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1. IIEJIM OCBOEHUA YYEBHOU JUCIHUATLIAHBI

I_Ie.]IﬂMI/I OCBOCHHUSA JUCHUIIINHBI «Oﬁ].[laﬂ XUMHUSA» HABJIAIOTCH:

- M3YYEHHUE CTYJEHTaMU OCHOBHBIX MOHATHUI U 3aKOHOB XMMUHU;
- OCBOCHHME OCHOBHOI'O MaTepuaja 10 CTPOCHHUIO aTOMOB, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSM,
CBSA3aHHBIM C MEPUOJUYECKUM 3aKOHOM M IEpUOANYECKON cuctemon anemenToB 1. 1. Menneneesa;
- H3y4Y€HHUE OCHOB XMMUYECKOH TEPMOAMHAMUKYU ¥ KMHETHKH XUMHUECKUX MIPOLIECCOB;

- IIOJIy4YCHHC FJ'IY6OKI/IX 3HAHUU T10 TEOpHUU paCTBOPOB U TCOPUH IJICKTPOXUMHUICCKUX ITPOUECCOB.

2. MECTO YYEBHOMH JIJUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Jucommnmmaa «OO0mas XuMHusS» OTHOCUTCS K 00s3aTeIbHOM YacTH AUCHUIUIMH bioka 1;
u3y4aetcs B 1-oM cemectpe.

[IpennaraemMsplif Kypc MOMOXKET CTYACHTaM MPUOOPECTH 3HAHUS 110 OCHOBHBIM XUMUYECKUM
MOHSTUSIM, TTOHSTH CYIIIHOCTh MPOTEKAHUSI XUMUYECKUX TIPOLIECCOB.

Tao6auua 2.1.

Cesi3p qucuumMHbl «O0masi XUMHUS» € MOCJACAYIONUMH  JTHCHHUILIMHAMH M CPOKH MX
U3y4eHust

Kon JIMCIUIUIMHBL, TOCIEAYIONIME 32 AUCLUILUIMHON CemecTtp
JUCHAILIAHEI «OO01as XxumMus»
b1.B.03 AHamuTnyeckass XUMHUS 2
b1.0.08 Oprannueckasi XuMus 3
b1.0.15.03 buoxnmusa 4

B pe3yibTaTe 0CBOEHUSI TUCHMIIMHBI CTYIEHT H0JIKEH

3HATh:

[TpuHIMIBI KTacCUPUKAMKA U HOMEHKIIATYpy HEOPraHMYeCKHX COEIMHEHU;
OCHOBHBIE THUIIBI XUMUYECKUX CBSI3EH;

OCHOBBI COBpEMEHHOW TEOPUU CTPOCHHUS aTOMA;

Teopuro KOMIUIEKCHBIX COEIMHEHU;

OCHOBBI PHEPI€TUKHN U KUHETUKH XUMHUYECKUX MIPOLIECCOB;

Teoputo pacTBOPOB HEAIEKTPOJIUTOB U JIEKTPOJIUTOB;

OCHOBBI 3JIEKTPOTUTHYECKUX TPOIIECCOB.

YMmerh:

L4 HaXOILI/ITB CBA3b MCXKY CTPOCHHUEM BCIICCTBA U €TO XUMUUYCCKUMHU BO3SMOXKXHOCTAMU,

e Pemath a100bIe XUMHYECKHE 3a7jaud, ONMUPAsCh HA TEOPETUYECKUH MaTephall OCHOB
XUMHUH,
e [IpoBomuTh mpocreiiire pacuérbl MO OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIM PEAKIIHIM,



JHEPreTHYECKUM U KHHETUYECKHUM MPOIIecCcaM, TEOPHH PACTBOPOB;

e PabGorarp B naboparopu ¢ HCIONB30BAHHEM TMPOCTEHUIETO  J1TaOOPATOPHOTO
000pyI0BaHNS;

e CoCTaBisATh XUMUYECKHE PEAKIIUU JIFOOBIX XUMHUYECKUX MPOILIECCOB M BBIMOJIHATH HA UX
OCHOBE HEOOXOIUMBIE PACUETHI.

Biaangern:

e  MeTOoaMKOH MPOBEICHHUSI XUMHYECKOTO IKCIICPUMEHTA B JTAOOPATOPHBIX YCIOBHSIX;

e YMeHHEM MPaBUIBLHOTO OOBSCHEHUS PE3yJIbTaTOB IKCIEPUMEHTA, €CITU JaXe Pe3ysIbTar
OTPHUIIATETbHBIN;

e MeromaMu OKa3aHUs TIEPBOM MTOMOIIU TIPU HECYACTHBIX CIyYasiXx B XUMHUECKOU
nabopaTopun

3. KOMIIETEHIIMA OBYYAIOIIEI'OCs1, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA YYEBHOU JUCIUIIJIUHBI.

Hpouecc HN3YUCHUA NUCHUIUIMHBI HAIIPABJICH Ha (I)OpMPIpOBaHI/Ie QJICMCHTOB CJICAYIOIIHUX

komreteHnuit B coorBercTBru ¢ GI'OC BO u OITOII BO 1o nanHoMy HampaBiIeHHUIO MOATOTOBKHU:

HaumenoBa Kona, Kona, HaMMeHOBaHHe HHAUKATOpA
HHEe KaTeropud HanWMeHOBaHHe AOCTHKEHUS] KOMIeTeHIHH
(rpynnbl) YHHBEPCAJIbHOMI
KOMIIeTeHIIHH
Cucremuoe u kpu- YK-1. Cnocoben| VYK-1.1. Ananuzupyer 3a7a4y, BbIICIIS €€
THYeCcKoe OCYILIEeCTBJISATH  MO0- 0a30BbI€ COCTABJISIOININE;
MBILIIEHHE HCK,  KPUTHYeCKHi VK-1.2. Onpepienser, HHTEPIPETHPYET U

aHaJIM3 uH(popMa-
MU, IPUMEHATH
CHCTEeMHBIN MOAX01
JJISl pelleHus mocTa-
BJICHHBIX 33124

pamxkupyeT uHpopmanuoo, TpedyeMyro Ui perieHHs
MOCTaBJICHHOM 3aJ]a4M;

YK-1.3. OcymiectBisier mouck HH(OpMaIiu
JUISL PEIIeHUs] MOCTABIEHHOW 3a/layil MO Pa3IUYHBIM
TUIIAM 3aIIPOCOB;

YK-14. Ilpu o6pabotke  uH(popMaIuu
oTnvyaeT (GakThl OT MHEHHMH, HHTEPIPETAIUH,
OLIEHOK, (opMupyer coOCTBEHHbIE MHEHHUS U
CY’KICHHSI, apTyMEHTUPYET CBOU BBIBOJIbI U TOUKY
3peHus;

YK-1.5. PaccmarpuBaeT ®W  Tpeaiaraet
BO3MOXXHBIE BApUAHTBl PELICHHUsS IOCTABIECHHOU
3aJ1a4yM, OIICHUBAs UX JOCTOMHCTBA U HEJOCTATKH.

Pa3paborka n OIIK-6. Cnoco0eH OIIK-6.1. IlprimeHsseT OCHOBHBIE KOHIICHIUU U
peanu3anusi NMpo- HMCHNOJb30BaThb 04304 METOIbI, COBPEMEHHBIE HAIIPaBJICHUS MaTEMaTHKH,
rpaMm y4eOHBIX Bble 3HaAHMA B (U3MKH, XUMHMH U HayK O 3eMJe, 3HAET aKTyaJbHbIe
AUCHHUILINH B| o0jacTH MaTeMaTH{ NPOOJIeMbl OMOJIOTUYECKUX HAYK U TEPCIEKTUBBI
paMKax  OCHOB-{ KM, (pM3MKH, XMMHH, MEXIUCLUUILUIMHAPHBIX UCCIIECIOBAHUI;

HOM o00meo0Opaq Hayk o 3emie W
30BaTEJbHOH OMOJIOTMM B JKM3- OIIK-6.2. Vcnonb3yeT HaBBIKK J1aOOPaTOpHOU
NpOrpaMMbl Bl HEHHBIX CHTyalusix; paOOTbl U METOJIbl XUMUH, GUZNKH, MATEMATHUYECKOTO
COOTBETCTBHM ¢ NPOTHO3HPOBATHL M0 MOJEIMPOBAHUS WU MATEMaTUYECKOW CTATUCTHKU B

TPeOOBAHUSIMH | CJIEACTBHS cBoeil npodeccHoHaNbHON AEATSIHbHOCTH;
(enepajabHbIX npogeccuoHaILHOM
rocyxapcrBeH- COI[I/IaJIBHOﬁ esi- OIIK-6.3. I/ICHOJ'H)?)yeT METOABI

HBIX  00pa3oBa{ TeJbLHOCTH, HecTH| CTAaTHCTHYECKOTO OLICHMBAHUS U MPOBEPKHU THIIOTE3,




TeJbHBIX OTBETCTBEHHOCTb 33 TIPOTHO3UPOBAHMS  TEPCHEKTUB M COLMAIBHBIX
CTaHJAAPTOB CBOM pelieHHs MOCIIEACTBHIA cBOEH npodeccnoHanbHOM
JIeSATEITbHOCTH.

4. OFBEM JINCIIUIIUHBI U BUJIbI YYEEHOMN PABOTHI

Tao6auua 4.1.
O0beM TMCUMILVINHBI M BUbI Y4eOHOH padoThl
Buj yueOHoii padoThl Bcero 1
4yacos cemecTp

OO6m1ast TpyA0€MKOCTh JTUCIUIUIMHBI 216 216
AyaUTOpHBIE 3aHATHS 68 68
Jlexknun 36 36
JlaGopaTopHble 3aHATHA 32 32
CamocrosiTenbHast pabora 94 94
KonTposns 54 54

5. COAEPKAHME JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE II0 TEMAM
(PA3AEJAM) C YVYKA3BAHMEM OTBEJEHHOI'O HA HHUX KOJUYECTBA

AKAJJEMUYECKHUX WJIU ACTPOHOMHUYECKHX YACOB U BHUJIOB YYEBHBIX
3AHSITUM

5.1. CTpykTypa AUCHUNITHHBI

OO1m1ast TPYA0EMKOCTh TUCIMILIMHBI COCTABIISET S5 3a4eTHRIX equnwmil, 180 yacos.

Tao6auua 5.1.
NeNe | HammeHoBaHue pa3jesa o | = Buani DopMbI
n/n (TembI) § 5 y4eoHoi TEKYIero KOHTPOJIst
= § padoThI yCIeBaeMOoCTH
© J | JI3 | CP
1. | OcHoBHBIE TIIOHATHA XU- | 1 1 2 - 8 CobecenoBanue,
Mud. CTEXHOMETPUICCKUE TECTOBBIN KOHTPOITb,
3aKOHBI. Kontponbnas padoTta 1
2. | OcHOBHBIE KJIacChl HEOP- 12| 4 2 | 10 CobecenoBanue,
FaHUYECKUX COCIMHEHUN TECTOBBII KOHTPOJIb.
Konrponsnas padora 2
3. | Ctpoenue aroma. 1|3, | 4 4 10 CobecenoBanue,
4 TE€CTOBBIN KOHTPOJIb.
KonTponbhas pabora 3
4. | llepuonuueckuit 3akoH u | 1 | 5, | 4 4 8 CobecenoBanue,
NepuouecKasl  CUcTeMa 6 TECTOBBIA KOHTPOJIb.
XUMHUYECKUX JIEMEHTOB KonTponbnas pabora 4
JI.A.MeHnneneena.




5. | Xumudeckas CBS3b. 117, | 4 4 10 CobecenoBanue,
8 TECTOBBIN KOHTPOJIb.
Kontponbnas padota 5
6. | CxopocTb xumuueckux | 1 | 9, | 4 4 | 10 CobecenoBanue,
peakiuii. XHUMHYECKOE 10 TECTOBBIN KOHTPOIIb.
paBHOBECHE. KOHTpOJ'IBHaH pa60Ta 6
7. | DHepreruka u HampaByien- | 1 | 11, | 4 4 10 CobecenoBanue,
HOCTb XMMHUYECKHUX IIPO- 12 TECTOBBII KOHTPOJIb.
I[ECCOB. KonTponbHas pabota 7
8. | PactBopbl. Teopus anekr- | 1 | 13, | 4 4 10 CobecenoBanue,
POJIMTUYECKON JUCCOIIHA- 14 TE€CTOBBI KOHTPOJIb.
LUU. KonTtponbhas padota 8
9. | OKHCIUTEIBLHO-BOCCTAHO- 1 |15, 4 4 10 CobecenoBanue,
BUTEJIbHBIE PEAKIIUU U 16 TECTOBBII KOHTPOJIb.
3IEKTPOXUMUYECKHE TPO- KonTponbhas padota 9
[ECCHI.
10 | Kommiekcuble coemuue- | 1 | 17 | 2 2 8 CobecenoBanue,
HUSL. TECTOBBII KOHTPOJIb
KontposnsHas padora 10
UTOro: 36 | 32 | %4

5.2. Copep:xanne TUCUMILIMHBI «XUMHUS»

Pa3znen 1. Beenenune

OcHOBHBIE TIPOOJIEMBI COBPEMEHHON HEOpPraHW4ecKkoil xumuu. Pycckas HOMeHKIaTypa
HEOPraHMYECKUX COCIAMHEHHUH (KUCIIOpOJ, OKUCEN, THAPOOKUCH, BOJA, IIEJI0Yb, IEPEKUCh BOJOPO/A,
CEPHOKHUCIIBIN, XJIOPUCTBIN U T.1.). MexyHapoaHas HOMEHKIATypa. XUMUS U 3KOJIOTHsl.

OcHOBHBIE NIOHATHSA U 3aKOHBI XMMHH. ATOMHAsl €MHHALA Macchl. ATOMHAsl U MOJIEKYJIIpHast
Maccel. Moisib. MonbHas Macca. BanentHocts. CTeneHb OKHcieHUs. DKBUBaleHT. MoiibHas Macca
skBHBaJIeHTa. OlpeneneHuss XUMHUYECKOTO SKBUBAJICHTA IJIEMEHTA, KUCIOTBI, TMIPOKCHIA, COJIH,
okcyia.  OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE  SKBUBAJIECHTHl. 3aKOH  CTEXMOMETPUU.  3aKOH
HKBHUBAJICHTOB.

Pa3zgen 2. OcHOBHbBIE KJIACCHI HEOPTAHUYECKHUX COeIMHEeHUI
Knaccudukanus HeopraHMUecKux coequHeHuid. OKCHIbI, KHUCIOThI, OCHOBAaHHUS, COJU.
Knaccudukanus, pusnyeckne 1 XuMUYECKHE CBOMCTBA, CIIOCOOBI MOTYUYSHUSI.

Pasnen 3. Ctpoenne atoma. PaspuTne npeacraBieHuii 0 CTDOEHHH aTOMa
ATOM — Kak ciioxHas cucteMa. CioxkHasi CTpyKTypa siapa. [I[poToHbI 1 HEUTPOHBL.

JIBOMCTBEHHas IpUpoAa HIIEKTpOHA. Macca W 3apax DJIEKTpOHOB. BoiaHOBBIE CBOMCTBa
anekTpoHoB. CooTHomeHne HeomnpeaeneHHoctu [eizenOepra. I[lonsitue opOutanu. BomHoBas
¢yHkuuss u BoimHOBoe ypaBHeHue Illpenunrepa. PagmanbHas u  opOuTanmpHas —COCTaBISIOIIUE
BOJTHOBOM (DYHKITHH.

KBanrtoBbie uncma. CTpykTypa SJEKTPOHHBIX o00Ooyiouek. KBaHTOBbIE YPOBHH, KBAaHTOBBIC
MOAYpOBHH, S-, p-, d-, f- atomubie opOuTamm. [lpaBuna KieukoBckoro. PeanpHbIE pacmoiioKeHHs
YPOBHEH U MOLYPOBHEU B aTOME.

OcCHOBHBIE IPUHIUIIBI PACTIPEACICHUS JJIEKTPOHOB B aTOME: IPUHLUII HAaUMEHbIIEH YHEPIHH,
npuHiun [aynu u npasuino ['ynna.

N300pakeHne 3IEKTPOHHOM CTPYKTYyphl aTroMa IpH TOMOLIM 3JIEKTPOHHBIX (opMylT H
KBAHTOBBIX SYEEK. DHEPreTUUECKHUE JUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.



Pasnen 4. Ilepuoamyeckuii 3aKOH M nNepuoanveckas cucrema 3iemeHToB /JI.HU.
MemnpeieeBa

[Toncku OCHOBBI KiIaccU(DUKAIMM XUMHUYECKUX SJIEMEHTOB N0 OTKPBITHS MEPHOIUYECKOTO
3aKOHa.

Tpu stama paboter J[.M. MeHneneeBa B 007acTU CUCTEMATUKH XUMHUYECKHX JIIEMEHTOB.
®opmynupoBKa rnepuoguueckoro 3akoHa. Co3gaHue MEPUOJUYECKOM CUCTEMBI  3JIEMEHTOB.
Jlornueckue BBIBOJIbI U3 IEPUOIUYECKOTO 3aKOHA U IEPUOJUYECKON CUCTEMBI 3JIEMEHTOB.

CoBpemenHass  GOpMyJIUpOBKa  Iepuoanydeckoro  3akoHa. CTpyKTypa  COBpPEMEHHOM
MEPUOJIUYECKON CHUCTEMBbl 3J€MEHTOB. KOpOTKONEpHOAHBIH U JJIMHHONEPUOAHBIM BapUaHThI
nepuoanyeckorn cucreMsl. llepuon. I'pymma. /[lenenue rpynmbel Ha mnoArpynnsl. Tunudeckue
3JIEMEHTHI, MTOJIHBIE aHAJIOTH.

s-, p-, d-, f- amemenThI. BHYTpEeHHSISI 1 BTOPUYHAS IEPUOIUIHOCTb.

3aKOHOMEPHOCTH M3MEHEHUSI OCHOBHBIX XapaKTepPUCTHK aTOMOB IO Iepuojam u
rpynmnam. Paauycel aTOMOB M HMOHOB, 3JHEPrus HMOHHU3ALMH, CPOACTBO K JJEKTPOHY,
BJIEKTPOOTPULIATENBHOCT: U3MEHEHUsI JOTUX XapaKTepUCTUK 10 MEepUoJaM U TPYIIIaM.
3aKOHOMEPHOCTH H3MEHEHHUSI BaJICHTHOCTH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB
DJIEMEHTOB M CBOMCTB OJHOTHIIHBIX COCIUHEHUH.

BanenTHBIC 27EKTPOHBI 1 MHOTOOOpa3ue BaJ€HTHBIX COCTOSHUN aTOMOB s-, p-, d-, f-
2JIEMEHTOB.

Paspnen 5. Xumunyeckas CBA3b

Tunsl xumuueckoit cBszu. KoBaneHTHas (mosisspHas ¥ HemossipHas). MeToa BaJIeHTHBIX CBsI3ed
(MBC). Curma- u nu-cBsi3u. OCHOBHBIE XapaKTEpPUCTUKHU KOBAJIEHTHOM cBsA3W. JlinHA M 3Heprus
cBs3u. KpatHocTh cBsizu. ['mOpuamsanusi aToMHBIX opOuTaneil. Meron MOJEKyJISIpHBIX opOuTanen
(MO JIKAO). DHepreTudeckue auarpaMMbl TOMO- U T€TE€pOSAEPHbIX MoseKys. [lonspusanus cBszu.
JMmonbHBIA MOMEHT CBA3M. XapaKTEPUCTUKU B3aMMOJICHCTBYIOIIMX aTOMOB: MOTEHLIHUAN MOHU3ALUH,
CPOJICTBO K DBJEKTPOHY, OJJEKTPOOTPULATEIbHOCTh. JMoOHHAsg CBsA3b Kak MpEeNeNbHbIA Cllyyal
KOBAJICHTHOM MOJSIpHOM CBsi3U. JJOHOPHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHUsl KOBAJIEHTHOUW CBSI3H.
Bogoponnas  cBs3b.  MexMonekynspHas M BHYTPUMOJIEKYJISIpHas ~ BOJOPOAHAs  CBA3b.
MexMoneKyIapHble B3aUMOACHCTBUS MOJIEKYJ. 3HA4Y€HHE BOJOPOAHBIX CBs3ed. Merammueckas
cBs13b. KoMiekcHble coennnenus. KoopaunannonHas teopust. TUnnyHble KOMIUIEKCOOOpA30BaTENN U
aura"abpl. MOHO- M MOJUACHTATHBIE JUTAHIbl. XEJaTHbIE KOMIUIEKCHI. M30MepHs KOMIUIEKCHBIX
coenuneHni. Kimaccudukaims 1 HOMEHKIIaTypa KOMIUIEKCHBIX coequHeHni. KBaHTOBOMEXaHUUeCcKne
METO/bl TPAKTOBKM XMMHYECKOM CBSI3M B KOMIUIEKCHBIX COEIMHEHHUAX. Jlucconmanus KOMIIEKCHBIX
coenrHeHM. KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOIO HOHa. IIpuMeHeHue  KOMIUIEKCHBIX
COETMHEHUH.

Pa3znesn 6. KuHeTnka U MeXaHM3M XMMHYECKHX peaKuuii

CKOpOCTh XMMHUYECKOM pEeaklMM, €€ 3aBUCUMOCTb OT HPHUPOAbl U KOHIEHTPALMH PEareHTOB,
TeMriepatypbl. KoHCTaHTa CKOpOCTH, €€ 3aBHCHUMOCTh OT TEMIIEpaTypbl. YpaBHEHHE AppeHHUyca.
OHeprus aktuBauuu. [loHsATHE O TEOpUM AKTUBHBIX COYAAPEHUN, aKTUBUPOBAHHOM KOMILJIEKCE B
TEOpHH aOCOJIIOTHBIX CKOPOCTEH peakiuu. MeXaHW3M M KHHETHKa pPEaKIuid B TOMOTEHHBIX U
rereporeHHbix  cucremax. Llemnsie (H.H.CemenoB) wu  koneGatenvubie  (b.I1.bemoycos,
A .M. KabGoTtuHckuil) peakiuu. ['oMoreHHbIl ¥ reTeporeHHblid katanus. KuHetnueckuil BbIBOJ 3aKOHA
JIEUCTBYIOIIUX Macc.

Nurubutopel n wmHruOupoBanue. OCOOCHHOCTH KHHETHKH Ta3o(a3HbIX, >XKUIKO(A3HBIX H
TBep10Ga3HBIX peakiuil. MexaHU3MbI peakIuil ¢ y4acTueM OPraHUYeCKUX COSIMHEHUM.

Xumuyeckoe paBHoBecue. OOpaTtuMble U HeoOpaTHMble XMUMHUYecKue peakiuu. CocTosHue
paBHOBECHs]T U TPHUHIMI  MHKPOCKOMHMYECKOW oOpatumoctd peakiuu. KuHeTnyeckuii u
TEPMOJIMHAMUYECKUHN MOAXObI K ONMCAHUIO XUMUYECKOTO PABHOBECHSI.

KoHcTaHTa XMMHYECKOrOo paBHOBECHSI M pa3iuyHble cnocoObl ee BblpaxkeHus. CBA3b
KOHCTAHTBl XMMHUYECKOTO PAaBHOBECHS CO CTaHIAPTHHIM H3MeHeHueM sHepruu ['nb6ca. Cmernienue
XUMHUYECKOTO PaBHOBECHs IpU M3MeHEeHUH yciioBui. [Ipunnun Jle [Hlatense.

Brnusnue cpeapl Ha TpoTeKaHWe XUMHUYecKuX peakiuil. OcoOeHHOCTH Tra30(a3HbIX,
KHUIKOPa3HBIX, TBEpAO(pA3HBIX peakuuid. Poib SHTANBPIMIHOTO W SHTPONUHHOTO (PAKTOPOB B
ONpE/IETICHUN HaIlpaBJIEHUs Mpolecca.



