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1. IEJIM OCBOEHMS YYEBHOU TACIIATIINHBI

I_Ie.]'lﬂMI/I OCBOEHHSI JUCHHUILIMHbI «XMMHSI» SABJISIOTCS:

- UI3YUYCHUC CTYACHTaMHU OCHOBHBIX MMOHATHH U 3aKOHOB XUMUH,

OCBOCHHE OCHOBHOI'O MaT€purajia 1o CTpOCHUIO aTOMOB, XHMHYECKOM CBSI3U B 3dKOHOMCPHOCTAM,

CBS3aHHBIM C IIEPUOJUYECKUM 3aKOHOM U IlepuoandecKkon cucremoi anemenTos 1. . Menneneesa;

- U3Yy4YCHHC OCHOB XUMHYECKOM TCPMOANHAMUKHU U KUHCTUKHU XUMHUYCCKUX ITPOLECCOB;

- IOJYYE€HUC FHY6OKI/IX 3HAHUM 110 TEOPHHU PACTBOPOB U TCOPUHN IJICKTPOXUMHUYCCKUX ITPOLECCOB.

2. MECTO YYEBHOM JJUCIUATIJIMHBI B CTPYKTYPE OIIOIl BO

JucnnmmHa « X¥UMHS» OTHOCHTCS K 0a30BOM 9acTH JUCHUIUINH; U3ydaeTcs Ha | kypce B 1 cemectpe.

Taoauna 2.1.

Ca3b JUCHUILIMHBI «XHMMHUS» C NOCJCAYIOIIUMHA JUHCHUIIVIMHAMUA U CPOKMU UX U3YUYCHUSA

Kon JIMCUMIUTUHBL, TOCIHEAYIOUUE 32 JAUCHUTUTHHON Cemectp
JICIHUTIIAHGI «XHUMHUA»
b1.0.12. 02 MonexymsipHas Gpu3uka 2
b1.B.JIB.08.01 KoHnuenius coBpeMeHHOTO €CTECTBO3HAHUS 4
b1.0.13. 03 Tepmonnnamuka. CraTuctiuueckas Gu3nKa 7
b1.B.08 KBanroBas Teopust 7
b1.B.07 dusnyeckas KHHETUKA 8

B pe3yabrate ocBOeHUSI THCHHUIIJIMHBI CTYAEHT H0JKEH

3HATh:

YMmerThb:

Baanern:

[TpunIMIIBI KJTaccuPHUKAIIMN U HOMEHKJIATYPY HEOPTaHUYECKUX COeTMHEHU;
OCHOBHBIE THUIIBI XUMUYECKUX CBSA3EH;

OCHOBBI COBPEMEHHOW TEOPHH CTPOEHUS aTOMa;

Teoputo KOMIIJIEKCHBIX COETUHEHUN;

OCHOBBI PHEPTETUKH U KHHETUKH XUMUYECKHUX MTPOIIECCOB;

Teoputo pacTBOPOB HEAIEKTPOIUTOB U ANEKTPOIUTOB;
OCHOBBI 3JIEKTPOJIUTHUECKUX TPOIIECCOB.

Haxoaute cBs3b MCXKAY CTPOCHHUEM BCHICCTBA U €I'0 XUMHUYCCKUMU BO3MOKHOCTAMMU,

Pemrate mo0ble XMMHUYECKHE 3a/1adyM, OMHPAsCh HAa TCOPETUYECKUN MaTepuall OCHOB
XMMUH;

HpOBO}II/ITB HpOCTeﬁIHHe paC‘—IéTBI M0 OKHCIIMTCIbHO-BOCCTAHOBUTCIIBHBIM PEAKIHAM,
9HEPreTUYECKUM U KHHETHYECKHUM MPOIIeccaM, TCOPHH PacTBOPOB;

PaGotath B J1a0OpaTOpuM C  HCIOJB30BAHUEM MPOCTEHIIEro  J1abopaTOpHOTO
000pyIOBaHUs;

CoCTaBIATh XMMHUYECKUE PEAKIIMU JTFOOBIX XUMUYECKHX MPOLECCOB M BBINONHATH Ha HX
OCHOBE HEOOXOMMBbIEC PACUETHI.

MeTtoaukoi MpoBeIeHHUsI XUMUYECKOT0 KCIIEPUMEHTA B Ta00PaTOPHBIX YCIOBHUSX;
YMeHHeM NpaBUIIBHOTO OOBSCHEHHS PE3YJIbTaTOB HKCIEPUMEHTA, €CIHM JJaXKe Pe3ysIbTaT
OTPULIATEIbHBIN;

Merogamu OKasaHus IMEPBOM IIOMOIIM IIPU HECUYACTHBIX CIIy4asX B XHMMHYECKOU
naboparopuun



3. KOMIIETEHIIUA OBYYAIOIIEI'OCs1, @POPMUAPYEMBIE B PE3YJIbTATE
OCBOEHMA YYEBHOU JUCHUIIJIMHBI.
[Tponecc n3yyeHus QUCLUILUIMHBI HAPaBJIeH Ha GOpMUPOBAHKE FIEMEHTOB CIIEIYIOIUX

komnereHuuii B cootBerctBUU ¢ ®I'OC BO u OITOIT BO 1o ganHOMY HaInpaBJIEHUIO MOJTOTOBKHU:

HaumenoBanu| Kop, Kon, Konx, HamMmeHoBaHuUe
e KaTeropuu HaNMMeHOBaHUe HaMMEeHOBaHHe HHAUKATOPA J0CTHKEHUSA
(rpynnsl) YK | yHuBepcanbHoO# HHIMKaATOpa YHHBEPCAJIbHOMI
KOMIIeTeHIM U JAOCTUKEHM ST KOMIIeTEeHIIH U
YHHBEpPCAJbHOMI
KOMIIETEHI[UH
CucremMHoe u VYK-1. Cnocoben YK-1.1. Buare: [ [pUHIMIBI
KpU-THYECKOE OCYILIECTBIIATh MO- | AHaIU3UPYET
P . Py KJ1accupuKanuu u
MBILIJIEHUE WCK, KpUTHYECKUW | 3aJady, BBIIACIASA €€
aHaJlu3 U CUHTE3 0a30BbIC HOMEHKJIATYpy
uH(popMaluuy, COCTABJISIIOIIUE; .
HEOPraHUYECKUX COECIUHEHUI;
MIPUMEHSTH YK-1.2.
CI/ICTeMHBIfI HOOXO0/ OHpenem{eT, OCHOBBI SHCPICTUKU U KUHCTHUKHU
JUISL pELIeHUst HHTEPNPETUPYET M |[xumuueckux mpoueccos; Teopuro
TIOCTa-BIICHHBIX PatXnpyeT [PACTBOPOB HEDJEKTPOIUTOB U
3aja4 uHpopmMaruio, o
DJIICKTPOJIHUTOB,UCHOBBI
Tpedyemyto TUTST p
pemeHH;{ DJICKTPOJIUTHICCKUX TPOLECCOB.
MOCTaBJICHHOMN
3aaun; Ymers. HaxoauTh cBSI3b
YK-1.3. MEKJly CTPOCHHEM BEIECTBA
OcymiectBisieT
MOHCK HH(OPMAITHH Y €r0 XMMUYECKUMHU
It pemcHnA 803MONCHOCMAMU, TIpOBOIUTH
MOCTaBJICHHOMN . .
MMPOCTCUIIINEC PACUCTHI 11O
3a71a4u o
pa3IMYHBIM  THUIIAM OKHCUTCEIBHO
3aIIpOCOB; BOCCTAHOBHUTEJIbHBIM PECAKIUAM,
YK-14 HpH SHEPIreTUYCCKUM U KUHCTUICCKUM
obOpaboTke
mporeccam, TeOpUU PacTBOPOB;
uH(popManun
OTJINYaEeT (I)aKTBI oT CocCTaBiIITh XUMHYECKHE pCakuuun
MHEHUH, JFOOBIX XMMHUYECKHX MPOLIECCOB U
HHTepHpeTauHH’ BBIIIOJIHATH HA UX OCHOBE
OIIEHOK, (hopMuUpyeT
1 ’ (b pMHDY! HEOOXOTUMBIC PACUCTHI.
cOOCTBEHHBIE
MHCHUA 1 Buaaners: MeTOIUKOM
CYyXKIEHUS,
apryMEHTHpYET MPOBEJICHUS XUMHUYECKOTO

CBOM  BBIBOABI U SKCIEPUMEHTA B
TOYKY 3PCHUS;
YK-1.5 7a00pPaTOPHBIX YCIOBUSX;

PaccmarpuBaer  u YMeHneM npaBUIbHOTO

Tpeataract 00BSCHEHUS PE3YJILTATOB
BO3MOKHBIC

JKCIEPUMEHTA, €CIIHA JaXKe
BAapHUAHTHI PCHICHMS P ’ A
MMOCTAaBJICHHOU pe3yabpTaTt OTpI/II_IaTeJ'IBHLIf/'I;
3a/la49u, OICHHBa:A Metomamu oka3zaHUs IEPBOI
MX JAOCTOMHCTBA H ITIOMOIIY IPX HECYACTHBIX CIIydasx
HEOOCTAaTKH.

B XUMHYECKOM J1abopaTopuu




Teopernueckas ulOIK-1. Cocoben  |OIIK-1.1. 3Haer]
IpaKTHYCCKAsl  |[IPUMEHSTH 0a30BbIe [OCHOBHBIC  HAydHbIe{HATR:; OCHOBHbIC THIIL XHMUYECKUX
HpO(I)eCCI/IOHaJIbHI‘}HaHI/I}I B 00JIacTH MCTOIbI cBs13eil; OCHOBBI COBPEMEHHON TEOPUHU
ast IOJArOTOBKa  ((hU3HUKO- TEOPETUYECKOrO u

CTpOCHUA aTOMa;TeOpI/HO
MATEMATHYCCKHUX U OKCIICPUMCHTAJIBLHOT'O

KOMILICKCHBIX COCIUHEHMIA;
CCTCCTBCHHLIX HAYK BUCCICAOBAHUA 8 ’

C(bepe CBoeﬁ OGLGKTOB, HpoueCCOBOCHOBLI OHEPIr€TUKN U KUHETUKHU
MpOoPECCHOHAIIBHON  |M SIBJICHHI XEMHYeCKHX TporieccoB; Teopuo
e TeIbHOCTH.

[PACTBOPOB HEIIEKTPOJIUTOB U

BHCKTI)OJ'II/ITOB;OCHOBLI

OIIK-1.2 VMeeTPIEKTPOIUTHIECKHUX IPOLECCOB.
MCII0JIb30BATh (PU3UKO- _

MATEMATHICCKI YMmeTn.;Pemiats ar00b1e
arapar JUIA|  XMMHYECKHE 3aJlaud, ONUPAsICh HA
pa3paborku TEOPETHYECKHI MaTepHal OCHOB
MAaTEMATHYCCKHUX

o . xumuy;lIpoBonuTs npocreimue
MOACIICH SIBJICHHUU,

MPOIIECCOB U OOBEKTOB
HpI/I peI_HeHI/II/I 3aJa4 B BOCCTAaHOBUTCIIbHBIM pCAKLUAM,

pacy€Thl O OKUCIUTEIBHO-

PO eCcCHOHATBHOM SHEPreTHYECKMM U KHHETHIECKUM

JACATCIIBHOCTH
nporeccam, TEOpUH PacTBOpoB;P

OIIK-1.3. HmeeT | Bragers:;Mertonamu oxazanus
HAaBBIKK TIIPOBCACHUA
OKCIICPUMCHTOB 1o
3aJaHHOM METOJUKE
154 aHaJin3a ux |1o 3a,I[aHHOI>’I METOAUKE H
PE3YJIbTATOB. AHaJIM3a UX PC3YJIbTATOB.

HepBOﬁ TOMOIIHU MPHU HECHACTHBIX

ClIydasix B XUMHUYECKOH JabopaTopun

4. OB bEM JINCIHIUIIUHBI U BUJbI YYEBHOM PABOThBI

Tabuauna 4.1.
O0beM qMCHUIIMHBI M BBl y4eOHOH padoThI
Buj yuyeoHoii pa6oTni Bceero 1
4acoB cemecTp
OO611ast TPYA0EMKOCTh AUCHUTIINHBI 72 72
AynUTOpHBIE 3aHATHUS 54 54
Jlexumm 18 18
JlaGopaTopHble 3aHATHS 34 34
CamocTosTenpHas padoTa 18 18




41. COAEPKAHUE AUCIHUIUVIMHBI, CTPYKTYPUPOBAHHOE II0 TEMAM
CTpykTypa M coaepkaHue TUCUUIIMHBI (MOXYJIs)
4.1. CTpyKTypa IMCHUILTHHBI (MOAYJIST)

NeNe | HammeHoBaHMe pasaeiia o Buabi DopMbI
n/n (Tembl) 5 yueOHoi TeKYyIIero KOHTPOJIs
S padoThI ycrneBaeMoCTH
S J | a3 [ cp
1. OcHoBHBIE TIOHATHA Xu- | 1 1 - 2 CobecenoBanue,
Muu. CTexuoMeTpuuecKue TECTOBBIN KOHTPOJIb,
3aKOHBI. KonTponbnas padora 1
2. | OcHoBHBIE Kiaccel Heop- | 1 2 2 1 CobecenoBanue,
TaHUYECKUX COEIUHEHHI TECTOBBII KOHTPOJIb.
Kontposnbhas padora 2
3. Ctpoenue aToma. 1 2 4 1 CobecenoBaHnue,
TECTOBBIN KOHTPOJIb.
Kontposnbnas padota 3
4, | Ilepmonuueckuii 3akoH u | 1 2 2 2 CobecenoBaHnue,
MEePHONYECKast CHCTeMa TECTOBBI KOHTPOJIb.
XUMHUYECKUX  DJIEMEHTOB Kontposnbnas pabora 4
JA.N.Meunneneena.
5. | Xumnueckas cBS3b. 1 2 4 2 CobeceoBanue, TECTOBBIN
KOHTPOJIb.
KonTponbHast padbora 5
6. | CxopocTtb XUMHYecKux | 1 2 4 2 CobecenoBaHue, TECTOBBIT
peaKkuuid. XuUMHYECKOe KOHTPOJIb.
PaBHOBECHE. KonTpomnbHas pabora 6
7. | DHepreTuka W HampaBleH- | 1 2 2 2 CobecenoBanue, TECTOBBIT
HOCTh XHMHUYECKUX TpO- KOHTPOJIb.
I[ECCOB. KonTponbnas padora 7
8. | PactBopbl. Teopus smekr- | 1 2 6 2 CobecenoBanue, TECTOBBII
POJUTHUYECKON JHCCOIra- KOHTPOJTb.
AU Kontponbnas padota 8
9. | OkucinurenbHO-BOCCTAaHO- | 1 2 6 2 CoOecenoBanue, TECTOBBIH
BUTEJIHHBIC PEAKIINH U KOHTPOJIb.
ANEKTPOXUMUYECKUE TIPO- KonTpomnpHas pabora 9
IECCHI.
10 | Kommuekcuele coegune- | 1 1 6 2 CobecenoBanue,
HUSL. TECTOBBIN KOHTPOJIb
KonTponbhas padora 10
HUTOIO: 18 | 36 | 18

4.2. ConepxaHue TMCUMILTUHBI « XUMMUS»

Pa3znen 1. BBenenue

OcHOBHBIE TIPOOJIEMBI COBPEMEHHOW HEOpraHWYecKoW XuMHH. Pycckass HOMEHKIatrypa
HEOPTraHWYECKUX COCAUHEHUN (KUCIOPOJI, OKHCEI, TUIPOOKUCH, BOJA, IIEJI04Yb, MEPEKUCh BOJOPOAA,
CEPHOKUCIIBINA, XJIOPUCTHIN U T.J.). MexayHapoiHass HOMEHKIAaTypa. XUMHS U DKOJIOTHSI.

OCHOBHBIE HOHSITHS U 3aKOHBI XUMHHU. ATOMHAS €ANnHHNIIa MacCChlI. ATtoMHas u MOJICKYJIApHad
Maccbl. Monb. MonbsHas macca. BanentHocTs. CTeneHb OKMCIEHHMS. DKBHUBAJIEHT. MoibHas macca
OKBUBAJICHTA. OnpeneneHH;{ XUMHUYCCKOTO JKBHUBAJICHTA 3JICMCHTA, KHUCJIOTBI, TUAPOKCHIA, COJIH,
okcuaa.  OKHUCITUTENbHO-BOCCTAHOBUTEIbHBIE  AKBUBAJIEHTHL. 3aKOH  CTEXMOMETPUU.  3aKOH
OKBUBAJICHTOB.

Pa3znes 2. OcHOBHBIE KJIACCHI HEOPTAHUYECKHUX COeIMHEHU I
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Knaccudukanus HeopraHWUecKux coequHeHui. OKCHIBI, KUCIOTHI, OCHOBAaHUS, COJIH.
Knaccudukanms, puznueckne u XUMUYECKUE CBOWCTBA, CIIOCOOBI TTOJTYICHHUS.

Pazgen 3. Crpoenune atroma. PazBurne npeacraBjieHuil 0 CTPOCHUM aTOMa
ATOM — Kak cnoxkHas cuctema. CloxkHas CTpyKTypa sajapa. [[poToHbl 1 HEUTPOHBI.

JIBolicTBEHHas mpupoaa dJEKTpoHAa. Macca W 3apsii AJIEKTPOHOB. BoIHOBBIE CBOMCTBA
anekTpoHoB. CooTHomeHne HeonpeaeneHHOcTH [eitzenOepra. Ilomsitne opOurtanmu. BonnoBas
¢ynkuuss u BomHOBoe ypaBHeHue Ulpenunrepa. PagmanbHas u  opOMTanmbHAas COCTaBIISIOLINE
BOJTHOBOM (PYHKITUH.

KBanrtoBbie umcna. CTpyKTypa 3JIEKTPOHHBIX 000J04Yek. KBaHTOBbIE ypOBHM, KBaHTOBBIC
NOJypOBHH, S-, P-, d-, f- aromubie opOutamu. IIpaBuna KieukoBckoro. PeanbHbie pacmosiokeHHsI
YPOBHEW U IOJYPOBHEH B aTOME.

OcCHOBHbIE PUHIMIIBI PACHPEIEICHUS HIEKTPOHOB B aTOME: IPUHUUII HAUMEHbIIEH YHEPIUH,
npuHuun [aynu n npasuno I'ynna.

N300paxkeHne 3IEKTPOHHON CTPYKTYyphl aroMa IMpH MOMOIIM 3JEKTPOHHBIX (QopMyn u
KBAHTOBBIX SY€EK. DHEPreTUUECKUE AUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

Pa3nen 4. I[lepuoanuecknii 3aKoH M nepuoanveckas cucrema 3jaemMenToB /I.U. MennesneeBa

ITouckn OCHOBBI KiacCU(UKAUM XUMHUYECKHUX HJIEMEHTOB 0 OTKPBITUS MEPHUOJUUYECKOrO
3aKOHA.

Tpu srtama pabotel (.M. MenaeneeBa B 00lacTH CUCTEMAaTUKU XUMHUYECKHX 3JIEMEHTOB.
®opmynupoBka nepuogudeckoro 3akoHa. Co3gaHue INEpPUOAUYECKOHM CUCTEMBI  DIIEMEHTOB.
Jlornueckue BBIBO/IBI U3 IEPUOAUYECKOTO 3aKOHA U IEPUOJIUYECKON CUCTEMBI 3JIEMEHTOB.

CoBpemenHass  (GOpMYJIHpPOBKAa TEepUOAUYECKOro  3akoHa. CTpyKTypa  COBpPEMEHHOMH
NEPUOANYECKON CHCTEMBI 3JIEMEHTOB. KOpOTKONEpHOAHBII M UIMHHONEPUOIHBIM BapUaHTHI
nepuonnueckon cucremsl. Ilepumon. I'pymma. Jlenenume rpynmbel Ha DOATPYNNbL.  THUIIHYECKHE
DIIEMEHTBI, IIOJIHbIE aHAJIOTH.

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

3aKOHOMEPHOCTH HM3MEHEHMsI OCHOBHBIX XAPAaKTEPUCTHK aTOMOB IO NEPUOJAM M TpYyIIaM.
Panuychl aToMOB ¥ MOHOB, 3HEPIHsi HOHU3ALUH, CPOACTBO K 3JIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTH:
W3MEHEHUs OTHX XapaKTEpUCTUK II0 T[epuojaM M TIpynnamM. 3aKOHOMEPHOCTH HW3MEHEHUs
BaJICHTHOCTH, OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX CBOWCTB 3JEMEHTOB M CBOWCTB OJHOTHUITHBIX
COCIMHEHU.

BayieHTHBIC 3JEKTPOHBI M MHOT0OOpa3uWe BAaJCHTHBIX COCTOSHUI aTomMoB S-, p-, d-, f-
AJIEMEHTOB.

Paspnen S. Xumunueckas cBsi3b

Tunsel xumuueckoil cBszu. KoBaneHTHas (monisipHas W HeMoJspHas). Meroa BaJeHTHBIX CBs3el
(MBC). Curma- u nu-cBsizu. OCHOBHbBIE XapaKTEpUCTHKH KOBAJIEHTHOM cBs3M. J[IMHA M SHeprus
cBsa3u. KpatHocte cBsizu. ['mOpuansanus aToMHbIX opOutaneil. MeToJ MoJIeKyIspHbIX opOuTaneit
(MO JIKAO). DHepreTruueckue auarpaMMbl TOMO- M IeTeposifiepHbIX Monekyi. Ilomspuzanus cBs3u.
JMMONbHBIA MOMEHT CBA3U. XapPAKTEPUCTUKHU B3aUMOEHCTBYIOIIMX aTOMOB: MOTEHIIMAT HOHHU3AIINH,
CPOJCTBO K OJIEKTPOHY, DJJIEKTPOOTPULATEIbHOCTb. VIOHHasg CBs3b KakK MpPENEIbHBIM Cllydan
KOBaJIEHTHOM MOJISIPHOM CBA3H. JIOHOPHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHMsI KOBAJICHTHOM CBS3U.
Bomoponnas  cBaA3b. MexmonekynsapHas M BHYTPUMOJIEKYJISIpHAass — BOJOPOJHAs  CBSA3b.
MexMoIIeKyIsIpHble B3aUMOJACUCTBUS MOJIEKYN. 3HAUYE€HHWE BOJOPOJHBIX CBsA3el. Mertammueckas
cBs13b. Kommekcusle coennnenus. KoopannanuonHas Teopusi. TUIHMUHBIE KOMITIIEKCOOOpa30BaTeIn U
auraiapl. MOHO- M TONHMACHTATHBIEC JIMTAH/bl. XeJaTHble KOMIUIEKCHI. 30Mepusi KOMIIIEKCHBIX
coequHenuil. Knaccugukaus 1 HOMEHKIATypa KOMIUICKCHBIX coeAMHeHU. KBaHTOBOMEeXaHHUYECKHe
METO/bl TPAKTOBKM XMMHMUYECKOH CBA3M B KOMIUIEKCHBIX COCAMHECHMAX. Jlucconuanus KOMIUIEKCHBIX
coequHeHuil. KoHcTaHTa HECTOMKOCTM KOMIUIEKCHOTO MOHA. IIpuMeHEeHHe  KOMILJIEKCHBIX
COCTMHEHUN.



