


1. IEJIM OCBOEHUA JNCHUITVINHBI

HCJ'[HMI/I OCBOCHHUA NTUCHHUITJIHHDbI «Teopeanecmne OCHOBBbI Heopra}mqecmoﬁ XHMHH»

ABJIAKOTCH:

HU3y4YCHUEC CTYACHTAMU OCHOBHBIX MMOHSTHUN U 3aKOHOB XUMMHU,

OCBOCHHEC OCHOBHOI'O MaTCpHaja no CTpoOCHUO aTOMOB, XHUMHYECKOHN CBSA3U U

3aKOHOMECPHOCTAM, CBA3aHHBIM C MIEPUOANYICCKUM 3aKOHOM U HepI/IOI[PI‘{eCKOfI CUCTEeMOM

snemenToB JI. 1. Menneneesa.

HU3y4YCHUEC OCHOB XUMHUYECKOMN TEPMOAUHAMUKN U KUHECTUKU XUMHUYCCKUX IMPOLCCCOB.

MOJIy4€HUuE FJ'IY6OKI/IX 3HAHUH I10 TCOPUH PpaCTBOPOB U TCOPUU SJICKTPOXUMUICCKUX

npoucccoB.

CI)opMI/IpyeMbIe JUCLTUTIIMHON 3HAHUSA U YMEHUS I'OTOBAT BbIITYCKHUKA JIaHHOH o6pa,3013aTeanof/'I

IPOrPaMMBbI K BBITOJHEHHUIO CIEAYIOMNUX 0000IEHHBIX TPYIOBBIX (PYHKUUI (TPYAOBBIX (QyHKLUI):

Tabauua
L1
Koa n O06o0menHbIe TPya0Bble GPyHKIUH Tpynosbie pyHKIHH
HAHMEHOBAH
e Kon HaumenoBanue Ypose HaumenoBanue Koa [Yposen
npogeccHon Hb b(oxyp
ATBHOLO KBAJIH OBEHb)
(puxa
cTaHaapra uu KBAJTH(
HKALHH
01.001 Ilena- Ilenaroruueckas nes- 5-6 | Ilenparorunueckas B/03.6 6
ror (megaro-| B TEJBHOCTb O NMPOEKTH- IEATeNbHOCTD I10

rmyecKas

ACATECJIbHOCT
b B
AOIIKOJIb-

HOM,HAYAJIb-
HOM 001IeM,

OCHOBHOM
o0mem,

cpeaHeM 00-
mem obpaso-

BaHHH) (BoC-

POBAHHUIO U peanu3aLn
OCHOBHBIX 0011e00pa-
30BaTENIbHBIX [TPOrPaMM

peanu3aiuy mporpaMmm
OCHOBHOTO H CPEIHEro
o0rero oOpa3zoBaHuUsI




NUTATEIb,

Y4YHTe]b)

26.003 YnpasneHue cragusMu ITpoextupoBanue ocobo
«Cneuunanuc pabor no CJIO>KHBIX M3JEIHH 13

T MO IPOEKTHUPOBAHUIO HAHOCTPYKTYpPHUPOBAHH

MPOEeKTH- U3eNuil U3 HAHOCTPYK- BIX KOMITO3ULIMOHHBIX

POBAHHIO TYPUPOBaHHbBIX MaTepHasoB

u3aeui u3 KOMITO3ULIMOHHBIX

HAHOCTPYKT MaTepHasoB C/03.7
YPHPOBaHH

BIX

KOMIIO3HIIHO

HHBIX

MaTepH-

aJI0B»

40.011 IIposenenue Hay4HO- IIpoBenenne matentHeix| B/01.6
«Crneuunanuc HUCCIENOBATEILCKUX U HCCJIEIOBAHUI U

T Mo Hay4- OMBITHO- onpefeneHue

HO-HCCIea0-

BATeNECKIM KOHCTPYKTOPCKHUX XapaKTEePUCTUK

U ONBITHOA pa3paboTOK mpu npoaykuuu (yciayr)

KOHCTPYKTO UCCIIEIOBAHUN ITpoBenenue pabort o B/02.6
PCKHM  pas3- CaMOCTOATEINIbHBIX TEM o0paboTke 1 aHAIHU3Y
padoTkam» HAy4YHO-TEXHUYECKON

uHpopMarmu u




Pe3yJbTaToOB
HUCCIIENOBaHUN

PyxoBoncTBo rpynmnoii
pabOTHUKOB MpHU
UCCIICIOBAHUU
CaMOCTOSITEJIbHBIX TEM

B/06.6

26.013
«CneuuaJucT
[0 KOHTPOJIIO
KavecTBa 0HMo-
TEeXHOJ0IHYeC
KOr0 Mpou3-
BOACTBA Mpe-
MapaToB AJist
pacTeHHBeO-
CTBA»

KoHTposb kauecTsa
X UMUYECKON U OHoTEX-

Ha BCEX oTarax rnpous3-
BOACTBECHHOI'O MpoLecca

HOJIOTUYECKOW MPOAYKLHMH

Kontponb xayectsa
CBIPbSI U MaTEPHAJIOB B
OpraHu3aLMH 110
IIPOU3BOJICTBY
OuomnpenapaToB st
PacTeHUEeBOACTBA

A/01.6




2. MECTO JUCHMIUVIMHBI B CTPYKTYPE OIIOII BO

I[I/ICL[I/IHJ'II/IHa ((TeOpeTI/I"IeCKI/Ie OCHOBBI HeOpFaHPI"IeCKOfI XHUMHH» OTHOCHTCA K BJ'IOKy 1, KB

yacTu (OPMHUPYEMOi yHaCTHUKaMH 00pa30BaTeNIbHBIX OTHOLIEHHI; n3y4aercs B 10 cemectpe.

Tao6auua 2.1.

CBs3b AUCHUIIJIMHBI «Teopeanecmle OCHOBBI Heopra}mqecmoﬁ XUMHH» C
npeameCcTBY O IMUMHA JUCIHUIIJIMHAMHA H CPOKH HX U3YUCHHUSA

Kon JIMCLUTUIMHEL, MPENLIECTBYIOINE TUCIIUIIINHE Cemectp
JUCLIATUTHBI «Teopernueckue OCHOBbI HEOPTaHUYECKON XMMUN
b1.0.12 MaremaTnka 1-4
b1.0.13 Ddusuka 1-4
b1.B.14 DneMeHTapHbIH Kype XUMUU 1
b1.0.04 Heopranuveckas xumus 2,3
b1.0.05 Opranudeckast XUMUS 6,7
b1.0.06 Puznueckas XUMHs 6,7
b1.B.17 KBanTOBast xumus 4
b1.0.18 Crtpoenue BerecTsa 6

B pe3yabTare ocBOeHHSsI JHCUHUIIHHBI 00YYAIOLIUIHCS 10JIKEeH:

3HATB:
o [IpuHUMITB KJTaCCU(PUKALIMN U HOMEHKJIATYPY HEOPraHHMUYECKUX COSTUHEHU,
o OCHOBHBIE THITBI XUMUYECKUX CBA3EI,
o OCHOBBI COBPEMEHHOU TEOPUHU CTPOCHHS aTOMA,
. Teoprio KOMIUIEKCHBIX COEANHEHUH;
o OCHOBBI SHEPT€TUKH 1 KHHETUKH XUMHUYECKHUX MPOLIECCOB;
o Teopuio pacTBOPOB HEINEKTPOIUTOB U 3JIEKTPOJIUTOB;
° OCHOBBI 3JIEKTPOJIUTUYECKUX NTPOLIECCOB;
yMeThb:
o Haxomute CBA3b Mexny CTpOEHHEM BelecTBA M €ro  XUMHYECKUMHU
BO3MOYKHOCTSIMH,
o Pemary moOble XMMUYECKHE 3a7a4H, OMHPAsICh HA TEOPETHUECKUI Marepual

OCHOB XHUMUH,



L4 HpOBOI[I/ITb HpOCTefIHII/Ie paC‘{éTbI 0  OKHCJIHUTECIBbHO-BOCCTAHOBHUTECIIbHBIM
peakiuAM, SHEPTECTUUCCKHUM U KUHETUYCCKUM MpoHecCaM, TCOPHUU PaCTBOPOB,

o PaGoratb B ja0opaTopuy C WCIOJNB30BAHUEM MPOCTEHIIero JabopaTopHOro
o0opynoBaHus,
. CocTaBnsiTh XUMHUYECKHE PEAKLIUH JTFOOBIX XUMHYECKUX TMPOLIECCOB M BBITOJIHATD

Ha UX OCHOBC HeO6XOI[I/IMbIe pacCUCThIL.

BJIAJETH:
. MeTonuKOi POBEAEHHUS XMMUYECKOTO SKCIIEPUMEHTA B TAOOPATOPHBIX YCIOBHSX;
o VMeHHeM MpaBUIIBHOTO OOBSICHEHHsS PE3YJIbTATOB HKCIIEPUMEHTA, €CIH TaKe
pe3ysbTaT OTPULIATENbHBIN,
. Meronamu OKa3aHHUs MEPBO TMOMOIIU MPHU HECUYACTHBIX CIyYasiX B XHMUYECKOM
nabopaTtopuu.

3. KOMIIETEHIHUH OBYYAIOIIEI'OCs, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA TNCHUIIJINHBI

IIponiecc wm3yueHHs AMCLMIUIMHBI HAMpaBieH HAa (OPMUPOBAHHE HJIEMEHTOB CJIEIYIOLINX

komnereHunii B coorsercTuu ¢ ®I'OC BO u OITOII BO no qanHOMY HanpaBiI€HUIO TOATOTOBKU:

Tabnuya 3. 1.
Kon HaumenoBanue HNuauxarop B pesyabTare ocBoeHus
KOMIIETeHL KOMIIETEeHIIHH AOCTHIKEHHSI AHCLHUILTHHBI 00y4ar0 i cs
U KOMIEeTeHLHH AOJIIKEH:
Yuueepcanvhovie komnemenyuu u UHOUKAMOPDL UX OOCHUNCEHUS
YK-6 Criocoben ompeaensars u | YK-6.1 OrcHuBact | 3HaTh: cBOH JMYHOCTHBIC
pPCannM30BBIBAT  IPHO- | CBOM PECYPCBl U HX | OCOOCHHOCTH U PECYPCHI
puteTl  COOCTBEHHOH | mpeaenbl (TMYHOCTHBIC, | YMeTb: aACKBATHO OLICHHUBATh
JCATEIBPHOCTH U CIOCO- | CHTYaTHBHBIC, BPEMEH- | CBOM CHOCOOHOCTH u
Obl €¢  COBCPIUCHCT- | HBIC), ONTUMAIBHO HX | BO3MOXKHOCTH B  COOTBETCTBHHU
BOBAaHMS HAa  OCHOBE | MCIOJIB3YCT Uil YCICII- | KOHKPETHOH CUTYaLUH

CaMOOLICHKH # 00paso-
BaHUS B TCUYCHHUE BCEHU
JKU3HH

HOTO BBITIOJIHCHUS TIO-
PYUCHHOTO 3aIaHHUS

Baagernb: HaBbIKAMH
CaMOJAMArHOCTHKHU

JJUIHOCTHBIX KOMMYHI/IKaTI/IBHbIX
CIIocOOHOCTE M B JIEIIOBOM

B3aUMOACHCTBHU




YK-6.2 Ompeaensier | 3HaTh: CIIOCOOBI CaMOCOBEPIUCH-
NPUHOPUTETHl  mpodec- | CTBOBAHUS CBOCH ACITEIBHOCTH C
CHOHAJIBHOTO POCTAa U | Y4ETOM  CBOMX  JHYHOCTHBIX,
CIOCOOBI  COBEPIICHCT- | ACTOBBIX, KOMMYHHKATHBHBIX
BOBaHMs COOCTBEHHOH | KauecTs.

JESTEIbHOCTH YMmeTb: OnpeaeniaTh MPUOPHTETHI
JMIHOCTHOTO %
po(EeCCHOHATBHOTO POCTA.
Baapern: npuemamu nenenosara-
HUAd W IUIAHUPOBAaHMA  CBOEH
mpo¢eCCHOHANPHON ACATEIBHOCTH

YK-6.3 Brictpausaer | 3HaTh: BO3MOXKHBIC BApHAHTHI

rHOKYI0 npodeccno- | PeIIeHHs THITHYHBIX 331a4.

HAJIBPHYIO TPACKTOPHIO, | YMeTh: HCIONb30BaTh HHCTPY-

HCTIOB3YSl HMHCTPYMEH- | MGHTBI HENPEPHIBHOIO  €aMo00-

TBl HENPEPBIBHOTO 00- | pasoBaHus.

pasoBaHUs, C YYCTOM
HAKOIJICHHOTO  OIIBITA
poheCCHOHATBHOU

ACATCIBHOCTH MW JHUHA-
MHYHO H3MCHAIOIINXCS
TpeOOBaHUH PBIHKA TPY-
Ja

BaageTh: MeToaMkamu camopas-
BUTHS M CaMOOOPa30BaHHS

Obwenpocpeccuonanvnvie

Komnemenuuu u MH@MKamopbl Ux oocmudiceHus

OIIK-1

Cnocoben
AHATU3UPOBATD
HWHTEPIIPETUPOBATh U
00001IaTh Pe3ynbTaThI
OKCICPUMCHTAJIBHBIX U
pacueTHO-
TEOPETHICCKUX padoT
XUMHAYECKOH
HaIPaBICHHOCTH

OIIK-1.1. ITpoBoaut
KPUTHUECKUH aHATTN3
Pe3yIbTaTOB
COOCTBEHHBIX
AKCTICPHUMEHTATBHBIX
U PacueTHO-
TEOPETHICCKUX padoT,
KOPPEKTHO
HHTCPIIPETUPYET UX

3HaTh: CTAaHJAPTHBIC METOABI MO~
JYUCHUS, UICHTHU()UKALIN U KCCIIC-
JIOBAHUS CBOMCTB BEINECTB U MaTe-
pHAIOB, MpasiIa 00PabOTKH U
0oOPMIICHHUS PE3YIBTATOB PAOOTHI,
mpasuia Th

Baagers: 6azoBbIMU HABBIKAMHE
MPOBCACHHUS XUMHUICCKOTO KCTICPH-
MCHTA U O(OPMIICHHUS €TO PE3YIIb-
TaTOB

Ymerb: IPOBOANUTE TPOCTHIC XUMU-
YECCKHEC OIBITHI IO TIPS AIaracMbiM
MCTOAMKAM

OIIK-1.2. ®opmymnupy-
CT 3aKJIFOYCHUS U BBIBO-
JBI TIO Pe3y/IbTaTam
aHATN3a JTUTCPATYPHBIX
JMAHHBIX, COOCTBEHHBIX
SKCIICPUMCHTAIBHBIX U
PacucTHO TCOPETHYICC-
KuX paboT B M30paHHOU
00/1aCTH XUMHWH WU
CMCIKHBIX HayK

3HaTB: METOABI OIYICHHS, UACH-
TU(HKALMH UCCIICTOBAHMS BELICCTB
(MarepuaioB), craHIApTHEIC 00pa-
OOTKH PE3yIbTATOB SKCIICPUMECHTA
BiiageTs: HaBbIKAME TIPOBEACHHS
SKCIIEPUMEHTA U METOJaMH 00pa-
OOTKH €ro pe3yIbTaToB

YMeThb: POBOAUTH MHOTOCTA, -
HBIH CHHTE3, BHIOUPATh METOBI
JIMArHOCTUKH BEIICCTB MATCPHATIOB,
NPOBOAUTH CTAHAAPTHBIC U3MEPE-
HU, 00padaTeBaTh PE3YIbTATHI
IKCIICPHMEHTA




IIpogheccuonanvnvie (I1K) komnemenyuu u unouxam

opbl UX docmudicenus

I1K-3

CriocoOcH 0Ka3BIBATH
HHGPOPMALTHOHHY IO
MOAACPIKKY CIICIIMATIHC-
TaM, OCYIIECTBIISIOMINM
HAYYIHO-KOHCTPYKTOPC-
Kue paboThl U TCXHOJIO-
THYCCKUC UCTTBITAHUS

MK-3.1. Brageer HaBbI-
KaMH TIOUCKA HEOOXO0-
JUMOH HH(POPMALIMH B
mpodeCCHOHATBHBIX
0azax JaHHBIX (B T.4.,
MATCHTHBIX)

MK-3.2. Cocrasnser
0030p AUTEPATYPHBIX
HUCTOYHUKOB TIO 3aJaH-
HOU TeMe, 0opMIIICT
OTYCTHI O BHITOJTHCHHOM
paboTe no 3aJaHHOU

dopme

3HATB: MCTOIBI BEACHUS KOHCTPYK-
TOPCKUX PAOOT U TCXHOJIOTHUCCKUX
HUCTIBI TAHUH

¥Ymern: okazpiBaTh HHPOPMALIHOH-
HYIO TIOAACPXKKY CHCLAAIACTAM,
OCYILICCTBIISIOIINM HAYYHO-KOH-
CTPYKTOPCKUC PabOThl M TEXHOJIO-
THYCCKHUC UCTIBITAHHS

Baag e T b : 3HAHUAMU 10 BHAAM
KOHCTPYKTOPCKHUX paboT U TEXHO-
JIOTMYECKUX UCTIBITAHUH B BEIOPAH-
HOM oOmactu podeccun.

4. OGbEM JJUCIHUOUHBI U BUABI YYEBHOM PABOThI

Bupa yueOHoit paboThl

Taoauua 4.1.
O0beM IHCHUMILTHHBI H BHAbI Y4e0HOH padoThI
Bcero 9 10
4acoB cemecrp  CEMECTP
324 171 153

OO1ast TpPyA0EMKOCTb TUCLIUILTHHBI



AyIUTOPHBIE 3aHATUSA
Jleknuu

HpaKTI/I‘{eCKI/Ie 3aHATHUA

CamocrosiTenbHas paboTa CTyI€HTOB

Kontponp

196

98

98

101

27

128 68
64 34
64 34
43 58

- 27

5. COAEP)KAHUE JUCIHHUIIJIAHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JIEJIAM) C YKABAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJJEMUYECKHUX WIN ACTPOHOMHUYECKHX YACOB ¥ BUJIOB YYEBHBIX
SAHSATHUI

5.1. CTpyKTYpa AMCHHUILIHHBI

Taoauna 5.1.

Bunnr
g yueOHOl paboTbl dopma TeKyLIero KOHTPOJIs
Paznen nucuurinHb )
n/n 3 Jex |IIpaxt.|Camocrosr. yCII€BaeMOCTHU
o
uun  (pabdotel| pabota
Beenenne. OCHOBHBIE OHATHS U
1 9 6 6 10 TecT Ha XMM. HOMEHKJIATypy
3aKOHbBI X UMUU.
2 Crtpoenue atoma 9 10 10 12 TecToBble 3ananus
3 XuMH4eckast CBsI3b 9 12 12 12 Kontponbhas padora Nel
4 [lepuon. 3axkoHn u Ilepuon. cucrema| 9 10 10 10 Konnoxsuym Nel
CtpoeHne KOMIUIEKCHBIX
5 9 10 10 12 TecToBbBIE 3amaHUs
COEIMHEHU I
Hauana xummnuaeckoit
6 9 12 12 10 TecToBbBIE 3amaHUs
TePMOJUHAMUKU




Kunernka 1 MexaHusm
9 12 12 12
XHUMHUYECKON PeaKLUu KonrponbHas padora Ne2
PactBopbI 9 14 14 12 TecToBbBIE 3amaHUs
TecToBble 3amaHus
DJEKTPOXUMHUYECKHE CBONCTBA
9 12 12 11 KonTtponbhas padora Ne3
PacTBOpPOB
Konnoksuym Ne 2
Hroro 98 98 101

5.2. Copep:kanue nucuumiInHbl «TeopeTHyeckHe 0CHOBbI HEOPraHHYeCKO XUMHUM»

1. BBenenue

XUMHsT KaKk CUCTEMa 3HAHUN O BEIIECTBAX U UX NPEBPALLECHUsX. Teopus U SKCIEPUMEHT B
XuMuH. PasnuuHble  ypoBHM xXuMmHueckoir Teopuu. HMupopmaumonnsie cucrembl. Cucrema
NPUOPUTETOB B pa3BUTHH XuMUH. OCHOBHbIE MPOOJIEMbl COBPEMEHHOH HEOPraHUYECKOW XHUMHH.
Pycckasi HOMEHKIaTypa HEOPraHMYEeCKHX COEOUHEHUH (KHCIOpOH, OKHCEN, THIPOOKHCh, BOJA,
II€JI04b, MEPEKUCh BOIOPONA, CEPHOKMCIIBIN, XJIOPUCTBIA U T.A.). MexayHapoaHas HOMEHKJIATYpa.
XUMUsI 1 DKOJIOTHSI.

OCHOBHbIE TIOHSTHS M 3aKOHBI XUMHH. ATOMHAsl €IMHHULIA MAaCChl. ATOMHAsl U MOJIEKYJIIpHAast
Macchl. Mosib. MonbHass Macca. BaneHTHOCTh. CTeneHb OKHMCIIEHHS. DKBUBaJeHT. MoJjbHass Macca
skBUBaieHTa. OmpeneneHnss XUMHUYECKOTO SKBUBAJIEHTA 3JIEMEHTA, KHUCJIOTBL, TUAPOKCHUIA, COJH,
okcuna.  OKHUCITUTENbHO-BOCCTAHOBUTEIbHBIE  SKBUBAJIEHTBL.  3aKOH  CTEXHOMETPUHU.  3aKOH
SKBHBAJIEHTOB.

CriocoObl BbIpaKeHUsI KOHLIEHTPALUU PACTBOPOB.

2. Crpoenne atoma. PazButne npeacrasieHuii o crpoennu aroma. KBanroso-
MeXaHHYeCKasi MoJeJIb.

ATOM — Kak cioxHasi cuctema. CnoxkHast cTpykrypa siapa. [Iporonsr u Helitponsl. [IpoToHHO-
HENTPOHHAsI TEOpUsI CTPOSHUS SAIPa.

JIBOiiCTBEHHass mNpupoda dJeKTpoHa. Macca U 3apsa  3JEeKTPOHOB. BOJHOBBIE CBONCTBa
snexktpoHoB. CootHouenne HeonpeneneHHoctn [eisenbepra. I[lonstue opOuramu. BomHoBas
¢yHkums u BomHOBOe ypaBHenue Illpenunrepa. PanmuanpHas u OpOHMTanbHAas COCTABISIOLIUE
BOJIHOBOH (pyHKIIMH.

KBanToBbie uncna. CTpykTypa 3JIeKTPOHHBIX 000jouek. KBaHTOBbIE YPOBHH, KBaHTOBBIE
NOAYpPOBHH, $-, p-, d-, f- atomuble opOuramu. IlpaBuno Kneukosckoro. PeanbHble pacnoiokeHUs
YPOBHEN U NOAYPOBHEH B aTOME.

OCHOBHbBIE IPUHIIMIIBI PACTIPENENEHUS JIEKTPOHOB B aTOME. IPUHLMIT HAMMEHbIIeH 3Hepru,
npunuun Iayau u npasuno I'yHaa.



H3o0paskeHne 31eKTPOHHOM CTPYKTYPbI aTOMA MPH MOMOLIH 3JIEKTPOHHBIX (hOPMYIT U
KBAHTOBBIX STYEEK. DHEPreTUUECKUEe AUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

3. XuMHuuecKasi CBsi3b

ITonsTne xumuveckoi cesa3u. Kpusble n3mMeHenus suepruu npu odpazoBanuu cssizu. [Ipupona
XUMHUYECKONH CBsA3U. KoianuecTBeHHblE XapaKTepUCTHKU CBs3U. Tunm cBs3u. BaneHTHble u
MEKMOJIEKYJIIPHBIE CBS3H.

KoBanentHast cBsi3b. [[Ba MeToma OOBsSCHEHUs] KOBaJEHTHOW CBsi3U. OCHOBHBIE ITOJIOKEHHS
merona BajeHTHbIX cBsizell (BC). ITlomspHocTs cBsisu. HenomnspHble W NOJNAPHBIE MOJIEKYJIBL.
JIMIONBHBIA MOMEHT U XapaKTePUCTUKU CTENEHH MOISPHOCTH CBA3M. THUIbI rTMOPUIN3ALMIA aTOMHBIX
opOuTaseli, HaIPaBIEHHOCTb XUMUYECKOW CBSI3W, reoMeTpH4eckas KOHGUrypalys MOJEKyJI. G- U T-
cBs3u. OguHapHbIe, ABOMHBIE U TPOHHBIE CBsA3U. HeHachIaeMOCTh CBA3H. DHEPIusl CBSI3U.