Pa3nes 7. JHepreTnka M HaNPaBJICHHOCTH XUMHUYECKHUX MIPOLECCOB

OcHOBHbIE MOHITHUS XUMUYECKOW TEPMOJIMHAMUKU: CHUCTEMA, TapaMeTpbl COCTOsIHUSA, paboTa,
JHEPrus, TEIIoTa.

BHyTpeHHss sHeprus, U ee U3MEHEHUE MPU XUMUYEeCKUX U (ha30BbIX npeBpaieHusx. [lepsoe
HAyalo0 TEPMOAMHAMHMKH. OHTaIbOUs 00pa3oBaHUS XUMHUYECKHX coefauHeHuil. CraHmaptHoe
cocrostnue. CTaHmapTHble SHTaNbNUU oOpa3oBaHus. TeroBble 3(G(EKTbl XMMHYECKUX pPEaKIIMM.
TepMoxuMuueckue pacueTbl, OCHOBaHHbIE Ha 3akoHe I'ecca. TepMoxuMHUECKHE ILIMKIIBI.
Temnoemkocts. TemneparypHasi 3aBUCUMOCTb TEIIJIOEMKOCTH U SHTAJIbIIHUH.

Bropoii 3akoH TepMOAMHAMHMKH. OHTPONMs. 3aBUCHUMOCTb 3HTPONHMU OT TEMIIEpPATYpBHl.
CranpaptHas sHTponus. M3mMeHeHune sHTponuu npu (a30BbIX MEpeXxoJax U XUMHUYECKHX pPEaKIUsX.
Oneprus I'n60ca u sueprust ['enpmromnsia. Kputepuili caMorpon3BoIbHOTO MPOTEKAHUS MTPOLIECCOB.
XUMUYECKUH MOTEHLHUAN, 3aBUCUMOCTh XHMHUYECKOIO IMOTEHIMajla OT KOHILIEHTpAlUH, aBJICHUS
peareHToB. Y CI0BHE XMMHUYECKOT0 paBHOBecHs. M30TepMa XMMHUECKOHN pEeaKLnu.

KoHcTanta XumMu4eckoro paBHOBECHS Kak Mepa INIyOMHBI IPOTEKaHHs IMPOIECCOB.
Hcnonp30BaHne 3HAYEHUI CTaHIAPTHOM SHTAJIBIIMU U SHTPOIUM JJI1 pacuyeTa KOHCTAaHT PaBHOBECUS
XUMHUYECKUX peakiuil. PakTopbl, BIAUSIONIME HAa BEIUYUHY KOHCTaHTbl paBHOBeCHS. TepMOAMHAMU-
YEeCKHUIl BBIBOJ| 3aKOHA JEHCTBYIOIIMX Macc. CiBur xumuuyeckoro pasHoBecus. [Ipunnun Jle [Hatense.

Pasnen 8. PacTtBopsl

PactBopb! xuakue (BOIHBIE W HEBOJHBIC), TBEpIbIE U ra3000pa3zHbie. CrOcOObI BBIPAKECHUS
KOHIIEHTPAllUU PacTBOPOB: MaccoBasl J10Ji, MOJSPHOCTb, HOPMAJIBLHOCTb, MOJISJIBHOCTb, MOJISIPHAS
Jonist. BnusitHue Ha pacTBOPUMOCTb 3HEPTUU CTPYKTYPhl KPUCTAJUIMYECKOIO BEUIECTBA U SHEPIUU
coJibBaTali. PacTBOpBI HaCHIIIEHHBIE, HEHACHIIICHHBIE W, KOHIICHTPUPOBAHHBIE U pa30aBIICHHBIC..
PactBOpHI HieanbHbIE U peabHBbIE.

[TonsATHE O KOJUTOMAHBIX PACTBOPAX.

KonnuratuBHble CBONCTBAa pacTBOPOB HE JIIEKTPOJMTOB W 3JIEKTPOJUTOB. JlaBieHue mnapa
OuHaApHBIX pacTBOpPOB. 3akoHbl Payms. Kpuockonus u 30yJTMOCKONUST KaK METOMBI OMPEISTICHHS
MOJIIpHBIX Macc. OCMOC U OCMOTHYECKOE JaBJICHHUE B HEOPTaHUYECKUX M OMONOTUYECKUX CHUCTEMaXx.
3akonbl Payns m Bant ['odda mns pacTBOpoB HE 3JEKTPOIUTOB U JIEKTPOIUTOB. M30TOHMUYECKUN
KO3 UITUEHT.

Onekrponutuueckas auccormaius (C.Appenunyc). CuibHbIE U clla0ble AIEKTPOIUThL. CTeneHb
MU KOHCTaHTa auccouuanuu. MakTopbl, BIMUSIONIME HA CTENEHb AJIEKTPOIUTHYECKON IHUCCOIUAIUU.
Kaxymasicss creneHb OUCCOLMAIMU CHIIBHBIX 3JIEKTPOJIUTOB. Jluccoumanus cinabbIX 3J€KTPOIUTOB.
3akoH pa3BeneHuss OcTBaiba.

Bopna xak BaxkHeWmmi pacrBopurensb. KoHncranra qucconuanuu Boabsl. IoHHOE pou3BeneHue
BOJIbl. BOoIOpoiHbIN ITOKa3aTelNb.

I'mppomus w conbBonu3 coseid. KoHcTaHTa paBHOBecHsl peakuuu Tuaponusa. dakropsi,
BIIMSAIONINE HA PABHOBECHE PEAKIIMII THIPOJIN3A.

[IpousBeneHne pacTBOPUMOCTH IJIOXO PACTBOPUMBIX CHJIBHBIX DSJIEKTPOJIMTOB. Y CIOBUS
OCaXJICHUs U paCTBOPEHUS OCA/IKOB.

Paznen 9. OKUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE PEAKINU

Teopust OKHCITUTENHbHO-BOCCTAHOBUTENBHBIX peakuuil. Kinaccudukamuss OKHCIUTENBHO-
BOCCTAaHOBUTEIBHBIX peaKuuii. MeKMOneKyIIsIpHBIE, BHYTPUMOJIEKYIAPHEIE, peakiuu
nucnponopionupoBanusd. Okuciaurens. BocctanoBurens. [Ipoliecchl OKUCIEHNS U BOCCTAHOBIICHUS.
Cocrasiienue ypaBHeHI/Iﬁ OKHUCJIIHNTCIBbHO-BOCCTAaHOBUTCIbHBIX peaKIII/If/'I MCTOJOM BJICKTPOHHOI'O
OanmaHca U MeTOJIOM monypeakiuii. CTerneHb OKUCIEeHUs aTOMOB B MoJekyie. [IpaBuna onpeneneHus
CTCIICHU OKUCJICHUA aTOMOB B MOJICKYJIaX U CJIIOKHBIX MOHAX.

Pa3nes 10. OCHOBBI 3/1eKTPOXUMHUH

DneKTpoAbl, TajdbBaHUYECKHH »dieMeHT. (CxemaTHueckoe H300pakeHHue TajJbBaHUYECKOTO
aleMeHTa. DJEKTPOAHBIA moTeHuuan. CTaHAapTHBIN 3JeKTpoaHbii noteHiman. DJC, cranmpaptHas
S/1C.

Psin nanpspxkenuid. YpaBuenue HepHcta DnekTpoiin3 pacTBOPOB U PaCILIaBOB.



Pa3zgen 11. KommiexkcHbIe coeIHHEHUS
Kommekcusie coeaunenus. Koopaunaumonnast teopusi BepHepa. OCHOBHBbIE THIIbI
KOMIUIEKCHBIX coelMHeHni. HoMeHknaTypa KOMILIEKCHbIX coelrnHeHui. [IpakThuueckoe npuMeHeHue
K. C.
6. OBPA30OBATEJIBHBIE TEXHOJIOI'UA

[Tpu u3yuyeHNH TEOPETUIECKOTO Kypca Ha JIEKIUAX MpeyCcMaTpUBaeTCs 3aJI0)KeHHe MaTepuana B
BUJE npe3eHTauu. OTenbHbIe JIEKIMH U3JIaratoTcsl 0 IPOoOJIEMHOM TEXHOIOTHH.

Ha nekumsx uMCHONB3yIOTCS B KadecTBEe JEMOHCTpAallMOHHOTO Martepuana [lepumomndeckas
cuctema aiemeHToB J[. M. MenzeneeBa u psl Ipyrux CpaBOYHBIX TAOJIHIL.

[Ipy u3ydyeHUU CBONCTB OTAEIBHBIX XHUMHUYECKHUX COCIWHEHUN W XUMHYECKHX IPOIIECCOB
IIpelyCMaTPUBAETCS IOCTAHOBKA JIEKIIMOHHBIX JIEMOHCTPALIMOHHBIX OIBITOB.

HekoTopsie pasnensl TEOpEeTHYECKOro Kypca H3y4yaloTCs C HCIOJIb30BAaHUEM OIepekarolien
CaMOCTOSITENTLHON pabOThI: CTYACHTHI IMOYYaIOT 3aJaHus Ha O3HAKOMJICHHE C HOBBIM MaTE€pHaIoOM 10
€ro M3JI0KECHHS Ha JIEKIUIX.

[lepen ouepenHoil Inekuued, Kak TMPaBUIO, MPAKTUKYIOTCS «JIETYYKH» 10 MaTepuaity
IOpeaplaylield JeKUMu. OTO TO3BOJIAET ONPENCNIUTh CTENEHb YCBOEHHS M3JI0)KEHHOTO paHee
Matepuana. /st 6onee 0CHOBATENBbHOM OLIEHKH YCBOSIEMOCTH TEOPETUYECKOTO MaTepuaia CTyIeHTaMu
UCTIONB3YIOTCSl TECTHI, @ TaKXKe TPAJUIMOHHBIE MHCbMEHHBIE W YCTHBIE KOHTPOJBHBIE MEPOIPHUSTHS
(KOJJTOKBHYMBI, KOHTPOJIBHBIE paOOTHI).

[Tpu mpoxoxaeHu 1a00paTOPHOTO MPAKTUKyMa CTYACHTaM Ipeuiaraercsi paboTaTth B MabIX
rpynmnax: yueOHas rpyrna pa3ouBaercs Ha HECKOJIBKO HEOOIBIINX TPYII — 10 2-3 YesloBeKa.

Kaxknas rpynna BbIOJHSET 3aAaHue (J1aOOpaTOpHBIE OMBITHI) K3 JaO0OPAaTOPHOTO MPaKTUKyMa
o o01iel u HeopraHudeckor xumu. [Iporecc BoIoNHEHUS 1a00PaTOPHBIX OMBITOB OCYIIECTBISETCS
Ha OCHOBE OOMEHa MHEHUH U BbIOOpA ONTHMAIBHOIO MyTH PEIICHHUS.

Ha ocHoBaHMM TONMy4YeHHBIX [AHHBIX 0 BCEM OMbBITAM KaXKIbIH CTYAEHT 3allOJIHSAET CBOU
71a00paTOPHBINA JKypHAJI, T/Ie 3allUCHIBAET PE3YJIbTAThl ONBITOB, HAOIIONEHUS, COCTABISET YpaBHEHUS
peakiuil XMMHYECKHX TMPOIIECCOB, €CIM HYXHO TPOU3BOAMT COOTBETCTBYIOIUE pACUeThl H
pe3yJbTaThl MPECTABISET B BUJE Ipa)uuecKoil 3aBHCUMOCTH.

Ha coGecenoBanuu ¢ mpernojaBareieM CTyIEHT MpeAcTaBiseT 0oQOpMIECHHBIA OTYET MO JaHHON
nabopaTopHOIl paboTe W OTBEYaeT Ha BOMPOCHI MPENOAaBaTeNs, CBA3aHHBIE C METOAMKON pPabOTHI,
pe3ynbraTaMu U BeiBojgamu. [lo psay paboT mpemgycMaTpuBaeTcs NPUMEHEHHE TECTOBOTO METOoJa
«3aLTATHI.

['pynmoBas pabota B XUMHUYECKOU JTaOOPATOPUHN CTUMYIUPYET COrTIACOBAHHOE B3aUMOJICHCTBUE
MEXJ1y CTYIEHTaMH{, OTHOIIEHHS B3aUMHOW OTBETCTBEHHOCTHM M  cOoTpyaHuMuecTBa. [lpu
GbopMUPOBAaHUN TPYMIl YUYUTHIBAETCA JBa IMPHU3HAKA: CTEMEHb XHUMHUYECKON TMOATrOTOBIEHHOCTH
CTYJCHTOB U XapaKTep MEXJIMYHOCTHBIX OTHOLIEHUH. B psne ciyyaeB cTyAeHTaM caMHUM Ipeasaraet
pa30oUThCsl HA TPYIIBI, COCTAaB KOTOPBIX BIIOCIEACTBHH MOXET KOPPEKTHPOBATHCS MJISI TMOBBIIICHUS
KauecTBa padOTHI.

B naGopaTopHOM NpakTHKyMe€ MpPHU BBIMOJIHEHUHU OTIENIBHBIX OIBITOB HCIOIB3YETCS METO]
po0JIEMHOT0 OOyUYEHUs: CTYJEHT MOJIy4yaeT 3a/laHie Ha XUMHUYECKUI MpOoIecC, METOJUKY KOTOPOIro
OH JIOJDKEH TMOA00paTh CaMOCTOSITENIbHO, MCXOJ W3 HMEIOIIUXCS PEaKkTUBOB, OOCYIUTh €€ ¢
IIpernoAaBaTeseM U 3aTEM MPUCTYIIUTh K €r0 BBITIOJIHEHHMIO.

7. HEPEYEHb YYEBHO-METOJAUYECKOI'O OBECIIEYEHUA J1JIA
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIINUXCS IO JUCIHUILIUHE

JIeKIMOHHbBIE 3aHATUS MPOBOIATCS | pa3 B Henenmo B oObeMe 2 4acoB B IIEPBOM CEMECTpE.
JlaGopaTopHble 3aHATHS TPOBOAAT €XKEHEACIBHO B 00beMme 2 dacoB B Hemento. [locie oxoHUaHwms
U3YYEHHUS KaXJIOM TEeMbl CTYACHTHl TMPOXOASIT TECTUPOBAHUE, COOECEOBAHUE, BBIMOJHIIOT
KOHTPOJIbHBIE pa0OTHI.

7.1. IlepedyeHb-y4eOHO-METOANYECKOTO 00eCcTIeYeHUs 11l 00YHarOIUXCs O JUCLHUIUINHE:



l. Axmeros H. C. OGmmas u Heopranuueckas xumus: yueOnuk ais By3os/H. C. AxmeToB.
— M.: Beicnr. mk., 2002. — 743 c.
2. I'muaka H.JI. O6mas xumus. — M.:Uurterpan-Ilpecc, 2002. — 727 c.
3 I'muaka H.JL 3agaum u ynpaxknenus mo oomeit xumuu. — JI.: Xumus, 2001.
4. VYraii S1.A. O6mas u Heopranndeckas xumus. — M.:BIII, 2000. — 527 c.
5 CanamoB A.X., Kuruepa JI.U., AkranueBa A.I". JlabopaTopHBIi MPAKTUKYM TIO
oOmielt n Heopranndeckoit xumuu. Ilog pea. npodeccopa Cynreirosoit 3.X. —

Marac, [Tunurpum, 2008. — 71 c.

7.2. Ykazanus 11t 00y4JaroIuxcs 0 OCBOCHHIO JUCITUTUTHHBI
Taoauma 7.1.

CoaepxaHue caMOCTOATEIbHOH Pa00ThI 00Yy4AKOIIMXCH

Homep Temwi/60onpocnl, 6blHOCUMbLE HA Kon-60 Dopmut
pazoena CaAMOCmOoAmebHOe usyuenue uacoe pabomst
(mempwt)

L. IIpocthie u cnoxHbIE BelecTBa. Pacmpoct- 10 co0eceloOBaHUE,
PaHEHHOCTh 3JIEMEHTOB B 3€MHOH KOpe M KOCMOCeE TECTOBBII
Xumudeckue u Gu3ndeckue cBoicTBa BemecTBa. [10- KOHTPOJIb
HATHE O YHUCTOM BemiecTBe U Ipumecu. OCHOBHBIC
MeTOoJbpl moiaydeHus: 4yucThix BemecTs, ITJIK. KiacH
cupuKalysg XUMUYECKUX PEareHTOB I10 CTENEeHU
yucTOTHl [lOHATHE O XUMHYECKOM peakuuu Kax
npeBpameHuy BemecTB. OCHOBHBIE THUIbI XHMHYE-
CKHUX peakUui: peaklMU Ppas3sIoKEeHUs, COCIUHEHMUS,
3aMelnieHus, OOMEeHa, BHYTPEHHEro IPEBpalCHMS]
Howmenknatypusie mnpaBwina HNIOITAK Heopranmye-
ckux BemecTB. Knaccudukaiuss MpoOCTHIX BEIIECTB
Knaccugukamust CIOXKHBIX BEIIECTB IO COCTaBy|
bunapubele coenunHeHus. VHTEpMETaUIMUECKUE CO-
enuHenus. Knaccudukanus ClIOXKHBIX BEIIECTB IO
(bYHKIIMOHATIBHBIM MTPU3HAKAM.

2. SIapo KaKk JUHAMUYECKAs CHCTEMa MPOTOHOB H HEl- 10 cobeceoBaHue,
TPOHOB. Y CTONUYMBBIE M HEYCTOMYMBBIE s/pa. Pa- TECTOBBII
JMOAKTUBHBIN pacnan siaep. [lepro monypacnana. KOHTPOJTh
SlnepHble peakivy U MPEBPANICHAS XUMUIECKAX
3JIEMEHTOB. VICKYCCTBEHHAS PaJIMOAKTUBHOCTb.
«MeueHbIe» aTOMBI M UX MIPUMEHEHHE.

3. OTkpeiTHE Iepuoarueckoro 3akoHa J[.M1. Menne- 10 cobecenioBaHMeE,
neeBbIM. [[pyHIMI NOCTPOEHMS €CTECTBEHHOM CHUC- TECTOBBIN
TeMbl d11eMeHTOB. Mcnonb3oBanue /.M. Mennenee- KOHTPOJIb
BBIM METOOM MHTEPIOJISALNN I UCIIPABIICHUS
aTOMHBIX MacC U IpeCKa3aHus CBOMCTB €lle He
OTKPBITHIX 3JIEMEHTOB. DKCIIEPUMEHTAIILHBIE MTOJI-
TBEPKJICHUS TEOPETUUECKUX Npeackazanuid . 1.
MenpeneeBa. 3HaueHUE OTKPBITHS IEPUOIUIECKOTO
3aKoHa. PackpbITHe B IEPUOIUYECKOM CUCTEME BCe-
oO1ieil ecTecCTBEHHOW B3aMMOCBSA3H MEKIY XUMHU-
YEeCKMMHU 3JIeMeHTaMU. ['paHuIIbl U 3BOIIONMSA TIe-
PUOINYECKON CUCTEMBI.




Bonoponnas cBsi3b. MexmolekymsipHasi U BHyTpH-
MOJIEKYJIIpHAsl BOJOPOHAs CBA3b. BinsiHue Bo10-
POZHOM CBSI3U HA CBOMCTBA BellecTna. Poib Bogo-
POJZIHOM CBsI3U B OMOJIOTMYECKUX Mpoleccax. Me-
Tajumdeckas cBsa3b. OCOOCHHOCTH AJIEKTPOHHOTO
CTPOCHHUS aTOMOB, CITOCOOHBIX K 00pa30BaHUIO Me-
TaJUIMYECKOU CBSI3U. MeXMOIIeKyJIIIpHbIE B3aUMO-
JiercTBus. JIMnosb-aumosb, TUI0Ib-
WHIYIUPOBAHHBIN TUTIOJb, TUCTIEPCHOHHOE B3au-
MOJICUCTBUE.

10

cobecenoBaHueE,
TECTOBBIA KOH-
TPOJIb

HoHHBIN U palUKaIbHbIA MEXaHU3MbI XUMHYECKUX
peaknuii. CBoOOHBIE panukaibl. [loHsTHE O TIETI-
HBIX peakuusx. Buapl karanusa: TOMOT€HHBIH, Te-
TEPOIE€HHBII, MUKPOT€TEPOr€HHBIN, aBTOKATaIN3,
MOJIOKUTENBHBIN U OTPUIATEIbHBINA KaTalu3, MOHS-
e 006 narnomTopax. OcodGeHHOCTH (EPMEHTOB KaK
KaTtanu3aTopoB. VMcnonb3oBaHue Kataau3aTtopoB B
MIPOMBIILIIIIEHHOCTH.

10

cobeceoBaHue,
TECTOBBIN
KOHTPOJIb

[Ipumenenue TepMoaMHAMUYECKUX QYHKITUH 1715
XapaKTEPUCTUKN PEAKIIMOHHON CIIOCOOHOCTH Be-
IIECTB U OIICHKE BO3MOXKHOCTHU MPOTEKAHUS
XUMHYECKHUX PEaKIIHid

10

cobecenoBaHue,
TECTOBLIA KOH-
TPOJIb

CsoiicTBa pactBopoB. PactBopumocts. KoHnieHrpa-
st pactBopoB. CriocoObl BEIPAKEHUS! KOHIIEHTpa-
LMY PaCTBOPOB: MaccoBasi 10JI1 paCTBOPEHHOIO
BEIIECTBA, MOJISIpHAs! KOHLIEHTPALHsL, MOJISIpHAs
KOHIEHTpalUsl SKBUBAJIEHTA, MOJIbHAS J10JIs1, MO-
JSUTBHOCTb.

10

cobecemoBanue,
TECTOBBIN
KOHTPOJTb

OKHUCAUTENTHEHO-BOCCTAHOBUTEIBHbBIC PEAKIIUH.
Oxkwucnurenu, BoccTaHOBUTENU. OCHOBHBIE 3aKOHO-
MEPHOCTH B U3MEHEHUH OKUCIUTEIbHO-
BOCCTAaHOBUTEIHHBIX CBOWCTB MPOCTHIX BEIIECTB U
coenuHennit. Crenens okucienus. Knaccudukarms
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX peakunuid. Me-
TOJIBl PACCTAHOBKHU KOA(DPHUITMEHTOB B ypaBHECHUH
OKHCIIUTENbHO-BOCCTAHOBUTENLHBIX peakiuii. Ponb
Cpelbl B MPOTEKAHUU OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX MPOIECCOB. MOISIpHBIE MaCChI
SKBHBAJIEHTOB B OKUCIUTEIbHOBOCCTAHOBUTEIBHBIX
peaxiusx.

12

cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

Knaccugukanus KOMIUIEKCHBIX COEMHEHUM: TH-
IIUYHbIE KOMIUIEKCHBIE COCJUHEHHUS, XEIIAThl, II0JIH-
SJIEPHBIE KOMIUIEKCHI, U30- U T€TEPOINOIUCOEIUHE-
HUS1, aKBaKOMIUIEKCHI (KPUCTAJUIOIMIPAThI KaK ya-
CTHBIN Clly4ail aKBaKOMILIEKCOB). AMMMAKATBHI.
AI0KOMITIEKCHI. JIBOMHBIE COJIM KaK YaCTHBIM
ciry4ail anuaokoMIuiekcoB. [lonuranorennel, mo-
JMCYJb/bI, IEPOKCUIHBIE coeAMHEHUs. KnacTepHble
COEIMHEHMS], MT-KOMIUIEKCHI, KOMIIEKChI «OCTh-
XO35IMH», COCJUHECHHS BKIFOUEHHUS, KJIaTPaThl, LIE0-
auThl. MI30Mepusi KOMIUIEKCHBIX COEINHEHUN: TH-
paTHasi, KOOpJAUHAIIMOHHAs, T€OMETpUIECKasi, U30-
MepHsl TOJIOKEHUS (COJIeBas N30MEpPHUs), HOHU3ALIU-
OHHasl, OITHYECKAs.

