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1. HEJIM OCBOEHHUA YYEBHOM JUCIATLIAHBI

I_Ie.]'IﬂMI/I OCBOCHHUA TUCHHUIIIMHBI «Heopra}mqeclcaﬂ XUMHUSD» ABJAIOTCH:

- UI3YUCHHUC CTyJCHTAMU OCHOBHBIX MOHSATHU ¥ 3aKOHOB XUMUU,

- OCBOCHHC

mponecCoB;

OCHOBHOI'0 Marc€pualia

10

CTPOCHUIO

aTOMOB,

XUMHAYECKOU

CBSI3U H
3aKOHOMEPHOCTSIM, CBSI3aHHBIM C TEPUOAMYECKUM 3aKOHOM M TEPHUOJUYECKON CHUCTEMOU
snemenToB 1. Y. Menaeneena;
- U3y4YE€HHUE OCHOB XMMHUYECKON TEPMOAMHAMUKHI U KHHETUKH XUMUUYECKHUX ITPOLIECCOB;
- MOJydYeHHE TIIYOOKHMX 3HAHMM 110 TEOPUHU PACTBOPOB M TEOPHUH DIICKTPOXUMHUUYCCKUX

- U3YUCHHUC crmoco0oB IMOJIYYCHHA XHUMHYCCKUX JJIEMCHTOB M HX COGﬂHHeHHﬁ; pPacCMOTPECHUE

OCHOBHBIX IIPOIIECCOB,

COEIMHEHUI B KOHKPETHBIX CUTYalUsX;
- BBISICHEHHE BO3MOXHBIX 001acTell IPUMEHEHUsI XUMUYECKUX 3JIEMEHTOB U UX COEIMHEHU;
- U3y4EHUE CTYJIEHTaMU OCHOB 00IIeH U HEOPraHMYECKOW XMMHUU C LIETIbI0 TPUMEHEHUS UX
IPY U3YYCHUH MOCIEAYIOMNX XUMUYECKUX AUCIUIUINH (aHATUTUIECKON XUMUH, (PU3NIECKON U
KOJUIOMJIHOM XUMUMH,
IIPaKTUYECKON JEeATEIbHOCTH;
- (hopMupoBaHKE y CTYJEHTOB CIIEHUAIBHOIO THIIa XUMUYECKOTO MBIIUICHUS;
- OCO3HAHME POJIU XMMHUU B IIPOLECCE OXPaHbl OKPYXKAKOLICH CPEMBIL.

XUMHNHN Opr>K8.IOIJ.[€fI Cpcabl,

CBA3AHHBIX C XUMHYCCKUMHU IIPCBPALICHUAMU OJJICMCHTOB W HX

XUMHUHU CIOCHUAJIBHBIX BeH_IeCTB) n

CDOpMI/IpyeMBIe HHCHHHHHHOﬁ SHaAHUA W YMCHHUA TOTOBAT BbIITYCKHUKA HaHHOﬁ

00pa3oBaTeNbHON MPOrpaMMBbl K BBIIIOJIHEHUIO CIIEAYIOMUX OOOOIIEHHBIX TPYAOBBIX (YHKIUI

(TpyIOBBIX (PYHKIIHI):

Tabnauuya 1.1.

Kon U O0001meHHbIe TPYAOBbIE GYHKIHMH Tpynosbie pyHKIIUM
HAaHMMEHOBaHHe Kon HaumeHnoBanne |YpoBeHb HaumeHnoBanne Kon |Yposensn
npogeccCHOHATBLHO KBaJIN U (moxypose
ro CTaHAapTa Kauu Hb)

KBaJanpuK
anuu

01.001 [Menaror [Menarornueckas Oo6menenarornueck | A/01.6

(memarormveckas JESATENBHOCTD IO ast pynkaus. OOyyenne 6

HAeATeJIbHOCTH B MPOEKTHPOBAHHIO

P P BocnurarensHas AJ02
TOIIKOJIbHOM, U peasn3aiiu
JIEATENbHOCTD .6

HAYaJbLHOM 0011IeM, 00pa3oBaTeIbHOrO 6
OCHOBHOM 0011IeM, mporecca
cpexHeM 001IEeM A 00pa3oBaTeNbHBIX

p P 6 PasBuBaroras A/03
oOpa3oBaHNuU) OpraHU3aIMIX

IEeATEILHOCTD .6
(BocnmuTATE b, JIOLIKOJILHOTO,
YYUTEJb) HA4aJIbHOTO OOILETo,
OCHOBHOTO 6
ob1ero,
CpeaHero oouiero
00paszoBaHUs




[egarornyeckas
JEeSITENTBHOCTD 110

MPOEKTUPOBAHUIO
U peasn3aiiu

OCHOBHBIX
0011e00pazoBaTeIbHBIX
porpaMm

IMenarornyeckas

JESITETBHOCTD TI0

peanu3anuu
porpamMm

OCHOBHOTI'O H

CpeHero
o0rrero
o0Opa3oBaHHs

B/03.6

2.010 Choemmajmcr
Mo MNPOMBIIJIEH-
HOil (dapmanum B
o0JacTH  HMCCJIEN0-
BaHUH  JIeKapceT-
BEHHBIX CPEACTB

[TpoBenenue pador
o HCCIIC/I0BAHUSIM
JIEKapCTBEHHBIX
CpeacTB

[IpoBenenue paboT mo
(hapMareBTHIeCKOM
pa3paboTke

A/01

IIpoBenenue u
MOHI/ITOpI/IHF
JOKIHHUYECKHX
HCCIIEJOBAHMI
JIEKapPCTBEHHBIX CPEJICTB

A/02

IIpoBenenue u
MOHHUTOPUHT
KIIMHAYECKUX
HCCIIEJOBAHMI
JIEKapCTBEHHBIX
npenapaToB

A/03

26.008 Cnenmua-
JIUCT-TEXHOJIOT B
objlactTh  mpupo-
JT0OXPaHHBIX
(3KOTOTUYECKHUX)
OMOTEeXHOJIOTHii

MoOHUTOPUHT
COCTOsSAHHUA
OKpY>Kalolllel cpenpl ¢
MIPUMEHEHUEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOTUI

Ocy1ecTBieHue
3KOJIOTUYECKOM OLIEHKU
COCTOsSAHHUA
MOTHAI30PHBIX
TEPPUTOPUIL U
BO3MOKHOCTH
MIPUMEHEHUS Ha HUX
MIPUPOAOOXPAHHBIX
OMOTEXHOJIOTHIA

A/01.6

OreHka pucka u
OCYIIECTBICHUE MEP
PO UIAKTHKH
BO3HHKHOBEHHSI 0YaroB
BPEIHBIX OPraHU3MOB Ha
MOTHAI30PHBIX
TEPPUTOPUSIX C
MIPUMEHEHUEM
MPUPOAOOXPAHHBIX
OMOTEXHOJIOTUH

A/02.6

Pa3paboTka MapkepHBIX
CHCTEM M IPOTOKOJIOB
MIPOBEICHUS
MOHUTOPHUHIA
IIOTCHIIMAJIBHO OITaCHBIX
01000BEKTOB

A/06.6

CocrapneHue
MIPOTHO3HBIX OIEHOK
BIUSHHS X03IHCTBCHHOM
JESITENHLHOCTH Y€JIOBEKA
Ha COCTOSIHHE
OKpY>Kalolllel cpefibl C
MIPUMEHEHUEM
TIPHUPOIOOX PAHHBIX
OMOTEXHOJIOTHI

A/04.6




2. MECTO YYEBHOMH JUCIUILIUHBI B CTPYKTYPE OIIOII BO

Jucuunnuna «Heopranudeckas XUMHUs» OTHOCUTCSI K OCHOBHOM 4acTu JUCLMIUIMH bioka
1; uzygaercs Bo 2-oM u 3-M cemecTpax.
Tabumuna 2.1.

CBa3b AUCIHUIIJIMHBI «Heoprammecncaﬂ XUMHUS» C MPEAIICCTBYIOIINMHU
AUCHUIIVIMHAMHU U CPOKH UX U3YUYCHUHA

Kon JucuMninHbl, TPEANIECTBYIOMNE JAUCHUATUIMHE Cemectp
JIACIUTUIAHBI «Heopranndeckast XuMHUs»
b1.0.11 MaremaTuka 1,2
b1.0.15 dusuka 1,2
b1.0.14 Nudopmaruka 1
b1.B./1B.02.01 DneMeHTapHbIl KypC XUMUHU 1
Taoauma 2.2.

CBs3b AUCIHUIIINHBI «HeoprannquKaﬂ XUMHUSD) ¢ MOCJTCAYRINUMUA JTUCHUIVIMHAMUA U
CPOKH UX U3YyYCHUSHA

Kon JlucuunnuHel, creAyoolue 3a JAUCHUIUIMHON Cemectp
JUCTIUTLTHBI «Heopranudeckast XuMus»
b1.B.09 | Anamntnueckas XUMHSA 45
b1.0.07 Opranuyeckast XUMHs 6,7
b1.0.08 dusnyeckas XUMUS 6,7
b1.B.07 BrIcOKOMONIEKYIIApHBIE COETUHEHUS 8
b1.0.09 CrtpoeHue BeniecTBa 5
b1.0.26 dusnueckme MeTOIbI NCCICTOBAHUS 6
51.0.20 XUMUYECKHe OCHOBBI OMOIOTUYECKUX MPOIECCOB 7
8

b1.B.JIB.03.01 | KomnongHas Xxumus

B pe3yabTaTe OCBOCHUA TUCHUIIVIMHBI CTYACHT A0J/IZKCH

3HATb:

e [lpunnunel knaccuuKauu 1 HOMEHKIATYPY HEOPTraHUIECKUX COCTMHCHUI;
e (OCHOBHBIE THITHI XUMHYECKUX CBSI3EIl;



yMeTh:

OCHOBBI COBPEMEHHOI TEOPUH CTPOCHHSI ATOMA,;

Teopuro KOMIUICKCHBIX COCTHHEHHIA;

OCHOBBI HEPT€THKH U KHHETHKH XUMHUYECKHX MPOIIECCOB;

Teopuio pacTBOPOB HEIEKTPOIUTOB U HJCKTPOIHUTOB;

OCHOBBI JIEKTPOTUTHIECKUX MPOIIECCOOB;

XapakTepUCTUKY OTACIbHBIX IPYIIII S-, P-, d- 1 f- 3JIeMEHTOB Ha OCHOBE CTPOCHHMS
UX aTOMOB;

CriocoObl  TMOJNyYCHUSI OCHOBHBIX COCTUHEHHH XUMHUYECKHX JJIEMCHTOB, HX
CBOMCTBa M 00JIACTH PUMEHECHHS;

OCHOBHbBIC MPHUHIHUIIBI MPOBEJACHUS KOHKPETHBIX XHMHYCCKHX SKCICPUMEHTOB U
00paboTKy MOJYyYCHHBIX PE3YJIbTATOB;

HaXO[[I/ITI) CBs3b MCXKAY CTPOCHUCM BCIIIECTBa u €ro XUMHNYCCKUMU
BO3MOXKHOCTSIMU;

Penratk Jit00ble XUMUYECKHE 33/1a49H, OMIUPASICh HA TCOPETHUECKUI MaTeprual OCHOB
XUMHUU;

[IpoBoauTh mpocTelime pacyéTbl MO  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIM
pEaKIMsIM, SHEPreTHUECKUM U KHHETHYECKUM IPOIIECCaM, TEOPUU PACTBOPOB;
PaGorate B maGoparopuu ¢ HCIOIB30BAHUEM MPOCTEHIIETO J1TAOOPATOPHOTO
000pyI0BaHNS;

CocTaBisITh XMMHUYECKHUE PEAKLUU JIFOOBIX XUMUYECKUX MPOIECCOB M BBIMOIHAThH
Ha UX OCHOBE HEOOXOMMbIE PacUEThI.

BJAJ€Th:

MeToaukoi mpoBeIeHN XUMHUECKOTO IKCIIEPUMEHTA B JIA0OPATOPHBIX YCIOBHSIX;
YMeHneM MpaBWILHOTO OOBSCHEHUSI PE3yJIbTAaTOB JKCIIEPUMEHTA, €CIIH JIaXe
pe3yJIbTaT OTPHUIATEIbHBIN;

MeromamMu OKa3zaHUs NEPBOM MOMOIIM IPU HECUACTHBIX CIy4YasX B XUMUUYECKOM

nabopaTtopuun

3. KOMIIETEHIIMHX OBYYAIOLIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE

OCBOEHHUA YYEBHOU JUCIATIIAHDI.

[Ipouecc m3ydyeHus: AUCUUILIMHBI HAMIpaBJIeH Ha (OPMUPOBAHUE AJIEMEHTOB CIEIYIOIINX
komnereHIMd B coorBerctBuM ¢ PI'OC BO u OIIOII BO no naHHOMY HanpaBiIeHHIO

[MOATOTOBKH:
Kon HaumenoBanne HNnapnxarop B pe3sysbTaTte ocBoeHus
KOMIeTeHI KOMIIEeTeHIIN U JOCTUKEHHSA AUCHUILIMHBI 00yYalouiics
Hu KOMIIeTeHIIN U HOJIKeH:
Ynusepcanvnvie komnemenyuu u uHOUKAMOPBL UX OOCHIUNCEHUA
YK-2 Crniocoben YK-2.1. 3HaTB:
onpeneaaTb kpyr | Onpenensier  Kpyr |- TpeOOBaHHA U  PHUH-LIUIBI
3aZa4d B paMKax | 337a4 B paMKax II0C- | LEJIETIOJIaraHus;
MOCTABJIEHHON 11eJIM | TABJICHHOM 1eNH, on- | - MIPUHIIHAIIBL 51 METOBI
" BbIOMPATH | pelensieT CBA3M | IUTAHUPOBAHUS,
ONTHMAJIbHbIE MEXYy HUMU, - METoAbl OpraHu3anuu U




CIOCOOBI HX
peuleHusi, UCXOAsA W3
AeMCTBYIOIIHX
NMPaBOBbIX HOPM,
HMEIOIIHXCS
pecypcoB U
OrpaHUYeHUIl.

YK-2.2.
IIpenmaraer cnoco-
Obl pelmeHus Ioc-
TaBJICHHBIX 3aJad U
OXKHJaeMble PE3yJib-
TaThl; OLICHUBAET
MpeJIoKEHHbIE CIO-
coObl C TOYKH 3pe-
HUS ~ COOTBETCTBUS
1EJIN TIPOEKTA;

YK-2.3.
IInanupyer peanu-
3allMI0 3aJa4 B 30HE
CBOCH OTBETCTBCH-
HOCTM C  Y4YETOM
HMEIOLUXCA  pecyp-
COB U OrpaHUYECHUH,
JICUCTBYIOIIUX IIpa-
BOBBIX HOPM;

YK-2.4.
BrimonHger 3amaun
B 30HE CBOEH OT-
BETCTBEHHOCTH B CO-
OTBETCTBUHU C 3aIia-
HUPOBAaHHBIMH  pe-
?’YJ'II)TaTaMI/I n TOY-
KaMH KOHTPOJS, TpU
HEOOXOIUMOCTHA
KOPPEKTUPYET
CHocoObl  peleHus
3a7a4;

YK-2.5.
IIpencrasisier pesy-
JIbTAThI IMPOCKTA,
npeaaracT BO3MOX-
HOCTH HUX HCIIOJIb-
30BaHUs W/WIA CO-
BCPIICHCTBOBAHUA.

yIpaBJIeHUS B 00JIaCTH XUMUH,
MpUMEHsIeMble Ha (eaepaTbHOM
U PETHUOHATIBLHOM YPOBHSIX;
YMeTh:

- (dopmynupoBaTh Iepe-4eHb
B3aUMOCBSI3aHHBIX 3aja4, obec-
MEYNBAIOIINX JOCTHXKEHHE I10C-
TaABIICHHOH 1IC/IH;

- ONpeiensiTh  OXHUJAeMble
pe3ynbTaThl pEUICHUS 33/1a4;
- paspabarbiBaThb  pa3U4yHbIC

BUJblI IIJIAHOB TII0 pcan3aluu
IIporpamMmm B obnacTu XHUMUU,
- HPOBOJUTH aAHAJIMU3 IUIAHOB C

MO3ULIMA  TPaBOBBIX  HOPM,
MMEIOLIUXCA pecypcoB u
OrpaHUYCHUN;

- IPOBOJUTH OLIEHKY PECYpPCHOTO
o0ecrieueHus Pa3IMYHBIX MEpO-
OpUATUI  XUMHMYECKOIO Xapak-
Tepa (Hay4HO-TIPaKTHUYECKHE
KOH(EepeHIIMH, HayyHble CeMH-
Hapbl, TUCITYTHI);

- OPUEHTHUPOBATHCS

B 3aKOHOJIATEIILCTBE M MPABOBOU
JauTeparype, IpUHUMAaTh
pELICHHs U COBEPIIAThH JCHCTBHS
B COOTBETCTBHUH C 3aKOHOM.

Baagers:
- METOIMKOM M  MeTo-IaMu
IUITAaHUPOBAaHUA W MNPOBCACHUA
Hay4YHOT'O

UCCIIEIOBAaHUS ~ TIO0  OIIpe-
JIEJIEHUIO 3pHEKTUBHOCTH

NEATEILHOCTH B 00JIaCTH XUMUH.

Obuwenpogheccuonanvrvle KOMHEMEHYUU U UHOUKAMOPBL UX OOCHIUIICEHUS

OIIK-2

Cnoco0eH npoBOAUTH
¢ co0/1r0IeHueM HOpM
TeXHUKH 0e30MacHOC-
TH XHMHYECKHH JKC-
nepuMeHT, BKJIIOYAs
CHHTE3, aHaJIN3,
H3y4YeHUue CTPYKTYPbI

OIIK-2.1.
3HaeT (uU3MYECKUE H
XUMHYECKHUE CBOMCTBA
BEIIIECTB, HOPMBI TEX-
HUKA  O€30MacCHOCTH
pu paboTe ¢ HUMH

3HaTh:

- OCHOBHBIC TpaBWJIa TEXHUKU
Oe3onmacHocTH Tpu pabore B
XUMHUYECKOH J1abopaTopui;

- HazHaueHue MNpuOOpOB U
XUMHUYECKOM MOCY/IbI;

- OCHOBHBIC TIpaBHJIAa U TPUEMBI




M CBOICTB BeIlleCTB U
MaTepuajioB, HcCce-
J0BaHUE MPOLECCOB C
HX y4acTueM

OIIK-2.2.
Ocy1iecTBisieT  BBI-
6op  GUBHKO-XUMH-
YECKUX METOJIOB aHa-
7n3a, aJleKBaTHBIX IS
perieHus uccle-
JIOBATEIbCKON 3aauu
C TpUMEHEHUWEM 3Ha-
HUS O BpEOHBIX W
ONACHBIX  CBOMCTBaXx
BElIECTB Mpu padoTe ¢
HUMH, MIPOBOJIUTH
OIICHKY  BO3MO>KHBIX
PHUCKOB.

OIIK-2.3.
Binaneer  HaBbIkaMu
NPOBEICHUS  OICHKH
BO3MOXXHBIX  PHCKOB
npu pabore ¢ Xu-
MUYECKUMHU BelIle-
CTBaMHU

paboThI npu MIPOBEICHUHT
XUMUYECKUX HKCIIEPUMEHTOB
71a00paTOPHOTO MPAKTHKYMA;

- paBuiia paboThI Ha
ammaparype ©u  000pyIOBaHHUHU
71a00paTOPHOTO MPAKTHKYMa.

- B3aUMOCBSI3b cocTaBa,
CTPOEHUS U CBOMCTB BEUIECTB;

-  TOpUHOMOBL W 00JacTu
UCTIOJIb30BAaHUS OCHOB-HBIX
METOJI0B XMMUYEC-KOTO aHAIIN3a;
- 0COOEHHOCTH  aHalu3a
pa3InYHBIX 00BEKTOB;

- OCHOBHBIE METO/IbI
XHUMHUYECKOTO CHHTE32 u
MCCIICTOBAHHS CTPYK-TYpBI
OMOMOIIeKYN, TEXHUKY Oe3ormac-
HOCTH TIpH TIPOBEJICHUH Iperapa
TUBHBIX CHHTETUYECKHUX

pabor;

- MEXaHHW3Mbl  XHUMHYECKHUX
peaKInii, TEOPETUICCKUE OCHOBBI

METOJIOB  IOJY4YEHUS M  HC-
CIENOBAaHUS XUMHUYECKUU Be-
LIECTB M PEAKIIHI

YmMmern:

- IPUMEHATH 3HAHUS O BPEIHBIX
U OIACHBIX CBOMCTBaxX BEILIECTB
pu paboTe ¢ HUIMU U POBOJIUTH
OLICHKY BO3MO>KHBIX PHCKOB;

- BBINOJHATH  CTaHAAPTHBIE
onepauuu (mpUrOTOBNIEHUE
pacTBOpOB, HMX HarpeBaHWe U

BBIIIApUBAaHUE, OUYHNCTKA U
pasziesieHue BEIIECTB); BBITOJ-
HATH XMUMMUYECKUN HKCIEPUMEHT
10 UHCTPYKINH

- HaJeKHO OIpPEAEHATh KOJIU-
YECTBEHHBIE XapaKTepUCTUKU
peaxkiuuii, TOUHO U3MEPSTh, Olpe-
JIeNSATh  COCTaB; MCIIOJIb30BaTh
OCHOBHBIE 3aKOHBI E€CTECTBEH-
HOHAYYHBIX JUCIHHIUIUH B IpO-
(eccoHaTbHON  IESTETBHOCTH,
INPUMEHSTh METOJAbl MaTeMaTHu-
YecKOro aHajau3a M MOJEIIHU-
pOBaHMs, yCTaHaBIMBaTh B3a-
UMOCBSA3b  MEXIY CTPOCHUEM
COCIMHEHUSI M  €r0  XHUMH-
YeCKUMH CBOMCTBaMH, IUIaHU-
poBarthb U OCYILIECTBIIATh
XUMUYECKUN OKCIEPUMEHT,




aHAJIM3UPOBATh €r0 PEe3yJbTaThl;
- HCIOJIb30BaTh (U3NYECKUE U
(bU3UKO-XUMHYECKHE METO/IbI
aHaIM3a OPraHUYECKUX COeIu-
HEHMI,

- TPUMEHATH 3HAHUE OCHOB
XUMHUU U CBOMCTB XUMHUYECKHX
BEILIECTB C YYETOM HUX CBOMCTB B
MIPOU3BOJCTBE M ITOBCEJHEBHOMU
JIeATEIbHOCTH.

Baagern:

-  TEXHUKOW U  METOJIUKOHN
BBIIIOJIHEHUSI  PA3JIMYHBIX  OIle-
panuii XMMHUYECKOIO JKCIEpH-
MEHTa, HaBbIKaMH Jaboparop-
HOT'O CHMHTE3a, HMCIOJIb30BaHUEM
(GU3UKO-XMMHYECKUX  METOJIOB
HCCIIEI0BAHMS;

- TEXHUKOW COCTaBJICHUS CXEMBI
CHHTE3a BEIIEeCTBA;

- TPaKTUYCCKHUMH  HaBBIKAMHU
MOJTy4eHUs, BBIJIEJIEHUS u
OYHCTKHU HEOPTraHUYECKUX
BCIIECTB;

- HaBBIKaMHN CHHTE3a, BBIJC-
JIEHHd W OYHCTKA XUMHYECKUX
BEIIECTB B J1aOOPATOPHBIX YCIIO-
BHSIX;

- HaBBIKaMH 0Oe30mac-HOro
oOpaimieHuss ¢  XUMHUYECKUMU
BEIIECTBaMU, HpI/IMCHHeMI)IMI/I B
MPOU3BOJICTBE W TOBCEAHEBHOU
JESITENILHOCTH.

Ilpogheccuonanvnuvie Komnemenyuu u UHOUKAMOPBL UX OOCHIUICCHUS

K-1

Cnocoden NMpPoBo-
AUTH HAYIHBIC UCCJIC-
AOBaHUA MO chopmy-
JMPOBAHHON  TeMa-
THKe W NOJy4YaTh
HOBBIC HAaYYHbIE H
NMPUKJIATHbIE pe-
3yJIbTAThI.

K-1.1.
[emoHCcTpHpyeT
3HAHUSA OCHOBHBIX
METOJI0B  00paboTKH
XUMHUYECKON HH{ Op-
Manuu U TpeOOBaHMIA
K OTYeTaM U Tpo-
eKTaM;  Ha3HAYCHUS
Haubosee pacmpocT-
paHEHHBIX  CPEICTB
aBTOMaTHU3aIlMK  WH-
dbopmarmoHHON  J1es-

TETHHOCTH; Ha3Haue-
HAS W QYHKIUH
OTIEPAIIMOHHBIX  CHC-
TEM;

3HaTh:

- OCHOBHBIE METOJI0B 00pabOTKHU
XUMHUYECKON  uHbOpManuu u
TpeOOBaHUT K  oOTYeTaM |
MPOEKTaM;

- Ha3HAUYCHHUS HaubOoee
pacipoCcTpaHEeHHBIX CpEeICTB
aBTOMATH3AlMA  HH(POPMAITHOH-
HOU JIeSITCIIbHOCTH; - HA3HAUCHMS
W (QYHKOHH  OINEpaIrMOHHBIX
CHCTEM.

YMmeTh:

- UCHONB30BaTh COBPEMCHHBIE
METOABl JUISl PEIICHUS XHUMH-
YeCKHUX 3ajad,

- pabotath ¢ 0a3amMu JaHHBIX B




IIK-1.2.
Hcnons3yer coBpe-
MEHHBIE METObI IS
peIIeHUsT XUMHYECKUX
3ajmady, paboTaet ¢ Oa-
3aMH JAHHBIX B KOM-
MBIOTEPHBIX CETSIX;
UCTIOJIB3YET MOTYYCH-
HbIC 3HAHUA I o0pa-
OOTKH XMMHYECKOM
nHpopManuu u coc-
TaBJICHUS OTYETOB U
MIPOEKTOB; UCIIOIB3Y-
eT 0a30BbIC 3HAHUS B
00/1aCTH €CTECTBEH-
HBIX HAYK MIPH perie-
HHH 3a7a4 XUMHYEC-
Koro npoduis,

KOMITBIOTEPHBIX CETSX;

- WCNOJNB30BaTh  IOJyYEHHBIC
3HAHUSA TUTS 00paboTKu
XUMUYECKOH  MHPOpPMaLUU |
COCTaBJICHUS OTYETOB u
MIPOEKTOB;

- HCHOJB30BaTh 0A30BHIC 3HAHUS
B 00JIaCTH €CTECTBEHHBIX HayK
Opyu  pEeIIeHHH 3a71ad  XUMH-
4eCKOTo mpoduis.

Baagern:

HaBBIKAMU HCIIOJIb30BAaHUS TIPU-
OOpETeHHBIX 3HAHWN U YMEHHH B
NPAaKTUYECKON JIEATEIIFHOCTH H
MIOBCETHEBHOM KH3HU;

- HaBbIKamMH  3(]QeKTuB-HON
OpraHM3aluyl HMHIUBUIYAJTBHOTO
nHPOPMAIMOHHOTO  MH(pOpMa-




IIK- 1.3. Binazeer
HABBIKAMU
MCIIOJIb30BaHUS
IPUOOPETEHHBIX
3HAaHUWU W yMEHUU B
MPAKTUYECKOU
JeSITEIIbHOCTH u
IOBCETHEBHOM
KU3HU; HaBbIKaMU
s dhekTuBHON
OpraHu3aluu
WHUBUIYAIEHOTO
MH(OPMALIMOHHOTO
MIPOCTPAHCTBA:
3¢ pexTUBHOTO
MIPUMCHCHHUS
UH(OPMALIMOHHBIX
00pa3zoBaTebHBIX
pecypcoB B y4eOHOM
JESITEIbHOCTH,
co3maHus 0a3 JaHHBIX,
MPUMEHEHUS METOOB
MaTEeMaTHYECKOTO
MOJIETTUPOBAHUS
perreHus
npodeccuoHaNbHbIX
3ajad; METOITaMHU
CTaTHCTUYECKOM
00paboTku
pe3ynbTaToB
AKCIIEPUMEHTATBHBIX
HCCIIEIOBAHU M.

JUTSL

IIUOHHOTO MIPOCTPAHCTBA!
3¢ (HeKTHBHOTO MpuMe-HeHUs
WH(POPMAIIMOHHBIX

00pa3oBaTeNbHBIX PECYpP-COB B

yueOHOM JeATEIb-HOCTH,
CO3JaHHus 0a3 JIAHHEIX,
PUMCHCHHUS METOJIOB

MaTeMaTH4e--KOro
MOJICIIMPOBAHUS  JUISI  PEIICHHUSI
npodeccuo-HaNbHbIX 337134,

- METOJaMHU CTaTHUC-THYECKOU
00paboTkH pe3yibTaToB
IKCIEPU-MEHTAIBHBIX
HCCIIEIOBAHMM.

npocTpancTBa:  3PGHEKTUBHOTO
NpUMEHCHHUS HMH(OPMAITHOHHBIX
00pa30oBaTeNbHBIX PECYP-COB B

yueOHOM  J1eATeNbHOCTH, CO3-
JaHus 0a3 JaHHBIX, TPUMCHCHUA
METO/I0B MaTeMaTH4eCcKOro

MOJICTTMPOBAHUS ISl  PELICHUS
npodeccHoHaIbHBIX 3a/1ay;

- METOJaMHU  CTaTUCTUYECKOMN
00paboTKM pe3yabTaToOB JKCIe-
PHMEHTAIBHBIX UCCIICIOBAHUIA.

K-2

Cnoco0eH HCIO0JIbB30-

BaTb COBPEMEHHYIO
annaparypy npu
NpOBeleHUH  HayY-

HBIX HCCJICIOBAHUIA.

IIK-2.1. 3Haer TexHu-
YyeCKHue HJaHHBIE COB-
PEMEHHOM XUMHYEC-
KOW ammapaTypsbl, ¢
IEIBIO MOJTy4YECHUS
JIOCTOBEPHBIX PE3YJIb-
TaTOB HAy4YHBIX HC-
clleJOBaHUM

IIK-2.2. VYwMeer
UCIIOJIb30BaTh COBpE-
MEHHYIO anmaparypy
IpU IPOBEICHUMU Ha-
YYHBIX HCCJIEOBAaHUIM

IIK-2.3. Bmaneer
0a30BBEIMM HABBIKAMU
HCIIOJIb30BAaHMS  COB-
PEMEHHOI arnmapa-

3HaTh:
- MPUHIUIBI pAa0OTH COBPEMEH-
HBIX aHATMTUYECKUX MPUOOPOB;

- TEOPETHYECKHUE OCHOBBI
XHUMUYCCKHX, (bU3NIECKUX,
(U3UKO-XUMUYIECKUX METOI0B
aHaJIn3a;

- IPUHIMITBI pabOThI COBpPEMEH-
HHBIX QaHAJIMTUYECKUX IPUOOPOB,
UCIIOJIb3YEMbIX IIPU MPOBEACHUU
COOCT-BEHHBIX HaY4HBIX HCCIEI0-
BaHUM.

YMmern:

- T0Jy4aTh U HHTEPIPETUPOBATH
AQHAJIMTHYECKUIA CUTHAII IIPH IIPO-
BEJICHUY aHAJIN3A;

- IPOBOUTH OTOOP U MOJATOTOBKY
npo0 K aHaJIU3Y, IPUMEHATh COB-




Typbl TIpH IpOBeJe-
HUU HAy4YHBIX HCCIIe-

JOBaHUU.

PEMEHHYIO ammaparypy Mnpu
aHaJIM3€ CIOXKHBIX M0 XUMUYEC-
KOMY COCTaBy OOBEKTOB, OCY-
HIECTBIIATH MATEMATUYECKYIO
00pabOoTKy MOTYYEHHBIX
HKCHEPUMEHTAIBHBIX

JaHHBIX, HHTEPIIPETUPOBATD
MOJy4EeHHBIE PE3YJIbTaThI
HCCJICIOBAHMI;

- NCTIOJIb30BaTh HHCTPYMEHTAIIb-
HBIE METO/Ibl aHAJIM3a MPH MPO-
BEJICHUH HAyYHBIX HCCIIEIOBAHUM.
Bnaners:

- HaBBIKaMU pabOTHI HAa COBpe-
MEHHOM aHAJIUTUYECKOM 000py-
JIOBaHUM,

- HaBBIKaMU pabOTHI HA COBPEMEH-
HOU anmaparype MpH MpoBeICHUH
XMUMUYECKHUX SKCIIEPUMEHTOB;

- METOJaMHU PErHCTPALTHN
00paboTKH pe3ynbTaToB
XHUMHUYECKUX IKCIICPUMECHTOB
HaBBIKaMU pabOTHI HA COBPEMEH-
HOM anmnaparype Ipy IpOBEICHUH
cOOCTBEHHBIX HAYYHBIX UCCIIEO-
BaHUM.

4. OFBEM JINCIIUTIMHBI U1 BUJbI YYEBHOM PABOTHI

Tabuauna 4.1.
O0bem IMCHMIJIMHBI M BUABI Y4e0HOH padoThI

Buna yueoHoii padoThl Bcero uacos 2 3
cemecTp cemecTp
OO01mast Tpy10eMKOCTh TUCHIUTITHHBI 648 252 396
AynUTOpHBIE 3aHATUS 444 208 236
Jlexnuuu 192 84 108
JIaGopaTopHbIe 3aHATHUS 252 124 128
CamocrosarenbHas padota ctyaeHtoB (CPC) 150 17 133

Kontponb 54 27 27




5. COAJEP)KAHUE JUCHUILUIUHBI, CTPYKTYPUPOBAHHOE 10 TEMAM
(PA3JIEJIAM) C VYKA3AHMEM OTBEJIEHHOI'O HA HHX KOJIMYECTBA
AKAJJEMUYECKHUX WX ACTPOHOMHMYEKHUX YACOB M BHUJIOB YUYEBHbBIX
3AHSITUI

Tadauua S.1.
5.1. CTpykKTypa u cofepkaHue QU CHUIITAHbBI

OO01mas TpyI0eMKOCTh TUCIUIUIMHBI COCTaBIsieT 17 3aueTHBIX enuHuil, 612 49acos.

NeNe | HammeHoBaHMe pasjesia g Buabi DopMbI
n/n (Tembl) s y4eOHOH padoThbl TeKyIIero KOHTPOJIst
© J |J3] cp yCIIeBaeMOCTH
Pasznea 1. O0mas xumus
1. | OcHOBHBIE TIOHATHS XHU- | 2 4 10 1 CobeceoBanue, TECTOBBIN
Muu. CTeXxuoMeTpHuecKue KOHTPOJIb, OTYET I10 JIa-
3aKOHBI. OoparopHoii paboTe.
Kontposnbras pabdoTa 1
2. | Crpoenue aToma. 2 10 14 2 CobecenoBanue, TECTOBBIN
KOHTPOJIb.
KonTposbHas padora 2
3. | Ilepponuuecknii 3aKkoH u | 2 10 12 2 CobecenoBanne, TECTOBBIH
MEepHONYecKast  CHCTeMa KOHTPOJTb.
XUMHUYECKUX  DJIEMEHTOB KonTponbnas pabota 2
JA.N.Menneneena.
4. | XuMu4ueckas CBs3b. 2 10 14 2 CobecenoBanue,
TECTOBBIM KOHTPOJIb.
KonTposabHas pabora 3
5. | CkopocTb  XMMHYECKHX | 2 10 14 2 CobGecenoBanue,
peaKuui. XHUMHUYECKOE TECTOBBIM KOHTPOJIb.
paBHOBECHE. Kontponbnas padota 4
6. | DHepreTuka W HampaBieH- | 2 10 14 2 CobecenoBanue,
HOCTh XHUMHYECKHUX IIPO- TECTOBBIH KOHTPOJIb.
L[ECCOB. KonTtposnbHas pabdora 4
7. | PactBopbl. Teopust amekr- | 2 10 16 2 CobecenoBanmne,
POITUTHUYECKON JHccoIua- TECTOBBIN KOHTPOIIb.
105028 Kontponbnas padota 4
8. | OKHUCINTEIBbHO-BOCCTAHO- | 2 10 16 2 CobecenoBanue,
BHUTEJIbHBIC PEAKIINH U TECTOBBIH KOHTPOJT.
ANEKTPOXUMUYECKUE TIPO- KonTtponpHas padora 5
11eCCHI.
9. | Kommuiekcusle coenuse- | 2 10 14 2 Co0OecenoBanue,
HUSL. TECTOBBIN KOHTPOIIb.
KontponbHas padota 5
HTtoro 3a 2-ii cemecTp 84 | 124 | 17
Pasznes 2. Heopranuueckass xumusi (XUMHS 3JIEMEHTOB U MX COeIMHEHM )
10. | OcHOBHEBIE 3aKoHOMEpP- | 3 12 12 15 Cobecenoanue,
HOCTH B M3MEHEHUU CBOM- TECTOBBII KOHTPOJIb.
CTB p- DJIEMEHTOB.
11. | Dnemento VIIA, VIA, VA | 3 12 16 15 | CoGecenoBanue, TeCTOBBIH KOH-
TPYIIIL. TPOJIb.




KonTtponsHas pabora 6

12. Onements! IVA, 1A 3 12 14 15 | CobecenoBanue, TeCTOBBIH KOH-

rpyI. TPOJIb.
KontponsHas pabora 7

13. | Ocuosusie 3aKOHO- | 3 12 14 15 CobecenoBanue,
MEPHOCTH B HW3MEHCHHUH TECTOBBI KOHTPOJIb.
CBOMCTB S- DJIEMECHTOB.

14. | OcnoBusie 3aKOHO- | 3 12 14 15 CobecenoBanue,
MEPHOCTH B HW3MCHCHHUH TECTOBBI KOHTPOJIb.
CBOMCTB d- 2J1EMEHTOB.

15. Onementsl 1B, IVB, VB | 3 12 16 15 CobecenoBanue,

TPYUIIBL. TECTOBBIN KOHTPOJIb.
KonTponpHas paborta 8
16. Onementsl VIB, VIIB 3 12 14 15 CobecenoBanue,
TpYMHIIBL. TECTOBBII KOHTPOJIb.
KonrposnbHas pabota 9
17. | Dnementrr VIIIB 3 12 14 15 CobecenoBanue,
IpyIIbI TE€CTOBBII KOHTPOJIb.
KonTposbHas padora 10
18. Onemenrtsl 1B, 11B 3 12 14 15 CobecenoBanue,
TPYIIbL TECTOBBIN KOHTPOJIb.
. 108 | 128 | 133 Dk3aMeH 2, 3 ceMecTphl
Hroro 3a 3-ii cemecTp

5.2. Conep:xxanune nucuniuHbl « Heopranmyeckas XumMus»
1. BBeaenue

XHMHMS KaK CUCTEMa 3HaHUW O BEUIECTBAX U MX IIPEBPAILCHUIX. TE€OpHs U SKCIEPUMEHT B
xuMuU. Pa3nuuHble ypoBHH Xumuueckoil Teopuu. Mudopmarmonnsie cuctembl. Cucrema
NPUOPUTETOB B pa3BUTHHU XUMUU. OCHOBHBIE NTPOOJIEMBI COBPEMEHHON HEOPTaHUYECKON XUMHUU.
Pycckass HOMEHKIIaTypa HEOPraHMYECKUX COEAMHEHUH (KUCIIOpOJ, OKUCEN, TMJIPOOKHCh, BOJA,
mIeJI0Yb, TIEPEKUCh BOJOPOJA, CEPHOKUCIBIM, XJOPUCTBHIK W T.J.). MexayHapoaHas
HOMEHKJIaTypa. XUMHs U DKOJIOTHSL.

OCHOBHBIE TIOHATUS M 3aKOHBl XUMHUH. ATOMHas €IWHHLA MacCchl. ATOMHas |
MoJIeKyJsipHas Maccsl. Monbs. MonbHast Macca. BaneHTHOCTh. CTENIEHb OKUCIIEHNS. DKBUBAJICHT.
MounbHas mMacca skBuBajeHTa. OnpeneneHuss XUMHAYECKOrO0 SKBUBAJIEHTA 3JIEMEHTA, KHUCIOTBHI,
THUAPOKCUAA, COJM, OKcuaa. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE OJKBUBAJICHTHI. 3aKOH
CTEXUOMETPHUHU. 3aKOH YKBHBAJIECHTOB.

CriocoObI BhIpayKEHUS! KOHIIEHTPAI[MH PacTBOPOB.

2. Crpoenne aroma. PazBuTHe npeacrasieHuii o crpoennu aroma. KBanroso-
MeXaHH4YecKasi Mo/eJIb.

AToM — Kak cioxHas cucrtema. CioxHas cTpykrypa siapa. [IpoTOHbI U HEWTpPOHHBI.
IIpOTOHHO-HENTPOHHAS TEOPUs CTPOEHUS sAIpa.

JIBoWicTBEHHAass mpuUpoja dJIEKTpoHa. Macca u 3apsij 3JIeKTpOoHOB. BoJIHOBBIE CBOMCTBA
anekTpoHoB. CooTHomeHne HeomnpenenenHoctu Ieitzenoepra. Ilonstue opOutanu. BomHoBas
¢GyHkuus 1 BoiaHOBoe ypaBHeHue lllpenunrepa. PaguanbHas m opOMTanbHas COCTaBIISIOIINE
BOJIHOBOHM (DYHKIIMH.

KBanToBble uncna. CTpyKTypa 3J1eKTPOHHBIX 000s0ueK. KBaHTOBBIE yPOBHH, KBAHTOBBIE
noAypoBHH, s-, P-, O-, f- aromuble opOutamu. IlpaBmno KieukoBckoro. PeanbHble



PacCIOJIOKEHUS YPOBHEU U ITOAYPOBHEHN B aTOME.

OcCHOBHbBIE NPUHLMIIBI PAaCIpEACIeHUsI JJICKTPOHOB B aroMe: NPUHLIUI HauMEHbLICH
sHepruy, npuHuun Iaymu u npasuno I'ynna.

N300pakeHne 31EKTPOHHOW CTPYKTYpPbl aTroma IMpH MOMOIIM 3JIEKTPOHHBIX (GOpMyT U
KBAHTOBBIX SYEEK. DHEPreTUUECKUE AUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

3. XuMn4eckas cBsi3b

[Tonstue xumuueckoi cBsizu. KpuBble M3MEHEHHs] SHEPTrUU MpU OOPA30BAHUU CBS3H.
IIpupona xumuueckon cBsa3u. KonuecTBeHHbIE XapaKTepUCTUKU CBA3U. Tun cBs3u. BaneHTHbIE
Y MEXMOJIEKYJISIPHBIE CBSI3H.

KoBasientnast cBs3b. [IBa MeTojga OObBSICHEHUS KOBaJCHTHOM CBA3U. (OCHOBHBIE
noyiokeHus: Metoja BasieHTHBIX cBszel (BC). IlomsipHocTh cBsizu. HemossipHble W MOJSpHBIC
MOJIEKYNbl. JIMMONbHBIH MOMEHT M XapaKTEpPUCTUKHU CTENEHU IMOJIAPHOCTU CBSA3U. TuIbl
rudpuan3ail aTOMHBIX OpOHTaseil, HAampaBIEHHOCTh XHMHUYECKOW CBS3H, TeOMeTpudecKas
KOHQHUTypanmus MOJEeKyld. ©- W 7- cBa3u. OnuHapHbIe, [BOWHBIE W TPOHHBIE CBS3H.
HeHnacpimaeMocTb CBSI3U. DHEPrUs CBSI3HU.

OcHOBHBIE TIOJIOXKEHHUSI METOJIa MOJICKYJISIpHBIX opoutaneir (MMO). Casi3biBaromiue,
Pa3pBIXJIAIOIIMNE W HECBS3bIBAIOIIME MOJICKYJISIPHBIE OpOUTanu; G- U T- MOJEKYJISIpPHBIC
opbutanu. CxeMbl MOJEKYJISIPHBIX OpOUTalIell IByXaTOMHBIX I'OMOSIEPHBIX, T€TEPOSIEPHBIX U
MHOT'0aTOMHBIX MOJieKyIl. [lopsaok cBa3u. MaruuTHsle cBolicTBa MoJieKysl. CpaBHEHHE METOJ0B
BC u MMO.

WNonnas cBs3p. Kputepuit o0pazoBaHus HOHHOW CBsi3U. HeHachllaeMocTh CBSI3H.
Kpucrannnueckoe cocTosiHiE HOHHBIX cOeAMHEHN. HeHanpaBieHHOCTh CBSI3U. DHEPrus CBS3H.

MexMmonekynsapHble cBsi3U. BonopoHas cBs3b.

BnusiHue BOIOpPOAHON CBSI3M Ha CBOWMCTBA BemIECTB. JIOHOPHO-aKLENTOpPHAS CBS3b.
Honop, akuentop. Ciydan NOSIBIEHHS BHYTPUMOJIEKYJSIPHOM, BOJOPOJHOM W JOHOPHO-
AKIENTOPHOM CBSI3H.

OpueHTalMOHHOE, MHYKIIMOHHOE U JUCIIEPCHOE B3aUMO/IEHCTBHUE.

4. Iepuoauyeckuii 3aK0H M epuoanUYecKas cucrema diemenros /L. U.
MemnpeieeBa

ITouckn  OCHOBBI  KJIACCU(PUKAIMM  XUMHYECKUX  DJIEMEHTOB  JI0  OTKPBITUSA
MIEPUOIUYECKOr0 3aKOHA.

Tpu srana pabotsl [I.11. Menzaeneea B 00J1aCTH CUCTEMAaTUKU XUMHUYECKUX HJIEMEHTOB.
PopMynMpOBKa IMEPUOANYECKOrO 3akoHa. Co3naHue NEPHOAUYECKON CHCTEMBI JJIEMEHTOB.
Jlornueckuie BBIBO/IBI U3 IEPUOANUYECKOTO 3aKOHA U IEPUOIUYECKON CUCTEMBI JIEMEHTOB.

CoBpeMenHast (opmMynHpoBKa TMepuoandeckoro 3akoHa. CTpyKTypa COBPEMEHHOM
NEPUOANYECKON CHUCTEMBI 3JI€MEHTOB. KOpOTKONEpHMOAHBI M JUIMHHONEPUOAHBI BapUaHTHI
nepuoandeckor cucreMsl. llepuon. I'pynma. [lenenuwe rpynmsl Ha nOArpymmnsl. Tunudeckue
AIIEMEHTBI, IIOJIHbIE AaHAJIOTH.

S-, p-, d-, f- anemenThl. BHYTpeHHsIs 1 BTOpHYHAS TIEPHOIUIHOCTb.

3aKOHOMEPHOCTH M3MEHEHMSI OCHOBHBIX XapaKTEpUCTHK AaTOMOB IO MepHojaM H
rpynnaMm. Panuycsl aToMOB M HOHOB, OJHEpPrHsi HMOHH3ALUHU, CPOJCTBO K DIIEKTPOHY,
AJIEKTPOOTPULIATEIBHOCTE: HW3MEHEHUs JTHX XapakTepUCTHK IO NEpUOAAM U TIpYIIaM.
3aKOHOMEPHOCTH HW3MEHEHHS BAJIEHTHOCTH, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOWCTB
AJIEMEHTOB U CBOMCTB OJTHOTUITHBIX COCIMHEHUM.

BaneHTHbIE 371eKTPOHBI 1 MHOT000pa3ye BAJICHTHBIX COCTOSIHUI aTOMOB S-, P-, d-, f- a71eMeHTOB.

CrocoObl  mpeficKa3aHMs CBOWCTB JJIEMEHTOB W HX COCIMHEHHMH Ha OCHOBE
NEPUOANYECKOT0 3aKOHA U INIEPUOIUIECKON CUCTEMBI JIEMEHTOB.

3akoH Mosnu. [loaTBepxkaeHHe NPAaBWIBHOCTH MEPUOJUYECKONH CHUCTEMBI 3JIEMEHTOB.
[Ipenckasanue CyIecTBOBaHUS HOBBIX 2JICMEHTOB.



o. CTpoeHHe KOMIJIEKCHBIX COeTUHEHM I

Koopaunamuonnass teopus BepHepa kak mepBasi yAauHas IOIBITKA TEOPETHYECKOTO
o0bsicHeHUsT  cTpoeHUst  KomruiekcHbIX — coenuHeHuid  (KC).  OcHOBHbIE — MOJOKEHUSA
KOOPJMHAIIMOHHOM TEOpHUM: IIEHTPAIbHBI aTOM M JIMTaH/bI, BHEHIHSS W BHYTpPEHHsAA cdepa,
KOOPJMHAIIMOHHOE YHUCIIO, SAPO KOMIUIEKCA, €ro 3apsij, IJIaBHAs W TOO0OYHAsh BaJCHTHOCTHU
JeHTtaTHOCTh  JHWraHioB. YchemHoe mpenckazanue A.BepHepoM umcia  M30MepoB
aKTadAPUIECKUX KOMIUIEKCOB KoOanbTa (3).

[Ipupona xumuueckoit cBa3u B KC. Coueranue 31€KTpOCTATHUECKOTO U KOBAJIEHTHOIO
B3aUMOJICHCTBUSL IEHTPAJILHOIO aromMa (WiW WOHa) ¢ Juranjgamu. lloHstue o kKucioTax u
ocHOBaHUsX JIprouca.

Bepueposckos u coBpemennas Homenkiarypa KC.

Crpoenne KC ¢ nozunuiik MBC. HHU3KOCHMHOBBIE UM BBICOKO CHHUHOBBIE KOMILICKCHI.
['mOpunnzauus opOuTasell LEHTPAIbHOIO aroMa Mpu OOpa30BaHUM  OKTadIPUUYECKHUX,
TETPAdAPUUYECKUX U KBAAPAaTHOrO KoMmIuiekca. CIMH CriapeHHbIE M CIIMH CBOOOHBIE KOMITJICKCHI.
DHeprusi pacHICIUICHUs] W DJSHEpPrus crnapuBaHusi. VI3MeHeHuMe »5SHEpruu CTabMWIN3aluu
KPUCTAJIMYECKUM TIOJIEM B  PSy TMEPEXOJHBIX DSIEMEHTOB I OKTadpPUUYECKUX U
TETPadAPUUYECKUX KOMIUIEKCOB, OOpPa30BaHHBIX JIMTAHJAMHU CHJIBHOTO M ciiaboro mossi. CBs3b
BennuuH pacuierieHus: ¢ okpackoit KC. McnonszoBanue TKII ans oObsicHEHHMs] MarHUTHBIX
cBoiictB KC.

Cnextpoxumudeckuil psin nurannoB. McmombzoBanue TKII mis ommcanus ctpoeHus
HOPMaJTBHBIX U OOpamieHHbIX mmuHenei. [Torstue 06 a3 dexre Ana-Telinopa.

[IpencraBienue 0 TEOPUHU MOJIS JIUTAHAOB. DHEPTETUUECKUE TUArpaMMBbI JIJIs
rekcaaMmmuHkoOanbTa (3) u rekcagropokodbanibrara (3). 6- ¥ - JOHOPHO-AKIEIITOPHBIE CBS3H.
Benuunna paciierieHus B TeoOpuu moiis turanaoB. HecsszpiBatomue opourtanu. BoxmokHOCTD
O- TaTHBHOTO B3aUMOECHUCTBUS (-3JICKTPOHOB IIEHTPAIHLHOIO aTOMa CO CBOOOIHBIMHU
(pa3phIXJISIFOIIMMK ) OpOUTaNATH uranaa. CpaBHEHHE BO3MOXKHOCTEH METOa BaIEHTHBIX
CBSI3€H, TEOPUHU KPUCTAJUTMUECKOTO TOJISI MU TEOPUH TIOJIS JIMTAaH0B B onrcanuu crpoeHust KC.

KC c¢ HeopranmdeckuMu ¥ OpPraHUYeCKUMH TMOJMACHTUTHBIMU Jurangamu. KC
AJIEMEHTOB-METAJJIOB C aMUHOKHCIOTAaMH Ha TpUMepe OTUJIEHIUMTHUHTETpa-arerara
(xomriekcoHoTa) Kanblms. Xenatsl. [IpaBuno nukinos Uyraesa.

Kunacreps! (Ha mpuMepe HU3IINX TajJoreHruI0B MOJIMO/IEHa) U MHOTOSIIEPHBIE KOMIIJIEKCHI
(Ha mpuMepe KapOOHWIIOB IMEPEXOAHBIX DIEMEHTOB), KOMIUIEKCHI (Ha mpumepe QeppolieHa)
coeIMHeHUs BKItoueHUs (kiaaTpathl). Cymnpa-MoeKyIsipHbIE COEIUNHEHUS.