OCHOBHbIE TIOJIOKEHHsSI MeTofa MOJeKyJsipHbIXx —opOutaneii (MMO). CesasbiBaroiime,
Pa3pBIXJIONINE U HECBA3BIBAIOLINE MOJIEKYJIApHbIE OpOUTANH, G- M M- MOJEKYJSpHBIE OpOHTAIH.
CxeMbl MOJEKYJSIpHBIX OpOUTajell JBYXaTOMHBIX TOMOSIIEPHBIX, T€TepOSICPHBIX 1 MHOTOaTOMHBIX
mosiexyJl. [Topsnok cesi3u. MarauTtHele cBoiicTBa MosekyJ. CpasHenue Metonos BC u MMO.

Honnast cBasb. Kpurepuii oOpa3oBaHuss WOHHOH cBsi3u. HeHachllnaeMoCTb  CBSI3ML.
Kpucrannnyeckoe cOCTOsIHUE HOHHBIX COeUHEHNH. HenanpaBieHHOCTb CBSA3U. DHEPIUs CBS3U.

MexmMonekyspHble CBsi3u. BogoponHas CBs3b.

4. IHepuoanyeckuii 3aK0H U nepuoandeckas cucrema d1emenToB /(.. Menneneesa

ITouckn OCHOBBI KJaCCH(DUKALMM XMUMHUYECKUX 3JIEMEHTOB 1O OTKPBITHUS NEPHOANYECKOrO
3aKOHA.

Tpu stana paboter JIM. MenneneeBa B 00NAacCTH CHUCTEMATHKU XUMHYECKHX 3JIEMEHTOB.
®opmynupoBka nepuoauyeckoro 3akoHa. Co3maHue NEPUOANYECKON CHUCTEMbI 3JIEMEHTOB.
Jlornueckue BbIBOABI U3 MEPUOAUUYECKOTO 3aKOHA U NEPUOANYECKON CUCTEMBI DJIEMEHTOB.

Cospemennass  (opMyJMpOBKa mepuoamyeckoro 3akoHa. CTpPyKTypa  COBpPEMEHHOH
NEePUOANYECKON CHUCTEeMBbI 3JeMEeHTOB. KoOpoTkonmepuomaHblii M AJUHHONEPUOAHBIN BAapUAHTBI
nepuoanyeckol cucrembl. Ilepuon. I'pynma. Jlenenue rpynmbl Ha NOATpyHmbl. Tunudeckue
3JIEMEHTBI, ITOJIHbIE AHAJIOTH.

$-, p-, d-, f- anemenThl. BHYyTpeHH:s M BTOpUYHAS TEPUOTUYHOCTb.

3aKOHOMEPHOCTH W3MEHEHUsT OCHOBHBIX XapaKTEPUCTHUK aTOMOB I10 MEpUOaM M TpyIIam.
Panuycel aTOMOB U MOHOB, 3HEPrUsl HOHU3ALUHU, CPOACTBO K 3JIEKTPOHY, 3JIEKTPOOTPHULIATEIbHOCTD!
U3MEHEHUsT OSTUX XapaKTepUCTUK MO TIepuojaM U TIpynrnaM. 3aKOHOMEPHOCTH H3MEHEHHs
BAJICHTHOCTH, OKHCIIUTEIBbHO-BOCCTAHOBUTENIBHBIX CBONCTB 3JIEMEHTOB U CBONCTB OAHOTHUITHBIX
COEIMHEHUN.

BanentHble 35eKTpOHBI M MHOroOOpa3ue BaJCHTHBIX COCTOSIHHEM aTOMOB s-, p-, d-, f-
3JIEMEHTOB.

5. CTpoeHne KOMIIEKCHBIX CO€IHHEHHI

Koopnunaumonnass Teopusi BepHepa kak mnepBas yhadHas IIONbITKA TEOPETUYECKOTO
o0bsicHeHus1 cTpoeHust kKoMiuiekcHbIX coenuHeHnii (KC). OcHOBHbIE MOJNOKEHNST KOOPAUHALMOHHOM
TEOPHUHU: LEHTPAJbHBIA aTOM U JIMTAHAbI, BHEIIHSS U BHYTPEHHsA cepa, KOOPAMHALMOHHOE YHCIIO,
AOPO KOMILIEKCA, €ro 3apsiz, r1aBHast U MoOOYHast BAJICHTHOCTH

IIpupona xummueckoil ces3u B KC. CoueraHue 3J1€KTPOCTATUYECKOTO M KOBAJEHTHOTO
B3aMMOJIEIICTBUS LIEHTPAJIBHOTO aToMa (MM MOHA) ¢ nurannamu. [ToHATHE 0 KUCIOTaX U OCHOBAHUSIX
JIbronca.

Ponp KC B mpupome (dhepmeHTh, XJOpOoQHIUL, TeMOrJOOWH, KOMILUIEKCHbIE COETMHEHUS
MHKPOJJIEMEHTOB B IMTAaHUU pPacTeHuil, jekapcrea u sabl). McmompzoBanue KC B TexHoiOruy,



CEeJIbCKOM XO3SIICTBE M MenuLHHE (pa3/eNeHHe U OYMCTKA CMeCeil HeOpPraHM4YeCKUX COEIHMHEHiH,
Goppba C XJIOPO3OM pacTeHHii, MPOTUBOOIYXOJEBOE MEWCTBHE KOMIUIEKCOB IUIATUHBI U JPYTUX
snemeHToB). Jleryune KC u ux posib B HEOpraHM4eCKOM CHHTe3€ (TOHKHE TUIEHKH, TeTePOCTPYKTYPbI).

6. Hauana xumMH4ecKkoil TepPMOAHHAMHKH

XUMHUECKHe MPOLeCChl HA MUKPO - U MaKpOypOBHsAX. BakHeillnne npu3sHAKM XUMHYECKUX
npeBpauieHuid. [IOHATHEe 0 XUMHUECKUX MPEeBPAIleHUs] B HEOObIUHBIX YCIOBUSX: MJIa3MOXHUMHUS, 3BYKO-
1 MEXaHOXUMUsI, KPUOXUMUS, J1a3epHast XUMHUSL.

OCHOBHbBIE MOHATHSI XUMHUYECKON TePMOIMHAMUKHN. CUCTEMA, MapaMeTpbl COCTOSIHUS, paboTa,
SHEPrus, TeIoTa.

BryTpennsist sHeprus, U ee U3MEHEHHe MPU XUMHUYECKUX U (pa3oBbIx mpeBpameHusx. [lepsoe
HAYaJI0 TEPMOAWHAMUKH. OHTAIbIMs OOpa3OBaHUS XHUMHUYECKMX coenuHenuil. CraHmapTHOe
coctosinue. CTaHOapTHbIE SHTANbNUU OOpa3zoBaHus. TersioBbie >PPEKTbl XUMUYECKHX PEAKIHII.
TepMmoxuMuyeckre pacueTbl, OCHOBaHHble Ha 3akoHe I'ecca. TepMoxumMuyeckue LIUKIBL
Termmoemkocts. TemnepaTypHasi 3aBUCUMOCTb TETUIOEMKOCTH WM SHTajbnuu. YpasHeHne Kupxroda.
DHeprusi XUMUYECKOHN CBSA3H.

BTopoli 3akOH TEpPMOAWHAMHMKH. ODHTPOIHUs. 3aBUCUMOCTb SHTPONUU OT TEMIEPaTyphl
CrangaprtHas sHTponus. M3meHeHune sHTpony npu (Pa3oBbIX Mepexofax U XUMHUECKHX PeaKLUsX.
Oueprusi ['ub6ca u suHeprusi ['enpmronbia. Kputepuii caMOMpOU3BOIBHOTO MPOTEKAHUS MPOLIECCOB.
XUMHUECKUI MOTEHLHUA], 3aBUCUMOCTh XUMHMUYECKOrO MOTEHIHMANa OT KOHLEHTPALMH, NaBJICHUS
peareHToB. Y CI0BUE XUMHUUECKOrO paBHOBeCHs. M30TepMa XMMUYECKON peaKkLuu.

KoHcTaHTa XHMMHYECKOTO pABHOBECHS Kak Mepa T[IyOWHBI MPOTEKaHHs MPOLECCOB.
Hcnonp3oBaHne 3HaUYE€HUN CTaHAAPTHON HHTANBINU U SHTPONUH AJIS pacueTa KOHCTAHT PaBHOBECHS
XUMUYECKUX peakiuii. PakTopbl, BIUAIOLINE HA BEIMYUHY KOHCTAHTBHI paBHOBecUs. TepMoanMHaMu-
YyecKull BBIBOJ 3aKOHA NeHcTByromux Macc. Casur xumudeckoro pasHoBecus. [Ipunnun Jle Hatense.

7.KuHeTHKA U MEXaHU3M XHMHYECKHX peaKkuHii

CKOpOCTh XMMHYECKOH peakluy, €€ 3aBUCUMOCTb OT MPUPOABI U KOHLEHTPALMM PEareHToB,
teMneparypbl. 1lopsaaok u MonekynsspHOCTb peakuuu. KOHCTaHTa CKOPOCTH, €€ 3aBUCUMOCTb OT
TeMIepaTypbl. YpaBHeHHE AppeHuyca. DHeprus akTUBALMU (IEHCTBUTENbHAS W KaKYLIAscs).
IloHsATHE O TEOPUHM AKTHBHBIX COYIAPEHHiH, aKTHUBUPOBAHHOM KOMIUIEKCE B TEOPHH aOCOJFOTHBIX
CKOpOCTeH peakuuu. MexaHu3M M KHMHETHKAa PEaKklUil B TOMOT€HHBIX U TE€TEPOreHHBIX CHUCTEMax.
Henubie (HH.CemenoB) wu xonebarenbhbie (b.Il.benoycos, A.M.JKaOoTuHCckmil) peakuum.
I'omorenHslil u rereporenHslii katanu3. Ayrokaranus. Kunerndyeckuil BbIBOJ 3aKOHA NEHCTBYIOLINX
Mmacc. PopmanpHas KUHETHUKA, KUHETHMYECKHWE YPABHEHUS Uil OJHOCTOPOHHMX peakuuid [ m 11
NOpsIAKa.

Wuruburopsl u uHrubuposanne. OCOOEHHOCTH KHMHETUKH Ta30(a3HbIX, KHAKO(A3HBIX |
TBepAOGa3HBIX peakyii. MexaHH3Mbl PEaKLUil C y4aCTHEM OPTaHUYECKUX COCIMHEHHH.

Xumnieckoe pasHoBecue. OOparumble u HeoOpartumble Xxumuueckue peakuuun. CocrosiHue
paBHOBECHsSI M MPHHLUI MHKPOCKOMUYECKOH oOpaTtumocTn  peakuuu. KuHeTHueckuil
TEPMOAUHAMUYECKHUH NMOAXOABI K ONUCAHUK XMMHYECKOTO PABHOBECHSI.

KoHcTaHTa XHMMHYECKOTO paBHOBECHS M pa3fiMuHble CrOcOObl ee BbIpaxkeHus. CBs3b
KOHCTAHTBhl XHMHUYECKOI'O PaBHOBECHsI CO CTaHIAAPTHbIM n3MeHeHueM sHepruu ['mbbca. Cmernenue
XUMHUYECKOIro paBHOBeCUs NpU u3MeHeHuu ycnosuil. [lpunnun Jle [atense.

BnumsiHne cpenbl Ha mpoTekaHue xuMudeckux peakumii. OcoOeHHOCTH ra3odasHbIX,
KUAKo(pasHeIX, TBepAOPa3HbIX peakuuil. Pomb SHTAMBIMIHOIO W SHTPONMUIHOrO (hakTopoB B
OIpeAeICHNH HaIpaBJIeHMs IPoLecca.

8. PactBoOpHhI



PactBopb! skuakue (BOAHbIE M HEBOAHBIC), TBEpHAbIe U ra3oo0pasHbie. CrocoObl BbIPaKEHHsI
KOHLIEHTPALMK PAacTBOPOB. MAaccOBasi NIOJIsl, MOJIIPHOCTb, HOPMAJbHOCTb, MOJISUIBHOCTb, MOJIIpHAs
nojst. BiausiHue Ha pacTBOPUMOCTb 3HEPTUU CTPYKTYPhl KPUCTAJUIMYECKOTO BELIECTBA U HEPTUU
conbBaTalMU. PacTBOpBI HACHILIEHHBIE, HEHACBHILICHHbIE U, KOHLEHTPHPOBAHHbIE M pa30aBICHHBIC.
3aBUCHMOCTb PACTBOPUMOCTH OT TEMIIEpPaTyphl. PacTBOPHI HeabHbIE U PeaibHbIE.

PactBop kak ¢Qasza nepemeHnHoro cocrasa. IloHatue o (a3oBbIX AMarpaMmax, KOMIIOHEHTaX,
dazax, crenensix csodonbl. [Ipasuno a3 ['nbOca. da3oBbie TUarpaMmbl OJTHOKOMIIOHEHTHBIX CHCTEM
Ha IpuMepe AuarpaMmbl COCTOSTHUM BOzbl. OCHOBHBIE TUIIBI (PA30BBIX AUATPAMM JIBYXKOMIIOHEHTHBIX
CHCTEM: CHCTEMbl C HEOIPAaHHMYEHHONH pPacTBOPUMOCTBIO, 3BTEKTUUECKHE CHCTEMBl, CHUCTEMBI,
BKJIFOYAIOLI1e KOHI'PYSHTHO U MHIOHTPYSHTHO IUIABSINIUECS] XUMUUECKHE COeIMHEeHUs. TpHanHrysmus
CJIO>KHBIX CUCTEM.

IToHsiTHE O KONJIOUAHBIX PACTBOPAX.

KonnmuratusHele CBOWCTBAa PacTBOPOB HE BJIEKTPOJIUTOB U 3JIEKTPOJIMTOB. JlaBieHue mnapa
OuHapHbIX pacTBOpoB. 3akoHbl Payns. Kpuockomus u 30yJUTHOCKONUSI KaK METOIbl ONpeNeseHHs
MOJIpHBIX Macc. OCMOC M OCMOTHYECKO€ JABJICHUE B HEOPTaHUYECKUX M OMOJIOTHYECKHX CHUCTEMaXx.
3akonsl Payns u Bant ['odda nnst pacTBOpOB He 3JEKTPOJUTOB U 3JIEKTPOJUTOB. M30TOHMUECKUN
k03¢ pument.

IIpouecc 3amep3aHusi BOAbI M BOAHBIX pPacTBOpPOB. Kpuormzmpar M KpuOrHIpaTHash TOYKA.
BeiBeTpuBaHne kpucramuioruapaToB cojei. PacruibiBaHne 00€3BOXKEHHBIX COJIeH BO BIIAKHOH
atMocgepe.

Dnextponutnueckas auccouuarys (C. Appenunyc). CunbHbie U cnadbie 371eKTpoauThl. CTeneHb
U KOHCTaHTa auccouuanuy. PakTopel, BIMSIOIUME HA CTENEHb 3JIEKTPOJIUTUYECKON AMCCOLMALINY.
Kaxymascst cTeneHb AUCCOIMALMK CHJIbHBIX AJIEKTPOJIUTOB. [luccormanust ciadbiX 3JIEKTPOJIUTOB.
3axoH passenenus OcTBaibaa.

Boga xax Bakneinmuil pacrsopurens. Koncranra aucconuanyu Boasl. MoHHOE npon3BeneHue
BOZbI. BOmOponHbIil OKa3aTenb.

I'mpponu3 u conbBonu3 coneil. KoHcranta paBHOBecus peakuuu runponunsa. PaxTopel,
BJIMAIOIIME HA PABHOBECHE PEAKIIUI r’UIpoH3a.

IIpousBeneHne pacTBOPUMOCTU IIJIOXO PACTBOPUMBIX CHIIBHBIX 3JIEKTPOJMUTOB. Y CJIOBHUS
OCAXI€HHs U PACTBOPEHUS OCATKOB.

OcCHOBHBIE MTOJIOKEHUSI IPOTONUTHYECKOH Teopun bpencrena-Jloypu. ConpsikeHHbIE KHCIOTHI
u ocHoBaHus. KOHCTaHTa NMPOTOJUTHYECKOIO PAaBHOBECHUS KaK XapaKTEPUCTHKA CHUJIbI KUCJIOTHI U
OCHOBAHUSI.

9. DJIeKTPOXHMHYECKHe CBOHCTBA PACTBOPOB

ConpsikeHHbIE  OKHCIUTENbHO-BOCCTAHOBUTENbHbIE  mapel.  [loHstue o  AgBOWHOM
JJIEKTPUUECKOM CJI0€. DJEKTPO/bl, rajibBaHUUeCKas suelka. DnekTpoaHblil noreHuuan. CTangapTHbIN
JNEKTPOAHBIH  moTeHuMan. Psang  Hanpsbkenuil.  OmnperneneHue  HanpaBJIeHUs  OKUCIUTENBHO-
BOCCTAHOBUTENBbHBIX peakuuil. Y pasHenue Hepucra. uarpammsl Jlatumepa. Ilonsitue o nuarpamMmmax
OKHCJIUTENIbHBIX COCTOSIHHH (AMarpaMMbl «BOJBT-3KBHBAJICHT - CTENEHb OKUCIEHUS»). 3aBHCUMOCTD
3NEeKTpoAHOro noteHuuana or pH cpeabl. DneKkTponus, 3J€KTPOXMMHUYECKHE HCTOYHUKH SHEPIUH,
KOPPO3Us KaK 3JIEKTPOXUMUYECKUH MPOLeCC.

6. OPA3OBATEJ/IBHBIE TEXHOJIOI'NHU

I/IsyquI/Ie TECOPETUICCKOr0 MarepHrajia OCYIICCTBIACTCA C NMOMOMIBIO BJICKTPOHHBIX CPEACTB
o6yquI/m IIpU HEMOCPEACTBEHHOM IMPOYTCHUUN JAHHOI'O MaTepuaia JIEKTOPOM.
I[J'IH OLICHKHN OCBOCHHUSA TCOPECTUYECCKOro Marepuaja CTyA€HTaMH UCIIOJB3YIOTCA TPAAULIMOHHBIC

IICbMEHHBIE M YCTHbBIE KOHTPOJIbHBIE MEPONIPHUATHS (KOJUIOKBUYMBI, KOHTPOJIbHBIE PaOOTHI).



7. HEPEYEHDb YYEBHO-METOAUYECKOI'O OGECIIEYEHUA JIUIA
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIMUXCS IO AUCIIATNIINHE

CamocrosiTesibHast paboTa CTyIEHTOB MO KypCy MpHU3BaHA HE TOJBKO 3aKPEIUIsiTh U YryOJsiTh
3HAHUS, TOJIyYeHHbIE Ha AayIAMTOPHBIX 3aHATHSX, HO M CHOCOOCTBOBATH PA3BUTHID Y CTYIACHTOB

TBOPYCCKUX HABBIKOB, MHULIMATHBBI, YMCHHUIO OPTaHU30BaTh CBOC BPCMHI.

HpI/I BBIIIOJHEHUH IIJIaHA  CAMOCTOSITENIbHOMN pa6OTbI CTYACHTY HeO6XOI[I/IMO HU3y4YUTb
TeOpeTI/I"IeCKI/Iﬁ MaTepuaj, HE TOJbBKO B y‘{e6HI/IKaX u y‘Ie6HbIX HOCO6I/I$[X, YKa3aHHbIX B

Ooubnuorpaduyecknx CUCKax, HO U MO3HAKOMUTBLCS C MyOIUKALMAMU B TIEPUOAMYECKUX U3TAHUSX.
7.1. IlepeuyeHb-yueOHO-METONNYECKOTO obecneueHus At 00yHarOLUIIXCsl [0 AUCLHIIINHE:

1. Axmeros H. C. O6was u Heopranudeckas xumusi: yaeOHuk st By3os/H. C. AxmeToB.
—M.: Beiciu. mik., 2012. — 743 ¢.

2. I'nmuaka H.JL O6mas xumus. — M. :HUurerpan-Ilpecc, 2010. — 727 c.

3. I'munka H.JI. 3agaum u ynpaxkuaenus no obmeit xumun. — JI.: Xumus, 2011,

7.2. Vkazanusi 1151 00y4aro X Csl O OCBOSHUIO TUCIIUTLTHHBI
Tab6auua 7.1.

Copep:xkaHue caMoOCTOSITEILHON padoThI 00y4aOIHX CA

Homep| Temwi/60npocet, 8binocumvie Ha camocmosimenvroe uzy- | Kon-6o | Qopmur padonvt

uenue yacos
pasoen

Beenenue. OCHOBHBIE TOHATHS U 3aKOHBI XUMUU cobecenosanue,
10 TECTOBBIN

KOHTPOJIb

CtpoeHue atoma 12 cobecenoBanue,
TECTOBBII

3 [Xummaeckas cBsisb CobecenoBanue,
' 12 TECTOBbIN KOH-
TPOJIb

[epronuueckuii 3aKOH M TEPHOIUYECKasi CHCTEMA Cobecenosanue,
10 TECTOBBIM KOH-
xumuaeckux snementos [ M. Menneneesa TpOb

5 CTpoeHne KOMIUIEKCHBIX COeTMHEeHUN cobecemoBaHuUE,
: 12 TECTOBBIN KOH-
TPOJIb

6. .
Hauana XuMUYECKOH TEPMOMHAMUKH cobecenoBatiue,
10 TECTOBbIi

KOHTPOJIb




7. |KuHeTHka U MEXaHH3M XHUMUYECKOIT peakuuu cobecenoBaHue,
12 TECTOBBIMN
KOHTPOJIb
8. [PacTBOpBI cobece10BaHue,
12 TECTOBBII
KOHTPOJIb
9. DJIEKTPOXUMHUYECKUE CBONCTBA PACTBOPOB cobecenoBaHue,
11 TECTOBBIM
KOHTPOJIb

8. OHEHOYHBIE CPEJACTBA JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH "
NPOMEXYTOYHOU ATTECTAIIAH

Bonpocut 0n1a cobecedosanusn
Tema: «OcHOBHBIE KJIACCHI HEOPrAHUYECKHX COeIHHEeHUID)

1. Kaxue OuHapHbIE COEAMHEHHS Ha3bIBAIOT OKCUAAMU? YKaXKUTE BO3MOXKHBIE CITOCOOBI X
HOJTyYeHHS.

2. Ha yem ocHOBaHa kiaccuukanus OKCHIOB Ha: a) HeconeoOpasyroiiue u coneodpasyrouue; 0)
KHCJIOTHBIE, OCHOBHBIE M MPOSIBIISIIOIINE KUCJIOTHO-OCHOBHYIO 1BOMCTBEHHOCTH? Kakue
peaKkIK XapaKTEePHbI AJIsl OKCHIOB KQXKIOH U3 3TUX TPy’

3. IlpuBeauTe mpuMepbl OKCHAOB, KOTOPBIE IIPH B3aUMOJECHCTBIH C BOIOH 00pa3yroT 1Be
kucnotsl. Kak B3aumopeiictBytot ¢ pactBopom Ca(OH)2 okcumbl N2Os, N2O3 1 NO2?

4. B ueM nposBIISIETCS] KMCJIOTHAS IPUPOJA TEX OKCUIIOB, KOTOPBIE C BOJOH HEMOCPEICTBEHHO HE
B3aMMOJIEHCTBYIOT?

5. HaszoBute 0CHOBHBIE OKCHJIBI, HEIOCPEACTBEHHO B3aUMOAeCTByoue ¢ Bogoi. Hanumure
YPaBHEHUS COOTBETCTBYIOIINX PEAKLIHH.

6. Kakue no xapaxkrepy OKCUIbI 00pa3yroT HEMETAJUIbl M METAJUIbI B Pa3HBIX CTEMEHSIX
okucnenus? [lokaxure 310 Ha npumepe okcuaos xpoma CrO, Cr203, CrOs.

7. 'Y Kakoro u3 IByxX OKCHUIOB OCHOBHbIE CBOICTBa BhIpakeHbl cuibHee: FeO nmu Fe;03; SnO nmum
SnO2; ZnO um CdO; SnO umu PO; BbO unu CaO; As203 wn Bi203?

8. B kakux ciy4asx JBa OKCHIa MOTYT B3aUMOZEHCTBOBATh APYT C IPYI'OM U KaKHe COCAMHEHHS
npu 3ToM 00pas3yroTcs?

9. Kakwue okcuzbl 1 Ha KAKOM OCHOBAHHUHU MOTYT OBITh OTHECEHBI TAKKe U K KJIacCy COJei?
[TpuBennTe COOTBETCTBYIOIIUE TPUMEPHIL.

10. @opmynamu Kakux cojiell MOXKeT ObITh HOPMAIBHO BBIPA)KEH COCTAB TAKUX MHHEPAJIOB, KaK
IIMTUHENN, rayCMaHuT, MarHeTuT? K KakoMy KJ1accy ciieqyeT OTHECTH 5TH COSAHHEHHS?