12

cobecenoBaHue,
TECTOBBIU
KOHTPOJIb







8. OEHOYHBIE CPEACTBA JUIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU "

IMPOMEXYTOYHOM ATTECTAIIUA

Bonpocwl ona cobecedosanusn

Tema: «OCHOBHBIE IOHATHSA U 3aKOHbI XUMHH. DKBHBAJIEHT»

1. OOBeM pe3uHOBOM KaMephl aBTOMOOUIBHOM muHE paBeH 0,025 M°, naBneHue B Hell
5,0665 10° I1a. Onpenenure maccy Bo3ayxa, Haxomsierocs B kamepe npu 20°C.

2. PaccuuTaiite MOJIEKYJIAPHYIO Maccy rasa, eciu 7107 xr ero npu 20°C u 0,253-10° ITa
3aHMMAaIOT 00beM 22,18:107 M>.

3. PaccuuTaiite cpeHIO MOJEKYJISIPHYIO MAacCy U IJIOTHOCTH 110 JUOKCUAY yTIEpoaa
CMecH ra3oB, cojiepxaiieit mo oobemy 38% docrena COC1, u 62 % xnopa Cl,.

4. Omnpenenure Maccy 107 M’ rasoBoii cMecu, copepskamnieii (1o 0osemy) 50% Bomopoaa u
50% nuokcuna yriepona (H.y.).

5. Ta3 (u.y.) 3anumaer o0beM 1 M°. TIpu Kakoii TemMreparype 00beM raza yTpouTCs, €CIu
JaBJICHHE ra3a He MEHSeTCs?

6. Ilpu kakoM maBIeHUH Macca xjopa oobemoM 3-10° m® cocrasut 2,5-107 kr, ecn
t=23°C?

7. Kakyto maccy CaCOs3 HaJi0 B35Th, YTOOBI ITOJIYYHUTh IIPU €T0 IPOKATMBAHUU JUOKCU]]
yrieposa, 3anuMaromuii 0osem 25-10° M® mpu 15°C u nanenuu 104000 ITa?

8. Beruncnure 06bem 0,100 kxr razopoii cmecu coctaBa 3CO+2CO; ipu 50°C u naBieHUn
98600 Ila.

9. U3 5-10-6 xr xnopara kanust KCIO3 6su10 monyueno 0,7-10-3 M3 kucnopona,
u3MepeH- Horo npu 20°C u gasnennu 111900 [Ta. Onpenennre MaccoByro 1010
npuMecel B XJIopare Kajusl.

10. TIpu 0°C B cocyne oobemom 14-107 M coneprxures 0,8-107 kr Bogopoaa u 6,30 107 kr
azota. Onpenenure napuuagIbHOE JaBICHHUE a30Ta U 00I1lee AaBJIEHUE CMECH.

Tema: «OcCHOBHBIE KJIACChI HEOPraHU41€CKHUX coeTUHEHHUID

10.

Kakue OrHapHBIE COeTMHEHUS HAa3bIBAIOT OKCHIAMU? YKaXKUTE BO3ZMOXKHBIE CIIOCOOBI NX
MOy YCHUSI.

Ha yem ocHOBaHa kinaccu(uKaIus OKCHIOB Ha: a) Hecoleo0pa3yoIre u cojaeodpasyromiue; 0)
KHCJIOTHBIE, OCHOBHBIE H MIPOSBIISIONINE KHCIOTHO-OCHOBHYIO IBOMCTBeHHOCTH? Kakue
peaKIMy XapakTepHBbI A OKCUA0B KaXJI0M U3 ATUX rpynn?

[TpuBenuTe MpUMEPHI OKCHIOB, KOTOPBIE TIPH B3aUMOACHUCTBUH C BOJIOW 00pa3yloT JBe
kucnoTsl. Kak B3aumozeiictBytot ¢ pactBopoM Ca(OH), oxcunbl N2Os, NoO3 u NO»?

B 4yem nposiBisieTcst KUCIOTHAS MPUPOJIA TEX OKCUAOB, KOTOPBIE C BOJON HETTOCPEICTBEHHO HE
B3aUMOJICUCTBYIOT?

Ha3oBute 0OCHOBHBIE OKCHIBI, HEITOCPEACTBEHHO B3aUMOEHCTBYIOIME ¢ BoAOW. Hanmmure
YpaBHEHHS COOTBETCTBYIOIUX PEAKIIUH.

Kakwne 1o xapakTepy OKCHIIBI 00pa3yloT HEeMETAIIBl M METAJUTBI B PA3HBIX CTETICHIX
okucienus? Ilokaxure 3To Ha npumepe okcuaos xpoma CrO, Cr203, CrOs.

YV Kakoro u3 JIByX OKCH/I0B OCHOBHBIE CBOMCTBA BhIpaxkeHbl cuiibHee: FeO mwin FexO3; SnO
i SnOy; ZnO wim CdO; SnO unu PO; BbO unu CaO; AsyO3 mim Bi,03?

B kakux ciydasix Ba OKCHJa MOTYT B3aHMMO/ICHCTBOBATH JIPYT C APYTOM M KaKHe COCTUHEHUS
pu 3TOM 00pazyrorcs?

Kakwne okcupl M1 Ha KaKOM OCHOBAaHHH MOTYT OBITh OTHECEHBI TAK)KE M K KJIACCY COJEH?
[TpuBeuTE COOTBETCTBYIOLIME TPUMEPHI.

dopmysiaMu KakKuX COJIeH MOXKET OBITh (JOPMATHLHO BBIPAKEH COCTAB TAKMX MUHEPAIIOB, KaK
IIMWHEINN, TayCMaHHUT, MarHeTuT? K KkakoMy Kitaccy ciieayeT OTHECTH 3TH COeAUHEHHS?



10.

Tema: «Crpoenne atoma. Ilepuoanyeckuii 3aK0H 1 NePHOANYECKasi CHCTEMAa XMMHYECKHX
semenToB /.. MeHaeneeBay
Yo Ha3pIBatOT NPUHIUIIOM HEONPEICIEHHOCTH U COOTHOLIEHUEM HEONIPEAEIEHHOCTH?

[IpuMeHUMO 11 IOHATHE TPACKTOPHUH JBMXKEHHS K MUKpodacTuiiam? Uem 3To onpeaensercs u
KaKo€ MOHSTHE €r0 3aMEeHseT?

HeonpeaeneHHOCTh B CKOPOCTH 3JIEKTpoHa paBHa 10° cm/c. HaliiuTe cOOTBETCTBYIONLYIO
HEONPEIETICHHOCTh B MOJIOKEHUU JJIEKTPOHA.

Urto Ha3bIBatOT 3Heprueil nonnzanun? Kakas BenrurHa UMeEET ¢ Hel OJIMHAKOBOE YHCIIOBOE
3HaueHue? B kakux equHUIIaX OHU U3MeEpsA0TCA?

Uemy paBHO YHCIIO BCEX BO3MOKHBIX MOHU3AIMOHHBIX MOTEHIIMAIOB Il JAHHOTO aTOMa U YTO
ABJIAETCS IPUUMHON yBenUUueHUs uX 3HaueHu B pany: [i<<ls...?

Kak 3aBucuT BelMuMHa MOHU3ALMOHHOTO OTEHIIMANA OT 3HAUYEHUs 1)1 AJIEKTPOHA TJIaBHOT'O
KBaHTOBOTI'O YKCJa U YEM 3Ta 3aBUCUMOCTb 00yCII0OBIIeHa?

Uto Ha3bIBaIOT CPOJICTBOM aToOMa K 3JIEKTPOHY? JIJIsl KaKKX 3JIEMEHTOB 3Ta BEJIMYMHA UMEET
HauOobIlIee OJOKUTEIBHOE 3HAUEHNE U /111 KaKUX OTpHILaTeabHoe 3HaueHue? Kakue
AKCIIEPUMEHTAJIbHBIE JJAHHBIC YKa3bIBAIOT HA HEBO3MOXKHOCTH CYIIIECTBOBAHMSI MHOT03aPSTHBIX
IIPOCTHIX NOHOB?

Kakoii BbIBOJI MOKHO CJIeaTh O CBOMCTBAX 3J€MEHTA 0 3HAUEHUIO /ISl HEr0 MOHU3AILIMOHHOTO
MOTEHITAIA B CPOJICTBA K AJIEKTPOHY?

Uro Ha3bIBaOT a0COIIOTHOM M OTHOCUTENIBHOM 3JIEKTPOOTPULIATEIbHOCTHIO? Kak 1Mo 3HaueHuI0
ATOW BEJIMYMHBI MOKHO, CYJIUTh O HAPABJICHUH CMEIICHUS SJIEKTPOHHOM IIOTHOCTH TPH
00pa3oBaHUM CBS3CH?

Uto Ha3bIBAIOT CTENIEHBIO OKUCIICHUS JIEMEHTa U YeMY paBHA UX 00Ilas CyMMa B MOJIEKYJIE U
HOHe?

Tema: «XnMuuyeckasi CBA3b»

MoskeT 11 JJIMHA CBSI3U OBITh pABHOW CyMME PaJINyCOB JABYX aTOMOB, KOTOPBIE €€ 00pa3yroT?
[Toxaxxute n 00bsCHUTE HA MpuMepe MouieKybl Hp, 3Has, uro r/H/=0,053uMm, a d/H-
H/=0,074uMm.

Brruncnute suepruto ¢ -csizu C-C, ecnu crangapTHas Teriora oopazoBanus C-H u3
ra3o00pa3HbIX yriepoaa u Bogopoaa paBHa -2815 kJlxx/monb, a seprust o-csizu C-H paBHa -
411,3 xJI>x/MOJIb.

Oueprus aucconnanuu HJ pasua 298,4 kJ[>x/Momab. MokHO 1 pasznoxxkuth HI Ha anemeHThI
pu 006yueHnH yasTpadroIeToBbIM cBeToM A = 2-107'° M? Kakyro SHEpruro HaJo 3aTpaTUTh,
4TOOBI pa3noxuth 5-10° r HI?

[Touemy MakcuMmasbHasi KOBAJIGHTHOCTH (hochopa MOKET OBITh PaBHOM IISITH, a Y a30Ta TaKOe
COCTOSIHHE OTCYTCTBYET?

B pamxkax teopun BC 00bsICHUTB, TOUEMY y OOJIBIIMHCTBA P-3JIEMEHTOB C IEPEMEHHOMN
BAJICHTHOCTBIO €€ 3HAUYCHUS pa3IndaroTcs Ha 27

JIyist KaKUX 3JIEMEHTOB, UMEIOLINX 3JIEKTPOHHbBIE KOH(DUIYPAIMH BHEIIHETO CJI0s aToma 3s” p*,
4s* p*, 58> p° , 6s' p’ xapakTepHBI IEPEMEHHAs YETHAS U [IEPEMEHHAsI HEUETHAS BATIEHTHOCTH?

Ha ocHoBaHuu pazHOCTH 3JIEKTPOOTPULIATETLHOCTH aTOMOB 3JIEMEHTOB YKaXKUTE, KaK
H3MEHSAETCS CTCIIeHh HOHHOCTHU cBs3u B coenquHenusax HF, HCI, HBr, HJ?

PaccuuTaiite 3¢ppexTrBHBIE 3apsi/ibl aTOMOB BOJOPOJA U XJI0pa, 00pa3yIOIUX KOBAJIEHTHYIO
MOJIIPHYIO CBSI3b, €CIIU [Wken MONIEKYIIBI HC1 paBen 3,4:10-30 Kur'm, a nmuna cBasu H- C1

paBHa 1,27107° m.
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13.
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Kak  MOXHO OOBSCHHUTbH, YTO aMMHUAK U TPUGTOPU a30Ta, UMEIOIINE OJAUHAKOBYIO TH-
pamMHUIaTBHYI0 POPMY U COJIEPIKAIINE aTOMBI JJIEMEHTOB C MMPUMEPHO OJAMHAKOBBIM Pa3InIHEeM
B AJIEKTPOOTPHUIIATEIHLHOCTH, CYIIIECTBEHHO Pa3INYarOTCs 10 BETMYUHE TUTMOILHBIX MOMEHTOB:
u (NH3) = 0,49 « 10-29 Ka-m, w(NF3)=0,07-10-29 K- m?

Kak cornacoBaTs Malyo IOJISIPHOCTH cBsizu B Mosiekyse CO (1 = 3,33 107" Kim) co
3HaunuTenbHbIM paznuuueM B 30 C u O D0(C)=2,5; 30(0) = 3,5.

Honnas ceaswv.
Temnepatypa mnasienus: CaC1,=780°C, CdCl,=560°Q paauyc Ca pasen 0,104 am, Cd—0,09

HM. OOBACHUTDH pa3udue TEMIEpaTyp IUIaBICHHUS.

[Tpu nepexone ot CsF k CsJ Temneparypa riaBiieHus: KpUCTAIUIOB yMeHbIaeTcsi. OObICHUTh
HaOJIIOaeMBI X0 U3MEHEHHUS TeMIIEPaTypPhl TUIaBICHHUS.

OOBsicHUTH HEYCTOHYMBOCTD THIpoKcHI0B Menu (1) u cepedpa (I).

OOBACHUTH C TIO3UITUI TIPEACTABIICHUH O TIOJIIPU3AIIMH HOHOB MEHBIIYI0 ycTounBOCcTh AuCls
B cpaBHeHHH ¢ AuCl.

K>CO3 muraButcs npu 890°C 6e3 paznoxenus, Ag,COs pazmaraercs yxe npu 220°C.
OOBACHUTH YKa3aHHOE pa3Inyue.

BaCl, B BoHBIX pacTBOpax quccoluupyeT nosiHocteio, a HgCly moutn He auccouuupyer.
OOBsACHUTE 3TO pa3InyKe B CBOMCTBAX COJIEH.

Uto Ha3bpIBAIOT NOMOIHUTEIbHBIM MOJIAPU3ALUOHHBIM 3P pekToM? OOBSICHUTD, KaK €ro
Hanuuue B coequnennsax Hg?" nemaer okcun HgO Menee ycToiuuBbiM, ueM okcua ZnO, He-
CMOTps Ha OOJIBIINI pajinyC HOHA PTYTH.

Kaxkoe coenmnnenue repmudecku 6osee ycroirunBo: a) PbCO3 u CaCOs, 6) HgCls u PbCly, B)
FeCls u NiCl3, T) Zn(OH), u Ca(OH),, n1) MgCO3 u SrCO:s.

Tema: «3HepreTmca H HANIPABJCHHOCTb XUMHUYECCKHUX IMMPOLECCOB»

Kakoii 3ak0H sBJIsIeTCS OCHOBHBIM 3aKOHOM TepMoxumuu? Jlaiite ero (opMyIHpOBKY.
Ilepeuncnure cnencTBus, BeITEKAOMKE U3 3akoHa ['ecca. Jlns Kakux onpenenceHuii oHu
UCIOJIB3YIOTCSL B TEPMOXMMHUYECKUX pacyeTax?

Kakoli pyHKIIMEN COCTOSIHUS XapaKTepU3yeTCsl TEHACHIIHUSI CHCTEMBI K JIOCTHXKEHHUIO TaK
Ha3bIBAEMOT0 BEPOSITHOI'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MakCHUMaJbHas Oecropsi-
JIOUYHOCTb paclpeesieHus yacTul?

Kak n3mMeHsercs SHTpOIUs CUCTEMBI C TOBBILICHUEM TEMIEPATypbl, B pEAKIUAX CUHTE3a U
pa3IokKeHUs BEIIECTB?

Kak Biusier Ha SHTPOIHIO CUCTEMBI 00pa30BaHUE ra3000pa3HBIX MPOIYKTOB?

KakuMu 0JJTHOBpeMEHHO JeHCTBYIOIUMH (PaKTOpaMu OIpeessieTcsl HaPaBJIeHHOCTh
XUMHUYECKOTO Tpoiiecca?

Uro HaszpiBatoT 3Heprueit [ m66ca? Kakum o6pa3om n3zMenenue 3toit BenuuuHsl (AG)
yKa3bIBaeT Ha TEPMOJIMHAMUYECKYIO BO3MOKHOCTh MJIM HEBO3MOXHOCTH CaMOIIPOU3BOJIBHOTO
nporekanus npouecca? Kakoe sHaueHue AG omnpenensier paBHOBECHOE COCTOSIHUE CUCTEMBI?
ITpu xaxom cootHomennn AH u TAS: a) cuctema HaXoUTCS B paBHOBECHH, 0) XUMUUYECKUI

MPOLECC HAMPABJIEH B CTOPOHY IK30TEPMHUUYECKON WIIM SHIOTEPMHUUECKON PEaKIuu?
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10.

OHTaATBIUUHBIM WIH SHTPONUIHBIM (AaKTOPOM ONpeeNsieTcs HalpaBIeHUe XUMHUUECKUX
peaxkuuii Ipyu OYeHb HU3KUX TemrepaTypax?
Bo3MoHO 11 caMONpOU3BOJILHOE MPOTEKaHKUE MPSMON peakuu, €CIU MPHU HOJ0KUTEIHLHOM

3HaueHnu AS: a) AH>0, 6) |[AH|>|TAS|?

Tema: «CkopocTh XUMHYECKHX peaknuii. XHMHYeCKOe PABHOBECHE)

10.

Peakuus uaet no ypaBsuenuro 4NH3z +50,=4NO+6H,0. Kak u3MeHHUTCSI CKOPOCTh pEAKIINH,
€CJIM yBEJIMYUTH JIaBJICHUE B 2 pa3a?

Peakums mexay BemecrBamu A u B Beipaxkaercs ypaBHenuem 2A+B=2C. HauanbHast
KOHIIeHTpanus Bemectsa A pasHa 0,3 Monb/m, a BeniectBa B — 0,5 monb/n. KoncranTa ckopo-
cru peakuuu pasaa 0,8 j1°/mMosb’Mun'. PaccunTalite HauaabHyHO CKOPOCTD TIPSAMON PEAKIMU U
CKOpPOCTb 110 UCTEUYEHUH HEKOTOPOI'0 BPEMEHHU, KOI'/1a KOHIIEHTpAIs BellecTBa A
yMeHnbIaercs Ha 0,1 Mouib.

Pasnosxxenue N>O Ha mOBEpXHOCTH 30JI0Ta MPHU BBICOKUX TEMIIEPATypax MPOTEKAET 1O
ypaBHeHHI0: 2N>0=2N>+0, KoHCcTaHTa CKOPOCTH JaHHOU peakiuu paBHa S-10-4 j1/MoIbMUH
npu 1173 K. Hauanbnas konuentpanus N>O 3,2 mons/n. Onpenenure CKOPOCTh pEakiiiy Mpu
3a/IaHHOM TeMIIepaType B HaYalIbHbIM MOMEHT U B TOT MOMEHT, Korja pa3noxurcs 25 % N»O.
Peakuus nnet no ypaBHenuto 2NO+0,=2NO,. HauanbHble KOHIIEHTpPALMKU pEarupyroInux
BeriectB ObuTH (MOB/1T): C(NO)=0,8; C(0O2) =0,6. Kak u3MEHHUTCS CKOPOCTh PEAKIIHH, SCITH
KOHIICHTPAIUIO KUCIOPO/ia YBenuInuTh 10 0,9 MoIb/1, a KOHIIEHTpAIMIo OKcHaa a3oTa 1o 1,2
MOJIB/T?

Paccunraiite KOHCTaHTY CKOPOCTH pEaKLUH IEPBOT0 MOPSAAKA, YIUTHIBAs, UTO 3a 25 MUH
peakius npoxoaut Ha 25 %, T. €. mpopearupoBajia 4eTBepTas 4acTh BEIECTB.

KoHcTaHTa CKOPOCTH PeakIMu MepBOro nopsaka pasHa 2,5-107° ¢!, Kakoe konugectso
ocTaHeTcsl HempopearupoBaBiuM yepe3 10 1 mocne Havana peakiun? HauanbHas KOHIIEHTpa-
1us paBHa | MOJB/II.

CKOJIBKO BpeMEHHU HEOOXOIMMO ISl TPOXOKAeHHS Ha 60 % peakiiuu BTOPOTO MOPSIIKa, €CITN
IIpH TOM ke Temneparype 3a 20 MuH peakius nporekaeT Ha 30%? HauanpHble KOHIIEHTpauu
UCXOIHBIX BEIIECTB OJJMHAKOBBI U PABHBI 2 MOJIb/II.

ITpum 393 K peakuus 3akanunBaercs 3a 18 MuH. YUepes CKOJIbKO BPEMEHH 3Ta peaKIus
3akoHUMTCA Mpu 453 K, ecnum TemnepatypHbiid KO3QPHUITUEHT CKOPOCTH pEaKIMK paBeH 37
Onpenenure TemMnepatypHblid K03()GUIIMEHT CKOPOCTH peaKLUH, €CIIU PU MOHIKEHUH
TeMIeparypsbl, Ha 45° peakuus 3aMeuIniIach B 25 pas.

KoOHCTaHTBI CKOPOCTH peaknuu 1epBoro nopsaka npu 288 n 325 K coOTBETCTBEHHO paBHBI
2-10? 1 0,38 ¢!, KakoBbI TemnepaTypHbIi KO3(Q(UIMEHT CKOPOCTH ITOH PEaKIMU U KOHCTaHTA

CKOPOCTH 3TOM peakuuu npu temneparype 303 K?

Tema: «PactBopbl. Teopus 3JIeKTPOJIMTHYECKON JUCCOMALTMID)
Kaxkue BemiecTBa Ha3bpIBatOT AMEKTPOAUTAMU? YeM OTIMYAIOTCS UX BOJHBIE PACTBOPHI OT

pPacTBOPOB HCZ—)JIGKTpOJ'II/ITOB?



Yo Ha3bIBAIOT M30TOHMYECKUM KO3 purrentoM i? Kakos ero ¢pu3nueckuii CMbICI U METO/IbI
HKCIEPUMEHTANBHOTO onpeaeneHus? OT Kakux (GaKkTOpPOB 3aBUCAT 3HAYCHUS i?

Kakue BenmnuuHbI ABJISIOTCS KOJTMYECTBEHHON XapaKTEpUCTUKOW MpoLecca JIEKTPOJIH-
THYecKor aucconuanuu’? Jlaiite ux onpeaenenus. Kakyro U3 HUX U IOUEMY Ha3bIBAOT
MOCTOSIHHOW BEJIMYUHON?

Ha xakue rpynmsl yCIOBHO AEJAT 3JIEKTPOIUTHI MO BETMYMHE CTENEHH UX IUCCOLMALNAN?
[TpuBeauTe mpuMepsl MpeICcTaBUTENCH ATHX TPYIIIL.

Brimager au ocagok npu cIMBaHUU HACKIEHHBIX pacTBopoB: SrCl, u CaSO4; CaCly u SrS0O4?
B kaxoii mocie0BaTeabHOCTH JODKHBI BBINIAAATh OCAIKH, €CIM K paCTBOPaM, COAEPIKaIUM
vonsl: 1) Ca*, Ba™, Sr*" u 2) CI, I, Br', mocrenenHo npubasisTh: K HEPBOMY PACTBOP
NaxSO4, a ko BTOpomy pactBop AgNO3?

Kakas u3 aByx cosneil Gosbiiie pacTBOprMa U Bo cKoJIbKO pa3: CaSO4 nim BaSO4, BaCO3 unu
SrCOs, Pbl, wnu PbCl,?

Kakwue u3 coneii He moBepraioTcs ruApoIn3y, U €CiIH MOABEPratoTCs, TO M0 KaKOMY THITY:
K2S04, NasSe, BaS, RbNOs;, ZnCh, K>SO;, KC103, HCOOK, NaC104, KBrO?