Paznen 6. KuHeTHKAa 1 MEXaHU3M XUHMHYECKHX peaKI Uil

CKOpOCTh XMMHMYECKOW pEaklMH, €€ 3aBUCUMOCTh OT MPUPOJBI M KOHILIEHTPALlUH PEArcHTOB,
Temneparypbl. KoHCTaHTa CKOpOCTH, €€ 3aBUCUMOCTb OT TEMIIEpaTypbl. YpaBHEHHE AppeHuyca.
OHeprusi akTuBauuu. [loHsATHE O TEOpUM AKTHBHBIX COYJAapEHUM, aKTUBUPOBAHHOM KOMIUIEKCE B
TEOpUU aOCONIOTHBIX CKOpOCTEH peakinuu. MeXaHW3M W KHHETHKa PEaKIuid B TOMOTEHHBIX U
rereporeHHbix  cucremax. llemupie  (H.H.CemenoB) wu  konebGartenpHbie  (b.I1.benoycos,
A.M.XKabotunckuii) peakuuu. [ 'OMOTeHHBIN U reTeporeHHbld Katann3. KnneTndeckuil BEIBOJ 3aKOHA
JIEUCTBYIOLIUX MACC.

Nurubutopsl n uHrubupoBanue. OcCoOCHHOCTH KHWHETHKH Tra3o(a3HbIX, XUIAKO(DA3ZHBIX H
TBepa0(a3HBIX peakuuii. MeXaHn3Mbl PEaKkIMii ¢ y9aCTHEM OPTaHUYECKUX COCTMHEHHA.

Xumuyeckoe paBHoBecue. OOpaTtumble U HeoOpaTumble XUMUYeckue peakuuu. CocTosHue
paBHOBeCHUsI W MPUHIMI  MHKPOCKONMYECKOM oOpaTuMocTH  peakuuu. Kunermueckuit u
TEPMOJIMHAMUYECKUI MTOAXObI K ONMCAHUIO XUMUYECKOTO PAaBHOBECHSL.

KoHCcTaHTa XMMHUYECKOTO0 paBHOBECHS M pas3iIMyHble CHOCOObl ee BhIpaxkeHus. CBA3b
KOHCTaHTBl XMMHUYECKOTO PaBHOBECHSI CO CTaHIAPTHHIM H3MeHeHHeM »Hepruu ['nbbdca. CmemieHue
XUMHYECKOI0 paBHOBECHs NIpU n3MeHeHun ycioBuid. [Ipunnun Jle arense.

Pa3zjnen 7. DHepreTnka U HANPAaBJEHHOCTh XMMHYECKHUX MPOIECCOB

OCHOBHBIE TIOHATUS XMUMHUYECKOHW TEPMOAMHAMUKH: CUCTEMA, IapaMeTphl COCTOSHUS, padoTa,
SHEPTHUs, TEIJIOTA.

BHyTpeHHss SHeprus, U ee U3MEHEHHE MPU XUMHUYEeCKHX U (a30oBbIX mpeBpaieHusx. [lepsoe
HA4YaJl0 TEPMOJMHAMUKHK. OHTAJbIUA O0O0pa3oBaHUs XUMHUYECKUX coenuHeHuid. CTaHmapTHOE
coctossare. CTaHIapTHBIC SHTAIBIIMKU OO0pa3oBaHUsA. TerioBbie 3(PGEKTh XUMHUYECKHX PEaKIHil.
TepMOXuMHUYECKHE pacyeThl, OCHOBAaHHbIE Ha 3akoHe ['ecca. TepMOXMMHYECKHE  LIMKJIBIL.
Tennoemkocts. TemneparypHast 3aBUCUMOCTb TEINIOEMKOCTU U SHTAJbIINH.

Bropoit 3akoH TepMOAWHAMUKH. ODHTPOMUA. 3aBUCUMOCTh SHTPOMHUH OT TEMIEPATYPHI.
CrangaptHas >HTpomnus. VI3MeHeHue SHTpOnuH MpH (Ha30BBIX MEPEX0/aX U XUMUYECKUX PEaKIIHsIX.
Oneprus ['n66ca u sneprus I'enbmronbsua. Kpurepuii camonpon3BoJbHOTO MPOTEKaHUs MPOLIECCOB.
XUMHUYECKUN MOTEHIUal, 3aBUCUMOCTh XMMHYECKOTrO MOTEHIManda OT KOHUEHTPALUH, JIABICHUS
peareHTOB. Y CIIOBHE XUMHUYECKOTO paBHOBecHs. M30TepMa XUMHUYECKON PEaKIInu.

Pasnen 8. PacTBophI

PactBopb! xuakue (BOIHBIE U HEBOJHBIE), TBEpIble U Tra3000pa3zHbie. COCOOBI BBIpaXKEHUS
KOHIIGHTpAIlUd PAcTBOPOB: MaccoBas JOJIs, MOJSIPHOCTh, HOPMAJIbHOCTb, MOJISUIBHOCTb, MOJISIpHAS
noyis. BnusitHue Ha pacTBOPUMOCTh SHEPIHMHM CTPYKTYPbl KPHUCTAIUIMYECKOTO BEIIECTBA U SHEPIUU
coyibBaTaluu. PacTBOpbI HaCHIIIEHHBIE, HEHACHIIICHHBIC W, KOHIICHTPUPOBAHHbBIE W pa30aBlICHHEBIE..
PacTBOpHI UieanbHbIe U peaibHBIE.

[ToHsATHE O KOJUTOMAHBIX PacTBOpax.

KonnuraruBHeie CBOICTBA pacTBOPOB HE SJEKTPOJIMTOB U BJEKTPOJUTOB. JlaBiieHue mnapa
OmHapHBIX pacTBOpPOB. 3akoHbl Payms. Kpuockormust u 30yaaInoCKONUs KaK METOJbI OINpEAeIICHUs
MOJISIpHBIX Macc. OCMOC U OCMOTHYECKOE JIaBlIeHHE B HEOPTAaHUYECKUX U OMOJOTHYECKHX CHUCTeMaXx.
3akonsl Payns u Bant T'odda mis pacTBOpoB HE AJIEKTPOIUTOB M DJIEKTPOIUTOB. M30TOHMUYECKHI
KO3 PHUIIHUEHT.

Onextponutrueckas auccoruanus (C.Appennyc). CuibHbIE U clladbie 2JIeKTpOoauThl. CTeneHb
U KOHCTaHTa aucconuanuu. daxkTopbl, BIMAIONIME HAa CTENEHb SJIEKTPOJIMTHUYECKOM IUCCOLMAIINU.
Kaxymmasicsi cTenenp JUCCONMAIIMN CHUIIBHBIX JJIEKTPONHUTOB. JlMcconuanus cinaObIX 3JIEKTPOJUTOB.
3akoH pa3BenaeHus OcTBalba.

Bona kak BaxknHenmui pactBoputenb. KoHcranTa nucconuanuu BoJbl. IOHHOE Tpon3BEAeHNE
BOJIbl. BOIOpOIHBIN MMOKa3aTelNb.

I'maponmus u conbBonu3 coned. KoHcTaHTa paBHOBECHS peakluu Tuaposin3a. DakTopsl,
BIIMSIONINE HA PABHOBECHUE PEAKIIMI TUIpOIn3a.

[IpousBeneHne pacTBOPUMOCTH IUIOXO PACTBOPUMBIX CHIIBHBIX 3JEKTPOJIMUTOB. Y CIOBHS
OCaXJICHUSI U PAaCTBOPEHUS OCAJIKOB.

Pazgen 9. OkuCIHTEIHbHO-BOCCTAHOBUTEIbHbIE PEAKIINH

Teopuss OKHMCIUTETHLHO-BOCCTAHOBHUTEIBHBIX peaknuil. Krnaccudukamumss OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peakuui. MeKMONEKyJIIpHEIE, BHYTPUMOJIEKYIIAPHEIE, peakiuu
nucriponiopiimonupoBanusi. Okuciutenb. BoccranoButenb. [Ipomecchl OKUCISHNsT 1 BOCCTAaHOBJICHHS.



CocraBiieHUE YpaBHEHUN OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA METOAOM 3JIEKTPOHHOTO
OanaHca 1 MeTo/IoM noiypeakiuil. CTerneHb OKUCIIeHUs aTOMOB B Mouiekyine. [IpaBuia onpenenenus
CTEINEHU OKUCIICHUS aTOMOB B MOJIEKYJIaX U CJIIOKHBIX HOHAX.

Pa3nesa 10. OCHOBBI 3/1€eKTPOXUMHH

DneKTpobl, TajdbBaHUYECKHH 31eMeHT. (CxemaTuyeckoe H300paKeHUe TralbBaHHUYECKOTO
aJieMeHTa. DNEKTPOAHbIA moTeHuual. CTaHAapTHBINA 3JeKTpoaHbld noteHuuman. DJC, crangapTHas
S/C.

Psn nanpsbxkennit. YpaBuenne HepHcera D5eKkTposin3 pacTBOPOB U pacIlyIaBOB.

Paznen 11. KomiuiekcHbIe coeIHHEHUS

Komnnekcusle coenunenus. KoopnunanuonHas Tteopusi BepHepa. OCHOBHBIE — THIIBI
KOMIUIEKCHBIX COeIMHEeHHMH. HOoMEHKIaTypa KOMIIEKCHBIX coequHeHnui. [IpakTuueckoe nmpuMeHeHHe
K. C.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MH

[Ipy u3ydyeHUH TEOPETUYECKOr0 Kypca Ha JIEKUUAX [pelycMaTpUBaeTCsl 3aJl0KEHUE
MmarepHaia B BUJe npeseHrauuu. OTaeabHble JEKIUH U3IaraloTcs 1o NpooieMHON TEXHOJIOTHH.

Ha nexuusix MCHoib3yroTCS B KauecTBE JEMOHCTpAllMOHHOro Mmarepuana llepuonnueckas
cucrema s1emenToB JI. . MenzeneeBa u psia Ipyrux ClipaBOYHbIX TaOJIMIL.

[Ipy wW3y4eHHWH CBOWMCTB OTAEIBHBIX XUMHUYECKHUX COCIAWHEHHA M XUMHUYECKHX ITPOILIECCOB
peaycMaTpUBaeTCsl HOCTAHOBKA JIEKIIMOHHBIX JEMOHCTPALIMOHHBIX OIBITOB.

Hexotopble pa3fenbl TEOPETHYECKOr0 Kypca M3y4aroTcs C MCIOJIb30BAaHHEM OIEpPEXKAIOLIEH
CaMOCTOSITENIbHOW paboThl: CTYJEHThI MOIY4al0T 3a/1aHUsI HA 03HAKOMJIEHHE C HOBBIM MaTEepHalioM J10
€ro M3JI0KEHUS Ha JEKLHUAX.

Ilepen ouepenHoW JeKIMeH, Kak NPaBUIO, MPAKTHUKYIOTCS <JIETY4YKM» [0 MaTepuaity
Opeaplayliell JeKIUU. OTO TO3BOJSET ONPEIENIUTh CTENEeHb YCBOEHHUS W3JI0)KEHHOTO paHee
matepuana. [y 6oee ocHOBAaTENbHOM OLEHKH YCBOSIEMOCTH TEOPETHUECKOr0 MaTepualia CTyAeHTaMH
UCTIONB3YIOTCSl TECTHI, @ TAKXKe TPAJHIMOHHBIC THCbMEHHBIC U YCTHBIE KOHTPOJBHBIE MEPOTPUSTHS
(KOJJTOKBUYMBI, KOHTPOJIbHBIE PabOTBHI).

[Ipu npoxoxxaeHnu 1a00paTOPHOIro MPaKTUKyMa CTYJAEHTaM Ipejajaraerca padboTaTrh B MasbIX
rpymnmnax: yueOHas rpymmna pa3ouBaeTcsi Ha HECKOJIbKO HEOOIbIINX TpyN — 1o 2-3 yenoBeka.

Kaxxnas rpynmna BeINoNHSET 3a/1aHue (JJaOOpaTOpHbIE OMBITHI) U3 JJAOOPATOPHOIO MPAKTHKyMa
1o obuieit u Heopranudeckoil xumun. [Iporecc BHINOIHEHUS 1a00PATOPHBIX OMBITOB OCYIIECTBIISAETCS
Ha OCHOBE OOMEHa MHEHHUH U BbIOOpA ONTHMAIbHOIO MYTH PELICHUS.

Ha ocHOBaHMM MOJy4EHHBIX JAHHBIX O BCEM OIBITAaM KaKIbIH CTYAEHT 3alojIHSAET CBOM
71a00paTOPHBII KypHAJ, /i€ 3aliChIBaeT Pe3yabTaThl ONBITOB, HAOIIOJEHUS, COCTABISET ypaBHEHUS
peakuMii XMMHUYECKUX THPOIECCOB, €CIM HYXHO TPOU3BOJUT COOTBETCTBYIOLIME pacyeThl U
pe3yNbTaThl MPEJICTABISET B B TpaduuecKoi 3aBUCUMOCTH.

Ha cobecenoBanuu ¢ npenojaBareieM CTYACHT MpeAcTaBiIsieT 0pOpMIICHHBIH OTYET MO JaHHOM
nabopaTtopHoil paboTe M OTBEYAEeT Ha BOIPOCHI MPEINoAaBaTessi, CB3aHHbIE C METOAMKON paboThl,
pesyibTatamMu U BbIBojamH. Ilo psany paboT mpemycMaTpuBaeTcs NPUMEHEHHE TECTOBOTO MeToja
«3alUTBD.

I'pynnoBas  pabota B  XMMHYECKOH  JabOpaTopuu  CTUMYJIHMPYET  COTJIACOBAHHOE
B3aMMOJICHCTBHE MEXIY CTYyACHTaMH, OTHOLICHMs] B3aWMHOH OTBETCTBEHHOCTH M COTPYJHHYECTBA.
[Tpu opmMupoBaHMM TpYII YYUTHIBACTCS JBa NMPU3HAKA: CTENEHb XWMHYECKOW IMOATOTOBICHHOCTH
CTYJEHTOB U XapakTep MEKJIUYHOCTHBIX OTHOLIEHHH. B psane ciyyaeB cTyleHTaM caMHM Ipeasaraer
pa3OUThCS HA TPYIIBI, COCTaB KOTOPBIX BIIOCIEACTBUU MOXET KOPPEKTHPOBATHCS ISl MOBBIIICHUS
KadecTBa padOTHI.

B nabGoparopHOM NpakTUKyMe NPHU BBIMOJIHEHUH OTJEJIBHBIX OIBITOB HCIIOJIB3YETCS METOJ
poOJEMHOT0 O0yYeHHUs: CTYJEHT IOJIydaeT 3a/JlaHue Ha XMMHYECKHH MpoLecc, METOJUKY KOTOPOTro
OH JOJDKEH Moxo0paTh CaMOCTOSTENbHO, HMCXOAS M3 MMEIOIIMXCS PEaKTHBOB, OOCYIUTh €€ C
IPEnoIaBaTeseM U 3aTeM MPUCTYNUTh K €0 BHINOJIHEHUIO.



6.1 HIEPEYEHb YYEBHO-METOANYECKOI'O OBECHHEYEHUSA JIIs1
CAMOCTOATEJBHOU PABOTBI OBYYAIOIIUXCA ITO JUCIHUIIJIMHE

Jlek1imoHHBIE 3aHATHS IPOBOAATCS | pa3 B HeJeno B 00beMe 1 uaca B IepBOM ceMecTpe.

Ha6opaTopHLIe 3aHATHUA IPOBOAAT €KCHCACIIBHO B 00BeMe 2 4acoB B HCICIIO. Ilocne oxoHUaHMS

HU3Yy4YCHUS KaH(,HOﬁ TEMBI CTYACHTHI IIPOXOJAT TCCTUPOBAHUC, CO6€CC,Z[OB3HI/IC, BBIITOJIHAIOT

KOHTPOJIbHBIE Pa0OTHI.

6.1. IlepedeHb-y4eOHO-METOAMYECKOTO OOECTICUCHHUS 11 00YUAIOIUXCs IO AUCHUIUINHE:

1.

AxmeroB H. C. O6mias u Heopranuveckas xumus: yaeOnuk s sy3os/H. C.  Axmeros. — M.:

Bricm. mxk., 2002. — 743 c.

2.

3
4.
5

I'manka H.JL. O6mas xumust. — M.:UaTterpan-IIpecc, 2002. — 727 c.

I'muaka H.JIL. 3agaum u ynpakneHus o oomieit xumuu. — JI.: Xumus, 2001.

Vraii SI.A. O6mas u Heopranuveckas xumus. — M.:BIII, 2000. — 527 c.

CanamoB A.X., Kutuesa JI.U., Akranuesa A.I". JlabopaTopHbIif IPaKTUKYM IO

obmeit 1 Heopranudeckoit xumun. [lox pen. mpodeccopa Cynreirosoit 3.X. —

Marac, [Tunurpum, 2008. — 71 c.

6.2. Ykazanus as o0y4arouuxcs o OCBOCHHUIO TUCITUTUIMHBI

Copaepxxanue caMOCTOATEIBHOM PadOTHI 00y4YarOIMXCS

Homep
pazoena
(mempwl)

TeMbl/GOI’lpOCbl, 8blHOCUMDbBIE HA
camocmosameiibHoe usyienue

Kon-e0
uacoe

Dopmbwt
padomul

L

IIpocTeie u cmoxHblE BemectBa. Pacmpoct-
PAHEHHOCTb JJIEMEHTOB B 3€MHOM KOpE M KOCMOCE.
XuMuueckue u (pusnueckue cBoiicTBa BemiecTna. [lo-
HATHE O YHMCTOM BemecTBe M mnpuMecd. OCHOBHBIE
METOIbl TToydeHHs: yucThbix BemecTB, [[JIK. Knac-
cu(uKanysg XWMHUYECKHMX pPEareHTOB IO CTENEeHU
qucTOoThl IlOHSTHE O XHMMHUYECKOM peakIMh Kak
npeBpallieHuy BemiecTB. OCHOBHBIC THITBI XHUMHYE-
CKUX pEaKUWW: peaKkluu pa3iioKeHUs, COCIUHEHHS,
3aMEIIeHUsl, OOMEHa, BHYTPEHHErO IIPEBpPAICHHUS.
Howmenknarypusie npaBuna HNIOITAK nHeopranuue-
ckux BemiecTB. Kitaccudukammsi mpoCThIX BEIISCTB.
Kiaccudukanmsi CI0KHBIX BEIIECTB 110 COCTaBY.
bunapubeie coenuHeHus. HMHTepMETAINIMYECKUE CO-
equHeHus. Kiaccudukaius CII0XKHBIX BEIIECTB 10
(YHKIIMOHATBLHBIM TIPU3HAKAM.

2

cobecenoBaHue,
TECTOBBIN
KOHTPOJITh

Snpo kak AMHAMHUYECKas CHUCTeMa MPOTOHOB U HEM-
TPOHOB. YCTOMYMBBIE M HEYCTOWYMBBIE siapa. Pa-
JUOAKTUBHBIM pacnan saep. Ilepuon monypacmana.
SlmepHble peakuWu M IIPEBPAICHUS XHUMHYECKHX
9JIeMEHTOB.  VMICKycCTBEHHass  paJuOaKTUBHOCTb.

«MeueHbIe» aTOMBI B UX IIPUMCHCHHUC.

cobeceoBaHNE,
TECTOBBIN
KOHTPOJTb




OtkpeiTe nepuoguyeckoro 3axoHa .M. Menne-
neeBbIM. [IpuHIUIT MOCTPOEHUsI €CTECTBEHHOW CHC-
TeMmbl 35ieMeHToB. Mcnonk3oBanue .M. Menaenee-
BBIM METOJIOM MHTEPIOISIUN JJIsi HUCIpaBICHUSs
aTOMHBIX MacC M TPEACKa3aHUsl CBOMCTB e€Ile He
OTKPBITBIX AJIEMEHTOB. JKCIEPUMEHTAJIbHbIC TOJ-
TBEpPXKJICHUS TeopeTHdyeckux mpeackazanui J[.H.
MenpeneeBa. 3HaU€HUE OTKPBITHS NEPUOAUYECKOTO
3aKOHa. PackpbiTHe B MEpUOIUYECKON CHCTEME BCe-
o0IIell €CTECTBEHHON B3aMMOCBS3H MEXKIYy XUMH-
YECKMMHU D3JIEMEHTaMH. ['paHuIbl W 3BOJIIOIUS Te-
PHUOJNYECKON CUCTEMBI.

cobeceoBaHuE,
TECTOBBIN
KOHTPOJIb

Bonopoanasi cBsi3b. MexMoliekylsipHas ¥ BHYTPH-
MOJIEKYJIIpHasl BOJOpPOJHAs CBs3b. BiusHue BOJO-
POJIHOM CBsI3M Ha CBOWMCTBa BemiecTBa. Poib BOJO-
POJHOW CBs3M B OHMOJIOTMYECKHX IIpoieccax. Me-
Tajutmdeckass CcBsA3b. OCOOCHHOCTH DJIEKTPOHHOTO
CTPOCHHUSI aTOMOB, CIIOCOOHBIX K OOpa30BaHHUIO Me-
TAJJIAYECKON CBsA3U. MEXMOJIEKYSIpHbIE B3auMO-
JEUCTBUA. JMnonab-aumnos, JTUTIONb-
WHAYLUUPOBAHHBIN JUIONb, AUCIIEPCUOHHOE B3aM-
MOJICHCTBHE.

cobece0oBaHuE,
TECTOBBIM KOH-

TPOJIb

HMoHHBIA M palMKAIBHBIA MEXaHU3Mbl XUMHUYECKHUX
peaknuii. CBoOoaHbie pamukansl. [loHsTue o mem-
HBIX peaknusx. Buapl kartand3a: TOMOTCHHBIN, Ie-
TEPOreHHbI, MHUKPOTE€TEPOTCHHBIN, aBTOKATAJIN3,
MOJIOKUTEIIBLHBIM U OTPUIIATEIbHBIN KaTalau3, MOHS-
e 00 unruouropax. OcobeHHoCcTH (HepMEHTOB Kak
KaTaJln3aTopoB. lcrnonp30BaHWE KaTalu3aTOPOB B
MIPOMBIIIIIEHHOCTH.

cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

[IpuMeHeHHe TEpPMOIUHAMUYECKUX (QYHKIUN IS
XapaKTePUCTUKN PEaKIIMOHHOW CIIOCOOHOCTH Be-
ECTB M OIEHKE BO3MOXKHOCTH IPOTEKaHUs]
XUMHYECKUX PEAKIUN

cobeceoBaHueE,
TECTOBEIM KOH-

TPOJIb

CaoiictBa pactBopoB. PactBopumocTs. KoHueHTpa-
1us pactBOpoB. CrocoObI BBIPAKEHUSI KOHIIEHTpA-
MU PacTBOPOB: MaccoBasi J0JiI PaCTBOPEHHOTO
BEIIECTBAa, MOJSpHAs KOHIICHTPAIUsI, MOJSpHAs
KOHIICHTpAllUsl SKBUBAJIEHTA, MOJIbHAS JIOJS, MO-
JSTBHOCTb.

cobeceoBaHuE,
TECTOBBIN
KOHTPOJTh

OKHCIUTETEHO-BOCCTAHOBUTEIIBHEIE peaKITnH.
Oxwucnurenn, BoccTaHoBuTenH. OCHOBHBIE 3aKOHO-
MEpPHOCTH B H3MEHEHUHN OKMCJIUTENIFHO-
BOCCTAHOBUTEIHHBIX CBOWCTB MPOCTHIX BEIHIECTB U
coenuHeHnil. Ctenenb okucienus. Kimaccudukamms
OKHUCIIUTEILHO-BOCCTAHOBUTENBHBIX peakiuili. Me-
TOJIBI PACCTAaHOBKUA KOI(PPUIMEHTOB B YPaBHCHHUH
OKUCJIUTEJILHO-BOCCTAHOBUTEINIBHBIX peakiui. Poib
cpenbl B MPOTEKAHU U OKHUCIIUTEIILHO-
BOCCTaHOBUTEJIBHBIX MPOIECcCOB. MOJIIpHBIE MAacChI
SKBUBAJICHTOB B OKHCIHUTEILHOBOCCTAHOBHTEILHBIX|

peaKIusX.

cobeceoBaHue,
TECTOBBIU
KOHTPOJIb

10



Krnaccudukanus KOMIUIEKCHBIX COSAMHCHUIN: TH-
MMAYHbIE KOMIUIEKCHBIE COETUHEHNUS, XEJIAThI, TIOJIU-
sIIEPHBIE KOMIUIEKCHI, U30- U TE€TEPOIIOIMCOEIUHE-
HUS, aKBAKOMILJIEKCHI (KPUCTAJLIOTUIPAThI KaK ya-
CTHBIN cllydail akBaKOMILIEKCOB). AMMHAKaTHhI.
AnuiokoMInieKcel. J|BOMHBIE COJIM KaK YaCTHBIN
ciydaid anuaokoMiuiekcos. [lonuranorenu s, mo-
JTUCYJIBAbL, IEpOKCUAHBIE coearnHenus. KiacrepHbie
COEIMHEHMUSI, T-KOMIUIEKChI, KOMIUIEKCHI «T'OCTh-
XO35IMHY, COSAMHEHUSI BKIIIOUEHHUS, KIIaTPaThl, 11€0-
uThl. I30Mepus KOMIUIEKCHBIX COSAMHEHUN: TH/I-
paTHasi, KOOpIMHALIMOHHAs, TEOMETPUYECKast, U30-
Mepusl TTOJI0KEHUS (COJIeBast N30MEpHsl), MOHU3ALH-
OHHasi, ONITUYECKasl.

cobeceoBaHuE,
TECTOBBIN
KOHTPOJIb

11
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IIpuiaoxenune

7.®OHJI OHEHOYHBIE CPEACTBA JJIsA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH

U IIPOMEXYTOUYHOM ATTECTAIIAN

Bonpocwut ona cobecedosanusn

Tema: «OcHOBHBIE NOHATHSA U 3AKOHBI XUMHH. DKBHBAJICHT»

Tema:

1.