11. Kak nonyunts okcuael CuO, CO2, SO2, P20s, Fe203, MgO u3 npocCThIX U CIOKHBIX BELIECTB?

12. TToay4uTe MO Ba OKCHIA U3 PA3IMYHBIX UCXOIHBIX BEIIECTB: a) KHCIOT, 0) OCHOBAHUH, B)
coJieit.

13. Kaxoii okcua MOXKHO MOJYYUTh U3 Kaxaon KuciaoTel cienyrommero psaa: HCIO4, H:MoOq,
H2Cr207?

14. Kak mosy4nTh OKCHJ LIMHKA U3: a) MeTaiia, 6) munepanos ranmes: ZnCO3 1 LUHKOBOM
obmanku ZnS?

15. Uepes kakoli mpOMEXXYyTOUYHBIN NPOAYKT, JETKO Pa3jararoliuiics Py HarpeBaHUH, MOKHO
MOJIyYUThb OKCHI MeTaa u3 ero conu? Ilokaxure 3To Ha npumepax: FeCl3—Fex03;



A1(CH3COO0)3—A1203; CuSO4—CuO; MnBr;—MnO. Kak MOXHO J1s1 OTHOTO M TOTO JKe
3JIEMEHTa U3 OJTHOTO OKCHJIA MOJIYyYUTh IPYTOii.

16. Kakue conu Ha3pIBarOT rufipokcoconsaMu? Kak ux MOKHO MOJYyUUTb, €CIIH UCXOTHBIM
BEILLIECTBOM SIBJISIETCS TUApOKcua min conb, Hanpumep Mn(OH)2 u Fex(SO4)3?

17. Hannumre rpagudeckue popmyiiel: ruapokcodpomuna mapranua (1); ruapoxcokapbonara
MarHusi, THAPOKCOHUTpATA ANIOMUHUSA, TPUTHAPOKcodochaTa KanbLus.

18. B ueM ruapoKCcOCOH MPOSBIISIIOT CXOACTBO: C OCHOBaHMIMHY, ¢ consiMu? ITokakute 310
YPaBHEHUSIMU COOTBETCTBYIOLINX PEAKLIUHN.

19. [IpuBeauTe MpUMeEphI HJIEMEHTOB, KOTOPbIE BMECTO THAPOKCOCOIEH 00pa3yroT OKCOCOIH. 3a
cuet yero 1o npoucxonur? Hanummure rpaduueckne popmy:sl: xnopuaa okcocypbmpi(11I);
cynb(ara OKCOTUTAHA; XJIOPUIA JUOKCOYPaHa.

20. IlpuBeaure npumep KUCIOT, OCHOBAHUN U COJIEH, U3 KOTOPBIX HENb3sI TOJNYYUTh THIAPO- U
TUAPOKCOCOIIH.

21. Kak MOKHO OCYIIECTBHUTD CIECAYIOLINE TePEXOAbI B IPSMOM H OOPAaTHOM HANpPaBJICHHUU!
KHCJIOTa —THIAPOCOIb —>CPEAHSSI COJIb —TUAPOKCOCOIb — IHMIPOKCUAA OKCHI?

22. Hanuivre ypaBHEHUs peakLni, KOTOPbIE NTOCIEN0BATEIbHO MPOTEKAIOT MPU NOCTENIEHHOM
nobasnenun: a) NaOH k pacTBopy ruapocynisdaTa HUHKA; 0) KUCIOTHI K paCTBOPY aJIFOMHHATA
KaJIus.

23. Kakumu 1ByMst Crioco0aMu MOXKHO TIOJIyYUTh. a) Cyib(pua Meau 13 MeTaiinueckoi menu; 0)
XJIOPUA ATIOMHUHHUS U3 METAJUINYECKOT0 aJTFOMUHUSA?

24. Hanumure ypaBHEHUs PeakLul, IPU MOMOLIU KOTOPBIX NEPEUUCICHHbIE HIXKE COJIU MOTYT
obiTh iepeBenensl B cpeauue. (CuOH)2S04, Ca(HCO3)2, [Al(OH)2]2SO04, Cr2(OH)4SO4.

Tema: «Ctpoenne aroma. llepnoanyecknii 3aK0H U NEPUOAHIECKAA CHCTEMA XHMHYECKHX
snemenToB [.1. MenaeneeBa»

1. YtO Ha3BIBAIOT MPUHIIUIIOM HEOTPENEIEHHOCTH U COOTHOIIEHNUEM HEONPENeNeHHOCTH?

2. TlpuMeHHMO i MOHATHE TPASKTOPHUH ABIKEHUS K MUKpouacTuuam? Uem 310 onpenensercs u
KaKOe MOHSTHE ero 3aMeHseT?

3. 3 . HeonpeneneHHOCTD MONOKEHUS JIEKTPOHA PaBHa:

4. a) 1071% ; 6) 1 cm. Kaxoit Gyaer mpu 3ToM HEONPEENeHHOCTb B UMITYJILCE H CKOPOCTH?

5. HeomnpeneneHHOCTh B CKOPOCTH dekTpoHa pasHa 10 cm/c. HaiimuTe cOOTBETCTBYIOIIYIO
HEOIPEeAeNIEHHOCTb B MOJIOKEHUU HJIEKTPOHA.

6. TlorpemHocTh B ONpeneseHnH MOJIOKEeHUs JIeKTpoHa paBHa: a) 0,5 cm; 6) 0,05 am. Kakoi
OyzeT mpu 5TOM MOTPELIHOCTh B OMPENEIeHNUH ckopocTr? JIJisi BTOPOro ciydvas cpaBHuTE AV,
BBIPAXKEHHYIO B KM/C, CO CKOPOCTBIO IBH)KEHHSI JIEKTPOHA 110 nepBoii opdure bopa.

7. CKOpOCTb IBMKEHUSI HJIEKTPOHA TI0 epBOi OOpoBCKoii opoute pasua 2187 km/c. Eciu
NOTrPELTHOCTb B ONPENIeIEHIH CKOPOCTH paBHa | KM/C, TO Kakol OyJeT mpu 5TOM MOTPEeLIHOCTh
B OnpeneneHny KoopauHaTel? CpaBHUTE €€ CO 3HAUE€HHEM paguyca OpOUTEL

8. Caer uMeeT IBOMCTBEHHYIO MPUPONY, TO3TOMY SHEeprusi POTOHA MOXKET OBITh BhIpaKeHA
nBymsi ypaBHeHusimu: E=hv u E=mc? HaiimuTe 0TCIONa B3aMMOCBA3b MEK/Y AJIUHON BOJHBIL,
CKOPOCTBIO cBeTa U Maccoii ¢porona. [loayuure ypasuenue ne bpoiins, 3amenus (HoTOH 000
Mukpouactuuen. IToueMy KopnycKysipHO-BOJIHOBON Ayaju3M CBOMCTBEH TOJIBKO MUKPO-
yactuuam?



9. Kakoe 3xcnepuMeHTaIbHOe NOATBEP KIEHUE Hallula rurnoTe3a e bpoiins o BOJTHOBBIX
CBOMCTBAaX MUKPOYAaCTHLL?

10. Uemy paBHa neOpoiiIeBcKas ITHHA BOJHBI 3IEKTPOHA, JBUKYIIErocst O CKOPOCTHIO: a) 6-10°
m/c; 6) 2187 xm/c?

11. Yemy paBHa macca potona kpacHoro ceeta (X=648 um)? CpaBHUTE €€ ¢ MacCOil

12. smextpona (9,11-10% 1),

13. Yemy paBeH umiyibsc GpoToHa aist ceera ¢ A=485 HM?

14. Dueprus porona pasna 5 101 . Haifnure nmmuHy BOJHBI 5TOT0 H3NydeHns. UeMy paBHbI
JUTMHA BOJIHBI, Macca 1 UMITYJIbC 11t (OTOHA ¢ 3Heprueii 6,7 53B?

15. Ecnu arom renust umeet suepruro 0,04 5B (sHEprus TenaoBOro NBUKEHHs PU KOMHATHOM
TeMIIepaType), TO Kakoi OyeT COOTBETCTBEHHO eOpoiiieBcKast AINHA BOJIHbBI?

16. Yro HaszpiBaroT 3Hepruei nonnzauun? Kakas BennynuHa UMeeT C Hel OIMHAKOBOE YHCIIOBOE
3HaueHue? B kakux enuHUIIAX OHU U3MEPSIOTCS?

17. Yemy paBHO UHCIIO BCEX BO3MOXKHBIX MOHU3aLIMOHHBIX TOTEHLMAIOB JIJIs1 JAHHOIO aToMa U 4TO
SBJIAETCS. MPUYUHON yBeNIUUeHUs UX 3HadeHui B psaay: [1<<lI3..?

18. Kak 3aBUCHT BeIMYMHA MOHU3aLIMOHHOTO MOTEHLMANA OT 3Ha4Y€HUs AJI SJIEKTPOHA IJIaBHOTO
KBAHTOBOT'O YHCJIA U YeM 3Ta 3aBUCUMOCTb 00yCiIOBIeHa?

19. Kak MOHO IO 3KCIIEPUMEHTAJIBHO HaliIEHHbIM HOHU3ALMOHHBIM NTOTEHLIMAJIaM YCTAaHOBUTD
HaJIM4he B aTOME 3JIEKTPOHHBIX CJIOEB U YUCJIO 3JIEKTPOHOB, KOTOPBbIE OHU COAEPKAT?
[TokaskuTe 3TO, MOJB3YSACh 3HAYSHUSAMH STHX BenuduH ans Oepwums: [1=9,3; 1o=18,2;
I3=153,7 n 14+==217 5B.

20. Kax JOJKHBI OTIIMYATBCS IPYT OT IPyra MOHU3ALMOHHbIE OTEHI[UAJIbl ATOMOB: &) HATPHS U
xJiopa, 0) Kanust u KpunToHa, B) Oepusutust u Oapus?

21. YTo Ha3bIBAIOT CPOJICTBOM aTOMa K 3JeKTpOHY? Iy KaKMX 3JI€MEHTOB 3Ta BEJIMYNHA UMEET
HauOOJIbLIee MOJIOKUTENbHOE 3HAYSHNE U TS KAKUX OTpULaTebHoe 3HaueHne? Kakue
SKCNEPUMEHTAJIbHBIE JaHHBIE YKA3bIBAIOT HA HEBO3MOXKHOCTD CYLIECTBOBAHUS MHOTO3aPSIAHBIX
MPOCTBIX HOHOB?

22. Kaxoii BBIBOZ MO’KHO CII€JIaTh O CBOWCTBAX 3JIEMEHTA 110 3HAYEHUIO JJIs1 HETO HOHU3ALMOHHOTIO
MOTEHIIMAJIA U CPOJICTBA K BJIEKTPOHY?

23. Yto Ha3bIBalOT aOCOMOTHON U OTHOCHTEIBHOM 3IEKTPOOTPHUIATENbHOCTBIO? Kak 1Mo 3HAYeHUIO
3TOW BEJIMYMHBI MOXKHO, CYJJUTh O HAIIPABJIEHUH CMEILIEHUS 3JIEKTPOHHOHN INIOTHOCTH NPU
00pa3oBaHM CBs3EH?

24. YTto Ha3bIBAIOT CTEMEHBIO OKUCICHHS 3JIEMEHTa 1 YeMy paBHA UX 001Iasi CcyMMa B MOJIEKYJie U
noHe?

25. I1pu BBICOKHMX MJIM HU3KUX 3HAYEHUSIX CTEMEHb OKHUCIIEHHS DJIEMEHTa MOXKeET ObITh paBHA
3apsiy ero CBOOOAHOrO MPOCTOro HOHA?

Tema: «XuMHYECKAsA CBSII3b»
Memoo sanenmunvix cesaseii

1. Moxer nu AuHa CBsI3H ObITh PABHON CYMME PaanuyCOB IByX aTOMOB, KOTOpbIE €€ 00pa3yroT?
ITokaxxure u 0ObsicHUTE HA TpUMepe MoJtekyel Ha, 3Hast, uto 1/H/=0,053uMm, a d/H-
H/=0,0741Mm.



10.

11.

14.

15.

16.

Borunciure suepruto 6 -cBsizu C-C, ecnu ctannaptHas Teriota oopasosanusi C-H u3
ra3000pa3HbIX yriepoaa u Bogoponaa pasHa -2815 k/[x/monb, a sHeprus o-cszu C-H paBHa -
411,3 xJIxx/mMonb.

Dueprus quccounaunu HJ pasaa 298 4 k/[»/Monb. MoxxHO mi pa3noxuts HI Ha 351eMeHThI
npu o6yueHnn yasTpaduonerosbiM ceetoM A = 2:1071° m? Kakyro sHepruro Haao 3aTpaTHTh

2

4TO6BI pasnoxkutsb 5-10° r HI?

ITouemy MakcHMasbHasi KOBAIEHTHOCTh (pocopa MokeT ObITh paBHOM MATH, a Y a30Ta TaKOe
COCTOSIHUE OTCYTCTBYET?

B pamkax Teopun BC 00bsicHUTh, OYeMy y OOJIBIINHCTBA P-3JEMEHTOB C IEPEMEHHOI
BaJICHTHOCTBIO €€ 3HAYCHUs pa3IM4aroTCs Ha 27

JInst KakuX 5€MEHTOB, MMEIOLIUX 3JeKTPOHHbIE KOH(QUIypaIuK BHEIIHErO CIos atoMa 3s% p? |
452 p*, 52 p° , 6s! p® xapakTepHbI MepeMeHHas Y6THAs U TIePeMEHHas HEUETHAS BAIEHTHOCTD?

Ha ocHOBaHUM Pa3HOCTH 3JEKTPOOTPULATENBHOCTU ATOMOB 3JIEMEHTOB YKaXKUTE, KaK
MU3MEHSIETCsl CTeneHb HOHHOCTH CBsi3M B coequHenusx HF, HC1, HBr, HJ?

Paccunraiite 3 deKTHBHBIE 3apsAabI ATOMOB BOXOPOJA U XJIOPa, 0OPa3yIOIIMX KOBAJIEHTHYO
TIONAPHYIO CBA3b, €CIHU [3ken MOTeKynbl HC 1 pasen 3,4-10%° Kir'm, a nnmna cesasu H- C1 pasHa
1,27101% m,

Kak  MOXHO OOBSICHUTB, UTO AMMHAK U TPUPTOPUA a30Ta, UMEIOLINE OAUHAKOBYIO ITH-
paMuAanbHyO (GOPMY U COAEPIKAIINE aTOMBI JJIEMEHTOB C MPUMEPHO OMHAKOBBIM Pa3THUUEM
B SJICKTPOOTPULATCIIBHOCTH, CYIIECTBEHHO PAa3JIMYarOTCA 1O BEIUYNHE OTUITOJBHBIX MOMEHTOB!
w (NH3) = 0,49 « 10% Kn-m, p(NF3)=0,07-10% Kn- m?

Kak cornmacoBath Majyr MOIAPHOCTS cBsisu B Mosiekyne CO (1 = 3,33 103! Kum) co
3HaunTenbHbIM paszanuueM B D0 C u O DO(C)=2,5; 20(0) =3,5.

Juaa cesizu H-F paBHa 0,092 HM, a monmsipHocTh coctasisiet 45%. Haiinure WH-F/.

. YCTaHOBUTH MPOCTPAHCTBEHHYIO CTPYKTYPY CIEAYIOIINX MOJIEKYJI:

COS, COCI,, CF4, SiFe?;
NH3, NOy, PH?, PO4*;
HzS, SCIz, SF4, SO2F;
CL0, CIO3"~ CIO4 -, JOs™.

. ITokaxure BIUsIHME HENMOAETIEHHBIX AJIeKTpOoHHBIX nap /HIT/ va ¢popmy monexyn BrFs, SF4,

JCly", JFs. Ilpenckaskure /3KBaTOpUANbHOE UM aKCUabHOe/ pacnonoxenue HIT.
Memoo monexkyiapusix opoumalieil.

Kax Ha ocHoBe Teopunt MO onpenenstoT KpaTHOCTb CBA3H MEXIY ABYMsl aTOMaMu?
IIpuBenure npumepsl.

Kak teopust MO 00BbsICHI€T HEBO3MOKHOCTb 00pa3zoBaHust Mosiekys Hes, Bea, Neo.

Kak Teopust MO obOwsicaseT: a)nuamaruernsm modekyn N, F2; 6) mapamarnernsm Bz u O2.



17. Cocrauts sHepretuueckyro auarpammy MO gactuiy NO', NO u NO™ u cpaBHUTB UX
KpaTHOCTb U Ecs?

18. CoctaButh sHeprerudeckyto auarpammy MO u AO monekyinel LiH Kakne opburanu B Heit
SIBJIAFOTCSI CBSI3BIBAIOIUMH, & KAKUE HECBS3bIBAIOLIUMHU 7

19. ¥ xaxkoii monekyibl N2 i CO Gosnblie SHeprust AUCCOLMALINH?

20. O6bsicHUTE, TOYEMY OTPBIB OHOTO 3JIEKTPOHA OT MOJIeKysibl CO NMPUBOAUT K OCIA0JICHUIO
CBs3U , a OT MoJieKyJibl NO™ k €€ ynpOouHeHuUro ?

Honnasa cease.

21. Temnepatypa mnasnenust CaC1,=780°C, CdCl>=560°Q paauyc Ca pasen 0,104 am, Cd—0,09
HM. OOBSCHUTD pa3anyre TEMIepaTyp IIaBJICHHS.

22 TIpu nepexone ot CsF k CsJ Temnepatypa miaBieHusi KpUCTaUIOB yMeHbinaercss. OObsICHUTD
HaOJIF01aeMbIii XO/1 U3MEHEHHSI TEMITePATYyPhI MTABJICHMUS.

23. OOBsicHUTb HeyCTOWYMBOCTH ruapokcuaoB Menu (1) u cepedpa (I).

24. O0OBACHUTD C MO3ULIUI MPEACTABICHUH O TOIAPU3ALIH HOHOB MEHbIIYIO ycToHYnBOCTh AuCl3
B cpaBHeHuu ¢ AuClL.

25. K2COs3 mnasurcs npu 890°C 6e3 pasnoxenus, AgrCO;3 paznaraercs yxe mpu 220°C.
OOBSICHUTD YKa3aHHOE pa3iniue.

26. BaClz B BogHBIX pacTBOpax aucconunpyet nonHoctso, a HgCly moutn He nucconunpyer.
OObsicHUTE 3TO pa3TUyuue B CBOMCTBAX COJIEH.

27. YTo Ha3bIBAIOT JOMOJHUTEIBHBIM MOJSIPU3ALUOHHBIM 3P exToM? OOBICHUTD, KaK ero
Hamuume B coenuHenusx Hg?™ nenaer oxcun HgO MeHee ycToituupbiM, uem okeuy ZnO, He-
CMOTPsI Ha OOJIBLINI PaANyC HOHA PTYTH.

28. Kaxoe coennnaenme repmudecku donee ycroiiunso: a) PbCO3; u CaCOs, 6) HgCls u PbCly, B)
FeClz u NiCl3, r) Zn(OH)2 u Ca(OH)2, 1) MgCO3 u SrCOs.

Mesicmonexynapnoe e3aumodeiicmeue.

29. Uem o0bsCHSIETCS Pa3HOCTb Temmeparyp kumneHus azota (-195,8°C), kucnopona (- 183°C) u
¢ropa (-187,9°C)? [ToueMy HAMHOTO OTJIMYAETCS OT HUX TEMIIEpaTypa KUIeHUs XJjopa (-
34°C)?

30. UeM OOBSICHUTB Pa3HYIO SHEPTUIO BOIOPOIHBIX CBSI3EH.

31. Kak u noueMy U3MEHSEMCs arperaTHOe COCTOSIHUE MPOCTBIX BELECTB MPU KOMHATHOMN
Temmeparype B psay ¢rop-iion. Kakoe arperatHoe cocTosiHIE JOJDKEH HMETh acTat?

32. YUeMm OOBSICHUTB, YTO TEMIIEpATypa MJIABJICHUS BOABI 3HAUUTENILHO BBIIIE TEMIIEPATY PbI
nnassenns Gproposonopona (-83°C), XOTs AUMONbHBIA MOMEHT MOJEKYb! Bobl (0,61-10°%
Ki-m) Menbie, uem mosiekynsl HF (0,636-107% Ki-m).

Tema: «CTpoeHHe U CBOMCTBA KOMILIEKCHBIX COeHHEHHII»



7.

1)
2)

3)

8.

9.

Kaxkwne COCOAUHCHUA MOXKHO OTHECTH K KOMILJIEKCHBIM?

[Tonb3ysich MONOKEHUSIME KOOPAMHALIMOHHOM Teopuu BepHepa nafite onpeneneHus
CJIEYIOLIMM TOHSTHSM: a) KOMILIEKCOOOpa3oBaTelb, 0) JIUraHabl, B) KOOPIUHALMOHHOE YHCIIO
KOMILIEKCO00pa30BaTeis, I') BHYyTPEHHSISI ¥ BHELIHsA cepa KOMITIEKCa.

Kak onpenensitoTcst 3apsii KOMIUIEKCHOTO MOHA U CTETIEHb OKUCIICHHSI
KOMIUTEKcooOpazoBares?

Kakas cBs13b MECXKAY CTPOCHUEM aTOMOB 3JICMCHTOB U UX CITOCOOHOCTBIO K
KOMHJ’IGKCOO6pa,30BaHI/II-O? HpI/IBeI[I/ITe MNPUMEPBI TUIMNYIHBIX KOMHHGKCOO6paSOBaTeJIeI>'I.

HpI/IBeI[I/ITe NPpUMEPHI TUIMUYIHBIX JIMTAHIOB. Kaxwne JIMraHAbl Ha3bIBAOTCA MOHOACHTATHBIMU U
KaKue HOJ'II/II[GHTaTHbIMI/I?

Kakoe BivsiHUE TOJKHO OKA3bIBaTh HA 3HAYEHHE KOOPIHHALIMOHHOTO YKCIIA YBETHYEHHE
pamuyca u 3apsiia; a) Komruiekcoodpasosaress, 0) nmuranaos? KakuM COOTHOIIEHUEM ABYX
CHUI, IEUCTBYIOIUX MEXIY LEHTPAIbHBIM aTOMOM U JIMTAHJAMH U MEXIY CAMHUMH JIMTaHIaMH,
OIpenessieTesi KOOPAUHALMOHHOE YUCIIO?

IIpuBenure npumMepbl KOMIUIEKCHBIX COSIUHEHUN:

C KOMILJIEKCHBIM AHUOHOM,

C KOMILJIEKCHBIM KaTHOHOM,
SIBJISTFOLLIUX CSL HEAJIEKTPOJIUTAMHU.
JaliTe UM Ha3BaHUE.

I[aflTe ONpeacICHUE U NPUBCANTE NIPUMEPBI OCHOBHBIX TUIIOB KOMITJIEKCHBIX COeI[PIHeHPIfI.

VYkaxkute OCHOBHBIE BUbl N30MEPUU KOMIUIEKCHBIX coenuHeHuil. [Ipusenure npumepsl.

10. Kak ¢ mo3uiuit MeToa BaJeHTHBIX CBsi3eli 0OBCHUTb 00pa3sOBaHUE CBS3EH MEXKIY

KoMIuIekcooOpasoBaTeneM u turangamu’? Kakue opOuTamy HeHTPaaIbHOTO aTOMa MOT'YT
OJJTHOBPEMEHHO Y4aCTBOBATh B 00pa3oBaHuM CBs3eit? Uem 310 onpenensercs’?

11. Kakyro reoMeTpu4eckyro KOH(PHUTYypaLuo UMeeT KOMIUIEKCHBII NOH MPH 3HAUYE€HHH

KOOPIMHALIMOHHOT'O YKCNIa KOMITIekcooOpazoBatess 2, 4, 6?7 YKaKkuTe COOTBETCTBYIOIINE
TUIBI THOpUAN3ALIH OpOUTAIIEH.

12. Kakue KOMITJIEKCHbIE COeTUHEHHsI HAa3bIBAIOTCSI BHEITHEOPOUTAIbHBIMHU U

BHYTpHOpOHTANbHEIMU? YeM OOBSICHAETCS MX pa3InyHasi MPOYHOCTH?

13. 1o xakum OKCNIEPUMCHTAJIbHBIM JaHHBIM HaAXOOAT YUCJIO HECTIAPECHHDBIX 3JICKTPOHOB B

komriekcax? IIpusenure npumepsl.

14. Kakue KOMILIEKChI Ha3bIBAIOT BHICOKOCITMHOBBIMUA U HU3KOCITHHOBBIMU? Y KaXKUTE MapaMeTphl,

KOTOPBIC ABJIAIOTCA AJIsI HUX O6H.II/IMI/I " pas3JIMIHbIMHU.