Jlst kakoii conu pH pactBopa Oyzaer umets Oonbinee 3HaueHne: NaNOsz wim NaNO»,
CH;COOK uau CH3COONH4, KC10 unu KC103?

10. [laiiTe cpaBHUTEIBHYIO XapaKTEPUCTUKY CyJIb(aTOB, CYyIbPHUTOB U CYIb(UA0B IETOUHBIX

METAJIOB MO MX CIIOCOOHOCTH K TuApOJInN3y.

Tema: «OKHCIUTEIBHO-BOCCTAHOBHUTEIbHBIC PEAKIMHU H JJICKTPOXMMHYECKHE PO eCChD»
ITokaxute yCIOBHOCTh TEPMHUHOB «IIPUHUMAET» U «OTIAET» IEKTPOHBI IIPH ONPEICICHUN
GbyHKIMH OKUCIUTENS U BoccTaHOBUTENS. [loueMy Takasi yCIOBHOCTh BO3MOXKHA?

UYro Ha3BIBAIOT CONPSKEHHOU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM IAPOM U CKOJIBKO MX
JIOJIKHO y4acTBOBAaTh B OKHCIUTEIBbHO-BOCCTAHOBUTEIBHON peakiuu? Yemy COOTBETCTBYET
KaXKaast U3 HUx?

Uro Ha3bIBaIOT OKUCIUTEIbHO-BOCCTAHOBUTENbHBIMU KOdpduimentamu? Kakue MeTo sl
CYLIECTBYIOT Ul UX omnpeneneHus? [Iokaxxure cymHOCTh KaXI0ro U 00bACHUTE, B KAKUX
CIly4asiX Y [I0YEMY OJUH U3 HUX IIPEANIOYTUTEIBHEE APYTOro.

MEeHAI0TCS WM OCTaI0TCs IIOCTOSIHHBIMU 3apsiJl U aTOMHBIN COCTaB MOHOB, Y4aCTBYIOLIUX B
OKHUCJIUTEIbHO-BOCCTAHOBUTEINIbHBIX peakiusax? Bo3MOXKHO 11 npeBpalleHue NpocToro HoHa B
OKCOAHHMOH WM 00paTHbIi npouecc?

Ecnu xucnora, B3siTast B U30BITKE, YYaCTBYET B PEAKIIUH KaK OKUCIIUTENb WIH BOCCTAHOBUTEITb,
TO COBMAJAET JIM JJIs Hee KO3(PPULIUEHT B MOJICKYJIIPHOM YPAaBHEHUH PEAKIINU C
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIM? Pa30epure 3Tu ciiyyan Ha mpuMepax B3auMoJIeHCTBUS:
Me/u ¢ pa30aBIeHHON a30THON KUCIIOTOM, CONITHON KUCIIOTHI C JUXPOMATOM KaJlusl.
OOBsiCHUTE IPUYHHY PE3KOTO PA3INIHS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX CBOMCTB ABYX

MetaiioB 1 rpynmsl [1C, Haxoasumxcst B 5-M nepuoe.



ITokaxkxute BIusSHUE cpebl HA IPOTEKAHUE OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKLUI Ha
IIpUMEpE U3MEHEHUS OKUCIUTEIBHON €MKOCTU IIEPMAHraHar - HOHA.
Kakumu kucioraMu MOXHO MOJIb30BaThCS JJis CO3AaHUA cpenbl npu npoBeaenun  Red-Ox
peakumii? [ToueMy ¢ 3TOH 11EIBI0 TPUMEHSIOT OOBIYHO Pa30aBICHHYIO CEPHYIO KUCIOTY?
CrniocoOCTBYeT JI KUCIIasi cpefia: a) OKUCICHHIO KAaTHOHOB /10 OKCOAHUOHOB; 0) OKHC-
JUTENHHOMY JE€HCTBUIO OKCOAHHOHOB?
10. Kakue OKHMCIUTENhHO-BOCCTAHOBUTEIBHBIC CUCTEMBI Ha3bIBAIOT FE€TEPO- U TOMOTeHHBIMU? UTO
SBIIETCS] IPUUMHON BO3HMKHOBEHHSI CKa4yKa MOTEHIIMala B CUCTeMax mepBoro tuna? Y aaercs
JIM SKCHIEPUMEHTAIBHO OIPEEIIUTh €ro aOCOMIOTHOE 3HAaU€HUE, OTHOCUTEIbHOE 3HaYeHHEe?
Inexkmponus. Koppozua memannos.
11. Y3 xakux mpoIieccoB ciaraeTcs 00Ias peakius AEeKTPOXUMUYECKOT0 Pa3ioKeHHs BeliecTBa?
12. Yem oTnHMyaeTcst 3J€KTPOIU3 BOJHBIX PACTBOPOB JIEKTPOJIUTOB OT IEKTPOJIN3a UX
pacmiaBoB? Kakuie HOHBI U MOJIEKYJIbI, HAXOSAIIMECS B BOJHBIX paCTBOpPaxX COJIEH MOTYT BOC-
CTaHABIIMBATHCS HA KATOJIe M OKUCIATHCS Ha aHojae? Hamummre ypaBHEHUS! COOTBETCTBYIOIINX
pEeaKLni.
13. Ilpu Kakux ycIoBHUSX U U3 KaKUX COJIEH, BO3MOXHO, OJYUUTh C IIOMOILBIO JIEKTPOJIN3a
OJIHOBPEMEHHO I1I€J10Yb U KUCIIOTY?
14. laitte popMynupoBKy 3akoHOB Dapasies U UX MaTeMaTHIECKUE BhIpaKeHHs. UYTO Ha3bIBAIOT
gyucinom Papanes F? UeMy paBHa 3Ta BeIM4MHA B KyJIOHaX U aMmIep-yacax”?
15. IIpu snekrponuse pactBopoB AgNO3, CuSOy4, BiCls, Haxoasmuxcst B ociieI0BaTebHO
COEIMHEHHBIX JIEKTPOIHM3EPAX, BBIACIUIOCH 5,41 cepebpa. Haiinute Maccy BbIIEIUBIIUXCS
IIPY 3TOM M€Y U BUCMYTA.
16. OnMHAKOBO JIM OTHOIIEHUE K KOPPO3UU TEXHUYECKOTO U XMMHUYECKH YHCTOTo MeTauia? Yem
BbI3bIBAE€TCS KOPPO3Us OOBIYHOM cTamu?
17. Kakue cymecTBYIOT CIIOCOOBI 3allIMThl METALIOB OT KOppo3un? KpaTko U3I0KuTe CyIIHOCTh
Ka)KI0r0 U3 HUX.
Tema: «KomiiekcHble cOeIHHEHUS»
Kakue coeqHeHNs MOKHO OTHECTH K KOMIIEKCHBIM?
[Tonb3ysch MOJIOKEHUAMU KOOPAUHALIMOHHON Teopun BepHepa nanTe onpeneneHus
CJICTYFOIIUM TOHSTHSM: a) KOMIUIEKCOOOpa30BaTellb, 0) JTUTaHIbl, B) KOOPIWNHAITMOHHOE YHCIIO
KOMILJIEKCOOOpa3oBaTelis, T) BHYTPECHHSISI M BHEITHSS chepa KOMILIEKCa.
Kak ompenenstorcs 3apsii KOMIDIEKCHOTO HOHA M CTENIEHb OKUCIICHUS
KOMILIEKcooOpa3oBarens?
Kakas cBsi3p MeX /1y CTpPOEHHEM aTOMOB JIEMEHTOB M UX CIIOCOOHOCTBIO K
KoMILTeKcooOpa3oBanuto? [IpuBenure mpuMepsl TUITMYHBIX KOMIUIEKCOOOpa3oBaTeeii.
[TpuBeauTe mpUMephl TAITMYHBIX JUTraHA0B. Kakue Turanapl Ha3bIBAalOTCS MOHOACHTATHBIMU U
KaKue MOJIMJIEHTaTHBIMU?
Kakoe BnusiHME TOJKHO OKa3bIBaTh Ha 3HAUEHUE KOOPAMHALIMOHHOIO YKCIIa YBEJIMUECHNE

paaunyca u 3apsa:; a) KoMIiekcooopaszopatens, 0) muranao? Kakium COOTHOIIEHHEM ABYX



CHWJI, AEUCTBYIOLINX MEX/y LICHTPAJIbHBIM aTOMOM M JIMTaHAAMH U MEX1y CaMUMM JIMTaHJaMH,
OIpeEAeTCs KOOPAUHALMOHHOE YU CII0?

7. IlpuBenute npUMepbl KOMIJIEKCHBIX COCIMHEHUN:

1) ¢ KOMIUJIEKCHBIM aHUOHOM,

2) ¢ KOMILUIEKCHBIM KaTHOHOM,

3) SABIAIOIIMXCS HEAIEKTPOIUTAMH.
JlaliTe UM Ha3BaHHE.

8. /laiiTe onpeneneHne U NpUBEIUTE IPUMEPHI OCHOBHBIX THIIOB KOMIUIEKCHBIX COEAMHEHUH.

9. VYkaxure OCHOBHBIE BUJIbI U30MEPHH KOMILIEKCHBIX coequHeHui. [IpuBeaure nmpumepsl.

10. Kak ¢ mo3umuii MeTo/1a BAJICHTHBIX CBSI3€H OOBSICHUTH 00pa30BaHKE CBSA3CH MEKITY
KOMILIEKcooOpa3oBarteneM u qurasaaMu’? Kakue opOuTamy LEHTPaIbHOTO aToMa MOTYT
OJTHOBPEMEHHO y4acTBOBaTh B 00pa3zoBaHuu cBsizeii? Uem 310 onpenensercs?

11. CoctaBbTe KOOpaAMHALMOHHbIE (hopmyiibl cinenyronmx coeaunenuit: 2NH4Cl-PtCls, KoCoO4

.CuC,04, KCI-AuCls, 2Ca(CN), -Fe(CN)o, (NH4)4Fe(SO4),.

Ilpumepnutit Komnjiekm 3a0anuii 011 KOHMPOIAbHBIX PAOOM RO OUCUUNIUHE «(XUMUA)

Tema: «OcHOBHBIE MOHATHS | 3aKOHBI XUMHH. OCHOBHBIE KJIACCHI HEOPraHu4e€CKux

coeMHEeHU»
Bapuant Nel
1. Omnpenenure SKBUBAJICHTHI AIEMEHTOB B X okcuaax: Rb,O, MgO, Cr;03, SOs.
2. It HexoToporo Meraiuia coequnsiercs ¢ 8,89r 6poma u ¢ 1,78r ceprl. Halinure sKxBUBalIeHTHBIC

Macchl Opoma u Me, 3Hasi, 4TO SKBUBAJIEHTHAsI Macca cepsl 16,0r/Mob.

3. Hanumure ypaBHEeHUs peakuuid, COOTBETCTBYIOIIUX CIEAYIOIIEH CXeMe:

SiOy+C Ca HCl 02 Ca3(PO4)2



4. Hanummure rpaduyeckue ¢popmyiiel coeuHennit u nairte ux Hazanus: H>Oz, SnO;, H3POq,
H>5203, (CuOH)>CO3, NaH2AsO4.

5. Kakoii 06beM kuciopoa cienyer 106aButh K 1M3 Bo3ayxa (21% O3), uToOBI copepkanue

B HEM KUCJIOPOJa MOBBICHIIOCH 110 25%.

6. Omnpenenure GopMyTy OJHOTO U3 KPUCTAIUIOTUIPATOB CyIb(haTa HATPHUS, €CITU ero Macca MpH
MOJITHOM 00€3BOKMBAaHUU YMEHbIUIach Ha 47%.

7. Hanwummre GopMyJibl CoJieid, COOTBETCTBYIOLIMX CICAYIONIMM JBOWHBIM okcuaam: Pb,O3 u
Pb304. HazoBure ux.

Bapuant Ne2
1. Omnpenenure SKBUBaIEHTHBIE Macchl coenuuenuit: Fe,O3, KH2PO4, Cr(OH)s3, H2Si05s.
2. Omnpenennure Maccy cepbl, 00pa3yrolIeiics Ipy B3aNMOICHCTBUH CEPOBOAOPOIa KOINIECTBOM

BemecTBa skBuBasieHTa 0,01 mMoib ¢ n30bITKOM KOHIIEHTpUpoBaHHOM HNO3

3. Hanummre ypaBHeHUs peakiuii, COOTBETCTBYIOIIMX CIEAYIOIIEH CXEME:

Fez(SO4)3 —b» X;—» FeCl, —» X; —P Fes0s 4—X3 —p FCQ(SO4)3



4. CocrtaBbTe Qopmymsl (AMIHUpUIEcKe rpadrueckre) BCeX BOZMOKHBIX coyiell 00pa30BaHHBIX
TUAPOKCUIOM MArHHs U XpOMOBOM KHUCIOTOM. JlaiTe Ha3BaHMS COJISIM.

5. K 50m1 cmecu B 2-x okcuaax yriepoja qo6aswim 100Ma kucaopoaa v mogoxrin. B
pe3ynbTaTe peakuuu oomii 00beM razoB ymenbimics Ha 10%. Bce 00beMbl Ta30B U3MEPSIINCH IPU
OJIMHAKOBBIX yCIOBUAX. Onpenenute 00bEMHBIN COCTaB HCXOAHBIA CMECH.

6. [Ipu Tepmudeckom paziioxeHuu okcuaa mapranna (IV), B3saroro maccoit 0,435, BeLieauics
KHUCIIOpOJT U o0pa3oBaiics Apyroil okcua Maprania maccoit 0,382r. Kakosa ¢opmyia sToro okcuaa?

7. Uro Ha3bIBalOT 3KBUBAJIEHTOM BenlecTBa? [Ipy kakoMm ycia0BUM SKBUBAJIEHT UIEHTUYEH CaMOil
4acTHLE BeUlecTBa?

Tema: «Ctpoenne atoma. Ilepuoanyeckuii 3aKoH U nepuoguYecKast CUCTEMa XUMH-
yeckux jemeHToB JI.W. MeHnaeseeBa»

Bapuant Nel
1. UYro Ha3bIBAIOT MPUHLUIIOM HEOIPEIEICHHOCTH U COOTHOILICHUEM HEOIIPEEIEHHOCTH.
2. st ckonbkux AO cymma n+1=8? EcTb 1 Takue opOUTa M y 3J1€MEHTOB EPUOIUIECKOM

cucteMbl? ATOMBI, KAaKUX 3JIEMEHTOB HMEIOT HanOoJIbIee 3HaUeHHE CyMMBbI n+1?
3. Hanumure snekrporno-rpapuueckue popmyist: Cr, CI+°, Te?, Tb.

4. Hanwummmre snekTpoHHbIe GOPMYIIBI elie HeOTKPBITHIX 31eMeHTOB Nel08, Nel13 u ykaxwure,
KaKO€ MECTO OHM 3alMyT B IIEPUOIUYECKON CUCTEME.

5. CkopocThb IBMKEHUS AJIEKTPOHA 10 IIepBoi 60poBckoit opouTte paBHa 2187 km/c. Eciun
MOTPEITHOCTD B ONPE/ICIICHUN CKOPOCTH paBHa | KM/C, TO Kako# OyIeT pH 3TOM MOTPEITHOCTh B
orpezieNieHn KoopanHatel? CpaBHHUTE ee CO 3HAYCHUEM pajIiyca OpOUTHI.

6. [losicHuTE IpUYMHY pa3audus B BEIMYMHAX UOHHBIX PaJUyCOB Ul U303JIEKTPOHHBIX HOHOB;

1,33(F); 1,36(0%); 0,98(Na"); 0,74(Mg>"); 0,57(AI")

7. OO0bsicHUTE 0c000 HU3KYIO YCTOWYMBOCTh COCTUHEHHH P-2IIEMEHTOB O-TIepHO/ia B BBICIIECH
C.0.

BapuanT Ne2
1. [IpumeHMMO 11 OHSTHE TPACKTOPHUHM JIBUKEHUS K MUKpouyacThliaM? Yem 3To onpezensercs u

KaKo€e IMOHATHUE €ro 3aMeHsIeT?

2. YkaXuTe 3HaYCHNE KBAHTOBBIX YHCE JIJIs1 BHEITHUX 3JICKTPOHOB B aTOMaX 3JIEMEHTOB C
nopsiAKOBeIM HOMepoMm 11, 14, 20, 23, 33.

3. Hanummure sekrponno-rpapudeckue popmyssi: Pd, Zr', S=2,

4. Ha ocHOBaHuM y4eHUs O CTPOEHUM aTOMa OOBSICHUTE, IOYEMY SHEPreTUUECKHUH S- IIOypOBEHb
BKJIIOUAET OJJHY OpOUTAallb, P-IOJYPOBEHD - TpU, d-IOJYyPOBEHSD - IATh U f- MOJYPOBEHD - CEMb.
VYKakuTe max 4ucio 3JIEKTPOHOB Ha 3TUX MOJYPOBHSX.

5. YeMmy paBHa 1eOpOMIEBCKas IIMHA BOJIHBI SIIEKTPOHA, IBMKYLIEr0Cs CO CKOPOCThIO: a) 6-10°
Mm/c; 6) 2187 xkm/c?

6. OHeprus NOHU3ALMH IIPHU MOCJIEI0BATEILHOM OTPBIBE AIEKTPOHA OT aTOMOB Mg cOCTaBIIsIET:
Ei=733, E;=1447 u E3=7718 x/I>/Monb. UeM 00BsCHUTH pe3koe Bo3pacTtanue E3?



7. Kakyro cTpykTypy nomkeH uMeTh BocbMoi niepuoa? [ToBTOpsieT i OH MOJHOCTHIO CeIbMOit
nepuoa?

Tema: «XnMuueckasi CBA3b»

Bapuant Nel
1. UeM 00bACHUTH HEBO3MOKHOCTh 00pazoBanus 100% MOHHOM CBSI3U U YeMy IPUMEPHO paBHA

JIOJISI KOBAJICHTHOCTH B Han0OO0JIee HOHHBIX OMHAPHBIX COSAMHEHUSX ?

2. YcTaHOBUTE IPOCTPAHCTBEHHYIO CTPYKTYPY CIAEAYIOLIMX MOJIEKYJ U HOHOB, ONPEIEIINB
OpOHUTAIN LIEHTPATBHOTO aToMa U uX TuI rubpumsarmu: NF3;, NO,, PH;, PO,

3. Kaxk momKHBI MEHSATHCSI 3HAUEHHE MOMEHTOB Jumosieid Moseky B psany: a) CIF-BrF-1F; 6) NH3-
PH3-ASH3?

4. [Monsipu3yeMoCTh Kakoro u3 noHos oonbmie: F-umu Br, S* win Te*, CI" umu I'? O0bsacuuTe
TIPHYUHY.

5. T, g NaF=9970C, MgF,=13980C, AlF3;=10400C, SiF4=-900C, PFs=-940C, SFs=-560C.
OO0bsacHUTE HaOMI0JaeMYI0 3aBUCUMOCTh. O0BbACHUTD pe3koe paznuune Trut. AlF3 u SiF4 cumnrast, yto
MOJISIPHOCTH CBSI3M paBHOMEpHO ymeHbInaercs oT NaF k SFe.

6. YeM 0OBSICHHUTH 3HAYNTENLHO Oojiee Boicokue Tl u Tk. BOABI U IUIABUKOBOM KMCJIOTHI IO
CpaBHCHHUIO C TEMHU, KOTOPBIC JOJIXKHBI COOTBECTCTBOBATH UX MOJIAPHBIM MaccaMm?

7. DneKTpUUECKUi MOMEHT JUIOis MoJeKybl HoS paBen

0,31-10-29Kn-m, a H»Se-0,08-0-29Kin-M. Onpenenute, Kak OTHOCSITCS JJIMHBI AUIOJECH 00enX
MOJIEKYIL.
Bapuant Ne2
1. [Touemy npu HAMUYNK OJHON CBS3HM MEXKAY aTOMaMU OHA MOXKET OBITh TOJBKO O- cBs3bi0? [Ipu

KaKHX yCIOBUSIX 00pa3yeTcs m- U O-CBSI3U?

2. CkoIbKo cBsizelt y atoma cepbl B MoJiekyiie SO2Cly, y yraepoaa B mosiekysie COCly; kak 310
COIJIaCyeTCsl C TUIIOM THOpUAN3AIIH?

3. Kaxkas monekyna moxer cymectBoBath u ouemy? CIF3, FCls, Brls, IBrs.

4. Kak n3mensercs nossipusyrouiee 1eicTBUE HOHOB S-2JIEMEHTOB BTOPOM rpymibsl oT Mg k Ba n
[IOYEMY 3TO NPUBOJAUT K MOBBILICHUIO TEPMUYECKON YCTOMYMBOCTU UX KApOOHATOB B TOH K€
M0CJIE10BATENBHOCTH?

5. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHUTE MPUIHHBI U3MEHEHUS 3TON
BEJHUYUHEL.

6. Kakoe coenunenue 6omnee Tepmuuecku ycroituno? PbCO3z unu CaCOs; PbCls nnu PbBrs.

7. Paccuuraiite a3 pextuBHbBIN paanyc noHa Na B kpuctauie NaF, ecnu koHCTaHTa PEIIETKH €T0
paBHa 2,31:10"° m, paguyc nona F~ pasen 1,33-107° m.

Tema: «CKOpOCTb XUMHUYECCKHUX peammﬁ. XumMuyeckoe PaBHOBECHUC. 3HepreTmca Hu
HalPaBJCHHOCTb XUMHNYECKHUX ITPOLECCOB»

Bapuant Nel
1. Jluxpomat aMMOHUS NIPU HarpeBaHUM Pa3laraercs 10 peakiuu:



(NH4)2Cr207(1)=N21(1) + 4H>O(1) +Cr203(t) AH° x p =-503 x/{x



CKOJIBKO 3HEPTHH BBIACIHIOCH IIPU PA3JIOKEHUH HEKOTOPOU MOPLUU AUXPOMATa aMMO-
HUSl, €CJIM Macca TBepAOro ocrarka Ha 10r MeHblle Macchl HICXO/IHOTO BEIIECTBA.
2. Ouranbius oopazoBanus H>O»(T) U3 mpocTeix BemiecTB paBHa - 136,1 k/[/Momb, SHTaNbNUs

JIMCCOITHAITIY Ta3000pa3HbIX BOJIOPO/Ia M KUCIOpOAa COOTBETCTBEHHO paBHBI 432, 490 k/[/Mob.
Brruncnure snepruro cBszu O-H B nepokcuae Bogopoa, npuHaB dHEpruto cBsizu O-O paBHOM -
138,07 x/[>x/MOIb.

3. Omnpenenure AH®298 1 AU cuctemsr: 4NH3(T) + 302(1) = 2N»(T) + 6H,0(k)

4. [Tpu remmnieparype 100°C ckopocTh 0/1HO# peakiiuy B 2 pa3a 00JbIle CKOPOCTH BTOPOH.
TemnepaTypHbIif K03(h(OUIIMEHT CKOPOCTH MEPBOM PEaKIUH paBeH - 2, BTopoii - 4. [Ipu kakoi
TEMIIepaType CKOPOCTH 00X peakIfii BEIpaBHUBAIOTCS?

5. Kak u3ameHuTcs naBieHue B CUCTEME NepBOHavYaIbHO conepxkaieid HBr u O, eciin K MOMEHTY
HactyruieHust paBHoBecusi: 4HBr(r) + Ox(r) = 2Hzo0(r) + 2Bra(r)  mpopearupoaiio 10% ucxoaHoro
KOJIMYECTBA KUCIIOpOa, a paBHOBeCHBIE KoHleHTpaluu [HBr]=0,6 mons/n; [02]=0,36 Momb/n?

