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1. HEJIXM OCBOEHUA YYEFHOU JUCITATLIAHBI

]_le.]'lﬂMl/l OCBOEHMS TUCHUILINHBI «XMMHA» SBJIAKTCI:

- W3YyYEHHUE CTyJEHTaMU OCHOBHBIX ITOHATHUI U 3aKOHOB XUMUU;

-OCBOEHHME OCHOBHOI'O MaTepuasa 110 CTPOCHUIO aTOMOB, XMMHUYECKOH CBSI3U U 3aKOHOMEPHOCTSM,
CBSI3aHHBIM C IIEPUOJUYECKUM 3aKOHOM M IIepUoANYecKoi cuctemon anemenToB 1. . Menneneesa;
- H3yYEHHUE OCHOB XMMUYECKOH TEPMOANHAMUKYU U KUHETUKH XUMHUYECKHX IPOLIECCOB;

- IOJY4YCHHUC I‘J'IY6OKI/IX 3HAHUM 110 TEOPHUU paCTBOPOB U TCOPUHN IJICKTPOXUMHUYCCKUX ITPOLECCOB.

2. MECTO YUYEBHOMH JUCHUILJINHBI B CTPYKTYPE OIIOII BO

Jucuummna « XuMEs» OTHOCUTCS K 00s13aTeNbHON YacTH nucuuiuinH bioka 1; m3ygaercs B 1
ceMecTpe.

[Ipenyaraemplii Kypc MOMOXET CTyJEHTaM HNPUOOPECTH 3HAHUS IO OCHOBHBIM XHUMHUYECKUM
IOHATHUSM, ITOHATh CYIIIHOCTb ITPOTEKAHUS XUMHUYECKUX IIPOLIECCOB.

Tao6auua 2.1.

Ca3b JUCHUILIMHBI «XHMMHS» C HOCJACAYIOHIMMHA TUCHUIVIMHAMUA U CPOKH MX HU3YYCHUSA

Kon JIMCUMIITUHBL, TOCIHEAYIOIUE 32 JUCIMUILTUHON Cemectp
IACHUIUINHEI «XMUL»

b1.0.05 MaremaTuka 2,3

b1.0.09 dusznka 2,3

B pe3yjibTaTe 0CBOCHUA JUCHUIIJIMHBI CTYACHT TOJIZKEH

3HaTh:

[TpuHTIMTIBEI KIacCU(UKAITIN M HOMEHKJIATYPy HEOPTAaHUYECKUX COSTUHEHU;
OCHOBHBIE THITHI XUMHYECKUX CBSI3Eil;

OCHOBBI COBPEMEHHOW TEOPUHU CTPOEHUS aTOMa;

Teoputo KOMITJIEKCHBIX COCTMHEHUM;

OCHOBBI PHEPTEeTUKH U KHHETUKU XUMUYECKHUX MTPOLIECCOB;

Teopuro pacTBOPOB HEAIEKTPOIUTOB U AIEKTPOIUTOB;

OCHOBBI JIEKTPOJIUTHYECKHUX MPOLECCOB.

YMmerTh:

e HaxoauTh CBA3b MEXIY CTPOCHHEM BEIIECTBA M €T0 XUMHUYECKUMHU BO3MOYKHOCTSIMU;

e Pemarp nmr00BIe XUMHUYECKHE 3aJla4yM, ONMUPAsICh HA TEOPETUYECKUI MaTepuad OCHOB
XUMUH;

e [IpoBoauth mpocteiimme pacuéThl MO OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIM PEAKLUAM,
HSHEPreTUYECKUM M KHHETUYECKUM IPOIeccam, TEOPUU PACTBOPOB;



e PabGoratp B
000pyIOBaHNUS;

e (CoCTaBISITh XUMUUYECKUE pcaknuun JHO6BIX XUMHYCCKUX IMPOLECCCOB U BBIIIOJHATL Ha UX
OCHOBE HEOOXOMMBIC PACUCTHI.

7abopaTopuy € WCIOJIB30BaHHEM IPOCTEHIIero  J1abopaTOpHOTO

Baagern:

o MGTOHHKOﬁ IMPOBCACHUA XUMHNYECKOTI'O SKCIICPUMCHTA B na6opaToprlx YCIIOBHUAX,;
e VYmMmeHHEM IMpaBUJIbHOI'O 00BICHEHHS PE3YIbTATOB 3KCIIEPUMEHTA, €CIIU OAaXKE PE3yJbTarT

OTPULIATEIILHBIN;
e MerogamMu OKa3aHUs MEPBOM MOMOIIM IIPU HECYACTHBIX CIIy4YasX B XMMUYECKOU
1ab0paTOpHUH.

3. KOMIIETEHIIMH OBYYAIOIIEI'OCH, ®POPMUPYEMDBIE B PE3YJIbTATE
OCBOEHMUSA YYEBHOU JUCHUIIJINHBI

[Iporiecc wm3ydeHWs] IUCHMIUIMHBI HAaMpaBieH Ha (OPMHPOBAHME DSJIEMEHTOB CIEIYIOIIUX

komreteHuit B coorBerctBr ¢ ®I'OC BO u OINIOII BO no nanHoMy HanmpaBJIeHHUIO MTOATOTOBKHU:

Haumenosa Kon, Kon, HamMeHOBaHHMe HHAUKATOPA
HHe KAaTeropuu HAUMeHOBaHHe AOCTUKEHUS] KOMIEeTeHIHH
(rpynmsbi) KOMIIETEeHIIU N
Camoopranmsanus| YK-6. Cnocoden yn- YK-6.1. Mcnonb3yeT MHCTPYMEHTBI U METObI

U camopassutTue (B
T.4. 310pOBbe cOe-

PaBJATHL CBOUM Bp€-
MCHEM, BbICTpauBaThb

YIPaBJICHUSA BpEMEHEM
KOHKPETHBIX 3a/1a4, IPOEKTOB,

npu BBIIIOJTHEHUHN
npu  AOCTHXCHUUN

peralomiee) " peau30BbIBATh| IIOCTABICHHBIX LIEJEH.
TPACKTOPHIO  CaMo- YK-6.2. Omnpenensier MIPUOPUTETHI
pPa3sBUTHSI HA OCHOBE COOCTBEHHOW AEATENBHOCTH, JTUYHOCTHOTO Pa3BUTHS
NPUHIMIOB  00pa30- u NpodecCHOHAIBHOTO POCTa.
BaHmsl B TCUEHHE YK-6.3. OuenuBaer TpeOOBaHUSI PhIHKA TPyAa
BCEH AKU3HH U TOpeUIOKEHUs 00pa3oBaTeNbHBIX  YCIyr  JUIS
BBICTpauBaHUs TpPaeKTOpUHU COOCTBEHHOTO
po¢ecCHOHATIBHOTO POCTa.
YK-6.4. Ctpout npodeccHOHAIBHYIO Kapbepy
U ONpeneiseT CTPAaTeruio  NpogecCHOHATBLHOIO
pa3BUTHSL.
Teoperuueckasi | OIIK-1 Cnocoben pe- OIIK-1.1. BrisBneane u  KjIaccUpUKAIUSA
(yHAaMEHTAJIbH | AaTh 3a7a4yy npodec- duznyeckux u XUMHYECKHUX IIPOLIECCOB,
asi MOATOTOBKA CHOHAJILHOM Aesi- TPOTEKAIOMIMX Ha 00BeKTe MNpodeccuoHaIbHON
TeJIbHOCTH Ha OCHOBE| JIEATEIbHOCTH.
HUCIIOJIb30BAHUA TeO- OIIK-1.2. Onpenenenne XapaKTePUCTUK

PeTHYEeCKUX M MpaK-

(u3nuecKoro mporiecca (IBIeHUs ), XapaKTEPHOTO s

THYECKHX OCHOB e€C-| O0BEKTOB NPOPECCHOHATBHOW JEeSATeNIbHOCTH, Ha
TECTBEHHBIX M T€XHH- OCHOBE  TEOPETHUECKOr0  (3KCIIEPUMEHTAIBLHOIO)
YeCKHUX HAYyK, a TaK-| HCCIIeJOBaHUS.

’Ke MaTeMaTH4eCKOro OIIK-1.3. OnpeneneHue  XapakTEPUCTUK

anmapara

XUMUYECKOTO Tporecca (SBICHUSI), XapaKTEPHOTO
JUIsE 00BEKTOB MPOGECCHOHATBHON NeATENLHOCTH, Ha

OCHOBE  TEOpPETHYECKOro  (IKCIEPUMEHTAJIbHOIO)
HCCIIEI0OBAHUSI.
OIIK-14. [TlpencraBnenue 0a30BBIX IS

npodeccnoHabHOM cdepbl (U3MUECKUX TPOIECCOB U




SIBJICHUH B BMJIE MAaTE€MaTU4eCKOro (MX) ypaBHEHHUS
(min).

OIIK-1.5. BpiOop 06a30BbIX XMMHUYECKHX U
XMMHUYECKMX  3aKOHOB  JUId  pelleHus  3ajay
podecCHOHATTLHON ICATEIIHOCTH.

OIIK-1.6. Pemenue WHXEHEPHBIX 3ama4 C
IIOMOIIIBI0 MAaTEMaTHYECKOro ammapara BEKTOPHOH
ayreOpbl, aHATUTHYECKON TeOMETPHUH.

OIIK-1.7. Pemenue ypaBHEHUH,
OTMCHIBAIOLINX OCHOBHBIE (PU3MUECKUE TPOLECCHI, C
IPUMEHEHHEM METOAOB JIMHEHHOW anreOpsl U
MaTEeMaTHYECKOro aHAJIN3a.

OIIK-1.8. O6paboTka pacyeTHBIX u

IKCIIEPUMEHTAILHBIX TAHHBIX BEPOSTHOCTHO-
CTaTUCTHYECKUMH METOIAMH.
OIIK-1.9. Pemenue WHXXEHEPHO-

I'COMCTPHUUCCKHUX 3ada4 rpa(bI/I‘leCKI/IMI/I croco0amu.

4. OFBEM JIMUCIIUIIMHBI U BUJbI YYEBHOM PABOTHI

Taoauna 4.1.
O0beM QMCHUIJIMHBI M BU/IbI y4eOHOH padoThI
Buj yueoHoii padoThl Bcero 1
4yacos cemMecTp

OO01mast TpyA0eMKOCTh JTUCIIATLITHBI 180 180
AyZIUTOpPHBIE 3aHATHS 68 68
Jlexrum 36 36
Jlabopatopubie 3anstus (JIP) 32 32
CamocrosarensHas padora (CPC) 58 58
KonTpons 54 54

5. COJAEP)XAHHUE JIUCIUIIJIAHBI, CTPYKTYPUPOBAHHOE II0 TEMAM
(PABIEJIAM) C VYKA3AHHUEM OTBEJEHHOI'O HA HUX KOJJMNYECTBA
AKAJEMHUYECKHUX W ACTPOHOMHUYECKHX YACOB M BHJIOB YUYEBHBIX
3AHATUN

Tab6aunna 5.1.
5.1 CTtpykTypa AMCHUNJIMHBI

OO611as TpyA0€MKOCTh JUCIIMILTAHBI COCTABIISIET 5 3aUeTHBIX eauawmIl, 180 dacos.

NeNe | HammeHoBaHme pa3jesia 2 Buabi Dopmbl
n/n (Tembl) z y4eOHOi padoThl TeKYyIIero KOHTPOJIA
© JI J3 | CP ycneBaeMoOCTH
1. | OcHoBHBIC moHATHA XH- | 1 2 - 6 CobOecenoBanue, TECTOBBIM




Muu. CTeXMOMETpUYECKHE KOHTpOJIb,

3aKOHBI. KoHTtposbHas padoTa 1
2. | OcHoBHBIC Kiacchl Heop- | 1 2 2 6 CobecenoBanue, TECTOBBIT
TaHUYECKUX COCITUMHCHHUI KOHTPOJIb.
KoHnTposabHas padbora 2
3. | Ctpoenue aroma. 1 4 4 6 CobecenoBanue, TECTOBBIT
KOHTPOJIb.
KoHnTposabHas padbora 3
4. | Ilepponuueckuii 3akoH u | 1 4 2 6 CobecenoBaHue, TECTOBBIH
MepHoNYecKast CHCTeMa KOHTPOJIb.
XHUMHAYECKHX  AJIEMEHTOB KonrpomnbHas pabora 4
JA.N.Meunneineena.
5. | Xumuueckas CBS3b. 1 4 2 6 CobecenoBanue,

TECTOBBIN KOHTPOJIb.
KoHTtposbHas paborta 5

6. | CxopocTtb xuMugeckux | 1 4 4 6 CobecenoBanue,
peakiuii. XUMHYECKOe TECTOBBII KOHTPOJIb.
paBHOBECHE. Kontponbnas padota 6

7. | DHepreruka W HampaieH- | 1 4 4 6 CobecenoBanue,
HOCTh XHMHYECKHUX IIpO- TECTOBBIN KOHTPOJIb.

IIECCOB. KonrposbHast pabora 7

8. | PactBopel. Teopust asmekt- | 1 4 6 6 CobGecenoBanue,
POJMTUYECKON JHCCOIUA- TECTOBBIA KOHTPOJIb.

003038 Kontposnbnas pabota 8

9. OKUCIUTEIHLHO-BOCCTAHO 1 4 4 6 CobecenoBanue,
BHUTEJIHHBIC PEAKIINH U TECTOBBI KOHTPOJIb.
JIEKTPOXUMUYECKHE TIPO- KontpomnbHas pabora 9
IIECCHI.

10 | KommiekcHele coemuue- | 1 4 4 4 CobecenoBanne, TECTOBBIH
HUSL. KOHTPOJIb

KontposnsHas pabdora 10

HUTOrO: 36 32 | 58

5.2. Conep:kanue TMCHUMIHHBI « XUMHUSD»

Pa3nea 1. Beenenne

OcHoBHbIE TpOOJEMBI COBPEMEHHOM HeOopraHudeckod XumMuu. Pycckas HOMeEHKIaTypa
HEOPraHMYECKUX COECIUHEHMH (KUCIIOPOA, OKHCEN, TMIPOOKUCH, BOJA, LIEN0Yb, IEPEKUCH BOJOPO/A,
CEPHOKHUCIIBIN, XJIOPUCTBIN U T.1.). MexXTyHapoiHasi HOMEHKIIaTypa. XUMHSI U SKOJIOTHSL.

OCHOBHBIE TIOHATHS U 3aKOHBI XMMHHM. ATOMHAsl €IMHNALIA MAacChl. ATOMHAsl U MOJIEKYJIIpHas
maccel. Monb. MonbHass Macca. BanentHocts. CTeneHb OKHCIIEHHs. DKBUBajeHT. MoibHasg macca
sKBHUBaJleHTa. OIpeneneHuss XUMUYECKOTO0 SKBUBAJIECHTA 3JIEMEHTA, KHMCIOTHI, TMAPOKCUIA, COJIH,
okcuga.  OKHCIMTENbHO-BOCCTAHOBUTENBHBIE  OKBUBAJIEHTHI. 3aKOH  CTEXHOMETPUHU.  3aKOH
HKBUBAJICHTOB.

Pa3zpnen 2. OCHOBHBIE KJIACCHI HEOPTaHUYECKHX COCAUHECHHUH
Knaccudukanuss Heopranudeckux coeauHeHH. OKCHABI, KHCIOTBHI, OCHOBAHUS, COJIH.
Knaccudukanus, pusnyeckrue u XUMUYIECKHUE CBOMCTBA, CITOCOOBI TIOTyYECHHS.

Pasnen 3. Ctpoenue atoma. PazButue npeacraB/jieHHil 0 CTDOEHUHM aTOMa
AToM — Kak cnoxHas cuctema. CiokHas CTpyKTypa sapa. IIpoToHbI 1 HEUTPOHBI.
JIBONCTBEHHAass mpupoAa 3JIEKTpoHa. Macca W 3apsa DJIEKTPOHOB. BoOJHOBBIE CBOMCTBa
anekTpoHoB. CooTHoleHne HeomnpeaeneHHocTH [eitzenOepra. Ilomstue opOurtanu. BonHoas
¢yHkuus u BosHoBoe ypaBHeHue lllpenunrepa. PanuaneHas u  opOuTanbHas COCTaBIIAIOLIUE
BOJIHOBOHM (DYHKLIMH.



KBantoBbie umncna. CTpyKTypa SIEKTPOHHBIX o0osouek. KBaHTOBBIE ypOBHHU, KBAaHTOBBIC
OAypOBHH, S-, P-, d-, f- atomusle opOuranm. IIpaBuna KieukoBckoro. PeanbHble pacrosiokeHus
YPOBHEM U MOyPOBHEH B aTOME.

OcCHOBHBIE PUHIMIIBI PACHPEIEICHUS HIEKTPOHOB B aTOME: IPUHUMIT HAUMEHbIIIEH YHEPIUH,
npunuun [laynu u npasuno I'ynaa.

N300paxkeHne 3IEKTPOHHOM CTPYKTYypbl aTOMa IpPU MOMOULIM JJIEKTPOHHBIX (QOpMyNT U
KBAHTOBBIX SY€E€K. DHEPreTUUECKUE AUArpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

Pasnen 4. Ilepuoamueckumii 3aKOH U mepuoanveckasi cucrema 3jemenroB JI.U.
MenneaeeBa

[Toncku OCHOBBI KiIacCU(UKAIMA XUMHYECKUX DIIEMEHTOB JO OTKPBITHS NEPHOIHMYECKOTO
3aKOHa.

Tpu srtama paboter J[.M. MenneneeBa B 00NAaCTH CHUCTEMAaTHKH XUMHYECKHX 3JICMEHTOB.
@opmMyNIMpoOBKa MNepuoaArYecKoro 3akoHa. Co3gaHue NEPUOAUMYECKOM CHCTEMBl  3JIEMEHTOB.
Jlornueckue BIBOABI U3 MIEPUOJNYECKOTO 3aKOHA U MEPUOINYECKON CUCTEMBI 3JIEMEHTOB.

CoBpeMeHHast  (GOpMyJIMpOBKa IepHoaUYecKoro 3akoHa. CTpyKTypa  COBpPEMEHHOMH
IIEPUOIUYECKON CHCTEMBI 3JIEMEHTOB. KOpOTKONEepHOIHBIH W JUIMHHOIIEPUOAHBIA BAPUAHTHI
nepuoauueckord cucremsl. Ilepumon. I'pynma. Jlenenue rpynmbl Ha mnoOArpynnsl. TuUnUyYeckue
3JICMCHTHI, ITIOJIHEIC aHAJIOTH.

S-, p-, d-, - smeMenThl. BHYTpEeHHSS U BTOPUYHAS TIEPUOTUIHOCTD.

3aKOHOMEPHOCTH HW3MEHEHUS OCHOBHBIX XapaKTEpPUCTUK aTOMOB IO TMEpUOJaM U
rpynmaMm. Paauycel aTOMOB M HMOHOB, SHEPTUSl HOHMU3AIMHM, CPOJICTBO K DIIEKTPOHY,
DIIEKTPOOTPULATEIIBHOCTE: M3MEHEHHUsI JTHUX XapakTEpUCTHK MO NEepuoJaM U TPYyIIIaM.
3aKOHOMEPHOCTH HM3MEHEHHSI BAJEHTHOCTH, OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
DJIEMEHTOB U CBOMCTB OJHOTHITHBIX COCTUHECHUH.

BaneHTHbIE 3JIEKTPOHBI U MHOI0OOpa3ue BaJICHTHBIX COCTOSHHUM aToMoB S-, p-, d-, f-
HJIEMEHTOB.

Pazgen S. Xumnueckasi cBA3b

Tunsl xumuueckoil csizu. KoBanentHas (nmossipHast U HemoJisipHasi). MeTo1 BalleHTHBIX CBSA3EH
(MBC). Curma- u mu-cBsizu. OCHOBHBIE XapaKTEPUCTUKH KOBAJCHTHOW CBs3U. J[MMHA U DHEpPrus
cBsa3u. KpartHocte cBsizu. ['mOpuamsanust aToMHbIX opoOutaneil. MeToq MoseKysipHBIX opOuTaneit
(MO JIKAO). DHepreTudeckre TuarpaMMbl TOMO- U T€TEpOsSAEPHBIX Moekyl. [lomspusarus cBs3u.
JATIONIbHBIA MOMEHT CBSA3U. XapaKTEPUCTUKU B3aUMOIEHCTBYIOLIMX aTOMOB: IOTEHIIMAI HOHHU3ALINH,
CPOJCTBO K DBJEKTPOHY, OJJIEKTPOOTPUIATENbHOCTh. VOHHas CBS3b Kak NPEAENbHBIN Cilydau
KOBaJICHTHOH MOJISIPHOM CBsA3H. JIOHOPHO-aKIENTOPHBIA MeXaHU3M 00pa30BaHMs KOBAJICHTHON CBSI3U.
Bopoponnas  cBsA3b.  MeXMOJIEKYyJIsIpHasT W BHYTPUMOJIEKYJISIpHAs  BOJAOPOAHAs  CBS3b.
MexMoIeKyJIapHblE B3aUMOJACHCTBUS MOJEKYJI. 3HAuU€HHE BOJOPOJHBIX CBs3eil. Metammnueckas
cBs3b. KomruiekcHbie coequuenus. Koopaunanronnas Teopusi. TUTHYHBIE KOMIUIEKCOOOpa30BaTEIN 1
quradjapl. MoOHO- U TNOJMUIAEHTATHBIE JUraHAbl. XeNaTHbE KOMIUIEKCHI. M30MepHs KOMIUIEKCHBIX
coenuHeHui. Kimaccudukanus 1 HOMEHKIAaTypa KOMIUIEKCHBIX coeuHEeHnN. KBaHTOBOMEXaHWYECKHE
METO/Ibl TPAKTOBKM XMMHUYECKOW CBSI3M B KOMIUIEKCHBIX COEIMHEHHUsX. Jluccouuanus KOMILIEKCHBIX
coequHeHnil. KoHCTaHTa HECTOMKOCTM KOMIUIEKCHOTO HWOHA. [IpuMeHeHue KOMIUIEKCHBIX
COEMHECHUM.

Paznen 6. KuHeTHKa M1 MEXaHU3M XUHMHYECKHX peaKI Uil

CKOpOCTh XMMHYECKOW pEaKIMH, €€ 3aBUCUMOCTh OT MPUPOJBI M KOHIICHTPAIIUM PEarcHTOB,
temriepaTypbl. KoHCTaHTa CKOpOCTH, €€ 3aBUCHUMOCTb OT TEeMIIepaTyphl. YpaBHEHUE AppeHuyca.
OHeprusi akTuBanuu. [loHsATHE O TEOPWMH AKTHBHBIX COYyJapeHUN, aKTMBUPOBAHHOM KOMIUIEKCE B
TEOpUU aOCONIOTHBIX CKOpOCTEH peakuuu. MexXaHu3M U KUHETHKa PEeakIUidi B TOMOTEHHBIX U
rereporeHHbix  cucremax. llemubie  (H.H.CemenoB) wu  konebGatenmpHbie  (B.I1.Benoycos,
A .M. KaboTtunckuit) peakiuu. ['oMOTeHHBIN M TeTepOreHHbIH KaTtann3. KnHeTnueckuii BBIBOJ] 3aKOHA
JIEUCTBYIOIIUX Macc.

WNuruburopsl 1 unruOupoBanue. OCOOEHHOCTH KHHETHKH Ta30(a3HbIX, XHUIKO(PA3HBIX U
TBep0a3HBIX peakiuii. MexaHu3Mbl peaKIuii ¢ y4aCTHEM OPTaHUYECKUX COCTMHECHUH.



