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1. HEJIX OCBOEHUA JUCHUIIJINHBI

HeJ’IﬂMI/I OCBOCHHUSA NUCHHUILIIMHDBI «3.11eMeHTapm,1171 KYpPC XMMHUW» ABJIAKOTCHA:

HU3Yy4YCHUC CTYJCHTAMU OCHOBHBIX MMOHATUH ¥ 3aKOHOB XHUMUU,

OCBOCHHE OCHOBHOI'0O Mar€pualla II0 CTPOCHHIO aTOMOB,

XUMHYECKOH CBS3H H

3aKOHOMCPHOCTSM, CBA3AaHHBIM C MCPUOIANYCCKHUM 3aKOHOM U HepI/IOIIHHCCKOfI CHCTEMOH

snemenToB /I. 1. Menpeneena.

HN3YUYCHHUC OCHOB XUMHUYECKOU TCPMOANHAMHUKU U KHHCTUKU XUMHUUYCCKHUX ITPOLECCOB.

IMOJIY4YCHHUC I‘J'IY6OKI/IX 3HaHUM IO TECOPHUU PaACTBOPOB U TEOPHH OJICKTPOXUMHUYCCKUX

IPOLIECCOB.

CDOpMI/IpyeMLIC HHCHHHHHHOﬁ SHAHUA U YMCHUSA T'OTOBAT BBIITYCKHUKA JaHHOM 06paSOBaTeHBHOﬁ

MPOrPaMMBbI K BBIIIOJIHEHHUIO CIAEAYIOMINX 0000IEHHBIX TPYIOBBIX (GYHKINH (TPYAOBBIX (PYHKIINN):

Tabauya 1.1.

Kon u nau- Q0600meHHbIE TPYAOBbIE GYHKIHH TpynoBble pyHKIHN
MEHOBaHHUeE Kox HaumeHnoBanue Ypose HaumeHoBanmne Kon |Ypomenn
npodeccuona Hb (moxypos
JBHOTO KBaJIH €Hb)
CTaHJapPTa duxan KBaJIUQ

0 HKAIHH
01.001 IIena- Ilenarornueckas gesiTenb- 5-6 | Ilemarornueckas B/03.6 6
ror (memaro- B HOCTb T10 MTPOSKTUPOBAHUIO JIEATEIILHOCTD 10
ruveckast W peaju3alii OCHOBHBIX peajin3anuy IporpamMmm
JAeATeJbHOCTh 0011e00pa3oBaTEbHBIX OCHOBHOTO U CPEJTHETO
B JIOIIKOJIb- nporpamm o0mrero oopazoBaHUs

HOM, HAYAJIb-
HOM 00111eM,
OCHOBHOM
oomemM,
cpeaHeM 00-
meM o0pa3zo-
BaHuN) (Boc-
nUTaTe/b,
YUHUTEIb)




26.003 VYnpasneHue craaiuaMu [IpoexTupoBanue 0codo
«Cnenunaauct paboT O NPOEKTUPOBAHHIO CJIOXKHBIX M3JIENUH U3
10 MPOEKTH- U3enui u3 HaHOCTPYKTYPHPOBAaHHBIX
poBamiio HaHOCTPYKTYPHPOBAaHHBIX KOMIIO3UIIMOHHBIX C/03.7 7
U31eui U3 KOMITO3UIIHOHHBIX MaTepHajoB
HAHOCTPYKTY MaTepHajoB
PHMPOBaHHBIX
KOMIO3ULMOH
HBIX MaTepu-
aJI0B»
40.011 [IpoBenenue Hay4HO- [IpoBenenue maTeHTHHIX B/01.6 6
«Cnenunaauct UCCIIEIOBATENbCKUX U UCCIIEIOBAaHUH U
Mo HAY4YHO- OTIBITHO-KOHCTPYKTOPCKHUX omnpeneneHue
Hcceae10BaTeN pa3paboToK Ipu XapaKTEePUCTHK
bCKHM H HCCIIEN0BAHUN MpoAyKuuH (ycuyr)
OIBITHO- CaMOCTOATEIBHBIX TEM IIpoBenenue paboT 1o B/02.6 6
KOHCTPYKTOP 00paboTKe 1 aHAIH3Y
CKHUM pas- Hay4YHO-TEXHUYECKOMN
padoTkam» WHPOpPMALIUH U
pe3yIbTaToB
HCCIIEA0BAHUM
PykoBocTBO Tpynmoit B/06.6 6
pabOTHUKOB TPHU
UCCIICIOBAaHUU
CaMOCTOSITETILHBIX TEM
26.013 Konrtpons kauectBa ceippsi|  A/01.6 6
«Cnenmaauct KOHTPVOHB KaTeCTBa XM W MaTepUalIOB B OpraHu-
HMEeCKOH 1 OMOTEXHOJIOTH-
M0 KOHTPOJIO . 3aI[UM 110 IPOU3BOCTBY
KayecTBa OUO- ICCKOM TIPOALYKIUH Ha Boex OuomnpenaparoB 1Jis pac-
TeXHOJIOTHYECK pratiax TpOH3BOACTBEHHOTO TEHHEBOJICTBA
mpolecca
0ro Mpou3Bo/I-
cTBa nmpenapa-
TOB JJIfl pacTe-
HHUBEOJCTBA»
2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
Hucuunnuua «OneMeHTapHbld  Kypc OTHOCUTCS K 4acTd, QopmynupyemMoin

y4aCTHHKaMHU 00pa3oBaTeNbHBIX OTHOIIeHUH biioka 1; u3ydaercs B 1 cemectpe.




Tao6auuna 2.1.

CBs3b AUCIHUIIINHBI «3.]IeMeHTapHLII7[ KypC XUMHH» € MOCJICAYIOINUMH TUCHUMIUVIMHAMHA H

CPOKM MX M3YYCHUSA

Kon JMCUMIUIMHBI, CIIEYIOIINE 32 TUCITUTIIIMHON Cemectp
JIICITUTLTHBI «DIIeMEHTapHBIN KypC XUMHH

b1.0.06 Heopranuueckast xumust 1,2
b1.0.15 AHamuTnuyeckas XUMHUS 3,4
b1.0.07 Opranuyeckasi XuMust 5,6
b1.0.08 dusnyeckas XUMUs 5,6
b1.B.18 BricokOMONIEKYIIApHBIE COETMHEHUS 7
b1.0.09 Komnonnnast xumust 7
b1.B.05 TeopeTnueckre OCHOBBI HEOPraHUYECKOW XUMHUH 9,10

B pe3yjabTaTe 0CBOCHUA TUCIHUIIJINHBI oﬁyqalomm"dca JOJIZKCH

3HaTh:

[TpunHIMNBl K1accu(UKAMKA U HOMEHKIIATypy HEOPTraHHYECKUX COSTUHEHHIA;
OCHOBHBIE THUIIBI XUMUYECKUX CBSA3EH;

OCHOBBI COBPEMEHHOU TEOPHH CTPOEHUS aTOMa;

Teoprro KOMIUJIEKCHBIX COEUHEHUN;

OCHOBBI YHEPTeTUKH U KHHETUKH XUMUYECKHUX MTPOLIECCOB;

Teoputo pacTBOPOB HEAIEKTPOIUTOB U AJIEKTPOJIUTOB;

OCHOBBI 3JIEKTPOJIUTHYECKHUX IIPOLIECCOB;

YMmerh:

Haxomuth CBfI3p  MEXKIy CTPOCHHMEM BEIIECTBA M €r0  XUMHUYCCKUMHU
BO3MOXKHOCTSIMH;

Pemarp mio0ble XMMHUYECKHME 3a/ayd, OMUpPAsCh HAa TEOPETUUYECKHM Marepual
OCHOB XHUMHH;

[IpoBoauTh mpocTedMe pacy€Tbl MO  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM
pEaknusaM, SHEPTCTUICCKUM U KUHCTUUCCKHUM ITponeccaM, TCOPHUU paCTBOPOB;

Paborath B 1abopaTopuyl C HCIOJIB30BAHUEM MPOCTEHIIETO J1abopaTOPHOTO
00opyIoBaHus;

IIucate, xuMu4eckue pcakuuun JIFOOBIX XMMHUYECKUX IMPOLECCOB U BBIMNOJIHATE HA
UX OCHOBE HEOOXOIMMBIE PACUETHI.

Baagern:

MeTtoaukoi npoBeIeHNU XUMHUECKOT0 SKCIIEPUMEHTA B JIA0OPATOPHBIX YCIOBHSIX;
YMeHueM MpaBUIBHOTO OOBSICHEHUS PE3yJIbTaTOB JKCIHEPUMEHTA, €CIH Jlaxke
pe3yNbTaT OTPULIATEIbHBIN;



MertonamMu OkazaHUs MEPBOM MOMOIIM MPH HECYACTHBIX CIIy4YasX B XUMHUYECKOU
1abopaTopuH.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JUCIIAITJIMHBI

[Iporiecc wm3yueHHWs NIUCHMIUIMHBI HarpaBlieH Ha (OPMUPOBAHHE 3JIEMEHTOB CIEAYIOIINX

komretreHiuit B coorBerctBur ¢ ®I'OC BO 1o nanHOMy HanpaBJIeHHIO:

Tabnuya 3.1.

Kon HaumeHoBanue Nuauxarop B pe3yibTarte ocBoOeHust
KOMIIETEHII KOMIETEeHIINH JOCTHKEHHUS MUCHUTIMHBI 00YYaI0IHiiCH
U KOMIETEeHIINH JMOJIKEH:
Yuueepcanvnovie komnemenyuu (YK) u unouxamopul ux oocmusicenus
YK-1 Cnoco0en YK-1.1. Anammzupyer | 3HaTh: CBOH JIMYHOCTHBIE
OCYILIECTBJISITh npoGIeMHyI0  CHTya- | OCOOCHHOCTH U PECypChl
KPHTHYECKHMii anaqn3 | Lm0 Kkak  cucremy, | Y M€Th: QIEKBAaTHO  OLEHMBATH
CBOU CIIOCOOHOCTH u

NpPo0JIeMHBIX CUTY AUl
HA OCHOBE CHCTEMHOI0
MOAX0/a,
BbIPA0aTHIBATH
CTPATErulo AeCTBUIA

BBIIBISASI €€ COCTaB-
JSIIONME W CBS3H

MCKAY HUMU

BO3MOKHOCTH C COOTBETCTBHEM
KOHKPETHOH CUTyaluu

Baanern: HaBBIKAMH
CaMOJIMarHOCTHKHA  JIMYHOCTHBIX
KOMMYHHKATHBHBIX CIIOCOOHOCTEH
B JIEJIOBOM B3aHMMOJICHICTBUH

YK-1.2. Kpurudecku
OIICHUBACT HAJCIKHO-
CTb HCTOYHUKOB HH-
(dopmarum, padboTaer ¢
MPOTUBOPEYNBOM  WH-
(dopMmarueit u3 pa3HbIX

3HaTh: CII0COOBI
CaMOCOBEPIICHCTBOBAHUS  CBOEH
JEATEIBHOCTH C  YYETOM CBOHX
JIMYHOCTHBIX, JCJIOBBIX,
KOMMYHHKATHBHBIX Ka4eCTB

YMeTh: onpenensTh MPUOPUTETHI
JINYHOCTHOT O u

HCTOYHUKOB npo¢ecCHOHANBEHOTO POCTa
Baanern: npueMamMmu
LeJIeNoJaranuss M IUIaHUPOBAHUS
cBoel npodecCHOHATEHON
JIeSITETIbHOCTH

YK-1.3. Paspabatel- | 3HaTb: BO3MOXHbBIE BapHAHTHI

BA€T U COJIEPIKATEIBLHO pEeUICHUA TUIIMYHBIX 3aJla4

apryMEHTHpYeT CTpa- YMeTh: HCIIOIB30BaTh
WHCTPYMEHTHI HETPEPHIBHOTO

TErui0 peleHus Mpo-

5 . caMo00pazoBaHUs

JICMHON CHTyallin Ha Baanernb: METOINKaMU

OCHOBE CHCTEMHOTO H | camopa3BUTHS u

MEXKIUCHUIUIMHAPHO- camMoo0pa3oBaHus

0 IMoAX0J0B

Ilpogheccuonanvuvie (IIK) komnemenyuu u UHOUKAMOPDBL UX 0OCHUNCEHUA




K-1

Crnoco0eH BbIOHpATH H
HCNOJIb30BATh  TEXHM-
YyecKUe CpPeicTBAa U Me-
TOABI MCHBITAHUI A
pellleHUs]  HcCIIe]0Ba-
TeJILCKHUX 33124 XHMH-
YecKOi  MPOMBINLIEH-
HOCTH,

CIICIIHAJTUCTOM

NMOCTABJIEHHBIX
OoJgiee
BBICOKOI KBajJu(puKa-
100071

NK-1.1 IIpoBoaut 3kc-
NepUMEHTAIIbHBIC u
(wm) pacyeTHO-TEOpe-
TUYECKUE WCCIICTOBAHUS
B paMKax  Tpeajo-
JKEHHOTO TUTaHA

MK-1.2. Cucremarusu-
pyeT nHpOpMaLUIO, MO-
JY4YEeHHYI0O B XOJAE CO0-
CTBCHHBIX  HCCJIEOBa-
HU, aHaJU3UpPYyET €€ U
COIIOCTABISACT C JIMTE-
paTypHBIMH JJTAHHBIMU

3HaTh: - CTaHJAPTHHIC NPUEMBI
BBITIOJTHEHUS POCTEHININX aHATUTH-
YEeCKHX OTIBITOB;

- TUObl  (DYHKIIMOHAJBHBIX MaTe-
pHaJIOB B XUMHUYECKOH TEXHOJIOTHH:
KaTaJn3aTopPbl, aJiCOPOCHTHI, HIIEKT-
POJIbI, MEMOpaHbI, CEHCOPHI | JIp.

- ¢yHOaMeHTanbHBIE  KPUTEPHUU
3¢ (heKTUBHOCTH HCIIONbh30BaHUS
ceippsi u 3HEpropecypcoB B XTC,
OCHOBHBIC HAIIPaBJICHUS] TOBBIIIE-
HUS 3(QPEKTHBHOCTH HCIIOJIB30Ba-
HUSI CHIPHEBBIX U JHEPreTHUECKUX

pecypcoB
YMeTb: - TPUMEHATH THIIOBBIC
NpUeMbl  aHalW3a  BEINECTB U
MaTepHaoB;

- IIOJIB30BAaThCA CTaHAapPTHBIM

000pyI0BaHUEM XUMHUYECKOH j1a00-
patopud IpU PEUICHUH YIEOHBIX
3a7a4 Kypca AaHaJUTUYECKOW Xu-
MUH;
- CHCTEeMAaTU3UpPOBATh MaTepHabl
no COCTaBYy, CBOMCTBaM u
(YHKIMOHAIEHOMY Ha3HAUCHHIO;

- OUECHHUTh BECh MPOMBIIIICHHBIN
00BEKT Kak OOJBIIYI0 XUMHKO-
TEXHOJIOTHYECKYI0 ~ CHCTEMYy U
rpaMOTHO OmHcaTh €€  Hepap-
XHUYECKYIO CTPYKTYPY;

- HCHOJNB30BaThb TEOPETUYECKHE
MpeCTaBiIeHUs] i 0OOCHOBAaHUS
BBIOOpa TOrO WM HMHOTO METOAA
aHaNu3a;

- TPaMOTHO aHaJM3HPOBaTh MOIY-
YEHHBIE PE3YJIbTaThl, COTIOCTABIISTh
C UMEIOIIMMHUCS B JIUTEPATYPE;

- OLEHUTh HAyYHYI0O HOBHU3HY,
NPakTUYEeCKyl0  3HAYUMOCTh  H
JOCTOBEPHOCTh PE3YJbTAaTOB Hayd-
HBIX UCCIICIOBaHUH.

Buaaners: - craHgapTHRIMU HHCTPY-
MEHTaJIbHBIMH METOJIaMH HCCIIEI0-
BaHUsSI OPraHMYECKUX BEIIECTB U
MaTepHaJoB;

- HaBbIKaMH (POPMYITHPOBKH Ha-
YYHOM  HOBM3HBI, MpPAKTHUYECKOH
3HAYUMOCTH M JIOCTOBEPHOCTH pe-
3yJILTATOB COOCTBEHHBIX HAYYHBIX
MCCJIEIOBAHUH.

4. OFBEM JUCIHUNIMHBI U BU/IbI YYEBHON PABOTHI

Taoauna 4.1.




O0beM TMCHUIIMHBI M BUbI Y4eOHOH padoThI

Buj yuyeoHoii pa6oThi Bcero yacoB 1
cemMecTp
OO6mmast TpyA0€MKOCTh TUCITUTUTHHBI 144 144
AyauTOpHBIEC 3aHATHS 68 68
Jlexumn 36 36
[TpakTryeckue 3aHATHS 32 32
CamocrositenbHas pabota cryaentoB (CPC) 49 49
Kontposnb 27 27

5. COIEP)KAHME JUCLHHUILJIUHBI, CTPYKTYPUPOBAHHOE 10 TEMAM
(PA3JIEJIAM) C YKA3BAHHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJJEMUYECKHNX NJIU ACTPOHOMMNYECKHUX YACOB ¥ BUJ10B YUEBHBIX
3AHSATHUI

5.1. CTpyKTYpa IMCHUILIUHBI

OO0mmas TpyI0eMKOCTh JUCIUTUIMHBI COCTABIISICT 3 3a4eTHBIX equHuI], 108 dacos

Tab6auna 5.1.
NoeNe Cem. Buabi
n/n Paspnen Y4eOHo# padoThI ®opma TeKylero KOHTpoJis
JAUCUMIITHHBI ycneBaeMoCTH
Jlek- IIpakr. | CPC
110
padoThI
1. [TpenmeT XxuMum. 1 4 2 3
OcHOBHbIE NIOHATHUSA U TecT Ha XMM. HOMEHKJIATypy
3aKOHBI XUMUH.
2. Ctpoenne aToma 1 4 4 6 TecroBble 3agaHust
3. XuMHYeCKas CBA3b 1 4 4 6 Konrtponbnas padora Nel
4. ITepuon. 3axoH u 1 4 4 4
Komnoksrym Nel
NepUuoJ. cucTemMa
S. Crpoenne 1 4 2 6
KOMIUIEKCHBIX TecToBble 3ananus
COeTMHEHNN
6. | Hauama xumuueckoi 1 4 4 6
TecToBBIE 3aMaHU
TEPMOJIMHAMHUKHI




7. Kunernka u 1 4 4 6

MEXaHHU3M
Kontponbnas pabora No2
XUMHYECKON peakinu

8. PacTtBOpBI 1 4 4 6 TecToBBIE 3aMaHUS

9. 1 4 4 6 TecToBsie 3aganus
DNEKTPOXUMHUYECKUE
Konrtponsnas padora Ne3
CBOMCTBA PaCTBOPOB
KomnokBuym Ne 2

Hroro 3a cemectp 36 32 74

5.2. Conep:xanue TUCHUILIMHBI «JJIeMEeHTAPHBIH KypC XMMUI)

1. BBeaenue

XUMHUA KaK CHCTeMa 3HAaHUM O BEHIECTBaX M UX MPEBpalllCHUsX. Teopuss U SKCIEPUMEHT B
XUMHUHU. PasnudHbIE ypOBHU XUMHYeCKoW teopun. MHPopmarnmonHsie cuctembl. Cucrema
MPUOPUTETOB B Pa3BUTUU XUMHH. OCHOBHBIC MPOOJIEMBI COBPEMEHHOM HEOPraHWYECKOW XHMHH.
Pycckas HOMeHKiIaTypa HEOPraHWYECKMX COCIUHEHUU (KUCIOPOJ, OKHCEN, THUIPOOKHCh, BOjA,
1IeJI0Yb, MEPEKUCh BOAOPOJA, CEPHOKHUCIBIN, XJIOPUCTHIM U T.A.). MeXIyHapoaHas HOMEHKIJIATypa.
XUMHS 1 DKOJIOTHS.

OCHOBHbIE TIOHATUS U 3aKOHBI XMMUU. ATOMHAsi €IUHULA MAacChl. ATOMHas U MOJIEKYJsipHas
Maccel. Monbk. MonbHas Macca. BanentHocTs. CTeneHb OKHCIICHUS. ODKBUBaJICHT. MoJbHas Macca
sKkBUBajJeHTa. OnpeneneHuss XUMUYECKOTO SKBUBAJIEHTA 3JIEMEHTA, KHUCIOTHI, TMAPOKCHAA, COJIH,
okcuna.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  OKBUBAJEHTHI. 3aKOH  CTEXMOMETPUHU.  3aKOH
SKBUBAJICHTOB.

CriocoObl BhIpayKEHUS! KOHIIEHTPAIH PacTBOPOB.

2. Ctpoenne artoma. Pa3BuTme mnpeacraBieHuii o crpoeHuun atoma. KBaHTOBO-
MeXaHH4YecKas MoJeb.

AToM — Kak cioxHas cuctema. CinoxkHas cTpykrypa siapa. [IpoTonsl n Helitponsl. [IpoToHHO-
HEHUTPOHHAS TEOPHUsS CTPOCHHUS SApA.

JIBOMCTBEHHAs mpupoAa 3JIEKTpoHa. Macca M 3apsi DJIEKTPOHOB. BoOIHOBBIE CBOMCTBa
anekTpoHoB. CooTHomeHue HeonpeneneHHoctn ['eizenOepra. Ilonsitue opOutanu. BonxoBas
¢ynkuus u BomHoBoe ypaBHeHue Ilpeaunrepa. PaguanbHas u  opOUTaimbHas COCTaBIISAIOLINE
BOJIHOBOU (DYHKIIMH.

KBanrtoBble umcina. CTpyKTypa 3JEKTPOHHBIX 00ojo4Yek. KBaHTOBbIE ypOBHM, KBAaHTOBBIE
OJaypoOBHH, S-, P-, d-, f- aromubie opOutamu. IIpaBuiao KieukoBckoro. PeanbHble pacronioKeHus
YPOBHEW U IOJYPOBHEN B aTOME.

OcCHOBHBIE IPUHIMIIBI PACIPEIETICHUS MIEKTPOHOB B aTOME: IPUHIMUII HAUMEHBIIIEH YHEPIUH,
npuHuun [aynu u npasumno I'ynna.

N300paxeHune 3JeKTPOHHOM CTPYKTYpbI aTOMa MPU MOMOIIH 3JIEKTPOHHBIX GOPMYI U
KBAHTOBBIX SYEEK. DHEPreTUUECKUE AMarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

3. XumMuueckas CBA3b

[Tonatue xumMuueckoii cBs3u. KpuBble n3MeHeHUs1 SHEPTHH NPU 00pa3oBaHuM CBsi3u. [Ipupona
XUMHYECKOM CBs3U. KoJMYeCTBEHHBbIE XApaKTEPUCTUKW CBA3WM. Tum CBS3U. BaneHTHble u
MEXMOJIEKYJIIPHBIE CBS3H.




KoBanentnast cBs3p. J[Ba Merona oObsCHEHUS KOBaJIeHTHOM CBs3H. OCHOBHBIE MOJIOXKEHUS
Merona BaneHTHbIX cBs3ed (BC). IlonmsipHocth cBsizu. HenossipHble W TOJSPHBIE MOJIEKYJIBI.
JIMTIOTbHBI MOMEHT M XapaKTEPUCTUKHU CTETICHH TMOJISPHOCTH CBSI3U. THIBI THOpUIN3AIUI aTOMHBIX
opOuTaniell, HapPaBIEHHOCTh XUMUYECKON CBSI3U, T€OMETpUYECKasi KOH(UTypaIusi MOJICKYyI. G- U T-
cBsa3u. OquHapHble, ABOMHBIE U TPOWHbIE CBA3U. HeHackllaeMocTh CBsI3U. DHEPrusl CBA3U.

OcHOBHBIE TIOJIOKEHUS METOJa MOJICKYISpHBIX opourtaneit (MMO). Cas3siBaromue,
Pa3pHIXJIAIONINE W HECBS3BIBAIOLINE MOJICKYJISPHbIE OpOUTANM; G- U M- MOJEKYJspHble OpOUTasu.
CxeMbI MOJIEKYJISIPHBIX OpOHMTaNIel JBYXaTOMHBIX TOMOSIICPHBIX, T€TEPOSIICPHBIX U MHOTOATOMHBIX
Mosekya. [Topsaok cBsi3u. MarauTtHbie cBoiicTBa Mosiekyi. CpaBHenue metoaoB BC u MMO.

WNonnast cBsa3p. Kpurepuit o0pazoBaHus HOHHOM CBA3M. HeHAchIIaeMOCTh  CBS3H.
Kpucramnnueckoe coCTOSIHUE HOHHBIX coelMHeHMI. HeHanpaBieHHOCTh CBSA3U. DHEPIHsl CBS3H.

MexMouekyisipHbIe CBsA3U. BonopoHas cBs3b.

4, Iepuoauyeckuii 3aK0H U nepuoanUYecKkas cucrema iemenron .. MenjaesieeBa

[Toncku ocHOBBI Kiaccu(UKAMU XUMHUYECKUX AJIEMEHTOB JO OTKPBITUS HNEPUOAMYECKOIO
3aKOHa.

Tpu srtama paboter J[.M. MenneneeBa B 00NacTH CHUCTEMAaTHKH XUMHUYECKHX DJIEMEHTOB.
@opmynupoBka nepuogudeckoro 3akoHa. Co3gaHue NEPUOJUYECKOM CHCTEMBI  JJIEMEHTOB.
Jlornueckue BBIBOJBI U3 IEPUOJIAYECKOrO 3aKOHA U IEPUOJINYECKON CUCTEMBI DJIEMEHTOB.

CoBpemeHHass ~ (QOpMyYJIHMpPOBKa  IepuoaMYecKoro 3akoHa. CTpyKTypa  COBpEeMEHHOMH
IIEPUOIUYECKON CHCTEMBI 3JIEMEHTOB. KOpOTKONEpHOIHBIA M JIMHHOIEPUOJIHBIA BapUaHTHI
nepuoandeckor cucremsl. llepumon. I'pynma. Jlemenue rpynmsl Ha NOArpynmnsl. Tunnyeckue
AJIEMEHTBI, IIOJIHBIC aHAJIOTH.