6. Bo ckonbko pa3 cJIeayeT YBCINYNUTb KOHICHTPAIUIO BCIICCTBA B> B cucreme:

2A5( 1) + Ba(r) = 2A2B(1)
UToOBI IpW yMEHBIIICHUU KOHIICHTPAIIMK BeecTBa A B 4 pa3a CKOPOCTh MPSMOU peak-
MU HE U3MEHUIIACh?

7. Jlna HekoTopoit peakumu AG°>0. Kakue u3 npuBeIeHHBIX YTBEPKICHUIN IIPaBUIIbHBL:
a) K >1; 0) k<l; B) B paBHOBECHOW cMecH MpeobIagatoT MPOIYKTHl PEAKIUH; T) B
PaBHOBECHOM cMecH MpeodIIaaloT NCXOIHbIE BelecTBa?
BapuanT Ne2
1. [Ipu BoccTanosnenun 80r okcuaa xxenesa(3) amomuHueM Boiaenurcs 426,3 x/x remna. [pu

cropanuu 5,4 T METAJUTMYECKOTO amfoMuHus Boiaenutcs 167,3 k/[x Terua. Ha ocHoBaHuuM 3THX
JTAaHHBIX, UCIIOJIb3YS 3aKoH ['ecca, BeuncinuTe sHepreTudeckuii 3¢ dekt mpu oopazoBanuu 1 Mok
okcupa xenesza(3).

2. AH® 6o MgO(x) n CO2(r) cooTBeTcTBeHHO paBHa- 601,8 u -393,5 k/[x/moinb. Teriora
paznoxenus MgCosz na MgO u CO> IH=100,7 x/>x/mMonb. Vicrionb3ys 3TH JaHHBIE, HAMIUTE TETIIOTY
obpazoBanus MgCO3 U3 I1eMEHTOB.

4. BBIUKMCIHTE TEMIEPATYPHBIH KO3((GUIUEHT CKOPOCTH PEAKIMH, €CIIM KOHCTAHTA CKOPOCTH €€
npu 100°C cocrasmuser 6-107, a mpu 150°C -7,2-1072.

5. Jlig Toro uToObl yBenuuuTh B 216 1 256 pa3 ckopocTh peakuuu cuHTe3a NH3s, Bo ckosibko pa3
Haao MOBBICUTH B IICPBOM CJIydac KOHICHTPALHUIO Hz, a BO BTOpOM I[aBJ'IeHI/Ie? Kaxk m3menurcs
CKOPOCTb peakLuy IpH yBeIndeHuH nasieHus B10 pas?

6. Cucrema C(rpadurt) +CO»(r) =2CO(r) AH® =172,5 x/]x

Haxonurcs B paBHOBECHM. YKa3aTbh: a) Kak U3MeHHUTCs conepkanue CO B cucreme Inpu
HOBBIIIEHUH t U MPU HEU3MeHHOM paBieHHH? C yBeJIMYEHUEM JAaBICHHUS NPU HEU3MEHHOH
temneparype? 6) 3MeHuTCs 1M K p MPH MOBBILICHWU OOIIEro AaBieHHUs U Hem3MeHHoi t? [1pu
yBenudeHuu t? [1pu BBenennu B cucteMy karanusaropa? OTBeT 000CHOBATS.

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

YCTaHOBUTH TPH CIEAYIOMUX KOHIEeHTpauusax: (A) = 6mons/n, (B) = 2mons/n, (C) =
4momnb/n, () = 3monp/n. B paBHOBecHyt0 cuctemy noOaBwiud 4 Mojb/a BemecTtBa B. Bri-
YHCITUTh HOBBIE PABHOBECHBIC KOHIIEHTPAIIUHU BEIIECTB.



Tema: «PactBopbl. Teopus 3JIeKTPOJIMTHYECKON TUCCOLMALMID)

Bapuant Nel
1. PactBop comepxut 0,1momp CaCl, u 0,1moms AICI;3 B 21 pactBopa. KakoBa mossipHas

koH1eHTparus nona Cl” B pactBope?

2. pH 1-10° H pactBOopa ¢1a60ro 0JHOKHUCIOTHOIO OCHOBAaHHMS paBeH 9. BeluucanTe KOHCTaHTY
JUCCOLIMAIIMU OCHOBAHUSI.

3. Yka3aTb, HE IPOU3BO/S BBIYUCICHUH, B KAKOM U3 PACTBOPOB JIBYX COJIEH paBHOU KOH-
neHtpauuu pH 6onbiie nin MeHsie. OTBET 000CHYHTE NCXO0/1 U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 371eKTpoauToB: K>Se u Ko Te; NazPO4 u NaHPOa.

4. Haiinure crenens ruaponusa cosen U 3HaueHre pH Uit uX pacTBOPOB KOHIIEHTPALUH

0.1momaw/11: NH4Br, KC10, HCOONa.
5. I[TPAg,Cr207, npu 250C paBno 2:10-7 . Beinanaet nu ocagok AgoCroO7 ipu cMelliMBaHUuU
paBHbIX 006eMOB 0,05H pactBopoB AgNO3 u KoCr,0O7? CTeneHb AUCCOMMAIMY 3TUX AJICKTPOIUTOB
paBHa 90%.

6. Boruncnuts a u (H+) B 0,3M pactBope ykcycroi kucnotsl (K=1,8:107). Kakue 3Hauenns
OPUMYT 3TU BEIMYHHBI 1Tociie 1o0aBieHus K 11 pacrBopa kucnotsl 0,2mons CH3COONa?
Koadduuuent akrusnoctu nonos f{CH3;COO-) =0,7.

7. CpaBuuTth pactBopuMocTh PbCl, u Pbly, Be(OH), u Ca(OH),. OtBeT 060cHYyi#iTe UCXOAs U3
MOJISIPU3AIMOHHBIX TIPE/ICTABIICHUIA.

Bapuant Ne2
1. PactBop comepxut 0,1Momb - 3xBuBanenToB (NH4):PO4 B 200Mn1 pacTBopa. KakoBa MossipHas

KoHIeHTparms noHoB NH4' B pacTBOpe?
2. Boruncnute pH 0,001H pacTBOpa cepHOI KUCIOTHI.

3. YkazaTh, HE IPOU3BO/ISI BBIYUCIIEHUN, B KAKOM U3 pacTBOPOB JIBYX COJIEH PAaBHOM KOH-
ueHTpauuu pH 6onpiie unu menbie. OTBeT 000CHYNWTE UCXOAS U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOUCTB 3J1ekTponuToB: NaHCO3 u NayClO3; NaClos u NaClO.

4. Kakne BenmnuuHBI SIBISIOTCS KOJIMYECTBEHHON XapaKTEPUCTUKOM MpoLecca MIEKTPOIH-
THYecKor aucconmanuu? Jaiire ux onpenenenue. Kakyro u3 HUX v Mo4emMy Ha3bIBAIOT MOCTOSTHHOM
BEJINYUHON?

5. Haiigure crenens ruaponmsa NalOs u NalO B pactBopax konnenrparuu 0,1 momns/im. 13

IMOJIYYCHHBIX TaHHBIX cnenaﬁTe BBIBOJ O CpaBHHTeHBHOﬁ CHJIC KHCJIOT, 06p330BaBH_II/IX 3THU COJIN.
Ka(HIO3)=1.6-10" ; Kn(HIO)=2.3-10""".

6. Brmanaer 1 BaSO4 nipu 1o0aBieHnu pacTBopa cepHOM KUCI0TH 00beMoM 100mi1 pu
KoHueHnTpauu 0,2Momnb/11. K pactBopy BaCl, Toro sxe o0beMa, eciiu MoJisipHast KOHIIEHTPAIUs
HKBUBAJIEHTA 3TOr0 pacTBopa paBHa 0,2Mo1b/11.? Byner nu 1o6aBieHHOE KOJTMYECTBO CEPHON KUCIIOTHI
HKBUBAJICHTHBIM HJIM U30BITOUHBIM?

7. Ckonpko moab NH4Cl cnenyer no6asuts k 11 0,1M pacrBopa NH4OH(K=1,8-10-5) nns
TOTO0, YTOOBI KOHIIEHTpaIHs noHos OH- cTana uncnenHo pasHa Kn? Yemosro npumem f(NHs)=1.

Tema: «OKHCIUTEILHO-BOCCTAHOBHTEIbHbIE PC€AKIHUH U IJTTCKTPOXUMHUYECCKHUE MPOUECCHD>

Bapuant Nel



1. 3aKOHYUTH COCTABJICHUE YPAaBHEHUS PEAKIMH U MOA00paTh KOI(PPHUIHMEHTHI MPOCTEUIITIM
cnocoooM: SO, +H3AsO4+H,0—H3ASsO3+...

2. HammmmTe ypaBHEeHUs peakiuii U moxoopaTh K03 GUIIMEHTHI 271eKTPOHHO-UOHHBIM METO/IOM:
MnSO4+(NH4)2S,05+H,O0—HMnO4+...; HoO2+CaOCl—

3. CocraButhb B MoJiekyJisipHOU opMme ypaBHeHue peakiuu: [Fe(CN)g]3- +H,0,—[Fe(CN)6]4-+0;

4. Yemy paBHA MOJIIpHAs Macca SKBHBAJICHTA MIEpPMaHTaHATa KalHs KaK OKUCIIUTEIS, €CITH 3TO
BEIIIECTBO B MPOIIECCE PEAKIIMU BOCCTAaHABIMBALCTCS: a) 10 cyibdarta mapranna (II) 6) no auoxcuma
Maprasiia B) 10 Manranata kaiaus KoMnO4?

5. Byzer nu paboTath raabBaHHUYECKHUI 3JI€MEHT, COCTOSIIEH U3 BOJOPOIHBIX 3JIEKTPOJIOB,
norpyxeHHbIX B 1 u 0,11 pactBopst KOH npu 25°C, ecnu kaxy1iasi CTereHb JUCCOLUAIN pacCTBOPOB
KOH cootserctBenno pasubl 77 u 91%7?

6. T"anpBannyeckuii DJIEMEHT

(-)2Cr/2Cr3+ | HoSO4 | (Pb) 3Ho/6H+ (+)
oOpa3oBaBIiIeiics MPU KOPPO3UU XpOMa, OMAsTHHOTO CO CBUHIIOM, JaeT TOK CHJION OA.
Kaxkas macca xpoma OKHUCIUTCSL M CKOJIBKO JINTPOB BOJIOPOJIA BBIJICIUTCS 3a S5¢C paboOThI 3TOTr0O
AJeMeHTa?
Bapuant Ne2
1. 3aKOHYUTH COCTaBJICHHUE YPAaBHEHUS PEaKUH U MoA00paTh KOAhGUIUEHTH TPOCTEHIINM

crrocoboM: HoSO4+KI+KClO3—KCl+s...

2. Hanummre ypaBHeHus peakiuii v mogoopath KO3QPUIIMEHTHI JIEKTPOHHO-UOHHBIM METOJIOM:
H>SO4+H>S+KMnO4—S+...; HNOs+FeS,—

3. CoctaBuTh B MOJIEKYJIIpHOH (opme ypaBHeHHE peakuuu: NoHa+h—No+I-.

4. Kakyro maccy anmoMuHusa MOXKHO OKUCIUTS ¢ moMotubko 0,11 0,258 K>Cr207 no peakuuun
Al+K>Cr07+H2SO4— Al2(SO4)3+Cra(S04)3+K2S04+H2 0.

5. O/J1C ransBannueckoii e (-)Ag/AgNOs3 0,005 /a=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. Onpenennte KOHIIEHTPAIHNIO AIEKTPOIUTA TIPH MMOJTOKUATEITHHOM
AJIEKTPOJIe, €CIIM KO3 PHUITUSHTH aKTUBHOCTH HOHA cepedpa B pacTBopax AgNO3 ipH OTpUTIATEIIEHOM
U TIOJIOKUTENBHOM 3J1eKTpoie paBHbl 0,945 u 0,750.

6. [Tpu pabote rabBaHMYECKOTO JIEMEHTA

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

00pa30BaBLIETOCs MPU KOPPO3UHU ATFOMUHMS, KOTOPBIM HaXOAUTCSI B KOHTAKTE C XPOMOM,
3a ImuH 20c ero paboTsl Ha XpOMOBOM KaTozie BocctaHoBHIIOCH 0,034 Kuciaopoa.

Omnpenenure, HaCKOJBKO YMEHBIIWIACH IIPU 3TOM Macca aJIOMHHHMEBOIO DJIEKTPOJA U
YeMy paBHa cujia TOKa, IPOTEKIIEro 10 BHEIIHEN [eNH rajlbBaHN4YeCKOro AJIEMEHTa.

Tema: «KoMmjieKkcHbIe COCIMHCHU A

Bapuant Nel
1. Hassatpe kommiekcHsie coeauHeHus: Ba[Cu(C204)2], [Co(NH3)2(en)(Cly)]Cl, [PtCL][AuCly].

2. Hammcarp ¢popmyinsl: a) Tetpaitogonnnat(lll) naausa™); 6) xmopun 6poMareTpaaMMu-
HakBaxpoma(1ll); B) TppaMMHHXIOPOIUHUTPOKOOATIBT.

3. MosxHo nmu ocanuth MoHBI Ni2+ u3 pactBopa Ko[Ni(CN)s] oobemom 1 u C=0,1
MOJIL/IUTP, copeprkamero 0,2 moias KCN(a=80%), ecnu 1o6asuth 10™*Monb cynbhuaa aMmonus?



IIpu xakou mT
KOHIIEHTpAalUK CyIb(uaa aMMOHMs HauHeT BeinanaTh ocanok? (ITP(NiS)=2-107%).



4. Onpenenure TUN TUOPUAM3ANUU B CISAYIOIUX KOMIUIEKCAX, a TaK K€ M300pa3uTe HX
reomerpudeckyto opmyny: [AuCls]- ; [PtCls]- .Uemy paBHBI HX MarHUTHBIE MOMEHTHI?

5. Jist ocaxIeHusI XJIOPUI-HOHOB, COCTABIISIONINX BHEITHIOK Cepy KOMIUIEKCHOTO COCTMHEHUS,
u3 100mn 0,02m pactBopa coequnenust CrCls-5H>O norpebdoBanocs 20mit

0,2m pactBopa AgNOs. [lo pe3ynbpTaTam 3TOro OMBITa COCTaBbTE KOOPAWHAIMOHHYIO (hopmyiTy
COEJIMHEHUS U Ha30BUTE €TO.
Bapuant Ne2
1. HasBatp kommnekcHbie coenunenus: Nax[Zn(OH)s), [Ni(H20)6](NO3)2, [Co(En)3(NO3)3].

2. Hanmucates Qopmyner: a) ammunnenranuanogpeppar(Il) watpus; 0) AMrHApPOKCOTETpa-
xnoporuiatuHat (IV) ammonus.

3. K 0,2m NiSO4 no6aBunu paBubiii 00beM 2M NH3, Berauciuth [Ni]2+, ecau cyuTaTh 4TO B
pactBope oOpasyercst komruiekcHbIi HoH [Ni(NH3)6]2+.

4, B kommekcax [Co(NO2)s]4- u [Ni(CNS)g]4- nmuranmer o0anaroT cuibHBIM mosieM. CocTaBbTe
IHEPTEeTUYECKYIO0 cXeMy oOpaszoBanms cBs3el (MeToq BC) B 9TUX KOMIUIEKCaxX M YKaKUTE MarHUTHBIC
CBOMCTBa KOMIJIEKCOB.

5. Omnpenenure koopauHanroHHoe yucio (x): [FellFx]-(X-2); [FellClx]-(X-2).

Kpumepuu OUECHKU omeema cmydenma npu 6blnOIHEeHUU KOHmp()JleOﬁ paﬁombl

Onenka TpeOoBaHMs K 3HAHUSM
OTJINYHO MPUBEJICHBl TIOJHBIE TNPABWIbHBIE pEIICHUS, OTBEThl T'PAMOTHO
apryMEHTHPOBAHbI
XOPOIIIO JOTYIIEHbl HE3HAUYUTEIbHBIC MOTPEITHOCTH MPU OTBETAX Ha BOMPOCHI,
apryMmeHTaus Obljia He IOJTHOM
YAOBJIETBOPUTEI B OTBETAX HA HEKOTOPBIC BOMPOCHI JOMYIIEHBI TPYyObIe OIIMOKH, YacTh
bHO BBIBOJIOB HE API'YMEHTUPOBAHA UJIM apTyMEHTUPOBAHA HENPABUIHHO
HEYJIOBJIETBOPHUT otBeThl Ha 50 u Gosee % BOMPOCOB OMMOOYHBI, OOJIBITMHCTBO
€JIbHO BBIBOJIOB HE API'YMEHTHPOBAHbI WJIM ApTYMEHTHPOBAHbBI HEMTPABUIbLHO

Hpumepnble eapuanmbsl mecmoessvlx 3a0anuil

Tema: «OcHOBHBIC MOHATHS U 32KOHbI XMMHH. JKBHBAJICHT»
Bapuant Ne 1
1. ®akxTop 3KBUBaJIEHTHOCTH COJIH

1) 1/ocHOBHOCTB

2) 1/uncno KaTHOHOB * BaJIGHTHOCTH KATHOHOB

3) 1/KHCIIOTHOCTD

4)1/9uciao aToMOB AJIEMEHTa * BaJIGHTHOCTh DJICMEHTA

2. ®akTop 3KBUBAJICHTHOCTU OCHOBAHUS

1) 1/ocHOBHOCTH

2) 1/uucno KAaTHOHOB * BaJICHTHOCTb KaTHOHOB

3) l/xucnoTHOCTH

4) 1/uamcmo aTOMOB 3JIEMEHTa * BaJICHTHOCTb 3JIEMEHTA




0 0N

[TnoTHOCTH Ta3a Mo renuto paBHa 11, IOTHOCTH Ta3a MO HEOHY
1)2,2 2) 1,1 3)20 4) 44
[Tpu cropanuu 4*10-6 xr yriepoaa uncio mosekyn CO, paBHO

1) 2*10* 2) 2*10% 3)2*10* 4)2*10%
DKBUBAJICHT UCXOJIHBIX BELIECTB B PEAKIIHU

H>C,04 + Ca(0H), = CaC,04 + H2O

1)1/2,1/2 2)1,1/72 3)1/2, 1 4H1,1
O6mbeM (B 11), 3aHUMaeMbli 5,25 1 azota npu26°C u gasnenuu 98,9 klla # # #

MaccoBble 1011 TaJlOT€Ha B TaJOTeHUIE METallIa ¥ KHCIIOPO/a B €r0 OKCHJIE COOTBETCTBEHHO
paBHbl 68,35% u 15,4%. Ha3Banue ranorena # # #

Bbpom maccoit 0,4586 r BeiTecHsieT u3 pactBopa Kl o maccoii 0,7280 r, KOTOpBIi B3auMO-
JeicTByeT ¢ MetaiioM Maccoit 0,5935 r. MossipHas Macca KBUBaJICHTa METaJlIa B I/MOJIb

[{uHk pearupyet ¢ U30bITKOM BObI B mieiaouHoi cpene (NaOH) ¢ obpazoBanuem 5,6 11 raza
(H.y.). DKBUBaJIEHTHOE KOJIMYECTBO BEIECTBA IIMHKA B MOJIb

Bapuant Ne 2
@®akTop SKBUBAJIEHTHOCTH KHUCIIOTHI

1) 1/kucnoTHOCTB
2) 1/0CHOBHOCTH
3) 1/daucino aTOMOB 3JeMeHTa * BAJICHTHOCTD dJIEMEHTA
4) 1/4ucio KaTUOHOB * BaJIECHTHOCTh KATHOHOB
®DaxTop SKBUBAJICHTHOCTH OKCHJIA
1) 1/amucmo KaTHOHOB * BaJICHTHOCTh KAaTHOHOB
2) 1/ocHOBHOCTB
3) 1/gaucio aTOMOB 3jIeMeHTa * BAJICHTHOCTD JJIEMEHTA
4) 1/xkucnoTHOCTH
Macca (B rpammax) 0,25 MOJIb OKCHA JIUTUS
1)5,75 2) 6,2 3)7,5 4)9,25
4: KonnuecTBo BemiecTBa (MoJib), coaepxkaiieecs B 37,6 r uurpata meau (11)
1)0,32)3,353)0,24)5
OpuH MOJTb BOJIBI IPHU H.Y. 3aHUMAET 00beM
1) 18 mn 2) 118 n 3)22,4 1 4)22,4 mn
[ImoTHOCTH ra3za mo Bo3ayXxy paBHa 1,17, MonekymnsipHas macca raza
Macca (B rpammax) HaTpus B 35,1 r XJiopuaa HaTpus paBHa
Ha neittpanu3zanuto 3 r H3AsO4 uzpacxogoBainock 2,366 1 KOH. OCHOBHOCTb KHUCTOTBI
N3 48,15 r okcnaa MeTamuia MO>KHO NOIyuuTh 88,65 r ero Hutpata. MossipHast macca
SKBHBAJICHTA JIBYXBAJICHTHOTO METaJJIa B T/MOJIb

Tema: «OcHOBHBIE KJIACCHI HEOPTAHMYECKHX COeJUHEHHID»
Bapuant Nel
dopmyiia KpucTaUIOrHapaTa cysbdara HaTpus, Macca KOTOPOro pu 00e3B0KUBAHUU

yMeHbLmnachk Ha 47%

1) Na;SO4 * 2H,O  2) NaxSO4 * 7TH,0
3) NaxSO4 * sH,O  4) NapSO4 * 6H,0

KapOonar kanus pearupyer B pacTBOpE ¢ BellleCTBaMU Habopa



1)
2)
3)
4)

1) CO2, SOz, H3PO4 2) CO, KOH, HC1
3) BaCl,, HNO3, RboSOs 4) KHSO4, NaOH, SOs

OaHOBpPEMEHHO HE MOTYT HaXOAUTCS B paCTBOPE BEIIECTBAa HAbOpa

1)Na;SO4 u HC1 2) NaOH u H>SOq4
3) NaCl u H>SOs  4) NaOH u K»S04

OI[HOBpeMeHHO B paCTBOpPE MOI'YT HAXOJUTCS NOHBI

1) Ni2+, K+, SO4%, I- 2) Pb2+, S2-, CH;COO; Ba2+
3)NH4", PO43-,Ca2+ F- 4)Al3+, Fe2+, GO 2-, Br-

Y CTaHOBUTH COOTBETCTBUE MCKAY BCUICCTBOM U CBOMCTBaMH

1: a30oTHas kucaoTa A: B3aMMOJAEHCTBHE C COJMSIMH MM ¢ 00pa30BaHHEM OCajaKa

2: rugpokcuy Hatpus b: B3aumMopelcTBHE C coisiMu Oapusi ¢ 0OpazoBaHHEM
ocazka 3: coisiHas KucioTra B: B3anMonencTBre ¢ cepoil pu HarpeBaHUU

4: cynpdaT adrOMUHUSA I': B3auMoieficTBHE ¢ IIMHKOM ¢ 00pa3oBaHUEM BOAOPOAA

KonmdecTBo BO3MOKHBIX coueit o0pazoBanHbix H3S04 u AI(OH)
1)4 2)1 3) 2 4)3 5)5
Bapuant Ne 2

[Munpun onHoBaneHTHOrO MeTamia coaepkut 12,5% Bogopoaa nmo Mmacce.
1) cepebpo  2) HaTpuii 3) muTuit 4)30110TO

Jlnokcun yriaepoia MOKET pearupoBaTh C BelecTBaMu Habopa

1) CaO, (NH4)>C03 pactBop, HNO3; 2) Na,C03 pactBop, Mg, C (kokc)
3) KOH, H2SO4, pacteop BaCl, 4) CuS04, NH3, NaOH
OmHOBpPEMEHHO HE MOTYT HAXOAWTCS B PaCTBOPE BEIIECTBAa HAbOpa