10.

1. OO6bem pe3nHOBOM KaMepbl aBTOMOOMIIBHON ITMHBI paBeH 0,025 M°, 1aBlIeHNUE B HEll
5,0665 10° I1a. Onpeennte Maccy BO3LyXa, Haxosmerocs B kamepe mpu 20°C.

2. Paccumraiite MoeKyIspHYI0 Maccy rasa, ecim 7-10™ kr ero mpu 20°C u 0,253-10° ITa
3aHuMaioT o6bem 22,1810 v,

3. PaccuuTaiiTe cpeHIOI0 MOJIEKYISIPHYIO MAacCy | IIOTHOCTb IO TUOKCUIY yIiiepo/ia
CMecCH ra3oB, cojepxkaiieit mo oobemy 38% docrena COC1;, u 62 % xmnopa Clo.

4. Omnpenenute Maccy 10 M° rasosoii cMmecH, conepikaieii (mo ooremy) 50% Bomopoaa u
50% muokcuna yriepojaa (H.y.).

5. T'a3 (n.y.) 3anumaetr o6bveM 1 M. [Ipu xakoii TeMreparype 00beM ra3a yTpouTcs, €Ciu
JaBJICHHE Ta3a He MEHsAeTCs?

6. Ilpu kakoM jgaBIeHHH Macca xiopa oobemom 3107 m® cocrasur 2,5-107 kr, ecom
t=23°C?

7. Kakyro maccy CaCOg3 HaJi0 B3SITh, UTOOBI ITOJIYYUTH TIPU €T0 MPOKATMBAHUU TUOKCHU]T
yrieposa, 3anumaromtiii 06seM 25-10° v° ipu 15°C n masennu 104000 I1a?

8. Brpruncnure 06bem 0,100 kr razoBoit cmecu coctaBa 3CO+2CO, npu 50°C u naBiaeHun
98600 ITa.

9. U3510°kr xyiopata kamust KCIO3 0o momyyeno 0,7 10° m® KHCJI0POJIa, U3MEPEH-
Horo npu 20°C u nasnennn 111900 ITa. Onpenennte MaccoByro AOIIO IPUMECEN B
XJIopaTe Kajusl.

10. ITpu 0°C B cocyme oOBeMOM 14-1073 M3 COJICPIKUTCS 0,8-10’3 KT Bojopoaa u 6,30 102 kr
azota. OnpenenuTe napuyajbHOE JaBJICHHE a30Ta U 00Ilee JaBI€HNUE CMECH.

«OCcHOBHBIE KJIACCHI HEOPraHn4e€CKux COeTUHEHMIN»
Kakue 6I/IHapHBIe COCAMHCHUA HAa3bIBAIOT OKCI/I)IaMI/I? VKaxuTe BO3MOKHEIE CITOCOOBI X

MOJTyYEHUSI.
Ha yeM ocHOBaHa kiaccuduKaiusi OKCHIOB Ha: a) HecoJeo0pasyrolue 1 coneodpasyromue; 0)
KHUCIIOTHBIE, OCHOBHBIE U MPOSBIISAIONINE KUCIOTHO-OCHOBHYIO JBOMCTBEHHOCTH? Kakue
PCaKIUU XapaKTEPHBI IS OKCHJIOB KaXI0H M3 3TUX TPYIIIT?

[TpuBennTe MPUMEPHI OKCUIOB, KOTOPBIC TIPH B3aMMOJICHCTBUH ¢ BOAOW 00pa3yroT JIBe
kuciothl. Kak B3aumozeiictByrot ¢ pactBopom Ca(OH), okcuabt N2Os, NoO3 1 NO,?

B 4yem nposiBiisieTcst KUCIIOTHAS TTPUPOJIA TEX OKCHIOB, KOTOPBIC C BOJION HEITOCPEICTBEHHO HE
B3aUMOJIEUCTBYIOT?

HazoBute 0CHOBHBIE OKCHJIBI, HETIOCPEICTBEHHO B3aUMO/ICHCTBYIOIINE C BooM. Hanmumure
YpaBHEHHUS COOTBETCTBYIOIINX PEAKIIHA.

Kakwue mo xapaktepy OKCHIbI 00pa3yloT HEMETAIUIBI U METAJUTBI B Pa3HBIX CTEMEHSIX
okucieHusa? [lokaxure 310 Ha npumepe okcuaoB xpoma CrO, Crz03, CrO:s.

YV kakoro u3 IByX OKCHJIOB OCHOBHBIE CBOMCTBA BhIpakeHbI cuibHee: FeO mm Fe,O3; SnO
i SnO»,; ZnO uau CdO; SnO unu PO; BbO nnu CaO; As;O3 nmm Bir03?

B kakux ciydasx JaBa OKCHAa MOTYT B3aUMOJCHCTBOBAThH APYT C IPYTrOM M KaKUe COCTMHCHUS
MIPH 3TOM 00pa3yroTcs?

Kakue okcupl 1 Ha KAKOM OCHOBAaHHH MOTYT ObITh OTHECEHBI TAKXKE U K KIJIACCY COJIeii?
[TpuBenuTE COOTBETCTBYIOIINE TPHUMEPHI.

DopmynaMu KaKuX COJIeH MOXKeT ObITh (POPMATTLHO BBIPAYKEH COCTAB TAKUX MHHEPAJIOB, KaK
HIMTHHEIN, TaAyCMaHUT, MarHeTUT? K kakomy KJaccy ciieyeT OTHECTH ITH COSTUHEHUS?
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10.

Tema:

yemMenToB /[.1. MeHaeneeBay
Uto Ha3BIBAIOT MPUHIIUIIOM HEOTIPEAEICHHOCTU U COOTHOUIEHUEM HEOMPEIeTICHHOCTH?

[IpuMeHUMO JT1 IOHATHE TPACKTOPHUH JABMXKEHUSI K MUKpoyacTuiaM? Yem 3To onpenensercs u
KAaKO€ MOHSATHE €r0 3aMEHSET?

HeornpeneneHHOCTh B CKOPOCTH 3JIEKTPOHA paBHA 108 cm/c. Haiigure COOTBETCTBYIOIIYIO
HEONPEIEICHHOCTh B ITOJIOKEHUU AIEKTPOHA.

Yo Ha3bIBaKOT 3HEpruer nonu3auun? Kakas BenrunHa UMEET ¢ Hel OAMHAKOBOE YHCIIOBOE
3HaueHue? B Kakux eMHUIAaX OHU U3MEPSIOTCS?

Uemy paBHO YHCIIO BCEX BO3MOXHBIX MOHU3AIMOHHBIX MOTEHIIMAJIOB JIJIsl JAHHOTO aTOMa U YTO
SBIISICTCSA IPUYMHON YBEJIMYCHUS UX 3Ha4eHUH B psaay: 11<l,<l3...?

Kak 3aBucuT BeIm4rHa MOHU3AIMOHHOTO MOTEHIIMAJa OT 3HAYECHUSI IJIs1 AJICKTPOHA IIaBHOTO
KBaHTOBOT'O YKCJa U YeM 3Ta 3aBUCUMOCTh 00YCIOBIeHA?

YTo Ha3bIBAIOT CPOJACTBOM aTOMa K 3JIEKTPOHY? J{JIs KaKuX 3JIEMEHTOB 3Ta BEIMYMHA UMEET
HauOoJIbIIIee TOJOKUTENBHOE 3HAUCHHE U ISl KaKUX OTpUIlaTensHoe 3HaueHue? Kakue
SKCHEPUMEHTAIbHBIC JAHHBIE YKa3bIBAlOT HA HEBO3MOKHOCTh CYILIECTBOBAHUS MHOT03aPsTHBIX
MPOCTHIX HOHOB?

Kaxkoii BBIBOJ MOKHO CJI€NIaTh O CBOMCTBAX 3JEMEHTA MO 3HAYEHHUIO JUIsl HEr0 HOHU3aMOHHOTO
MOTEHIMAA U CPOJICTBA K JIEKTPOHY?

Urto Ha3bIBaOT a0COJIFOTHON M OTHOCUTENIBHOM 3JIEKTPOOTPULIATEIbHOCTHIO? Kak 110 3HaUeHHI0
ATOM BEJIMUMHBI MOKHO, CYyJIUTh O HAIIPABJICHUH CMEIICHUSI SJIEKTPOHHOM INIOTHOCTH TPH
o0pa3oBaHUM CBsI3en?

UTo Ha3bIBAIOT CTEMIEHBIO OKUCIICHUS YJIEMEHTA U UeMy paBHa X 0011as CyMMa B MOJIEKYJIe U
noHe?

«XuMHUYeCKast CBA3b»
MosxeT i JyTiHA CBSI3M OBITh paBHOM CyMMeE PaJInyCcOB JBYX aTOMOB, KOTOphIE €€ 00pa3yroT?

[Tokaxxute 1 00BSICHUTE HA pUMepe MoteKyIbl Hy, 3Hast, uro r/H/=0,053uM, a d/H-
H/=0,074um.

Beruucnute snepruto ¢ -cBsizu C-C, ecnu crangapTHas Teruiora oopazosanust C-H u3
ra3000pa3HbIX yriiepojaa v Bojoposa paBHa -2815 kJx/mMons, a saeprus o-csizu C-H paBHa -
411,3 xIx/mMoib.

Dueprus aucconuanuu HJ paBaa 298,4 xJx/mMonb. MoxkHO 111 pa3noxuts HI Ha s1eMeHThI
pu 00Jy4eHUH YIbTPa(UOIETOBBIM CBETOM A = 210 m? Kakyto sHepruro Hazo 3aTpaTuTh,
qT0GBI pasnoxkuts 5-10° v HI?

[Touemy MakcuMalbHasi KOBaJEHTHOCTh ocopa MOKET ObITH paBHOM MSATH, a y a30Ta TaKOe
COCTOSIHME OTCYTCTBYET?

B pamxkax teopun BC 00bsiIcCHUTD, TOUEMY y OOJIBIIMHCTBA P-3JIEMEHTOB C IEPEMEHHON
BAJICHTHOCTBIO €€ 3HAUYCHHS pa3nyaroTcs Ha 27

JUisl KakuX 3J1€MEHTOB, MIMEIOLINX AJIEKTPOHHbBIE KOH(UTYpAIIMH BHEIITHETO CJIOSI aTOMa 3s” p2 :
4s? p4 , 5s* p5 , 6s* p5 XapaKTePHBI IepeMeHHas YETHAS U TIepeMeHHast HeuETHas! BaJICHTHOCTH?

Ha ocHOBaHUU pa3HOCTH 3IEKTPOOTPULIATEITHHOCTH aTOMOB 3JIEMEHTOB YKAXKHTE, KaK
W3MEHSETCS CTENEHb NOHHOCTH cBsA3u B coeaqnaenusx HF, HCI, HBr, HJ?
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PaccuuTaiite a3 (pexkTHBHBIE 3apsIbl aTOMOB BOJAOPOAA U XJI0pa, 00pa3yIOIUX KOBAJICHTHYIO
MOJISIPHYIO CBSI3b, €CIH U3y cn MOJIEKYIbI HC1 paBen 3,4-10"%° Kir'm, a amna cesisu H- C1 paBHa
1,2710" m.

Kaxk MOXHO O6”b${CHI/ITB, YTO aMMHUAK U TpI/I(l)TopI/I,I[ a3oTa, UMCIOIIKUEC OAWMHAKOBYIO IIH-
paMUIAJIbHYIO (bOpMy " coacpKalue aTOMbI 3JIEMCHTOB C IPUMCPHO OAWMHAKOBBIM Pa3JINdnuEM
B DJICKTPOOTPHUHIATCIBHOCTH, CYIHCCTBECHHO Pa3IndarOTCs 10 BEJINYUHE JUIIOJIbHBIX MOMCHTOB!
i (NH3) = 0,49 » 10 Kim, p(NF3)=0,07-10"%° Kir- m?

Kak cornmacoBaTh Manyro noJsipHOCTh CBsI3H B MoJiekyse CO (i1 = 3,33 103 Kim) co
3HaunuTeabHbIM paznuaueM B D0 C u O D0(C)=2,5; 50(0) = 3,5.

Hounasn ceasn.
Temneparypa miasienus CaC1,=780°C, CdCl,=560°Q panuyc Ca pasen 0,104 um, Cd—0,09

HM. OOBACHUTH pa3IuyKe TEMIIEPATYpP IUIABICHUS.

[Tpu nepexone ot CsF k CsJ remmneparypa 1uraBieHus KpUCTALIOB yMeHbIaeTcsi. OOBSICHUTH
Ha0JII0/1aeMbIH X0J1 U3MEHEHUS TEMIIEPATYpPhl IIaBJICHUS.

OO0bsicHUTH HEeycTOHUMBOCTh TUApOoKcu10B Menu (1) u cepedpa (I).

OOBSICHUTD € TIO3UIIMMA MPEICTABICHHUH O MOJISPU3ALMH HOHOB MEHBITYI0 YCTOWYUBOCTH AUCI3
B cpaBHeHuu ¢ AuCl.

K>CO; mnaButcs npu 890°C 6e3 paznoxkenus, AgoCO; pasmnaraercs yxe mpu 220°C.
OOBSICHUTH yKa3aHHOE pa3inyue.

BaCl, B BoaHBIX pacTBOpax AHCCOLMUPYET NONHOCTHIO, & HYCl, mouTn He muccouuupyer.
OOBscHUTE ATO pa3IMyue B CBOMCTBAX COJIEH.

UTo Ha3BIBAIOT JOMOJHUTEIBHBIM MOISPU3AMOHHBIM 3P dekToM? OOBICHUTD, KaK €ro

+ v
HaJIMYHE B COETUHEHUIX ng nenaet okcua HYO menee ycroitunBbiM, ueM okcu ZnO, He-
CMOTpS Ha OONBILINI paglyCc HOHA PTYTH.

Kakoe coemunenne Tepmudecku 0onee ycroitunso: a) PbCO3 u CaCOs, 6) HYCl, u PhCly, B)
FeCl3 u NiCls, r) Zn(OH), u Ca(OH),, 1) MgCO3 u SrCOs.

«JHepreTHKa U HAMPABJIEHHOCTH XHMHYECKHX MPOLECCOB)

Kakoli 3aK0H sIBIISIETCSI OCHOBHBIM 3aKOHOM TepMoxuMuu? J[alte ero popmMymupoBKy.
[lepeuncnure crnencTBus, BbITEKAONIME U3 3akoHa ['ecca. 11 Kakux onpeneneHnii OH1
UCTIOJIB3YIOTCSI B TS PMOXHUMHUYECKUX pacyeTax?

Kakoii hyHKITMEH COCTOSIHHS XapaKTepU3yeTCsl TEHISHITNS CUCTEMBI K IOCTHXKEHUIO TaK
HA3bIBAEMOTO BEPOSITHOTO COCTOSTHUS, KOTOPOMY COOTBETCTBYET MaKCHMallbHas Oecropsi-
JIOYHOCTH pacrpeieIeHus] YaCTHIL?

Kak n3MeHsieTcst SHTPOIUSI CHCTEMBI C MTOBBIIIICHUEM TEMIIEPaTypPhl, B PEAKIHsIX CHHTE3a U
Pa3NoXKEeHUs BEIIeCTB?

Kak Biusier Ha SHTPOIHUIO CUCTEMBI 00pa3oBaHue ra3000pa3HbIX TPOAYKTOB?

Kaknmu 0JTHOBpeMEHHO ACHUCTBYIOMUMHE (HDaKTOpaMH ONpeAesieTCs HAapaBICHHOCTh

XHMHYECKOT0 mporecca?
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Yro HaspIBaroT sHeprueit ['n66ca? Kakum 0o0pa3oM usmeHeHne 310 BearnduHbl (AG)
YKa3bIBaeT Ha TEPMOJUHAMHYECKYIO BOZMOKHOCTh MJIM HEBO3MOKHOCTh CaMOIPON3BOJILHOTO
npotekanus nporecca? Kakoe 3Hauenne AG omnpenensier paBHOBECHOE COCTOSIHUE CHUCTEMBI?
[Tpu xakom cootHomenun AH u TAS: a) cucrema HaxoUTCS B paBHOBECUH, 0) XUMHUYECKHI
MIPOLIECC HAMPABJIEH B CTOPOHY AK30TEPMHUUECKOI WM IHIOTEPMUYECKON PeaKIu?
DOHTaJIbIUHHBIM WM SHTPOMHUIHBIM (PaKTOPOM OIpeIesieTCs HallpaBIeHUe XUMHUUYECKHUX
peaxkuil Mpyu oOueHb HU3KUX TemrepaTypax?

Bo3M0HO 7111 caMOonpou3BOJIbHOE TPOTEKAaHUE TIPSIMOM PEaAKIINK, €CIIU TP MOJ0KUTEIIHLHOM
3Hauennu AS: a) AH>0, 6) |AH|>|TAS|?

«CKopocTh XUMHYECKHUX peakiuii. XuMHYecKOe PABHOBECHE»

Peakuust unet no ypasuenuto 4NH; +50,=4NO+6H,0. Kak usmMeHuTcs cCKOpocTh peakiiuu,
€CJIM YBEJIMYUTH JaBJICHUE B 2 paza?

Peaknus mexny BemectBamMu A u B Beipakaetcs ypaBHennem 2A+B=2C. HauanpHas
KOHIIEHTpanus BemectBa A paBHa 0,3 Moib/1, a BemectBa B — 0,5 monw/n. KorcranTa ckopo-

2 -1 < o
MuUH ~. PaccunTaiite Ha4YaJIbHYIO CKOPOCTH IIPAMOUN PEAKIIUU U

cTu peakiuu passa 0,8 J12/MOJTB
CKOPOCTH 110 MICTEYEHUH HEKOTOPOTO BPEMEHH, KOTJa KOHIICHTPALKsI BEIecTBa A
ymenbInaercs Ha 0,1 Mouib.

Paznoxenne NoO Ha MOBEpXHOCTH 30JI0Ta IPU BBICOKUX TeMIIepaTypax MpoTeKaeT Mo
ypaBHeHuto: 2N,0=2N,+0, KoncTanra ckopocTu 1aHHOM peakiuu paBHa 5- 10™* n/MonbMuH
npu 1173 K. Hauansnas konnentpanus N2O 3,2 Monb/n. Onpenenute CKOpoCTh peakiiuu mpu
3aJJaHHOM TEMIIEpaType B HAYAJILHBII MOMEHT U B TOT MOMEHT, Korja pazyioxurces 25 % N,O.
Peaxnus unet no ypasHeHHto 2NO+0,=2N0O,. HauanbHble KOHIEHTPALUHN pearupyrommx
BerectB ObutH (MOIb/1): C(NO)=0,8; C(O2) =0,6. Kak u3MEHHUTCS CKOPOCTh PEaKIMHU, €CITH
KOHIICHTPAIIUIO KUCIOPOaa YBETUIHUTH 10 0,9 MOJIb/J1, @ KOHIIEHTpAIUIo OKCcHia azoTta a0 1,2
MOJIb/1?

PaccuuTaiiTe KOHCTAaHTY CKOPOCTH PEAKIIMU NEPBOro MOPsKa, YUUTHIBAs, UYTO 3a 25 MUH
peakius MpoxoauT Ha 25 %, T. €. mpopearupoBaia YeTBepTasi 4acTh BEIECTB.

KoHcTaHTa CKOpOCTH peakuy NepBoro nopsaka paBHa 2,5- 10" ¢*. Kakoe kommaectBo
ocTaHeTcsl HempopearnpoBaBmuM depes 10 1 mocne Havana peaknuu? HavampHast KOHIIGHTpa-
s paBHa 1 Mob/1.

CKoJIBbKO BpeMeHH He00X0AUMO JUTs TPoXoxkIeHus Ha 60 % peakiuy BTOPOro MOpsIKa, €CIu
IIpH TOil ke TemnepaType 3a 20 MuH peakuus nporekaeT Ha 30%? HauanbHble KOHIIEHTpaUU
MCXOJHBIX BEIIECTB OJIMHAKOBBI U PaBHBI 2 MOJIb/II.

