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1. HEJIAX OCBOEHMUA YUYEBHOM JACIHUITINHBI
]_IGJISIMI/I OCBOCHHA OJUCIHUITJIINHBI «XUMUI SABJIAKOTCA:
- H3y4YE€HHUE CTYJEHTaMH OCHOBHBIX MOHATHUN U 3aKOHOB XUMUHU;
OCBOEHHE OCHOBHOTO MaTe€pHaia Mo CTPOCHUIO aTOMOB, XUMHYECKOMN CBSI3H U 3aKOHOMEPHOCTSIM,
CBSI3aHHBIM C IEPUOANYECKUM 3aKOHOM U MEPUOUUYECKON cucTteMon sneMenToB /1. U.
Menneneena;
- H3yYCHUE OCHOB XMMHUUYECKON TEPMOJUHAMUKHA U KUHETUKH XUMUYECKHUX MPOLIECCOB;
- MOJIyueHHE TTyOOKMX 3HAHHI IO TEOPHH PACTBOPOB U TEOPUU DIEKTPOXUMHUUECKUX
MIPOIECCOB.

2. MECTO YYEBHOM JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO
JucuurmmHa «XHUMHS» OTHOCHUTCA K 00s3aTeIbHOM YacTH — JUCHUILIMH broka 1
n3ydaercsi B 1 cemecrpe.
Ta6auna 2.1.
CBsi3p IMCHMILUIMHBI «XHMHSD> € NOCACAYOIMIMMH JIMCUMIVIMHAMM H CPOKH HX
H3YYeHU s

Kon JIMCUMIUTUHBL, TOCIHEAYIOUUE 32 JAUCHUTUTHHON Cemectp
JICTTUTUTAHBI «XuMHSD
51.0.09.02 MonexkynspHas Gusuka 2
b1.B.JIB.08.01 Konuernius coBpeMEeHHOT0 €CTeCTBO3HAHUS 4
b1.B.09 TepMmoarHaMuKa 6
b1.0.17 KBanroBast Teopust 7
b1.B.12 dusnueckas KHHETHKA 8

B pe3yiabTaTe 0CBOCHUA TUCHUIVIMHBI CTYACHT T0JI7KCH
3HaATb:

e [IpuHIMOBI KIacCCU(PUKALUU 1 HOMEHKJIATYpY HEOPTaHUYECKUX COETMHEHUN;

e (OCHOBHBIE TUIBI XUMHUYECKUX CBS3€EH;
e  (OCHOBBI COBPEMEHHOW TEOPUU CTPOCHUS aTOMA;
e Teoputo KOMIUIEKCHBIX COEIMHEHUI;
e  (OCHOBBI PHEPIeTUKU U KUHETHUKU XUMUYECKUX MPOLECCOB;
e Teoputo pacTBOPOB HEIJEKTPOIUTOB U IEKTPOJIUTOB;
e  (OCHOBBI ATEKTPOJUTUUECKHUX MTPOIIECCOB.
YMmeThb:
e HaxomuTeh CBs3b MEXIy CTPOEHHMEM BEIIECTBA U €ro  XUMUYECKUMHU

BO3MOXKHOCTSIMH;

e Pemarp m00bIe XUMHYECKHE 3aJaud, OMUPASCh HA TEOPETUUYECKUU MaTepuai
OCHOB XHUMHUH;

e [lpoBoguTe mpocTelmMe pacdy€Tbl 0  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIM
PEaKIusM, SJHEPTeTUIECKUM H KHHETHUECKUM MPOIEccaM, TEOPUU PACTBOPOB;

e Palorare B naboparopuu ¢ HCIOJIB30BaHUEM MPOCTEiIIero 1abopaTopHOTO
000py10BaHMUS;

e CoCTaBisaTh XUMHUYECKHE PEAKIIMH JIOOBIX XMMHYECKHX IMPOIIECCOB U BBIMOJIHATH
Ha UX OCHOBC HCO6XOI[I/IMBIC PAaCUCThI.

Baangern:

e MeToIUKOM MPOBEACHUS XUMUYECKOTO PKCIIEPUMEHTA B JIA0OPATOPHBIX YCIOBHUSX;



pe3yn

bTAT OTPULIATEIIbHBII;

nabopaTopuu

YMeHueM NpaBUWIBHOTO OOBSICHEHUS PEe3yJIbTaTOB 3KCIIEPUMEHTa, €CIU JaXe

MetoamMu oka3aHus IEPBOM MTOMOIIY IPH HECYACTHBIX CIY4YasiX B XMMUYECKOU

3. KOMIIETEHIIMHA OBYYAIOIIEI'OCs, ®POPMUPYEMDBIE B PE3YJIbTATE
OCBOEHMSA YYEBHOU JUCHUIIJIMHBI.

[Ipouecc m3ydyeHus: AUCUUILIMHBI HAMIPaBJIeH Ha (OPMUPOBAHUE FIEMEHTOB CJEIYIOIINX
komrereHmit B coorBerctBUU ¢ DPI'OC BO um OIIOII BO no panHoMy HampaBiIeHHUIO

MOJITOTOBKHU:
Haumenosa Kon, Kon, HAHUMEHOBaHHE HHIUKATOPA
HHMe KaTeropuy| HaunMeHOBAaHMe AOCTUKEHH S
(rpynnsi) YK YHHMBEPCAJIbHOMN YHHMBEPCAJIbHON KOMIIETEHIIUH
KOMIIeTeHIIUH
YuuBepcanbuble komnereHnuu (YK)

Cucremnoe u kpu- YK-1. Cnocoden YK-1.1. Ananuszupyer 3anady, BbLACISS €€

THYeCKoe OCYLIEeCTBJIATH  MO-| 0a30BbI€ COCTABJIAIOILNE;

MBIILICHIE HCK,  KpUTHIECKHH YK-1.2. Onpenenser, HHTEPIPETHUPYET U
aHans3 uHpopma- pamkupyeT HHPOpMAIHI, TPEOYEeMYO I PEIICHUS
1nH, IPUMEHITD MIOCTaBIIEHHOM 3a/1a4W;

CHCTEMHBIH IOAXO0/
IS PEleHns mocTa- YK-1.3. OCYIJ.[GCTBJ'I}IUGT MoucK uHboOpMauu
BJICHHDBIX 38144 JUISL pElIeHUs IMOCTABJIEHHOM 3a/Jayd MO pa3IMYHbIM
THUIIaM 3aIPOCOB;
YK-14. Ilpu o6paGorke  uH(pOpManuu
ornu4aeT (GakTbl OT MHEHHH, WHTEepIpeTalnid,
OLICHOK, (opMHpyeT COOCTBEHHbIE MHEHUS U
CYXKJIEHUSI, apTyMEHTUPYET CBOM BBIBOJBI U TOUKY
3peHus;
YK-15. PaccmarpuBaer W mpeajaraer
BO3MOXXHBIE BApUAHTBl PEUICHMS] IOCTABICHHOU
3aJ1a4uM, OIIEHUBAs UX JOCTOWHCTBA U HEIOCTATKH.
Oobmenpodeccnonanbubie komnereHuun (OIIK)
HNudopmann OIIK-1. Crnocoben OIIK-1.1. 3naer ¢u3nvecKkue OCHOBBHI MEXAHHWKH,
OHHO-KOMMYHMKA- [IPUMEHATh  0a30BbIEMOJICKYJIAPHON (U3UKH, MPHUPOLY KoieOaHWH U BOJH,
THBHAS  IPaAaMOT-BHAHUS B  00JIaCTH/OCHOBBI TEPMOJMHAMUKH, JIEKTPUUECTBA U MarHETH3Ma,

HOCTH NpPH pelle-
HuM  npodeccuo-
HAJBHBIX 3a1a4.