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

3) Ba(N03)2 u KI 4) Ba(NO3)2 u HzSO4

Kucnyro conb MOKHO IOTYYUTh B BOJIHOM cpejie IPH B3aUMOICHCTBUU
1) LiOH u HBr 2)CsOH u P,0s5

3) Mg(OH)z u HCOOH 4) AIOH)3 1 N>Os

OAHOBpPEMEHHO B PACTBOPE MOT'YT HAXOAUTCS MOHBI

1) Ba®, Na', F, CO*

2) Ag+, Ca2+, Br-, NO3”

3) Zn2+,NH4", OH-, I-

4) Cu*", AI*¥, CI, SO

YcTaHOBUTH COOTBETCTBHE MCKAY BCIICCTBOM U CII0co0OM ero PpacIrio3HaHusA:

1: yrnexkucnsbiii ra3  A: BO3ropaHue TJICKOLIEH JTyYUHbI

aMMHaK b: Bo3ropanue ¢ xapakTepHbIM 3ByKOM

KHUCIIOPOJL B: momyTHeHue U3BECTKOBO BOJIbI

BOJIOPOJ [': i3MeHeHrne OKpacKy BIAXKHOM UHIUKATOPHOU OyMaKKu

YcTaHOBUTH COOTBETCTBUE MCKAY BCUICCTBOM U CBOMCTBaMH:

1) a3oTHas KuclIOTa A B3aUMOJICHCTBYE C COJISIMU MEIH C 00pa30BaHUEM OCaIKa
2) ruzppokcupa Hatpusi b B3aumopeicTBre ¢ consiMu Oapusi ¢ 00pa3oBaHUEM OCaIKa
3) cossHas KUCI0Ta B: B3auMozelicTBue ¢ cepoi Mpu HarpeBaHUMU



4) cynbdat amomuHus [: B3auMOJeCTBHE ¢ IMHKOM C 00pa30BaHHEM BOAOPOIA

8. B pesynbrare cienyromux NpeBpalieHui:

Si02+C HCl 02 Ca3(P0O4)2
Ca

Ca3(PO4)2 X X2 X3 X4
oOpa3yeTcs KOHEUHbIN NPOAYKT X5
1) Ca(HPOs), 2) CaHPO4 3) CaHPO4*2H,0 4) CayP,07

Tema: «Ctpoenue aroma. Ileppoguyeckunii 3aKOH M NepHOANYECKAS CHCTeMA
xumMuuecknx 3jaeMenToB .. MeHaeneeBa»

BapuanT Ne 1
1. M3031€KTpOHHBIE ATOMBI U MOHBI

1) Fe*', Co®* 2) Co,Ni** 3) Fe*', Fe**  4) Co*, Mn
2. DreKkTpoHHas eMKOCTh f -1oIypoBHS

14 2)6 3)18 4)10
3. DHeprus cpojacTBa K JIEKTPOHY B IEPUOAE

1) He u3MeHsieTcs  2) yMeHbIIaeTcs
3) yBenuunBaeTcsi  4) OCTarOTCS TOCTOSIHHOM

4. PaspenieHHbI HAOOp KBAHTOBBIX YHCEN DJIEKTPOHA

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

5. Haumenbummii paauyc umeer MoH
1) Cs 2) Ba** 3) Te*4) I

6. Mopens aToma, co3nanHas O.Pe3epdopaom HazbIBaeTcs

7. Yucno ypoBHEH y aromMa OnpeaeisieTcs KBaHTOBBIM YHCJIOM

8. DHeprus OTphIBa JIEKTPOHA OT aTOMa HA3bIBAETCS YHEPrUEH

9. YCTaHOBHUTH COOTBETCTBUE MEXKY JICKTPOHHBIMU KOH(PUTYpaAUAMU U XUMHUYECKUMH Yac-
THLIAMH

1: 1s2s2p®3s*3p'  A:Na’
2: 1s2s2p°3s*3p°  B: N
3: 1s%2s%2p° B:S*"
4: 1s2s2p’ I:Al

Xs

10. PacnionoxuTh B NpaBUIbHON NIOCIEA0BATEIBHOCTH 3aII0JHEHUS SJHEPT€TUYECKUX ITOAYPOBHEN

B aroMax

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



Bapuant Ne 2

10.

N30371eKTpOHHBIE aTOMBI U HOHBI
1) Fe*', Co®" 2) Co, Ni**  3)Fe*, Fe’* 4) Co*, Mn
HaGop xBanToBbIX yncen n = 3,1 =1, s =+1/2 umeer
1)Si 2)Al 3)Cl 4)S 5)P
OnrHaKoBOE KOJUYECTBO MIEKTPOHOB Y HOHOB
1) Ba*", Mg*", Cd* 2)Ba*+, I, Te* 3)Hg*,I,Sn  4)I, Cd*, Sn*
DJEeKTPOHHAs eMKOCTb g -I10JlypOBHS
6 2)14 3)10 4)18
DHeprusi HOHU3AIKUU B TPYIIIE
1) He u3MeHsieTcsT  2) yBENUYHUBACTCS

3) ymeHbIIaeTcs 4) ocTaroTcsi MOCTOSTHHOM
ATomHBIE OpOHTaNIH NalT cymMmmy n+1=9

1)6f,7d,8p  2)5f 7p,8s 3)4f,5d,6p 4)4d, 5p, 65
Yucno HECITapCHHBIX JJICKTPOHOB B aTOME XpOMa B H6B036Y)K,Z[CHHOM COCTOAHUU

Oueprus nonnzauuu aroma Ca (3B): I1 =6,113; 1, = 11,871; I3 =51, 21. Tperbs sueprus mo-

HU3AIMH PE3KO BO3PACTACT U3-3a OTPHIBA AJIEKTPOHA
Yucno opOuTasneit y aroma onpeiessiercs KBaHTOBBIM YHCIIOM
Y CTaHOBHUTH COOTBETCTBUE MEXK]TY IIEKTPOHHBIMU KOH(MUTYPALUAMHU U XMMUYCCKUMH Yac-

THULIAMHA

1) 1s*2s*2p®3s?3p°4s°3d’ A:F
2) 1s*2s*2p®3s*3p°4s'3d’ B: C
3) 1s?2s%2p° B: Fe"
4) 1s2s%2p* I: Cr

Tema: «XnMuueckasi CBA3b»
Bapuant Ne 1

1.

B psany Bonopoansix coenuHeHui aneMenToB VI A rpynnsr: H>O - H” - H>Se nonsipaocTs
cBs3u O - H

1) yBenuuuBaercs

2) He uU3MeHsercs

3) yMeHbIIaeTcst

4) cHayaja yMEHBIIIAETCs, TOTOM YBEINYUBACTCS

TonpKo KOBaJICHTHAsI CBSI3b IMEET MECTO B COSTHHEHUH ¢ POpMyIIoi
1) Ba(OH); 2) NH4NO;  3) HoSOq4 4) Li,CO;
ATOM yriiepoza B BO30YKIEHHOM COCTOSTHHH 00pa3yeT

1) YCThIPE KOBAJICHTHBIC CBA3H, 3a CUCT YETHIPECX HECIIAPEHHEBIX 3JICKTPOHOB



4.

5.

1.

2) Tpu CBS3H, 33 CUET JBYX HECHAPEHHBIX IJIEKTPOHOB U HETIOACIEHHON AIEKTPOHHON
apsl

3) HU OJIHOH, aTOM yTJIepOo/ia B HEBO30YKJICHHOM COCTOSTHUM XUMUYECKUX CBS3CH HE
obpazyer

4) nBe CBSI3M, 3a CYET JIBYX HECIIAPCHHBIX AIICKTPOHOB

BemecTBo, KOTOpOE HE MOTYT 00pPa30BBIBaTh BOJOPOJIHYIO CBS3b

)H,0  2)HF 3)HN; 4) HI
Sp3 T H6p1/11:[1/13a111/1;1 pealIn3yeTCAd IMMOJTHOCTBIO

1)SO;  2) CHy 3) SO; 4) C10-

Y CTaHOBHUTH COOTBETCTBUE MEXKIY (PHM3HMUECKIMH CBOMCTBAMU M THITAMU KPUCTAUTHYECKUX
peIIeToK

1: KOBKOCTH

2: HU3Kas TeMIepaTrypa KUICHHs

3: BbICOKas TBEPJOCTh

4: snekTpuvecKasi IpOBOJUMOCTH pacTBOpa
A: aTromHas

b: metannmmueckas

B: nonnas

I': monekynsipHas

Bapuant Ne 2

Ha6op kBanToBBIX uncen n=3,1=1, s =+1/2 umeer
1) Si 2) Al 3)CIl 4)S 5P

OMHAKOBOE KOJIIMHYECTBO HJIEKTPOHOB y HOHOB
1) Ba*', Mg, Cd**

2) Ba®™, I, Te*

3) Hg*, T, Sn*

4) T, Cd*, Sn**

DJEKTpOHHAs EMKOCTb g —TOyPOBHS
1)6 2) 14 3) 10 4) 18

DHeprus MOHU3AIUH B TPYIIIE
1) He u3mensieTcs

2) yBEeITHMUUBACTCS

3) ymeHbIIaeTcs

4) ocTaroTcs MOCTOSTHHOM

Y CTaHOBHUTH COOTBETCTBHE MEXKIY DIEKTPOHHBIMU KOH(PUIYPALUSIMHE M XMMHIECKUMH Yac-
TUIIaMH1

1) 1s*2s*2p®3s?3p°4s°3d’ A:F

2) 1s*2s*2p®3s*3p°4s'3d’ B: C

3) 1s2s%2p° B: Fe™

4) 1s2s2p* I:Cr

PacnosnoxuTs B IIPaBUIILHOMN MOCIIEN0BATENLHOCTH 3aI0JHEHHUS SHEPIETUYECKHX TIOyPOBHEN
B aToMax



A:6s b:7s B:6s TI:4f I:5f E:6d XK:5d

Tema: «XuMHnuyeckas cBsi3b»
Bapuant Ne 1
1. B psany Bogoponnbix coequneHuit anementoB VI A rpynnsi: H>O — H,S- HoSe nonsprocTh

cBs3u O — H:

1) yBenuuuBaercs

2) He U3MeHsieTcs

3) yMeHbIIaeTcs

4) cHayaa yMEHbIIAETCs, IOTOM YBEJINYUBACTCS

2. TonpKo KOBaJEHTHAas CBSI3b MMEET MECTO B COEIMHEHUH ¢ (hOpMYIIOn
1) Ba(OH), 2) NH4NO; 3) H2SOq4 4) Li2CO3
3. ATtoM yriepoza B BO30YKJIEHHOM COCTOSIHUM 00pa3yer:

1) dYeTbIpe KOBaJEHTHBIEC CBSI3H, 3@ CUET YETHIPEX HECTIAPEHHBIX JIEKTPOHOB

2) TpH CBsI3H, 3a CUET JBYX HECIIAPEHHBIX JIEKTPOHOB U HEMOJICJICHHOM 3JIEKTPOHHOM mapbl

3) HU OJIHOH, aTOM yTJIepO/ia B HEBO30YKJICHHOM COCTOSTHUM XUMHUYECKUX CBS3CH HE
obpazyer

4) nBe CBSI3M, 32 CUET JIBYX HECMAPEHHBIX AIEKTPOHOB

4. BemecTBO, KOTOpOE HE MOTYT 00OPa30BHIBATH BOJOPOIHYIO CBS3h

1) HO 2) HF 3)HN3 4) HI
5. sp’ rubpuaM3anms peaan3yercs MOTHOCTHIO

1)SO,  2)CHs  3)SO; 4)
Cl0-

6. YCTaHOBHTH COOTBETCTBUE MEKAY (PU3NUCCKUMH CBOHCTBAMHU U TUTIAMH KPUCTAJUTUICCKUX
PEIIETOK:

1: KOBKOCTB

2: HU3Kas TeMIlepaTtypa KUIEHUs

3: BBICOKAsI TBEPIOCTh

4: sneKTprUYecKasi IPOBOJUMOCTb pacTBOpa
A: atomHas

b: Mmetannuueckas

B: nonnas

I': monekynspHas

Bapuant Ne 2
1. BemiecTBO ¢ HOHHOM CBSI3bIO IMEET (POPMYITY

1) KBr 2) SOs3 3)CHs 4)HC1
2. ATOMHas KpUCTaJUIMUECKas pelleTKa XapaKTepHa JJs

1) amroMuHUS ¥ KapOuIa KpeMHUS

2) cepsl U oaa

3) okcuaa KpEMHHS U XJIOpHIa KalTus
4) anmasa u 6opa



sp’ rHOPUIM3ALAS PEATU3YETCS OIHOCThIO



1)SO, 2)SOs; 3)CHs 4)CIO- 5)CIOy

4. VYCcTaHOBUTH COOTBETCTBHE MCXKIY BCIICCTBAMU U BUAAMU XUMHYECKOH CBSA3M B HUX 1

BoJIb(ppam A KOBaJIEHTHasl TOJISIpHAs ajamas
ajiMa3s BI KOBAJICHTHAA HGHOJISIpHaSI aMMHaK
aMuaK B: Mmetanmmuaeckas

MOBapeHHas COJIb I': nonnas

5. YCTaHOBUTH COOTBETCTBUE MEX/IY BEIIECTBAMU U TUIIAMU KPUCTAIUTUYECKUX PEIIECTOK
YIJICKUCIIBIN Ta3 A: vonHas

KapOoOpyHI b: MonekynsipHas
HUKEIIb B: Meranmnuueckas
ameTaT HaTpUs I': aromHuas

6. YCTaHOBHUTH COOTBETCTBHE MEXK Ty THOPHUIU3AMEH U MOJIEKYJIOM

1: sp’ A:  OF; B: SFs

2: sp B:  BF3 I': SFs:
3: sp’d’ E  XeFs : BeCl
4: sp’d

4: sp’d

Tembl: «JHepreTuka U HaNMPaBJIEeHHOCThL XUMHYECKHX NpoieccoBy», «CKopocTh
XHMHUYECKHX peakuuii. XuMHYeCKoe PAaBHOBECHE)
BapuanT Ne 1
1. Bo ckomibKko pa3 yBenuuuTcs ckopocth peakiuu Ha(r) + Ix(r) = 2HI(r) npu yBenuyenuu nasie-

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

2. Ilpu temnepatype 90°C peakuus nporekaer 1 MuH. IIpu kakoii TemnepaType peakuus 3aKOH-
gyurcs 3a 19 21MuH, ecnu TemriepatypHbiid K03 dunment pasen 3

1) 50°C  2)40°C 3)60°C 4)150°C 5)140°C
3. Xwummnueckoe paBHoBecue peakuuu Zn(t) + 16HI(d = 8Ix(r) + 8H2S(d - Q cmecTutcst BripaBo
IPY TOHM)KEHUHU

1) konnentparuu H,S;  2) xonnentpanuu HI; 3) naBnenus; 4) remmepaTypsl.

4. Xummueckoe paBHoBecue peaknuu Zr(t) + 2C1a(t) = ZrCla(r) + Q cmemmaercst BpaBo Mpu:

1) MOBBITIICHUH JTABICHUS 2) noBbitiieHUH KoHIeHTparuu ZrCly
3) AOMOJIHUTENBHOM BBeJIeHUH Zt  4) NOBBIICHUH TEMIIEPATYPbI
5. B romorennoi cucteme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHBIE KOHIICHTPAIMH BEIIECTB

(mome/m) coctaBmiu: A - 0,03; B - 0,02; C - 0,004. VicxoaHast KOHIIEHTpAIMs BemecTra A
(Monb/1T) paBHA

1) 0,036 2)0,002 3)0,024 4) 0,026 5) 0,030
6. U3 2 monp CO u 2 mons Cl, o6pazoBanoch npu HekoTopoi Temrepatype 0,45 mois COCl».

Koncranra paBaoBecus peakiuu CO + Cl, = COCla(r)

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



7. Crannaptras teriora oopasoanust MgO (k) u COz (r) cooTBeTcTBeHHO paBHa -601,8 u -

393,5 k/lx/mounb. Ternota paznoxenust MgCO3; na MgO u CO, AH = 100,7 x/[x/Momnb.
Tennora o6pazoBanus MgCO3

1) -1096 xJI>x/momb; 2) -1006 kJ[>x/Moab; 3) -996 xJx/monb; 4) -876 xJ[x/MoIb.

TCHJ'IOTa, KOTOpas norjaomacTCsa UiIn BbIACIIACTCA IIPU PA3JIOKECHUU XUMHUUYCCKOI0O COCAUMHCHUA
KOJINYEeCTBOM 1 MOJIb Ha IPOCTHIC BEIICCTBA HA3BIBACTCA

Ecnu ckopocTh npsMoil peakiiuy paBHa CKOPOCTH 00OpaTHOM peakliy, TO HACTyIaeT XUMUYe-
CKOE

10. 3aBUCHMOCTb CKOPOCTHU PEAKIMH OT TEMIIEPATYPhl ONPEAEIIAETCS IPABUIOM

1.

Bapuant Ne 2

Bo ckonpko pa3 yBenumuntces ckopocth peakiiun CaO(t) + CO2(r) = CaCOs(t) mpHu yBeIUYEHUN
JlaBJieHus B 3 pasa

1) B9pa3 2) B8paz 3)B6pa3 4)B3paza 5) HE U3MEHsACTCA.

Bo cKkoJIBKO pa3 yBEIUUUTCS CKOPOCTh peakuuu pu Harpesanuu ot 75°C go 115°C, ecnu
TeMIepaTypHbIi KOAQPHUIIUEHT paBeH 2

1) B2pa3a 2) B4pa3a 3) B8pa3 4) He usmeHutrcs S) B 16 pas.
[Tpu moBBIIIEHUY TaBIICHUSI XHMUYECKOE PABHOBECUE CMEIACTCSI BIIPABO

1) 2NO(T) + O2(r) = 2NOx(T ) 2) C(1) + CO2(r) =2CO(1)
3) 2NF(r) + 3Hz(r)= 6HF(r) + N2(r) 4) CHa(r) + 4S(1) = CSa(1) + 2H2S (1)

Xummueckoe paBHoBecue peaknun 4FeS)(1) + 1102(r) = 8SOx(r) + 2Fe203(1) +Q cmecTutcst
BIIPaBO MPHU

1) noBbIlIeHUH JaBI€HUS ~ 2) MOBBILIEHUM KOHLEHTpauuu SO»

3) nononuuTenbHOM BBeneHnn FeoO3  4) nononHuTenbHOM BBeaeHUU FeS)
B romorennoii cucreme Ha(r) + Ix(1) = 2HI(;) paBHOBECHBIE KOHIIEHTPAIMH BEIIECTB (MOJIb/T)

cocraswiu: HI - 0,02; I - 0,05; H> - 0,03. McxoaHast KOHIIEHTpaIKs BOAOpoa (MOJIb/TT) paBHA

1)0,04  2)0,01 3)0,02 4)0,03 5)0,05
B romorennoii cucreme 4HCI1(r) + O2(r) = 2H>O( 1) + 2C1, paBHOBECHBIE KOHLIEHTPALIUU Be-
miecTB (moib/n) coctapmm: HC1 - 0,85; O3 - 0,44; Cl» - 0,3. MicxogHast KOHIIEHTpAIUs KUCIIO-
pona (MoJb/iT) paBHA

1)0,59 2)0,49 3)0,69 4)0,79 5)0,89
[Tpu cxxuranum rpadura obpazoBaiics okeu yraepona (IV) maccoit 8,86 r. TertoBoit addexr
peakiuu AH = -79,2 k/Ix. Ternora o6pazoanus CO;

1) -393,3 xx/mMons  2) -358,4 k/Ix/moms  3) -335,5 xJlx/Moub 4) -326,4 xJ1x/MOb
Temnora, KOTOpast MOTJIOIIACTCS WK BBIICISICTCS IIPU 00pa30BaHUN XUMHUYECKOTO COCTUHCHUS
KOJINYECTBOM BeIIecTBa | MOJIb M3 MPOCTHIX BEMIECTB MIPH 33JaHHBIX YCIOBUAX
Ha3bIBACTCS

CMCIJ_IGHI/IG XHMHUYCCKOI'O PaBHOBCCHUSA OIIPEACTIACTCA IIPHUHIUIIOM




10. MunuManbHas U30bITOYHAS SHEPI U, KOTOPOM JOKHBI 001a4aTh MOJIEKYJIbI, YTOOBI PeakLus
MEX/1y HUIMH CTajla BO3MOXHON Ha3bIBAETCS

Tema: «PactBopbl. Teopus 3JIeKTPOJIUTHYECKON TUCCONMALMID)

Bapuant Ne 1
1. Cwmemansl 100 r 20%-nor0 pactBopa u 50 T 32%-HOro pacTBopa HEKOTOPOTO BELLIECTBA.
KonnenTpanus nojry4eHHOro pactBopa

24 2)12  3)36 4)48

2. Jlna nomydeHus: 9%-HOro pacTBopa COJIIHOM KMCIO0THI Haso pactBoputh 67,2 1 HCI B Boze
Maccou

1)1,107kr  2)0,505xr 3)0987xr 4) 1,227 kr

3. Vpasuenuio 3Ag" + PO4 = AgiPOCOOTBETCTBYET B3aMMOICHCTBHE

1) AgNO3 ¢ Na,POs  2) Ag,0O ¢ H3PO4
3) AgNOs ¢ H3POs4  4) AgClI ¢ NazPOgy

4. KucnoTHOCTb pacTBOPOB COJIEN C OAUHAKOBOW MOJIIPHONM KOHILIEHTpALUEN YBEINYUBAETCS B
pany

HUTPAT KaJIUsl, CHITMKAT KaJIns
OpoMU/I KaIbIHsL, OPOMUJI ATFOMHHUS
XJIOpHJ Kauusi, PTOPUI KaHs
XJIOpU A JIUTHA, XJTIOPpHUJ KaJIUA
5. Xunopup Oapust maccoit 41,6 r pactBopuin B Bozie. B nosyuennom pactBope conepxkurcs 0,35

MOJIb XJIOPUI-UOHOB. CTeNeHb IUCCOLUAINU XJIOpUaa 6apus
1) 87,5% 2)17,5% 3)57,1% 4) 96%

6. Eciu xoHneHTpanus pactBopa rujgpokcuaa ammonus pasta 0,1M u K, = 1,76*10-5, To
€ro CTeneHb MOHU3ALMHU (Olyon) COCTABUT

1) 1,3%10%  2) 1,510 3)1,3*10°  4)1,5%10°

7. Ecnu koHneHTpanus noHoB Bojgopoja [H+] u anerar-uonos [CH3COO-] B 0,1M pacTtBope
YK- cycHoit kucnoTsl paBaa 0,00132 Mounb/1, TO €e KOHCTaHTa HOHU3AIUU

1)1,74*10° 2) 1,76*10* 3) 1,78*10* 4)1,74*10™*
8. KonuenTpauuto noHoB Bojgopoa B pactsope npu pH = 4,32 paBHa
1)4,78%10% 2)4,76*%10° 3)4,74*%10° 4)4,74*10°

9. AkTHBHas KOHLIEHTpalusi aHMOHOB aon- B 0,01M pactBopa runpokcuia xkanust KOH, yaursr-
Basi HOHHYIO CHIIy pacTBOPa paBHa

1) 9*107 2) 8*107 3) 7*107 4) 6*107
10. KoncranTa ruaponusa, creneds rujpoiusa u pH 0,1M pactBopa conmn HCOONH4 (Ka(kxuc)=
1,8*10™, Kn(ocn) = 1,76*107)