Xumuueckoe paBHoBecue. OOpaTuMble W HeoOpaTHMble XUMHUYecKHe peakiuu. CocTosiHue
paBHOBECHS W TPUHIMI  MHKPOCKOIIMYECKOW OOpaTUMOCTH peaknuu. KuHeTwyeckuidi U
TEPMOJAMHAMUYECKUHN MOAXOAbI K OMMCAHUI0 XUMUUECKOTO PAaBHOBECHS.

KoHcTanTa XMMHYECKOro paBHOBECHSI U pazUYHble CHOCOObl ee BbIpakeHusa. CBs3b
KOHCTAHTBl XMMHYECKOTO PaBHOBECHSI CO CTaHIApTHBIM H3MeHeHHeM »Heprum [ 'nbbca. Cmemenue
XHMHYECKOT0 paBHOBeCHS MTpU M3MeHeHuu ycioBui. [Ipunuun Jle [arense.

BrnusHue cpeapl Ha TpOTEKaHWE XUMUYECKHX peakmnuii. OcoOeHHOoCTH Ta30(a3HbIX,
KUAKOPa3HBIX, TBepAO(GaA3HbIX peakiuil. Poiab SHTANIBNUWHOTO W SHTPONMUHHOrO (HaKTOPOB B
OIIpe/Ie/IEHUH HallpaBJIeHMs Mpoliecca.

Pasznen 7. DHepreTuka U HaNpPaBJIEHHOCTh XMMHYECKHUX NPOLECCOB

OCHOBHbIE NOHATUS XUMHUYECKOM TEPMOAMHAMUKHU: CHUCTEMa, IapaMeTpbl COCTOAHUSA, paboTa,
SHEPIHUsl, TEIJIOTA.

BHyTpeHHsIs sHeprus, U ee U3MEHEeHHEe IpU XUMHUUYECKUX U (a3oBbIX NpeBpaineHusx. Ilepsoe
HA4yajJo0 TEPMOAMHAMMKH. OHTaIbIUs O00pa30BaHHUA XMMMUYECKUX coeauHeHud. CTraHaapTHOe
cocrosgHue. CTaHIapTHBIE SHTAIbIUU 0O0pa3zoBaHMs. TemsoBble 3((EKThl XUMHUYECKHX pPEaKLUi.
TepmoxuMuueckne pacdeTbl, OCHOBaHHble Ha 3akoHe I'ecca. TepMmoxumuueckue IUKIIBL.
Temoemkocts. TemneparypHas 3aBUCUMOCTb TEIJIOEMKOCTH U DHTAJIbIINU.

Bropoii 3akoH TepMOAMHAMMKH. OHTPOIHUA. 3aBUCUMOCTb JHTPONHUM OT TEMIIEPATYphl.
CranpaptHas sHTponus. M3MeHeHue SHTponuu npu (Ga3oBbIX MEepexoax U XMMUYECKHX PEeaKIMsX.
Oneprust ['m66ca n sueprus ['enpmronsia. Kputepuii caMonpon3BOIIEHOTO MPOTEKAHUS MPOIIECCOB.
XVMMHYECKUH NOTEHLHUAN, 3aBUCUMOCTb XMMHMYECKOrO IOTEHLMAjJa OT KOHLEHTPALWH, AABJICHUS
peareHToOB. Y CIIOBUE XMMUYECKOIO paBHOBeCHs. M30TepMa XUMUYECKON PEAKLIAH.

KoHcTaHTa XMMHUYECKOro paBHOBECHsl Kak Mepa IJIyOMHBI HPOTEKAHHS IPOLECCOB.
Hcnonbs3oBaHne 3HaYEHUN CTAHIAPTHOW SHTAJIBIIMM M SHTPOIIMM I pacyeTa KOHCTAHT PAaBHOBECHS
XUMHUYECKHUX peakuuil. PakTopbl, BIUAIOIME HAa BEIUYMHY KOHCTAaHTBHI paBHOBECHs. TepMoaMHAMHU-
YECKHMU BBIBOJI 3aKOHA JIEHCTBYIOIIMX MacC.

Paznen 8. PacTBopbl

PacTtBOpB! xuaKue (BOJIHBIE M HEBOJHBIE), TBEpAble M razoodpasHbie. CIOCOOB!I BBIPAKEHHS
KOHIEHTPAllUU PacTBOPOB: MaccoBas JOJs, MOJSIPHOCTb, HOPMaJIbHOCTh, MOJISUIBHOCTb, MOJIIpHAs
Jois. BiausHMEe Ha pacTBOPUMOCTH DHEPTUHU CTPYKTYPBl KPUCTAJUNIMYECKOTO BELIECTBA M HEPIUU
coJpBaTaluu. PacTBOpBI HACBIIIEHHbIE, HEHACBIILIEHHbIE U, KOHLIEHTPUPOBAHHbIE U pa30aBiCHHBIE..
PacTBOpBI H1calIbHBIE U pEATIBHEBIE.

[ToHsTHE O KOJIJIOUHBIX PACTBOPAX.

KommmratuBasle CBOMCTBA PAacTBOPOB HE 3JIEKTPOJIUTOB M DJIEKTPOJIUTOB. JlaBineHue mnapa
OuHapHBIX pacTBOpoB. 3akoHbl Payng. Kpuockonus u 30yIMOCKONUS KaK METOJbI ONpEesIeHUs
MOJISIpHBIX Macc. OcMOC U OCMOTHYECKOE JJaBJIIEHUE B HEOPTaHUYECKUX U OMOJIOTHYECKUX CHUCTEMaXx.
3akonsl Payns u Bant T'odda mis pacTBOpoB HE JIEKTPOIUTOB M DJIEKTPOIUTOB. M30TOHMUYECKHI
KO3 PHUIHEHT.

Onexrponutrueckas auccormanus (C.Appenunyc). CuibHbIe U clla0ble 2IeKTPoauThl. CTeneHb
U KOHCTaHTa Juccouuanuu. PakTophl, BIMSIOIIAE HA CTENEHb AIEKTPOJUTUYECKON ITHCCOLMALINH.
Kaxymiasics creneHp QUCCOLMAIMU CHIIBHBIX DJIEKTPOJIUTOB. Jluccoumanusi ciaaObIX 3JI€KTPOIUTOB.
3akoH pa3BeneHus OcTBayibaa.

Bona xak BaxHeWmmi pactsoputens. KoHcTanTa aucconmanyu Boabl. IoHHOE pon3BeneHue
BOJIbl. BOOpOIHBIN ITOKa3aTeNb.

I'mppomus u conpBonM3 comell. KoHcTaHTa paBHOBecHs peakiuu rujaposnsa. DaxTopsl,
BIIMSIOLINE HA PABHOBECHE PEAKIUI TUAPOIIN3A.

[IpousBeneHre pacTBOPUMOCTH IUIOXO PACTBOPUMBIX CHJIBHBIX JJIEKTPOJIHUTOB. Y CIOBUS
OCAKIECHMS U PaCTBOPEHUS OCATKOB.

Paznen 9. OxucaMTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIINH

Teopust OKHUCIMTENHbHO-BOCCTAHOBUTEIbHBIX peakuui. Kiaccupukanus oxuciauTenabHO-
BOCCTaHOBUTEJIbHBIX peaxuil. MexmonexysapHble, BHYTPUMOJIEKYJISIPHBIE, peakuuu
aucrponopuuoHupoBanus. Okucnurens. BocctanoBuTens. [Iponeccsl OKUCIEHNST B BOCCTaHOBIICHHUS.
CocraBieHHe YpaBHEHUN OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKLUN METOAOM 3JIEKTPOHHOIO
OanmaHca ¥ MeTOoJOM Noiypeakuuid. CTeneHb OKUCIEHUsI aTOMOB B Mosekysie. [IpaBuiia onpeneneHus
CTETNIEHU OKUCJIEHHSI aTOMOB B MOJIEKYJIaX U CJIOKHBIX HOHAX.



Pazgea 10. OcHOBBI J1eKTPOXUMUM

DNeKTpoIbl, TadbBAaHUYECKHH »dieMeHT. (CXemMaThuecKkoe W300paKeHUE TalbBaHHYECKOTO
3JIEMEHTa. DJIEKTPOAHBIN MmoTeHuan. CTaHgapTHbhIA 3JeKTpoanbld noteHuuan. IJ(C, cranmapTHas
OJIC.

Psn nanpsbxkennit. YpaBuenne HepHcera D5eKkTposin3 pacTBOPOB U pacIlyIaBOB.

Pa3zgen 11. KommiekcHbIe coeANHEHUS
KomnnekcHsie coenunenus. KoopaunnanmonHas teopust BepHepa. OCHOBHBIE THIIBI
KOMILIEKCHBIX COeMHeHHH. HoMeHKIaTypa KOMIIEKCHBIX coeMHeHUH. [IpakTruueckoe nMpuMeHEeHHE
K. C.

6. ObPA3OBATEJIBHBIE TEXHOJIOI' MU

[Tpu n3yueHnn TeOpeTUYEecKOro Kypca Ha JIEKIUAX [IpelycCMaTpUBaeTCs 3aJI0KEHUE MaTepHaa B
Buze npe3eHTaun. OTaeNbHbIe JIEKIIUN U3J1aratoTcs Mo MPOOJIEMHON TEXHOIOTHH.

Ha nexkuusx HcCHonp3yroTcs B KauecTBe JEMOHCTpPAllMOHHOro Martepuana llepuoguueckas
cuctema snemenToB JI. V. MeneneeBa u psii JpyTruX CIPaBOYHBIX TAOJIHII.

[Ipy wn3ydyeHUM CBOWCTB OTAEIbHBIX XUMHUYECKUX COCIMHEHMH M XMMHUYECKHX IPOILIECCOB
IIpelyCMaTPUBAETCS IOCTAHOBKA JIEKIIMOHHBIX JIEMOHCTPALIMOHHBIX OMBITOB.

Hekoropele pa3genbl TEOPETHYECKOIO Kypca H3Y4YaroTCsl C HCIIOJIIb30BAaHUEM OIEpexkaroueit
CaMOCTOSITENILHOM padOThI: CTYAEHTHI MIOJYYaloT 331aHHUs HA 03HAKOMJIEHHUE C HOBBIM MaTEpUajIoOM J10
€ro U3JI0’KEHHsI Ha JIEKLUSX.

s Oosee OCHOBATENIbHOM OLIEHKM YCBOSIEMOCTHM TEOPETHMUYECKOTO MaTepuaia CTyJIEeHTaMu
UCMOJIBb3YIOTCSL TECTHI, @ TAaKXKe TPAJULMOHHbIE MHCbMEHHBIE U YCTHBIE KOHTPOJbHBIE MEPONPUATHS
(KOJUTOKBUYMBI, KOHTPOJIbHBIE PabOTHI).

[Tpu npoxoxaeHuu 1a00paToOpHOro MPaKTUKyMa CTyAEHTaM Ipeasiaraercss paboTaTh B MallbIxX
rpymmax: yaeOHas rpymnmna pa3onuBaeTcsi Ha HECKOJIBKO HEOOIBIINX TPYII — Mo 2-3 YenoBeKa.

Kaxnas rpynmna BelOJMHSET 3afaHue (1a00paTOpHbIE OMBITHI) U3 Ja00paTOPHOTO MPAKTUKyMa
1o obmiel ¥ HeopraHudeckor xumui. IIporecc BbIMOMHEHUS 1a00PaTOPHBIX OMBITOB OCYLIECTBIISAETCS
Ha OCHOBE 0OMEHa MHEHHUI U BHIOOpPA ONTUMAIILHOTO ITYTH PEILIECHUS.

Ha ocHoBaHMM MOJy4E€HHBIX J@HHBIX 10 BCEM OIBITAM KaXAbIH CTYAEHT 3alOJHSET CBOM
71a00paTOPHBIN JKypHaJI, TJIe 3allUCBHIBACT PE3yJIbTaThl OINBITOB, HAOIIOIEHHS, COCTABISET YPaBHEHUS
peakuuMii XMMHUYECKUX IMPOLIECCOB, €CIM HYKHO IPOU3BOJUT COOTBETCTBYIOLIME pacueTbl U
pe3yJbTaThl PEACTABISAET B BUE IpadMuecKoil 3aBUCUMOCTH.

Ha coGecenoBanuu ¢ npernojgaBarenaeM CTYJIEHT NpeAcTaBiseT 0GOpMIECHHBIA OTYET MO JaHHON
nabopaTopHOil paboTe M OTBEYaeT Ha BONPOCHI MpernojaBareis, CBA3aHHbIE C METOAMKON pPabOTHI,
pe3ynbrataMu M BbIBoAaMu. [lo psiny paboT mpemycmaTpuBaeTcs HPUMEHEHHE TECTOBOTO METOj1a
«3aIINUTBD.

['pynnoBas paboTa B XUMHYECKOHN J1TaOOpaTOpUK CTUMYJIUPYET COTIaCOBaHHOE B3aMMOJECTBHE
MEXIy CTyJEHTaMM, OTHOILIEHUS B3aUMHOW OTBETCTBEHHOCTM W  coTpynHuuecTtBa. llpm
(GOopMUPOBAaHUM TPYMNIl YYUTHIBAETCS JIBa NpPHU3HAKA: CTENEHb XWMHUYECKOW MOJATOTOBIEHHOCTH
CTYJIEHTOB U XapakTep MEKJIMYHOCTHBIX OTHOLIEHUH. B psAne ciydyaeB cTyAeHTaM caMHUM Ipeasaraet
pa30oUThCS HA TPYMIBI, COCTAB KOTOPBIX BIOCIEACTBUM MOXET KOPPEKTHPOBATHCS ISl MOBBIIICHUS
KadyecTBa pabOThI.

B naGopaTopHOM NpakTHKyMe NpU BBINOJIHEHUU OTAEIBHBIX OINBITOB HCIOJIB3YETCS METOJ
npoOJeMHOTO O0YYeHHUs: CTYJCHT IOJIyyaeT 3a/laHue Ha XMMHMUYECKHH MpoLecc, METOJUKY KOTOPOTO
OH JOJDKEH TMOA00paTh CaMOCTOSITENIbHO, MCXOJ U3 HMEIOLIUXCS PEaKTUBOB, OOCYIUTh €€ C
IIpenoaaBaTesieM U 3aTeM NIPUCTYIIUTD K €r0 BBIIOJIHEHHUIO.

7. NIEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUSA IJIsA
CAMOCTOSTEJBHON PABOTHI OBYUAIOIINXCS MO JUCHHUIIJIMHE

JlexoHHBIE 3aHATHSA MPOBOAATCS | pa3 B Henenio B oObeMe 2 YacoB B MEPBOM CEMECTPE.

JlaGopaTopHble 3aHATHUS MPOBOIAT €KEHEIEIHLHO B 00beMe 2 yacoB B Henenmro. [locme okoHYaHMS



HU3YyUCHUA Ka)i(,Z[Oﬁ TCMbl CTYACHTBI TIIPOXOAAT TCCTUPOBAHUC, CO6€C€I[OB3.HI/I€, BBITIOJIHATOT

KOHTPOJIbHBIE PAOOTHI.
7.1. Ilepedenb-y4e0HO-METOANYECKOTO O0ECTIEUCHUS 11 00YUAIOIUXCS M0 AUCHUIUINHE:

1. AxmeroB H. C. O6mias u HeopraHudeckas Xumus: yueOonuk st By3oB/H. C.  AxmeTos.
— M.: Beicnr. mk., 2002. — 743 c.
2. I'munka H.JI. O6mas xumus. — M.:Uurterpain-Ilpecc, 2002. — 727 c.
3 I'munka H.JIL. 3agauu u ynpaxkaenus no oomen xumuu. — JI.: Xumus, 2001.
4, VYraii SI.A. O6mas u Heopranudeckas xumus. — M.:BIII, 2000. — 527 c.
5 CanamoB A.X., Kuruesa JI.W., AkrasimeBa A.I". JIabopaTopHBIi MPaKTHKYM 110
obmeit n Heopranudeckoit xumun. [lox pen. mpodeccopa Cynreirosoit 3.X. —

Marac, [Tunurpum, 2008. — 71 c.

7.2. YkazaHus A 00y4arouxcs Mo OCBOCHHUIO TUCITUTUIMHBI

Tabauua 7.1.
Coaep:xanue caMOCTOATEIbHON PadoThI 00yYAOIIUXCS

Homep Temwi/sonpocwl, vitHoCUMBbIE HA Kon-60 Dopmul
pazoena camocmosamenvHoe uzyuenue uacoe pabomyi
(memol)

1 IIpocTeie u cmoxHblE BemecrBa. Pacmpoct- 6 cobeceoBaHuE,
PAHEHHOCTb JJIEMEHTOB B 3€MHOM KOpE M KOCMOCE. TECTOBBIN
XuMuyeckue u (pusnueckue cBoiicTBa BemecTna. [1o- KOHTPOJIb
HATHE O YMCTOM BellecTBe M mHpumecu. OCHOBHBIE
MeTO bl TTonydyeHus: ynucThix BemecTs, [IJIK. Knac-
cu(UKanysg XUMAYECKUX PEareHTOB MO CTETICHU

uicTOTHl. IloHATHE O XUMHYECKOW pEaKkIuM Kak 6
peBpalieHu BemecTB. OCHOBHBIE THIIBI XUMHUYE-
CKHX PEaKLMI: peaKkUMH pa3JIOKEHUs, COCIUHEHUS,
3aMelleHusl, OOMEHa, BHYTPEHHEro IpeBpalleHusl.
Homenknarypusie npasuina HNIOITAK nHeopranuue-
ckux BemiecTB. Kiaccugukaus mpocThIX BEIIECTB.
Knaccuukanuss CIOXHBIX BEIIECTB IO COCTaBy.
bunapHble coeauHeHus. VHTepMeTauIM4ecKkue co-
enuHenus. Kiiaccuukanus CIOXKHBIX BEIIECTB IO
(yHKIIMOHATIBHBIM MTPU3HAKAM.

2. Anpo kak TMHaAMUYECKask CUCTEMA IPOTOHOB U HEM- 6 co0eceloBaHue,
TPOHOB. Y CTOWYMBBIE U HEYCTOMYMBEIE sipa. Pa- TECTOBBII
JTMOAaKTUBHBIN pacnaj saep. llepuon nomypacnana. KOHTPOJIb
SnepHble peakny U MPEBPAILIECHHUS] XUMHUYECKUX
371€eMEHTOB. VICKyCCTBEHHAs paJuOAKTUBHOCTb.
«MeueHble» aTOMBI U UX IPUMEHEHHUE.




OtkpsiTue nepuoanyeckoro 3akona /{.11. Menne-
neeBbIM. [IpyHIIMT TOCTPOEHUSI €CTECTBEHHOM CHUC-
TeMbl 3J1eMeHTOB. Mcnons3oBanue .M. Menaenee-
BBIM METOJIOM MHTEPIIOJISILIUY JJIs1 UCTIPABIICHUS
ATOMHBIX Macc U IIPeICKa3aHMsl CBOICTB €Ille He
OTKPBITBIX 3JIEMEHTOB. DKCIIEPUMEHTAIbHBIE MO -
TBEPXKACHUS TeOpeTUUECKuX npeackazanuii J[. 1.
MeneneeBa. 3Hau€HHUE OTKPBITUS IEPHOINYECKOTO
3aKoHa. PackppITue B IEpUOINYECKON cucTEME BCe-
o0IIe# ecTECTBEHHOW B3aMMOCBSI3U MEXKy XUMHU-
YECKUMH dJIeMeHTaMU. [ paHuIIbl U HBONIONUS T1€-
PHUOINYECKON CUCTEMBI.

cobeceoBaHueE,
TECTOBBIN
KOHTPOJTb

Bonopoanas cBsizb. MexMOIEKyIsIpHast 1 BHYTpPHU-
MOJIEKYJIIpHAs BOJOPOHAs CBsA3b. BinsiHue Bos10-
pOIHOM CBSI3U Ha CBOMCTBa BeniecTa. Posb Bojo-
POJIHOM CBsI3U B OMOJIOTMYECKHUX IMpolieccax. Me-
TaJuTM4ecKas cBsi3b. OCOOCHHOCTH AJICKTPOHHOTO
CTPOEHHS aTOMOB, CIIOCOOHBIX K 00pa30BaHUIO Me-
TAJJIMYECKOM CBA3U. MEKMOJIEKYIISIPHBIE B3AUMO-
JiercTBus. JIUmoib-11nosb, JUI0Ib-
WHyITUPOBAHHBIN JUMIOJIb, JUCTIEPCHOHHOE B3au-
MOJCHUCTBHE.

cobecenoBaHue,
TECTOBBLIA KOH-
TPOJIb

HoHHBII 1 paluKaIbHbIA MEXaHU3Mbl XUMHYECKHUX
peakuuii. CBoOo1HbIE pagukaibl. [lonsTre o nemn-
HBIX peakiusaX. Buapl kataian3a: TOMOTeHHBIH, Te-
TEpPOreHHBIN, MUKPOT€TEPOTeHHBIN, aBTOKATAU3,
MOJIOKUTEILHBINA U OTPULIATEIbHBINA KaTaIu3, MOHS-
tre 00 uarudutTopax. OcodeHHocTH (HepMEHTOB KaK
KaTaau3aTopoB. Mcrnonb3oBaHue KaTaanu3aTopoB B
MIPOMBIIIJIEHHOCTH.

cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

[Ipumenenne TepMOAMHAMUYECKUX QYHKIIMH JUIs
XapaKTEPUCTUKHU PEaKIIMOHHOW CIIOCOOHOCTH Be-
LIECTB U OLICHKE BO3MOKHOCTH IIPOTEKAHUS
XUMUYECKUX PEAKLUN

cobecenoBaHue,
TECTOBEIM KOH-

TPOJIb

CsoiicTBa pactBopoB. PactBopumocts. KoH1ieHTpa-
s pactBopoB. CriocoObl BEIpAKEHUSI KOHIIEHTpa-
IIUY paCTBOPOB: MACCOBAsl JOJIs1 pACTBOPEHHOTO
BCIICCTBA, MOJIApHAsA KOHICHTpalUWs, MOJIsIpHasd
KOHLIEHTpalUsl SKBUBAJIEHTA, MOJIbHAS JI0JIs, MO-
JSAIBHOCTD.

cobecenoBaHue,
TECTOBBIN
KOHTPOJIb




OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
OxuciauTenv, BoccTaHoBUTENH. OCHOBHBIE 3aKOHO-
MEPHOCTH B U3BMEHEHHH OKHCIIUTEIIbHO-
BOCCTAHOBUTEIBHBIX CBOWCTB IMPOCTHIX BEIIECTB U
coenunenunii. Crenens okuciaenus. Kinaccudukanus
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. Me-
TOZBI PACCTAHOBKU KO3(PPHUIIMEHTOB B ypaBHEHUHU
OKHCJIUTEIHFHO-BOCCTAHOBUTEIBHBIX peakiuid. Poib
Cpelibl B IPOTEKAaHUU OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX MPOLIECCOB. MOJISIpHBIE MACCHI
SKBUBAJICHTOB B OKMCJIIUTEIbHOBOCCTAHOBUTEIBbHBIX
peaKIusX.

cobeceoBaHNE,
TECTOBBIN
KOHTPOJTb

Krnaccudukanus KOMIUIEKCHBIX COSTMHCHUMN: TH-
MMUYHBIE KOMIUIEKCHBIE COSIUHEHHS, XEJIAThI, MOJIU-
SIIEPHBIE KOMIUIEKCHI, U30- U TE€TEPOIIOIMCOEIUHE-
HUS, aKBAKOMILJIEKCHI (KPUCTAJLUIOTUIPAThI KaK ya-
CTHBIU Clly4ail aKBaKOMILIEKCOB). AMMHUAKATHhI.
AnuokoMInekcsl. J|BoMHBIE COMIM KaK YaCTHBIN
ciy4aii anuaokoMiiekcoB. [lonuranorenusl, mo-
JTUCYTBbBI, TEPOKCUAHBIE coeArnHeHus. KinacTepHbie
COEIMHEHMU S, T-KOMIUIEKChI, KOMIUIEKCHI «TOCTh-
XO35IMH», COSTUHEHH S BKIIOUEHHUS, KJIATPaThl, 11€0-
uThl. MI30Mepurs KOMIUIEKCHBIX COSAMHEHUN: TH/I-
paTHasi, KOOpIMHAIIMOHHAs, TEOMETPUYECKas, U30-
MepHusl TOJIOKEHUS (CoJieBasi H30MEPHS), HOHU3AIU-
OHHasi, ONITUYECKasl.

cobeceoBaHuE,
TECTOBBIN
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA J1JIsd TEKYIIEI'O KOHTPOJIAA YCIIEBAEMOCTHU U

Tema:

MPOMEXYTOYHOM ATTECTAIIUA

Bonpocwi ona cobecedosanusn

«OcHOBHDBIE MOHSTHS M 3aKOHbI XUMHH. JKBHBAJIEHT)

O6BeM Pe3NHOBOI KaMephl aBTOMOOHILHO# IMHBI paBeH 0,025 M3, naBnenue B Helt
5,0665 10° ITa. Onpezenute Maccy BO3ayXa, Haxozsmerocs B kamepe npu 20°C.
Paccunraiite MonekynsapHyro Maccy rasa, ecau 7-1072 kr ero npu 20°C u 0,253-10° I1a
3aHEMaIoT 00BbeM 22,18:1073 M2,

PaccuuTaiitTe cpeiHIOI0 MOJIEKYJISIPHYIO MacCy U INIOTHOCTb MO JMOKCUAY yIiepoa
CMecH Ta3o0B, coaeprkaiiei mo oovemy 38% docrena COCl12 u 62 % xnopa Clo.
Onpenemute Maccy 102 M3 razosoit cmecn, comepxamneii (o 06semy) 50% Bogopoaa u
50% nuokcuna yraeposa (H.y.).