S-, p-, d-, f- anemenTHI. BHYTpeHHSIS M BTOpUYHAS TIEPUOJHYHOCTb.

3aKOHOMEPHOCTH HM3MEHEHMSI OCHOBHBIX XapaKTEPUCTUK aTOMOB IO MEpPHOJaM U TpYIIaM.
Paguycel aTOMOB M MOHOB, 3HEPTUs MOHMU3ALMH, CPOJACTBO K AIEKTPOHY, JIEKTPOOTPULIATEIBHOCTD:
U3MEHEHUs JTHX XapaKTEepUCTUK [0 TMepuojaM M rpynnamM. 3aKOHOMEPHOCTH HW3MEHEHUs
BaJICHTHOCTH, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOWCTB JJIEMEHTOB M CBOWCTB OJHOTHITHBIX
COCTUHEHUH.

BanieHTHBIC 93JIEKTPOHBI M MHOTrOOOpa3ue BAJCHTHBIX COCTOSIHMII aromoB S-, p-, d-, f-
JJIEMEHTOB.

5. CTpoeHue KOMIJIEKCHBIX COeIUHEHUH

Koopmunammonnass teopuss BepHepa kak nepBas yJaayHas IIONBITKA TEOPETUYECKOTO
00BsicHeHus! cTpoeHHus KoMIUIeKCHbIX coenuHeHni (KC). OcHoBHbIE MOJO0XKEHHUS KOOPIMHALMOHHOM
TEOpUU: LIEHTPAJIbHBII aTOM M JIMraHAbl, BHEUIHAS U BHYTpPEeHHsS cdepa, KOOPAMHALIMOHHOE YHUCIIO,
PO KOMIUIEKCa, €ro 3apsijl, TIaBHas U MOOOYHAsK BAJIGHTHOCTH

[Ipupona xummueckoil cBsizu B KC. CoueraHue 3J€KTPOCTATHUECKOTO M KOBAJEHTHOIO
B3aMMO/JICHCTBUS LIEHTPATBHOTO aToMa (MJIM MOHA) ¢ Jura"gamu. [IoHsATHE O KHCI0TaX U OCHOBAHUSX
JIpronca.

Ponme KC B mpupone (dbepMeHTHI, XJI0po(UIUI, TeMOrJIOO0MH, KOMILJIEKCHbIE COEIMHEHUS
MHUKpPO3JIEMEHTOB B TNHUTAaHUU pAcTeHU, JiekapcTBa U subl). Mcnonb3oBanue KC B TexHomorum,
CEeJIbCKOM XO3SHCTBE M MEIMIMHE (pa3[elieHhe M OYHMCTKAa CMeceld HEeOPraHWYeCKUX COEIMHEHui,
0oppba ¢ XJIOPO30M paACTeHUH, MPOTHUBOOMYXOJIEBOE JEHCTBUE KOMIUIEKCOB IUIATHUHBI M JIPYTHX
snemeHToB). Jleryune KC u ux posib B HEOPraHUUECKOM CUHTE3€ (TOHKHUE IJICHKH, TE€TEPOCTPYKTYPBI).

6. Hauana xuMn4yeckoil TepMOAUHAMUKHA

OCHOBHbBIC TIOHATUS XUMHYECKON TEPMOAMHAMHUKHU: CHCTEMA, IMapaMeTpbl COCTOSHUS, paboTa,
SHEpPIus, TEIIOTA.



BuyTpeHHss sHeprus, U ee M3MEHEHHE MpU XUMUYECKUX U (Da3oBbIX MpeBpamieHusx. [lepoe
HAYaJ0 TEPMOAMHAMHKHU. OHTAIbIUS OO0pa30BaHMUS XUMHUYECKUX coeauHeHud. CraHmapTHOE
coctossare. CTaHIapTHBIC SHTAIBINUUA OO0pa3oBaHUA. TerioBbie 3(PGEKTh XUMHUYECKHX PpPEaKIIHil.
TepMOXMMHUYECKHE pacyeThl, OCHOBaHHbIE Ha 3akoHe I'ecca. TepMOXMMHYECKHE LIMKJIBI.
Tennoemkocts. TemmneparypHas 3aBUCUMOCTh TEIIOEMKOCTH W SHTaiIbIuu. YpaBHeHue Kupxroda.
DHeprusi XUMUYECKOHN CBSI3H.

Btopoii 3akOoH TEepMOJMHAMHUKH. OHTPONUA. 3aBUCUMOCTb SHTPONUU OT TEMIIEpaTyphl.
CrangaprtHas >HTpornus. V3MeHeHue SHTponuu mpH (Ha30BBIX MEPEeXo/aX U XUMUYSCKUX PEaAKIIHIX.
Oneprusi ['n66ca u »Heprus ['enbmronbia. Kpurepuii caMonpon3BoJIbHOTO MPOTEKAHKS MPOIIECCOB.
XUMUYECKUN MNOTEHUHMAJ, 3aBUCUMOCTh XHMMHUYECKOIO IOTEHIIMada OT KOHUEHTpPAlHH, HaBJICHHS
peareHToB. Y CIIOBHE XMMHUYECKOTO paBHOBecUA. M30TepMa XUMUYECKON PEaKIUU.

KoHcTaHTa XMMHUYECKOTO paBHOBECHsT KaKk Mepa TIIyOMHBI MPOTEKAHWS IIPOIECCOB.
Hcnonp3oBanne 3HaYEHUN CTAHJAPTHOM SHTAJIBIIUMU U SHTPONUHU JJIA pacuyeTa KOHCTAaHT PaBHOBECHS
XUMHYECKUX peakuuil. DakTopel, BIMSIOMIKE HA BEJIIMYMHY KOHCTAHTHI paBHOBECHs. TepMOIUHAMM-
YECKUU BBIBOJ| 3aKOHA JIeHCcTBYIOMUX Macc. CaBur xummuueckoro papHoBecus. [Ipunnun Jle HlaTense.

7. KnHeTHKAa M MeXaHH3M XHMHYECKHX peaxum‘i

CKOpOCTh XMMHUYECKOH peakluu, €€ 3aBUCUMOCTb OT HPUPOAbI U KOHLEHTPAIMU PEareHToB,
temneparypbl. Ilopsaok u MonekynsgpHOcTh peakuuu. KoHcTaHTa CKOpOCTH, €€ 3aBUCUMOCTH OT
TeMIeparypbl. YpaBHeHHE AppeHuyca. OHEpPrus aKTUBALUUHU (IEHCTBUTENbHAs M KaXXyIIascs).
[ToHsiTHE O TEOPWU AKTUBHBIX COYyJapeHHUI, aKTUBUPOBAHHOM KOMIUIEKCE B TEOPUH aOCOIIOTHBIX
cKopocTell peakuuu. MexaHU3M W KMHETHKA PEakUMd B T'OMOI'€HHBIX U T'eTEPOr€HHBIX CHUCTEMax.
Lennsie (H.H.CemenoB) wu xonebatenbubie (b.Il.benoycoB, A.M.JKaboTuHCckuil) peakuuu.
['omoreHHblif U rereporeHHblil katanu3. Hruburopsl u uHrubupoanue. OcoOEHHOCTH KHHETHKH
ra3ogasHblX, JKUAKO(QA3HBIX U TBEpAO(a3HBIX peakuuid. MeXaHu3Mbl peakuuid C ydacTueM
OpPraHMYECKUX COCIUHEHUM.

Xumunyeckoe paBHoBecue. OOpaTtumble W HeoOpaTuMble XUMUYeckue peakuuu. CocTosHue
paBHOBeCHsI M TPHHLIMI  MHUKPOCKONMHMYECKOH oOpatumMocTd peakuuu. Kunermueckuit u
TEPMOJMHAMHYECKHUH MMOIXO0/IbI K ONTMCAHUIO0 XUMUYECKOTO PaBHOBECHSI.

KoHcTaHTa XMMHUYECKOrOo paBHOBECHS M pa3iMyHble CHocoObl ee BblpaxeHus. CBA3b
KOHCTaHTbl XMMHUYECKOI'O PaBHOBECHSI CO CTaHIApTHBIM M3MeHeHHeM 3Hepruu ['mbodca. CmemieHue
XUMHYECKOT0 paBHOBecHs ITpU u3MeHeHuu ycioBuil. [Ipunnun Jle [larense.

BinsiHue cpenbl Ha IPOTEKaHWE XUMUYECKUX PEaKIUi. POk SHTAIBIIUIHOTIO U SHTPOIIUIHOTO
(akTOpOB B OIpeIelIeHUH HaIllPaBICHUS Ipoliecca.

8. PacTBOpHBI

PacTtBOpB! xuaKue (BOJHBIE M HEBOJHBIE), TBEpAbIe M razoodpasHbie. CriocoObl BBIPAKEHHS
KOHIEHTPAllUl pPacTBOPOB: MaccoBas J0Js, MOJSIPHOCTb, HOPMalbHOCTh, MOJISUIBHOCTb, MOJISIpHAsS
nonsi. PacTBOpbl  HachIIIEHHbIE, HEHACHIIICHHBIE M, KOHIIEHTPUPOBAaHHBIE U paz0aBlICHHBIE.
3aBUCUMOCTh PaCTBOPUMOCTH OT TeMIIepaTyphl. PacTBOpHI HealIbHbIE U peallbHBIE.

[TonsTHE O KOJIIOUIHBIX PACTBOpax.

KomnnuratuBHble CBOMCTBa PAacTBOPOB HE 3JEKTPOJIUTOB M 3IIEKTPOJIUTOB. JlaBineHue mnapa
OMHapHBIX pacTBOpoB. 3akoHbl Paynsa. Kpmockonust m 30yITHOCKONUS KaK METOIbI OMpPEeNCHHS
MOJIIpHBIX Macc. OCMOC U OCMOTHYECKOE /IaBJIEHUE B HEOPTaHWYECKUX U OMOJOTHYECKHX CHUCTeMaXx.
3akonsl Payns u Bant ['odda ams pacTBOpoB He 3JEKTPOIMTOB M AJIEKTPOIUTOB. M30TOHMUECKUI
KO3 UIIUEHT.

Onexrponutuyeckas auccouuanus (C.Appenuyc). CunbHble U cliabble 2I1eKTPoIuThl. CTeneHb
U KOHCTaHTa auccouuanuu. MakTopsl, BIUAIOIINE HA CTENEHb 3JIEKTPOJUTHUYECKON TUCCOLMALMH.
Kaxymascs creneHp MUCCOIMALMU CHIIBHBIX SJEKTPOIUTOB. Jluccoumarus ciabbIX 3JIEKTPOJIHUTOB.
3akoH pa3Benenusi OcTBaiba.



Bona kak BaxkHenmui pactBoputenb. KoHcranTa nucconunanuu Bosbl. MoHHOE npousBenenne
BOJIbl. BOIOpOIHBIN MMOKa3aTelNb.

I'mpponus coneit. KoHcranTa paBHOBeCHs peakuuu ruaposn3a. MakTopbl, BIUSIONIME Ha
PaBHOBECUE PEAKIIMI TUIPOIU3A.

[Ipou3BeneHne pacTBOPUMOCTH IUIOXO PACTBOPUMBIX CHJIBHBIX 3JEKTPOJIMTOB. Y CIOBHS
OCaXKJICHUSI U PACTBOPEHUS OCAJIKOB.

9. DiIeKTPOXMMHUYECKHE CBOIICTBA PACTBOPOB

CormpsixkeHHbIE  OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE  Mmapbl.  [loHsiTue 0  JBOWHOM
AJIEKTPUYECKOM CJIO€. DJIEKTPO/Ibl, TAIbBAHUYECKAS AYehKa. DINEKTPOAHbIN noTeHIman. CTangapTHbII
NIEKTPOAHBI noTeHuMan. Psn  HanpsbkeHui.  OmnpeneneHUe  HalpaBICHHUS — OKUCIMTEIBHO-
BOCCTAHOBUTEIbHBIX peakuuil. YpaBHeHue HepHcTa. DIeKTposu3, 3JIEKTPOXUMUYECKHE MCTOYHUKHU
SHEPTUU, KOPPO3US KaK IEKTPOXUMHUUECKUI TTpoLiecc.

6. OBPASOBATEJ/IBHBIE TEXHOJIOT'H

[Tpu u3y4yeHnn TEOPETUYECKOTO Kypca Ha JEKIHUAX MpeaycMaTpUBaeTCs 3all0KeHHUE MaTepuana B
BuJE npeseHTanuu. OTaenbHbIe IEKIUH W3TIaratoTcsl M0 MpoOJIeMHOM TEXHOIOTHH.

Ha nexumsix wHCHmoip3yloTcsi B KadecTBE JAEMOHCTPAallMOHHOTO Martepuana [lepumoandeckas
cucrema siemeHToB J[. . MenzeneeBa u psa Apyrux CpaBOYHBIX TAOJIHIL.

[Ipy u3yuyeHUU CBONCTB OTIENBbHBIX XMMHUYECKUX COCIUHEHHH M XHUMHYECKHUX MPOIECCOB
MpeAyCMaTPUBAETCS MMOCTAHOBKA JIEKIIMOHHBIX JEMOHCTPALMOHHBIX OMBITOB.

HekoTtopeie pa3nensl TEOpETHYECKOro Kypca H3Y4aroTCsl C HCIOJB30BAHHUEM OIEpeXKaroulei
CaMOCTOSITENIHOM paOOTHI: CTYAEHTHI OJYYalOT 33/1aHHUs HAa 03HAKOMJIEHHUE C HOBBIM MaTepUajoM J10
€ro M3JIOKEHUS Ha JICKIHUAX.

Ilepen odvepenHoON JIeKIUU, KakK TMPABWIO, MPAKTUKYIOTCA <JIETY4KH» [0 MaTepHuainy
Opeaplayliell JeKIUU. OTO TO3BOJSET ONPEIENIUTh CTENEeHb YCBOEHHUS W3JI0)KEHHOTO paHee
maTepuana. [l 6osee 0CHOBAaTEIbHOMN OLIEHKH YCBOSIEMOCTH TEOPETUYECKOTO MaTepuaa CTy/IeHTaMu
UCIIOJIB3YIOTCSL TECThI, @ TaKXE TPaJUIMOHHBIE MHUCbMEHHBIE U YCTHBIE KOHTPOJIbHBIE MEPONPUSTUS

(KOJJTOKBUYMBI, KOHTPOJIbHBIE PabOThHI).

7. HEPEYEHb YYEFHO-METOJUYECKOI'O OBECIIEYUEHUS 1JIsI CAMOCTOSITEJIbHOM
PABOTbBI OBYUYAIOLIIUXCA 11O AUCHUIIJIMHE (MOAYJIIO)

JlexnmoHHBIE 3aHATHS TPOBOIATCS | pas Hemeno B 00beMe 2 9acoB U 3 4aCOB MPAKTUICCKUX 3aHATHI B TIEPBOM
cemectpe. Ilociae OKOHYAaHMS M3YYCHUS Ka)KIOM TEMbI CTYICHTHI IPOXOAST TECTUPOBaHHE, COOECeq0BaHUE,

BBITIOTHSIFOT KOHTPOJIbHBIE PaOOTHI.

7.1. IlepeueHb-y4eOHO-METOAMUECKOTO O0eCTIEYeHUS ISl 00yUYaIOIINUXCS 110 AUCITUTUTHHE:



1. AxmeroB H. C. O6mmas 1 Heopranudeckast Xumusi: yaeOHuK ais By30B/H. C. AxmeToB.
— M.: Beicmt. mk., 2012. — 743 c.
2. I'muuaka H.JI. O6mas xumus. — M.:Uurterpain-Ilpecc, 2010. — 727 c.

3. I'munka H.JIL. 3agauu u ynpaxknenus mno ooment xumuu. — JI.: Xumus, 2011.

7.2. YkazaHus asi 00y4aroniuxcs o OCBOCHHIO TUCITUTUTHHBI

Taoauna 7.1.

Conep:kanue caMOCTOSATEILHOM PadoThl 00yYAO M XCS

Homep

pazoern

o

TeMbl/GOI’lpOCbl, BbIHOCUMbBLE HA CAMOCMOANME/IbHOE U3Y-

Yerue

Kon-60
4acoe

Dopmwvl pabomol

BpencHue. OCHOBHBIE ITOHSTHUSA M 3aKOHBI XHMHH.

cobeceoBaHuE,
TECTOBBIN
KOHTPOJIb

CrtpoeHue aToMa

cobecenoBaHue,
TECTOBBIN

XUMHYECcKas CBSI3b

CobecenioBanmue,
TECTOBLIA KOH-

TPOJIb

Hepnonnqecm/lﬁ 3dKOH M TMepruoanvcCKas

XUMHYECKHUX d1eMeHTOoB J[.11.MeHaeneeBa

cucreMa

CobecenoBanue,
TECTOBBIA KOH-

TPOJIb

CtpoeHue KOMITJIEKCHBIX COSTMHEHUN

cobeceoBaHuE,
TECTOBBIA KOH-
TPOJIb

Hauana xuMu4ecko TepMOIMHAMUKH

cobeceloBaHueE,
TECTOBLIU
KOHTPOJIb

KuHeTnka 1 MEXaHU3M XUMUYECKOW peaKuu

cobecenoBaHue,
TECTOBLIU
KOHTPOJIb

PactBOpBI

cobecenoBaHue,
TECTOBBLIN
KOHTPOJIb

3J'ICKTpOXI/IMI/I‘-ICCKI/Ie CBOICTBa PacTBOPOB

cobeceoBaHue,
TECTOBBIN
KOHTPOJTh

8. OHEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU "

MPOMEXXYTOYHOM ATTECTAIIAU




Tema:

1.

10.

11.
12.

13.

14.

Bonpocul ona cobecedosanusn
«OCcHOBHBIE KJIACCHI HEOPTAaHUYECKHX COeTUHEHHI»

Kakue OunapHbie COeTMHEHUS HA3bIBAIOT OKCUAAMH? YKaKUTE BO3MOXHBIE CIIOCOOBI UX
MOJTyYCHUSI.

Ha yem ocHOBaHa kiaccu(uKaIys OKCHIOB Ha: a) HECOJIeo0pa3yoIre U cojaeodpa3yromue; 0)
KHCIIOTHBIE, OCHOBHBIE H MTPOSBIISIONINE KUCIOTHO-OCHOBHYIO JBOMCTBEHHOCTH? Kakue
PEaKIUU XapaKTEPHBI 711 OKCHJIOB KaXI0H U3 ITUX TPYIII?

[IpuBenuTe MpuMEPHl OKCHUIOB, KOTOPBIE MPU B3aUMOACHCTBUH C BOAOW 00pa3yloT JIBe
kucyioThl. Kak B3aumopeictByroT ¢ pactBopom Ca(OH); okcuapl N2Os, NoOs u NO,?

B ueM niposiBisieTCst KMCIIOTHAS TTPUPOJIA TEX OKCHIOB, KOTOPHIE C BOJIOM HEMOCPEICTBEHHO HE
B3aUMOJICUCTBYIOT?

HazoBute 0cHOBHBIE OKCHIBI, HETIOCPEICTBEHHO B3aUMO/ICHCTBYIOIIKE ¢ BO10M. HanumuTe
YPaBHEHHUS COOTBETCTBYIOIINX PEAKIIHA.

Kakwue mo xapakrepy OKCHJIBI 00pa3ylOT HEMETAIIBI U METAJUTBI B PA3HBIX CTEIICHSIX
okucnenus? [lokaxure 3To Ha npumepe okcuaoB xpoma CrO, Cry03, CrOs.

Y Kakoro u3 JByX OKCHJIOB OCHOBHBIC CBOMCTBA BhIpakeHbI cuibHee: FeO wmm FeyO3; SNO nm
SnO;,; ZnO umnu CdO; SNO unu PO; BbO wim CaO; As,0O3 nnu BirO3?

B kakux cimy4asix qBa OKCHIa MOTYT B3aUMOJICHCTBOBATH JIPYT C JPYTOM M KaKUe COeIMHEHUS
pH 3TOM 00pazyroTcsi?

Kakue okcuipl 1 Ha KAKOM OCHOBaHHH MOTYT ObITh OTHECEHBI TAKXKe U K KJIACCy COJei?
[TpuBeHuTE COOTBETCTBYIOIINE TPHUMEPHI.

dopmynamMu KaKuX COJIeH MOXKET OBITh ()OPMAaTHHO BBIPAXKEH COCTAB TAKUX MUHEPAIOB, KaK
IIMTAHEITN, TAyCMaHUT, MarHeTUT? K Kakomy KJlaccy ClielyeT OTHECTH dTH COCTUHEHUS?

Kak nmonyuauts okcugsl CuO, CO,, SO, P20s, Fey03, MgO 13 poCThIX U CITOKHBIX BEIIECTB?
[TonyunTe MO J1Ba OKCHJIA U3 PA3TMYHBIX HCXOJHBIX BEUIECTB: a) KUCIIOT, 0) OCHOBAHUH, B)
COJIe.

Kakoii okcua MOXKHO IOTYYUTh U3 Kax a0l KucioTsl cienyroero psaa: HC104, HoMoOg,
HzCFzO7?

Kak momyunts OKCHI IIMHKA U3: a) MeTailia, 0) muHepaioB rammess ZNCO3 1 TUHKOBOM
obmanku ZnS?

15. Yepes kakoi mMpOMEKYTOUHBIN TIPOYKT, JIETKO pa3jiararoluiicss Ipy HarpeBaHUU, MOKHO

16.

17.

18.

19.

MOJIY4YUTh OKCUJT MeTaiuia u3 ero conu? [lokaxure 3To Ha npumepax: FeClz—Fe,0s;
A1(CH3CO0)3—A1,03; CuSO;—CuO; MnBr,—MnO. Kak MO>KHO JiJIsl OJTHOTO B TOTO K€
3JIEMEHTa U3 OJJHOTO OKCHJIA MOJIyYUTh JPYTOM.

Kakue conu Ha3pIBatOT ruipokcocossiMu? Kak Mx MOXKHO MOJIYYUTh, €CIH UCXOAHBIM
BEIIIECTBOM SIBJISICTCS TUPOKCHUT WK coJib, Haripumep MN(OH), u Fez(S04)3?

Hanwumre rpadudeckue Gpopmyinsl: ruapokcodpomuaa mapranaua (11); rugpoxkcoxkapbonata
MarHusi; THAPOKCOHUTPATA ATFOMUAHUS; TPUTHAPOKcodocdaTa KarbIusl.

B 4eM ruapokcocoy mposIBISTIOT CXOJICTBO: ¢ OCHOBAHUSAMH, ¢ coisiMu? TTokaxute 310
YPaBHEHHUSIMHA COOTBETCTBYIOIINX PEAKIINH.

[TpuBenuTe MIPUMEPHI PITEMEHTOB, KOTOPHIE BMECTO THAPOKCOCOIEH 00pa3yroT OKCOCOH. 3a
cdeT yero 3to npoucxoaut? Hanumure rpadpudeckue Gopmyisl: xaopuaa okcocypbmbi(11);
cyib(ara OKCOTHTaHA; XJOPHJIA TMOKCOypaHa.

20. IlpuBeuTe MpUMep KUCIOT, OCHOBAHUH U COJIEH, U3 KOTOPBIX HEJb3s MOJIYYUTh THAPO- U

THJIPOKCOCOJIH.



21. Kak MOXHO OCYIIECTBUTH CIIEIYIOIINE MEPEXObI B MPSMOM B 0OpaTHOM HAIIPABIICHHUU:
KHCIIOTa —THAPOCOJIb —CPEIHSSI COJIb —TUAPOKCOCOIh — TUAPOKCUIA OKCUT?

22. Harummre ypaBHEHUS pEaKIfii, KOTOPBIE MTOCIEI0BATEIBHO MPOTEKAIOT IPU TIOCTCTICHHOM
nobasnennn: a) NaOH k pactBopy ruapocynbdara muHKa; 0) KUCIOTHI K paCTBOPY aJlOMHHATA
KaJIusl.

23. Kakumu 1ByMs crioco6amMu MOKHO TIOJIYYHTh: ) CYJIbPUI MEAN U3 METAUIMYECKON Meau; 0)
XJIOPH/]T ATFOMUHHSI U3 METAJUIMYECKOTO ATFOMUHUS?

24. Hanmmurte ypaBHEHUS PEaKIIHiA, TP MTOMOIIY KOTOPHIX MMEPEUNCIICHHBIE HIKE COJTH MOTYT
ob1Th iepeBeacHbl B cpenuue: (CUOH),SO,4, Ca(HCO3),, [AI(OH);]2SO4, Cra(OH)4SO..

Tema: «Ctpoenne atoma. [lepuoanyeckuii 3aKoH U NePUOANYECKAS CUCTEMA XUMHYECKHX
semenToB .. MeHnaeseeBa»

1. Yro Ha3bIBaOT MPUHLUIIOM HEONPEAECICHHOCTH U COOTHOLLICHUEM HEONPEACICHHOCTH?

2. IlpuMeHHMMO M MOHATHE TPACKTOPUHU ABMKEHHsI K MUKpodyacTuiam? Yem 310 onpeaensercs u
KaKO€ MOHSITHUE €ro 3aMeHsIeT?

3. 3. HeompeneneHHOCTh MOIOKEHUS SJIEKTPOHA PaBHA!

4. a) 10™ u; 6) 1 cm. Kaxoii Gy/1eT mpH 5TOM HEOIPE/IeICHHOCT B HMITYIIECE H CKOPOCTH?

5. HeompeneneHHOCTh B CKOPOCTH 3JIEKTPOHA paBHA 10® em/c. Haitzure COOTBETCTBYIOLIYIO
HEOIpeIeJIEHHOCTh B MOJIOKEHUH AJIEKTPOHA.