ITpu 393 K peaxnus 3akaHunBaeTcs 3a 18 MuH. YUepes CKOJIBKO BpEMEHH 3Ta pPEAKIIMS
3akoHuMTCS 1pH 453 K, ecrniu TemrnepatypHblii K0O3()GUIHMEHT CKOPOCTH peakiuy paBeH 37
Onpenenure TemnepaTypHbIid KO3(O(UIUEHT CKOPOCTU PEAKIUH, €CIIH MPU MOHUKEHUU

TeMmnepaTypsbl, Ha 45° peakuus 3aMeIIniIach B 25 pas.
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KoncTaHTbl cCKOpOCTH peakiuu neporo nopsiaka npu 288 u 325 K cOOTBETCTBEHHO paBHBI
2:10% 1 0,38 ¢. Kakosbl TeMITepaTypHbIH KOA((PHUITUEHT CKOPOCTH ITOM pEaKIMKi U KOHCTaHTa

CKOpPOCTH 3TOH peakuuu npu temneparype 303 K?
Tema: «PacTBopbl. Teopusi 3J1eKTPOJTUTHYECKOM M CCOLUAUM»

Kaxkue BemiecTBa Ha3bIBAIOT JIEKTpOIUTaMH? YeM OTINYAIOTCS UX BOIHBIE PACTBOPHI OT
pPacTBOPOB HEANEKTPOIUTOB?

UYro Ha3bIBAIOT M30TOHUYECKUM K03 durrenTom i? KakoB ero pu3nuecKuii CMbICT U METOIbI
9KCIIEPUMEHTANBHOTO ompenenenusi? OT Kakux (aKTopoB 3aBHUCAT 3HAYCHUS 17

Kakue BeTMYMHBI SBISIOTCS KOJIMYECTBEHHON XapaKTEPUCTHKOM MpoIiecca IEeKTPOIIU-
TUYeCKOU aucconuanuu? Jlaiire ux onpeneneHus. Kakyro U3 HUX ¥ MouyeMy Ha3bIBAIOT
MOCTOSIHHOW BEJTMYUHON?

Ha kakue rpymniisl yCIOBHO JIENISAT SJIEKTPOJIUTHI [0 BEJIMYMHE CTETIEHH UX AUCCOIMANNU?
[IpuBenuTe NpUMeEpsI PEACTaBUTENEH TUX TPYIIIL

BeImaieT 1 ocaoK MpH CAMBaHUK HachimeHHbIX pacTBopoB: SrCl, u CaSOy; CaCl, u SrS04?
B kakoii mociie0BaTebHOCTH IOJKHBI BHIIIAIATh OCAJIKH, €CIIH K paCTBOPaM, COICPIKALIIM
womsl: 1) Ca®*, Ba®*, Sr** u 2) CI, I, Br', mocreneHHo npuOaBIATh: K IEPBOMY PacTBOP
Na;S0O4, a ko BTOpomy pactBop AgNO;3?

Kakas u3 1ByX coseii OoJbIlie pacTBOprUMa U Bo CKoJibko pa3: CaSO4 nimm BaSO,, BaCO3 nmmn
SrCOg;, Pbl, wimm PbCl,?

Kakue u3 coneil He mojiBepraroTcs IMJIPOIN3Y, U €CIIU MOABEPTaIOTCS, TO 110 KAKOMY THITY:
K250, Na,Se, BaS, RobNO3, ZnCh, K;SO3, KCIO3, HCOOK, NaC10,4, KBrO?

s xakoit conmu pH pactBopa 0yner umers 6onbmiee 3Hadenne: NaNOsz mm NaNOy,
CH3COOK wmin CH3COONH,, KCIO i KCIO3?

JlaiiTe cpaBHUTEIbHYIO XapaKTEPUCTUKY CYIb(HATOB, CYIb(PUTOB U CYIbPHUIOB IIETOYHBIX

METAJIJIOB I10 UX CIIOCOOHOCTH K ruapoJIn3y.

«OKHNCIUTEIHHO-BOCCTAHOBUTEIbHbIEC PEAKIUM U JIEKTPOXUMHUYECKHE MPOLecChl»
[TokaxuTe yCIOBHOCTh TEPMHUHOB «IIPUHUMAET» U «OTAAET» DJIEKTPOHBI PH ONPEICICHUN
GYHKIMI OKHCTUTENS U BoccTaHOBUTENs. [louemMy Takast yCIIOBHOCTh BO3MOYKHA?

UTo Ha3bIBAIOT COMPSKEHHON OKUCIUTEIbHO-BOCCTAHOBUTEIIBHOM Mapoil M CKOJIBKO UX
JIOJDKHO YYaCTBOBATh B OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHOM peaknu? Yemy COOTBETCTBYET
KaXkaast u3 Hux?

UTo Ha3BIBAIOT OKUCIUTEILHO-BOCCTAHOBUTENbHBIMU KOd(huiimeHTamu? Kakue MeTo b1
CYIIECTBYIOT JJisl UX omnpeaeneHus? [lokaxuTe CynmHOCTh KaKI0TO U O0BSICHUTE, B KAKUX

CIIy4asiX ¥ TIOYeMY OJIMH U3 HUX MPEANOYTUTEIbHEE APYTOTO.
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MeHSI0TCS MIIM OCTAIOTCSI MOCTOSIHHBIMU 3aps]] M aTOMHBIN COCTaB HOHOB, YYaCTBYIOIIUX B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusax? Bo3mMokHO 1u nmpeBpalleHre IpocToro noHa B
OKCOAHHMOH HMJIM 00paTHBIH mporecc?

Ecnu xucnora, B3siTast B M30BITKE, YIaCTBYET B PEAKIIUU KaK OKHACIUTENb WK BOCCTAHOBHUTEIb,
TO COBMAAACT JH JIIs Hee KO (UIMEHT B MOJIEKYJISIPHOM YPAaBHEHUU PEAKIIUH C
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIM? Paz0bepute 3TH ciiydan Ha mpUMepax B3auMOJICHCTBUS:
MeaH ¢ pa30aBIIEHHOM a30THOM KUCIOTON, COJISTHOM KUCIOTHI C TUXPOMATOM KaJHsl.
OOBsACHUTE TPUYHHY PE3KOTO Pa3IMYHs OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX CBOUCTB JIBYX
metaioB 1 rpynnsl [IC, Haxoadmuxces B 5-M nepuoje.

[Tokaxkute BIUSHUE Cpebl HA MPOTEKaHNE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHii Ha
puMepe U3MEHEHUS! OKHCIUTENIbHON €MKOCTH TIEpMaHTaHar - HOHa.

KakuMu KuCIIoTaMu MOKHO TTOJIB30BaTHCS IS CO3IAHUS CPEJIbI TPU IPOBEICHUH Red-Ox
peakmuit? [louemy ¢ 3TOM LIETBIO MPUMEHSIOT OOBIYHO Pa30aBICHHYIO CEPHYIO KUCTIOTY?
CniocoOCTByeT 11 KUCIIasi Cpefia: a) OKUCICHUIO KATHOHOB 10 OKCOAHHOHOB; 0) OKHUC-
JUTENBHOMY JAEHCTBUIO OKCOAHUOHOB?

Kakne oKuCcIuTeIbHO-BOCCTAHOBUTEIBHBIE CHCTEMBI Ha3bIBAIOT FE€TEPO- M TOMOTeHHBIMH? UTO
SIBIISICTCS TPUYMHON BOSHUKHOBEHHS CKavKa IMOTEHIMAA B CUCTEMaXx MepBoro Tuma? Y naercs
JIM SKCIIEPUMEHTAIBLHO ONPEETUTh €ro a0COMOTHOE 3HaUeHHEe, OTHOCUTENIbHOE 3HaueHue?
Anekmponus. Koppozua memannos.

M3 KakuX MpOIECCOB ClaraeTcst 00IIasi peakiyst AMEKTPOXUMHYECKOTO Pa3IOKEHHS BenecTBa’?
UeM oTimyaeTcs 3JIEKTPOJIA3 BOJAHBIX PACTBOPOB AIIEKTPOIIUTOB OT ANEKTPOIH3a UX
pacmaBoB? Kakuie HOHBI M MOJIEKYIIBI, HAXOSIINECs B BOJHBIX PacTBOpax CoJieit MOTYT BOC-
CTaHaBJIMBATHCA HA KaTOJIe U OKHUCIATHCSA Ha aHozAe? Hamuimure ypaBHEHUs COOTBETCTBYIOIIUX
peaKuuii.

[Tpy KakKUX YCIOBHSX M U3 KAKHMX COJIEH, BO3MOYKHO, TIOJYYHTh C IIOMOIIBIO AJIEKTPOJIN3a
OJTHOBPEMEHHO IIeJI0Yb U KHCIIOTY?

Haiite opmynupoBky 3akoHoB Dapanies U UX MaTeMaTHYECKUE BhIpaxeHHs. UTO Ha3bIBAIOT
guciiom @apanes F? Uemy paBHA 3Ta BeTMIMHA B KYJIOHAX M aMITep-dacax?

[MTpu snextponuse pactBopoB AgGNO3, CuSQO,, BiCls, Haxoasmmxcs B mocie0BaTeIbHO
COEMHEHHBIX JJIEKTPOJIM3Epax, BEIICINIOCH 5,41 cepebpa. Haiiaure maccy BbLACTHBIINXCS
IIPY TOM M€Y ¥ BHCMYTA.

OaMHAKOBO JIM OTHOIIEHHE K KOPPO3HH TEXHUYECKOTO W XUMHUYECKH YUCTOr0 MeTaiuta? Yem
BBI3BIBACTCS KOPPO3UsI OOBIYHOM cTasm?

Kakue cymiecTByI0T criocoObl 3alIUTH METAJIIOB OT KOppo3un? KpaTko U3I0KUTE CYyITHOCTD

KaXXa10ro U3 HUX.

«KoMmnjiekcHbIe coeIMHEeHU»

Kakune coeqnHeEHNST MOKHO OTHECTU K KOMILJIEKCHBIM?



1.

2.

1)
2)
3)

10.

11.

18

[Tonp3ysch MONOKEHUIMH KOOPIMHAIIMOHHOW Teopun BepHepa maiite onpeneneHus
CJICYIOIINM TTOHSATHSM: a) KOMILIEKCOOOpa30BaTeb, 0) JIUTaH Ibl, B) KOOPJAMHAIIMOHHOE YHCIIO
KOMIUIEKCO0Opa3oBaTeis, T') BHYTPEHHsIS U BHEIIHSISI cpepa KOMILIEKca.

Kak onpenenstorcs 3apsii KOMIUIEKCHOTO HOHA U CTENIEHb OKUCIICHUS
KOMILIEKCO0OpazoBaTes?

Kakas cBsi3b Mexk/1y CTPOCHHEM aTOMOB AJIEMEHTOB M UX CIIOCOOHOCTBIO K
KoMIUIeKkcooOpa3zoBanuto? [IpuBenure npuMepsl THIUYHBIX KOMIUIEKCOOOpa3oBaTeIeH.
[IpuBenuTe mpuMepbl TUMTMYHBIX JUTaH10B. Kakue iuran/ipl Ha3pIBalOTCS MOHOACHTATHBIMU U
KaKue MOJIUJIEHTaTHBIMU ?

Kaxkoe BiusiHuE JOKHO OKa3bIBaTh HA 3HAYEHHUE KOOPIUHALIMOHHOIO YUCIIA YBEIUYCHUE
paauyca u 3apsia: a) KoMIuiekcoobpaszoBatens, 0) aurango? Kakum cOOTHOIIIEHHEM IBYX
CHJI, IEUCTBYIOMIUX MEXAY EHTPAIbHBIM aTOMOM M JIMTAHJAMHU U MEXIY CAMUMU JIUTaH/IaMH,
oIpezesnsieTcss KOOPAUHALUOHHOE YUCII0?

[IpuBenuTe npuMepsl KOMILIEKCHBIX COEIMHEHUI:

C KOMIUJIEKCHBIM aHUOHOM,

C KOMILJIEKCHBIM KaTHOHOM,

ABJISIOILUXCS] HEAJIEKTPOIUTAMHU.

JlailTe UM Ha3BaHUE.

[aiiTe onpeneneHne U NpUBEAUTE MIPUMEPBI OCHOBHBIX TUIIOB KOMILIEKCHBIX COETMHEHUM.
YKakuTe OCHOBHBIE BU/IbI U30MEPUH KOMIUIEKCHBIX coeiMHeHu . [IpuBeante npumMepsl.

Kak ¢ nmo3unuii MeTozia BaJIeHTHBIX CBSI3el O0OBSCHUTH 00Opa30BaHUE CBA3EH MEXIY
KOMIUIeKcooOpa3zoBaTeneM u nuranaamu? Kakue opOuTanu neHTpaabHOro aToMa MOTYT
OJTHOBPEMEHHO y4acTBOBaTh B 00pa3oBaHMU cBsi3eii? UeM 3To onpenensercs?

CocrtaBbTe KOOpaAuHaIMOHHbIE (hopMmyiasl crieayronmx coeauneruii: 2NH,Cl-PtCly, K;,C,04
‘CuC,04, KCI-AuCl3, 2Ca(CN); -Fe(CN),, (NH4)4Fe(SO4),.

Ilpumepnulit Komnjiekm 3a0anuil 011 KOHMPOJAbHBIX PAOGOM nO OucyunIune «Xumus)

TeMa: «OCHOBHLIC INOHYATUA U 3aKOHBbI XUMHUMU. OCHOBHI)IC KJIAaCChbI Heopraanecmlx
coeIMHEeHH I

Bapuant Nel
Omnpenenute SKBUBAICHTHI 3JIEMEHTOB B UX okcuaax: Rb,O, MgO, Cr,03, SOs.

Ir HekoToporo merasuia coenuuseTcs ¢ 8,89t 6poma u ¢ 1,78r cepsl. Halinure s5kBUBaJIeHTHBIE

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

3.

4.

Hamnumure ypaBHeHUS peakLuid, COOTBETCTBYIOIIMUX CIEAYIOIIEH CXEME:

Si0+C Ca HCl 02 Ca3(PO4)2

Caz(P0Oy), 1200°C A t°C B C D E
Hammmure rpadgudeckue hopmyisl coequHeHni 1 gaite ux HazBanus: H,O,, SNO,, H3PO,,

H»s203, (CUOH)QCOg, NaH,AsO,.
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5. Kaxkoit 00beM kuciioposia cienyeT 100aBuTh K M3 Bo3nyxa (21% O3), uToOBI conepkaHue B
HEM KHCJIOPOIa MOBBICKIOCH 10 25%.

6. Omnpenenure GopMyITy OJHOTO U3 KPUCTAIOTHAPATOB Cyab(aTa HATPHs, €CIIH €ro Macca MpH
MOJIHOM 00€3BO’KMBAaHUU yMeHbIIMIach Ha 47%.

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

Bapuant Ne2
1. Omnpenennte SKBUBAJIEHTHBIC Macchl coeaunenuii: Fe;03, KH,PO4, Cr(OH)3, H,SiOs.
2. Omnpenenure Maccy cepbl, 00pa3yroILEics IPH B3aUMOIEHCTBUH CEPOBOIOPOIA KOJHUECTBOM

BemecTBa skBuBajieHTa 0,0 1Mok ¢ n30bITKOM KOHIIeHTpupoBaHHO HNO3
3. Hanmmnre ypaBHeHUS peakuid, COOTBETCTBYIOIIMX CIEAYIOIIEH CXEME:

Feg(SO4)3 —> Xl —b> FeClz —b> Xz —> F6304 <—X3 —» Fez(SO4)3
4, CocTaBbTe (1)OpMyJ'IbI (BMHI/IpI/I‘IeCKI/Ie rpaq)nqecm/le) BCEX BO3MOYKHBIX CcOJIei 06paSOBaHHBIX
TUAPOKCUAOM MarHus 1 XpOMOBOf/i KHCIIOTOH. [IaﬁTe Ha3BaHUA COJIAM.

5. K 50mn cmecu B 2-x okcuaax yriepoaa nodasmiu 100mi1 kucnopoaa u mogoxriu. B
pe3ynbTaTe peakuuu oot 00bem razoB ymeHsluicsa Ha 10%. Bce 00beMbl ra30B U3MEpSITUCH pU
OJIMHAKOBBIX ycnoBusaX. Onpenenure 00beMHBIN COCTAB UCXOIHBIA CMECH.

6. ITpu TepmuueckoMm pasznoxxeHun okcuaa maprasua (IV), B3sroro maccoit 0,435r, BblieauiIcs
KHCJIOPOJ U 00pazoBalics Apyroi okcu Mapranua maccoit 0,382r. KakoBa gopmyina sToro okcuaa?

1. YTo HaA3BIBAIOT SKBUBAJIEHTOM BeIJ.IeCTBa? HpI/I KaKOM YCJIOBHU 3KBUBAJICHT UACHTUYCH camMou
qacTune BCH_IGCTBa?

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

Bapuant Nel
1. UYT0 Ha3BIBarOT NPUHIUIIOM HEOIPEACICHHOCTH U COOTHOLIEHUEM HEONPEAETIEHHOCTH.
2. s ckompkux AO cymma N+1=8? EcTb 1 Takue opOUTAIH Y 2JIEMEHTOB MIEPUOTNIECKOM

cucTeMbI? ATOMBI, KAKHX 3JIEMEHTOB MUMEIOT HauOOJIbIlIee 3HAUCHUE CyMMbI N+|?
-2
3. Harmumwre snektporHo-Tpadudeckue Gopmyisr: Cr, Cl+°, Te?, Tb.

4. Hanwummire snekTpoHHbIE POPMYIIBI e111e HEOTKPBITHIX 31eMeHTOB Nel08, Nel13 u ykaxwure,
KaKoe MECTO OHHU 3aMYT B EPHUOIMYECKON CUCTEME.

5. CKOpoCTh JBMXKEHUS 3JIEKTPOHA 10 IepBoi O0poBcKkoit opoute paBHa 2187 km/c. Ecnu
MOTPEIIHOCTD B ONPEIeNIEHUN CKOPOCTH paBHA | KM/C, TO Kakoil Oy/eT Mpu 3TOM MOTPELIHOCTH B
olpeieNleHnu KoopauHatel? CpaBHUTE €€ CO 3HAUEHUEM paJinyca OpOUTHI.

6. IlosicHUTE IPUYMHY pa3anudKs B BEIUYMHAX HOHHBIX PaJAUYCOB Ul U303JIEKTPOHHBIX MOHOB;

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

7. O0BscHHUTE 0000 HU3KYIO YCTOMYHBOCTh COSTUHEHUH P-2JIEMEHTOB 6-TIepro/ia B BEICIICH
C.0.

Bapuant Ne2
1. [IpuMeHUMO 71 TTOHATHE TPACKTOPUU JBHKEHUS K MUKpodyacTuiiam? Yem 3To onpenensercs u

KaKoe€ IIOHSTHE €ro 3aMeHAeT?
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2. VYkaxuTe 3HaYCHUE KBAHTOBBIX YHUCEIT JJISI BHEITHUX AJICKTPOHOB B aTOMaXx 3JIECMEHTOB C
nopsiAKoBeIM HOMepoMm 11, 14, 20, 23, 33.

3. Harmmiure snektponHo-rpaduyeckue Gopmyisr: Pd, Zr?, S2,

4. Ha ocHOBaHUM y4YEeHHsSI O CTPOCHHH aTOMa OOBSICHUTE, IOYEMY SHEPTeTUUYECKUH S- TOTYPOBEHB
BKJIIOYAET OJIHY OpOUTAlIb, P-TIOAYPOBEHB - TPH, 0-TOYPOBEHB - MATh U - MOTypOBEHD - CEMb.
Ykaxute MmaxX 4yucio 3JIEKTPOHOB Ha 3TUX MOAYPOBHSX.

5. Uemy paBHa 1eOpoiisieBCKast UTMHA BOJTHBI 3JIEKTPOHA, JIBIKYIIETOCS CO CKOPOCTHIO: a) 6-10°
m/c; 6) 2187 xkm/c?

6. DHeprus MOHHU3AIUH MIPU TOCIESI0BATEIILHOM OTPBIBE JIEKTPOHA OT atoMoB M( cocraBmsieT:
E1=733, E;=1447 u E5=7718 xJ)/Moib. UeM 00BSICHUTH pe3koe Bo3pactanue Ez?

7. Kakyto cTpykTypy A0mkeH uMeTs BocbMoi ieproa? [1oBTOpsieT Jin OH MOJIHOCThIO CEIbMOM
nepuon?

Tema: «XumMuueckasi CBA3b»

Bapuant Nel
1. Uem 00BsACHUTH HEBO3MOXKHOCTH 00pazoBanust 100% MOHHOM CBSI3M U YeMy MPUMEPHO paBHA

J0JIs1 KOBAJICHTHOCTH B Han0oJIee HOHHBIX 6I/IHapHLIX COG,I[I/IHCHI/IHX?

2. Y cTaHOBHTE TPOCTPAHCTBEHHYIO CTPYKTYPY CICIYIOIIMX MOJIEKYJI U HOHOB, OIIPEICITHB
opOuTAIN TIEHTpaTbHOTO aToMa U ux tun ruopuausanuu: NF3, NO,', PHj3, PO43'.

3. Kak 10/KHBI MEHSATBCSI 3HAYEHHEe MOMEHTOB JuIojel Mosekyn B psny: a) CIF-BrF-IF; 6) NHs-
PH3-ASH3?

4, [TonsipuzyemocTh Kakoro u3 HOHOB Ooubine: F umm Br, S unu Tez', Cl' wm I"? O6bsacauTe
NPUYUHY.

5. Trn. as NaF=997°C, MgF,=1398°C, AlF;=1040°C, SiF;=-90°C, PF5s=-94°C, SFs=-56C.
OOBSICHUTH HAOTIOTaEMYTO 3aBUCHMOCTh. O0BsiCHUTH pe3koe pasnuuue Trut. AlF; u SiF4 cunrast, uro
MOJISIPHOCTH CBSI3M paBHOMEpHO yMeHbmaercs oT NaF k SFe.

6. YeM 00BSICHATE 3HAUUTENLHO Ooliee BeicOKHe T1uI. M TK. BOABI U INIABUKOBOM KHUCJIOTHI 110
CPaBHEHUIO C TEMHU, KOTOPBIE JOJIKHBI COOTBETCTBOBATh MX MOJIIPHBIM Maccam?

7. DNEKTPUUSCKANA MOMEHT JUTIONSA MOJCKYIsl HyS paBeH

2 -2 o

0,31-10 gKJ‘I'M, a H,Se-0,08-0 "Kim. Ompenenure, Kak OTHOCSATCS JUTHHBI JUTIOJICH 00EHX MOJIEKYIL.
Bapuant Ne2

1. [ToueMy npu HATUYUK OJHON CBS3H MEXIY aTOMaMHU OHA MOKET OBITh TOIBKO O- CBs3bi0? [Ipu

KaKHUX YCIOBHSIX 00pa3zyercs m- ¥ O-CBsA3U?

2. CkoibKo cBsi3eit y atoma cepsl B Moiiekyie SO,Cly, y yrinepona B monekyne COCly; kak aTo
COIJIACYeTCsl ¢ TUIIOM THOpuAn3auu?