I'a3 (m.y.) 3aHuMaeT oobeM 1 M°. TIpu kakoii TemIepaType 06beM ra3za yTPOUTCS, €Cln
JTaBJICHUE Ta3a HEe MeHseTCA?

Tpu kakoM JaBieHHH Macca xiaopa oosemom 3-10° M3 coctaut 2,5-107 kr, ecrn
t=23°C?

Kakyto maccy CaCO3 Ha/io B35Th, YTOOBI MMOJIYYUTH NPH €r0 MPOKAIMBAHUH JHOKCU
yrieposa, 3anumaromuii o6sem 25-10°° v mpu 15°C u nanenuu 104000 ITa?
Brerauciure 06nem 0,100 kr razoBoit cmecu coctaBa 3CO+2CO2 pu 50°C u naBneHun
98600 ITa.

13 5-107° kr xmmopata kamas KCI103 66110 momydero 0,7-10°2 M3 xncnopona, mmepen-
Horo npu 20°C u nanenuu 111900 ITa. Onpenenure MaccoByro J0JIIO TPUMECEH B
XJIopare Kajusl.



10. Ipu 0°C B cocyne oobemoM 14-10° M3 comepxutes 0,810 kr Bogopona u 6,30 1072 kr
asora. OmpeieNuTe NapLUMANLHOE JaBIEHIE a30Ta U 00IIee JaBIeHHE CMECH.

Tema: «OcHOBHBIE KJIACCHI HEOPraHnvYeCKUuXx coeTUHEeHUI»
1. Kakwue 6I/IHapHI)Ie COCAMHCHU HAa3bIBAKOT OKCI/I,Z[aMI/I? VKakuTe BO3MOKHEIE CIIOCOOBI MX

MOy YCHHSI.

2. Ha dem ocHoBaHa kiaccuuKaimsi OKCHIOB Ha: a) HECOJICOOpa3yoIHe U cojeo0pasyromue; 0)
KHCIIOTHBIE, OCHOBHBIE H MTPOSBIISIONINE KUCIOTHO-OCHOBHYIO IBOMCTBEHHOCTH? Kakue
PEaKIUU XapaKTEPHBI JJIS1 OKCHJIOB KaXI0H U3 ITUX TPYIII?

3. TlpuBemute mpuMepbl OKCHIOB, KOTOPBIE TIPU B3aMMOCHCTBHH C BOJION 00pa3yIoT 1BE
kucnothl. Kak B3aumozpeiictBytot ¢ pactBopom Ca(OH)2 okcuabt N2Os, N2Os u NO,?

4. B yem mposBISICTCsl KUCIIOTHAS IPUPOA TEX OKCHIOB, KOTOPBIE C BOJIOW HEMOCPEIACTBEHHO HE
B3aUMO/JICUCTBYIOT?

5. Ha3zoBuTe OCHOBHBIE OKCHJIBI, HEIIOCPEICTBEHHO B3aMMO/ICHCTBYIOIIHE ¢ BooW. Hamumre
YPaBHEHHSI COOTBETCTBYIOIINX PEAKIIHH.

6. Kaxkue nmo xapakrepy OKCHIBI 00pa3yrOT HEMETATbI K METAJIIBI B PA3HBIX CTCIICHSIX
okucnenus? [lokaxure 3To Ha mpumepe okcuaoB xpoma CrO, Crz203, CrOs.

7. Y Kakoro u3 JIByX OKCHIOB OCHOBHEIE CBOMCTBA BhIpaxeHsl criibHee: FeO nmm FeoO3; SnO
i SnO2; ZnO wim CdO; SnO unu PO; BbO wim CaO; As203 i Bi2O3?

8. B kakux ciyyasx JBa OKCHJIa MOTYT B3aMOJICHCTBOBATH JIPYT C APYTrOM U KaKUe COCIMHCHUS
IIPU 3TOM 00pa3yrTcs?

9. Kakwue oKCHIIbI M Ha KAKOM OCHOBAHHH MOTYT OBITh OTHECEHBI TAK)KE M K KJIACCy COJIeiH?
[TpuBeauTE COOTBETCTBYIONIUE TPHUMEPHI.

10. ®opmysiaMu KakuX COJICH MOXET OBITh (DOPMATTEHO BBIPAYKEH COCTAB TAaKUX MHHEPAJIOB, KaK
NIMTUHEITN, TayCMaHUT, MarHeTuT? K kakoMmy KJIaccy cienyeT OTHECTH 3TH COSTMHCHUS?

Tema: «Ctpoenue atoma. [lepuoanyeckuii 3aKoH 1 NePUOANYECKAS CUCTEMA XUMUYECKHUX
ssnemenToB /.. MeHnaeneeBay
1. Yto Ha3BIBAIOT MPUHIIUIIOM HEONPEIEICHHOCTH U COOTHOIIIEHUEM HEOTPEIeTICHHOCTH ?

2. TlpuMeHUMO JI1 TIOHSTHE TPAEKTOPUH JIBMKEHUS K MEKpodacTuiaM? UeM 3To ornpenensieTcs: u
KaKo€ MOHSTHE €ro 3aMeHseT?

3. HeonpeneneHHOCTH B CKOPOCTH 3nekTpoHa pasHa 108 cm/c. Haiiante cooTBeTCTBYONIYIO
HEOIPEIeIEHHOCTh B MOJIOKEHUH AIIEKTPOHA.

4. Yro Ha3bIBalOT SHepruel nonuzanun? Kakas BennunHa uMeeT ¢ Hell OJJMHAKOBOE YHCIIOBOE
3HaueHue? B kakux eIMHUIIaX OHU U3MEPSIFOTCS?

5. Uemy paBHO YHCIIO BCEX BO3MOXKHBIX MOHH3AIMOHHBIX MTOTEHIINATIOB ISl JAHHOTO aTOMa U 4TO
SBJISICTCSA NPUYMHON yBeJIMYeHUs UX 3HaueHuil B psaay: 11<l2<l3...?

6. Kak 3aBucuT BenmnurHa HOHU3AIMOHHOTO MOTSHIIMAIA OT 3HAYEHHUS [UISI DJIEKTPOHA TIIABHOTO
KBaHTOBOT'O YMCIIa M1 YEM ATa 3aBHCUMOCTh 00yCIIOBJIeHA?

7. Yro HaA3BIBAIOT CPOJCTBOM aTOMa K JEKTpoHY? [t KaKuX 3JIEMEHTOB ATa BETHYNHA UMEET
HanOoJIbIIIee TIOJIOKHUTEIBHOE 3HAYCHNE U [T KaKUX OTpUllaTeNbHOe 3HaueHne? Kakne
DKCIIEPUMEHTAIbHbIC JaHHBIE YKAa3bIBAIOT HA HEBO3MOKHOCTH CYIIECTBOBAHUS MHOTO3aPSITHBIX
IPOCTHIX HOHOB?

8. Kakoii BBIBOJI MOXHO C/Ie1aTh O CBOMCTBAX AJIEMEHTA MO 3HAYEHUIO JJIsl HETO HOHU3ALMOHHOTO
MOTEHIIMAJIa U CPOJICTBA K JIEKTPOHY?

9. Uro Ha3bIBarOT a0COFOTHOH M OTHOCHUTEIBHOM 3JIEKTPOOTPHIIATEIIFHOCTRIO? Kak 1Mo 3HaYeHUTO
ATOM BETMYMHBI MOYKHO, CY/IUTH O HAIPABJICHUHN CMEIIECHUS JIEKTPOHHOM TUIOTHOCTH TIPH
00pa3oBaHUM CBS3CH?

10. Yto Ha3bIBAIOT CTENIEHBIO OKMCIICHMSI 3JIEMEHTA U UYeEMY paBHa UX 00Iasi CyMMa B MOJIEKYJIe U
none?



Tema: «XumMuueckas CBA3b»

1.

10.

11.

12.

13.

14.

15.

16.

MoskeT 11 JJIMHA CBSI3U OBITh pPABHOW CyMME PaJIMyCOB JBYX aTOMOB, KOTOphIE €€ 00pa3ytoT?
[Tokaxkute u 00BSICHUTE HA TpUMepe MosteKybl Hp, 3Hast, uro r/H/=0,053uM, a d/H-
H/=0,074um.

Brruucnure snepruto ¢ -cBsizu C-C, ecnu ctanaapTHas TerioTa oopazoBanus C-H u3
ra3zo00pa3HbIX yriepoja 1 Bojoposa paBHa -2815 kJx/mMonb, a sHeprus o-csizu C-H paBHa -
411,3 x/Ix/mMonb.

Dneprus aucconuanuu HJ paua 298,4 kJx/mMonb. MoxkHO 71 pa3noxuTh HI Ha 1eMeHThI
TIpH 06JTydeHNH yibTpaduoneToBbiM cBetoM A =2-1070 m? Kakyro SHepruo Hamo 3aTpaTuTh,
4TO6BI pa3nokuTh 5-10° r HI?

[Touemy MakcuMasbHas KOBAJIEHTHOCTb (hocdopa MOKeT ObITh paBHOM ISATH, @ Y a30Ta TAKOE
COCTOSIHUE OTCYTCTBYET?

B pamkax teopun BC 00bsicHUTD, TOUEMY y OOJIBITUHCTBA P-3JIEMEHTOB C IIEPEMEHHOMN
BaJICHTHOCTBIO €€ 3HAUCHHUS pa3InyaoTcs Ha 27

JI71s KaKuX 7eMEHTOB, MMEIOIINX IEeKTPOHHBIE KOH(HUTYpaIliy BHEIIHETO CJI0s aToma 352 p?
452 p* , 5s% p° , 6s! p° xapakTepHBI HepeMeHHas YETHAS U IIepeMeHHAs HeUETHAS BATGHTHOCTD?

Ha ocHOBaHMM Pa3HOCTH AJIEKTPOOTPHUIIATEIIBHOCTH ATOMOB JIEMEHTOB YKAXKHUTE, KaK
W3MEHSETCS CTEMEHb HOHHOCTH cBsA3U B coenqudenusx HF, HCI, HBr, HJ?

Paccuuraiite 3)eKTUBHBIE 3aps/Ibl ATOMOB BOAOPO/Ia U XJI0pa, 00pa3yIoUINX KOBAJICHTHYIO
TIONISPHYIO CBA3b, ECIHU Wxken MOJTeKynbl HC1 pasen 3,4-10°° KM, a nimna cesasu H- C1 paBHa
1,271070 w.

Kak MOXXHO O6’[>$ICHI/ITI>, 4YTO aMMHaK 1 TpI/Iq)TOpI/II[ a30Ta, UMCHOIINUEC OANHAKOBYIO TN~
paMUIAIbHYO (I)OpMy H COACPIKAIIUC aTOMBI 3JICMECHTOB C IPUMEPHO OAUHAKOBBIM PA3JINYUCM

B DJICKTPOOTPHUIATCIBHOCTH, CYHICCTBCHHO PA3JIMYAOTCA 110 BEJIMUUHE JUITOJIBHBIX MOMCHTOB!
i (NH3) = 0,49 « 102° Kii-m, p(NF3)=0,07-10%° K- m?

Kak corsacoBaTh Mayio MONSApHOCTH cBa3u B Monexyse CO (i = 3,33 1073 Kim) co
3HaunTenbHbIM paznuyreM B D0 C u O D0(C)=2,5; 50(0) =3,5.

Hounasn ceasn.
Temneparypa miasienus CaC12,=780°C, CdCl>=560°Q panuyc Ca pasen 0,104 um, Cd—0,09

HM. OOBSICHUTH pa3IUYHe TEMIIEPATYP IJIABJICHUS.

[Tpu nepexone ot CsF k CsJ Temmneparypa miaBjieHUs] KpUCTAIUIOB yMeHbInaeTcs. OObsICHUTD
HaOJIF01aeMBIi XO/T M3MEHEHHS TEMITePATyPhI TTABJICHHS.

OO0BsICHUTH HEeyCcTOHUYMBOCTH TUApOoKcu0B Menu (1) u cepedpa (1).

OOBACHUTD C MO3UIUH MTPEICTABICHUN O MOJSAPU3ALUN HOHOB MEHbITYI0 ycToitunBocTh AUCI3
B cpaBHeHnH ¢ AuCl.

K2COs mnaButcs npu 890°C 6e3 paznoxkenusi, Ag2COs pazmaraercs yxe mpu 220°C.
OOBSICHUTH YKa3aHHOE pa3Inyue.

BaClz B BogHBIX pacTBOpax auccouuupyet nmonHocteo, a HGCl2 moutn He nucconmupyer.
OOBscHUTE ATO pa3IMyue B CBOMCTBAX COJIEH.



17.

18.

UTo Ha3BIBAIOT TOTOJHUTEIBHBIM MOISPU3AIUOHHBIM 3P dekToM? OOBICHUTH, KaK €ro
Hanuure B coeauHenusax Hg?* nemaer oxcun HGO MeHee ycToitumBeiM, uem okcua ZnO, He-
CMOTpS Ha OOJIBLINI pajiyCc HOHA PTYTH.

Kakoe coenmunenne Tepmuuecku 6oiee yeroiunbo: a) PbCO3 u CaCOs, 6) HYCls u PhCla, B)
FeClsz u NiCls, r) Zn(OH)2 u Ca(OH)2, 1) MgCO3 u SrCOa.

Tema: «3HepreTnRa N HANIPABJICHHOCTb XUMHUYECCKUX IPOLECCOB>

1.
2.

10.

Kaxoii 3ak0oH sIBJISICTCSI OCHOBHBIM 3aKOHOM TepMoxumuu? J[aiite ero popMynupoBKy.
Ilepeuncnure ciencTBuUs, BHITEKAOMIME U3 3aKoHa ['ecca. i1 Kakux onpeneseHnii OH1
UCIOJIb3YIOTCS B TEPMOXMMHMUYECKUX pacyeTax?

Kakoii pyHKIIMEH cCOCTOSIHUS XapaKTepU3yeTcsl TEHACHIUS CUCTEMBI K JIOCTHKEHHIO TaK
HA3bIBAEMOTO BEPOSITHOI'O COCTOSTHUS, KOTOPOMY COOTBETCTBYET MaKCHUMallbHas Oecriopsi-
JIOYHOCTb pacipeeseHus yacTul?

Kak u3meHsieTcst 3HTpOIuUsl CUCTEMBI C ITOBBIILIEHUEM TEMIIEPATYpPhl, B PEAKIUAX CUHTE3A U
pa3iioxKeHus BEEeCTB?

Kak Biuser Ha SHTPOIHUIO cCUCTEMBI 00pa3oBaHe ra3000pa3HbIX MTPOAYKTOB?

Kakumu ojHOBpeMEHHO AeCTBYOIUME (aKTOpaMu ONPEAEIseTCs] HAMPaBICHHOCTh
XUMHUYECKOTO Tporiecca?

Uro Ha3bIBatoT 3Heprueii [ mooca? Kakum o0pazoM usmeHeHue 3toii BenuuuHbl (AG)
YKa3bIBa€T Ha TEPMOJMHAMUYECKYIO BO3MOKHOCTh UJIM HEBO3MOXXHOCTh CAaMOIIPOU3BOJIBHOTI'O
nporekanus npouecca? Kakoe 3Hauenne AG onpezaenser paBHOBECHOE COCTOSIHUE CUCTEMbI?
[Tpu xakom cootHomennn AH u TAS: a) ciucrema HaxOQUTCS B paBHOBECHH, 0) XUMHUYECKHI
MIPOLIECC HAMPABJIEH B CTOPOHY AK30TEPMHUUECKOM MM IHIOTEPMUYECKON PEAKIH?
OHTaJBIUIHBIM UM SHTPONUHHBIM (PaKTOPOM OIPEEIIAeTCs] HalpaBIeHUE XUMUYECKUX
peaxkuuii Ipyu OYEHb HU3KUX TemIiepaTypax?

Bo3MoxHO 11 caMOnpOn3BOIbHOE IPOTEKAHUE MPSMOI peakliiy, €CIIU IPU MOJI0KUTETEHOM

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

Tema: «CkopocTh XMMHYECKHX peaknuii. XHMHYECKOe PABHOBECHE»

1.

Peaxnus unet no ypasaenuto 4NHs +502,=4NO+6H20. Kak n3MeHUTCS CKOpPOCTh pPeaKlny,
€CJIM YBEJIMYUTH JaBJIeHHUE B 2 paza?

Peaxmust mexny BemectBamu A u B Beipakaetcs ypaBHeHnem 2A+B=2C. HauanpHas
KOHIIeHTpaus BemecTBa A paBHa 0,3 Moib/i, a BenjectBa B — 0,5 mons/n. KoHcranra ckopo-

2vunl. PaccuuTaiiTe HaYambHYIO CKOPOCTH MPAMOI PEAKIIHH U

cTH peakiuu pasHa 0,8 n2/Momb
CKOPOCTH TI0 MICTEYCHUH HEKOTOPOTO BPEMEHH, KOTJa KOHIICHTPAIKsI BEIecTBa A
yMeHnbmaercs Ha 0,1 Moub.

Paznoxenne N2O Ha MOBEpXHOCTH 30JI0Ta IPU BBICOKUX TEMIIEpaTypax MpoTeKaeT Mo
ypauenuio: 2N20=2N,+0, KoHcTaHTa CKOPOCTH JaHHO# peakiy papHa 5-107 n/MonbMun

mpu 1173 K. Hauansnas konnertpanus N20O 3,2 Monb/n. Onpenenute CKOpoCTh PeaKIuy pu

3aJJaHHOM TeMIepaType B HaYaJbHbII MOMEHT U B TOT MOMEHT, Korna pasznoxurcs 25 % N20.



10.

Peaxnus unet no ypasaenuto 2NO+02=2NO.. HauanbHble KOHIICHTPALUU pearupyonmx
BertectB Obu1H (MOJB/11): C(NO)=0,8; C(O2) =0,6. Kak u3MEeHUTCSI CKOPOCTh PEAKIIUHU, €CITH
KOHIEHTPALMIO KUCIIOopo/ia yBeNu4YUTh 110 0,9 MOJIb/J, a KOHIEHTpaLKIo OKCcua a3ora jao 1,2
MOJIb/n?

Paccuuraiite KOHCTaHTY CKOPOCTH PEAKLIMU MEPBOTO MOPSAKA, YUUTHIBAs, UTO 3a 25 MUH
peaxuus npoxoauT Ha 25 %, T. e. mpopearupoBaia YeTBepTas 4YacTb BELIECTB.

KoHCTaHTa CKOPOCTH peakIiy IepBoro nopsaka pasaa 2,5-107° ¢t Kakoe xonmuecTBo
OCTaHeTCsl HenpopearuposasuM yepe3 10 u nocne Havyana peakiuu? HavanbHas KOHIEHTpa-
1Us paBHa 1 MOJIB/I.

CKOJBbKO BpeMEHU HE0OXO0UMO Ui PoxXokaeHus Ha 60 % peakiuu BTOPOro MopsIKa, eciiu
Ipu ToM ke Temueparype 3a 20 muH peakius nporekaeT Ha 30%? HauanbHple KOHIIEHTpauu
MCXOJIHBIX BEIIECTB OJIMHAKOBBI M PABHBI 2 MOJIB/II.

[Tpu 393 K peakuust 3akanunBaercs 3a 18 MuH. Uepes CKOJIbKO BPEMEHH 3Ta PEaKIus
3akoHuuTCs pu 453 K, ecnu reMriepatypHbiii KO3 PUIIMEHT CKOPOCTH peaKIUuK paBeH 37
Omnpenenure TemnepaTypHbIid KO3(DOUIIMEHT CKOPOCTU PEAKIUH, €CIIH MPU MOHUKEHUU
TeMmIeparypsl, Ha 45° peakius 3amennuiach B 25 pas.

KoHcTanTsl ckopocTu peakuuu nepsoro nopsaka npu 288 u 325 K cooTBETCTBEHHO paBHBI
2:10% 1 0,38 . KakoBsI TemmepaTypHbli K03(p(OUIIHEHT CKOPOCTH 3TOH PEaKIUU ¥ KOHCTAHTA

CKOPOCTHU 3TO# peakuuu npu temneparype 303 K?

Tema: «PacrBopbl. Teopusi 3J1eKTPOJTUTHYECKOM M CCOLUALTUMN

Kakue BemecTBa Ha3bIBatOT AIEKTPOIUTaMU? UeM OTIMYAIOTCS UX BOAHBIE PACTBOPHI OT
pPacTBOPOB HEAIEKTPOIUTOB?

UYro Ha3bIBAIOT M30TOHUYECKUM K03 durrenToM i? KakoB ero hpu3nuuecKuii CMbICT U METOIBI
IKCIIEPUMEHTAILHOTO onpeneneHus? OT Kakux (pakTOpOB 3aBUCST 3HAUCHHUS 17

Kakue BeIMUMHBI ABISIOTCS KOJIMYECTBEHHOM XapaKTEPUCTUKOM Mpoliecca 3JIeKTPOoIIH-
THdeckoil nucconuanuu? Jlaiite ux onpenenenus. Kakyro u3 HUX ¥ moueMy Ha3bIBalOT
MTOCTOSITHHOW BEJIMYUHOM?

Ha kaxue rpyminbl yCIIOBHO JEJIST JIEKTPOIHUTHI IO BETHYUHE CTETICHN MX JUCCOUAITNH?
[TpuBeauTe MpUMEPHI MIPEACTABUTENEH 3TUX IPYIIIL.

BernazeT mu ocalok npu ciauBaHuK HackieHHBIX pacTBopoB: SICly u CaSO4; CaCly u SrSO4?
B kakoii mocneoBaTeIbHOCTH TOJDKHBI BBITIAATh OCAIKH, €CITH K PACTBOPAM, COJIEPKaIIiM
nonsr: 1) Ca?*, Ba?*, Sr** u 2) CI', I', Br’, mocTeneHHo IpHOABIATE: K TIEPBOMY PACTBOP
Na2S0s4, a ko BTOpomy pactBop AgNO3?