15. Kakas Teopust nojiyumsia Ha3BaHHe TEOPUHU KpUCTAJUIMYecKoro nojsi? UeM oriauuaercs oHa OT

merona BC?



16. Yto Takoe OHEPrus paciCIJICHUA KPUCTAJUIMICCKUM IOJIEM, OT 4€T0 OHa 3apucHuT? Kakue
(I)aKTOpr OonpeacIsAtOT MOJIOKCHUE JIUTaHAad B CIICKTPOXUMHUYCCKOM pHI[Y?

17. Kax TKII oObsicHsIeT 3aKOHOMEPHOCTH M3MEHEHHS YCTOMYMBOCT KOMIUIEKCHBIX COSANHEHHI?
18. Ucxons u3 TKII, 0OBsICHUTD OKpAcKy KOMIUIEKCHBIX COSTUHEHUIN.

19. Yro siBsieTcs KONMYECTBEHHON XapaKTePUCTUKON yCTONYMBOCTH KOMIUIEKCHBIX

20. noHOB?

21. KakoBO COOTHOIIEHUE MEX Ty OOIIei KOHCTAHTONW HECTOMKOCTH U KOHCTAHTAMH,
XapaKTepU3YIOILINMH OTAEIbHBIE CTAANH MTPOLECCa TUCCOLUALMN KOMIIJIEKCHOTO HOHA?

22. Kakoe BIusiHHE OKa3bIBaET KOMILJIEKCOOOpa30BaTeb Ha CBS3U B KOOPAUHUPOBAHHBIX OKOJIO
Hero monekynax H2O u NH3?

23. HpI/IBeHI/ITe NPpUMEPHL, MOKA3bIBAOIIUE BIIMSAHNUE KOOPpAWHALINN Ha OKUCIIUTEJIbHO-
BOCCTAaHOBHUTEJIbHBIE CBOMCTBA KOMHJ’IGKCOO6pa30BaTeJ'I5I.

24. CoctaBbTe KOOpAUHALMOHHBIE (hopmyJbl crnenyromux coenunernii: 2NH4Cl-PtCly, K2C204
‘CuC204, KCI-AuCl3, 2Ca(CN)2 ‘Fe(CN)2, (NH4)4Fe(SO4)s.

25. Boasblii pactBop nepsoro uzomepa cocrasa Pt(SO4)(OH)2-4NH;3 umeer pH=7,a2 0,1 M
pactBop BrOporo uzomepa - pH = 13,3 mpu 25°C. I1o pe3ynbraTam OIbITa COCTaBbTE
KOpPANHALMOHHBIE (POPMYJIBI 000UX N30MEPOB.

Tema: «Hauaga xuMHYeCKOll TEPMOAHHAMHKH

1. Ha xakyro BeIU4MHY OTJIMHYAETCS U3MEHEHHE SHTAIbIIMU OT U3MEHEHUs1 BHYTPEHHEN SHEPTUH
cuctembl? B kakux ciaydasx AH=AU u Qv=0p?

2. 3aBUCHUT I U3MEHEHHE SHTAJIbIIMU CUCTEMBI OT TEMITEPATYyPHhI?

3. Kakwue cucreMbl Ha3bIBAIOT KOHAEHCHPOBaHHBIMI? [ToueMy aiist HUX OOBIMHO OMyCKAatoT
OTrpaHMYUBAIOLINE YCIOBUA V=const 1 p=const?

4. Kaxoi 3aKOH SIBJISIETCS] OCHOBHBIM 3aKOHOM TepMoxumun? Jlaiire ero popMyIupoBKy.

5. Ilepeuncnure ciaencrsus, BhITeKaromue us 3akona 'ecca. [y kakux onpeaeneHuit OHu
UCTIONIB3YIOTCS B TEPMOXUMHUYECKUX pacueTax?

6. CornacHo npunuuny beptio (1867) xuMudeckue peakiiuy CaMOIPOU3BOJIBHO MTPOTEKAIOT B
CTOPOHY BBIJENICHUS TEIUIOTHL, T.€. B CTOPOHY YMEHBUICHHsI SHTAIbIIUU. SBISETCS 11U 3TO
NPaBIJIO OOIIUM HIJIM OTPAHUYEHHBIM?

7. Kakoit pyHKUHEH COCTOSHIS XapaKTepU3yeTCs TEHASHLUS CUCTEMbI K TOCTIKEHHIO TaK
Ha3bIBAEMOTO BEPOATHOTO COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCUMaJIbHast Oecropsi-
JOYHOCTb paclpeeseHus 4yacTull?

8. B m3onupoBaHHOI CUCTEME BCE CAMOINIPOU3BOJIbHBIE IPOLIECCHI IPOTEKAIOT B CTOPOHY
yBenmueHus Oecriopsiaka. Kak H3MeHseTcs: Ipu 3TOM SHTPOIHS?

9. Kak n3MeHsieTcst SHTPOMHS CUCTEMBI 33 CUET IPSMON 1 00PaTHOH peakLuil mpy CUHTE3e
amMMuaka?

10. Kak u3MeHseTCst SHTPOIHUs CUCTEMBI C MOBBIIIEHUEM TEMIIEPATYPhl, B PEAKLUAX CUHTE3a U
pa3JIoKeHHs! BeIecTB?

11. Kak BiusieT Ha SHTPOIUIO CUCTEMBI 00pa30BaHUe ra3000pa3HbIX NPOAYKTOB?



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Tema:

Kak n3mensieTcst SJHTPOMHsL CUCTEMBbI ITPU HCTIAPEHUH, KOHAEHCALUH, YBETUUEHUH TaBJICHUS,
¢da3oBbIX nepexonax?

[Touemy mpu TIaBJIEHHH BELIECTBA TEMIIEPATYPa OCTAETCS MOCTOSIHHONH HECMOTPSI Ha TO, 4TO B
5TO BPEMsI TEIJIOTa K CHCTEME TIOABOIUTCSL?

Kakumu omHOBpeMEHHO NeiCTBYIOIMME (PaKTOPaMHU ONPENeNseTCs HapaBIeHHOCTb
XHUMUYECKOro Iporecca?

Kakyro TeHIeHLNIO CUCTEMBbI BBIPAXKAET: ) SHTAIBIUIAHBIA (akTop, 6) SHTpONUitHbIH GakTop?
Kakast pyHKIHSI COCTOSIHHS CHCTEMBbI 1aeT KOJINYECTBEHHYIO XapaKTEPUCTUKY OTHO-
BPEMEHHOT'O BJIUSTHUSA TOTO U Apyroro ¢akTtopa? Kakum ypaBHEHHEM 53TO BbIpaKaeTcs?

Uro Ha3piBarOT 3HEprueii I nb6ca? Kakum o6pazom msmenenne 3ol BenmuuuHsl (AG)
yKa3bIBa€T HA TEPMOAMHAMUYECKYIO BO3MOXKHOCTD MJIH HEBO3MOXKHOCTb CAMOTIPOU3BOJIBHOTO
nporekanus npouecca? Kakoe sHauenne AG onpeznensier paBHOBECHOE COCTOSTHIE CHCTEMBbI?
ITpu xaxom cootHomenun AH u TAS: a) cucrema HaxOaUTCsl B pABHOBECHH, 0) XUMHYECKUN
IPOLIECC HAMPABJIEH B CTOPOHY 3K30TEPMHUYECKON MM SHIOTEPMHUYECKON peakium?

UeM 0OBsICHACTCS BO3MOXKHOCTD SHIOTEPMUYECKUX PEAKIUI 1 OYeMY OHA BO3PACTAET C
YBEJMUYSHUEM TEMITEPaTy Pbl?

DHTaNBIUAHBIM WIN SHTPONUIHBIM (PAKTOPOM ONPENEISIeTCs] HANPABICHHE X UMHUYECKIX
peakiuii mpy OYeHb HU3KUX TeMIleparypax’?

ITouemy mpu HU3KHX TEMIEPATYpax U B KOHAEHCHPOBAHHBIX CUCTEMaX BO3MOXKHOCTb
NPOTEKaHMs PeaKLii ONpeaeNseTcs B OCHOBHOM ToNbKO 3HakoM AH? Cornacyercs jin 310 €
npuHiunom beptno?

Bo3M0OHO 5111 caMONPON3BOJIbHOE MPOTEKAHUE MPSIMON PEAKIMH, €CJIU MPH MOJIOKUTEIEHOM
sHayenuu AS: a) AH>0, 6) |AH[>|TAS|?

CrannaptHas Terora odopasosanus NHz u PH3 paBHa coorBercTtBeHHO —46,2 11 +5,0
kJlx/mMonb. Kakoii cienyer crenaTh BHIBOA U3 3THUX AaHHBIX 00 OTHOCHUTENIBHOH YCTOHYNBOCTH
monexya NH3 u PH3?

ITpu cxxuranmnu rpagura odpasosaincs okcun yriepona (IV) maccoit 8,86 r. Beruncnure
teruioty obpasosanust CO2 u3 snemenTtoB. Ternosoit sdpdext peakiun AH= -79,2 kJIx.
Crannaptras terora obpasosanus MgO (k) u CO2 (1) coorBeTcTBeHHO paBHa — 601,8 1 —
393,5 x/lx/monb. Tennora pasnoxenust MgCO3; na MgO u CO2 AH=+100,7 x/{»/Mounb.
Hcnone3ys 311 naHHble, HaliauTe Terioty oopasosanns MgCO3 U3 31eMeHTOB.

«KuHeTHKA M MeXaHH3M XHMHYECKHX peammii»

Peaxmus uner no ypasuenuto 4NH3 +50,=4NO+6H20. Kak u3MeHUTCSI CKOPOCTh PeaKIIii,
€CJIU YBEJINYHUTh JIaBJIeHHE B 2 pasza?

Peakuus mexay Bemectsamu A u B Boipaxaercs ypasHeHuem 2A+B=2C. HauanbHas
KOHLIeHTpawus BerecTsa A pasHa 0,3 mounb/1, a Bemecrsa B — 0,5 monb/n. KoncranTa ckopo-
cTu peaxiuu pasHa 0,8 n?/monb*mun!. Paccunraiite HauanbHYIO CKOPOCTb MPAMOM PEaKIuu 1
CKOPOCTB 110 UCTEYEHUH HEKOTOPOro BpEMEHH, KOTa KOHIIEHTpallys BelecTsa A
ymenbiuaercs Ha 0,1 mMonb.

Paznoxxenne N20O Ha MOBEPXHOCTH 30J10Ta MPH BBICOKUX TEMIIEPATypax MPOTEKAET IO
ypasHeHmo: 2N20=2N,+0, KoHcTaHTa CKOPOCTH NaHHOI peakiuy paBHa 5-107 n/MonbMun
npu 1173 K. HauaneHas konuenTpauust N2O 3,2 monb/n. Onpenenure CKOpOCTb peakiuy MpH
3a/IaHHOH TeMIiepaType B Ha4aJIbHbIIi MOMEHT U B TOT MOMEHT, Korja pa3ioxurcs 25 % N20.
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Peaxuus uner no ypasHeHuto 2NO+02=2NO;. HaganbHble KOHLEHTPALUU PEArupyOLuX
Bemects Obutu (Mogib/in): C(NO)=0,8; C(02) =0,6. Kak u3MeHHUTCSI CKOPOCTh PEAKIHH, €CITH
KOHLIEHTPALMIO KUCIOPOaa YBeNUIUTh 10 0,9 MOJIb/J, @ KOHLEHTPALMIO OKCUAa a3oTa 1o 1,2
MOJIB/11?

JlokakuTe, 4TO peakius B3auMOACHCTBUS MypaBbUHOIO ajIbAeTUa U IEPOKCUIA BOJOPOJA C
00pa3oBaHHEeM MypaBbHHON KHUCIIOTHI U BOJBI SIBJISIETCS] PEAKIIUeit BTOPOTO MOPsAKa, €CIU
yepes 2 4 mocsie Havasa peakuus 3asepiumiack Ha 50 %, a uepes 2 4 40 MUH KOHLEHTPALIHS
MypaBbUHOM KUCIOTHI cTana 0,285 mons/n. Mcxoansie konnentpanun HCOH u H202 onu-
HaKoBbI U paBHbI 0,50 MONB/J.

Paccuuraiite KOHCTaHTY CKOPOCTH PeaKIMU NEPBOro MOPsiAKa, yUUThIBAsA, YTO 38 25 MUH
peaxiust mpoxoauT Ha 25 %, T. €. mpopearupopajia 4eTBepTasi HYaCTh BEIIECTB.

KOHCTaHTa CKOPOCTH peakLuy epBoro nopsjka pasHa 2,5:107 ¢!, Kakoe komuuecTBo
OCTaHeTCsl Hempopearuposasmum yepes 10 1 nocse Havana peakuuu? HavanpHasi KOHIEHTpa-
st paBHa | Monb/J.

CkonbKO BpeMeHH HeOOXOAMMO AJIsl MPOX OKAeHHst Ha 60 % peakLuu BTOPOro MOpsiiKa, €Ciu
npu TOM ke TeMnepatype 3a 20 MuH peakuus nporekaer Ha 30%? HauanbHble KOHIIEHTpaLUU
UCXOHBIX BELIECTB OJMHAKOBBI U PABHBI 2 MOJIB/JI.

KoncranTa ckopoctu HekoTOpOi peakuuu npu 273 u 298 K paBHa COOTBETCTBEHHO
1,17 u 6,56 n/monb-MuH. Halinute TeMnepaTypHbIil KO3(PQPHUIIMEHT CKOPOCTH PEAKLIMH.

Bo ckonbko pa3 yBenmuIUTCs CKOPOCTh pacTBOpeHws xkenes3a B 5 %-Hoit HC1 mpu noseieHun
TeMIIepaTypbl Ha 32°, eCii TeMIepaTypHbIi KO3(pPHULHUEHT CKOPOCTH pacTBOPEHNUs paBeH 2,87

ITpu 393 K peakuus 3akanunbaercs 3a 18 muH. Uepes CkONbKO BpeMEHU 3Ta peaKLus
3akoHumuTcs npu 453 K, ecnu remnepatypHblit Ko9()(ULMEHT CKOPOCTH peakLuu paBeH 37

Onpenenure TemMnepaTypHbiid KO3QHHULIHUEHT CKOPOCTH PEAKIIUH, €CIIU TPU TTOHWKEHUU
TeMIepaTyphl, Ha 45° peakius 3amMeuiach B 25 pas.

KoncTaHTEI CKOPOCTH peakLuu nepsoro nopsaaka npu 288 u 325 K cooTBETCTBEHHO paBHBI
2:102 1 0,38 ¢!, Kakxosbl TeMnepaTypHblit KO3(PUIHEHT CKOPOCTH 3TOH PEAKIIUH U KOHCTAHTA
CKOpOCTH 3TOM peakuuu npu remneparype 303 K?

IIpu HexoTOPOI TeMMepaType KOHCTaHTa paBHOBecus TepMuueckoit auccounanuu N204=2NO>
K=0,26. PaBHOBecHas koHueHTparust NO2 paBHa 0,28 Monb/;1. Beraucinure paBHOBECHYIO U
nepBoHadanbHy0 koHUeHTpauu N20O4. Kakast MmaccoBast 1oist B % 5TOro BelecTsa
MPOANCCOLMIPOBAIa K MOMEHTY YCTAHOBJIEHHSI pAaBHOBECHS?

IIpu cuntese pocrena umeer mecto paBHoBecue peakuuu CloHCO=COCL. Onpenenure
UCXOMHBIE KOHLIEHTPALMH XJIOpa U OKCHJIA YIJIepO/a, €CIM PABHOBECHBIE KOHLIEHTPALIMU
pasubl (Mogib/n): C(Clz) =2,5; C(CO)=1,8; C(COCI)=3,2.

Xumnueckoe pasHoBecHe peakiun COCl;=CO+Cl2 ycTaHOBHIIOCH P KOHLIEHTPALIUSIX
pearupyromux BerecTs (Mosib/a). C(COCIL2)=10; C(CO)=2; C(Cl2)=4. B paBHOBECHYIO
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cucTeMy J0OaBUIN XJIOP B Konu4decTse 4 Monb/1. Onpenenure HOBbIE PABHOBECHbIE
KOHLIEHTPALIUH PEArnpyrOIIUX BEIECTB I10CJIEe CMEIEHNS] PABHOBECHSI.

PaBHOBeCHBIE KOHLCHTpPAUWU BEIECTB, YHACTBYIOIHUX B PECAKLINN

CH3COOH+C2HsOH=CH3COOC;Hs+H20 pasub! (Monb/1): C(kucnotsr) = 0,02;

C(cnupra) = 0,32; C(a¢pupa) = 0,08; C(Bomp1)=0,08. Kakumu cTann paBHOBECHbIE KOHLIEHTPA-
LMY TIOCJI€ CMELIEHUsl paBHOBECHsI BCiienCcTBHUE yBennyeHus koHueHntpaunu C2HsOH B 4 paza?
Tema: «PacTBopb»

Kaxue BerecTsa Ha3bIBAIOT 3JIEKTPONIUTAMU? UeM OTINYAIOTCS UX BOJHBIE PACTBOPHI OT
PacTBOPOB HEAIEKTPOIUTOB?

Uto Ha3bIBAIOT N30TOHNYECKUM K03 (durrienTom i? Kakos ero (pusnueckuii CMbICT U METOABI
JKCIIEpUMEHTANIbHOTO onpeneneHus? OT kakux (akTOpOB 3aBUCAT 3HAUEHUS 17

Kaxumu ycnoBusMu orpenensercst BO3MOKHOCTb 3JIEKTPOIUTHUECKON AUCCOLUALIIH
BemecTBa? Kakas BenmnunHa XapakTepu3yeT HOHU3UPYIOIIYIO CIIOCOOHOCTh PaCTBOPHUTEINS?
ITokaxkure MEXaHU3M pacraza 4aCTUL] PACTBOPEHHOIO BEIECTBA HA NOHBL

byner nu onuHakoBOI 7€KTPUYECKasi IPOBOAMMOCTb BOAHBIX M CITUPTOBBIX PACTBOPOB
OJTHOT'O M TOTO K€ BELIeCTBa MPU OJHOM H TOM e KOHUeHTpauuu? OObsICHUTE.

Kaxue BeTHMUuHBI SBJIAIOTCS KOJUYECTBEHHON XapaKTEPUCTUKON MpoLiecca 3JIeKTPOIIH-
THYecKor nuccounaunu? Jaite nx onpenenenus. Kakyro U3 HUX U moueMy Ha3bIBAIOT
MOCTOSIHHON BEJIUYMHOMN?

Ha xakue rpynmnel yCIOBHO AENAT 3JIEKTPOJUTHI 110 BETNYUHE CTENEHN UX AUCCOLMALUN?
IIpuBeaurte npumepsl NpeACTaBUTENEH STUX TPYIIIL.

Kak n mouemy BiusieT Ha CTE€NEHb AUCCOLMALINH CIa00T0 3JIEKTPOJINTA BBEIEHHE B €TI0
pPacTBOp OMHOMMEHHOTO HOHA 1 pa30aBiieHe pacTBopa’

ITouemy KOHCTaHTa JIEKTPOJIUTHUYECKON TUCCOLMALINY SIBIIsIETCSl OoJiee yaoOHOM Xa-
PaKTEPUCTUKOI 3JIEKTPOJIUTA IO CPABHEHHIO CO CTENEHbIO TUCCOLALU?

Kax BnusieT Ha pacTBOPHMOCTb BEIIECTBA BBEACHUE B €0 HACBIIEHHBIN pacTBOpP OA-
HOUMEHHOT0 HOHa?

B kaknx ciy4asix mpoUCXOIUT PaCTBOPEHHE OCATKOB ¢ 00pa30BaHMEM KOMIUIEKCHBIX
coenHeHui?

BeinmaneT mu ocanok npu cnuBaHuu HackimeHHbIX pacTBopoB: SrCla u CaSO4; CaClz u SrS04?
B kaxoii nocienoBaTeNnbHOCTH NOJKHBI BBINIAATh OCAIKH, €CJIU K PaCTBOPaM, COAEp KaLIIM
nonbr: 1) Ca?’, Ba*", Sr*" u 2) CI', I', Br, mocTeneHHo npubaBiIaTh: K IePBOMY PacTBOP
NazS0s, a ko BTOpoMy pactBop AgNO3?

Kakast u3 nByx coseii Gonblue pacTBopuMa 1 BO ckosbko pas: CaSO4 nnu BaSO4, BaCOs3 nnu
SrCOs3, Pblz umu PbCly?

Ocranertcst i npo3padnbiM GunbTpar u3-noxa ocaaka PbClz, ecnu k Hemy 100aBUTH PacTBOP
noauna Kanus?

B nacbimenHoM pacTtsope Pbl, koHIeHTpamus nonun noHos pasHa 1,3:107 mons/n. Haiinure
KOHIIEHTpaLHio HoHOB Pb%" B 3TOM pacTBope.

B naceimennom pacrsope Mgz (PO4)2 o6bpemom 10 11 comgepskutcst conb Maccoii 3 . Beraucnure
€€ paCTBOPUMOCTD M HaliIUTE MOJIAPHBIE KOHLEHTPALIMU KaXI0r0 HUOHA B 3TOM PacTBOPE.

.Uem ONpeneACTCs CTCINEHDb CMEIICHUA PABHOBECHS JUCCOUAINN BOOBI ITPHU paCTBOPCHHUU B

Heil conu, crnocoOHOM K TUAPONU3y?
Bcerna i HelTpanibHOCTH PaCcTBOpA COJU YKa3bIBA€T HA OTCYTCTBHE ruaponusa? O0bscHUTe.
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Tema:

Jlns pacTBOpoB Kakux coneil pH nmeer Takoe ke 3HaueHue, kak 11 Bonabl? IlokakuTe 310 Ha
npumepe NaCl u CH3COONHj.

Kaxue n3 coneil He moaBeprarTCs THAPOIU3Y, U €CJIU MOABEPratoTCsA, TO IO KAKOMY THITY
K2S04, NazSe, BaS, RbNO3, ZnCh, K2S03, KC103, HCOOK, NaC104, KBrO?

Jns xakoit conu pH pactBopa Oyaer umers Oosbiiee 3Hadenue: NaNOs mnu NaNOa,
CH3COOK unu CH3COONH4, KCIO nunn KCIO3?

JaiiTe cpaBHUTEIBHYIO XapaKTEPUCTUKY CYJIb(HATOB, CYIb(PUTOB U CYJIb(PUIOB IIETOIHBIX
METAJIJIOB 110 MX CIIOCOOHOCTH K THIPOIHU3Y.

Kaxue nBe paBHOBECHBIE CUCTEMBI B PACTBOPAX KUCIBIX COJIEH OMPENENsIOT Il HUX 3HaUeHHe
pH? Uto siBnsieTcss npuuMHOM 11ea04uHOoM cpensl 1 pactBopoB NaHCOs3 u kucnoit nis
pactBopoB NaHSO3?

Jns kakux cosieil ruAposIu3 NPOXOAUT CTyneHsaMu? Uem onpenensercs ux YMcio U Kak
U3MEHSEeTCs MHTEHCUBHOCTD FUIPOJIM3a OT MEPBOM CTYNEHU K MOCIeaHeN?

ITouemy mManuHOBasi Okpacka peHondransenHa B pacTBOpe aLeTaTa HaTPHsi CTAHOBHUTCS OoJiee
MHTEHCHUBHOH NMPH HarpeBaHUU PacTBOpA U CHOBA OJIEHEET MPH €ro OXJIAKACHUH?
OOmBsicHUTE PUUNHY U3MEHEHUS CTENIeHU TUIPOJIN3a COJIeH MPU HarpeBaHUU UX PACTBOPOB,
OCHOBBIBAsICh HA 3aBUCUMOCTH AUCCOLIMALIUU BOABI OT TEMIIEPATYPHI.

Uto Ha3bIBAIOT KOHCTAHTON ruaposm3a Ke. 3aBUCUT JIM 3Ta BEJTMUUHA OT: MPUPOABI COJIH,
KOHLIEHTPALMK PacTBOpa, Temrepatypsl? Uem onpenensercs Oonbliee UM MEHbLIEE 3HAUYSHNUE
Kz nns paznmuunbIxX coneit?

«OKHCIUTEIbHO-BOCCTAHOBHTE/IbHbIE PE€AKIHH U 3JJEKTPOXHUMHYECCKHE MPOLECCHD»

ITokaxute yCIOBHOCTh TEPMUHOB IIPUHUMAETY» U OTAAET» JIEKTPOHBI MPH ONpPEeIeHHH
(byHKIMI OKHCIUTENS 1 BoccTaHoBHTENs. [loyeMy Takast yCIOBHOCTh BO3MOXKHA?