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



Bapuant Ne 2
. K100 mn 96%-noii cepnoit kucnotsl (p = 1,84r/mi) npubdasunu 400Mi1 BOJIbI, MOTYyUUIICS

pacTBOp MIOTHOCTHIO 1,225 r/Mi. MomsipHasi KOHIIEHTpAIUsl pacTBOpa
1)3,78M 2)221 M 3)2,57M 4)4,02M

. 3400 r 20%-H0r0 pacTBOpa NMPH OXJIAKICHUH BHIIETWIOCH S0 I paCTBOPEHHOTO BEIIECTBA.
MaccoBast 1071 BeLlecTBa B OCTaBIIEMCS pacTBOpE

1) 8,6 % 2)6,3 % 3)74%  4)9,5%
. Ypasuenuto Fe3+ + 30H- = Fe(OH)3 cOOTBETCTBYET B3aMMOICHCTBHE

1) FeCl; ¢ KOH 2) Fea(S04)3 ¢ Ba(OH)»
3) FeSO4c NaOH  4) Fe(OH)s c HC1

. Illemo4HOCTH PaCTBOPOB COJIEH C OAMHAKOBON MOJIIPHON KOHUEHTPALMEN YBEINUNBAETCS B
pany

1) xapOoHaT HATpUA, HOAUI HATPHUS  2) CYIBPUT KaJHsl, CyIbGUIT HATPHS

3)HUTPUT HATPUsI, HUTPAT HATPUS 4) X0opu L TUTHS, XJIOPU aMMOHUS
. KonnuectBo orpunarensHbix noHoB B 120 r 10% pacTBopa aMMOHUS, €CIIU CTENIEHD JUCCO-

uuauuu conu pasia 90%
1) 0,135 Mo 2) 0,15 monp  3) 0,167 mons 4) 1,67 monb

. Ecnmm xonnenTpanums azotucton kucinotel HNO; paBHa 0,12M u K, = 6,9*%10-4, To cTreneHn
€C MOHHU3AIIUH COCTABUT

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

. Ecnm xoHnenTpanums pactBopa rugpokcuaa ammonus pasua 0,1M u K, = 1,76*10-5, To
€ro CTENEHb HOHU3ALMHU (Ayon) COCTABUT

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

. Konmenrpanus noros Bogopoaa [H'] 6%-Horo pacTBopa XJI0pOBOAOPOTHON KUCIOTHI (p =
1,028 r/mm) cocraBuser

1) 1,69 2) 2)1,76  3) 1,78 4) 1,65
. AxtuBHOCTb xs0pua-uoHoB B 0,1 M pactBope xnopuna Hatpus NaCl paBHa

1) 7,58*10° 2)7,62*10°  3)7,68*%10%  4)7,54*107
10. Crenens ruaponusa u pH comu 6pomuna ammonust NH4Bu pH 0,011 pactBopa (Ko = 1,76*10-
)

1)2,38*%107u 5,62 2)4,52 %107 u 8,34 3)5,68 *10° u 6,32 4)3,54*10"* u 4,35

Tema: «OKuCIAUTEIHHO-BOCCTAHOBHTEIbHbIE PEAKIMHU U 3JIeKTPOXUMHYECKHE MPOoLecCh»
Bapuant Ne 1
. Peakius qucnponopuuoHupoBaHus

HNO,; = HNOs + NO + H,O
KoMnOg4 + H>O = KMnO4 + MnO4 + KOH
NH4NO3; = N»,O + H,O



KCIO3 =0, + KCl



. Peakuus BHYTPUMOJICKYJIAPHOI'O OKUCJICHUA-BOCCTAHOBJICHU

1) AgNO3; =Ag+NO2 + O

2) AgopO=0,+ Ag

3) K2S0O; = KuS04 + KsS

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

Omnpenenure cymmy ko3¢ dunnenToB B ypaBHenue peakuuu CaOCl; + H,O + NaBr —
1)8 2) 7 3) 9 4) 10
. YCTaHOBUTbH COOTBETCTBUE

1: mpoaykTsl anekTponu3a pacmiasa CuCly A: CuuCh

2: mpoAyKThI 3nekTponusa pactsopa Cu(NOs), b: Cuu O

3: mpoaykThl anexTposinza pactsopa Ca(N03): B: Hou O
I Cau O
H: Hou Clp

. B mporecce anextponuza pactBopa NaCl, mpu cuie Toka SA 3a 85 MUH Ha aHOJE BBIJCIACTCS
MPOJIYKT 00bEMOM J1 (OKPYTJIUTB JI0 I€CATHIX )

. Jlns okucnenus B kucioi cpeae 0,05 1 0,2 M NaNO; notpebyercs 0,25 H pactBop KMnO4
o0BeMOM 71 (OKPYTJIUTH JIO COTHIX)

. Mcexons uz peakuu S0 + HC1O4 + HoO = HCL + HoSO4 , Trie 1 11 pactBopa comepxutest 10 T
HCIO4, HopmanbHocTs HC1O4 paBHa -MOJIB/JT (OKPYTIIUTD JI0 AECATHIX )

. 3HadeHHeE SIEKTPOJHOTO MOTeHIaIa Meau, norpyxeaHou B 0,0005 u pactBop Cu(NO03),

paBHO B (OKpyriuTh 10 THICAYHBIX)

. Ecimi xoHueHTpanus noHoB Bogopoaa B pacteope 4,8*10~ Mob/1, To MOTEHIUAaN BOZOPOI-
HOTO DJIEKTPOJIa PaBeH B (okpyTauTh 10 THICSYHBIX)

10. Ecim B 0,51 pactBopa conepxurcs 0,0699 r FeCl, r, To moTeHIHAN jKEIe3HOTO 3IEKTPoIa
paBeH B (oxpyriuTh A0 THICSAYHBIX)

Bapuant Ne 2
. PeaKIII/ISI BHYTPUMOJICKYJIAPHOI'0 OKUCIICHUA-BOCCTAHOBJIICHUA

1) KCIO; = O2 + KCI

2) NH4NO; = N20 + H;O

3) HNO; = HNO3 + NO + H,O

4) KoMnOg4 + HoO = KMnO4 + MnO4 + KOH
. Peakmust quCTiponOpIIMOHUPOBAHHYS

1) K2SO3=KsS04 + KaS 2) NO2 + H,O = HNO3 + HNO»

3) AgNO; =Ag+NO2+ 02 4)Ag0=0,+Ag
Omnpenenure cyMMy KO3 QHUIIMEHTOB B YPaBHCHUE PEaKITUH

K>Cr,07 + HySO4 + NaS03 —
1) 17 2)18 3) 19 4) 20

. YCTaHOBHTe COOTBCTCTBUC
1: KMnO4 + NaxSO3 + H)SO4 —  A: MnSOg4 + K>SO4 + NaxSO4 + HyO



10.

2: KMnO4 + NaSO3 + H,O — b: MnO;, + KOH + NaSOq4
3: KMnQO4 + Na,SO3; + KOH — B: KoMnOg4 + Na;SO4 + H,O
I': MnSO4 + KOH + Na,SO4 + H,O

B npouecce anexkrponusza pacmiasa NaCl, npu cuse Toka 2A 3a 45 MUH. Ha KaTOJI€ BBIJEISIET-

Cs1 IPOYKT Maccomn I (OKPYIJIUTB JO COTHIX)

B npouecce anexrponunza pactsopa NaxSOs, mpu cuiie Toka 2A 3a 2 4 Ha aHOJIE BbIJIEISETCS
IPOAYKT 00bEMOM 71 (OKPYIJIUTB J0 COTBIX)

Ecmu nuxpomat-noH BocctanaBiuBaetcs 10 xpoma (I11), To MossipHast KOHIIGHTpaIUs SKBH-
BajieHTa quxpomara kamus (o =10%; p = 1,07 r/mn) paBHa MOJIB/JI.
(OKpYTIUTH 10 COTHIX)

. Jns B3aumoneiictus ¢ 0,25 monb K>Cr,O7 tpedyertcst 2 H pactBop HBr o0bemom

71 (OKpYTJIUTH JIO COTHIX)

Ecnu KOHIEHTpanys KOHOB BOAOPoAa B pacTBope 3,8%10~ Momb/11, To MOTEHIMAI BOTOPOI-
HOTO DJIEKTPOJa PaBeH B (okpyTauTh 10 THICSIYHBIX)

Ecnu nmoTeHuman BOAOPOAHOTO AIEKTPoAa paBeH - 236 MB, To akTHBHOCTh HOHOB BOJIOpOJA B

pacTBope paBHa MOJIB/T (3amMKcaTh B CTAaHAAPTHOM BH/IE)

Tema: «KoMmniekcHbIe cOeTHHEHHSD)
Bapuant Ne 1

1.

[TapamMarHUTHBIH HU3KOCTUHOBBIA BHYTPUOPOUTAIBHBIH

1) [Mn(NO,)s]4- 2) [CoBrg]3-  3) [Fe(CO)2+  4) [VClg]4-
Y CTaHOBUTE COOTBETCTBUE MCXKY Ha3BAHUCM U (bOpMyJ'IOfI KOMIUIEKCHOU COJIN

1: Ko[PtCl4]  2: [PtC13(NH3)3]Br 3: [CoF3(H20)s] 4: [Co(NH3)e][Co(NO2)s]

A: terpaxnoporatuHat (I1) xamus

b: 6pomun TppaMMuHTpUHUTpOXJIOpOIIaTUHEL (IV)

B: TpuakBaTpudTOpokodansT

I': rekcanutpokobanstat (I11) rekcaammunko6ansta (111 J: quxiaoporerpaaMmmunuukens E:
rekcanuanogeppat(Il) xamus

Y CTaHOBHUTH COOTBETCTBUE MEXKIY (POPMYIION COETMHEHUS M KOOPAMHAITMOHHBIM YHCIIOM
1: [FeFx]™® A:6
2: [Pt(N2Ha)x]2+ b: 4
3: [PA(NH3)x]2+ B:5
I:7
.3
Ecmu pactBop conmepxut 0,05 mons/n Ko[Ag(CN)3] u 0,05 mons KCN, Ky = 1*10-21,
TO KOHIICHTpPALUsl HOHOB cepedpa B MOJIb/J

Ecnu 1y KOMIUIEKCHOTO MOHA SHEPTHs paciieruieHus pasHa 167,2 kJ[»/MoIb, TO OH MOTII0-
1IA€T CBET C JJIMHOM BOJIHBI B HM

Ecnu npu neiictBun pactBopa cepHoOil KucaoThl Bech Oapuit u3 pactBopa Ba(CN)*Cu(CNS),
ocaxkJaetcs B BUeE Cyibdara 6apusi, To KOOpAUHAIIMOHHAS (popMyiia conu




Bapuant Ne 2

1. TlapamarHUTHBINA BHICOKOCITHHOBBIN BHYTPHOPOUTAIBHBIN
1) [VCle]4- 2) [Fe(C0)4]2+ 3) [NiCls]2- 4) [Pd(NH3)¢]2+
2. Y CTaHOBUTH COOTBETCTBUE MEX]y Ha3BaHHEM U (pOpMYIION KOMIUIEKCHON comnu 1:
Ks[Fe(CN)s| A: rekcanmmanodeppat(I1l) xamus
2: [Ni(NH3)4]Cl2 b: xnopun TerpaammuaHUKEs(11)
3: Ky[SiF¢] B: rekcadropocumukar (IV) kanus
4: [Ni(CO)4] I': TeTpakapOOHUITHUKEITH
J: nuxnopoTeTpaaMMUHHUKESA
E: rexcannanodeppat(Il) kamus
3. YcTaHOBHUTH COOTBETCTBHE MEXIY (GOPMYIION COENUHEHUS U KOOPAUHAIIMOHHBIM YHUCIOM
[Ni(C0)x]° A:4
[Co(CN)x] ™% b: 6
[Fe(CO)x]" B:5
Ir:7
H:3
4. Ecmu pactBop coxepxut 0,02 monb/m Cd(NO3)> u 1 moms NH3, Ky, =2,75%10-7, To
KOHIICH- Tparys HOHOB KaJIMUSI B MOJIB/JT
5. Ecam MakcMMyM MOTJIOUICHHS] BUAUMOIO CBETA JIJIsl KOMILIEKCA COOTBETCTBYET JUIMHE BOJIHBI
400 uM, TO SHEpruUs pacuierieHus B k[ /mMonb
6. Ecmm mns ocaxxaenus xmopa u3 pactsopa Ha 1 mons PtCl4*3NH3 (KUp; = 6) TpeOGyercst 1 Momb
HUTpaTa cepedpa, TO KOOPAHHALMOHHAS (POpPMYJIa COSMHEHUS
Kpumepuu oyenku omeema cmyoenma npu ébln0JIHEHUU MECHOEbIX 3A0AHUIL
Ouenka TpeGoBanus K 3HaAaHUAM
OrneHka «OTIMYHO» BBICTABISIETCS CTYACHTY, €CIM OH TIyOOKO W
OTIMYHO MIPOYHO OCBOUJI MIPOrpaMMHBIH MaTepua, MCYEpIBIBAIOIIIE,
MOCTIeIOBATENbHO, YETKO U JIOTUYECKH CTPOMHO €ro M3JIaraeT, yMeeT TeCHO
yBSI3bIBATh TEOPHUIO C TMPAKTUKOM, CBOOOIHO CIpaBisIeTCs C 3ajadyamu,
BOMPOCAMH U JAPYTMMHU BUAAMH MPUMEHEHUs 3HAHUH, MpUYEeM HE
3aTpyJHSIETCS C OTBETOM IMPU BHUIOM3MEHEHMH 3aJaHHM, MPaBHIbHO
000CHOBBIBAET MPUHSITOE PEIICHUE.
OreHKa «XOpOIL0» BBICTABIAETCS CTYICHTY, €CIIU OH TBEPIO 3HAET
XOPOIIO MaTepual, TPaMOTHO W TI0 CYIIECTBY WH3JaraeT ero, He JOIycKas
CYILIECTBEHHBIX HETOUYHOCTEH B OTBETE€ HAa BOIMPOC, MPABUIBHO MPUMEHSET
TEOPETUIECKHE TOJIOKECHHUS TIPU PEIICHUN PAKTUIECKUX BOIIPOCOB U 33134,
BJIa/IeeT HEOOXOAMMBIMU HAaBBIKAMH M IPUEMAMH UX BBIMOJTHEHUS.
O1neHKka «yIOBIETBOPUTEIHHO» BBICTABIISETCS CTYACHTY, €CIH OH
YIOBJIETBOPUTEI | UMEET 3HaHMUS TOJILKO OCHOBHOTO XapakTepa, HO HE YCBOWJ €ro JeTaseil,
BHO JIOMTyCKAaeT HETOYHOCTH, HEJOCTaTOYHO TNpaBWIbHBIE (DOPMYIMPOBKH,
HapYyIICHUs JTOTHYECKON MOCIEA0BATEIHHOCTH B U3NI0KEHUU TPOrPAMMHOTO
MaTepHalia, UCIBITHIBACT 3aTPYJHEHUS TPU 0OOCHOBAHUHU OTBETA.
OneHka  «HEYJIOBIIETBOPUTEIBHO»  BBICTABIAETCS  CTY/AEHTY,
HEYJIOBJICTBOPUT | KOTOPBIA HE 3HAeT 3HAYMTENILHOW YacTH TNPOTPaMMHOIO MaTrepuana,
€JIbHO JIOTIYCKaeT CYIIECTBEHHbIE OIIMOKM, UMEET 3aTPyJAHEHHUs IMPH OTBETE Ha
BOIPOCBI U OOOCHOBaHMM  OTBeTOB. Kak  mpaBuio,  OIEHKa
«HEYJOBIETBOPUTENILHO» CTaBUTCS CTYJCHTaM, KOTOpPbIE HE MOTYT




MIPOJIOJKHUTH o0yueHue oe3 IOMOIHHATEIBHBIX 3aHSATUH o
COOTBETCTBYIOIIECH TUCIUILIMHE.
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Hepeuenb 60NPOCO6 K IK3AMEHY

OcHoBHble nonoxeHns AMY. ATom. Monekyna. XMMnyeckuii anemeHT. MNpocTbie U CNOXKHbIe
Bewecrtea. OTHoOcMTeNbHaA aTOMHaA Macca, OTHOCUTENIbHAA MOJIEKYNApHaA  Macca.
Monb.Yncno Asoragpo. MonapHasa macca.

OCHOBHBIE CTEXMOMETPUUECKHUE 3aKOHBI.

OCHOBHBIE THUIIBI XUMHUYECKUX PEAKLUH.

Knacchl HeopraHM4ecKMX BEIIECTB:OKCH[IbI, KUCIOTBI, OCHOBaHUsA, coiu. VX ¢usnueckue u
XUMHUYECKHE CBOICTBA, CIIOCOOBI MOTyUEHUSI.

Ctpoenue atoma. Monens Pesepdopaa, ero Henocrarku. Teopust bopa. KanroBast Teopus
CTPOEHUs aToMa.

KBanrtoBeie uuncna. Ilpunuun Ilaymu. IlpaBuno I'ywpa. IlpuHumn HauMmeHbIIEH >HEpPruu.
IIpaBuna KneykoBckoro.

Ileproanueckuii 3aKOH U NEpUOJUYECKasl cUcTeMa XUMU4eckux aeMeHToB [I.JM1.Menneneesa.
[Tpunuun nocrpoenus. ['pynnbl U nepuojibl. 3aKOHOMEPHOCTH M3MEHEHHS] CBOWCTB aTOMOB,
IPOCTHIX BEIECTB U COEAWHEHWH, O0Opa30BaHHBIX XMMHYECKHMH 3JEMEHTaMHM, B Ipeaesax
IIaBHBIX NMOATpYyNN U nepuoaos cucremsel J.1.Menneneesa. IlepuonyHOCTh CBONCTB aTOMOB

Xumnuaeckas cBsi3b. M3o00paxkeHne xumudeckot cBsizu. KoBaneHTHas (ToJisipHasi, HEMOJISIpHAS ).
MexaHu3mbl 00pa3oBaHusl KOBaJleHTHOU cBsi3u. CBOMCTBAa KOBAJICHTHOU CBs3U. [ mOpuan3amus
opOuTaneit. J{umomis, AIuHa JUNOJIS, JUTOJBHBIA MOMEHT.

Meron BaneHTHBIX cBsizeil. OcHOBHbIE MonoxeHus: metona BC.

. Meton MonekylIsapHbIX opOutaneil. MarHuTHble CBOMCTBa BemlecTB. JIuHelHas koMOMHAIUs

atoMHbIx opoutaneit (JIKAO). CeasbiBaromue u paspoixistonie MO

Nonnas cBs3b.

Bonoponnas cBs3b. MexmonekyssspHass M BHYTPUMOJIEKYJIIpHAsh BOJOPOJIHBIE CBSA3H.
MexMONEKYyJIIpHOE B3aUMOCHCTBUE: 1) 3JEKTPOCTATHUECKOE — OPHEHTAIIMOHHOE (IUTIOJIb-
JUIOJIBHOE), UHAYKLMOHHOE U JUCIIEPCUOHHOE; 2) JOHOPHO-AaKLENTOpHOe. YpaBHeHUe Ban-
nep-Baanbca. 3naueHne BOIOPOIHBIX CBSI3EH.

Mertannnueckas cBsi3b. CXOACTBO M Pa3IMYME C KOBAJEHTHOW CBs3bI0. HEHACHIIEHHOCTh U
HEHAIIPaBJIECHHOCTh METAJUNINYECKOMN CBSI3U.

Xumpyeckass kuHeTHka. CkopocTh XxuMmyeckux peakuuid. Cucrema. l'omoreHnsle H
rereporeHHble cuctembl. Paza. CKOpoCTh TOMOT€HHOM U I€TEPOr€HHOM peaklni.

@DaxTOpBI, BIMAIOIIAE HA CKOPOCTh XMMHMUYECKHUX peakUui. 3aBUCUMOCTb OT KOHLEHTpALUH.
OCHOBHOM 3aKOH XUMUYECKON KUHETHUKH.

BnusHue Ha CKOpOCTh XHMMHUYECKUX peakiuii TemmepaTypwl. [lpaBuno Bant-T'odda.
AKTHBHBIE MOJIEKYJIbI. DHEPIHsl aKTHBALMHU. 3aBUCUMOCTh 3HEPIMH AaKTUBALMU OT MPHUPOJbI
pearupyoomux BeIIeCTB. DHEPreTUYeckuili Oapbep, MEepexXOoHOE COCTOSIHHE. YpaBHEHHUE
AppeHunyca, kak 00Jjiee TOUHO OIHUCHIBAIOIIEE 3aBUCUMOCTh CKOPOCTU XUMHUECKON PEaKIuu OT
TEMIIEPATYPHI.

3aBUCUMOCTb CKOPOCTH XUMHUUECKHUX PEAKIMI OT MPUPObl PEATUPYIOLIETO BEIIECTBA.
IlonssTe o karanu3e W Karaausatopax. Kartamutudeckue peakuuu. ['OMOreHHBld
TeTEpPOreHHBIM  Karainu3. MeXaHu3M  JIeMCTBHsI  KATaluM3aTOpPOB. AKTHBHBIE  LEHTpPBI
katanuzatopoB. Katanutuueckue siipl. [IpomoTopsl. M30uparesibHOCTh KaTalu3aTOPOB.
Tepmonunamuka. TepmoaumHamuueckas cucrtema. Pasza. ['ereporeHHass W TOMOT€HHas
cucteMbl. KoMnoneHTs! cucreMbl. DyHKIMM U TapaMeTpbl COCTOSIHUSA. BHYTpeHH:s sHEprusl.
IlepBoe Hauano (3aKOH) TepMOAMHAMHUKHU. OHTanblusa. CTaHAAPTHOE COCTOSHUE BEILECTBA.
CranpapTHas HTaJIbIMS PEAKLINN.

Tepmoxumusa. Tepmoxumuueckoe ypaBHeHHE. 3akoH JlaByaswbe-Jlammaca. OCHOBHOM 3aKkoOH
TEPMOXUMHH - 3aK0H ['ecca. Kpyrosblie nporecchl (LUKIIbI).

OHTponHs Kak (PyHKIUS COCTOSHUSI CUCTEMBI. TepMoAMHAMHUYECKasi BEPOSTHOCTh COCTOSIHUS
cucrembl W. CtannaptHast sHTponus. Bropoe Hauano (3ak0H) TE€pPMOANHAMHKH.

[Toctynar Ilnanka (Tperbe Hayallo TEPMOAWHAMMKH). VI3MEHEHHE SHTPONMHU BEIECTBA C
YBEIIMYEHUEM TEMIIEPATYPHI.

Oneprus ['m66ca. CsazanHast sHeprust. HanpaBieHHOCTh XUMHUYECKOTO MpoLEcCa.






25.

26.
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30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

OO6patumble U HeoOpaTUMBbIe peakiMu. Xumudeckoe paBHoBecue. [puniun Jle llarense.
CMmenieHre XUMUYECKOTO PaBHOBECHS.

PactBopbl. Kiaccudukauus pacTBOpoB MO arperaTHoMy cocTosiHUMIO. HacblieHHble,
HEHACBIIEHHbIE U MEPECHILICHHbIE PACTBOPHI.

Konuentpanus pactBopoB. KoHneHTpupoBaHHbele U pa3baBieHHbIE pacTBOpbl. CriocoObl
BBIPAYKEHUS] KOHLIEHTPAIMH PACTBOPOB.

DNEeKTPOIUTHI U HERNEKTPOIUThl. CHIIbHBIE, cl1a0ble U CPEIHEH CHUIIbI HJIEKTPOIUTHI.
OnekrponauTuyeckas aucconuanus. OCHOBHBIE IIOJIOKEHUS TEOPUHU DBJIEKTPOIUTUYECKOU
quccouuanuu. MexanusM auccounuanuu. Kuciors!, ocHOBaHUS M coM ¢ TOUKU 3peHus TO/L.
Crenenp nucconmanuu. Koncranra quccoruanuu. 3akoH paz0asienus OcTBaibaa.
OnexTponuTHYeCcKas aucconmanus Boabl. MoHHOe mnpousBencHHE BOAbl. BomoponHelii U
TUAPOKCUIIbHBIN MOKa3zaTesnu. pH pacTBOpoB coieil.