Koncranta ycroiiunBocTu - BakHeimas xapaktepuctiuka KC. 3aBUCHMOCTh KOHCTAHTBI
YCTOMYMBOCTA OT BEJMYMHBI 3aps/ia U paadyca IEHTPAIBHOTO HWOHA, €r0o AJICKTPOHHOU
KoH(pUTypanuu (Ha TpuUMepe TrekcaaMMHUHKoOanbTa (2) M rekcaaMMuHKoOanmbTa (3), a Takke
rexkcanranodepprta (2) u rekcarmanodeppara (3). [Ipenocrapinenre 0 KHHETUISCKU JTAOUITBHBIX
U WHEPTHBIX KOMIUIEKcaxX. ['eoMeTpuyeckas U ONTUYECKas MU30MEPUS] MHEPTHBIX KOMILIEKCOB.
DddexT TpancBnusaus YepHsena.

Pone KC B mpupone (hepmeHTHI, XITOpOhUII, TeMOTIIOONH, KOMIUIEKCHBIE COSIMHEHUS
MHUKpO3JIEMEHTOB B MMUTAaHUM pacTeHM, jekapcTBa U sibl). Mcnonb3oBanue KC B TexHomoruwy,
CEIbCKOM XO3iCTBE H MeAWIHMHE (pa3felieHne U OYHCTKAa CMeceil HEeOpraHHMYeCKUxX
COeMMHEeHUH, OOpnbda C XJIOPO30OM pACTEHMI, MPOTHBOOITYXOJEBOE EHCTBHE KOMILJIEKCOB
IUIaTUHBI U Apyrux sneMmeHToB). Jletyune KC u ux pojp B HEOpraHMYEeCKOM CHHTE3e (TOHKHE
TJICHKU, TETEPOCTPYKTYPHI).

6. Hauana xuMu4eckoii TEepMOAUHAMUKH

XUMHYECKHE TIPOLECCHl Ha MHMKPO - M MakpoypoBHAX. DBaxueiiuue INpu3HaKU
XMMHUYECKUX NpeBpamieHui. [IoHATHEe 0 XMMHMYECKHX MPEBPALICHHUS B HEOOBIYHBIX YCIOBUSX:
IUIa3MOXUMHUS, 3BYKO- U MEXAHOXUMHS, KDUOXUMUS, JIa3epHask XUMUSL.

OCHOBHBIE TNOHATHS XHMHUYECKOW TEPMOJMHAMHUKH: CHCTEMA, IapaMeTPbl COCTOSHHA,
paborta, 3Heprusi, TermoTa.



BHyTpeHHSS 5Heprusi, 1 ee W3MEHEHHE NPU XUMHUYECKUX M (Ha30BBIX INPEBPAIICHUSIX.
[lepBoe Hauano TEPMOAMHAMHUKU. OHTAIbNUS OOpa3sOBaHUA XUMHUUYECKUX COEAUHEHUIL.
CranpmaptHoe cocrosiHue. CraHzapTHble OSHTaIbNHM oOpa3oBaHus. TeruoBeie APQEKTH
XUMHUYECKHUX peakuui. TepMOXMMHMYECKHE pacdyeThl, OCHOBaHHbIE Ha 3akoHe ['ecca. Tepmoxu-
Mudeckue Hukibl. TemnoemkocTs. TeMreparypHasl 3aBUCUMOCTb TEIJIOEMKOCTH M SHTAJIBIINU.
VYpasuenue Kupxroda. DHeprus xumudeckoit cBsi3u. [loHsATHE 00 MCIOIB30BAHMN XUMUYECKHUX
U ($a30BBIX MNPEBpAIICHU B HEOPraHMYECKUX CHUCTEMax JJIsi pPEreHepUpOBaHUS, XpaHCHHS
TPaHCIIOPTUPOBKHU dHEpruu. Bogopoanas sHepreTuka.

Bropoii 3akoH TepMOAMHAMUKH. DHTPOIHUSA. 3aBUCUMOCTb 3HTPOIIUU OT TEMIEPATYypHI.
CranpaptHas sHTponus. l3meHeHue »HTponuu IpHu (a3oBbIX IMEpPexojax U XUMHYECKHX
peakuusax. ODueprusi [mb6ca u oueprus [enpmrombua. Kputepuit  caMonpou3BOIBHOTO
IIPOTEKaHUs MPOLECCOB. XUMHUYECKUN MOTEHIMAJ, 3aBUCMMOCTh XUMUYECKOI0 IOTEHIHANA OT
KOHLEHTpAlluu, JaBJICHUS PpEareHTOB. YCJIOBME XHMMHUYECKOro paBHOBecus. M3orepma
XUMHUYECKON PEaKIMH.

KoHcTanTa XHMMHYECKOTO paBHOBECHs Kak Mepa TIIIyOMHBI NPOTEKAHHS IPOLIECCOB.
Hcnonp30BaHne 3HAYEHWM CTAHJAPTHOM DSHTAJIBIUM M DJHTPONMM JJIS PAcyeTa KOHCTAHT
paBHOBECHS] XMMHUECKUX peakiuil. DakTopsl, BIUSAIOUINE Ha BEJIMYUHY KOHCTAHThl pABHOBECHSI.
TepMonuHaMHUUYECKU BBIBOJ, 3aKOHA AeWCTBYyrOmMX Mmacc. CIOBHI XMMHMYECKOIO PaBHOBECH.
ITpunnun Jle larense.

7. KMHeTHKa U MeXaHU3M XHMHYECKHX peaKuuii

CKOpoCTh XMMHMYECKOM pEaKIMH, €€ 3aBUCHUMOCTb OT MPUPOABl U KOHLEHTPaLUU
pearenToB, TemmnepaTyphl. [lopsigok u MonekyispHocTh peakuuu. KoHcTanTta ckopoctu, ee
3aBHCUMOCTB OT TeMIIepaTyphl. YpaBHEHHE AppeHuyca. DHeprus aKTUBAIMM (AeHCTBUTEIbHAS
u Kaxymascs). [loHsTue o TeopuM aKTUBHBIX COYJAapEHHUN, aKTHBUPOBAHHOM KOMIUIEKCE B
TEOPUH aOCOJIIOTHBIX CKOPOCTEH peakuuu. MeXaHu3M M KHHETHKa PeaklUid B TOMOTE€HHBIX U
rereporeHHbix cuctemax. llemupie (H.H.CemenoB) u konebatenbubie (b.I1.bemoycos,
A.M.KabotuHckuii) peakiuu. ['oMOreHHBI M TeTeporeHHbI Karanus. Ayrtokaranus. Kune-
THUYECKUM BBIBOJ 3aKOHAa JEHWCTBYOIIMX Macc. @DopmanbHas KUHETHKA, KHHETUYECKHE
ypaBHEHUs Ul OMHOCTOPOHHUX peakuuil I u Il mopsaxa.

WNuruduropsl n nuurudbupoanurie. OCOOEHHOCTH KUHETHKHU ra3o(a3HbIX, JKUAKOPA3HbIX U
TBep0(a3HbIX peakuuil. MexaHn3Mbl peakluii ¢ yuacTHEM OPraHUYECKUX COeTMHEHUH.

Xumuyeckoe paBHoBecue. OOpartuMble U HeoOpaTHUMble XMMHMYECKHE PEAKIUH.
CocTtosiHMEe paBHOBECHUS U MPUHIUI MUKPOCKOIIMYECKOM oOpaTUMocTH peakiuu. Kunernyeckuii
¥ TEPMOJIMHAMUYECKUH MOAXOAbI K OMMMCAHUI0 XUMHUUECKOTO PABHOBECHSI.

KoHcTanTa XMMHYECKOTO paBHOBECHS M pa3IMYHbIE CIIOCOObI ee BhIpakeHus. CBs3b
KOHCTaHTBI XUMHUYECKOTO PaBHOBECHSI CO CTaHIapPTHBIM U3MeHeHHeM sHepruu ['nooca.
CMeneHne XuMHUYeCKOro paBHOBECHSI ITpU U3MeHeHuH ycioBui. [Ipunnun Jle aTense.

Bnusinue cpenpl Ha mpoTekaHue XHUMUYecKuX peakiui. OcoOGeHHOCTH Ta30(]a3HbIX,
KHUJIKO(Da3HBIX, TBepAOGa3HbIX peakiuil. Ponb SHTaNbNMIHOTO M 3HTPONMMUHOTO (PAKTOPOB B
oTpezieNIieHUH HalpaBJIeHHs Mpoliecca.

8. PacTBOpHBI

PactBopbl kuakue (BOOHBIE W HEBOJHBIC), TBepAble M razoo0OpasHbie. CrnocoObl
BBIDQKEHUS KOHIICHTPAIIMM PACTBOPOB: MaccoBasl JIOJSA, MOJISIPHOCTh, HOPMAaIBHOCTb,
MOJISTTBHOCTh, MOJIApHAs JOJds. BnusHWe HAa  pacTBOPUMOCTb OSHEPTUU  CTPYKTYPHI
KPUCTAUTMYECKOTO  BENIECTBA W DHEPrUM  COJbBAaTallMd. PacTBOpBI  HACHIIICHHEIC,
HEHACBHIIIICHHBIE ¥, KOHIICHTPUPOBAHHBIE U pa30aBleHHBbIC. 3aBHCHUMOCTh PAaCTBOPUMOCTH OT
TeMIeparypbl. PacTBOpHI HiealIbHBIC U peallbHBIC.

PactBop kak ¢aza mepemeHHOTo coctaBa. lloHsTHe 0 (Ha3o0BBIX JgUArpaMMax,
KOMITOHEHTax, (azax, cremeHsx cBoOonabl. IlpaBumo (a3 ['mbOca. da3zoBbie aUArpaMMbl
OJTHOKOMIIOHEHTHBIX CHCTEM Ha MpUMEpe IauarpamMmbl COCTOSHUN BOAbl. OCHOBHBIE THIIBI



(ha30BBIX AMAarpaMM JBYXKOMIIOHEHTHBIX CHCTEM: CHCTEMbl C HEOTPAaHMYCHHOH pPacTBOPUMO-
CTBIO, JBTEKTHYECKHE CHUCTEMBI, CHUCTEMBI, BKJIIOYAIOIIME KOHIPYIHTHO WM HMHIOHI'PYIHTHO
IUIABSIIIHUECS XUMUUECKUE COeTMHEHUS. TpHUaHTyIaLUs CI0XKHBIX CUCTEM.

ITonsTHE O KOJUIOMIHBIX PACTBOpAX.

KomuratuBHble cBOMCTBa paCTBOPOB HE 3JIEKTPOIUTOB U JIEKTPOIUTOB. JlaBiieHue napa
OuHapHbIX pacTBOpoB. 3akoHbl Payms. Kpuockonus u  30y/UIMOCKONUS KAaK  METOAbI
onpeeneHuss MOJSApHbIX Macc. OCMOC M OCMOTHMYECKOE JaBJIEHUE B HEOPraHMYECKUX U
Ouonornyeckux cucremax. 3akoHsl Payns u Bant I'odda nns pacTBopoB He 35IEKTPOIMTOB U
ANIEKTPOIUTOB. 30TOHMYECKUI KOADDUITHEHT.

IIpouecc 3amep3aHus BOABI U BOJHBIX pacTBOpOB. Kpuoruapar u kpuoruapaTHasi TOUKa.
BoiBeTpuBaHHE KpHUCTAUIOTUIPATOB coJied. PacruibiBaHue 00€3BOXKEHHBIX COJEH BO BIIAXKHOMU
atMocdepe.

Onexrponurnueckas aucconuanus (C.Appenuyc). CWIibHBIE W cla0ble DJICKTPOJIUTHI.
Crenenp u KOHCTaHTa quccounanuu. PakTophl, BIMAIOIIAE HA CTENEHb 3JEKTPOJUTUYECKON
muccounanuu. Kaxymascs creneHb AWCCOLMALIMM CUWIBHBIX 3JEKTPOJIMTOB. Jluccoumanus
cJ1a0bIX AMEKTPOIUTOB. 3aKOH pa3BeneHust OcTBalIbA.

Boma xak Baxseummii pactBopurenb. KoHcraHTa aucconmanyu  Boabl. MoHHOe
IIPOM3BEICHUE BOJIbl. BOJOpOIHBIN ITOKa3aTEeNb.

I'maponus u conbBOnM3 coneil. Koncranta paBHOBECUSI peaklUu rujipoiusa. PakTopsl,
BIIMSIOLINE HA PABHOBECHE PEAKIUI TUAPOIIN3A.

[Ipou3BeneHrne pacTBOPUMOCTH IIOXO PACTBOPUMBIX CHIIBHBIX 3JIEKTPOJUTOB. Y CIOBUS
OCAKICHMS U PaCTBOPEHUS OCATKOB.

OcHOBHbIE MOJOXKEHUS NpoToauTHUecKor Teopun bpencrena-Jloypu. ConpsbkeHHbIE
KHCIIOTBI M OCHOBaHUA. KOHCTaHTa NPOTONMTUYECKOTO PAaBHOBECUS KAK XapaKTEPUCTHKA CHIIBI
KHUCJIOTHI U OCHOBAHUS.

9. JJ1eKTPOXUMHUYECKHe CBOIICTBA PaCTBOPOB
ConpskeHHBIE OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE Napkl. [IoHATHE O 1BOMHOM
AIIEKTPUYECKOM CJI0€. DNEKTPObl, TajlbBaHUUECKas siueiiKa. DIEKTPOIHBINA OTEHIIMA.
CrannapTHBIN 3JIeKTPOAHBIN moTeHman. Pan Hanpsokenuil. OnpeaeneHue HarpaBieHUsS
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX peakuuii. Y paBHeHne HepHera. Jlnarpammel Jlatu-mepa.
[ToHsiTHE O MMarpaMMax OKUCIUTENbHBIX COCTOSHUM (MarpaMMbl «BOJIbT-3KBUBAJICHT - CTENICHb
OKHCIIEHUs»). 3aBUCUMOCTD 3JIEKTPOHOTO MoTeHrana ot pH cpenpl. Dnexrpoinus,
NMEKTPOXUMHUYECKNE UCTOYHUKH SHEPTUN, KOPPO3HsI KaK MIEKTPOXUMUYECKHI IpoLiecc.

10. CBoiicTBa XHMH4YECKHX 3J1€MEHTOB

XWMHYECKHE CBOMCTBA KOHKPETHOTO JJIEMEHTA WJIA TPYIIIBI AJIEMEHTOB MPEAJIaracTcs
0o0CyXJaTh MO EANHOMY IIJIaHYy.

1. TlonoxeHue B MEPUOIUIECKOIN CUCTEME, PACTIPOCTPAHEHHOCTh M ()OPMBI HAXOXKICHHUS
B nipupoe. Crienugurka IeMeHTa U €ro COeTMHEHU.

2. DnexTpoHHas 000JI0YKa aroma, MOTCHIMAJIBI WOHH3AIUH, CPOJCTBO K IJICKTPOHY,
ANEKTPOOTPHUIATEIBHOCTD, XapaKTEPHbIE CTENIEHN OKUCIICHUSI.

3. TIpocteie BemecTBa: (GOPMBI CYIIECTBOBAHUS M (PU3NUCCKUE CBOWMCTBA, XapakTep H
SHEprus CBsi3U, (ha30BbIe MPEBPAIEHUS, PEAKIIMOHHAS CTIOCOOHOCTb.

4. BzanmoJelCTBHE C DSJEMEHTAMH, PACCMOTPEHHBIMH paHee: YCIOBHUS TPOTECKaHUS
peakuuii, UX TEPMOJMHAMUYECKHE U KUHETUYECKHE XaPAKTEPUCTUKH, MPOIYKTHI. DJIEKTPOHHOE
CTPOCHHE M TTPOCTPAHCTBEHHASI CTPYKTYpa MOJIYyJaeMbIX COSIUHEHUN, UX KHCIIOTHO-OCHOBHBIC U
OKHUCJIUTEITHFHO-BOCCTAHOBUTEIHHBIE CBOMCTBA, PEAKITMOHHASI CIOCOOHOCTD.

5. BzammopeiicTBHEe TPOCTHIX BEIIECTB M COCAMHEHUN C BOJAOW M WX COCTOSIHHE B
BOJHBIX pacTBOpax. XapaKTepHbIE KUCIOTHO-OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBHUTEIIbHbBIC
MIpEBpAIICHHS B PACTBOpax.

6. KoMIulekcHBIE COETMHEHMS.



Booopoo

Bomopon B mnpupome. M3orombl Bomopona. BalleHTHBIE BO3MOXHOCTH aroMa |
XapakTepHble creneHu okucieHus. Monekyna Hp. Ilonydyenme Bomopona. Pusmyeckue u
XHMHUYECKHE CBOWCTBA MPOCTOrO BeliecTBa. PacTBopeHre BOojopoaa B MeTalaX. ATOMapHBIN
BOJIOPOJI, €r0 MOJYyYEHHE M PEaKIMOHHAs crocOOHOCTh. KoBaneHTHBIE cOeMHEHUs] BOJOPOA.
Wonst H u H’, ux B3aumopeiictBue ¢ Bojmoi. BomopoaHas cBs3b, MPUUYUHBI €€ 00pa3oBaHMS,
CIoco0 omucaHus.

Kucnopoo

1. Tlonoxenue B nepuoanueckoit cucrteme. Kuciopon B nmpupoze. Mzoronsl kuciopoaa.
BanmeHTHBIE BO3MOXKHOCTH aToOMa M XapaKTepHbIC CTENeHH OKuciaeHuss Momekyna 0o.
[Tapamarnetusm kucnopona. I[lomydenue kucnopona. dusnueckue M XUMUYECKHE CBOICTBA
MIPOCTOTO BeIIeCTBa. AJJIOTPONHS KUCIOpoa, 030H. O30H B atmocdepe.

2. BzamMmojelicTBHE KHCIOpPOJa C BOJIOPOJOM. MeEXaHU3M pEaKIUH BOJIOpPOJA C
kuciopooM. CoeuHEHUs KHUCIopoAa € BOJIOPOAOM, THIPOKCHI, BOJAA, MEPOKCH BOJOPOJA.
Tepmuyeckoe u (POTOXMMHYECKOE pasliokeHHWe BOABL. [loiydeHwe W CBOWCTBA MEpOKCHIA
Bogopoaa. HyO, kak OKUCIMTENb U KaK BOCCTAaHOBUTENb. [[puMeHeHNE IEpOKCHIa BOIOPOIa.

3. CocrosHus KHcIopoga B ero coeamHeHMsXx. OKcHObl M HMX KIAcCH(HUKANUSL.
Ilepokcuapl M nepokcuaHas rpynnupoBka. MoHsl 02', 02, Os. Cynepokcuapl, 0O30HUIBI, UX
B3aUMOJCHCTBHE C BOJOM.

11. OcoGeHHOCTH XUMHH IJIEMEHTOB - HEMETAJJIOB

Onemenmut VII-A epynnvl (2anozenwl)

1. O6mas xapakrtepuctuka rpynnbl. CTpoeHHE 3IIEKTPOHHBIX O00JOYEK aTOMOB,
NOTEHIMAIbl HMOHU3ALMHM, CPOJCTBO K DIJIEKTPOHY. BaneHTHble BO3MOXXHOCTH AaTOMOB U
XapakTepHbIe cTereHn okucienus. [IpocTrie BemecTBa, xapakTepucTiuku Mosekyn Hal.

2. CoenuHeHHs C BOJOPOJIOM. DHEPreTHUYECKHE XapaKTEePUCTUKH, XapakTep CBA3H U
anekTpoHHoe crpoenne Mojekyn HHal. Metonpr mnonydenuss u ¢uU3HYECKHE CBOWCTBA,
rajioreHoBo1I0poJ10B. KHCIIOTHBIE M OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA, PEAKIIMOHHAS
crocoOHOCTh. [anoreHuHBIE MOHBI M UX COCTOSHHE B BOJIHBIX pacTBOpax. [ amoreHubI
METaJIOB.

3. Oxcuapl U OKCOKHCIOTHI. OOmas xXapaKTepUCTHKA OKCHUIOB: CTPOCHHUE MOJIEKYII,
XapakTep W SHEprus cBsi3u. TepMoIuHAMUYECKHE XapaKTepUCTUKU oOpa3oBaHusd. [lomyuenue u
XUMHUYECKHE CBOMCTBA OKCHIOB. Y CTOMYMBOCTH OKCHUIOB. OCOOECHHOCTH cOoeIMHEHUN dTopa u
fiona ¢ kucnopogom. Peakinu okcokucnoT. OcoOEHHOCTH XJIOPHON U HOJHON KUCIOT.

4. CoenuHeHHUs TAIOTEHOB ApYyT ¢ npyrom. UaTepranoreHnasl. @opmel CymmecTBOBaHUS
U CTPOCHHE MOJEKYJd. TpexueHTpPOBblE DIEKTPOHHOM3OBITOUHBIE CBSI3W B  MOIEKYJAx
MHTEPrajJoreHu0B. XMMHUYECKHE CBOMCTBA U METObI MOoJydeHus. B3anmoaencTeue ¢ BOJOM.

5. OKuCIUTETHHO-BOCCTAHOBUTEIBHBIE PEAKIINH TAJIOT€HOB U UX COCTMHEHUN B BOJHBIX
pacTBopax. BzanmoseiicTBre IPOCTHIX BEIIECTB C BOAOU, KUCIBIMH U MIETOYHBIMH PACTBOPAMH.
OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COESTUHEHU.

Onemenmut VI- epynnwvl (xanvkozeri)

1. O6mas xapaktepucTuka Tpymmbl. CTpoeHHE DIEKTPOHHBIX O000JOYEK aTOMOB,
MOTEHITMAIBl HOHU3AIMHM, CPOJICTBO K DJIGKTPOHY. BajeHTHbIE BO3MOXXHOCTH aTOMOB U
XapakTepHble  CTENEeHM oOKucieHud. [IpocTbie  BemiecTBa, ILENOYEUYHBIE  CTPYKTYPHI,
XapaKTEPUCTUKH MOJIEKYT Xa.

2. CoemuHeHHs] C BOJOPOJIOM. DHEPreTUYECKUE XAPAKTEPUCTUKH, XapaKTep CBI3U U
crtpoerne Mosiekyn HpX. Cynbdarel. MeToasl moydeHus: 1 OCHOBHBIE XUMHUYECKHUE CBOMCTBA
XaJIbKOT€HOBOJIOPOJOB. XalbKOTEHUHBIE HOHBI W HMX COCTOSHME B BOJHBIX pPacTBOpax.
XanpKOTreHU1bl METAIIIOB.

3. Oxcuabl U OKCOKUCHOTHL. OOmIas XapaKTepUCTHKA OKCHUIOB: CTPOCHHE MOJEKYII,
XapakTep CBs3H, sHepretuka. [lomydenne m xumuueckue cBoiicTBa okcuaoB X0; u XO0s.
Kucnoret HyXO3 u HyX04: cTpoeHue MOneKys, XMMHUYECKUE CBOWCTBA, METOJbI IMOTYYEHUSI.



OCOOCHHOCTH CEJIEHOBOW W  TEIYypoBOM KHCIOT. OKCHKHUCIOTBI CEpbl: HPUYMHBI HX
MHOT000pa3us, Kiaccuukaius, CTpOeHIUE U XUMHYECKHUE CBOICTBA.

4. Tanorenunpl. opMbl CyLIECTBOBAHUS U CTPOEHHE MOJIEKYJ. MeToabl MOJIydeHus U
XUMHUYECKHUE CBOVCTBA. B3auMozaeiicTBUE rajJoreHuI0B ¢ BOAoW. OKCOraJOreHUIbI.

5. OKHCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKIUM XaJIbKOT€HOB M WX COEAMHEHUH B
BOJHBIX pacTBOpax. BzammojnelcTBHe NMPOCTBIX BELIECTB C BOAOW, KHCIBIMU M ILEJIOYHBIMU
pactBopamu. OKUCIUTEIHHO-BOCCTAHOBUTENbHBIE CBOMCTBA COCIMHEHU.

Onemenmul Y-A epynnoi

1. OOmas xapaktepuctuka rpymnmbl. CTpoeHHE JJICKTPOHHBIX 000JO0YEK aTOMOB,
NOTEHIMAIbl HMOHM3AIlMU, CPOACTBO K 3jekTpoHy. [IpocTeie BemiecTBa, aIOTPONUSI.
Oco0EeHHOCTH a30Ta.

2. CoemuHeHHS C BOJOPOJIOM. XapakTep CBS3U, dHEPreTUYCCKHE XAPAKTEPUCTUKH U
crpoenue Mosiekysnl XHsz. Meroasl nmosiyueHus 1 OCHOBHbIE CBOicTBa coeauHeHuid XHsz. Conn
amMmoHus ¥ ochonuss. AMMHAKATEL. AMUIBI, UMUBI, HUTpUIEL. Dochunsl. Coenmaenus XoHa,
UX CTpOeHHuE U cBoMcTBa. ['mapokcunaMud. A30TUCTOBOIOPOIHAS KMCIIOTA U a3U/IbI.

3. Oxcuapl 1 OKCOKHCHOTHL. OO0Imas XxapakTepucTuka okcuaoB. Okcuapl azora. Dopmbl
CyILLIECTBOBaHUS, CTPOEHHWE W DHHEPreThka MOJIeKyJl. MeTolbl MOJy4YeHHs OKCHAOB a30Ta.
OKCOKHUCIIOTHI @30Ta - @30THOBATUCTAs, A30TUCTAsl U a30THASI KUCIIOTHI, UX CTPOCHUE, CBOMCTBA U
METO/bl TOJYYEHUsl, HUTPUThI M HUTpaThl. TepMUYECKOE pa3iokeHHe HUTPATOB. OKCUIBI
docdopa u Apyrux 3IEMEHTOB IPYIILI, , UX TOTyYeHHUE, CTPOCHUE U CBOCTBA. OcoOeHHOCTH
B3aUMOJICUCTBUS OKCHAOB ¢ochopa ¢ Bomod. OKCOKHUCIOTHI (ocopa M €ro aHalloros.
CtpoeHue u cBoiicTBa KUCIOT ocdopa.

4. Tanorenunsl. OOmas xapakTepucTuka, (OPMBI U CTPOCHHE MOJIEKYJ. [ anmoreHusI
azorta. Tpu- u menrtarosorenu bl pocdopa u ero aHaaoroB. Meroapl MOTYICHHUS U XUMUYECKHE
cBorictBa. BzamMmopaeilicTBue ¢ BoAoM. B3amMoaelCTBHE TaJOI€HHMIOB C  OKCHIaMH.
OxcorajioreHapl.

5. Cynbdunsl. @opmbl U cTpoeHHEe Mojekyn. llomyuyeHue M XMMHYECKHE CBOMCTBA.
THOKHCIIOTHI.

6. KommiekcHble coenuHeHus. ['aJoreHOKOMITIEKCHI.

7. DneMeHTOpraHW4YeCKHue COCAMHEHUS

8. OKHCITUTENbHO-BOCCTAHOBUTENBHBIE peakIMu B pacTBopax. B3auMmopeiicTBue
MPOCTHIX BEIIECTB C BOAOU, KUCIIBIMU U IIEJIOYHBIMU pacTBopaMu. BoccTaHOBIIEHHE HUTPATHOTO
MOHA B pa3nuyHbIX cpefax. OKHUCIUTEIbHBIE M BOCCTAHOBHUTENBbHBIE CBOMCTBA COEAMHEHUN
dbocdopa u ero aHaJIOTOB.

Onemenmul 1V-A epynnvi

1. O6mas xapaktepuctuka rpymnmbl. OCOOEHHOCTH CTPOEHHS DIEKTPOHHBIX 00O0JIOYEK
aTOMOB, IOTEHIIMAJIBI HOHU3ALIUHU, CPOJICTBO K AJIEKTpOHY. IIpocThie BemecTBa, amoTponus.

2. Heopranuueckas xuMmus yriepojga. Anmas, rpadut, KapOuabl, (QyaepeHs.
Coenunenus rtpadura. Metan u yrimeBogopozasl. KapOouasl metaymoB. OKCHABI yIiIepoja,
DHEPreTHKa, CTPOCHHE MOJIEKYN U cBOMCTBA. OKCOKUCIOTH yriuepoaa. Kapbonatsl. ['amoreHu s
U oKkcorajoreHuabl yriaepoma. Cepoyriepoa u apyrue coenuHeHust ¢ cepoid. CoenuHeHUs ¢
a30TOM: 1IMaH, JUIMaH, CHHUIbHAs KucioTa. [{lnaHnoBas u n3onuaHoBasi KUCIOTHI. TuoIMaHOBas
kuciora. OpraHudeckue CoeIMHEHusI.

3. CoenuHeHHs] SJEMEHTOB TOATPYIIBI KPEMHHS C BOJOPOAOM. XapakTep CBS3H,
SHepreTuka u cTpoeHue wmosiekyn XHg. Meroasl MOaydeHMsT W XUMHUYECKHE CBOMCTBA.
Cwmnuunsl. KpemHuit opraHnyeckue CoeIMHEHHUS.

4. Oxcuabpl M THAPOKCOINpou3BojHbIe. OOlIas XapakTepUCTUKA OKCHAOB KPEMHHUS.
KBapiy u ero moaudukanus. M3menenue cpoiictBa okcugoB XO u X0 B psagy Si - Pb.
KpemHuueBbie KUCIOTH ¥ cHIUKaThl. OKCO- U TUAPOKCOMOHBI aHANIOTOB kpeMHus. Coiu 0JioBa U
CBHHIIA, UX PACTBOPUMOCTH U THIPOJIU3.



5. Tanorenmapl. OOmas XapakTepucTuka, ¢Gopma U CTpoeHHe Moiekyl. Ju- u
TETPAaraJIoreHUJpl, HMX YCTOWYMBOCTb, METOABI IOIYYCHUS W XUMHUYECKHE CBOMCTBA.
THOKHCIOTHI TEPMAHMS U OJI0BA.

6. Xampkorenwapl. @DopMbl u crpoeHue. [lomydeHHWe ©W XHUMHYECKHE CBOWMCTBA.
THOKHCIOTBI TEPMAHMS U OJIOBA.

7. Coenunenus azora ¢ GochopoMm.

8. KowmmnekcHbie coeauHenus. [ekcadTopkpeMHUeBas KUCIOTa. MOJEKYISpHBIC
KOMILIEKCHI (ayKThl) TeTpadTopuaa KpeMHUs. ['aoreHokaMIuIeKChl KPEMHUS U €r0 aHaJIOrOB.
Mertannopranuyeckue COEAMHEHMsI T'eépMaHus, 0JIOBAa M CBUHIA, UX CTPOEHUE U CBOWCTBA.
[ToreHnnansl MOHM3AUUM, CPOACTBO K 3JIEKTpoHY. IIpocTeie BemiecTBa, BOCCTaHOBHUTEIbHBIC
cBoMcTBa. B3auMozeicTeue ¢ BOAOK.

9. Bopmoponmubie coemunenus 3yeMmeHToB | m Il rpynm. Honubie ruapuasl. Poib
IIEJIOYHBIX M ILEJIOYHO3EMENbHbIX METAJIOB B cradbwim3zauuu umoHa H . B3aumonelictBue
VOHHBIX THIPUIOB C BOJIOM.

10. Okcuapl WIENOYHBIX METAJUIOB, ()OPMBI, YCTOHYMBOCTb, XHUMHYECKHE CBOWCTBA
okcuaoB. llepokcuapl, CynepoKCHIbI,030HUABI IEIOYHBIX METAUIOB. OKCHUIBI U IEPOKCUIBI
I1eJIOYHO3EMENbHBIX - MeTaJII0B. [Toyuenune kucnopoaa uepes nepokcus oapus.

11. I'mapoKcuIbl IENOYHBIX U IeN0YHO3eMeNbHbIX MeTauioB. Hlenoun. OcobenHocTH
runpokcuaa oeprms. JuaronansHoe cxoactso Be u Al

12. Conu 1IeNOYHBIX METAJUIOB, UX PacTBOPUMOCTb. ['Maparanyss MOHOB IIEIOYHBIX
metasuioB. [lorsTre 06 oTpuIaTeIbHON rUApaTalny.

13. IlpuunHbI OTCYTCTBUS OJIHO3aPSAIHBIX HOHOB 3JIEMEHTOB I'PYIIIBI B BOJHOM PAacTBOPE.
Conu 11e104H03EMENIbHBIX METAJUIOB, UX PACTBOPUMOCTD U THIPOIIH3.

Xumus 61a20p0OHBIX 2A308.

1. OcobGeHHOCTH CTpOEHHUSI JJICKTPOHHBIX OOOJIOYEK aTOMOB, M  BaJICHTHBIE
BO3MO>KHOCTH.

2. @ropuapl KCEHOHA, IMyTH WX TMONYYCHHsS M XHUMHUYecKue cBoiictBa. [Ipupona
XUMHUYECKHX CBsI3eH B COETMHEHUSAX OaropoAHbIX Ia30B. [ unepBaneHTHbIE CBSI3H.

3. BzammopeiicTBue GTopua0B KCEHOHA ¢ BOJIOW M menodamu. OKcopTopuab!, OKCHIBI
Y OKCOKHCJIOTHI KCEHOHA.

4. XuUMHYECKHE COSIUHEHMSI IPYTHX OJIarOpOJHBIX Ta30B.

12. OcobeHHOCTH XHMHH 3J1€MEHTOB-MeTANI0B (XUMUS MePeX0IHBIX )J1€eMEHTOB)

Obwas xapaxmepucmuxa nepexoonsix dJ1eMeHmos

1. Ocobennoctu ctpoenust aroMoB O u F anemMenToB. OpOUTATIBHBIC PANYChI, SHEPTUU
MOHU3AIMN, CPOJACTBO K DJEKTpPOHY. MHoroo0pasue creneHed oxucieHus. OTauuus oOT
AIIEMEHTOB TJIABHBIX MOATPYMHI. BbICOKME cTErneHH OKHUCIEHUS M MOJIEKYISIPHbIE COEIUHEHUS.
Huskue creneHn OKUCIEHHS U COEIMHEHUS IIEPEMEHHOI0 COCTaBa. MeTajuIMuecKoe COCTOSHUE
MPOCTHIX BEIIECTB.

2. CXOJCTBO M pa3iIMyusl IEMEHTOB MEPBOr0, BTOPOTO M TPETHETO MEPEXOAHBIX PSAAOB.
JlantanouaHoe cxxarue. [10BBIIIIEHHOE CXO/ICTBO AJIEMEHTOB - AJIEKTPOHHBIX aHAJIOTOB BTOPOTO U
TPETHETO PAIOB.

3. Copepxanmne B mpupoje. [lodydeHne MeTaiuioB w3 pyA. MeTalmyprus YepHBIX U
[[BETHBIX METAJUIOB. METOAbI OYMCTKH METAJIOB: 30HHAS IJIaBKa, HOAUHOE padTHUPOBAHUE.

Cranouil, muman, 6aHAOUl U UX AHAI02U

1. OOmas xapakrepuctuka »3jeMeHTOB. CTpoeHHe aTOMOB, BO3MOKHBIC CTEICHH
OKHCJICHUS B COCITNHEHUSAX.

2. Tlpoctsle BemecTBa: (pu3NUYecKUe U XUMHUECKUE CBOicTBa. [Ipumenenue.

3. Baxwneiimue OMHapHblE XMMUYECKHE COCIMHEHMS: TMIPUJbI, OKCUIbI, FAIOTCHUIBI,
xanbkorenuapl. Kiacrepusle coequHeHus.



4. XuMusi BOJHBIX paCTBOPOB. Y CTOWYMBBIC KaTHOHHBIC M aHUOHHBIE (OpMBI. AKBa- U
OKCOKAaTHOHBI, OKCO- M ruapokcoannonsl. Bananuii (IV) u ero mpoussogusie. KommuiekcHbie
COEIUHEHMUS.

Ilooepynna xpoma

1. OOmass xapakTepucTuka 3yeMeHTOB. CTpOeHHE aToMOB, BO3MOXKHBIC CTEIECHU
OKHCJIeHUs B coenuHeHusx. Hambonee xapakrepHbie creneHu okucienus: Cr (III), Mo (VI),
\VCV1).

2. Tlpocrtble BemecTBa: (pu3nveckre U XuMU4Yeckre cBoMcTBa. [IpuunHbI TYromiaBKoCTH
MonunbeHa u Bojab(pama. [IpuMeHeHne B ciennanbHbIX CIIaBax. XpOMUPOBAaHHE METAILIOB.

3. Baxueiimme OWHApHBIE XHUMHUYECKHE COCIMHEHHUS: OKCUIbI, TaJIOTCHUIBI,
XaJIbKOTEHUIbl.  3aBUCUMOCTb  CBOWCTB  OT  CTENEHM  OKHUCJIEHMs.  TepMmuueckoe
JTUCIIPONOPIMOHUPOBAHKUE HUBIIUX raJloreHn10B. KiactepHble coeinHeHus

4. busnepHble U NOJUAJACPHbIE COEOUHEHMsS. XpoMoOBas KHCJIOTa, XpomaTbl U
quxpomatbl. M30- reTeponoiuKUCIOTh MOJIOIeHa U BOJIb(pamMa U UX MPOU3BOJIHEIE.

5. KowmmiekcHble coenuHeHUs. AKBa- ¥ THAPOKCOKAMIUIEKCHL. MHOrooopaswue
koMmrIuiekcoB xpoma (III).

Iloozpynna mapeanya

1. OOmias xapakTepuUCTHKa SJIEMEHTOB, CTPOEHHE aTOMOB. MHorooOpasue creneHein
OKHCIIEHUS. SIIepHBII CUHTE3 TEXHELUS.

2. [Ipocteie BemiecTBa: puznuecKrue U XuMudeckue cBoicTra. [Ipumenenue.

3. Baxuelimme OWHapHblE XHWMHUYECKHME COEJIMHEHUS: OKCUJbl, TaJIOT€HU]BbI,
xanbkoreHuabl. Kiactepable coeiMHEHMs peHUsL.

4. XuMus BOJHBIX PAcCTBOPOB. YCTOWYHMBBIE KATHOHHBIE W aHHOHHBIE (HDOPMBI.
YcTolunBOCTh KaTHOHOB MI B BOJHBIX pacTBopax. MapranueBas kuciora. OKHUCIUTEIbHBIE
CBOICTBa MepMaHraHaTHOTO HOHA. Y CTOMYMBOCTH NMPOoU3BOAHBIX penus (VII).

5. KoMmmuiekcHbI€ COETUHEHMS.

Keneso, kobanem, nuxenw

1. OOmast xapakTepucTuka 31eMeHTOB. CTpOe€HHE aTOMOB, BO3MOKHBIE CTENEHU
OKHUCJIEHHU B coelnHEHUsX. [IoHMKEeHHs BBICHIMX M XapaKTEPHBIX CTENEHEW OKUCIEHHS IO
CPAaBHEHHUIO C MOATPYIIION MapraHua.

2. Ilpocteie BemiecTBa: (u3Myeckre W XHUMUYecKue cBoicTBa. Poib kenesa u ero
CIUIABOB B MCTOpUM IMBHIM3aLKUUA. COBpEMEHHBIE NPUMEHEHHUS METAUIOB TpHAlbl XkKeje3a U
CIUIaBOB Ha UX OCHOBE.

3. Baxneiimine OuHapHble XuUMHUecKue coeluHeHHs: OKCUAbI, TaJOreHU[B,
XaJIbKOTE€HUIBI.

4. XvMusl BOJHBIX PACTBOPOB. Y CTOWYMBBIE KATHOHHBIE M aHHMOHHBIE (hopMbl. ['uapomu3
couieit xkenes3a. lllenodnble akKyMyJIsITOPBI.

5. KowmmnekcHele  coeauHeHHs.  OKHCINTEIBHO-BOCCTAHOBUTENIBHBIE  CBOWCTBA
komiuiekcoB Pe (II) u Co (II) u Co (III). MHoroobpazue U yCTOWYMBOCTh KOMILJIEKCOB C
ANEKTPOHHOMN KoHurypanueii d°. [11ocko-KBapaTHBIE U OKTadJPUUECKHE KOMIUIEKCHI HUKEIIS.

IInamunogvie memannoi

1. OOmast xapakTepucTuka »31eMeHTOB. CTpOE€HHE aTOMOB, BO3MOXKHBIE CTEIEHU
OKHcTeHus B coequHeHusx. [Iporecce agdunaxa.

2. Ilpocteie BemecTBa. [IpUunHBI BHICOKOW IUIOTHOCTH M TYTOIUIABKOCTH. XMMHYECKAs
uHEepTHOCTH. [lepeBo B pacTBOp 0GJ1aropoIHBIX METAIIIOB.

3. Baxsueilimme OuHapHBIE XHMHUYECKHE COCIMHEHUS: OKCHJbL, TaJOTCHHUIbI,
XaJbKOreHUAbI. TeTpaoKCuIbl OCMUS U PYTEHUS.

4. KommnekcHble coenuHeHHs. PazHooOpa3ue KOMIUIEKCHBIX COCIMHEHHUH IIaTHHOBBIX
METaJIJIOB M ero npuuuHel. [lnmocko- kBagpatHeie komiuiekehl miatunbl (II) u okTasgpuueckue
KOMIUTEKCHI T1aTuHbl (IV).

Meow, cepebpo, 3010mo

1. OOmas xapakTepucTuka 3yeMeHTOoB. CTpOEHHE aTOMOB, BO3MOXHBIE CTEICHU



OKHCITEHHS B coenHenmsx. Crienuduka oJHO3apsIHBIX HOHOB ¢ KoH(puryparmeii (d™°).

2. IlpocTele BemmecTBa: (U3NUECKUE U XUMUYECKUE CBOHCTBA. CaMOPOIHBIC METAJIBL.

3. Baxnelimme OMHApHBIE XHWMHUYECKHE COCAMHEHHUS: OKCHIBL, TaJOTCHUIBI,
XaJIbKOT€HUIBL.

4. XuMus BOIHBIX pacTBOpoB. OKucCIUTENbHO-BOCCTaHOBUTENBbHBIE cBOMcTBa CU (I) 1 Cu
(IT), Au (1) m Au (110).

5. KoMIuiekcHbIE COeIUHEHUS.

Ilooepynna yunka

1. OOmas xapakrepucTuka 371eMeHTOB. CTpOe€HHE aTOMOB, BO3MOKHBIE CTEIEHU
OKHCcIeHHs B coequHenusx. Ocobennoctu coenunenuii pryru (I).

2. Ilpoctbie BemiecTBa: (U3MUYECKHE U XUMHUYECKHE CBOMCTBA. YHUKAaJIbHbIE CBOWMCTBA
MeTauIM4ecKou pTyTH. [IpuMeHenue.

3. Baxuelimme OuHapHbIE XMMUYECKHE COEIMHEHUS: OKCHJbl, TaJOreHUbI,
XaJIbKOTE€HUIBI.

4. XuMus BOJHBIX pAacCTBOPOB. YCTOWYMBBIE KATHOHHBIE M aHHOHHbBIE (HDOPMBI.
AMpOTEpHOCTh IMHKA. AKBa- KATHOHBI U THAPOKCOAHHOHBI.

Jlanmarouovt

1. OO6ma xapakTepucTuka 31eMEeHTOB. OCOOEHHOCTU CTPOEHHS aTOMOB, IPUYUHBI
CXOJICTBA DJIEMEHTOB, BO3MOXKHBIE COCTOsIHUSA okucieHus. Conepxanue B npupoze. Paznenenne
aneMeHTOB. DU3NYECKHE U XMMUYECKHAE CBOMCTBA IPOCTBIX BELIECTB.

2. XuMHUYECKHE CBOMCTBA COCAUHEHUH JTaHTAHOUIO0B, OKCH/BI U THAPOKCOIIPOU3BOIHBIE.
["anorenuapl U Apyrue OMHAPHBIE COEMHEHUS. XUMUS BOAHBIX pacTBOpoB. OCOOEHHOCTH Liepus
U €BpOIHSL.

Axmunouowl

1. OOmas xapakrepuctuka. OCOOCHHOCTM CTpPOEHHS aTOMOB, CpaBHEHHE C
naHTaHouaamu. Pa3zHooOpasust  cocrosiHuit  okucienus. CopepxkaHue B NpPUPOJE.
PanuoakTuBHBIE cEMeENCTBA TOPHsI, ypaHa U aKTUHHUA. SIIepHbIE PEaKIMM U CUHTE3 JJIEMEHTOB.
TpancamepuniueBble  3J€MEHTHl. Baxkseilue mnpakTuueckue mnpumeHeHus. IIpoGiema
pasneneHus u30TonoB. U3nyeckue U XMUMUYECKHAE CBOMCTBA MPOCTHIX BEILIECTB.

2. Ilepyogu4HOCT, B M3MEHEHHMM XUMHUYECKMX CBOMICTB, CXOJCTBO C JAPYTUMHU
DJIEMEHTaMH, [JelleHHe Ha noaceMencTBa. COCTOSHUS COEOUHEHHM B BOIHBIX pacTBOpax.
CoenuHeHus ypaHa, HENTYHUs, IUTYyTOHUS B BBICIIMX CTEMEHSAX OKUciIeHHsd. KomruiekcHble
COCIMHEHUS aKTUHOUIOB.

3. Pacnpenenenne MHUKpPOKONIMYECTB pAJUOAKTUBHBIX HM30TONOB B TIE€TEPOTECHHBIX
cucremax. [IpuMeHeHHe HOHHOTO OOMEHa, SKCTPaKUUU U Xpomarorpaduu K H3yYECHHUIO
COCTOSIHMSI PaJMOAKTUBHBIX JJIEMEHTOB B pacTBope. lIprmMeHeHne paguoakTUBHBIX U30TOIOB B
XUMHUYECKHX MCCIENOBAHUAX. XHUMHYECKHE IIPOLECCHl € YYacTHUEM <«TOpSYMX» aTOMOB.
Pannonns BoabI.

13. MeToabl ncciei0BaHUS HEOPTAaHMYECKUX COeHHEHHI

Heoprannuecknii cuHTE3 M XMMHWYECKHN aHAIW3: NpPENapaTHBHbIE METOJbl HU3Y4YEHUS
COCTaBa, CTPOEHUs U CBOMCTBA BEILIECTB.

[MpuHIMIBI PU3NKO-XUMUYECKUX METOJIOB MCCIIEIOBAaHUS PAaCTBOPOB HEOPraHWYECKUX
COEZMHEHUH - ONTHYECKasi U PEHTT€HOBCKas CIEKTPOCKOIHUS, KpUOCKOus, 30ynnockonus, pH-
MeTpus, noreHuuomerpus, SIMP-cnekTpockonus — (y3KUX ~— JIMHHUI),  KaJOPUMETPUS.
Kunerndeckue MeTobI HCCIEA0BaHUS.

IloHATHS 0 (UMKO-XUMHUYECKHMX METO/Jax MCCIe0BaHUA TBEPAOIO BEIIECTBA -
peHTreHo(a30Bblii M PEHTTEHOCTPYKTYPHBIN aHanu3, HeWTpoHorpadus, MarHUTOXUMUS,
TEPMOXMMHUYECKHE METOAbI, TEPMUUYECCKUI aHaimu3, cnekTpockonua — Y®-, UK-, onTuueckas,
SIMP mmpoxkux smnui, SI'P-criektpockomnus, omnpeneneHue nasiaeHus napa. Meroxasl pa-
JUOAKTUBHBIX UHIUKATOPOB.

[Tpuembl (PU3UKO-XMMHUYECKOTO aHanM3a (IJUarpaMMbl COCTOSIHUM, HMX MpPOCTEHIIHe



bopmpr).
Komnbrorepusanust — uccinenoBanuii.  [loHsitTue 0 Merogax — MaTeMaTHYecKOro
MOJICTTMPOBAHUS U IJITAHUPOBAHUS SKCIICPUMEHTA.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'H

IIpy u3yd4eHMM TEOPETHUYECKOIr0 Kypca Ha JEKUMAX IPEAyCMaTpUBACTCS 3aJI0KEHUE
Marepuaia B BUje npeseHrauuu. OTaenabHble JeKIHH U3J1aralTcs 10 NpoOIeMHON TEXHOIOTHH.

Ha nexkuusax ucnosb3yroTcs B Ka4eCTBE AEMOHCTPALlMOHHOTO Marepuana llepunoanyeckas
cucrema aemenToB JI. M. MenzeneeBa u psia Jpyrux CpaBOYHbIX TaOIULL.

IIpy M3ydeHUM CBOMCTB OTHENIBHBIX XUMUYECKUX COCIMHEHUN U XMMHUYECKUX IIPOLIECCOB
IIPElyCMAaTPUBAETCS IOCTAaHOBKA JICKIIMOHHBIX JIEMOHCTPALIUOHHBIX OIBITOB.

Hekoropeie  paszzmensl  TEOPETHYECKOIO  Kypca  HM3Y4alOTCd C  HCIOJIb30BaHUEM
oleperkarolieil caMOCTOSTEIbHON paboOThl: CTYAEHTHI MOJIY4aloT 33aJaHHUs Ha O3HAKOMJICHHE C
HOBBIM MaTEPHUAJIOM JI0 €r0 U3JI0KEHUS Ha JIEKIHUX.

Ilepen ouepenHoW neKuMEl, Kak INPaBWIO, MPAKTUKYIOTCSA <JIETYYKH» II0 MaTepHuaily
OpeabIAyIIed JeKIMHU. OJTO I03BOJIAET OINPENEINTh CTENEHb YCBOCHUS M3JI0KEHHOIO DPaHee
marepuana. s Oosiee OCHOBATEIbHOM OLIGHKM YCBOSEMOCTH TEOPETHYECKOro MaTepuala
CTyIEHTAaMH HCIIOJIB3YIOTCS TECTbl, a TaKK€ TPAJAULMOHHBIE IHCbMEHHBIE H YCTHBIC
KOHTPOJIbHBIE MEPOIPUATHS (KOJJIOKBLYMBI, KOHTPOJIbHBIE PAOOTHI).

[Tpu npoxoxaeHuH JabOpaTOpPHOrO NpPaKTHKyMa CTyJAEHTaM Ipeajaraerca padoTarbh B
MaJIbIX Tpynmnax: ydeOHas rpymna pa3OuBaeTcs Ha HECKOJbKO HeOONbIIMX Ipynn — no 2-3
YeIJI0BEKa.

Kaxnas rpynma BbIIONHSET 3anaHue (JaOOpaTOpHbBIE OIBITBI) M3 JIAOOPATOPHOTO
IpakTUKymMa 1o oOuiedl u HeopraHumdeckoid xumuu. [Iporiecc BbINOSHEHUS J1a0OpPaTOPHBIX
OTIBITOB OCYILIECTBISETCS HA OCHOBE OOMEHa MHEHUI U BHIOOPA ONTUMAIILHOTO IMYTH PELICHHS.

Ha ocHOBaHMM IONYYEHHBIX JAaHHBIX 110 BCEM OIBITAM Ka)Ibld CTYACHT 3aIIOJIHIET CBOU
7a00paTOPHBIM JKypHal, TJe 3aluChiBa€T pPEe3ylbTaThl OIBITOB, HAOIIONEHUs, COCTaBIsET
YPAaBHEHUsI PEAKUUA XUMHUYECKHUX IIPOLECCOB, €CIM HYKHO IPOU3BOAUT COOTBETCTBYIOLIWE
pacyeTsl U pe3ynbTaThl NPEACTABISIET B BU/IE TpapueCcKOil 3aBUCHMOCTH.

Ha cobecenoBanum ¢ mpenojpaBaTeneM CTYAEHT MPEACTaBIAeT O(GOPMIIEHHBIM OTUYET IO
JaHHOM JabopaTopHOl paboTe M OTBEYAaeT Ha BOINPOCHI IpenojaBaress, CBS3aHHBIE C
METOIUKON paloThl, pe3yiabTaTaMM M BbIBogamu. I[lo psay paboT mnpexycMaTpuBaeTcs
IIPUMEHEHHE TECTOBOIO METO1A «3aLUTHI».