Kakas u3 aByx coneii 6osbiie pactBopumMa 1 Bo ckoibKko pa3: CaSO4 nnm BaSO4, BaCO3 min
SrCOs, Pblz wu PbCl»?

Kakue u3 coneii He moaBepraroTCs FTUAPOIN3Y, U €CIIU MOABEPratoTCs, TO 110 KAKOMY THITY:

K2S04, NazSe, BaS, RbNOs, ZnCh, K2SO3, KCIO3, HCOOK, NaC104, KBrO?



9.

10.

Jns xakoit conu pH pactBopa 6yner umers 6onbiiee 3Hadenne: NaNOs mim NaNOg,
CH3COOK umu CH3COONHy3, KCIO niu KCIO3?
JlaiiTe CpaBHUTEIBHYIO XapaKTEPUCTUKY CYIb(ATOB, CYI(MUTOB U CyIb(UI0B IIETOYHBIX

METAJUIOB 110 UX CIIOCOOHOCTH K THIPOJIH3Y.

Tema: «OKHCIUTEIbHO-BOCCTAHOBHTEIbLHDIE PC€AKIHH H IJICKTPOXUMHUICCKHUE ITPOLECCBD»

10.

11.
12.

[TokaxkuTe yCIOBHOCTh TEPMUHOB «IIPUHUMACT» U «OTAAET» 3JIEKTPOHBI IIPHU ONPEICICHUH
(byHKUMH OKHCAUTENS U BoccTaHOBUTENs. [loueMy Takasi yCIIOBHOCTh BO3MOXHA?

YT0 Ha3BIBAIOT CONPSKEHHON OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHOM AP0 U CKOJIBKO UX
JOJI’KHO y4acTBOBATh B OKHCIUTEILHO-BOCCTAHOBUTENBHOU peakiuu? Yemy COOTBETCTBYET
Kaxaas U3 Hux?

UTo HA3BIBAIOT OKUCIUTEIIEHO-BOCCTAHOBUTEIbHBIME KO3 purmentamu? Kaknue MeTO b1
CYIIECTBYIOT JUIs BX omnpeaencHus? [TokakuTe CyIHOCTh KaXI0T0 U OOBSICHUTE, B KAKHX
CIIy4asix ¥ IOYeMy OJIMH U3 HUX MPEANOUYTUTEIbHEE APYTOrO.

MeHSI0TCS WM OCTAIOTCSI MOCTOSIHHBIMU 3aps]l U aTOMHBIN COCTaB HOHOB, YUYaCTBYIOIINX B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusax? Bo3mMokHO 1u nmpeBpalieHrne IpocToro HoHa B
OKCOAHUOH WJIM 00paTHBIN mpoiiecc?

Ecnu xuciora, B3siTast B M30BITKE, Y4aCTBYET B PEAKIIUU KaK OKHCIUTEIb UM BOCCTAHOBUTEIb,
TO COBMAAAET JH JIsl Hee KO (UIMEHT B MOJIEKYJIIPHOM YPaBHEHUHU PEAKIIHH C
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHBIM? Pazbepute 3TH ciiyyan Ha pUMepax B3auMOJICHCTBUS:
MeaM ¢ pa30aBIEHHOM a30THOM KUCIIOTOMN, COJISTHONW KUCIIOTHI C JUXPOMATOM KaJHusl.
OO0BsicHUTE TPUYUHY PE3KOTO PA3JINUUs OKUCITUTEIHFHO-BOCCTAHOBUTEIIBHBIX CBOMCTB JIBYX
MetamuioB 1 rpynnsl [IC, Haxoasumxcs B 5-M nepuoe.

[Tokaxknute BIUsAHME CpEbl HA MPOTEKAHNUE OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI Ha
npuMepe U3MEHEHUsI OKHCIIUTEIIbHON €eMKOCTH TIepMaHTaHaT - HOHa.

Kakyumu KucioTaMu MOXKHO MOJIB30BATHCS ISl CO3J]aHUs CPEIbl TP MPOBEICHUN Red-Ox
peakiuii? [louemy ¢ 3TOH 11eNbI0 IPUMEHSIOT OOBIYHO Pa30aBICHHYIO CEPHYIO KUCTIOTY?
CriocoOCTByeT 11 KUCIasi Cpejia: a) OKUCICHUIO KATHOHOB 10 OKCOAHUOHOB; 0) OKHUC-
JIUTEIIbHOMY JIEUCTBUIO OKCOAHUOHOB?

Kakune okucnuTenbHO-BOCCTAHOBUTEIBHBIE CUCTEMBI Ha3bIBAIOT T€TEPO- M TOMOTeHHBIMU? UTO
SBJISIETCS] IPUUMHOM BOZHUKHOBEHHUS CKauka MOTEHIIMAJIa B CUCTEMax NepBoro tumna? Y naercs
JIM SKCTIEPUMEHTAIIBHO OIMPENIEUTh ero aOCOMIOTHOE 3HAYCHHE, OTHOCUTENIbHOE 3HaUeHne?
Anexmponus. Kopposzus memannos.

N3 xakux mpoIieccoB ciaraeTcs o0Iias peakus dIEKTPOXUMHIECKOTO Pa3I0KEHUs BelecTBa?
UYem oTaugaeTcs 3JIEKTPOIN3 BOJHBIX PACTBOPOB AJIEKTPOIUTOB OT 3JIEKTPOJIN3A X
pacruiaBoB? Kakue HOHBI M MOJIEKYJIbI, HAXOASIIMECS B BOJAHBIX pacTBOpPax COJEH MOTYT BOC-
CTAHABIIMBATHCS HA KATOJ/I€ U OKUCIATHCS Ha aHoje? HanmummmTe ypaBHEHHs] COOTBETCTBYIOIINX

peaKIui.



13.

14.

15.

16.

17.

[Ipu KaKMX yCIIOBHSX U U3 KaKUX COJIEH, BO3MOXHO, TIOJYYUTh C IIOMOIILBIO 3JIEKTPOIIH3a
OJTHOBPEMEHHO MIEI0Yb U KUCIIOTY?

Haiite hopmynupoBKy 3akoHOB Dapaniess 1 UX MaTeMaTHYECKHE BBIpAKEHUs. UTO Ha3bIBAIOT
yuciaom Papanes F? Uemy paBHa 3Ta BeJMUrHA B KyJIOHAX U ammep-yacax”?

[Tpu anekrponuze pactBopoB AGNO3, CuSOs, BiCls, Haxoasmmxcst B IOCIEI0BATEILHO
COEIMHEHHBIX IEKTPOJIM3epax, BbIIENMIOCh 5,41 cepedpa. Haliure Maccy BbIACIMBIINXCS
IPU 5TOM M€ U BUCMYTA.

OaMHAKOBO JIM OTHOIIEHHE K KOPPO3UU TEXHUUECKOTO U XUMHUYECKH YUCTOro Meramia? Yem
BBI3BIBACTCSI KOPPO3HsI OOBIYHOM cTan?

Kaxkue cyniecTByIoT crtocoObI 3aIIMTH METAJUIOB OT KOppo3un? KpaTko M3II0KUTE CYIIHOCTD

KaXXJ10Iro U3 HUX.

Tema: «KoMILIeKCHBIE COeTUHEHUSD)

1)
2)
3)

10.

11.

Kakue coerHeHUSI MOKHO OTHECTH K KOMIUIEKCHBIM?

[Tonb3ysch MONIOKEHUSAMU KOOPJIMHAIIMOHHOM Teopuu BepHepa naiite onpeneneHus
CIIEIYIOIIMM MOHATHIM: a) KOMIUIEKCO0Opa3oBaTelib, 0) TUraHIbl, B) KOOPIUHAIIMOHHOE YUCIIO
KOMILJIEKCO00pa3oBaTes, T) BHYTPEHHSSI M BHEIIHSA chepa KOMITIEKCa.

Kak onpenensiroTcs 3apsi KOMILUIEKCHOTO MOHA M CTETIEHb OKHCIICHUS
KOMILIEKCOooOpa3zoBaTens?

Kakas cBsi3b MeX/1y CTPOCHHEM aTOMOB AJIEMEHTOB M UX CIIOCOOHOCTBIO K
KoMIUIekcooOpa3zoBanuto? [IpuBennre npuMepsl THIUYHBIX KOMILIEKCOOOpa30BaTENEH.
[TpuBeauTe MPUMEPHI TUITMYHBIX JTUTaHA0B. Kakue Juran bl Ha3bIBAIOTCS MOHO/ICHTATHBIMU U
KaKHe MOJHUIEHTaTHBIMU?

Kakoe BrusiHHE JOKHO OKa3bIBaTh Ha 3HAYCHHE KOOPIMHAIIMOHHOTO YUCIIa YBEIUYeHHE
pamuyca u 3apsijia: a) KOMILIeKcooopaszoBatensi, 0) muranoB? Kakum COOTHOIIEHHEM IBYX
CHUI, IEHCTBYIOIIMX MEX/IY IEHTPAIbHBIM aTOMOM U JINTaHJIAMH U MEKIY CAMUMHU JIUTaHIaMHU,
OTpeieNsIeTcsl KOOPIUHALMOHHOE YHCII0?

[TpuBeauTe NpUMEpPbl KOMIUIEKCHBIX COEIMHEHH:

C KOMIUIEKCHBIM aHHOHOM,

C KOMIUIEKCHBIM KaTHOHOM,

SBIISIOIIMXCS] HEAJIEKTPOIUTAMH.

JlaiiTe UM Ha3BaHUE.

JaiiTe onpeneneHe U MPUBEANUTE MPUMEPBI OCHOBHBIX THITOB KOMITJIEKCHBIX COSIMHEHUH.
VYkaxuTe OCHOBHBIE BH]IBI H30MEPHH KOMIUIEKCHBIX COeTMHEHUH. [IprBennuTe mpuMepsl.

Kak ¢ mo3unuii MeTo1a BaJICHTHBIX CBsI3€il 00BACHUTH 00pa30BaHUE CBA3EH MEXTY
KOMILIeKcooOpa3oBareneM U nuranaaMu? Kakue opOUTaIN LEHTPAIbHOTO aTOMa MOTYT
OJIHOBPEMEHHO Y4acTBOBaTh B 00pa3zoBaHuu cBsizei? Uem 310 onpenensercs?

CocraBbTe KoOpauHannoHHbie hopmyisl cieayronmx coeauueruii: 2NHsCI-PtCls, K2C204

-CuC204, KCI-AuCls, 2Ca(CN)2 -Fe(CN)2, (NH4)4Fe(SOa)2.



Ilpumepnulit Komniekm 3a0anuii 011 KOHMPOALHBLIX padom no oucyunaune «(Xumusn)

Tema: «OcHOBHBIE NOHATHSA U 3aKOHBI XUMHH. OCHOBHBIE KJIACChHI HECOPraHnveCKuXx

coeIMHEeHUi»
Bapuant Nel
1. OmnpepennTe S5KBUBAJIEHTHI 3JIEMEHTOB B uX okcuaax: Rb20, MgO, Cr.03, SOs.
2. Ir HEKoTOporo Metaiuia coeaunsiercs ¢ 8,89r 6poma u ¢ 1,78r ceprl. Haiiiute SKkBHUBaNICHTHBIC

Macchl Opoma u Me, 3Hasi, 4TO SKBUBAJICHTHAs Macca cepbl 16,0r/MoIb.

3. Hanumure ypaBHeHUs peakuid, COOTBETCTBYIOLIUX CIEAYIOIIEH CXeMe:
SiO2+C Ca HCI 02 Ca3(P0O4)2
Caz(PO4)2 1200°C A t°C B C D E
4. Hanummre rpadudeckue Gpopmyinbl coenuHeHnid 1 naiite ux Hazauus: H202, SnO2, H3POg,

H25203, (CuOH).CO3, NaH2ASOx4.

5. Kaxoit 06beM KHCIOpoa clieayeT 106aBuTh K 1m° Bosayxa (21% O), 4To6bl conepkaHue B
HEM KHCJIOPO/Jia TOBBICKIIOCH 110 25%.

6. Omnpenenure GopMyITy OJHOTO U3 KPUCTAIOTHIPATOB Cylb(haTa HATPHs, €CIIH €ro Macca IpH
MOJITHOM 00€3BOKMBAHUH YMEHbIIUIACh Ha 47%.

7. Hanummre hopMyiisl cosiell, COOTBETCTBYIOLIMX CIIEAYIONIAM JBOMHBIM okcuaaMm: PhoOz
Pb304. HazoBurte ux.

BapuanT Ne2
1. Omnpenenute SKBUBANIEHTHBIE Macchl coeaunenuit: Fe20s, KH2PO4, Cr(OH)3, H2SiOa.
2. Omnpenenurte Maccy cepbl, 00pa3yroleics Ipy B3aUMOAEHCTBUM CEpOBOAOPOIa KOJINYECTBOM

BemiecTBa dkuBasieHTa 0,0 1Mob ¢ 30bITKOM KOHIIEHTpHpoBaHHOH HNO3
3. Hammmnre ypaBHEeHUs peakinid, COOTBETCTBYIOIIUX CIEAYIOLIEH CXeMe:

Fex(SOs4)3 —P X1 —P FeClo —P Xo —P> Fes0s 4—X3 —P Fex(SOs)3
4. CocraBbTe QopMyIibl (AMIUpPHUECKUE TpadUuecKe) BCeX BO3MOXKHBIX COJIeil 00pa30BaHHBIX
TUAPOKCUIOM MarHus U XpoOMOBOM KHCIOTOM. JlaiiTe Ha3BaHMSI COJISIM.

5. K 50m1 cmecu B 2-x okcugax yriepoaa qodasmim 100Mi1 kucmopoaa 1 mogoxrin. B
pe3yabpTare peakiuu oomuii 00beM razoB ymenbuics Ha 10%. Bece 00bemMbl ra30B U3MEPSITUCH TIPU
OJIMHAKOBBIX yCIOBHX. Onpeaenute 00beMHBIM COCTaB UCXOIHBIN CMECH.

6. [Ipu TepmuueckoM paznoxenun okcuaa Mapranua (1V), B3storo maccoit 0,435r, Beienuics
KHUCJIOPOJ U oOpa3oBajics Apyroi okcua mapraniia maccoi 0,382r. Kakosa popmyia storo oxcuaa?

7. UTo Ha3bIBatOT HKBUBAJIEHTOM BelecTa? [Ipn kKakoM yCIIOBUH SKBUBAJIEHT UACHTUYEH CAMON
JacTHUIlE BenlecTna?

Tema: «Ctpoenue aroma. [lepuoanyeckuii 3aKoH U NepuoUYecKasi CHCTEMA XUMM-
yeckux daemMenToB [I.U. MenaeneeBa»

Bapuant Nel
1. Yro Ha3bIBAIOT MPUHLUIIOM HEONPEAEICHHOCTH U COOTHOLIEHUEM HEONPEAEICHHOCTH.



2. Jns ckonmbkux AO cymma N+1=8? Ectb 1u Takue opOuTanu y 3JeMEHTOB MEPUOTHYECKON
cucTeMbI? ATOMBI, KaKUX 3JIEMEHTOB MMEIOT HauOOJIbIlIee 3HaYeHHE CyMMBI N+|?

3. Hanumure >nektponHo-rpaduueckue popmymsr: Cr, Cl+°, Te?, Th.

4. Hanwummmre snekTpoHHbIe POpMYIIBI e1ie HeOTKPHITHIX meMeHTOB Nel08, Nel13 u ykaxure,
KaKO€ MECTO OHM 3alMyT B IIEPUOUYECKOM cUCTEME.

5. CKOpOCTh ABMIKEHUS AJICKTPOHA 10 TIEPBOM O0pOBCKOI opouTe paBHa 2187 km/c. Ecnn
MOTPEIIHOCTD B ONPE/IEIICHUN CKOPOCTH paBHa 1 KM/C, TO KaKoil OyIeT MPU 3TOM MOTPEIIHOCTh B
orpeneneHnu KoopauHatel? CpaBHHUTE €€ CO 3HAYCHUEM paJinyca OpOUTHI.

6. HO?ICHI/ITC MIPpUYKUHY pa3/Invuria B BCIIMYNHAX MOHHBIX paaunycoB IJis I/ISO3J'ICKTpOHHBIX HOHOB,
1,33(F): 1,36(0%); 0,98(Na*); 0,74(Mg?*): 0,57(AI**)

7. O0BsicHUTE 0CO00 HU3KYIO YCTOMYMBOCTH COSTMHEHUN P-3JIEMEHTOB O-TIEPHO/Ia B BBICIICH
C.0.

Bapuant Ne2
1. [IpuMeHMMO 11 TOHSTHE TPACKTOPUH JIBUKEHUS K MUKpouyacThliam? YeM 3To onpenensercs u

KaKoOe€ TOHSTHE €ro 3aMeHsaeT?

2. YKaKuTe 3HAUCHUE KBAHTOBBIX YHCEN JIUISl BHEITHUX JICKTPOHOB B aTOMaX AJIEMEHTOB C
nopsiAKOBBIM HOMepoMm 11, 14, 20, 23, 33.

3. Hanumure >nekTponHo-rpaduueckue popmymsr: Pd, Zrt?, S2,

4. Ha ocHOBaHMM y4eHUs O CTPOEHUH aTOMa O0BSICHUTE, IOYEMY SHEPreTUYECKHUH S- MO ypOBEHb
BKJIIOYACT OJ[HY OpOUTAIIb, P-IOAYPOBEHB - TPH, d-IIOIyPOBEHb - MAATh U f- HOAypOBEHD - CEMb.
VYKaxute Mmax 4uciio 3JIEKTPOHOB Ha 3TUX MOAYPOBHSX.

5. Uemy paBHa e6poiiieBcKkas JITMHA BOTHBI JIEKTPOHA, JIBHKYIIErOCs cO CKOPOCThIO: a) 6-10°
m/c; 0) 2187 xkm/c?

6. DHeprust HOHU3ALUK MPH MOCIIEA0BATEILHOM OTPHIBE 3JEKTPOHA OT aToMOB M(Q cocTaBiser:
E1=733, E2=1447 u E3=7718 x/l)x/Monb. UeM 00BSICHUTH pe3koe Bo3pacTanue Ez?

7. Kakyro cTpyKTypy JOJDKEH UMETh BOCbMOM nepuoa? [1oBTOpseT M OH MOJIHOCTBIO CEbMOM
nepuon?

Tema: «XuMnueckasi CBA3b»

Bapuant Nel
1. Uem 00BACHUTH HEBO3MOXKHOCTh 00pazoBaHust 100% MOHHOW CBSI3M M YeMy PUMEPHO paBHA

J0JI1 KOBAaJICHTHOCTH B Hanboee HOHHBIX 6I/IHapHI)IX COG)II/IHGHI/ISIX?

2. YcTaHOBHUTE TPOCTPAHCTBEHHYIO CTPYKTYPY CIEAYIOUINX MOJIEKYJ U HOHOB, OTIPEICITUB
opOUTAIN TICHTPATBHOTO aToMa U uXx Tl ruopuausanuu: NFz, NO2", PHj3, PO

3. Kak nomkHbI MEHSThCS 3HAYCHHE MOMEHTOB JTuTojiei MoJiekyn B psay: a) CIF-BrF-1F; 6) NHs-
PH3-AsH3?
4. Tonspu3yeMocTh Kakoro u3 HoHoB Gombie: F~ umu Br, S% wu Te?, Cl- wmm 1"? O6bsacuuTe

OPUYHHY.



5. Tt s NaF=997°C, MgF,=1398°C, AlF3=1040°C, SiF4=-90°C, PFs=-94°C, SFs=-56°C.
OOBsICHUTH HaOMIOTaeMYTO 3aBUCHMOCTh. O0BsicCHUTH pe3koe paznmuune Trut. AlFs u SiF4 cunras, uro
MOJISIPHOCTH CBSI3U paBHOMEpHO ymeHbInaetTcs oT NaF k SFe.

6. Yem 00BICHUTE 3HAYUTEIILHO 00Jiee BeICOKME T1ul. M TK. BOABI M IJIABUKOBOU KUCJIOTHI I10
CPaBHEHHUIO C TEMH, KOTOPBIE JOJIKHBI COOTBETCTBOBATH MX MOJISIPHBIM Maccam?

7. DNEKTPUUECKUN MOMEHT U0 MOJIeKyIbl HoS paBen

0,31-102°Kn'm, a HzSe-0,08-:02°Kn-m. Ompenenurte, Kak OTHOCATCS UIMHBI JUIONEH 00eux
MOJIEKYI.
Bapuant Ne2
1. [Toyemy npu HATMYHUK OJHOM CBSI3M MEXK/Ly aTOMaMH OHA MOXKET OBITh TOJBKO O- CBsA3bI0? [1pu

KaKHX yCIOBUSIX 00pa3yeTcs - U 0-CBA3U?

2. Ckoubko cBsi3eit y atoma cepsl B Motiekyiie SO2Clp, y yrinepona B monekyne COCl; kak 3to
COIJIaCyeTcs ¢ TUIIOM MHOpHIU3aum?

3. Kakas mosekyina MosxeT cyiiectBoBath U mouemy? ClFs3, FCls, Brls, 1Bra.

4. Kaxk n3mensiercst nonsipusyroiee 1eicTBHE MOHOB S-3JIEMEHTOB BTOpo# rpynibl o M k Ba u
MOYEMY ATO NMPUBOJIUT K MOBBIIMICHUIO TEPMUYECKON YCTOMYMBOCTH UX KapOOHATOB B TOU ke
MOCJIEI0BATEIBHOCTH ?

5. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHiTe IPUUNHBI H3MCHEHHUS ITOM
BEJTUYNHEI.

6. Kakoe coenunenue 6omee repmuuecku ycroiuno? PhCO3 mimu CaCOs; PbCls nmu PbBra.

7. PaccuuTaiite 3 pextuBHbIii panuyc nona Na B kpucramie NaF, eciu KoOHCTaHTa pPELIETKH ero
pasHa 2,31:10"% M, panuyc nona F pasen 1,33-10720 m.

Tema: «CkopocTh XMMHYECKHX peakuuil. XMMHYeCKOe paBHOBecHe. JHEPreTHKa M
HANPABJIECHHOCTh XUMHYECKHX IIPOLIECCOB»

Bapuant Nel
1. JluxpoMar aMMOHHS ITPU HarPEBAHUHU PA3JIAracTcsl 10 PEaKIUH:

(NH4)2Cr207(t)=N21(r) + 4H20(r) +Cr203(t) AH° X p =-503 xJIx
CKOJIBKO SHEPTUH BBIICTUIIOCH MPU PA3JI0KEHUA HEKOTOPOU MOPIHH JTUXpPOMAaTa aMMO-
HUS, €CJIM Macca TBEpAoro octatka Ha 10r MeHbIIe MacChl HCXOAHOTO BEIIECTBA.
2. Ouranenus oopazoBanus H2O2(T) u3 mpocTeix BemecTB paBHa - 136,1 kJ[>k/Moib, SHTAIBIHS

JIUCCOITMAITMY Ta3000pa3HbBIX BOJIOPO/IA M KUCIOPOAa COOTBETCTBEHHO paBHBI 432, 490 k/[/MOb.
Beruucnure snepruto cessu O-H B mepokcuae Bogopoia, NpuHAB 3HEpTruio cBsa3u O-O paBHOM -
138,07 x/I»x/Momb.

3. Omnpenemure AH298 1 AU cuctemsr: 4NH3z(r) + 302(r) = 2N2(T) + 6H20(x)

4. ITpu Temneparype 100°C ckopocTh 0/1HOM peakiuu B 2 paza 60blIe CKOPOCTH BTOPOH.
TemnepaTypHblil KO3 (HULIIHEHT CKOPOCTH MEPBOM peakuy paBeH - 2, BTopoi - 4. Ilpu kakoi
TEMIEpaType CKOPOCTH 00ENX PeaKIiil BBIpaBHUBAIOTCS?