YT0 Ha3BIBAIOT CONMPSIKEHHON OKUCIUTEIbHO-BOCCTAHOBUTENILHON MAPOM U CKOJIBKO UX
JOJKHO Y4aCTBOBATh B OKUCIUTENIbHO-BOCCTAHOBUTEBHON peakiun’? UemMy COOTBETCTBYET
Ka)knast u3 Hux?

UTo Ha3BIBAIOT OKHCIUTENbHO-BOCCTAHOBUTEIbHBIMU KO3 uunentamu? Kakie MeTonbl
CYIIECTBYIOT AJist X onpenenerus? [Iokaxxure CyIHOCTb KaXI0ro 1 OOBbSICHUTE, B KAKUX
CJIy4asix ¥ MOYeMy OJIMH U3 HUX MPENNOUYTHTEIbHEE IPYyroro.

MEeHSIFOTCSI MJTH OCTAIOTCS IIOCTOSTHHBIMU 3apsii U aTOMHbIN COCTaB HOHOB, YUACTBYIOIIUX B
OKHCITUTEJIbHO-BOCCTAHOBUTEIbHBIX peakuusax? BO3MOKHO M peBpalieHre MpOCTOro HOHa B
OKCOAHHUOH MJIM O0paTHBIH npouecc?

Ecnu kuciora, B3siTas B M30bITKE, y4aCTBYET B PEAKLIUU KaK OKHCIIHUTEINb MM BOCCTAHOBUTEIb,
TO COBIIAJIAET JIU JUIA Hee KO3 (ULIMEHT B MOJIEKYJIIPHOM YPaBHEHHH PEAKLIMH C
OKHCJIUTENIBHO-BOCCTAHOBUTENbHBIM? Paz0bepure 5Tu ciiyuan Ha npuMepax B3auMOAEHCTBHUS:
Meau ¢ pa30aBIEHHOH a30THOM KHUCJIOTOM, CONITHON KHCIOTBI C IUXPOMATOM KaJIus.

OOmBsiCHUTE NPUUNHY PE3KOT0 Pa3INUUs OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX CBOIMCTB IBYX
metasuios | rpynmsl [1IC, Haxopsiuxcs B 5-m nepuoae.

Hanummure ypaBHeHUs NONypeaKLMii U HOHHO-MOJIEKYJIAPHbIE YPABHEHUS, KOTOPBIMU MOTYT
OBbITH BBIPAXKEHBI IPOLIECCHI OKHMCICHUS] U BOCCTAHOBJIEHUS B BOIHBIX PACTBOPAX, UAYIIHX IO
CJIEAYIOLIUM CXEMaM:



a) KC10 +KJ +H2804—

b) KBiO3+ HC1 — BiCls+

¢) KC103+KNO;—KC1 + ...
d) KCIO +KJ + H20— KC1 +

8. Tlokakute BIHUSTHHE Cp€Abl Ha MPOTECKAHUEC OKNUCIIUTCIIBHO-BOCCTAHOBUTCIIbBHBIX peaKL[I/Iﬁ Ha
npuMeEpPe N3SMCHCHU A OKHCJIUTEJIbHON €MKOCTHU nepmMaHraHat - “OHa.

9. Kakumu KHCIOTaMH MOKHO MOJIb30BAaThCs ISl CO3MaHMsI Cpebl mpu npoBeneHun  Red-Ox
peakimii? [louemy ¢ 3TOH LeNbIO0 TPUMEHSIOT OOBIYHO Pa30aBIEHHYIO CEPHYIO KUCIOTY?

10. CiocobcTByeT Jm Kucnasi cpea: a) OKHCISHUIO KATHOHOB 10 OKCOAHHOHOB; 0) OKHC-
JIUTEJILHOMY IEHCTBHIO OKCOAHUOHOB?

Iekmpoonsvie NOMERYUAIbL U HANPABIEHUE OKUC/TUMETbHO-860CCHIAHOGUMEIbHbIX
peaxuyuii

11. Kakre OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE CUCTEMBI Ha3bIBAKOT réTepo- u roMoreHHbiMu? Urto
ABJIACTCA HpPI‘IPIHOfI BO3HHUKHOBEHUA CKavkKa IMOTCHIMAJIa B CUCTEMAX MMECPBOI0 THmna’? Vnaercs
JI SKCMEPUMEHTAJIBHO OMNPEACIIUTDE €TI0 aOCOJIIOTHOE 3HAYCHHUEC, OTHOCUTECIIbHOC 3HaYeHHe?

12. Yem HOJDKHBI OTJIHYATHCS APYT OT APYTa JBE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CUCTEMBI TSI
TOT0, 4TOOBI UX MOKHO OBLIO MCIIOJIb30BaTh P COCTABIEHUH raJIbBAHUYECKOTO dIeMeHTa?

13. Kakyro mHPOPMALIUIO CONEPIKUT SJIEKTPOXUMHUECKUIN Psifl CTAHAAPTHBIX AJIEKTPOIHBIX
MOTEHIMAJIOB O cpaBHUTENbHON akTUBHOCTH BD 1 O® merannos? Ilouemy OH naer Bo3-
MOKHOCTB OLIeHUTb DJIC rajibBaHUUECKUX 3JIEMEHTOB, COCTABJICHHBIX U3 JIFOOBIX Hap
METaII0B?

14. IloueMy BOOOPOIHBIN 3JEKTPOA B Mape C MEAHBIM MOJIy3JIEMEHTOM SIBJISIETCS] aHOZOM, a B ape
C LIUHKOM - KaToZ0M?

15. U3 yerripex metamioB Ag, Cu, Au u Sn BeIOepuTe T napbl, KOTOPBIE JAIOT HANMEHBIIYIO 1
HanOomnburyo 3/C cOCTaBIEHHOrO U3 HUX IaJlbBAHUYECKOTO 3JIEMEHTA.

16. ITo xakoit hopMyIie MOKHO HAMTH 3JIEKTPOAHBIN MOTEHIMA METANJIA P JIFOOBIX
TeMIIepaType 1 KOHLEHTPALUU PacTBOPA €ro COJH, €CIIH AJISI HerO M3BECTHO 3HaueHue ¢°?
IIpu kakux ycnoBusx ¢=¢°?

17. Kakue u3MeHeHus1 KOHLIEHTPALU paCTBOPOB COJIEH HA BJIEKTPOAE-OKUCIUTENE U 3JIEKTPOe-
BOCCTaHOBUTEJIE MMPUBOIAT K YBEJINYECHUIO U yMeHblueHuo D/1C?

18. TloueMy B KadyecTBe OKHCIUTENS Hcronb3yercs xpom \VI\ B coctase nona Cr207%, a He B
cocrase nona CrO4%, u moyemy oxucienne xpoma \III\ 1o xpoma \VI\ mpoBoguTcs B mie-
Jo4yHOM cpene?

Inekmponus. Kopposus memainnos

19. Kakue 3eKTpOXUMHUECKHE TPOLIECCHI IPOTEKAOT Ha 3JIEKTPOAAX MPH AJIEKTPOIN3€E PaCIlJIaBOB
snexTpoiutos? [Ipusenure npumepsl.

20. M3 kakuX MpOLECCOB cliaraeTcst 001asi peakiyst SIeKTPOXUMHUYECKOTO Pa3JIOKEHHsI BelecTBa?






4. Hanumure rpadpudeckue popmysbl coenunennit u naire ux Hazsauusa: H202, SnO2, H3POq,
H2s203, (CuOH)2CO3, NaH2As04.

5. Kaxkoii 06bem kucnoposa cienyet 106asuth k 1m® Bosayxa (21% O2), utobbl coneprkanue B
HEM KHCJIOPOZA TOBLICUIIOCH 10 25%.

6. Omnpenenure GopMysTy OJHOIO U3 KPUCTAIJIOTHAPATOB CyJib(aTa HATPUS, €CIIU €ro Macca Mpu
NOJIHOM 00€3BOKMBAaHMH YMEHbLIIIACh Ha 47%.

7. Hanummute Gopmyibl coneil, COOTBETCTBYIOIIUX CIEAYIOLINM ABOWHBIM OKcuaam: Pb20s u
Pb304. HazoBure ux.

BapuanTt Ne2
1. Onpenenurte 3xkBUBajeHTHbIE Macchl coequnennit: FexOs, KH2PO4, Cr(OH)3, HaSi0s.
2. Onpenenute Maccy cepbl, 00pa3yroLIECs MPH B3aMMOIEHCTBHH CEPOBOAOPOAA KOJTHIECTBOM

BemecTBa SkBuBasieHTa 0,01 Monb ¢ n30bITKOM KOHIEeHTpupoBaHHOH HNO3
3. Hanummure ypaBHeHUs peakLuii, COOTBETCTBYIOLINX CIIEAYIOIIEH CXeMe:
Fex(SO4)3 —» X1 —P FeClo —P X2 —P Fes04 4—X3 —P Fex(SO4)3

4. CocraBbTe Gopmybl (3MIHpUdecKue rpa@uyeckie) BCeX BO3MOXKHBIX COJIel 00pa3oBaHHBIX
THIPOKCHIOM MarHusi 1 XpOMOBOM KUCJIOTOH. JlaliTe Ha3BaHUS COJISIM.

5. K 50mn cmecu B 2-x okcuaax yriepona nodasuinu 100mn kucnopona u nonoxriu. B
pesysbTaTe peakiuu oOmmii 00beM razoB ymeHbinuics Ha 10%. Bee oObeMbl ra30B U3MEPSUTUCH TPH
OJIMHAKOBBIX ycsoBHsX. Onpenenure 0ObeMHBIH COCTaB UCXOAHBII CMECH.

6. ITpu Tepmudeckom pasnoxenun okcuna mapranna (1V), B3sitoro maccoii 0,43 5r, Bbiaenuics
Kucynopoa u obpasosaics Ipyroi okcua mMaprania maccoii 0,382r. Kakosa ¢opmyia sToro oxcuna?

7. Urto Ha3bIBAIOT SKBUBAJICHTOM BelecTBa? [Ipu KakoM yCIOBUU SKBUBAJIEHT UACHTUYEH CAMOI
JacTULIE BelecTna?

Tema: «Ctpoenne aroma. llepnoanyecknii 3aK0H U NEPUOAHIECKAA CHCTEMA XHMH-
yeckux djaemenToB .. MenaeneeBa»

Bapuant Nel
1. Uto Ha3bIBAIOT MPUHLIUIIOM HEOMPEIENEHHOCTH U COOTHOLIEHUEM HEONPEeIeHHOCTH.
2. st ckonbkux AO cymma n+l=8? Ectb 11 Takue opOuTan y 3J1€MEHTOB MEPUOIMUECKON

cHCTEMbI? ATOMBI, KAKHX 3JIEMEHTOB NMEIOT HanOOJIbIee 3HAaUeHHe CyMMBbI n+1?
3. Hanumure snextponso-rpadudeckue Gopmyisr: Cr, Cl+°, Te?, Tb.

4. Hanwummre snekTpoHHbIE (GOPMYJIBI elie HEOTKPBITHIX 1eMeHTOoB Nel08, Nel13 u ykaxure,
KaKO€ MECTO OHU 3aliMyT B IEPUOIUYECKON CUCTEME.



5. CkopocTh IBIKEHHS 3JIEKTPOHA IO nepBoii OopoBckoii opdute paBHa 2187 km/c. Ecnn
NOTPELTHOCTh B ONPENIEIeHIH CKOPOCTH paBHa 1 KM/C, TO Kakoi OyeT mpu 3TOM MOTPELIHOCTD B
omnpeneneHny koopauHatel? CpaBHUTE €€ CO 3HAUEHUEM Paayca OpOUTHI.

6. HOHCHI/ITe HpI/I‘{I/IHy paSJII/I‘{I/Iﬂ B BCJIMUYMHAX NOHHBIX pa,[[I/IYCOB JJIS1 I/ISOBJ'IGKTpOHHbIX I/IOHOB;
1,33(F); 1,36(0%); 0,98(Na"); 0,74(Mg*"); 0,57(AI’")

7. OOmpsicHUTE 0CO00 HU3KYIO YCTOHUHUBOCTD COSIMHEHHH P-3JIEMEHTOB O-IepHUOo/a B BbICLIEH
C.0.

Bapuant Ne2
L. IIpuMeHnMO 1 MOHATHE TPACKTOPUHU ABMXKEHUS K MUKpodacTulam? Yem 310 onpenensercs u

Kakoe ITOHSITUE ero 3aMeHsIeT?

2. VYkaxure 3HaUeHNE KBAHTOBBIX YHMCEJI AJIsI BHELIHUX 3JIEKTPOHOB B aTOMaX 3JIEMEHTOB C
nopsiakoseiM HOMEpoMm 11, 14, 20, 23, 33.

3. Hanuuure snextpoHHo-rpadudeckue popmyssr: Pd, Zr2, 2.

4. Ha ocHoBaHnM yueHHst O CTPOSHHH aTOMa OOBSCHUTE, OYEMY SHEPIreTHUECKHUIl S- MOAYPOBEHb
BKJIIOYAET OHY OpOUTAIb, P-TIOAYPOBEHD - TPH, d-MOAYPOBEHD - MATH U f- MOTYPOBEHD - CEMb.
VKaXUTe max YUCIO 3JIEKTPOHOB HA STHX IMOTYPOBHSIX.

5. Yemy paBHA aeOpoiineBcKas JIMHA BONHBI 3JIEKTPOHA, ABUKYIIErocs CO CKOPOCThIO: a) 6-10°
m/c; 6) 2187 xm/c?

6. DHeprus HOHU3ALUH [TPU TIOCJIEIOBATEILHOM OTPBIBE JIEKTPOHA OT aTOMOB Mg COCTAaBJISIET:
E1=733, Ex=1447 u E3=7718 x/I:x/monb. Uem 00BbACHUTD pe3koe Bo3pacTanue E3?

7. Kakyo cTpykTypy nomkeH UMeTh BocbMOIt nieproa? I1oBTopseT 11 OH MOJTHOCTBIO CENbMOM
nepuoa’?

Tema: «XuMHYeCKASA CBSI3b»
Bapuant Nel

1. Uem 00BSICHUTD HEBO3MOXKHOCTB 00pa3zoBaHusi 100% MOHHOI CBSI3M U YeMy MPUMEPHO paBHA
10J1s1 KOBAJICHTHOCTH B HanOoJiee MOHHBIX OMHAPHBIX COSTUHEHMSIX ?

2. VY cTaHOBUTE MPOCTPAHCTBEHHYIO CTPYKTYPY CIAEAYIOIIUX MOJIEKYJ U HOHOB, ONPEAEIIUB
opOuTanu HeHTPATbHOro aromMa 1 ux tun rudpuausanuu; NF3, NO2”, PHs, PO.*.

3. Kax momKHbI MEHSITHCS 3HAYSHHEe MOMEHTOB Aumnosieii Monekyn B psaay: a) CIF-BrF-IF; 6) NH3-
PH3-AsH3?

4. TTonspusyemMocTh Kakoro u3 noHos 6onpime: F-umu Br, % umm Te?, CI™ win I'? O6bsacuuTe
NPUYHHY.

5. Trn. post NaF=997°C, MgF2=1398°C, AlF3=1040°C, SiF4=-90°C, PFs=-94°C, SFc=-56°C.
OObsicHuTh HaOMOaEMy0 3aBUCHMOCTE. OOBsicHUTD peskoe pasnuune Trut. AlF; u SiF4 cunTas, uto
MOJIIPHOCTD CBsI3U paBHOMEpPHO yMeHblnaercst oT NaF k SFe.



6. Yem 00BICHUTH 3HAYUTENBHO OoJiee Bbicokue Tt u Tk. BOJABI U MJIABUKOBOI KHUCJIOTHI I10
CpaBHCHHUIO C TEMHU, KOTOPHIC NOJI’KHBI COOTBETCTBOBATH UX MOJISIPHBIM maccam?

7. OneKkTpuuecKuil MOMEHT aunoss Monekynsl H2S pasen
0,31:10"Kun-m, a H2Se-0,08:0Kn-m. Omnpenienure, Kak OTHOCATCS JUIMHBI AUTIONEH 00X MONEKYIL.
Bapuant Ne2

1. [Touemy mpu HaTMYUK OJHOM CBS3M MEXKIy aTOMaMHU OHAa MOXKET OBbITh TOJIBKO O- CBsi3bto? [1pu
KaKUX YCJIOBHAX 00pasyercs m- U O-CBsA3H?

2. Cxozbko cBsi3elt y aroma cepbl B Mosiekysie SO2Cla, y yrnepona B monekyne COClz; kak 3To
COTJIACyeTCsl C THUIOM THOpUInU3aun?

3. Kaxkas monekyna moxer cyuiecrBoBarh u nouemy? CIF3, FCls, Brls, IBr3.

4. Kaxk uzmeHnsercs nosisipusyroinee 1eiicTBUe HOHOB S-3JIEMEHTOB BTOPOM rpymmbl oT Mg k Ba u
MOYeMy STO MPUBOAMT K MOBBIMIEHUIO TEPMUYECKON YCTOHYMBOCTH MX KapOOHATOB B TOM Ke
MOCJIEIOBATEILHOCTH?

S. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicCHUTE PUUHNHBI H3MEHEHUS 3TOM
BEJINYUHBI.

6. Kaxoe coenunenue 6omnee Tepmudecku ycroianBo? PbCO3z unu CaCOs; PbCls unu PbBry.

7. Paccuuraiite a3 dexTuBHbIi panuyc nona Na B kpuctaiuie NaF, eciu KOHCTaHTa PelIeTKH ero
pasHa 2,31-10"% M, panuyc nona F~ pasen 1,33-1071% m.

Tema: «Hauana xumuueckoii TepmoauHaMuku. KnuHeTuka u MexaHH3M XHMHYECKHX

peaxkuuin
Bapuant Nel
1. Jluxpomat aMMOHUS TIPH HAarpeBaHUU Pa3jlaraeTcs 1o peaxiuu:

(NH4)2Cr207(1)=N21(r) + 4H20(1) +Cr203(t) AH° X p =-503 x/Ix

CKoOnbKO OHEPrur BbIACITUIIOCH ITPU Pa3JIOKEHNUU HeKOTOpOﬁ Mmopuuu Auxpomara aMMOHMNS,
€CJIM MaccCa TBEPAOro OCTaTka Ha 10r MeHbIIIe MacChl HUCXOIHOTO BEIECTBA.

2. Ouranbnust obpaszoBanust H202(r) 3 mpocTeix BewecTB paBHa - 136,1 kJ3k/MOJb, SHTATBIHS
IMCCOLIMALINH ra3000pa3HbIX BOAOPOAA U KUCIOPOa COOTBETCTBEHHO paBHbI 432, 490 kJ{/MOJIb.
Boraucnure snepruto ceszu O-H B nepokcune Bogopoaa, npuHss 3Hepruto css3u O-O paBHOI -
138,07 xJI:x/MOJb.

3. Onpenenure AH208 1 AU cuctembr: 4NH3(r) + 302(r) = 2N2(1) + 6H20(k)

4. ITpu remneparype 100°C ckopoCTh OAHOM peakiyu B 2 pa3a 0oJibie CKOPOCTH BTOPOIL.
Temnepatypsslit K03 PUIIMEHT CKOPOCTH NMEPBOI peakLK paBeH - 2, BTopoii - 4. [1pu kakoit
TeMIIepaType CKOPOCTH 00enX peakiyil BBIPABHUBAIOTCS?



5. Kak n3ameHuTcs naBneHue B ccTeMe nepBoHadanbHo coaepxkamein HBr u Oz, ecnu k MOMeHTY
HactyruieHus paBHosecus: 4HBr(r) + O2(r) = 2H20(1) + 2Br2(r)  nmpopearuposano 10% ncxomHoro
KOJIMYECTBA KUCJIOPOAa, a paBHOBeCHbIe koHUeHTpaunu [HBr]=0,6 momns/i; [02]=0,36 monb/n?

6. Bo ckoabko pa3 CJICAYyCT YBCJINYUTD KOHLUCHTPALNUIO BEIIECCTBA B2 B cucreme:
2Ax( 1)+ Ba(r) = 2A2B(T)

UroObl Mpy yMEHBIIEHUH KOHLEHTPAIMU BelecTBa A2 B 4 paza CKOPOCTb MPSMOI Peakiny He
U3MEHUJIACh?

7. Hnsa nekotopoil peakuuu AG°>0. Kakue u3 npuBeeHHBIX YTBEP)KAECHUIN NPABUIIbHBIL

a) K >1; 6) k<1, B) B paBHOBECHOI1 cMecH NnpeodIanaoT NPOAYKThI PEaKIUH; T') B PABHO-
BECHOI cMecH npeobiIaaloT HCXOAHbIE BelecTBa?

Bapuant Ne2

1. ITpu BoccranoBnenun 80r okcuaa xenesa(3) amomunneM Boeiaeautes 426,3 k/x rera. [pu
Cropasuu 5,4 r METAJNIMYECKOro antoMuHus Beinenutcs 167,3 k/[»x terna. Ha ocHoOBaHUM 5THX
IaHHBIX, HCIOJB3YS 3aKkoH ['ecca, BbIuncauTe SHepreTyeckuii 3¢ dext npu odpazosanuu 1 MoJb
okcupa xenes3a(3).

2. AH®o65p MgO(x) 1 CO2(T) cooTBeTcTBeHHO paBHa- 601,8 u -393,5 x/»/mMonb. Terora
paznokenust MgCos Ha MgO u CO2 IH=100,7 x/I>x/Momab. Ucnomnb3ys 3TH JaHHbIE, HAMIUTE TETLIOTY
obpazoBanust MgCO3 U3 3J1EMEHTOB.

4. Boraucnuth TemMnepatrypHbiii KO3QHUIUEHT CKOPOCTH peakLny, eCJIM KOHCTAHTa CKOPOCTH €€
npu 100°C cocrasmster 6:107, a mpu 150°C -7,2:1072.

5. Jlist Toro uToOb! yBenuuuTh B 216 11 256 pas ckopocThb peakiyu cuHTe3a NH3, BO CKOJIBKO pa3
HAJI0 MOBBICUTH B MIEPBOM ciydae KoHueHTpauuto Ho, a Bo BTopom nasienue? Kak usmenurcs
CKOPOCTb peaKIuu NPy yBeNIn4eHun nasienus 810 pas?

6. Cucrema C(rpadut) +CO2(r) = 2CO(r) AH® =172,5 x/Ix

Haxomurcs B paBHOBecuu. Ykas3arh: a) Kak u3MeHurcs copepkanne CO B cucteme npu
NOBBILIEHUH t ¥ TPU HEN3MEHHOM AaBieHun? C yBelndeHneM JaBjIeHHs P HEN3MEHHOI
temrnepatype? 0) U3MeHHUTCs M K p IpH MOBBIIIEHUN 00IIEero AaBjIeHus U HensMeHHoi t? [1pu
ysenmuenuu t? Ilpu BBenennn B cucremy karanusatopa? Oter 000CHOBATE.

7. Xummieckoe pasHosecHe peakuun A(r) + B(r) = C(r) + (1)

Y CTaHOBUTD NPHU CIEAYIOMIKX KOHLEHTpamsx: (A) = 6mons/n, (B) = 2monb/n, (C) = 4moib/1,
(1) = 3monb/n. B paBHOBecHyI0 cuctemy nodasuiu 4 Moib/n Bemectsa B. Beruncants HOBbIE
PaBHOBECHbBIE KOHLICHTPALIMH BEIIECTB.

Tema: «PacTBopb»

Bapuant Nel



L. PactBop copepxur 0,1mone CaClz u 0,1mone AlCl3 B 271 pacTBOpa. Kakosa mossipaast
koHUeHTpanus nona Cl B pacteope?

2. pH 1102 H pacTsopa c1aboro oaHOKUCIOTHOTO OCHOBAaHHUs paBeH 9. BurauciuTe KOHCTAHTY
OUCCOLUALMN OCHOBAHUS.

3. VYka3arb, He IPOU3BOS BBIYUCIICHUN, B KAKOM U3 PaCTBOPOB ABYX COJIEil paBHOI KOH-
uentpauuu pH Gonblie nin meHbine. OTBET 000CHYITE UCXOMS U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3J1eKTposuToB: KoSe u KoTe; NazPO4 u NaxHPOq.

4. Haiigute crenenb runpoaunsa coneil 1 3HaueHue pH 1 ux pacTBOpOB KOHLIEHTPALUK
0.1monw/n: NH4Br, KCIO, HCOONa.

5. ITPAg>Cr207 , mpu 25°C pasuo 2-107 . Boinanaer nu ocanok AgxCr207 npu cMeIniBaHuu
paBHbIX 00BeMOB 0,05H pactBopoB AgNO; 1 K2Cr207? Ctenenb AMCCOIMALIMM 3THX 3JIEKTPOJIUTOB
pasHa 90%.