I'pynnoBass pabora B XUMHUYECKOW J1a0OpaTOpUM CTUMYJIHUPYET COINIACOBAaHHOE
B3aUMOJCUCTBUE  MEXAY CTYyAEHTaMM, OTHOILICHHMS B3aMMHOM  OTBETCTBEHHOCTH U
cotpynHudectsa. [Ipu popMupoBaHUU IPyII YUUTHIBAETCS /IBa MPU3HAKA: CTENIEHb XMMHUYECKOMN
MIOATOTOBJIICHHOCTH CTYAEHTOB U XapaKTep MEXJIMYHOCTHBIX OTHOILICHHHW. B psnge ciydaes
CTYJIEHTaM CaMUM TpejuiaraeT pa3OUThCS Ha TPYMIbI, COCTaB KOTOPHIX BIIOCIEICTBUU MOXKET
KOPPEKTHPOBATHCS JIJIsI MOBBIIIEHUS KauecTBa paboThI.

B nabopaTopHOM npakTUKyMe MPU BBIMOJTHEHUU OTAEIbHBIX OMBITOB UCHOJIB3YETCS METO
npoOJeMHOTO OOydYeHUs: CTYAEHT MoJydaeT 3aJaHue Ha XHMHYECKUH IpOLEecC, METOAMKY
KOTOPOrO OH JIOJDKEH MOA00paTh CaMOCTOSITENbHO, HCXOAS M3 HMEIOIIUXCS pPEaKTUBOB,
00CYIIUTH €€ ¢ PernoiaBaTeNIeM U 3aTeM MPHUCTYNUTH K €0 BHITOJIHEHUIO.

7. HEPEYEHb YYEBHO-METOANUYECKOI'O OBECIHEYEHUSA JAJIs
CAMOCTOSITEJBHON PABOTHI OB YUAIOIINXCS IO JUCHUIIJINHE
JlexroHHBIE 3aHATHS TPOBOAATCS 1 pa3 Heneno B 00beMe 2 4acoB BO BTOPOM CEMECTpE H

3 yacoB B TperbeM cemecTpe. [IpakTudeckue 3aHATHS MPOBOIAT E€KEHENENbHO B o0beme 4



HYaCOB B HCICIIO. Ilocme oxoHuaHUS N3YUYCHUA K&)K,Z[Ofl TEMBI

TECTUPOBaHUE, COOECEIOBAHNE, BEITIOTHSIIOT KOHTPOJIBHBIE pA0OTHI.

CTYACHTEI

MPOXOJIAT
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Tadauua 7.1.
Conep:xxaHue caMOCTOATENbHOH PadoThHI 00yYAIOIIUXCS
Homep Temui/60npocol, 6bIHOCUMbLE HA CAMOCHIOAMENbHOE Kon-60 Dopma pabomot
pasoena usyuenue yacos
(mempt)
1. OcHOBHBIE TOHATUSA XHU-MHUH. CTEXHMOMETPUYECKUE 15 CobecenoBanue,
3aKOHBI. TECTOBBIN KOH-
TPOJIb
2. OcHOBHBIE 3aKOHOMEP-HOCTHU B U3MEHEHUU CBOM-CTB 15 CobecenoBanue,
p- DJIIEMEHTOB. TECTOBBII KOH-
TPOJIb.
3. Onementsl VIIA, VIA, VA rpymm. 15 CobGecenoBanue,
TECTOBBIN KOH-
TPOJIb.
KonTponbHas
pabora 6
4, Onementsl IVA, A rpymm. 15 CobecenoBanne,
TECTOBBIN KOH-
TPOJIb.
KoHntposnbHas
pabora 7
S. OCHOBHbBIE 3aKOHOMEPHOCTH B W3MEHEHUHU CBOMCTB 15 CobecenoBanre,
S- DJIEMEHTOB. TECTOBBIN KOH-
TPOJIb.
6. OCHOBHBIC 3aKOHOMEPHOCTH B W3MCHCHHU CBOWCTB 15 CobecenoBanue,
d- a7eMeHTOB. TECTOBBIN KOH-
TPOJIb.
7. Onementsl 1B, 1IVB, VB rpynmesl. 13 CobecenoBanue,




TECTOBBIA KOH-
TPOJIb.
KonTponbHas
pabora 8

Onementsl VIB, VIIB rpynmsl. 10 CobGecenosanue,

TECTOBBIA KOH-
TPOJIb.
KonTponsnas
pabora 9

Onewments VIIIB 10 CobecenoBanue,
rpynnbl €CTOBBIN KOHTPOJIb.

DHTpOJIbHAS paboTa
10

10

Onementsl B, 1B rpynmst 10 CobecenoBanue,

TECTOBBIA KOH-
TPOJIb.

8. OUEHOYHBIE CPEJACTBA J1JIsA TEKYIIETI'O KOHTPOJIA YCIIEBAEMOCTHU "

IPOMEXYTOYHOM ATTECTALIUHA

Bonpocul onsa cobecedosanusn

Tema: «OcHOBHBbIE MOHATHSA U 3aKOHbI XUMHH. DKBUBAJIEHT»

1.

O0BeM pe3nHOBOM KaMephbl aBTOMOOMIBHOM mKHbI paBeH 0,025 M°, aBlIeHHUE B
Heit 5,0665 10° Ia. Onpenenure Maccy BO3yXa, HAXOASIIErOCsl B KaMepe Mpu
20°C.

Paccuuraiite MOJIEKYIIIPHYIO Maccy rasa, eciu 7 10 kr ero pu 20°C n

0,253- 10° Ia 3aHUMAIOT 00bEM 22,18 103 M°,

Paccunraiite cpeHIO0 MOJEKYISIPHYIO MAacCy U IJIOTHOCTB IO THOKCUAY
yriiepojia CMecH ra3oB, cojepxariieit mo oobemy 38% docrena COCl, 1 62 %
xjopa Cls.

Ornpenenute Maccy 10°° M razoBoii cmec, cozepxarteii (o o6bemy) 50%
Bogopoaa u 50% auokcuaa yriepoaa (H.y.).

I'as (n.y.) 3aHuMaet o6bem 1 M°. TIpu Kakoii TemIepaType 0GbeM rasa yTponTes,
€CJI JJaBJICHUE I'a3a HE MEHseTCs?

I1py KaKOM JaBIeHHH Macca xopa oobemom 3-10™° m° cocrasut 2,5-1073 kr, ecimn
t=23°C?

Kakyto maccy CaCOj3 Hazio B34Tbh, YTOOBI OTYYUTH MPU €r0 MPOKATUBAHUU
JTUOKCHU]T yTIIepoia, 3aHUMAOIINN 00heM 25-10° M° npu 15°C u naBneHun
104000 ITa?

Boerauciure 06b6em 0,100 kr razoBoit cmecu coctaBa 3CO+2CO; pu 50°C u
nmasiennn 98600 Ila.

13 5-10°° kr xnopara kamus KC103 65110 momyueno 0,7-10° m® kucnopona,
n3MmepeHHoro npu 20°C u gasnenun 111900 ITa. Onpenenute MaccoByro 10110
IIpUMeceH B XJIOpaTe Kajusl.
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ITpu 0°C B cocyne oObeMOoM 14-10° m° COJICPIKUTCS 0,8~1O'3 KT Bojopoaa u 6,30
107 kr a3ota. OnpeenuTe MapuuaIbHOE JABICHIE a30Ta M 00IIIee TaBICHHE
CMecCH.

[azoBas cmech cocrout u3 5-10° M a30Ta, HaxoJsIIerocs o gasienueM 95940
ITa, 3-10 M® kucnopoma. O6sem cmecu 8-10 M*. OGuiee naBIeHKE Ta30BOl
cmecu 104200 ITa. ITox kakum gaBI€HUEM B3SIT KUCIOPOA?

B razonanoiHeHHBIX JaMIax COJIEPKUTCS CMECh Fa30B, UMEIOIIast 00 bEMHBIH
coctaB: 86% Ar u 14% N;. PaccunTaiiTe mapuuaibHOE JaBICHUE KAXI0T0 U3
ra3oB, eciu ooOmiee napierue paBHo 39990 Ia.

[azoBas cMech cocrasiena u3 5-107° m® metana nox nasnenuem 96000 Ila, 2:10°3
M’ Bozoposa o aasinenrem 84000 ITa u 3-10"° auokcuna yriaepoja noj
nasiernem 109000 ITa. O6bem cmecn 8107 M*. OnpesenuTe mapuuaTbHbe
JABJICHUSI TA30B B CMECH U 00IIee TaBJICHUE CMECH.

Uto Ha3bIBAIOT MOJISIPHOM Maccoil skBuBaneHTa? YeMy oHa paBHA AJis KUCIOT U
OCHOBAaHMH B peaKIUAX MOJTHON HEeHTpanu3anuu?

Uto Ha3bIBAIOT KOJMYECTBOM BEIlleCTBA HKBHBalIeHTa? UeMy paBHa 3Ta BeIMUMHA
it Ca(OH), u H3POy (B peakmusix monHoit neiitpanusanun), BaCl, u A1,(SO4)3,
B3SITHIX KOJUYECTBOM BellecTBa 1 MOIb?

Kakoe npuiarareabHOE TPUMEHSIOT JUTSI BRIPOKESHUS OTHOIICHUS TAaHHOU
BEJIMYMHEI K KOJIM4YecTBY BemectBa? [IpuBeaute mpuMepsl.

Kakyro Bemu4mHYy Jaf0T JUIS OJIEMEHTA OTHOIICHUS

M(X)/M(fo(X)X) 1 Ar(X)/(M(fo (X)X)).

Yemy paBno N(CaSO,) B runce CaSO4-2H20 wmaccoii 1,72 kr u n 1is
KPUCTAIJIOTHApATa B TUIICE, MOTy4eHHOM 13 0,68 Kr 6e3BOHOTO CyibdaTa
KabIus?

[Tpu pacTBOopeHNH B KUCIOTE MeTasia Mmaccoi 11,9 r Beiaenuics Boaopoa
o0bemMoM 2,24 11 (H.y.). Uemy paBHbl Ty (X) 1 M(, (X)X) 1151 3TOTO MeTasa.
Bpom maccoit 0,4586 r BeiTecHsieT u3 pactBopa Kl nox maccoit 0,7280, koTopslii
B3aUMOJICUCTBYET ¢ MeTaiuioM Maccoi 0,5935 r. Onpenenute MOJISPHYIO Maccy
SKBHBAJICHTA 3TOTO METAJLIA.

Ha BoccranoBienne okcuaa Meramia Mmaccoi 1,8 r u3pacxomaoBaH BOAOPOT
oobemom 833 mu (H.y.). Haitmute M(f, X)X) Metasa.

Kakoe xommuectBo BemectBa 3kBuBajieHTa Na,CO3 Hamo B3sSTH IS TOTO,
9TOOBI U3 PACTBOPA MEPEBECTU B OCATOK BCE MOHBI Ca*? konuuecTBOM BelecTBa
0,5 momn?

Tema: «OcCHOBHBIE KJIaCChl HEOPraHUYECKUX COCAHHECHUID)
1. Kaxue OvHapHbIE COEMHEHHS Ha3bIBAIOT OKCUIAMH? YKaKUTE BO3MOKHBIE CITIOCOOBI UX

MOJTYy4YEHHUS.

2. Ha uem ocHOBaHa kiaccu(UKaIMs OKCHJIOB Ha: a) HecosieoOpasyroliye u coneodpa-
3ytomue; 06) KUCIOTHBIE, OCHOBHBIE U MPOSIBIIAIONINE KUCIOTHO-OCHOBHYIO
JBOMCTBEHHOCTH? Kakne peakiuu XapakTepHbl JUIsl OKCUJOB KaK10M U3 3TUX rpynn?

[TpuBeauTe MpUMEPHI OKCHIOB, KOTOPBIE MPU B3aUMOJICHCTBUH C BO/IOI 00pa3yloT /1Be

kucyioTel. Kak B3aumopeictByroT ¢ pactBopom Ca(OH);, okcuant N2Os, NoOs 1 NO,?

B yem nposiBisieTcs KUCIOTHAS MPUPOAA TEX OKCUIOB, KOTOPBIE € BOJIOI HETIOCPEICT-

BEHHO HE B3aMMOJICUCTBYIOT?



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

HazoBurte 0CHOBHBIE OKCH/IBI, HEMTOCPEACTBEHHO B3aMMOAEHCTBYIOIIME ¢ BOJIOM. Ha-
NUIIUTE YPAaBHEHHUS COOTBETCTBYIOIIUX PEAKIIUH.

Kakue 1o xapakrepy OKcHIbI 00pa3ylOT HEMETAJUIBI U METAJUIbI B Pa3HBIX CTETICHSAX
okucnenus? [lokaxure 3To Ha npumepe okcuaoB xpoma CrO, Cr03, CrOs.

Y Kakoro u3 AByX OKCH/IOB OCHOBHBIE CBOWCTBA BhIpakeHbI cuiibHee: FeO mim Fe Og;
SnO umm SNOy; ZnO unu CdO; SnO umm PO; BbO nmu CaO; As,O3 i Bi,O3?

B kakux ciaydasx JBa OKCHJla MOTYT B3aMOJICHICTBOBATh JPYT C APYTOM U Kakue co-
€AMHEHHUS [IPU 3TOM 00pazyroTcs?

Kakue okcupl 1 Ha KAKOM OCHOBAaHUH MOTYT OBITh OTHECEHBI TAKKE U K KJIacCy coyeit?
[TpuBeauTE COOTBETCTBYIOLINE TPUMEPHI.

dopmyliaMu KaKuX CoJIe MOKET ObITh (hOpMaNIbHO BBIPA)KEH COCTAaB TAKUX MUHEPAJIOB,
KaK [IMUHENH, TayCMaHHUT, MarHeTuT? K KakoMmy Ki1accy clieZlyeT OTHECTH 3TH
coeMHeHus?

Kak monyunts okcuasl CuO, COy, SO,, P20s, Fep0O3, MgO 13 mpocThIX U CIIOKHBIX
BEILECTB?

[TomyuuTe MO ABa OKCHUJIA U3 PA3IIUYHBIX HCXOIHBIX BEIIECTB: a) KUCIOT, 0) OCHOBaHUH,
B) COJIEH.

Kakoii okcua MOKHO TIOTYYUTh U3 KaxI0H KUCIOTHI cienyrorero psaa: HCIO,,
H2M004, HzCF207?

Kak momy4ynth OKCH]I IIMHKA U3: a) MeTaiuia, 0) muHepasnoB ranmest ZNCO3 1 IMHKOBOMA
obManku ZNnS?

Yepes kakoi IPOMEKYTOUHBIN MPOJIYKT, JIETKO pa3iaraloluiics pyu HarpeBaHu,
MOYKHO TOJYYMTh OKCHJ MeTaiIa u3 ero conu? Ilokaxkute 3T0 Ha mpUMepax:
FeCl3—Fe;03; A1(CH3CO0)3—A1,03; CuSO4—CuO; MnBr,—MnO. Kak MoxHO 117151
OJIHOTO U TOTO K€ 3JIEMEHTA U3 OJHOT0 OKCH/1A IOJTY4YUTh APYTOH.

Kakwue conu Ha3pIBatoT rusipokcoconssMu? Kak ux MOKHO MONY4UTh, €CIIA UCXOTHBIM
BEILIECTBOM SIBJISICTCS THPOKCH] WK coJib, Harpumep MN(OH), u Fey(SO4)3?
Hanummre rpaduueckue popmyisl: ruapokcodpomuaa mapranma (11);
TUIPOKCOKapOOHATa MarHus; THAPOKCOHUTPATA ATIOMUHUS; TpUruapokcodocdara
KaJbIIHS.

B 1yem ruzpokcocosin nposIBIISIIOT CXO/ICTBO: ¢ OCHOBAHUAMH, ¢ cosiMu? Tlokaxure 310
YPaBHEHUSIMU COOTBETCTBYIOLMX PEaKLIUH.

[TpuBeauTe IPUMEPHI FIIEMEHTOB, KOTOPhIE BMECTO THAPOKCOCOJIEH 00pa3yloT OKCOCOIH.
3a cuer yero 31o npoucxoaut? Hanmummure rpadpudeckue GopMysbl: XIopuaa
okcocypbeMbI(I1]); cynbdaTa okcoTuTaHa; XJI0pUIa TMOKCOYPAHA.

[TpuBeauTe IpUMEP KUCIOT, OCHOBAHHUU M COJICH, U3 KOTOPBIX HENB3SI MOJYIUTh THAPO- U
TUAPOKCOCOIIH.

Kak MOKHO OCYIIIECTBHUTH CIEIYIONINE IEPEXOIBI B IPSIMOM M 0OpAaTHOM HalpaBJICHUH:
KHCJIOTa —THJIPOCOIb —CPETHSIS COJIb —TUIPOKCOCOIb — THAPOKCHIA OKCHL?
Hanumure ypaBHeHHS peakluid, KOTOpPBIE TIOCIE0BATEIBHO MPOTEKAIOT MPH MOCTE-
nenHoM jgobasiennn: @) NaOH k pactBopy ruzapocynbdara uHKa; 0) KACIOTHI K
pacTBOpy aTIOMUHATA KAJIHS.

Kakumu nBymst crioco6amMu MOYKHO TIOJTYYUTh: a) CyIb(PUa MEIH U3 METALUTHYECKON
Meau; 0) XJIOpUA aTIOMUHUS U3 METAUTMYECKOTO aIIFOMUHHUS?
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Hanwumire ypaBHEHHs peakinii, TP MOMOIIN KOTOPBIX TEPEUNCIICHHBIE HIKE COJH
MoryT ObITh niepeBesieHbl B cpeaaue: (CUOH),SO4, Ca(HCO3),, [AI(OH);]2SO4,
CI’z(OH)4SO4.

Tema: «Ctpoenue aroma. [lepuoauveckuii 3aK0OH ¥ EPHOANYECKAS CHCTEMA
XUMHYECKHX
ayeMenToB .. MeHaeneeBay
UTo Ha3bIBAIOT MPUHIIUIIOM HEOINPEAEICHHOCTH U COOTHOIIEHUEM HEONpeaeIeHHOCTH?

[TpuMeHHMO JI IOHATHE TPACKTOPHUM JBHKEHHS K MUKpodacThaMm? YeM 310 onpene-
JSETCS U KAKOE MTOHATHE €ro 3aMEHSAET?

3 . Heonpeie1€HHOCTD MOJI0KEHUS 3JIEKTPOHA PABHA:

a) 101y 0) 1 cm. Kakoii Oyzer mpu 5TOM HEONPEIEICHHOCTh B UMITYJIbCE U
CKOpOCTH?

HeonpeneneHHOCTh B CKOPOCTH JIEKTPOHA paBHA 10® cm/c. Haiigure COOTBETCTBYIOIYIO
HEOIpeIeJIEHHOCTh B MOJIOKEHUU 3JIEKTPOHA.

[TorpenrHocTs B ONpeeieHNnH MOJI0KEHHS dJIeKTpoHa paBHa: a) 0,5 cm; 0) 0,05 awm.
Kakoii Oyner nmpu 3TOM MOTrpemHocTs B OnpeeneHu ckopoctu? Jlist BToporo ciydas
cpaBHUTE AV, BBIPQXKEHHYIO B KM/C, CO CKOPOCTBIO JABHXKEHHSI SJIEKTPOHA I10 NEePBOH
opbute bopa.

CkopocTh JIBMKEHHSI 3JICKTPOHA 10 TIepBOi 60poBckoii opoute paBHa 2187 km/c. Ecnu
MOTPEIIHOCTD B OTIPEIEIIEHUN CKOPOCTH paBHA | KM/C, TO KaKoii OyZeT pu 3TOM
MOTPEIIHOCTh B ONPEeIEHNN KoopAUHAThI? CpaBHUTE €€ CO 3HAUEHHUEM pajnyca
OpOUTBHL.

CBer nMeeT IBOMCTBEHHYIO MPUPOY, TOITOMY SHEPIHsi OTOHA MOXKET OBITH BhIpaXKeHa
IByMsi ypaBHeHHssMU: E=hv u E=mc?. Haiizmre 0TCI0a B3aMMOCBSI3b MEXIY JIUHON
BOJIHBI, CKOPOCTBIO CBeTa M Maccoit ¢poroHa. [TonyunTe ypaBHenue ne bpoiins, 3ameHuB
¢doroH 100011 Mukpouactuneil. [Touemy KopnycKyasspHO-BOIHOBOM Jyannu3M CBOMCTBEH
TOJIBKO MUKpOYacTHIIaM?

Kakoe skcnieprMeHTanbHOE OITBEPKICHUE HAllIa TUI0TEe3a /e Bpoiiist 0 BOJTHOBBIX
CBOICTBaX MUKpPOYACTHUIL?

Yemy paBHa AeOpoiiieBcKast JUIMHA BOJIHBI 3JIEKTPOHA, IBHKYILIETOCS CO CKOPOCTHIO: a)
6-10° m/c; 6) 2187 km/c?

Yemy paBHa Macca GpoToHa kpacHOro cBera (X=648 um)? CpaBHUTE ee ¢ Maccoi
snexktpona (9,11- 108 r).

Yemy paBeH uMmynbc GoToHa 1ist cBeTa ¢ A=485 HM?

Oueprus GoToHa paBHa 5 107 JIx. Haiinure 1uiMHy BOJTHBI 3TOTO U3ilydeHus. Uemy
paBHBI JUTMHA BOJHBI, Macca U UMITYJIbC JJIs OTOHA C SHepruei 6,7 sB?

Ecnu aTtom renus umeet snepruto 0,04 5B (3HEprus TemnaoBoro JBUKEHUS IPH KOM-
HATHOW TemIepaType), TO Kakoil Oy/1eT COOTBETCTBEHHO JeOpoiiyieBCcKas JUIMHA BOJIHbI?
Uto Ha3bIBalOT 3HEpruei nonn3annun? Kakasi BeITM4nHa UMEET C HEW OJUHAKOBOE UM -
cioBoe 3HaueHue? B Kakux eMHUIIaX OHU U3MEPSAIOTCA?

YeMy paBHO YHCIIO BCEX BO3MOYKHBIX MOHU3ALMOHHBIX IOTEHIIMAIOB /711 IaHHOT'O aToMa
U YTO SIBJISIETCS IPUYMHOM YBETMUEHUS UX 3HaueHHi B pany: 11<Ix<ls...?

Kak 3aBucuT BelMuMHA MOHU3ALMOHHOIO IOTEHIIMAJIa OT 3HAUEHUS AJIs DJIEKTPOHA
IJIABHOTO KBAHTOBOT'O YMCJIA M YEM 3Ta 3aBHCUMOCTh 00yCJIOBIeHA?
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Kak MOXHO 10 3KCTIEpUMEHTAIbHO HalJIEHHBIM HOHU3AIIMOHHBIM ITOTEHIIMAIaM YC-
TaHOBUTH HAJTMYHE B ATOME JICKTPOHHBIX CIIOCB U YHCIIO 3JICKTPOHOB, KOTOPHIC OHU
conepxar? Ilokakute 3T0, MOJIB3YSICh 3HAYCHUSAMH ITUX BETHUUH U1 Oeprntust: 11=9,3;
1,=18,2; 15=153,7 u 1,==217 3B.

Kak oJDKHBI OTIIMYATHCS APYT OT Ipyra HOHU3AIMOHHBIE TIOTEHI[UAIBI AaTOMOB: a)
HaTpHS U XJIOpa, 0) KaJaus ¥ KPUNITOHA, B) OepriLIus U Oapusi?

Uto Ha3bIBAIOT CPOJICTBOM aToOMa K 3JIEKTPOHY? JIJIs KaKuX 3JIEMEHTOB 3Ta BeIMYMHA
uMeeT HauOoJIblIee MOJIOKUTEIbHOE 3HAUCHUE U JUISl KAKUX OTpULIaTeIbHOE 3HaYeHHe?
Kakmue skcriepuMeHTallbHbIE JaHHBIE YKA3bIBAIOT HA HEBO3MOKHOCTh CYIIECTBOBAHMUS
MHOTO03apPSITHBIX TPOCTHIX HOHOB?

Kaxkoii BBIBOJ MOKHO CJZI€NIaTh O CBOMCTBAX AJIEMEHTA MO 3HAYEHHUIO ISl HEr0 HOHU -
3alIMOHHOTO MMOTEHIMAJIA U CPOJICTBA K DIICKTPOHY?

Uto Ha3bIBAIOT a0COMOTHON U OTHOCUTEIBLHOM 3JIEKTpOoOoTpUliaTeabHOCThI0? Kak 1o
3HAYEHUIO 3TON BEJIMYUHBI MOKHO, CYIUTh O HAMIPABJICHUU CMEIICHUS AIEKTPOHHON
IUIOTHOCTHU MIPpU 00pa30BaHUU CBsI3EH?

UTo Ha3bIBAIOT CTENIEHBIO OKUCIICHUS JIEMEHTA U UeMy paBHa HX o0mias cyMMa B
MOJIEKYJe U HoHe?

[Tpu BRICOKUX MJIM HU3KUX 3HAYCHUSAX CTEIICHb OKHMCIICHUS DJIEMEHTA MOXKET ObITh paBHA
3apsiLy ero CBOOOTHOTO IPOCTOTO HOHA?

Tema: «XumMuuyeckas CBA3b»
Memoo eéanenmmnvix cxem.

1.

MoskeT i JJIMHa CBSI3U OBITH PAaBHOW CyMMe PaJInyCOB BYX aTOMOB, KOTOpbIE €€ 00-
pasyrot? Ilokaxute u 00bsicHUTE HA TpuUMepe MoJieKynbl Hy, 3Has, uto r/H/=0,0531M, a
d/H- H/=0,074uMm.

Brraucnute suepruto ¢ -csizu C-C, ecnu crangapTHas Temiota oopazoBanust C-H u3
razo00pa3HbIX yriepoja 1 Bojopoja paBHa -2815 kJ[>x/mMomsb, a sneprus o-csizu C-H
paBHa - 411,3 x/[x/morb.

Oueprus nqucconuanuu HJ paBua 298,4 x/x/Monb. MoxHo 11 pa3noxuth HI Ha site-
MEHTBI IPU 00JTy4EHUH YIbTPa()UOIETOBBIM CBETOM A = 2:100 m? Kakyto sHepruro
HAJI0 3aTPATHTH, YTOOHI Pasnoxuth 5107 r HI?

[Touemy MakcuManbHas KOBAJIEHTHOCTH (hocopa MOKET OBbITh paBHOU IATH, a Y a30Ta
TaKO€ COCTOSIHUE OTCYTCTBYET?

B pamkax treopun BC 00BsCHUTD, TOUEMY Y OOJNBIINHCTBA P-IJIEMEHTOB C IIEPEMEHHON
BAJICHTHOCTBIO €€ 3HAUCHHS pa3InyaroTcs Ha 27

Jlisl KakuX 3JI€MEHTOB, HIMEIOIINX 3JIEKTPOHHbIE KOH(UTYpAIlMH BHEIIHETO CJIOSI aTOMa
3s?p?, 4s* p*, 55°p°, 6s' p° XapaKTepHbI IEPEMEHHAs YETHAS U IEPEMEHHAs HEYETHAs
BaJICHTHOCTB?

Ha ocHoBaHuu pa3HOCTH 3JIEKTPOOTPULIATEILHOCTH aTOMOB 3JIEMEHTOB YKAXUTE, KaK
W3MEHSETCS CTENEHb HOHHOCTH cBsA3u B coeauHennsx HF, HCI, HBr, HJ?
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PaccuuTaiite a3 (hexTHBHBIE 3apsIbI ATOMOB BOAOPO/IA U XJI0pa, 00pa3yroNuX KOBa-
-30

JICHTHYIO TOJIAPHYIO CBSI3b, €CIH Wy MoJieKyibl HC1 pasen 3,4-10™" KM, a qiuHa

cBsa3u H- C1 paBHa 1,2710%% m.

Kak  MOXHO OOBSICHUTB, 4YTO aMMHUAK M TPUPTOPHUJI a30Ta, UMEIOLIHE OMHAKOBYIO ITH -
paMuIabHYI0 (POPMY U COACPIKAIIIE aTOMBI SJIEMEHTOB C IIPUMEPHO OJIMHAKOBBIM
pa3IMuUeM B 3JICKTPOOTPULIATEIIEHOCTH, CYIIECTBEHHO Pa3InYatOTCsl [0 BEIUIHHE
munonsHeX MoMentoB: 1 (NH3) = 0,49 « 10 Kirm, u(NF3)=0,07-10"%° Ko m?

Kak cornacoBaTs Manyto noJisipHOCTh CBsi3H B MoJiekyse CO (i = 3,33 103 Kinm) co
3HaunTeNbHbIM paziauureM B 30 C u O D0(C)=2,5; 30(0) = 3.,5.

Juuna cBsi3u H-F pasaa 0,092 1w, a mossipHOCcTh coctasisiet 45%. Haiiaure w/H-F/.
VY CTaHOBUTD MPOCTPAHCTBEHHYIO CTPYKTYPY CIACIYIOLIMX MOJICKYIT:

COS, COCl,, CF4, SiFg;
NHs, NO,, PH?, PO,*;
st, SC|2, SF4, SOZFZ;
Cl,0, ClO;™ ClO, -, JOg™.

[Tokaxkute BIUSHUE HEMIOAENEHHBIX dNeKTpoHHbIX nap /HII/ nHa popmy monekyn BrFs,
SF4, JCly ", JFs. IlpeackaxuTe /3kBaTOpUaibHOE WM akcuanbHoe/ pactoioxenne HIL.

Memoo monexynaphnuix opoumaneit.
Kak Ha ocHoBe Teopuu MO onpenenstoT KpaTHOCTh CBSI3U MEXKIY ABYMsI aTOMaMu?

IIpuBenuTe npUMEPSL.
Kax Teopust MO 00bsicHsIET HEBO3MOXKHOCTH 00pa3zoBaHust MoJiekyn Hey, Bey, Ne,.

Kak teopust MO o0bsicHsieT: a)quamaraetusm Mosiekyn Na, Fp; 6) mapamarnerusm By u
0O,.

CocraBuTh sHepretTuyeckyio auarpammy MO gacturr NO*, NO u NO™ 1 cpaBHHTH HX
KpaTHOCTh U Eg;?

CocraButs 3Hepreruueckyto nuarpammy MO u AO monekyinsr LiH Kakue opouranu B
HEH SBJISIFOTCS CBSI3BIBAIOLINMHU, a KAKHE HECBSI3bIBAIOIIMMH 7

VY kakoii monekynbl Ny umu CO Gosbliiie Heprus TUCCOUaun?

OO0®bsicHUTE, TOYEMY OTPBIB OJHOTO AIEKTPOHa OT MOsIeKybl CO NMpUBOAUT K OCad-
JICHUIO CBSI3U , a 0T MoJekyinbl NO™ k e€ ynpouHeHuto ?

Honnasn cease.
Temmneparypa miasienuss CaC1,=780°C, CdCl,=560°Q paguyc Ca pasen 0,104 um,

Cd—0,09 HM. OOBSACHHUTH pa3Inune TEMIIEPATYP IUIABICHUSI.

[Tpu nepexone ot CSF k CsJ Temmneparypa miaaBieHUs] KPUCTAIUIOB YMEHBILIACTCS.
OOBscHUTD HAOIIOAAEMBIN X0 U3MEHEHUS TeMIIEPATYPhI TUIABICHHUS.

OOBSICHUTH HEYCTONUMBOCTH TuaApokcuoB meau (1) u cepedpa (I).
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29.

30.
31.

32.

OOBSCHUTD C TTO3UIIUNA MPEACTABICHUH O MOJSPHU3AIMA HOHOB MEHBIIYIO YCTOWYHUBOCTh
AuUCl; B cpaBuenuu ¢ AuCl.

K>COj3 mumaButcs ipu 890°C 6e3 paznoxenus, AQ,CO3 pazmaraercs yxe rpu 220°C.
OOBSICHUTH yKa3aHHOE pa3INyue.

BaCl, B BogHBIX pacTBOpax auccoruupyer noiaHocteio, a HYCl, mourn He aucco-
nuupyet. OOBSCHUTE ATO pa3Inuue B CBOMCTBAX COJICH.

YTo Ha3bIBAOT JTOTOJHUTEIBHBIM MOJIIPU3AMOHHBIM 3P pekToM? OOBICHUTD, KaK €ro
2+ .

Hajuure B coequHenusx HY™ nemaer okcun HQO menee ycroiumBbiM, ueM okcua ZnO,

HECMOTPS Ha OOJIBIINI paJMyCc HOHA PTYTH.

Kakoe coenunenue repmuuecku 6onee ycroitunso: a) PbCO3; u CaCOs, 6) HQCls u
PbCly, B) FeCls u NiCls, r) Zn(OH), u Ca(OH),, 1) MgCO3 u SrCOs.

Meostcmonekynapuoe e3aumooeiicmeue.
Uem 00BsICHSCTCS Pa3HOCTh TeMIepaTyp KureHus azora (-195,8°C), kuciopona (-

183°C) u dpropa (-187,9°C)? IloueMmy HAMHOTO OTIMYAETCA OT HUX TEMIIEpaTypa
kuneHus xyuopa (-34°C)?

YeM 0OBSICHUTH pa3HYIO SHEPTHIO BOJAOPOIHBIX CBSI3EH.

Kak 1 noueMy u3mMeHsEMCs arperaTHOE COCTOSIHUE MPOCTHIX BEIECTB IPU KOMHATHOU
Temneparype B psany grop-iion. Kakoe arperatHoe cocTosiHME JOKEH UMETh acTar?

YeM 00BACHUTH, UTO TEMIIEPATYpa TUIABIEHHUS BOIbI 3HAYUTEIHHO BBIIIE TEMIIEPATYPhI
riaBnieHus propoBonopoaa (-83°C), XOTs AUMONBHBII MOMEHT MOJIEKYIIBI BOJIBI

-2 -2
(0,61-10 S Ki-m) mensbiie, uem monexynst HF (0,636-10 ’ Ki-m).

Tema: «3HepreTmca U HANIPABJCHHOCTbh XUMHUYECKHUX IMTPOLECCOB)»

1.

Ha kakyto BenuuuHy OTIUYaEeTCs] HK3MEHEHHE SHTAIBIIUN OT U3MEHEHUSI BHYTPEHHEH
sHepruu cucteMbl? B kakux coydasx AH=AU u Qv=Qp?

3aBUCHUT JIM U3MEHEHHE SHTAJIBIIMU CUCTEMBI OT TEMIIEPaTyphl?

Kakwue cucreMbl Ha3pIBalOT KOHACHCUPOBAHHBIMU? [louemMy At HUX OOBIYHO OMYCKAIOT
orpaHu4MBarole yciaosus V=Const u p=const?

Kakoli 3aK0H sIBIISIeTCSI OCHOBHBIM 3aKOHOM TepMoxuMuu? Jlaiite ero GopmMyaupoBKy.
[lepeuncnure crneacTBus, BHITEKAIONIME U3 3aKoHa ['ecca. [ Kakux onpeneneHuii OHu
UCIOJIb3YIOTCSl B TEPMOXUMHUYECKUX pacyeTax?

Cornacuao npuniumny beptio (1867) xumudeckue peakiiuu caMOoIpon3BOIBHO MPOTe-
KarOT B CTOPOHY BBIJICJICHUS TEIJIOTHI, T.€. B CTOPOHY YMEHBIIICHHS SHTAJIBITNH. SIBseTCs
JIM 3TO MPABUJIO OOILIUM UM OTPAHUYEHHBIM?

Kakoii hyHKITMEH COCTOSIHHS XapaKTepU3yeTCsl TEHASHITHUS CUCTEMBI K IOCTH)KEHHUIO TaK
Ha3bIBAEMOT'0 BEPOSTHOI'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCUMaJIbHAasI
0ecropsA0YHOCTD pacIpeesieH s YacTUIL?

B n3051MpoBaHHOM CHCTEME BCE CAMONPOU3BOJIBHBIE ITPOLIECCH] IPOTEKAIOT B CTOPOHY
yBenuueHus oecropsanka. Kak usmeHsieTcst mpu 3ToM 3HTpOIUs?

Kaxk n3mensieTcst SJHTPOIUS CUCTEMBI 32 CUET MPSIMOM M OOpAaTHON PeaKkIiuid MPU CUHTE3E
aMMHuaKa?
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11.
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16.
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19.

20.

21.

22.

23.

24.

Kak n3MeHsercs SHTPOIUS CUCTEMBI C MOBBIIIEHUEM TEMIIEPATYPhI, B PEAKIUAX CUHTE3a
Y Pa3JioKEHUs BEUIECTB?

Kak Bimsier Ha SHTPOIHIO CUCTEMBI 00pa30BaHUE ra3000pa3HBIX MPOAYKTOB?

Kak n3MeHsieTcs SHTPOIUS CUCTEMBI IPH UCTIAPEHUH, KOHACHCAIINH, YBEITUYCHUN
naBieHus, (Pa30BBIX Mepexoaax?

[Touemy npu MaBIE€HUM BELlECTBA TEMIIEPATypa OCTAETCS IIOCTOSHHON HECMOTPSI Ha TO,
YTO B 3TO BpeMs TEIIOTa K CUCTEME I1OIBOAUTCS?

KakuMu oJTHOBpeMEHHO AEHCTBYIOIMMHU (haKTOpaMH ONpEAeseTCs HalpaBIeHHOCTh
XMMHYECKOTro mporuecca?

Kakyro TeHACHIIUIO CHCTEMBI BBIPAXKACT: ) SHTAIBIUIHBIN (akTop, 6) SHTPOIMHITHBIH
daxTop? Kakast pyHKIHS COCTOSIHUS CUCTEMBI JJa€T KOJIMYECTBEHHYIO XapaKTEPUCTUKY
OJTHOBPEMEHHOTO BIUSHHS TOTO U Ipyroro ¢gaxkropa? Kakum ypaBHEHUEM 3TO
BbIpaXkaeTcst?

Yro HasbBaroT sHeprueii 'n66ca? Kakum o0pa3zoM uaMeHeHHe 3T0M BearnuuHbl (AG)
yKa3bIBaeT Ha TEPMOJIMHAMHUYECKYIO BO3MOKHOCTh MJIM HEBO3MOKHOCTh
CaMOIPOM3BOJILHOTO IpoTekanus npouecca? Kakoe 3nauenne AG onpenenser
PABHOBECHOE COCTOSTHUE CUCTEMBI?

[Tpu xakom cootHomennn AH u TAS: a) cucrema HaxoauTCs B paBHOBECHH, 0) Xu-
MUYECKHM IPOLECC HAIIPABIIEH B CTOPOHY AK30TEPMUYECKON HUJIU YHIAOTEPMUYECKON
peakiuu?

YeM 00BSICHAETCS BO3MOXKHOCTD YHIOTEPMHUYECKHIX PEaKIUil 1 TOYeMy OHa BO3PAaCTaEeT C
YBEJIMYEHUEM TEMIIepaTypbl?

OHTaIBMUIHBIM UM SHTPONUHHBIM (hAaKTOPOM OIPEEIIeTCs] HalPaBIeHUE XUMUYECKUX
peakuuii Ipu OYeHb HU3KUX TemIeparypax?

[Touemy npu HU3KUX TeMIlepaTypax U B KOHJICHCUPOBAHHBIX CUCTEMAaX BO3MOKHOCTh
NPOTEKaHUS PeakLuil onpeenseTcs B OCHOBHOM Tosibko 3HakoM AH? Cornacyetcs iau
3TO ¢ npuHuunom beprio?

Bo03M0OXHO 111 caMOTTPOU3BOJIEHOE TPOTEKAHNE TIPSIMON PEAKIINH, €CITA TIPU TTOJI0XKH-
TeJIbHOM 3HadeHuu AS: a) AH>0, 6) |AH|>|TAS|?

CrannaptHas terora oopazoanusi NH; u PH; paBua coorBerctBenno —46,2 u +5,0
k/Dx/monb. Kakoii cinenyeT cienaTh BHIBOJ M3 3TUX JAHHBIX 00 OTHOCUTEIBHOHN yCTONUN-
BocTtH Mosiekyn NH; u PH3?

[Tpu cxxuranuu rpadura odpazoBaics okeup yriaepoaa (IV) maccoit 8,86 r. Beruucaure
Teroty obpazoBanus CO; u3 anemenToB. TemnoBoit s ekt peakuuu AH=-79,2 kJ[x.
CrannaprtHas Teruiota oopaszosanus MgO (k) u CO; () cooTBeTcTBeHHO paHa — 601,8
u —393,5 xJIx/monb. Teruora pasnoxenus MgCO3; na MgO u CO, AH=+100,7
k/[x/Mome. Vicionb3yst 9TH TaHHbBIE, HalauTe TeruioTy oopasoBanus MgCO; u3
3JIEMEHTOB.

Tema: «CkopocTh XMMHYECKHX peaknnii. XHMHYeCKoe paBHOBeCHE»

1.

2.

Peaknus unet o ypaBaenuto 4NH; +50,=4NO+6H,0. Kak usmeHurcs ckopocTs pe-
aKIIMM, €CJIM YBEJIIMUUTD JJaBJieHUE B 2 paza?

Peaknuus mexxny BemectBamu A u B Beipakaetcst ypaBHennem 2A+B=2C. HauanbHas
KOHIEHTpaInus BemiecTBa A pasHa 0,3 monb/m, a BemiectBa B — 0,5 monb/n. Koncranra
CKOpOCTH peakuuu pasHa 0,8 n?/mons’mun™. PaccunTaiite Ha4aJIbHYIO CKOPOCTH IIPSIMOM
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PEaKIMK ¥ CKOPOCTh IO UCTEUSHUH HEKOTOPOTO BPEMEHH, KOT/1a KOHIICHTPAIUS
BelecTBa A ymenbinaercs Ha 0,1 MoJib.

Paznoxenne N2,O Ha MOBEpXHOCTH 30JI0Ta IPU BBICOKUX TEMIIEpaTypax MpoTeKaeT 1o
ypaBaeHuto: 2N,0=2N,+0, KoHcTaHTa CKOPOCTH TaHHOH peakiuy paBHA 510"
n/monemuH nipu 1173 K. Hawansnas konnertpaus N,oO 3,2 monw/n. Onpenenure
CKOPOCTh PEaKIIMH MIPH 33IaHHOM TeMIlepaType B Ha4allbHBI MOMEHT M B TOT MOMEHT,
korna paznoxures 25 % NO.

Peakuus unet no ypasuenuto 2NO+0,=2NO,. HauanbHble KOHIICHTpALUU pearu-
pyronux Bemect 0bu1H (M0Jb/11): C(NO)=0,8; C(O2) =0,6. Kak u3MEHUTCS CKOPOCTh
PEaKIu, €CIIU KOHIEHTPAINIO KHCIOPOAa yBETHUUTh 10 0,9 MOIB/J, @ KOHIIEHTPAITUIO
okcuaa azora 1o 1,2 Moabs/n?

JlokaxxuTe, 9TO peakiys B3auMOACHCTBUS MyPaBbUHOTO ajbJCTH/Ia U IEPOKCHIA BO-
Jopojia ¢ 00pa3oBaHUEM MYPaBbUHON KUCIOTHI U BOJBI SBIISIETCS PEAKIIUEH BTOPOTO
NOpsIZIKa, €CIIM Yepe3 2 4 Ioclie Havyana peakius 3asepumiachk Ha 50 %, a uepes 2 1 40
MUH KOHIICHTpAIUsi MypaBbUHOM KUCIOTHI cTana 0,285 monb/11. Mcxoanbie
koHnenrpanuu HCOH u H,O; onunakoBsl 1 paBHbl 0,50 MOJIB/JI.

PaccunraiiTe KOHCTAaHTY CKOPOCTHU PEAKIMH MEPBOTO MOPSIKA, YIUTHIBAs, UTO 32 25 MHUH
peaxiusi IpoxoauT Ha 25 %, T. €. mpopearupoBalia YeTBepPTasi YaCTh BEIIECTB.

5 -1
KoHCTaHTa CKOPOCTH PEaKIIHH TIepBOro mopsijka pasra 2,5-10™ ¢, Kakoe konudecTBo
OCTaHeTCs HempopearnpoBaBmnM uepe3 10 1 nocne Havana peakuuu? HauanbHast
KOHIIEHTpaLus paBHa 1 MoJb/JI.

CKoJIbKO BpeMeHHU HEOOXO0AMMO JUIsl MPOX0oxkAeHHsI Ha 60 % peakuun BTOPOro Mopsijika,
€CJI IIpU TOM ke TemmnepaType 3a 20 MuH peakuus nporekaeT Ha 30%? HavanbHble
KOHIIEHTPALUU UCXOHBIX BEIIECTB OAMHAKOBBI U PaBHBI 2 MOJIb/JI.

KoncTanTa ckopoctu HeKOoTOpo# peakunu npu 273 u 298 K paBHa COOTBETCTBEHHO
1,17 u 6,56 n/monb-MuH. Halimute TemnepatypHbiid KO3 GUIIUEHT CKOPOCTH PEaKITHH.

Bo ckoibpKko pa3 yBenHUHUTCSI CKOPOCTh pacTBOpeHus xemne3a B 5 %-noit HC1 nipu mo-
BBIIIICHUH TeMIIEPaTyphl Ha 32°, eclii TeMIiepaTypHbId KOd(DPHUITUEHT CKOPOCTH
pacTBOpeHMs paBeH 2,87

ITpu 393 K peakius 3akanurBaercs 3a 18 muH. Uepe3 CKOJIbKO BPEMEHU 3Ta peaKius

3akoHumuTCs npu 453 K, ecnu remneparypHbiil K03 QUIIMEHT CKOPOCTH peakliu PaBeH
3?

Omnpenenure TeMnepaTypHbIil KO3)PUINEHT CKOPOCTH PEaKuu, €CIU MPU TOHUKEHUN
TeMnepaTypsbl, Ha 45° peakius 3aMeInuiach B 25 pas.

KoHcTaHThI CKOpOCTH peakiuu neporo nopsiaka npu 288 u 325 K cOOTBETCTBEHHO
pPaBHBI 2:10% 1 0,38 ¢*. KakoBbl TeMITepaTypHbIH KOA(DPHUITUEHT CKOPOCTH ATOW peaKIuu
Y KOHCTaHTa CKOPOCTH 3TOM peakiuu npu temneparype 303 K?
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[Ipu HEeKOTOpPOU TemMnepaType KOHCTaHTa PABHOBECHS TEPMUUYECKOMN AUCCOIUALINHI
N204=2NO,; K=0,26. PaBnoBecnas koutentpanus NO; paBna 0,28 Mo/, Beraucnure
pPaBHOBECHYIO U TIepBoHaYaNbHY0 KoHIeHTparuu N2O,4. Kakas maccoBast nosst B %
ATOr0 BEHIECTBA MPOIUCCOIMUPOBAIAa K MOMEHTY YCTAHOBJICHHS] paBHOBECHS?

[Tpu cuntese pocrena umeer mecto papHoBecue peakiuu Cl,+CO=COClI,. Onpenenute
UCXOJIHBIC KOHIICHTPAIUH XJIOPA M OKCHJIA YIJIEpOo/ia, €CIM PABHOBECHBIC KOHIICHTPAIMH
pasubI (Mogis/i): C(Clp) = 2,5; C(CO)=1,8; C(COCI)=3,2.

Xumndeckoe paBHoBecue peakiu COCl,=CO+Cl, ycTaHOBHIOCH TP KOHLIEHTPALIUSX
pearupyromnux Beriect (Moisb/1): C(COCI,)=10; C(CO)=2; C(Cl,)=4. B paBHOBeCHYIO
cucTeMy J00aBHIIN XJIOp B KosmdecTBe 4 Moib/1. Onpenennure HOBbIe PABHOBECHBIC
KOHICHTPALIUK PEarupyroInX BELIECTB I0CIIEC CMEIICHUSI PABHOBECHSI.

PaBHOBecHEIC KOHICHTpAUX BCIICCTB, YUACTBYIOIIHUX B pCaKIINU

CH3COOH+C;HsOH=CH3COOC;Hs5+H,0 paBubI (Mob/i): C(xkucnorer) = 0,02;
C(cmmupra) = 0,32; C(a3¢upa) = 0,08; C(Boas)=0,08. Kakumu cTamm paBHOBECHBIC
KOHICHTPAUHU IMOCJIC CMCUICHUA paBHOBECHUA BCICACTBUC YBCINYCHNA KOHICHTPALUN
C,HsOH B 4 paza?

Tema: «PacrBopbl. Teopus 3/1€KTPOIUTHYECKON IUCCOLMALIUN»

1.

10.

11.

Kakwue BelecTBa Ha3pIBaOT 2JIEKTPOIUTAMHU? YeM OTINYArOTCS UX BOIHBIE PACTBOPBI OT
pacTBOPOB HEAIEKTPOIUTOB?

Uro Ha3bIBAIOT U30TOHUYECKUM KO3 duirmenTom i? KakoB ero Gpu3ndeckuii CMbICT 1
METOJIbI SKCIIEPUMEHTAIILHOTO onpeneneHus? OT Kakux (pakTOpOB 3aBUCST 3HAUCHHS 17
Kakumu ycioBusMu onpeaensercss BO3MOKHOCTb 3JIEKTPOIUTUYECKOMN TucConalun
BenlecTBa? Kakas BenrunHa XapakTepu3yeT HOHU3UPYIOIIYIO0 CIOCOOHOCTh
pactBoputena? I[lokaxure MeXaHU3M pacnaaa YacTHIl paCTBOPEHHOIO BELIECTBA Ha
VIOHBI.

byner 11 oguHaKOBOM AIIEKTpUYECKasi IPOBOJUMOCTD BOAHBIX U CIUPTOBBIX PACTBOPOB
OJTHOTO M TOTO K€ BeIeCTBA IPU OJJHON M TOM ke KOHIeHTpauuu? OObsICHUTE.

Kakue Ben4IuHbBI SBISIOTCS KOJIMYECTBEHHON XapaKTEPUCTUKOM MpoIiecca AMEeKTPOIIn-
THYecKor nucconuamnuu? Jlaite ux onpeaenenusd. Kakyro u3 HUX U moYeMy Ha3bIBAIOT
ITOCTOSIHHOW BEJIMYUHOM?

Ha xakue rpynmsl yCJIOBHO AEJAT AJIEKTPOJIUTHI [0 BETMYMHE CTENEHN UX AUCCOIAUU?
ITpuBenuTe npUMepsl MPeICTaBUTENEH ITUX IPYIIIL.

Kak n moyemy BIusieT Ha CTENEHb JUCCOLMAIIUH CI1a00Tr0 AIIEKTPOIUTA BBEICHUE B €TI0
pacTBOp OJJHOMMEHHOT'O HOHA U paz0aBiieHue pacTBopa’

[Touemy KOHCTaHTa HEKTPOIUTUUECKON TUCCOIMALIUY sIBJIEeTCs OoJiee y1o0HOM Xa-
PaKTEPUCTUKOM JIEKTPOJIUTA 110 CPABHEHUIO CO CTEIIEHBIO JUCCOLUALUU?

Kak BimseT Ha paCTBOPUMOCTb BEILIECTBA BBEICHHUE B €r0 HACBIIECHHBINA PACTBOP OA-
HOMMEHHOT'O MOHa?

B kakux ciydasx NpoUCXOAUT PaCTBOPEHHE OCAAKOB C 00pa30BaHUEM KOMIIJIEKCHBIX
COECIUHEHNI?

BeIimazeT a1 ocaok npu ciauBaHUU HackieHHBIX pacTBopoB: SICl, u CaSOy; CaCl, u
SrS04?



12.

B kaxoii mocnenoBaTeNbHOCTH JOJDKHBI BBINIAIaTh OCAAKH, €CIIH K PaCTBOPaM, CO-
nepxarmm nonsr: 1) Ca®*, Ba?*, Sr** u 2) CI', I', Br', ocTenenHo nprbaBisTh: K
nepomy pactBop Na;SOa, a ko Bropomy pactBop AgNO3?

13. Kakas u3 AByX coJeii 0oJblie pacTBOpUMa B BO CKOJIbKO pa3: CaSO, nnm BaSO,, BaCOs
501051 SI’COg, Pb|2 501051 PbC|27

14. Ocranercs v mpo3padnbiM GriibTpar u3-moxa ocaaka PbCl,, ecinu k Hemy n06aBuTh
pacTBOp MOAUAA Kanus?

15. B HaceimenHoM pactBope Pbl, KoHIeHTpaIis HOau] HOHOB paBHA 1,3~10‘3 MOJIB/JI.
HaiinnTe KOHIIEHTpaIIO HOHOB Pb?* B sTOM pacTBope.

16. B naceimenaom pactBope Mgs(PO4), o6bemom 10 11 comepKuTest coib Maccoi 3 T.
Brruncnute ee pacTBOPUMOCTD U HAIUTE MOJISIPHBIE KOHIICHTPALMHU Ka)KI0r0 HOHA B
3TOM pacTBOpE.