(puzuKo-maremMaruyec-
KHX M €CTCCTBECHHBIX|
Hayk B cdepe cBoeil
Nnpo¢ecCHOHATLHOM
nesATeJbHOCTH.

ONITUKH, OCHOBBI AaTOMHOM U SiA€pHON (PU3UKH, TOHUMAET)|
MIUPOTY ¥ OTPaHUYEHHOCTh NpPUMEHEHHs (DHU3HKH
MCCIIC/IOBAaHUIO TIPOLIECCOB M SIBJIEHUH B MpUPOAE H
oOu1ecTBe.

OIIK-1.2. VYmeer HCHOIB30BaTh TEOPETHUECKUE
BHAHUS TP OOBSICHEHWH PE3YJIbTaTOB SKCIIEPUMEHTOB,
NPUMEHATh 3HAHUSA B O0JIACTH (PU3MKHM U1 OCBOCHHMS
o0menpodecCHOHANBHBIX ~ JAWCIUIUIMH H  PEIICHUs
npodeCCHOHATIBHBIX 3a/1a4, OLEHHBAET JOCTOBEPHOCTD
MOJYYCHHOTO PEIICHHsI 331a4H.

OIIK-1.3. Bmageer HaBbIKaMH  (PU3UYECKUX

WCCIICIOBAHMH, CIIOCOOCH TMepeaaBaTh pPe3yibTaT




MPOBEACHHBIX MCCIEIOBAHUM B BHJIE€ KOHKPETHBIX
pPEeKOMEHIIalluii B TEPMHUHAX NPEIMETHOW 00JacTh
3HAHUS.

4. CTpyKTypa M coep:KaHue TUCHHUIIHHBI (MOTYJIs1)
4.1. CTpyKTYypa JUCHUIIHHBI (MOIYJIA)

OO0mias TpyJ0€MKOCTh AUCIUIUIMHBI COCTABIISIET 2 3aU€THBIX €/IMHMUIIL, 72 YacOB.
O0beM IMCUMIIMHBI M BUbI Y4eOHOH padoThl

Buj yueOHoii padoThl Bcero 1
4yacoB cemMecTp
OO0m1as TpyA0€MKOCTh JTUCITUTLIMHBI 72 12
AyIUTOpHBIE 3aHIATUS 50 50
Jlexknun 18 18
JlaGopaTopHble 3aHATH 32 32
CamocTtosTenbpHas paborta 22 22

4.2. COAEP KAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3AEJAM) C VYKA3AHMEM OTBEIEHHOI'O HA HHUX KOJIMYECTBA
AKAJEMUYECKHUX UWJIN ACTPOHOMHUYECKHUX YACOB U BUJIOB YYEBHbBIX

3AHATUIA
NeNe | HammenoBanme pasjaesa o Buanbi DopMbI
n/n (TembIl) & | y4eOHO#i padoThI TeKYyIIero KOHTPOJIsA
S| J3 Cp yCIeBaeMOoCTH
S
1. | OcHoBHBle mOHATHA XH- | 1 1 2 2 CobecenoBanue,
Mud. CTeXHOMETPHYCCKUE TECTOBBIN KOHTPOJIb,
3aKOHBI. KontposnbHas padora 1
2. | OcHoBHBIE Kiacchl Heop- | 1 2 4 2 CoGecenoBaHnue,
TaHUYECKUX COETUHEHHI TE€CTOBBII KOHTPOJIb.
KonTtposnbHas padota 2
3. | Crpoenne aToma. 1 2 3 2 CobGecenoBanue,
TECTOBBIN KOHTPOIIb.
KonTponbHas pabora 3
4. | Ilepuonuueckuit 3akoH u | 1 2 3 2 CoGecenoBaHnue,
NepuoanyvecKas CcHcTeMa TECTOBBIN KOHTPOJIb.
XUMHYECKUX  DJIEMEHTOB KonTpomnpnas pabora 4
J.M.Menneneena.
5. | XuMuueckas CBS3b. 1 2 3 2 CobecenoBanue,
TE€CTOBBIM KOHTPOJIb.
KonTponpHas pabora 5
6. | CxopocTh xumuyeckux | 1 2 3 2 CobecenoBanue,
peaKuui. XUMHUYECKOE TECTOBBIM KOHTPOJIb.
paBHOBECHE. KontponbHas pabota 6
7. | DHepreTuka W HampasieH- | 1 2 3 2 CobecenoBaHnue,
HOCTh XHUMHYECKHX IIpO- TECTOBBI KOHTPOJIb.
1L[ECCOB. KonTponbHas pabota 7
8. | PactBoprl. Teopust asmekt- | 1 2 4 4 CobecenoBanue,
POJIMTUYECKOU JTHCCOLMa- TECTOBBII KOHTPOIIb.
003038 KoHnTtposbHast pabota 8
9. OKUCINATEIIFHO-BOCCTAHO- 1 2 4 2 CobecenoBanue,
BUTEJIHHBIC PEAKIINH U TECTOBBIN KOHTPOIIb.




JJIEKTPOXUMHUUYECKHUE IIPO- Konrpomnsnas padora 9
LI€CCBHI.
10 | Kommiekcuble coemuue- | 1 1 3 2 CobecenoBanue,
HUS. TECTOBBIA KOHTPOJIb
KonTposabHas padora 10
HUTOrIO: 18 32 22

Conep:kaHue QJUCHUILIAHBI «XHUMMDY
Pa3znen 1. BBenenue

OcHoBHbIE TIPOOJIEMBI COBPEMEHHOM HeopraHmdeckoil xumuu. Pycckas HOMEHKIJIaTypa
HEOPraHUYECKUX COEAMHEHUN (KUCIIOPOA, OKHUCEN, THIPOOKUCH, BOJA, LIEN0Yb, IEPEKUCH
BOJIOPOJIa, CEPHOKHUCIHBIN, XJOPUCTBIA U T.1.). MexayHapoaHas HOMEHKIaTypa. XUMHS U
AKOJIOTHSL.

OCHOBHbIE TIOHSATUS U 3aKOHBl XMUMHUHU. ATOMHas €IUHULA MacCchl. ATOMHas H
MOJIEKYJIsipHas Maccbl. Moiib. MosbHast macca. BanentHocTh. CTeneHb OKUCTICHUS. DKBUBAJICHT.
MounbHas mMacca 3kBUBajeHTa. OnpeneneHuss XMMUYECKOrO SKBUBAJIEHTA 3JIEMEHTa, KUCIIOTHI,
TUAPOKCUAA, COJM, OKcuaa. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE OSKBUBAJIECHTHI. 3aKOH
CTEXUOMETPUHU. 3aKOH SKBUBAJIICHTOB.