6. Boruanciuts a u (H+) B 0,3M pactsope ykcycHoii kucnore! (K=1,8:107). Kakue 3HaueHus
NPUMYT 3TH BEIUUUHBI Tocie nodasneHus k 1n pactBopa kuciotsl 0,2mons CH3COONa?
Koa¢ddunment akrusroctu nonos f(CH3COO") =0,7.

7. Cpasuuts pacropumoctb PbCl2 u Pblz, Be(OH)2 u Ca(OH).. OtBeT 060cHyliTe NCX0as U3
HOJIIPU3ALMOHHBIX TPEICTABICHUIN.

Bapuant Ne2

L. PactBop comepsxur 0, monb - sxBuBanenToB (NH4)3PO4 B 200M1 pacTBOpa. KakoBa monspHas
KOHUEeHTpauust voHoB NH4" B pacteope?

2. Beruucnure pH 0,001H pacTBOpa C€pHOI KUCIOTHI.

3. VYka3aTh, He IPOU3BOs BEIYUCIECHUMN, B KAKOM U3 PacTBOPOB ABYX COJIEH paBHOI KOH-
uentpaumu pH Oonbie niu Menbine. OTBeT 00OCHYHTE HCXONS 3 3aKOHOMEPHOCTH NU3MEHEHHSI
KHCJIOTHO-OCHOBHBIX CBOHCTB asekTposntoB: NaHCO3 u Na2ClOs3; NaClos u NaClO.

4. Kakue BennuuHbI SBJSAIOTCS KOJIMYECTBEHHOM XapaKTEPUCTUKOMN IpoLecca 1eKTPOIIU -
THyeckoi quccounanuu? Jakite nx onpenenenue. Kakyro U3 HUX U moYeMy Ha3bIBatOT MOCTOSTHHOM
BEJIMYNHON?

5. Haiinure crenens ruapommnsa NalOz u NalO B pactBopax konueHtparmu 0, | monb/n. U3
NOJTyYEHHBIX JJAHHBIX CIEJIalTe BHIBO O CPABHUTENIBHON CHUJIE KUCIIOT, 0OPa30BaBIINX 3TH COJIH.
Kn(HIO3)=1.6-10"" ; Kn(HIO)=2.3-10"!%.

6. Boimagaer mu BaSO4 npu nobasneHnu pacTBopa cepHOM KUCIOTel 00beMoM 100mi pu
koHueHTpauuu 0,2monb/1. K pactBopy BaClz Toro ke oObema, eciiu MOJIsipHasi KOHLIEHTPALHSI
SKBHMBAJICHTA 3TOT0 pacTBOpa pasHa 0,2Moib/n1.? ByneT nu nodaBieHHOe KOJMYeCTBO CEPHOI KUCIOTHI
SKBHMBAJICHTHBIM WJIA U30BITOYHBIM?

7. Cxombko Momb NH4Cl cnenryer no6asuts k 11 0,1M pacrsopa NH4OH(K=1,8:10") s Toro,
uT06BI KOHLIEHTpaust noHoB OH crana uncnenno pasna Ka? Ycnosno mpumem f(INH; )=1.



Tema: «OKHCIUTETbHO-BOCCTAHOBHTEIbHbIE PEAKLHH M JIEKTPOXUMHYECKHE MPO-
mecchbi»

Bapuant Nel

1. 3aKOHUYHUTb COCTABJIEHUE YPABHEHUS PEAKLUU U TIOR00paTh KO3 PHUIIHEHTHI POCTEUIIIUM
criocobom: SO2+H3AsO4+H,0—H3AsO3+...

2. Hanummre ypaBHeHus peakuuii 1 nopo0pars K03 PHULIHEHTHI 3JIeKTPOHHO-HOHHBIM METOJIOM:
MnSO4+(NH4)2S208+H20—HMnO4+...; H202+CaOCl—

3. CocTaBuTh B MONEKyIApHOii popme ypasaenue peakuun: [Fe(CN)s > +H202—[Fe(CN)6]++0;

4. Uemy paBHa MOJISIPHAsI MacCa SKBUBAJICHTA IEPMAHIaHATA KAJIUs KAK OKUCIMUTENS, €CJIU 3TO
BELIECTBO B IPOLIECCE PEAKIIMU BOCCTAHABIMBAETCS: a) 10 cyibdara mapranua (II) 6) no auoxcuna
MapraHua B) 10 MaHraHara kamust KaMnQ4?

5. Byner nu paboTaTh raJbBaHUYECKUH 3JIEMEHT, COCTOSIIEH U3 BOTOPOIHBIX AJIEKTPOOB,
norpy»xeHHbIX B 1 1 0,11 pacrBopsl KOH npu 25°C, ecnu kaxyinas CTeNeHb AUCCOLHALUN PACTBOPOB
KOH cootrserctBenHO paBHbl 77 1 91%?

6. TanpBaHMUECK M DJIEMEHT
(-)2Cr/2Cr*+ | H2SO04 | (Pb) 3H/6H" (+)

00pa3oBaBILIEHCsS PU KOPPO3UHU XPOMa, OTMIASTHHOTO CO CBUHIIOM, JaeT TOK cuiioi 6A. Kakast
Macca XpoMa OKHMCJIMTCS M CKOJIBKO JIMTPOB BOJOPOA BBIIETUTCS 3a 55¢ paboThI 3TOrO
saemMeHTa’?

7. MenHblii KyTOHOMETP COEAUHEH MOCIEA0BATENBHO C 3JIEKTPOIN3EPOM, B KOTOPOM UIET
anexTponu3 BogHoro pacrsopa AgNQO3 Ha yroJbHBIX 3JIEKTPOAax (HaiTe MOJHYI0 CXeMY POLIECCOB,
npoucxoasimux mpu snekrponuze AgNQO3). Ha katone B kyloHOMETpe BbiAETIIOCHh 1921 Menu, a B
anektposmzepe 450r cepebpa. Onpenenure BHIXOA MO TOKY B dJiekTponusepe. Kakoit oobem 3aiimer
BBIIEIHMBLIMICS KHCIOPO, eciu 5ToT 00beM n3meputsh npu 10°C u nasnennun 9730311a?

Bapuant Ne2

1. 3aKOHYUTb COCTABJICHUE YPABHEHUS PEAKLUK U TOR00paTh KO3 PULIMEeHTH! NPOCTeHIINM
cnocobom: HaSO4+KI+KC103—KCl+];...

2. Hanmmmre ypaBHeHus peakuuii 1 nopo0pars KO3 UUNEHTHI 3JIEKTPOHHO-HOHHBIM METOIOM:
H2SO4+H2S+KMnO4—S+...; HNO3+FeS,—

3. CoctaBuTh B MOJIEKYJIIpHOH opme ypaBHeHue peakuuu: NoHa+—No+T

4. Kaxkyro maccy amomMuHIs MOKHO OKUCIUTD ¢ ioMotbto 0,15 0,251 K2Cr207 o peakuuun
Al+K2Cr207+H2S 04— Al2(SO4)3+Cra(SO4)3+K2SO04+H20.

5. J/1C ranpBannveckoii nenu (-)Ag/AgNO;3 0,005 /0=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. OnpenenuTe KOHLUEHTPALMIO 3JIEKTPOJIHUTA MPH MOJOKUTEIbHOM
ANEKTPOAE, eCli KO3 PHULHEHTHI AKTUBHOCTH HOHA cepedpa B pacTBopax AgNO3 npu OTpULATETEHOM
U TIOJIOKUTENBHOM 3J1eKTpoze pasHbl 0,945 u 0,750.



6. ITpu paboTe ranbBaHUUECKOrO 3JIEMEHTa
(-) 4A1/4A1 | H20, Oz | (Cr) 120H/6H20, 302 (+)

00pa3oBaBLIErOCs IIPU KOPPO3HH ATOMHHUS, KOTOPbIA HAXOAUTCS B KOHTAKTE C XPOMOM, 32
ImuH 20c ero paboThl HA XPOMOBOM KaToje BoccTaHOBIIIOCH 0,034 kucmopona.

Onpez[em/ITe, HACKOJIbBKO YMCHBIIWJIACH IIPU 3TOM MacCCa AJIFIOMHUHUCBOIO JJICKTPOAA U YEMY
paBHa Cujia TOKa, NPOTCKIICTO IO BHEIIIHEH LIeNU raJIbBAHUYECKOrO 3JIEMEHTA.

7. Uepes cepeOpsAHbIN KYJIOHOMETP MPOMYCKAJIN TOK B TEUSHHE 34. AMIEPMETp MOKa3bIBAJI CUITY
Toka paBHyto 0,9A. Haiitu % norpernHocTy, 1aBaeMblii aMIIepPMETPOM, €CJIH 3 3TO BpeMsi B
KYJIOHOMETpe Ha KaToze Bbiaenmioch 12,32r cepedpa.

Tema: «CtpoeHue U CBOHCTBA KOMILIEKCHBIX COeAMHEHHID»
Bapuant Nel
1. Haspate kommnekcHbie coenunenus: Ba[Cu(C204)2], [Co(NH3)2(en)(C12)]CL, [PtCl2][ AuCly].

2. Hanmcars ¢popmyisl: a) Terpariononnaat(l) nuaus™); 6) xaopun 6pomareTpaaMMu-
HakBaxpoma(Ill); B) TpHaMMHHXJIOPOAMHUTPOKOOAIBT.

3. MoskHo 1 ocaauTh noHbl Ni*+ u3 pactBopa Ko[Ni(CN)s] o6bemom 11 u C=0,1 Mosw/muTp,
conepaxatero 0,2 moib KCN(a=80%), eciu no6asuth 10™*mMonb cynbduna ammonus? Ilpu kakoit MT
KOHIEHTPALIHH CyJbdHIa AMMOHHS HAYHET Bbmanath ocanok? (ITP(NiS)=2-10"%).

4. Omnpenenure TN THOPUIN3AIMN B CIAEAYIOIHUX KOMITJIEKCAX, a TakK ke H300pasuTe ux
reomerpuueckyto popmyiny: [AuCly] ; [PtCls] .Uemy paBHBI UX MATHUTHBIE MOMEHTBI?

5. JUi1st ocaskieHHs XJIOPHI-UOHOB, COCTABIISAIOIINX BHEIIHIOW Cepy KOMIUIEKCHOTO COeIMHEHMS,
u3 100mx 0,02m pactBopa coenunenus CrCl3-SH20 norpebosanocs 20mi

0,2m pactBopa AgNOs3. ITo pesynbraTam 3TOrO OMNbITA COCTABBTE KOOPAUHALIMOHHYIO (opMyIty
COEIMHEHUS 1 HA30BUTE €T0.

6. C JJUraHaaMHu ¢1a00ro UM CUJIBHOTO moJjist KoMiriekcbl Co 3* ABJIAKOTCA CHJIIBHBIMH

OKHCIIUTENISAMH, a KoMIIekchl Co?’ IPOSIBISIOT BOCCTAHOBHUTENBbHEIE cBoiicTBa? Kak 310
00wsicusier TKIT?

Bapuant Ne2
1. Haspate kommnekcHbie coenuneHus: Naz[Zn(OH)4], [Ni(H20)s](N03)2, [Co(En)3(NO3)3].

2. Hanmcats ¢popmyibl: a) amvunnentarmanodeppat(Il) narpust; 6) auruapokcorerpa-
xyoporutaruHar (IV) aMmmonwus.

3. K 0,2m NiSOu4 nobasunu pasHblii 06beM 2M NHs, Beranciuts [Ni]*+, eciu cuuTath 4to B
pacTBOpe obpasyercst KoMruieKcHbIi HoH [Ni(NH3)6]*+.



4.

B xommexcax [Co(NO2)s]* u [Ni(CNS)s]* muranmst 06nanaroT cuibHbM nojeM. CocTaBbTe

SHEPreTUYECKYI0 cxemy oOpasoBaHus cBszeit (Meron BC) B 5THX KOMIUIEKCAX U YKAXKUTE MarHUTHbIE
CBOMCTBA KOMILIIEKCOB.

6.

Onpenenure koopauHarmonnoe uncio (x): [FelFx] &2, [Fe'Clx]*-2.

Kaxas snexrponnas konpuryparus, d° um d’, naer Gonbimee snauenne Eckn s

OKTasAPpHUICCKUX BBICOKOCIIMHOBBLIX U HU3KOCIIMHOBBIX KOMILJIEKCOB?

Kputepun oueHKH 0TBeTa CTyAEHTA NMPH BbINOJHEHHH KOHTPOJBbHOH padoThl

Ouenka TpeOoBanus Kk 3HAHUSM

OTJINYHO NPUBENEHbl  TOJHBbIE MpaBUJIbHBIE  PELIEHUS, OTBETbl I'PAMOTHO
apryMEHTHUPOBAHbI

XOpOIIO JOMYILIEHbl HE3HAYUTEJIbHbIE IOTPELIHOCTH IPU OTBETaX Ha BOMPOCHI,

aprymeHTaLus Oblia He MOJTHOMN

YAOBJICTBOPUTCIIBHO B otBerax Ha HEKOTOPBIC BOIIPOCHI AONYLICHBI FPY6bIe OI_HI/I6KI/I, HacCTb

BBIBOJOB HE apryMmeHTHPOBAHA UJIU aPpTYMCHTHUPOBAHA HEIIPABUJIBHO

HeynoBierBopuTesibHo  OtBerhl HA 50 u Oonee % BOMPOCOB OMIUOOYHBI, OONBLUIUHCTBO BHIBOIOB

HC apryMCHTHUPOBAHBI WU apryMEHTHUPOBAHbI HCTIPABUJIIBHO

Ilpumepnoie sapuanmsl mecmogvix 3a0anuil

Tema: «OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COETHMHEHUNH»

Bapuant Nel

1.

2.

3.

@opmyna KpUCTAIIIOTUAPaTa Cysbdara HaTPHsl, Macca KOTOPOro Mpu 00e3BOKUBAHUH
yMeHbLImiIach Ha 47%

1) Na2SO4 * 2H20  2) NaxSO04 * 7TH20
3) NazSO04 * sH2 O 4) NazSO04 * 6H20

KapOoHaT kanus pearupyeT B pacTBOpE C BeLIeCTBAMU Habopa

1) CO2, SOz, H3PO4  2) CO, KOH, HC1

3) BaClz, HNO3, Rb2SOs  4) KHSO4, NaOH, SO3
OnHOBpPEMEHHO He MOTYT HaXOAUTCS B PaCTBOpE BellecTBa Habopa

1)Na2SO4 n HC1 2) NaOH u H2S04



1)
2)
3)
4)

3) NaCl u H2SO4  4) NaOH u K2SO4
OIHOBPEMEHHO B PaCTBOPE MOTYT HAXOJHUTCSI HOHbBI

1) Ni?", K*, SO4&, T 2) Pb*", S*, CH3COO; Ba*"
3)NHs", POs*, Ca®*,F-  4) A13" Fe*', COs%, Br

Y CTaHOBUTH COOTBETCTBHE MCXKAY BCLICCTBOM U CBOMCTBaMH

. a30THAs KUCJIOTa  A! B3aMMOZAEHCTBHE C COIAMHU MeIH ¢ 00pa3oBaHHEM OCaKa

: ruppokeun Hatpusi b: B3aumoneiicTsue ¢ comsimu Oapust ¢ 00pa3oBaHHEM OCaIKa

. consAHas kuciaoTa B: B3aumopeiicTBue ¢ cepoii pu HarpeBaHUU

. cynbdar anoMuHusA I': B3anMozeicTBre ¢ LMHKOM ¢ 00pa30oBaHHEM BOIOPOnA

DWW N =

KonnuectBo Bo3MoxHbIX coneilt oOpasoBannbix H3S04 u AI(OH)
1)4 2) 1 3) 2 4)3 5)5

Bapuant Ne 2

IMuppun ogHOBaNEeHTHOTO MeTaita conepkut 12,5% Bomopozaa mo macce.
1) cepebpo  2) Harpmit  3) nuTuit 4)3050TO

JIMOKCH yriieposia MOXKET pearipoBaTh ¢ BeleCTBaMH Habopa

1) CaO, (NH4)2C03 pactBop, HNO3 2) Na2CO3 pactBop, Mg, C (kokc)
3) KOH, H2S04, pactsop BaCl: 4) CuS04, NH3, NaOH
OnHOBpPEMEHHO He MOTYT HaXOAUTCS B PACTBOpE BellecTBa Habopa

1) BaCl> u NaNOs ~ 2) BaCl> u NaBr

3) Ba(NO3); u KI 4) Ba(NO3)2 1 H2SOq4

Kucnyroo conp MOKHO NMOJy4YUTh B BOAHOH Cpefie MPU B3aUMOAECHCTBUN
1) LiOH n HBr 2)CsOH u P05

3) Mg(0H) u HCOOH 4) AI0H)3 u N20O3

OIHOBPEMEHHO B PACTBOPE MOT'YT HAXOAUTCS] HOHBI

1) Ba*", Na", F, CO*

2) Ag", Ca**, Br, NO3
3)Zn*" ,NH4 ", OH, I
4) Cu®', AI*", CI', SO4*

Y CTaHOBUTH COOTBETCTBHE MEXAY BEIIECCTBOM U CIIocoOOM €ero pacnio3HaHUA:

1: yrnexucinelii ra3  A: BO3ropaHue TJErOIIe JIy4YnHbl

aMMHaK b: Bo3ropanue ¢ xapakTe€pHbIM 3ByKOM

KHCJIOPOJ, B: nomyTHeHME N3BECTKOBOMN BOJbI

BOZIOPOA I': u3MeHeHne OKpacKH BIAXKHON MHANKATOPHON OyMaKKH

Y CTaHOBUTH COOTBETCTBHE MEXAY BEIICCTBOM U CBOINCTBAMU:

1) a3orHas kucnora A B3aMOJEICTBHUE C COIIMU MeU ¢ 00pa30BaHUEM OCA/IKa
2) rugpokcun Hatpus  b: B3ammoneiicTBue ¢ conmsimu Oapust ¢ 0Opa3oBaHHEM OCaKa
3) comsHas KHCIIOTA B: B3aumMopelicTBue ¢ Cepoil Ipu HarpeBaHUU






3: 1s%25%2p° B: §%-
4. 1s22s22p3 I: Al

11. Pacronoxursb B HpaBI/IJTbHOfI NOoCJICAOBATCIIBHOCTHU 3alIOJIHCHUA SHEPTCTUICCKUX HOHypOBHefI
B aTOMAax

A:5s b:4d B:3d I:5p H:6s E:4p
Bapuant Ne 2
1. H3037eKTPOHHBIE ATOMBI i HOHBI
1) Fe*, Co®" 2) Co, Ni**  3)Fe*', Fe*" 4)Co*', Mn
2. Habop xBaHTOBBIX uncen n = 3,1=1, s =+1/2 umeer
)Si 2)Al 3)Cl 4SS 5)P
3. OauHaKOBOE KOJIMYECTBO 3JIEKTPOHOB Y HOHOB
1) Ba*", Mg*, Cd**  2)Ba’+, I, Te* 3)Hg*,I,Sn 4)I,Cd*, Sn*
4. DJEeKTPOHHas eMKOCTb g -ITOJIyPOBHSI
)6 2)14 3)10 4)18
5. DHeprus MOHHM3ALUH B IPyIIIE
1) He M3MeHsieTcs  2) yBEIUYHMBACTCS
3) yMeHblIaeTcs 4) OCTarOTCsI MOCTOSTHHON
6. ATOMHBIe OpOuTaNu Jar0T cymmy n +1=9
1)6f, 7d, 8p 2) 5f, 7p, 8s 3)4f, 5d, 6p 4)4d, Sp, 6s

7. Uwucno HecrapeHHbBIX 3JIEKTPOHOB B aTOME XPOMa B HEBO30YKIEHHOM COCTOSIHUH

8. Dueprus nonusauu atoma Ca (3B): 11 = 6,113; b = 11,871; I3 = 51, 21. TpeThs 3HEprus Ho-
HU3AIMU PEe3KO BO3PACTAaeT U3-3a OTPbIBA 3JIEKTPOHA

9. 9.Yucno opburaneii y aToMa ONpeaenseTcs KBaHTOBBIM YUCJIOM

10. YCTaHOBUTBH COOTBETCTBHE MEXKY AJIEKTPOHHBIMU KOH(PUTYPALIMSIMUA 1 XMMHUYECKIMH Yac-
TULAMU

1) 1s22s22p®3s%3p%4s°3d°> A F
2) 1s225s22p®3s?3p%4s!3d®  B: C
3) 1s%2s%2p® B: Fe"
4) 1s%2s%2p° I: Cr

Tema: «XumMHUYeCKAA CBSI3b»



Bapuant Ne 1

1.

B psany Bopopoanbix coequnenuii snemMeHToB VI A rpynnst: H2O — Hz2S- HoSe nonsprocTts
cBs3u D — H:

1) yBenuuuBaercs

2) He U3MeHsIeTCsI

3) ymeHbluaercs

4) cHavaja yMEHbINAETCs], TOTOM YBEJINYUBACTCS

TonbKO KOBaNeHTHas CBSA3b UMEET MECTO B COEMHEHUH ¢ (hOPMy Ot
1) Ba(OH) 2) NH4sNOs3 3) H2SO4 4) Li2CO3
ATOM yrieposia B BO30YKIEHHOM COCTOSIHHHI 00pasyer:

1) dJeThIpe KOBAJIEHTHBIE CBSI3H, 33 CUET YETHIPEX HECTIAPEHHBIX 3JIEKTPOHOB

2) TpH CBsI3H, 3a CUET IBYX HECIIAPEHHBIX HJIEKTPOHOB U HETTOJENIEHHOW 3JIEKTPOHHOM MaphI

3) HH OIHOM, aTOM yriieposa B HEBO30YKIEHHOM COCTOSIHUM XMMHUYECKHX CBSI3€ He
obpasyet

4) 1Be CBsI3H, 32 CUET JIBYX HECMAPEHHBIX DJIEKTPOHOB

BermecTBo, koTOpOe HE MOTyT 0Opa30BLIBATE BOAOPOIHYIO CBSI3b
1) H20 2) HF 3)HN; 4) HI

sp® rUOPUNN3AINS PEaTN3yeTCs ONMHOCTBIO

1) SO2 2) CH4 3) SO3 4) C10°

VY CTaHOBUTH COOTBETCTBUE MEKIY (PU3HUECKHMHU CBOMCTBAMU M THITAMH KPHUCTATMIECKUX
perLIeToK:

1: KOBKOCTB

2. HU3Kas TeMIepaTypa KUIEeHUs

3: BBICOKAsi TBEPAOCTD

4: snexTpuueckasl IpOBOJUMOCTb PacTBOpa
A: aToMHas

b: Mmerannuueckas

B: nonHnas

I': MmonexynsipHas

VY CTaHOBUTH COOTBETCTBUE MEXKIY TMOPHIN3ALMEH U MOJIEKYJION MIM YaCTHLeH

1) sp A: BeCl;
2) sp? B: COs*
3) sp® B: NF3
4) sp’d I": PFs
I PFs
E: XeFs

Bapuant Ne 2



1. BemmecTBo ¢ HOHHOM CBA3BIO UMeeT Gpopmyty

1)KBr 2)SOs; 3)CHs 4)HCI

2. ATOMHast KpHCTAJUINYECKas peleTka XapakTepHa IJist
1) anmroMuHUsS U KapOuaa KPeMHUsI

2) cepsl U iona

3) okcHIa KpeMHUS M XJIOpUIA Kajus

4) anmasa u 6opa

3. sp? rUOpHUAM3AIIUS PEaNTU3yeTCsl TOJTHOCTHIO

1)SO2 2)S03 3)CHs 4)CIO™  5)CIOy

4. YcTaHOBUTH COOTBETCTBHE MCXKAY BCIICCTBAMH U BUAAMU XUMHYECKOM CBSI3U B HUX 1

BOJIb(paM A KOBaJIeHTHasl OJISIpPHAsT aJIMa3
anmas b: xoBajieHTHAas HEMOJIPHAsS AMMUAK
aMHaK B: merannuueckas

MOBapEeHHast COJIb I': nonnas

5. YCcTaHOBUTH COOTBETCTBHE MEXAY BEIECTBAMU U TUIIAMU KPUCTAJITUYECCKUX PEIICTOK

YTJIEKUCTIBIN Ia3 A MoHHas
KapOopyHA b: monexynspuas
HUKEJb B: merannuueckas
aLeraTt HaTpus I": atroMmHas

6. YCTaHOBHUTb COOTBETCTBHE MEXIY MMOpUIU3AIIEN U MOJIEKY IO

1: sp® A:  OF B: SFs

2: sp? b:  BF3 I: SFs :
3: sp>d? E  XeFs J: BeCl,
4. spid

4: sp’d

Tembr: «Havana xumuveckoii repmoauHamMuki. KnHernka u MeXaHH3M XHMHYECKOH peakmum»

Bapuant Ne 1

1. Bo ckonbko pa3 yBennuutcs ckopocts peakuuu Ha(r) + In(r) = 2HI(r) npu yBenudyenun nasie-

HUs B 3 pasa

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



2. Ilpu temneparype 90°C peaxuus npotekaet 1 mun. Ilpu kakoil TeMneparype peakuus 3aKOH-
yurcs 3a 14 21MuH, ecnu TemnepatypHslii ko3 duineHt paseH 3

1) 50°C  2)40°C 3)60°C  4)150°C 5) 140°C

3. Xummueckoe paBHoBecue peakuun Zn(t) + 16HI(d = 8I2(r) + 8H2S(d - Q cmecTutcst BrpaBo
IPY TOHW)KEHUH

1) xonuentparmu HaoS
2) xonuenTparuu HI
3) naBnenHwus

4) TemMnepartypsl

4. Xumuyeckoe paBHoBecue peakuuu Zr(t) + 2C12(r) = ZrCly(r) + Q cMemaeTcst BpasBo npu
1) mOBBIIIEHNH 1ABICHUSI
2) nossliteHnH KoHUeHTpauu ZrCly
3) IOTIOHUTEIEHOM BBEIEHUU ZT
4) NOBBIIEHUH TEMIIEPATYPhbI

5. B romorensnoii cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHbIE KOHLIEHTPALIUH BEIIECTB
(monb/n) coctaBunu: A - 0,03; B - 0,02; C - 0,004. UcxonHasi KOHLIEHTPALHSI BelecTBa A
(Monb/n) paBHA

1) 0,036 2)0,002 3)0,024 4)0,026 5) 0,030

6. U3 2 moab CO u 2 monab Clz obpazoBanock mpu HekoTopoii Temneparype 0,45 monp COCl2.
Koncranra pasaosecust peakuuu CO + Cl2=COC12(r)

1)0,19 2)0,09 3)0,12 40,21

7. CrannaprHas TeroTa oopaszosanust MgO (k) u COz () cooTBercTBeHHO paBHa -601,8 u -
393,5 x/lx/monb. Tennora pasznoxenust MgCO3; na MgO u CO2 AH = 100,7 xx/Monb.
Tennora obpasosanus MgCO3

1) -1096 x/x/momb. 2) -1006 x/{x/Monb.
3) -996 x/Ix/monb.  4) -876 kJx/MONb.