5. Kak n3MeHuTCs naBneHue B cucTeMe mepBoHadaibHo coaepxkaiieit HBr u Oz, ecniu k MOMEHTY
HactymuieHus pasHoBecus: 4HBr(r) + Oz(r) = 2H20(t) + 2Brz(r)  mpopearuposaino 10% ucxoaHoro
KOJIMYECTBA KUCIIOPOa, a paBHOBeCHbIE KoHIleHTpaluu [HBr]=0,6 mons/m; [O2]=0,36 monas/n?

6. Bo ckosbko pa3 ciieyer yBenIn4uTh KOHLIEHTPALKIO BellecTBa B2 B cucreme:



2A2( 1) + Ba(r) = 2A2B(T)
UtoOBl TpH YMEHBIIIEHWH KOHIIEHTPAIMH BemecTBa Az B 4 paza CKOPOCTh MPSIMOK peak-
U HE U3MEHMIACH?

7. Jns nekotopoit peakiun AG°>0. Kakue 3 npuBe€HHBIX YTBEPKACHUN MTPABUIIbHBI:
a) K >1; 0) k<l; B) B paBHOBECHOW CMECH MPeOoOIaIal0T MPOAYKThI PEAKIINH; T) B
PaBHOBECHOM cMeCH Mpeo0IIaatoT UCXOIHBIE BellecTBa?
BapuanT Ne2
1. IIpu BoccTanoBienuu 80r okcuaa xenes3a(3) amoMuHueM Bolienutes 426,3 k/x renna. [Ipu

CropaHuu 5,4 T METANTHYECKOTO amtoMuuus Beiienutcs 167,3 kJx terna. Ha ocHoBanuu 31X
JAHHBIX, UCIIOJIb3YS 3aKOH ['ecca, BRIYUCINTE dHEpreTHUecKuid AQ ekt mpu odpazoBanuu 1 MoIb
okcuja xenesa(3).

2. AH®o6p MgO(x) u CO»(T) cooTBeTcTBeHHO paBHa- 601,8 u -393,5 k/[>x/Moinb. Temnora
paznoxenus MgCoz xa MgO u CO, IH=100,7 xI>x/mMonb. Vicrionb3ys 3TH TaHHBIC, HAAUTE TETUIOTY
obpazoanus MgCO3 13 21eMEHTOB.

4. Brrauciute TeMmnepaTypHbiil KOOGGUIIMEHT CKOPOCTH PEAKINH, €CITM KOHCTAHTa CKOPOCTH €
npu 100°C cocrasnser 6-:107, a mpu 150°C -7,2:102,

5. Jliig Toro yToObl yBenuuuTh B 216 1 256 pa3 ckopocTs peakuuu cuHTe3a NHs, Bo ckosbko pa3
HAJIO TMIOBBICUTH B NIEPBOM cllydae KOHIeHTpauuio Hz, a Bo BTopoMm maBnenne? Kak uameHurcs
CKOPOCTb peaklMy IIpH yBeNUueHuH aasiaeHus 810 pas?

6. Cucrema C(rpadur) +CO2(r) =2CO(r) AH° =172,5 xJIx

Haxoautcst B paBHOBecuH. YKa3arh: a) Kak u3MeHuTcs conepxkanue CO B cucreme npu
NOBBIIIEHNH | ¥ 1pu Hen3MeHHOM aaBiieHHH? C yBEIWYCHHEM JaBICHHS MPU HEU3MEHHOU
temrneparype? 0) I3MeHHUTCs Ji K P PH MOBBIICHUN O0IIEro JaBiIeHUs U Hen3MeHHOi 1? [Tpu
yBenuueHuu t? Ilpu BBeeHnn B cucteMy karanuzatopa? OTBeT 000CHOBATh.

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

YcTaHOBUTH MPH CHEAYIOMUX KOHIEHTpamusx: (A) = 6monw/n, (B) = 2mons/n, (C) =
4monp/n, () = 3monw/n. B paBHOBecHyro cucreMmy nob6aBwin 4 mMousb/n BemiectBa B. Bbl-
YHCITUTH HOBBIE PABHOBECHBIE KOHIIEHTPAIIMU BEIIECTB.

Tema: «PacTBopbl. Teopusi 3J1eKTPOJTUTHYECKOM M CCOLMALIUMN

Bapuant Nel
1. PactBop comepxut 0,1monb CaClz u 0,1monb AlCI3 B 211 pactBopa. KakoBa MossipHas

koHuenTpanus nona Cl™ B pactsope?

2. pH 1-10° H pacTBopa c1aboro 0JJHOKMCIOTHOTO OCHOBAHHS paBeH 9. BI4MCINTE KOHCTAHTY
JUCCOLMAIIMY OCHOBAHUS.

3. VYkazarh, He IPOU3BO/IS BBIYUCICHUH, B KAKOM U3 paCTBOPOB JABYX COJIEH paBHOU KOH-
neHTpanuu pH 6omnpine uan menbie. OTBeT 000CHYHTE UCXOAS U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCIIOTHO-OCHOBHBIX CBOMCTB 3nekTponuToB: KoSe u KoTe; NasPO4 u NagHPO4.

4, Haitnure crenens ruaponusa cojied u 3HadeHue pH 11 ux pacTBOpOB KOHUEHTPALIMU

0.1momb/im: NH4Br, KCIO, HCOONa.
5. ITPAQ>Cr207 , ipu 25°C pasro 2-107 . Bemanaer au ocanok AgaCr.O7 Ipu cMeluBaHuu

paBubIx 00beMoB 0,051 pactBopoB AGNO3 n K2Cr207? Crenenp ArCCONMAIIH ITHX 3JIEKTPOIUTOB
paBHa 90%.



6. Brrauciuts a u (H+) B 0,3M pactBope ykcycHoii kucaoTsl (K=1,8-10). Kakue 3Hauenus
IPUMYT 3TH BEIMYHUHBI 11ociie 1obaBienus K 11 pacrBopa kucnotsl 0,2mons CH3COONa?
Koaddunuent akrusaoctu nonos f{CH3COO") =0,7.

7. Cpasuuts pactBopumocTb PDCl2 u Pblz, Be(OH)2 u Ca(OH)2. OtBet 000CHYHTE HCXOIS U3
MOJIIPU3alIMOHHBIX HpeﬂCTaBHeHI/Iﬁ.

Bapuant Ne2
1. PactBop comepxkut 0,1mois - sxBuBanentoB (NH4)3PO4 B 200Mi1 pactBopa. KakoBa MoJisipHas

xonuenTpanus nosos NH4™ B pactsope?
2. Brrunciute pH 0,001H pactBopa CepHOM KUCIOTHI.

3. VYka3atrb, He IPOU3BOAS BBIUMCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEM paBHOM KOH-
neHrpanuu pH 6onbie win MeHbine. OTBET 000CHYHTE HCXO/S U3 3aKOHOMEPHOCTH H3MEHCHHUS
KHCJIOTHO-OCHOBHBIX cBOMCTB 2s1ekTpoiuToB: NaHCO3 u NaxClO3; NaClos u NaClO.

4. Kakue BennuuHBI ABJISIOTCS KOJTMYECTBEHHON XapaKTEPUCTUKOM MPOLECCa AIEKTPOIIH -
THYecKkor qucconuanuu? Jlaiire ux onpenenenue. Kakyro U3 HuUX v moyemy Ha3bplBarOT MOCTOSIHHOU
BEJIMYUHOMN?

5. Hatigure crenens rugponmsza NalOz u NalO B pactBopax konnenrparuu 0,1 Mo/, 13
MIOJTYYCHHBIX JIAaHHBIX CJICTIATe BBIBOJ O CPABHUTEIIBHOM CHJIE KUCIIOT, 00pPa30BaBIIIMX 3TH COJIH.
Kn(HIO3)=1.6-10"1 ; Kn(HIO)=2.3-101%,

6. Brimanmaer mu BaSO4 nipu no6aBineHuy pacTBopa cepHoi KucaoTel oobeMom 100mit mpu
konueHrpanuu 0,2mois/11. K pactBopy BaClz Toro sxe 06bema, ecitu MOJIIpHasi KOHIICHTPAIUS
9KBHBAJICHTA 3TOr0 pacTBopa paBHa 0,2Moib/11.7 ByneT nu 100aBIeHHOE KOJIMYECTBO CEPHOIM KHCIOTHI
HKBUBAJICHTHBIM WJIH U30BITOYHBIM?

7. Ckonbko Monb NH4Cl cnestyer no6asuts k 151 0,1M pactopa NH4OH(K=1,8-10"°) 151 Toro,
uTOOBI KOHIIEHTparus noHoB OH” crasa uncinenno pasua Kn? Yenosno npumem f(NH4")=1.

Tema: «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PC€AKIHUHU U IJICKTPOXHMHUYCCKHUE MMPOUECCHD)

Bapuant Nel
1. 3aKOHUYUTH COCTABJICHHE YPAaBHEHUS PEaKUH U 110100paTh KOAPPUIUEHTH! TPOCTEUITUM

cnocobom: SO2+H3As04+H20—H3ASO3+...

2. Hanumuire ypaBHeHuUs peakiyii ¥ mogoopars KodGUIMEHTHI 2IEKTPOHHO-MOHHBIM METOJIOM:
MnSO4+(NH4)2S208+H20—HMNO4+...; H202+CaOCl—

3. CocTaBUTh B MOJIEKYJIIpHOI (hopme ypaHerue peakuun: [Fe(CN)s]*> +H.02—[Fe(CN)6]*+0;

4. Uemy paBHa MOJIIpHAs Macca SKBUBAJIICHTA TIEpMaHTaHaTa Kalus KaK OKUCIHUTENs, €CITU 3TO
BEIIIECTBO B MPOIIECCE PEaKIIMU BOCCTaHABIMBAETCS: a) 0 cynbdara mapranua (1) 6) mo nuokcuma
Maprasiia B) 1o Manranara kanus KoMnO4?

5. Byner nu paboTaTh raJbBaHMYECKHUI 3JIEMEHT, COCTOSIIEH U3 BOJAOPOIHBIX 3JIEKTPOJIOB,
norpyxeHHbIX B 1 1 0,11 pactBopsl KOH npu 25°C, ecnu kaxky1asi CTeleHb JUCCOLMALMU paCTBOPOB
KOH cootBercTBenHo paBHbl 77 1 91%?

6. T"ansBannueckuii DJIeMEHT

(-)2Cr/2Cr3+ | HyS04 | (Pb) 3Ha/6H* (+)



00pa3oBaBIICHCs MPU KOPPO3UHM XPOMa, ONAsTHHOTO CO CBUHIIOM, JJa€T TOK CHJIONW OA.
Kaxkast macca XpoMa OKHUCIUTCS U CKOJIBKO JIMTPOB BOJOPO/AA BBICIUTCS 32 S5¢ pabOThI 3TOTO
areMeHTa’?
BapuanT Ne2
1. 3aKOHYMTH COCTABIICHHE YPAaBHEHHSI PEAKIMU U 110100paTh KO3 PHUIMEHTH! MPOCTEHIIUM

cnocobom: HaSO4+KI+KCIO3—KCl+ls...

2. Hanummre ypaBHeHHs peakuuii 1 mo1o0pats K03()GUIHEHTHI 371€KTPOHHO-UOHHBIM METOIOM:
H2SO4+H2S+KMnO4—S+...; HNO3+FeS;—

3. CoctaBuTh B MOJIEKYJIIpHOH (opme ypaBHeHHE peakiuu: NoHa+12— N+

4, Kakyro Maccy anroMuHusS MOXHO OKHCITHTH ¢ moMotbio 0,11 0,258 KoCr.07 no peakuu
Al+K2Cr207+H2504— Al2(S04)3+Cr2(SO4)3+K2S04+H20.

5. DJ1C ranpBanuueckoi nenu (-)Ag/AgNOsz 0,0058  /0=98% | | Ag/x
1/0=85%/AgNO3(+)=0,085B. OnpenennTe KOHIEHTPALUIO JEKTPOIUTA IPH MMOJOKHTETHHOM
IIEKTPOJIe, eclii KO3 PUITMEHTHI aKTUBHOCTH HOHA cepedpa B pacTtBopax AGNO3 nipu oTpUIIaTeIIEHOM
Y TIOJIOKUTEIBHOM 3JieKkTpoie paBubl 0,945 u 0,750.

6. [Ipu paboTe ranbBaHUYECKOTO AJIEMEHTA

(-) 4A1/4A1 | H20, O2 | (Cr) 120H/6H20, 302 (+)

00pa3oBaBIIETOCS TIPU KOPPO3HH AITFOMUHUS, KOTOPBIN HAXOJIUTCA B KOHTAKTE C XPOMOM,
3a 1mMuH 20c¢ ero paboThl HA XpOMOBOM KaTojie BocctaHoBuiI0Ch 0,03471 Kuciaopoaa.

Onpenenure, HaCKOJIBKO YMEHbBIINJIACh MPU ITOM Macca aJlOMMHHMEBOIO JIEKTPOAA U
YeMy paBHA CHJIa TOKa, MPOTEKIIETO [0 BHEIIHEH IeMH ralbBaHHYeCKOTo dJIeMEHTa.

Tema: «KoMmiekcHbie coenHEHHs

Bapuant Nel
1. Hassatp xomiutekcubie coeaunerus: Ba[Cu(C204)2], [Co(NH3)2(en)(CI2)]Cl, [PtCI2][AuCla].

2. Hanucats popmynsl: a) rerpaitononnnat(1ll) naaus’); 6) xaopua OpoMareTpaaMMu-
HakBaxpoma(1ll); B) TppaMMHUHXJIOPOTUHUTPOKOOATIBT.

3. Moxuo 1 ocamuth nonsl Ni?+ u3 pactBopa Ko[Ni(CN)s] o6semom 1n u C=0,1 moms/muTp,
cozepxantero 0,2 mons KCN(a=80%), ecnu n106aButh 10™*Momb cynbhuna ammonns? Ipu kakoit Mt
KOHIIEHTpaluH CyJIbhuaa aMMOHHS HauHeT BbINagaTh ocaaok? (ITP(NiS)=2- 10'28).

4. Omnpenenute TUN TUOPUAM3AIMK B CIEAYIONMX KOMIUIEKCAX, a TakK e H300pasure ux

reomerpudeckyto Gopmyiy: [AUCl4] ; [PtCls]” .Yemy paBHBI HX MarHUTHBIC MOMEHTHI?

5. JI71st ocakeHusT XJIOPUA-HOHOB, COCTABIISIIONIUX BHEITHIOW chepy KOMIUIEKCHOTO COCTMHEHMUSI,
u3 100m 0,02m pactBopa coenunerust CrCls-5SH20 motpeboBanocs 20mit

0,2m pactopa AgNOs. ITo pe3ysbrataM 3TOTO OIBITA COCTaBHTE KOOPIWHAITMOHHYIO (OPMYITY
COEIMHEHUS U HA30BUTE €TO.
Bapuant Ne2
1. HasBatb komruiekcubie coequnenus: Na2[Zn(OH)4], [Ni(H20)6](NO3)2, [Co(En)3(NO3)s].

2. Hanucates ¢Qopmynel: a) ammuunenramumanodeppar(Il) narpus; ©) auruapokcorerpa-
xyoporutatuHat (IV) ammonus.

3. K 0,2m NiSO4 mo6asunu pasrbiii 06bemM 2M NHs, Beramcnuts [Ni]*+, ecnmu cumtats 4to B
pacTtBope 06pasyercs komrnekcHbiit non [Ni(NHz)s]?+.



4.

B xommekcax [CO(NO2)s]* u [Ni(CNS)s]* muranmsr o6nanaoT cuabHbM noieM. CocTaBbTe

SHEPreTHUYECKYIO cxeMy oOpa3oBanms cBsizeil (Merox BC) B 3TUX KOMIUIEKCAX U YKAKUTE MAarHUTHBIE

CBOMCTBa KOMILJIEKCOB.

5.

Onpenenure KoopanHauuorHoe uncio (x): [Fe''Fx] *2); [Fe''Clx] *-2.

Kpumepuu oyenku omeema cmyoenma npu 6blnoJaHeHUU KOHMPOAbHOU padomul

Ounenka TpeOoBaHnus K 3HAHUAM
OTJIMYHO MPUBEACHBI TOJHBbIE NPAaBWIbHBIE PEIICHUS, OTBETHl TI'PaAMOTHO
apryMEHTUPOBAHBI
XOpOIIO JIOTIYIIEHbI HE3HAUUTENbHbIE MMOTPEIIHOCTH MIPU OTBETAX Ha BOIPOCHI,
aprymeHranus Obljaa He TOJHOM
yIOBJIETBOPUTEI B OTBETaX Ha HEKOTOPbIE BOMPOCHI TOMYIICHBI IPyOble OMINOKU, YacTh
BHO BBIBOJOB HE apI'YMEHTHPOBAaHA MJIKM apI'YMEHTHPOBAHA HENIPABUIBHO
HEY/I0BJIETBOPUT orBethl Ha 50 u OGomee % BOMPOCOB OIIMOOYHBI, OOJBIIMHCTBO
€JIbHO BBIBOJOB HE apI'YMEHTHPOBAHBI WIH apryMEHTHUPOBAHbI HEIPABWILHO

Ilpumepnvle sapuanmel mecmoesvix 3a0aHull

Tema: «OcHOBHBIE MOHATHA H 3AKOHBI XUMHH. DKBHBAJIEHT»

Bapuant Ne 1
1. dakTop >KBUBAJIEHTHOCTH COJIU

1) 1/ocHOBHOCTB

2) 1/9ncno KaTHOHOB * BaJIGHTHOCTh KATHOHOB

3) 1/kucnoTHocTh

4)1/49mrcno aToMOB 3JeMeHTa * BalleHTHOCTD JJIEMEHTA

CDaKTOp OKBHUBAJICHTHOCTH OCHOBAHUS

1) 1/ocHOBHOCTB

2) 1/4aucino KAaTHOHOB * BaJIGHTHOCTb KATHOHOB

3) 1/KHCIOTHOCTH

4) 1/aucio aTOMOB DJIEMEHTA * BaJICHTHOCTh dJIEMEHTa

[TnoTHOCTH ra3a no renauto paBHa 11, MIOTHOCTH ra3a Mo HEOHY
1) 2,2 2)1,1 3) 20 4) 44
Ipu croparnu 4*107 kr yriepona umcno monexyn CO2 paBHO

1) 2*10% 2)2%10%°  3)2*102  4)2*10%
aKBI/IBaJ'IeHT NCXOIHBIX BCIIICCTB B peaKHI/II/I

H2C204 + Ca(0H)2 = CaC204 + H20

1) 1/2,1/2 2)1,1/2 3)1/2,1 4)1,1
O6wbewm (B 1), 3aHuMaembli 5,25 r azora npu26°C u gasnenuu 98,9 klla # # #

MaccoBsble 1011 rajoreHa B TaJIOTeHUC MEeTallJla U KUCIOPOia B €r0 OKCHIIE COOTBETCTBEHHO
paBHbI 68,35% u 15,4%. Ha3Banue ranorena # # #




8. Bbpom maccoii 0,4586 r BeITecHsieT u3 pactBopa Kl itox maccoii 0,7280 1, KOTOpBI B3anMo-
JeicTByeT ¢ MetaisioM Maccoit 0,5935 r. MossipHas Macca SKBHBaJICHTa METaJlia B I/MOJIb

9. Iunk pearupyet ¢ u30bITKOM BoabI B mienouHoi cpene (NaOH) ¢ oOpa3oBanuem 5,6 11 raza
(H.y.). DKBUBaJIECHTHOE KOJMYECTBO BEIIECTBA IIMHKA B MOJIb

Bapuant Ne 2
1. dakTop ’KBUBaJIEHTHOCTH KUCIOTHI

1) 1/KHCIOTHOCTH
2) 1/0CHOBHOCTB
3) 1/umciio aToMOB 37IeMeHTa * BaJIEHTHOCTH dJIEMEHTa
4) 1/uucio KaTHOHOB * BaJICHTHOCTH KATHOHOB
2. ®DaxTOp SKBUBAJICHTHOCTH OKCUIA
1) 1/gucno KaTHOHOB * BAJICHTHOCTh KATHOHOB
2) 1/0CHOBHOCTB
3) 1/umciio aToMOB 37IeMeHTa * BaJIEHTHOCTh JIEMEHTA
4) 1/KHACIOTHOCTH
3. Macca (B rpammax) 0,25 MOJIb OKCH/IA JTUTHS
1)5,75 2) 6,2 3)7,5 4)9,25
4. 4. KonuudecTBo BemecTBa (MoJib), coaepxkaiieecs B 37,6 r uurpara meau (11)
1)0,3 2)3,353)0,2 4)5
5. OauH MOJBH BOJBI IPH H.y. 3aHUMAET 00bEM
1) 18 mn 2) 118 n 3)22,4n1 4)22,4 mn
[TnoTHOCTH ra3a mo Bo3ayxy paBHa 1,17, MosiekynspHas Macca rasa
Macca (B rpammax) HaTpus B 35,1 r XJiopua HaTpus paBHa
Ha neitrpanuzanuro 3 r H3AsO4 uzpacxonosainock 2,366 1 KOH. OCHOBHOCTBH KHUCIOTHI
N3 48,15 r oxcnja MeTauia MOKHO MOTy4YuTh 88,605 r ero HUTpaTa. MossipHas Macca

© N

9KBUBAJICHTA ABYXBAJCHTHOI'O ME€TAaJlJIa B I/MOJIb

Tema: «OCHOBHBIC KJIACCHI HECOPTAHHUYECKHUX COCAUHEHHID
Bapuant Nel
1. dopmyna kpucramaoruapara cyibdara HaTpus, Macca KOTOPOTo MpH 00€3BOKUBAHUU

yMeHbIIMIach Ha 47%

1) Na2SO4 * 2H20  2) Na2SO4 * 7H20
3) Na2SO4 * sH20  4) NaxSO4 * 6H20

2. KapOonar kanus pearupyer B pacTBOpe ¢ BelllecTBaMu Habopa

1) CO2, SO», H3PO4 2) CO, KOH, HC1
3) BaCly, HNO3, Rb2SOs  4) KHSO4, NaOH, SO3

3. OIIHOBpCMeHHO HC MOT'YT HaXOUTCA B paCTBOPEC BCIICCTBA Ha6opa

1)Na,SO4 u HC1 2) NaOH u H2S04
3) NaCl u H2SOs  4) NaOH u K2SO4

4. OIIHOBpCMeHHO B paCTBOPC MOT'YT HAXOJUTCS NOHBI

1) Ni?*, K*, S04, I 2) Pb%*, S*, CH3sCOO; Ba?*
3) NHs*, PO, Ca*',F  4) A1¥, Fe?", COs%, Br

5. YCcTaHOBUTH COOTBETCTBUE MCXKIY BCIICCTBOM U CBOMCTBaAMH

1: a3oTHas kucIOoTa A: B3aMMOJICHCTBHE C COISIMU MEU C 00pa30BaHUEM OCaKa
2: Tuipokcu HaTpus b: B3auMoaecTBrE C oMU Oapusi ¢ 0Opa30BaHUEM OCaKa



1)
2)
3)
4)

8.