17. Yem onpenensieTcs CTETEHb CMEUICHNUS PABHOBECHS JMCCOIMAIIUH BOBI IIPH PAaCcTBO-
PEHHUH B HEW COJU, CIIOCOOHOM K TUAPOIN3Y?

18. Bcerna nmu HEUTPaIbHOCTH PACTBOPA COJIM YKa3bIBa€T HA OTCYTCTBUE THIPOIN3a?
OObscuure.

19. [lna pactBopoB kakux coneil pH umeer Takoe e 3HaueHue, kak ajs Bojabl? [lokaxute
sto Ha mpumepe NaCl u CH;COONHy,.

20. Kakue u3 coseii He MoABEpraroTCsi THAPOIN3Y, U €CIIU TOABEPratoTCs, TO 10 KaKOMY
tuny: K;SOy4, NaySe, BaS, RobNO3, ZnCh, K;SO03, KCIO3;, HCOOK, NaC10O4, KBrO?

21. s xakoit conmu pH pactBopa Oyzner umers 6onbmiee 3HadeHne: NaNO3 i NaNOg,
CH3COOK umu CH3COONH,, KCIO unu KCIO3?

22. JlaiiTe CpaBHUTEIbHYIO XapaKTEPUCTUKY CYIb(HaTOB, CYIb(PUTOB U CYIbPHIOB IIe-
JIOYHBIX METAJUIOB 110 UX CIIOCOOHOCTH K THPOJIU3Y.

23. Kakue aBe paBHOBECHBIE CUCTEMBI B pACTBOPAX KUCIBIX COJIEH OMPEAeNsoT 11 HUX
3HaueHue pH? Uto sBiseTcs mpUuuuHON enouHou cpeabl ams pactBopoB NaHCO; u
kucioi st pactBopoB NaHSO3?

24. JInst KakuX COJIel THAPOIH3 MPOXOANT CTyHeHIMU? YeM omnpeaenseTcs X YUCiIo U KaKk
U3MEHSETCS MHTEHCUBHOCTH THAPOJIH3a OT MEPBOI CTYIEHU K TOCIEIHEN?

25. Tlouemy MayimHOBAst OKpacka (peHodrarenHa B pacTBOPE arieTarta HaTpUsi CTAHOBHTCS
0oJiee MHTEHCUBHOM MPH HarpeBaHUM PACTBOPA U CHOBA OJIEHEET MPH €ro OXJIAXKICHUN?

26. OOBsiICHUTE IPUIUHY U3MEHEHHS CTETIEHU THIPOIN3a COJeH Mpu HarpeBaHUM UX pac-
TBOPOB, OCHOBBIBASICh Ha 3aBUCHMOCTH JIUCCOIMAIIMY BOJABI OT TEMIIEPATYPHI.

27. Uto Ha3bIBAIOT KOHCTAHTOU ruAponn3a Ke. 3aBUCUT i1 3Ta BETUYMHA OT: MPUPOJIBI COIH,
KOHIICHTPAIIMU pacTBOpa, TeMiepatypsl? Uem ompenersiercs: O0blee Wik MEHbIIEe
3HaueHne Ke 11l pa3inyHbIX coyen?

Tema: «OKHCINTEIbHO-BOCCTAHOBUTE/ILHBIE PEAKIMU W IJIEeKTPOXMMHYECKHE

Npouecch»

1. TlokaxuTe yCIOBHOCTh TEPMHHOB IIPUHUMAET» U «OTAAET» ICKTPOHBI IIPH OMpeie-
JeHuH QYHKIUNA OKUCIUTENS U BoccTaHOBUTENs. [louemy Takasi ycJIOBHOCTh BO3MOXKHA?

2. Yro Ha3bIBAIOT CONPSKEHHON OKHCIMTEIbHO-BOCCTAHOBUTEIHHOM MapOi M CKOJIBKO MX

JOJIDKHO Y4aCTBOBATh B OKHCIUTEIbHO-BOCCTAaHOBUTEILHOM peaKI_[I/II/I? quy
COOTBETCTBYCT KaxKaas U3 HUX?



10.

11.

12.

13.

UYTo Ha3bIBAIOT OKUCIUTENbHO-BOCCTAHOBUTEIbHBIMU KOd(hdunmenTamu? Kakue MeTo b1
CYILIECTBYIOT JJis1 uX ornpezaesieHus? [lokaxuTe CylHOCTh KaXI0ro0 U OObSICHUTE, B
KaKUX CIIy4asiX U Mo4eMy OJUH U3 HUX MPEANOUYTHTEIIbHEE IPYroro.

MeHSI0TCSL T OCTAIOTCS] TOCTOSIHHBIMU 3apsiJl U aTOMHBIM COCTaB MOHOB, YYaCTBYIOIIHNX
B OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX peakIusax? Bo3MoxKHO Jiu MpeBpalieHue npocToro
MOHA B OKCOAHMOH WJIM 00paTHBIN nporecc?

Ecan KHCJIOTAa, B3sdTas B I/ISGBITKG, Y4aCTBYCT B PCAKIIMH KaK OKHUCJIIMTCIIb WUJIK BOCCTA-
HOBUTEIb, TO COBMAJIAET JIU ISl Hee KOd(DPHUIIMESHT B MOJIEKYIIIPHOM YPaBHEHUU
peaKuyu C OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIM? Pa30epuTe 3T cilydyau Ha mpuMepax
B3aUMOJICUCTBUS: MEIU C Pa30aBICHHON a30THOU KUCJIOTOM, COJSTHOM KUCIIOTHI C
JTUXPOMATOM KaJHs.

OO0BbsicHUTE IPUYUHY PE3KOT0 PA3JINYUSA OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB
nByx metaiuioB 1 rpymnmsl [IC, Haxondmmxcs B 5-M nepuoje.

Hanmmmnre ypaBHEeHUs OJIypeakui 1 HOHHO-MOJIEKYJISIPHBIE YPABHEHUS, KOTOPBIMU
MOTYT OBITh BBIPaXKEHBI ITPOLIECCHI OKUCIIEHNS U BOCCTAHOBJIEHUS B BOJHBIX pacTBOpax,
UIYIIUX 10 CIEAYIOIIMM CXEMaM:

KC10 + KJ + H,SO4—
KBiOs+ HC1 — BiCl3+
KC103+ KNO; —»KCI1 + ...
KCIO + KJ + H,O0— KCI1 +

ITokaxxuTe BIUSHHE Cp€abl HA TPOTECKAHNUE OKUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
Ha IpUMEPE U3MCHCHUA OKHCIIMTEILHON €MKOCTH [epMaHTraHar - MOHa.

KaknMu KuCIioTaMu MOKHO TTOJIB30BaThCSI TS CO3IaHUS CPEJIbI IPU IPOBEICHUH
Red-Ox peakiuii? [Touemy ¢ 3TO¥ LENbI0 TPUMEHSIOT OOBIYHO pa30aBICHHYIO CEPHYIO
KHCIIOTY?

CnocoOCTByeT JI KHCIIasg Cpefia: a) OKUCICHUIO KAaTHOHOB JI0 OKCOAHWOHOB; 0) OKHC-
JIUTEILHOMY JEUCTBUIO OKCOAHUOHOB?

9JleKmp00Hbl€ nomenyuabl u HanpaeieHue OKUCIUMEJIbHO-
eoccmaﬂoeumenbnblxpeakuuﬁ
Kakue oKHCIHTEIbHO-BOCCTAHOBUTEILHBIC CHCTEMEI Ha3bIBAIOT rerepo- U roMOreH-

HbIMU? YTO sBISE€TCSA MPUUMHON BOSHUKHOBEHUSI CKauKa MOTEHI[Mala B CUCTEMax
nepBoro Tuna? Y 1aeTcs M SKCIEPUMEHTAIBHO ONPEACTUTh €ro a0COMOTHOE 3HAUCHUE,
OTHOCHUTEJILHOE 3HaUueHue?

qu JOJIXKHBI OTJIMYAaThbCS I[py1‘ oT ;[pyra JIBC OKHUCIINTCIIBHO-BOCCTAHOBUTCIIBbHBIC
CHUCTEMBI JJIA TOI'O, I-ITO6I:I HUX MOXXHO GBIHO HCIIOJIB30BaTh HpI/I COCTaBJICHUHU
rajbBaHUYECKOro djIeMeHTa?

Kakyto naopmanuo coaepKuT MEKTPOXUMUUECKUN PSIJT CTAHAAPTHBIX SIEKTPOTHBIX
MOTEHIIUAIOB O cpaBHUTENbHOM akTUBHOCTU BD 1 OD meramnor? [louemy oH gaeT Bo3-



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

MOKHOCTH OIleHUTh DJIC rajbBaHUYECKHX 3JIEMEHTOB, COCTABJICHHBIX U3 JIFOOBIX Map
METAJJIOB?

[Touemy BOJOPOAHBIN 3JEKTPOA B TIAPE C MEAHBIM IOIYJIEMEHTOM SIBIISCTCS aHOJIOM, a B
nape ¢ IIMHKOM - KaTo10M?

U3 yetbipex metaiioB Ag, Cu, AU u Sn BeiOepUTe TE Maphl, KOTOPHIE JAIOT HAK-
MeHBIIIYI0 U Hanbonbiryo 3/IC coCTaBIEeHHOTO U3 HUX ralbBaHUYECKOTO 3JIEMEHTA.

[To xakoit popmyse MOKHO HAUTH JIEKTPOJHBINA MOTEHIIUA METaJJIa MPH JTIOObIX
TEMIIEpaType U KOHIIEHTPAIMH PACTBOPA €0 COJIM, €CJIH JUIsl HETO U3BECTHO 3HAYCHHE
¢°? Ilpu Kakux yCcIoBUAX O=(°?

Kakwne n3ameHeHus KOHHeHTpaHI/Iﬁ pacTBOpOB coJjieit Ha QJICKTPOAC-OKHUCIIUTCIIC U
QJICKTPOAC-BOCCTAHOBUTCIIC IPUBOAAT K YBCIIMYCHUIO U YMCHBIICHUIO SILC?

2-
[Touemy B kauecTBe OKUCIUTENs uconb3yercst xpom \VI\ B cocrase nona Cr,0;7, a He B
2_
cocrase noHa CrO4~, u mouemy okucierue xpoma M\ 1o xpoma \VI\ npoBoaurcs B 1iie-
JIOYHOM cpene?

Inexmponu3s. Koppozus memannos.
Kakue a1nexTpoxumMuueckre IpoLecchl IPOTEKat0T Ha 3JIEKTPOAaX MPH IEKTPOIU3E

pacmuiaBoB auiekTponuToB? IlpuBenuTe npumepsl.

M3 kakux MPOIIECCOB cliaraeTcs o0Ias peakius dICKTPOXUMHUIECKOTO Pa3IOKEeHUS
Berecrsa’?

YeM oTanyaeTcs 3JIEKTPOIU3 BOJHBIX PACTBOPOB MIEKTPOIUTOB OT DJIEKTPOIIN3a UX
paCHHaBOB? Kaxwe nonsr n MOJICKYJIbI, HAXOAAIUECA B BOOAHBIX PaCTBOpax coJie MOTYT
BOCCTaHaBJIMBATLCA HA KaTOAC U OKUCIISITHCA Ha aHo,ue? Hanmmmre YpaBHCHHUA
COOTBETCTBYIOIINX PEAKIIH.

HpI/I KaKuX yCJIOBHAX U U3 KaKUX COJ'IGfI, BO3MOJXHO, IMOJYYHUTH C TIOMOIIBIO 3JICKTPOJIN3a
OIHOBPEMCHHO HICJI0Yb U KI/ICJ'IOT}’?

Maiite popmynupoBky 3akoHoB Dapanies u UX MaTeMaTHuecKue BbIpaxeHus. Uto Ha-
3p1BatoT yncioMm Papanes F? UeMy paBHa 3Ta BeJIMUMHA B KyJIOHaX U ammep-dyacax?

Bcerma nmu Macca BBIIENTMBIIErOCs Ha AJIEKTPOJIE BEIIECTBA COOTBETCTBYET KOJTHYECTBY
IPOIIEANIEro Yepe3 dISKTPOIUT dJIeKTpudecTBa? SIBIsSeTCs I ATO HAPYIICHHEM 3aKOHOB
dapanes? UTo Ha3bIBAIOT BHIXOIOM 10 TOKY \BT\?

[Tpu snekrponuze pactBopoB AGNO3, CuSO,, BiCls, Haxoasimmxcst B TOCIE10BaTEIEHO
COCTMHEHHBIX JICKTPOJN3Epax, BBIACIIIOCH 5,41 cepedpa. Haitnure maccy
BBIJICTIMBILIXCS ITPA 3TOM MEJH U BHCMYTa.

OIII/IHaKOBO JIX OTHOIICHUC K KOPPO3UU TCXHUYICCKOI'0 1 XUMHUYCCKU YUCTOI'O Meraiaiaa?
YeMm BBI3BIBACTCS KOPPO3HS OOBIYHON CTATH?



217.

28.

CoBIajaet o1 CpaBHUTEIbHAS OI[CHKA CIIOCOOHOCTH K KOPPO3HH XKeJle3a U ATFOMUHUS 110
3HAYCHHUIO UX CTaH,Z[apTHLIX SHCKTpOI[HBIX IIOTCHIMAJIOB U IO UX ITOBCACHUIO B KOHTAKTEC
¢ BOJIOI?

Kakue cymecTByt0T criocoObl 3alIUTHl METAJUIOB OT KOppo3uu? KpaTko U3oxuTe
CYILIIHOCTb Ka)KJ0I'0 U3 HUX.

Tema: «KoMILIeKCHBIE COeTUHEHHSD)

1.

2.

1)
2)
3)

10.

11.

12.

Kakune COCAMHECHNA MOXHO OTHECTHU K KOMILJICKCHBIM?

ITonb3ysch MOJIOKEHUIMHA KOOPAVHALIMOHHON Teopun BepHepa fnaiTe onpenenenus
CJICAYIOIIMM MOHATHUSAM: a) KOMILIEKCO00pa3oBaTelib, 0) TUTraH/bl, B) KOOPAWHAIIMOHHOE
YHCII0 KOMILIEKCO00pa3oBaTels, T) BHYTPEHHSS M BHEIIHSS chepa KOMILIEKCA.

Kak onpenessiroTes 3apsii KOMILICKCHOTO HOHA M CTETIeHb OKHCICHHUS
KOMIUTIEKCOOOpa3zoBaTeis?

Kakas cBs13p MeX/1y CTPOEHHEM aTOMOB JIEMEHTOB M UX CIIOCOOHOCTBIO K
KoMIuieKcooOpa3oBanuto? IlpuBeanTe mpuMepsl THITMYHBIX KOMIUIEKCOOOpa30BaTEIeH.

HpI/IBe[[I/ITe IMPUMEPLI TUIIMYHBIX JIMTAHIO0B. Kaxwue JIUTaHAbl HA3bIBAXOTCA
MOHOJCHTATHBIMH N KaKHEC HOJIHI[GHT&THI:IMI/I?

Kakoe BausiHUE TOJDKHO OKa3bIBAaTh Ha 3HAYEHHE KOOPAMHAIIMOHHOTO YHCIIA YBETUYCHHE
paauyca u 3apsijia: a) KOMIUIeKcooOpaszoBatens, 0) muranoB? Kakum cOOTHOIIEHHEM
JABYX CHUII, )IGI\/’ICTBYIOHH/IX MCKAY HUCHTPAJIbHBIM aTOMOM U JIMTaHJAAMH 1 MCXKY CaMUMU
JMTaH/IaMH, OTIpeIeTISIeTCs KOOPINHAIIMOHHOE YUCIIO?

IIpuBenuTe npuMeEpPsl KOMILIEKCHBIX COCIMHEHUN:

C KOMIIJICKCHBIM aHHOHOM,
C KOMIIJICKCHBIM KaTHOHOM,
ABJIAIONINUXCA HEQJICKTPOJIUTAMHU.

JlaiiTe UM Ha3BaHUE.
Jaiite onpeneneHne U NPUBEANUTE IIPUMEPBI OCHOBHBIX THUIIOB KOMILIEKCHBIX

COEeIMHEHMI.
YKaxute OCHOBHBIE BUJIbI ©30MEPHUU KOMIUIEKCHBIX coenruHeHni. [IpuBeaure npuMepsl.

Kak ¢ mo3uiuit MeTojia BaJIeHTHBIX CBsI3ei 00BACHUTH 0Opa30BaHME CBA3ECH MEXKIY
KOMILIEKcooOpa3oBareneM U auranaaMu? Kakue opOuTamy HeHTpaJbHOTO aTOMa MOTYT
OJTHOBPEMEHHO Y4acTBOBATh B 00pazoBaHMHU cBsizeit? Uem »T0 onpenensercs?

Kakyro reoMeTprueckyro KOH(OUTYpAIHIO HMEeEeT KOMIUICKCHBIN MOH TTPH 3HAYCHUHT
KOOPJMHAIIMOHHOTO YUCIIa KOMIUTEKCooOpaszoBatens 2, 4, 67 Ykaxure
COOTBETCTBYIOIIME TUIIBI THOPUAM3ALIAN OpOUTAIIEH.

Kakne koMIIeKCHbIE COeIMHEHNS Ha3bIBAIOTCSl BHEIIHEOPOUTAILHBIMU U
BHYTPUOPOUTATIHHBIMU? UeM 00BSICHSACTCS UX pa3iuyHas MPOYHOCTDH?



13.

14.

15.

16.

17.

18.
19.
20.

21.

22.

23.

24.

25.

ITo KaKuM PKCIEPUMEHTAIBHBIM JAHHBIM HAXOAAT YHCIIO HECIIAPEHHBIX JJIEKTPOHOB B
komIuiekcax? IIpuBenure npuMepsl.

Kakne koMIieKchl Ha3hIBaIOT BLICOKOCITMHOBBIMH M HU3KOCITMHOBBIMU? Y KaKUTE
napaMeTphbl, KOTOPBIC SABJIAIOTCA JJIS HUX O6H_[I/IMI/I " pasiIMUHbIMHU.

Kaxkast Teopust mosyunsia Ha3BaHUE TEOPUH KPUCTAUINYECKOTO 1MoJis? Yem oTiaumvaercs
oHa ot Metona BC?

UYto Takoe sHEPrus pacuieryieHus] KPUCTAJUIMYECKUM MOJIeM, OT Yero OHa 3aBUCHUT?
Kakue (axTopsl onpenensioT mojoKeHue JUraiia B ClieKTPOXUMUYECKOM psity?

Kak TKII o0bsicHsIeT 3aKOHOMEPHOCTH U3MEHEHHSI YCTOMYMBOCTH KOMIUIEKCHBIX
COEIUHEHUI?

Ucxons u3 TKII, 00bsICHUTH OKpAacKy KOMIUIEKCHBIX COSAMHEHUN.
Yo ABISIETCS KONMYECTBEHHOW XapaKTEPUCTUKON YCTOMYMBOCTH KOMILJIEKCHBIX
HOHOB?

KakoBo cooTHoIIeHNE MCKIY 06]1_[617[ KOHCTaHTOM HECTOHKOCTH U KOHCTaHTaMU,
XAPaKTCPUIYIOIIUMHU OTACIIBHBIC CTaJUU ITPpOoHCCCa NUCCOMAllu KOMILJICKCHOI'O noHa?

Kakoe BrnusiHME OKa3bIBaeT KOMILJIEKCOOOPA30BaTellb Ha CBA3HM B KOOPAUHUPOBAHHBIX
okoJjio Hero MoJnekynax HpO n NH;3?

HpI/IBeI[I/ITe IMPUMEPHI, ITOKA3BIBAOIIUC BIMAHNUEC KOOPANHAIIUNA Ha OKHCIIUTCIBHO-
BOCCTaHOBHUTEIbHBIC CBOMCTBA KOMHJ’ICKCOO6pa3OBaTeJ'I$I.

CocTaBbTe KOOpAUHAIMOHHBIE (hopMyJibl creayroumx coenunernii: 2NH4CI-PtCly,
K,C504 -CuC,0s4, KClAUC'g, 2C&(CN)2 'FE(CN)z, (NH4)4F€(SO4)2

Boansiii pactBop niepeoro usomepa cocraa Pt(SO,)(OH)2:4NH;3 umeer pH=7,a 0,1 M
pacTtBop BTOporo uzomepa - pH = 13,3 npu 25°C. Ilo pe3ynbTaTam OmnbiTa COCTaBbTE
KOpJMHALMOHHBIE (POPMYIIBI 000MX H30MEPOB.

Tema: «uaementsl VIIA, VIA, VA rpynn»

1.

PaccmoTpuTe 3aBUCMMOCTh aTOMHOTI'O pauyca, SHEPIUU HOHU3AIMHN U CPOJICTBA K
3JIEKTPOHY aTOMOB T'aJIOTEHOB OT UX aTOMHOT0 HoMepa. [louemy ¢ yBennmueHneM
aTOMHOT'O HOMepa 3JIeMEeHTa SHEPTUsl HOHU3AIUU YMEHbIIAETCs] HEMOHOTOHHO, a
CPOJCTBO K 3JIEKTPOHY BHayalle yBeJIMYMBACTCSI, a 3aT€M yMEHbIIaeTcs?

KakoBbI cTeneHu OKHUCIIEHUS TaIOT€HOB, U KaKas CTelIeHb OKUCIICHUS Hanbosee
yCTOMUMBA JUIS KaXKA0T0 rajoreHa? B Bujie Kakux cCOeAMHEHUI OHU HAXO/ATCS B
npupojae?

Korna u xem ObLTH BIEpBbIE OTKPBITHI TAJTOT€HbI?

Hcnonb3ys Teoputo MO, 00bsicHUTE, TIOYEMY SHEPTHUS AUCCOLUAITIHN MOJIEKY [ 2
OTHOCHTEJIHO HeBeJMKa. Kak N3MeHsIeTCsl MEXbIEPHOE PACCTOSIHUE U SHEPIHsI CBA3H B
psxy oT GTOpa K MOy U 4eM 3TO 0OBsICHsIETCS?

Kak n3MeHsiercs arperaTHoe COCTOSTHHE U LIBET I'aJIOTEHOB B 3TOM PsIly FaJIOT€HOB?



10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

Kak n3meHsercss OKUCIUTENbHO-BOCCTAHOBUTEbHAS aKTUBHOCTD B Py TaJIOreHOB? UeMm
00BsICHSIETCS 0C000 BBICOKASt aKTUBHOCTH (hTOpa?

Kak usmensiercs ctpykrypa, JUIMHHA U 3Heprus cBs3u B paxy or HF x HI, u uem a0
o0bscHsercs? Kak MeHsIeTCsl B 3TOM psily Cuiia KUCIoT?

Kak uzmensiercs BocctaHOBUTEIbHAsI aKTUBHOCTH B psAny oT HF x HI u uem sto
o0BsicHsIeTCS?

Kaxk B3auMOI€MCTBYIOT rajIOT€HbI C BOJIOM, KAKOBBI 3aKOHOMEPHOCTH JAHHOTO
B3aUMOICUCTBUA? YUeM OTIMYAIOTCS PEaKIuy B3auMOACHCTBUSA (DTOpa C BOJIOH 1
HIeJI04aMu OT MOJOOHBIX PEaKIUU C IPYrUMH rajioreHaMu. OIMHAKOBBI JIU TPOIYKThI
peaxIuii B3auMOICHCTBUS XJIOpa, Opoma, Ho/1a C XOJIOHBIMHU H TOPSYUMH PACTBOPAMHU
nienouei?

Kak 3aBUCUT yCTONYMBOCTH OKCOKHUCIIOT U UX COJIEH OT CTPYKTyphl? CpaBHUTE CUITY
OKCOKHCIIOT, X OKHUCIUTEIIbHYIO aKTUBHOCTD. [IprBeuTe ypaBHEHUs peaKIuil.
PacnipocTpaneHnue Kuciaopoia u XaJlbKOT€HOB B IIPUPOJIE, MUHEPAIBI UX COAEPIKAILIHE.
OTKpBITHE 3JIEMEHTOB.

[TonoxeHune XaJIbKOT€HOB B Iepuoanueckon cucreme. CTpyKTypa UX aTOMOB. 3aKO-
HOMEPHOCTH B U3MEHEHUHU Pa3MepOB aTOMOB, HOHOB, SHEPTUU MOHU3ALIUU, SHEPTUU
CPOJCTBA K 3JIEKTPOHY, FIEKTPOOTPULIATENbHOCTH.

Crioco0blI MOTY9eHHUS TPOCTHIX BEIIECTB XAIbKOTEHOB. 3aKOHOMEPHOCTH B U3MECHEHUHU
arperaTHOrO COCTOSIHUSI BEIIECTBA, CTPYKTYPHI IPOCTHIX BemiecTB. Kak u3mensercs
SHEPrus CBSI3U B MOJIEKYJIaX U MOHAX U XapaKTep paclpeesieHus JIEKTPOHOB B HUX?
Kak u3mensieTcs 3apsii Ha aToMe KUCIOpoa U MPUPOAa XUMHUUECKOH CBsI3U OKCUAOB |l 1
Il nepuonos? Kakue mapameTpsl OKCHUIOB MO3BOJISIOT pa3/IeIUTh UX Ha KHUCIOTHEIE,
OCHOBHBIE U aM(pOTepHbIe?

Kak u3menstorcst puznyeckue cBOWCTBA OT KHCIOPO/Ia K MOJIOHHUIO, YeM OTNpeaesieTcs
XapaxkTep Takoro uaMeHeHus1? Onpenenure N3MEHEHUE OKUCIUTENBHO-
BOCCTAHOBUTEJIBHON aKTUBHOCTH IIPH NEPEXOJE OT KUCIOPOAA K IMOJOHUIO.

CtpykTypa BOJOpPOIHBIX coequHeHnil. OcoOble cBONCTBA BOJIbl. XaIbKOT€HOBOI0-
poaHBIE KUCIOTHI. MI3MeHeHre CHITbl KUCJIOT U BOCCTAHOBUTEIHHOM aKTUBHOCTH C
YBEJTUYCHUEM TIOPSIKOBOTO HOMEpa XallbkoreHoB. Kak u3Menstores pusndeckue
cBoiicTBa ATUX coenuHeHn? CrocoObl MOyUYeHUs XallbKOT€HOBOIOPOIOB.
Kucnopoanbie coequHeHns XanbKoreHoB. MI3MeHeHne CTpYKTYphbl OKCHIOB C YBEJIHU-
YEeHUEM CTENEHU OKUCIeHusl. PacTBopuMoCTh OKCHAOB B Boje. Kucinopoacoaepxaniue
KUCTOTHI. I3MEHEeHHEe UX OKUCIUTENbHO-BOCCTAaHOBUTENbHON (hyHKIIMU. TrocepHas,
HaJicepHasi KUCIOThL. PacTBOpuMOCTh coselt 3TuX KuciaoT B Boje. OcoOrie cBoiicTBa
cepHOM KUCHO0ThL. OneyM. I3MeHeHne OCHOBHOCTH KHCIIOT OT CEPBI K TEJLTYPY.
3HaveHHE XaTbKOTEHOB M MX COSAMHEHUH, NX POJIb B )KHBOM OpTraHU3ME.

Onpenenutsb dAEKTPOHHYIO CTPYKTYpY nemeHToB V A rpynnsl. Kak ona mensiercs?
Oco0eHHOCTH ANEKTPOHHON CTPYKTYPBI KaXKIOTO JIEMEHTA.

Kak u3MmeHsieTcst CTpyKTypa, arperaTHoe COCTOSIHHE U PEAKIIMOHHAsI CIOCOOHOCTh
npocThixX BemecTB V A rpynnbi?

Oco0eHHOCTH CTPYKTYPHI BOJOPOIHBIX COSTMHEHUH, NX KUCIOTHO-OCHOBHAS U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHAS (pyHKIMU. Kak H3MEHSIOTCS 3TH apaMeTphl B
rpyme? Yem o0bsicHAETCS Takoe u3MeHeHrne? A30THCTOBOJOPOAHAS KUCTIOTA, €€ COJIU.
OC0o0EHHOCTH CTPYKTYPHI, CBOMCTBA, yCTOWYMBOCTh, PACTBOPUMOCTH COJICH aMMOHUS,
dbochonus.



22. I'amorennibl. OCOOEHHOCTH X CTPYKTYPhI, CBOMCTB, PEaKIIMOHHOU CIIOCOOHOCTH,
PacTBOPUMOCTU, OKUCIUTEIHLHO-BOCCTAHOBUTENILHON aKTUBHOCTH.

23. OCOOEHHOCTH CTPYKTYPHI U CBOMCTB OKCHOB, KHUCIOPOICOICPIKAIINX KHCIIOT, UX
OKHUCJIMTEIILHO-BOCCTAHOBUTENbHAS (pyHKIMsA. OCcHOBaHHs, 00pazyembie deMeHTamu V
rpynnsl. MI3MeHeHue OKHCITUTEIEHO-BOCCTAHOBUTENFHON (PYHKIIMU ATHX AJIEMEHTOB B
BBICIIIEM BaJEHTHOM COCTOSIHMM KHCIIOTOOOpa3oBaTels.

24. Posib 351eMeHTOB V TPYIIIBI K UX COSTMHEHHUH B TIPUPOJIC.

Tema: «aements IV A, 111 A rpynm»
1. PaccmoTpuTe 251eKTpOHHBIE KOH(UTypaLuu aToMOB p- 35eMeHToB IVA rpynmnsl. Kak

M3MEHSIOTCSI aTOMHBIE PaJIUyChl, SHEPTUS HOHU3ALMH, CPOACTBO K AIEKTPOHY C
YBEJIMUYEHUEM MOPSIIKOBOIO HOMEpA dJieMeHTa?

2. KakoBsl crenienn okucienus 3nmeMenToB VA rpynmnsi? Kak u3mensiercsi yCTOWYMBOCTb
COEIMHEHUH C pa3IMYHOM CTENEHbIO OKUCIICHUS C YBEIMUEHUEM MTOPSIKOBOTO HOMEpa
31emeHTa’?

3. Pacmpoctpanenue 3neMeHTOB B mpupojie. CriocoObl MOITy4eHUs IPOCTHIX BELIECTB.

4. JlaiiTe XapaKTepUCTUKY MPOCTHIM BelecTBaM 1eMeHToB |V A rpymnmel. [lokaxute
CTPYKTYPBbI pa3IMuHbIX MouuKanuii. O0bsicHUTE pazauure GU3NIECKUX CBOMCTB,
UMEIOIIUXCS MOJU(PHUKAIMIA TPOCTHIX BEIIECTB p- 31eMeHTOB |V rpymibr.

5. TlokaxkuTe BIHUSHHUE CTPYKTYPHI IPOCTHIX BEUIECTB HA XUMUYECKYIO aKTUBHOCTD.
IIpuBenuTe ypaBHEHMS peaKkU.

6. PaccMoTpuTe CTPYKTYpY IUTATIOTEHUIOB U TETParaloreHu 0B 31eMeHTOB |V A rpymib.
Kak n3menstorcs pusnueckre 1 XMuMHUYECKHe CBOMCTBA JaHHBIX COSAMHEHUI?

7. Bonoponnsie coeaunenus snemenToB VA rpynnsl. X cTpykTypa, U3MeHeHHe
XapakTepa CBsI3el, TEpPMOYCTOMUNBOCTD, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHAS AKTUBHOCTb,
XapaKTepUCTHKa (PU3MUECKUX U XUMHUECKUX CBOMCTB.

8. OCOOEHHOCTH CTPYKTYPHI H CBOMCTB OKCHJIOB JIEMEHTOB NOATPYNIHI yriiepoaa B I1- u
IV-xBaneHTHOM cocTostHMH. VX yCTOWYMBOCTD, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOICTBA, KUCIOTHO-OCHOBHAS (DYHKIIMSL.

9. Kucnopozaconepxariue KHCIOTH p-3yieMeHToB |1V rpymmel. VX cTpykTypa,
YCTOMYMBOCTb, OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA, KUCIIOTHO-OCHOBHBIE
CBOMCTBA.

10. OcobeHHOCTH CTPYKTYPBI U CBOMCTBA COJIEH KUCIOPOICOACPKALIMX KUCIIOT, U3MEHEHHE
pacTBOPUMOCTH, TEPMOYCTOMUNBOCTH, OKUCIIUTEIBHO-BOCCTAHOBUTENBHON aKTUBHOCTH.

11. Pons snementoB IVA rpymnmsl B mpupoje. Mx npuMeHeHue.

12. KakoBBbI 2IIeKTpOHHBIE KOH(MUTYpAITuK aToMOB 371eMeHTOB |11-A rpynms! 1 BaJieHTHBIE
COCTOSTHUS U3 HUX BbITeKatoe? Kak u3MeHs0Tcs 3HaU€HUsI aTOMHBIX PaJInyCoB,
MOTEHIINAJIOB HOHU3AIUH, SHEPTUU CPOJICTBA K JIEKTPOHY, JIEKTPOOTPHUIATETLHOCTH?
Kakue rubpuHbie COCTOSTHUS BAJIGHTHBIX OpOUTasell XapaKTepHbI JUIs 3JIEMEHTOB
JTAHHOTO psifa?

13. Kak uzMeHsieTcs XxapakTep CBs3eil B COETUHEHUAX O0pa, AIFOMUHUS, TAILIHS, UHAUS U
Tayuus?

14. CpaBHUTE pacipOCTPaHEHHOCTh U ()OPMBI HAXOXKACHUS JAHHBIX 3JIEMEHTOB B IPUPO/IE.

15. Kakwue nmpocThie BemecTBa MOTYT OBITh B3SITHl B KAUECTBE BOCCTAHOBHUTEIICH IS
HOJIy4YeHus: 00pa, AOMUHMSL, TaJUns, UHIMS, Tauua? KakoBbl yCIOBUS POTEKaHUS



16.
17.
18.

19.

20.

21.

22.

JMaHHBIX peaknuii? [lenecooOpa3Ho U MOMydeHUE aTIOMUHUS U3 OKCHJIa XUMHUYECKUM
crocobom?

Kakumu cioco6amu mosry4arot 60p 0co60it UncToThl? MOXKHO JIM TAKUM K€ 00pa3oM
MOJIy4aTh AIFOMUHUHN, TAJUTUHN, UHIAUN, TaJUTHA?

CpaBHUTE XUMUYECKUE CBOWCTBA IIPOCTHIX BEIIECTB, OTMETHTE CXOACTBO U Pa3JINYMs.
Kak uzmensiercs nosnsipusytoniee 1eiCTBUE HOHOB B Py OT 0opa K TAJLIUIO U
CIOCOOHOCTH MX K ruapaTanuu B BogHoM pactBope? [louemy Oop B pacTBopax He
o0pa3yeT KaTHOHOB?

['unpunel 6opa. Onpenenure CTeneHb OKUCIeHNUs 6opa B 1nbopaHe, FreOMETPHUUECKYIO
MoJieNb MoJIeKyIbl. Kak o0bsacHseTcs 00pa3oBaHue MOCTUKOBBIX cBsi3eil B-H-B B
mubopane mo meroxy MO B TpexneHTpoBoM nipuOmmkeHuu? CpaBHuUTE pU3ndecKue u
XUMHYECKHE CBOMCTBA T'MPUJIOB pacCMaTPUBAEMBbIX 1eMEHTOB. KoMiiekcHble
TUIPUJIBL.

JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY OKCHIOB OOpa, aTFOMUHUS, TAIUTUS, HHIMS,
Taius. B ueM 0COOEHHOCTH CTPOCHHS OKCHJIA AIFOMUHUS?

Oxkcoxkucnotsl 6opa. Kak 6opHas kucinorta nonusupyet B Bojae? Kakoa cuia 3Toii
kucnoTel? Uto oOpa3yercs mpu HarpeBaHuu opToOopHOil kucnoTsl? [IpossuseT nmu
OOopHas KUCJIOTa U OCHOBHBIE CBOMCTBA, IPUBEUTE JI0Ka3aTenbcTBa 3ToMy. Ilonnbopubie
KHUCIIOTHI U UX conu. [louemy pacTBop Oypbl UMEET LIEN0YHYIO peakiuto. [lepbopaTsr.
Iunpokcun amromuamst. Kak MOXHO 00bscHUTE ero ampoTepHOCcTh? KakoB xapakrep
M3MEHEHHUS KUCIOTHO-OCHOBHBIX CBOMCTB OT I'MIPOKCH/Ia ATFOMUHUS K TUIPOKCUTY
tamnus (111)?

["anorenupl. AKIIEITOPHBIE CBOMICTBAa aTOMOB OOpa, aIFOMUHUS B MOJIEKYJIax
TpuranoreHu10B. OxapaxkTepu3yiTe cBOHCTBa TeTpadhTOPOOOPHOI KHCIOTHI U
teTpadTopobopa- ToB. Kak U3MEHSIOTCS CTPYKTYpa M CBOIMCTBA I'aJIOT€HU/IOB 2JIEMEHTOB
I11-A rpymsl B 3aBUCUMOCTH OT MPUPOABI IICHTPAIBHOTO aTOMa U CTPYKTYPBI aToMa
rajioreHa?

Tema: «Juaements! |A-11A rpynnsny

1.

[Touemy mie0YHBIE METAILTBI MSITKHUE, JIETKO JIETY4YHE; KaK U3MEHSIETCS TPOYHOCTh Y
MetasuioB Il rpynnsl. CpaBHUTE TeMnepaTypsl IJIABICHUS U KUIIEHUS MIEIOYHBIX U
HIEJIOYHO3EMETbHBIX METAJUIOB, B YEM MIPUYMHA PA3INYUSI.

Kaxkue cocennuie 31€eMEHTHI B psiIax MIEJIOYHBIX U MIETIOYHO3EMENBHBIX METAIIOB
JOJIKHBI TIPOSIBIISITH HAMOOIBIITYIO OTM30CTh B CBOMCTBaX, mouemy? I’ ie onn
pacnpocTpaHEeHbl B IPUPOJIE, KaK UX MOJTYyUUTh?

Kax u3menstores paanychl, JHEPTUY HOHU3AINH, YJICKTPOIHBIE TTOTCHIIHAIIBI, TUTTHI
KPUCTAJUIMYECKUX pemeTok y anemeHToB I u Il rpynmsr?

Kaxk usmenstores paanychl, SJHEPTuy HOHU3AIUN, DJICKTPOIHBIE TTOTCHIINAIBI, XUMHU-
Yyeckast akTUBHOCTB 35ieMeHTOB [ u II rpymnmet o otHotrenuto k Oy; Fy; Clp; No; S; H20,
kucnoraM U menodam? Onpenenute AH 93, AS; AG 00pazoBaHus IEPOKCUIOB.
YTo NpoucXoaUT IpU CropaHuM NMpocThiX BeniecTB MeTauioB | u Il rpynns? Yem
obecrnievyeHa pa3HOCTh B UX MMOBEACHUH?

Kak otnenuTs paauii OT 3JIeMEHTOB, COMYTCTBYIOIINX €MY B YpPaHOBOM pyJe?

Kak nu3mensiercs pacTBOpuMOCTh cosieit aemeHToB [ u Il rpynmel, ¢ 4em CBSI3aHO UX
noseieHne? CBSXKUTE 3TO C SHEPTUEH KPUCTATUIMYECKOU CTPYKTYPhI U SHEPrUEH
TUAPATALMHA HEPACTBOPUMBIX COJIEH 3JIEMEHTOB | rpyIIIbI.



10.

11.

12.

13.

KaxkoBsI cBoiicTBa rusipokcuaoB 351eMeHTOB Il u [ rpynmel, cpaBHUTE CTENEHU UX JUC-
COIMAIMH, PACTBOPUMOCTH B MOJISIPHBIX U HETIOJSIPHBIX pacTBopuTessnx. Kakoi BogHbIM
pactBop: LiCl; KCI; BaCl,; BeCl, umeer 60s1ee Bbicokue 3HaueHust pH?

KakoBsl Temmeparypsl pacnaga kapooHaToB, HUTpaToB sneMeHToB I u I rpynms1? Kak
U3MEHSIETCSl YCTOWYMBOCTh COSAMHEHUH B Irpynnax?

Kak u3MeHs10TCSl KUCIIOTHO-OCHOBHBIE CBOMCTBA raJIoreHU10B 371eMeHTOB | u Il rpymmbl
C BO3pacTaHUEM IOPSIAIKOBOTO HOMEPA 31IEMEHTOB?

CpaBHUTE pacTBOPUMOCTh KapOOHATOB M TUAPOKAPOOHATOB ATHX AJIEMEHTOB. JKecTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHs.

[Touemy Temmneparypa pasnoxenus LiBrO4 (200°C), NaBrO, (230°C), KBrO, (275°C),
RbBrO4 (290°C) nossimaercs?

KakoBa criocoOHOCTh K KoMIIekcooOpa3oBanuto y aneMeHToB | u Il rpynmsr? Kakosa
YCTOMYMBOCTh KOMIUIEKCHBIX HOHOB? BHYTPUKOMIUIEKCHBIE HOHBI. " uapaTupoBaHHbIE
WOHBI, UX YCTONYMBOCTbD.

Tema: «uaementsi |11B, VB, VB rpynn»

1.

KakoBbl 0COOEHHOCTH 3JEKTPOHHON CTPYKTYphI SC, Y, La, AC, TaHTaHOUIOB U
akTHHOUI0B. Kakue BaJ€HTHBIC COCTOSIHUS OHM MPOSBIIAIOT. B ueM nmpuynHa pa3IuaHbIX
cTenieHel okucieHus. OObSICHUTE MOJI0KEHUE U 3TUX JIEMEHTOB B IIEPUOIUYECKOM
CHCTEME.

Kak n3MeHS0TCs painychl, MOTEHIHMAIbl HOHU3AINH, KPUCTALTHUYECCKUE CTPYKTYPHI
BEILIECTB C POCTOM 3apsizia sapa

KakoBa pacnpocTpaHEHHOCTB 3THX 3JIEMEHTOB B npupoze. [louemy eBponuit
BCTpEYaeTCs] B MUHEpaIax KajabIus?

KakoBa peakiioHHasi ciocOOHOCTb ATHUX 3JIEMEHTOB, KaKue HOHBI 00pa3yroTCs B BOJHBIX
pacTBOpax, B KPUCTAIIMUECKUX CTPYKTYpax.

OCOOCHHOCTH CTPYKTYPBI U CBOWCTB TaJIOT€HUI0B, OKCUIOB, HUTPHUIOB, KapOUIOB,
THJIPHIIOB, OKcHcoJiel. Kak UX MOXKHO MOJTy4UTh B BUE THAPATOB. MOXHO JIM TIOJTYYUTh
0€3BOIHBIE COJIH.

CpaBHuTE, KaKOW HOH AP Sc® | Y | La® oGmanaer B Gonblueii CTENICHH KUCTOTHBIME
ceoiictBamu? [louemy? Hanumure ypaBHEHHE peakuy.

HOKE[)KI/ITC, YTO OKCUIBI U THAPOOKCUABI TIAHTAHOUIOB (l | |) 110 IPOSABJIICHUIO OCHOBHBIX
CBOICTB YCTYNAKOT JIMIIb HICJIOYHBIM U IECJIIOYHO3CMCEIIbHBIM METAJJIaAM.

YeM MOKHO OOBSICHUTH OJIM30CTh PAINyCOB IUPKOHUS U TAQHUS U OTJIMYHE OT THUTAHA.
Kak n3MeHSI0TCs MOTeHIaIbl HOHU3aIuK B psay Ti-Zr-Hf? Kakossl cTenenu
okucienus Ti, Zr, Hf B coenunenusax stux snementoB. Kakue cocTossHus HanboJliee
YCTONYMBBI?

KakoBa cTpykTypa npoctsix Bemect Ti, Zr, Hf? Kak nuzmensercs temmneparypa
IUIABJICHUS U KUIIEHUS B 3TOM pALy? A Tak e SHTAIbIMS aTOMU3ALUU U SHEPTUS CBA3H
B UX KPUCTAJNINYECKON CTPYKTYpE.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

KakoBbl MeXxaHHUECKHE CBOMCTBA TUTaHA, IUPKOHKS U rapausa? X ycTOMYMBOCTH Ha
BO3J1yX€ U BO3MOKHOCTHU UCIIOJIb30BAHUS B TEXHUKE.

OxapakTepu30BaTh YCTOMUYUBOCTD OKCHJIOB JIEMEHTOB 4-1 TPYIIIBI IJIaBHOK U TOOOYHOM
MOATPYIIBI, OOBSICHUTH IPUYUHY 3aKOHOMEPHOT'O0 U3MEHEHHUS CBOMCTB OKCHUJIOB TUTAHA,
UPKOHUS U TaHUS.

OxapakTepu30BaTh KHCIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB M rUaApokcuaoB Ti, Zr, Hf
(IV) npu B3aumopeiicteun ¢ KyS,07 u K,COs.

Bo3moskHo i o6pazoBanue coequnennii Tumna Ti1(SOy)2, Ti(NO3)s, Zr(NO3)s, HfF(NO3)s,.

[Touemy Ti, Zr, Hf mpu 0ObI4HOM TeMIepaType He B3aMMOICHCTBYIOT C BOJIOU H
pa30aBICHHBIMH KHCIOTaMH, a B IPUCYTCTBUH HOHOB F~ B3aMMOJICHCTBYIOT C JasKe
TaKUMHU c1a0bIMH KUCIIOTaMH, Kak ykcycHas. [Touemy HF u HF+HNOj3 nerue
PacTBOPSIIOT 3TH METaJLIbI?

Kakue coennnenus TuTana, {upkoHus u radpuus okpamensl? [Touemy?

Kak n3MeHSI0TCST KHCIIOTHO-OCHOBHBIE M OKHCIINTEILHO-BOCCTAHOBUTEIILHBIE CBOMCTBA
OKCHAOB TUTAaHA, IUPKOHHA U l"a(i)HI/IH? KaxoB Ttin cBsa3u?

Onuiure CTPYKTYPBI OKCUI0B, TAJIOTCHUI0B, KOMIIJICKCHBIX COGI[I/IHGHI/Iﬁ 9THUX
MCTAJJIOB.

KakoBa pacnpocTpaHeHHOCTb BaHa I¥sl, HIOOWS M TaHTaja B ipupoje, nodemy Nb u Ta
yaile BCEro BCTPEUYaIOTCsl B OJTHUX U TeX ke MUHepanax? Kak mosydnuTh 3T METalIbl.

Kak n3MeHSI0TCs 3HaYSHHS YHTAJIBITHIA TUTAaBJICHHST M BOTOHKH, TEMITEPATYPHI TUIABICHUS
Y KHUIIEHHS, TJIOTHOCTH B psiny MetaiwioB V - Nb - Ta. [Touemy?

MO)KHO JIn HOJ‘IyT{I/ITI) O9THU MCTAJIJIbI MeTaHHOTepMquCKH N3 UXx COGI[I/IHGHI/IfI. KaKI/IX?
[Toyemy He Bceraa MOXKHO MIPUMEHHUTH yIIIeTepMUUYSCKUi MeTo 1 uist osydenus V - Nb -
Ta.

Omnpezenure KUCIOTHO-OCHOBHOM XapakTep OKCHI0B U TuapokcuaoB V - Nb - Ta B
BO3MOJKHBIX CTETICHIX OKUcTeHus. [IpeacTaBpTe ypaBHEHUS PEAKITUid, TTOKA3hIBAFOIIINX
OKHCIINTENHFHO-BOCCTAHOBHUTEIILHEIE CBOMCTBA UX COSIMHEHNH.

KaxoBs! kucinotHo-ocaoBHbIe cBoMicTBa VO,. Ero B3aumopeiicteue ¢ H,SO,4, NaOH.
[Mokaxwute rumponu3 V(NO3)4.

KakoBbI OKCH/IBI, TaJTOT€HUIBI, OKCOoraioreHu 1bl, Komruiekchl V - Nb - Ta (V). Kakoser
UX KHACJIOTHO-OCHOBHBIE CBOMCTBA. [IpuBenTe mpumepsl.

KakoBo ctpoenne nenraragorennoB V - Nb - Ta, ux arperarnoe coctosiHue B OOBIYHBIX
YCIIOBHSAX, UX XUMHUYECKasi aKTUBHOCTh, YCTOHYNBOCTb, KUCIIOTHO-OCHOBHOM XapakTep.

Kak u3MeHstorcst KuCI0THO-OCHOBHBIE CBOMCTBA B PAY:

VO - V5,05 - VO, - V,05
V/(OH); - V(OH); - VO(OH), - HVO;



VF; - VF; - VF, - VFs.

Tema: «aements! VI B, VII B rpynm»

1.

10.

11.

12.

13.

14.

OHpGI[eJII/ITe 3aKOHOMCPHOCTH U3MCHCHUSA ATOMHBIX, HOHHBIX paJnuyCOB, IOTCHIIUAJIOB
HOHU3alluH, SHTAJIBITNI aTOMHU3alUU, TEMIICPATYPHI IJIABJICHUSA U KUIICHHUA Cr-Mo-W.
Kax m3mensercs YCTOfIQHBOCTB COGHHHGHHﬁ, B KOTOPBIX O3THU 3JICMCHTBI HAXOAATCS B
Pa3HbIX CTCIICHAX OKHUCJICHUA. KaxoBsl IMPUYHUHBI 9TUX W3MCHEHHI.

Kakoii 13 maHHBIX 3JIEMEHTOB OOJIBIIIEC PACIIPOCTPAHEH B MPUPOJIC, KAKUE MUHEPAIBI
6osiee ynooHsI 1yt mosydenus u3 Hux Cr - Mo - W. KakoBsl crmocoObI TOJIy4eHHS ITHX
METaJUIOB, KAKOW M3 HUX 0oJiee TEPMOJINHAMHYECKH BITOIcH. Kakoe mpuMeHeHne
HaxOJIAT 3TH METaJIbI, a TaKXke GeppoxpoM, heppoMonudieH, heppoBobdpam.

Oxapakrepu3yiite nonoxxenue Cr - Mo - W B 371eKTpOXUMHUYECKOM PsATY HaMPsHKEHUS
METAJIJIOB U MPEJIOKUTE PEareHThl, KOTOPhIE MOKHO UCIOJIb30BaTh JJISl pACTBOPEHUS
JAHHBIX METAJIJIOB, OTMETHTE YCIIOBUSI MPOTEKAHUS PEAKIUH.

KakoBa ctpykrypa kap6onusos Cr - Mo - W u kakoe npakTudeckoe 3Hau€HHUE OHU
UMCIOT.

CaoiicTBa okcuaoB ¥ ruipokcuaoB Cr - Mo - WB BO3MOXKHBIX CTETICHSIX OKHCIICHHUS.
[Tokaxkute UX CTPYKTYpY, CBSI3U, JOKAKUTE CBOWCTBA yPABHEHUSIMU PEAKIIHIA.

OGBSICHHTE BBICOKYIO BOCCTAHOBUTENBbHYIO akTHBHOCTE [Cr(H20)6]*" 1 cpaBHuTe e ¢
axtiBHOCTBIO [MO(H20)6]* 1 [W(H20)6]*".

CpaBHuTte cTpykTypy auraigoreHuaoB Cr - Mo - W. B uem ux paznuuue?

Kakas xoopauHanus, TeTpadipuueckas Wil OKTasapudeckas, Hanbosee OJaronpusTHa
ast Cr - Mo - W (1) B ux coenunenusx?

CocraBbTe YpaBHCHHUS peaKIMii MOTyYSHHUs pa3invHbIx komruiekcoB Cr - Mo - W(III).
Ornpenenure Ux CTpOEHUE, MAarHUTHBIE CBOWCTBA, YCTOMYMBOCTD U CBOMCTBA.

CpaBuuTe crioco0s! moay4ueHust okcuaoB Cr - Mo - W (11). [Touemy st mosyuenus
okcuaa xpoma (II1) ucnonp3yroT TuXpomMaT aMMOHUS, a HE APYTUE TUXPOMAThI WIH
xpomaTthl? KakoBa posb SHTaIBIUIHOTO U SHTPONUWHOTO (GAaKTOPOB MPOTEKAHUS
MIPOLIECCOB TEPMHUUECKOT0 PA3JI0KEHUsI OMXpoMaTa aMMOHHUS U SIBJISI€TCS JIU OH
00paTHMBIM.

Kak m3mensiercs cuna kuciot B psaay H,CrO,4 - H,MoO, - H;WO,.

CpaBHI/ITe YCTOﬁqHBOCTL BBICHIefI CTCIICHU OKHUCJICHUS U OKI/ICHI/ITGHI)HYIO AKTUBHOCTbH
coequaenuii Cr - Mo - W.