Pasnen 2. OcHOBHBIE KJIacChl HEOPTAHMYECKHUX COeIMHEeHM I

Knaccudukanusa HeopraHmdeckux coenuHeHud. OKCUIBI, KHUCIOTHI, OCHOBaHWSI,
comu. Knaccugukanus, pusnyeckre 1 XMMUYECKHE CBOMCTBA, CIIOCOOBI TIOTYYCHUSI.

Pa3znen 3. Crpoenne atoma. Pa3putue npeacraBjieHHil 0 CTPOCHUH aTOMa
ATOM — Kak cioxHas cucrema. CiaoxHas cTpykTypa siapa. [IpoToHbl 1 HEHTPOHBI.

JIBOMCTBEHHAs Mpupoja 3MEeKTpoHa. Macca U 3apsJ 3JIeKTpOHOB. BoiaHOBBIE cBOMCTBa
anekTpoHoB. CooTHoLIeHHe HeompeneiaeHHocTH ['elizenOepra. Ilonstue opoburanu. BomHnoBas
¢byHkuus u BoiaHOBoe ypaBHeHue lllpenunrepa. PaguanbHas m opOuTanbHas COCTaBISAIOIINE
BOJIHOBOH (DYHKIIMH.

KBanToBble uncina. CTpyKTypa 3JIeKTPOHHBIX 000si0ouek. KBaHTOBBIE ypOBHM, KBAHTOBBIE
MOJTypOBHH, S-, P-, d-, f- aToMHbIe opOuTanu. [Ipasuia KieukoBckoro. PeabHblie pacioaoXeHus
YPOBHEH U MOLYPOBHEH B aTOME.

OcHOBHbIE TNPHUHIMIIBI paclpeAeseHus] 3JIEKTPOHOB B aTOME: MPHUHIMII HauMEHbIIEH
sHepruu, npuHuun [laynu u npasuno I'ynaa.

N300paxeHne 3MeKTPOHHON CTPYKTYphl aroma MpU MOMOUIM 3JEKTPOHHBIX (opMyn U
KBAHTOBBIX S4YEEK. DHEPreTUUECKNE AUArPAMMbI MHOTO3JIEKTPOHHBIX aTOMOB.

Pasznen 4. Ilepuoanyeckuii 3aKoH M nepuoanyveckasi cucrema iementon JI.U.
MemnpeieeBa

[loncku  ocHOBBI  KiaccU(UKAMM  XUMHUYECKHX  DJIEMEHTOB  JI0  OTKPBITUA
NEPUOANYECKOT0 3aKOHA.

Tpu stana padotst .M. MenneneeBa B 00J1aCTH CUCTEMaTUKU XUMHUYECKUX 3JIEMEHTOB.
@opMmyaupoBKa NEPUOAMUYECKOTO 3akoHa. Co34aHME NEPUOJNYECKOM CHCTEMBI AJIEMEHTOB.
Jlorudeckuie BHIBO/IBI U3 IEPUOAMYECKOTO 3aKOHA U TEPUOIUUYECKON CUCTEMBI JIEMEHTOB.

CoBpemeHHass (QOpMyJIHpPOBKa MEpHUOAMUECKOro 3akoHa. CTpPyKTypa COBpEMEHHOM
MIEPUOIUYECKON CHUCTEMBI AJIEMEHTOB. KOpOTKONMEpHOIHBIN W JIMHHONEPHOIHBIA BapHAHTHI
nepuoanueckoi cucreMsl. Ilepuon. I'pynma. Jlenenue rpymnmsl Ha NOArpynnsl. Tunuyeckue
AIIEMEHTHI, IOJIHbIE aHAJIOTH.

S-, p-, d-, f- anemenTrI. BHYTpeHHSs 1 BTOpHYHAS TIEPHOANYHOCTb.

3aKOHOMEPHOCTH M3MEHEHHUS] OCHOBHBIX XapaKTEpUCTUK aTOMOB IO MEpHoJaM H
rpynnam. Paauycel aToMOB M HMOHOB, DJHEpPrHsl HOHM3ALMM, CPOJACTBO K DIJIEKTPOHY,
3JIEKTPOOTPULATENBHOCTh: HW3MEHEHHMSI JTHX XapaKTepUCTUK MO IMEpUoJaM M Ipynmam.
3aKOHOMEPHOCTH H3MEHEHHs BAJIEHTHOCTH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB
3JIEMEHTOB U CBOMCTB OJHOTHUIHEIX COCIUHEHUI.




BasieHTHBIC 3JIEKTPOHBI U MHOTOOOpa3ue BaJCHTHBIX COCTOSHHN aToMOB S-, p-, d-, f-

JJIEMEHTOB.

Pa3pen 5. Xumnueckas cBf3b

Tunsl xumuueckoi cBszu. KoBaneHTHas (mosisspHas M HEMOJsIpHasi). MeToa Ba€HTHBIX
cesazeit (MBC). Curma- u nu-cBsizu. OCHOBHBIE XapaKTEPUCTUKKH KOBAJICHTHOU cBs3u. J[MHa u
sHeprus cBs3u. KpaTHOCTh cBs3u. ['mOpuansanusi aroMHbIX opOuTaneil. MeToa MOJeKyIspHbIX
opoutaneii (MO JIKAO). DHepreTnyeckue AuarpaMMbl TOMO- W TETEPOSACPHBIX MOJICKYIL.
[Tonsipusanus cBs3U. JIMIOIBHBIM MOMEHT CBA3U. XapaKTEPUCTUKH B3aMMOJEHCTBYIOIIHUX
aTOMOB: NOTEHIMAJ HOHU3AIUH, CPOACTBO K AJIEKTPOHY, AIEKTPOOTPULIATENBbHOCTh. MoHHas
CBA3b KakK IIpeleNIbHBIA Cllydal KOBAJICHTHOW IIOJSAPHOW CBSA3HU. JIOHOpHO-aKLENTOPHBIN
MEXaHU3M O00pa30BaHUA KOBAJCHTHOM CBs3U. BomopoaHass cBsi3b. MexXMoneKyisipHas U
BHYTPUMOJIEKYJIIpHAsl BOAOPOJIHAs CBs3b. MEXMOJIEKYISIpPHbIE B3aUMOACUCTBUS MOJIEKYJL.
3HaueHHEe BOJOPOAHBIX CBA3ed. Mertaimueckas cBs3b. KoOMIUIEKCHBIE — COEAMHEHUSI.
Koopnunanmonnass Tteopus. THUNUYHBIE KOMIUIEKCOOOpA3oBaTeiM ¥ JIMTAaHABL. MOHO- U
MOJIN/ICHTATHBIE JIMTaH]bl. XeJlaTHble KOMIUIEKChl. M30Mepus KOMIUIEKCHBIX COEIUHEHUH.
Knaccugukarus 1 HOMEHKIIaTypa KOMIUIEKCHBIX COeMHEHNH. KBaHTOBOMEXaHWYECKHE METOBI
TPAKTOBKM XMMHUYECKOW CBSI3M B KOMILUIEKCHBIX CO€AMHEHUsX. Jlucconmanus KOMIUIEKCHBIX
coenHeHUM. KoHCTaHTa HECTOMKOCTH KOMIUIEKCHOIO HOHA. IIpuMeHEeHHe KOMIUIEKCHBIX
COEeIMHEHUI.