6. IlorpemHocTs B OnpeeeHUH NOJ0XKEeHU IeKTpoHa paBHa: a) 0,5 cm; 6) 0,05 um. Kakoit
OyzeT mpu 3TOM MOTPELIHOCTh B onpeaeraeHun ckopoctu? [l BToporo citydasi cpaBHUTE AV,
BBIP)KEHHYIO B KM/C, CO CKOPOCTBIO IBUKEHUS AJIEKTPOHA 110 nepBoit opoute bopa.

7. CkopocCTb ABM)KEHHMS SJIEKTPOHA I10 TepBoi 60poBcKoii opoute paBHa 2187 km/c. Eciu
MOTPENIHOCTh B ONPEJEIEHNN CKOPOCTH paBHa 1 KM/c, TO Kakoil OyJeT Mpu 3TOM HOTPELIHOCTh
B olpeziesieHuu KoopAnHaTel? CpaBHUTE €€ CO 3HAaUEHHUEM PaJinyca OpOUTHI.

8. CBer nMeeT JBOWCTBEHHYIO IPUPOY, IO3TOMY SHEPTHUsi (OTOHA MOXKET OBITh BBIpaKEHA
IBYMs ypaBHeHUsIMU: E=hv n E=mc’. Haiinure oTcroia B3anMOCBSI3b MEKY JUIMHON BOJIHBI,
CKOpOCTBIO cBeTa U Maccoi (hotoHa. [Tomyunre ypaBHenue ne bpoiins, 3amMeHuB (HoToH m000i
MuKpouacTuieil. [loueMy KopIycKyIsspHO-BOJIHOBOM yaju3M CBOMCTBEH TOJIBKO MHUKPO-
yacTham?

9. Kaxkoe skcniepuMeHTaIbHOE MOITBEPKACHUE HalllJla TUIIoTe3a J1e bpoilyis o BOITHOBBIX
CBOMCTBAaX MUKPOYACTHIL?

10. Yemy paBHa J1eOpoitieBcKas JUTHHA BOJHBI AJIEKTPOHA, TBUXKYIIIETOCS CO CKOPOCTRIO: a) 6-10°
Mm/c; 6) 2187 xm/c?

11. Yemy paBHa macca ¢poToHa KpacHoro cBera (X=648 um)? CpaBHHUTE ee C Maccoii

12. snexrpona (9,1 1-10% 7).

13. Yemy paBen umnynbc (poToHa i cBeTa ¢ A=485 HM?

14. Dueprus ¢porona paBHa 5 107 Jx. Haiinure 1iuHy BOJIHBI OTOTO U3JIydeHMs. Uemy paBHbI
JUIMHA BOJIHBI, Macca U UMITYJIbC JUIs (poToHA ¢ sHeprueit 6,7 7B?

15. Ecnu atom renust umeet sHepruto 0,04 3B (3Heprus TenaoBoro IBUKEHUS PU KOMHATHON
TeMITepaType), TO Kakoi OYJeT COOTBETCTBEHHO JIeOpOIeBCKas IJIMHA BOJTHBI?

16. Yro Ha3pIBalOT 3HEpruei nonmsanuu’? Kakas BenmnunHa uMeeT ¢ Hell 0JTMHAKOBOE YHCIIOBOE
3HaYeHue? B kakux eIuHUIIaX OHU U3MEPSIIOTCS?



17. quy PAaBHO YHCJIO BCCX BO3MOKHBIX NOHU3AIMOHHBIX IMOTCHIUAJIOB AJId JaHHOI'0 aTOMa U 4TO

SBIISICTCSA MPUYMHON YBEJIIMYCHUS UX 3HauUeHuil B psaay: 11<l,<l3...?

18. Kak 3aBUCHT BeJIMYMHA HOHHU3ALMOHHOI'0 NOTCHIHAJIa OT 3HAYCHHA AJIA 3JICKTPOHA I'NIaBHOI'O

KBAHTOBOI'O YHCJIa U YCM 3Ta 3aBUCHUMOCTD 06YCJ'IOBJ'IeHa?

19. Kak MO>HO IO OKCIICPUMCHTAJIBHO HaﬁﬂeHHBIM HOHHU3AIIMOHHBIM ITOTCHIHAJIaM YCTAHOBUTD

HAJIMYUE B aTOME JICKTPOHHBIX CJIIOEB U YHCJIO DJIEKTPOHOB, KOTOPBIC OHH COJICPIKAT?
[Tokakute 3TO, MONB3YAICH 3HAYCHHUSIMH dTUX BeNMUYUH i Oepurums: 11=9,3; 1,=18,2;
15=153,7 u 1,==217 3B.

20. Kak 10/KHBI OTIMYATHCS APYT OT Apyra HOHU3AMOHHBIC TIOTEHIIMAIBI AaTOMOB: a) HATPHS U

XJiopa, 0) Kalusl U KPUITOHA, B) Oepuiuust u 6apusi?

21. Yto Ha3BIBAIOT CpPOACTBOM aTOMa K SHeKTpOHY? Z[J'IH KaKuX 3JIEMCHTOB 3Ta BEJIMYMHaA UMECT

HauOoJIbIIEE MOJOKUTEIbHOE 3HAUCHHUE U JUIA KaKUX OTPHULATCIIBHOC 3HadyeHune? Kakue
OKCIICPUMCHTAJIBHBIC NAHHBIC YKA3bIBAKOT Ha HEBO3MOKHOCTb CYHICCTBOBAHWA MHOI'O3aPAAHBIX
IMPOCTBIX HOHOB?

22. Kakoil BbIBOJ MOXHO CAEJIaTh O CBOMCTBAX AJIEMEHTA 10 3HAUECHUIO U1 HErO HOHU3ALMOHHOTO

MOTEHIMAIA U CPOJICTBA K DJIEKTPOHY?

23. YUTo Ha3pIBAIOT a0COTIOTHOW U OTHOCHTEIHLHOU JIEKTPOOTPHUIIATeIbHOCTRI0? Kak 1o 3HaYeHHIO

STOU BEJIMYUHEI MOKHO, CYAUTHh O HAIIPaBJICHUU CMCIICHUA I-)JICKTpOHHOﬁ IIJIOTHOCTH IIPpU
00pa3oBaHUM CBS3CH?

24. YT0 HaA3BIBAIOT CTENEHBIO OKUCIIEHNS dJIEMEHTA U UMYy paBHa UX 061112151 CyMMa B MOJICKYJIC U

noue?

25. HpI/I BBICOKHMX WJIM HU3KHX 3HAUEHHIX CTEIEHb OKHUCIIEHUS 3JIEMEHTA MOXKET OBITh paBHa

3apsily ero CBOOOAHOTO MPOCTOTO HOHA?

Tema: «Xumuueckasi CBA3b»

Memoo eanenmmuuix cxem.

1.

MoskeT 11 JUTMHA CBSI3U OBITh paBHOWM CyMME PaInyCOB JABYX aTOMOB, KOTOphIE €€ 00pa3ytoT?
[MTokaxwuTe U 00BACHUTE HA TpuMepe MoKy bl Hy, 3Hast, uto r/H/=0,0531m, a d/H-
H/=0,074uM.

Breruucnure snepruto o -cBsa3u C-C, ecnu ctangapTHas Teruiota oopazoBanus C-H u3
ra3000pa3HbIX yriaepoja u Bojopoja paBHa -2815 k/[x/mMomnb, a sHeprus o-cBs3u C-H paBHa -
411,3 xJIx/MoJIIb.

Oueprus aucconuanuu HJ pasua 298,4 kJ>x/mMons. MoxHo i1 paznoxuts HI Ha aeMeHTh
npu o0JIy4eHUH yIbTPadruOIEeTOBBIM CBETOM A = 210" m? Kakyro sHepruto Hajo 3aTpaTHTh,
4TOOBI Pa3JI0KUTh 5-10° r HI?

[Toyemy MakcuMalibHast KOBAJICHTHOCTH (hochopa MOXKeT OBITH paBHOH IIATH, a Y a30Ta TaKOe
COCTOSIHHE OTCYTCTBYET?

B pamkax teopun BC 00bsiICHUTB, TOUeMYy y OOJIBIIMHCTBA P-3JIEMEHTOB C TIEPEMEHHOM
BaJICHTHOCTBIO €€ 3HAUECHHUs pa3InyaroTcs Ha 27

JUIst KaKHX 9JIeMEHTOB, HMEIOIIUX SICKTPOHHBIC KOH(HUTYPALMK BHEIIHETO CJ10s aToMa 35° p? |
4s? p4 , 5s* p5 , 6s* p5 XapaKTePHBI IepeMeHHas YETHAS U TIepeMeHHast HeuETHas! BaJICHTHOCTH?



10.

11.

12.

b)

c)
d)

13.

14.

15

16

17.

18.

19.

20.

21.

Ha ocHoBaHuM pa3HOCTH 3JIEKTPOOTPULIATETLHOCTH aTOMOB 3JIEMEHTOB YKAXKUTE, KaK
W3MEHSETCS CTENEHb HOHHOCTH cBsA3U B coeandennsx HF, HCI, HBr, HJ?

Paccuwnraiite 3¢ (eKTUBHBIE 3apsiIbl aTOMOB BOJIOPO/Ia ¥ XJI0pa, 00pa3yIoIX KOBAJICHTHYIO
HOJIIPHYIO CBA3b, €CIHU U3ycn MOJIEKYNbI HC1 paBen 3,410 K™, a umma csisu H- C1 paBHa
1,2710" m.

Kak  MOXHO OOBSICHHTB, UTO aMMHAK U TPU(TOPH a30Ta, UMEIOLINE OJTMHAKOBYIO TTH-
pamMuIanbHy0 GOpMy U COMEpIKAIINe aTOMBI JJIEMEHTOB C IPUMEPHO OJMHAKOBBIM PA3ITHIUEM
B DJICKTPOOTPHULIATECIBHOCTH, CYIICCTBECHHO Pa3IndarOTCs 10 BEIMYUMHE JUIIOJIbHBIX MOMCHTOB!
i (NH3) = 0,49 « 10 Kirm, w(NF3)=0,07-10"° Ki- m?

Kaxk cornacoBaThs Manyo noJipHOCTH CBsi3U B Mosiekyie CO (u = 3,33 10 Kim) co
3HauuTenbHbIM paznuuneM B D0 C u O 0(C)=2,5; 50(0) =3,5.

Juna cBsizu H-F pasnaa 0,092 uMm, a monsipHocTh coctaniser 45%. Haiaure W/H-F/.
0

VY CTaHOBUTH IPOCTPAHCTBEHHYIO CTPYKTYPY CIEAYIOLUINX MOJIEKYII:

COS, COCl,, CF4, SiFs%;
NHs, NO,, PH, PO,
H.S, SCl,, SF4, SO,F»;
Cl,0, ClO3™ CIO, °, JO&™.

[TokaxxuTe BIUSHUE HEMOACIEHHBIX 3NeKTpoHHBIX nap /HII/ na ¢popmy monekyn BrFs, SFq,
JCl;", JFs. IIpenckaxkute /SKBaTOpUaIbHOE WK akcHalibHOE/ pacmooxerue HIT.

Memoo monexynapuslx opoumaeil.

Kak Ha ocHOBe Teopun MO onpenenstoT KpaTHOCTb CBSI3U MEXy JBYMs aTOMaMu?
[TpuBeauTe mpuMepsl.

. Kax Teopust MO 00bscHseT HEBO3MOKHOCTh 00pazoBaHus Monekyn Hey, Bey, Nep.

. Kak teopust MO o0OmwsicHsieT: a)quamaraetusm mosekyn Na, Fo; 6) mapamaruerusm B, u O2.

CocraBuTh 3HepreTideckyto auarpammy MO gactury NO*, NO u NO™ 1 cpaBHHUTH nx
KpaTHOCTh U E¢;?

CocraButh 3Hepreruueckyro nuarpammy MO u AO monekyinsl LiH Kakue opOutanu B Heit
SBIISIIOTCS CBSI3BIBAIOIINMU, a KAaKU€ HECBSA3bIBAIOIIUMU ?

V kaxoit mosiekynsl Ny uinu CO Gosibiiie SHEPTUS TUCCOITUAITAN?

OOBbscHUTE, TOYEMY OTPBIB OJHOTO AJMEKTPOHA OT MoJeKyIbl CO MpUBOAMT K OCIA0ICHHUIO
cBsi3M , a oT MoJiekysbl NO™ k e€ yrpouHeHuto ?

Hounnas cease.

Temmeparypa miasnerust CaCl,=780°C, CdCl,=560°Q paauyc Ca pasen 0,104 um, Cd—0,09
HM. OOBACHUTH pa3IuyKe TeMIIEPaTyp IJIABICHUS.



22.

23.

24.

25.

26.

217.

28.

[Tpu nmepexozae ot CsF k CsJ remmnieparypa miaBlieHUs KPUCTAIIOB yMeHbIaeTcsi. OOBICHUTH
HaAOJI0TaeMBIN X0 H3MEHEHUS TEeMIIepaTyphl TUIaBIICHUSI.

OOBsicHUTD HEYCTOHYMBOCTD THIpoKcua0oB Menu (I) u cepedpa (I).

OOBSCHUTH C TIO3UIIHIA TTPEJICTABICHHUIA O MOJISPU3ANNHA HOHOB MEHBIYI0 yecTOoHInBOCTh AUCI;3
B cpaBaHeHuu ¢ AUCI.

K>CO3 mnaButcs pu 890°C 6e3 paznoxenust, Ag,CO3 pasnaraercs yxe nmpu 220°C.
OOBSICHUTH yKa3aHHOE pa3Inyue.

BaCl;, B BoaHbIX pacTBOpax aucconuupyet noaHocteio, a HGCl, moutu He mpuccounupyer.
OOBsICHUTE ATO pa3IMYUE B CBOMCTBAX COJICH.

UTo Ha3BIBAIOT JOMOJHUTEIBHBIM MOIAPU3aAMOHHBIM 3P dekToM? OOBICHUTD, KaK €ro

2+ .
Hanuuue B coeauHenusx HY™ nenaet okcun HYO menee ycroituuBbiM, ueM okcua ZnO, He-
CMOTpS Ha OOJIBIINN PaHyC HOHA PTYTH.

Kakoe coennnenune tepmuuecku 6omee ycroiunbo: a) PbCO3; u CaCOs, 6) HJCly u PbCly, B)
FeCls u NiCls, r) Zn(OH), u Ca(OH),, 1) MgCO3 u SrCOs.

Mesrcmonekynapnoe 3aumooeiicmeue.

29.

30.

31.

32.

Tema:

UYem 00bsACHSIETCS pa3HOCTh TemnepaTyp kumneHus azora (-195,8°C), kucnopona (- 183°C) u
dropa (-187,9°C)? Ilouemy HAMHOTO OTIIUYAETCS OT HUX TEMIIepaTypa KUIEHUs XJjopa (-
34°C)?

YeM 00BACHUTD PA3HYIO SHEPTUIO BOJAOPOIHBIX CBSI3EH.

Kak n MMOo4YeMYy U3MCHACMCA arpe€raTHoOC COCTOAHNE NPOCTHIX BCUICCTB IPHU KOMHATHOH
Temneparype B psny ¢rop-iion. Kakoe arperatHoe cocTosiHME JOJKEH UMETh acTar?

YeM 00BACHUTH, UTO TEMIIEPATYPA IUIABJICHUS BObI 3HAUMTENBLHO BBIIIE TEMIIEPATYPbI
. 2
miassieHus: propoBonopoaa (-83°C), XOTs AUIMONIbHBII MOMEHT MoJeKybl BoAs! (0,61-10 S
2
Ki-m) MenbIe, dem Monekyist HF (0,636-10% Kim).

«CTpoeHue 1 CBOICTBAa KOMILIEKCHBIX COeINHEHMID
Kaxkue coenrHeHUsI MO)KHO OTHECTH K KOMILJIEKCHBIM?

HOJ’IL3y5ICB ITOJIOXKCHUAMUA KOOp,Z[HH&I.IHOHHOfI TCOpUHU BepHepa Jaiite OMpCACIICHUA
CICAYIOIUM ITOHATHUAM! a) KOMHJ’ICKCOO6p330BaTCHB, 6) JIMTaHabI, B) KOOPAUHATMOHHOC YUCIIO
KOMHHCKCOO6pa3OBaTCJ'I${, F) BHYTPCHHSAA 1 BHCIIIHASA C(bepa KOMIIJICKCA.

Kak OMPCACIIAOTCA 3apsaJ] KOMIUICKCHOI'O MOHA U CTCIICHb OKUCJICHUA
KOMHHCKCOO6pa3OBaTCJ'I$I?

Kakas cBs3b MEXy CTPOCHHEM aTOMOB 3JIEMEHTOB M UX CIIOCOOHOCTBIO K
KoMIuieKcooOpazoBanuio? IlpuBeaure npumMepsl THITMYHBIX KOMIUIEKCOOOpa30oBaTeeH.



7.

1)
2)
3)

10.

11.

12.

13.

14.

15.

16.

17.

18.

HpI/IBGI[I/ITe MMPUMCPbI TUIIUYIHBIX JIMTAHOOB. Kaxkune JJUTraHAbI HA3bIBAOTCA MOHOACHTATHBIMHU U
KakKue HOJ'II/II[CHTaTHBIMI/I?

Kaxkoe Bausinue J0KHO OKa3bIBaTh HA 3HAUEHUE KOOPAMHAIIMOHHOTO YUCIIA YBETUUCHUE
panuyca ¥ 3apsjaa: a) KOMIuIeKcooOpasoBareds, 0) nmuranioB? KakuM COOTHOIIEHHEM BYX
CHUJI, IEUCTBYIOIIUX MEXAY EHTPAJIbHBIM aTOMOM M JINTAHJAMHU U MEXK/y CAMUMH JIMTaHaMH,
orpezenseTcss KOOpAUHALIMOHHOE YHCIIO?

[IpuBenuTe npuMepsl KOMILIEKCHBIX COCIUHEHUN:

C KOMIUIEKCHBIM aHUOHOM,

C KOMIUIEKCHBIM KaTHOHOM,
SIBJISIFOLIIUX CST HERJIEKTPOJIUTAMHU.
JlaliTe uM Ha3BaHUE.

JlaiiTe onpeneneHue u NpUBEIUTE IPUMEPBHI OCHOBHBIX THUIIOB KOMIIJIEKCHBIX COCIMHEHMI.
VYKaxuTe OCHOBHBIE BUIbI N30MEPUN KOMIUIEKCHBIX COeIMHEHH. [IpuBennuTe npumepsl.

Kaxk ¢ mo3unuii MeTos1a BaJIeHTHBIX CBSI3€i OOBSICHUTH 00pa30BaHUE CBSA3CH MEKITY
KOMIUIEKcooOpa3oBartesieM u muranaaMu? Kakne opouraim HeHTpaaIbHOTO aTOMa MOTYT
OJIHOBPEMEHHO y4acTBOBaTh B 00pa3oBaHuu cBsizei? YeM 3To onpexnensercs?

Kakyro reomerprueckyro KOH(UTYpaIiio UMeeT KOMIUIEKCHBIA HOH NP 3HAUYCHUU
KOOPAMHAIIMOHHOT'O YMCJIa KOMIUIEKCooOpa3oBatens 2, 4, 67 YKakuTe COOTBETCTBYIOIINE
TUIIBI THOPUAU3AIMN OpOUTATIEH.

Kakne koMmieKCHbIE COeIMHEHH s Ha3bIBAIOTCS BHEIIHEOPOUTAIBHBIMU U
BHYTpUOpPOUTAIbHBIMU? UeM 00bsACHSAETCS UX pa3inyHas IPOYHOCTh?

ITo KakMM SKCHIEpUMEHTAIBHBIM JAHHBIM HAaXOAAT YHUCIIO HECTIAPEHHBIX JIEKTPOHOB B
komruiekcax? IlpuBeanure npumepsl.

Kakune koMmiekchl Ha3bIBalOT BRICOKOCHUHOBBIMH M HU3KOCIIMHOBEIMH? Y KaKUTE napameTphl,
KOTOPBIC ABJIAIOTCA AJISI HUX O6H.II/IMI/I U pa3JINYHbBIMU.

Kakas Teopust monyunia Ha3BaHUE TEOPUH KpUCTaLTHYeckoro moys? Yem oTnndaercs oHa OT
metoma BC?

Yro Takoe OHEPTUA paClICIJICHUA KPUCTATINIMYCCKHUM I10JICM, OT 4Y€TO OHA 3aBucur? Kakue
(I)aKTOpBI OMPCACIIAIOT IMOJIOKCHHUE JIMT'aHld B CIICKTPOXUMHUYCCKOM pH,I[}/?

Kax TKII o0bsicHsIeT 3aKOHOMEPHOCTH U3MEHEHHS] YCTOWYMBOCTU KOMILJIEKCHBIX COESMHEHUI?

Ucxons n3 TKII, 00bsICHUTD OKpacKy KOMIUIEKCHBIX COSMHEHHH.

19. Yro siBrsieTCSI KOMMYECTBEHHOW XapaKTEPUCTUKOHN YCTONYNBOCTH KOMITJICKCHBIX

20.

21.

HOHOB?

KakxoBo cooTHoIeHre MKy 00IIei KOHCTaHTOW HECTOWKOCTH M KOHCTAaHTaMH,
XapaKTePU3YIOMIMMH OTACTbHBIC CTAJUU MTPOIEcca TUCCOMHAINYA KOMIUIEKCHOTO HOHA?



22. Kakoe BiIHsIHHE OKa3bIBaeT KOMILIEKCOOOpa3oBaTellb Ha CBS3U B KOOPIUHUPOBAHHBIX OKOJIO
Hero monekynax H,O u NH3?

23. IlpuBeiuTe MPUMEpPHI, MTOKA3BIBAIOIINE BIUSHIE KOOPAUHAIIMH HA OKUCIUTEILHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA KOMILIEKCOOOpPA30BaTEIS.

24. CocraBbTe KOOpAMHAIMOHHBIC opmyibl cienyromux coequnenuii: 2NH4Cl-PtCly, K,C,04
‘CuC,04, KCI-AuCl3, 2Ca(CN), -Fe(CN)2, (NH4)4Fe(SO4),.

25. Boanbiit pactBop nepBoro u3omepa coctaa Pt(SO4)(OH)2-4NH3 umeer pH=7,a 0,1 M
pacTtBop BTOporo uzomepa - pH = 13,3 npu 25°C. Tlo pe3ynbTaTam OmnbiTa COCTaBbTE
KOPJIMHAIMOHHBIE POPMYITBI 000UX U30MEPOB.

Tema: «Hauana XxumMmu4yecKkod TEPMOIMHAMHUKI)

1. Ha kakyro BeJIMYUHY OTINYAETCA U3MEHEHUE YHTAIBIIUU OT U3MEHEHUS BHYTPEHHEH SHEPTUU
cuctembl? B kakux cinyqasx AH=AU u Qv=Qp?

2. 3aBHCHT JIM U3MEHEHHE SHTAIIBIIUU CUCTEMBI OT TEMIIepaTyphl?

3. Kaxkue cucrembl Ha3bpIBAIOT KOHACHCUPOBaHHBIMU? [louemy a1t HUX OOBIYHO OMYCKAIOT
orpaHu4MBarolIe yciaosus V=COnst u p=const?

4. Kakoii 3aK0H SIBJISIETCS OCHOBHBIM 3aKOHOM TepMoxumuu? Jlaiite ero GopmMyaupoBKy.

5. Ilepeuncnure cnencTBus, BhITEKaoIue U3 3akoHa ['ecca. [ kakux onpeneneHuii oHu
HCIOJIb3YIOTCSl B TEPMOXUMHUUYECKUX pacyeTax?

6. CornacHo npuniuny beptiio (1867) xumuueckue peakiuy caMOIpOU3BOJIbHO MPOTEKAIOT B
CTOPOHY BBIJIEJICHUS TEIUIOTHL, T.€. B CTOPOHY YMEHBIIEHUS dHTAIBINU. SIBISETCS JIU 3TO
MPABHUIIO OOIIKM WJIM OTPaHHYEHHBIM?

7. Kaxoii ¢pyHKIMEN COCTOSHUS XapaKTepU3yeTcs TEHAECHIMS CUCTEMBI K TOCTHKEHUIO TaK
HA3bIBAEMOT'0 BEPOSITHOI'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCHUMallbHas Oecropsi-
JIOYHOCTb pacnpeziesieHus yacTuu?

8. B M301mMpOBaHHOIA CHCTEME BCE CaMOITPOU3BOJIEHBIC TIPOIIECCH TPOTEKAIOT B CTOPOHY
yBenuueHus oecropsaka. Kak usmensiercs npu 3Tom 3HTponus?

9. Kak u3meHsieTcst 3HTPOIMsI CUCTEMBI 3a CUET NPAMOM U 00paTHON peakLuii Ipu CUHTE3e
aMMuaka?

10. Kak n3MeHsieTcst SHTPOIHS CHCTEMBI C TTOBBIIIIEHUEM TEMIIEPATypPhl, B pEaKIHsIX CHHTE3a U
pa3I0XKEeHUS BEIECTB?

11. Kak BiusieT Ha SHTPOIUIO CHCTEMBI 00pa30BaHUE Ta3000pa3HbBIX MPOTYKTOB?

12. Kak u3MeHseTCsl SHTPOMHS CUCTEMBI TP MCTIApEHHH, KOHICHCAIINH, YBETMICHUH JIaBJICHNUS,
¢da3zoBbIx Iepexoaax”?

13. [Touemy np¥ TUTaBJICHUH BEIIECTBA TEMIIEPATYpa OCTAETCSI IOCTOSTHHOW HECMOTPS Ha TO, YTO B
3TO BPEMsI TEIJIOTA K CUCTEME MOABOIUTCS?