3. Kakas monexyna MmoxeT cymiectBoBath U nmouemy? ClFs, FCls, Brls, 1Brs.

4, Kaxk n3mensiercs mossipusyroiee 1eiCcTBHE HOHOB S-3JIEMEHTOB BTOpoH rpymiibl or Mg k Ba
MOYEMY 3TO MPUBOJUT K MOBBIIICHUIO TEPMUYECKON YCTONYMBOCTH MX KapOOHATOB B TOMH ke
MOCJIEI0BATEIbHOCTH?
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5. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHiTE TPUUNHBI H3MCHEHHUS ITOM
BEJINYMHEI.

6. Kakoe coenunenue 6omee Tepmuuecku ycroiuno? PbCO3 mim CaCOgz; PbCly umu PhBr,.

7. Paccunraiite 3¢ pextuBnblii panuyc nona Na B kpucramie NaF, ecmu KoHCTaHTa PEIIETKH ero
paBHa 2,31- 1070w, paauyc nona F~ pasen 1,33- 1070 m.

Tema: «CropocTh XMMHUYECKHUX peaknuili. XuMH4YecKoe paBHOBecHe. JHEPreTUKa U HA-
NMPABJIEHHOCTh XUMHYECKHX MPOILECCOB)

Bapuant Nel
1. JluxpoMaTt aMMOHUS IIPY HATPEBAHUHU PaA3JIaracTcs 10 peaklyu:

(N H4)2CI’207(T)=N2T(I‘) + 4H20(F) +Cr203(T) AHP® X p= -503 KI[)K
CKOJIBKO 3HEpPrUH BbIIEIUIIOCH PU Pa3I0KEHUU HEKOTOPOU MOPIMHU AUXPOMATa aMMOHMUS,
€CJIM Macca TBepJIoro octaTka Ha 10r MeHbIIe MacChl HICXOAHOTO BEIIECTBA.

2. Onranenus o0pazoBanus HyO,(T) U3 nmpocThixX BemiecTB paBHa - 136,1 k/[x/Moib, SHTAIBINS

JIUCCOIMAIIMY Ta3000pa3HbBIX BOJIOPO/Ia M KUCIOPOaa COOTBETCTBEHHO paBHBI 432, 490 k/[/MOb.
Beruucnure sHepruto cBs3u O-H B mepokcuie Bogopoia, mpuHsB dHepruro cBsi3zu O-O paBHOIM -
138,07 x/[»x/MoOIb.

3. Omnpenenute AH9s 1 AU cuctemsr: 4NH3z(r) + 302(r) = 2N2(r) + 6H20(x)

4. [Tpu Temneparype 100°C ckopocTh 01HOM peaknuu B 2 paza O0IbIe CKOPOCTH BTOPOH.
TemnepaTypHblil KO3((HULIIHEHT CKOPOCTH NEPBON PEAKIK paBeH - 2, BTopoi - 4. Ipu kakoi
TeMIIepaType CKOPOCTH 00EUX peakIfii BEIpaBHUBAIOTCS?

5. Kak n3meHuTCs naBieHne B cCTEMeE IepBOHavYaIbHO coaepxkamnieir HBr u Oy, ecnii k MOMeEHTY
HactymieHust papHoBecHs: 4HBr(r) + Oa(r) = 2H20(1) + 2Bra(r)  mpopearuposano 10% ucxoaHoro
KOJIMUECTBa KUCIOPO/a, a paBHOBecHbIe koHueHTpamuu [HBr]=0,6 mons/x; [O2]=0,36 Monb/n?

6. Bo ckonbko pa3 cienyeT yBeIMUUTh KOHIEHTPALMIO BellecTBa By B cucreme:

2A;( 1) + Ba(r) = 2A,B(1)
Uto0b! IpH YMEHBILIEHUN KOHIIEHTpAIMH BelecTBa Ay B 4 pa3a CKOpOCTb MPSIMON peakuu He
W3MEHUIIAch?

7. Jlia HekoTopoit peakiuu AG°>0. Kakue u3 npuBeIeHHBIX YTBEPKACHUH IPaBUIIbHBIL:

a) K >1; 0) k<l; B) B paBHOBECHOI cMecHU MpeodIaatoT MPOAYKThl PEaKLIUH; T) B paBHO-
BECHOM cMecH Mpeo0IagaroT UCXOIHbBIE BelecTBa?
Bapuant Ne2

1. [Tpu BoccTanoBnenuu 80r okcuaa xkenesza(3) amoMuHueM Beienutes 426,3 k/[x termna. [Ipu

Cropanuu 5,4 r METAILIMYECKOTO amtoMUHUA Beiaenurcs 167,3 k[ temia. Ha ocHoBaHUM 3THX
JAaHHBIX, UCTIONB3Ys 3aKoH ['ecca, BruncauTe sHepreTudeckuii 2 ekt npu odOpazoBannu 1 MoIb
okcupa xenesa(3).

2. AH® 6, MgO(k) 1 CO,(r) cooTBeTcTBEHHO paBHa- 601,8 u -393,5 x/[x/Moinb. Temnora
pasnoxxerust MgCos va MgO u CO, IH=100,7 x/{x/Monb. Ucrions3yst 3T AaHHBIC, HAWIUTE TEIUIOTY
obpazoBanust MgCOj3 u3 371€MEHTOB.

4, Brruucnuts TemnepatypHbiii KO3 GUITUEHT CKOPOCTH PEaKINH, €CJIM KOHCTaHTa CKOPOCTH €€
npu 100°C cocrasisier 6:107, a mpu 150°C -7,2-1072.

5. Jnist Toro uToOB! yBenHuuTh B 216 1 256 pa3 ckopocTh peakiuu cuaTe3a NHs, Bo ckosbko pas
HAaJ10 MOBBICUTH B NIEPBOM ciydyae KoHIeHTpauuto Hp, a Bo BTopoM naBnenue? Kak uamenurcs
CKOpPOCTb pEaKIUU NMPH YBeIIMUCHUU AaBiieHus B10 pa3?
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6. Cucrema C(rpadur) +CO,(1) = 2CO(r) AH® =172,5 xJIx

Haxoautcs B paBHOBecHH. YKa3aTh: a) Kak u3meHHUTcs coaepxkanne CO B cucreMe npu
NOBBILIEHUM t ¥ IpU HEM3MEHHOM JiaBiieHU? C yBEIMUYEHUEM JaBIICHUS IPU HEU3MEHHON
temriepatype? 0) I3MeHHUTCsI 1 K p TIPH MOBBIIIICHUHW OOIIETro JaBieHUs U Heu3MeHHoM 1? [Ipu
yenuuenuu t? [Ipu BBenennu B cucremMy katanuzatopa? OTBeT 000CHOBATb.

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

Y CTaHOBUTH TPH CIIENYIONUX KOHIIEHTpanusaX: (A) = 6moinb/1, (B) = 2monb/1n, (C) = 4monb/,
(1) = 3momn/n. B paBHOBecHYIO cucteMy 100aBuiu 4 MOJIb/I BemiecTBa B. BeraucnuTs HOBbIE
PaBHOBECHBIE KOHIICHTPAIIMH BEIICCTB.

Tema: «PacrBopbl. Teopusi 3JIeKTPOTUTHYECKOM M CCOLMALIUMN»

Bapuant Nel
1. PactBop conmepxkut 0,1mons CaCl, u 0,1momp AlCI3 B 271 pactBopa. KakoBa mossipHas

koHientparus noHa Cl” B pacrBope?

3
2. pH 1:10™ H pactBopa c1aboro o JHOKMCIOTHOT'O OCHOBaHUS paBeH 9. BrruncinTe KOHCTaHTY
JUCCOLMALIMU OCHOBAHUSI.

3. VYka3arb, He IPOU3BOs BHIYUCICHUH, B KAKOM U3 PacCTBOPOB JABYX COJIEH paBHOU KOH-
neHTpauuu pH 6omnpie uian menbie. OTBeT 000CHYHTE UCXOAS U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCIIOTHO-OCHOBHBIX CBOMCTB 3tekTposuToB: KoSe n Ky Te; NazsPO4 u NagHPO,.

4, Haitnure crenens ruaponusa cosier u 3HaueHue pH 1 ux pacTBOpoB KOHUEHTPALIMU

0.1moms/n: NH4Br, KCIO, HCOONa.
5. ITPAQ,Cr,07 , npu 25°C pasHo 2 107 . Bremamaer mu ocanox AgoCr,07 pu cMemmBanum

paBHbIX 00BemMoB 0,051 pactBopoB AGNO3 1 K,Cr,07? CreneHb TUCCOMMAIIAN ITHX JJICKTPOIUTOB
paBHa 90%.

6. Boruncnuts a u (H+) B 0,3M pacTtBope ykCyCHON KHCIOTbI (K=1,8-10'5). Kaxne 3nauenns
IPUMYT 3TH BEJIWYHUHEI 1Tociie fobasienus Kk 11 pactBopa kuciotsl 0,2moms CH3COONa?
Koadpunment akruBaoctu nonos f(CH3;COO") =0,7.

7. Cpasuuts pactBopumocTs POCl, u Pbly, Be(OH), u Ca(OH),. OtBeT 000CHYITE HCXOIS U3
MOJIAPU3AIIMOHHBIX Hpe)ICTaBHCHI/Iﬁ.

Bapuant Ne2
1. PactBop conepxur 0,1Momb - sxkBuBaneHToB (NH4)3PO4 B 200Mi1 pacTBOpa. KakoBa MonsipHas

+
KoHIeHTpanus nonoB NH, B pactBope?
2. Boruncnute pH 0,001H pacTBOpa CEpHOIl KUCIIOTHI.

3. VYka3arb, He IPOU3BO/S BBIUNCIEHUN, B KAKOM U3 PACTBOPOB JBYX COJIEN paBHOW KOH-
neHTpauuu pH 6omnpiie nian menbie. OTBeT 000CHYHTE UCXOAs U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3j1ekTpoiuToB: NaHCO3; u Na,ClO3; NaClos u NaClO.

4, Kakue BenmnuuHbBI ABJISIOTCS KOJTUYECTBEHHON XapaKTEPUCTUKOM MPOIEcca AIEKTPOIIH -
THYecKo qucconuanmu? Jlaite ux onpeaenenue. Kakyio U3 HUX U MOYEMY HA3bIBAIOT MOCTOSIHHOM
BEJIMYMHOMN?

5. Haiinure crenens ruaponu3a NalOs u NalO B pactBopax xonnenTparuu 0,1 mons/mn. U3
MOJTYYEHHBIX JTAHHBIX CJCJAaHTe BHIBO O CPABHUTEIBHON CUIIC KHCIIOT, 00Pa30BaBIINX 3TH COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10".



23

6. Brmagaer mu BaSO,4 npu no6aBnennun pacTBopa cepHoit KuciaoTsl oobsemMom 100mit mpu
koHmentparuu 0,2Moib/11. K pactBopy BaCl, Toro sxe o0beMa, eciii MoJIsipHast KOHIIEHTPAIUS
9KBHBAJICHTA 3TOT0 pacTtBopa paBHa 0,2Moib/11.7 ByneT nu 1o0aBieHHOE KOJMYECTBO CEPHOI KHCIOTHI
9KBHUBAJICHTHBIM WJIN U30BITOYHBIM?

7. Ckonbko mojs NH4Cl cienyer no6asuts k 111 0,1M pactopa NH,OH(K=1,8- 10'5) IIJIS TOTO,
4TOOBI KOHIIEHTpanus noHoB OH™ crana uncinenno pasua Kin? Yemosro npumenm f(NH;)=1.

Tema: «OKHCINTEIbHO-BOCCTAHOBUTEIbHDBIE PC€AKIHHU H IJTCKTPOXUMHUIECCKHUE NTPOUECCHD>

Bapuant Nel
1. 3aKOHYHTH COCTABIICHUE YPABHEHHSI PEAKIIMU U 110100paTh KOAPPHUIHUEHTH! POCTEHIINM

cnocooom: SO,+H3As04+H,0—H3ASO3+...

2. Hanumure ypaBHeHUs peakuuii ¥ 10100path KO3(GGHULIHUEHTHI JIEKTPOHHO-HOHHBIM METOIOM:
MnSO4+(NH4)28203+H20—>HMnO4+...; H,0,+CaOCl—

3. CocTaBUTh B MOJICKYJISIPHOIT (popMe ypasHenue peakimn: [Fe(CN)g]® +H,0,—[Fe(CN)6]*+0,

4. YeMy paBHA MOJISIpHAsI Macca SKBUBAJICHTA IIEPMaHTaHATa KISl KaK OKHCIIMTEIS, €CITU 3TO
BEIIECTBO B MPOILIECCE PEaKIIMU BOCCTaHABIMBAETCs: a) 10 cynbdara mapranua (1) 6) mo nuokcuaa
Maprasma B) 10 Mmanranata kaiaus KoMnO,?

5. Byner nu paboTarth ralbBaHUYECKUI SJIEMEHT, COCTOSIIEH U3 BOJOPOJHBIX 3JIEKTPOIOB,
norpyskeHnsix B 1 u 0,11 pacropst KOH 1ipu 25°C, ecii kaxkyiiast CTeneHb AUCCOIUAI[MU PACTBOPOB
KOH cootBerctBeHHO paBHbl 77 1 91%?

6. ["ansBannueckuii PJIEMEHT

(-)2Cr/2Cr3+ | H,SO04 | (Pb) 3Ha/6H" (+)
00pa3oBaBIIeiCS IPU KOPPO3UU XPOMa, OTIATHHOTO CO CBUHIIOM, JIaeT TOK cuiion 6A. Kakas
Macca XpoMa OKHCIIUTCS U CKOJIBKO JIUTPOB BOJOPO/IA BEIIEIHUTCS 32 55¢ paboThI ATOTO
aJeMeHTa?
Bapuant Ne2

1. 3aKOHUYUTH COCTABJICHHE YPABHEHUS PEaKIIUU U MOA00paTh KOdhUIIUEHTHI TPOCTEHIINM

criocobom: HSO4+KI+KCIO;—KCl+ls...

2. Hanwmiure ypaBHEeHHs peakiuii U moA00paTs KO3 PUIMEHTHI SICKTPOHHO-HOHHBIM METOIOM:
H2804+H28+KM”O4—)S+...; HNO3+F982—>

3. CoctaBuTh B MOJIEKYJISIpHOH (opme ypaBHeHHE peakiuu: NoHa+1,— N+l .

4, Kakyro maccy amoMuHus MOKHO OKHCIUTE ¢ momotisio 0,11 0,251 K,Cr,0O7 o peakiiuu
A|+KzCI’zO7+H2504—>A12(SO4)3+Cr2(804)3+KQSO4+H20.

5. DJIC ranbBannveckoii menu (-)Ag/AgNO3 0,0058  /0a=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. Onpenenute KOHIEHTPALMIO MIEKTPOIUTA MPH MOT0KUTEIHHOM
AIIEKTPOE, €cii KO3 (PUIIMEHTHI aKTUBHOCTH HOHA cepedpa B pactBopax AGNO; mpu oTpHIIaTeIbHOM
Y TIOJIOKUTENBHOM 3JeKkTpoie paBHbl 0,945 u 0,750.

6. [Tpu paboTe ranbBaHUYECKOTO DJIEMEHTA

(-) 4A1/4A1 | H,0, Oz | (Cr) 120H/6H0, 30, (+)

00pa30BaBLIErOCs MPU KOPPO3UHU AIFOMUHMSI, KOTOPbII HAXOAUTCS B KOHTAKTE C XPOMOM, 32
Imun 20c ero paboTsl Ha XpOMOBOM KaTtojie BoccTanoBmiIoch 0,034u1 kucnopona.
Omnpeznenure, HACKOJIBKO YMEHBIINIACH IIPU 3TOM Macca aJlOMUHHUEBOTO IEKTPOJa U YeEMY
paBHa CHUJIa TOKA, IPOTEKIIETO 10 BHEIIHEH LIENU T'aJIbBAaHUYECKOTO AIEMEHTA.
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Tema: «KoMImjiekcHbIE COCINHECHUS»

Bapuant Nel
1. HasBath komruiekcubie coequnenus: Ba[Cu(C,04)2], [Co(NH3)2(en)(Cl2)]Cl, [PtCI][AuCly].

2. Harmmcarp ¢popmyel: a) rerpariogonnaat(lll) naausa”); 6) xmopua OpoMmaTeTpaaMmMu-
HakBaxpoma(lll); B) TppaMMHUHXIOPOTUHUTPOKOOAIIBT.

3. MoskHo 11 ocaxutb nousl Ni>+ u3 pacreopa Ko[Ni(CN)s] o6bemom 11 u C=0,1 monb/autp,
coaepskariero 0,2 moie KCN(a=80%), eciu 1006aBUTH 10™*moi1B cynbbhuna ammonus? IIpu kakoit MT
KOHIICHTpaIuu cyJab(uaa aMMOHMs Ha4HET Bbinanath ocaaok? (ITP(NiS)=2- 10‘28).

4. OmpezenuTe THIT THOPUAM3AIMK B CIEAYIONIMX KOMIUIEKCAaX, a TaK JKe H300pasure WX
reomerpuueckyro Gopmyiy: [AuCly] ; [PtCly] .Uemy paBHBI X MarHUTHBIE MOMEHTHI?

5. Jl1st ocakIeHHsI XJIOPU-HOHOB, COCTABIISIONIMX BHEUTHIOK Cepy KOMILIEKCHOTO COCTUHCHUS,
u3 100m 0,02m pactBopa coenunenust CrClz-5H,0 morpeboBanocs 20mit

0,2m pactBopa AgNOs;. ITo pe3ynbraTaM 3TOTO OIBITa COCTABHTE KOOPIUHAITHOHHYIO (OPMYITY
COEIMHEHUS 1 Ha30BUTE €TO.

Bapuant Ne2
1. HasBartb xomrutekcHbie coequuerus: Na[Zn(OH)4], [Ni(H20)6](NO3)2, [Co(En)3(NO3)s].

2. Hanucate Qopmynsl: a) ammunnentammanodeppat(Il) nHartpus; 6) auruapokxcorerpa-
xyoporutatunat (IV) ammonus.

3. K 0,2m NiSO4 nobasunu paBubiii 066eM 2M NH3, BBIUHCTHTD [Ni]2+, €CIIH CYUTAThb 4YTO B
pactBope 06pasyercs kommrekcHbiit moH [Ni(NHz)g]*+.

4. B xommiekcax [CO(NOo)g]* u [Ni(CNS)e]* muramasr o6magaror cuasHbM moneM. CoCTaBbTe
SHEPreTUYECKYI0 cxeMy oOpa3oBanus cBs3ei (Meton BC) B 9THX KOMITJIEKCAX M YKKUTE MarHUTHBIE
CBOMCTBa KOMILIEKCOB.

5. Omnpepenute KOOPAUHAIIMOHHOE YUCIIO (X): [Fe”Fx]'(x'z); [Fe”CIx]'(X'z).

Kpumepuu OUECHKU omeema cmy()enma npu évlnojinenuu KOHmpOJleOﬁ pt160Mbl

Onenka TpeOoBanus kK 3HAHUAM
OTJINYHO MOPUBCACHBI TIIOJHBIC TIPAaBUJIBHBIC PCHICHUA, OTBETBI TI'PAMOTHO
apryMeHTHUPOBAHBI
XOPOIIO JIOMYIIEHbl He3HAYUTENIbHBIE MOIPEIIHOCTH MPH OTBETaX Ha BOIPOCHI,
apryMmeHranus Oblja He MOJHOM
YJIOBIIETBOPHUTET B OTBETaxX Ha HEKOTOPHIE BONPOCHI JIOMYILEHbI IPyOble OMNUOKH, 4acTh
BHO BBIBOJIOB HE apryMCHTHPOBAaHA UK apTYMCHTHUPOBAaHA HEIIPABUIIBHO
HEYJI0BJIETBOPUT orBeTbl Ha 50 u OGonee % BOMPOCOB OIIMOOYHBI, OOJIBIIMHCTBO
eIIbHO BBIBOJIOB HE apTyMEHTHUPOBAHBI HJIM apTYMEHTHUPOBAHBI HETTPABHILHO

Hpumepﬂble eapuanmbsl mecmoesvlx 3a0anuil

Tema: «OcHOBHbIE NOHATHUSA M 3aKOHBI XUMHHU. JKBHBAJIEHT)
Bapuant Ne 1
1. ®akTop PKBUBAJIEHTHOCTHU COJIU
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1) 1/ocHOBHOCTB

2) 1/4ncino KaTHOHOB * BaJICHTHOCTH KATHOHOB

3) 1/kucIoTHOCTD

4)1/9ucno aTOMOB AJIEeMEHTa * BAJIGHTHOCTD AJIEMEHTA

d)aKTop OKBHUBAJICHTHOCTH OCHOBAHMA

1) 1/ocHOBHOCTH

2) 1/aucno KaTHOHOB * BaJICHTHOCTb KATHOHOB

3) 1/KHCIOTHOCTH

4) 1/uaucno aTOMOB 3JIEMEHTA * BaJICHTHOCTH JIEMEHTA

[ToTHOCTH Ta3a 1o reymio paBHa 11, IUIOTHOCTH ra3a 1o HEOHY
1)2,2 2)1,1 3) 20 4) 44
[Tpu cropanum 4* 10° kr yraepoja yuciio moisekys CO; paBHO

1) 2*10%  2)2*10®°  3)2*10%  4)2*10%®

3KBI/IBaJIeHT NCXOJHBIX BCIIICCTB B peaKHI/H/I
H,C,0, + Ca(OH)z = CaC,04 + H,O

1)1/2,1/2  2)1,1/2 3)1/2,1 41,1
O6mbewm (B 1), 3aHuMaeMblii 5,25 r azora npu26°C u gasnenuu 98,9 klla # # #

MaccoBble JI0JTH TAJIOTeHA B TAJIOTEHUIC METaJIa U KUCJIOPOJia B €r0 OKCHIE COOTBETCTBEHHO
paBubl 68,35% u 15,4%. Ha3zBanue ranorena # # #

Bbpom maccoii 0,4586 r BeiTecHsieT u3 pactBopa Kl iton maccoii 0,7280 r, KOTOpBIi B3aUMO-
JercTByeT ¢ MmeTaiuioM maccoit 0,5935 r. MomnspHas Macca SKBHBaJIeHTa MeTaslia B I/MOJIb

[{uak pearupyet ¢ n30bITKOM BOJIBI B TiestouHo# cpeae (NaOH) ¢ obpazoBanuem 5,6 11 raza
(H.y.). DKBHUBAJICHTHOE KOJWYECTBO BEIIECTBA IIMHKA B MOJIb

Bapuant Ne 2

1.