3: confHas kucnora B: B3auMmopeicTBHe ¢ cEpoil Ipy HarpeBaHUU
4: cynbhat amoOMUHHS I': B3auMoielicTBIE ¢ IIMHKOM ¢ 00pa30oBaHUEM BOAOPOAA

KonndecTBo BO3MOKHBIX colieii oOpa3zoBanHbix H3S04 u Al(OH)
1)4 2)1 3) 2 4)3 55

Bapuant Ne 2

[Muapun onHOBaIEeHTHOTO MeTaia coaepxkut 12,5% Bogopoaa o macce.
1) cepebpo  2) HaTpuit 3) nutuii 4)3010TO

Jlokcua yriepoja MOXKET pearupoBaTh ¢ BellleCTBaMH Habopa

1) CaO, (NH4)2C03 pactBop, HNOz 2) Na>C03 pactBop, Mg, C (kokc)
3) KOH, H2S04, pacteop BaCl: 4) CuS04, NHs, NaOH
OnHOBpPEMEHHO HE MOTYT HaXOJUTCS B pacTBOpE BelllecTBa Habopa

1) BaClo u NaNOs  2) BaCl> u NaBr

3) Ba(N0z)2 u KI 4) Ba(NOz)2 u H2SO4

Kucityro conb MOKHO IIOJIy4YHTh B BOJHOM Cpelie IPU B3aUMOIECHUCTBUU
1) LiOH u HBr 2)CsOH u P20s

3) Mg(0H)2 u HCOOH 4) AlOH)3 1 N2O3

OnHOBpPEMEHHO B paCTBOPE MOT'YT HaXOJIUTCSI HOHbI

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

2) Ag*, Ca?*, Br, NOs’
3) Zn%* ,NHs", OH", I
4) Cuz*, A, CI', SO4*

Y CTaHOBUTH COOTBETCTBHE MCKAY BCIICCTBOM U CIIOCOOOM €To paclio3HaHusA:

l: yrnekucnsiii ra3  A: BO3ropaHue TJICIOLIEH JIyYHHbI

aMMHaK b: Bo3ropanue ¢ XapakTepHBIM 3ByKOM

KHACIIOpOJ B: moMyTHEHHE N3BECTKOBOM BOBI

BOJIOpPOJ I': u3MeHeHune OKpacKu BIAKHOM MHIUKATOPHON OyMaKKu

Y CTaHOBUTH COOTBETCTBHE MCKAY BCIICCTBOM U CBOMCTBaMHM:

1) a3orHas KucioTa A: B3auMoJieiicTBIE C COMISIMU MEM ¢ 00pa30BaHUEM OCajIKa
2) ruapokcua HaTpus  b: B3aumoneicTBHE ¢ consiMu Oapusi ¢ 00pa3oBaHHEM OCaIKa
3) cossiHas KKCIO0Ta B: B3aumozelicTBHE ¢ cepoil IpU HarpeBaHUU

4) cynbbat amroMuaEs [ B3auMoIeiiCTBHE C IIMHKOM ¢ 00pa30BaHHEM BOJIOPO/Ia

B pe3ynbraTe crneayromux npeBpameHuii:

Si02+C Ca HCl 02 Ca3(P04)2
Ca3(PO4); X1 Xz Xa Xa Xs

oOpa3yeTcs KOHEUHbIN MPOAYKT X5

1) Ca(HPO4), 2) CaHPO, 3) CaHPO4*2H-0 4) CaP,07

Tema: «Ctpoenue aroma. Ilepuoguyeckuili 3aKOH W NepuoAUHYeCcKasi cHcTeMa

xuMudecknx 3jeMenToB J[.A. MenaeneeBay»

Bapuant Ne 1



I/I303JIGKTpOHHBI€ aTOMBI 1 UOHBI

1) Fe?*, Co®* 2) Co, Ni?* 3) Fe?*, Fe3*  4) Co?*, Mn

2. DIeKTpOoHHas eMKOCTh f -moxypoBHs
1)14 2)6 3)18 4)10
3. DHeprus CpoJCTBa K 3JEKTPOHY B IIEPHUO/IC
1) He u3MeHsieTCsT  2) yMEHbIIIAeTCst
3) yBenuuuBaeTcsi  4) OCTalOTCs MOCTOSIHHOM
4. Pa3pemieHHBI HAOOP KBAHTOBBIX YUCEN 3JIEKTPOHA
Hn=3,1=0m=12)n=2,1=1,m=0
3)n=3,1=2,m=-1 Hn=3,1=2,m=3
5. Haumenbmmii paanyc umeer MOH
1) Cs 2) Ba?* 3) Te?'4) I
6. Mopens aToMa, coznannas J.Pesepdopaom Ha3pIBaeTCs
7. Ywucno ypoBHEH y aToMa onpenenseTcs KBaHTOBBIM YHCIIOM
8. DHeprus OTpbIBa AMEKTPOHA OT ATOMA HA3bIBACTCS SHEPTHEH
9. YCTaHOBHUTH COOTBETCTBUE MEX/TY JICKTPOHHBIMUA KOHPHUTYpAIMSIMUA U XUMHYCCKHMH 4ac-
TUI[AMH
1: 1s22s22p%3s23p!  A: Na'
2: 15225%2p®3s?3p°®  B: N
3: 1s225?2p°® B: §%-
4: 1s22s22p° r: Al
10. PacnonoxuTh B MpaBUIILHOM MOCIE0BATEILHOCTH 3aII0JIHEHUS SHEPT€THUECKHUX ITOTyPOBHEH
B aTOMax
A:5s B:4d B:3d I':5p H:6s E:4p
Bapuant Ne 2
1. M3031eKTpOHHBIC ATOMBI K HOHBI
1) Fe?*, Co®* 2) Co, Ni**  3) Fe?*, Fe3* 4) Co?*, Mn
2. Habop kBanTOBBIX yncen N = 3, | = 1, s =+£1/2 umeer
1)Si 2)Al 3)ClI 4)S 5)P
3. OaMHAKOBOE KOJIMYECTBO JIEKTPOHOB Y HOHOB
1) Ba®*, Mg?*, Cd**  2) Ba?+, I, Te* 3)Hg®', I,Sn  4) I, Cd®*, Sn**
4. DJNeKTpOHHAsi eMKOCTb { -TTOypOBHS
1)6 2)14 3)10 4)18
5. DHeprus HOHU3AIHMHU B TPYIIIE



1) He u3mensiercs 2) yBEIIMYUBACTCS

3) ymeHbIIaeTcst 4) ocTraroTcst MOCTOSTHHOM
6. AToMHbIe opOMTaNM Aar0T cymmy N+ 1 =9

1)6f, 7d,8p 2)5f, 7p,8s 3)4f,5d,6p 4)4d, 5p, 65
7. Ywucio HECITApPCHHBIX 3JICKTPOHOB B ATOME XpOMa B HeB036y>KI[eHHOM COCTOAAHUHN

8. Dueprus monmsanuu atoma Ca (3B): 11 = 6,113; I, = 11,871, I3 =51, 21. TpeThs sHEpTHS HO-
HU3ALKUU PE3KO BO3pACTacT U3-3a OTPHIBA 3JIEKTPOHA

9. Ywucno opOuraneii y atoma onpeensiercs KBaHTOBBIM YHCJIOM

10. YcTaHOBHUTH COOTBETCTBUE MEXKY FIEKTPOHHBIMU KOH(PUTYpaUIMU M XUMUYECKIMHU 4ac-
TULIAMH

1) 1s?2s%2p®3s23p%4s%3d>  A: F
2) 1s22s22p%3s23p%4s'3d®  B: C
3) 1s22s22p® B: Fe*3
4) 1s22s22p? I:Cr

Tema: «Xumuueckasi CBSI3b»
Bapuant Ne 1
1. B psany BogopoaHsix coeauHenuii anemenToB VI A rpynmsi: H20 - H* - H2Se monspHocTh

cBs3u O - H

1) yBenuuuBaercs
2) He U3MEHSETCS
3) ymeHblnaercs
4) cHauasa yMEHbIIAETCS, HOTOM yBEINYNBACTCS

2. Tonbko KOBaJEHTHAS CBS3b UMEET MECTO B COEIMHEHUU C POPMYIIOii
1) Ba(OH)2 2) NH4NOs  3) H2SO4 4) Li.CO3
3. Atom yriepojia B BO30YKJICHHOM COCTOSTHUU 00pa3yer

1) yeThIpe KOBAJICHTHBIE CBSI3H, 3@ CYET YETHIPEX HECIIAPEHHBIX JIEKTPOHOB

2) TpH CBsI3H, 32 CUET JBYX HECMAPEHHBIX JJICKTPOHOB U HEMOCICHHON 3JICKTPOHHOI
rapbl

3) HU OJHOM, aTOM yTJIepojia B HEBO30YKICHHOM COCTOSIHMHM XUMHUYECKHUX CBSI3CH HE
obpazyer

4) nBe CBSI3M, 33 CUET JIBYX HECIIAPCHHBIX 3JICKTPOHOB

4. BemecTBo, KOTOpOE HE MOTYT 00pPa30BHIBATH BOJOPOAHYIO CBSI3h

1) H.0 2) HF 3)HN3 4) HI
5. sp3 TUOpUAM3AIHS PEeaTH3yeTCs MOTHOCTHIO
1) SO2 2) CH4 3) SO3 4) C10
6. YCTaHOBHUTH COOTBETCTBHE MEXIY (PH3MUECCKUMH CBOMCTBAMH M TUTIAMH KPHCTALTHIECKUX
pEIIeToK
1: KOBKOCTBH

2: HU3Kas TemIepaTypa KUIeHHUs



3: BBICOKAs TBEPAOCTD

4: snekTpuyueckasi IpoBOJIMMOCTh PacTBOpa
A: aTroMHas

b: Mmerannuyeckas

B: nonnas

I': MmonexkynspHas

BapuanT Ne 2

1. HaGop xBanTOBBIX uncesn N =3, | = 1, s =+1/2 umeer
1) Si 2) Al 3)CI 4SS 5P

2. OI[I/IHaKOBOG KOJIMYCCTBO OJICKTPOHOB Y NOHOB
1) Ba2+, Mgz+, Cd2+
2) Ba, I, Te*
3) Hg?", I, Sn*
4) I, Cd?*, Sn**

3. DIneKTpoHHAast EeMKOCTh § —TIOAyPOBHS
1)6 2) 14 3) 10 4) 18

4. DHeprus MOHU3AIMH B TPYIIIE
1) He u3mMeHseTcs
2) yBEIIMYHBACTCS
3) ymeHbIIaeTcst
4) ocTaroTcsi MOCTOSIHHOM

5. YcTaHOBUTH COOTBETCTBUE MEXK/Y 3JIEKTPOHHBIMHU KOH(PUTypalusiMU U XUMUYECKUMHU Yac-
THLIAMA
1) 1s?2s%2p®3s%3pf4s°3d®  A: F
2) 1s22s22p%3s23p%4s'3d®  B: C
3) 1s22s22p® B: Fe*3
4) 1s%2s°2p? I:Cr

6. PacnoioXuTh B IPaBUIIBHOM MOCIIEIOBATEIHLHOCTH 3aITOJTHEHHUS SHEPTETHUECKUX MTOTypOBHEH
B aToMax

A:6s b:7s B:6s T:4f J:5f E:6d XK:5d

Tema: «XuMH4ecKkas CBs3b»
Bapuant Ne 1
1. B psmy BomopoaHbix coennHeHui ameMeHToB VI A rpynmst: H20 — H2S- H2Se monsiprocTs

cBsa3u O — H:

1) yBenuumBaercs
2) He U3MCHsETCS
3) yMeHbIIaeTCs
4) cHayaja yMEHbBIIAETCs, TOTOM YBEINYNBACTCS

2. ToybKO KOBAJICHTHAS CBSI3b UMEET MECTO B COCTMHEHUH C POPMYJIOi
1) Ba(OH)2 2) NHsNO3  3) H2SOg4 4) Li.CO3

3. AroM yriepoja B BO30YX/I€HHOM COCTOSIHUU 00pa3yer:



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

2) TpH CBS3H, 3a CYCT JABYX HECHAPEHHBIX AICKTPOHOB U HETOICICHHOM IEKTPOHHOU Maphl

3) HH OJIHOM, aTOM yTJIepoja B HEBO30YKICHHOM COCTOSIHUM XMMHUYECKUX CBSI3CH HE
obpazyer

4) 1Be CBSI3M, 3a CUCT JIByX HECHIAPCHHBIX JICKTPOHOB

4. BermiecTBo, KOTOPOE HE MOTYT 0OPa30BBIBATH BOJOPOIHYIO CBSI3b

1) H.0 2) HF 3)HN3 4) HI
5. sp® rubpuansanus peanusyercs MOTHOCTBIO

1) SO; 2) CHs 3) SO3 4) C1O0

6. YCTaHOBHUTH COOTBETCTBUE MEXIY (PU3MUECKUMH CBOMCTBAMH M TUIIAMU KPHCTALTHYECKUX
PELIETOK:

1: KOBKOCTh

2: HU3Kas TeMIeparypa KUIeHHs

3: BbICOKas TBEPAOCTh

4: sneKkTpuyecKas MpOBOJIUMOCTh PacTBOpa
A: atomHas

b: metannudeckas

B: nonnas

I': MmonexynspHas

BapuanT Ne 2
1. BemiecTBO ¢ HOHHOI CBS3BIO UMEET (OpMyITy

1) KBr 2) SOs 3)CHs 4)HC1
2. ATOMHaH KpHUCTAJNINYCCKAAd PCIICTKA XapaKTCpHa IJIA

1) amoMuHMs U KapOuaa KpeMHUs

2) cepbl 1 oxa

3) okcHIa KpEMHUS U XJIOpUAa Kaus
4) anmasa u 6opa

3. SP? TUOPHIM3ALIKS PEATTH3YETCS MOTHOCTHIO

1)SO; 2)SOs 3)CHs 4)CIO™  5)CIOs

4. YCcTaHOBUTH COOTBETCTBHE MCKAY BCIICCTBAMU U BUJAMU XUMHYECKOH CBS3H B HUX |

BoJIb(ppam A KOBaJICHTHasl MOJIsIpHAs anmas
ajaMas b: xoBaneHTHas HEMONSIPHASI AMMHAK
aMHaK B: merannnaeckas

MMOBapEHHAas COJIb I': monnas

5. YCcTaHOBHUTH COOTBETCTBHE MCKAY BCHICCTBAMU U TUIIAMU KPHUCTAJTINYCCKUX PCIICTOK

YIJIEKUCIIBIN Ta3 A: nonHas
KapOopyHI b: Mmonexynsapuas
HUKEIb B: Meramnuueckas
anerar HaTpus I': atomHas

6. YCTaHOBHTBH COOTBETCTBHE MEXKIy THOpUAN3AIIMEH 1 MOJICKYIION
1: sp? A:  OF B: SFe
2: sp? b: BF; I': SFs:
3 spd? E  XeFs . BeCl;,



4: spd
4: spd

Tembl: «JHEPreTHKA M HANMPABJIEHHOCTH XHMHYECKHX MpoieccoB», «CKOpocTh
XHMHYECKHX peakuuid. XuMHYeCKOe PABHOBeCHe»
Bapuant Ne 1
1. Bo ckonbKo pa3 yBenuautcs ckopocTh peakiuu Ha(r) + I2(r) = 2HI(r) npu yBennuenuu nasie-

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

2. IIpu remneparype 90°C peakius nporekaet 1 muH. [Ipy kakoit Temmneparype peakius 3aK0oH-
quTcs 3a 19 21 MuH, ecnu TeMnepatypHbid KodppuimeHT paseH 3

1) 50°C  2)40°C 3)60°C 4)150°C 5)140°C
3. Xumuueckoe paBHoBecue peakuuu ZNn(t) + 16HI(d = 8l2(r) + 8H2S(d - Q cmecTuTCs BiipaBo
IPY TIOHMKEHUH

1) xonuentpanuu HyS;  2) xonunenrpanuu HI; 3) naBnenus; 4) remnepaTypsl.

4. Xumundeckoe paBHoBecue peakimu Zr(t) + 2C12(r) = ZrCla(r) + Q cmeraercst BpaBo Mpu:

1) MOBBIIICHUH JTaBJICHHS 2) noBbieHnH KoHIeHTpauu ZrCls
3) AONOJHUTENBHOM BBeJeHUH ZI'  4) IOBBILIEHUH TEMIIEPATYPbI
5. B romorennoii cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBeCHBIEC KOHIICHTPAIMH BEIIECTB

(Momw/m) coctaBmiu: A - 0,03; B - 0,02; C - 0,004. VicxoqHast KOHIIEHTpAIMs BelecTsa A
(MOJIB/TT) paBHA

1) 0,036 2) 0,002 3)0,024 4)0,026 5) 0,030
6. U3 2 moms CO u 2 mone C12 oOpaszoBanock nmpu HekoTopoit Temmnepatype 0,45 moms COC1o.
KoncranTa pasaoBecust peakiun CO + Cly = COC1a(r)

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

7. CranpaptHas Teriora oopazoanust MgO (k) u CO2 (T) cooTBeTcTBeHHO paBHa -601,8 u -
393,5 xJIxx/momnb. Ternota paznoxenus MgCOs na MgO u CO2 AH = 100,7 k/{»x/Mob.
Tennora o6pazoanus MgCOg3

1) -1096 xJIxx/mMomb; 2) -1006 kJx/Momb; 3) -996 kJIk/Moab; 4) -876 kJK/MOJIb.

8. TCHJIOTE[, KOTOpas NOoTJIOINAacTCs W BBIACIACTCA MPHU PA3JIOKCHUN XUMHUYCCKOI'0 COCANHCHUA
KOJIM4ecTBOM 1 MOJb Ha IMPOCTHIC BCIICCTBA HA3BIBACTCA

9. Ecnu ckopocTh NpsIMOH peakiiui paBHa CKOPOCTU 0OpaTHON peaklMy, TO HACTyMaeT XuMHU4Ie-
CKOE

10. 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT TEMIIEPATYPHI OMPEICISACTCS MPABUIIOM

Bapuant Ne 2
1. Bo ckonbko pa3 yBenuuutcs ckopocTh peakiuu CaO(t) + CO2(r) = CaCOs(t) mpu yBennueHUN

JaBlieHus B 3 pasza

1) B9 pa3 2) B8paz 3)B6pa3 4)B3paza S5) HeE U3BMEHSETCH.



10.

Bo ckonbko pa3 yBenn4uuTCs CKOPOCTh peakiuu rnpu Harpesanuu ot 75°C no 115°C, ecnn
TEMIIepaTypHbIH KOXPPHUIUEHT paBeH 2

1) B2pasa 2) B4pasa 3) B8pa3 4) He usmeHutcss 5) B 16 pas.
[Tpu MOBBINIEHUY TaBIICHUS] XUMUYECKOE PABHOBECHE CMEIIACTCS BIIPABO

1) 2NO(r) + Oa(r) =2NOx(r)  2) C(1) + COx(r) = 2CO(T)
3) 2NF(r) + 3Ha(r)= 6HF(r) + Nao(t)  4) CHa(r) + 4S(r) = CSa(r) + 2H2S (r)

Xumuueckoe pasHoBecue peakiuu 4FeSy(1) + 1102(r) = 8S02(r) + 2Fe203(1) +Q cmectures
BIIPABO IPH

1) moBbIICHUH NaBJIeHUs]  2) TOBBIMICHUH KOHIEHTpanuu SO2

3) nonoaHUTENHHOM BBeneHUU Fe203  4) nomonHuTEebHOM BBeieHnH FeSy
B romorennoii cucreme Ha(r) + l2(r) = 2HI(;) paBHOBECHBIC KOHIICHTPALIUY BEIIECTB (MOJIB/JT)

coctrasuiu: HI - 0,02; I - 0,05; Hz - 0,03. McxoaHas KOHIEHTpalys Bogopoaa (MOJIb/J1) paBHA

1)0,04 2)0,01 3)0,02 4)0,03 5)0,05
B romorennoii cucteme 4HC1(r) + O2(r) = 2H20( 1) + 2C12 paBHOBECHBIC KOHIICHTPAILIMH BE-
niecTB (Moab/n) coctapmm: HC1 - 0,85; Oz - 0,44; C1; - 0,3. MicxogHast KOHIIEHTpAIUs KHCIIO-
pona (MoJb/iT) paBHA

1)0,59 2)0,49 3)0,69 4)0,79 5)0,89
[Tpu cxxuranuu rpadura odpazopaics okcua yriaepoaa (1V) maccoii 8,86 r. TermnoBoit agdext
peakiuu AH = -79,2 xJIx. Tenora oopazoanust CO>

1) -393,3 k/Ix/mMons  2) -358,4 xJlx/mMonb  3) -335,5 xJx/mMoinb 4) -326,4 xJ[x/M0b
TemnnoTa, KOTOpask MOTJIOIIAETCS WK BBIACISETCS IpU 00pa30BaHUN XUMUYECKOTO COeTMHEHUS
KOJIMYECTBOM BeIeCTBA 1 MOJIb U3 MPOCTHIX BEIIECTB MPH 33IaHHBIX YCIOBUSIX
Ha3bIBACTCS

CMGH_ICHI/IC XUMHYECKOI'0O paBHOBECUA ONIPCACIIACTCA MPUHIIUIIOM

MuHuMaIbHas N30BITOYHAS OHEpru:, KOTOpOfI JOJIDKHBI O6J'Ia,I[aTI> MOIJICKYJIBI, YTOOBI peakuusa
MCKIAY HUMHU CTaJla BO3MOKHOM Ha3bIBACTCSA

Tema: «PacrBopbl. Teopus 31€KTPOJIUTHYECKON AUCCOLMALUN»

Bapuant Ne 1

1.