OO6®bsicuute TOT (haKT, 4TO B JAOOPATOPHON MPAKTHKE, B KAUECTBE CHIIBHBIX OKUCITUTENEH
yaiie UCHOJIb3YIOT AUXPOMAThI, a HE XPOMaThl?

KakoBbI yc10BHsI CyIIECTBOBAHUS XPOMATOB U IUXPOMATOB B pacTBOpe?



15.

a)
b)

c)

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Kak n3MeHSIOTCSI KHCIIOTHO-OCHOBHBIE CBOMCTBA OJHOTHUITHBIX COCI[I/IHGHI/Iﬁ C IIOBBI-
MCEHUEM CTCIICHHU OKUCJICHUA XpOMa B psAaax:

CrO - Cry,03 - CrOs3
Cr(OH); - Cr(OH)3 - H,CrO4
CI’FZ - CI’F3 - CI’FG
BoisiBUTE XapakTep M3MEHEHHMSI 3THUX CBOWMCTB W I AHAJOTMYHBIX COEAUHEHMI
MonubaeHa u Boiabdpama. [IpuBenure npuMepbl ypaBHEHUH peakiuid.
Kak moxHo pactBoputh M0O3; WO3; CrO3. UeM 00BSCHUTH MPOUCXOSIIEE.

Ha ocnoBanuu snextponnoro crpoenust atomoB Mn - Tc - Re onpenenute BO3MOKHbIE
BAJICHTHBIE COCTOSTHHSI 3JIEMEHTOB B 00pa3yeMbIX UMH COCIMHEHUSAX; ONPEACTUTE
3aBUCHMOCTb 3HAYEHUH aTOMHBIX PaJuyCOB, SHEPTUHA HOHU3ALMH, SJHEPTHUM CPOJICTBA K
AJIEKTPOHY aTOMOB OT IOPSAIKOBOTO HOMEPA JIEMEHTA, OOBSICHUTE OJIN30CTh aTOMHBIX
paznycoB TEXHELMS U PEHMUSL.

OO0BsicHUTE XapaKTep U3MEHEHUS SHTAJIBIIUN aTOMHU3ALIUN, TEMIIEPATYPhI TUIABJICHUS U
KurneHus metaioB Mn - Tc - Re.

Kak usmensiercss xumudeckasi akTUBHOCTD B psiry Mn - T¢ - Re. KakoBo ux nosenenue
IIPU B3aUMO/JICHCTBUY C PacpOCTpaHEHHBIMHU B 1abopaTopuu peakTuBamu. CooTHECUTE
C/ieJlaHHbIE BaMU BBIBOJIbI O XUMHUYECKOM aKTUBHOCTH JIaHHBIX METAJIJIOB C MOJIOKEHUEM
UX B DJIEKTPOXMMHUYECKOM psIy HAIIPSDKEHUH.

OxapakTepu3yiTe KUCIOTHO-OCHOBHBIE CBOMCTBA OKCHAOB M ruapokcuaoB Mn - Tc - Re
(). Kakue KOMILUIEKCHI - KATHOHHBIEC aKBAKOMILJICKCHI MM AHUOHHBIE THIPOKOMILICKCHI -
Oonee xapakTepHsl B BOgHOM pactBope Mn - Tc - Re (I1).

OnwuiuTe CTPYKTYphI U cpaBHUTE yeToitunBocTh F - Cl™ - CN™ - komrutekcos Mn (I1).

OxapakTepu3yiTe KUCIOTHO-OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE TUOK-
cu10B U TeTparagoreHuaoB Mn - Tc - Re. CpaBHUTE yCTONYMBOCTH OJTHOATOMHBIX
coenuHenuit Mn - Tc - Re(IV).

Onummure CTPyKTypy U CpaBHUTE YCTOMYMBOCTh OJHOSAEPHBIX KomIuiekcoB Mn — Tc-Re
(IV). IlpuBeauTte mpuMepbl KOMIUIEKCHBIX COEAMHEHHMI, 00pasyembix Mn - Tc - Re (1V).

Cpasaure Temmieparypy miasinenns 1CO3; u ReOs, a Takxke TcO3 u TcFg; ReO3 u ReFe.
JlatiTe 0OBICHEHUS.

JlaiiTe XxapaKTepUCTUKY KHCIOTHO-OCHOBHBIX CBOMCTB BYX- M TPEXDJIEMEHTHBIX CO-
equaennit DCYT). CpaBHUTE yCTOWYUBOCTH ATUX coeAnHeHUH. OOBSICHUTE, TOYEMY IS
mapranna (V1) HexapakrepHo oOpazoBaHre OMHAPHBIX COCAMHEHHIA U B KAKUX
COEIMHEHUSX MapraHlia CTeNeHb OKUCIeHNs +6 HecKoNbKo cTabunusupyercs. Kakue
aHMOHHBIEC KOMIUIEKCHI 0Opasyror Mn - Tc - Re(VI).

OxapakTepu3yiTe OKUCIUTEIIBHO-BOCCTAHOBUTEIbHBIE CBOMcTBa HoHa MNO4 1 orm-
penenuTe ycloBUs MPOTEKaHUs PEaKIMii: OKUCICHHSI U BOCCTAHOBJICHHUSI.



27. Kakoe crpoenne umeroT okcuabl Mn - Tc - Re (VI1)? O noBsIeHrN WK TTOHMKEHUH
YCTOWYHMBOCTH OJHOTHUITHBIX coequHeHuid B psay Mn - Tc - Re(VII) cBunerenbcTByeT xa-
paKTep U3MEHEHUS SHTAIBIUK U YHepruu [ mb60ca oOpa3oBaHus 3TUX COCTUHECHUH, a
TaKXKe UX TEMIIepaTyp IUIaBJICHHUS.

28. KakoBbI KHCIIOTHO-OCHOBHBIE CBOMCTBa OMHapHbIX coenuuenuit I(VII)? Kakue anu-
OHHBIE KOMILIEKChI COOTBeTCTBYIOT Mn - TC - Re (VII)?

29. O6bsacHuTe n3MeHenne ycronunBocTH B psiny KMnOy - KTcO4 - KReO4 (Mcnonb3yiiTe
3HAYCHUS TEMIIEPaTyp IJIABJICHUS U Pa3IoKeHUs TaHHBIX coequHenuit). Kakoe co-
eIMHEeHNe XapakTepusyercs o6onpmieii ycroiunBoctbio KMNO, u KMnO,. TTouemy?

30. Kak u3meHseTcst KHCIIOTHO-OCHOBHBIE CBOMCTBA OAHOTHUIIHBIX COCI[I/IHCHI/Iﬁ C IIOBBI-
MEHUEM CTCIICHH OKHUCJIICHUA Mapralia B pAay:

a) MnO - Mn,03 - MnO, - MnO3 - Mn,07,

0) Mn(OH); - Mn(OH)3 - Mn(OH),4 - H,MnO4 - HMNO,.

AHAJIOTUYHBIC PACCYKACHUS IPOBEANTE IS COSTUHCHNN TEXHELUS U PCHUS.
31. O6cyaute xapakrep usmenenus B psay Mn,Oy - CrO; - V05 - TiO,:

a) TeMIlepaTypbl IUIaBlIeHHs, ©O) pacTBOPUMOCTH B BOJE, B) KHUCIOTHO-OCHOBHBIE
CBOMCTBA, T') OKUCIUTEIbHAS aKTUBHOCTD.
JlaiiTe 00BsSCHEHHS HAMICHHBIM 3aKOHOMEPHOCTSIM.

Tema: «daementsl VIl B rpynne»
1. Tlpoananusupyiite 1 OOBSICHUTE XapaKTep U3MEHEHUS] aTOMHBIX M HOHHBIX PaJilyCOB,

3HepFI/II/I HMOHHN3aluu B 3aBUCUMOCTHU OT HOp}II[KOBOl"O HOMepa JJICMCHTA B psmax Fe - RU -
Os; Co-Rh-1Ir; Ni - Pd - Pt.

2. KaKOBa 0611_[8.5{ 3aKOHOMepHOCTB N3MCHCHHUA TUIINYHBIX CTeHeHeﬁ OKHCJICHHUA B IO~
rpynmnax gemeHToB? Kakue creneHu okucieHus Haubosee xapaktepHsl ais Fe - Ru - Os;
Co-Rh-Ir; Ni-Pd - Pt.

3. OOBpIcHHUTE U3MEHEHHS SHTAIBIINHI aTOMU3alMU, TCMIICPATYPLI IIJIABJICHUA U KUIICHUS B
psanax Fe - Ru - Os; Co - Rh - Ir; Ni - Pd - Pt.

4. Kak u3MeHsieTcs 3HaUCHHE SJICKTPOAHOTO MOTCHIINAJIA 32+/9 IpH ICPEXOAC OT KEJIC3a K
OCMHIO, OT KoOaJbTa K HPUIUIO U OT HUKECJIA K IIJIATUHEC.

5. Cpasnure pacupoctpaneHHocTs MeTtaiioB VIII rpynmsl B mepuoe, criocoOsl ux
MOJIy4YEHHUsT; KaKoe IPUMEHEHNE OHU HaXOJIAT.

6. Kakwne peareHTBI MOYKHO HCITOJIB30BATh JUISI PACTBOPSHHS METALIOB TIOJITPYIIIT XKeJe3a,
KoOanbTa, HUKeNs. [Ipu KakuX yCIIOBUSX MPOTEKAIOT 3TU PEAKIIHH.

7. OOmamaroT M METaUTbl CEMENCTBA JKejle3a OJIMHAKOBON KOPPO3HOHHON YCTOWIMBOCTHIO
Ha BO3JIyXE.

8. Ilpu kakux ycroBusx mosydaetcs kapoonmi xkene3a? Kak teopus CumkBuka
onpenenser ero Gopmyny. Jlalte XapakTepUCTHUKY KOMIUICKCY.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

B onnHakoBOi M CTENEHU BhIPaXKEHbI OCHOBHBIE CBOMCTBA OKCHIA M THAPOKCHUIA
xenesa (11, 111). Uem 310 00BsCHSIETCS, KaK BIUSAET HA CTENICHb TUPOJIH3a CONei?

OxapaKTepmyﬁTe OKHCJIUTEILHO-BOCCTAHOBUTEILHEIC CBOMCTBA COC,Z[PIHGHHI;'I Keye3a

().

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

CpaBHUTE CTPYKTYPY U YCTOMUHMBOCTH Pa3InYHBIX KOMILIEKCOB sxere3a (II).

KakoBbI KMCI0THO-OCHOBHBIE CBOKCTBA ruapokcuaa xenesa (111). B kakoit ¢oopme noHbI
Fe (III) cymiecTBYrOT B KHCJIOM M CHJIBHOIIIECIIOYHOM pacTBope. Kakoii coctaB umeeT ruj-
pokcu xenesa (111).

[TpuBeauTEe NIEKTPOHHYIO KOHPUTYPAILIHUIO U CPABHUTE YCTOWYMBOCTH KOMIUICKCOB
xenesa (I11). K kakomy Tumy coequHeHui oTHoCATCs rekcanuanodeppatsi (11T) d-
AJIEMEHTOB M KAKOBa UX PACTBOPUMOCTb.

Kak BiusieT Ha OKUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA KOMILIEKCOB sxene3a (|1,
I11) mpuposa jMranaoB.

B kakux coeaMHEHUSX Ke1e30, pyTEHUN U OCMUI UMEIOT CTENIEHb OKUCIEHUS +67
Onumure CTpyKTypy 3TUX aHHOHOB. OXapaKkTepU3yHTe UX OKUCIUTEIBHO-
BOCCTAHOBUTENIbHYIO aKTUBHOCTh M CPABHUTE OKHCIUTEIbHBIE CBOMCTBA OKCODEPPATOB U
OKCOMaHI'aHaTOB.

Onumwnre SJICKTPOHHYTO KOH(l)I/Il"ypaI_[I/IIO MOJICKYJIbL 904 KakoBa POJIb II- CBA3BIBAHUA B
ux CT8.6I/IJ'II/I33.I_[I/II/I.

OX&paKTepH3y1>'ITC KHCJIOTHO-OCHOBHBIE CBOMCTBA TETPAOKCUIOB PYTCHUS U OCMHUHIL.

[TpuBenure npumepsl coenunenuii kodansTa (0), poaus (0) u upunus (0). KakoBo nx
CTPOEHHE U CBOMCTBA?

OnuiuTe CTpoeHrue OKCUIa, THAPOKCH A U TamoreHn10B kobansTa (11). [Touemy
TEeMIEepaTypsbl MIaBJIeHUs TudTopruaa U Juxjopuaa KodanbTa pe3ko pa3inyaerca?
OxapakTepu3yiTe KUCIOTHO-OCHOBHBIE CBOMCTBA MEPEUNCICHHBIX COEAMHEHUH.

Kakune koopauHaImoHHbBIE Ynciia Hanbosiee XapakTepHsl st kodaneTta /II/. Oxapak-
TEepU3ylTe MarHUTHBIE CBOMCTBA U CPABHUTE YCTOWYUBOCTH aKBa-, aMMUHO-, (PTOPO- U
xJsopo- komriekcos Co (I1).

O0bsicHuTe n3MeHeHue okpacku kpucrtamoruapatos Co (II) npu HarpeBaHuM WK 1OA
JieicTBUEM BOJOOTHUMAIOIINX CPEJCTB.

KakoBa repmoannamudeckas BeposstHocTh okucieHuss CO(OH), o Co(OH)3 kucimo-
poaom?



24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

O06Bsicaute ocoOyro ckitoHHOCTH CO (III) kK 06pa3zoBaHNIO KOMIIJIEKCHBIX COSAMHEHUH.
CpaBHHTE YCTOWYMBOCTh aMMHUHOKOMILIEKCA 1 dTHIcHInammuHokomiuiekca Co (111). B
9YeM OCHOBHASI IPUYHMHA PA3IMYUS YCTOMUMBOCTH STUX KOMILJICKCOB?

Crnenyrolue JIurad/ibl: THAPOKCOTPYIIa, aMUHOIPYIINa, HUAHOTPYIIA, PACIIOJIOKUTE B
HOPSI/IKE YBETUUEHUS CTA0MIN3AI[H CTETIeHN OKHUCIIeHUs KoOanbTa +3.

CpaBHHUTE YCTOMYMBOCTh aKBO- M aMMUHOKOMILIeKcOB kobanbTa (1) u (111). Kakoit u3
HUX TPOSIBIISECT B HAMOOJBIICH CTETIEHN OKUCIUTEIbHBIE CBOWCTBA, KAKOH -
BOCCTaHOBUTEJIbHbIE?

Kakune KoMIIeKCHBIC COSTMHEHHS XapaKTePHBI IS POJIUS U UPUIHS B TPEXBAJIICHTHOM
COCTOSIHUU?

Onummre CTPyKTypy OKCcUa, ruAipokcuaa u ranorenuos upuaus (IV). Kak nocnennue
B3aUMOJICHCTBYIOT C BOJIOM?

B kakux coelMHEHUSIX MPOSIBISAETCS CTENEHb OKUCIECHUS +6 Yy UpUIINS U POJIUSL.
OO0BbsicHUTE HU3KHE TEMIIEPATYPhI IIABJICHHS U KUIICHHSI STUX COeIMHEHUH,
0XapaKTEPU3yUTE UX OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA.

Omnumure CTPOCHUC OKCHUIAOB U T'aJIOTCHUAOB MCTAJIJIOB ITOATPYIIIbI HUKEIIS B
ABYXBAJICHTHOM COCTOSITHUMU.

CpaBHUTE CTPYKTYPY, MAaTHUTHBIE CBOMCTBA U YCTONYHMBOCTH KoMmIuiekcoB Hukens (1),
namwtagus (1) u maatuasr (11).

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

B 4em 3aknrogaercs NpUHLMI TpaHC-BIUSAHUSA, ycTaHOBIeHHBIH V.1, YepHsieBbIM?

4+
KakoBa anekTpoHHas KOHQUrypaus HOHOB D U KaKoe KOOPAMHALMOHHOE YHCIIO
xapaktepro s nawanust (1V) u mnaruas (1V)?

Tema: «Qaements! | B, |1 B rpynn»

1.

KakoBa 3aBUCUMOCTh aTOMHOT'O U HIOHHOTO PaJINyCOB, SHEPIrUU MOHU3ALUU FJIEMEHTOB
MOATPYIIBI MEAU OT MOPSIAKOBOTO HOMepa? Kakue cTerneHn OKUCIEHUs IPOSIBISIOT
Menb, cepedpo u 30510T0? KakoBa yecTONYMBOCTh COETUHEHUH, 00pa3yeMbIX TaHHBIMU
METAJJIAMH B Pa3JIMYHBIX CTENEHIX OKuciaeHus? CpaBHUTE aTOMHbBIE CBOMCTBA
3JIEMEHTOB TJIaBHOM U MOOOYHON MOATPYIIIL.

CpaBHHTE pacpoCTpaHeHHOCTh d-3JIEMEHTOB B Mpupo/ie. OMUIINTE BO3MOXKHBIC
CIIOCOOBI TIOyYeHUST MEJIH, cepedpa U 30J10Ta. ['/1e HaXOoAT OHU CBOE IPUMECHECHHE?

CpaBHI/ITe 3HAUYCHU S CTaHIIapTHI:IX 3.H€KTpO,Z[HI>IX IIOTCHIIHAJIOB MCTAJIJIOB HOI[prrIHLI
MEIU U MICJIOYHBIX MCTAJIJIOB, 4 TAKXKC UX XI/IMI/I‘-IGCKYIO AKTUBHOCTB. Hoquy OHa pe:;Ko
paznuuHa? Kakue peareHThl MOYKHO MCIIOJIb30BaTh /IS PACTBOPEHHS MEIH, cepedpa u
30510Ta?



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

I[To 3HauenussiM AG cCOOTBETCTBYIOUINX COETMHEHUIN CPAaBHUTE XUMUYECKYIO AKTUBHOCTD
Menu, cepedpa U 30J10Ta M0 OTHOILICHHUIO K XJIOPY U KUCIOPOTY.

OnuiuTe CTPYKTYpYy OKTa3IpUUYECKUX KOMIUIEKCOB IBYXBaJICHTHOU Menu. Yem
OOBSICHUTH HAJIMUME B UX CTPYKTYPE TETPAroOHAJIbHOTO HCKakeHus1? Kakasi B3auMOoCBsI3b
CYIIIECTBYET MEXKY dJIEKTPOHHON KOH(HUTypaIueit KOMILIEKCa U €ro MPOCTPAaHCTBEHHON

CTPYKTYpOii?
OxapakTepu3yiTe KUCIOTHO-OCHOBHBIE CBOMCTBA OKCH/Ia M THAPOKCHIA IBYXBAJICHTHON

MCIHU.

CpaBHUTE TPOU3BEACHHUS PACTBOPUMOCTH rajorennioB DHal nanubix d- a1eMeHTOB.
Kak 00BsICHUTB pa3nuuunsi B paCTBOPUMOCTH TaJIOTCHUIOB?

OOBSICHUTE pa3IryKe YCTONYNBOCTH KOMILIEKCHBIX HOHOB DCly, DBry, DI, nanHoro
KOMILJIEKCOOOpa30BaTesl.

OxapakTepHu3yiTe ycTOMYMBOCTh U KUCIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U TH/I-
pokcunoB D0OH u 3,0. CpaBuute ycroitunBocTts okcuaoB Cu,0, CuO u Ag,0.

Crenaiite BbIBOJ 0 TepMuueckoil yeroiunoctd DHal 1 9,0 Ha ocHoBanuu AG 3THX
COEIMHEHUI.

OnuimuTe CTPYKTYPY M CPABHUTE YCTONYMBOCTh AaMMHHO- M ITAAHOKOMILIIEKCOB O/I-
HOBAJIGHTHOTO cepedpa.

OxapakTepu3yiTe OKUCIUTEIBHO-BOCCTAHOBUTEIBLHBIE CBOMCTBA COCTMHEHUM IBYX- U
OJIHOBAJICHTHOM MeJl1, OJJHOBAJIEHTHOTO cepedpa.

OO0BsicauTe TOT (pakT, yro Komruiekchl AU (I11) TnaMarHUTHBI U KIMEIOT MIOCKO-
KBajipaTHOe cTpoeHue. CpaBHUTE CTPYKTYpPY XJopokomiuiekcoB 3010Ta (I11) u miatuxs!

(1.
KakoBbI KHCIIOTHO-OCHOBHBIE CBOICTBA OMHAPHBIX coenuHeHuit 3omorta (111)?

Ha ocHoOBe 371€KTPOHHOTO CTPOECHHUS 3JIEMEHTOB MOATPYIIbI [IMHKA, TalTe 00bSICHEHHE
XapakTepy U3MEHEHUsI aTOMHBIX U HOHHBIX PAJINYCOB U TPEX NMEPBBIX YHEPTUU
MOHU3ALMH. YKa)KUTE XapaKTEePHBIE JJIsl HUX CTETIEHU OKHMCIICHHUS.

Kaxk n3mensercs Xumudeckass akTUBHOCTB B PSIIY OT IMHKA K PTYTH OTHOCUTEIIBHO
BOJHBIX PACTBOPOB KHUCJIOT M 1ienoden? Kak BIMseT akTHBHOCTh METAJIJIa HA COCTAB
IIPOJIYKTOB BOCCTAHOBJIEHUS KHCIIOT?

Kax n3mensieTcss akTHBHOCTbD JTAaHHBIX METAJJIOB TI0O OTHOIICHHUIO K KHUCJIOPOIy cepe?

ITo 3nauenusam AG® okcuaoB 1uHKa, kKaamus U pryTH (II) cpaBHHTE NX TEPMUYECKYIO
ycroiunBocTh. KakoB xapakTep U3MeHEHUS! KUCIOTHO-OCHOBHBIX CBOMCTB JIaHHBIX OKCH-
noB?

KakoBbI crioco0BI OIyYEHHsT OKCH/IOB MHKA, Kaamus u pryta (I1)?



20. CpaBHHTE YCTOMYMBOCTh HUTPATOB ITMHKA, Kaamus ¥ pTyTH (11). UTo oOpasyercs B
pe3ysibTaTe TEPMUIECKOTO PA3I0KEHUS ITUX HUTPATOB?

21. OnuiuTe CTPYKTYPY M IPOCTPAHCTBEHHYIO KOH(UTYPALIUIO PA3IMUHBIX KOMIIJIEKCOB
nuHKa, kagmus u pryty (II). Kak usmensercs ycToiuuBOCTb XJ10pO- U HOJOKOMILIEK-
COB B psi/ly UMHK - Kaamuii -ptyTh (I1)?

22. Kakue CBOMCTBA THAPOKCUIOB ITMHKA M KaJMUS TTO3BOJISIOT CAENAaTh BBIBOJI 00
OTHOCHUTEJIbHON BETMYMHE CTETICHH TUPOJIN3a UX coJiei?

23. CpaBHHTE YCTOMYMBOCTh aMMHHO- U ITMaHOKOMILIIEKCOB Kaamus (I1).
“ 2+
24. Kakue opOuTanu aTOMOB Y4acTBYIOT B 00pa30BaHUM XUMHUYECKOU CBsA3H B HQ»

Cd22+? Kakoii wu3 [paHHBIX HOHOB Ooznee ycroWunB u mnodyemy? Kak
JTUCTIPOTIOPITUOHUPYET HOH H922+ ? Kakue cBoiicTBa - OKHCIUTEIbHBIE WM
BOCCTAHOBHUTEJIBHBIC - IPOSIBIISAIOT COSAMHEHUS Hg22+ ?

25. Kak otHOcsiTCs K HarpeBanuto okcuabl prytu (1) u (I)?

26. Kakue COCAUHCHUS PTYTU HA3bIBAKOT cyneMoﬁ, KaJIOMCJIbIO, KI/IHOBapBI-O? KakoBrr
OKHCJIMTENHLHO-BOCCTAHOBUTEIIFHBIE BO3MOKHOCTH KaJIOMEIIH ?

Ilpumepnolit Komnaekm 3a0anuii 011 KOHMPOJIbHHIX PpadOm no OucyunIuHne

Tema: «OcHOBHbIE MOHATHS M 3aKOHBI XUMHH. OCHOBHBbIE KJIACCHI

HEOPraHu4ecKux
COEMHEHHIT»
Bapuant Nel
1. Omnpenenute SKBUBAIICHTHI 3JIEMEHTOB B uX okcuaax: Rb,O, MgO, Cr,03, SOs.
2. Ir HekoToporo mMerasia coenunsercs ¢ 8,89r 6poma u ¢ 1,78r cepsl. Halinure sxBuBa-

JIeHTHBIE Macchl OpoMa u Me, 3Hasi, YTO IKBUBAJIEHTHAsI Macca cepbl 16,0r/MoIb.

3. Hanummre ypaBHEeHUS peakiyii, COOTBETCTBYIOIIMX CIEAYIOIIEH cXxeMe:
SiO+C Ca HCI 02 Ca3(P0O4)2
Caz(POy)2 1200° C A t°C B C D E
4, Hanummre rpaduyeckue popMynsl coeTMHEHUN U naiTe ux HazBanus: HyOy, SnOy,

H3PO4, H23203, (CUOH)2C03, NaH>AsO,.

5. Kakoii 06beM kucioposa cieayer 100aBUTh K 1M Bo3ayxa (21% O,), utoObI comepxa-
HUE B HEM KHCIJIOPOJA MOBBICUIIOCH 110 25%.

6. Omnpenenure GopMyiTy OJHOTO U3 KPUCTAIIOTUIPATOB Cylb(aTa HaTpus, €CIH €ro Macca
IpY TIOJTHOM 00€3BOXKMBAHUN yMEHbIIMIACh Ha 47%.

7. Hanwmure hopMysisl CoJIei, COOTBETCTBYIOIIMX CIEAYIOIINM ABOMHBIM okcuaam: PbyOs
u Pb30,4. HazoBure ux.

Bapuant Ne 2
1. Omnpenenute SKBUBAIICHTHBIE Macchl coeaunenuit: Fe;03, KH,PO4, Cr(OH)s3, H,Si0s.



2. Omnpenenure Maccy cepbl, 00pa3yIomencs Py B3aUMOICHCTBUU CEPOBOIOPOAA KOJIUYE-
cTBOM BemecTBa skBuBajienta 0,01momnb ¢ n30s1TkOM KoHIeHTpupoBanHoi HNO;

3. Hanumure ypaBHeHHs peakiuii, COOTBETCTBYIOIIUX CIEAYIOIIEH CXeMe:

FEz(SO4)3 —p Xy —P FeCl, —p» Xo —P Fes04 4—X3 —» F62(804)3
4. CocraBbTe popMyIibl (AMIUPHUECKUE rpahuIecKre) BCeX BOZMOXKHBIX COJel 00pa3o-
BAaHHBIX THJPOKCUIOM MAarHus U XpOMOBOM KHUCIOTOMU. JlaiiTe HA3BaHMS COJISM.

5. K 50mi cmecu B 2-x okcuaax yriiepoaa nodasmim 100mn kucnopoaa u mogoxkriu. B
pe3ynbTaTe peakuuu oot 00beM razoB yMmeHbimics Ha 10%. Bce 00beMbI ra30B U3MEPSITUCH
P OJIMHAKOBBIX YCIOBUSAX. OnpenenuTe 00beMHBIN COCTaB HCXOIHBIN CMECH.

6. [Ipu TepmuueckoM pasiioxkeHun okcuaa Mapranua (I1V), B3storo maccoit 0,435r, Boije-
JIUJICS] KUCTIOPO ¥ 00pa3oBajics Ipyroi okcu mapranna maccoi 0,382r. Kakosa ¢popmyna
3TOrO OKcuaa?

7. qTO HA3bIBAIOT DKBUBAJICHTOM BCHIGCTBa? HpI/I KaKkOM YCJIOBI/II/I OKBHUBAJICHT UICHTUYCH
caMOM JacTHIle BelecTna?

Tema: «Ctpoenue aroma. [lepuoguyeckuii 3aK0OH ¥ EPUOAMYECKASI CHCTEMA
xuMudecknx 3jieMmenToB .. MenaeneeBa»

Bapuant Nel
1. UT0 Ha3BIBAIOT MPUHIIUIIOM HEOIPEACIEHHOCTU U COOTHOIIEHUEM HEONPEAEICHHOCTH.
2. s ckonbkux AO cymma N+1=8? EcTb 1 Takue OpOUTAIH Y SJIEMEHTOB MIEPHUOTUIECKOM

cucTeMbl? ATOMBI, KAKHX JJIEMEHTOB UMEIOT HauOOJIbIliee 3HAUCHHE CyMMBI N+|?
-2
3. Harmiwre snextponso-rpadudeckue Gopmysr: Cr, Cl+°, Te?, Tb.

4. Hanummre snekTpoHHbIE POPMYIIBI €11le HEOTKPBITHIX s1eMeHToB Nel108, Nel13 u yka-
KUTE, KAKOE MECTO OHM 3aiIMYT B IEPUOJANYECKOI cucTeMeE.

S. CKopoCTb JBM)XKEHUS JIEKTPOHA 10 MepBoi 60poBCcKoit opouTe paBHa 2187 km/c. Eciu
MOTPEIIHOCTh B ONPEEICHUN CKOPOCTH paBHa 1 KM/c, TO KaKoil OyJeT npu 3TOM NOTPEIIHOCTh B
olpeieNeHnu KoopauHatel? CpaBHUTE €€ CO 3HAYEHUEM paJinyca OpOUTHI.

6. Tloacuure IIPUYIUHY pa3jindus B BCJIIMUNHAX HOHHBIX paAWyCOB JJISI H303JICKTPOHHBIX
nonos; 1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg®"); 0,57(AI*")

7. OOBsicHUTE 0000 HU3KYIO YCTOWYMBOCTH COETMHEHUN P-3JIEMEHTOB 6-TIeproJia B BBIC-
meit C.O.

Bapuant Ne2
1. [IpuMeHnMO 11 MOHATHE TPAEKTOPHUH JBMXKEHUS K MUKpodyacTuiam? Yem 3To onpeaesns-

eTCs M KaKoe IMMOHATHE €T0 3aMEHSCT?

2. VYkaxuTe 3HAYCHUE KBAHTOBBIX YHCE I BHEITHUX AJICKTPOHOB B aTOMaXx 3JIEMEHTOB C
nopsiAKoBeIM HOMepoMm 11, 14, 20, 23, 33.

3. Hanwmure snekrponHo-rpaduueckue Gopmyist: Pd, Zr'?, s,



4, Ha ocHOoBaHuM yueHUs 0 CTpOEHUH aToMa OOBSCHUTE, TOYEMY YHEPTreTUUECKHUM S-
HOJYPOBEHB BKJIIOYACT OJIHY OpOUTAJIb, P-TIOAYPOBEHB - TpH, d-NI0YpOBEHB - NSATH U f-
MOAYPOBEHB - CEMb. YKaXUTE MaX YUCIIO AIEKTPOHOB HA ATUX MOTYPOBHSX.

5. Yemy paBHa ae0poitsieBCcKas JJIMHA BOJHBI 3JIEKTPOHA, IBUXKYIIETOCS CO CKOPOCTHIO: @)
6-10° m/c; 6) 2187 km/c?

6. DHeprus NOHHU3AIMH [PH TOCIICI0BATSIILHOM OTPBIBE JIEKTPOHA OT aroMoB M( cocras-
nset: E1=733, E;=1447 u E3=7718 x)/mMonb. Uem 00bICHUTH pe3koe Bo3pacTanue Ez?

7. Kakyro cTpykTypy n0KeH uMeTh BOCbMOM nepuo1? [IoBTOpSIET Ji OH MOJTHOCTHIO
cenpMoit nepuo?

Tema: «XnuMunueckas CBA3b»
Bapuant Nel
1. Uem 00BbACHUTH HEBO3MOKHOCTh 00pazoBanus 100% HMOHHOI CBS3U U YeMY IPUMEPHO

paBHa O0JIs1 KOBAJICHTHOCTHU B HanboJiee HOHHBIX 6I/IHaprIX COCI[I/IHGHI/IHX?

2. YcTaHOBHUTE TPOCTPAHCTBEHHYIO CTPYKTYPY CIEIYIOIIUX MOJIEKYN U HOHOB, OINIPEIEINB
opOuTa M IEHTpaJIbHOTO aTomMa U ux Tur ruopuausanuu: NF3, NO,', PHs, PO43‘.

3. Kak 10/1KHBI MEHSATBCSI 3HAaYEHHE MOMEHTOB JMIIOJeH Mosieky B psiay: a) CIF-BrF-IF; 6)
NH3-PH3-ASH3?

4. [TonsipuzyemocTh Kakoro u3 HOHOB Ooubine: F umm Br, S% i Te?, CI wmm I'? O6wsic-
HUTE PUUMHY.

5. Tr. gna NaF=997°C, MgF,=1398°C, AlF;=1040°C, SiF,=-90°C, PF5=-94°C, SFs=-56°C.
OOBsACHUTH HAOTIOAaEMYIO 3aBUCUMOCTh. OOBSICHUTE pe3koe pasianuune Trut. AlF; u SiFy
CUHTasl, YTO MOJIIPHOCTH CBA3HM paBHOMEpHO yMeHblIaercst oT NaF k SFe.

6. Yem 00BICHUTH 3HAYUTEIIHLHO 00Jtee BeICOKHE T1ir. 1 TK. BOIBI M IJIABUKOBOW KHUCIIOTEI
M0 CPaBHEHUIO C TEMU, KOTOPHIE TOJKHBI COOTBETCTBOBATh UX MOJISIPHBIM Maccam?

7. DNEKTPUUSCKANA MOMEHT JHIIOJSA MOJCKYIsl HoS paBeH

0,31-10'29KJ1-M, a HgSe-O,OS-O'ZgKn-M. Onpenenure, Kak OTHOCATCS JUTMHBI JUIIONEH 00enx
MOJICKYIT.
Bapuant Ne2
1. [ToueMy npu HAIUYNK OJHON CBS3H MEXKAY aTOMaMHU OHA MOKET OBITh TOJBKO O-

cBs3bt0? Ilpu Kakux ycnmoBusix oOpaszyercs m- ¥ O-CBs3U?

2. Ckounbko cBsizeit y atoma cepol B Mojiekyiie SO,Cly, y yriepoaa B mosekyiae COCl,; kak
9TO COTJIACYETCs C THUIIOM THOPHIU3aIui?

3. Kakas mosnekyna MmoxkeT cymectBoBath U nmouemy? ClFz, FCls, Brls, 1Brs.

4, Kak n3mensiercs mossipusyroiiee 1eiCcTBHE HOHOB S-3JIEMEHTOB BTOPOM rpytiibl oT M( k
Ba 1 moueMy 3T0 NPUBOAUT K MOBBIIEHUIO TEPMUUECKON YCTOMUMBOCTH UX KapOOHATOB B TOM
’)K€ IOCJIEJ0BATEIILHOCTH?



5. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHATE IPUUNHBI H3MCHEHHUS ITOM

BCJIMYHHBI.

6. Kakoe coenunenne 6omnee repmuuecku ycroiunbo? PhCO3 mimun CaCOg; PbCly nim
PbBI’4.
7. Paccunraiite a¢pextuBHbIN paanyc noHa Na B kpucramie NaF, eciu koHcTaHTa pemier-

KM ero paBHa 2,31 1070y, panuyc uona F paBeH 1,33-10% m.

Tema: «CkopocTh XMMHYECKMX peaknuil. XuMHYeCKOe paBHOBecHe.
JHepreTuKa M HaNpPaBJeHHOCTh XUMUYECKHX MPOIECCOB»

Bapuant Nel
1. Jluxpomat aMMOHHUS [IPH HarPEBAHUU PA3/IaraeTcs Mo peakiuu:

(NH4)2Cr207(1)=N21(r) + 4H,0(r) +Cr,03(t) AH® X p = -503 xJIx
CKOJbKO JHEPTHUU BBIICIHIOCH MPH PA3JI0KEHUN HEKOTOPOH IMOPIHH JAMXpOMaTa
aMMOHWUSI, €CJIM Macca TBEPOro octarka Ha 10r MEHbIIIE MacChl HCXOTHOTO BEIIECTBA.
2. Ouranbnus oopazoBanus HyO,(T) U3 npocthix BemiecTs paBHa - 136,1 k/[x/mMonb, 3H-

TaJIbINS TUCCOIMAIIMY Ta3000pa3HbIX BOJIOPO/Ia U KUCIOPOa COOTBETCTBEHHO paBHBI 432, 490
k/[x/mMonb. Berauciure suepruro cszu O-H B mepokcuae Bogopoia, MPUHSB dHEPTHio CBsi3H O-
O paBHoii - 138,07 xI>x/MOb.

3. Onpenemure AH®98 1 AU cuctemsr: 4NH3(r) + 302(r) = 2N2(T) + 6H20(Kk)

4. ITpu Temneparype 100°C ckopocTb 0/1HOM peakuuu B 2 paza 60blIe CKOPOCTH BTOPOH.
TemnepaTypHblil KO3 (HULHEHT CKOPOCTH NEPBON PEAKIMK paBeH - 2, BTopoi - 4. Ilpu kakoi
TEMIEPATYpe CKOPOCTH 00EUX PEAKIMil BBIpaBHUBAIOTCS?

5. Kak n3meHuTcs naBiieHue B cucTeMe nepBoHavaibHo coaepxanieit HBr u Oy, ecnu k Mo-
MeHTy HacTyruieHus: paBHoBecus: 4HBr(T) + Oy(1) = 2H20(r) + 2Bry(r)  mpopearuposaiio 10%
MCXOHOTO KOJIMYECTBA KUCIOPOa, a paBHOBECHbIE KoHLeHTpauuu [HBIr]=0,6 momns/;
[0,]=0,36 momab/n?

6. Bo ckonbko pa3 cienyeTr yBeIMUUTh KOHIIEHTPALMIO BellecTBa By B cucreme:

2A2( r) + BQ(F) = 2A2B(F)
YroObl Mpu YMEHBIIEHUH KOHIIEHTpaLUHU BemecTBa Ay B 4 pa3a CKOPOCTh MPSIMOii
peaKkuru He U3MEHUIIAch?
7. Jlns Hexkotopoit peakuuu AG°>0. Kakne 13 npuBeIeHHBIX YTBEPKIACHUN TPABUIIbHBI:

a) Kk >1; 6) k<l; B) B paBHOBECHON CMeCH Mpeo0IaJatoT NPOAYKTHl PEaKIHHu; T') B
pPaBHOBECHOM cMecH Mpeo0IIalaloT UCXOAHbIE BellecTBa?
Bapuant Ne2
1. [Ipu BoccTanoBnennu 80r okcuaa xene3a(3) anroMuareM Boeiienutcs 426,3 kJx Tera.

ITpu cropanuu 5,4 r METaJUINYECKOTO AMOMUHUA BbiaenuTcs 167,3 k/x ternna. Ha ocHoBaHnun
3THUX JTAaHHBIX, UCIIOJIB3Ys 3aKOH I 'ecca, BEIUMCIUTE SHEpreTndeckuid a3 Qext nmpu oOpasoanuu 1
MOJIb OKcHIa xene3a(3).



2. AH® 65, MgO(x) 1 CO5(r) coorBeTcTBEeHHO paBHa- 601,8 u -393,5 x/lx/Moinb. Temnora
paznoxenus MgCoz va MgO u CO, IH=100,7 xJ>x/mMob. Vcrionb3ys 3TH JaHHBIC, HAUAUTE
teroty oopaszoBanust MgCO3 13 371eMEeHTOB.

4. Borauciuth TeMnepaTypHbiil KO3(QGUIIMEHT CKOPOCTH PEaKIMH, €CIIH KOHCTaHTa CKOPO-
cru ee pu 100°C cocrasisier 6:107, a mpu 150°C -7,2:1072

5. Jlyst Toro uyToOBI yBeMuuTh B 216 1 256 pa3 ckopocth peakuuu cuHTe3a NH3, BO cKoJIb-
KO pa3 HaJl0 OBBICUTH B IIEPBOM cCilydyae KoHLeHTpauuto Hp, a Bo Bropom nasnenue? Kak
M3MEHHUTCSl CKOPOCTh pEeaklUy U yBeJIIMYeHUH JaBieHus B10 paz?

6. Cucrema C(rpadur) +COy(1) = 2CO(r) AH° =172,5 k]I

Haxonutcs B paBHOBecuu. YKa3zaTbh: a) Kak u3MeHuUTcs cojepkanue CO B cucreme
npu TOBbINIEHMH U W mpu HeusMeHHOM JaBieHuH? C yBeIMYEHUEM JaBICHHS MPH
Hen3MeHHOU Temmneparype? 0) MI3MeHUTCs M K p TIPH MOBBIIICHUH OOIIETO JIaBJICHUS U
HensmeHHoM t? Ilpu yBenmuenun t? Ilpu BBeneHuu B cucteMy karainuzaropa? OTBer
000CHOBATb.

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

Y CTaHOBUTH MpH CIEIYIOMMX KOHIEHTpauusax: (A) = 6mons/1, (B) = 2mons/1, (C) =
4monsw/n, (1) = 3mounb/n. B paBHOBecHYIO cucTeMy no6aBuiu 4 Mojb/n BemecTBa B. Bol-
YHUCIIUTh HOBBIC PABHOBECHBIC KOHIICHTPAIIUU BEIICCTB.

Tema: «PacrBopsbl. Teopusi 3JIeKTPOJIUTHYECKON AU CCOLMATMMI

Bapuant Nel
1. PactBop conmepxkut 0,1mons CaCl, u 0,1mom16 AICI3 B 251 pactBopa. Kakosa momnsipHas

koHuenTpanus nona Cl” B pactBope?

2. pH 1-10 H pactBopa c1aGoro 0 HOKHCIOTHOTO OCHOBAHHS paBeH 9. BEamcnTe KOH-
CTaHTY JUCCOIMAIIUN OCHOBAHMS.

3. VYka3arb, He IPOU3BO/S BBIUNCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEM paBHOW KOH-
neaTpanuu pH 6ombie nin Merbie. OTBeT 000CHYHTE UCXO/IS U3 3aKOHOMEPHOCTH M3MEHEHUS
KHCIIOTHO-OCHOBHBIX CBOMCTB anekTponuToB: KoSe u Ky Te; NazsPO4 u NagHPO,.

4. Haiinnre crenenps ruaponusa cosield u 3HaueHne pH U1t UX pacTBOPOB KOHIIEHTPALUA

0.1momns/m: NH4Br, KCIO, HCOONa.
5. ITPAQ,Cr,07 , ipu 25°C paBHO 2:107. Breimamaer nmu ocanok AgoCr,07 pu cMemBanuu

paBHbIX 00BeMOB 0,051 pactBopoB AGNO3 u K,Cr,07? Ctenenp qucconuauy 3THX
NIEKTPOJINTOB paBHA 90%.

6. Boruncnuts a u (H+) B 0,3M pacTBope yKCYCHON KHCIOTBI (K=1,8-10"). Kakwue 3HauCHHs
IOPUMYT 3TH BEJIWYHMHBI 1Tocie fobasnenus K 11 pactBopa kucnotsl 0,2mons CH3COONa?
Koaddunuent akrusnoctu nonos f{CH3;COO") =0,7.

7. Cpasuutb pacrBopumocts PbCl, u Pbly, Be(OH), u Ca(OH),. OtBet o6ocHYiiTe HCXOs
U3 TOJIIPU3AIMOHHBIX TPEICTABICHHIA.



Bapuant Ne2
1. PactBop conepxkut 0,1moib - sxBuBanenToB (NH4)3PO4 B 200Mit pactBopa. Kakosa mo-

napHas konuenTpauus nonos NH," B pactsope?
2. Boruncaute pH 0,001H pacTBOopa cepHOIl KUCIIOTHI.

3. VYka3arb, He IPOU3BO/S BBIUMCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEM paBHOW KOH-
nertpanuu pH 6onbiie i Mensie. OTBET 000CHYITE UCX0/1s U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3s1ekTpoiutToB: NaHCO3; u Na,ClO3; NaClos u NaClO.

4. Kakune BeMuuHBI SBISAIOTCA KOJIMYECTBEHHON XapaKTEPUCTUKON IIpoLiecca dIIEKTPOIH -
TAYeCKOU aucconuanuu? Jlaiire ux onpenenenue. Kakyro U3 HuUX v noyemMy Ha3bpIBalOT
MOCTOSTHHOW BEJTMYUHOMN?

5. Hatigure crenens rugponm3a NalOs u NalO B pactBopax xoHunentparwu 0,1 mois/n. 13
MIOJTYYCHHBIX JIaHHBIX CIEJaiiTe BBIBOJ O CPABHUTEIBHOM CHIIe KUCIOT, 00pa30BaBIIMX 3TH COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10"",

6. Bremamaer u BaSO, nmpu no6aBiieHny pactBopa cCepHOM KUCIOTH 00beMoM 100M1 mpu
koHieHntpaiuu 0,2Moib/11. K pactBopy BaCl, Toro sxe oobemMa, ecitn MoJsipHast KOHIICHTPAIUS
HKBUBAJIEHTA 3TOT0 pacTBopa paBHa 0,2mMo1b/11.? Byaer mu 1o6aBieHHOE KOJTMYECTBO CEPHON
KHUCITIOTHI 9KBUBAJICHTHBIM WU U30BITOUYHBIM?

7. Cronbko Moms NH,Cl cenryer o6asuts k 11 0,1M pacrBopa NH;OH(K=1,8-10") st
TOTO, YTOOBI KOHIeHTpauus noHoB OH” crana uncnenno pasaa Ka? YciaoBHo npruMem
f(NH,")=1.

Tema: «OKHCIHTENBHO-BOCCTAHOBUTEIbHbIE PEAKIINU H JJIEKTPOXHMHYECKHE
npouecchn

Bapuant Nel
1. 3aKOHUYUTH COCTABJICHHE YPaBHEHUS Peakuu U MoA00paTh KOAp(HUIUEHTH IPOCTENILINM

crocobom: SO,+H3ASO4+H,0—H3ASOs+...

2. Hanwmiuure ypaBHEHHs peakiyii U moa00paTs KOOQPUIMEHTHI DIEKTPOHHO-HOHHBIM Me-
TOJIOM: MnSO4+(NH4)28208+H20—>HMnO4+...; H,0,+CaOCl—

3. CoCTaBHTH B MOJIEKYJISIpHOIT (popme ypaBHenue peakimn: [Fe(CN)g]*
+H,0,—[Fe(CN)6]*+0,
4. Yemy paBHa MOJISIpHAsi Macca SKBUBAJIICHTA TIEPMaHTaHaTa KaJTUsl KaK OKHCIIUTENS, €CITH

9TO BEIIECTBO B MPOIIECCE PEeaKIIMK BOCCTaHABIMBAETCA: a) A0 cynbdara mapranma (II) 6) no
JMOKCHJIa MapraHiia B) 10 Manranara kaimus Ko,MnO,4?

5. Bynet nmu pabotath raabBaHUYECKHI 3JIEMEHT, COCTOSIIEH U3 BOJOPOIHBIX AJIEKTPOJIOB,
norpyxenubix B 1 1 0,11 pacrBopsr KOH npu 25°C, ecnu kaxyias cTenedb qUCCOLMAINN
pactBopoB KOH cootBercTtBenHO paBHbl 77 1 91%7?

6. T"anpBannueCcKUi DJIEMEHT

(-)2Cr/2Cr3+ | H,S04 | (Pb) 3Ho/6H" (+)



o0Opa3oBaBIIeliCs TPU KOPPO3HH XPOMa, OMAHHOTO CO CBUHIIOM, JJA€T TOK CHIION OA.
Kakas macca xpoMa OKHCIUTCS M CKOJIBKO JUTPOB BOJOPOJa BBIIEIUTCA 32 55¢ pabOThI
ATOTO 3JIeMEHTa?
7. MenHblii KyJIOHOMETP COEIMHEH MOCJIEN0BATENBHO C JIEKTPOIU3EPOM, B KOTOPOM HJIET

anexTponu3 BogHoro pactBopa AGNO3 Ha yroibHBIX 3JEKTpoJax (aiTe MOJHYI0 CXeMY
nporueccos, mpoucxoasanmx npu aekrponnze AGNO3). Ha kaTone B KyTOHOMETpe BBIIEINUIIOCH
192r menu, a B anekTpoausepe 450r cepedpa. Onpenenute BbIXO/ 110 TOKY B 3JIEKTPOIH3EPE.
Kaxoit 00beM 3aiiMeT BLIAEIMBIINICS KUCIOPO/, ECIIM 3TOT 00beM u3MepuTh 1pu 10°C u
nmasieduu 9730311a?

Bapuant Ne2
1. 3aKOHYHTH COCTABIICHHE YPABHEHHS PEAKIIMU U 110100paTh KO PHUIUEHTH POCTEHIITNM

criocobom: HSO4+KI+KCIO;—KCl+ls...

2. Hamummre ypaBHEHHUS peakiuii u mo100path K03)OUIMEHTHI 3JIeKTPOHHO-HOHHBIM Me-
tonoM: HSO4+H,S+KMNnO4—S+...; HNOs+FeS,—

3. CocraBuTth B MoseKyJsipHOi (popme ypaBHeHue peakuuu: NoHg+l,—No+I.

4, Kakyro maccy amoMuHusg MOKHO OKHCIUTh ¢ momoinsio 0,11 0,251 K;Cr,07 o peakiiuu
A|+KzCI’zO7+HzSO4—>A12(SO4)3+Cr2(804)3+KzSO4+H20.

5. DJ1C ranpBanuueckoi memu (-)Ag/AgNO; 0,0058  /0=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. Onpenenure KOHIEHTPAIHIO 3JICKTPOIHUTA MPH MOJIOKUTESITBHOM
AIIEKTPOJE, ecii KO (HUIIMEHTH aKTUBHOCTH HOHA cepedpa B pactBopax AGNO; mpu
OTPHUIIATEIIEHOM U TIOJIOKHUTEIILHOM 3J1eKTpoie paBHbl 0,945 u 0,750.

6. [Ipu paboTe ranbBaHUYECKOIO AJIEMEHTA

(-) 4A1/4A1 | H0, O | (Cr) 120H/6H,0, 30; (+)
00pa3oBaBIIErocs IpU KOPPO3UU ATIOMUHUS, KOTOPBIA HAXOIUTCS B KOHTAKTe € Xpo-
MoM, 3a ImuH 20c ero paboThl Ha XpOMOBOM KaTojie BoccTaHoBuiI0Ch 00,0341 Kuciaopoaa.
Omnpenenure, HaCKOJBKO YMEHBIINIACH NP ATOM Macca allOMHHHUEBOIO JIEKTPOJa
U Y€MY paBHa CHJIa TOKa, MPOTEKILEro MO BHEIIHEH 11eTH TrajlbBAHUYECKOT0 3JIEMEHTA.
7. Uepes cepeOpsiHbIN KyJIOHOMETP MPOMYCKaIN TOK B Te4eHHEe 34. AMIepMeTp MOKa3bIBajl

cuiy Toka paBuyto 0,9A. Haiitu % morpemHocTy, JaBaeMblil aMIEPMETPOM, €CITH 3a ITO BpeMs
B KyJIOHOMETpE Ha KaToze Bblienuiocsk 12,32r cepedpa.

Tema: «KoMIuieKcHbIE COeTHHEHMUSD»
Bapuant Nel
1. Hassatb xomrutekcHbie coequnenus: Ba[Cu(C,04)2], [Co(NH3)2(en)(Cl,)]CI,

[PtCI,][AUCI4].

2. Hanucats popmynst: a) rerpaitononnnat(1l) nnaus™); 6) xaopua OpomarerpaaMMu-
HakBaxpoma(lll); B) TpraMMUHXJIOPOIUHUTPOKOOAITBT.

3. MoskHo s ocaauts nonsl Ni>+ u3 pactsopa Ko[Ni(CN)4] o6bemom 11 u C=0,1
Moute/muTp, coaepikariero 0,2 moiab KCN(a=80%), eciu 1006aBUTH 10™*moub cyabbuaa
amMonus? [Ipy Kakoi MT KOHIICHTpALMH CYJIb(pHUIa aMMOHUS HAYHET BBIMAAaTh OCATOK?

(ITIP(NiS)=2:10"%).



4, OrmpenenuTe THI THOPUIM3ALNH B CICAYIOIINX KOMIUICKCAX, a TaK )K€ H300pa3uTe ux
reomerpuueckyro popmyiny: [AuCly] ; [PtCls]” .Uemy paBHBI HX MarHUTHBIE MOMEHTBI?