14. KakuMu OTHOBPEMEHHO JICUCTBYIOIIMMHE (PaKTOpaMH OIpeesieTcsl HallpaBIeHHOCTh
XUMHUYECKOT0 Ipoiiecca?

15. Kakyio TeHIEHIIMIO CUCTEMBbI BBIPAXKAET: a) SHTAIBIUUHBIN (akTop, 0) SHTpONUitHEIH (akTop?
Kakast ¢yHKIMS COCTOSIHUSI CHCTEMBI aeT KOJMYECTBEHHYIO XapaKTEPUCTHKY OJIHO-
BPEMEHHOTO BIUSHUS TOTO U Apyroro ¢gakropa? Kakum ypaBHEeHHEM 3TO BbIpaykaeTcs?



16.

17.

18.

19.

20.

21

22.

23.

24.

Tema:

Yro HasbIBaroT dHepruei ['m60ca? Kakum oOpa3zom uzMeHeHue 310 BeaunuuHbl (AG)
YKa3bIBaeT Ha TEPMOJUHAMHYECKYIO BOZMOKHOCTh HJIM HEBO3MOKHOCTh CAMOTIPOU3BOIHHOTO
npotekanus npouecca? Kakoe 3nauenne AG ornpeesnsier paBHOBECHOE COCTOSIHUE CUCTEMBbI?
[Tpu xakom cootHomennn AH u TAS: a) cuctemMa HaX0IUTCS B pABHOBECHH, 0) XMMHUYECKUIT
MIPOLIECC HAMPABJIEH B CTOPOHY AK30TEPMHUUECKOMN WM IHIOTEPMUYECKON peaKIuu?

UYem 00bsACHAETCS BO3MOKHOCTD SHIOTEPMHUUECKHUX PEAKIIMIA U TOUYeMy OHa BO3PACTaET C
YBEJIMUEHUEM TeMITePaTyphi?

DOHTaNBIUIHBIM WA SHTPOTHIUHBIM (JaKTOPOM OIPEIEISICTCS HATPABICHUE XHMHYECKUX
peakIuii mpyu OYeHb HU3KUX TemIepaTypax?

[TodeMy mpu HU3KHUX TeMIIEpaTypax U B KOHJICHCHPOBAHHBIX CUCTEMaX BO3MOKHOCTh
MPOTEKaHUs PeaKIil onpeaenseTcsa B OCHOBHOM ToJIbKo 3HakoM AH? Cornacyertcs u 310 €
npuHIUnoM beptino?

. BoamoxxHO 111 CaMOIIPOU3BOJIbHOC ITPOTCKAHUC HpﬂMOﬁ pC€aKluu, €CJIH IIPHU IMOJOKUTCIIbBHOM

snaueHuu AS: a) AH>0, 6) |AH|>|TAS|?

CrannaptHas Teriora oopasoanusi NHs u PH; paBua coorBerctBenno —46,2 u +5,0
k/[x/Momb. Kakoit crieayeT cenars BRIBOJ U3 ATUX JAHHBIX 00 OTHOCHTEIHLHOW YCTONYUBOCTH
mostekyin NH3 u PH3?

[Tpu cxxuranuu rpadura odpazoBaiics okcun yraepona (IV) maccoit 8,86 r. Beranciure
teroty oopazoBanus CO; u3 anemenToB. TermnoBoit s ekt peakuun AH= -79,2 /] x.
Crangaprtaas Terora oopazoBanusi MgO (k) u CO; () cooTBeTcTBeHHO paBHa — 601,8 1 —
393,5 k/I»x/monb. Temtora paznoxenus MgCO3; na MgO u CO, AH=+100,7 xJ>x/MOJIb.
Hcnonw3ys 3T naHHbIe, HaiquTe TermoTy oopazoBanus MgCO3 u3 31eMeHTOB.

«KuHeTnka 1 MeXaHM3M XMMHYECKHX pealcum”l»

Peaxnus unet no ypasHenuto 4NHz +50,=4NO+6H,0. Kak n3MeHUTCS CKOPOCTh PeaKlny,
€CIIM YBEJIMYUTh JJaBlieHUEe B 2 pa3a?

Peaxmust mexy BemectBamMu A u B Beipakaetcs ypaBHennem 2A+B=2C. HauanpHas
KOHIIeHTpanus BemniectBa A pasHa 0,3 monw/m, a BemiectBa B — 0,5 monb/n. KoHcranTta ckopo-
cTU peakuuu pasHa 0,8 n°/monb’mun ", Paccunraiite HaYyaJIbHYIO CKOPOCTh MPSIMOM pEeaKuu U
CKOPOCTb 110 UCTEYEHUU HEKOTOPOI'O BPEMEHH, KOT/1a KOHIIEHTPALMs BellecTBa A
ymenbaercs Ha 0,1 Mob.

Paznoxxenne N,O Ha MOBEpXHOCTH 30JI0Ta MPU BBHICOKUX TEMIIEpaTypax MpOTEKaeT 1Mo
ypaBHeHu0: 2N,0=2N,+0, KoHncTaHnTa ckopocTH JaHHOH peakiuu paBHa 5 10™* n/MonbMun
npu 1173 K. Hauansnas konuentpauuss N2O 3,2 mons/n. Onpenenure CKOpOCTb peakiiiy mpu
3aJJaHHOM TeMIIepaType B Ha4aJbHBI MOMEHT U B TOT MOMEHT, Korja pa3noxutcs 25 % N,O.

Peaxnus unet no ypaBueHuto 2NO+0,=2N0O,. HauanbHble KOHIIEHTPALUHN pearupyrommx
BertecTB ObutH (MOJB/11): C(NO)=0,8; C(O,) =0,6. Kak u3MeHHUTCs CKOPOCTh PEaKIUH, €CIIU
KOHIIEHTPAITUIO KHCIIOPO1a YBETUIHUTH J10 0,9 MOJIB/JI, @ KOHIIEHTPAIIUIO OKCHIA a30Ta o 1,2
MOJIB/11?

I[OKa)KI/ITe, 4TO pCaKkuus BSaHMOHeﬁCTBI/IH MYPAaBbUHOTO aJIbACTHUAA U ICPOKCHU A BOJOPOJaa C
o0pa3oBaHNEM MYpPaBbUHOW KUCIOTHI U BOJBI SIBISIETCS peaklueil BTOpOro nopsijaka, eciu
yepes 2 4 moclie Hayana peakius 3asepiunnack Ha 50 %, a uepes 2 4 40 MUH KOHLEHTpaLus
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MypaBbUHOH KuCIOTHI cTana 0,285 momnw/n. Ucxonusie koutenTpanuun HCOH u H,0, omu-
HakoBbI ¥ paBHbI 0,50 MOJIB/I.

PaccunraiiTe KOHCTaHTY CKOPOCTH PEAKLMU MIEPBOT0 MOPSAKA, YUUTHIBAs, UTO 32 25 MUH
peakuus npoxoauT Ha 25 %, T. . mpopearupoBajia YeTBepTasi 4acTh BEIIECTB.

5 -1
KoncranTa ckopocTu peakuuu nepBoro nopsiaka pasaa 2,5-10™ ¢, Kakoe konnyecTBo
OCTaHeTCsl HenpopearupoBaBunM yepe3 10 4 nocie Havana peakuuu? HauanbHast KOHLEHTpa-
U paBHa | MOJIB/I.

CKOJBbKO BPEMEHH HEOOXO0UMO I IPOX0KaeHHs Ha 60 % peakiuu BTOPOro Mopska, €cliv
Ipu TOM ke TemnepaType 3a 20 MuH peakuus nporekaeT Ha 30%? HavanbHble KOHIIEHTpauu
MCXOJIHBIX BEIIECTB OJIMHAKOBHI M PABHBI 2 MOJIB/JI.

Koncranra ckopocTtu HeKoTOpo# peakiuu ipu 273 u 298 K paBHa COOTBETCTBEHHO
1,17 u 6,56 n/monb-MuH. Haitnure TemnepaTypHblil KO3 (OUIIMEHT CKOPOCTH PEaKIUH.

Bo ckonbpko pa3 yBeIMUHUTCS CKOPOCTh pacTBOpeHHs xeine3a B 5 %-noii HC1 npu noBeliieHnu
TeMreparypsl Ha 32°, e TeMIiepaTypHbiil KO3 PHUIIMEHT CKOPOCTH pacTBOPEHUs paBeH 2,87

ITpu 393 K peakius 3akaHuuBaercs 3a 18 MuH. Uepes CKoJIbKO BpEeMEHU ATa Peakiius
3akoHumuTcs npu 453 K, ecnu remneparypHblil k03 PUIMEHT CKOPOCTH peakluu paBeH 37

Omnpenenure TemMreparypHblid KO3()OUIMEHT CKOPOCTH peaKIuu, €ClIi IPU MOHMKEHUU
TEMIIEPATYpBbI, Ha 45° peakuus 3aMeUInIach B 25 pas.

KoHcTanTsl ckopocTH peakiuu nepsoro nopsaka npu 288 u 325 K cooTBETCTBEHHO paBHBI
2:10% 1 0,38 ™. KakoBs TeMIepaTypHbld KO3 PUIHEHT CKOPOCTH ATOH peakIMu U KOHCTAaHTa
CKOPOCTH 3TO# peakuuu npu temneparype 303 K?

[Tpu HekoTOpOil TeMIiepaType KOHCTaHTa paBHOBecHs Tepmudeckoit auccormani N,Os=2NO;
K=0,26. PaBHoBecHas koHueHTpaus NO; paBHa 0,28 Moib/11. Beruriciute paBHOBECHYIO U
nepBoHavanbHyr0 KoHIeHTpaun NoO,4. Kakas maccoBast nons B % sToro BemiecTa
MPOJUCCOIMUPOBAIa K MOMEHTY YCTaHOBJICHHSI PABHOBECHSI?

[Tpu cunTese pocrena nmeer mecto paBaoBecue peakuuu Cl,+CO=COCI,. Onpenenure
UCXO/IHBIE KOHIIEHTPAIIUH XJIOpa U OKCH/IA YIIIEpo/1a, €CIH PAaBHOBECHBIE KOHLIEHTPALH
pasubl (Moais/i): C(Cly) = 2,5; C(CO)=1,8; C(COCI)=3,2.

Xumuueckoe papaoBecue peakiuu COCl,=CO+Cl, ycraHOBHIOCH TIPH KOHIIEHTPAIHSIX
pearupyromux BeriectB (Moiib/n): C(COCI,)=10; C(CO)=2; C(Cl,)=4. B paBHOBeCHYIO
CUCTEeMY JA00aBWIM XJIOP B KoiudecTBe 4 Mouib/1. OnpeennuTe HOBbIE paBHOBECHBIS
KOHIICHTPAIIUU PearupyIONINX BEIIECTB MTOCIIC CMEIICHUS PAaBHOBECHSI.

PaBHOBeCHEBIE KOHICHTpaMK BCIICCTB, YHACTBYIOIINX B PCAKIINHN

CH3COOH+C;HsOH=CH3COOC;Hs5+H,0 paBubI (Mosb/n): C(kucnotsr) = 0,02;
C(cmupra) = 0,32; C(3dupa) = 0,08; C(Boas)=0,08. Kakumu cranu paBHOBECHbIC KOHIICHTPA-
I[UU TI0CJIe CMEIICHHS PAaBHOBECHS BCIICACTBUE yBennueHus kKoneHTpanuu CoHsOH B 4 paza?
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«PacTBOpBI»

Kakwue BelecTBa Ha3bpIBaIOT AJIEKTpoauTamMu? Uem oTIINYaroTCsl UX BOAHBIE PACTBOPBI OT
pacTBOPOB HEAIEKTPOIUTOB?

Yro Ha3bIBAIOT M30TOHUYECKUM K03 durrenTom 1?7 KakoB ero Gpm3nuecKuii CMbICT U METO/IbI
IKCIIEPUMEHTAIBLHOTO onpeneneHus? OT kakux (GaKTOpOB 3aBUCIT 3HAUYCHHS 17

Kakumu ycnoBusMu onpezensercss BO3MOKHOCTb 3JIEKTPOIUTHUYECKOM TMCCOUAluN
BenlectBa? Kakas BeinnunHa XapakTepu3yeT HOHU3UPYIOIIYIO0 CIOCOOHOCTh PaCTBOPUTEIS?
[ToxakuTe MEXaHU3M pacmaja YacTHUll PACTBOPEHHOI'O BEUIECTBA HAa HOHBI.

Byzaer nu ogmHakoBoi aseKTpudeckas MpOBOJIMMOCTb BOJHBIX M CIIUPTOBBIX PACTBOPOB
OJIHOTO U TOT'O )K€ BELIECTBA IIPU OJJHOW U TOU ke KOHLeHTpauun? OObsCHUTE.

Kakue BennuuHbI ABJISIOTCS KOJTMYECTBEHHON XapaKTEPUCTUKOM MTPOLECCa AIEKTPOIIU -
THYecKOoU aucconuanuu? Jlaiire ux onpenenenus. Kakyroo 3 HUX ¥ MoYeMy Ha3bIBAIOT
MOCTOSTHHOW BEJTMYMHOM?

Ha xakue rpynmsl yCJI0BHO JENAT AJIEKTPOIUTHI [0 BETUYMHE CTENCHN UX AUCCOIHAIUN?
[TpuBenuTe mpuMepsI MPeICTaBUTENCH ITUX TPYIIIL.

Kak 1 mouemy BiMsIeT Ha CTETIEHb JUCCOLUAIUYU CIA00T0 AJIEKTPOJIUTA BBEJCHHUE B €TI0
pacTBOp OJJHOMMEHHOTO HOHA U pa30aBiieHue pacTBopa?

[ToueMy KOHCTaHTa JIEKTPOIUTHUECKON NUCCOLMALINY sBIIsieTCs Ooiee y100HOM Xa-
PAKTEPUCTUKON AJIEKTPOJINTA IO CPABHEHUIO CO CTETIEHBIO IUCCOLMALUN?

Kak Bnusier Ha pacTBOPUMOCTbH BEILIECTBA BBEJICHUE B €0 HACKIILIEHHBIH pacTBOp OA-
HOMMEHHOI'0 MOHa?

B kakux cimydasix IpOMCXOIUT PaCTBOPEHHE OCAKOB ¢ 00pa30BaHMEM KOMIUIEKCHBIX
COEIMHEHUIT?

Beimazet a1 0cagok MpH CIMBaHKK HacklieHHBIX pacTBopoB: SrCl, u CaSOy4; CaCl, u SrSO4?
B kaxoii mocieoBaTeaIpHOCTH JOJDKHBI BBINAJATh OCAAKH, €CIIU K PACTBOPaM, COJIEPKALUM
womsl: 1) Ca®, Ba®*, Sr** u 2) CI, I, Br’, mocreneHHo npuOaBIATh: K IEPBOMY PacTBOP
Na,SO,, a ko Bropomy pactBop AgNO;3?

Kakas u3 1ByX coseii OoJbIlie pacTBOpruMa 1 Bo CKoJibko pa3: CaSO4 mmm BaSO,4, BaCO3; nmmn
SrCOg;, Pbl, i PbCl,?

OcraneTcs v npo3paunbiM GuiIbTpat u3-mox ocaaka PbCl,, eciu k Hemy 100aBUTH pacTBOp
noguga Kkamus?

B naceimennom pactope Pbl, koHieHTpanus noau voHoB paBHa 1,3 10" mous/11. Haiizmre
KOHIEHTPALUIO HOHOB Pb? B 5TOM pacTBope.

B naceimennom pactsope Mgs(PO4); o6bemom 10 11 comepxutcst contb Maccoit 3 r. Beraucaure
€€ pacTBOPUMOCTb U HalUTE MOJISIPHBIE KOHIIEHTPAlMU Ka)X10r0 HOHA B ’TOM pPacTBOpeE.
Uem onpenensercs CTENeHb CMEIEHUS paBHOBECHS IUCCOIMAIIMH BOJbI IPU PACTBOPEHUU B
HEe COJIH, CTOCOOHOM K THAPOTU3Y?

Bcerna nu HEUTpaJIbHOCTH pacTBOpA COJIM YKa3bIBa€T Ha OTCYTCTBUE TUIpoian3a? OObsCHUTE.
Jlg pacTBOpOB Kakux cosieid pH nMeer Takoe e 3HaueHue, Kak Juist BoAsl? [Tokaxure 310 Ha
npumepe NaCl u CH;COONHa.

Kakue u3 coseil He noBeprarTcs ruApoIn3y, U €CIIM MOABEPratoTCs, TO 10 KAKOMY THUITY:
K>S04, Na,Se, BaS, RbNOg, ZnCh, KzSOg, KC'Og, HCOOK, NaClO4, KBroO?

Jlst kakoii conmu pH pactBopa Oynet nmerts Oosnbinee 3HaueHne: NaNO3z nin NaNO»,
CH3COOK umu CH3COONHy,, KCIO niu KCIO3?
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Tema:

JlaiiTe CpaBHUTENBHYIO XapaKTEPUCTUKY CYTh(PaTOB, CYIb()UTOB U CYIb(PHUIOB HICTOTHBIX
METAJIJIOB 110 X CIOCOOHOCTH K TUPOIH3Y.

Kakue nBe paBHOBECHBIE CHCTEMBI B pACTBOPAaX KUCJIBIX COJIEH OMPEESIOT ISl HUX 3HAYCHHE
pH? Uto sBnsieTcs npudrHOM menouHoi cpeast 1 pactBopoB NaHCO3 u kucioit mist
pactBopoB NaHSO3?

JI1st KaKuX COJICH TUAPOJIU3 MPOXOAUT CTyNeHsaMu? UeM onpenensieTcss uX 4ucio U Kak
M3MEHSETCS MHTEHCUBHOCTD TUAPOIN3a OT MEPBOM CTYIEHU K MOCIEIHENH?

[Touemy manuHOBas okpacka eHosraaerHa B pacTBOPE aleraTa HaTpusi CTAHOBHUTCS OoJiee
WHTCHCUBHOW IIPH HATPEBAaHUHU PACTBOPA U CHOBA OJICTHEET MPU €T0 OXJIAKICHUN?
OOBscHHUTE TPUYNHY U3MEHEHUS CTETICHH THAPOIIN3a COJIeH IPHU HAarpeBaHUU UX PACTBOPOB,
OCHOBBIBASICh Ha 3aBUCUMOCTH JIUCCOITMAIIMN BOJIbI OT TEMIIEPATYPHI.

UTto Ha3bIBaIOT KOHCTAHTOM Tuiposin3a Ke. 3aBUCHUT JIU 3Ta BEJIMYMHA OT: IPUPOJIBI COJIH,
KOHIIEHTPAIIUU pacTBOpa, TemrepaTypsl? UeM onpezaensercs Oobliiee UK MEHbIIIee 3HaUeHHE
K2 11t pa3auyHbIX cojien?

«OKHCINTEILHO-BOCCTAHOBHTEIbHBIE PC€aAKIIUM U 3JICKTPOXHMHUYECCKHE NMMPOLECChD>

Ilokaxxute YCJIOBHOCTb TCPMUHOB «IIPUHUMACT» U «OTHAACT» SJICKTPOHBI IPXU ONPCACIICHUN
(bYHKI_II/Iﬁ OKHUCINTCIII 1 BOCCTaAaHOBUTCIIA. HO‘ICMy TaKasa yYCIIOBHOCTb BO3MOKHA?

UTo Ha3BIBAIOT CONPSKEHHON OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM AP0l M CKOJIBKO MX
JIOJKHO YYaCTBOBATh B OKMCIIMTEIILHO-BOCCTAHOBUTEIHHOM peakiuu? Yemy cOOTBETCTBYET
KaKaas U3 Hux?

UTto Ha3bIBalOT OKUCIUTEIbHO-BOCCTAHOBUTENBbHBIMU KO3 prninenTamu? Kakue MeTo bl
CYIIECTBYIOT [UIs UX omnpenenenus? [Tokaxure CylHOCTb KaX/10T0 U 00BSICHUTE, B KAKUX
ClIy4asx ¥ MOYEMY OJUH U3 HUX MPEANOYTUTEIBHEE IPYTOrO.

MEHSIOTCS TN OCTAIOTCS ITIOCTOSHHBIMU 3apsaa u aTOMHBIN COCTaB HOHOB, YUAaCTBYIOIIIUX B
OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/IHX? Bo3MoxHO MMpeBpalICHUC ITPOCTOIO0 HOHA B
OKCOaHHMOH HJIN O6p8.THLII>i npouecc?

Ecmu KHCJIOTA, B3ATasA B I/136I>ITKC, Y4aCTBYCT B pC€aKIMH KaK OKHCIIMTCJIb NI BOCCTAHOBUTCIIb,
TO COBIIAAACT JIX IJIsd HEC KOB(I)(i)I/II_[I/IeHT B MOJICKYJISIDHOM YpAaBHCHHHU PCAKIUU C
OKHCJIUTEIHLHO-BOCCTAHOBUTEIILHEIM? P8.36epI/ITC OTHU CJIy4au Ha NpuUMepax B3aUMOJCUCTBUS:
MCIH C p336aBHCHHOﬁ a30THOM KHCHOTOﬁ, COJISTHOM KMCIIOTBI C AUXPOMATOM KaJIus.

OOBsicHUTE IPUYHUHY PE3KOT0 Pa3IUYHsl OKUCIUTEbHO-BOCCTAHOBUTENBHBIX CBOMCTB JIBYX
metaios 1 rpynnsl [IC, Haxoadmmxces B 5-M nepuoje.

Harnmmmre ypaBHEHUS NOTypeakuuii 1 MOHHO-MOJIEKYJISIPHBIE YPaBHEHUS, KOTOPBIMU MOTYT
OBITH BBIPAXKEHBI ITPOLIECCHI OKUCIIEHUS! K BOCCTAHOBJICHHSI B BOJHBIX PAaCTBOPAX, UAYIIHUX 110
CIIEYIOLIUM CXEMaM:

KC10 + KJ + H,SO4—
KBiO3+ HC1 — BIiClz+
KC103+ KNO; —KCI1 + ...
KCIO + KJ + H,O0— KC1 +
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IToxaxkuTe BIUSIHUC CpCabl Ha MPOTCKAHNUEC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ Ha
npuMepe N3MCHCHUA OKHUCIUTEIIFHON EMKOCTH nepmMaHraHar - “OHa.

Kakumu kuciaoramu MOXHO ITOJIb30BaThCA IS CO3IAHUS CPEIbl IPU IPOBEACHUN Red-Ox
peakiuii? [loyemy ¢ 3TOH 1ENBIO MPUMEHSIOT OOBIYHO Pa30aBICHHYIO CEPHYIO KUCIOTY?

CriocoOCTByeT U KHClasi Cpesia: a) OKUCICHUIO KATHOHOB /10 OKCOAHHOHOB; 0) OKHUC-
JUTEIBHOMY JEHCTBHUIO OKCOAHHOHOB?

Dnekmpoonvlie NOMEHUUANbL U HANPABTIEHUE OKUCTUMETbHO-60CCHAHOGUM ENIbHBIX
peaxkuuil

Kakne oKuCIuTenbHO-BOCCTAHOBHUTEIIFHBIE CHCTEMBI Ha3bIBAIOT rerepo- u romMoreHHeIMH? UTo
SABIIACTCA HpH‘-IHHOfI BO3HHMKHOBCHU CKa4YKa MOTCHIMAJIa B CUCTEMaAX IICPBOIO THIIa? Vnaercs
JIKX SKCIICPUMCHTAJIBHO ONIPCACINTDL €ro a0COJIFOTHOE 3HA4YCHUEC, OTHOCUTCIIBHOC 3HaueHue?

YeM J0IKHBI OTINYATHCS APYyT OT Apyra ABC OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIC CUCTCMbI JI1
TOTO, YTOOBI KX MOKHO OBLIIO UCIIOJIB30BATh IIpU COCTABJICHHUU I'aJIbBAHUYCCKOI'O aJeMeHTa?

Kakyto nadopmaiuio cogep XUt 3JeKTPOXUMUYECKUH psiJl CTaHAAPTHBIX 3JEKTPOIHBIX
NOTEHLIMAJIOB O cpaBHUTENIbHON akTUBHOCTU BD n OD merannos? Ilouemy oH naet Bo3-
MOKHOCTb olleHUTh D/JIC ranbBaHMYECKHUX 3JIEMEHTOB, COCTABJIEHHBIX U3 JIFOOBIX Map
METAJLIOB?

[TodyeMy BOJOPOJTHEIH JCKTPOJI B ITAPE C METHBIM MTOJIYdJIEMEHTOM SIBIISIETCSI aHOJIOM, a B TIape
C IIMHKOM - KaToJxoM?

N3 getsipex metamioB Ag, Cu, AU 1 Sn BeIOEpHUTE Te Mapbl, KOTOPBIE TAIOT HAUMEHBILYIO U
Hano6ob1y0 3/1C cocTaBIEHHOIO U3 HUX ralbBAHUUYECKOTO 3JIEMEHTA.

ITo kako#t popmysie MOXKHO HAMTH 3JIEKTPOAHBIM NOTEHIMAI MeTallla IPH JTF0OBIX
TeMIepaType U KOHLEHTpaIMKU PacTBOpa €ro COJIM, €CIIU JJIsl HETrO U3BECTHO 3HaueHue ¢G°?
[Tpu kakux ycrnoBusix =¢°?

Kakue n3ameHeHus KOHLICHTpaI_[I/Iﬁ pacTBOpPOB coJjieii Ha QJICKTPOAC-OKUCIIUTEIIC U IJICKTPOIALC-
BOCCTAHOBHUTCIIC ITPUBOJAAT K YBCIIMUCHUTIO U YMCHBIICHUTIO 3I[C‘7

[Touemy B kadecTBe okucIUTENS Ucionb3yetcs XpoM \VI\ B coctaBe noHa CrzOyz', a HE B
COCTaBe HOHA CrO42', u nouemy okuciieaue xpoma M\ 1o xpoma \VI\ npoBoaurcs B 1e-
JIOYHOM cpene?

Anekmponu3. Koppozus memannos

Kakue 31eKTpoXuMHUecKHe IPOLECCHl MPOTEKAIOT HA 3JIEKTPOJIaX MPH JIEKTPOIN3E PaCIlIaBOB
anekTposnToB? [IpuBeauTe npumepsl.

W3 kakux npoiieccoB ciaraercs o01as peakiusi 3JeKTPOXUMHUECKOT0 Pa3IoKeHHs BelecTBa?