Paznen 6. KuneTnka u MeXaHM3M XUHMHYECKHX peaKI UM

CKOpOCTh XMMHYECKOM peaklMH, €€ 3aBUCUMOCTb OT MPUPOAbl U KOHIIEHTPALMH
peareHToB, TeMIieparypsl. KoHCTaHTa CKOPOCTH, €€ 3aBUCUMOCTh OT TEMIIEpaTyphl. Y paBHEHHE
AppeHnyca. JHeprus aktuBauuu. [IoHsTHE O TEOPUM AKTUBHBIX COYAAPEHUN, aKTHBUPOBAaHHOM
KOMIUIEKCE B TEOPUHU aOCOJIOTHBIX CKOPOCTEH peakiuuu. MexaHu3M U KUHETHKa peakuui B
FOMOreHHbIX M rereporeHHelx cuctemax. llennsle (H.H.CemeHoB) wu kosiebarenbHble
(b.Il.benoycoB, A.M.)XKabotuHckuii) peakiuu. ['oMOreHHbIN U reTeporeHHbI katanu3. Kune-
TUYECKUM BBIBOJI 3aKOHA IEUCTBYIOIIUX MacC.

WNuruburopsl n nuurudbupoanrie. OCOOEHHOCTH KMHETUKH ra30(a3HbIX, KUAKOPa3HBIX U
TBep0(a3HbIX peakuuil. MexaHu3Mbl peakii ¢ ydacTHEM OPraHUYEeCKUX COeIMHEHHH.

Xumuyeckoe paBHoBecue. OOpatuMble U HeoOpaTHMMble XHMHYECKHE PEAKIUH.
CocrosiHMEe paBHOBECHUS U MPUHIUI MUKPOCKOITMYECKOM 00paTUMOCTH peakiuu. Kunernueckuit
Y TEPMOJIMHAMMYECKUI MOIXO0/bI K OITMCAHUIO XUMHUYECKOTO PAaBHOBECHSI.

KoHcTaHTa XMMHMUYECKOTO paBHOBECHsSI U pas3lIMuHble crnocoObl ee BbIpakeHus. CBs3b
KOHCTaHTBhl XMUMHYECKOI'O paBHOBECHS CO CTaHJApTHBIM M3MEHEHHeM »JsHepruu ['unbdbca.
CMmeleHre XuMU4YEeCKOro paBHOBECHs ITpU U3MeHeHnH ycinoBui. [Ipuniun Jle HlaTense.

Pa3znen 7. DHepreTuka U HANpPaBJIEHHOCTh XMMHYECKUX MPOLIECCOB

OCHOBHBIE TOHSATHSI XMMHUYECKOW TEPMOJMHAMUKU: CHCTEMA, MapaMeTpbl COCTOSHUSA,
pabota, YHEpTHUs, TEIIOoTA.

BHyTpeHHSsI SHEprusi, 1 ee W3MEHEHHE NPH XUMHUYECKUX U (Pa30BbIX MpPEBpALCHHSIX.
[lepBoe Havamo TEPMOAWHAMUKH. OHTAIBIUS OOpa30BaHUS XUMHUYECKHX COCTUHCHUM.
CrannaptHoe cocrosiHue. CraHzapTHble OSHTaIbNMM oOpa3oBaHus. TeroBele A(PPEKTHI
XUMHYECKHUX peakiui. TepMOXMMHMUYECKHE pacdyeTsl, OCHOBaHHbIE Ha 3akoHe ['ecca. Tepmoxu-
MUYECKHE LUKIIBL. TernnoeMKocTs. TeMiiepaTypHast 3aBUCUMOCTD TEIUIOEMKOCTH U YHTAJIbIINH.

BTopoil 3akOH TepMOJMHAMHMKN. DHTPONMS. 3aBUCUMOCTh 3HTPOIUHU OT TEMIIEpaTyphl.
CranpaptHass SHTponus. I3MeHeHue HHTponuu MpH (a30BBIX Mepexojax M XUMHYECKHX
peakiusx. OnHeprus [ub06ca u osHeprus [enpmroneua. Kpurepuii caMonpon3BOIbHOTO
IIPOTEKaHUs MPOLECcCOB. XUMUYECKUN MOTEHIMAI, 3aBUCUMOCTh XMMHUYECKOI0 IOTEHIHANIA OT
KOHIIGHTpAlllW, JABJICHHMS pEareHTOB. YCIOBHE XHMHMYECKOro paBHOBecus. HM3orepma
XUMHUYECKOW PEaKLUH.

Paznen 8. PacTBOphI

PactBOpsl kuzakue (BOAHBIE W HEBOAHBIE), TBepible M Ta3oo0pasHble. CrocoObI
BBIPDAKEHMSI KOHIIEHTPALlMM pacTBOPOB: MaccoBas JIOJIsl, MOJSIPHOCTb, HOPMAJIBHOCTb,



MOJSUIBHOCTb, ~ MOJIsIpHass Joyisl. BiusHMe Ha  pacTBOPUMOCTh JHEPTUU  CTPYKTYpHI
KPUCTAJZIMYECKOTO  BELIECTBA M  JHEPrMM  cojibBaTalMu. PacTBOpbl  HACBILICHHBIE,
HEHACBHIIICHHbIE 1, KOHLIEHTPUPOBAHHbIE 1 pa30aBieHHbIE.. PacTBOpHI HieanbHbIC U pealbHbIE.

[ToHsITHE O KOJUIOUIHBIX PACTBOPAX.

KomnuraruHele cBOMCTBa paCTBOPOB HE 3JEKTPOJIUTOB U JIEKTPOJIUTOB. [[aBneHue napa
OMHApHBIX pacTBOpOB. 3akoHbl Paymsa. Kpuockomus u S0Yy/UIMOCKOMHSI KaK METOMIbBI
ompeneneHuss MOJSIpHbBIX Macc. OCMOC M OCMOTHYECKOE [aBJIEHHWE B HEOPraHUYECKUX U
Ouonornyeckux cucremax. 3akoHsl Payns u Bant ['odda ans pacTBOpoB HE AIEKTPOIUTOB U
ANEeKTpONUTOB. M30TOHNYEcKHii KoahHULIMEHT.

Onexrponuruueckas auccoruanus (C.Appenuyc). CuibHBIE W cla0ble AJIEKTPOJIUTHI.
Crenenp U KOHCTaHTa aucconuanuu. MakTopbl, BIUSAIOIIME HA CTENEHb 3IEKTPOJIUTUYECKOU
muccouuanuu. Kaxymiascs creneHb AWCCOLMALIMKM CHIBHBIX AJIEKTpoiauToB. Jluccoumanus
CJa0BIX 3JIEKTPOIUTOB. 3aKOH pa3BeneHust OcTpaibpaa.