5. JIst OCaskICHHSI XJIOPUA-HOHOB, COCTABJISIOIINX BHEIIHIOK chepy KOMIJIEKCHOTO CO-
enunenus, u3 100ma 0,02m pactBopa coenunenust CrCls-5H,0 motpe6oBanocs 20Mit

0,2m pactBopa AgNO;. Ilo pesynapTaram 3TOTO ONBITA COCTaBHTE KOOPAMHALMOHHYIO
bopMyTy COeTMHEHHUS U HA30BUTE €TO.
3+
6. C nuranamu cJ1aboro WM CUIBHOTO Ot KOMIUTeKChl Co " SIBISIOTCS CUIIBHBIMU

2 .
OKHCIIUTENAMH, a Komruiekcsl Co™ MIPOSIBIISIIOT BOCCTAHOBUTENBbHBIE CBOMcTBAa? Kak
310 00BsicHseT TKII?

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

2. Hanmcates ¢popmynsr: a) ammunanentanuanopeppar(Il) natpus; 6) auruapokcorerpa-
xsnoporutatusart (IV) ammonus.

3. K 0,2m NiSO, no6asmmm pasabiii 06bem 2M NHs, Borauciuts [Ni]*+, ecinu cuntars 4to B
pactBope obpasyercst komruiekcHbIit non [Ni(NHs)s]*+.

4- . 4-
4. B xomrutekcax [CO(NO2)g]™ u [Ni(CNS)s]™ muranasl 001a1at0T CUIILHBIM MTOJIEM.
CocTaBbTe SHEPTETHYECKYIO cXeMy oOpa3oBaHus cBs3elt (Meton BC) B 3THX KoMILUIeKcax u
YKa)XUTE€ MarHUTHBIE CBOWCTBA KOMILIEKCOB.

5. Onpenennute KOOPIUHAIMOHHOE YUCIIO (X): [Fe”Fx]'(X'Z); [Fe”CIx]'(X'Z).

6 7
6. Kaxkas snexkrponnas koudwurypanus, d” wiu d', naet 6onbiiee 3Hadenue Ecy st
OKTa3IpUUECKUX BHICOKOCITMHOBBIX U HU3KOCITHHOBBIX KOMILJIEKCOB?

Tema: «uaementsl VIIA, VIA, VA rpynm»

Bapuant Nel
1. DKcnepruMeHTaIbHO ycTaHoBieHo, uTo KClO, pasnaraercs okono 400°C, HCIO4 u Cl,07

NIpY HarpeBaHWU B3pHIBAtOTCS, pa3baieHHbie pacTBopsl HCIO, BiomHe ctabunbHbI. [TokaxnTte
CTPYKTYpY 3TUX coeuHEeHnH. Kak MOXHO 0OBACHUTD pa3Inune B UX YCTOHYUBOCTU?

2. OOBACHUTD Pa3IMYHBIA XapaKTep B3aUMOJICHCTBUS TaJIOTEHUI0B IIEIOUHBIX METAJIJIOB C
H,S04 (kon11.). Hancath ypaBHEHUS peakiuii.

3. 3akoHUNTE ypaBHEHMsI peakuuid. PaccTaBbTe K03 (PUIIMEHTH HOHHOAJIEKTPOHHBIM
METOJIOM.

a) H2S0,4 + Cl, + H,O — I‘) Se+Cl, + H,O —

6) CaOCl, + NaBr + H,O — I[) Kl + H,SO5 —

B) SO, + NalO3; + H,O — e) Sb,0O3 + Bry + KOH —
4. CpaBHHTE CTPOEHHE KPUCTAIUIOB KHCIIOPO/a, CEPHI, CElleHa, TeuTypa U mosonus. Kak
U3MCHSIFOTCS TEMIICPATypPhI [UIABICHUS U KUITCHHUS B 3TOM psiny? Uem 310 00bsicHsiercs? Kakue
N3 MCPCUUCIICHHBIX MPOCTHIX BCUHICCTB OTHOCATCSA K AUIJICKTPUKAM, 4 KAKHE - K I10-

JyIPOBOJAHUKAM?



5. [TocTpotite rpaduk 3aBUCUMOCTH OT MOPSAKOBOTO HOMEpPA aTOMHOTO paanyca, IEPBOM
HHEPIrUH HOHU3ALMU U CPOJACTBA K MIEKTPOHY I aTOMOB P-2J1€MEHTOB VI rpynmsl.

6. Onummure CTPYKTYpbl OKCUJOB P-3JIEMEHTOB V TPYMIIbl B ISTUBAJICHTHOM COCTOSIHUH,
CBSI3H, YCTOMYMBOCTh, OKHCIUTEIIBHO-BOCCTAHOBUTEIILHBIC CBOMCTBA M KUCIOTHYIO (DYHKIIHIO.

7. [IpuBenuTe npuMepsl peakiyi, WIUTFOCTPUPYIOLINE OKUCIUTENbHBIE,
BOCCTaHOBUTEIIbHBIE CBOWCTBA, A TAKXKE MPUMEPBI AUCIIponopiroHupoBanus noHa NOy
(MOKaXKuTE CTPYKTYPY aHUOHA, CBSI3H, YCTONUNBOCTH).

Bapuant Ne2
1. N3006pa3ute anekTpoHHBIE (OPMYIIBI CTPOCHUS MOJIEKYN (propa, hropoBOIOpOAa,

dropuna xanus. Kak oOpa3yercs cBs3b B MOJIEKYJIaX STUX BEILECTB?

2. CocraBbTe ypaBHEHUS XUMUYECKUX PEAKIIUA, TOKA3bIBAIOLINE B3aMMOICUCTBHUE JIUTUS C
XJIOPOM, MOPOLIKA jKeJie3a C XJIOPOM, B3aUMOJIEHCTBHE XJI0pa ¢ BOAON U TOPSYUM pacTBOPOM

IIETI0YH.
3. 3aKOHUUTE YpaBHEHMsSI peaKLUUi U ypaBHANTE HOHHO-3JIEKTPOHHBIM METOJIOM:

a) SeO, + H,0O + SO, — F) Na,S,03 + H2504(K0HL{.) —

6) Al,Se;+ HCI(P336) — n) A1Cl3 + H,S + H,O —

B) KO; + CO; —
4. Berancnure maccoByro goio (%) KCIOs, eciu 6,5 T pactBopa, pearupyst ¢ u36srtkom Kl

B CEpHOKHCIIOM pacTBope, oOpasyert 0,635 r iona.

5. [IpuBenuTe mpuMeEpsI peaknii, B KOTOPBIX CEpa UIPAET POJIb COOTBETCTBEHHO
OKHCIUTEN U BoccTaHOBUTENA. OOBSCHUTE BO3MOKHOCTD UX MPOTEKaHMUs, UCIIOIb3YsI 3HAUEHUS
E°298 nonypeakuumii. KakoBsl ycnoBusi, 01aronpusTCTBYIOLINE PEAKIIUN AUCIPOIIOP-
LIMOHUPOBAHMS HEMETAJIIOB?

6. I[lo  yMeHBLIEHHIO TEPMUYECKOI yCTOHUMBOCTH O6€3BOAHBIE HUTPATHI(")
pacroiararoTCs B CICAYIOLUN Psijl: HUTPATHI IIEIOYHBIX METAIIJIOB (575-6750C), HUTPATHI
LEIOYHO3eMeNbHBIX MeTamios(575-560°C), uwutpatbel Co (1), Ni (1), Cu (11); Zn (I1) (270-
35OOC), Be (1250C), Cr (IIT) (50°C), HNO3 (na cBety npu 0ObIUHBIX ycToBUsX). Kak MOXHO
OOBSICHUTH MA/ICHUE YCTOMYMBOCTH B YKa3aHHOM DSy ?

7. Onumure ctpyktypy NH20H u N3, ocHOBHBIE CBOICTBA, CIIOCOOHOCTH K aCCOLUAINH
MOJIEKYJI, CAMOMOHM3AIINY, K B3aumozencTBuio ¢ HyO u kucinotamu, K IposIBICHUIO OKUC-
JMTEIHHBIX U BOCCTAHOBUTEIHHBIX CBOUCTB. [IprBeInTe ypaBHEHHS PEAKIIHNA.

Tema: «Jnements! IVA - A rpynm»
Bapuant Nel
1. B okcocoenuuenusix 6opa (I11) cpennee mexbsaepHoe pacctosiHue dg0 B TPEYTOJIBHBIX

crpykrypax (BOs3) paBHo 0,136 HM, a B TeTpasapuueckux (BOy) - 0,148 um. Kak 00bscHUTB
paznuurie dg0 B cTpykTypHBIX eaunaniiax (BO3) u (BO4)? Onumiure CTpoeHrEe MOJIEKYITbI
H3BO3 u xpucramioB 6opHoi kucioThl. B uem ocobennoctn nonuzanuun H3BO3 B BogHbIX
pactBopax? KakoBa ux cumna?



2. Omnumute ctpoenue terparagorennioB C. Kak n3mensitorces B psiny CF4 - CCl, - CBry -
Cly dCal, EcBsi3n, S°298 , AG°298 , TemriepaTyphbl IUIABJICHUS U KUIICHHSI, TEPMUYECKas YCTOM-
yuBOCTh. KakoBa XUMHUUECKasi akTUBHOCTD JIAHHBIX COSAMHEHUN? YpaBHEHUS peaKIluil.

3. 3aKOHUMTE YPAaBHEHUS PEAKIIUM:

a). In,)03+C+Cl; —» 1). TIC1 +KC1 —

0).In(OH); + NaOH — 1x). B+ NaOH + O, —

B). T1,CO3 + H,O + CO; — e). BF; + H,O —
4. JlaiiTe XxapakTepUCTUKY ITPOCTHIM BelecTBaM 31eMeHTOoB |VA rpymnmsbl. [lokaxure
U3MEHEeHHS (PU3NYECKUX U XUMUYECKUX CBOMCTB, TEMIIEPATYPHI IUTaBIeHUS U KUNIEHUST, AHgaroy.

5. Cpasaute AG°298 peaknuit B3anmoaeiicteus T1,0 u T1,03 ¢ Bogoii B pacuere Ha |
Moiib Hp0(k.), Kak H3MEHSIFOTCSI KUCIIOTHO-OCHOBHBIE CBOMCTBA OKCHUJIOB U THAPOKCUIIOB C
MOBBILICHUEM CTEIIEHU OKUCIICHUS?

Bapuant Ne2.
1. Uem o0bsacHsETCS 60bII0E pazHOOOpa3ue okcodopaToB? M3 KaKUX CTPYKTYPHBIX

eIMHUII TOCTPOeHbI HOHBI cocTaBa B0, kpucramioB NaBO, u Ca(BO,), , eciau dgo-

0.137 um? CocraBbTe CTpYKTypHYIO (hopmyiny TpumeTtabopar nona (kpucramia NaBO2) u
noaumeradbopar-rona (kpucramt Ca(BO3),).
2. [TpuBenure snexrponHbie KoHpUTrypanuu monekyinsl CN u monoB CN™ u CN+. [Touemy

nor CN” umeeT Oostbliiee MeXBSIACPHOE PacCTOSTHUE TI0 cpaBHEHHIO ¢ Moiekyioir CN. CpaBHute
3HAa4YeHUs HPHEPTUHU UCCOLUAINU U 00BbscHUTE XapakTep ux u3mMeHeHus B psagy CN - CN - CN+,
[Touemy monexyna CN umeeT BbICOKOE 3HaU€HHE CPOJICTBA K IEKTpoHY (3,7 3B) u sHeprun
nonmsanuu (14,2 »B).

3. Jlonuiure ypaBHEHUs PEaKLIMiA:

a). N,B4O7 + HZSOA(K) + C,HsOH— r). A1,03 + N2Os —

0).Bls + HZSO4(K) + H20— I[). Na3[AIF6] + NaOH —

B). Al + HNO3(p.)— e). Ga + Na,COs3(k.) + H,O —
4, OxapakTepu3syiiTe coeIMHERNs 2JIEMEHTOB |VA IpyIIIbI CO CTENEHBIO OKMCIEHHUS +2.
KakoBEBI KMCIIOTHO-OCHOBHBIE U OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA JAHHBIX

coenuHeHui. [loareepaure ypaBHEHUSAMU pPEAKIUN.

S. O0mwsacHute peskoe paznuuue t mi. GaFs; (1000°C) u GaCls (78°C), InF3 (1172 °C) u
INC13 (586°C). Onummre CTpyKTyphbl COETUHEHNUH 1 XapaKTep CBsI3ei.

Tema: «9uaementsi |11B, VB, VB rpynn»
Bapuant Nel
1. JlaiiTe CpaBHUTENBHYIO XapaKTEPUCTUKY JIAHTAaHUIAM U aKTUHUAAM, KAKHE DJIEMEHTHI

Oomee peakIMOHHOCIIOCOOHBI, KAKHE OKCUIBI M TUAPOKCUIBI Ooniee ycToWuuBhl. Kak n3meHnsercs
UX KACJIOTHO-OCHOBHOM XapakTep.

2. Kak u3meHsieTcst ycToiunuBOCTh coequHeHuid T1 - Zr - Hf B cBsI3u ¢ M3MEeHEHHEM CTeneH
OKHCJIEHH 3THX 51eMeHTOB? [louemy?

3. Kaxkue npoiieccbl BO3MOXHBI IPU PACTBOPEHUHU:



HfCl; + FeCl;—
TaCls + Kl—
V505 + NaOH—
Nb,Os + H,SO4 —
4, Kakwue xommiekcsl 06paszyroT V, Nb, Ta. Kak usmensiercst uX yCTORYHBOCTH?

5. Kakas macca BaHajiata aMMOHHMSI C MacCOBOM JioJiel mpumecei 25% mnotpedyerces s
nosydeHus 9,1 r okcuaa Banaaus (V)? Kakoit o0beM aMmMuaka (H.y.) Py 3TOM BBIICTUTCS?
Boixon npoaykra peakiuu coctasiser 70%.

Bapuant Ne 2
1. Kakas conb ScCls, Yds, LaCls, VCls, TiClz umeet 6ombiie pH B BogHOM pactBope?

[Touemy? Hanummre ypaBHEHUS THAPOJIU3A.
2. YUto npou30MIET IPU B3aUMOJICUCTBUU
3. Ta+ HF + HNO;——

Ti +tHC1—

Zr0O; + Ko,CO3—

ZI’O(NO3)2 +7Zn+ HC1 —
4. Hcxons u3 xapakrepHoro koopaunauonnoro uncia Ti (1), oobscaure crpoenune TiFs,
TiO3, TiBrs, Tils, TiCls. IToyemy npu 00b1uHBIX yeinoBusx T1C1l; — KpucTauIMYecKoe Bele-
CTBO, B TO Bpemsi Kak TICly — sxuakocts? Omnpenennurte CTPYKTYpY, YCTOMYHUBOCTD, CBOMCTBA

ranoresunos V, Nb, Ta.

5. Berancnmute AG®;9g peakimu paznoxerns NH,VO3(x) ¢ oopazosanuem V,0s5 1 1a3000-
pasubix NH3z u HyO, ecin AH®295= 195,02 xJ[>x/Monb V205, AS®9g = 423,86 JI>/Tpan Moib
V70s. Kakoii hakTop - SHTaIBIMIHBIA WK SHTPONUIHBIH - ONpeesseT HallpaBIeHHe IpoTe-
KaHus npotuecca u nouemy? Kakue yciaoBus He00X0AMMBI AJ1sl MPOTEKaHuUs nporecca?

Tema: «aements! VIB - VIIB rpynm»

Bapuant Nel
1. Yem MOKHO pacTBOPUTH XpOM, PEHUI, ITpU KakuXx ycioBusax? Ha yem ocHOBaHO uX pas-
anane?
2. Kakwue BemiecTBa 00pa3yroTcs Ipu B3aMOAEHCTBUU:

a) Na[Cr(OH),] + H.O + H,SO, —

6) ReO; + Br, + H,O —

B) WOs+ Kl + H,SO4,—

r) WO; + KF (u36) —
3. Onpeenuts cTpykTypy Komruiekcos [Mn(H20)6]*"; [Mn(Cr)s]*; [WFg]*. Kakoit u3 s1ux
KOMIUIEKCOB 0oJiee yCTOMUnB?

4. MoryT 11 UMETh OTpULIATENIbHYIO CTeneHb okuciaeHust Cr u Mn B cBOUX COEAMHEHMSIX;
OTIPEACIIUTh UX CTPYKTYPY, YCTOHUHBOCTb.

Bapuant Ne 2
1. Moo i onyuuth Metamuibl u3 Na;W0,; KoMn04; KoCrO,4. Tepmonunamudeckn

000CHOBATE.



2. 3aKOHUHTE YPAaBHEHUE PEAKIUIA:

a) K>,CrO; + SnC1, + HC1 —

6) MnO,+ H,SO, —

B) MnO, + PBO; + H,SO, —

F) KIO3 + MnSQO,4 + H,SO4 —
3. Omnpepenure CTPYKTYpPy, KOOPAUHAIIMOHHBIE YUcia B coequHeHusx: Na[MnSy];
Na[MnQg]; Nap[WO,]; Naz[VoO3C1s]; Na[WFs]. Kakoe coeaunenue 6oiee ycToiunBo?

4, CpaBaurte t maBnenus, kunenusst Mo, Cr, Mn, Re. O0bsicHUTE TPUYKMHBI TAKOTO U3MEHE-
HUSL.

Tema: «Jaements! VIII B rpynnsi

Bapuant Nel
1. [MpunsTo nBOsIKUM 00pa3om mompasaensats d-amementst YIII rpymmer Ha: 1)cemericTBa

’eJie3a U IIaTUHOBBIX; 2) Tpuajbl Fe - Ru -0s,Co-Rh-Ir, Ni -Pd - Pt. Kakue dakTops! kinamyrcst
B OCHOBY TOTO U Jipyroro jencuusi? OTBeT 000CHYITe, IPUBE/IS apryMEHTBI 33 M IPOTUB TOTO U
JPYTOro JICIICHHUSI.

2. [IpuBenute npumepsl coenureHunit kodbansta (0), poaus (0) u upuaus (0). Kakoso, ux
CTPOCHHE U CBOWCTBA.

3. Kakyro reomerpraeckyro korduryparmo umetor noust [Ni (CN)4J% u [Ni (NH3)s]** Uem
OTIpEIETISIETCS Pa3INvKe B UX CTPOCHHUH?

4. a) RuO4 + HBr—H; [RuBrg] + ; 6) K4 [Fe (CN)g] +1; —

B) K>,0s0,4 + O, + H,O —
5. Cwmech Cu u Fe, conepxanne Fe B koTopoit 60%, odpadboTtamu pactBopom pa3od. HyS04,
P TOM BbIIETIIIOCH 112 mut. raza. Onpeaenure Maccy UCXOHOM CMECH.

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

CJIO’KHBIX BEIIECTB YKKUTE CXOTHBIC M Pa3InYHbIe CBOMCTBa dnieMeHTOB Fe - Ru- Os. Otser
MOATBEPANTE YPABHEHUSIMH COOTBETCTBYIOLIUX PEAKIUH.

2. CpaBuute BoccranoBuTenbHbIie cBolicTBa Fe (OH), — Co (OH); - Ni (OH),. HanurmmTe
YPaBHEHUS PEaKIN OKUCIICHHS TaHHBIX coequHEeHU. OTBET apryMEHTUPYHTE.

3. CpaBHuTe ycTOIUMBOCTH rajoreHuaubix komriekcos Pt (11) u Pd (I1). daiite ucueprsi-
BaIOIIMH OTBET HA OCHOBAHWNM 3HAUEHUH Kjeor. TAHHBIX KOMITIEKCOB.

4, a) IrFe+H20— 6) K,0sO4 + O, + H,O —

B) K,RuO4 + H,SO4 —
5. B 006pa3site MarHuTOrOpCcKoii JKene3Hou pybl coaepkanock 60% sxenesa B Buze Fes04
(marnetut). Kakomy copepxanuio (B %) MarHeTuTa 3TO COOTBETCTBYET?



Kpumepuu OUCHKU Oomeema cmydeHma npu 6blnOIHEeHUU KOHmp0J'le0l7

paoomot
Ounenka TpeOoBanus K 3HAHUAM
OTJIMYHO MPUBE/ICHBI TOJHbIE MPABUIbHBIE PELICHHs, OTBEThl I'PAMOTHO
apryMEHTHPOBAHBI
XOpOIIIO JOTYIIEHbl HE3HAUUTEIbHbIE MOTPEIIHOCTH IpPH OTBETaXx Ha
BOIIPOCHI, apTyMEHTaIMs ObLIa HE TIOJTHOM
yIIOBJIETBOPHUTEID B oTBetax Ha HEKOTOpBIE BOMPOCHI JOIMYIIEHHI IpyOble OIMIMUOKH,
HO 9acTh BBIBOJIOB HE AapryMEHTHUPOBaHA WJIH apryMEHTHpPOBaHA
HENPAaBUIBHO
HEY/IOBJIETBOPUTE Oteetsl Ha 50 u Gonee % BOMPOCOB OMIMOOYHBI, OOJBITUHCTBO
JBHO BBIBOJIOB HE apT'yMEHTHPOBAHbI WJIM apTyYMEHTHPOBAHBI HEMTPABIIILHO
Ilpumepnvle sapuanmeul mecmogvlx 3a0aHull
Tema: «OcHOBHBIE IOHSTHUS U 32aKOHBI XUMMHU. DKBUBAJIEHT)

Bapuant Ne 1

1. ®akrTop PKBUBaJIEHTHOCTHU COJIU

1) 1/ocHOBHOCTB

2) 1/4mncino kKaTHOHOB * BaJICHTHOCTH KATHOHOB

3) 1/xucnoTHOCTD

4)1/49mncno aToMOB dJeMeHTa * BalleHTHOCTD AJIEMEHTa

N

d)aKTop OKBHUBAJICHTHOCTH OCHOBAHU A

1) 1/ocHOBHOCTH

2) 1/gaucio

KaTHOHOB * BaJICHTHOCTh KATHOHOB

3) 1/KHCIOTHOCTH

4) 1/aucio

aTOMOB dJIEMEHTa * BaJICHTHOCTB dJIEMEHTA

3. IIIoTHOCTH rasa 1o T'elHio paBHa 1 1, IINIOTHOCTD I'a3a 11O HECOHY

122 2)1,1 3)20 4)44
4. Tlpu cropanuu 4*10° kr yriepoaa uucio Mmosiekyn CO;, paBHO

1) 2*10% 2) 2*10%°  3)2*10%  4)2*10%
5. DKBHUBaJEHT UCXOJHEIX BEIIECTB B peaknuu

H,C,04 + Ca(OH)g = CaC,04 + H,O
1) 1/2,1/22)1, 1/2 3)1/2,1 4)1,1
6. OObem (B 1), 3aHEMaeMbIid 5,25 T a3ota mpu26°C u gapnennn 98,9 xlla # # #

7. MaccoBsle J0JIH rajoreHa B raJIoreHu/Ie MeTaslia i KUCIOPO/ia B €T0 OKCHIIE
COOTBETCTBEHHO paBHbI 68,35% u 15,4%. Ha3panue ranorena # # #

8. Bbpom maccoii 0,4586 r BeiTecHsieT u3 pactBopa Kl iton maccoii 0,7280 1, KoTOpHIii
B3aMMOJEcTBYyeT ¢ MeTaiuioM maccoi 0,5935 r. MosnsipHas Macca SKBUBaJIEHTa METaJuIa

B I/MOJIb




~

10.

[{uuk pearupyet ¢ u30bITKOM BoAbI B mienouHoiu cpene (NaOH) ¢ oOpazoBanuem 5,6 1
rasa (H.y.). DKBUBaJICHTHOE KOJIMUYECTBO BEILIECTBA IIMHKA B MOJIb

Bapuant Ne 2
@aKTOp IKBUBAJIEHTHOCTU KUCJIOTHI

1) 1/KHCIOTHOCTH
2) 1/0CHOBHOCTB
3) 1/umciio aToMOB lIeMEHTa * BaJIEHTHOCTH 3JIEMEHTa
4) 1/uncio KaTHOHOB * BaJEHTHOCTH KATHOHOB
®dakTOp HIKBUBAJICHTHOCTH OKCHIA
1) 1/gucno KaTHOHOB * BAJICHTHOCTh KATHOHOB
2) 1/ocHOBHOCTH
3) 1/umciio aToMOB 31eMeHTa * BAJIGHTHOCTH JIEMEHTA
4) 1/KMCIOTHOCTH
Macca (B rpammax) 0,25 MOJIb OKCHJIA JTUTHS
1)5,75 2)6,2 3)7,5 4)9,25
4: KonnuecTBo BeniecTa (MoJib), coaepxaiueecs B 37,6 r uurpata meau (1I)
1)0,3 2)3,353)0,2 4)5
OnMH MOJIb BOJIBI IIPH H.y. 3aHUMAET 00beM

1) 18 Mn2) 118 n 3)22,4n 4)22,4mn
[TnoTHOCTH ra3a no Bo3ayxy paBHa 1,17, MonexyinspHas Macca rasa

Macca (B rpammax) HaTpus B 35,1 r XJiopuaa HaTpus paBHa
Ha neitrpanuzanuro 3 r H3AsO4 uzpacxonosainock 2,366 1 KOH. OCHOBHOCTB KHUCIOTBI

N3 48,15 r okcua MeTayuia MOXHO MOJTy4duTh 88,65 r ero Hutpata. MomsipHas Macca
HKBHMBAJICHTA JIBYXBaJIECHTHOTO METalJIa B T/MOJIb

Tema: «OCHOBHBIC KJIACCHI HECOPTAHMYECKHX COCIUHEHHID»
Bapuant Nel

1.

®opmyna KpHCTALIOrHApaTa Cynbdara HaTpHs, Macca KOTOPOTo MPU 00e3BOKUBAHUH
yMeHbImiIach Ha 47%

1) Na SO, * 2H,0 2) Na,SO,4 * 7TH,0
3) Na,SO4 * sH,0 4) Na,SO, * 6H,0
KapOoHaT Kausi pearupyeTr B pacTBOpPE ¢ BElIeCTBaMH Habopa

1) CO,, SO3, H3PO, 2) CO, KOH, HC1
3) BaC1,, HNO3, Rb,SO4 4) KHSO4, NaOH, SO4
OmHOBpEMEHHO HE MOTYT HaXOJIUTCS B PaCTBOPE BellecTBa Habopa

1)Na,SO4 u HC1 2) NaOH u H,SO4
3) NaC1 u H,SO4 4) NaOH u K,SO4
OHOBpPEMEHHO B paCTBOPE MOTYT HAXOJUTCSI HOHbI

1) Ni?*, K*, S04, I 2) Pb?*, S, CH3COO; Ba®*
3) NH,*, PO, Ca®t F 4) A1*, Fe**, CO5%, Br

Y CcTaHOBUTH COOTBETCTBHE MCKAY BCUICCTBOM U CBOMCTBaAMH

l: a3oTHas kuciaoTa  A: B3aUMOJCUCTBHE C COMSIMH MEAH C OOpa3oBaHHEM
ocaJika



2: runpokeus HaTpusi b: B3ammopeiicTBue ¢ consiMu Oapusi ¢ 0Opa3oBaHHEM
ocajka

3: consHas kucnora  B: B3auMoJelCTBUE C cepoil IIPU HarpeBaHUU

4: cynb¢at amroMuHMs 1 B3aumMoeiicTBre ¢ IUHKOM ¢ 00pa3oBaHHEM BOJIOPOJIa

6. KomnnyecTBo BO3MOXHBIX cosieii oopazoBanHbix H3S04 u Al(OH)

14 2)1 3) 2 4) 3 5)5
Bapuant Ne 2

1. Tmapua ogHOBaJIGHTHOTO MeTajuta coaepkut 12,5% Bomoposa mo mMacce.
1) cepebpo 2) Hatpuit 3) nuTuit 4)301510TO

2. Jluokcup yriaepojaa MOKET pearupoBarh ¢ BEIeCTBaMU Habopa

1) CaO, (NH,4).C03 pactBop, HNO3  2) Na,CO03 pactBop, Mg, C (kokc)
3) KOH, H,SOy, pactop BaCl, 4) CuS0,4, NH3, NaOH
3. OmHOBpPEeMEHHO HE MOTYT HaXOJMUTCS B PACTBOPE BelleCTBa HAbopa

1) BaCl, u NaNOs 2) BaCl, u NaBr
3) Ba(N03)2 u Kl 4) Ba(N03)2 u H,SO,4

4. Kuciyro cojib MOKHO MOJIY4YUTh B BOJHOU Cpejie MpU B3aUMOAEHCTBUU
1) LiOH u HBr 2)CsOH u P,05
3) Mg(0H), u HCOOH4) AlOH)3 u N2O3

5. OJIHOBPEMEHHO B PACTBOPE MOT'YT HaXOAUTCS HOHBI

1) Ba**, Na*, F, CO*
2) Ag*, Ca**, Br, NOs
3) Zn** ,NH," , OH", I
4) Cu®*, AP, CI', SO~

6. YCTaHOBHUTH COOTBETCTBHE MEX/IY BEIIECTBOM M CIIOCOOOM €ro pacro3HaHUSI:

1) 1: yrmekucnelii ra3  A: BO3ropaHue TJCIOIICH JTydHHBI

2) ammuax b: Bo3ropanue ¢ XxapakTepHbIM 3ByKOM

3) kuciIopoa B: nomyTHeHNE U3BECTKOBOM BOJIBI

4) BomOpOA I': u3MeHeHune OKpacKu BIaKHOW WHIMKATOPHOU OyMaXKKu

7. YCTaHOBUTH COOTBETCTBHE MCXKAY BCUICCTBOM U CBOMCTBAMHM:

1) a3oTHas KUCIIOTA A B3aMMOJICHCTBHE C COJISIMU MEIH C 00pa30BaHHEM
ocajika

2) THIpOKCU HATpusi b: B3auMmojelicTBUE ¢ cosiMu Oapusi ¢ 00pa3oBaHUEM
ocajika

3) comsiHas KKCIO0TA B: B3aumogelicTBre ¢ cepoil IpHU HarpeBaHUU
4) cynsdat aqroMuHAS [ B3aUMOJICHCTBHE C IIMHKOM ¢ 00pa30BaHHEM BOIOPO/Ia

8. B pesynbrare cienyromux mpeBpamieHuii

Si02+C Ca HCI 02
Ca3(PO4); ——— X; ————> X, ——— X3 ——

Ca3(P04)2
s— Xs

o0pasyeTcs KOHEUHBIN MPOIYKT X5



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

Tema: «Crtpoenue aroma. Ilepuoguueckuili 3aKOH W NepPUOAUYECKAA CHCTEMA
xuMudeckux 3jeMenToB /.. MenaeseeBa»

Bapuant Ne 1
1. W3031eKTpoHHBIE aTOMBI U HOHBI

1) Fe**, Co®*  2) Co, Ni** 3) Fe**, Fe**  4) Co®*, Mn
2. DnexTpoHHas eMKOoCTh T -mogypoBHs

1)14 2)6 3)18 4)10
3. DHeprus CpoJICTBa K JIEKTPOHY B NEPUOJIE

1) He u3meHseTcs 2) yMeHbILIAeTCst
3) yBenuuuBaercs 4) ocTaroTcst MOCTOSIHHOM
4. Pa3pemieHHbIN HAOOP KBAaHTOBBIX YUCEN 3JEKTPOHA

Hn=3,1=0m=1 2)n=2,1
3In=3,1=2,m=-14)n=3,1
5. Haumenbpuuii paguyc uMeeT HOH

1) Cs 2)Ba’* 3) Te?4) I
6. Mogens aToMa, coznanHas J.Pesepdhoprom Ha3biBaeTCs

7. Ywmcno ypOBHGfI Yy aToMa onpeaAcIsaCTCa KBAaHTOBBIM YHCJIOM

8. DHeprus OTpbIBa AIEKTPOHA OT aTOMa HA3bIBACTCS SHEPTUEH

9. Ecnu anexTpoH aenaet BoIOop Mekay 40 v 5 S aTOMHOM OpOHUTANIBIO, TO ATOM COACPIKUT
-2JIEKTPOHOB

10. YcTaHOBHTH COOTBETCTBHE MEXKIY AIMEKTPOHHBIMU KOH(PUTYPALUAMU H XUMAYECKIMU

qacTuaoamMu
1: 1s%25%2p®3s%3p  A:Na*
2: 1s725%2p°3s%3p°  B: N
3: 1s225°2p° B: S%

4: 1s%2s%2p° I: Al
11. Pacnonoxuth B MpaBUIILHOM MOCIEI0BATEILHOCTH 3alI0JHEHHS SHEPreTHYECKIX
MIOAYPOBHEHN B aTOMax

A:5s b:4d B:3d TI:5p H:6s E:4p
Bapuant Ne 2
1. M3037eKTpOHHBIE ATOMBI U HOHBI

1) Fe**, Co®*  2) Co, Ni**  3) Fe**, Fe** 4) Co®*, Mn
2. HaGop xBanToBbIX uncen N =3, | = 1, s =+1/2 umeer

1Si 2)Al 3)ClI 4SS 5P
3. OnuMHaKoOBOE KOJIMYECTBO AJIEKTPOHOB Y HOHOB

1) Ba**, Mg?*, Cd** 2) Ba’+, I, Te*  3)Hg®, I, Sn  4) I, cd*, sn*



4. DNeKTpoHHas eMKOCTb J -MOAYpOBHS

1)6 2)14 3)10 4)18
5. DHeprus MOHU3ALUU B IpyMIe

1) He U3MEHsIETCS 2) yBeIMYUBACTCS
3) ymenbiaetrcss 4) 0CTalOTCs TOCTOSHHOU
6. AToMHbIe opOUTaNK Aat0T cymmy N+ 1 =9

1) 6f, 7d, 8p 2) 5f, 7p, 8s 3) 4f,5d, 6p 4) 4d, 5p, 65
7. Yucio HecapeHHBIX AIEKTPOHOB B aTOME XPOMa B HEBO30YKIEHHOM COCTOSIHUU

8. Dmueprus nonusanuu atoma Ca (3B): I; = 6,113; I, = 11,871; I3 =51, 21. Tperbs sHeprus
MOHM3AIMH PE3KO BO3pPACTAET U3-32 OTPhIBA JJIEKTPOHA

9. 9.Yucno opburaneii y aToMa ornpeaensieTcs KBaHTOBBIM YUCIIOM

10. YCcTaHOBUTH COOTBETCTBUE MCKAY DJICKTPOHHBIMU KOH(i)I/IpraI_II/IHMI/I 1 XUMHNYCCKHNMH
qaCcTHaMu

1) 15%25%2p°3523p®4s°3d° A:F
2) 15°25%2p°35°3p®4s3d® B: C
3) 1s°2s%2p° B:
4) 1s°25%2p° r

Tema: «XuMH4YecKas CBA3bL)»
Bapuant Ne 1
1. B psaxy BomoponHbIX coennHeHuid anemerToB VI A rpynmer: HoO - HM - HpSe

MOJISIPHOCTH CBsi3u D - H

1) yBenuumBaercs
2) HE U3MCHsCTCS
3) ymeHbIIaercs
4) cHayaja yMEHbBIIAETCS, OTOM YBEIMYNBACTCS

2. ToybKO KOBAJICHTHAS CBSI3b UMEET MECTO B COCTMHEHUH C (OPMYJITOM

1) Ba(OH),  2) NHsNO;  3) H,SO4 4) Li,CO3
3. ATroM yriepoja B BO30YX/I€HHOM COCTOSIHUU 00pa3yer

1) yeThIpe KOBAJICHTHBIE CBSI3H, 3@ CYET YEThIPEX HECHIAPCHHBIX IEKTPOHOB
2) TpH CBsI3H, 3a CUET JIBYX HECTIAPEHHBIX DJICKTPOHOB M HEMOACICHHON
AIIEKTPOHHOM Iapbl

3) HHU OHHOﬁ, aToOM yriJiepoJa B HCB036Y)K,Z[6HHOM COCTOSIHUM XMMHUYECKHUX CBS3€H HE

obpa3yer
4) 1Be CBSI3M, 3a CUCT JIBYX HECHAPCHHBIX JIEKTPOHOB

4. BemiecTBo, KOTOPOE HE MOTYT 0OPa30BBIBATH BOJOPOIHYIO CBS3b

1) H,O 2) HF 3)HN3 4) HI
5. Sp3 TUOPUIA3AITUS PEATU3YETCS TOTHOCTHIO



1) SO, 2) CHy 3) SO;3 4) C10°
6. YCTaHOBHUTH COOTBETCTBHE MEX1Y (PU3HMUECKUMH CBOMCTBAMH U THIIAMHU
KPUCTAJUIMYECKUX PELIECTOK

1: KOBKOCTh

2: HM3Kas TeMIepaTypa KUIEHUs

3: BBICOKasI TBEPJIOCTh

4: srieKTpUYecKasi IpOBOJUMOCTH pacTBOpa
A: atomHas

b: metamuueckas

B: nonnas

I': MmonexkynspHas

Bapuant Ne 2
1. W3031eKTpoHHBIE aTOMBI U HOHBI

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

2. Ha6op xBanToBbIx umcen N = 3, | = 1, s =+1/2 umeer
1) Si
2) Al
3) Cl
4) S
5P
3. OnanHaKOBOE KOJIMYECTBO AJIEKTPOHOB Y HOHOB
1) Ba2+, M92+, Cd2+
2) Ba®*, I', Te?*
3) Hg, I', Sn**
4) I, cd*, sn**
4. DneKTpoHHAs EMKOCTh {J -TIOAYPOBHS
1) 6
2) 14
3) 10
4) 18
5. DHeprusi HOHU3AIMU B TPYIIIE
1) He u3MeHsieTcst
2) yBEIUYHBACTCS
3) yMeHbIImaeTcst
4) ocTaroTCs MOCTOSTHHOM

6. AToMmHbIe opOuTaNy Aar0T cymmy N+ 1=9
1) 6f, 7d, 8p
2) 5f, 7p, 8s
3) 4f, 5d, 6p
4) 4d, 5p, 65
7. Ywucno HecapeHHBIX AIEKTPOHOB B aTOME XpOMa B HEBO30YKIEHHOM
COCTOSTHUU

8. Dwueprus nonusanuu atoma Ca (3B): I3 =6,113; I, = 11,871; I3 =51, 21. Tperbs sHeprus
MOHM3AINH PE3KO BO3pacTaeT U3-3a OTPhIBa
AIIEKTPOHA

9. 9.Ywucno opbuTazneit y atoma onpeaesieTcs KBAaHTOBBIM YHCIIOM




10. YcTaHOBHUTH COOTBETCTBHE MEXY 3JIEKTPOHHBIMHU KOHMUTYpAIISIMU U XUMHUYECKHUMHU
JacTUIIAMU

1) 15°25%2p°3523p®4s°3d° A:F
2) 15°25%2p°3s°3p°4s'3d° B: C
3) 1s%2s%2p° B: Fe*™®
4) 1s°2s°2p° I:Cr

11. Pacriosioxuth B IpaBUIIBHOM IOCIIEI0BATEIILHOCTH 3aI0JHEHMSI SHEPTeTHUYECKUX

MOJYPOBHEHN B aTOMaxX
A: 63
b:7s
B:6s
I:4f
J:5f
E:6d
K:5d
Tema: «XumMuueckasi CBA3b)»
Bapuanr Ne 1
1. B psagy Bompopoansix coeauHenuii anemenToB VI A rpynmnsr: H,O — H,S- HoSe

MOJISIPHOCTH CBsi3u D — H:

1) yBenuuuBaercs
2) He U3MEHSETCS
3) ymeHbIaeTcs
4) cHa4ajga yMEHBIIAETCS, TOTOM YBEIINYNBAECTCS

2. Tonbko KOBaJEHTHAS CBS3b HUMEET MECTO B COCOAUMHCHUU C (I)OpMy'J'IOI\/'I

1) Ba(OH), 2) NH4;NO3;  3) H,SO4 4) Li,CO3
3. Atom yrieposia B BO30YKICHHOM COCTOSTHHHM 00pa3yerT:

1) deThIpe KOBAJICHTHBIE CBSI3H, 3a CUET YETHIPEX HECMAPEHHBIX AJIEKTPOHOB

2) TpH CBSI3H, 3a CYET JABYX HECHAPEHHBIX AIEKTPOHOB U HETIOACICHHOM JIEKTPOHHON
napsl

3) HU OJHOM, aTOM yrJIepoja B HEBO30YKICHHOM COCTOSIHUM XUMHUYECKUX CBS3CH HE
oOpa3yer

4) nBe CBSI3M, 33 CUET JIBYX HECIIAPCHHBIX 3JICKTPOHOB

4. BemecTBo, KOTOpOE HE MOTYT 00pPa30BBIBATH BOJIOPOIHYIO CBS3h

1) H,O 2) HF 3)HN3 4) Hi
5. Sp° rUOPHM3AIS PEAlH3YETCS TOTHOCTBIO

1)SO, 2)CHs  3)SOs 4) C10°
6. Y cTaHOBUTH COOTBETCTBUE MCKAY (bI/ISI/I‘-ICCKI/IMI/I CBOICTBAMHU U TUITAMU
KPHUCTAJUIMYECKUX PEIIETOK:

1: KOBKOCTh
2: HM3Kas TeMIepaTypa KUIIEHUs

3: BBICOKas TBEPAOCTh

4: snekTpuyueckasl IpoBOJIMMOCTh PacTBOpa
A: atomHas



b: metaimmueckas
B: nonnas
I': MmonexkynspHas
7. YCTaHOBHUTH COOTBETCTBUE MEXIY THOPUAN3ALUEH U MOJICKYION MU YacTULICH

1) sp A: BeCl,
2) sp? B: COs%
3) sp® B: NF;
4) spd I: PFs
I: PFg
E: XeFg
BapuanT Ne 2

1. BemecTBO ¢ MOHHOH CBSI3bI0 UMEET GOPMYILY

1)KBr 2)SO; 3)CH; 4)HC1
2. ATOMHas KpUCTAJUTHYECKAs PEIIeTKA XapaKTepHa s

1) anromuHMUsA ¥ KapOUa KpEMHUS
2) cepsl u Hoaa
3) okcuia KpeMHHUSI M XJIOpUIa Kaaus
4) anmasa u 6opa
3. Sp® rHOPHAM3ALIHS PEAIIH3YETCS TIOTHOCTBIO

1)SO, 2)SO; 3)CHs 4)CIO"  5)CIO;
4. Y CcTaHOBUTE COOTBETCTBUE MCKAY BCIICCTBAMU U BUJAAMU XUMHUUYECKOU CBA3U B HUX 1

BoJIb(Ppam A KOBaJIEHTHasl MOJISIpHAs aJIMa3
anmas b: koBaneHTHas HENOJIApHAs aMMHAK
aMmuaKk B: Meranmnuueckas
MOBapeHHas COJib I': nonnas
5. YCTaHOBUTH COOTBETCTBHE MEX/y BEIIECTBAMHU U THUIIAMU KPUCTAITIMYECKUX PELIETOK
YTJIEKUCIIBIN Ta3 A: HOHHad
KapOopyH/I b: monekynsipHas
HUKEIb B: metannuyeckas
areTaTt HaTpus I': atomHas

6. YcTaHOBHUTH COOTBETCTBUE MEXKy THOPUIN3AIIUCH H MOJICKYIION

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

4: spd

Tembl: «JHepPreTuKa U HAMPABJEHHOCTh XMMUYECKHUX NMpoueccoB», «CKOpoOCTh
XHMHYECKHX peakunid. XuMHYeCKoe paBHOBECHE)
Bapuanr Ne 1
1. Bo ckonbko pa3 yBenuuutcst ckopocTh peakiuu Ho(r) + lo(r) = 2HI(r) npu yBennuenuun

JaBlieHus B 3 pa3a

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. [Ipu kakoii Temneparype peakius
3aKOHUYUTCS 32 14 21 MuH, eciu TeMIepaTypHbii ko3 PuImeHT paseH 3

1) 50°C  2)40°C 3)60°C 4)150°C 5) 140°C



. Xumunueckoe paBHoBecue peaknuu Zn(t) + 16HI(d = 815(r) + 8H,S(d - Q cmecTuTes
BIIPABO IIPU IIOHWKEHUU

1) xonnenTparuu H,S

2) xkonneHTpanuu HlI

3) naBiieHUS

4) TemMnepaTypsl

. Xumuueckoe paBHoBecue peakuuu Zr(t) + 2C1,(r) = ZrCly(r) + Q cMernaercs Bmpaso

pu

1) MOBBIIIEHUH TABJICHUS
2) noBbieHuy KoHIeHTpanuu ZrCly
3) IOTMOTHUTENHLHOM BBEJIEHUU ZI
4) MOBBILICHUH TEMIIEPATypPhI
B romorennoii cucreme 3A(r) + B(r) = 2C(1) + D(r) paBHOBECHBIE KOHIIEHTPALIUU

BemecTB (Moub/im) coctaBuiu: A - 0,03; B - 0,02; C - 0,004. McxomHast KOHIICHTPALHS
BemecTBa A (MOJIb/1) paBHA

1) 0,036 2)0,002 3)0,024 4) 0,026 5) 0,030
N3 2 mons CO u 2 mons Cl, oOpaszoBanock mpu HeKoTopoit Temmeparype 0,45 Mob
COC1;. Koncranra paBaoBecus peakuun CO + Cl, = COC1;(r)

1) 0,19 2) 0,09 3)0,12 4) 0,21
CrangaptHas Terota oopazoBanust MgO (k) u CO; (T) cooTBeTcTBEeHHO paBHa -601,8 u
- 393,5 x/Ix/momnsb. Temnora paznoxenus MgCO3z va MgO u CO, AH = 100,7 x1>x/MOb.
Tennora o6pazoanus MgCO3

1) -1096 kJIxx/mMoab.  2) -1006 k/Ix/Mob.
3) -996 xJIx/mMonb.  4) -876 kJ[/MOITb.
TerutoTa, KOTOpast TOTJIOMIACTCS MITH BBIICIACTCS TP PA3IOKCHUU XMMHUYIECKOTO

COCOAUMHCHUSA KOJINYCCTBOM 1 momb Ha IMMPOCTHIC BEIICCTBA HA3BIBACTCA

Ecnu ckopocTh MpsiIMOI peakiiiy paBHa CKOPOCTH OOpaTHOM peakiiu, TO HACTyMaeT
XUMHYECKOE

10. 3aBUCHMOCTH CKOPOCTH pCaKIMU OT TEMIICPATYPhI OIIPCACIACTCA ITPABUIIOM

Bapuant Ne 2
1. Bo ckonbko pa3 yBenuuutcsi ckopocTh peakiu CaO(7) + CO,(r) = CaCOs(t) npu

YBEJIMYEHUH JABJICHUS B 3 pasa

1) B9 pa3
2) BS8pa3
3) B6pa3
4) B3 pa3

5) He U3MEHUTCS

2. Bo cKonbKO pa3 yBeIMUUTCS CKOPOCTh peakiuu mpu HarpeBanuu ot 75°C no 115°C,

€CJIM TeMIEepaTypHbIA Kod(ppuimeHT pareH 2



10.

1) B2pa3
2) B4 pa3
3) B8 pa3
4) He UBMEHUTCS

5) B 16 pa3
[Tpu OBBIIICHUH JABJICHHS XUMHYECKOE PABHOBECHUE CMEIIIACTCS BIIPABO

1) 2NO(r) + O,(r) = 2NOy(r) 2) C(1) + CO,(1) = 2CO(1)
3) 2NF(r) + 3Ha(r)= 6HF(r) + Na(r) 4) CHa(r) + 4S(r) = CSy(r) + 2H,S (1)
Xumuueckoe paBHoBecue peakiuu 4FeS;(1) + 110,(r) = 8SO,(;) + 2Fe,05(1) +Q
CMECTHTCS BIIPABO MPH

1) MOBBIIIICHUH J1aBJICHUS
2) noBsIIeHHN KOHIeHTparuu SO,
3) nomonHUTENLHOM BBeZicHHN Fe,03
4) MTOMOJIHUTELHOM BBeieHuH FeS;
B romorennoii cucreme Hy(r) + I(r) = 2HI(.) paBHOBeCHBIE KOHIIEHTPALMH BEIIECTB

(monb/im) cocrasunu: HI - 0,02; I, - 0,05; H; - 0,03. MicxoaHast KOHIIEHTpAus BOJAOPOIa
(MoIB/T) paBHa

1) 0,04 2) 0,01 3)0,02 4)0,03 5) 0,05
B romorennoit cucreme 4HC1(r) + Oy(r) = 2H,0( ) + 2C1, paBHOBeCHbIC
KOHIIEHTpaluu BemiecTs (Monw/n) cocrasunu: HC1 - 0,85; O, - 0,44; C1, - 0,3.
HcxoaHasi KOHIIEHTpaIus KUCIopoaa (MOJb/1) paBHa

1)0,59 2)0,49 3)0,69 4)0,79 5)0,89
[Tpu cxxuranum rpadura obpazoBaiics okeus yraepona (1V) maccoit 8,86 r. TernoBoit
abdext peakiuu AH = -79,2 xJIx. Termota o6pazoBanus CO;

1) -393,3 xJIx/M0ib

2) -358.,4 xJIx/Moib

3) -335,5 k/Ix/Moiib

4) -326,4 xJIx/mMoi1b
TerutoTa, KOTOpast OTJIOIMIACTCS WITH BBIICIACTCS TIPH 00pa30BaHUN XUMUYIECKOTO
COEIMHECHHUS KOJMYECTBOM BellecTBa | MOJIb U3 MPOCTHIX BEIIECTB MPH 331aHHBIX
YCIIOBHUSX Ha3bIBAETCS

CMCH.[CHI/IC XUMHUYCCKOI'0 paBHOBECHUSA ONIPCACIIACTCA MPUHITUIIOM

MunuManbHasg H30bITOYHAS OHEprus, KOTOpOfI JOJIDKHBI O6J'IaI[aTL MOIJICKYJIbI, YTOOBI
pCaKknus MCXKI1y HUMU CTaJia BO3MOXKHOM Ha3bIBaCTCS

Tema: «PacTBopbl. Teopusi 3J1eKTPOJTUTHYECKOM 1M CCOLUALTUM

Bapuant Ne 1

1.