UeM oTimyaeTcs 37E€KTPOIIN3 BOJHBIX PACTBOPOB JICKTPOJIUTOB OT JEKTPOJIN3a UX
paciuiaBoB? Kakue MOHBI U MOJIEKYJIbI, HAXOASAIIMECS B BOAHBIX pacTBOPAX COJIEH MOT'YT BOC-
CTaHABIIMBATHCS HA KATOJE U OKUCIATHCS Ha aHoje? Hanmummre ypaBHEHHs] COOTBETCTBYIOIIUX
peaKuui.



22. Ilpu KaKuX yCJIOBUSX U U3 KAKUX COJICH, BO3MOXKHO, MOJIYYUTh C TOMOIIBIO 3JIEKTPOIH3a
OJIHOBPEMEHHO ILIE€JI0Yb U KUCIOTY?

23. Jaiite (hopMyIupoBKY 3aKk0OHOB Dapajiess M X MaTeMAaTUYECKUE BhIpAKCHHSI. UTO HA3BIBAIOT
yuciaom Papanes F? UeMy paBHa 3Ta BeJIMUrHA B KyJIOHaX U ammep-yacax”?

24. Beerna 11 Macca BBIIGIUBILETOCS Ha JICKTPOJIE BEIIECTBA COOTBETCTBYET KOJIHUYECTBY
IPOIIEANIETro Yepe3 3IEKTPOIIHUT dJIeKTpudecTBa? SIBIseTcs I 3TO HAPYILICHHEM 3aKOHOB
®apanes? Uto Ha3bIBAIOT BHIXOIOM 1O TOKY \BT\?

25. TIpu snexrponuse pactBopoB AGNO3, CuSOy, BiCls, Haxoasimuxcs B OCIEI0BATEIBHO
COCIMHEHHBIX 3JIEKTPOIN3Epax, BBIICINIOCH 5,41 cepedpa. Haliqure maccy BbIICTUBIINXCS
IIPY 3TOM M€Y U BUCMYTAa.

26. OIMHAKOBO JIM OTHOLIEHHE K KOPPO3UH TEXHUYECKOTO M XUMUYECKH YUCTOTO MeTauia? Yem
BBI3BIBACTCSI KOPPO3Hs OOBIYHOM CTaNN?

27. CoBrafaet v CpaBHUTEIIbHAS OIICHKA CIIOCOOHOCTH K KOPPO3HH XKelle3a U ATFOMUHUS TI0
3HAYCHUIO UX CTaHI[apTHI)IX BHGKTpOI[HBIX IIOTCHIIMAJIOB U 11O UX ITOBCACHUIO B KOHTAKTE C
BOJION?

28. Kakue cymecTByIOT CIIOCOOBI 3aIIUTHI METAJUIOB OT KOppo3uu? KpaTko N3I0KHUTE CYIIHOCTD
KaXX10ro U3 HUx.

Ilpumepnolit Komnaekm 3a0anuii 011 KOHMPOJbHHIX PadOm no oucyuniIune
«InemenmapHulil Kypc Xumuu)

Tema: «OcCHOBHBIE NOHATHA U 3aKOHBI XUMHUH. OCHOBHBIE KJIACCHI HECOPraHNIECCKHUX

coeIMHEeHUI»
Bapuant Nel
1. Omnpenenute S5KBUBAJICHTHI 3JIEMEHTOB B UX okcuaax: Rb,0, MgO, Cr,03, SOs.
2. Ir HekoToporo merasia coenuuseTcs ¢ 8,89t 6poma u ¢ 1,78r cepsl. Haiinure skBUBaIeHTHBIE

Macchl Opoma u Me, 3Hasi, UTO SKBUBAJICHTHasl Macca cepbl 16,0r/Mob.

3. Hanumure ypaBHEHUS peakiiuii, COOTBETCTBYIOIIUX CIEAYIOLIEH CXEME:
SiO,+C Ca HCI 02 Ca3(P0O4)2
Cas(PO),1200°C A t°C B c D E
4, Hamummre rpaduueckue GopMyiibl COSTMHCHNN U TaiiTe ux HazBanus: H,O;, SNO,, H3POy,

H2s203, (CUOH),CO3, NaH,AsO;,.

5. Kaxkoit 00beM kucioposa cienyeT 100aBuTh K M3 Bo3nyxa (21% O3), uToOBI conepkaHue B
HEM KHCJIOPOIa MOBBICKIIOCH 10 25%.



6. Omnpenenure GopMyITy OJHOTO U3 KPUCTAIIOTHAPATOB CyIb(aTa HATPHs, €CIIU €ro Macca MpH
MIOJTHOM 00€3BOKMBAaHUM yMEHbIINIIAach Ha 47%.

7. Hanummte hopmyIisl cosield, COOTBETCTBYIOIIUX CIICAYIOLIMM JABOMHBIM okcugam: PbyOs u
Pbs0,. HazoBure ux.

Bapuant Ne2
1. Omnpenenute SKBUBAIIEHTHBIC MacChl coeaunenuii: Fe;03, KH,PO4, Cr(OH)3, H,SiOs.
2. Omnpenennte Maccy cepbl, 00pa3yroMICHCs IPH B3aUMOICHCTBHH CEPOBOIOPOIa KOJTHUECTBOM

BemecTBa skBuBajieHTa 0,0 1Mok ¢ n30bITKOM KOHIIeHTpupoBaHHO HNO3
3. Hanumure ypaBHeHUs peakiuii, COOTBETCTBYIOIIUX CIEAYIOIIEH CXeMe:
FEQ(SO4)3 —p Xy —P FeCl, — P Xo —P FesOy 4—X3—P Fez(SO4)3

4. CocraBbTe QopMyIibl (AMIUPUUECKUE TparuecKue) BCeX BO3MOXKHBIX COJIe 00pa30BaHHBIX
TUAPOKCUIOM MarHus U XpOMOBOM KUCIOTOM. JlaiiTe Ha3BaHMSI COJISIM.

5. K 50m1 cmecu B 2-x okcugax yraeposa godasmwin 100Mi1 kuciopoaa U mogoxrin. B
pe3yabpTaTe peakiuu oomui 00beM razoB ymenbiuics Ha 10%. Bece 00bemMbl ra30B U3MEPSIUCH TIPU
OIMHAKOBLBIX YCIIOBUAX. OHpenenHTe 00BEMHBIN COCTaB I/ICXOI[HI)IfI CMECH.

6. [Ipu TepmuueckoM pasnoxenun okcuaa Mapranua (1V), B3sroro maccoit 0,435r, Beiienuics
KHUCJIOPOJ U oOpa3oBajics Apyroi okcua Maprania maccoi 0,382r. Kakosa dhopmyna storo okcuaa?

7. Uro Ha3bIBalOT 3KBUBaJIEHTOM BemiecTBa? [Ipu kakoM yclIOBUM 3KBHUBAJICHT UJIEHTHYEH CaMOn
YacTule BeuiecTsa’?

Tema: «Ctpoenune atoma. Ilepuoanyecknii 3aK0H M NEPHOAMYECKASA CHCTEMA XUMHU-
yeckux 3j1emMeHToB JI.A. MenaeseeBa»

Bapuant Nel
1. YTo Ha3bIBAIOT PUHIIUIIOM HEOIIPEAEIEHHOCTH U COOTHOILLIEHUEM HEOIIPEAEIEHHOCTH.
2. s ckompkux AO cymma N+1=8? EcTb 1 Takue opOUTAIH Y 3JIEMEHTOB MIEPUOTUIECKOM

cucTeMbl? ATOMBI, KAKHX 3JIEMEHTOB MMEIOT HauOoJIbIllee 3HaYeHHe CyMMBI N+|?
-2
3. Harmiwre snektporHo-Tpadudeckue Gopmyisr: Cr, Cl+°, Te?, Tb.

4. Hanummre snekTpoHHble GOPMYIIBI e1ie HEOTKPBITHIX neMeHToB Nel08, Nel13 u ykaxure,
KaKo€ MECTO OHHU 3aMYT B EPHOIMUYECKON CUCTEME.

5. CxopocTb JBUKEHUS AIEKTPOHA 110 TIepBOi 60poBckoit opouTe paBHa 2187 km/c. Eciu
MOTPEITHOCTH B ONPEJIEIICHHH CKOPOCTH paBHA | KM/C, TO KaKo#t OyAET mpu TOM MOTPENTHOCTD B
oIpezieNIieHn KoopanHaTel? CpaBHHUTE €€ CO 3HAYeHUEM paanyca OpOUTEHI.

6. [TosicHuTe npuYMHYy pa3auyvs B BEIMUYMHAX HOHHBIX PAANYCOB JJISI H303JIEKTPOHHBIX HOHOB;
1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg*"); 0,57(AI*)



7. OO0BscHUTE 0000 HU3KYIO YCTOWYMBOCTH COSIMHEHHM P-3JIEMEHTOB 6-TIepro/ia B BBICIIICH

Bapuant Ne2

1. [IpuMeHMMO J11 TOHSTHE TPACKTOPUH IBUKEHUS K MUKpouyacThiam? YeM 3To onpezensercs u
KaKO€ IIOHSITHUE €r0 3aMEeHsIEeT?

2. YKaKUTE 3HAYCHUE KBAHTOBBIX YHCEJI JIJIS BHEIIHUX JICKTPOHOB B aTOMaXx 3JIEMEHTOB C
nopsiAKOBBIM HOMepoMm 11, 14, 20, 23, 33.

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

4, Ha ocHoBanmnu YUYC€HHUA O CTPOCHUH aTOMa O6”b$ICHI/ITe, ImouemMy SHGPFCTI/ILIGCKI/Iﬁ S- IOAYPOBEHB
BKJIFOYAC€T OAHY Op6I/ITaHB, p-IOAYPOBCHB - TPH, d-HOI[ypOBeHL - ia7h U f- INNOAYPOBCHDb - CEMb.
Vkaxxute max 4mciio OJICKTPOHOB HA 3TUX ITIOAYPOBHIX.

5. Yemy paBHa 1eOpOiiIeBCKast IUIHHA BOIHBI 2IEKTPOHA, JABHIKYIIETOCS CO CKOPOCTHIO: a) 6-10°
M/c; 6) 2187 km/c?

6. DHeprusi MOHU3ALUU TP TIOCIISIOBATEIIHbHOM OTPBIBE 3JIEKTPOHA OT aToMOB M(Q cocTaBIIsIeT:
E1=733, E;=1447 u E3=7718 x[[)x/Mmoib. Yem 00BsICHUTD pe3koe Bo3pacTtanue E3?

7. Kakyto cTpykTypy A0mKeH nuMeTh BocbMoi ieproa? [1oBTopsieT Jin OH MOJIHOCThIO CeIbMOM
nepuoa?

Tema: «XumMuueckasi CBA3b»
Bapuant Nel

1. Uem 00bACHUTH HEBO3MOKHOCTH 00pazoBanus 100% HMOHHOI CBS3U U UeMy MPUMEPHO paBHA
JI0JISI KOBAJICHTHOCTU B Han00JIe€ HOHHBIX OMHAPHBIX COCTUHEHMSIX?

2. YcTaHOBHUTE TPOCTPAHCTBEHHYIO CTPYKTYPY CIEIYIOIINX MOJIEKYN U HOHOB, ONIPEIeINB
opOuTanyu IeHTpaIbHOro atomMa u ux tun rudpuauzanuu: NF3, NO,', PHs, PO43'.

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

4. [TonspuzyemMocTh Kakoro u3 HOHOB Oombiue: F uu Br, S? ymi Te?, CI wmn I'? O6bsicHuTe
MPUYUHY.

5. T s NaF=997°C, MgF,=1398°C, AlF;=1040°C, SiF,=-90°C, PF5=-94°C, SFs=-56°C.
OOBsICHUTH HaOMIOTaeMYT0 3aBUCHMOCTB. OOBsICHUTH pe3koe pazmuune Trut. AlF; u SiF4 cunras, uro
HOJISIPHOCTB CBSI3U paBHOMEpHO yMeHbaercs oT NaF k SFe.

6. UeM 00BSCHUTH 3HAYMTENIBHO OoJiee Beicokue T u Tk. BOJBI 1 IIABUKOBOM KUCIIOTHI I10
CpaBHCHHIO C TCMHU, KOTOPBIC JOJIZKHBI COOTBCTCTBOBATH UX MOJIAPHBIM maccam?

7. DNEeKTPpUYECKU MOMEHT JUTIOJNS MOJIeKyibl HyS paBen

0,31 -lO'ngJTM, a HZSe-O,O8-O'29Kn-M. Ompenenure, Kak OTHOCSATCS JUTHHBI JTUTIOJICH 00EHX MOJICKYIL.



Bapuant Ne2

1. [Toyemy npu HATMYHUK OJTHOM CBSI3M MEXK/Ly aTOMaMH OHA MOXKET OBITh TOJILKO O- CBsi3bI0? [Ipu
KaKHUX YCIOBHSIX 00pa3zyercs m- ¥ O-CBsA3H?

2. Ckounbko cBsi3eil y atoma cepbl B MoJiekyiie SO,Cl,, y yrirepoaa B mosaekyiae COCly; kak 310
COTJIACYETCS C TUIIOM THOpUAM3AIINN?

3. Kakas mosekyina MoskeT cymectBoBath u nmouemy? ClF;, FCls, Brls, 1Brs.

4. Kak u3mensiercs nosisipusyroliee 1eiCTBUE HOHOB S-3JIEMEHTOB BTOpoi rpynmbsl o Mg k Ba u
MOYEMY 3TO MPUBOJIUT K MOBBIIICHUIO TEPMUYECKON YCTOMYMBOCTU UX KapOOHATOB B TOMH ke
MOCIIE0BATEILHOCTH?

5. Tk. HF=293K, HCI=188K, HBr=206K, HI=238K. O06bsicCHUTE IPHYUHBI H3MEHEHUS ITOM

BEJINYUHEI.
6. Kakoe coenunenue 6omee Tepmuuecku yctoinuno? PbCO3 mim CaCOgz; PbCly uu PhBr,.

7. Paccunraiite 3¢ pextuBnblii panuyc nona Na B kpucramie NaF, eciu KoHCTaHTa PEHIETKH ero
pasHa 2,31-10%° m, paguyc nona F pasen 1,33-1070 m.

Tema: «Hauana xumMmu4deckoii TEPMOANHAMUKH. KuHeTHKA 1 MeXaHM3M XMMHYECKHUX

peakuuinn»
Bapuant Nel
1. Jluxpomar aMMOHHS ITPH HarPEBAHUHU PA3JIAracTcs 110 PEaKIUN:

(NH,)2Cr,07(1)=N21 (1) + 4H,0(r) +Cr,03(t) AH® X p =-503 x/Ix

CKOJIBKO OHECPTIHU BBIACIINUIIOCH IPH PA3JIOKCHUN HGKOTOpOfI nopuun quxpomMara aMMOHUA,
€CJIM MacCa TBEPAOIro OCTaTKa Ha 10T MeHBIIIE MacChI HCXOAHOI'0 BEIICCTBA.

2. Ouranenus oopazoBanus H,O,(T) U3 mpocTeix BemecTB paBHa - 136,1 kJ[>k/Moib, SHTATBIHS
JIUCCOITMAITMY Ta3000pa3HBIX BOJIOPO/Ia U KUCIOPOAa COOTBETCTBEHHO paBHBI 432, 490 kJ[>x/MOIb.
Brruucnure suepruto cBszu O-H B nepokcuie Bogopoaa, npuHsB 3Hepruto cBsa3u O-O paBHOII -
138,07 x/[>x/MOIb.

3. Omnpenemure AH98 1 AU cructemsr: 4NH3(r) + 302(r) = 2N2(T) + 6H20(xk)

4. [Tpu tremmneparype 100°C ckopocTh 0HOH peakuuu B 2 pa3a 60bIle CKOPOCTH BTOPOM.
TemnepaTypHblil KO3(h(OULIHEHT CKOPOCTH MEPBON PEaKIMK paBeH - 2, BTopoi - 4. Ilpu kakoi
TEMIIEPAType CKOPOCTH 00ENX peaKiiil BBIpaBHUBAIOTCS ?

5. Kak u3MeHuTCs TaBiIeHe B CHCTEME IepBOHaYaibHO coaepkamnieit HBr u Oy, eciiu k MOMEHTY
HactyruieHust paBHoBecus: 4HBr(r) + O,(r) = 2H,0(r) + 2Bry(r)  mpopearuposaiio 10% ucxomaHOro
KOJIMYECTBA KUCIIOpOa, a paBHOBeCHbIE KoHIleHTpaluu [HBr]=0,6 momns/m; [O2]=0,36 Mmons/n?

6. Bo ckonbko pa3 cienyer yBeJIUUUTh KOHLIEHTPAILUIO BenlecTBa B, B cucreme:



2A(T) + Ba(r) = 2A,B(T)

YToObl IpU yMEHBIIICHUU KOHIICHTPAIINH BelecTBa Ay B 4 pa3a CKOPOCTh NPSIMOM peaKIiy He
U3MEHWUIACEH?

7. Jlia HekoTopoii peakiuu AG°>0. Kakue 13 nprBeIeHHBIX YTBEP)KIEHUIN PAaBUIIbHBI:

a) K >1; 0) k<1; B) B paBHOBECHOI CMecCH Mpeo0IaaatoT MPOIYKThHI peaKIuu; ') B paBHO-
BECHOM CMeCH MpeodIIaaroT UCXOIHbIC BelecTBa?

Bapuant Ne2

1. [Ipu BoccTanoBnennu 80T okcuaa xene3a(3) amroMuareM Beiienutces 426,3 kJx terna. [pu
Cropanuu 5,4 r METAJLIMYECKOr0 amtoMUHUA Beiaenutcs 167,3 x/[x teria. Ha ocHoBaHUM 3THX
JAHHBIX, UCIIOJIB3Y# 3aKOoH ['ecca, BrIuucInUTe YHepreTrueckuii 3¢ dekt npu oopazoBanuu 1 MoIb
okcuja xenesa(3).

2. AH® 65, MgO(x) 1 CO,(r) coorBeTcTBEHHO paBHa- 601,8 u -393,5 x/lx/mounb. Temnora
paznoxenuss MgCoz na MgO u CO, IH=100,7 xI>x/mMonb. Vcrionb3ys 3TH TaHHBIE, HAAUTE TETIOTY
obpazoBanust MgCO3 13 371€MEHTOB.

4. Bbrauciuth TeMnepaTypHbiii KOOGQGUIIMEHT CKOPOCTH PEAKIIMH, €CIIM KOHCTaHTa CKOPOCTH €¢
npu 100°C cocrasmsier 6-107, a mpu 150°C -7,2-10%,

5. Jiis Toro uyToObI yBenuuuTh B 216 1 256 pa3 ckopocTh peakuuu cuaTe3a NHs, Bo ckosbko pa3
HaJI0 MOBBICUTH B MIEPBOM Cily4yae KoHUeHTpauuio Hy, a Bo BTopom naBnenne? Kak usmMeHurcs
CKOPOCTb peaKIuu NpH yBenudeHuu AasieHus 810 paz?

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

Haxoautcs B paBHOBecuu. YKa3aTh: a) Kak u3MeHHUTcs coaepxkanue CO B cucreme npu
NOBBILIEHNHM t ¥ TpU HEN3MEHHOM JaBiieHuu? C yBeITUUYEHUEM JAaBJICHUS TP HEU3MEHHOU
temneparype? 6) I3MeHUTCs Ju K p IpyU MOBBIIEHUH OOIIEro JaBieHus U HensMeHnHoi t? Ilpu
yBenuuenuu t? [Ipu BBeneHuu B cucreMy katanuzaropa? OTBeT 000CHOBATb.

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

VY CTaHOBUTH MPH CIEAYIOMUX KOHIEHTparusxX: (A) = 6moinb/i, (B) = 2mons/1n, (C) = 4mons/1,
(1) = 3monb/n1. B paBHOBECHYIO cucTeMy q00aBUIN 4 MOJIb/JI BemecTBa B. Berancnuth HOBBIE
pPaBHOBECHBIE KOHIICHTPAI[H BEIIIECTB.

Tema: «PacTrBOopbI»
Bapuant Nel

1. PactBop conepxur 0,1mons CaCl, u 0,1mons AICI; B 211 pacTBopa. KakoBa mossipHas
koHentparus nona Cl” B pacrBope?

2. pH 1-10° H pacTBopa caboro OAHOKUCIOTHOTO OCHOBaHU paBeH 9. Brluncnure KOHCTaHTY
JUCCOLMAIIMU OCHOBAHUSI.



3. VYka3atrb, He IPOU3BOAS BBIUMCICHUN, B KAKOM U3 PACTBOPOB [IBYX COJIEH PaBHOU KOH-
neHTpanuu pH 6omnbine uan menbiie. OTBeT 000CHYHTE UCXOAS U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 31eKTposiuToB: KoSe u KoTe; NasPO4 u NagHPO,.

4, Haitnure crenens ruaponausa cosiei u 3HadyeHne pH 11 ux pacTBOpOB KOHLEHTPALIUU
0.1moms/i: NH4Br, KCIO, HCOONa.

5. ITPAQ,Cr,07 , npu 25°C paBno 2107 . Bremmagaer mu ocagox AgoCr,O7 mpu cMenmBanum
paBubIx 006eMoB 0,051 pactBopoB AGNO; n KoCryO7? Crenenp AucconMay 3THX SJEKTPOIUTOB
paBHa 90%.

6. Boerauciuts a u (H+) B 0,3M pacTBOpe YKCYCHOM KHUCIOTHI (K=1,8-10'5). Kaxkue 3Hauenust
OPUMYT 3TH BEJIWYHHBI 1Tociie fobasienus K 11 pacrBopa kucnotsl 0,2mons CH3COONa?
Koadpunment akrusaoctu nonos f(CH3;COO") =0,7.

7. Cpasuutb pactBopumocts POCI, u Pbly, Be(OH), u Ca(OH),. OtBeT 060CcHYiiTEe UCXOIS U3
HOJISIPU3AMOHHBIX TIPEICTABICHHUI.

Bapuant Ne2

1. PactBop conmepxkut 0,1moisb - sxBuBanenToB (NH4)3PO4 B 200Mit pactBopa. KakoBa mossipHas
koruenTparms noHoB NH;" B pactBope?

2. Boruncnute pH 0,001H pacTBOpa cepHOIl KUCIOTHI.

3. VYkazaTh, He MPOU3BO/IS BBIYUCICHUH, B KAKOM U3 PaCTBOPOB JBYX COJIEH paBHOW KOH-
neHTpauuu pH 6omnpiie nian menbie. OTBeT 000CHYHTE UCXOAs U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3s1ekTpoautoB: NaHCO3; u Na,ClO3; NaClos u NaClO.

4. Kakue BenmnuuHBI SBISIOTCA KOJTMYECTBEHHON XapaKTepUCTUKOM MpoIiecca 3J1eKTPOIu-
ThYecKor aucconmanuu? Jlaiite ux onpenenenue. Kakyro U3 HUX v MoYemMy Ha3bIBAIOT MOCTOSTHHOM
BEJIMYUHOMN?

5. Haiinure crenens runponusa NalOz u NalO B pactBopax konuentpauuu 0,1momns/n. U3

MOJTYYCHHBIX JaHHBIX CJCIIATe BHIBOJ O CPABHUTEILHOMN CUJIE KUCIIOT, 00pa30BaBIINX 3TH COJIH.
Kn(HIO3)=1.6:10" ; Kn(HIO)=2.3-10"",

6. Bremaaer iu BaSO, nmpu 106aBiieHNN pacTBOpa CEpPHON KUCIOTHI 00beMoM 100MIT ipu
koHmentparuu 0,2Moib/11. K pactBopy BaCl, Toro sxe o0beMa, eciin MoJsipHast KOHIIEHTPAIUS
HKBUBAJIEHTA 3TOTO pacTBopa paBHa 0,2Momb/1.? byaet nmu qo0aBiIeHHOE KOJTMYECTBO CEPHOM KHUCTOTHI
SKBHBAJICHTHBIM WJIH HU30BITOYHBIM?

7. Ckonbko moas NH4Cl cienyer no6asuts k 111 0,1M pactBopa NH4OH(K=1,8~10'5) IS TOTO,
4TOOBI KOHIIEHTpanus noHoB OH™ crana uncnenno pasaa Kin? Yemosro npumenm f(NH,)=1.

Tema: «OKHCIUTEIbHO-BOCCTAHOBHUTEIbLHBIE PC€AKIHHU H IJTCKTPOXHMHUYICCKHUE IPO-
HeCChb»



Bapuant Nel

1. 3aKOHYMTH COCTABIICHUE YPAaBHEHHSI PEAKIIMU U 110100paTh KO PHUIUEHTH! POCTEHIINM
crnocooom: SO,+H3As04+H,0—H3ASO3+...

2. Hanwiure ypaBHeHUs peakiuii U moA00paTs KO3QPUIMEHTHI SIEKTPOHHO-HOHHBIM METOIOM:
MnSO4+(NH4)28203+H20—>HMnO4+...; H,0,+CaOCl—

3. CoCTaBHTb B MOJICKYJISIPHOH (opme ypasrenue peaxiun: [Fe(CN)s]® +H,0,—[Fe(CN)6]*+0,

4. YeMy paBHA MOJISIpHAsI Macca SKBUBAJIICHTA ITEPMaHTaHAaTa KISl KaK OKHCIIHTEIS, €CITU 3TO
BEIIIECTBO B IIPOIIECCE PEaKIIMU BOCCTaHABIMBAETCSA: a) 10 cynbdata mapranmna (II) 6) no amokcuaa
Maprasia B) 10 manranata kaiaus KoMnO,?

5. Byner nmu paboTath raJbBaHHYECKHI AJIEMEHT, COCTOSIIICH U3 BOJAOPOIHBIX 3JICKTPOJIOB,
norpyxeHusix B 1 u 0,11 pacteopsl KOH mpu 25°C, eciu kaKyIas cTeneHb JUCCOLUALMH PACTBOPOB
KOH cootBercTBenHO paBHbl 77 1 91%?