Boma kak Baxseummii pactBopurenb. KoHcraHTa aucconmanuu  Boabl. MoHHOe
Mpou3BeIeHNnE BOAbl. BogopoaHbIil moka3aTens.

I'maponus u conbBOnM3 coneil. KoHcTaHTa paBHOBECUSI peakUMu ruapoian3a. PaKkTopsl,
BIIMSIOIIME HA PABHOBECHE PEAKLIMI THIpOJIn3a.

[Ipou3BeneHrne pacTBOPUMOCTH IIJIOXO PACTBOPUMBIX CHIIBHBIX 3JIEKTPOJIUTOB. Y CIOBUS
OCaQXJICHUSI U pAaCTBOPEHUS OCAJIKOB.

Paznen 9. OxkucanTe/IbHO-BOCCTAHOBHMTE/IbHbIE PEaKIMHU

Teopust OKUCIUTENHHO-BOCCTAHOBUTENBHBIX peakuuid. Kiaccudukanus OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIX  peakuuil. MeXKMOJNIeKYJIApHbIE, BHYTPUMOJCKYJSIPHBIE,  PEaKIUU
auctponopuuonupoBanus.  Oxucnurens. BoccranoBurens.  Ilpoueccel  okuciieHuss u
BoccTaHoBJieHMs. (CocTaBlieHUE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PpPEaKLUN
METOJIOM 3JIEKTPOHHOTO OanaHca M METOAOM moiypeakuuil. CTerneHb OKUCICHHS aTOMOB B
MoJiekye. [IpaBuiia onpeaeneHus CTENEHN OKUCICHNS aTOMOB B MOJIEKYJIaX U CJI0’KHBIX HOHAX.

Pasnen 10. OCHOBBI 3/1€KTPOXUMHH

DNeKTpoAbl, raJlbBAHUUECKHUH 7eMeHT. CXeMaTH4ecKoe N300pakeHHe rajlbBaHUYECKOTO
aNeMeHTa. OJEeKTpOoAHbIM mnoTeHuuan. CraHmapTHbell saekTpoaHblii  noteHuuan. JC,
crangaptHas JJC.

Psn Hanpsbxkenuid. YpaBHenue HepHeTa DnekTposin3 pacTBOPOB U pACILIaBOB.

Pasznen 11. KoMmuiekcHbIe coeiMHEHHU s

Kommnekcusie coequnenus. Koopannauonnas teopust Bepaepa. OCHOBHBIE THIIBI
KOMIUIEKCHBIX coenuHeHui. HomeHkimarypa KOMIUIEKCHBIX coeauHeHuil. [IpakTuyeckoe
MIPUMEHEHUE K. C.

5. OBPA3OBATEJIBHBIE TEXHOJIOT A

[Ipy wW3y4yeHMM TEOpPETHUECKOro Kypca Ha JIeKUUSAX IpeaycMaTpUBAETCs 3al0KEHHE
MarepHaia B BUJe npe3eHTauuu. OTAeabHbIe JEKIUH W3IaraloTcs 1o NpooieMHON TEXHOJIOTHH.

Ha nexmusx ucrosib3yloTcs B KauecTBE JEMOHCTpallMOHHOro marepuana [lepuoanueckast
cucrema siementoB JI. M. MenzeneeBa u psia JpyTrux CIPaBOYHBIX TaOJIULI.

[Tpu u3yuyeHUn CBOMCTB OTAEIBHBIX XMMHUYECKUX COCAUHEHUM M XUMHUYECKHX MPOLIECCOB
IIPElyCMAaTPUBAETCS IOCTAHOBKA JIEKIIMOHHBIX JIEMOHCTPALIMOHHBIX OIBITOB.

HekoTtoprle  paszenbl  TEOPETHYECKOro  Kypca M3ydalTcs C  HCHOJIb30BaHUEM
olepeKarolieil cCaMOCTOSTENIbHON pabOThl: CTYACHTHI MOJYYaroT 3aJaHHs Ha O3HAKOMIIEHHE C
HOBBIM MaTepUajIOM JI0 €ro U3JI0KEHUS Ha JIEKLIUAX.

Ilepen ouepenHoW JNEKIUMEH, KaK IMpaBWIIO, NMPAKTUKYIOTCSA <JIETYYKH» I10 MaTepualy
npeaplayleld JeKUUd. OTO MO3BOJISET ONPENENUTh CTENEeHb YCBOCHUS H3JI0KEHHOIO paHee
marepuana. J{ns Oosiee OCHOBATEIbHOM OLIGHKH YCBOSEMOCTH TEOPETHYECKOro MaTepuasa
CTYACHTAaMH HCIOJNB3YIOTCS TECThl, a TakKe TpPaJULHMOHHbIE IHCbMEHHbIE U YCTHBIE
KOHTPOJIbHBIE MEPONPUATHS (KOJJIOKBHYMBI, KOHTPOJIbHBIE PA0OTHI).



[Tpr npoxokaeHnu J1abOpaTOPHOrO MPAKTUKyMa CTYyAEHTaM Ipejuaraercs paboTaTrh B
MaJIbIX Tpynmnax: ydeOHasi rpynma pa3OuBaeTcs Ha HECKOJBKO HEOONbIIMX Tpynm — mo 2-3
YeJsioBeKa.

Kaxnas rpynma BbINOJHSAET 3anaHue (Ja0opaTOpHbBIE OIBITHI) W3 JIAOOPATOPHOTO
IpakTUKymMa 1o oOmeil u Heopranudeckoil xumuu. Ilpouecc BbIoSHEHHA JTa0OpPATOPHBIX
OTIBITOB OCYIIECTBIISIETCA HA OCHOBE OOMEHa MHEHHUI M BBIOOPA ONTUMAIILHOTO IIYTH PEIICHUSI.

Ha ocHOBaHMM OJTyYEHHBIX AAHHBIX 110 BCEM OIBITAM KaXKIbli CTYAEHT 3aIOJHSET CBOU
7a00paTOPHBIA JKypHall, TJE 3alHChIBA€T pPE3YJIbTaThl OINBITOB, HAOIIONEHUS, COCTaBISET
YPaBHEHMsI PeaKkLUi XUMHUYECKHX IPOLECCOB, €CIM HYXHO IPOU3BOAUT COOTBETCTBYIOLIME
pacyeThl U pe3ybTaThl IPEACTABISET B BUAE IpadUueCcKOil 3aBHCUMOCTH.

Ha cobecenoBanuu ¢ npenojaBaTeneM CTYICHT MpeICTaBlseT O(OPMIIEHHBIH OTYET IO
JaHHOW J1a0opaTopHOl paboTe M OTBEUaeT Ha BOIPOCHl IPENOJABATENs, CBA3aHHBIE C
METOAMKON paboThl, pe3ynbraTamMu M BbiBojgamu. Ilo pspy paboT mnpemycmarpubaercs
NPUMEHEHHE TECTOBOT'O METO/IA «3aLIUTHI».