~

@DaKTOp FIKBUBAJIEHTHOCTU KUCIIOTHI
1) 1/KMCIOTHOCTH
2) 1/0CcHOBHOCTB
3) 1/umcio aToMOB 3ieMeHTa * BAJIGHTHOCTH JIEMEHTA
4) 1/9KCI0 KAaTHOHOB * BaJIEHTHOCTh KATHOHOB
@DakTOp 3KBUBAICHTHOCTU OKCHJIA
1) 1/uumcno KAaTHOHOB * BaJIGHTHOCTb KATHOHOB
2) 1/0cHOBHOCTH
3) 1/umcio aToMOB 37IeMeHTa * BAJIEHTHOCTH 3JIEMEHTa
4) 1/KUCIOTHOCTD
Macca (B rpammax) 0,25 MOJIb OKCHJIA JIUTHUS
1)5,75 2) 6,2 3)7,5 4)9,25
4: KonnuecTBo BeniecTa (Moiib), coaepxaiueecs B 37,6 r uurpata meau (1I)
1)0,3 2)3,353)0,2 4)5
OnauH MOJb BOJBI IIPH H.y. 3aHUMAaET 00beM
1) 18 mn 2)118 0 3)22,4n1 4)22,4mn
[ImoTHOCTH raza mo Bo31yxy paBHa 1,17, MmonexkyssipHas macca raza
Macca (B rpammMax) HaTpus B 35,1 r xyiopuja HaTpus paBHa
Ha neitrpanusamnuio 3 r H3AsO, uzpacxonosanoch 2,366 1 KOH. OcHOBHOCTH KHCTIOTHI



9.

N3 48,15 r okcuaa MeTaia MOKHO OTy4uTh 88,65 T ero HUTpaTa. MossipHas Macca
SKBHUBAJICHTA JABYXBAJICHTHOTO METAJIa B I/MOJIb

Tema: «OCHOBHBbIE KJIACCHI HEOPTraHUYECKUX COeIMHEHM D)
Bapuant Nel

1.

dopmyIia KpucTalIorupara cyibdara HaTpus, Macca KOTOPOTo MpHu 00e3B0KUBAHUU
ymenbminachk Ha 47%

1) Na;SO4 * 2H,0  2) NaySO4 * 7H,0
3) Na,SO4 * sH,0 4) Na,SO,4 * 6H,0

KapOonar xanus pearupyeT B pacTBOpe C BellecTBaMu Habopa

1) CO,, SO,, H3PO4  2) CO, KOH, HC1
3) BaC1,, HNO3, Rb,SO;  4) KHSO4, NaOH, SO;

OnHOBpEMEHHO HE MOTYT HAaXOJUTCS B PaCTBOpE BeIIeCTBa Habopa

1)Na,SO4 u HC1 2) NaOH u H,SO4
3) NaC1l u H,SO4  4) NaOH u K;SO4

OnHOBpEMEHHO B PaCTBOPE MOT'YT HAXOJAUTCS MOHbI

1) Ni%*, K*, S04, I 2) Pb?*, S, CH3COO; Ba**
3)NH,", PO, Ca*" F  4) A1* Fe*, COs%, Br

Y CcTaHOBUTH COOTBETCTBUE MCKAY BEIICCTBOM U CBOMCTBaAMH

: Q30THasA KUCJIOTa A: B3aUMOJEHCTBHUE C COJSIMH MEM ¢ 00pa30BaHMEM OCajIKa
: TMIpoKcua HaTpus b: B3aumoseiicTBue ¢ cossiMu Oapus ¢ 0Opa3oBaHMEM OCaIKa
: COJNsiHAs KHMCIIoTa B: B3auMonencTBHUE € cepoy IPU HArpEBaHUH

AW N~

: cynbdaT aATFOMUHUS I': B3aumoielicTBHE ¢ IMHKOM C 00pa3oBaHKWEM BOJOpOaa

KonndectBo Bo3MOKHBIX colieit oOpa3zoBanubix H3S04 u Al(OH)
1)4 2)1 3) 2 4)3 5)5

Bapuant Ne 2

[Muapun omHOBaIEHTHOTO MeTaia coaepkuT 12,5% Bogopoaa mo macce.
1) cepebpo  2) HaTpuit 3) nutuit 4)3010TO

Jnokcun yriaepoja MOKET pearuipoBath ¢ BelecTBaMu Habopa

1) CaO, (NH,4).C03 pactBop, HNO3; 2) Na,CO03 pactBop, Mg, C (kokc)
3) KOH, H,SO,, pacteop BaCl, 4) CuS04, NH3, NaOH
OnHOBpEeMEHHO HE MOTYT HAaXOJUTCSI B paCTBOpE BEIIeCTBAa Habopa

1) BaCl, u NaNO3  2) BaCl, u NaBr

3) Ba(N03); u Kl 4) Ba(NO03); u H,SO4

Kucnyro conb MOKHO MOJIy4UTh B BOAHOM Cpejie P B3aUMOJEHCTBUU
1) LiOH u HBr 2)CsOH u P,05

3) Mg(0H), u HCOOH 4) AIOH)3 u N2O3

OaHOBpEMEHHO B PaCTBOPE MOT'YT HAXOJAUTCS MOHBI

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

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

26



6. YCTaHOBUTH COOTBETCTBHE MEXIY BEIIECTBOM U CITIOCOOOM €T0 pacIiO3HAHUS:

1) 1: yriekuciblii ra3  A: BO3ropaHHe TIICIOIIEH JTyYHHbI

2) aMMuaK b: Bo3ropanue ¢ xapakTepHbIM 3ByKOM

3) xuciopon B: nomyTHeHue N3BECTKOBOI BOJIbI

4) Bomopon I': n3MeHeHne OKpacKy BIAKHON MHIUKATOPHON OyMakKKH

7. YCTaHOBHUTH COOTBETCTBUE MCKAY BCIICCTBOM U CBOMCTBaMHM:

1) a3oTHas KuciIOTa A: B3aMOJIEICTBHE C COJIIMU MEAH ¢ 00pa30BaHUEM OCaIKa
2) TUAPOKCHH HAaTpus b: B3auMoJeicTBHE C COMsIME OapHs ¢ 00pa3oBaHUEM OCajKa
3) cossiHas KMCI0Ta B: B3aumojelicTBHE € cepOil IIPU HarpeBaHUU

4) cynpdat aqroMuHAS [ B3aMMOICHCTBHE C IIMHKOM ¢ 00pa30BaHHEM BOIOPOIa

8. B pesynbprare cienyromux mpeBpamieHuii:

Si02+C Ca HCl 02 Ca3(P04)2
Ca3(PO4)2 X1 Xo X3 X4 Xs

o0pasyeTcs KOHEUHBIN TPOIYKT X5

1) Ca(HPO4), 2) CaHPO, 3) CaHPO,*2H,0 4) Ca,P,07

Tema: «Ctpoenue atoma. [lepuoanyecknii 3aK0H ¥ NEPUOANYECKAS CHCTEMA
xumuuyeckux 3eMmenToB /.. MenaeneeBa»

Bapuant Ne 1
1. W303nexTpoHHBIE aTOMBI U HOHBI

1) Fe**, Co®* 2) Co, Ni** 3) Fe**, Fe**  4) Co*, Mn
2. DIeKTpOoHHas eMKOCTh T -moaypoBHs

1)14 2)6 3)18 4)10
3. DHeprus CpoACTBa K JEKTPOHY B MEPHOJIE

1) He u3meHsieTcs:  2) yMEHbIIaeTcs
3) yBenuuuBaeTcsi  4) OCTalOTCS TOCTOSIHHON

4. Pa3zpenieHHbI HAOOp KBAHTOBBIX YKCEN IEKTPOHA

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

5. Haumenpmii paguyc uMeeT HOH
1) Cs” 2) Ba*" 3) TeZ4) I

6. Mogpens aTroma, co3nanHas D.Pesepdopmom HaszbIBaeTcs

7. Uwucno ypoBHEH y aToMa ONpeesercs KBaHTOBBIM YHCJIOM

8. DHeprus oTpbIBa JICKTPOHA OT aTOMAa Ha3bIBACTCS DHEPTUEH
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9. VYCTaHOBHUTH COOTBETCTBUE MEXIY JICKTPOHHBIMUA KOHPHUTYPAUAMU U XUMHYSCKHMH 4ac-
TUIIAMH
1: 1s°2s°2p%3s%3p"  A: Na*
2: 1s%25°2p®3s%3p°  B: N
3: 1s225°2p° B: §%°
4: 1s°25°2p® I: Al
10. Pacmionnoxuth B MpaBUIILHOW MOCIIEIOBATEIBHOCTH 3alIOJTHEHUS DHEPTETHUECKUX IO lypOBHEH
B aTOMax
A:5s b:4d B:3d I':5p Hd:6s E:4p
Bapuant Ne 2
1. M3037eKTPOHHBIC ATOMBI U HOHBI
1) Fe**, Co®* 2) Co, Ni**  3) Fe**, Fe** 4) Co*", Mn
2. HaGop xBanToBbIX uricen N =3, | = 1, s =+1/2 umeer
HSi 2)Al 3)Cl 4)S 5P
3. OnMHaKOBOE KOJIMYECTBO AJICKTPOHOB Y HOHOB
1) Ba®*, Mg®*, Cd**  2) Ba’+, I, Te* 3)Hg®,I,Sn  4) I, Cd**, Sn*
4. DneKTpoHHAs EMKOCTh J -TIOAYPOBHS
16 2)14 3)10 4)18
5. DHeprus MOHU3ALMU B TpyIIIe
1) He u3MeHsieTcsT  2) yBETUYHUBAeTCs
3) yMeHbIIaeTcst 4) ocTaroTCsi MOCTOSIHHON
6. AToMHbIe opOuTaNu Aar0T cymmy N+ 1=9
1) 6f, 7d, 8p 2) 5f, 7p, 8s 3) 4f, 5d, 6p 4) 4d, 5p, 6s
7. Uwucno HeclapeHHBIX YIEKTPOHOB B aTOME XpOMa B HEBO30YKI€HHOM COCTOSIHUH
8. Dmueprus nonmsanuu atoma Ca (3B): I; =6,113; I, = 11,871; I3 =51, 21. TpeTbs sHEPTUs HO-
HU3AIlUU PE3KO BO3PACTAET U3-3a OTPHIBA JIEKTPOHA
9. UYwmcno opOuTanei y aroma onpeesieTcs KBAHTOBBIM YHCIIOM
10. YCcTaHOBHTH COOTBETCTBUE MEXK/TY SIIEKTPOHHBIMUA KOHPHUTypausIMA B XUMHYCCKHUMH dac-

THUIIAMHA

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

Tema: «XumMnueckasi CBA3b»
Bapuant Ne 1



1. B psay Bogopoanbix coenuuennii snemenToB VI A rpynmsi: H,O - H* - HSe monsipaocTs
cBs3u O - H

1) yBenuuuBaercs
2) He U3MEHSETCS
3) yMeHbIIaeTcs
4) cHavajga yMEHbBIIACTCS, TOTOM YBEINYHNBACTCS

2. Tospko KOBaJICHTHAsSI CBS3b MMEET MECTO B COSTUHEHUH ¢ POPMYIION
1) Ba(OH)2 2) NH4N03 3) H2804 4) LizCOg
3. AroM yriepoja B BO30YX/I€HHOM COCTOSIHUM 00pa3yer

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

2) TpH CBS3H, 3a CYET JABYX HECHAPEHHBIX AIEKTPOHOB U HETOACICHHOM JIEKTPOHHON
napsl

3) HU OJHOM, aTOM yrJIepojia B HEBO30YKICHHOM COCTOSIHMHM XUMHUYECKHX CBSI3CH HE
obpazyer

4) 1Be CBSI3H, 3a CUCT JIBYX HECHAPCHHBIX JIEKTPOHOB

4. BeecTBo, KOTOpOE HE MOTYT 00pPa30BbIBATH BOJOPOIHYIO CBSI3h

1) H,O 2) HF 3)HN3 4) Hi
5. sp® ruGpuamsarys peanu3yeTcsl MOTHOCTHIO

1)SO,  2) CHq 3) SO; 4) C10°

6. YCTaHOBHUTH COOTBETCTBHE MEXIY (PH3MUECKUMH CBOMCTBAMH M TUTIAMH KPHCTALTHIECKUX
pelIeToK

1: KOBKOCTh

2: HU3Kas TeMIeparypa KUICHHs

3: BbICOKas TBEPJOCTh

4: snekTpudeckasi IpoBOJIMMOCTh PacTBOpa
A: atomHas

b: meTannuueckas

B: nonnas

I': monekynspHas

Bapuant Ne 2

1. HaGop xBauTOBBIX urcen N =3, | = 1, s =+1/2 umeer
1) Si 2) Al 3)CI 4)S 5P

2. OIII/IHaKOBOC KOJIMYCCTBO 3JICKTPOHOB Y HOHOB
1) Ba®*, Mg, Cd®*
2) Ba*, I, Te*
3) Hg*', I', Sn**
4) I, cd*, sn**

3. DJeKTpoHHas eMKOCTb ( —[TOypOBHS
1) 6 2) 14 3) 10 4) 18

4. DHeprusi MOHU3ALUU B TPYIIIIE
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1) He u3mMeHseTcs

2) yBETUYNBACTCS

3) yMeHbIIaeTCs

4) ocTaroTCs MOCTOSTHHON

5. YCTaHOBHUTH COOTBETCTBUE MEXIY JIEKTPOHHBIMUA KOHPHUTYypaUIMU U XUMUYECKIMHU Yac-
TUIaMunu
1) 1s%2s%2p°3s%3p%4s3d> A: F
2) 1s°25%2p°3s%3p®4s'3d®  B: C

3) 1s%2s%2p° B: Fe™
4) 15°25%2p° I: Cr

6. Pacronoxurs B HpaBI/IJILHOP'I IOCICA0BATCIIBHOCTH 3aIIOJIHEHUSA SHCPIC€THICCKUX HOI[ypOBHeﬁ
B aToMax

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

Tema: «XumMuueckasi CBSI3b»
Bapunant Ne 1
1. B psay Bomopoausix coeauHenuii anemenToB VI A rpynmsi: HoO — HpS- HySe monsipHocTs

cBs3u D — H:

1) yBenuuuBaercs
2) HE U3MCHsCTCS
3) ymeHbIaeTcs
4) cHa4aja yMEHbIIACTCS, TOTOM YBEINIUBACTCS

2. ToybKo KOBaJICHTHASI CBSI3b UMEET MECTO B COSTMHEHUU C POPMYJITOM
1) Ba(OH), 2) NH4NO3; 3) H,SO, 4) Li,CO3
3. Artom yriepoja B BO30YKICHHOM COCTOSIHUHM 00pa3yerT:

1) YCTBIPEC KOBAJICHTHLIC CBA3H, 3a CUCT YETHIPCX HECITAPCHHBIX 3JICKTPOHOB

2) TpH CBsI3H, 33 CUET JBYX HECMAPEHHBIX 3JICKTPOHOB M HEMOAEICHHOMN IEKTPOHHOM Taphl

3) HU OJHOM, aTOM yrJIepoja B HEBO30YKICHHOM COCTOSIHUM XUMUYECKUX CBSI3CH HE
oOpa3yer

4) nBe CBSI3M, 33 CUET JIBYX HECIIAPCHHBIX 3JICKTPOHOB

4. BCH.[CCTBO, KOTOPOC HEC MOT'yT 06pa3OBBIBaTL BOOOPOJHYIO CBA3b

1) H,O 2) HF 3)HN3 4) HI
5. Sp° rUOPHM3AIS PEAlH3YETCS ITOTHOCTBIO

1)SO, 2)CHs, 3)SO;  4)ClO°

6. YCTaHOBHUTH COOTBETCTBUE MEXIY (PU3MUECCKUMH CBOMCTBAMH M TUTIAMU KPUCTALTHUCCKUX
pELIEeTOK:

1: KOBKOCTB

2: HM3Kas TeMIepaTypa KUIIEHUs

3: BBICOKAsi TBEPAOCTD

4: snexTpuyecKasi IpoOBOJUMOCTb pacTBOpa
A: aTroMHas

b: Merammmyeckas

B: nonnas



I': MmonexynsipHas

BapuanT Ne 2

1. BemecTBoO ¢ HOHHO# CBSA3BIO UMEET HOPMYITy

1)KBr 2)SO;  3)CH,

4) HC1

2. AToMHasi KpUCTaJUIMUecKas peleTka XapakTepHa JJis

1) amoMuHMs 1 KapOuaa KpeMHUS

2) cepsl U Hoaa

3) okcuia KpeMHUS U XJIOpHUAa Kanus

4) anmasa u 6opa

3. Sp® rOPUIM3AIIS PEaTH3yeTCs IOTHOCTBIO

1)SO, 2)SO; 3)CHs 4)CIO™  5)CIO;

4. YCcTaHOBHUTH COOTBETCTBHEC MCKAY BCUICCTBAMU U BUJAAMU XMMHYECKOH CBSI3U B HUX 1

BOJIb(paM

anmas

aMHaK
IIOBapeHHas COJb

A: KOBaJICHTHAs MOJsIpHAs ajiMa3

b: xoBaneHTHas HENOJSIpHAs aMMHUAK
B: merannudeckas

I': monnas

5. YcTaHOBUTH COOTBETCTBUEC MCKAY BCHICCTBAMU U TUIIAMU KPHUCTAJINIMYCCKUX PCILICTOK

YTJIEKUCIIBIN Ta3
KapOoOpyHI
HUKEIb

aneTar HaTpus

A: noHHas

b: Mmonexynspuas
B: MeTannnueckas
I': atomBas

6. YCTaHOBUTH COOTBETCTBUE MCXKIY l"PI6pPI,Z[H3aLIPIefI n MOJ'ICKyJ'IOﬁ

3

1 sp

2:  sp?
3 spid?
4:  spd
4:  spd

Tembl: «3HepreTnKa U HAIIPABJCHHOCTD XUMHUYIECCKHUX ITPOLECCOB», «CKOpOCTb XUMHUYECKHUX

Bapuant Ne 1

A:

OF2 B: SFG
BFs I': SF;
XeFs 1. BeCl,

peakuuii. XuMHYeCKOe PAaBHOBECHE)
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1. Bo ckonbko pa3 yBenuuutcs ckopocTb peakiu Ha(r) + Io(r) = 2HI(r) npu yBenuyenuu nasie-

Hus B 3 paza

1) B 9 pa3

2) B 8 pa3

3)B 6 pa3 4) B 3 pa3

2. TIpu temmeparype 90°C peaknus nporekaetr 1 muH. [Ipn kakoif Temmeparype peakius 3aK0OH-

yuTcs 3a 19 21MuH, ecnu TeMnepatypHbli koadduireHTt paseH 3

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

3. Xumunueckoe paBHoBecue peakmuu Zn(t) + 16HI(d = 8l,(r) + 8H2S(d - Q cmecTuTes BiipaBo

IMPpU MOHUKCHHUN

1) konnentpanuu H,S; 2) konunenrpanuu HIl; 3) naBnenus; 4) remrepaTyphl.

4. Xumuueckoe paBHoBecHe peakuuu Zr(t) + 2C1,(r) = ZrCly(r) + Q cMeraercst BpaBo MmpH:
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1) noBbIlIcHUH faBieHUsT  2) mOBbIIeHUH KoHIeHTpanuu ZrCly
3) JOTOTHUTENHHOM BBEJICHUU ZI  4) MOBBIIIICHUN TEMIIEPATYPHI
5. B romorennoii cucteme 3A(r) + B(r) = 2C(1) + D(r) paBHOBECHBIE KOHIIEHTPALIUH BEILIECCTB

(momw/m) coctaBmiu: A - 0,03; B - 0,02; C - 0,004. VicxoaHas KOHIIGHTpaIMs BEIecTBa A
(MoJB/TT) paBHA

1) 0,036 2) 0,002 3)0,024 4) 0,026 5) 0,030
6. U3 2 mons CO u 2 monb Cl, oOpaszoBanock npu HekoTopoit remnepatype 0,45 mons COC1..
KoncranTa paBaoBecust peakiuu CO + Cl, = COC1,(r)

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

7. CrannaptHas Teriora oopazoanust MgO (k) u CO; (1) cooTBeTcTBeHHO paBHa -601,8 1 -
393,5 kJx/monb. Temnora paznoxenus MgCO3; na MgO u CO, AH = 100,7 x/mMob.
Tennora oopazoBanus MgCO3

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

8. TeHJ’IOTa, KOTOpas nmorjiomacTCs Ui BbIACISACTCS IIPH PA3JI0KCHUH XUMHUYCCKOI'0 COCINHCHU
KOJIWYEeCTBOM 1 MOIb Ha IIPOCTBIC BCIICCTBA HA3BIBACTCA

9. Ecau ckopocTh MpsIMOI peakIii paBHA CKOPOCTH 0OpAaTHOM peakIuy, TO HACTYaeT XUMUIe-
CKOe

10. 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT TEMIIEPATYPHI OMPEIEISCTCS MPABUIIOM

Bapuant Ne 2
1. Bo ckoibko pa3 yBenuuutcsi ckopocts peakuun CaO(1) + CO(r) = CaCOs(1) npu yBeandeHHH

JaBJeHUs B 3 pasza
1) B9 pa3 2) B8paz3 3)B6paz 4)B3paza S) He UBMEHSETCH.

2. Bo ckojIbKO pa3 yBeIMUUTCS CKOPOCTh peakiuu rnpu HarpeBanuu ot 75°C no 115°C, eciu
TeMIepaTypHbli KO3 PUIHUEHT paBeH 2

1) B2pa3a 2) B4pasza 3) B8pa3 4) HeusmeHurcs 5) B 16 pas.
3. Tlpu moBBIIIEHNH NaBJICHUS XUMUYIECKOE PABHOBECHE CMEIIASTCSI BIIPABO

1) 2NO(r) + Oy(r) = 2NO(T) 2) C(T) + CO(r) = 2CO(T)
3) 2NF(r) + 3Ha(r)= 6HF(r) + No(r)  4) CHa(r) + 4S(r) = CS(r) + 2H,S (1)

4. Xumudeckoe paBHoBecHe peakiun 4FeS;(1) + 110,(r) = 8S0,(r) + 2Fe,03(1) +Q cmecTuTes
BIIPABO IIPU

1) NOBBITIICHUM JIABJICHHUSI ~ 2) TMOBBIMIEHUHU KOHIEHTpamuu SO,

3) nonoaHUTEHEHOM BBeaeHUU Fe,03  4) nonmonHUTEIbHOM BBeIeHHH FeS;
5. B romorennoii cucteme Ha(r) + I2(1) = 2HI(;) paBHOBECHBIEC KOHIIEHTPAIMH BEIIECTB (MOJIB/T)

cocraunu: HI - 0,02; I, - 0,05; H; - 0,03. McxoaHasi KOHIIEHTpaIysi BOJOPo/ia (MOJIB/IT) paBHA

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

6. B romorennoii cucreme 4HCI1(r) + Oz(1) = 2H20( 1) + 2C1;, paBHOBECHBIC KOHIICHTPAIIMH Be-
miecTB (Mone/n) coctapmm: HC1 - 0,85; O, - 0,44; C1, - 0,3. VicxoaHast KOHIIEHTpAIUs KUCIIO-
pona (MoJib/11) paBHa
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1)0,59 2)0,49 3)0,69 4)0,79 5)0,89
[Tpu cxxuranum rpadura odpazoBaics okeup yriaepona (1V) maccoit 8,86 r. TermoBoit apdext
peakuuu AH = -79,2 /. Teruora oOpazosanus CO;

1) -393,3 k/lx/monb  2) -358,4 xJlx/Monb 3) -335,5 k/x/monb 4) -326,4 x]JIx/Moib
TerutoTa, KOTOPAs MOTJIOMIACTCS MIIH BBIICIACTCS MPH 00Pa30BaHUH XUMUYECKOTO COSTUHECHHUS
KOJIMYECTBOM BEIECTBA | MOJIb M3 MPOCTHIX BEIIECTB MPH 33aHHBIX YCIOBHIX
Ha3bIBACTCS

CMGH_IGHI/IC XUMHUYCCKOI'0 paBHOBECHUA OIIPEACIACTCA ITPUHIIUIIOM

10. MunuManbHast U30BITOYHASI YHEPT U, KOTOPOH JOIDKHBI 00JIa71aTh MOJICKYJIbI, YTOOBI PEAKITHS

MCKAY HUMU CTaJla BO3MOXKHOM Ha3bIBACTCS

Tema: «PacTBopbl. Teopusi 3J1eKTPOJTUTHYECKOM M CCOLUATUM

Bapuant Ne 1

1.