Cwmemanst 100 T 20%-Horo pactBopa u 50 T 32%-HOT0 pacTBopa HEKOTOPOT'O BEIIECTBA.
KoHnenTpanus noiy4yeHHOro pacTsopa

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



2. Jlnst nony4denust 9%-HOro pactBopa COJSIHOM KUCIOTHI Hao pactBoputh 67,2 1 HCI B
BOJIE MacCoOU

1) 1,107 kr 2)0,505kr  3)0,987kr 4) 1,227 kr
3. YpaBHeHUIO 3Ag+ + PO43' = AQg3PO,4 cooTBETCTBYET B3aUMOICHCTBUE

l) AgNO3 ¢ Na,POq 2) Agzo ¢ H3PO4
3) AgNO; ¢ H3PO, 4) AgCl ¢ NazPO,
4. KWuCIOTHOCTH pacTBOPOB COJIEH C OJJMHAKOBOM MOJISIPHOM KOHIICHTpAIIUEH
YBEJIMUUBACTCA B PSIAY

HUTPAT KaJIusl, CHITUKAT KaJIHsI
OpoMU/T KalbLIHsI, OPOMHMT ATFOMUHHS
XJIOpHJ Kausi, PTopuT Kamws
XJIOPH/T JINTHUSA, XJIOPUI KaJTUs

5. Xnopun 6apust Maccoit 41,6 © pacCTBOPHIIH B BOJie. B mosryueHHOM pacTBOpE COMCPIKUTCSI

0,35 Mok xnopua-uoHoB. CTENeHb TUCCOIUAIliU XJIopuaa Oapus

1) 87,5% 2) 17,5% 3)57,1% 4) 96%
6. Eciu KOHLEHTpaLus pacTBOpa THAPOKCHa aMMoHust pasra 0,1M u K, = 1,76*107, To
€ro CTeNeHb UOHU3AIMNH (Olon) COCTABUT

1)1,3*10%  2)15*10% 3)1,3*10° 4)1,5*107
7. Ecnm KoHIEHTpanus noHoB Bogoponaa [H'] u anerar-nonos [CH3COO] B 0,1M
pactBope ykcycHou kucioThl paBHa 0,00132 Moiib/J1, TO €€ KOHCTaHTa MOHU3AIIT

1) 1,74*10°  2)1,76*10* 3)1,78*10* 4)1,74*10™
8. KonueHTpauuio HoHOB Bojioposa B pactBope npu pH = 4,32 paBHa

1) 4,78%10*  2)4,76*10° 3)4,74*10° 4) 4,74*10°
9. AkTHUBHAas KOHIICHTpaIus aHHOHOB don- B 0,01M pactBopa runpokcuia kamus KOH,
YYUTHIBasi HOHHYIO CUJTy pacTBOpa paBHA

1) 9*10° 2) 8*107 3) 7*10° 4) 6*107
10. KoncranTa runponmsa, creness ruaponmnsa u pH 0,1M pactopa comn HCOONH,4
(Kn(xuc)= 1,8%10™, Kn(ocn) = 1,76%¥107)

1) 3,16*10°, 0,177 1 6,5 2) 4,76*10™, 0,745 u 8,3
3)2,74*10°,0,587 u 8,54  4)5,75*10™°, 0,345 u 6,62
Bapuant Ne 2
1. K 100 M 96%-noit cepHoit kucnotsl (p = 1,84r/mi) npubasunu 400Mi BOABI, MOTYUYHIICS

pacTBOp MIOTHOCTHIO 1,225 r/Mii. MonspHast KOHIIEHTpaLus pacTBOpa

1)3,78 M 2)221 M 3)2,57TM 4)4,02 M
2. 13400 r 20%-Horo pactBopa MpH OXJIaXACHUU BbIIEIHIOCH S0 I paCTBOPEHHOTO
BeniecTBa. MaccoBast 10Ji BEUIECTBa B OCTaBIIEMCsI pacTBOpE

1) 8,6 %2) 6,3 % 374% 4)95%
3. Vpasuenuto Fe** + 30H = Fe(OH)3 cooTBeTcTBYET B3aHMOICHCTBHE

1) FeCl3 ¢ KOH 2) Fe,(SO4)3 ¢ Ba(OH),



3) FeSO, ¢ NaOH 4) Fe(OH); c HC1
4. 11leno4HOCTh pacTBOPOB COJIEH C OAMHAKOBON MOJIIPHON KOHLIEHTpaluei

YBEIMYHUBACTCS B PSIY
1) kapOoHAT HATPHsI, UOIUT HATPHUS

2) cynbGUT Kanus, Cyabpua HaTpus
3)HUTPUT HATPUS, HUTPAT HATPHSI
4) XJI0pUJl TUTHUS, XJTIOPUJ AMMOHUS
5. KonunuectBo orpunarensubix HoHOB B 120 r 10% pacTBOpa aMMOHUSI, €CJH CTENIEHb

aucconuranuu coiau pasua 90%
1) 0,135 moms; 2) 0,15 momb; 3) 0, 167 moub; 4) 1, 67 moub.

. _ -4
6. Eciu xonnentpanus azoructoi kuciotel HNO; paBra 0,12M u K = 6,9*10™, To
CTENEHb €€ HOHU3AUA COCTABUT

1)7,6*10°  2)8,6*10%  3)8,6%10° 4)7,6*107

7. Ecnu koHLEHTpauus pacTBopa rujjpokcua ammonus pasia 0,1M u K, = 1,76*10°, To
€ro CTereHb HOHU3ALUH (y04) COCTABUT

1) 1,3*10 2)1,5%10% 3)1,3*10° 4)1,5*107

8. KomnnenTpanus noHoB Bogopona [H'] 6%-Horo pacTBopa XJI0poBOIOPOTHOMH KHCIOTHI
(p = 1,028 r/mi1) cocTaBisieT

1) 1,69, 2) 1,76; 3) 1,78; 4) 1,65.

9. AxrtuBHOCTb XJ0pua-uoHOB B 0,1 M pactBope xnopuna Hatpust NaC1l paBHa

1) 7,58*107 2)7,62*102  3) 7,68*107
10. Crenens ruaponmza u pH comm 6pomuaa ammonust NH4Bu pH 0,011 pactBopa (Kn =

1,76*107)
1) 2,38*10° 1 5,62 2)4,52*10%u 8,34 3)5,68*1072 u 6,32 4) 3,54*10™%? yu
4,35
Tema: «OKHCINTEIBLHO-BOCCTAHOBUTEILHBIE peakiuu MU IJCKTPOXUMHUUYECCKHE
Mpouecch»

Bapuant Ne 1
1. Peaxmus 1ucripornopuoHUPOBAHUS

HNO; = HNO3 + NO + H,0
KoMnQOg4 + H,O = KMnO4 + MnO,4 + KOH
NH4sNO3z; = N,O + H,O
KCIO3 =0, + KCI
2. Peaxuus BHyTPUMOIIEKYIIIPHOIO OKUCIEHH-BOCCTAHOBIIEHUS

l) AgNO3 = Ag + NO; + O,
2) Ag.0 =0, + Ag
3) K,S03; = K,SO4 + KsS
4) NO; + H,0 = HNO3; + HNO;
3. Ompenenute cymmy kodhduimentoB B ypasuenue peakuuu CaOCl, + H,O + NaBr —



18  2)7 3)9 4)10

4. YCcTaHOBUTH COOTBETCTBHUE
1: mpoaykThI snekTponu3a paciuiaBa CuCl, A:CuuCl,
2: mpoaykThI anektponusa pactsopa Cu(NOs), b: Cuu O,
3: mpoaykThl 3nekTponu3a pactopa Ca(N03); B:Hy,u O,
I'Cau0O,
Z[Z H2 n C|2

5. B mporiecce anextponusa pactsopa NaCl, mpu cuite Toka SA 3a 85 MuH Ha aHO/IE
BBIJIETISICTCSI POJIYKT 00BEMOM 1 (OKPYIJIUTH 10 AECSTHIX)

6. Jlnsa oxucnenus B kucnoi cpeae 0,05 1 0,2 M NaNO; norpebyercs 0,25 H pacTBOp
KMnQO4 o6bemMom 7 (OKPYTJIUTH JO COTHIX)

7. Hcxons us peakuuu S0, + HCIO, + H,0 = HCI + H,SO4 , rae 1 11 pacTBOpa coaepKuTes
10 r HCIO4, nopmansaocts HCIO, paBHa -MOJIB/J (OKPYTIUTH 10
JIECATHIX )

8. 3HaueHHe 3JIEKTPOAHOTO MOTEHIIHAIA MeId, morpykernoi B 0,0005 u pacteop Cu(NO03);
paBHO B (OKpyriuTh 10 THICSYHBIX )

9. Eciy KOHIEHTpALHs HOHOB BOAOPO/a B pacTBope 4,8% 107 Moub/11, TO mOTeHIHA
BOJIOPOJTHOTO 3JIEKTPOa paBeH B (okpyrauTh 10 THICSYHBIX )

10. Ecou B 0,51 pactBopa coaepxkutcs 0,0699 r FeCl, r, To moTeHIran xeae3Horo
AIIEKTPOJIa PaBEeH B (okpyrnuTh 10 THICSYHBIX )

Bapuant Ne 2

1. Peakuus BHyTPUMOIEKYISIPHOTO OKUCICHUS-BOCCTAHOBICHUS

1) KCIO; =0, + KCI
2) NH4sNO3 = N20 + H,0
3) HNO, = HNO; + NO + H,0
4) KoMnOg4 + H,O = KMnOg4 + MnO4 + KOH
2. Peakmus IucriponopluuOHHPOBAHUS
1) K>,S03;= K550, + K,S 2) NO, + H,O = HNO3; + HNO,
3) AgN03 = Ag + NO, + O, 4) Agzo =0, + Ag
3. Ompenenure cyMMy K03 PUIIMEHTOB B ypaBHEHUE pEaKIIUN
K>Cr,07 + H,SO4 + NayS03 —
1) 17 2)1 3) 19 4) 20
4. YcTaHOBUTE COOTBETCTBHE
1: KMnO,4 + Na,SO3 + H,SO, — A MnSO,4 + K,SO4 + Nap,SO,4 + H,O
2: KMnO4 + Na,SO3; + H,O — B: MnO, + KOH + Na,SO4
3: KMnO4 + Na,SO3 + KOH — B: KoMnOg4 + Na,SO4 + H,O
I': MnSO4 + KOH + Na,SO,4 + H,0

5. B mpomecce anekrponmsa paciiaBa NaCl, mpu cune Toka 2A 3a 45 MUH. Ha KaToe
BBIICIISICTCS TIPOYKT Maccou T (OKpYTJIUTB JIO COTHIX)

6. B mpomecce snexkrposmsa pactBopa Nay;SOy, ipu crite Toka 2A 3a 2 4 Ha aHOJIE

BBIICIIICTCS MPOAYKT 00BEMOM 71 (OKpYTJIIUTB JIO COTHIX)




7. Ecmm nuxpomMar-uoH BoccTaHaBiauBaercs 10 xpoma (111), To MonsipHas KoHIIEHTpaIus
SKBUBANeHTa quxpomaTta kamus (o =10%; p = 1,07 r/mi) paBHa
MOJIB/JI. (OKPYTJIUTh A0 COTHIX)

8. s B3aumonetictus ¢ 0,25 mons K,Cr,O7 TpebGyeres 2 H pactBop HBr o6semom
71 (OKpYTJIUTB JIO COTHIX)

9. Ecinu KoHIEHTpalusi HOHOB BOAOPO/Ia B pacTBope 3,8* 107 MOJIB/J, TO HOTEHIIHAT
BOJIOPOJIHOTO JIEKTPOJA PaBEH B (oxpyrauTh 10 THICSYHBIX)

10. Ecnu moTeHIMan BoIOPOTHOTO AJIEKTPoia paBeH - 236 MB, To akTUBHOCTh HOHOB
BOJIOPO/Ia B pacTBOPE paBHA MOJIB/JI (3amucaTh B CTAaHAAPTHOM

BU/JIC)

Tema: «KoMiiekcHbIE cOoeIMHEHU
Bapuanrt Ne 1
1. TlapamarHUTHBIM HU3KOCITMHOBBIA BHYTPUOPOUTAIBHBIH

1) [Mn(NO2)e]” 2) [CoBre]”  3) [Fe(CO)]™  4) [VC1q]"
2. YCTaHOBHUTH COOTBETCTBHE MEXIY Ha3BaHUEM M POPMYJIOH KOMITJICKCHOM COJIN

1: Kz[PtC14]
2: [PtC13(NH3)3]Br
3: [COF3(H20)3]
4: [Co(NH3)s][COo(NO2)e]
A: terpaxnoporutatusart (1) kanus
b: 6poMua TpraMMUHTpUHHTpOXJIOporIaTHHE (1V)
B: TpuakBarpudTopokoOansT
I: TeKCAaHUTPOKOOATBTAT (1t reKcaaMMHHKO0aIbTa (1 :
nuxyoporerpaammuHHukens E: rekcanmnanogeppar(Il) kanus
3. YCTaHOBUTH COOTBETCTBHE MEXKAY POPMYIIOH COeTMHEHHS U KOOPIUHAIIMOHHBIM YHCIIOM

1: [FeFx]®2 A: 6
2: [Pt(N2H4)x]** B: 4
3: [Pd(NH3)x]**B: 5

I:7
H:3

4. Ecmu pacteop comepxut 0,05 mos/m Ko[Ag(CN)s] i 0,05 moxs KCN, K, = 1*10%, 1o
KOHIICHTPALIUS HOHOB cepedpa B MOJIb/T

5. Ecnu 1715t KOMIUIEKCHOTO MOHA YHEPTUs paciueruienus pasHa 167,2 kJ>/Moib, TO OH
NOTJIOUIAET CBET C JUIMHOW BOJIHBI B HM

6. Ecmu npu nefictBum pacTBOpa CEpHOI KHCIOTHI BeCh OapHii U3 pacTBOpa
Ba(CN),*Cu(CNS); ocaxxnaercs B Buie cynbdara 0apus, TO KOOpIUHAIIMOHHAS
dopmyna comu

Bapuant Ne 2
1. TlapamarHUTHBII BBICOKOCIIMHOBBIA BHYTPUOPOUTATBHBIHI

[VCIg]* 2) [Fe(CO).]*
[NIiClLyJ* 4) [Pd(NHz)s]**



Y CTaHOBUTH COOTBETCTBHUE MEXKy Ha3BaHUEM U (POPMYJIONH KOMIIEKCHOU coyH 1:

Ks[Fe(CN)g] A: rexcanmanodeppat(l1) kanus
2: [Ni(NH3)4]Cl; b: xnopun rerpaammuanukers( 1)
3: Ko[SiFs] B: rekcadropocunukar (IV) kanus
4: [Ni(CO)4] I': TeTpakapOOHUITHUKENH

J1: AMXJI0pOTeTpaaMMHUHHHKEIIS
E: rexcarmmanodeppar(ll) xamus
Y CTaHOBUTL COOTBETCTBHE MCKAY (bOpMy.HOfI COCANHCHUA U KOOPANHAIIMOHHBIM YUCJIOM

[Ni(C0)x]° A4

[Co(CN)X] ™ B: 6

[Fe(CO)x]° B: 5
I:7
J:3

Eci pactsop cogepxut 0,02 mous/1 CAd(NO3), 1 1 mons NHs, K, = 2,75%107, to
KOHIICHTPALMS HOHOB KaJMHUS B MOJIb/JI

Ecnu MmakciMyM MOTTIONIEHUsT BUTUMOTO CBETa AJIsi KOMIUIEKCa COOTBETCTBYET JITMHE
BoTHBI 400 HM, TO SHEPrHsl pacHIeIUICHU B KJ[)K/MOJIb

Ecnu s ocaxenus xiaopa u3 pactsopa Ha 1 moss PtCl,*3NH3 (KUp = 6) Tpebyetcs 1
MOJIb HUTpaTa cepedpa, TO KoopAuHAIMOHHAs ¢hopMmyna
COETMHEHUS

Tema: «Jaementsl VIIA, VIA, VA rpynm»

Bapuant Ne 1

1.

1)
2)

I[J'ISI IIOTJIOIICHH A XJIOpa MOKHO UCIIOJIb30BATh!:

a) NaOH B) NaCl
0) H,SO4 r) HCI.
OO0bI4HO U1 IOTYYeHUs1 OpoMa B 1TaOOPAaTOPUH UCHIOIB3YIOT PEAKIINU:

a) KBr(tB.) + H,SO4 (koH11.) —
0) KBr(tB) + MnO; + H,SO4 (koHI1.) —
B) KBr(tB.) + HBrO;3 (p-p)—
T) KBr(t) +Cl, —
Kucnorusie cBoiictBa B psiay HCIO0, - HBrO4 - HslOg # # #

Kongurypanus BaleHTHBIX 3JIEKTPOHOB B aTOME CeJieHa B OCHOBHOM COCTOSIHUU:

a) 35%3p* B) 4s°4p*
6) 55°5p* r) 4s*4p4d®
Cynbhun aroMUHAS TIOTYYaETCsl B PE3yIbTaTe pEeaKIuii:
a) AICl; (tB) + H2S(ra3)— B) Al + S(t) —
0) AICl3; + H,S + H20— r) AICl3 + (NH,),S + H,O —
YcraHoBUTE COOTBETCTBUE BELIECTBA CO CBOMCTBAMU
H,SeO,
K2S20g



3) H,TeO3
4) H,SO;3
5) Na,SO3

A) CUJIBHBIN OKHCIIUTEIb
bB) cunbHbBIN OKUCINTEND U CUIIbHAS KUCIIOTA
B) BoccTaHOBUTENbHBIE CBOWCTBA MIPOSBISAIOTCA SIpU€, YEM OKUCIUTEIbHBIC
') BoccTaHOBUTENB, Ci1a0asi KUCIOTA
J1) amdoTepHOE COeTUHEHHE
7. DHeprus cBs3u I-H BbIIIe B MOJIEKYyIIE:

a) NHs B) AsH3
6) PH3 F) SbH3
8. OxwuciurerbHBIC CBOMCTBA TUApa3vuH IMPOABISACT B pCaKIUU:

a)  ZntNoHeHCL(p-p)=  B) CuCly+ NoHe+NaOH(pas6)=
6) I,+NoH4+H,0= F) SnC1,+NyH4+ HCl(p-p):
9. Ilpu moJIy4eHHH a30THOM KMCIOThI, MAKCMMAJILHOE MCIIOJIb30BAHHE JABYOKHCH a30Ta
AOCTUTACTCA B PCAKIIUU:

a) NO,+H,0+0,=
0) NO,+H>0(ropsiu)=
B) NO,+H0(x0m01)=
10. M3 mepeunciIeHHBIX KUCIOT CaMOM CHITBHOM SIBIISIETCS:

a) HzSOg;
6) H,SeO3;
B) H,TeO:s.
Bapuant Ne 2
1. Jlns cmerienus paBaoBecus peaknuu Cl, + H,O«<—HCI + HCIO BneBo cieayet 100aBUThH
K XJIOPHOH BOJE:
a) NaCl. B) H,SO4
0) NaOH r) AgNO;
2. HawuGomee cHIIbHOM KUCIIOTON SBIISICTCS BOJIHBIA PacTBOP:

a) (dbTopoBosIOpOIA B) OpoMOBOAOpOIA
0) XJIOPOBOIOPOA T') HOI0BOIOPOA
3. Hawubonee cuibabM okucnuteneM B psay HC1O,4 - HBrO, - Hs10¢ siBisietcs
KHUCJIOTa

4, KOH(bHpraI_[I/I}I BAJICHTHBIX 3JICKTPOHOB B ATOMC MO/Jid B IIATUBAJICHTHOM COCTOSHHMU:
2 2 2e A4 Al
a) 55°5p5d B) 55°5p*5d

6) 55°5p° r) 5s'5p*5d°
5. KOH(I)I/IpraI_[I/I}I BAJICHTHBIX 3JICKTPOHOB B aTOMEC CCPbl B OCHOBHOM COCTOAHHU:
a) 3s?3p*  B) 4s%4p’

6) 5s°5p* ) 4s'4p®4d?
6. Jlus oCyIICHHS CEPHUCTOrO Ta3a MOXHO HCITOJIb30BaTh
a) P20s
6) CaCl,
B) NaOH
F) H2804
7. JIns mOJy4eHus: CEpHUCTOrO ra3a B MPOMBIIUICHHOCTH MCITOIB3YIOTCS PEAKIIHM:
a) Cu + H,SO, xonm. —



6) FeS, + O, —
B) Na,SO3 (18.) + H2SO4 (70% p-p) —
r) H,S + O—
TepMuyeckoe pas3iioKeHHEe HUTPATOB MPOTEKAET MO-pa3HOMY B 3aBHCHUMOCTH OT
CBOMCTB KaTHOHA COJIH.
YcTaHOBUTE COOTBETCTBHE:
1) HUTpaTHl METAJUIOB CPEAHEH aKTUBHOCTH
2) HUTPAThl HCAKTUBHBIX METAJIJIOB
3) HHUTpATHI MIETOYHBIX METAJIIOB
A) HUTPHUTBI METAJIOB M KUCIOPO/I
b) okcunbl metamios, okcun azota (1V) u kucinopon
B) metamnel, okcun azora (V) u kucinopon
8. AMMMaK MOJTYy4aroT B pe3y/ibTaTe PeaKiiu:
a) H,+No(t,kat) — B) (NH,;).Cr,07—
6) M93N2+H20—> F) (N H4)2H PO4(t)—>
9. Cawmoii CuIbHON U3 IEPEYUCIICHHBIX KUCIIOT SBISETCS:

a) HNO3  6) HNO; B) HN3
Tema: «Jaements! IV A, 111 A rpynm»
Bapuant Ne 1
1. MoHOOKCcH]I yTiiepoaa MPOsIBIISIET BOCCTAHOBUTEIIHHBIC CBOWCTBA B PEAKITUIX

a) CuO + CO —
0) [Ag(NH3).]JOH + CO —
B) PdCI; + H,O + CO —
r) H[CuCl;] + CO —
2. Tepmuuecku HanboJIce yCTONYNBA COJIb:

a) BaCO3 B) Cuy(OH),CO3
5) MgCO; r) Na,CO3
3. I[J'IH NepeBoJia TUOKCHIa KPEMHHUA B paCTBOPHUMOC COCTOSAHNUEC UCITIOJIB3YHOT pCaKIIUU:

a) SiO, + K,CO3(TB) — B) SiO, + HF(p-p) —
6) SiO, + HCI(p-p)— r) Si0; + K,CO3(p-p) —
4. CymMma K03(PHUIMEHTOB B JIEBOI YaCTH yPaBHEHHUS PEaKIIHH

Si + HNOj3 (xonn) + HF —pagHa:
a)ll 6) 9 B) 13 1) 15
5. CO sBusieTcs OKCHIOM:

a) 0e3pa3IMYHbIM
0) amdoTepHbIM
B) OCHOBHBIM
T') KUCJIOTHBIM
6. Xwuwmus tawmus(l) HAMOMUHAST XHMHIO

7. CTpyKTypHOU equHUIICH O0pa Kak MPOCTOTO BEIIECTBA SBISETCS

8. M3meHeHHe CTPYKTYpbI OT HOHHOMH, Yepe3 MOIMMEPHYIO K MOJIEKYIISIPHON
TpuranoreHu108 MetayuioB |IA rpynmsl oT pTopuI0B K HOAMIAM CBSI3aHO C
YMEHBILIEHUEM




9. Pe3koe Bo3pacTaHUE METAUIMYECKUX CBOWCTB MPH MEPEX0/1e OT 00pa K aTFOMHUHHIO
o0BsICHSIETCSA -

10. . [Ipoaykramu rumposusa Tpudropuga 6opa sBISIOTCS:

a) H[B F4] B) H2
6) HF r) B(OH)3
Bapuant Ne 2
1. [ndg nosnydeHus yrieKucioro rasa B JabopaTOpuH OOBIYHO UCIOJB3YIOT PEAKIIMU:

a) CaCO3 + HC1 — B)C+0; —
0) CaCOg3_, r) H,C,04 (t, H2SO4 (koHIr))—
2. Jas ocymenust CO2 MOKHO MCIIOJIb30BATh:

a) CaO B) H»S04(xo0H1I.)
0) NaOH r) P,0s
3. U3 mepeuncieHHBIX OKCHIOB B OOJIbIIIEH CTENIEHH OCHOBHBIMU CBOMCTBAMH 00JI1a/1aeT:

a) PbO, B) GeO;,

6) SN0, 1) SiO,
4. BcenenctBue BhICOKOM IOJIAPHOCTHU CBA3H 2-F TeTpa(I)TOpI/I,I[LI 0OJIOBAa U CBHHIIA B OTJIMYHC
OT OCTAJIbHBIX TETPArdJIOTCHUAOB UMCKOT CTPYKTYPY

5. Tlpu nponyckannu CO, yepes pactBop NaOH o crmaborienodnoit peakun odpasyercs

coJIb
a) Na,COs; 6) NaHCO:s.
6. B psany BF3;-BC1;-BBrs-Bl; yBenuuuBaroTcs:
a) TEMIIePATypHhI IJIaBICHUS U KATICHHSI
0) TepMHUYECcKasl yCTOWYMBOCTh
B) JUIMHA CBSI3U
r) SHEprus CBS3U

7. OcHoBHbIe cBoiicTBa B psiny ruapokcuaoB AL(OH)s-Ga(OH)s-In(OH)3-T1(OH)3

a) K THJIPOKCUY TJIIHSI YMEHBILIAIOTCS, 3aTEM YBEITUUNBAIOTCS
0) YMEHBIIAIOTCS

B) YBEIUYMBAIOTCS

r) HE U3MEHSIOTCS

8. TlpwumHON JMAarOHAILHOTO CXOJCTBA OOpa U KPEMHHSI SIBJISICTCS

9. U3 Bcex amemenToB | A Tpymme TOIBKO TaJuIHid ciOcoOeH 00pa30BBIBATh YCTOHUNBBIC
B OOBIYHBIX YCIOBUSX COEIMHEHUS B OJTHOBAJIEHTHOM COCTOSIHUU, TIOTOMY 4TO

a) €r0 BaJICHTHBIC DJICKTPOHBI Clla0ee CBSA3aHbI C SIPOM
0) 6S°-2JIEKTPOHBI - MHEPTHAS 1apa, HaXOAATCA 1Mo SkpanoM 4f-moxyposHs
B) €ro BaJICHTHBIC 3JICKTPOHBI CHJIbHEE CBSI3aHBI C SIIPOM, BCICICTBUE SIPKO

BBIPa)KEHHOT0 (P eKTa MPOHUKHOBEHUS
10. I'mOGpuan3anus aTOMHBIX opOuTanel 6opa B aubopane




Tema: « S-3nementsl |A-11A rpynnbs»

Bapuanrt Ne 1

1. B psany menoYHpIX METAJUIOB HAU0O0JIee OTPHUIIATEIIEHOE 3HAYCHUE TICKTPOTHOTO
NOTEHIIMAJIa UMEeT
a) HaTpui
0) KaJTUiA
B) pyouauii
T) e3ni
1) JIATAHR
2. Dnextponu3 BogHoro pactsopa NaCl - 3to crocod 0IHOBPEMEHHOTO MOJTyYSHHSI
a) NaOH, Cl,, H, B) NaH, Cl,, O,
6) Na, Oy, C|2 F) Na, C|2, H,
3. Ilemo4nbie METALTHI (2) U MIEIOYHO-3eMEeIbHBIC METAILTHI (0) UIMECIOT KPHCTAUIMYECKUE
pEIIeTKH:
1) a) OLIK, 6) Be u Mg -I'T1Y, Ca u Sr -I'lIK, Ba-OLIK
2) a)l'IlV, 0) 'K
3) a) Li-OlK, ocransubie-I'TIK, 6) 'K
4) a)T'LK, 0) I'T1Y
4. TuIpOKCUIBI IETOYHBIX METALJIOB KPOME OJJHOTO TUIABATCS 0€3 pa3iioKeHHSI.
Paznaraercs Ha lllenouynsie Metamisl, a Taxoke Ca, Sr, Ba npu HarpeBanuu B atMocdepe
amMMuaka o0pa3yroT
a) aMHJIBI ¥ BoJoposy  B) Tuapunsl U anruapug HNO;
0) TUAPUJIBI U a30T ') aMUbI ¥ a30T
5. OKCHJ U BOJY IIpU HarpeBaHUU TUAPOKCU]
a) LiOH r) RbOH
0) NaOH n) CsOH
B) KOH
6. Bricokoil KOMIUIEKCOOOpa3yroIei crmocoOHOCThIO cpeu MeTaiioB |IA rpymmb
oOnanaer
7. W3 menoYHpIX METAJUIOB B OOBIYHBIX YCIOBHUSIX C a30TOM
pearupyer
8. Cymma koaddummentos B ypaBHenuu peakuuu Mg(OH), + NH4Cl —
paBHa
9. Temmeparypa pasnoxenus B psaay LiBrO4 - NaBrO, - KBrO,4 - RbBrO4
MOTOMY UTO
10. Cymma xkoapuunenToB B npaBoii yact ypasHeHus peakiuu Kl + K,Cr,O7 + H,.SO4 —
paBHa
11. TIpoctem HarpeBanueM BeCl,4H,0 Henb3st nonyunts 6e3Boanbiii BeCl, Beneactaue
CHJIBHO TIPOTEKAOILET0
BapuanT Ne 2
1. Fr, 3aBepmarommii IA rpymnmy, u Ra, 3apepmatomuii 1A rpynmy, sBisroTcs



a) PaaAOaKTUBHBIMHU 3JICMCHTAMU

0) OYCHb MITKUMU
B) CaMbIMHU PACIIPOCTPAHCHHBIMU B TIPUPOJIE CPEAH BCEX S-DJIEMEHTOB
r) HAJICKHBIMH U30JIATOPAMHU

2. B pany cynbdaroB BeSO4-MgSO,4-CaSO,4-SrSO4-BaSO,4 pacTBOPpUMOCTS yMEHBIIACTCS.
OT0 CcBsI3aHO

a) ¢ oOpa3oBaHueM 0oJiee MPOYHOU KPUCTATUTMYECKON pelIeTKU

0) C YMEHBIIICHUEM HOHHOCTHU CBSI3U

B) C YBEITMYCHUEM UOHHOCTH CBSI3U

r) C YMCHBIIICHHEM MPOYHOCTH KPUCTAIUTMYECKON PEIIeTKH

1) C YBEIIMYCHHUEM CTPYKTYPHOTO COOTBETCTBHSI pa3Mepa KaTHOHA ¥ aHHOHA

3. Cpenu runpokcuioB 3nemMeHToB |IA rpymmbl ampoTepHbIME CBOICTBaMH 00s1agaeT

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

5. Ha ne#iTpanuzamnuio pacTBoOpa, MOJIYYEHHOTO TTociie 00pabOTKU 5 T aMajbramMmbl HaTPUs
BOJIOM, U3PACX0JI0BaHO 25 MJI 2 H COJITHOM KUCIOTBL. MaccoBasi 10J1s1 HaTpus B
amasibrame paBHa

6. YcraHOBHTE COOTBETCTBHE MKy YACTUIICH U €€ MPOCTPAHCTBEHHOW CTPYKTYpPO

1) TerparuapoKcOOEepUIIAT-HOH A) oktasap

2) KaTHOH reKcaakBaMarHus b) nuneilinas

3) Mosekyia TMHOIUIa OePHILTHS B) terpasrnp

4) KaTHOH TeTpaaKBaOEePHILIUS I') He3aBepIIEHHBII OKTA3P

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

8. Peaxmus cpenbl B pactBope oprodocdara pyouams

9. C xo107HO# BOAOH MarHUi B3aMMOJICHCTBYET II0X0, B TOPSTUEH BOJIE peakuus
poTeKaeT 0osiee aKTUBHO B CIIEJICTBHUE

Tema: «aements! 111 B,1V B, V B rpynm»
Bapuant Ne 1
1. Tlpu TepMHuuecKOM pa3iioKeHUH rekcaruapata Hutpata jgantaHa(lll) MoxXHO MoTydnuTh

a) La(N02)3 + 0, + H,O B) La,O3 + NO, + O, + H,O
0) La+NO;+ O+ H,O r1)La+ NO+H0O
2. Macca (B rpammax) propouepata(lV) xamust K[C1Fs], oOpasyromierocs npu
crutaBienuu 6,48 r gropuna uepua(lV) c 5,8 r propuna xanus, eciau BHIXOI IPOAYKTA
cocraBisieT 62% OT TEOPETUUECKOI 0, paBHA

a) 6,18 6) 792 B) 5,84 1) 7,25
3. U3 meTanioB nmoArpynmsl CKaHIusl HE pearupyeT ¢ BOJI0M B OOBIYHBIX YCIOBHSIX

a) La B) SC



10.

0) Ac 1Y
Cymma k03 PUITMEHTOB B JICBOW 4aCTH ypaBHEHUS PEAKIIHH

K2Cr,07 + TiBr3 + HBr— paBna
TutaH, MUPKOHUI ¥ TaQHHUI pearupyroT ¢ KOHIICHTPUPOBAHHON CEPHON KUCIIOTOM.
[TpoayKT peakiiuu OTIMYAETCS OT OCTAIbHBIX Y

a) TUTaHa 0) LUpPKOHHUS B) radHus
OnemenTsl 1YB rpynnel ycToi4MBBI K JEHCTBUIO KOHLIEHTPUPOBAHHBIX CEPHON U

A30THOW KHCIIOT, HO JIETKO PACTBOPSIOTCS B CIA0BIX IIABUKOBOM, IIIABEIEBON, YKCYCHOM
(B mpucyrcTBuu F'), moromy uro

a) CO3JIA0TCsl YCIIOBHSI JUIs 00pa30BaHUs MPOYHBIX A[MI0OKOMILIEKCOB;
0) ITOKPBITBI CHAPYKU ITPOYHON OKCUIHOU INIEHKOW;
B) UMEIOT NTPOYHbIE KPUCTAUINYECKUE PELIETKH;
r) MIACCUBUPYIOTCS B KUCJIOTAX OKUCIUTEIISAX.
CoenvHeHus BaHaUs IPOSIBISIIOT OKUCIUTEIbHO-BOCCTAHOBUTENILHBIE CBOMCTBA B

peaKumsax

a) NH,VO; — F) NH.VO; + KI+ H,SO4 —

0) VCI; + Cl (pa36) — n) VCIl, + NaOH (pa36) —

B) V05 + Cl(koni) — €) V205 +Nay,CO3(konir) —
VCTaHOBUTE COOTBETCTBHE MEXK/IY BEIIIECTBOM U CTPYKTYPHBIM THIIOM €T0
KPHUCTAJUTHIECKON PEIIETKH

VO A) monuMepHas U3 OKTa’IpoB
V203 b) pemerka noBapeHHoM conu
VO, B) pemerka pyruna
V,05 I') pewerka kopyHaa
DJeKTpoHHas KOH(UTYpalrs aToMa TaHTajla B OCHOBHOM COCTOSTHUU

a) 5d%6s? B) 65°6p°

6) 5d*6s r) 5d°6s'6p*
EOJ‘IBHII/IG BAJICHTHBIC BO3MOXXHOCTH UMECCT TUTAH I10 CpaBHeHI/IIO C OCTAJIBHBIMHA
OJIEMCHTaMH, ITIOTOMY 4YTO

a) €ro BaJICHTHBbIE OPOUTANIN YHEPTETHUECKU HEPABHOIICHHBI,

0) aTOMHBIM paauyc HeOONbIIOW, €ro BaJeHTHBIE OAJIEKTPOHBI IPOYHO
YIEP)KUBAKOTCS SIIPOM;

B) €ro BaJICHTHbIE OpOUTAIIN SHEPTETHUECKHU PABHOLIEHHBI,

r) €ro BaJICHTHBIE AJIEKTPOHBI JIETKO YYaCTBYIOT B 00pa30BaHUU CBS3EH.

Bapuant Ne 2

1.

2.

Peaxrus mporekaet mo cxeme: UCl; + H,O = U(OH),Cl, + H, + HCI

Macca (B rtpammax) xiopuga ypana(lll), BcTymmBIIEro B peakIuio, €CIH
obpazoainochk 0,2 1 2 pactBopa HCI, paBHa

a) 137,758) 119,4

0) 156,2 1) 123,84
Cymma ko3 uIIeHTOB B paBoit yactu ypaBaeHus peakuun SC + HNO; ( ou. pa30.)
—paBHa




3. U3 mpemnoxennsix coneit SCClg, YClz, LaCl; B HanboubIieii cTeneHu ruipoan3yeTcst B
pacTBope

4. Cymma ko3¢ duirentos B ypasaeuun peakuuu 110 + HpSO4 (koHI) — paBHA

5. Cpennue comu tutana (1V) cioxHO MOYyYUTh B BOAHBIX PACTBOPAX BCJIEACTBUE AaKTHBHO
MPOTEKAOIIETO

6. TeMnepaTprI IJIaBJICHUSA, KUIICHUS W DHTAJIBIINA aTOMU3alluu B pAAY THTaH'HHpKOHHﬁ'

radHUA
a) YBEJIIMYUBAIOTCS B) U3MCHSIOTCSI HEMOHOTOHHO
0) YMEHBIIAIOTCS T) HE H3MEHSAIOTCS, OTOMY 4qTo

7. Xummuueckas akTuBHOCTb 9705 B psiny: V205-NbyOs-Ta,05

a) YBEJINYNBAETCS B) YMEHbBIIIACTCS
0) WU3MEHSIETCSI HEMOHOTOHHO T) HE HU3MEHSIETCS, IIOTOMY  4YTO

8. B pacrBops! okcorpuxisiopunoB V, Nb u Ta npuiuiu consiHyto KUCIOTY U BHECIIH
KyCO4€eK LIMHKa. BoccTaHOBIIEHHE HEBO3MOXKHO B Cllydae

9. U3 snemeHTOB MOATPYIIILI BaHAAWUA UMECT 0obIIKE BaJICHTHEIC BO3MOXHOCTH, IIOTOMY

91O

a) aTOMHBI pPaJinyC BEIUK, BAJICHTHBIC DJIEKTPOHBI CIA00 YIEpKUBAIOTCS
SPOM;

0) MUMEETCSI PHEPTeTHYECKOE Pa3IMuie BAICHTHBIX OpOUTAIICH;

B) aTOMHBI ~ pajuyc HEOOJBINOW, BAJCHTHBIC OJIEKTPOHBI  MPOYHEE
YIAEPKUBAIOTCS SAPOM;

r) pasnuiia B s3aepruu (N-1)d- u ns-opouTaneii HeBenuKa.

10. HaubGonee ycTolunBa y BaHAIUsS CTETICHb OKUCIICHUS

a) +3 B) +5
0) +4 r)+2
Tema: «Jaements VI B, VII B rpynm»
Bapuant Ne 1
1. DnextpoHHas KOH(UTYpalLUs aTOMa XpOMa B OCHOBHOM COCTOSTHUH

a) 3d°4s' B) 3d*4s'4p!
6) 3d*4s? r) 4s%4p*
2. XpoM NpHUCYTCTBYET B PacTBOPE, MOJy4YEHHOM IPH PACTBOPEHUH XpoMa B pa30aBIeHHOI
CCpHOI71 KHCJIOTC IPpHU OTCYTCTBUH BO31yXd, B BUAC HOHA

a) [Cr(H,0)e]*+ B) CrO4*
0) [Cr(H20)e]*+ 1) Cr,07*
3. U3 pacrBopa CrCl; ocaxnaercs Cr(OH)s npu mobGaBieHuu pacTBOpPOB

a) Na,CO3 B) (NH4)28
6) NH; F) Na,SO,
4. B menoyHo# cpeqie MOTYT CYIIeCTBOBATh HOHBI



a) [Cr(OH)s]** B) CrO,*
6) [Cr(H20)e]** 1) Cr,07%
5. Cymma ko3 dunreHToB B mpaBoi yactu ypaBHeHnus peakuuu K,Cr,O7 + CoHsOH +
H,SO, — paBHa

a) 17 0) 12 B)13 1) 15
6. YBenuueHue TeMiiepaTypsl IiasieHus B psaay Mn,O;,-Tc,07-Re,07 (+6; +120; +301)

CBSI3aHO

a) C YBEIIMUYCHHEM IOJISIPHOCTH CBsizu D-O

0) C TMEePexXoAOM OT MOJEKYIIpHOU cTpyKTypsl y MnyO; k monmmepHoit
cTpyktype y Re;07

B) C YMEHBIIEHHUEM HOHHOCTH cBs3u D-O

r) C YCWICHHEM MEXMOJCKYIIPHOTO B3aMMOJCHCTBUS IO Mepe pocTa

pa3mepa MOJIEKYIL.
7. Ycroitunocts K;MnOy4 B pacTBOpe moHMKAETCS TIPU T00aBICHUN

a) NH4C1 B) CO;
0) KOH r)HC1
8. Ilpu B3aumoneiicTBHM Maprania ¢ pa30aBICHHON CEPHOM KHCIOTONH 00pa3yroTCs

a) MnSQO4 B) H
0) Mn2(SO4); 1) Mn(SO4),
9. Cymma koad¢ununentos B ypaBaenuu peakimu KoMnO, + HCI (koni) — paBHa

10. B psgy HMnOQO4 - HTcO,4 - HReO,4 ymenbIatoTcs cBOMCTBa

a) KHCJIOTHBIE  B) BOCCTAHOBUTEIIEHBIC
0) OKHCJIUTEIIbHbBIE I') yCTOWYMBOCTb
Bapuant Ne 2
1. Tpu conasiennn Cr,03 ¢ KOH u KNO;3; o6pasyercs
a) KoCr0 4 B) Ks Cr,07
0) KCrO; r) Cr(NO3)3

2. DnexTpoHHas KOH(UTrypauus aToMa BojJb(ppama B OCHOBHOM COCTOSIHUU

a) 5d*6s® B) 65°6p*
6) 5d°6s* ) 5d*6s'6p"
3. Ilpu BBenenuu B pactBopsl conet xpoma (I11) cynbdua- u kapOoHAT-MOHOB BhINAAET
0CaJIoK

4, COC)II/IHGHI/ISI Xpoma INpoABIIAOT OKUCIUTCIbHO-BOCCTAHOBUTCIIBHBIC CBOICTBA B
pCaKknusax

a) Cry(S0O3) + H,O —
6) K>Cr,07+ KNO, + H,SO,4 —
B) KoCr,04 + BaCl; —
r) K,Cr,07 + Ha(kcui) —
I[) CrCl3+Br, + KOH —
5. Cr(OH)3 pactBopsiercs B

a)H,O0 — B) NaOH(xoHm)—



0) HC1— r)NH3( p-p)—
6. DaekTpoHHAs KOH(HTrypalus aToMa MapraHiia B OCHOBHOM COCTOSIHUH

a) .3db4st ) L.3dP4s?
0) ...3d%4s%4p* 1) ...45%4p°

7. XuMHYECKOEe B3aUMOJIEUCTBUE OTCYTCTBYET B CMECHU
a) K2MnO,4 + C0; + H, O —— B) KMnO,4 + H,C,04 + H,O ——
6) KMnO, + Co,HsOH + KOH — I‘) KMnO,4 + C0, + H,O —
7+

8. B omimuue ot Mn nipu aeiictBun H,S Ha pactBopet HTCO, 1 HReO,4 BemmagaroT ocanku
TcyS7 1 ReS7. D10 aKCniepruMEeHTAIBHO TOKA3bIBAET, YTO Tc'+ u Re'+ asnsiorcs
CI1a0BIMHA

9. BoccranoBnenue IIepMaHIraHaT-uoOHa B 3aBUCHUMOCTH OT PCAKIIUU CPCAbI IIPOTCKACT I10-
pa3sHoOMY. Y cTaHOBUTE COOTBETCTBHUE:

1) o Mn?+ A) B IICIIOYHOM cpefie
2) 1o MnO, b) B xucioii cpene
3) o MnO,* B)B HeliTpanbHOI cpene

N3 3JIEMEHTOB VIIB TPYIIIBI HE BCTPEUYACTCS B MpUpoOAE

Tema: «Jaements VIII B rpynnsi»
Bapuant Ne 1
1. DnemeHT ¢ NOPSAAKOBBIM HOMEPOM 78 MOKET 00pa30BaTh HECKOIBKO XJIOpUI0B. Mx

XUMHUYEcKHe (hopMyIIbl

2. Ilpu B3aumoneiicteuu Fe3+ ¢ I- u S2- oOpa3yroTcst coeiuHEHUS:
Fe®*
Fe®
Fe®
Fe2

20 T o®

3. Cymma ko3¢ dunuentoB B ypaBHeHuu peakimu Fe;03 + KClO3; + KOH —paBha

4. DrneMeHThI MOATPYIIbl HUKeIs 00pa3yroT KapOOHMIIBI COCTaBa

5. C yBenuueHUeM CTENeHU OKucieHus xenes3a B psay Fe(OH),-Fe(OH)s-HaFeOy
KHCJIOTHBIC CBOMCTBA MIOTOMY YTO

6. B psaay Fe-Co-Ni sHTanbnus aToMu3anuy, TeMIepaTyphl TUIABICHUS U KUTTCHHSI
MOTOMY YTO

7. B moarpymnmnax »xemnes3a, KOOaJabTa U HUKEIS C YBETMUEHUEM MTOPSIKOBOIO HOMEpa
SHTAJIBIIUA aTOMU3ALMH, TEMIIEPATYPhI IUIABJIICHUS U KUIIEHUS




[TpoctpancTBenHast ctpykTypa 6osbimuHcTBa komiutekcoB Fe(ll) u Fe(lll) ¢ murangamu
¢1a00ro U CUIILHOTO TOJIA

Pacnonoxxure B MOPAAKE YBCIIMUCHUSA CTa6I/IJ'II/ISaI_[I/II/I CTENEHH OKHCJIEHNS KoOabpTa +3
CICAYIOUC JIMTaHObI:

1) uuaHorpyrmnmna 2) aMHHOTpYIITa 3) ruapokcorpymnmna
BapuanT Ne 2
1. Bpsany Fe?+-Co®+-Ni*+ YCTOMYUBOCTH K OKHCIICHUIO
a) YBEJIUYUBACTCS
0) YMEHBIIIAETCS
B) HU3MEHSAETCA HEMOHOTOHHO
r) HE U3MEHsEeTCS

Cymma koaduinentoB B ypaBHenuu peakimu NiSO4+ NaOH+ H,O,— paBHa

a) 11 6) 7 B) 14 1) 9
Kommekcet koOanpta(lll) B 3aBUCMMOCTH OT CHIIBI ITOJIS JIMTAHJIOB MOTYT OBITH Mapamar-
HUTHBIMU U auamMarHuTHeIMU. Komriekcsl poaus (1) u upumus (111) HezaBucumo ot
CHUIBI TTIOJIS JIMTAH I0B-

DeMEHTEI MOATPYIIIIBLI JKEJIC3a 06pa3y10T Kap6OHI/IJ'IbI coCTaBa

Pyrennii B3auMOAECICTBYET CO CMECBIO THIPOKCUIA KA U XJIopaTa Kayus. B peakiuio
BCTYNUJIO 3,24 T pyTeHMsl, B KOTOPOM MaccoBas A0 npuMeceit 7 %. Macca pyrenara
KaJusi, 00pa30BaBUIErOCs IPU 3TOM paBHA

B BoceMoit rpynrie npu nepexoae OT 3JICMCHTOB ITOATPYIIIIBI KEJIC3a K ITOATPYIIIIC
HUKEIA BAJICHTHBIC BO3MOXXHOCTH aTOMOB INOTOMY 49TO

[Tpu B3aumoseiicTBUN KoOanbTa ¢ pa30aBIeHHOIN a30THON KUCIIOTOI 00pa3yroTes:

a) Co(NOs);  B) H:

6) CO(NOg)z r) NO
Coenunenus xene3a (1) mposiBistoT BoccTaHOBUTEIBHBIE CBOMCTBA. [IpemnoxuTe
CII0CO0BI cTaOMIIM3aIMY JAHHOIO BAJIEHTHOT'O COCTOSHHUA:

a) o0Opa3oBaHNe HEPACTBOPUMOTO THAPOKCHUA;
0) 00pa3zoBaHNe KOMIUJIEKCOB C JIMTAHJaMH C1ab0ro MOJIs;
B) o0pa3oBaHKe KOMILJIEKCOB C JIUTaHaMH CUIIBHOTO TOJIS;

Pacnonoxure okcuabl KoOanbTa B NOpAIKE YBCIINYCHUA yCTOI\/'I‘-II/IBOCTI/IZ

a) Cos0, ©0) CoO B) C0,0:s.

10. Haunbosee CUIIBHBIM OKUCIIUTEIEM SIBIISETCS:

a) NepMaHTaHaT-uoH  B) (peppaT-voH
0) OMXpoMaT-uoH r) pyreHar”1)-uox



Tema: «aementsl IB - IIB rpynm»

Bapuant Ne 1

1.

B npobupkax Haxomstcs 0,1 M BogHbIE pacTBOPHI CIEAYIONUX coyiel HaTpus: 1) Woauna;
2) 6pomuna; 3) xmopuna; 4) ropuaa. B kaxayro npodupky nodasistor B u30biTke 0,1M
pactBop HUTpaTa cepedpa. [Ipu oquHaKOBBIX 00BEMaxX PeareHTOB KOJIMYECTBO BEIIECTBA
B OcaJike Oy/leT HauMEHbIIUM B IIpooupke Ne

a) 3 B) 2
0) 1 r) 4
PacTBOpSIOTCS B pacTBOPE aMMHAKa BCE BELIECTBA TPYIIIIBI

a) AgCl, AgBr, Agl B) AgCl, Agl
0) AgBr, Agl 1) AgCl, AgBr
Xumu4deckasi CBSI3b UMeeT 00Jiee KOBAJICHTHBIN XapaKTep B

a) Agl B) AgCl
0) AgBr 1) AgF, motomy uto # # #.
YcroitunBocth 1ranuaHbix komiuiekcoB: [CU(CN)2]; [AG(CN)2]; [Au(CN),] B psiay

a) YMEHBILIAETCS B) YBEIMUUBAETCS
0) HE U3MEHSETCs I) M3MEHAETCS HEMOHOTOHHO, IIOTOMY  4YTO

B psiny Cu-Ag-Au Temrieparypa raBIeHUs U KATICHHSI

a) YMEHBIIIAeTCs, 3aTEM YBEITNUHBACTCS
0) yBETMYHMBAETCS, 3aT€M YMEHBIIAETCS
B) YBEITUUHMBACTCA

') YMEHbIIIAeTCsl, IOTOMY 4TO

0) Haubonee spko nposiBISIOTCS KUCIOTHBIE CBOHCTBA Y
a) AU(OH)3 B) CU(OH)Z
0) Cu0 1) Ag,0, OTOMY 4TO

[TpuBeneHbl 3HaU€HUS CTaHAApTHON SHepruu [ ' ndb0ca peakuuii:

1) [Hgld® +S* = HgS + 41 AG298 = -127 kJ[x/Mob
2) [Hgls]* + H,S + 2H,0 = HgS + 2H;0" + 417 AG298 = -13 kJIx/Mob
3) [Hgls]* + 20H = HgO + 41" + H,0; AGagg = +26 kJ[K/MOIIB
HaunGoiee nerko pa3pymuTs B BOTZHOM pacTtBope TeTpaiiogomepkypat(Il)-mon ¢
IIOMOIIIBIO
a) Na,S B) NaOH

0) H,S 1) NayS, NaOH
Y CTORYHMBOCTD OJTHOTUIIHBIX coequHEeHUH B psgax ZnO-CdO-HgO; ZnS-CdS-HgS

a) YMEHBIIIAETCS B) YBEIMUHUBACTCS
0) YBEJIMYHMBAETCS, 3aT€M YyMEHBINAETCS T) HE HW3MEHSETCS, IMOTOMY YTO

DIEKTPOHOAOHOPHAS CTIOCOOHOCTHh HOHOB B PSAY: Zn** -Cd** -Hg**

a) YBEJTUYHBACTCS B) YBEJIMUMUBACTCS, 3aTEM YMEHBIIACTCS
0) YMEHBIIAETCS T) HE U3MEHSIETCS, IIOTOMY 4TO




10. ITpu BHeceHuu B BOAHBIN pacTBop ammuaka ZN(OH), pH pactBopa
IIOTOMY 4TO

BapuanT Ne 2
1. U3 »snementoB I B rpynmel Hanboliee xapakTepHa CTeNeHb OKUCIEHU +1 1is
a) cepebpa B) 30J10Ta
0) MeIu T) MeIu u cepedpa, NOTOMY 4TO

2. Kycouek cepeOpsiHoit MoHETHI Maccoit 0,3 pacTBOPHIIM B @30THOM KHCJIOTE U OCAIWIIN U3
nmoJrydeHHoro pactBopa cepedpo B Buge AJC1. Macca ocaaka okazanack paBHoi 0,199 r.
Maccogas noinst cepedpa B MOHETE paBHA

a) 49,9 B)53,7
0) 27 r) 36,5
3. YcroitunBoCTh TaioreHoKoMIuTiekcoB B psay: [CuCly]'; [CuBr,]; [Culy]

a) YBEJINYNBAETCS B) HE U3MEHSETCS
0) YMEHbILIAETCs T) HU3MEHSETCSA HEMOHOTOHHO, IIOTOMY 4TO

4. 30510TO pearupyer ¢ KakJIbIM U3 MePEUHUCICHHBIX BELIECTB IPYIIIIbI

a) H2S04 (x); H2SeO4 (k) B) HNO3; HC1
0) HNO;; HC1 + C1; r)HCL1 + Cb; H,SeOq (k)
5. PactBopumocTts B Boze B psay HgC1,-HgBr,-Hgl,

a) YMEHBIIAETCS B) YBEIMUUBAETCS
0) YBEIMYMBAETCS, 3aT€M YMEHBIIAETCS T) HE HU3MEHseTcs, HNOTOMY YTO

6. B pesynbrare peakiuu cysibdara MUHKA ¢ KOHIICHTPUPOBAHHBIM PACTBOPOM aMMHAaKa
oOpa3yercs

7. YcTaHOBHUTE COOTBETCTBUE MEX]y KOMIIJIEKCHOM YacTUIIEH U ee reoOMeTpHe

1) nunmanoaprentar (I)-uon  A) kBaapar

2) xaruoH quammuamend (I)  B) HezaBepuieHHBII TeTpadap
3) terpaxmopoaypart (I11)-uon B) nmuneitnas

4) muxnopokympar (I)-uox ') rerpasap

8. s IMHKA U PTYTH XapaKTepHO KOOPIMHALMOHHOE YHCIO0 4, a /Ui Kaamus - 4 u 6,
MOTOMY YTO

9. Cymma koaddunmentos B ypaBHenuu peakuuu Cu + HNO3(x) + HCI(k) — paBHa:

a) 20 B) 25
0) 14 r) 18
10. IIpoctpancTBeHHast CTPYKTypa KomiuiekcoB Meau (1) - nckakeHHBIH OKTadAp WITH I1JI0-
CKHUH KBajpaT. ITO CBA3aHO C MposiBIIeHHUEM dpeKTa




Kpumepuu OUECHKU omeema cmydenma npu 6blNOIHEHUU MECMO0B8blX 3a0anuil

Onenka TpeGoBanusi K 3HAHUAM

OrneHka «OTIMYHO» BBICTABIISIETCS CTYACHTY, €CIM OH IIIyOOKO U
IIPOYHO  OCBOWJI  INPOTrPaMMHBIM  MaTepuall,  HCYEPIBIBAIOLIC,
OTJIUYHO IIOCJIE0BATENBHO, YETKO M JIOTUYECKU CTPOMHO €r0 M3JIaracT, yMeeT
TECHO YBS3BIBATh TEOPHUIO C MPAKTHKOH, CBOOOJHO CIIpaBISETCA C
3aJa4yaMM, BOIPOCaMU M JAPYTUMHU BHJAMU IPUMCHECHMs 3HAHUM,
IIPUYEM HE 3aTPYAHSIETCS C OTBETOM IIPU BHUJIOM3MECHEHUM 3aJaHMUIA,
IIPaBUIbHO OOOCHOBBIBAET IPUHSTOE PEIIEHUE.