I'pynnoBas paboTa B XUMHUYECKOW J1abOpaTOpUM CTUMYJIMPYET COINIACOBAaHHOE
B3aUMOJICHICTBHE  MEXJIy CTYACHTAaMH, OTHOIICHHS B3aMMHOW  OTBETCTBEHHOCTH U
corpyaHuyectsa. [Ipu popmMupoBaHuU TPy YUUTHIBAETCS J1Ba IPU3HAKA: CTEIIEHb XUMUYECKOH
MOJTOTOBJIEHHOCTH CTYJIEHTOB M XapakTep MEXJIMYHOCTHBIX OTHOIIEHUH. B psge cioyuaes
CTYACHTaM CaMHUM IIpejyiaraeT pa3OUThCsl Ha IPYMIbI, COCTaB KOTOPBIX BIIOCIEACTBUU MOXKET
KOPPEKTHPOBATHCS JIJIS MOBBIIICHUS Ka4eCcTBa paOOTHI.

B naGopaTopHOM NpakTUKyMe MPH BBIOJHEHUN OTJEJIBHBIX OIBITOB UCIOJIb3YETCSI METO]L
po0JIEMHOTO OOy4YeHHs: CTYAEHT IIOJIyd4aeT 3aJaHhe Ha XUMHUYECKUH NPOLECC, METOJIUKY
KOTOPOI'O OH JIOJDKEH MOA00paTh CaMOCTOSITENBHO, HCXOAS M3 HMEIOIIUXCS PEeaKkTHUBOB,
00CyIUTh €€ C MPEenoJaBaTesIeM U 3aTEM MPUCTYNUTD K €r0 BBIIOJIHEHHUIO.

7. IEPEYEHb YYEBHO-METOJANYECKOI'O OBECIIEYEHMUA J1JIA

CAMOCTOSTEJBHOM PABOTHI OBYUAIOIINXCS O JUCHHUIIJINHE

MOAYJIIO)

Jlex1moHHbBIE 3aHATHUS TPOBOMATCA JieKuHu 1 pa3 B Helento B oobeMe 1 yaca u 2 yacoB
71a00paTOPHBIX 3aHATUHN B NepBOM cemecTpe. JlabopaTopHble 3aHATHS MPOBOAAT €XKEHENEIbHO
B o0beme | yaca B Hepemto. [locie oxoHUaHUS M3ydeHUs KaxJAOH TEMbI CTYJIEHTBHI TMPOXOISAT
TECTUpPOBaHUE, cOOECeJOBaHNE, BBITIOIHAIOT KOHTPOJIbHBIE paOOTHI.

7.1. [lepeueHb-yueOHO-METOUUECKOT0 00ecTiedeHUsl sl 00yHaroMXcs 10 JUCIUILIUHE:
1. Axmeros H. C. O61mmas 1 Heopranudeckas XuMusi: yueOHuk ais By3os/H. C.
AxmeToB. — M.: Bricm. mik., 2002. — 743 c.
2. I'munka H.JL. O6mas xumus. — M.:Uurterpan-Ilpecc, 2002. — 727 c.
3. I'munka H.JIL. 3apaun u ynpaxuaenus no obment xumun. — JI.:Xumus, 2001.
4. Vraii SI.A. O6mas u Heopranudeckas xumus. — M.:BIII, 2000. — 527 c.
5. Canamos A.X., Kutuesa JI.U., AktanueBa A.I". JlabopaTopHBIl IPAKTHUKYM I10
ob1eit 1 Heopranudeckoit xumuu. [lox pen. npodeccopa Cynreirosoit 3.X. —
Marac, [Tunmurpum, 2008. — 71 c.
7.2. Ykazanus U1 00y4yaromuxcst 0 OCBOSHUIO TUCIUITIIMHBI

Taoauna 7.1.

CoaepixkaHue caMOCTOATEIBHOI padoThl 00yUYaOIMXCcst



Homep
pazoena
(memoi)

TeMbl/GOI’lpOCbl, B8blHOCUMDbIE HA
camocmosnmesibHoe ulyiuenue

Kon-60
uacoe

Dopmit
pabomot

1.

IIpocteie u cinoXHBIE BewiecTBa. Pacrmpoct-
PAHEHHOCTh 3JIEMEHTOB B 3€MHOW KOpPE M KOCMOCE.
Xumuueckue U pu3nveckue cBoicTBa BemecTtsa. [lo-
HATHE O YHUCTOM BellecTBe M Ipumecu. OCHOBHBbIE
METOJbI TonydyeHus: ynucThbix BemecTB, [IJIK. Knac-
cupuKalyg XUMHYECKHX pPEareHTOB 10 CTENeHH
yucTOThl [lOHSATHE O XMMHUYECKOW peakuuu Kak
npeBpaiieHny BenlecTB. OCHOBHBIE THUIIBI XHMHYE-
CKMX PpEaKUUH: pEeaKUUu pa3lIoOKECHUsS, COCAUHECHUS,
3aMelieHusi, OOMEeHa, BHYTPEHHEro IMpeBpalICHUS.
Homenknarypusle npasuna MIOITAK Heopranuue-
ckux BemlecTB. Kiaccuduxaimss mpocThIX BeIIECTB.
Krnaccuukanusi CIOXHBIX BEIIECTB IO COCTaBy.
bunapHble coeauHeHus. VHTepMeTaliMuyeckue co-
enuHeHus. Kiaccuduranus CIOXKHBIX BEIIECTB T10
(bYHKIIMOHATLHBIM MTPU3HAKAM.

cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

Snpo kak AMHAMHUYECKas CUCTEMa MPOTOHOB M HEM-
TPOHOB. YCTOHWYMBBIE W HEyCTOWYMBBIE siapa. Pa-
JMOaKTUBHBIA pacnay sanep. Ilepuon moisypacmana.
SnepHble peakuMM M IPEBPALICHUS XUMHUYECKHX
37eMeHTOB.  VICKycCTBEHHass  paJuOaKTUBHOCTb.
«MeueHble» aTOMBbI U UX IPUMEHEHHUE.

cobecenoBaHue,
TECTOBBIN
KOHTPOJTb

OtkpeiTHe nepuoanyeckoro 3akoHa JI.MI. Menne-
neeBbIM. [IpyUHIUIT TOCTPOEHUsT €CTECTBEHHON CHC-
TeMbl dJ1eMeHTOB. Mcnonb3oBanue .M. Mennenee-
BBIM METOJOM WHTEPNOIALNUNA I HUCIPaBICHUS
aTOMHBIX MacC U IPEACKa3aHUs CBOWCTB e€lle HE
OTKPBITBIX 3JIEMEHTOB. OKCIIEPUMEHTAJbHbIE TO-
TBEP)KIACHUS TeOopeTHdeckux npenckazanuii JI.H.
MenpeneeBa. 3Hau€HUE OTKPBITUS NMEPUOTUUYECKOTO
3aKOHa. PackpbITHE B NEPUOAMYECKON CUCTEME BCE-
oOmieil ecTeCTBEHHOM B3aUMOCBSI3U MEXKIY XHMH-
YECKUMHM DJIEMEHTAMM. ['paHULBI U HBOJIOLUSA IIe-
PHUOIUYECKON CUCTEMBI.