Cwmemanst 100 T 20%-H0r0 pactBopa u 50 T 32%-HOT0 pacTBOpa HEKOTOPOTO BEIIECTBA.
KonneHTpanus nojry4eHHOro pactBopa

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

Jnst monydenusi 9%-HOro pacTBoOpa COJITHON KHCIOThI Hano pactBoputh 67,2 1 HCI B Boze
Maccou

1)1,107kr  2)0,505kr 3)0,987kr 4) 1,227 kr
VYpaBHeHU0 3Ag+ + PO43' = AgsPO,4 cooTBeTCTBYET B3aMOIeHiCTBHE

1) AgN03 ¢ Na,PO4 2) Agzo C H3PO4
3) AgNO; ¢ HsPO,  4) AgClI ¢ NasPO,

KucnotaocTh pacTBOpPOB COJIeH ¢ OIMHAKOBOM MOHHpHOﬁ KOHHCHTpaHHeﬁ YBCINYNBACTCA B
pany

HUTPAT KaJusl, CUIIMKAT KaJlus

OpoMHU KaJbIUsl, OpOMUT AITFOMUHHUS

XJIOpUJT KaJusi, TOpH Kaaus

XJIOPUJ JIUTHUS, XJTOPUT] KalTus

Xnopun 6apus maccoit 41,6 T pacTBopuiH B Bojie. B monyuenHoMm pactBope conepxkutcs 0,35

MOJIb XJIOpHU-UOHOB. CTCHCHB AUCCOLIMalluU XJIOpUJaa 6ap1/1;1
1)875%  2)175%  3)57,1%  4)96%

Ecnu xoHnieHTpanus pacteopa ruipokcuaa ammonus pasHa 0,1M u K, = 1,76*10, to ero
CTENEHb MOHU3AIMMH (Olyon) COCTABUT

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

Ecnu KoHIEHTparus HoHoB Bojgopoaa [H'] u anerar-uonos [CH;COO] 8 0,1M pacTsope yk-
cycHoi kuciothl paBHa 0,00132 Mob/71, TO €€ KOHCTaHTa MOHHU3AIIUN

1) 1,74*10° 2) 1,76*10* 3)1,78*10* 4)1,74*10*
Konnenrpanuto noHoB Bogopoaa B pactsope npu pH = 4,32 paBHa

1) 4,78%10* 2) 4,76%10° 3)4,74*10° 4) 4,74*10°
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9. AxTHBHas KOHIIEHTpaIus aHnOHOB don- B 0,01 M pactBopa ruapokcuaa kanuss KOH, yautsr-
Basi HOHHYIO CHJTy pacTBOpa paBHA

1)9*10°  2)8*10° 3) 7107 4) 6*10°
10. KoncranTa runponusa, crernenp ruapoiusa u pH 0,1M pactBopa conmu HCOONH, (Ka(kuc)=
1,810, Kn(ocu) = 1,76*107)

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

Bapuant Ne 2
1. K 100 mn 96%-Hoi1 cepHoii kucnotsl (p = 1,84r/m) npubdaBuinu 400M BObI, TOTYYUIICS

pacTBOp MIOTHOCTHIO 1,225 /M. MonsipHasi KOHIIEHTpaIus pacTBOpa
1)3,78M 2)221 M 3)2,57TM 4)4,02 M

2. U3 400 r 20%-H0TO pacTBOpa MPH OXJIAKICHUN BBIIETWIOCH SO T pacTBOPEHHOTO BEIIECTBA.
MaccoBast 101151 BELIECTBA B OCTaBIIEMCSl paCTBOpE

1) 8,6 % 2)6,3% 374% 4)95%
3. YpaBHeHUIO Fe** + 30H = Fe(OH); cooTBeTCTBYET B3aMMOICHCTBHIE

1) FeC1; ¢ KOH 2) Fey(SO4)3 ¢ Ba(OH),
3) FeSO,c NaOH  4) Fe(OH); c HC1

4. Illemo4HOCTH PACTBOPOB COJIEH C OAMHAKOBOW MOJISIPHOW KOHIIEHTpAIlMel yBEIMYUBACTCS B
pany

1) kapOoHaT HaTpUs, HOAUT HATpU  2) CyNb(UT Kanus, cynb(u HaTpus

3)HUTPUT HATpUS, HUTPAT HATPUs 4) xJ0pu1 TUTHUSA, XJTIOPUJ AMMOHHUS
5. KonuuectBo otpurarenbHbix HOHOB B 120  10% pacTBopa aMMOHMSI, €CITU CTENEHb JTUCCO-

rarnuu con pasHa 90%
1) 0,135 moms  2) 0,15 moms  3) 0,167 moas 4) 1,67 moib

6. Ecnu xonunentpanus azotuctor kucaotel HNO; pasna 0,12M u K, = 6,9*10'4, TO CTEIEHD €€
MOHU3AIMHA COCTABUT

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

7. Eciui KOHIIEHTpALUs PACTBOPA THAPOKCH 1a aMmmonns pasra 0,1M u K, = 1,76*%10”, To ero
CTENEHb MOHU3ALMH (;05) COCTABUT

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

8. KomnmenTpanus noHoB Bogopona [H'] 6%-Horo pacTBopa XJIOpOBOAOPOIHOM KHCIOTH  (p =
1,028 r/mi) cocTaBisier

1) 1,69 2) 2)1,76 3) 178 4) 1,65

9. AxrtuBHOCTH XJ0pua-uoHOB B 0,1 M pactBope xnopuna Hatpust NaC1l paBHa



10.

Tema:
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1) 7,58*10%  2)7,62*10% 3)7,68*10%  4)7,54*10”
Crenens runponusa u pH conu 6pomuaa ammonust NH4Bu pH 0,011 pactBopa (Kx = 1,76*10°

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

«OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE PC€AKIHUHU U JICKTPOXUMHUIECCKUE NTPOLECCHD»

Bapuant Ne 1

1. Peakius 1ucponopiuOHUPOBAHUS
HNO, = HNO3; + NO + H,0
KoMnO4 + H,0 = KMnO4 + MNnO4 + KOH
NH4NOs = N,O + H,0
KCIO3 =0, + KCI
2. Peakiusi BHyTpUMOJICKYJISIPHOTO OKUCIICHUS-BOCCTAHOBIICHUS
1) AgNO3 = Ag + NO, + O,
2) Ag,0 =0, + Ag
3) K>S03 = K,SO,4 + KyS
4) NO;, + H,0 = HNO3; + HNO,
3. Omnpenenute cymmy ko3ddunneHToB B ypasuenue peakiuu CaOCl, + H,0 + NaBr —
1)8 2) 7 3) 9 4) 10
4. YCTaHOBUTH COOTBETCTBHE
1: mpoaykThI anekTposu3a paciiasa CuCl, A:CuucCl
2: mpoaykThl anekTponusa pactsopa Cu(NOs), b:Cuu O,
3: mpoaykThl 31ekTponu3a pactBopa Ca(NOs), B:H,u O,
I''Cau0O,
I[Z Hg u C|2
5. B mporecce aexrponusa pactBopa NaCl, mpu cuite Toka SA 3a 85 MUH Ha aHOJIE BBIIACIISIETCS
MPOAYKT 00bEMOM 71 (OKPYTJIUTH 10 JAECSTHIX )
6. Hus okucnenus B kucnoit cpene 0,05 1 0,2 M NaNO; morpedyercs 0,25 u pactBop KMnO4
00BeMOM 1 (OKPYIJIUTB 11O COTBIX)
7. HUcxons us peakuuu S0, + HCIO, + H,O = HCI + H,SO4 , tie 1 11 pacTBopa comepkutcs 10 T
HCIO,, Hopmansrnocth HCIO, paBHa -MOJIB/T (OKPYTIIUTB A0 JECATHIX )
8. 3HaueHMe IEKTPOJAHOTO MOTeHIHana Meau, morpyskeraHoi B 0,0005 1 pacteop Cu(NO3);
paBHO B (oxpyrnuTh 10 THICAYHBIX)
9. Ecau KOHIIEHTpAIHsI HOHOB BOJOPOJIa B pacTBOPE 4,8*10'3 MOJIB/J1, TO TIOTEHIIHAJ BOJOPOI-
HOTO JIEKTPOJA PAaBEH B (oxpyriuTh A0 THICSYHBIX )
10. Ecau B 0,51 pactBopa comepskutcs 0,0699 r FeCl, r, To moTeHIman KeIe3Horo 3IeKTpoaa
paBeH B (oxkpyrauTh 10 THICSAYHBIX)
Bapuant Ne 2
1. Peakuust BHyTPHMOJICKYJISIPHOTO OKHUCICHHUSI-BOCCTAHOBIICHUS

1) KCI03 = 0, + KCI

2) NH4NO3; = N20 + H,0

3) HNO, = HNO3z; + NO + H,0

4) KoMnOy4 + H,O = KMnOy4 + MnO4 + KOH
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2. Peaxuus QucnponoOpLUOHMPOBAHUS
1) K>S03; = K,S0,4 + K5S 2) NO, + H,O = HNO3; + HNO,

3) AgNO; = Ag + NO, + O, 4) Ag,0 =0, +Ag
3. Omnpenenure cyMMy K03(pQHUIIMEHTOB B ypaBHEHUE peaKlUu

K>Cr,07 + H,SO4 + NayS03 —
117 2)18 3)19  4)20

4. YCcTaHOBHUTE COOTBETCTBHUE
1: KMnO,4 + Na,SO3 + H,SO4, —  A: MnSO,4 + Ky,SO4 + Nap,SO4 + H,O
2: KMnO,4 + Na,SO3 + H,O — Bb: MnO, + KOH + Na,SO,4
3: KMnO4 + Na,SO3 + KOH — B: KoMnQOg4 + Na,SO4 + H,O
I': MnSO4 + KOH + Na,SO,4 + H,0

5. B mpomecce anekrposnsa pacmiasa NaCl, mpu cuite Toka 2A 3a 45 MUH. Ha KaTo/1e BBIICIISACT-
Csl IPOJIYKT Maccomn I (OKpPYIJIUTh 10 COTHIX)

6. B mpomecce anekrposmsa pactBopa NaSOq, ipu cuite Toka 2A 3a 2 9 Ha aHOJIC BBIICIISICTCS
IPOAYKT 00bEMOM 71 (OKpPYIJIUTB JIO COTBIX)

7. Ecim nuxpomar-uoH BocctaHaBiauBaeTcs 10 xpoma (111), To MonsipHas KOHIIEHTpaIus SKBH-
BasieHTa Auxpomarta kanus (o =10%; p = 1,07 r/mi) paBHa MOJIB/JI.

(OKpYTJIUTB IO COTHIX)

8. s Bzaumoneiicteus ¢ 0,25 monbs KoCroO7 Tpebyerces 2 H pactBop HBr o6bemom
71 (OKPYTJIUTH JI0 COTHIX)

9. Eciu KOHIEHTpAIs HOHOB BOIOPOA B pacTBope 3,8%107 Mob/i1, TO MOTEHIMaN BOIOPO/I-
HOTO 2JIEKTPOJia PaBEH B (OKpyriuTh 10 THICAYHBIX)

10. Ecnu moTeHIMan BOJIOPOAHOTO AIIEKTPO/ia paBeH - 236 MB, To akTMBHOCTH MOHOB BOJIOPOA B
pacTBOpe paBHA MOJIB/T (3amUcaTh B CTAaHAAPTHOM BH/IE)

Tema: «KoMmiekcHbIe cOeIMHEHHU
Bapuant Ne 1
1. TlapamarHUTHBII HU3KOCIMHOBBIA BHYTPUOPOUTATbHBIHI

1) [Mn(NO2e]*  2)[CoBre]*  3)[Fe(CO)J**  4) [VCle*
2. yCTaHOBI/ITB COOTBETCTBUC Me>1<11y Ha3BaHUCM U (I)OpMYHOﬁ KOMHJ‘ICKCHOfI COJI1

1: Ko[PtC1ls] 2: [PtC13(NH3)3]Br 3: [CoF3(H.0)s] 4: [Co(NH3)s][CO(NO,)g]

A: Terpaxinoporuiatusar (1) kamus

b: Opomu TpraMMHHTPpUHHTPOXI0pOorIaTuHbI (1V)

B: tpuakBaTpudTOpoKoOansT

I': rekcanutpokobanbTat (111) rekcaammunko6ansta (111 J: muxmoporerpaammunnukens E:
rexcanuranodeppat(Il) xamus

3. YCTaHOBUTH COOTBETCTBHE MEXAY (OPMYIION COSUHEHHS U KOOPIUHAIIMOHHBIM YHCIIOM

1: [FeFx]®? A6
2: [Pt(NoH4)x]* B: 4
3: [Pd(NH3)x]* B: 5
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I:7
H:3
4. Ecmu pactBop comepxut 0,05 mons/m Ko[Ag(CN)s] 1 0,05 moms KCN, K, = 1¥10°%, To
KOHIIEHTPALUs. HOHOB cepedpa B MOJIb/JI

5. Ecnu 1715t KOMIUIEKCHOTO MOHA YHEPTHUs paciieruieHus pasHa 167,2 kJI>x/Moib, TO OH MOTII0-
LIACT CBET C JJIMHOM BOJIHBI B HM

6. Ecnu npu neiicTBUM pacTBOpa CEpHOM KUCIOTHI Bech Oapuii u3 pactBopa Ba(CN),*Cu(CNS);
ocaxxaaercs B BUJIE Cyib(aTa 0apus, TO KOOpAUHAIMOHHAS (DOpMYIIa CoJn

Bapuant Ne 2
1. TlapamarHUTHBIM BHICOKOCIIMHOBBIA BHYTPHOPOUTAIBLHBIH

1) [VCl]*  2)[Fe(C0) " 3) [NiCl]* 4) [Pd(NHg)e]*"

2. Y CTaHOBUTH COOTBETCTBUE MEXK/y Ha3BaHHEM U (OpMyIIOi KOMILIEKCHO# conu 1:
Ks[Fe(CN)g] A: rexcarmanodeppar(l11) kamus
2: [Ni(NH3)4]Cl; b: xnopuz terpaammunaukessi(ll)
3: Ky[SiFe] B: rexcadropocunukat (IV) xanus
4: [Ni(CO)4] I': TeTpakapOOHMITHUKEIH

J: auxmopoTeTpaaMMUHHHUKEIIS
E: rexcanimanogeppar(ll) kamus

3. YCTaHOBUTH COOTBETCTBHE MEXKAY POPMYIION COeTMHEHHS U KOOPIUHAIIMOHHBIM YHCIIOM

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

4. Ecmu pactBop coaepkut 0,02 Mot/ CA(NO3), u 1 mosie NH3, K, = 2,75*10'7, TO KOHIIEH-
Tpaum[ HMOHOB KaaIMHUA B MOHB/.]'I

5. Ecim MakcuMyMm TOTJIONMIEHUS] BUAMMOTO CBETA JIJII KOMIUIEKCa COOTBETCTBYET JJIMHE BOJTHBI
400 uM, TO PHEprUs paciieryieHus B kJ>k/Moib

6. Ecnm anst ocaxnenus xjaopa u3 pactsopa Ha 1 mosb PtCl,*3NH3 (KUp = 6) TpeOyetcst 1 Mob
HUTpaTa cepedpa, TO KOOpAUHAIMOHHAs (popMyJia COeTMHEHUS

Kpumepuu OUECHKU Oomeema cmydeuma npu 6blNOJIHEHUU MECMOBblX 3a0anuil

Ouenka TpeGoBanus k 3HAHUAM

OneHka «OTJIMYHO» BBICTABIIAETCS CTYAEHTY, €CJIM OH IIIYyOOKO H
OTJIUYHO IIPOYHO OCBOHJI IIPOrPaMMHBIN MaTepuall, HCYEPIBIBAOILIE,
IIOCJIE0BATENBHO, YETKO M JIOTUYECKH CTPOMHO €ro M3JaraeT, yMeeT TECHO
YBSI3bIBaTh TEOPHUIO C TPAKTHUKOW, CBOOOIHO CIpaBIsETCS C 3aladyaMu,
BOIIpOCAMM UM JIPYIMMM BUJAaMM DPUMEHEHUS 3HaHWM, IpUYEM He
3aTPyIOHSETCS. C OTBETOM IIPU BUJOU3MEHEHMM 3aJaHHM, IPaBUIBHO
00OCHOBBIBAET MIPUHATOE PELICHUE.

OneHka «XOopoIlo» BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET
XOpOIIIO MaTepuai, IpPaMOTHO W TIO CYIIECTBY H3JIaraeT €ro, He OIycKas
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CYIIECCTBCHHBIX HETOYHOCTEH B OTBETC Ha BOIIPOC, MPaBUJIBHO ITPUMCHSACT
TECOPCTUUCCKHUC IMOJIOXKCHUS ITPU PECIICHUHN ITPAKTUYCCKUX BOIIPOCOB M 3a7a4y,
BJIagccT HGO6XOI[I/IMBIMI/I HaBbIKaMH U IpUEMaMH UX BBIIIOJHCHHUA.

OI_IGHKa «YOOBJICTBOPUTCIIBHO» BBICTABIACTCA CTYACHTY, €CJIM OH

YAOBJICTBOPUTEI | UMECT 3HAHUA TOJIBKO OCHOBHOI'O XapaKTEpa, HO HEC YCBOWJI €Iro HeTaﬂeﬁ,

BHO JIOMTyCKaeT HETOYHOCTH, HEJOCTATOYHO TpPaBMWIbHBIE (HOPMYIHPOBKH,
HapyILIEHUs JIOTUYECKOW IOCIE0BATEIIbHOCTH B U3JI0KEHUHU ITPOrPAMMHOTO
MaTepHala, UCIbITBIBACT 3aTPYAHEHUS IPU OOOCHOBAHUH OTBETA.

Onenka CHEYIOBJIICTBOPUTEIIBHO» BBICTABJIACTCA CTYACHTY,

HEYOOBJICTBOPUT KOTOpBIfI HE 3HAeT 3HAYMTEIILHOM 4YacTu IporpaMMHOro martepuala,

€JIHO JIONYCKAeT CYILIECTBEHHbIE OLIMOKM, MMEET 3aTpyJHEHMs IpU OTBETE Ha
BoIpockl M oOocHOoBaHMM  oTBeToB. Kak  mpaBmio,  oOleHKa
«HCYHOBJICTBOPUTCIILHO»  CTABUTCA CTYACHTAM, KOTOPBIC HE MOIYT
IPOJODKUTh  OoOydyeHune  0e3  JIOMOJHUTEIbHBIX  3aHATHH IO

COOTBETCTBYIOLIEH TUCIUILIIMHE.

~own
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11.
12.

13.

14.

15.

16.

Hepeueub 60npoCcos K 3auenmy

OcHosnble nosoxxeHuss AMY. Arom. Monekyna. Xumudeckuil aseMeHT. IIpocTsie u cioxHble
BeulectBa. OTHOcUTENbHAass AaTOMHAas Macca, OTHOCHUTEIbHAs MOJIEKYJSIpHAas —Macca.
Mons.Yucno ABoraapo. MossipHasi Macca.

OCHOBHBIE CTEXUOMETPUUECKHE 3aKOHBI.

OcHOBHBIE TUIIBI XUMUUYECKUX PEAKLIUH.

Knaccel HeopraHM4ecKHX BELECTB:OKCUABI, KUCIOThI, OCHOBaHMs, conu. Mx dusmueckue u
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUEHHS.

Crpoenue aroma. Monens Pesepdopna, ero nenocratku. Teopuss bopa. KBantoBas Teopus
CTPOEHHMS aTOMa.

KBanToBeie umcna. [IpuHmmn Ilaymu. IlpaBwiio I'ynpa. IIpuHOMI HauMeHbIIEW SHEpPruUM.
[TpaBuiia KneukoBckoro.

Ilepnonnueckuil 3aKOH U NEpUOANYECKas CUCTeMa XUMHAYeCKHX eMeHToB JI.J1.Menneneesa.
[Tpuaumn nocrpoeHus. I'pynnbl U neproabl. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB aTOMOB,
IPOCTBIX BEHIECTB M COEAMHEHUH, OOpa30BaHHBIX XUMHUYECKHUMH 3JIEMEHTAMH, B Ipejaenax
IJIABHBIX MOArpYII U nepuonos cuctemsl JI.M1.Menneneesa. IlepuoanyHOCTh CBONCTB aTOMOB

Xumuyeckas cBsi3b. M300pakeHne XxuMudeckoi cBsi3u. KoBaneHTHas (mossipHasi, HETMOJSpHAas).
Mexanu3mbl 00pa3oBaHMs KOBAJIEHTHOH CBsi3M. CBOWCTBA KOBAJICHTHOM CBsI3U. [ mOpuau3ammst
opOuTtaneit. J{umons, AMUHA TUTIONS, AUITOTHHBI MOMEHT.

MeTton BaJIeHTHEIX cBs13ell. OcHOBHEIE mmoJ1oKeHHUsT Metona BC.

MeTton MoNeKYISIpHBIX opOuTaneii. MarHUTHBIE CBOWCTBa BemlecTB. JIMHelHas KOMOWHAIUs
aToMHbIX opOuTaneit (JIKAO). CesspiBaromue u paspoixistonie MO

NounHnas cBs3b.

Bonoponnast cBsi3b. MexMoJIeKylsipHass W BHYTPUMOJIEKYJIIpHAs BOJOPOJHBIE CBSI3U.
MexMoneKyIsIpHOe B3auMOJEHCTBUE: 1) DIMEKTPOCTATHYECKOE — OPUEHTAI[MOHHOE (JIUTMOJIb-
JUTIONBHOE), MHAYKIIMOHHOE M JHUCIIEPCHOHHOE; 2) MTOHOPHO-aKIENTOpHOE. YpaBHeHHE BaH-
nep-Baanbca. 3HaueHue BOJOPOAHBIX CBS3EH.

Merannuueckasi cBs3b. CXOJCTBO M pa3jaMyue C KOBAJICHTHOM CBS3bI0. HEHACHIIEHHOCTh U
HEHAIIPaBJIEHHOCTh METAJUNIMYECKON CBSI3U.