6. ["aneBannyeckuii PjIEMEHT
(-)2Cr/2Cr3+ | H,SO04 | (Pb) 3HA/6H" (+)

00pa3oBaBIIeiiCs IPU KOPPO3UU XPOMa, OTIASTHHOTO CO CBHHIIOM, JIaeT TOK cuion 6A. Kakas
Macca XpoMa OKUCIUTCS U CKOJIBKO JIUTPOB BOJOPOA BBIICITUTCS 32 55¢ pabOTHI 3TOTO
sJeMeHTa?

7. MenHblil KyJIOHOMETP COECIMHEH MOCJIEI0BATENBHO C JIEKTPOIU3EPOM, B KOTOPOM HJIET
anekTposn3 BogHoro pactBopa AGNO3 Ha YroNBHBIX AIIEKTPOAAX (JalTe MONHYI0 CXeMY MPOIIECCOB,
npoucxonsamux npu anekrponuze AGNO3). Ha karozne B kynoHomerpe Bbiaenmiiocs 192r meny, a B
anekTponusepe 450r cepedbpa. OnpenenuTe BEIXO IO TOKY B aekTpoausepe. Kakoil o0beM 3aiimer
BBIIEJIUBIINICS KUCIOPOJ, €CIIH 9TOT 00beM usmeputh nipu 10°C u nasnennn 9730311a?

Bapuant Ne2

1. 3aKOHUUTH COCTABJICHHE YPaBHEHUS peaKkuu U MoAo0path Kod(pHUIUEHTHI IPOCTEHIINM
criocooom: HySO4+KI+KCIO;—KCl+1s...

2. Hanummre ypaBHeHUsI peakiiuii U moxo0path KO3 OUIIMEHTHI 371€KTPOHHO-MOHHBIM METO/IOM:
H2804+H28+KM”O4—)S+...; HNO3+F982—>

3. CoctaBuTth B MosiekysipHOi popme ypaBHeHue peakuun: NoHg+1,—No+I.

4, Kakyro mMaccy aimoMuHAS MOKHO OKHCIUTE ¢ omoiisio 0,11 0,250 K,Cr,07 o peakiuun
A|+KszzO7+HzSO4—>A12(SO4)3+Cr2(804)3+KzSO4+H20.

5. BJ1C ranbBannyeckoii menu (-)Ag/AgNO3 0,0058  /a=98% | | Ag/x
1/0=85%/AgNO3(+)=0,085B. Omnpeaennute KOHICHTPAIIUIO JIEKTPOIHUTA TPH MOJIOKHUTEITHHOM
3JIEKTpOJIe, eCii KO3 (HUIIMEHTH aKTUBHOCTH HOHA cepedpa B pactBopax AgGNOs nipu oTpuiiatesbHOM
Y TOJIOKUTENBHOM 3J1eKTpojie paBHbl 0,945 u 0,750.

6. [Ipu paboTe raTbBaHUYECKOTO JIEMEHTA



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

00pa30BaBIIErOCs MPU KOPPO3UHU ATTFOMUHHSL, KOTOPBIM HAaXOAUTCS B KOHTAKTE C XPOMOM, 32
Imun 20c ero paboTsl Ha XpOMOBOM KaTtojie BoccTanoBmiIoch 0,034u1 kucnopona.

OHpGI[eJII/ITC, HACKOJIbKO YMCHBIIWJIACH ITPU 3TOM MacCCa aJIFOMHUHUCBOIO 3JICKTPOAA U UCMY
paBHa CuJia TOKa, IPOTCKUICTO 110 BHEIITHEH OCIIH TaJIbBAHUYCCKOI'O 3JICMCHTA.

7. Uepes cepeOpsHBIN KyJIOHOMETP MPONMYCKAIH TOK B TEUCHHUE 34. AMIIEPMETP MOKa3bIBAJI CUITY
Toka paBHyto 0,9A. Haiitu % morpemHocTy, JaBaeMblii aMIepMeTpOM, €CITU 3a 3TO BpeMsI B
KYJIOHOMETpE Ha Katoze Bbiaenuiaoch 12,32r cepedpa.

Tema: «CTpoeHHe M CBOMCTBA KOMIUIEKCHBIX CO€TUHEHUi
Bapunant Nel
1. HasBats komiuiekcubie coequnenus: Ba[Cu(C,0,)2], [Co(NH3)2(en)(Cly)]CI, [PtCI][AuCly].

2. Hammucates popmynsr: a) rerpaiiononrnat(lll) uamus™); 6) xmopua OpoMareTpaaMMu-
HakBaxpoMa(lll); B) TppaMMHHXJIOPOIUHUTPOKOOATBT.

3. Moskro i ocauts nousl Ni“+ u3 pactsopa Ko[Ni(CN)4] o6semom 11 i C=0,1 Mos/mutp,

coneprkamero 0,2 Mois KCN(a=80%), ecin 106aButs 10™Moms cymbduaa avmonns? Tpu Kakoi Mt

KOHIISHTPAIIUH CYIb(PHIa aMMOHHSI HAYHET BBINAATh OCATO0K? (HP(NiS)=2-10'28).

4. OmpenenuTe THIT THOPUIU3AINH B CICAYIOIINX KOMIUIEKCaX, a TaK ke n300pa3uTe ux
reomerpuueckyto ¢popmyny: [AuCly] ; [PtCls]" .Uemy paBHBI HX MAarHUTHBIE MOMEHTBI?

5. JIi1g ocaskieHus! XJIOPUA-NOHOB, COCTABIISIONIMX BHELIHIOK c(hepy KOMIUIEKCHOIO COEIMHEHNUS,
u3 100m1 0,02m pactBopa coenunenust CrClz-5H,0 motpedoBaniocs 20mit

0,2m pactBopa AgNOs;. ITo pe3ymbraTamM 3TOTO OIBITa COCTABHTE KOOPIUHAITHOHHYIO (POPMYITY
COCJTMHEHUS ¥ Ha30BHTE €TO.

3+
6. C JIMraHaaMu €1a00ro WJIH CUIBLHOTO MoJIst KoMIniekchl Co SABIIAIOTCA CUJIBHBIMU

2+ .
OKHCITUTEISIMH, 8 KOMIUTeKChbl CO”" TIPOSIBJISIFOT BOCCTAaHOBUTENbHBIC cBOMCTBa? Kak 310
o0pscuser TKIT?

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

2. Hanucats popmynsl: a) ammunnenraunanodpeppat(ll) Harpus; 6) muruapokcorerpa-
xynoporutatusat (IV) ammonus.

3. K 0,2m NiSO,4 no6aBunu paBHbIit 00beM 2M NH3, BEIUHCIHTE [Ni]2+, €CJIM CUUTATH YTO B
pactBope obpasyercst kommuiexcrsiit non [Ni(NHz)e]*+.

4. B kommekcax [CO(NO,)g]* u [Ni(CNS)e]* nuranmst o61azaror cuiibabM monem. CocTaBbTe
9HEPreTHYECKYI0 cxeMy o0Opa3oBanus cBsizeit (Meron BC) B 3THX KOMIUIEKCAX M YKaKHTE MArHUTHBIC
CBOMCTBA KOMILIEKCOB.



5. Omnpenennre KOOPAMHAIMOHHOE YHCIIO (X): [Fe“Fx]'(x'z); [Fe”CIx]'(X'Z).

6 7
6. Kaxkas anekrponnas kongpurypauus, d” wim d', naer 6onbiee 3Hauenue Ecygrn st
OKTa3/IpU4ECKUX BBICOKOCIIMHOBBIX U HU3KOCIIMHOBBIX KOMILIEKCOB?

1. (marneTut). KakoMy copepxanuio (B %) MarHeTuTa 3TO COOTBETCTBYET?

Kpurepun oueHku 0TBeTa CTY/I€HTA NPU BHINOJHEHUN KOHTPOJIbHOH PadoThI

Ounenka TpeboBanus K 3HAHUAM

OTIIUYHO MPHUBEACHB  TONHBIE  MPaBWIbHBIE  PELIEHUS, OTBETHl T'PAMOTHO
apryMeHTHUPOBAHBI

Xopomo JOMYIICHBI HE3HAYUTCIBbHBIC IIOTPCHIHOCTHU IIPpW OTBECTAX Ha BOIIPOCHI,

aprymcHTanus ObLIa HE MMOJIHOM

YAOBJICTBOPUTCIBHO B orBeTax Ha HCKOTOPBIC BOIIPOCHI HOIIYIICHBI pr6ble OI_HI/I6KI/I, 4acCTb
BBIBOZOB HC apryMCHTHPOBaHa UKW apTYMCHTHUPOBAaHA HCIIPABUIIBHO

HeynoBieTBopuTesbHO | OtBeThl Ha 50 u Oosiee % BOMPOCOB OMMOOYHBI, OOJBITUHCTBO BHIBOJIOB
HE apryMEHTUPOBaHbI TN apTYMEHTUPOBAHbI HETIPABUIILHO

Ilpumepnvie eapuanmol mecmosvix 3a0anuil
Tema: «OcHOBHBIE KJIACCHI HEOPTAHUYECKHUX COeJUHEHHID»
Bapuant Nel

1. ®opmyna kpucramioruapara cyiab(ara HaTpHsi, Macca KOTOPOIo MpU 00E€3BOKUBAHUN
yMeHbIniaach Ha 47%

1) Na;SO4 * 2H,0  2) NapSO4 * 7H,0
3) Na,SO4 * 5H20 4) Na,SO4 * 6H,0

2. KapOoHat kanus pearupyert B pacTBOpE C BelllecTBaMU Habopa
1) CO,, SO,, H3PO,  2) CO, KOH, HC1
3) BaC1,, HNO3, Rb,SO,  4) KHSO4, NaOH, SO3

3. OnHOBpEeMEHHO HE MOTYT HaXOJUTCS B PacTBOpE BellecTBa Habopa
1)Na,SO4 u HC1 2) NaOH u H2SO4

3) NaC1l u H,SO4  4) NaOH u K;SO4




1)
2)
3)
4)

OZ[HOBpeMGHHO B paCTBOPC MOT'YT HAXOUTCA MOHBI

1) Ni**, K*, SO.%, I 2) Pb?*, %, CH3COO0; Ba**
3) NH,*, PO, Ca% F  4) A1*, Fe*", COs”, Br

Y CcTaHOBUTH COOTBETCTBHUE MCKAY BCIICCTBOM U CBOMCTBaMH

1: a3oTHas kuciaoTa A: B3aMMOJEHUCTBUE C COJSIMU MeJIU C 00pa30BaHUEM OCaIKa

2: ruapokcu Hatpus b: B3aumozeicTBre ¢ coiisiMu 6apusi ¢ 00pa3oBaHUEM OCaIKa

3: congHas kucnora B: B3aumopelcTBHE ¢ cEpoil IpU HArpeBaHUU

4: cynbdat amroMUHUS I': B3auMoielicTBHE C IIMHKOM C 00pa30BaHUEM BOJOPO/Ia

KonuyectBo Bo3MOXKHBIX cosieii oopazoBanHbix H3S04 u Al(OH)
14 2)1 3) 2 4) 3 5)5

BapuanT Ne 2

IMaapun onHoBaneHTHOTO MeTauia coaepkut 12,5% Bogopoaa mo macce.
1) cepebpo  2) HaTpuit 3) nutuit 4)3010TO

JlMoKkcua yriiepoaa MOKET pearnpoBaTh ¢ BEIIeCTBaMH Habopa

1) CaO, (NH,4)>C03 pactBop, HNO3; 2) Na,CO03 pactBop, Mg, C (kokc)
3) KOH, H,SOy, pactsop BaCl, 4) CuS04, NH3, NaOH
OIHOBpPEMEHHO HE MOTYT HaXOJUTCS B PaCTBOPE BellecTBa Habopa

1) BaCl, u NaNO;  2) BaCl, u NaBr

3) Ba(N03)2 u Kl 4) Ba(N03)2 u H,SO4

Kucnyro conb MOKHO IOTyYUTh B BOJIHOM cpejie P B3aUMOICHCTBUU
1) LiOH u HBr 2)CsOH u P,05

OMHOBPEMEHHO B paCTBOPE MOTYT HAXOIUTCSI HOHBI

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

2) Ag*, Ca**, Br, NOs
3)Zn** ,NH,", OH , I
4) Cu®*, AP, CI', SO~

VY CcTaHOBUTH COOTBETCTBHE MCXKAY BCIICCTBOM U CIoco0oOM ero pacno3HaHusA .

1: yrHCKI/ICJ'IHﬁ ras A: BO3ropaHuc TIICIOIIEH JIYUYUHBI

aMMHaK b: Bo3ropanue ¢ xapakTepHbIM 3ByKOM
KHCIIOPOJL B: nmomyTHeHNE N3BECTKOBOI BOJIBI
BOJIOPOJ I': n3MeHeHne OKpacKu BIAXKHON MHIUKATOPHON OyMakKH

YCTaHOBUTH COOTBETCTBHUE MCKAY BCIICCTBOM U CBOMCTBaMMU:

1) a3oTHas Kuciora A: B3auMoJeiicTBHE C COMSIMU MEM ¢ 00pa30BaHUEM OCaJIKa
2) TuApOoKcUA HaTpus  b: B3amMojeicTBHE ¢ coNsiMH Oapus ¢ 00pa3oBaHUEM OCaKa
3) comsiHas KUCIO0Ta B: B3aumojelicTBHE ¢ cepOil IIPU HarpeBaHUU

4) cynbtat amoMuHus [ : B3auMOJEiCTBUE C IMHKOM C 00pa3oBaHUEM BOJIOPOA



8. B pesynbTare clieAyIONMX MPEBPALICHUI

5i02+C Ca HCl oz Ca3(PO4)2

C&3(PO4)2 X1 X5 X3 X4 X5

o0pa3yeTcs KOHEUHBIN MPOIYKT X5

1) Ca(HPO4), 2) CaHPO, 3) CaHPO,*2H,0 4) Ca,P,0;

Tema: «Ctpoenue aroma. Ilepmoaudeckuii 3aKOH M NMEPHOAMYECKAS] CHCTEMa XHUMHYECKHX
anemMenToB .. MeHaeeeBay»

Bapuant Ne 1
1. M3031€KTpOHHBIE aTOMBI U MOHBI
1) Fe**, Co®* 2) Co, Ni** 3) Fe**, Fe**  4) Co*, Mn
2. DneKkTpoHHas eMKOCTb T -moaypoBHs
1)14 2)6 3)18 4)10
3. DHeprus cpoJICTBA K JJISKTPOHY B TICPHOJIC

1) He u3meHsieTcss  2) yMEHbIIAETCs
3) yBenuuuBaeTcsi  4) OCTalOTCS OCTOSIHHON

4. Pa3pemieHHblit HAOOp KBAaHTOBBIX YKCEN 3JIEKTPOHA

Dn=3,1=0m=12)n=2,1=1,m=0
3In=3,1=2,m=-1 4)n=3,1=2,m=3

5. Haumenpimmii paguyc UMeeT HOH
1) Cs 2) Ba** 3) Te*4) I

6. Mogenb aroma, co3garnas D.Pe3epdopaom HazbIBaeTCs

7. Ywucno ypoBHeil y aToMa ornpeaensieTcs KBAaHTOBBIM YHCIIOM

8. 3Hepr1/15{ OTpPbIBA SJICKTPOHA OT aTOMa HA3bIBACTCA BHCpFHCﬁ

9. Ecmm anekTpoH aenaet BeIOOp Mex1y 4d 1 5 S aTOMHO# OpOUTAIIBIO, TO ATOM COACPIKHUT
-3JIEKTPOHOB

10. YcTaHOBUTH COOTBETCTBHE MEXKAY JICKTPOHHBIMU KOHPUTYPALUSIMUA U XUMUYECKUMU Yac-
THLIAMA

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



11.

Pacrionoxuts B HpaBI/IHBHOf/’I MOCJICA0OBATCIIbHOCTH 3alIOJIHCHUA DOHCPITCTUICCKUX HOI[ypOBHCﬁ
B aTOMax

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

Bapuant Ne 2

1.

10.

N30351€KTpOHHBIE ATOMBI U HOHBI

1) Fe**, Co®* 2) Co, Ni**  3) Fe**, Fe** 4) Co*", Mn
HaGop xBanToBbIX uricen N = 3, | = 1, s=+1/2 umeer
HSi 2)Al 3)Cl 4)S 5P

OMHAaKOBOE KOJIMYECTBO AIEKTPOHOB Y HOHOB

1) Ba®*, Mg®*, Cd**  2) Ba’+, I, Te* 3)Hg®,I,Sn  4) I, Cd*, Sn*
DJIeKTPOHHAS EMKOCTh { -ITOTyPOBHSI

16 2)14 3)10 4)18

DHeprusi HOHU3ALUHU B TPYIINE

1) He u3MeHsieTCsl  2) YBEIHYUBACTCSI

3) yMeHbIaeTes 4) 0CTaOTCsI MOCTOSHHOM
AToMHBIE OpOUTaNK Jaf0T cymMmmy N+ | =9

1) 6f, 7d, 8p 2) 5f, 7p, 8s 3) 4f, 5d, 6p 4) 4d, 5p, 6s

Yucao HECITAaPpCHHBIX 3JICKTPOHOB B aTOME XpOMa B HGB036Y)K)1€HHOM COCTOSAHHU

Oueprus nonmszanuu aroma Ca (3B): 11 = 6,113; I, = 11,871; I3 =51, 21. TpeThs 2HEprUs uo-
HU3AIUU PE3KO BO3PACTACT M3-3a OTPHIBA JJIEKTPOHA

9.Yucno opOutainieii y aToma onpeensercs KBaHTOBBIM YHCJIOM

Y CTaHOBUTH COOTBETCTBUE MEXKY PIEKTPOHHBIMU KOH(MUTYPAIMSIMA U XUMHYECKUMHU Yac-
THLIAMA

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

Tema: «XumMuueckasi CBA3b»

Bapuant Ne 1



1. B psaay Bogopoansix coeaunenuit anementoB VI A rpymmsr: HoO — H,S- HoSe nossiprocts
cBszu O — H:

1) yBemuumBaercs

2) HE U3MEHSCTCS

3) yMeHbIaercs

4) cHayajga yMEHbBIIACTCS, IOTOM YBEIUYNBACTCS

2. Tonbko KOBaJIGHTHAs CBSI3b UMEET MECTO B COSAMHEHHH C (hOPMYIIOit
1) Ba(OH)2 2) NH4N03 3) H2804 4) LizCOg
3. AtoM yriepojia B BO30YKJIECHHOM COCTOSTHUU 00pa3yeT:

1) yeThIpe KOBAJICHTHBIE CBSI3H, 3@ CYET YETHIPEX HECMIAPCHHBIX IIEKTPOHOB

2) TpH CBsI3M, 33 CUET JBYX HECMAPEHHBIX 3JICKTPOHOB M HEMOACICHHOMN JIEKTPOHHOM Taphl

3) HH OJIHOM, aTOM yIJIepo/ia B HEBO30YKIEHHOM COCTOSHUM XUMHUUYECKHX CBSI3EH HE
obpazyer

4) nBe CBsI3M, 3a CUCT JBYX HECHAPCHHBIX 3JICKTPOHOB

4. BemecTBO, KOTOPOE HE MOTYT 00pa30BBIBATh BOJOPOIHYIO CBSI3b
1) H,O 2) HF 3)HN3 4) HI

5. Sp° ruOpHAM3ALKS PEAIN3YETCS TIOTHOCTBIO
1) SO, 2) CH, 3) SO; 4) C10°

6. YcTaHOBUTBH COOTBETCTBHE MEXIY (DM3NUECKIMU CBOWCTBAMH U THITAMHU KPUCTAIUTHYECKIX
pELIETOK:

1: KOBKOCTh

2: HU3Kas TemIeparypa KUICHHs

3: BbICOKas TBEPJOCTh

4: snekTpudeckasl IpoBOJIMMOCTh PacTBOpa
A: atomHas

b: meTanauueckas

B: nonnas

I': monekynspHas

7. YcTaHOBUTH COOTBETCTBHE MEXy TMOpUIN3AIMEN U MOJIEKYJION WM YacTUIeH

1) sp A: BeCl,
2) sp® B: CO5*
3) sp® B: NF;
4) spd I: PFs
I: PFg
E: XeFs
Bapuant Ne 2

1. BemecTBO ¢ HOHHOH CBSI3bI0 UMEET (POPMYITY



1)KBr 2)SO;  3)CH,

4) HC1

2. ATOMHas KpUCTAJUIMUECKas PEIIEeTKa XapaKTepHa JUIs

1) amroMuHMS ¥ KapOHIa KpEMHHS

2) cepsl U Hoaa

3) okcuia KpeMHUS U XJIOpHUAa Kanus

4) anmasa u 6opa

3. Sp® rUOPUIM3AIIS PEATH3yeTCs IOTHOCTBIO

1)SO, 2)SO; 3)CHs 4)CIO

5) CIO;

4. YcTaHOBHUTH COOTBETCTBHUE MCKAY BCUICCTBAMU U BUAAMU XHUMHYECKOH CBS3HU B HUX |

BOJIb(paM

anmas

aMHaK
HIOBapeHHasi COJIb

A: KOBAJICHTHAs MOJsIpHAs ajiMa3

b: koBanieHTHas HENOJIApHAas aMMHAK
B: metannuyeckas

I': nonnas

5. YcraHoBHUTH COOTBETCTBHUE MCKAY BCUICCTBAMU U TUIIAMU KPUCTAJUINYCCKUX PCUICTOK

YIJIEKUCIIBIN Ta3
KapOOpyHI
HUKEIb

aneraT HaTpus

A: nonnas

b: MmonexynsapHas
B: Metannuueckas
I': atomHas

6. YCTaHOBUTH COOTBETCTBHUE MCKIY FH6pH,Z[H3aHHefI n MOJ'ICKyJ'IOﬁ

AR odbdrR
wn
S
w
a
N

OFz B: SF6
BFs I': SF;
XeFs 1. BeCl,

Temvi: «Hauana xumuueckoit mepmoduuamuku. Kunemuxa u mexanuzm xumuueckou peaxkuuu)

Bapuant Ne 1

1. Bo ckombko pa3 yBenuautcsi ckopocth peakuuu Ha(r) + 12(r) = 2HI(r) npu yBenuueHun nasie-

Hus B 3 paza

1) B 9 pa3 2) B 8 pa3

3)B 6 pa3 4) B 3 pa3

2. Ilpu Temmneparype 90°C peakuus mpotekaet 1 muH. [Ipu kakoit Temneparype peakius 3aK0H-
quTcs 3a 19 21MuH, ecnu TeMnepatypHbiid KodpduiimeHt paseH 3



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

3. Xwumwnueckoe paBHoBecue peakiuu Zn(t) + 16HI(d = 8l,(r) + 8H,S(d - Q cmectutcs BpaBo
IPY TOHWKCHUU

1) xonnenTparuu H,S
2) xonneHTpauuu Hl
3) naBiieHUS

4) reMneparypbl

4. Xumnyeckoe paBHoBecue peakiuu Zr(t) + 2C12(r) = ZrCly(r) + Q cmemaeTcs BripaBo npu
1) NOBBINIICHUH JTABJICHHS
2) noBbImeHuH KoHIeHTpauu ZrCly
3) JOMOJHUTEIHFHOM BBEJCHUU ZI
4) NOBBILLIEHUHU TEMIIEPATYPbI

5. B romorennoi cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHbBIE KOHIIEHTPAIIMH BEIIECTB
(monb/im) coctaBuim: A - 0,03; B - 0,02; C - 0,004. VicxonHast KOHIISHTpAIUs BeecTsa A
(MoIB/TT) paBHA

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

6. 132 mons CO u 2 mons Cl; ob6pazoBanock npu HekoTopoit Temneparype 0,45 mons COC1,.
KoncranTa pasaoBecust peakiun CO + Cl, = COC1,(r)

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

7. CrangaptHas Teriora oopaszoBanusi MgO (k) u CO; (T) cooTBeTcTBEHHO paBHa -601,8 u -
393,5 xJIxx/monb. Ternota paznoxenus MgCO3; na MgO u CO, AH = 100,7 k/{»x/Mob.
Tennora o6pazoBanus MgCO3

1) -1096 xJIx/monb. 2) -1006 k]Ix/MOb.
3) -996 xJxx/mMonb.  4) -876 k]Ix/MOb.