cobeceoBaHuE,
TECTOBBIN
KOHTPOJITh

Bonopoanas cBsi3zb. MexXMOJIEKYJISIpHAs U BHYTPH-
MOJIEKYJIApHAsl BOJOpPOJHAs CBA3b. BiusHUE BOIO-
pOAHOM CBSI3M HAa CBOMCTBa BeliecTBa. Posb BOJO-
POIIHOM CBsI3M B OMONIOTMYECKUX Tporeccax. Me-
Taumaeckass CBsizb. OCOOGHHOCTH DJIEKTPOHHOTO
CTPOCHHSI aTOMOB, CIIOCOOHBIX K OOpa30oBaHHUIO Me-
TAJUTMYECKON CBSI3U. MEXMONEKYISIpHBIE B3aMMO-
JEUCTBUA. Jumnone-aumnons, JIATIOJIb-
WHAYUUPOBAHHBINA JUIONb, AUCIEPCHUOHHOE B3aH-
MOJICHCTBHE.

cobecenoBaHue,
TECTOBBIA KOH-

TPOJIb




WNouHbIl U paguKaIbHbI MEXaHU3Mbl XUMUYECKUX 2 cobecenoBaHue,
5. peaknuii. CBoOomHbIe pagukanbl. [loHsTHe O 1er- TECTOBBIN

HBIX peaknusX. Buapl KaTaiv3a: TOMOTCHHBIH, Te- KOHTPOJIb

TEPOTCHHBIN, MHKPOTETEPOTeHHBIN, aBTOKATaJIU3,
MOJIOKUTEIBHBIA U OTPULIATENIbHBIN KaTaJlu3, MOHS-
tHe 00 nHruouTopax. OcobeHHOCTH (PEPMEHTOB KaK
KaTaln3aTopoB. Vcrnonb3oBaHWE KaTaliu3aTOPOB B

MPOMBIIIIJICHHOCTH.

6 [IpuMeHeHne TEpMOIUHAMUYECKUX (QYHKIUNA IS 2 cobecenoBaHue,
XapaKTePUCTHKU PEAKIIMOHHOW CIOCOOHOCTH Be- TECTOBBIA KOH-
IECTB W OICHKE BO3MOXHOCTH  IPOTECKAHHS TPOJIb

XUMHYECKUX PEAKIUI

CaoiictBa pactBopoB. PactBopumocts. Konienrpa- 4 co0eceoBaHue,
7 uus pactBOpoB. CrocoObl BBIPAKEHUSI KOHIICHTpA- TECTOBBII
MK PACTBOPOB: MaccoBasl JI0JI1 PacTBOPEHHOIO KOHTPOJIb

BCIICCTBA, MOJISIpHAAd KOHICHTpAlUHWsdA, MOJISAPpHAL
KOHOCHTpaludg OJSKBUBAJICHTA, MOJIbHAsA JO0JI, MO-

JSUTBHOCTb.

8. OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC peaKkiuu. 4 cobecenoBanue,
Oxucnutenu, BocctaHOBUTENH. OCHOBHBIE 3aKOHO- TECTOBBII
MCPHOCTHU B NU3MCHCHUU OKHUCIINTCJIIBHO- KOHTPOJIb

BOCCTAHOBUTEJIbHBIX CBOWCTB INPOCTBIX BELIECTB U
coequHeHunil. Crenenp oxucneHus. Knaccudukanus
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIX peakuui. Me-
TO/ABl PAcCCTAaHOBKH KOX(P(ULMEHTOB B YypaBHEHUU
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX peakuuid. Poib
Cpelbl B POTEKaHUU OKHCJIUTEIBHO-
BOCCTAaHOBUTENBHBIX NPOLIECCOB. MOJIIpHBIE MacChl
SKBHUBAJIECHTOB B OKHCIIUTEIbHOBOCCTAHOBUTEIbHBIX|

peaKIMsIX.
9 Knaccugukanus KOMIIJIEKCHBIX COeAMHEHUI: TH- 2 cobecesioBaHue,

MTUYHBIE KOMIUIEKCHBIE COSIMHEHUS, XEeIaThl, MOJU- TECTOBBIN

sJIepHbIE KOMILJIEKCHI, M30- U T€TEePONOINCOeIUHE- KOHTPOJIb

HUS, aKBAaKOMILJIEKCHI (KPUCTAJLUTOTHIPATHI KaK Ya-
CTHBIM ClTy4ail akBaKOMILJIEKCOB). AMMHAKaTHhI.
A1n1okoMIIIeKChI. JIBOMHBIE COJIM KaK YaCTHBIN
Ciy4dai aluaoKoMIuIeKcoB. [lonuranorenuasl, mo-
JIUCYJIB]IBI, IEPOKCUIHBIE coequHeHus. KitactepHbie
COCJIMHEHMUS, TT-KOMITIIEKCHI, KOMIIJIEKCHI «T'OCTh-
XO3SIMH», COCIMHEHUS BKIIFOUEHUS, KJIATPAThI, 11€0-
uThl. 130MepHUsi KOMIUJIEKCHBIX COEUHEHUM: TH-
paTHasi, KOOpAUHAIMOHHAs, TEOMETPUYECKAs], N30-
MepHsl TIOJI0XKEHHS (COJIeBast N30MEPHsI ), MOHHU3AIIH-
OHHAasI, OTITHYECKas.

8. OHEHOYHBIE CPEACTBA JUISI TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTHU M
MNPOMEXKYTOYHOU ATTECTALIUU
Bonpocul ona cobecedosanusn




1.

2.

Tema: «OcHOBHBIC IOHATHS M 3AKOHBI XUMHH. JKBUBAJICHT

1. O6bBeM pe3rHOBOI KaMephl aBTOMOOHIIBHOI UKL paen 0,025 M3, 1aBienue B
Heit 5,0665 10° ITa. OnpenenuTe Maccy BO3IyXa, HAXOJAIIEr0cs B KaMepe TIpH
20°C.

2. PaccunTaiiTe MoJIeKy IApHYIO Maccy rasa, ecau 7-10° kr ero npu 20°C u
0,253-10° I1a 3annmarot 06bem 22,1810 M2,

3. PaccuuTaiiTe cpeiHIOI0 MOJIEKYJISIPHYIO Maccy U INIOTHOCTh MO AUOKCUTY
yTIepoaa CMeCcH Ta3oB, conepikaiieit mo ooremy 38% docrena COCl2 u 62 %
xjopa Cloa.

4. Onpenenute Maccy 10 M® rasoBoit cmecu, conepskaieii (1o o6semy) 50%
Bojopoa u 50% nuoxcuaa yriaepoaa (H.y.).

5. Ta3 (n.y.) 3aaumaet o6bem 1 M. IIpu kakoii TeMmepaType 00beM Traza yTpouTcs,
€CJIM JJaBJICHUE Ta3a HE MeHseTCs?

6. Ilpu xakom jgaBaeHuH Macca xjnopa o6bemom 3107 M3 coctaBur 2,5-107 kr, ecin
t=23°C?

7. Kakyto maccy CaCO3 Haji0 B35Th, YTOOBI ITOJIyYUTh IIPU €r0 IPOKAJIMBAHUU
JTUOKCHJI YTIEpoaa, 3aHUMAIOIUi 00beM 25- 10 M3 npu 15°C u naBieHun
104000 ITa?