Cwmemansl 100 T 20%-Horo pactBopa u 50 T 32%-HOro pacTBopa HEKOTOPOI'O BEIIECTBA.
KoH1eHTpanus noixy4yeHHoro pacTeopa

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

Jnst mony4enus: 9%-HOro pacTBopa COJITHON KHCIOThI Hano pactBoputh 67,2 1 HCI B Boze
Maccou

1) L107xr  2)0,505xr 3)0987kr 4) 1,227 xr
Vpasuennio 3Ag* + POs> = AgsPO4 cOOTBETCTBYET B3aUMOIEHCTBUE

1) AgNOs ¢ Na;POs  2) Ag20 ¢ H3POq4
3) AgNOs ¢ H3POs  4) AgCl ¢ NasPOq

KucnoTHOCTh pacTBOPOB COJEN ¢ OJMHAKOBOM MOJISIPHOM KOHLIEHTpALMEN YBEINYMBAETCS B
pAny



HUTpAT KaJIsl, CHIIMKAT KaJus
OpoMHU/T KaJTbIIHsI, OPOMHUJT aTFOMUHUS
XJIOpUA KaJust, GTOPUI Kanus
XJIOpUJ JIUTHUSA, XJTOPUT] Kallus

. Xyopup Oapust maccoit 41,6 T pactBopuiiu B Bozie. B nosmyuenHom pactBope cogepxutcs 0,35

MOJIb XJIOPUI-UOHOB. CTETeHb AUCCOLUAINN XJIOpHaa Oapus
1) 87,5% 2) 17,5% 3) 57,1% 4) 96%

Eciii KOHIIEHTpAIUs pacTBopa THApoKcKia aMMonus pasHa 0,1M u K, = 1,76%10°, To ero
CTETICHb HOHU3AIUU (Olion) COCTABUT

1)1,3*102 2)15%102 3)1,3*10° 4)1,5*10°

Ecnu xonuenTpanus noHos Bogopoaa [H'] u anerar-uonos [CHsCOO] B 0,1M pacrtsope yk-
cycHoi kucnotsl paBHa 0,00132 Monb/11, TO €€ KOHCTaHTa MOHHU3AIUN

1) 1,74*10° 2)1,76*10* 3)1,78*10* 4)1,74*10*
KoHuentpanuo noHOB Bofopoaa B pactBope npu pH = 4,32 paBHa
1) 4,78*10* 2) 4,76*10° 3) 4,74*10° 4) 4,74*10°

. AKTHUBHas KOHUEHTpanusi aHnoHoB aoH- B 0,01M pactBopa ruapokcua kanus KOH, yunutsr-
Basi MOHHYIO CHJIy pacTBOpa paBHa

1) 9*10°3 2) 8*10° 3) 7*10° 4) 6*10°3
10. KoncranTa ruaposmsa, crenenb ruaponusa u pH 0,1M pacteopa comu HCOONH4 (Kn(kxuc)=
1,8*10*, Kn(ocH) = 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 mn 96%-noit cepHoit kucnotsl (p = 1,84r/mi) npubasuin 400Mi1 BO/IbI, MOTYYHIICS

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

N3 400 T 20%-HOTO0 pacTBOpa MpH OXJIAXKACHUH BBLACTHIOCH S0 T paCTBOPEHHOTO BEIIECTBA.
MaccoBast 107151 BeIlIeCTBa B OCTaBIIEMCS] pacTBOpE

1) 8,6 % 2)6,3% 74% 4)95%
. Vpasuenmio Fe*" + 30H" = Fe(OH)3 cooTBeTCTBYeT B3anMoIeiiCTBIE

1) FeCl3 ¢ KOH 2) Fe2(SO4)s ¢ Ba(OH):
3) FeSOsc NaOH  4) Fe(OH)3 c HC1

[I{er04HOCTH PACTBOPOB COJEN C OJUHAKOBOW MOJISIPHOW KOHIIEHTpALMEel yBEIMYUBAECTCS B
pAny

1) xkapOoHaT HATpUs, MOAUI HATpUS  2) CyIbPUT Kanus, CyabGua HaTpUs

3)HUTPUT HATPUsI, HUTPAT HATPUS 4) XJIOpU1 IUTHUS, XJOPUI aMMOHHS
KonunuectBo oTpunarensHbix HOHOB B 120 r 10% pacTBopa aMMOHMS, €ClIU CTENEHb JUCCO-

nuanuu conu pasHa 90%



1) 0,135momp  2) 0,15 mone  3) 0,167 Mo 4) 1,67 Monb

6. Ecnu xonunentpanus azotuctor kucnotrel HNO: pana 0,12M u K, = 6,9*10*, To cTemneHs ee
MOHHU3AINHA COCTABUT

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

7. Ecim KOHIEHTpalys pacTBOpa FMApoKcHaa aMMonus paBHa 0,1M u K, = 1,76*10°, To ero
CTCTICHh MOHU3AITUH (Quon) COCTABUT

1)1,3*102 2)15%102 3)1,3*10° 4)1,5*10°

8. Konuenrpanus noHos Bogopoja [H'] 6%-Horo pacteopa XJI0poBOIOPOAHON KUCAOTHL (p =
1,028 r/mmn) cocraBiser

1) 1,69 2) 2)1,76 3) 1,78 4) 1,65
9. AktuBHOCTB Xsopua-uoHoB B 0,1 M pactBope xsopuna Hatpus NaCl paBaa

1) 7,58*10 2) 7,62*102 3)7,68*10%  4) 7,54*1072
10. Crenens ruaponu3za u pH conu 6pomuna ammonus NH4Bu pH 0,011 pactBopa (Kx = 1,76*10

°)

1) 2,38*102u 5,62 2)4,52*10%2u 8,34 3)568*102u6,32  4)3,54*102u 4,35
Tema: «OKHCIUTEILHO-BOCCTAHOBHUTEILHBIC PC€AKIHH H IJICKTPOXUMHUICCKHUE ITPOLECCHBD»
Bapuant Ne 1
1. Peakuus JUCHIPOIIOPLMOHUPOBAHUS

HNO2 = HNOs + NO + H20

KaMnQO4 + H20 = KMnO4 + MnO4 + KOH
NH4NO3 = N2O + H20

KCIO3 = Oz + KCI

2. Peaknusi BHyTpUMOJIEKYJISIPHOTO OKUCIICHUS-BOCCTAHOBIICHUS

1) AgNO3 = Ag + NO2 + O

2) Ag20 =02 + Ag

3) K2S0O3 = KxSO4 + KoS

4) NO2 + H,0 = HNO3 + HNO:>

3. Ompenenute cymmy kodddurmento B ypauenue peakiuu CaOClz + H20 + NaBr —
1)8 2) 7 3)9 4) 10
4. YCTaHOBUTH COOTBETCTBHE

1: mpoxykTel anekTpoau3a pacmiasa CuCl; A:CuuCl;

2: mpoxykThl anekTpoausa pactBopa Cu(NOz)2 b: Cuu Oz

3: mpoaykTsl anekTposn3a pactopa Ca(N03)2 B: Hou O
I': CauO2
H: Hzu Cl2

5. B mporecce anekrponuza pactopa NaCl, mpu cuite Toka 5A 3a 85 MUH Ha aHOJIE BBIIEIISIETCS
IPOAYKT 00bEMOM 71 (OKPYTJIUTD IO JECSTHIX)

6. s okucnenus B kucioi cpeae 0,05 1 0,2 M NaNO; norpebyercs 0,25 v pactBop KMnOg4
o0beMoM 71 (OKPYTJIUTB JIO COTHIX)




7.

8.

9.

10.

Ucxons u3z peakuu SOz + HCIO4 + H20 = HCI + H2SO4 , Tiie 1 11 pactBopa comepxkutcs 10 T
HCIOa4, nHopmansnocts HCIO4 paBHa -MOJIb/T (OKPYTIIUTD A0 JAECATHIX)

3HaueHue ICKTPOIHOTO MOTEHIIMAIA MeId, morpyskernoit B 0,0005 u pacteop Cu(NO03).
paBHO B (oxpyrinTh 10 THICAYHBIX)

Eciu KOHIIEHTpAIMs HOHOB BOIOPo/a B pacTBope 4,8* 107 Monb/11, TO moTeHIMan Bogopo-
HOTO JIEKTPOJa PaBEH B (oxpyrinTh 10 THICSAYHBIX)

Ecnu B 0,51 pactBopa cogepxkurcs 0,0699 r FeCl, r, To moTeH1man ®eae3Horo JeKTpoaa
paBeH B (oxpyrinuTh 10 THICAYHBIX)

BapuanT Ne 2

1.

10.

PeaKI_[I/ISI BHYTPUMOJICKYJIAPHOI'0 OKUCIICHUA-BOCCTAHOBJICHU A

1) KCI03 = Oz + KCI

2) NH4NO3 = N20 + H.0

3) HNO2 = HNOs + NO + H20

4) K2MnO4 + H20 = KMnO4 + MnO4 + KOH
Peaxius AucnponopiroHupoBaHus

1) KoSO3=K2S0s + KoS  2) NO2 + H2O = HNO3 + HNO:>

3) AgNOs =Ag + NO2+ 02 4) Ag20 =02+ Ag
Onpenenure cymMmmy KO3pGUIIMEHTOB B YPAaBHCHHE PEAKITUT

K2Cr207 + H2SO4 + Na2S03 —
1)17 2)18 3) 19 4) 20

YcTaHOBUTE COOTBETCTBUE
1: KMnOs + NapSO3 + HoSOs — A MnSO4 + K2SO4 + Na2SO4 + H20
2: KMnO4 + Na;SO3 + H20 — B: MnO2 + KOH + Na;SO4
3: KMnO4 + Na;SO3 + KOH — B: KoMnOgs + NaxSO4 + H20
I': MnSO4 + KOH + Na2SO4 + H20

B mporuiecce anextponu3za paciaBa NaCl, mpu cune Toka 2A 3a 45 MHUH. Ha KaTOJIE BBIJIEISIET-
Csl IPOJIYKT Maccou T (OKPYTJIUTH A0 COTHIX)

B nponecce anextponuza pactBopa Na:SOs, ipu cusie Toka 2A 3a 2 4 Ha aHOJE BbLAETSIETCS
HIPOAYKT 00bEeMOM 71 (OKPYTIIUTB J0 COTHIX)

Ecnu nuxpomat-noH BoccranaBiupaercs 10 xpoma (l11), To monspHast KOHIIEHTpanus YKBU-
BasieHTa quxpomata kamus (o =10%; p = 1,07 r/mi) paBHa MOJIB/I.
(OKpYTIUTH 10 COTHIX)

s B3aumoeiictus ¢ 0,25 monbs K2Cr,07 Tpebyercs 2 H pactBop HBr o6semom
7 (OKPYTIHTH IO COTHIX )

EcIiu KOHIIEHTpAIUs HOHOB BOAOPOAA B pacTBope 3,8% 102 Mosiw/11, To OTEHIMAN BOKOPO-
HOTO 2JIEKTPOJia PaBEH B (OkpyriuTh 10 THICSIYHBIX)

Ecnu moreHnman BOAOPOIHOIO 3JEKTPOIa paBeH - 236 MB, TO aKTUBHOCTh HOHOB BOJIOPO/IA B
pacTBOpE paBHA MOJIB/JI (3amKCcaTh B CTAHAAPTHOM BH/IE)

Tema: «KoMILIeKcCHBIE COeIMHEHHUS
Bapuant Ne 1



[TapamarHUTHBIN HU3KOCITMHOBBIA BHYTPHOPOUTATILHBIN

1) [Mn(NO2)e]* 2)[CoBrs]*  3) [Fe(CO)J**  4) [VCle]*
VY CcTaHOBUTH COOTBETCTBUE MCXKAY Ha3BAHUCM U (bopMynoﬁ KOMILIEKCHOM COJIr

1: Ko[PtCls] 2: [PtC1s(NH3)3]Br 3: [COF3(H20)s] 4: [Co(NHs)s][Co(NO2)e]

A: terpaxnoporatuHart (1) kamus

b: 6pomua TpraMMuHTpUHUTPOXIOpOrLIaTHHEL (1V)

B: tpuakBatpudTOpoKoOansT

I': rekcanutpokoOansTat (111) rekcaammunkob6ansta (111 J{: muxmoporerpaammunnukens E:
rekcanuanodeppat(Il) xamus

Y CcTaHOBUTH COOTBETCTBHE MCKIY Q)opMynoﬁ COCAMHCHHUA U KOOPAMHAIUOHHBIM YU CJIOM

1: [FeFx]*2 A: 6
2: [Pt(N2H4)x]* b: 4
3: [Pd(NH3)x]** B:5
I:7
H:3

Eciu pactsop comepxut 0,05 moms/1 K2[Ag(CN)s] 0,05 moms KCN, Ky = 1*10%, To
KOHIIEHTPAIMsI HOHOB cepedpa B MOJIb/JT

Ecnu st KOMIUIEKCHOTO MOHA HEPTUsl paciueruieHus pasHa 167,2 x/[»/Moib, TO OH MOTIIO-
LIA€T CBET C JJIMHOM BOJIHBI B HM

Ecnu npu neiicTBuM pacTBOpa CepHOM KMCI0ThI Bech Oapuii u3 pactBopa Ba(CN)2*Cu(CNS)2
ocaxk/iaercs B BUE cyib(dara 6apusi, TO KOOpAUHAIIMOHHAsA (popmyIia cou

Bapuant Ne 2

1. TlapamarHUTHBII BBICOKOCIIMHOBBIA BHYTPUOPOUTATbHBIHI

1) [VCle]* 2) [Fe(C0)a]?* 3) [NiCls]* 4) [Pd(NHa)e]?*

Y CTaHOBUTH COOTBETCTBHE MCKAY Ha3BAHUECM U (I)OpMYHOﬁ KOMIIJIEKCHOM conu 1:

Ka[Fe(CN)s] A: rexcarmanogeppar(l11) kamus
2: [Ni(NH3)4]Cl2 b: xnopuna terpaammunnukess(l1)
3: Ko[SiFe] B: rexcadropocunmukat (IV) xanus
4: [Ni(CO)4] I': TeTpakapOOHMITHUKEITH

J: muxnopoTeTpaaMMUHHHUKES
E: rekcaumanogeppat(ll) xanus

. YCTaHOBHUTH COOTBETCTBHE MEXY (GOPMYJIION COeAMHEHNS U KOOPAUHAIIMOHHBIM YHCIIOM

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

Ecmu pactBop comepxut 0,02 moms/m Cd(N03z)2 n 1 moms NHs, Ky = 2,75*107, T0 KOHIIEH-
TpaI¥si HOHOB KaJMHS B MOJIb/JT




Ecin MakcMyM MOTIJIOIIEHUST BUAUMOTO CBETA AJI1 KOMIUIEKCA COOTBETCTBYET JIJIMHE BOJIHBI
400 HM, TO HEprus pacuerieHus B kJ[x/mMob

Ecnu uist ocaxkaenus xjaopa u3 pactsopa Ha 1 moib PtCl4*3NH3 (KUp: = 6) Tpedyetes 1 moiib
HUTpaTa cepedpa, TO KOOpAUHAIMOHHAS (OPMYJIa COSTUHEHUS

Kpumepuu OUEHKU omeema cmydenma npu 6blNOJIHEHUU MeCmoBblxX 3a0anuil

Onenka TpeGoBanusi K 3HAHUAM
OneHka «OTIMYHO» BBICTABIIAETCS CTYAEHTY, €CIM OH TIyOOKO M
OTIIMYHO IIPOYHO OCBOUJI IPOrPaMMHBIN Marepual, HCYEpIBIBAIOILIE,

[0CJIEI0BATENbHO, YETKO UM JIOTMYECKH CTPOMHO €ro M3jaraer, yMeeT TECHO
YBSI3bIBaTh TEOPHUIO C TPAKTHUKOM, CBOOOIHO CIIPaBISETCS C 3aladyaMu,
BONpOCAaMU M JAPYTUMM BHJAMU NPUMEHEHUS 3HaHUM, IpUYeM He
3aTpyJHSETCS C OTBETOM IIpU BUJOU3MEHEHMM 3aJaHHUM, IPaBUIBHO
000CHOBBIBAET MIPUHSTOE PELICHHE.

OneHka «XOpoIllo» BBICTABIIAETCS CTYIEHTY, €CJIM OH TBEPAO 3HAECT
XOPOIIO MaTtepual, IpaMOTHO U 10 CYyIIECTBY MH3jaraeT ero, He JOIycKas
CYILLIECTBEHHBIX HETOUYHOCTEH B OTBETE HA BOIPOC, IPABUIBHO NMPUMEHSET
TEOPETUYECKHE MOJIOKEHMSI ITPU PELLICHUH IPAKTUYECKUX BOIIPOCOB U 3374,
BJIaJIceT HEOOXOAMMBIMU HABBIKAMH M TPUEMaMH WX BBITIOTHEHHUSI.

Onenka «YAOBJICTBOPUTCIIBHO» BBICTABJIIACTCA CTYACHTY, CCIIH OH

YAOBJICTBOPUTCIT | UMCCT 3HAHUS TOJIBKO OCHOBHOI'O XapaKTEpa, HO HC YCBOMUI €ro IleTaJIeI\/JI,

BHO AOIIYCKACT HCETOYHOCTH, HCAOCTATOYHO IIPABUJIbHBIC (1)OpMy.HI/IpOBKI/I,
HAapyluICHHUA JIOTHYCCKOM MMOCJICAOBATCIIBHOCTHU B U3JIOKCHUU NPOIrPaMMHOI0
MaTCpHajid, UCIIBITLIBACT 3aTPYAHCHUS IIPHU 000CHOBAHHMH OTBETA.

Onenka «HCYAOBJICTBOPUTCIILHO» BBICTABJIAACTCA CTYACHTY,

HCYOOBJICTBOPHUT KOTOpBIf/JI HC 3HAeT 3HAYUTCIILHOM 4YacTu [mporpamMmMHOro marcpuala,

€JIbHO JIOTYCKaeT CYIIECTBEHHBbIC OIIMOKU, UMEET 3aTPyAHEHHs MPU OTBETE Ha
BOMIPOCHI M OOOCHOBaHWUH  OTBETOB. Kak  mpasuio, OIlEHKA
«HEYJIOBJIETBOPUTEIILHO» CTaBUTCA CTyAEHTaM, KOTOpPbIE HE MOTYT
MIPOJIOJKUTH o0yueHue oe3 JOTOTHUTEIbHBIX 3aHATHH no
COOTBETCTBYIOIIEH NUCLMILIMHE.

Hown

Ilepeuens sonpocos K IK3ameny

OcHosHble nonoxxenuss AMY. Atom. Monekyna. Xumudeckuil anemeHT. [IpocTeie U croxxHble
BenlectBa. OTHOCUTENbHAs aTOMHAas Macca, OTHOCHUTENbHAs MOJIEKYJIIpHas —Macca.
Mons.Yucno ABoraapo. MomnspHas macca.

OCHOBHBIE CTEXMOMETPUYECKHE 3aKOHBI.

OCHOBHBIE TUITBI XUMUYECKUX PEAKIIHIA.

Knaccel HeopraHW4eckMX BEIIECTB:OKCHJIbI, KHCIOTHI, OCHOBaHHUA, coiu. VX ¢usmueckue u
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIYYECHHUS.

Crpoenne atoma. Monens Pesepdopaa, ero nenocrarku. Teopust bopa. KBantoBas Teopus
CTPOEHHUSI aTOMaA.

KBanroBbie umcna. [Ipunnun Ilaymu. IlpaBmno I'ynna. IlpuHuun HamMeHbLIEW SHEpruu.
IIpaBuna KneukoBckoro.

Ilepponnueckuil 3aKOH U IEpUOAMYECKAs CUCTeEMa XUMHYeCKUX dieMeHToB JI.1.Menneneesa.
[Tpunnun noctpoenud. ['pynnel U nepruoasl. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB aTOMOB,
IPOCTHIX BEIIECTB M COEIMHEHHH, 00pa30BaHHBIX XMMHUYECKHMMHU JIEMEHTAMH, B INpe/enax
IJIABHBIX MOArPYIII U nepuonoB cuctemsl J[.M1.Menneneesa. IlepnoanyHOCTh CBOMCTB aTOMOB

Xumudeckas cBs3b. 300pakenne xumMuueckoi cBsizu. KoBasieHTHas (mMossipHasi, HEMOJISIpHAs ).
Mexanu3mbl 00pa30oBaHUS KOBAICHTHOM CBsi3u. CBOICTBA KOBAJICHTHOM CBs3H. [ mOpuan3ans
opOuTaneit. J{umomnp, IIuHA AUMONS, AUTOIBLHBI MOMEHT.

Merton BaneHTHBIX cBa3el. OcHOBHEIE TTONIOkeHnsT MeTona BC.




10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,
25.

26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

36.

37.

MeTton MOJIEKYJISpHBIX opOuTaneii. MarHUTHBIE CBOWCTBA BemlecTB. JIMHEHas KOMOWHAIS
atomHbIX opouTaneit (JIKAO). Cesa3piBaromue u pazpoixisione MO

NouHnas cBs3b.

Bomoponnas cBsizb. MexMoIIeKyJIipHasE W BHYTPUMOJIEKYJISIPHAs BOJOPOJHBIE CBS3H.
MexMoeKyJIIpHOE B3aUMOJEHCTBUE: 1) 3JIEKTPOCTATUUYECKOE — OPUEHTAIL[MOHHOE (JIMIOJIb-
JTUIONBHOE), MHAYKIIMOHHOE U JUCIIEPCUOHHOE; 2) JTOHOPHO-aKIeNTOpHOE. YpaBHeHHEe BaH-
nep-Baanbca. 3HaueHne BOIOPOAHBIX CBS3EH.

Merammueckas cBsi3b. CXOACTBO M pa3iMyue C KOBAJEHTHOM CBA3bI0. HeHACBIIEHHOCTHh U
HEHANpPaBJIEHHOCTh METAJJINYECKON CBS3H.

Xumnueckass KuHeTuka. CkopocTh xumuueckux peakumil. Cucrema. I'oMorenHsle u
rereporeHHsle cuctembl. Paza. CKOpoCTb TOMOT'€HHOM M F€TEPOr€HHOMN peakLuil.

@akTopbl, BIUAIONIME HA CKOPOCTh XUMUYECKUX PEAKLMM. 3aBUCUMOCTh OT KOHUEHTPALIMH.
OCHOBHOM 3aKOH XUMUUYECKONU KHHETHKHU.

BrnusHue Ha CKOpOCTh XUMHYECKMX peakmuii Temmneparypel. I[IpaBuno Bant-I'odda.
AKTHBHBIE MOJIEKYJIBI. DHEPIUsl aKTUBALMHU. 3aBUCUMOCTh 3HEPIMU AaKTUBALUU OT IPHUPOJBI
pearupyroomux BeUIECTB. DHEPreTHdYeckuil Oapbep, IMEepPeXOJHOE COCTOSHUE. YpaBHEHHUE
AppeHnyca, kak 00Jiee TOUHO OIMCBIBAIOIIEE 3aBUCUMOCTh CKOPOCTU XMMHUYECKON PEAKIMH OT
TEMIIepaTyphl.

3aBUCHUMOCTb CKOPOCTH XMMHUYECKHUX PEAKIMI OT MPUPOJIbl PEATUPYIOLIETO BEIIECTBA.
[lonsiTue o KatanM3e W Katanu3aTopax. Karamutuyeckue peakiuu. ['OMOreHHBId H
reTeporeHHbl  Kartanu3. MexaHu3Mm  JIeHCTBUSL  KaTajau3aTopoB. AKTHUBHBIE ILIEHTpPBI
karanu3atopoB. Karanutudeckue siapl. [Ipomotopsl. M30upaTenbHOCTh KaTalIu3aTOPOB.
Tepmogunamuka. TepmomuHamuueckass cucrema. Paza. ['ereporeHHas W TOMOTrEHHas
cucreMbl. KomnoneHnTs! cucreMbl. DyHKIMU U TApaMeTpbl COCTOSIHUA. BHYTpeHH I sHeprusl.
IlepBoe Hauano (3aKOH) TepMOAUHAMHUKU. OHTaiublusd. CTaHAAPTHOE COCTOSIHHE BEIIECTBA.
CranpapTHas SHTaIbIUS PEAKLIUH.

Tepmoxumus. Tepmoxumuueckoe ypaBHeHue. 3akoH JlaByasbe-Jlammaca. OCHOBHOWM 3aKOH
TEPMOXUMHUH - 3aKkoH ['ecca. Kpyrosbie mporiecchbl (LIUKIIbI).

OHTponHs Kak (pyHKIHS COCTOSHUS CUCTEMBL. TepMOIMHAMHYECKAsT BEPOSTHOCTh COCTOSHUS
cucrembl W. CtanaptHas sHTponus. Bropoe Hauano (3ak0H) TEpMOJIUHAMUKH.

[Toctynar Ilnanka (TpeTbe Havano TepMOAUMHAMHKH). V3MeHeHHWe 3HTpONMM BEUIeCTBa C
YBEJIIMUEHUEM TEMIIEPATYPBHI.

Ouneprus ['n66ca. CszanHas sHeprus. HanpaBieHHOCTh XUMUYECKOTO MPOIIEcca.

OOpatumMble U HeoOpaTuMble peakuuu. Xumuueckoe paBHoBecue. Ilpunnun Jle I[lartense.
CMmeleHne XuMHUYECKOTO PaBHOBECHSI.

PactBopsl. Kilaccuduxanus pacTBOpoB 1O arperaTHOMy cocTostHMIO. HacbliieHHble,
HEHACBHIIIEHHbIE U NEPECHIICHHbIE PaCTBOPHI.

Konuentpanus pactBopoB. KoHIeHTpupoBaHHBIE U pa3zbaBiieHHble pacTBOphL. CrocoObl
BBIPaXXEHHS KOHIIEHTPAIlM1 PacTBOPOB.

DJEKTPOIUTHI U HEANEKTPOINThl. CHIIbHBIE, clla0ble U CpeHEN CUIIbI DJIEKTPOJIUTHL.
OnekTponauThueckas auccouuanus. OCHOBHBIE TMOJIOKEHHUS TEOPUM BJIEKTPOTUTHUECKON
qucconuanuu. MexaHusMm aucconranuu. Kuciorsl, ocHOBaHMA U cosn ¢ TOUkH 3peHus TO/I.
Crenens qucconnanun. KoHcranTa quccornuanuu. 3akoH paz0aBinenus OcTBasiba.
OnexTpoauTHueckas aucconuanus Boabl. VMoHHOe mnpousBencHHE BOAbl. BomoponHblii u
TUJIPOKCHIIbHBIN Moka3zaTenu. pH pacTBopoB couieil.