8. TCHHOTa, KOTOpas norjiomacTCsa U BbIACIACTCA IMPU PA3JIOKCHUN XUMHUYCCKOT'O COCIUHCHUS
KOJIM4YecTBOM 1 MOJb Ha IMPOCTBHIC BCIICCTBA HA3BIBACTCA

9. Ecnm ckopocTh IPSIMOM peakiuy paBHA CKOPOCTH OOPATHOM peakIiy, TO HACTYIaeT XUMHUYe-
CKOE

10. 3aBHCHMOCTH CKOPOCTH PEAKITUH OT TEMIIEPaTyPhI OMPEACIISIETCS PABHIIOM

Bapuant Ne 2

1. Bo ckoabko pa3 yBenuuutcs ckopocts peaknun CaO(1) + CO,(r) = CaCOs(1) mpu yBenuyeHun
JlaBJIeHUs B 3 pa3a

1) B9 pa3



2) BS8pa3
3) BO6Dpa3
4) B3 pa3
5) He U3MEHHTCS

. Bo ckonbpko pa3 yBeIMUUTCS CKOPOCTh peakuuu npu HarpeBanuu ot 75°C no 115°C, eciu
TeMIiepaTypHbIi Ko PuIueHT papeH 2

1) B2 pa3

2) B4 pa3

3) B8 pa3

4) He U3MEHHUTCS
5) B 16 pa3

. HpI/I IMOBBIIICHUH AABJICHUA XUMHWYCCKOC PAaBHOBCCHUEC CMCIIACTCs BIIPABO
1) 2NO(r) + Oy(r) = 2NO,(r ) 2) C(1) + CO,(r) = 2CO(r)
3) 2NF(r) + 3Ha(r)= 6HF(r) + No(r)  4) CHa4(r) + 4S(r) = CS(r) + 2H,S ()

. Xumunyeckoe paBHoBecue peakiuu 4FeS;(1) + 1105(r) = 8S04(;) + 2Fe;03(t) +Q cmectutcs
BIIPABO IIPH

1) MOBBIIIEHUH 1aBICHUS
2) noBbIcHUH KOHIIeHTparuu SO,

3) momonHKUTENEHOM BBeAcHHH F€,03
4) MONOJIHMTEIILHOM BBeJIcHHH FeS;

. B romorennoit cucreme Hy(r) + I2(r) = 2HI(;) paBHOBECHBIE KOHIICHTPAIIMK BEIIECTB (MOJIb/J)
coctaBunu: HI - 0,02; I, - 0,05; H; - 0,03. McxoaHast KOHIIEHTpaIus BOJOPo/ia (MOJIb/I1) paBHA

1)0,04 2)0,01 3)0,02 4)003 5)0,05

. B romorennoii cucreme 4HCL(r) + O,(r) = 2H,0( 1) + 2C1; paBHOBECHBIC KOHIICHTPAIMH Be-
niectB (MoJis/) coctapmn: HC1 - 0,85; O, - 0,44; C1;, - 0,3. cxomHas KOHIICHTPAIHS KUCIIO-
pona (MoJIb/IT) paBHa

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

. Ilpu cxxuranum rpadura odbpazoaiucs okcua yrieposa (1V) maccoii 8,86 r. TemoBoit addexr
peakmu AH = -79,2 /. Teruora o6pazoBanust CO,

1) -393,3 xJIx/Moib

2) -358,4 xJI/Moib

3) -335,5 x/Ix/Moub

4) -326,4 xJIx/Mob
. TemnoTa, KOTOpas MOTJIOIIASTCS WM BBIJIENIACTCS MIPU 00Pa30BAHUN XUMHUYECKOTO COCTUHEHHS
KOJINYECTBOM BeIIecTBA 1 MOJIb U3 MPOCTHIX BELIECTB IPHU 33aHHBIX YCIOBHIX
Ha3bIBACTCS

. CMGH.[GHI/IC XUMHYCCKOI'O paBHOBECUA ONIPCACIACTCA IMPUHIIUIIOM




10. MunumanbHast n30bITOYHAS SHEPTHSL, KOTOPOH TOIDKHBI 001a/1aTh MOJIEKYJIbI, YTOOBI peaKIus

MCKAY HUMU CTaJia BO3MO>KHOM HA3BLIBACTCS

Tema: «PacTrBOpbI»

Bapuant Ne 1

1.

Cwmemansl 100 r 20%-noro pactBopa u 50 r 32%-HOro pactBopa HEKOTOPOT'O BEILIECTBA.
KonnenTtpanus noay4yeHHOro pacTBopa

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

Jlnst monmydenust 9%-HOro pacTBopa COJITHON KMCIOTHI Hao pactBoputh 67,2 1 HCI B Boze
Maccou

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

Vpasuenuto 3Ag" + PO, = Ag3;PO4 cOOTBETCTBYET B3aMMOJICHCTBHEC
1) AgNOs3 ¢ Na,PO, 2) Ag,0 ¢ H3PO,

3) AgNO3 ¢ H3PO,  4) AgCl ¢ NazPO4

KucnoTrHOCTB pacTBOpOB coJIeH ¢ OJITMHAKOBOM MOJ'IHpHOfI KOHHGHTpaHHeﬁ YBCIUYUBACTCA B
pany

HUTPAT KaJlusl, CUIIMKAT KIS
OpoMU/T KaNbIIHsI, OPOMHUJT ATFOMUHUS
XJOpU Kaiusi, GTOpUI Kaaus
XJIOPUJL JIUTHUSL, XJIOPUJ KaJus

Xnopup Gapus maccoit 41,6 T pactBopuiu B Bojzie. B nmomyuenHom pactBope conepxures 0,35
MOJIb XJOPUI-UOHOB. CTeNeHb AUCCOLUAIMU XJIopHuia 6apus

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

Ecnm xoHuenTpamnus pacrsopa ruipokcna amMonus pasHa 0,1M u K = 1,76*10, to ero
CTENEHb UOHU3ALMHU (Olyon) COCTABUT

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

Ecim KoHIeHTparys HoHoB Bogopoa [H'] n anerar-noros [CH3COO] B 0,1M pacTtBOpE VK-
cycHoi kuciotsl paBHa 0,00132 Mob/71, TO €€ KOHCTaHTa MOHHU3AIIUN

1) 1,74%10° 2) 1,76*10* 3)1,78*10* 4)1,74*10™
KonuenTpanuto noHos Bogopoaa B pactsope npu pH = 4,32 paBna

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



9. AKTHBHAas KOHIIEHTpaIUs aHHOHOB aon- B 0,01 M pactBopa ruapokcuaa kanust KOH, yuntsiBas
MOHHYIO CHJIy pacTBOpa paBHA

1)9*10°  2)8*10° 3) 7107 4) 6*107

10. Koncranra runponnsa, creness ruaponusa u pH 0,1M pactBopa comur HCOONH, (Kn(kuc)=
1,810 Kn(ocu) = 1,76*107)

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

BapuanT Ne 2

1. K 100 ma 96%-noii cepHoit kuciotsl (p = 1,84r/mi) npudasmiu 400Mi1 BOABI, MOTYUHIICS
pacTBOp IIOTHOCTHIO 1,225 r/Mit. MossipHasi KOHIICHTPALUs pacTBOpa

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

2. M3 400 r 20%-HOTO pacTBOpa NMpH OXJIAXKIESHUH BbIIEIHIOCH S0 I paCTBOPEHHOTO BEUIECTBA.
MaccoBasi 101151 BELIECTBA B OCTaBIIEMCSl paCTBOpE

1) 8,6 % 2)6,3% )74% 4)95%

3. Vpasrennio Fe** + 30H" = Fe(OH); cootBeTcTBYET B3aMoeiicTBUE
1) FeC13; ¢ KOH 2) Fex(SO4)3 ¢ Ba(OH),
3) FeSO,c NaOH  4) Fe(OH)3; ¢ HC1

4. 1llenoyHOCTH pacTBOPOB COJIEH C OJIMHAKOBOW MOJISIPHOM KOHIICHTPAIIMEH YBEINYUBACTCS B
pany

1) xapOoHaT HATpUsl, MOAU]T HATPHUS

2) cynb(UT Kanus, Cynbpu HATpUs
3)HUTPUT HATPUS, HUTPAT HATPHUS
4) XJIOpU/I JTUTHS, XJIOPU aMMOHUS

5. KommnuectBo orpunarensHbix HOHOB B 120 1 10% pacTBOpa aMMOHUS, €CJIH CTETIEHb AUCCO-
nuanuu conu pasHa 90%

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

6. Ecnu xonnentparus azotuctoit kucinotsl HNO; paBra 0,12M u K, = 6,9*10'4, TO CTEIEHD €€
HOHU3AINA COCTABUT

1) 7,6%107
2) 8,6%107



3) 8,6*10°°
4) 7,6*10°°

5
7. Ecnm KoOHIEHTpauus pacTBopa ruapokcuaa ammonus pasua 0,1M u K; = 1,76*10™, to ero
CTETICHb MOHU3AIUH (y0) COCTABUT

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

8. Komunentparus nonos Bogopoza [H'] 6%-Horo pacTBopa X10poBOAOPOIHOIN KMCIOTH (p =
1,028 r/mi) cocTaBisier

1) 1,69

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

9. AxruBHOCTH XJ10pua-uoHOB B 0,1 M pactBope xnmopuaa Harpust NaCl pasna
1) 7,58*107
2) 7,62*10°
3) 7,68*10
4) 7,54*10°

10. Crenens ruaposmsa u pH comm 6pomumaa ammonnst NH4Bu pH 0,011 pacteopa (Ka = 1,76*10
°)
1) 2,38*102 1 5,62 2) 4,52 *10° u 8,34 3)5,68*102u 6,32  4) 3,54*10% u 4,35

Tema: «OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIC PEAKIIUH M JIEKTPOXHMHYECKHE MPOLecChD)
Bapuant Ne 1

1. Peaxmus AUCTIPOTIOPIIMOHUPOBAHUS
HNO; = HNO3; + NO + H,0
KoMnO4 + H,0 = KMnO4 + MnO4 + KOH
NH;NO3; = N,O + H,0
KCIO3; =0, + KCI
2. PeaKI_II/ISI BHYTPUMOJICKYJIIAPHOTI'O OKUCIICHUSA-BOCCTAHOBJICHUA
1) AgNO3 = Ag + NO; + O3
2) Ag,0 =0, + Ag

3) K,S03 = K,SO4 + KsS



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

3. Omnpenenure cymmy ko3 dunmentos B ypaBaenue peakiuun CaOCl, + H,O + NaBr —
1) 8
2)7
3)9
4) 10

4. YCTaHOBUTH COOTBETCTBUE
1: mpoaykThl snekTposn3a paciuiaBa CuCl, A:CuuCl,
2: mpoaykTel snektponn3a pactsopa Cu(NOs), b: Cuu O,
3: mpoaykThl 3nekTposin3a pactopa Ca(NO0s); B: H,u O

I'Cau0O,
I[I H2 n C|2

5. B mporecce annekrposusa pacrBopa NaCl, npu cuite Toka SA 3a 85 MUH Ha aHOJIE BBIACISACTCS
IPOAYKT 00bEMOM 1 (OKPYIUIUTH 10 JECSTHIX )

6. [ns oxucnenus B kucioit cpeae 0,05 1 0,2 M NaNO; notpedyercs 0,25 1 pactBop KMnO4
00BeMOM 71 (OKpPYIJIUTh IO COTBIX )

7. Ucxons us peakiuu S0, + HCIO,4 + H,O = HCI + H,SO4 , e 1 1 pactBopa comepskutcst 10 ©
HCIO,, Hopmansrnocts HCIO, paBHa -MOJIb/JT (OKPYTIIUTD A0 JECATHIX )

8. 3HaucHHEe AMEKTPOAHOrO MOTEeHIHaNa Meu, norpyxxennoi B 0,0005 1 pacrsop Cu(NOs3);
paBHO B (OKpyriuTh 10 THICAYHBIX)

9. Ecii KOHIIEHTPALKS HOHOB BOJIOPO/IA B pacTBope 4,8% 107 MONB/II, TO MOTEHIHAT BOXOPOI-
HOTO 3JIEKTPO/A PaBEH B (OKpyryuTh 10 THICSAYHBIX)

10. Ecnu B 0,51 pactBopa coaepxutcst 0,0699 r FeCl, r, To moTeHIian xene3Horo eKTpoia
paBeH B (OKpyIJIUTh 10 THICAYHBIX )

Bapuant Ne 2

1. Peakuus BHyTPUMOJIEKYJISIPHOTO OKHCJICHUS-BOCCTAHOBJICHUS
1) KC|O3 = 02 + KCI
2) NHsNO3; = N20 + H,0
3) HNO; = HNO3; + NO + H,0
4) KoMnOy4 + Hzo = KMnO4 + MnO4 + KOH

2. Peakums qucriponopimOHUPOBAHUS

l) K,S03=K,50,4 + K5S 2) NO, + H,O = HNO3; + HNO,

3) AgNO; = Ag+ NO, + O, 4) Ag.0 =0, +Ag



10.

Tema:

Omnpenenure cyMmmy K03 PUITMEHTOB B ypaBHEHUE PEaKIINH

K>Cr,07 + H,SO4 + NayS03 —
1) 17
2) 18
3) 19
4) 20
VYcTaHOBUTE COOTBETCTBHE
1: KMnO,4 + Na,SO3 + H,SO4, —  A: MnSO,4 + Ky,SO4 + Nap,SO4 + H,O
2: KMnO4 + Na,SO3 + H,O — B: MnO, + KOH + Na,SOq4
3: KMnO4 + Na,SO3 + KOH — B: KoMnQOg4 + Na,SO4 + H,O
I': MnSO4 + KOH + Na,SO4 + H,0

B nponecce anextponuza pacmiaBa NaCl, npu cuse toka 2A 3a 45 MUH. Ha KaTo/ie BbIAEIsACT-
Csl IIPOJIYKT Maccomn I (OKpPYIJIUTh A0 COTHIX)

B nponecce s3nextponnza pactBopa NapSOa, pu cuiie Toka 2A 3a 2 4 Ha aHOJI€ BBIACISACTCS
IPOAYKT 00bEMOM 1 (OKpPYIJIUTh JI0 COTHIX)

Ecmu nuxpomar-uoH Bocctanasiubaercs 10 xpoma (I11), To MossipHas KOHIIEHTpAIHST SKBH-
BasieHTa quxpomara kamus (o =10%; p = 1,07 r/mn) paBHa MOJIB/I.

(OKpYTJIUTB IO COTHIX)

Jna B3aumopeiictus ¢ 0,25 monb KoCr,O7 Tpebyercs 2 H pactBop HBr o6bsemom

71 (OKPYTIMTH J0 COTHIX)

Ecii KOHIIGHTPAIIHS HOHOB BOZOPOJA B pacTBope 3,8%10™ MOb/I1, TO MOTEHIHAN BOIOPOI-
HOTO 2JIEKTPOJia PaBEH B (OKpyrJIUTh 10 THICAYHBIX )

Ecnun noteHnman BOAOPOIHOIO 3JIEKTPOIa paBeH - 236 MB, TO aKkTUBHOCTh HOHOB BOJIOPO/Ia B
pacTBOpe paBHA MOJIB/T (3amKcaTh B CTAHAAPTHOM BU/IE)

«CTpoeHue M CBOICTBAa KOMILIEKCHBIX COeINHEHMID)

Bapuant Ne 1

1.

2.

[TapamMarHuTHBIA HU3KOCIIUHOBBIA BHYTPUOPOUTAIBHBIH

1) [Mn(NO2)e] "

2) [CoBre]*

3) [Fe(CO)4)™

4) [VC1g)*

Y cTaHOBUTH COOTBETCTBHE MEXIY Ha3BaHUEM U (DOPMYJTIO KOMITJIEKCHON COJIN
1: Ky[PtC14]

2: [PtC15(NH3)3]Br
3: [CoF3(H20)3]



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

A: terpaxnoporutatusar (1) kanus

b: 6pomua TpraMMuHTpUHUTPOXIOpOrLIaTHHEL (1V)

B: tpuakBaTpudTOpoKoOanbsT

I': rekcanutpokoOanbTat (111) rekcaammunko6ansta (111 [: muxmoporerpaammunnukens E:
rexcanranodeppat(Il) kamus

3. VY CcTaHOBUTH COOTBETCTBUE MCXKOY (I)OpMYJIOfI COCIMHCHNA U KOOPANHAIWMOHHBIM YU CJIOM
1: [FeFx]®? A: 6

2: [Pt(NoH4)x]* B: 4
3: [Pd(NH3)x]** B: 5
I:7
H:3

4. Ecmu pactsop cozepxurt 0,05 momb/1 Ko[Ag(CN)s] 1 0,05 moms KCN, K, = 1*10%, 1o
KOHIIEHTpPAIMs HFOHOB cepeOpa B MOJIB/JI

5. Ecnm 11 KOMITIEKCHOTO HOHA SHEPTHsl pacuierieHust pasaa 167,2 kJ[/mMob, TO OH TOTIIo0-
LIA€T CBET C JJIMHOM BOJIHBI B HM

6. Ecnu npu aeiicTBUM pacTBOpa CEpHON KUCIOTHI Bech Oapuit u3 pactBopa Ba(CN),*Cu(CNS);,
OCaK/IaeTcsi B BHIC Cyib(hara Gapusi, TO KOOpAUHAIMOHHAS (HOopMyJIa COn

Bapuant Ne 2
1. TlapamMarHUTHBIA BBICOKOCITMHOBBIM BHYTPHOPOUTATIBHBIN
[VCIe]*  2) [Fe(C0)y)*
[NiClj*  4) [Pd(NH3)s] "

2. YCTaHOBUTH COOTBETCTBHE MKy HazBaHHEeM U Gopmyinoit komrutekcHoit comu 1: Ks[Fe(CN)g]
A: rexcanmanodeppat(l11) kanus

2: [Ni(NH3)4]Cl; b: xnopuz terpaammunakessi(l1)
3: Ky[SiFs] B: rekcadropocumukat (IV) xanmus
4: [Ni(CO)4] I': TeTpakapOOHMITHUKEITH

J: muxnopoTeTpaaMMUHHHUKES

E: rexcanmmanodeppar(ll) kamus

3. YCTaHOBHTH COOTBETCTBHE MEXIY (DOPMYJIION COCTMHEHUS M KOOPAMHAIMOHHBIM YHCIIOM

[Ni(C0)x]° A4
[Co(CN)x]*¥ B: 6
[Fe(CO)x]° B:5

I:7

J:3



4. Ecnu pactBop coaepxut 0,02 mosn/nm Cd(NO3), u 1 moas NH3, Ky, = 2,75*10'7, TO KOHI[EH-

Tpanus HOHOB KaJIMH B MOJIB/T

5. Ecmmu MAaKCUMYM IOIIOMCHHA BUAUMOTI'O CBCTA JJISI KOMIIJIICKCAa COOTBCTCTBYCT AJIMHC BOJIHBI

400 M, TO Heprus pacuernieHus B K/ x/mMob

6. Ecnu mis ocaxaeHust xyiopa u3 pactBopa Ha 1 monb PtCl,*3NH3 (KYp; = 6) TpeOyercst 1 Mosb

HUTpaTa cepedpa, TO KOOpAMHAMOHHAS (POpMyIia COeAMHEHUS

Kpumepuu OUECHKU omeema cmydenma npu 6blNOJIHEHUU MeCmaoe6blx 3a0anui

Onenka

TpeboBanusi K 3HAHUSAM

OTJINYHO

O1neHKa «OTIMYHOY» BBICTABISIETCS CTYIEHTY, €CIIM OH TJTyOOKO M TPOYHO
OCBOWJI TPOrpaMMHBIA MaTepHall, HCYEPIBIBAIOLIEC, IIOCIEIOBATEIBHO,
YETKO U JIOTUYECKH CTPOMHO €r0 U3JIaraeT, yMEEeT TECHO YBA3bIBATH TEOPUIO
C MPAaKTUKOH, CBOOOHO CIpaBIISETCS € 3aJa4aMM, BOIIPOCAMU M APYTUMHU
BUJAMH I[PUMEHEHMS 3HAHUM, NPUYEM HE 3aTPyIHACTCS C OTBETOM IIpU
BUJIOM3MEHEHUH 3a1aHUH, TPaBUILHO 0OOCHOBBIBAET IPUHATOE PELICHHUE.

XOpOILIO

OHeHKa «XOpOomIO» BBICTABJIIACTCA CTYACHTY, CCJIM OH TBCPAO 3HACT
Marepuall, TIpaMOTHO HW II0 CYHICCTBY MH3JIara€t €ro, HE OOITyCKasd
CYIICCTBCHHBIX HETOYHOCTEH B OTBETC Ha BOIIPOC, MPAaBUJIBHO IMPUMCHACT
TCOPCTUUCCKHUC IMOJIOKCHUS IMPU PCIICHUHN IMTPAKTUICCKUX BOIIPOCOB W 3a1a4y,
BJIagccT HGO6XOI[I/IMBIMI/I HaBbIKaMU U IPpUEMaMH UX BBIITOJTHCHHUA.

YAOBJICTBOPUTCIBHO

OneHka «yJIOBIETBOPUTEIBHO» BBICTABIIAETCSA CTYACHTY, €CIIM OH UMEET
3HaHMA TOJIBKO OCHOBHOIO XapakTepa, HO HE YCBOWJI €ro JeTalew,
JIOTYCKaeT HETOYHOCTH, HEAOCTAaTOYHO TMpaBUibHbIE (DOPMYIHPOBKH,
HapyILIEHUs JIOTUYECKON TOCIEN0BATEIIBHOCTH B U3JI0KEHUU ITPOrPaMMHOIO
MaTepHala, UCIIBITHIBACT 3aTPYAHEHUS IPU OOOCHOBAHUU OTBETA.

HEYAOBJICTBOPUTEIILHO

OreHKa «HEYAIOBIETBOPUTENIBHO» BBICTABISETCS CTYICHTY, KOTOPHINA HE
3HaeT 3HAYUTENILHOM YacTH NPOrpaMMHOTO MaTepuana, JOMyCKaeT
CYIIIECTBEHHBIC OIIMOKHM, UMEET 3aTPYAHEHHsI MPU OTBETE HAa BOMPOCHI U
obocHOBaHMM OTBeTOB. Kak MpaBmiio, OIEHKA «HEYAOBIETBOPUTEIHHO
CTAaBUTCS CTYyJIEHTaM, KOTOpPhIE HE MOTYT TMPOJIOJDKUTH OOydeHume Oe3
JIOTIOTHATEIBHBIX 3aHATHH 110 COOTBETCTBYIONICH TUCITATIIINHE.

Hepetteub 80NPOCO6 K IK3AMmeny




wn

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

OcHoBHble nonoxxeHuss AMY. Atom. Monekyna. XuMudeckuil anemMeHT. [Ipoctbie u croxHbIe
BeulectBa. OTHOCUTENbHAas aTOMHAas Macca, OTHOCHTEIbHAs MOJIEKYJSIpHAas Macca.
Mons.Yucno ABoraapo. MossipHast Macca.

OCHOBHBIE CTEXUOMETPUUECKHUE 3aKOHBI.

OCHOBHBIE TUIIBI XUMUYECKUX PEAKLIUN.

Knaccel HeopraHW4ecKHX BEIIECTB:OKCHJIBI, KHCIOTHI, OCHOBaHHUA, coiu. VX ¢usmueckue u
XUMHUYECKHE CBOICTBA, CIIOCOOBI MOJIYUYEHUSI.

Crpoenue atoma. Monens Pesepdopna, ero nemocratku. Teopuss bopa. KBanTtoBast Teopus
CTPOEHHUSI aTOMA.

KBanrtoBeie uucna. [IpuHnun Ilaymu. IlpaBuio I'ynpa. IIpuHIMn HauMeHbIIEW SHEpPruw.
[IpaBuna KneukoBckoro.

Ilepponnueckuil 3aKOH U NEpUOAMYECKas CUCTeMa XUMHAUYeCKuX 3ieMeHToB JI.J1.Menneneesa.
[Ipunuun noctpoenud. ['pynnel U nepuoabl. 3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB aTOMOB,
IPOCTBIX BEUIECTB U COEAMHEHUH, OOpa30BaHHBIX XUMHYECKHUMH 3JIEMEHTAMHM, B Ipeaesax
[JIaBHBIX NOArpyni v nepuooB cuctemsl JI.M.Menneneesa. IleprnoanyHocTh CBONCTB aTOMOB

Xumuyeckas cBsizb. M300paxkeHne xuMudeckoi cBsa3u. KoBaneHnTHas (mossipHasi, HEMOJspHas).
Mexaau3mbl 00pa30BaHUS KOBAICHTHOU cBsi3u. CBOMCTBA KOBAJICHTHOU CBs3H. [ mOpuam3arus
opOuTaneit. J{umomnb, IIMHA AUIONS, AUTIOILHBIA MOMEHT.

Merton BanieHTHBIX cBs3eil. OCHOBHBIE MonokeHus Meroaa BC.

MeTton MonekynspHbIX opOuTasnieil. MarHuTHbele CBOMCTBA BemlecTB. JInHeliHas KOMOWHAIMS
atomHbIx opoutaneit (JIKAO). CesaszpiBatoiue u pazpsixistomue MO

NouHas cBs3b.

Bomoponnas cBsA3b. MeEXMONEKYJsIpHass W BHYTPHUMOJIEKYJISIPHAsT BOJOPOJHBIE  CBS3U.
MexMonekynsipHoe B3auMOJICHCTBUE: 1) 3IEKTPOCTATHUECKOE — OPUEHTAIIMOHHOE (JIUMOJIb-
JUTIONIFHOE), MHAYKIIMOHHOE M JUCIIEPCUOHHOE; 2) MTOHOPHO-aKIENTOpHOE. YpaBHeHUEe BaH-
nep-Baanbca. 3HaueHue BOJOPOAHBIX CBA3EH.

Mertannuueckast cBa3b. CXO/ICTBO U pa3iMuMe C KOBaJEHTHOM CBs3bl0. HeHachllleHHOCTh U
HEHANPaBJIECHHOCTh METAJUIMYECKON CBS3H.

Xumuyeckass kuHetuka. CkopocTh xumuueckux peakuumi. Cucrema. ['oMoreHHble u
rereporeHHble cuctembl. @a3za. CKOpOCTh TOMOTE€HHOM M TeTEpOreHHOM peaKIuil.

@DakTOpHI, BIUSIONINE HA CKOPOCTh XUMHUYECKUX PEAKIMii. 3aBUCUMOCTh OT KOHIICHTpPAIIUH.
OCHOBHOM 3aKOH XUMHUUYECKOW KUHETUKH.

BiusitHue Ha CKOpOCTh XWUMHUYECKHMX peakiuii TemmepaTypsl. I[lpaBuno Baut-I'odda.
AKTUBHBIE MOJIEKYJIbl. DHEPrus aKTUBALUMUU. 3aBUCUMOCTb SHEPTUM AKTHUBALUUU OT MPUPOIbI
pearupyromux BeHIECTB. JHEPreTHUeCKuil Oapbep, IMEPEeXOoJHOE COCTOSHUE. YpaBHEHUE
AppeHunyca, kak 0oJiee TOUHO OMHUCHIBAIOIIIEE 3aBUCIMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
TeMIepaTyphbl.