Xumuueckass kKuHeTuka. CKoOpocTh XuUMHYeCKHX peaknuid. Cucrema. ['oMoreHHmie u
rereporeHnbie cucteMbl. Paza. CKOPOCTh TOMOT€HHOW U T€TEPOTC€HHON peaKIuil.

@DakTophl, BIUSIONIME HA CKOPOCTh XMMHUYECKUX PEaKIMi. 3aBUCUMOCTb OT KOHIICHTPALIMH.
OCHOBHOM 3aKOH XMMHUYECKON KMHETHKHU.

BnusHe Ha CKOpOCTh XHUMHYECKHX peakiuii Temmnepatypbl. [IpaBuno Bant-I'odda.
AKTUBHBIE MOJIEKYJIbl. DHEPrus aKTUBALMH. 3aBUCHMOCTb SHEPIHMHM AaKTHUBALWUUA OT MPUPOIBI
pearupyrommx BelIeCTB. DHEPreTUYecKud Oapbep, IMEepPexXOJHOE COCTOSHUE. YpaBHEHHUE
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AppeHnyca, kak 060jiee TOYHO ONHUCHIBAIOIIEE 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIU OT
TEMIIEPATYPHI.

3aBUCHUMOCTbh CKOPOCTH XMMHUYECKHUX PEAKINI OT MPUPOIbl PEATUPYIOLIETO BEIIECTBA.
[TonssTne o xaranuse u Karanu3aropax. Karanurnueckue peakuuu. ['OMOT€HHBIM W
FeTepOreHHbIM  Kartanu3. MexaHu3Mm  JeHCTBUSL  KaTajau3aToOpoB. AKTHBHBIE  LEHTPbI
katasnnzaropos. Katanutuueckue s1pl. [IpomoTopsl. 30uparesbHOCTh KaTaaIu3aTOPOB.
Tepmogunamuka. TepmomuHamuueckass cucrema. Paza. ['ereporeHHas W TOMOIrEHHas
cuctembl. KomnoHneHTs! cuctembl. DyHKIUU U TApaMETPhl COCTOSIHUA. BHYTpeHH s sHEprusl.
[lepBoe Hauano (3aKOH) TepMOAMHAMMKH. ODHTaiubnus. CTaHIApTHOE COCTOSHHUE BEIIECTBA.
CrangapTHas PHTAIBIIUS PEAKIIUH.

Tepmoxumus. TepMmoxumuueckoe ypaBHeHue. 3akoH JlaByasbe-Jlamnaca. OCHOBHOW 3aKOH
TEPMOXUMUH - 3aK0H ['ecca. Kpyrosble npouecchl (LIUKIIbI).

OHTponus Kak (yHKIMS COCTOSHHUS CUCTEMBL. TepMOAMHAMHUYECKasi BEPOSTHOCTb COCTOSHUS
cucrembl W. CrangaprtHas 3HTponus. Bropoe Hauano (3akoH) TepMOJUHAMUKHU.

[Toctynar Ilnanka (TpeTbe Hayajllo TEPMOIMHAMMKH). M3MEHEHHE SHTPOIMHU BELIeCTBA C
YBEJIIMUYEHUEM TEMIIEPATYPBHI.

Oneprus ['n66ca. Ca3annas sHeprusi. HanpaBiaeHHOCTh XMMHUYECKOT'O MpoLecca.

OOGparumbie U HeoOpaTHMble peakuuu. Xumudeckoe paBHoBecue. [Ipunmun Jle Ilartense.
CMeleHne XuMU4eCKOro paBHOBECHS.

PactBopsl. Kiaccudukamnust pacTBOpOB 1O arperaTHOMy COCTOSHHIO. HacwimieHHEbIe,

HEHACBILICHHBIE U NIEPECHILICHHBIE PACTBOPHI.

Konuenrpanusi pactBopoB. KoHIeHTpupoBaHHBIE W pa3z0aBieHHbIE pacTBOPBL. CrocoObI
BBIPAKCHMS KOHLIEHTPALlMU PaCTBOPOB.

DIEKTPOTUTHI M HEANIEKTPOINTHL. CHITbHBIC, ClTa0ble U CPETHEH CHIIBI DJIEKTPOJIUATHL.
OnexrponauThueckas auccounanus. OCHOBHBIE IOJIOXKEHHMSI TEOPHH JJIEKTPOIMTHYECKOU
auccoranuu. MexaHusM aucconnanui. KucioTel, OCHOBaHHS U COJIU ¢ TOYKHU 3peHust TO/I.
Crenenp qucconnanuu. KoncranTta qucconuanuu. 3akoH paz6asieHust OcTBanbaa.
DnekTpoiauTHueckas aucconuanus Boabl. MoHHOe mnpousBeneHue Bojabl. BomopomHsiii u
TUAPOKCUIIBHBIN MOKa3aTenu. pH pacTBopoB coiei.

[IpousBenenue pacTBOpUMOCTH. Peakiium HOHHOro 0OMeHa.

I'maponus coneil. Tunel runponusa. Peakuus cpenpl. CTENeHb U KOHCTaHTa THAPOJINA3A.
Wneanvubie pactBopbl. KosumratuBHble cBoiicTBa pactBopoB. Ocmoc. OcmoTuueckoe
nasieHue. 3akoH Payinsa. Cnenctsus us 3akoHa Pays.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  Teopus ~ OBP. Knaccudukanus
OBP.Oxucnurenu u BocctanoBuTenu. Metoasl cocraBnenus ypasHenuii OBP.

DNEeKTPoIN3. DNEKTPOJU3 PacIiaBOB, BOJHBIX pacTBOpoB. [lonsitue o I'D. CocraBnenue 3.
O/1C anementa. CrannaptHas DIC anemeHTa.

OnexTpoAHble mnoTeHIManbl. CTaHZapTHBIE OSJIEKTPOJHBIE MOTEHUIHUANbl.  3aBUCHMOCTb
3IIEKTPOAHOTO MOTEHIIMANIa OT KOHLIEHTPAIMH BelecTB U TeMuepaTypsl ( ypaBHeHue HepHcTa).
DIIEKTPOXUMUYECKUN P HAIPSHKEHUM METAIIIIOB.

KonnyecTBeHHas XxapaKTepUCTHKA IPOLIECCOB JIEKTpoIin3a (3akoH Dapanes).

Hucnepcubie cucremsl. JlucnepcHas dasza u aucnepcuonHas cpena. CycneH3uu U SMYJIbCHH.
Komnouansie pactBopsl. D dext Tungansa. Koarymsuus. 3naueHue KOITOUIHBIX PACTBOPOB.
Komnnekcusie coenunenus. Koopamnanunonnasi teopusi BepHepa. OCHOBHbIE THIBI K.C.
Homenxknarypa k. c. [IpakTnueckoe npuMeHeHHeE K. C.

Kpumepuu OUCHKU omeema Ha 3aueme

Ounenka Kpurepum orBera
3auTeHo ['mybokoe m xopoliee 3HAHWE W MMOHUMAaHHUE MPEAMETa, B TOM YHCIIE
TEPMUHOJIOTUU u OCHOBHBIX TIOHSITUH; TEOPETHUYECKUX
3aKOHOMEPHOCTEH; (bakTHyeCKuX JAHHBIX; 00CTOSATEIbHBIN,
JIOTMYECKHUI ¥ TPAMOTHBIN OTBET BO BpPEMSI C/lauu 3a4eTa; YACIbHBIN BEC
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OIIMOOK MPU KOHTPOJILHOM TeCTUPOBaHUU — He 6osee 50%.

He3auteno Cna0oe 3HaHUE OCHOBHOW TEPMUHOJIOIUHU, TEOPETUUECKUX
3aKOHOMEPHOCTEH, (PAKTUYECKHX JaHHBIX, OITMOOYHBIA OTBET HA
3a4ere; yJeNbHBIA BEC OMMOOK MTPU KOHTPOJIHHOM TECTHPOBAHUU —
oonee 50%.

9. YYHEBHO-METOJUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE
JAUCHUIIJINHBI
9.1. YueOHasi suTeparypa:
a) OCHOBHAaf:
1. AxwmeroB H. C. Obmas n Heopranuveckasi XuMusi: yaeOHuk st By3os/H. C. AxmeToB.
—M.: Beic. mxk., 2021. — 743 c.

2. T'munka H.JI. OGmas xumus. — M.:Unaterpan-Ilpecc, 2022. — 727 c.
3. T'munka H.JI. 3agauu u ynpaxknenus no oo6meit xumuu. — J1.: Xumust, 2011.
4. HexkpacoB b.B. O6mas u Heopranndeckas xumus. — M.:Xumusi, 1973.
5. Vraii S.A. O6wmas u Heopranunueckas xumust. — M.:BIII, 2000. — 527 c.

6. CamamoB A.X., Kutuesa JI.W., AxranueBa A.I'. JlTabopaTopHblil mpakTUKyM 1O 001IEH 1

Heoprannueckoit xumuu. [lox pen. nmpogeccopa Cynteirosoit 3.X. — Marac, [Tunurpum,

2008. - 71 c.

0) JOMOJIHUTEJbHAS:

1. Crenun b. JI. Heoprannueckast Xumust: yueOHHUK U1 XUMUYECKUX U XUMUKO-
TEXHOJIOTHYECKHX CHeluanbHocTel Bhicil. yueb. 3aBenenuit/b. 1. Crenun, A. A.llBeTkoB. — M.:
Bricmiag mikona, 1994. — 256 c.

2. CyBopoB A. B. OGmias xumusi: yuebHOe mocodue Juis BbICcII. yued. 3aBeeHuii/A. B.
Cysopos, A. b. Huxonsckuii. — CII10.: xumus, 1995. — 624 c.

3. Junun P. A. Peakuinu HeopraHWu4ecKUX BelIeCcTB: cripaBouHuK/P. A. Jlunun. — 2-e u3n.,
nepepad. u gomn. — M.: JIlpoda, 2007. — 638 c.

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

5. 3amaun M ynpakHeHHs 1o oOuiel xumuu: yuebHoe nocodue./Ilox pen. H. B.
Koposuna. — M.: Beicias mkomna, 2003. — 255 c.

6. [Nons6paiix P. A. COopHHK 3a/1a4 ¥ YIIpaXKHEHUH 110 XUMUU: Y uyeOHOoe mocodue st
XUM.-T€XHOJ. CIIell. BbICHI. yuel. 3aBeaenuii/P. A. I'onpbpaiix, E. . Macnos. — M.: Beiciias mkona,
1997. - 384 c.

9.2. UHTepHET-pecypcehl:

http://fizrast.ru/sitemap.htmi
http://www.don-agro.ru
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/ (PT'Bb)



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

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

http://primo.nlr.ru http://nbmgu.rudnexrponnas 6ubanorexa Poccuiickoii rocynapcTBeHHON
O6ubIoTeKU

9.3. IlporpammHoe obecnieyeHune

YHuBepcuter odecreyeH He0OX0AUMBIM KOMILIEKTOM JIMLEH3UOHHOTO U CBOOOIHO
pacIpoCTpaHsIeMOro NPorpaMMHOI0 00ecIIeYeH s, B TOM YUCIIE OTEUECTBEHHOTO IPOU3BOICTBA.

Kaxnp1it 00yyaromuiicss B Te4eHHE BCETO NEpro/ia 00ydeHUs: 00eCTIeYeH WHANBUYaTbHBIM
HEOI'PaHMUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOM HH(POPMAaLlMOHHO-00pa30BaTeIbHON Cpe/ie YHUBEPCUTETA
U3 11000 TOYKH, B KOTOPOH UMEETCS TOCTYI K MH(POPMAIMOHHO-TEJICKOMMYHHUKALIMOHHOMN CETH
«HTEpHET» KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U BHE €€.

YHuBepcuter o0ecrmeueH  CIAEAYIOUMM  KOMIUIEKTOM  JIMLIEH3MOHHOTO  IPOrpaMMHOTO

oOecrieyeHus.
1. JluneH3uoHHOE MpOrpaMMHOE oOecreueHue, ucnonb3lyemoe B Marl'Y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.Ilporpammusrii kommiekc MMUC “Busyansnast Ctynus TectupoBanus’”

1.4. AutuBupycnoe [10 Eset Nod32

1.5.CnpaBouno-nipaBoBasi cucrema “KoHcynbTant”

1.6.CrpaBouno-mipaBoBasi cucrema “I'apant”

Hapsmy C TpaAUIIUOHHBIMU U3JJAHUSAMU CTYACHTBI U COTPYAHHUKU UMCHOT BO3MOXKXHOCTb

MMOJIb30BATHCS SJICKTPOHHBIMU IMOJIHOTEKCTOBBIMHA Oazamu JaHHBIX

Tabnuya 9.1.
Ha3Banmue pecypca CcebLika/goctyn

DOnekTpoHHas OubnuoTeka oHialiH «EnWHOE OKHO K http://window.edu.ru
00pa3oBaTebHBIM peCcypcam»»

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

denepanbHbIi 00pa30BaTeIbHbII HOpTaI: http://www.edu.ru —
yUpEXKJEHUs, IporpaMMsbl, cranaaptsl, BY3s1, Tectsr EI'D,
I'A

DdenepanbHbIi LEHTP UH(POPMAIOHHO- http://fcior.edu.ru -
obpa3zoBatenbHbIX pecypcoB (PIIUOP)

3bC "KOHCVYJIbTAHT CTYZAEHTA". DnexkrponHas http://polpred.com/news
OMOIMOTEKa TEXHUYECKOTO By3a

WznarensctBo  «JlaHby. DIeKTpOHHO-OMOIHOTEUHAS http://www.studentlibrary.ru -
cucrema

Pycckas BuptyanpHas Oubanoreka http://rvb.ru —

WznarensctBo  «JlaHby. DIeKTpOHHO-OMOIHOTEUHAS http://e.lanbook.com -
crcTemMa

ExenenenpHuk Hayku W obOpasoBanus FOra Poccumn http://old.rsue.ru/Academy/A
«AxaneMus» rchives/Index.htm

Hayunas snekrponnast Oubnuoteka «e-Library» http://elibrary.ru/defaultx.asp

DnekTpoHHO-O0nbnmoreuHas cucrema [PRbooks http://www.iprbookshop.ru -

DJIEKTPOHHO-CIIPABOYHAs CHCTEMa JIOKYMEHTOB B http://www.informio.ru
chepe obpazoBanus «MHPOpMUO»



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
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Nudopmanmonno-npaBoBas cuctema «I apanT CeteBas Bepcusl, 10CTyIIHA CO
BCEX KOMITBIOTEPOB B
KopropatuBHoil cetu Uarl'yY

DnekTpoHHO-0nOaroTeuHast cuctema «HOpaitT» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUITJINHBI

Teopernuecknii Kypc

1) Jlexiuu: mpe3eHTaluu.

2) KoHTponbHbIE TECTHI.

3) Cnucok BOIpoCoB ISl MPOBEJACHUSI COOECEeI0BaHMUS.
4) TaOmuis!.

5) BapuanTs! 3ajaHuil 1151 KOHTPOJIBHBIX PaloT.

JlabopaTopHbBIi NPAKTUKYM

1) Temaruka u onrcaHue 1a60paTOPHBIX PabOT (CrENHaIbHO pa3pabOTaHHBINA M W3JaHHbIH
1ab0PaTOPHBIN MPAKTUKYM JIJISI CTYJICHTOB XUMUYECKOT'O HAIIPABIICHUS ).

2) Habop XMMHYECKHX PEaKTHBOB K KaX10# 1ab0paTOpHOIl paborTe.

3) JlabopaTtopHble yCTaHOBKH, 000pYy/I0BaHHUE.

11. METOJIMYECKHUE YKA3ZAHUS J1J151 OBYYAIOIMXCS 1O OCBOEHMIO
JUCHUTIIMHBI

Jucuunnrza « XuMush HarpasiieHa Ha popmupoBanue kommnereHuuit: YK-1, OIIK-2.

IIpomexxyTo4dHast arTecTanys IpeanoisaraeT 3ader.

[Tpuctynas K H3y4yeHHIO IUCLMIUIMHBI, HEOOXOAMMO B TEPBYIO OuYepelb O3HAKOMHUTHCA C
coJiep;kaHueM padoueit mporpammsl gucuumiauHel (PITT).

Jlexuuy UMEIOT UENbI0 JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYUHBIX 3HAHUN.

[Ipu usyuenun u npopaboTKe TEOPETUUECKOTO MaTepralia AJisd OaKanaBpoB HEOOXOIUMO:
- IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHATUHA MaTepuai U JOIOIHUTH €r0 ¢ y4eTOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIMTEPATYPHI;
- IpU CaMOCTOATEIIBHOM M3Y4EHMM TEOPETUYECKOW TEMBbI CHAEJIAaTh KOHCIEKT, MCIOJIb3Ys
pexomennoBanHele B PIIJI  nuTeparypHble  HMCTOYHMKM UM pecypchl  MHQOPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTu «HTepHEeT»
- MIpU TOJATOTOBKE K MPOMEXKYTOUHOM aTTecTalyy MO MOJYJI0 HCIOJIb30BaTh MaTepuaibl (oHaa
OLICHOYHBIX CPECTB.

JlabopaTopHble 3aHATUS MIPOBOASTCS C IIENIbI0 YIIyOJIeHUs] M 3aKpEeIUIeHUs 3HaHHM, MOJTYy4EeHHbIX
Ha JIEKIUSAX U B MPOLIECCE CaMOCTOSATENIbHOW padoThl HajJl HOPMAaTUBHBIMH JJOKYMEHTaMH, YUeOHOH U
HAay4YHOU JIUTEPATYpPOU.

[Tpu moAroTOBKE K 1a00OpPaTOPHOMY 3aHSATHIO HEOOXOIUMO:
- U3y4UTh, IOBTOPUTH TEOPETUUECKUN MaTepHUall 110 3aJaHHON TEME;
- IIpY BBIIIOJIHEHUH JIOMAITHUX PACUETHBIX 3aJJaHUI, U3YYUTh, IOBTOPUTH TUIIOBBIE 3aJaHUS,
BBIIIOJIHSIEMBIE B aYJAUTOPUU.

PexoMennauuu nmo padore ¢ HAyYHOU M y4eOHOI JuTEepaTypoii

Pabora ¢ yueOHOI 1 Hay4dHOI TUTEpaTypOil ABIsETCS INIaBHOW (HOPMOI CaMOCTOSATENIbHOM PabOTHI
U HeoOXonuMMa MpU TOATOTOBKE K YCTHOMY OIPOCY HAa CEMUHAPCKUX 3aHATHUAX, K MOJYJIbHBIM
KOHTPOJIBHBIM paboTam, OIpocy, sk3aMeHy. OHa BKIIIOYaeT MpopadOTKy JIEKIIMOHHOTO MaTephana —
W3Y4YCHHE PEKOMEHJOBAHHBIX NCTOYHHUKOB U JIMTEPATYpPHI 110 TEMATHUKE JeKUUH.  KOHCHIEKT jaekuuu
JOJDKEH  COofiepKaTh  pe(epaTUBHYIO 3aluCh OCHOBHBIX BOIPOCOB JICKLUH, IPEIJIOKEHHBIX
npernojaBaTeneM cxeMm (Ipu MX JAEMOHCTPALMU), OCHOBHBIX MCTOYHHMKOB U JIUTEPATYphl 110 TEMaM,
BBIBOJBI 1O KaXIOMy Bompocy. KOHCHEKT MoMKeH ObITh BBINOJIHEH B OTACIBHON TeTpagu 1o
npeamery. OH JODKEH ObITh aKKypaTHBIM, XOPOLIO YHUTa€MbIM, HE COJEp’KaTh HE OTHOCSIILYHOCS K
TeMe HH(OPMAIIHIO UIH PUCYHKH.



Aynutopust Nel17.

386132, Pecrtybmnuka Murymerus, r.o. ropon Haszpans,
r.Hazpans, Tep. ['amyp3ueBckuil aIMUHUCTPATUBHBIN OKpPYT,
yi1. MaructpansHas, 1. 39«a» Aya. Nel17.

Inomams 71.6 M2

Crienmanu3upoBaHHas yueOHast MeOeNb IS
00y4aIOIIMNXCs U TPEToIaBaTelis; TEXHUUECKHE CPEeICTBa
00yucHHs (KOMITBIOTEpHAs TEXHUKA, TOCKa,
MyJIBTUMEIMIHOE 000py/IOBAHUE: HHTCPAKTUBHAS JOCKA,
MPOEKTOP); AOCTYI K HHOPMAIIMOHHO-
TEJICKOMMYHHKAIIMOHHO# ceTi HTepHET; yueOHO-
METOJIMYCCKUE MATCPHAIIBL.

Jnst camocToATeNnbHOM paboThl 00y4aromuxcs. Ay IuTOpHs
Ne 116

386132, Pecybnmka Unrymerus, r.0. ropox Ha3pans,
r.Haspansb, Tep. 'aMmyp3ueBCKuil aiIMUHUCTPATUBHBIN OKPYT,
yi. MarucrpanpHas, 1. 39«a» Ayn. Nell6.

IInomans 36,2 M

pabouue MecTa TUTS obOyyJaronuxcs,
TEXHUYECKHUE CcpeacTBa oO0ydeHUs (HOYTOYK,
JIOCKa), NocTynm K cetn HWHTepHer, y4deOHO-
METOJIMYECKUE  MaTepHalibl,  AJICKTPOHHBIC
00pa3oBaTelbHbIC PECYPCHI.
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Pabouas mporpamma TUCHUIUTHHBI « XHUMUS» COCTaBJICHA B COOTBETCTBUU ¢ TpeboBanusmMu OI'OC
BO no nanpasnenuto noarotroBku 03.03.02 ®dusuka, yrBep:KIE€HHOTO MPUKa30M MUHUCTEPCTBA HAYKHU
u BhIciiero oopaszoBanus Poccuiickoit @enepanuu ot «07» aBrycra 2020 r. Ne 891

[TporpamMmmy cocTaBuIH:
npodeccop kapeapsl xumuu CanamoB A.M.
CT. iper. kKadeapbl XUMUU Koctoesa A.U.

Pabouas nporpamma yTBepikJieHa Ha 3aceJaHuu Kadeapbl XUMUU

[TpoTokoun 3acenanuss Ne _8 or « 27 » ampens_ 2026 r.

[Iporpamma o00peHa Y4eOHO-METOAMYECKOH KOMUCCHEH (PU3HKO-MaTeMaTHYECKOTo (haKyabTeTa
[IpoTtokon Ne 6 ot «28» anpens 2026 rona.
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CBeleHusi 0 mnepeyTBep:KIeHHMH TMPOrpaMMbl Ha oO4YepedHOH Y4YeOHBbIH ToaA H
perucTpanuu u3MeHeHui

YueOubIii Pemrenue Buecennrie nzmMenenus Iloamuce 3aB.
roJ Kadeapbl Kadeapou
(Ne mporokoa, 1ata)
2026-2027r. Ne 11 oT «27» @DoHJT OIIEHOYHBIX CPEJCTB yKa3aH
anpens 2026 roxaa. KaK IPUJIOKEHHE.

[Ipornucanbl HHIUKATOPHI
JTOCTH>KEHHE KOMIIeTeHIIuH (3HATD,
YMETh, BIAJICTh)