ITpousBeneHne pacTBOPUMOCTHU. Peakiinu HOHHOTO 0OMeHa.

I'mppomnus coneit. Tunsl ruaponusa. Peakius cpenpl. CTeneHb 1 KOHCTaHTa THAPOJIN3A.
Wneanpuble pactBophl. KosumratusHble cBoiicTBa pacTBopoB. Ocmoc. Ocmornueckoe
nasienue. 3akoH Payia. CrneactBus u3 3akoHa Payst.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE  peakiuu.  Teopus ~ OBP. Knaccudukanus
OBP.Oxkucnurenu u BocctaHOBUTENN. MeToasl cocTaBieHus ypaBHeHUT OBP.

DNEKTPoIn3. DNEKTPOIU3 PacIiaBOB, BOJHBIX pacTBOpoB. [Tonstue o I'D. CocraBnenue ['3.
DJ1C snementa. Cranmaptaas DJIC anemenTa.

OnexTpoaHsle mnoreHnuanbl. CTaHAapTHBIE DSJIEKTPOJHBIE MOTEHLUANbl.  3aBUCUMOCTD
3JIEKTPOAHOI0 MOTEHIMAIa OT KOHLIEHTPAlUi BEIECTB U TeMieparypsl ( ypaBHeHue HepHera).
DNEKTPOXUMHUYECKUH Psii HAIIPSHDKEHUH METaJIJIOB.

KonunuecTBeHHas XapakTeprUCTUKa MTPOLIECCOB 3JIeKTpoin3a (3akoH Dapanes).



38. lucnepcubie cuctembl. Jucnepcuas ¢asza u aucnepcuonHas cpena. CycrneH3ud U SMYJIbCHH.
Komnounueie pactBopsl. Dddext Tunmansa. Koarynsanus. 3HaueHne KOUIOUAHBIX PACTBOPOB.
39. Kommuiekcueie coeaunenusi. Koopaunanmonnast teopusi BepHepa. OcHOBHbBIE THUIBI K.C.

Howmenknarypa k. c. [IpakTuyeckoe npuMeHeHHE K. C.

Kpumepuu OUCHKU omeemda Ha IK3aMeHe

4-6ansibHAs
mKaja
(ypoBeHb
OCBOEHUS)

IToxkazarenn

Kpurepun

OTan4HO
(TTOBBILIIEHHBIH
YPOBEHb)

Xopoltiio
(6a30BbIit
YPOBEHbB)

Y 10BIETBOPUTEIL
HO
(moporoBbIit
YPOBEHD)

Heynosnersopure
JIBHO

o

[TonHOTA W3IOKEHUS
TEOPETHYECKOTO
MaTrepHana;

. IlomaoTa "

IIPABUJIBHOCTb
peLeHus
[IPAKTUYECKOIO
3aJlaHus;
[TpaBUABHOCTD W/WH
apryMEHTHPOBAHHOCT
b U3JI0KEHUS
(mocnenoBaTeIbHOCTD
JIeUCTBHI ),
CaMoCTOATEIBHOCTD
OTBETA;

KyneTypa peuu;

U T.J.

aH ITOJIHEIH, B
JIOTUYECKON MIOCJIEI0BATEIbHOCTH
pa3BEpHYTBIA OTBET Ha IOCTABJIECHHBIN
BOIIPOC, /1€ OH IPOJAEMOHCTPUPOBAI 3HAHUS
npeaMeTa B IOJHOM o0beMe y4eOHOM
IpOrpamMMBl, JIOCTaTOYHO r1yooKo
OCMBICITUBAET TUC-TTUTUTHHY,
CaMOCTOSTEJIBHO, u MCYEP-TIBIBAIOIIIE
OTBEYACT Ha JOIOJHU-TEIBHBIE BOIPOCHI,
OPUBOJUT COOCTBEHHBIE MPUMEPHI IO
npoOJjeMaTUKE TOCTaBICHHOTO  BOIMpPOCaA,
pelIMJI  MPEIIOKEHHbIE  MPAKTU-YECKUE
3aanus 6e3 omooK.

CryneHtom

CryneHTOM [aH pa3BEpHYTBIM OTBET
Ha T[IOCTaBJICHHBII BOIIPOC, TA€ CTYJIEHT
JI€MOHCTPHUPYET 3HaHUs, NPUOOpETEHHbIE Ha
JEKIMOHHBIX M CEMHHApCKHUX 3aHATHSX, a
TaK)K€ TOJYyYEHHBIE TIOCPENCTBOM H3yUEHUS
00s3aTeNbHBIX Y4YEOHBIX MAaTEepHAJIOB 10
Kypcy, JacT apryMEHTHPOBAHHBIE OTBETHI,
MIPUBOJIUT MPUMEPHI, B OTBETE IPUCYTCTBYET
CBOOOJHOE  BJIQJICHHE  MOHOJOTMYECKOU
peublo, JOTMYHOCTh U IOCJIE0BATEIbHOCTD
orBeTta. OHAKO JONYCKAETCsl HETOYHOCTh B
orBere. Pemmn mnpeioKeHHbIE TpPaKTU-
YECKUe 3a/laHus C HEeOOJIbIIMMU
HETOYHOCTSMH.

CTyeHTOM JaH OTBET, CBUJIETENIbCT-
BYIOILIMM B OCHOBHOM O 3HaHHUU IIPOLECCOB
M3y4aeMON JHCUMIUIMHBI, OTIMYAIOIIHICS
HEJIOCTaTOYHOW TJIyOMHOW W  TOJHOTOM
pPacKpbITUsi TE€Mbl, 3HAaHHEM OCHOBHBIX
BOIPOCOB Teopuu, ciabo chopMupoBan-
HbBIMM  HaBbIKAMH  aHalu3a  SIBJICHUH,
IIPOLIECCOB,  HEAOCTAaTOYHBIM  YMEHHEM
JaBaTb ApryMEHTHUPOBAHHBIE OTBETHl U
MIPUBOJIUTH IIPUMEpBHI, HEJ0CTATOYHO
CBOOOJHBIM BJIQZICHUEM MOHOJIOIMYECKOMN
pedblo, JIOTUYHOCTBIO M IIOCJIEI0Ba-
TEJIbHOCTBIO OTBETAa. Jlonmyckaer-cst
HECKOJIbKO OIIMOOK B COJIEP’KaHUM OTBETA U
PELICHNN IPAKTUYECKUX 3aJaHUN.

CryneHTOM JaH OTBET, KOTOPBII
COJIEPKUT P CEPbE3HBIX HETOYHOCTEH,




(YpoBeHb He Oo0OHapy-KHUBAIOIIUI HE3HAHHE IPOLIECCOB
chopMUpOBaH) N3y-4aeMOH IIPEIMETHOU o0nactu,
OTJIMYAIO-IIUICS HErIyOOKUM PacKpbITHEM
TEMbl, HE3HAHHWEM OCHOBHBIX BOIIPOCOB
TEOpHH, HEC(HOPMHUPOBAHHBIMU HABBIKAMH
aHalu3a SIBJICHUH, MPOLECCOB, HEYMEHHEM
JaBaThb ~ apryMEHTHPOBaHHbIE  OTBETHI,
ciabbIM  BJIQJIGHUEM  MOHOJIOIMYECKOU
peubto,  OTCYTCTBUEM  JIOTMUYHOCTH U
II0CJIEIOBATEIbHOCTU.  BBIBOABI  MOBEpX-
HOCTHBI. PemieHne npakTH4ecKHX 3aJaHHil
HE BBIIOJHEHO T.€. CTYAEHT HE CII0COOEH
OTBETUTh HA  BONPOCHI  Jaxe  IpU
JIONIOJIHUTEIbHBIX ~ HAaBOJIALIMX  BONpOCAX
IpenojaBaTelis.

9. YYHEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
JANCHUITJIMHBI
Y4eOnas qureparypa:
a) OCHOBHAaf:
1. AxwmertoB H. C. Obmas un Heopranudeckass XuMusi: yaeOHuk aiis By30B/H. C. AxmeTos.
— M.: Bricur. mk., 2002. — 743 c.

2. T'munka H.JI. OGmas xumus. — M.:Unaterpan-Ilpecc, 2002. — 727 c.
3. T'munka H.JI. 3agauum u ynpaxksenus no oomeit xumuu. — J1.: Xumus, 2001.
4. HexpacoB b.B. O6mas u Heopranuueckas xumust. — M.:Xumus, 1973.
5. Vraii S.A. O6mas u Heoprannyeckas xumus. — M.:BII1, 2000. — 527 c.

6. CanamoB A.X., Kutuesa JI.U., Axranuesa A.I'. JJabopaTtopHbIif IpaKTUKYM O 001N U

Heopranuueckoit xumuu. [lox pen. nmpodeccopa Cynreirosoit 3.X. — Marac, [Tunurpum,

2008. - 71 c.

0) JOMOJIHUTEIbHAS:

1. Crenun b. JI. Heoprannueckast Xumus: y4eOHUK JUII XMMUYECKUX M XMMUKO-
TEXHOJOTHYECKHX CreluanbHocTel Bhicil. yueb. 3aBenenuit/b. JI. Crenun, A. A.llBeTkoB. — M.:
Bricmas mxoma, 1994. — 256 c.

2. CyBopoB A. B. O0mias xumusi: yueOHOe mocodue /Ui BhICII. yued. 3aBeieHuit/A. B.
CysBopos, A. b. Huxonsckuii. — CI10.: xumus, 1995. — 624 c.

3. Junun P. A. Peakuuu HeopraHW4ecKuxX BelecTB: cripaBouHuk/P. A. Jlunun. — 2-e u3n.,
nepepad. u gom. — M.: [Ipoda, 2007. — 638 c.

4. Pabunosuu B. A. Kpartkuii xumuueckuii cipaBouHuk/B. A. Pabunosuy, 3. 5. XaBuHa.
— CII6 .:Xumus, 1994. — 432 c.

S. 3agaun M ynpaxkHeHHs 1o oouiei xumuu: yueoHoe nocodue./Ilox pen. H. B.

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



6. [onb6paiix P. A. COopHUK 3a/1a4 U YIIpaKHEHUH 110 XUMUH: Y 4eOHOe TocoOue s
XUM.-TEXHOJ. CIIell. BbIcil. yueb. 3aBeaeHuii/P. A. I'ons0paiix, E. 1. Macnos. — M.: Beicmas mikosna,
1997. - 384 c.

9.2. UnTepHeT-pecypcehl:

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PT'b)

http://elibrary.rsl.ru Hayunas snekrponnas Oubiamorexa

http://elibrary.ru/default.asp Poccuiickast HarmonanbHas OubaroTeKa

http://primo.nlr.ru http://nbmgu.rudnexTpoHHas o6ubnmnorexa Poccuiickoii
rOCyJapCTBEHHON OMOINOTEKH

9.3. IIporpammHoe obecnevyenmne

YHuBepcuter o0ecredyeH HEOOXOAMMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO ©  CBOOOIHO
pacIpoCcTpaHsIeMOro NporpaMMHOI0 00eCIeYeH s, B TOM YUCIIE€ OTEUECTBEHHOTO IPOU3BOICTBA.

Kaxnprii oOyvaromuiicss B TeUeHHE BCEro Mepuoaa OOydeHHs: O0eCledYeH HHIUBUAYaTIbHBIM
HEOI'PaHMUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON MH(POPMALMOHHO-00pa30BaTeIbHOM Cpeie yHUBEpCUTETa
U3 J000W TOUYKHM, B KOTOPOM HMMeeTcs JOCTyn K MH(POPMAIMOHHO-TEIIEKOMMYHHMKAI[MOHHOM ceTu
«HTEepHET» KaK Ha TEPPUTOPUM YHUBEPCUTETA, TAK U BHE €€.

YHuBepcuteT oOecreyeH  CIEeIyIOMMM  KOMIUIGKTOM  JIMIEH3UOHHOTO  MPOTPaMMHOIO

oOecrieyeHus.
1. JIuneH3noHHOE MporpaMMHOE obecrieueHue, ucnoibdyemoe B UHrl'Y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.ITporpammusrii kommneke MMUC “Busyanshas Ctynusa TectupoBaHus’™

1.4. AutuBupycnoe 110 Eset Nod32

1.5.CnpaBouno-nipaBoBasi cucrtema “KoHcynbTaHt”

1.6.CripaBouHo-TIpaBoBasi cucrema “I'apant”

Hapﬂ,uy C TpaaAUuUOWOHHBIMU H3JAaHUSAMU CTYIACHTHI U COTPYAHHUKU HMCIKOT BO3MOXHOCTH

MMOJIb30BATHCS SJICKTPOHHBIMHU IMOJIHOTEKCTOBBIMHA Oazamu JaHHBIX

Tabauuya 9.1.
Ha3zBanmue pecypca Ccbuika/mocTyn

DnekTpoHHass OMOMMOTEKa OHNAKH «EQMHOE OKHO K http://window.edu.ru
00pa3oBaTeILHBIM pecypcam

«O6pazoBaTenbHbIi pecypc Poccum http://school-collection.edu.ru

DdenepanbHbIi o0pazoBaTeIbHBIN nopTat: http://www.edu.ru —
YUpEKIAEHUs, MporpaMMsbl, cranaaptsl, BY3sl, Tecter EI'D,
I'MA

denepanbHbIi LEHTP uHGOPMAIIMOHHO- http://fcior.edu.ru -
oOpa3oBatenbHBIX pecypcoB (PLIMOP)

DBC "KOHCYJIbTAHT CTYJIEHTA". DitekTpoHHas http://polpred.com/news
OnOIMOTEeKa TEXHHUECKOTO By3a

WznarensctBo  «JlaHby. DIEKTpOHHO-OMOIHOTEUHAS http://www.studentlibrary.ru -
crcTemMa

Pycckas BupTyaibHasi OnOJIHOTEKA http://rvb.ru —

UznarensctBo  «JlaHby. DICKTPOHHO-OMOIHOTEUHAS http://e.lanbook.com -
cucTemMa

EsxenenenbHUK Hayku W oOpasoBanms FOra Poccuu http://old.rsue.ru/Academy/A



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
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

«AxanemMus» rchives/Index.htm
Hayunas snextponHast 6ubanoreka «e-Library» http://elibrary.ru/defaultx.asp
OnekTpoHHO-0nbmoTeunas cucrema IPRbooks http://www.iprbookshop.ru -
DJIEKTPOHHO-CIIPABOYHAs CHCTEMa JIOKyMEHTOB B http://www.informio.ru
ctepe obpazoBanus «MapopMuO»
HudopmanmonHo-npaBoBas cucrema «KoHCysbTaHT- CeteBas Bepcus, JOCTYIHA CO
TLTIOC) BCEX KOMITBIOTEPOB B
KopropatuBHo#l cetu Uarl'yY
NudopmanmoHHo-TIpaBoBas cucrema «I apaHm CerteBast Bepcusl, JOCTYITHA CO
BCEX KOMITBIOTEPOB B
KopniopatuBHo# cetu Uarl'Y
D1eKTpoHHO-0MOroTeuHast cuctema «HOpaitm» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUMIIJINHbI

Teoperuuecknii Kypc

1) Jlexuuu: mpe3eHTaluy.

2) KoHTpombHBIE TECTHI.

3) CrcoK BOIPOCOB IS IIPOBE/ICHHSI COOECEI0BaHUSI.
4) Tabmuup.

5) BapuaHTbl 3a1aHui 11 KOHTPOJIBHBIX PaboT.

JlaGopaTopHbIii NPAKTHKYM

1) Tematuka u onmcanue Ta60PATOPHEIX PabOT (CHEIHATBHO Pa3PaOOTAHHKIN U U3IaHHBI
71a00paTOPHBIM MPAKTUKYM JUIS CTYIEHTOB XUMUYECKOTO HAaIIPaBJICHNU).

2) Habop XMMHYECKUX PEAKTUBOB K KaKI0i 1abopaTopHOii paboTe.
3) Jla6opaTopHble yCTaHOBKH, 060pyI0BaHIE.

11. METOAUYECKHUE YKA3AHUSI /151 OBYYAIOIUXCSI IO OCBOEHUIO
JUCHUTINHBI

Jucuunnrza « Xumush» HarpasiieHa Ha ¢popmupoBanue komrnereHuuit: YK-6, OITK-1.

IIpomesxyTOoUHast aTTecTanys NpearonaracT 3K3aMeH.

[Tpuctynas K M3y4eHUIO AMCLUUIUIMHBI, HEOOXOIUMO B IMEPBYIO OU€peb O3HAKOMHUTHCS C
coJiep;kaHueM paboueit mporpammbl gucuumiuHel (PITI).

Jlexuuy UMEIOT LENbI0 AaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAyUHBIX 3HAHUM.

[Ipu usyuenun u npopaboTKe TEOPETUUECKOTO MaTepuaa st 0akaJaBpoB HEOOXOIUMO:

- MOBTOPUTH 3aKOHCIIEKTMPOBAHHBIN HAa JIEKIIMOHHOM 3aHSATUU MAaTepuaja U JONOJIHUTH €ro C
Y4ETOM PEKOMEHIOBAaHHOM IO JAaHHOM TEME JINTEPaTyphI;

- IIpU CaMOCTOSTEJIbHOM W3y4YEHHM TEOPETUYECKOM TEMBI CIeIaThb KOHCIIEKT, MCIOIb3Ys
pekomennoBannsle B PIIJ[  nuTepaTypHble HMCTOYHHKM M pecypchl  HH(OpPMAaIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

- IIpY MOATOTOBKE K MPOMEKYTOYHON aTTECTAllMK MO0 MOIYJIIO UCIIOJIb30BaTh MaTepHalibl GoH/Ia
OLICHOYHBIX CPECTB.

JlabGopatopHble 3aHATHS MPOBOJATCS C IeNbl0 YriayOleHus U 3aKperuieHWs 3HaHuM,
MOJyYEHHBIX Ha JICKIUSAX U B MPOLIECCE CaMOCTOSITEIbHOM pabOThl Ha/l HOPMATUBHBIMU JOKYMEHTaMH,
y4eOHOM 1 HAyYHOH JIUTEPaTypOH.

[Tpu OATOTOBKE K J1A00OPaTOPHOMY 3aHATHIO HEOOXOIUMO:

- I3Y4YUTb, TOBTOPUTH TEOPETUYECKUI MaTepHUall IO 3aJaHHON TEME;

- IIpH BBIIIOJIHEHUH JOMAIIHUX PACUETHBIX 3a/laHUM, U3yUUTh, IOBTOPUTH TUIIOBBIE 3a/1aHNUA,


http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

BBITOJIHAEMBIE B Ay IUTOPUU.
Pexomengauuu no padore ¢ HAyYHOU U Y4eOHOM JTUTEPATYPOil
Pabora ¢ yueOHOI M Hay4dHOI NUTEpaTypOi SBISETCA IIaBHOM (OPMON CaMOCTOATENbHOM
paboThl U HEOOXOAMMA MIPHU MOJATOTOBKE K YCTHOMY OIPOCY HAa CEMUHAPCKUX 3aHITUSX, K MOAYJIbHBIM
KOHTPOJILHBIM paboTam, Ompocy, sk3aMmeHy. OHa BKIIOYaeT MpopadOTKy JIEKIIMOHHOTO MaTephaia —
U3y4YEeHHE PEKOMEHOBAHHBIX UCTOYHUKOB U JIUTEPATyphl IO TeMaTuke jJekiuui.  KoHCHeKT nekuuu
JOJDKEH — CcofiepKaTh  pedepaTUBHYIO 3alKuCh OCHOBHBIX BOIPOCOB JICKLWH, MPEIJI0KESHHBIX
npenogaBareneM cxeM (IpU HUX JIEMOHCTpAIMHU), OCHOBHBIX MCTOYHUKOB U JIMTEPATYphl MO TEMawm,
BBIBOABI 1O KaXIOMy BoOIpocy. KOHCHEKT MOMmKEeH OBITh BBINOJIHEH B OTACIBHOM TETpag o
npeaMetry. OH J0DKeH ObITh aKKypaTHBIM, XOPOILIO YUTA€MbIM, HE COJIEP’KaTh HE OTHOCSIIYIOCS K
TeMe HH(POPMAIIHUIO WIH PUCYHKH.
KoHcnekTsl Hay4HOI TUTEpaTyphl IPU CAMOCTOSTEIbHOM MOATOTOBKE K 3aHITHIM JIOJIKHBI
OBITH BBIIIOJHEHBI TAK)KE AKKypPaTHO, COJAEPYKaThb OTBETHI HAa Ka)K[blil MOCTABICHHBIM B TeMe
BOIPOC, UMETh CCHUIKY Ha MCTOYHUK HMH(pOpMaLUU ¢ 00g3aTeNIbHBIM YKa3aHHEM aBTOpa, Ha3BaHUS U
rojia M3JaHUs UCIOJIb3yeMOU Hay4dHOH juTeparypbl. KOHCIEKT MOXKET OBITH ONMOPHBIM (COIEPKaTh
JIUIIb OCHOBHBIE KJIIOYEBBIC MO3UIIMK), HO IIPH 3TOM MO3BOJISIOIIUM JIaTh MOJHBINA OTBET IO BOIIPOCY,
MOKET OBITh TOAPOOHBIM. OOBEM KOHCIIEKTA ONPEISIISICTCS CAMUM O0yJarOIUMCS.
B nporecce paboTsl ¢ yueOHON ¥ HAYYHOH JIMTEpaTypoi 00yJaroITUHCs MOXKET:
- JenaTh 3alUCU IO XOJAy 4YTE€HHS B BHUJE NIPOCTOrO WM PA3BEPHYTOro IUIaHa (Co3/1aBaTh
nepeyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);
- COCTaBJIATH TE3WCHl (IIUTHPOBAaHWE HAMOOJIeE BAXKHBIX MECT CTaTbU WM MOHOTrpaduw,
KOPOTKOE M3JI0KEHHE OCHOBHBIX MBICIIEH aBTOpa);
- FTOTOBUTh aHHOTAUH (KpaTKoe 0000I1IeHNE OCHOBHBIX BOIIPOCOB pabOThI);
- CO3/1aBaTh KOHCIIEKTHI (pPa3BEpHYTHIE TE3UCHI).



Pabouas mporpamMma AMCHUIUIMHBI «XHMHS» COCTaBJI€HA B COOTBETCTBHM C TpPEOOBAHHMIMH
OI'oC BO mno cHnenuasbHOCTH 08.03.01. «CTpouTenbCTBO», YTBEPKACHHOIO MPUKA30M
MunucrepcrBa oopazoBanus u Hayku Poccuiickoit @eneparun ot 31 mas 2017 1. Ne 481.

IIporpammy cocraBuiia:

CT. iperr. Kapeapbl XUMUH EBnoea A.4.



Pabouas nporpamma yTBepikJieHa Ha 3acejlaHuu Kadeapbl XUMUU

[Tpotokoun 3acemanuss Ne _ 10 oT « 21 » uioHd 2022 r.

3aBeayromuii kadeapoit

| Cyareirosa 3.X. /

Pabouas nporpamma ogo06peHa yueOHO-METOJUIECKIM COBETOM

XUMHKO-OMOJIOTHYEeCKOro__ aKkyibTeTa

ITporokon 3acemanus Ne 10 OT « 23 » HIOHA 2022 1.

[Ipencenarens y4eOHO-METOJUYECKOTO COBETA

[/ TlnmeBa AM. /

HporpaMMa pPacCMOTpCHA Ha 3aCCAaHNHA yqe6HO-M€TOI[I/I‘IeCKOl"O COBCTAa YHUBCPCUTETA

[Tpotokoun 3acemanust Ne _ 10 oT « 29 » WioHA 2022 r.

HpeI[CeI[aTCJ'IL Y‘-Ie6HO'MeTOI[I/ILIeCKOFO COBCTAa YHUBCPCUTETA

/Xamarymasros IILB.
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