8. TeHJ'IOTa, KOTOpas MmorjomacTcs Uin BeIACIIACTCA MPU Pas3IOKEHUN XUMHUYICCKOTO COCAMHEHUS
KOJIMYECTBOM 1 MOJIb Ha IMPOCTBIC BEIIECTBA HA3bIBACTCA

9. Ecnu ckopocTh NpsIMOi peakiuy paBHA CKOPOCTH 0OPaTHON peakLuy, TO HACTYIaeT X UMHYe-
CKOe

10. 3aBUCUMOCTb CKOPOCTH PeaKLUU OT TEMIEPATYPhI ONPEAENIeTCs TPABHUIOM

Bapuant Ne 2



. Bo ckonbko pa3 yeenuuutcst ckopocth peakiuu CaO(t1) + CO2(r) = CaCO3(1) mpu yBeaHMUeHUN
JABJICHUs B 3 pasa

1) B9 pa3
2) B8 pa3
3) B6pa3
4) B3 pa3
5) He u3meHuTcs

. Bo ckonbko pa3 yBeIMUUTCA CKOPOCTD peakuyu mpu Harpesanuu ot 75°C no 115°C, ecnu
TeMIepaTypHbIi KO3(pPULMEHT paBeH 2

1) B2 pa3

2) B4 pa3

3) B8 pa3

4) He N3MEeHUTCSI
5) B 16 pa3

. Ilpu MOBBILIIEHUH JABIEHHUST XUMHUYECKOE PABHOBECHE CMEIIAETCsI BITPABO
1) 2NO(r) + O2(r) = 2NO2(1) 2) C(1) + CO2(1) = 2CO(T)
3) 2NF(r) + 3Hz(r)= 6HF(r) + N2(T) 4) CHy(r) + 4S(r) = CS2(r) + 2H2S (1)

. Xummyeckoe paBHoBecue peakiuu 4FeSa(1) + 1102(r) = 8S0a(r) + 2Fe203(t) +Q cmecTutcs
BIIPABO MPH

1) MOBBIIIEHNH 1ABIECHUSI
2) noBbiteHNH KOHUEeHTpauu SO2

3) nononuuTenpHOM BBeneHuu Fe;Os
4) nonoaHUTEILHOM BBeaeHNH FeS)

. B romorenHoii cucreme Ha(r) + I2(r) = 2HI(r) paBHOBECHBIE KOHIIEHTPALMY BELIECTB (MOJIb/J)
coctasuiu: HI - 0,02; 1> - 0,05; Hz - 0,03. McxomgHast KOHIIEHTpauusi Boaopozaa (MoJib/J1) paBHA

1)0,04 2)0,01 3)0,02 4)0,03 5)0,05

. B romorennoii cucreme 4HC1(r) + O2(r) = 2H20( 1) + 2C12 paBHOBECHBIE KOHLIEHTPALIIH Be-
mecTB (Moaib/in) coctasunu: HC1 - 0,85; Oz - 0,44; Cl2 - 0,3. UcxoaHast KOHLIEHTPALUS KUCIIO-
pona (MoJb/n) paBHa

1)0,59 2)0,49 3)0,69 4)0,79 5)0,89

. Ilpu cxxuranuu rpadura obpasosaincs okcun yriaepona (IV) maccoii 8,86 r. Ternosoii adpdext
peakuuu AH = -79,2 x/Ixx. Termora obpaszoBanus CO2

1) -393,3 k/Ix/MOb
2) -358,4 kJlK/MOMb



3) -335,5 k/Ix/Monb
4) -326,4 x/Ix/Monb

8. TeHJ’IOTa, KOTOpas norjiomacTcsa 1IN BbIACTACTCA MMPU O6pa,30BaHI/II/I XUMHYCCKOTO COCANHCHUA

9. CMeU.IeHI/Ie XUMHUYCCKOr'O paBHOBCCHs OMPEACIIACTCS NPUHIUIIOM

KOJIMUE€CTBOM BelllecTBa 1 MOJb u3 MNPOCTHIX BCLICCTB MPU 3aJaHHbIX YCJIOBUAX
Ha3bIBACTCA

10. MuHuManpHast H30BITOUHASI SHEPTHUs], KOTOPO TOJKHBI 00J1alaTh MOJIEKYJIbL, YTOOBI peaKHst

MCXKAY HUMU CTaJla BO3MOKHOH Ha3bIBACTCS

Tema: «PacTBopb»

Bapuant Ne 1

1.

Cwmemanbt 100 r 20%-Horo pactBopa u 50 r 32%-HOro pacTBOpa HEKOTOPOTO BEILECTBA.
Konnentpanus nosyueHHOro pacTBopa

)24 2)12  3)36  4)48

Jnst mony4enust 9%-HOro pacTBopa COJITHOH KHCIOTHI Hao pactoputhb 67,2 1 HCI B Boze
Maccoi

1)1,107kr  2)0,505xr 3)0,987 kr 4) 1,227 kr

Vpasuenuio 3Ag" + POs* = AgsPO4 cooTBeTCTBYeT B3auMoeicTBre
1) AgNO3 ¢ NaaPO4  2) Ag20 ¢ H3PO4

3) AgNOs ¢ H3POs  4) AgCl ¢ NazPOq

KucnorHocTs pacTBOPOB COJIEN C OAMHAKOBON MOJIIPHON KOHLIEHTpAL el yBeIM4nBaeTCs B
pany

HUTPAT KaJIusl, CUJIUKAT KaJIus
Opomun KanbLys, OpOMHI aTFOMUHUS
XJIOPHL Kanust, PTOPUA Kaius
XJIOPUJ JIUTHUSA, XJIOPUA KaJus

Xnopun 6apus Maccoii 41,6 r pactBopuiu B Boe. B monyuenHom pacteope conepxkutcs 0,35
MOJIb XJIOPUA-NOHOB. CTeneHb TUCCOLUALIN XJI0pHuaa Oapus

1)875%  2)17,5%  3)57,1%  4)96%

Ecii KOHIeHTpaLus pacTBopa ruapokcuna ammonus papaa 0, 1M u Ky = 1,76¥107°, 1o ero
CTereHb HOHU3AIUH (Oyon) COCTABUT

1) 1,3*10%  2)1,5%102  3)1,3*10°  4)1,5%103



7. Ecnu xoHueHTpauus noHos Bopopona [H'] u anerar-uonos [CH3COO™] B 0,1M pactBope yx-

8.

9.

cycHoi1 kucnoTs! pasaa 0,00132 Mounb/J1, TO €€ KOHCTAaHTa HOHU3ALUN
1) 1,74*¥10° 2)1,76*¥10* 3)1,78*10% 4)1,74*10™
KonnenTpauuo noHoB Bogoposa B pactsope rpu pH = 4,32 paBHa

1) 4,78%10% 2)4,76*10° 3)4,74*10° 4)4,74*10°

AKTHBHas1 KOHIIEHTpauust aHMOHOB aoH- B 0,01M pactBopa runpokcuna xkanus KOH, yunteiBas
HMOHHYIO CHJIy pacTBOpa paBHA

1) 9%1073 2) 8*10°7 3) 7*1073 4) 6*10°7

10. Koncranra rugponusa, crenedb ruaposusza u pH 0,1M pacteopa conu HCOONH4 (Kna(kuc)=

1,8%10"* Kn(och) = 1,76*107)

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

Bapuant Ne 2

1.

K 100 mn 96%-Hoti ceproii kucnotsl (p = 1,84r/min) npubasmnu 400Mi BOZIbI, TTONTYYHICS
pacTBOp MIOTHOCTBIO 1,225 r/Mi1. MonsipHast KOHLEHTpALHs pacTBOpa

1)3,78M  2)221M  3)2,57M  4)4,02M

N3 400 r 20%-Horo pacTBOpa NpH OXJIAXKIEHUU BbIAENNIOCH SO I' pACTBOPEHHOTO BEILECTBA.
MaccoBast 101151 BEIECTBA B OCTaBLIEMCsl PACTBOPE

1)86%  2)63% 3)7,4%  4)9.5%

. Vpasnenmo Fe*" + 30H" = Fe(OH)3 cooTBeTcTBYeT B3auMoeicTBue

1) FeC1;3 ¢ KOH 2) Fe2(S04)3 ¢ Ba(OH)2
3)FeSOs4 ¢ NaOH  4) Fe(OH)3 ¢ HC1

IIleno4uHOCTH PaCTBOPOB COJIEH ¢ OAMHAKOBOM MOJISIPHON KOHLIEHTpAaLMeH YBEININBAETCS B
pany

1) xkapOoHaT HaTPUS, HOAU HATPUS
2) cynbduT Kaaus, cyabpun HaTpus
3)HUTPUT HATPUSL, HUTPAT HATPUS

4) XJIOpUA TUTHS, XJIOPU AMMOHUS

. KomuectBo otpunarensabix noHOB B 120 r 10% pacTBOpa aMMOHUS, €CJTH CTETIEeHb AUCCO-

uauu conu pasHa 90%



10.

Tema:

1) 0,135 momnb
2) 2) 0,15 monb
3) 3) 0,167 monb
4) 4) 1,67 monb

Ecnu koHLeHTpanus a3oTucToi kucaotel HNO; pasna 0,12M u Ky = 6,9%10, To crenens ee
MOHHU3ALIH COCTABUT

1) 7,6%1072
2) 8,6%1072
3) 8,6%107
4)7,6%1073

Eciu KOHIIEHTpaLMs pacTBOpPa M'MAPOKCHAa aMMoHus pasHa 0,1M u Ky = 1,76%107 1o ero
CTereHb MOHU3AIUH (@xon) COCTABUT

1) 1,3*102
2) 1,5%1072
3) 1,3*%107
4)1,5%1073

. Konuenrpauust nonos sonpopona [H'] 6%-Horo pactsopa XJa0pOBOIOPOAHOM KUCIOTE (P =

1,028 r/mi) cocraBnsier

1) 1,69

2) 2)1,76
3) 3)1,78
4) 4)1,65

AxtuBHOCTB XJI0puA-noHOB B 0,1 M pactBope xsnopuna Hatpust NaCl paBHa
1)7,58%10%2
2) 7,62%10%2
3) 7,68%10%2
4)7,54*10°

Crenens runponusa u pH conu 6pomuna ammonns NH4Bu pH 0,011 pactBopa (Ko = 1,76*10°
)
1)2,38%102 15,62 2)4,52 102 u 834 3)5,68*102u6,32 4)3,54*1012n 4,35

«OKHCIHTEIbHO-BOCCTAHOBHTE/IbHbIE PE€AKIHH U 3JEKTPOXHUMHYECCKHE MPOLECCHD»

Bapuant Ne 1

I.

Peaxiuist qUCTIPOTIOPILIMOHUPOBAHHMS
HNO; =HNOs + NO + H20

KoMnQO4 + H2O = KMnO4 + MnO4 + KOH



NHsNO; = N2O + H20
KCIO; = 02 + KClI
2. Peaxuusi BHyTPUMOJIEKYJSIPHOTO OKHUCIIEHHUSI-BOCCTAHOBIICHHSI
1) AgNO3 = Ag + NO2 + O2
2) Ag20 =02+ Ag
3) K2S03 = K2S04 + K28
4) NO2 + H20 = HNO;3; + HNO2
3. Omnpenenure cymmy ko3 duruento B ypasuenue peakunn CaOClz + H20 + NaBr —

1)8
2)7
3)9
4)10

4. VcTaHOBUTH COOTBETCTBUE

1: mpoaykTh 35ekTponusa pacmiasa CuClz A:CuuCly

2: mpoayKThI anekTposusa pacrsopa Cu(NO3)2 b: CuuO:

3: mpoaykThl anekTponusa pactsopa Ca(N03)2 B:H2u Oz
I': CauO2
I H2u Clz

5. B mpouecce anektposnusa pactsopa NaCl, npu cuie Toka SA 3a 85 MUH Ha aHOJE BBIAEISETCS
IPOAYKT 00BEMOM 7 (OKPYIJIUTD 10 AECATHIX )

6. na okucnenus B kuciyoii cpene 0,05 n 0,2 M NaNO; norpebyercs 0,25 H pactBop KMnO4
obbeMoM 7 (OKPYIJIUTB IO COTHIX )

7. Ucxona uz peakuun SO2 + HCIO4 + H20 = HCl + H2SO4 , tie 1 1 pactBopa conepxkurcst 10 T
HCl104, HopmansHOCTE HC104 paBHA -MOJIB/J1 (OKPYTIIUTH IO AECSTHIX)

8. 3HaueHue 3JIEKTPOJHOrO MoTeHnHana Meau, norpykeHsoit B 0,0005 u pactsop Cu(N03)2
paBHO B (okpyrauTh 10 THICSUHBIX)

9. Eciu KOHIIEHTpAIMs HOHOB BOIOPOAA B pacTBope 4,8% 107 MONb/I, TO IOTEHIHa BOXOPO-
HOT'O 3JIEKTPO/ia PaBEH B (OKpyrauTh 10 THICSYHBIX)

10. Ecim B 0,551 pactBopa conepxurcst 0,0699 r FeClz r, To moTeHIMaN jKeIe3HOr0 3JIeKTPOaa
paBeH B (OKpyrIUTh 10 THICSYHBIX)

Bapuant Ne 2
1. Peaxiust BHyTPUMOJIEKYJISIPHOTO OKUCIIEHHUSI-BOCCTAHOBIICHHS

1) KCIO; = 02 + KCl
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Tema:

2) NH4NO3 = N20 + H20

3) HNO2 = HNO; + NO + H20

4) Ko2MnOg4 + H20 = KMnO4 + MnO4 + KOH

Peaxiyist ucnponopLOHUPOBAHHS

1) K2S03=K2504+K2S  2) NO2 + H2O = HNO3 + HNO2

3) AgNO3 = Ag+ NO2+ 02 4) Ag2O =02+ Ag

. Ompenenure cymMmmy K03(p(HUIINEHTOB B YPAaBHEHHUE PEAKIIUU

K2Cr207 + H2SO4 + NazS03 —
117
2) 18
3) 19
4) 20
YcTaHoBUTE COOTBETCTBUE
1: KMnO4 + Na2SO3 + H2SOs —  A: MnSO4 + K2SO4 + NazS04 + H20
2: KMnO4 + NaxSO3 + H2O — b: MnO> + KOH + Nax2SO4
3: KMnO4 + Na2SO3 + KOH —  B: Ko2MnO4 + Na2SO4 + H2O
I': MnSO4 + KOH + NazSO4 + H20

. B mpouecce snexrponusa pacrasa NaCl, npu cusne Toka 2A 3a 45 MUH. Ha KaToZe BbIIENSET-

Cs1 MPOAYKT Maccoi I (OKPYIJIUTB 10 COTHIX)

B npouecce anexrponusa pactsopa NaxSOs, pu cune Toka 2A 3a 2 4 Ha aHOJE BBIIEISAETCs
IPOAYKT 00BEMOM 7 (OKPYIJIUTD 10 COTHIX)

Ecnu nuxpomat-non BocctanasnuBaercs 10 xpoma (I1I), To MossipHast KOHIEHTpauus SKBU-
BasieHTa nuxpomara kamust (o =10%; p = 1,07 r/mi) paBHa MOJIB/JL.
(OKPYTJIUTH 10 COTHIX )

. s B3aumopeiictsus ¢ 0,25 monb K2Cr207 Tpebyercs 2 H pactsop HBr o6vemom

71 (OKPYTJIUTb A0 COTBIX)

Eciu KOHLEHTpaLys HFOHOB BOJIOPOAA B pacTBope 3,8*10™ Momb/J1, TO MoTeHIMAa BOIOPO-
HOTO 3JIEKTPOJia PaBEH B (OKpyrIIUTDH 10 THICSYHBIX)

. Ecnn moTenman BOMOPONHOrO 3JIEKTPOSa PaBeH - 236 MB, TO aKTUBHOCTb HOHOB BOAOPOAA B

pacTBOpe paBHA MOJIB/JT (3aIMCaTh B CTAHAAPTHOM BHIE)

«CTpoeHue u CBOHCTBA KOMILIEKCHBIX COeTUHEHHIN»

Bapuant Ne 1

I.

[TapamarHUTHBINA HU3KOCTTHHOBBINA BHYTPHOPOUTAIBHBIN
1) Mn(NO2)s]*
2) [CoBrg*



3) [Fe(CO)4]*
4) [VCle]*

2. YCTaHOBHUTH COOTBETCTBHE MEXKIY Ha3BaHHEM U (POPMYIIOH KOMIUIEKCHON COJIN
1: Ko[PtC14]

2: [PtC13(NH3)3]Br

3: [CoF3(H20)3]

4: [Co(NH3)s][Co(NO2)s]

A rerpaxnopormaruHar (1I) xamust

b: 6pomun TppamMMuHTpHHUTPOXIOpOIUIATHHEI (IV)

B: TpuaxBarpudropokobanst

I': rexcanutpokobansrat (I11) rekcaammunkobansra (111 [1; nuxnoporerpaammunnukess E:
rekcaunanodeppar(Il) kamus

3. YcTaHOBUTBH COOTBETCTBHE MEXKOY (I)OpMYHOﬁ COCANHEHUA U KOOPANHAITMOHHBIM YHCJIOM
1: [FeFx] 2 A: 6

2: [Pt(N2H4)x]* b: 4

3: [Pd(NH3)x]* B:5
.7

I3

4. Ecmu pactsop conepsxkut 0,05 mons/1 K2[Ag(CN)3] 1 0,05 momb KCN, Ky = 1¥10"2 10
KOHLIEHTPALMsI HOHOB cepedpa B MOJIBb/JI

5. Ecnu oyt KOMIUIEKCHOTO NOHA SHEPrys paciiernyienus pasaa 167,2 kJ{»/Moib, TO OH MOrJIo-
IIAaeT CBET C JUIMHON BOJIHBI B HM

6. Ecnu npu neiictBun pacTBOpa CEpHOI KUCIOTHI Bech Oapuit u3 pactBopa Ba(CN)2*Cu(CNS),
ocakpaeTcs B BUIE cysibdara Oapus, TO KOOpAHMHALIMOHHAS (opMyia conu

Bapuant Ne 2
1. INapamarHUTHBIN BBICOKOCITUHOBBIN BHYTPHOPOUTAIIBHBII
[VCle]* 2) [Fe(CO)]*
[NiClsJ>  4) [PA(NH3)s]*

2. YCTaHOBHTb COOTBETCTBHE MEXIYy Ha3BaHUeM U popmyJioii komriekcHol conn 1: K3[Fe(CN)s]
A: rexcanmanodeppar(1ll) kanus

2: [Ni(NH3)4]Cl2 b: xnopun rerpaammunankess(1l)
3: K2[SiFe] B: rexcadropocunukar (IV) kanus
4: [Ni(CO)4] I': TeTpakapOOHMITHUKEND

J: IuXnopoTeTpaaMMUHHUKES

E: rexcaumanodeppat(1l) xamus



3. YCTaHOBHUTH COOTBETCTBHE MEXKOY (I)OpMYHOﬁ COCANHEHUA U KOOPAUHALTMOHHBIM YHUCJIOM

[Ni(CO)x]° A: 4
[Co(CN)x]* B: 6
[Fe(CO)x]° B: 5
I:7
I3

4. Ecnu pactsop coaepxkut 0,02 monb/nm Cd(NO3)2 u 1 moas NH3, Ky = 2,75%107, T0 KOHIIEH-
TpaLysi HOHOB KaJMHSI B MOJIb/JI

5. Ecnu mMakcuMyM NOTJIOLEHHUS] BUAMMOIO CBETA JIJIsl KOMILIEKCAa COOTBETCTBYET AJIMHE BOJIHbI
400 HM, TO 3Heprus pacuierieHus B K/ x/mMonb

6. Ecnu ans ocaxnenust xjiopa u3 pactsopa Ha 1 mosb PtCl4*3NH; (KUp: = 6) TpeOyercst 1 MoJib
HHUTpaTa cepedpa, TO KOOPANHALMOHHAS (POPMYJIa COSTMHEHHSI

Kpumepuu ouenxu omeema cmyoenma npu 6btnOJIHEHUN MECMOBBIX 3A0AHUTL
Ouenka TpeGoBanus Kk 3HAHUSAM

OueHka «OTJIMYHO» BBICTABJISIETCA CTYIEHTY, €CIM OH DIIyOOKO |
IPOYHO  OCBOMJI ~ INPOrPaMMHBIM  MaTepual,  HCUEpPIBbIBAIOLIE,
MOCJIE0BATENbHO, YETKO M JIOTMYECKH CTPOMHO €ro u3jaraer, yMeer
TECHO YBSI3bIBATb TEOPUIO C MPAKTHKOH, CBOOOAHO CHpaBIsETCS C
3ajauaMy, BOINPOCAMM M JPYrMMH BHJAMM IPUMEHEHUs 3HAHU,
npudeM He 3aTPyIHSETCs C OTBETOM IPU BHIOW3MEHEHUM 3aJaHuM,
NPaBIJIbHO OOOCHOBBIBAET MPUHSATOE PEIICHHE.

OTJIMYHO

OueHka «XOpOIIO» BBICTABISIETCSl CTYNEHTY, €CJIM OH TBEPAO 3HAeT
MaTepual, rPaMOTHO U MO CYLIECTBY M3JlaraeT €ro, He MIOIyCKas
CYIIECTBEHHBIX HETOYHOCTeH B OTBETE€ Ha BOIPOC, NPABHIBHO
NPUMEHSIET TEOPETHUECKHE MOJOKEHUS MPU PEILIEHUH IMPAKTUYECKHX
BOIIPOCOB M 33124, BJIaJieeT HEOOXOIUMBIMH HaBBIKAMU U ITPUEMAMHU HX
BBITTOJTHEHUS.

XOpOLIO

OreHKa «yIOBJIETBOPHUTEIBHO» BBICTABIISETCS CTYAEHTY, €CJH OH
UMeeT 3HAHMUS TOJHKO OCHOBHOTO XapakTepa, HO HE YCBOWJI €ro
meraneii, [OOMyCKaeT HETOYHOCTH, HENOCTATOYHO  IMPaBHJIbHbIE
(bOpPMYJTUPOBKH, HAPYIIEHHs] JIOTUYECKOW TOCIENIOBATENLHOCTH B
U3JIOKEHUU MIPOTPAMMHOTO MaTepHasia, UCTIbITHIBAET 3aTPyJHEHHUS TIPH
000CHOBAaHHMM OTBETA.

yIOBJIETBOPUTEIIBHO

OrueHka «HEYAOBJIETBOPUTEIBHOY BBICTABIISIETCS CTYACHTY, KOTOPBIN
HE 3HAaeT 3HAYUTEJbHON YacTH MPOrpaMMHOrO Marepuania, IOMyCKaeT
CYLIECTBEHHbIE OIIMOKM, UMEET 3aTPYAHEHHUS] TIPU OTBETE Ha BOMPOCHI
u 000OCHOBaHHUU OTBETOB. Kax NPaBUJIO, OLIEHKA
«HEYAOBJIETBOPUTEIBHO» CTaBUTCS CTYAEHTaM, KOTOpble HE MOTYT
NpoNOJKUTL  OOyueHre  0e3  JONMOJHHUTEBHBIX  3aHATHHA IO

HEYTOBJICTBOPUTECIIBHO
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11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

COOTBGTCTBYI'OU.IGI\/'I JUCHUITIIINHE.