[IpousBeneHne pacTBOPUMOCTH. Peakiiuy HOHHOTo oOMeHa.

I'upponus coneil. Tunel ruaponusa. Peakuus cpenpl. CTeneHb 1 KOHCTaHTa THIPOJIN3a.
Wneanbupie  pactBopbl. KosmratuBHble cBoMcTBa pacTtBopoB. OcMoc. OcMoTHUECKOE
nasienue. 3akoH Payns. Cneactsust u3 3akoHa Payos.

OKHCAUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  Teopus  OBP. Knaccudukarms
OBP.Oxkucnurenu u BoccranoButenu. Merozs! coctainenus ypasHenuii OBP.

DNeKTpon3. DIIEKTPOIN3 pacIiyiaBoB, BOAHBIX pacTBOopoB. [lonsarue o I'D. CocraBienue ['D.

O/1C anementa. Crangaptaas 3/[C snemenTa.

OnektpoaHsle noTeHHManbl. CraHAapTHbIE 3JIEKTPOJHBbIE MOTEHIHUANIbl. 3aBUCHUMOCTh
3JIEKTPOAHOTO MOTEHIMAaa OT KOHLEHTpAIMH BelecTB U TeMuepaTypsl ( ypaBHeHue HepHcra).
ONEeKTPOXUMHUYECKUN psijl HANIPSHKEHUH METaJIOB.

KonnyecTBeHHas XapakTepUCTHKA MPOLIECCOB AJIeKTposin3a (3akoH Papazes).

Jucniepcusie cuctembl. [lucniepcHas ¢aza u aucnepcuonHas cpeaa. CyCleH3ud U AMYIIbCHH.
Komnouansie pactBopsl. Oddext Tunnansa. Koarynsanus. 3HaueHne KOJUIOMIHBIX PaCTBOPOB.
Kommnekcusie coemunenus. Koopaunammonnas teopuss BepHepa. OCHOBHBIE THIIBI K.C.
Homenknarypa k. ¢. [IpakTnyeckoe NpuMeHEHME K. C.

Kpumepuu OUEHKU omeema Ha IK3amMene

4-6a/bHAA Ilokasarenn Kpurepun

HIKaJa
(ypoBeHb
0CBOEHMS)

OtinyHO 1. IlonHOTA U3I10KEHUSA Crynenrom JaH TIOJIHBIH, B

(HOBLIIJ_IeHHHﬁ TCOPCTUUCCKOTO JIOTUYECKOH IIOCJICI0BATCIIbHOCTHU

YPOBEHB) MaTepuaia, pa3BEpHYTBHIM OTBET HA IOCTABJICHHBIN

2. Ilonnota U | BOIIPOC, TJI€ OH NPOJAEMOHCTPUPOBAII 3HAHUSA

MIPaBUJIBHOCTb npeaMera B IOJHOM o0beMe  yueOHOi

peueHus IIPOTPaMMBl, JOCTaTOYHO ri1yooKo

MIPaKTUYECKOT O OCMBICJIUBACT JUCLUAIUIMHY,

3aJlaHus; CaMOCTOSITEINIBHO, u UCUEPIIBIBAIOILIE

3. [IpaBWIBHOCTh W/WIIK | OTBEYAET Ha JOIMOJIHU-TEIbHBIE BOIPOCHI,
apTyMEHTUPOBAHHOCT | IPUBOJUT COOCTBEHHbIE IMPUMEPHI IO

b U3JIOKEHUsI | MpoOJeMaTHKe IOCTaBJIEHHOIO  BOIpOCa,
(mocneoBaTeNbHOCTD | PEIIMJI  MPEAJIOKEHHBIE  MPaKTH-UYECKHE

JeNUCTBUI); 3amaHus 0e3 OLINOOK.
Xopomo 4. CamMOCTOsITENBHOCTD CryneHTOM [aH pa3BEpHYTHIH OTBET
(6azoBsIi OTBCTA, Ha TIOCTAaBJICHHBIM BOIIPOC, TI€ CTYyACHT
YPOBEHB) 5. Kynbrypa peun; JIEMOHCTPHPYET 3HaHUS, TPUOOPETECHHbIE Ha
6. U T.1I. JCKIUOHHBIX M CEMUHAPCKHUX 3aHATHAX, a

TAKXKC MOJYUYCHHBIC MMOCPCACTBOM HU3YUCHUA
00s13aTeIbHBIX yYE€OHBIX MAaTEpPHATIOB 10
KypCy, HJacT apryMmCHTUPOBAHHLIC OTBCTLI,




IIPUBOIUT IIPUMEPHI, B OTBETE IMIPUCYTCTBYET
cBOOOAHOE  BIAJCHUE  MOHOJIOTHYECKOM
pPCUbI0, JIOTHYHOCTh U IOCJIC0BATEILHOCTD
orBetra. OHAKO JIOMYCKAETCSl HETOYHOCThH B
oTBere. Pemmi mpemioKeHHBIE IPAKTH-
YyecKHue 3a1aHus c HEOOJIBIITUMH
HETOYHOCTSIMH.

Y 10BETBOPUTEND
HO
(moporossIit
YPOBEHb )

CTyeHTOM [1aH OTBET, CBHJIETENbCT-
BYIOIIUA B OCHOBHOM O 3HAHHH IPOIIECCOB
U3y4aeMOil JTUCIUIUIMHBI, OTIUYAIOIIUNCS
HEJOCTAaTOYHOW TIyOWHOW W  IOJIHOTOU
PacKpbITUS TE€MbI, 3HAHMEM OCHOBHBIX
BOIIPOCOB TE€OpHUH, caabo chopMHUpPOBaH-
HBIMM  HaBBIKAMHM  aHalW3a  SBJICHHIA,
MPOIIECCOB,  HEAOCTATOYHBIM  YMEHHEM
JaBaTh AapTyMEHTUPOBAHHBIE OTBETHl H
MIPUBOUTH MIPUMEDBHI, HEJIOCTAaTOYHO
CBOOOIHBIM BJIAJICHUEM MOHOJOTHYECKON
peublo,  JIOTHYHOCTBIO W  TOCJEeA0Ba-
TETHHOCTHIO OTBeTA. Jlomyckaetcst
HECKOJIbKO OIMOOK B COJIECPKAHUU OTBETA U
pEIICHUU NPAKTUYECKUX 3aJaHUH.

Heynosnersopure
JHHO
(YpoBeHb He
chopmupoBaH)

CTyneHTOM JaH OTBET, KOTOPBIN
COJICPKUT Sl CEPhE3HBIX HETOYHOCTECH,
OOHapyXUBAIOLINI HE3HAHHWE TPOIECCOB
H3y-4aeMou pEeAMETHON obmacTw,
OTIIUYAIO-IUICS HErTyOOKUM PpPacKphITHEM
TEMbI, HC3HAHUCM OCHOBHBLIX BOIIPOCOB
TEOpUH, HeCc(HOPMHUPOBAHHBIMU HABBIKAMH
aHanM3a SIBJICHUH, MPOIECCOB, HEYMEHUEM
JaBaTh  apryMEHTHpPOBaHHBIE  OTBETHI,
Cla0bIM  BJIAJICHUEM  MOHOJIOTHYECKOM
peubl0,  OTCYTCTBHEM  JIOTMYHOCTH H
MOCJICIOBATEIBHOCTH.  BBIBOIBI  TIOBEpX-
HOCTHBI. PellleHne MpakTUYeCcKuX 3aJaHui
HE BBINIOJHEHO T.€. CTYICHT HE CIIOCOOCH
OTBETUTh HA  BOMPOCHl  JaXe  Mpu
JOITIOJIHUTCIBbHBIX HaABOOAIIIUX BOIIpoOCax
penoaaBaressi.

9. YYEBHO-METOANUYECKOE U UHO®OPMALMOHHOE OBECIIEYEHHUE
JAUCHUITIJIMHBI
9.1. YueOnas qureparypa:

a) OCHOBHAas:

1. AxwmeroB H. C. O6miast u Heopranudeckas Xumusi: yaeOnuk aiis By3os/H. C. AxmeTos.

— M.: Beicnr. mk., 2002. — 743 c.

I'muuaka H.JI. O6mas xumus. — M.:UuTterpan-Ilpecc, 2002. — 727 c.

Hexkpacos b.B. O6mas 1 Heopranuueckas xumusi. — M.: Xumus, 1973.

2
3. D'munka H.JI. 3apauum u ynpaxknenus no oomen xumun. — JI.: Xumust, 2001.
4
5

Vrait SI.A. O6mias u Heopranudeckas xumus. — M.:BIII, 2000. — 527 c.




6. CanamoB A.X., Kuruesa JI.U., AxranueBa A.I'. JlabopaTopHbIil IPaKTUKYM IO 001N U
Heopraanueckoit xumuu. [lox pen. mpodeccopa CynreiroBoii 3.X. — Marac, [Tunurpum,

2008. - 71 c.

0) MOMOJTHMTEJIbLHAS:
1. Crermun b. JI. Heoprannyeckast XuMusi: y4eOHUK JUTsI XUMHYECKHX U XUMHUKO-
TEXHOJIOTHUYECKHX CrelnuanbHocTel Bhicil. yueb. 3aBenenuit/b. JI. Crenun, A. A.llBeTkoB. — M.:

Bricmias mkoia, 1994. — 256 c.

2. CyBopoB A. B. O6mias xumusi: yaeOHOe TTocoOue I BBICII. yued. 3aBeneHuii/A. B.
CyBopos, A. b. Huxkonbckuit. — CII6.: xumus, 1995. — 624 c.

3. Jlupun P. A. Peakiuu HeopraHM4ecKux BellecTB: cripaBouHuk/P. A. Jlugun. — 2-e usg.,
nepepad. u gon. — M.: JIpoda, 2007. — 638 c.

4. Pabunosuu B. A. Kpatkuii xumndeckuii cipaBouHuk/B. A. Pabunosuy, 3. . XaBuHa.
— CII6 .:Xumus, 1994. — 432 c.

5. 3anaun v ynpaxxHeHus 1o o0iei xumun: yuyeonoe nmocobdue./Ilox pen. H. B.
Koposuna. — M.: Beiciias mkona, 2003. — 255 c.

6. I'onpOpaiix P. A. COopHHK 331249 ¥ YIIPaOXKHEHUH 110 XUMHH: Y 4eOHOE mocoOue st
XUM.-TEXHOJI. CIIell. BhICIHI. y4eO. 3aBeaeHuit/P. A. I'ons0paiix, E. . Macnos. — M.: Beiciias mikoa,
1997. — 384 c.

9.2. UnTepHeT-pecypcehI:

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 anektpoHHast Onbamnoreka

http://elibrary.ru/default.asp Poccuiickas HantmonansHast 6uOIMOTEKA

http://primo.nlr.ru http://nbmgu.rudekTpoHHas OounbroTeKa Poccuiickoit
roCy/AapCTBEHHON OMOTUOTEKH

9.3. IIporpammHoe o0ecrnievyeHue

YHuBepcuter oOecredeH HEOOXOJUMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO W CBOOOJHO
pacmpoCTpaHseMOro MPOTPAMMHOT0 00ECIIEYeHHUS, B TOM YUCIIe OTE€YECTBEHHOT'O ITPOU3BO/ICTRA.

Kaxnplii oOydaromuiicss B TEUCHHE BCEro IMepuoja OOydYeHHS OOeCIeueH WHIWBHYaTbHBIM
HEOT'PAaHHYEHHBIM JOCTYIIOM K 3JIEKTPOHHOW MH(OPMAIIMOHHO-00pa30BaTeIbHOM Cpeie yHUBEpCUTETa
U3 JII000M TOYKH, B KOTOPOH UMEETCS TOCTYIT K HHPOPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHOW CETH
«HTEepHET» KaK Ha TEPPUTOPHH YHUBEPCUTETA, TAK U BHE €€.

YHuBepcuTreT O0€cleueH  CIEeIyIOIMMM  KOMIUIEKTOM  JUIICH3UOHHOTO  MPOTPAMMHOTO
obecrieueHus.

1. JluueH3noHHOE MpOrpaMMHOE oOecrieueHue, ucnoibyyemoe B Marl'Y
1.1.Microsoft Windows 7
1.2. Microsoft Office 2007
1.3. ITporpammuslii komiuiekc MMUC “Busyanbnas Cryaust TectupoBanus”
1.4.AntuBupycnoe I10 Kaspersky endpoint security
1.5.CnpaBouno-npaBoBasi cucrema “I'apant”



Hapsuly C TpaaAWULUOHHBIMHU HU3JAaHUAMH CTYACHTHI U COTPYAHUKH HMCIOT BO3MOXHOCTH

MOJIb30BATHCS 3JICKTPOHHBIMHU IMOJTHOTCKCTOBBIMHA O6azaMu JaHHBIX:

Tabnuua 9.1.
Ha3Banue pecypca CcpLIka/mocTyn

OnexkTpoHHas 6ubnuoreka oniaiiH «EauHOe OKHO K http://window.edu.ru
00pa3oBaTeIbHBIM pecypcam»

«ObpazoBarenbHbIl pecypc Poccumny http://school-collection.edu.ru

®denepanbHbIii o0Opa3oBaTeNbHbIH nopTai: http://www.edu.ru —
yUpeXKIeHUs, porpaMmsbl, ctanaaptsl, BY3sl, Tectsr EI'D,
'MA

denepanbHBbIi LEHTP nH(GOPMaIMOHHO- http://fcior.edu.ru -
oOpazoBatenbHbIX pecypcoB (PLIMOP)

OBbC "KOHCVYJIbTAHT CTYJIEHTA". DnextpoHHas http://polpred.com/news
OMOIMOTEKa TEXHUIECKOTO BY3a

N3narensctBO «JIanby. DeKTpOHHO-OMOIMOTEUHAS http://www.studentlibrary.ru -
cucreMa

Pycckas BuptyanbHas Oubinorexa http://rvb.ru —

NznarensctBo «JIaHby. DIEKTPOHHO-OMOIHOTEYHAS http://e.lanbook.com -
crcTemMa

ExxenenenpHuK Hayku u oOpasoBanusi lOra Poccum http://old.rsue.ru/Academy/A
«AKanemMus» rchives/Index.htm

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

DnexTpoHHO-OnbnuoreyHas cucreMa [PRbooks http://www.iprbookshop.ru -

OJIEKTPOHHO-CIIPAaBOYHAsl CHCTEMa JOKYMEHTOB B http://www.informio.ru
chepe obpazoBanms «MHDOPMUOY

NudopmannonHo-npaBoBas cucreMa «l apanr» CerteBast BepcHsi, JOCTYITHA CO

BCEX KOMITHIOTEPOB B
KopriopatuBHO# cetu MHTTY
OneKkTpoHHO-01OnnoTeyHas cuctema «tOpaiim» https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Teopernueckunit Kypc

1) Jlekuuu: npe3eHTanuu.

2) KoHTposbHbIE TECTHI.

3) Crmcok BOTPOCOB IS MPOBEACHUS coOeceT0BaHuUS.
4) TaOnuiiel.

5) BapuanTs! 3aaHuii 7151 KOHTPOJIBHBIX PaboT.

JlaGopaTopHbIii MPAKTHKYM

1) Temarnka n onucanue 1aGOPATOPHBIX PaboT (CHENUATBLHO Pa3spabOTAHHBIM M W3IaHHBII
71a00paTOPHBIN MPAKTUKYM JIJISl CTYICHTOB XUMUYECKOTO HAIIPABJICHMUS).

2) Habop XMMHYECKHX PEaKTHBOB K KayJ0M Jab0paTopHOi pabore.
3) JlaGopaTopHble yCTaHOBKH, 060pYI0BaHME.



11. METOOJUYECKHUE YKA3AHUSI JIJ1S1 OBYYAIOIUXCSI IO OCBOEHUIO
JUCLUIIIMHBI

Hucuunnuna «O01mas XxuMus» HarpasjieHa Ha ¢popmupoBanue komnereHuuii: YK-1, OIIK-

[IpomexyTouHas aTTecTalys MPEeANnoiaraeT K3aMeH.

[Ipuctynas K U3y4EHHIO AMCUUIUIMHBI, HEOOXOIMMO B TMEPBYIO OuUepe/lb O3HAKOMUTHCS C
cofiep;kaHueM paboueit nporpammbl gucuuranHbl (PITIT).

Jlexunn UMEIOT LENbIO JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUM.

[Tpu u3yueHnn u mpopaboTKe TEOPETUIECKOTO MaTepraia it OakaJaBpoB HEOOXOIUMO:

- TIOBTOPUTH 3aKOHCIEKTHUPOBAHHBIA Ha JIEKIIMOHHOM 3aHSATUM MAaTepuail U JOMOJIHUTh €ro C
Y4ETOM PEKOMEHIOBAHHOM 110 TAaHHOM TEME JIMTEPATyPBHI;

- OpPU CAMOCTOSITEIbHOM U3YYEHUM TEOPETUYECKOW TeMbl CcJenaThb KOHCIEKT, HCIOJb3ys
pexkoMengoBaHubple B PIIJ[  nwmTepaTypHble HMCTOYHMKHM H  pecypchl  HH(GOpPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

- TIpY MOATOTOBKE K MPOMEKYTOYHON aTTECTAIlMK MO0 MOJIYJIIO MCIIOJIb30BaTh MaTepuaiibl (hoHaa
OLIEHOYHBIX CPEJICTB.

JlabopatopHble 3aHATHS MPOBOIATCS C IUENbI0 YrayOJdeHWss W 3aKpeIuieHus 3HaHUH,
MOJTYYCHHBIX Ha JIEKIUSIX U B TPOIIECCE CAMOCTOSITEILHON pabOThl Ha/l HOPMATUBHBIMU JJOKYMEHTaMH,
y4eOHOM W HAyYHOU JIUTEPaTypOH.

[Ipu moAroToBKe K J1aOOPaTOPHOMY 3aHITHIO HEOOXOAMMO:

- U3yYUTh, IOBTOPUTHh TEOPETUUECKUI MaTepHall 10 33JaHHON TEME;

- IPY BBITIOJIHEHUH JIOMAITHUX PACUETHBIX 33JIaHUN, U3YUUTh, TOBTOPUTH TUTIOBBIC 3aaHUS,

BBITIOJIHSIEMBIE B Ay JUTOPHUU.

Pexomengauuu nmo padore ¢ HAy4YHOM M y4eOHOI JuTEepaTypoii

PaboTa ¢ yueOHOW W HaydyHOUH JTUTEPATYPOU SBIISICTCS TJIABHOW (DOPMOM CaMOCTOSITEIIbHON
paboThI 1 HEOOXOMMA MPH MOATOTOBKE K YCTHOMY OIPOCY HAa CEMHHAPCKHX 3aHATHSIX, K MOIYJIbHBIM
KOHTPOJIBHBIM paboTam, ompocy, sk3amMeHy. OHa BKJIIOYaeT MpopaboTKy JEKIMOHHOTO MarepHuana —
U3y4YEHHE PEKOMEHJIOBAaHHBIX MCTOYHHKOB M JINTEPATYpbl MO TeMaTuke jekuui. KoHcnekT nexuuun
JOJKEH COoJepKaTh pe(epaTUBHYIO 3alHUCh OCHOBHBIX BOMPOCOB JIEKIHUH, MPEII0KEHHBIX
npenoaaBaTeneM cxeMm (IIpU UX JAEMOHCTpAallMh), OCHOBHBIX MCTOYHMKOB M JIUTEPATyphl MO TEMawm,
BBIBOJIBI MO Ka)KAOMYy Bompocy. KOHCHEKT AokeH ObITh BBIMOJIHEH B OTAENBHOM TeTpaad IIo
npeaMery. OH J0KEH ObITh aKKypaTHBIM, XOpOILIO YHUTAaeMbIM, HE COAEpXkKaTb HE OTHOCSIIYIOCS K
TeMe UHPOPMAIUIO UIH PUCYHKH.

KoHcnekTsl HayyHOW JIUTEpaTypbl IPU CAaMOCTOSITEIbHOW MOJATOTOBKE K 3aHATHUSAM JIOJIKHBI

OBITh BBITIOJTHEHBI TAK)KE aKKypaTHO, COAEpkaThb OTBETHl Ha KaXKIbIH MOCTABICHHBIM B TeMe
BOTIPOC, UMETh CCBUIKY Ha UCTOYHUK MH(pOpPMAIMU C 00S3aTeNbHBIM yKa3aHHEM aBTOpa, HAa3BaHUS U
rojia W3/JaHus HCIOJIb3yeMOUW HaydHO#l nuTeparypbl. KOHCIIEKT MOKeT ObITh OMOPHBIM (COIEPKATh
JIMILIb OCHOBHBIE KJIHOYEBBIE MO3UIIMK), HO MIPU STOM MO3BOJISIOLIUM JIaTh MOJIHBII OTBET MO BONIPOCY,
MO3KET OBITh MOAPOOHBIM. OOBEM KOHCIEKTa OIMpeesieTcsl CaMUM 00YYarOIIUMCSI.

B nporecce paboTel ¢ yueOHON W HAYYHOU JTUTEPATyPON 00YUYaAIOIIUNCS MOKET:

- JleJaTh 3allMCH 10 X0y YTEHUS B BUJE IPOCTOrO WM Pa3BEpHYTOTO IjIaHa (CO31aBaTh
nepeyeHb OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJIATH TE3UCHl (LUTHPOBAHHWE HAMOOJIEe BAXKHBIX MECT CTAaTbH WJIM MOHOTpaduH,
KOPOTKOE M3JI0KEHHE OCHOBHBIX MBICIIEH aBTOPA);

- TOTOBUTH aHHOTAINH (KpaTKoe 0000IICHHEe OCHOBHBIX BOIIPOCOB PaOOThI);

- CO371aBaTh KOHCIIEKTHI (pa3BepHYTHIE TE3UCHI).



Pabouas mnporpamma gucuuiuiiHbl «OOIIas XUMHS» COCTaBI€HA B COOTBETCTBUM C
tpeboBanusiMu PI'OC BO mo cnenmansHoctu 06.03.01. «buosnorusy, yTBEpX)IACHHOTO MPHUKA30M
MunucrepcTBa 006pa3zoBanus U Hayku Poccuiickoit @eneparuu ot 07 aBrycra 2020 r. Ne 920.

[Iporpammy cocraBwiI:

npodeccop Kadeapsl XUMUU Canamos A.M.



Pabouas nporpamMa yTBepikJeHa Ha 3aceJaHUU Kadeapbl XUMHUH

[Iporokon 3acenannsa Ne_ 10 ot « 20  » uioHA 2023 r.

3aBenyronuii kadeapoit

/ CanamoB A.M._/

Pabouast mporpamMmma ogo0peHa yueOHO-METOIUIECKUM COBETOM

_XI/IMI/IKO-6I/IOJ'IOF HNYECKOT'O !baKYJ'ILTGTa

IIporoxon 3aceqanust Ne_ 10 or « 26 » wroHA 2023 r.

HpencenaTenL y‘-IC6HO—MeTOI[I/I‘leCKOl"O COBCTa

/ __IlnueBa A.M. /

[Tporpamma paccMOTpeHa Ha 3aceJaHuu Y YeOHO-METOAMIECKOTO COBETa YHUBEPCUTETA

[Iporokon 3acemanust Ne__ 10 ot « 28  » uioHsA 2023 r.

[Ipencenarens Y4ueOHO-METOAMYECKOTO COBETA YHUBEPCUTETA

/__Xamaryneros 111.B.
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