3aBUCUMOCTH CKOPOCTH XMMUYECKUX PEAKUUN OT MPUPO/Ibl PEarupyromiero BeuecTna.
IlonsiTme o Katasm3e W Katanms3aTopax. Karamutmyeckne peakiuu. ['OMOTreHHBId H
FeTEepOreHHbIM  Karanu3. MexaHu3M JeHCTBHSI  KaTalu3aTopoB. AKTHBHBIE II€HTpPbI
karanu3aTopoB. Karanutuueckue sapl. [Ipomotopsl. M361upaTenbHOCTh KaTalIn3aToOpOB.
TepmoguHamuka. TepmomuHamudeckass cucremMa. Paza. ['ereporeHHas W TOMOIEHHas
cuctembl. KommoHneHTsl cucteMbl. DYHKIMKY U TapaMeTPbl COCTOSIHUSA. BHYTpeHH 151 SHEeprus.
[lepBoe Hauano (3aKOH) TEPMOAMHAMHKHU. DHTanbmus. CTaHAApTHOE COCTOSIHHE BEIIECTBA.
CrangapTHas SHTAIBIUS PEAKIUU.

Tepmoxumus. Tepmoxummuueckoe ypaBHeHHe. 3akoH JlaByasbe-Jlamuaca. OCHOBHON 3aKOH
TEPMOXUMUH - 3aKoH ['ecca. Kpyrosble npoiiecchbl (LIUKIIbI).

DHTpomnus Kak (QYHKIHS COCTOSHUS CUCTEMBI. TepMOIUHAMHYECKass BEPOSTHOCTh COCTOSTHHS
cucteMbl W. CranmaptHas sHTponus. Bropoe Hadasno (3aKk0H) TepMOAMHAMUKH.

ITocrynar Ilnanka (TpeTbe Hadago TEpMOAUMHAMMKHM). VI3MEHEHHME HHTPONMM BELIECTBA C
YBEJIMYEHUEM TEMIIEPATYPHI.

Oueprus ['m60ca. Cs3anHas sHeprusi. HanpaBieHHOCTh XUMHUYECKOTO MpoIiecca.
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OOGpatumbie U HeoOpaTHMbIe peaknuu. Xumudeckoe paBHoBecue. [Ipuamun Jle Ilartense.
CMeleHne XuMHYeCKOT0 PaBHOBECHSI.

PactBoper. Knaccudukamus pacTBOpOB 110 arperaTHOMy COCTOSHHIO. HachleHHBIE,
HEHACBIIECHHBIE U IIEPECHILIEHHBIE PACTBOPHI.

Konnenrpanuss pacrBopoB. KonueHTpupoBanHbie U pa3baBieHHble pacTBOpbL. (CrocoOsbl
BBIPAKEHUS KOHLIEHTPALUU PacTBOPOB.

DNEKTPOIUTHI U HEINEKTPOIUTHI. CUIIbHBIE, ca0ble U CpeTHEl CHIIbI 3JICKTPOIHUTHI.
OnexrponauTuueckas auccounanus. OCHOBHBIE IOJOXKEHUS TEOPUHM DJIEKTPOJIUTHUECKON
aucconanuu. MexanusM auccounanu. KucioTel, OCHOBaHMS U COJIA ¢ TOUKHU 3peHus TO/I.
Crenens auccouuanun. Koncranra quccornuanuu. 3akoH paz0apienus OcTBaliba.
DneKTpoJauTHUYeCKas aucconuanus Boabl. VMoHHOe mnpousBereHHE BoAbl. BomoponHslii u
TUIPOKCHIIBHBIN MoKa3aTenu. pH pacTBopoB colieil.

[IpousBenenue pacTBOpUMOCTH. Peakiiuy HOHHOTO 0OMEHa.

I'mpponus coneil. Tunel ruaponusa. Peakuus cpenpl. CTeneHb U KOHCTaHTa TUPOIIN3A.
Wneanvubie pacTBophl. KosmratuBHbBIE CcBoOiicTBa pacTtBOpoB. Ocmoc. Ocmotuueckoe
nasienue. 3akoH Payns. CnenctBust u3 3akoHa Payis.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE — peakiuu.  Teopus  OBP. Knaccudukanus
OBP.Oxucnurenu u BocctanoBuTenu. Metosl cocraBineHus ypasHenuit OBP.

DNEeKTpoIn3. DNEKTPOJIU3 PacIUIaBOB, BOJHBIX pacTBOpoB. [lonstue o I'D. Cocrasnenue ['3.
OJ1C snementa. Crannapthas DJ1C anemenra.

OnexTpoAHble moTeHIHanbl. CTaHAapTHBIE OSIEKTPOJHBIE MOTEHIHUANbl.  3aBUCHMOCTb
AJIEKTPOJIHOTO MOTEHIMaJIa OT KOHLEHTpalluii BELIECTB U Temneparypsl ( ypaBHeHue HepHera).
DNEKTPOXUMHUYECKHUN Psijl HAIPSHKEHUI METaJIOB.

KonuyecTBeHHas xapakTepUCTHKA MIPOIIECCOB dJIeKTposin3a (3akoH Dapajest).

Hucnepcusie cuctemsl. [{ucnepcHas dasza u aucnepcuonHas cpena. CycrneH3uu U SMYIbCHH.
Konnounneie pactBopsl. dpdext Tunnans. Koarymsamnus. 3HaueHrne KOIOUIHBIX PACTBOPOB.
KomnnekcHsle coenunenus. KoopanHanumonHas teopuss Bepnepa. OCHOBHbBIE THIIBI K.C.
Homenknarypa k. c. [IpakTndyeckoe npuMeHEHHE K. C.

Kpumepuu OUEHKU omeéema Ha IK3ameHne

4-0anpHas 1IKana [Tokazarenn Kpurepun

(YpoBeHb
OCBOEHUS)

OTnyHO 1. TonmHota wm3nmoxkeHus | CTyqeHTOM JaH TIOJHBIM, B JIOTHYECKOM

(MOBBINICHHBIH TEOPETUYECKOTO MOCJIEIOBATEILHOCTH Pa3BEPHYTHIM OTBET

YPOBEHB) MaTepuaia; Ha T[IOCTaBJI€HHBIH BOIPOC, TJ€ OH

2. TlomuOTa U | MPOJAEMOHCTPUPOBAI 3HAHMS TIpeAMETa B

MPaBUILHOCTh MOJIHOM 00beMe Yy4eOHOW TMPOTpaMMBbI,

pereHus JIOCTaTOYHO r1y00KO OCMBICIIMBAET

MPaKTUYECKOTO JTUCLUHUILIUHY, CaMOCTOSATEILHO, u

3a/1aHHUS; HCYEPITHIBAOIIIC OTBEYAET Ha

3. IlpaBunbHOCTH W/UiH | AOTIOJHUTEIBHBIC — BOIPOCHL,  HPUBOJUT

apryMeHTHPOBAHHOCT COOCTBEHHBIE TIPUMEPHI MO TMPoOIEeMaTHKE

b H3JIOKeHMs | TOCTaBICHHOTO BOIIpOCa, pemn

(HOCHC,Z[OB&TCHBHOCTL MNPCATTOKCHHBIC MPAKTUYCCKUC 3aJaHUs oe3

IIGfICTBHfI); OIINOOK.

Xopotiio 4. CamocrostenpHocTh | CTyIEHTOM JaH pa3BEpHYTHIA OTBET Ha

(6a30BbIi OTBETA, MOCTaBJICHHBI  BONpPOC, TA€  CTYIEHT

YPOBEHB) 5. Kynbrypa peun; JIEMOHCTPUPYET 3HAHUS, IPUOOPETEHHBIC HA




6. uT.I JEKUMOHHBIX M CEMUHApCKUX 3aHATHSX, a
TaKXKe ITOIy4YEHHBIE IOCPEACTBOM HU3YYCHUS
00s13aTeIbHBIX y4E€OHBIX MAaTEpHAIOB 10
KypCy, MaeT apryMEHTHPOBAaHHLIE OTBETEI,
MPUBOJIUT IIPUMEPBI, B OTBETE MIPUCYTCTBYET
CBOOOJTHOE  BJIAZICHHE  MOHOJOTHYECKOU
pEublO, JOTHYHOCTh U IMOCJIEI0BATEIIHBHOCTD
orBera. OJHAKO JOMYCKAETCS HETOYHOCTDH B

OTBETE. Pemmn MIPEAJIOKECHHBIC
MPAKTUYECKHE 3adaHus C HEOOIBIIUMU

HETOYHOCTSIMU.
Y 1oBII€TBOPUTEITH Cryaentom naH OTBET,
HO CBUJIETEIHCTBYIOIIMIA B OCHOBHOM O 3HAHUU
(I10pOroBbIit MIPOIIECCOB n3y4aeMoi JUCIUTUINHEI,
YPOBEHD) OTJIMYAOIIUICS HEAOCTATOYHOU TIIyOMHOM

U TIOJHOTOW PACKPBITUS TEMBbI, 3HAHHEM
OCHOBHBIX  BOIIPOCOB  TeOpuH,  ciabo
c(OPMUPOBAaHHBIMH  HABBIKAMH  aHalM3a
ﬂBHeHI/If/'I, mponeccos, HEJO0CTAaTOYHBIM
YMEHHEM  JaBaThb  apryMEHTHPOBAHHBIC
OTBETBI U IIPUBOJIUTH IIPUMEPBHI,
HEJIOCTATOYHO  CBOOOJHBIM  BIIAJICHHEM
MOHOJIOTUYECKOH pPEeYbl0, JIOTUYHOCTHIO H

MIOCJIEI0BATEIbHOCTBIO OTBETA.
JomyckaeTcsi ~ HECKOJIbKO  OMIMOOK B
COJZIepyKaHNU OTBETa " peleHun

IIPAKTUYECKUX 3aJaHUMH.
Heynosnersopure CryneHToM JaH OTBET, KOTOPBIA COJAEPIKUT
JIBHO pan CEPBbE3HBIX HETOYHOCTEH,
(ypoBeHb He OOHapY)XMBAIOIIWNA HE3HAHHE MPOIECCOB
cpopMupoBaH) U3y4yaeMon MIPEAMETHON oOnacty,

OTJIMYAIOIIUICS HETrJIyOOKHUM PacKpPhITHEM
TEMbl, HE3HAaHWEM OCHOBHBIX BOIIPOCOB
TeopuH, Hec(HOPMUPOBAHHBIMH HABBIKAMH
aHanu3a sBJIEHUW, MPOLIECCOB, HEYMEHUEM
aBaTh apryMEHTHUPOBAHHbBIC OTBETHI,
CJ1a0BIM BJIaJiCHUEM MOHOJOTHYECKOM
peuybl0,  OTCYTCTBHEM  JIOTUHYHOCTH U
MMOCJIEOBATEIBHOCTH. BriBoasl
MOBEPXHOCTHBI. PemieHne MmpakTUYEeCKUuX
3aJlaHUl HE BBINIOJIHEHO. T.e CTYINEeHT He
CIocOoO€H OTBETUTh HA BOMPOCHI JaXKe MPH
JIOIIOJTHUTENBHBIX ~ HABOJAIIMX  BOIIPOCAX
MPENoAaBaTEeIs.

9. VYUEBHO-METOJAYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
T CHATITAHBI

9.1. YueOHas JuTepatypa



a) OCHOBHAS:

1. AxwmeroB H. C. O0mas u Heopranuyeckast Xumusi: yaeOHuk 1y1s By308/H. C. AxmeToB.

— M.: Beicnr. mk., 2012. — 743 c.

2. T'muaka H.JI. O6mast xumusi. — M.:Uuaterpan-Ilpecc, 2010. — 727 c.

3.I'muuka H.JIL. 3anaun u ynpaxsaenus mo oomiei xumun. — JI.: Xumus, 2011.

4. Hekpacos b.B. O6mias u Heopranudeckas xumus. — M.: Xumus, 1973.

5. Heoprannueckast xumusi: B 3 1./ITox pen. 1O. JI. Tperbsikosa . - M.: U3naTenbckuid
ueHTp «Akaaemusi», 2004. — 240 c.

6.VYraii SI.A. Obmas u Heoprannueckas xumust. — M.:BI, 2000. — 527 c.

0) JOIOJTHUTEIbHASL:

1. Crenun b. JI. Heoprannueckas Xumusi: y4eOHUK JUIsl XUMUYECKUX U XUMUKO-
TEXHOJIOTUYECKUX CIeIaabHOCTel Bhicl. yued. 3aBeaenuit/b. JI. Crenmn, A. A.llBeTkoB. — M.
Bricmiag mkomna, 2008. — 256 c.

2. CyBopoB A. B. O6mias xumusi: yueOHOe mocodue Juis BbICII. yuel. 3aBeaeHuii/A. B.
CyBopos, A. b. Hukonsckuii. — CII6.: xumus, 1995. — 624 c.

3. Jlumun P. A. Peakunu HEOpraHWYeCKUX BEIIECTB: cripaBoYHUK/P. A. Jlunun. — 2-e u3n.,
nepepad. u gon. — M.: JIpoda, 2009. — 638 c.

4. Pabunosuu B. A. Kpatkuii xumuueckuit cnpaBouyHuk/B. A. Pabunosuy, 3. 5. XaBuHa.

— CII6 .:Xumus, 1994. — 432 c.

5. Jlypee 1O. 10. CnpaBounuk no ananutudeckort xumuu/10. 0. Jlypre. — M.: Xumusi,
1967. -390 c.
6. 3agaun U ynpakHeHHs 1o oouiei xumuu: yuebHoe nocodue./Ilox pen. H. B.

Koposuna. — M.: Beicias mikona, 2003. — 255 c.

1. ['onbOpaiix P. A. COopHUK 337a4 ¥ yIpaKHEHUH 10 XUMHU: Y 4eOHoe nocodue s
XUM.-TEXHOJ. CTiell. BoIcil. y4ueb. 3aBenenuii/P. A. ['ons6paiix, E. 1. Macnos. — M.: Beicmas mikona,
1997. - 384 c.

9.2. UHTepHET-pecypchl

http://c-books.narod.ru/pryanishnikovl 2 1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

NookrwbdPE

9.3. IIporpammHoe obecnevyeHune


http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

YHuBepcuter oOecrneueH HEOOXOAUMBIM  KOMIUICKTOM  JIMIIEH3MOHHOTO U CBOOOJHO
pacmpocTpaHseMOro MPOrPaMMHOT0 00ECIIEYCHHUS, B TOM YHCIIe OTE€YECTBEHHOTO MTPOU3BO/ICTRA.

Kaxnprii oOyyaromuiicss B TeueHHE BCEro Iepuoaa oO0ydeHHs OOecredeH HHIMBUAYaTbHBIM
HEOTpPaHMYEHHBIM JIOCTYIIOM K JIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHOM Cpe/ie YHUBEPCUTETA
u3 1000 TOYKH, B KOTOPOW HMMEETCS JOCTYN K HMH(OPMAIMOHHO-TEIIEKOMMYHHKAIIMOHHON CETH
«HTEpHET» KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U BHE €€.

YHuBepcuter o0ecrmeueH  CIACAYIOUIMM  KOMIUIGKTOM  JIMIIEH3MOHHOTO  IPOrPaMMHOTO

oOecrieyeHus.
1. Jluuen3noHHOE MporpaMMHOE o0ecrieueHue, ucnoib3dyemoe B Uarl'Y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Iporpammusiit kommieke MMUC “Busyansnas Ctynus TectupoBanust”

1.4. AntuBupycnoe I1O Eset Nod32

1.5. CnpaBouHo-tipaBoBasi cucrema “I'apant”

Hapsmy C TpaduLOUOHHBIMHU M3AAHUAMU CTYACHTBI MW COTPYAHUKH HMCHOT BO3MOKHOCTbH
IMOJIB30BATHCS SJICKTPOHHBIMHU IMOJITHOTECKCTOBBIMHA OazaMu JaHHBIX:

Tabauya 9.1.

Ha3zBanmue pecypca Ccebuika/moctyn
OnektpoHHas Oubnmoreka omnaitH «EmuHoe okHO K | http://window.edu.ru
00pa3oBaTeILHBIM peCypcam»
«O6pa3oBaTenbHbIi pecypc Poccum» http://school-collection.edu.ru
denepanbHblii  00pa3oBaTeIbHBIA TOpTAN: yupexaenus, | http://www.edu.ru —
nporpammsl, crannapTsl, BY3b1, Tectol EI'D, THA
denepanbHblii eHTp HH(MDOPMAIIMOHHO-00pa3oBaTenbHbIX | http://fcior.edu.ru -
pecypcoB (PLIOP)
ObC "KOHCVJIbTAHT CTYJAEHTA". Dnexrponnas | http://polpred.com/news
OMOIMOTEKa TEXHUYECKOTO By3a
W3naTenbecTBO «Jlaaby. DnexkTpoHHO-OnbOaMoTeuHas | http://www.studentlibrary.ru -
cucremMa
Pycckas BuptyanpHas Oubanoreka http://rvb.ru —
W3narenscTBO «JIanby. OnektpoHHO-0nOMMoTeunast | http://e.lanbook.com -
cucrema
ExxenenenpHuk Hayku u oOpasoBanus IOra Poccum | http://old.rsue.ru/Academy/Archive
«AKageMus» s/Index.htm



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm

Hayunas snekrponnas Oubnuoreka «e-Library» http://elibrary.ru/defaultx.asp -

DnekTpoHHO-0nbnmoreuHas cucrema [PRbooks http://www.iprbookshop.ru -

DJIEeKTPOHHO-CIIPAaBOYHAsl CUCTeMa JOKyMeHTOB B cdepe | http://www.informio.ru
oOpazoBanus «udpopmuo»

NudopmanmonHo-nipaBoBas cucrema «I apanr» CeteBas Bepcusi, JOCTYyITHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOM
cetu Uurl'yY

DneKTpoHHO-0nOaroTeuHas cuctema «tOpaitT» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHME JUCHUIIJINHBI

Tpe6OBaHI/IH K ayauTopuu Uil JICKHUOHHBIX W IPAKTHYCCKUX 3aHSATHH: 6eCH_IYMHa$I CBCTJIasd
AyJAUTOpUA Ha 25 I10CaaA04YHbIX MCCT C HHTepaKTHBHOﬁ ,Z[OCKOﬁ.

I[J'IH IMOJIHOLCHHOT'O OCYIICCTBJIICHU A y‘Ie6HOFO Impo1ecca 1o JMCUUIIMHE UMCIOTCS .

Jlexuuu, pe3eHTanuu

KoHTpoJibHBIE TECTHI.

Crnncok BONpPOCOB 1JIs TPOBEAEHUS KOJIJIOKBUYMOB.
Tabnuibl.

BapuanTsl 3a71aHui 1711 KOHTPOJIBHBIX paboT.
BapuanTsl 3aanuii 17151 caMOCTOSATENbHON PabOTHI.

ok wdE

11. METOAWYECKHUE YKA3AHMS JUIS1 OBYUAIOIIUXCS IO OCBOEHUIO
T CHUTIIMHBI

Jucuunirza «7aeMeHTapHbIi Kypc XUMUU» HanpaBjieHa Ha popMupoBanue kommnereHuuit: YK-1,
ITK-1.

IIpomexyTouHast arTecTanys MpearonaraeT 3K3aMeH.

[Tpuctynas K W3Y4YeHHMIO AMCLUUILUIMHBI, HEOOXOAMMO B TMEPBYIO OuYepellb O3HAKOMUTHLCS C
coJepkaHueM padoueit mporpaMmsl AucuuIuinHel (PTLT).

Jlexuuy UMEIOT UENbI0 JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUN.

[Ipu usyyenun u npopaboTKe TEOPETUUECKOTO MaTepraia HEO0OXOIUMO:
- IIOBTOPUTH 3aKOHCIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHSATUHM MAaTepuaj U JOIOIHUTH €r0 ¢ y4eTOM
PEKOMEHIOBAaHHOM 10 TaHHOM TEME JINTEPaTyphI;
- IpU CaMOCTOATEIIBHOM M3Y4EHMM TEOPETUYECKOM TEeMBbl CHelIaTh KOHCIEKT, HCIIOIb3Yys
pexomennoBannsle B PIIJ[  nuTepaTypHble HMCTOYHMKM M pecypchl  MH(OpPMAaIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT
- IPU MOJArOTOBKE K IPOMEKYTOUHOM aTTeCTalMM MO MOJIYJI MCIIOJIb30BaTh MaTepuanbsl (poHaa
OLICHOYHBIX CPECTB.


http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

[TpakTHueckue 3aHATUS MPOBOJSATCS C LEIbIO YIIyOJIeHHs] U 3aKpeIryIeHUs] 3HaHUMU, MOTYyYeHHbBIX
Ha JIEKIUSAX U B MPOLIECCE CaMOCTOATENIbHOM paboThl HaJ HOPMAaTHUBHBIMH JOKYMEHTAMH, YUeOHOH U
HAay4YHOU JIUTEPATypOU.

ITpu MoAroTOBKE K MPAKTUYECKOMY 3aHSATUIO HEOOXOUMO:
- U3Y4HTb, TIOBTOPUTH TEOPETUUYECKUI MaTepHall IO 3a/1aHHON TeMe;
- IIpY BBIIIOJIHEHUY JOMAIIHUX PACUETHBIX 3a/laHUM, U3yUUTh, IOBTOPUTH TUIIOBBIE 3a/1aHuUs,
BBITOJIHSIEMbIE B Ay TUTOPUU.

Pexomenaanum no padore ¢ HaAy4YHOH U Y4eOHOIl TUTEpaTypoOii

PaboTa ¢ yueOHOM 1 HAyYHOU JTUTEPATYPOU SBJISETCS TIIaBHON (hOPMON CaMOCTOSITEIIBHOM
paboThl 1 HEOOXOJMMA MTPH MOATOTOBKE K YCTHOMY OMPOCY HA CEMUHAPCKHUX 3aHATHSIX, K MOTYJIbHBIM
KOHTPOJIbHBIM paboTaM, orpocy, 3aueTy. OHa BKIIIOYaeT MpopaboOTKy JEKIMOHHOTO MaTrepuaia —
U3Y4YE€HHUE PEKOMEHJ0BAHHBIX UCTOYHUKOB U JIUTEPATYphl IO TEMATUKE JeKUui.  KOHCHIEKT jaexuuu
JIOJKeH cojepaTh pedepaTUBHYIO 3allUCh OCHOBHBIX BOIIPOCOB JIEKIMH, MPEAJIOKEHHBIX
npenojaBaresneM cxeM (IpU HUX JIEMOHCTpPAlMH), OCHOBHBIX MCTOYHUKOB U JIUTEPATYphl IO TEMaM,
BBIBOJIBI MO KaxxaoMy Borpocy. KoHcrekT nomxkeH ObITh BBIIOJHEH B OTIEIBHON TETpaau Io
npeaMery. OH J10JKeH ObITh aKKypaTHBIM, XOPOLIO YMTAEMbIM, HE COJIEP)KaTh HE OTHOCSLIYIOCS K
TeMe UH(POPMAIUIO WIH PUCYHKHU.

KoHcnekTsl HaydHO TUTEpaTyphl IPU CAMOCTOSTEIBHON MTOATOTOBKE K 3aHITHUSIM JIOJIKHBI
OBITH BBHITIOJHEHBI TAKXKE aKKYpaTHO, COAEpPXaTh OTBETHI HA KaXKIbIi IMOCTABIEHHBI B TE€ME BOIPOC,
UMETh CCHUIKY Ha MCTOYHUK HH(OpMAanu C 00sM3aTeNbHBIM yKa3aHHEM aBTOpa, Ha3BaHUS U Toja
U3JIaHUS UCIIOJIb3YyeMOM Hay4HOH JuTepaTypbl. KOHCIIEKT MOXET ObITh OMOPHBIM (COAEPKATh JUIIb
OCHOBHBIE KJIFOUEBbIE ITO3ULMH), HO IIPU ITOM I[O3BOJISIFOIIMM J1aTh MOJIHBIM OTBET IO BOIIPOCY, MOXKET
ObITH TOJIPOOHBIM. OOBEM KOHCIIEKTA OIPeAeseTCs] CaMUM 00 y4arOIIUMCH.
B mpornecce paboThl ¢ yueOHON M HAYYHOH JIMTEpaTypoil 00yJatoIHiics MOKET:
- JIenaTh 3alMCU MO XOJAY YTEHHs B BHJE MPOCTOrO WM Pa3BEpHYTOro IjiaHa (CO3/1aBaTh MEpPEYCHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOUHUKE);
- COCTaBIATh TE3UCHI (LIMTHPOBaHHE Haubojee BaKHBIX MECT CTaTbH WJIM MOHOTpaduu, KOPOTKOE
U3JI0’)KEHUE OCHOBHBIX MBICIIEH aBTOPA);
- TOTOBUTH aHHOTAIUH (KpaTKoe 0000IIeHHEe OCHOBHBIX BOITPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3UCHI).



Pabouvas mporpaMma AMCHUIUIMHBI « QNIEMEHTAPHBIN KypC XUMHM» COCTaBJIEHA B COOTBETCTBUU C
tpeboBanusmu O@I'OC BO no cnenmansaoctu 04.05.01. «@yHnaaMeHTanbHas U MPUKIAAHAS XUMUS,

YTBEP)KJICHHOTO MpHKa3oM MwuHucTepcTBa oOpazoBanus M Hayku Poccuiickoit ®@enepanuu ot 13
utonst 2017 r. No 652

[Tporpammy cocraBuia: qoueHT kadeapsl xumun bokosa JI.M.

Pabouas mporpamma yTBep:kieHa Ha 3aceaHuy Kadeapbl XUMIH

[Mpotokon 3aceqanust Ne 7 or « 13 » Mapra 2025 .

Pabouas nporpamma onobpera yueOHO-METOANIECKUM COBETOM XHMHKO-OHoorndeckoro _(akynprera

IIporoxon 3acemanuss Ne 6 or « 18 » wmapTta 2025 r.




Cgenenus o nepeyrBeps;KIeHUN MPOrPAMMBbI HA OYepeaHOol Y4eOHbIH rox u
perucrpanuu U3MeHeHuil

V4eOHsblit Pemenne Buecennble U3MEHEHUS Iloxnucek 3as.

Kadeapsl kadeapoi
roj

(Ne mpoTokoia,
JiaTa)