Ilepeuens 6onpocog K IKk3amemny

Ocnosnble nonoxkeHuss AMY. Atom. Monekyna. Xumudeckuil aneMeHT. IIpocTeie u cnoskHbie
BemecTsa. (OTHOCHUTENbHAsE aTOMHAas Macca, OTHOCHTENbHAs MOJIEKYJISIPDHAs — Macca.
Moab.Yucno Aoraapo. MonsipHas macca.

OcHOBHBIE CTEXHOMETPUUECKHE 3aKOHBI.

OCHOBHBIE THUITBI XUMUYECKHX PEAKIUI.

Krnaccbl HeOpraHMuecKuX BELIECTB:OKCUABI, KHCIOThI, OCHOBaHMs, conu. Mx ¢usndeckue u
XHUMHUYECKUE CBONCTBA, CIOCOOBI MOTyUeHHSI.

Crpoenune atoma. Monenb Pesepdopna, ero Henocratku. Teopus bopa. Ksantosast Teopus
CTPOEHUsI aTOMA.

KsanroBble uncna. Ilpunuun Ilaynu. Ilpasuno I'ynna. IlpuHuun HauMeHbLIEH 3HEPTUU.
IIpaBuna Kneukosckoro.

Ilepnonuyeckuil 3aK0H U nepuoguveckas cucteMa xumudeckux ssneMenTos [ 1. Menneneesa.
IIpunnun noctpoenus. I'pynnsl 1 nepuoabl. 3aKOHOMEPHOCTH M3MEHEHMsI CBONCTB aTOMOB,
IPOCTBIX BEIIECTB U COETUHEHUIl, 0Opa30BAHHBIX XUMHYECKMMH 3JEMEHTaMHM, B Ipenenax
IJIABHBIX NOATpynn u nepuonos cuctemsl .M. Menneneesa. IlepnoguyHOCTb CBONCTB aTOMOB

Xummueckasi ¢Bsi3b. U300paskeHne xumuueckoii cBsizu. KoaneHTHas (MonsipHast, HEMosApHast).
Mexanu3mMbl 00pa3oBaHHs KOBaJEHTHOM CBsi3u. CBOWMCTBA KOBAJICHTHOH CBs3u. [ mOpuanzauus
opOutaneii. /Iumnonb, AIMHA U0, TATIOJbHBIA MOMEHT.

Merton BajeHTHBIX cBs3ei. OcHOBHBIE nookeHus: metona BC.

. Meron MonekyJsipHbIX opOuTajeii. MarHuTHbIe CBOMCTBA BelnecTB. JIMHeitHas KOMOMHALMS

aroMmHbIx opOuraneit (JIKAO). Ces3piBatromue u paspoixisiomue MO

Honnas cBs3b.

BopoponHas cBsa3b. MexmonekynsapHass U BHYTPUMOJIEKYJIApHAash BOJOPOJHBIE CBSI3H.
MekMONeKyspHOe B3auMojeicTBue: 1) 3JIeKTPOCTaATUYECKOE — OPHEHTALMOHHOE (IUIOJIb-
IMIIONBHOE), MHAYKLMOHHOE U IHCIEPCHOHHOE; 2) NOHOPHO-aKLenTopHoe. YpaBHeHne BaH-
nep-Baanbca. 3HaueHne BOJOPOIHBIX CBA3EH.

Mertamnudeckas cBsi3b. CXOACTBO M pa3jMyle C KOBAJIEHTHOH CBsA3bI0. HeHachlleHHOCTh U
HEHAINPaBJIEHHOCTb METAIJINYECKON CBA3H.

Xumnueckass kuHetnka. CkopocTb xumuueckux peakuuii. Cucrema. I['omoreHHele u
rereporeHHble cucteMbl. Paza. CKOpOCTb TOMOT€HHON U reTepOreHHON peaxiuil.

@DaxTopbl, BIUAIOLINE HA CKOPOCTb XMMUYECKHMX peakuuil. 3aBUCUMOCTb OT KOHLIEHTPALHH.
OCHOBHO 3aKOH XUMUYECKON KHHETHUKH.

BnusiHe Ha CKOPOCTP XMMHYECKHMX peakimii Temmeparypbl. IlpaBuno Baut-T'odda.
AKTUBHBIE MOJIEKYJIbI. DHEprusi akKTUBALUHU. 3aBUCUMOCTb SHEPIUM aKTUBALMM OT IPUPOABI
pearupyroommx BelIeCTB. JHEPreTudeckuil Oapbep, MEpexOomHOe COCTOSHHE. YpaBHEHUE
AppeHnuyca, kak 6oJee TOYHO ONHCBIBAIOIIEEe 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH PEaKLIUH OT
TEMIIEPATYPBHI.

3aBUCHUMOCTb CKOPOCTH XUMHMUYECKUX PEAKLUI OT NPUPOJIbI pearupyoLero BelecTsa.
ITonsTne o karanuse U Kkaranusatopax. Karanutuueckue peakuuu. ['OoMOreHHelii u
reTeporeHHbIil  Karanu3. MexaHusM JeHCTBHMsS — KaTajiu3aTopoB. AKTHUBHBIE  LIEHTPbI
karaimuzaropos. Karanntuyeckue siapl. [IpomoTopsl. M30upaTenbHOCTb KaTaau3aTopos.
Tepmonunamuka. Tepmonunamuueckass cucrema. Pasa. I'ereporeHHas U TOMOTIEeHHas
cuctembl. KomnonenTe! cucremsl. @yHKIUU U TapaMeTpbl COCTOSIHUA. BHYTpeHHssA sHeprusl.
IlepBoe Hauano (3akOH) TepMOAMHAMHKH. DHTanbnus. CTaHAAPTHOE COCTOSHHE BELIECTBA.
CraHnapTHas SHTAJNbIIUS PEAKLIH.



21.

22.

23

24.
25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Tepmoxumusa. Tepmoxumuueckoe ypaBHeHue. 3akoH JlaByasbe-Jlamnaca. OCHOBHON 3aKOH
TEPMOXUMUH - 3aK0H I'ecca. Kpyrosble mporecchl (LIUKJIbI).

OHTponus Kak (QyHKIHS COCTOSHUS CUCTEMBL. TepMOIUHAMHMUYECKasi BEPOSITHOCTb COCTOSHUS
cucrembl W. CtanpaprtHast 3HTponus. Bropoe Hauano (3aKoH) TepMOAMHAMUKH.

.IMoctynar Ilnanka (TpeTbe Hauvano TEPMOAWHAMUKH). M3MeHeHHE SHTPONHMM BELIeCTBA C

YBEJIINYEHUEM TEMIIePaTyPhl.

Oueprus ['n66ca. CesazanHas sHeprusi. HanpaBaeHHOCTb XUMHUYECKOTO MPOLIECCa.

OO6patumble 1 HeoOpaTumble peakuuu. Xumudeckoe pasHoBecue. [Ipuniun Jle Illatense.
CwMerneHne XuMHYECKOTO PaBHOBECHSI.

PactBoprl. Knaccudukanust pacTBOpOoB 1O arperaTHoMy coctosiHuio. HaceleHHble,

HEHACBILIEHHBIE U TIePECHIIIIEHHbIE PACTBOPDI.

Konuentpauusi pacrBopoB. KoHueHTpupoBaHHbIe U pa3baBieHHble pacTBOpBL. CrocoObI

BBIPA)KEHHS KOHLIEHTPALIUN PACTBOPOB.

DAEeKTPONUTBI U HeRIeKTPpOonThl. CHibHBIE, CIa0ble U CPeHEN CHUIIBI DJIEKTPOJIUTHI.
OnexTponutuyeckass nauccoruanus. OCHOBHBIE TMOJOXEHHS TEOPHHM 3JEKTPOJUTUYECKOMN
aucconuanuu. MexaHusm auccounanui. KucuoTel, OCHOBaHMs U COJU € TOUKHU 3peHust TO/L.
Crenenb quccormaunu. Koncranra quccounaunu. 3akoH pazOasnenus OctBanbia.
OnexTponuTuyeckass auccouuanuss Boxbl. MoHHOe npousseneHue Boxabl. Bopopoassiil u
T'UAPOKCUIIBHBIN NokaszaTenu. pH pacTBopoB coleid.

ITpoussenenne pacrBopumoctu. Peakiiin HOHHOrO 0OMeHa.

I'unponus coneit. Tunsl runponusa. Peakuus cpensl. CTeneHb U KOHCTAHTA THAPOJIN3A.
Uneanbubie pactBopbl. Komnuratuseble cBolicTBa pacTtBopoB. Ocmoc. OcMoTHueckoe
nasneHue. 3akoH Payns. CrnenctBus us 3akoHa Payis.

OxucnuTenbHO-BOCCTAaHOBUTENbHBIE  peakiuu.  Teopus  OBP. Knaccupuxauus
OBP.Oxucnutenu u BoccTaHOBUTENU. MeTonbl cocTaBieHus ypasHenuii OBP.

DnekTposu3. DJIEKTPOJIN3 paciiiaBoB, BOAHbIX pacTtBopos. [lonsrue o I'D. Cocrasnenue 3.
O/C snemenra. CranpaptHast D/1C snemenTa.

OnexTponHble mnoTeHuuanbl. CTaHIApTHBIE JJIEKTPOAHBIE MOTEHLHANbl.  3aBUCHUMOCTb
AJIEKTPOIHOTO MOTEHIIMAIa OT KOHLEHTPALM BelecTB 1 Temrepatypsl ( ypaBHeHne HepHcta).
DNEKTPOXUMHUUECKUH Psil HANPSKEHUH METaJLIOB.

KonnuecTBeHHast XapaKTEPUCTHKA MPOLIECCOB 3JIeKTponn3a (3akoH Papanes).

Hucnepcuele cuctembl. [ucnepcHas ¢asa u aucnepcronHas cpepa. CycneH3un U SMyJIbCHH.
Konnounusie pacteopsl. ekt Tunnansa. Koarymsinus. 3HaueHne KOJIOHUIHBIX PACTBOPOB.
Kommnekcubie coenunenus. KoopaunaumnonHast teopuss Bepnepa. OCHOBHBIE THUIBI K.C.
Homenxknarypa k. ¢. IIpakTuueckoe npuMeHeHHe K. C.

Hpumep bl IK3AMECHAUUOHHBIX ounemos

WHT'YIICKUA TOCYJIAPCTBEHHBIA YHUBEPCUTET

IK3aMeHALHOHHBIN Oujer Ne 1

ITo kypcy «Teopernueckne 0CHOBbI HEOPraHHYECKOH XHMHUM»

AJISE_CTYAEHTOB S Kypca CneuHaJbHOCTH «XHMHs (CHelL.)

Bonpocsl. 1. OcHoBHble nonokenust AMY. CoBpeMeHHbIe OnpeeneH s OHATHH aTOM U

monekysa. Ilpocteie u cnokHele BewiectBa. OTHOCUTEIbHAas aTOMHAs Macca, OTHOCUTEIbHAs
MoJiekyJsipHas Macca. Moib. Uncino ABoranpo. MonsipHas macca.

2. DHTpomus Kak (YHKIMS COCTOSHUSI CHCTEMbL TepMOAMHAMHYECKash BEpOSTHOCTD



cocrostaus cucteMbl W. CtanpaptHast sHTponus. Bropoe Hauano (3aKkoH) TepMOAMHAMHKH.
3. OcHoBHbIE TUIBI XUMHUYECKUX peakuuil. [IpuBecTu npumMeps! Kax a0l U3 HUX.

BuJier paccMOTpeH M yTBep:KaeH Ha 3acelaHuH Kadeapol

3aB. kadenpoii, npodeccop 3.X. Cynreiroa

VHTYIICKUA TOCYJIAPCTBEHHBII YHUBEPCUTET

DK3aMeHAUOHHBIN onJyier Ne 2

ITo kypcy «Teopernueckne 0CHOBbI HEOPraHHYECKOH XHMHUM)

JJISE_CTYAEHTOB S Kypca CHeNHAJbLHOCTH «XHMHS (cneu.)

BOl'lpOCbl.l. OcHOBHbBIE CTEXHUOMETPUYICCKHUEC 3aKOHBI. Turbl XUMHYECKUX peaKL[PIfI.

2. INoctynat I1nanka (TpeTbe HaUaNIO TEPMOJUHAMUKY). FI3MeHeHHe SHTPONHMHU BEIECTBA C

yBennueHneM — temmeparypbl.OHeprusi ['mGbca.  CssizanHas

XUMHUHYCCKOI0O rmponecca.

SHEeprus.

HanpasnenHocTs

3. Hamumure ypaBHEHHUS 3JEKTPOJUTHUYECKON MUCCOLMAIMK CIIEAYIOIINX BEINECTB. a)
cynbdara kamus; 0) oprodochopHoii kucnoTel; B) xmopuaa skenesa (III); r) mutparta Oapus, )

rUApOKCHaA HATPUA.

Buser paccMoTpeH U yTBep:KAeH Ha 3acedaHuu Kadeapbl

3aB. kadenpoii, npodeccop

3.X. Cyareirosa

Kpumepuu OUECHKU omeemd Hd IK3AMEHe

4-GannpHas IIKajIa ITokazarenn Kpurepun
(ypoBeHb
OCBOEHUSI)
OTtnuyno 1. IlomHora wu3noxenus | CTyOEHTOM JaH IOJNHBINA, B JIOTHYECKON
(MOBBIIEHHBII TEOPETHUYECKOTO MOCJIEIOBATENIbHOCTH  Pa3BEPHYTHIH OTBET
YpOBEHb) Marepuana; Ha IIOCTaBJEHHBIM  BOMpPOC, TIA€ OH
ITonnora U | IPOJEMOHCTPUPOBAJ 3HAHUS IIpeAMeTa B
NPaBUJIBHOCTb NOJHOM oOvemMe yueOHOW MpOrpaMmsl,
peLeHus JOCTATOYHO riy0oKo OCMBICTIUBAET
NPaKTUYECKOTO IUCLIUTUIMHY, CaMOCTOSITEINIBHO, u
3a/laHus; HCUEPIIbIBAIOLIE OTBEYaeT Ha
ITpaBUIbHOCT, W/HytH | AOTIONHHUTENBHbIC — BOMPOCHI,  MPUBOAMT
apryMEHTHPOBAHHOCT COOCTBEHHBbIE MPHUMEPBI MO MpodJIeMaTHKE
b U3JI0KeHUs] | TOCTaBIEHHOTO BOIIPOCA, permi
(HOCJ'IeI[OBaTeJ'IbHOCTb MPEAJIOKCHHBIE MPAKTUYCCKUE 3adaHUA oe3
I[efICTBI/IfI); (0)i117(¢10) 9
Xopowo 4. CamocrositenbHocth | CTyIEHTOM JaH pPa3BEepHYTBHIH OTBET Ha
NIOCTABJIEHHBIH  BONPOC, IZ€  CTYAEHT




(6a3oBbIii OTBETA, JIEMOHCTPHUPYET 3HAaHUS, NPUOOpETEHHbIE HA
YPOBEHb) 5. Kynbrypa peun; JIEKLUOHHBIX M CEMHHAPCKUX 3aHSATUAX, a
6. UT. TAK)Ke MOJIyUeHHBbIE IOCPENCTBOM U3yUEHUs
00s13aTeNbHBIX Y4eOHBIX MATEPUANOB IO
KypCy, AaeT apryMEHTHUPOBAaHHBIE OTBETHI,
MPUBOAUT MPUMEPSHI, B OTBETE MPUCYTCTBYET
cBOOOHOE  BJIAIEHHME  MOHOJIOTHYECKOH
peubl0, JIOTMYHOCTb U MOCIEN0BATEIbHOCTD
orBera. OHAKO JOMYCKAETCs] HETOYHOCTD B

OTBETE. Pemmn NPEIIOKEHHbBIE
NpakTHYeCKHe 3alaHus ¢ HeOOMbLUINMU

HETOYHOCTSIMHU.
Y 10BIE€TBOPUTED Crynentom JaH OTBET,
HO CBUJIETENLCTBYIOLINM B OCHOBHOM O 3HAHUU
(oporosbiit NPOLECCOB  U3Yy4aeMOH  IOUCLUIUIMHBIL,
YPOBEHb) OTJIMYAIOIUHCA HEeIOCTATOYHON IryOnHOI

U MOJHOTOM PaCKpbITHA TEMBI, 3HAHUCM
OCHOBHBIX BOIIPOCOB TCOPUH, cinabo
C(I)OpMI/IpOBaHHbIMI/I HaBbIKaMH dHaJIn3a
HBJ’IGHHfI, npoucccos, HEOJOCTAaTOYHBIM
YMCHUEM JaBaTb APTYMCHTUPOBAHHBIC
OTBECTBI u MNpUBOAUTDH MNPpUMEPHI,
HEOJOCTAaTOYHO CBO60,[[H]E>IM BJIaACHUECM
MOHOJIOTHYE€CKOH pE€4bI0, JOTHYHOCTBIO U

MOCJIEIOBATENBHOCTBIO OTBETA.
JlomyckaeTcst  HECKOJbKO  OmmOOK B
cofiep KaHuu OTBETa u peleHun
MPAKTUYECKUX 3aAaHUM.

Heynosnersopure CTyneHTOM naH OTBET, KOTOPBIH COAEPIKUT

JILHO pan CePbE3HBIX HETOYHOCTEH,
(YpOBeHb He OOHapyKMBAIOIIUI HE3HAHHE MPOLIECCOB
chopmuposan) 13y4aeMoit npesMeTHOMH obnacty,

OTJIMYAIOLIMIACS HErayOOKHUM pPaCKpbITHEM
TE€Mbl, HE3HAHMEM OCHOBHBIX BOIPOCOB
Teopuu, HeC(OPMHUPOBAHHBIMU HABBIKAMHU
aHaNM3a SIBJICHMMH, MPOLECCOB, HEYMEHUEM
JaBaTb  apryMEHTHPOBAHHBIE  OTBETHI,
cnabblM  BIQJCHHEM  MOHOJIOTHYECKOH
peubl0,  OTCYTCTBUEM  JIOTUYHOCTU U
MOCJIEIOBATEIbHOCTH. BriBoabl
MOBEPXHOCTHBI.  PelleHne mpakTHYeCKHX
3a/laHull He BBINONHEHO. T.e CTydeHT He
croco0eH OTBETHTb Ha BOIMPOCHI AaXe IPU
IOTMOJIHUTEIbHBIX ~ HAaBOALIUX  BONPOCAxX
IpenoaaBaTes.

9.1. VYEBHO-METOJIMYECKOE U HHOGOPMAIIMOHHOE OBECIEYEHHE
TACHUILINHEI
9.2.
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2. TI'munka H.JI. O6was xumust. — M.:HUurerpan-IIpecc, 2010. — 727 c.
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Koposuna. — M.: Bricinas mkoma, 2003, — 255 c.
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- IIpu CaMOCTOATCIbHOM H3YUCHUU TeOpeTH‘{eCKOﬁ TEMbI CACJIAaTb KOHCIICKT, MCIIOJIb3Yys
pekomennoBanHele B PIIJI  jurepaTypHble  HCTOYHMKM M pecypchl  MH(GOPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTH «MHTepHeT»
- NPU TOATOTOBKE K MPOMEXYTOYHOH aTTecTaliM MO MOAYJI0 HCIONb30BaTh Marepuaibl (HOHIA
OLIEHOYHBIX CPEACTB.

ITpakTuueckue 3aHATHS MPOBOIATCS C LENbIO YINIYOJNEHHUsI M 3aKpeIyieHns] 3HAaHUH, TONTyYeHHBIX
Ha JIGKLUSX M B MPOLIECCEe CAMOCTOSITENIbHOM padOThl HaJl HOPMATUBHBIMH AOKYMEHTAMH, Y4eOHOH U
Hay4YHOM JINTEPATYPOX.

ITpu NOArOTOBKE K MPAKTUYECKOMY 3aHATHIO HEOOX OZMMO:
- U3yYHTb, IOBTOPUTH TEOPETHUYECKUN MaTepHa MO 3aJaHHOH TeMe;
- IIPY BBINOJHEHUN IOMAIIHUX PACUETHBIX 3aJaHUH, U3YYHUTh, IOBTOPUTH THIIOBBIE 3aaHUS,
BBITIOJIHSIEMbIE B Ay AUTOPHH.

Pexomennanuu no padore ¢ HAy4HoO# U y4eOHOI JUTEpaATypOI

Pabota ¢ yueOHOI 1 Hay4HOI ITUTEPaTypPOH SIBJISIETCS TIIABHOW (POPMOI CAMOCTOSATENBHON
paboThl 1 HEOOXOIMMA MPU MOATOTOBKE K YCTHOMY ONPOCY HA CEMUHAPCKUX 3aHATHSIX, K MOIYJIbHBIM
KOHTPOJIbHBIM paboTaM, ompocy, 3adery. OHa BKJIIOYaeT MpopaboTKy JEKIIMOHHOIO MaTepuayia —
U3y4YeHUE PEKOMEHIOBAHHBIX HCTOYHUKOB U JIMTEPATYPHI IO TeMaTtuke jJekiuuid.  KoHCHekT yexiuu
IOJDKEH COZepkaTh pedepaTuBHYI 3amiCh OCHOBHBIX BOIPOCOB JIEKLMH, MPEIJIOKEHHBIX
npernoaasaTenaeM cxeMm (IPU UX AEMOHCTPALNH), OCHOBHBIX MCTOYHHMKOB M JIMTEPATyphl MO TEMaM,
BBIBOJIBI TIO KaXAOMYy BOmpocy. KOHCHEKT no/okeH OBITh BBIMOJHEH B OTHAENBHON TeTpamu Mo
npenmery. OH fOKEeH OBITh aKKypaTHBIM, XOPOLIO YMTAaeMbIM, HE CONEpPXKAaThb HE OTHOCSLIYIOCS K
TeMe UHQOPMALINIO HITH PUCYHKH.

KoHcnekTr! Hay4HOI IUTEpaTyphl IPU CAMOCTOSATENLHOM MOATOTOBKE K 3aHATUSIM JOJIKHBI
OBbITh BBIMOJHEHBI TAKXKE aKKYPaTHO, COAEPIKaTh OTBETHI HAa KaXXblii MIOCTABJIEHHBII B TEME BOIPOC,
UMETh CCbUIKY Ha HUCTOYHUK MH(OpMAaUMU ¢ OOs3aTeNbHBIM YKa3aHWEM aBTOPA, Ha3BaHMSA U roja
U3aHKUs MCIOJIb3yeMOH Hay4qHOH mutepatypbl. KOHCEKkT MoxkeT ObITh OMOPHBIM (COmEpIKaTh JIMLIb
OCHOBHBIE€ KJIFOYEBbIE ITO3MLNH), HO TIPH STOM IO3BOJIIOIINM JIaTh MOJHBIA OTBET IO BOIPOCY, MOKET
ObITh TOIPOOHBIM. OOBEM KOHCIIEKTA OMPEAEISETCS CAMUM O0YYarOIIIUMCSI.
B mporecce paGoTel ¢ y4eOHOI U HAYYHOM JTUTEPATY PO O0YUAIOIIUICS MOYKET:
- enaTh 3alMCH MO XOAY YTEHMs B BHJE NMPOCTOrO WM Pa3BEPHYTOro IUIaHa (CO3AaBaTh MEpeyYeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);
- COCTaBJISATh TE3HCHI (LUTHPOBaHHE HAauOOJee BAKHBIX MECT CTaTbU WM MOHOTpaduu, KOPOTKOE
U3JIO’KE€HNE OCHOBHBIX MBICIIEH aBTOPA);
- TOTOBUTb aHHOTALMHU (KpaTkoe 0000IIeHe OCHOBHBIX BOPOCOB paboThl);
- CO371aBaTh KOHCIEKTHI (Pa3BEPHYThIE TE3UCHI).









CseaeHust 0 nepeyTBepKIeHHH NPOrPAMMbI HA 0OYepPeAHOH yueOHbIil roa u
perucTpauuy H3MeHeHu

YueOHblii Pemmenue BueceHHble n3MeHeHMs TToamuce 3as.
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