OneHka «XOpOUIO» BBICTABIIAETCS CTYAEHTY, €CIM OH TBEPIO
3HaeT Marepuai, FPaMOTHO U 10 CYIIECTBY M3JIaraeT ero, He JoIycKast
XOpOLLIOo CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, IPABHIBHO
IPUMEHSET TEOPETHUYECKHE TOJIOKEHUS NPU PELICHUH MPAKTUYECKUX
BOIIPOCOB U 3a/1a4, BJIaZIe€T HEOOXOIMMbIMHU HaBbIKAMU U IPUEMAMHU UX
BBINOJIHEHUSL.

OHCHKa «YOOBJICTBOPUTCIIbHO» BBICTABJISACTCA CTYACHTY, €CIIN
OH HMMCECT 3HAHUSA TOJIBKO OCHOBHOI'O XapaKTEpa, HO HC YCBOUII €ro

YAOBJICTBOPUTCIIb neTaneﬁ, AO0ITYCKacCT HCTOYHOCTH, HEAOCTATOYHO ITIPaBUJIBHBIC

HO (1)OpMy.]'II/IpOBKI/I, HapyICcHUA JIOTHYECKOU oCJICAOBATCIIbHOCTH B
H3JI0KCHUH IMPOrpaMMHOro MaTt€purajia, UCHbITBIBACT 3aTPYAHCHHUA IIPU
000CHOBAaHHH OTBETA.

OHGHKa «HCYOOBJICTBOPUTCIBHO»  BBICTABJIACTCA CTYIACHTY,
KOTOpLIﬁ HE 3HAE€T 3HAYUTEIHLHOM 4YacTH IporpaMMHOIO MaTepuaja,

HCYOOBJICTBOPHUTE | JOIMYCKACT CYIICCTBCHHBLIC OHII/I6KI/I, HMECT 3aTPYAHCHUS IIPU OTBETC HA

JILHO BONPOCKI ¥  OOOCHOBaHWMU OTBeTOB. Kak mpaBuio, oOleHKa
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYJIEHTaM, KOTOPbIE HE MOTYT
OPOJOKUTh  OO0ydeHHMe 0e3  JOMOJHUTENbHBIX  3aHATUH 110
COOTBETCTBYIOLIEH TUCIUTIIINHE.

~own

Ilepeuens 6onpocog K IK3ameny
1 cemecmp

OcHoBHble nonoxeHuss AMY. Arom. Monekyna. Xumuueckuil snemeHt. Ilpocteie u
cioxHble BeniecTBa. OTHOCUTENBHAs aTOMHas Macca, OTHOCUTENbHAs MOJIEKYJSpHast
Mmacca. Moub.Yucno ABoranpo. MomnsipHas Macca.
OCHOBHBIE CTEXHOMETPUUIECKHE 3aKOHBI.
OcHOBHBIE TUIIBI XUMUUYECKUX PEAKLIUH.
Knaccel HeopraHnueckux BEUIECTB:OKCH/IbI, KUCIOTHI, OCHOBaHUs, conu. Mx gusndeckue
U XUMHUYECKHE CBOICTBA, CIIOCOOBI MOTY4EHUS.
Ctpoenune aroma. Mognens Pesepdopma, ero nemoctatku. Teopus bopa. KanTomas
TEOpHsI CTPOEHUS aTOMa.
KBanToBeie uncna. [Ipuanun IlTaymu. [IpaBuno ['ynna. [IpuHnmMn HanMeHblIEeH SHEPTUN.
[TpaBuiia KneukoBckoro.
[lepponnuecknii  3aKOH M IIEPUOJMYECKAs] CHCTEMAa XUMHUYECKHX DJIEMEHTOB
JA.M.Menneneesa. Ilpunuun mnoctpoeHus. I'pynnbsl U nepuoisl. 3aKOHOMEPHOCTH
U3MEHEHHUs CBOMCTB aTOMOB, IIPOCTBIX BEUIECTB M COEAMHEHHUH, 00pa30BaHHBIX
XUMHUYECKMMH 3JIEMEHTAMH, B IpeAeiax IJIaBHBIX MOATPYNI U INEPUOJOB CHCTEMBI
J.N.MenneneeBa. [lepuonuHOCTh CBONCTB aTOMOB .
Xumnueckasi cBsi3b. M3o0pakeHne xumuueckod cBs3u. KoBaneHTHas (mossipHasi,
HernossipHast). Mexanu3Mbl  00pa3oBaHUsl KOBaJeHTHOW cBsi3u. CBOWCTBA KOBAJICHTHOM
cBsi3u. ['mOpuamsanus opouraneii. J{umonb, JyiMHA AUITONS, TUTOIBHBI MOMEHT.
MeTto BaIeHTHEIX cBs13eil. OcHOBHEBIE moyoKeHUsT Metona BC.
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Meton MONEKYISIpPHBIX oOpOuTaneil. MarHUTHbIE CBOWCTBa BEIIECTB. JIuneiinas
koMOuHanus atoMHbIX opoutanei (JIKAO). CessbiBaromue 1 paspoixistomue MO
HonHas cBA3b.

Bonopoanast cBs3b. MeXMONEKyJIsspHas U BHYTPUMOJIEKYJISIpHAs BOJOPOIHBIE CBSI3H.
MexMOoNeKyIsspHOE B3aUMOJAEHCTBHE: 1) DIIEKTPOCTaTUYECKOE — OPHUEHTALMOHHOE
(IMTONIb-AUIONbHOE), WHAYKIIMOHHOE M JUCHEPCHOHHOE; 2) JTOHOPHO-aKIENTOPHOE.
VYpaBuenue Ban-nep-Baanbca. 3HaueHune Bo1IOPOIHBIX CBSI3EH.

Merammueckass  cBsi3b. (CXOACTBO UM pasinuue C KOBQJICHTHOW  CBA3BIO.
HenacplleHHOCTh ¥ HEHAIPABICHHOCTh METAJUIMYECKOU CBSI3H.

Xumnueckass kuHeTHka. CKoOpocTh xuMuyeckux peakuuid. Cucrema. ['oMorenHsle u
rereporeHHsle cuctembl. Paza. CKOpOCTb TOMOT€HHON U I€TEPOr€HHOM pEeaKLIUi.
@akTophl, BIHSIOUIME Ha CKOPOCTb XMUMHYECKHUX pEeaKklUHil. 3aBUCUMOCTb OT
KOHIIeHTpanuu. OCHOBHOM 3aKOH XUMUYECKOW KMHETHKH.

BnusHue Ha cKOpocTh XMMHUYECKHX peakuuii Temmepatrypsl. [IpaBuno Bant-T'odda.
AKTHBHBIE MOJEKYJbl. DHEPrus aKTUBALlMU. 3aBUCHMOCTb SHEPrUU AaKTHUBALMU OT
MPUPOJBI PEarupymoIIUX BEIIECTB. DHEPreTU4YecKuil Oapbep, MEpexoqHOE COCTOSHUE.
VYpaBHeHue AppeHuyca, Kak 0oJieeé TOYHO OIMCBIBAIOIIEE 3aBUCHUMOCTb CKOPOCTH
XUMUYECKON PeakUuu OT TEMIEPATYPBI.

3aBUCHUMOCTb CKOPOCTH XUMHUYECKHUX PEAKIINM OT MPUPOIbl PEArUPYIOLIETO BEIIECTBA.
[lonsiTue o karanu3e W Karanuszatopax. Karanutuueckue peakuuu. ['OMOreHHbI U
reTepOreHHbl Katanu3. MexaHu3M JeHCTBUS KaTalu3aTopoB. AKTUBHBIE LEHTPbI
karanu3atopoB. Karanutuueckue spl. [Ipomotopsl. M30upaTenbHOCTh KaTalu3aTopoB.
Tepmonnuamuka. TepmonunHamuueckas cucrema. @aza. I'eteporeHHas U rOMOTE€HHas
cucrembl. KomnonenTs! cucrembl. @DYHKIMM UM IapaMeTpbl COCTOSIHMS. BHYTpeHHsA
DHEPTHS.

[TepBoe Hawano (3aKOH) TepMOAMHAMUKH. OHTanbnus. CTaHAAPTHOE COCTOSIHHUE
BenlecTBa. CTaHgapTHas SHTAIBIINS PEAKIIUH.

Tepmoxumust. Tepmoxummueckoe ypaBHeHue. 3akoH JlaByaswe-Jlammaca. OcHOBHOM
3aKOH TEPMOXUMHH - 3aK0H ['ecca. Kpyrosble npouecchl (IUKIIbI).

OHTponMs Kak (YHKIHS COCTOSHHUS CUCTeMbl. TepMOAMHaMUYecKas BEpPOSITHOCTb
cocrossHuss cuctembl W. CranpgaptHas oSHTponus. BTopoe Hawano (3aKOH)
TEPMOJNHAMUKHU.

[Toctynar Ilnanka (TpeTbe Hayano TepMoaUHAMUKN). VI3MeHEeHre SHTPONNHN BEIIECTBA C
YBEJIMUEHUEM TEMIIEPATYPBHI.

Ouneprus ['n66ca. CsizanHas sHeprusi. HanpaBieHHOCTh XUMHUYECKOTO MpolLiecca.
OOparuMble M HeoOpaTHMBbIE peakIMHU. XuMmHuueckoe paBHoBecue. [Ipunuun Jle
[[Tarenpe. CMeNIEHNE XUMUYECKOTO PABHOBECHS.

PactBopsl. Kiaccudukanus pacTBOpoB IO arperaTHoMy cocCTOsiHUIO. HachlleHHbIe,
HEHACBHIIIEHHbIE U NEPECHIIIIEHHbIE PACTBOPHI.

Konuentpanus pactBopoB. KoHlileHTpupoBaHHbIe U pa30aBieHHbIe pacTBOpPbL. CriocoObl
BBIPQXXEHUS KOHIIEHTPAIlM1 PaCTBOPOB.

DAEKTPOTUTHI U HEANEKTPOIUTh. CHIIbHBIE, ClTa0ble U CPeHEN CUIIBI DJIEKTPOJINUTHI.
OnekTponuTHdeckas aucconuanuss. OCHOBHBIE MOJOKEHHS TEOPUN IJIEKTPOJUTHUECKON
qucconuanuu. Mexannsm auccounuanuu. KucioTsl, OCHOBaHHS U COJM C TOUKH 3pEHUS
TOJ. Crenenp paucconuanmu. KoOHCTaHTa AUCCOIMAIINM. 3akoH pasz0aBiieHUS
OctBanba.

DIIeKTpONIMTHYECKAs AUcconranus Boabl. loHHOE mpou3Benenne Boasl. BogopoaHslil u
TUAPOKCWIBHBIN ITOKa3aTesau. pH pacTBOpoB cosen.

[IpousBenenne pactBopuMocTh. Peakiinu noHHOro oOMeHa.

I'mpponus coneil. Tunel ruaponusa. Peakuus cpenpl. CTeNeHb U KOHCTAHTa THIPOJIN3A.
Nneanbubie pactBopbl. KosmuraTtuBHbIE CBOMCTBA pacTBOpoB. Ocmoc. OcMoTHUECKOE
nasnenue. 3akoH Payns. Crnencrsus u3 3akona Payosi.



34. OKHCAUTENbHO-BOCCTAHOBUTENbHBIE —peakuuu. Teopus OBP. Knaccuduxanums
OBP.Oxucnurenu 1 BOCCTaHOBUTENU. MeTobl cocTaBieHus ypaBHeHuii OBP.

35. DnekTponu3. DIEeKTPOIU3 PaciuiaBoB, BOAHBIX pacTBopoB. [Tonstue o I'D. CocraBieHue
I'D. OJIC snementa. Cranmaptaas DJIC snemenra.

36. DnexTtponuble moreHManbl. CTaHAAPTHBIE SJIEKTPOJHBIC TMOTCHIMANB. 3aBUCHMOCTD
JMEKTPOAHOIO TMOTEHIMaIla OT KOHIICHTpPAIMil BEIIeCTB M TeMIlepaTrypbl ( ypaBHEHUE
Hepncra). DnekTpoxuMuyeckuil psji Hanps>KeHU METalIoB.

37. KonnyecTBeHHas XapaKTEPUCTHKA MPOIECCOB AIEeKTpoin3a (3akoH Papajest).

38. ucnepcubie cuctembl. JlucnepcHast ¢aza u aucnepcuonHas cpefa. CycneH3WH |
smynbcud. Kommowanele pactBopbl. Oddexr Tunpmansa. Koarymsamusa. 3HaveHHe
KOJUIOMJIHBIX PAaCTBOPOB.

39. Kommiekcuble coequnenus. Koopaunaunonnas teopust Bepuepa. OCHOBHbBIE THIIBI K.C.
Homenknarypa k. c. [IpakTndyeckoe npuMeHEHHE K. C.

2 cemecmp
1. Bogopon. O6mas xapakrepuctuka. M3otonbl. dusnueckue U XHWMHUYECKHE CBOWMCTBA.

Tunel rugpunos. [lonydenue u npuMeHeHHE.

10.
11.

12.
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17.
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21.
22.
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2. Ilepokcun Bogopoaa. OKUCIUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA.

Onementsl rnasHod noarpymnmnsl VI rpynnsl. OOmiast xapakrepuctuka. Xiop. Haxoxnenue
B npupojie. Puznueckue 1 xumuueckue cporictpa. [lonyuenue. [Ipumenenue.
XnopoBogopoa u coisiHas kucnora. [lomydenue. CpoiictBa. Kuciopoansie coeaumHeHUs
xyopa. Kucnopoacoaep:xaiiye KUCIOTHI XJI0pa.

bpom. Haxoxnenune B npupone. Pusnueckue U XMMHYECKUE CBOMCTBAa.bpomoBogoposn u
O6pomMoBoopoHas kucioTa. Kucnopoansie coequaenus opoma. [lomyuenue u npumMeHeHue.
Mon. Haxoxmenue B npupoae. duznueckne U xumuyeckue cpoictBa. [lomydeHue u
npuMenenue. Moa0BOIOpOA U HOAMCTOBOZOPONHAS KMCIOTA. KHCIOpOIHBIE COENTMHEHHS
noxa.

®rop. Haxoxnenue B mpupone. dusnueckue u xuMuueckue cpoictBa. [lomydyenue u
npuMeHeHne. @TopoBOAOPO U MIaBUKOBas kuciaota. CBONCTBA, IPUMEHEHHE.

OnemeHTsl rnaBHoU noarpynmbsl VI rpynmbel. OOmas xapakTepucTUKa aTOMOB 3JIEMEHTOB U
MIPOCTHIX BEIIECTB.

Kucnopon. Haxoxnenue B npupone. Ilonyuenne. @usnueckue 1 XUMUYECKHUE CBOICTBA.
Kucnopon kak okucnutens. [lpumenenue. O30H.

Cepa. Haxoxnenue B npupoae. Amtorponusi. Puznueckne 1 XUMHUYECKUE CBOWCTBA.
CepoBonopoa. Haxoxnenue B mpupone. [lomydenue. dusnueckue u XUMHUYECKHE
CBOMCTBA.

Cynbdunpl. [Tonydyenue. PactBopumocts cynbhuaos. [lonucynbpuast.

Kucnoponnsie coenunenust cepsl. Oxcua cepsl (IV). Cepuucras xucnora. [lomyuenwue.
CaoiictBa. Cosi cepHUCTOM KUCHOTHI. THOCEpHask KMCIIOTA U €€ COJIH.

Oxcun cepsl (V). Cepnas kucnora. [Tonyuenne. CoiictBa. Conu cepHOI KHCIOTHI.

CeneH u Temtyp.

DneMeHThl TJIaBHOW moArpymnmnbel V rpynmbl. OOmias xapaktepuctuka. A3oT. CTpoeHue
MOJIEKYJTbl. DU3NYECKHEe U XUMUYECKUE CBOMCTBA. [lonyyeHne u mpuMeHeHue.

Ammuak. Ousznueckue U XuMHUecKkre cBoiicTBa. [lonydyenne u npuMeHeHue.

Oxcupl a3ota. CriocoObI OTYYEeHHSI B CBOMCTBA.

A3oTHas u a3oTucTas KUcIoThl. Ux cBoiicTBa. Conu a30THOM KUCIIOTHI.

®dochop. Ilpupoausie coequuenus u mnomxydeHue docdopa. OU3HMUECKUE U XUMHYECCKUE
cBoiictBa (hocopa. Dochopcoaepxaiine KUCIOTH U UX COJIH.

[Toarpynna meimbsika. [logrpynmna Banagus.

OnemeHTHI rAaBHOM noarpynmsl [V rpynmel. O0mas XxapakTepucTHKa.

VYraepon. @opMmbl CyIIECTBOBaHUS  MPOCTOro BemiecTBa. DU3MUECKHE W XUMHUYECKHUE
coiictBa. [Tomyuenue. [Ipumenenue. AacopOmmsi.
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Oxkcuabl yraepona. Ctpoenue Monekynbl. [lomyuenue. Dusnyeckue U XUMHUYECKHE
cBoiicTBa. [Ipumenenue.
VYronbHas kucinora. CrpoeHue Moiiekynbl. [lonydenue. Pusznyeckue M XUMHUYECKHE
cBoiicTBa. [Ipumenenue.
Conu yronbHo# kucnotsl. [lonydenue. @uznyeckue 1 XMMHUUECKHUE CBOICTBA.
Kpemuuii. Pactipoctpanenue B npupoae. usnueckue u xumuieckue cBoictra. [lonyyenue.
IIpumeHeHnue.
Juokcun xpemuusa. Haxoxnenue B mnpupozae. Pusnyeckue M XMMHYECKUE CBOMCTBA.
IIpumeHeHnue.
KpemuueBass kucnora. CrpoeHue Monekyibl. Ilomydenue. Pusznueckue M XUMUYECKHE
CBOMCTBA.
Con KpeMHHUEBOU KUCIOThI. XUMHUUYECKUE cBoicTBa. [Iprmenenue.
I'epmannii. Oxucnenue  a30THOM Kuciaotod. PactBopenme B mienouax. [Ipumenenwue.
CoenuHeHus KpeMHUs. ['epMaHOBOIOPOIBI.
OnoBo. ®u3nueckue 1 xumudeckue cpoiicta. [lonyuenue. [Ipumenenue .
Coemunenus onosa (1) u (1V).
Cuneu. Haxoxnenue B mpupoje. dusnmdeckue u xumudeckue cpoiicta. Ilomyuenue u
IIPUMEHEHUE.
Coenunenus ceunua (1) u (1V). [LroMOUTHI ¥ TUTFOMOATHI.

DneMeHTHI TTIaBHOM MOATPYIIBI TpeThel rpynmbl. O01as XapakTepucTUKa .
Bop. Haxoxnenue B npupose.M3oromnsl. [Ipupoaasie coenunenns 6opa.
duznyeckue U XMMHYecKkue cBoiicTBa 6opa. [lomyuenue Gopa.
Opto- u TeTpabopHbIe KUCIOTHL. uccomuanus oprodopHoit kuciaotsl. CBoicTBa. bopaTsl.
Amomunuii. [Ipuponnsie coequnenusa. @u3znueckre 1 XUMHUYECKHE cBoicTBa. [lonyuenue.
[IpumeHenue.
Oxkcua u ruapokcun anmoMunus. Coenquuenus amoMuHUs. CIijiaBbl AIFOMUHUSA.
Bropas rpynna nepuoaundeckoii cuctemsl. O011ast XapaKTEpUCTHKA.
bepunnuii. [Ipupoansie coequHeHus U nonydeHue Oepuuins. Ou3nveckre U XUMHUECKUe
CBOMCTBA.
Marnuit. [Ipuponssie coequueHus U noiaydenue. Pu3ndeckue 1 XUMUYECKUE CBOMCTBA .
[llenounozemenbHble MeTaiuibl. [IpuponHbie coenuHeHuss W mnonydeHue. duznueckue u
XUMHUYECKHUE CBOWCTBA.
[nak. Haxoxnenune B mpupone. Pusznueckue M XuMuudeckne cBoucTBa. [lomyuenue
MUPOMETAILTYPTHUECKUM U THIPOMETAILTypruueckuM crocodooM. [Ipumenenue.
Coenunenus nuaka. Oxkeun u runpokcu. Mx cBorictBa. Conu 1MHKA.
OnemeHTsl | rpynmsl nepuoandeckoit cucreMbl. OO0IIas xapaKTepuCTHKA.
[[lenounbie metamibl. BakHeilme cOeIUHEHUsS C BOJOPOAOM, KHUCIOpOAOM. OKCHIBI,
nepokcubl. [I[puMeHenne menouHbIX METAJJIOB U UX COEAMHEHUI.
Menb. Haxoxnenune B mnpupoae. dusnueckue m xumudeckue cpoiicTBa.llonydenvne u
npumenenne. CoefnHeHus: Men Ux cBoicTBa. OOpa3zoBaHNe KOMILJIEKCOB.
Keneso. Haxoxnenue B mpupone. duszndeckue m XUMHUYECKHE CBOWMCTBA. CoenuHEHUS
xenesa (1) u (1), [Tonyuenwue.
[Moarpynna wMapranna. OOmas XapakTepUCTHKa DSJIEMEHTOB NOArpynnbl. Bakueimme
coenuHeHusl. KUCIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB W THUJIPOKCHUJOB MapraHiia B
3aBUCUMOCTH OT CTETIIEHW OKHCIICHUS dJIEeMEHTa . MapraHioBHUCTasi, MapraHloBasi KUCIIOTHI,
UX COJIH.
[MTogrpynma xpoma. OOmas xapaktepucTuka. COEIWHEHHUS TPEXBAJCHTHOTO XpoMa.
OxucnurenpHas akTUBHOCTh coequHeHuil xpoma (V). Xpomatsl u JUXPOMATHI.
CpaBHuTeNbHAs XUMHUS COEAMHEHUN MONIMO1eHa U BoJib(pama.
PtyTh U ee coenunenus. AManbramol. PTyTh Kak 3arpsi3HUTEINb MOYBBI U BOJIOEMOB.
[Toarpynna renusa. bnaroponssie Ta3pl. CoeauHeHHs KCeHOHA. [IpuMeHeHue TpOCThIX
BEILIECTB 3JIEMEHTOB MOATPYIIIIHI.



56. PamuoakTuBHBIE OJEMEHTHl. BakHEWIIWe TMpPEACTaBUTEIN CEMEWCTBAa ypaHa-pajus.
[Tononuii. XapakTepuCcTHKa paJUOAKTUBHBIX JIIEMEHTOB CEMEHCTBA TOPUS U AKTUHUS.
AXTUHOUIBI.

Ilpumeput IK3aMeHAUUOHHBIX OUNIEMOE
HUHT'YIICKHH T'OCYJAPCTBEHHBIV YHUBEPCUTET
JK3amMeHANMOHHBbIN Omiter Ne _1 (yacth 1)

ITo xypcy «Heopranmyeckass XuMus»

IJIA CTYAeHTOB 1 Kypca CnenHAJLHOCTH «XUMHA(DAK.))»

Bonpocsl. 1. OcnoBHble nonoxenuss AMY. CoBpeMeHHbIE OIpeAeaeHus: MOHATUI
atoM u Monekynaa. IIpocteie u cioxsble BemectBa. OTHOCUTENbHAas aTOMHas Macca,
OTHOCHUTEIIbHAs MOJIeKyJIsipHas Macca. Mouib. Yucno ABoragpo. MosnsipHast macca.

2. DHTpomnus Kak (YHKLIHS COCTOSHHMSI CHCTEMBbl. TepMoJuHaMUYecKas BEpOSITHOCTD
cocrosiHus cucreMbl W. CtanaapTHas sHTponus. Bropoe Hayaio (3aKOH ) TEpMOAMHAMUKH.

3. OcHOBHBIE TUIIBI XMMHYECKUX peakuuil. [IpuBectu npuMepsl K01 U3 HUX.

BujieT paccMoOTpeH U yTBep KA €E€H Ha 3acejaHUU Kadeapbl

3aB. kadeapoii, mpodeccop A.M.CanamoB

UHT'YIIICKUN FOCYI[APCTBEHHBIFI YHUBEPCUTET
JK3aMeHANMOHHBIH Oujier Ne _2 (yacthb 1)

ITo xypcy «Heopranmuyeckasi XuMHs

IJISS CTYAEHTOB 1 Kypca cHnenMaJLHOCTH «XUuMud (0aK.)»

Bomnpocel.1. OCHOBHBIE CTEXHOMETPUYECKNE 3aAKOHBI. TUIIBI XUMHYECKUX PEAKIU.

2. llocrynar Ilnanka (TpeTbe Ha4alo TEPMOJMHAMUKHK). H3MeHEHHEe HHTpONUU
BEIIECTBA C yBEIMYECHHEM Temmeparypbsl.OHeprus [ub6ca. CBsi3aHHas DJHEprusl.
HanpaBneHHOCTh XMMUYECKOTO Mpolecca.

3. HanummTe ypaBHEHHS AJIEKTPOJUTHYECKON TUCCOIUAIIMU CIICTYIONINX BEIIECTB: a)
cynb(ara kanus; 6) oprodocopHoii KUCIOTH; B) ximopuna xenes3a (11); r) autpara 6apus;
1) THAPOKCUA HATPHSL.

BuieT pacCMOTpEH U YTBEPXK/EeH Ha 3aceJaHUH Kadepbl

3aB. kadenpoii, mpodeccop A.M.CanamoB



UHT'YIICKHUA TOCYJAPCTBEHHBIV YHUBEPCUTET

JK3aMeHANMOHHBII Ouiter Ne _1
ITo kypcy «Heopranmuyeckasi Xumus» (4acThb 2)

JUIsi_CcTyAeHToB 1 Kypca cnenuajibHOCTH «XuMusi(6aK.)»
Bomnpocbl. 1.  Bogopon. OO6mas xapaktepuctuka. M3ortombl. dusmdeckne u
XUMHYecKHe cBoiicTBa. Tumbl ruapuaoB. [lonyuenue u npuMeHeHHe BOOPOIa.
2. T'epmanuii. OkxucieHue a3oTHOM KHUCIOTOM. PacTBopeHune B wienodYax.
["'epMaHOBOOPOIBI.
3. OcCyliecTBUTh CIIEAYIOINE MPEBPALLIEHUS: AIIOMUHUNA — TUJIPOKCHU] aJTIOMUHUS
— OKCH/JI aJJIOMUHUSI — HUTPAT aJIFOMUHUSA — OKCHJI aJTFOMUHUS

bunet paccMoTpeH u yTBEpKICH Ha 3aceJaHuu Kadeapsl

3aB. kadeapoii, mpodeccop A.M.CanamoB
HUHI'YIICKUI FOCYI[APCTBEHH])IFI YHUBEPCUTET

JK3aMeHANMOHHBIH OujieT Ne _2 (yacTh 2)
ITo kypcy «Heopranumyeckasi XumMus»

JUIsL CTYIeHTOB 1 Kypca cnenmajabHOCTH «XuMus (6ak.).)

Bonpocsl.1. Kpemuuenas kucnora. Ctpoerune Monekyinbl. [lonyduenne. Ousznueckue
U xumuueckue cBoicTBa. Colum  KpeMHUEBOW KUCIOTHl. XHMHYECKHE CBOMCTBA.
IIpumeHeHue.

2. OnoBo. ®usnyeckue u xumuueckue coiicta. Coenunenuii onosa (1) u (1V).
Ilonmy4yenue 1 nmpUMEHEHHE OJIOBA.

3. OcymecTBuTh cieayrouye mnpeBpamenus: xiopun sxenesa (ll) «— xmop —
xJyiopoBoiopoa — xyopun xkenesa (1) — ruapokenn xenesa (11).

buietr paccMoTpeH u yTBEpIK/IeH Ha 3aceaHuu Kadeapsl

3aB. kadenpoii, mpodeccop A.M.CanamoB

Kpumepuu OUCHKU omeema Ha IK3dMEHe

4-0annpHas 1IKana [Toxazarenu Kpurepun

(YypoBeHb
OCBOCHHS)

OTJINYHO 1. ITomHOTA W3IOXKEHUSA CTyIeHTOM [1aH MOJIHBIM, B JJOTMYECKON

(TIOBBILICHHBIH TEOPETUYECKOT O MI0CJIEIOBATENIBHOCTH  PAa3BEPHYTHIM OTBET

YPOBCHD) MarepHaa; Ha T[IOCTaBJCHHBIM  BOMpOC, TI/A€ OH

2. Ilonnota U | IPOJIEMOHCTPUPOBAJI 3HAaHUS INpeAMeTa B

IIPABUJIBHOCTb MOJTHOM o0beMe y4yeOHOH mporpammsl,

peLIeHHUS] JIOCTaTO4HO ri1y00KO OCMBICIIBAET




Xoporo
(6a30BbIi
YPOBEHD)

Y 1OBIETBOPUTETH
HO
(moporoBbIit
YPOBEHB)

HeynosnerBopure
JIBHO
(YpoBeHb He
chopMUpOBaH)

o

MIPAKTUIECCKOTO
3a/1aHuS;

. IIpaBunbHOCTH W/MITU

apryMEHTUPOBAHHOCT
b M3JI0KEHUS
(TociienoBaTeIbHOCTD
JIEHCTBHI ),

. CaMoCTOSTETbHOCTD

OTBETA;
KynbTypa peun;

. U T.O.

JTUCIUIUINHY, CaMOCTOSITEIBHO, "
MCUEPIIBIBAIOILE OTBEYaeT Ha
JONOJHUTENbHBIE ~ BOMPOCHI,  IPUBOIMT
COOCTBEHHBIE TPHUMEPHI MO MPOOJIEMaTHKE
MIOCTABJICHHOTO BOIIPOCA, perm
NPeUIO’KEHHBIE MTPAKTHYECKHe 3aaaHus 0e3
OIIMOOK.

CryaeHTOM JaH pa3BEpHYTHIM OTBET HA
MIOCTaBJIEHHBIM  BONPOC, TAE€  CTYACHT
JIEMOHCTPUPYET 3HAHUS, IPUOOPETEHHBIE Ha
JEKIMOHHBIX M CEMHHApCKUX 3aHATHAX, a
TaK)Ke IOJYyYEHHBIE IIOCPEACTBOM U3YUYECHHUS
00s3aTeNbHBIX Y4€OHBIX MAaTEpPHAJIOB IO
KypCy, AAaeT apryMEHTHPOBAaHHBIE OTBETHI,
MIPUBOAUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJHOE  BJAJE€HUE  MOHOJIOIMYECKOMN
peYblO, JIOTUYHOCTh M IOCJIEI0BATEIbHOCTh
orBeTta. OHAKO JIOMYCKAETCs] HETOYHOCTh B
OTBETE. Pemnn MPEAJIOKEHHBIE
[IPaKTUYECKHE 3aJaHusd C HEOOJIbIIUMU
HETOYHOCTSIMH.

Crynentom JaH OTBET,
CBUJICTEIILCTBYIOIIMN B OCHOBHOM O 3HAHUH
IIPOLIECCOB n3y4yaemMoit JUCHUTIIUHBI,
OTJIMYAIOIIHUICS HEAOCTATOYHOW TITyOMHOM
U TIOJHOTOW PACKPBITUS TEMBI, 3HAHHEM
OCHOBHBIX  BOIIPOCOB  TeOpuH,  ciabo
c(OpMUPOBAaHHBIMU  HABBIKAMHU  aHaJH3a
SBJICHHM,  TIPOLIECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTb  apryMEHTHUPOBAHHBIE
OTBETHI " MIPUBOUTH TIPUMEPHI,
HEJOCTAaTOYHO  CBOOOJHBIM  BIIAJICHUEM
MOHOJIOTHYECKOM pPEUbl0, JIOTUYHOCTBIO M

MOCJIEI0BATEIbHOCTBIO OTBETA.
JlommyckaeTcsi ~ HECKOJABKO  OMMOOK B
COJIepKaHUU OTBETa u penieHnu

MPAKTUYCCKUX 3aJaHMI.

CTyneHTOM JaH  OTBET, KOTOPBIU
COLEPKUT PsIi CEPbE3HBIX HETOYHOCTEM,
OOHApY)XMBAIOIINNA HE3HAHWE TMPOIECCOB
M3y4aeMoun MPEIMETHOMN obnactu,
OTJIMYAIOIIUIACS HETJIYyOOKUM PacCKpPBITHEM
TEMbl, HE3HAaHHEM OCHOBHBIX BOIIPOCOB
TeopuH, Hec(HOPMUPOBAHHBIMH HABBIKAMH
aHanu3a SBJIEHUW, MPOLIECCOB, HEYMEHUEM
J1aBaTh apryMEHTHPOBaHHbBIE OTBETBHI,
CcmabblM  BJIAJICHUEM  MOHOJOTHYECKOH
peublo,  OTCYTCTBUEM  JIOTUYHOCTH U
MOCJIEA0BATEIBbHOCTH. BriBoibI
MIOBEPXHOCTHBI. PenieHne MnpakTUYECKUX
3aJlaHUld HE BBINIOJIHEHO. T.€ CTYIOEeHT He
CrocoO€H OTBETHTHh HA BOINPOCHI JTaxe NMPHU




JOIIOJTHUTCIIBHBIX  HAaBOJAINMWX  BOIIPOCAxX
npenoaaBaTciiA.

9. YYHEBHO-METOANUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE
AU CHUITINHBI
9.1. YyeOHas 1uTeparypa:
a) OCHOBHAS:
1. AxwmeroB H. C. O0mas u Heopranuyeckas XxuMusi: yaeOHuk 11 By30s/H. C.
AxmetoB. — M.: Beicmr. mk., 2002. — 743 c.

2. T'muaka H.JI. O6mas xumus. — M.:Uuaterpan-Tlpecc, 2002. — 727 c.

3. T'munka H.JI. 3agauu u ynpaxksaenus o oomei xumuu. — J1.: Xumust, 2001.

4. HexkpacoB b.B. O6mas u Heopranuueckas xumus. — M.: Xumus, 1973.

5. Heopranunueckas xumus: B 3 1./Ilox pen. FO. 1. Tpetbsikosa . T. 1: ®usuko-
XUMHYECKHE OCHOBBI HEOPTaHMUYECKOW XUMHUU: Y YeOHUK IS CTYI. BBICII. y4eO. 3aBeieHuil/M.
E. Tamwm, 1O. JI. TpetnsikoB; - M.: U3narenbckuit ieHTp «Akanemusi», 2004. — 240 c.

6. Heoprannueckast xumusi: B 3 1./Ilox pen. 0. JI. Tperbsaxosa . T. 2: Xumus
HEMepeXOIHbIX 3JIEMEHTOB: YUeOHUK JUIs CTYyA. BbIcll. yued. 3aBefieHuit/A. A. JIposnos, B. I1.
3nomanos, I'. H. Mazo, ®. M. Cniupunonosn. — M.: U3parenbckuit ieHTp «Akagemusi», 2004. —
368 c.

7. Heopranunueckas xumus: B 3 1./ITox pex. FO. . Tperbsxosa . T. 3: Xumus
nepexoAHbIX deMeHToB. KH. 1: YueOHuk uig cTya. Belcul. yued. 3aBeaeHuit/A. A. Jlposnos, B.
I1. 3nomanog, I'. H. Ma3zo, ®. M. Cniupunonon. — M.: U3narenbckuit ieHTp «Akanemusiy, 2007.
-352c.

8. Heopranuueckas xumusi: B 3 1./Ilox pen. 0. 1. Tpetbsixoa . T. 3: Xumus
MEepexXOoIHbIX AyeMeHToB. KH. 2: YueOHuK A cTya. BeicHl. yueb. 3aBeneHuii/A. A. JIposnos, B.
I1. 3nomanos, I'. H. Ma3zo, ®. M. CnupunonoB. — M.: U3natensckuil neHTp «Akaagemus», 2007.
—400 c.

9. Vraii SI.A. O6mas u Heoprannueckas xumus. — M.:BIII, 2000. — 527 c.

10.  Canamos A.X., Kutuena JI.I., AxranueBa A.l". JlabopaTopHbIil IPaKTHKYM IO
obmelt 1 Heoprannyeckor xumun. [lox pen. mpodeccopa Cynteirosoii 3.X. — Marac,
[Tunurpum, 2008. — 71 c.

0) 1OMOJIHUTEIbHAS JIUTepaTypa

1. Crenun b. JI. Heoprannueckast XumMust: y4eOHUK U1 XUMUYECKUX U XUMHUKO-

TEXHOJIOTHYECKHUX crenuanibHocTel Boicil. yueO. 3aBeaenuit/b. [[. Crenun, A. A.llBeTkoB. — M.:

Bricmag mikoma, 1994, — 256 c.



2. CyBopoB A. B. O6mast xumusi: yueOHO€ mocodue JjIsl BhICHIL. y4e0. 3aBeieHui/A.
B. CyBopos, A. b. Huxonsckuii. — CII0.: xumus, 1995. — 624 c.

3. Jlngun P. A. Peakiuu HeopraHM4eCKHX BEIIECTB: cripaBouHUK/P. A. Jlugun. — 2-¢
u3 ., nepepad. u gomn. — M.: Ilpoda, 2007. — 638 c.

4, PabunoBuu B. A. KpaTkuii xumuueckuii cipaBouyHuk/B. A. Pabunosuy, 3. 4.
Xasuna. — CII0 .: Xumusg, 1994. — 432 c.

S. Jlypse 1O. 1O. CnpaBounuk no anamurudeckoit xumun/1O. 0. Jlypre. — M.
Xumusg, 1967. — 390 c.

6. 3amaun W ynpakHeHus 1o odmen xumun: yaedHoe nmocoodue./Ilox pen. H. B.
Koposuna. — M.: Beiciias mikona, 2003. — 255 c.

7. [onb6paiix P. A. COopHEK 3a/1a4 U YIpaXHEHUH 0 XUMUH: Y4eOHOe TTocodue
JUTSL XUM.-T€XHOJI. CIell. BbIcil. yueO. 3aBeaenuii/P. A. ['onbOpaiix, E. . Macnos. — M.:

Bricmas mxoina, 1997. — 384 c.

9.2. UnTepHeT-pecypcehl

http://c-books.narod.ru/pryanishnikovl_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

NookrwnpE

9.3. IlporpammHoe oGecnieueHue

YHuBepcutrer oOecredeH HEOOXOJUMBIM KOMIUIEKTOM JIMIIEH3HOHHOTO M CBOOOIHO
pacIpoCTpaHsIeMOro NporpaMMHOI0 00ECTIEYeHHs, B TOM YHUCIIE OTEUECTBEHHOTO MPOU3BOICTBA.

Kaxxapiit oOyyaromuiics B TeueHUE BCEro Mepuoia o0ydeHus: obecrneyeH WHIUBUIYaTbHbIM
HEOTPAaHMUYEHHBIM JIOCTYIIOM K 3JIGKTPOHHOW WH(OPMAIMOHHO-00pa30BaTeIbHON cpene
YHHMBEpCUTETa M3 JI000H TOYKHM, B KOTOPOM HMeeTcss JAOCTYyll K HH()OpPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTH «/HTepHEeT» Kak Ha TEpPPUTOPUN YHUBEPCUTETA, TAaK U BHE €€.

VYHuBepcuter oOecrneyeH CIeIyIOIUM KOMILJIEKTOM JIMIIEH3MOHHOTO IPOrpPaMMHOI0

obecrieyeHus.
1. JIuueH3moHHOE mporpaMMHOe o0ecreyeHue, uernoiaszyemoe B MHrl'Y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.IIporpammusiii kommiekc MMUC “Buzyansnas Ctyaus TectupoBanus’™

1.4. AntuBupycnoe I10 Eset Nod32

1.5.CpaBouno-tipaBoBasi cucrema “KoHcymnbTant”

1.6.CpaBouno-TipaBoBas cucrema “I"apant”

Hapﬂz[y C TpaAUIHWMOHHBIMU H3JAHUAMH CTYACHTBI U COTPYAHUKH HMCHOT BO3MOXXHOCTH
MOJIb30BATHCS SJICKTPOHHBIMU MMOJITHOTCKCTOBBIMHA 0azamu JaHHBIX


http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

Tabauya 9.1.

HasBanue pecypca

Ccpuika/noctyn

OnekTpoHHass OuOnmoTeka oHmaliH «EnuHoe

00pa3oBaTeIbHBIM PECypcamy)

OKHO K

http://window.edu.ru

«O6pazoBarenbHbIi pecypc Poccum»

http://school-collection.edu.ru

QenepanbHBId  00pa30BAaTENBHBIA MOPTAN:  YUPEKICHHA,
nporpammsl, ctanaapthl, BY 351, Tectel ETD, THA

http://www.edu.ru —

OdenepanbHblii  HEHTP HWHGPOPMAIIMOHHO-00Pa30BaTEIbHBIX
pecypcos (PIIMOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYJIEHTA".
OMOIMOTEKa TEXHUYECKOTO By3a

OneKTpoHHast

http://polpred.com/news

WznatenbctBo «JlaHby). DIeKTPOHHO-ONONIHOTEUHAs cUCTEMA

http://www.studentlibrary.ru -

Pycckas BupTyanpHas Onbmmnoreka

http://rvb.ru —

UznatenbcTBo «JlaHby). DIEKTPOHHO-ONOMHOTEUHAs cCUCTEMA

http://e.lanbook.com -

ExxenenenbHuk Hayku W oOpasoBanms FOra Poccunm

«AKaneMus

http://old.rsue.ru/Academy/Archiv
es/Index.htm

Hayunas snextponHas Oubmuoreka «e-Library»

http://elibrary.ru/defaultx.asp -

OnekTpoHHO-O0nbmoTeuHas cuctema [IPRbooks

http://www.iprbookshop.ru -

DNeKTPOHHO-CIIPaBOYHAsl CHCTeMa JOKYMEHTOB B cdepe
obpazoBanus «MHDOpMIO)

http://www.informio.ru

WndopmanmonHo-nipaBoBas cuctema «KOHCYIbTaHT-IIITIOC»

CereBast Bepcus, JOCTYIIHA CO
BCEX KOMITBIOTEPOB B KOPIIOPATHBHOM
cetu Uurl'y

WNudopmanmonHo-nipaBoBas cuctema «I'apanr

CereBast Bepcus, JOCTYIIHA CO
BCEX KOMIIBIOTEPOB B KOPIOPATUBHOU
cetu Uurl'y

OnexTpoHHO-O0nbnHoTeuHas cucrtema «HOpaiit»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Teoperuyeckuii Kype

1) Jlexuuu: npe3eHTanuu.

2) KoHTponbHbIe TeCThl — AUCK U OyMaXKHBIM BapUaHT.

3) Cnucok BOIpocCoB JUIsl POBEIEHUS KOJNIOKBUYMOB.

4) Tabmuie! — nuck 1 OyMaxXHbI BapHaHT 00JbIIOro opmMara.

5) BapuanTsl 3ajanuii 17151 KOHTPOJIBHBIX paboT.

6) BapuanTsl 3aanuii y1s1 caMOCTOSITENIBHON pacyeTHON paboThI (CrennaIbHO

pa3paboTaHHbIN U U3AAHHBIA TPAKTUKYM IS CTYJCHTOB).

7) Habop peakTuBoB 1 000py/10BaHUS AJIs JIEKIIMOHHBIX OIBITOB.

JlabopaTopHBIi NPAKTHKYM

1) Tematuka u onucanue 1a60paTopHLIX paboT (CHENHUATBHO Pa3pabOTaHHbIH 1

U3JJaHHBIN J1a00paTOPHBIA MPAKTUKYM VIS CTYJACHTOB XUMHUYECKOTO HAIIPABJICHHUS).

2) HaGop XMMHYECKHX PeakTUBOB K KaxI0H 1abopaTopHoii paboTe.

3) JlaGopaTopHbie yCTaHOBKH, 060PYI0BAHHE.



http://window.edu.ru/
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/

11.METOJAYECKHUE YKA3AHUS JUIS OB YUAIOIAXCS IT0 OCBOEHUIO
JTACHATLITAHBI

Jucuunnuna «Heopranuueckas XuMus» HarpapiieHa Ha pOpMUPOBAHUE KOMIIETEHIU:
YK-2, OIIK-2, TIK-1, ITK-2.

[IpomexxyTouHas aTTecTanys NpearnonsaraeT 3K3ameH.

[Tpucrtynas K U3y4eHHUIO JUCUUIUIMHBI, HEOOXOIMMO B MEPBYIO OYEpelb 03HAKOMUTHCS C
cojepxkanueM paboueit mporpammsbl gucturiaHb (PTLT).

Jlexuyuy UMEIOT LENbI0 JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYUHBIX 3HAHUM.

[Tpu u3yyenuu u npopabOTKE TEOPETUUECKOT0 MaTepraia HeoOXOqMMO:

- IOBTOPUTH 3aKOHCIICKTUPOBAHHBINM HA JICKLIMOHHOM 3aHATUU MAaTEpUall U JOIOJHUTH €T0 ¢
Y4E€TOM PEKOMEHJIOBAaHHOM 10 JaHHOHN TEME JINTEPaTyphl;

- IIPU CaMOCTOATEIILHOM H3Y4YEHUH TEOPETHYECKOM TEMBI CHENIaTh KOHCIIEKT, HMCIIOIb3Ys
pexomennoBanusie B PIIJ] nuTepaTypHble HMCTOYHMKM U pecypchl HMH(OpPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHOMU ceTu «HTepHeT»

- OpU MOArOTOBKE K IMPOMEKYTOUHOM aTTECTAlMM MO MOJYJII0 MCIOJIb30BaTh MaTEpHUabl
(oH/1a OLIEHOYHBIX CPEJICTB.

JlaGoparopHble 3aHATUS MPOBOIATCS C LEIbI0 YIIyOJeHHs M 3aKpeIieHHs 3HaHUH,
NOJYYCHHBIX Ha JIEKIMSX M B IPOIECCE CAMOCTOATENBHON padOThl HaJ HOPMAaTHBHBIMHU
JOKyMEHTaMu, Y4eOHOM 1 Hay4yHOU TUTEpaTypoOil.

[Ipu noAroToBKe K J1a0OpaTOPHOMY 3aHATHIO HEOOXOAUMO:

- U3YYUTb, IOBTOPUTH TEOPETUUECKUI MaTepHuall 10 3a/laHHON TEME;

- 1P BBIIIOJIHEHUH JOMAIIHUX PACUETHBIX 3a/laHUM, U3yUUTh, IOBTOPUTH TUIIOBbIE 3a/1aHUs,

BBITIOJIHSAEMBIE B 2y IUTOPUU.

Pexomengauuu mo padore ¢ HAy4YHOM M y4eOHOI JuTepaTypoi

PabGota ¢ yueOHONH W HayyHOW JUTepaTypoill sBIseTcd TJaBHOW  (Qopmoit
CaMOCTOSITENIbHOM paboThl M1 HEOOX0IMMa MPH MOATOTOBKE K YCTHOMY OIPOCY Ha CEMHHAPCKUX
3aHATUAX, K MOJIYJbHBIM KOHTPOJBHBIM paboTaM, orpocy, 3adery. OHa BKJIOYaeT nMpopaboTKy
JEKIMOHHOIO Marepuajga — W3y4YEHHE PEKOMEHJIOBAHHBIX MCTOYHUKOB M JINTEPATyphl IO
TemaTuke Jekuuid.  KOHCHEeKT JeKIuH JOKEH colepKaTh pedepaTuBHYIO 3alUCh OCHOBHBIX
BOIPOCOB JIEKLIUH, PEUIOKEHHBIX MPENoIaBaTeeM cXeM (IIPH MX JEMOHCTPALMH), OCHOBHBIX
UCTOYHUKOB M JINTEPATYphl 110 TeMaM, BBIBOJBI 110 KaXa0My Borpocy. KoHcnekT nomkeH ObITh
BBIMIOJIHEH B OTAENBHOM TeTpaau mo mnpeaMery. OH J0JKEeH ObITh aKKypaTHBIM, XOpPOILIO
YUTAEMbIM, HE COIEP>KaTh HE OTHOCSIIYIOCS K TeMe HH(POPMALIHIO WIIH PUCYHKH.

KoHCIekThl Hay4HOW JUTEPATYphl IPU CaMOCTOATEIBHOW ITOATOTOBKE K 3aHATUAM
JIOJDKHBI OBITH BBIMOJHEHBI TAK)Ke aKKypaTHO, COJIEp’KaTh OTBETHI HA KaX/bIi MOCTABICHHBINA B
Te€Me BOIPOC, UMETh CChUIKY Ha MCTOYHUK MHGOpPMAIMU C 00sS3aTelbHBIM YKa3aHHEM aBTOpa,
Ha3BaHUS M ToJla M3JAaHUs HUCIOJIb3yeMOW Hay4dHOH suTepaTypbl. KoOHCIEKT MOXeT ObITh
OTOPHBIM (COJIEPKATh JIUIIbL OCHOBHBIE KIIFOUEBbIE MO3UIMH), HO IPU 3TOM MO3BOJISIONIUM J1aTh
MOJIHBIM OTBET IO BOIPOCY, MOKET OBITh MOAPOOHBIM. OObEM KOHCIIEKTa ONpPENEeIsIeTCs] CaMUM
00yJaronuMcH.

B nporecce paboThl ¢ yueOHOM 1 HAyYHOH JTUTEpaTypoil 00ydaronuiics MOXKeT:

- JIeNaTh 3allMCU MO XOJAy YTEHHUS B BHJI€ IMPOCTOrO WJIM Pa3BEpPHYTOro IjaHa (CO3/1aBaTh
nepevyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOUHUKE);

- COCTaBJIATh TE€3UCHI (IUTHUPOBaHUE HauOoJiee BaKHBIX MECT CTaTbU WJIM MOHOTrpaduu,
KOPOTKOE M3JI0’KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000IIeHne OCHOBHBIX BOITPOCOB PabOTHI);

- CO3J1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIE TE3UCHI).



Pabouas mporpamma nucuuiuinHebl «Heopranuyeckast XMMEsD) COCTaBJI€HA B COOTBETCTBHHU C
tpeboBanusiMu GI'OC BO no crenmansHocty  04.03.01. «Xumus (ypoBeHb OakajiaBpuarta)y,
YTBEPXKIECHHOTO NpHKa3oM MuHHcTepcTBa 00pa3oBaHus M Hayku Poccuiickoit denepanuu ot

17 urona 2017 r. Ne 671

[Tporpammy coctaBui: npodeccop kadenpsl xumun CanamoB A.M.

Pabouas mporpamma yTBepik/ieHa Ha 3acelaHuu Kadeapbl XUMUU

[Iporokon 3acenanus Ne 7 oT « 13 » wmaprta 2025 1.

Pabouas [mporpamma 0;[06peHa y‘IC6HO-M€TOI[I/I‘{eCKI/IM COBCTOM

ouosiornyeckoro  dhaxkyiaprera

[Tpotokou 3acenanust Ne _ 6 or « 18 » wmapra 2025 .

XUMHUKO-



CBeneHnust 0 nepeyTBepKIeHUH IPOrPAMMBbI HA OYepeIHOH Y4eOHbIi roa u

perucTpanuu u3MeHeHui

YyeOHbI

"
roj

Pewenne
Kadeperl
(Ne
MIPOTOKOJIA, /1aTa)

BHeceHHbBIe H3MEHEHUS

IToamuce 3aB.
kadempoit