8. Breruucnure o6bvem 0,100 kr razoBoii cmecu coctaBa 3CO+2CO2 npu 50°C u
nasnenun 98600 Ila.

9. U3 5-10° kr xnopara xamms KC103 65110 nomyueno 0,7-10° m® kucnopona,
u3MmepenHoro npu 20°C u gasnenun 111900 I1a. Onpenenute MaccoByto 10110
npuMecei B XJiopaTe Kajausl.

10. Ipu 0°C B cocyne oovemom 14-107 M3 comepsxutes 0,8-10 kr Bogopona u 6,30
10 xr a3oTa. OmnpeieNnuTe NApIUANLHOE JaBICHHE a30Ta M 00IIee JaBIeHNE
CMECH.

Tema: «OcHOBHBIE KJIACCHI HEOPraHUYECKUX COeANHEHUID)
Kakne OnHapHBIE COCMHEHUS Ha3bIBAIOT OKCUAAMHU? Y KaKUTE BO3ZMOKHBIE CIIOCOOBI X
MOJTy4eHUS.
Ha yem ocHoBana kaccudukaius OKCUI0B Ha: a) HecoJaeo0pa3yIoliue U cojieoopa-
3ytomue; 0) KUCIOTHBIE, OCHOBHBIE U MPOSBISIONINE KUCIOTHO-OCHOBHYIO
JBOMCTBEHHOCTH? Kakue peakiuy XapaKTepHbI ISl OKCUIOB KaXKIOW U3 3TUX TPYII?
[TpuBenuTe mpUMephl OKCUAOB, KOTOPBIE TP B3aUMOJICHCTBUH C BOJOW 00pa3yoT JiBe
kucnothl. Kak B3aumozeiictBytot ¢ pactBopom Ca(OH)2 okcuabt N2Os, N2Osz 1 NO,?
B yem nposiBisieTcs KUCIOTHAS MIPUPOA TEX OKCUIOB, KOTOPBIE C BOJIOI HETIOCPEICT-
BEHHO HE B3aUMOJICUCTBYIOT?
Ha3zoBuTte 0cHOBHBIE OKCH/IBI, HEOCPEICTBEHHO B3aMMOACHCTBYONHME ¢ Bo1oi. Ha-
MTUIIATE YPABHEHUS COOTBETCTBYIOIINX PEAKIIHM.
Kakwue mo xapaktepy OKCHIBI 00pa3yloT HEMETAIIIBI U METAJUTBI B Pa3HBIX CTEMICHSIX
okucienusa? [lokaxure 310 Ha npumepe okcuaoB xpoma CrO, Cr203, CrO:s.
Y kakoro u3 IByX OKCHJIOB OCHOBHBIE CBOMCTBA BhIpakeHbI cuiibHee: FeO umn FeOg;
SnO umm SnO2; ZnO umm CdO; SnO umm PO; BbO unu CaO; As203 i Bi203?
B kakux crmyuasix Ba OKCHJa MOTYT B3aUMOJICHCTBOBATh APYT C IPYTOM U KaKHe CO-
€IMHEHUS TIPU ITOM 00pa3yroTcs?
Kakue okcupl 1 Ha KAKOM OCHOBAaHHH MOTYT OBITh OTHECEHBI TAKXKE U K KJIACCy CoJen?
[TpuBeHTE COOTBETCTBYIOIINE TPHMEPHI.

10. ®opmynamu Kakux cojiei MoKeT ObITh (POPMATTbHO BBIPA)KEH COCTAB TAKUX MUHEPAJIOB,

Kak IIMHHENH, TayCMaHuT, MarHeTut? K KakoMy Kitaccy ciieyeT OTHECTH 3TH
COECMMHEHUS?

Tema: «Crtpoenne atoma. Ilepuonnyecknii 3aK0H U NepHOAMYECKAsA CHCTEMAa
XHMHYECKHX



=

10.

jemeHTOB .. MeHaeneeBay
Uto Ha3BIBAIOT MPUHIIUIIOM HEOIPEIEICHHOCTA U COOTHOIIEHUEM HEONPEIeICHHOCTH?
[TprMeHUMO JI TOHSITHE TPACKTOPHUH JIBUKEHHS K MUKpodacTuiam? Yem 3To omnpee-
JISIETCSL U KAKOE MOHSTHE €T0 3aMEHSET?
HeonpeienneHHOCTh B CKOPOCTH 31eKkTpoHa paBHa 108 cm/c. Haifanute cooTBETCTBYOIIYIO
HEONPEIETICHHOCTh B MOJIOKEHUU JJICKTPOHA.
Urto Ha3bIBalOT S3HEeprueil nonnzanuun? Kakas BeJImuynHa UMEET C HEl OJMHAKOBOE UM -
cioBo€ 3HaueHne? B Kakux eqUHMUIIAX OHU U3MEPSIIOTCS?
YeMy paBHO YKCIIO BCEX BO3MOXKHBIX MOHU3ALMOHHBIX MTOTEHIIMAIOB JIJIsl IaHHOTO aToMa
U YTO SIBJISIETCS IPUYMHOM yBETMYEHUS MX 3HaUeHHH B psny: 11<I2<l3...?
Kak 3aBucuT BelnunHa HOHU3AIMOHHOTO OTEHIIMANA OT 3HAUCHUS JJIs DJIEKTPOHA
[JIAaBHOTO KBAaHTOBOT'O YKCJIA M YEM 3Ta 3aBUCUMOCTH 00yCiioBieHa?
Uto Ha3bIBAIOT CPOJICTBOM aToMa K 3JIeKTpoHy? J{J1s KaKuX 3JIEMEHTOB 3Ta BeJIMYMHA
MMeeT HanOoJIbIlIee MOJIOKUTEIIFHOE 3HAUCHHE U JIJIST KaKUX OTPHUIATEIIbHOE 3HAUCHHE?
Kakwue skcriepuMeHTalbHbIE JaHHBIE YKA3bIBAIOT HA HEBO3ZMOYKHOCTh CYIIIECTBOBAHUS
MHOTO3apPSITHBIX MPOCTHIX HOHOB?
Kakoii BEIBOJI MOKHO CJIeaTh O CBOWCTBAX 3J€MEHTA 110 3HAYEHHUIO JIJIsl HETO NOHU-
3aI[MOHHOTO MOTEHIIMAJIA U CPOJCTBA K SJICKTPOHY?
Uto Ha3bIBaIOT a0COMIOTHOM U OTHOCUTENBHOM 3JIEKTPOOTpUIaTeIbHOCThIO? Kak 1o
3HAYCHUIO ATOM BEIIMUYMHBI MOYKHO, CYJIUTh O HAPABICHUH CMEIICHUS SJICKTPOHHOM
IUIOTHOCTHU TIpU 00pa30BaHUM CBsI3Ei?
UTo Ha3BIBAIOT CTEMEHBIO OKUCIICHHS 2JIEMEHTA U YeMY paBHA UX 00Iasi cymMma B
MoOJIeKyJie U uone?

Tema: «XumMuueckas CBA3b»

1.

10.

Moxxet 1 JyiuHa CBA3M ObITh paBHON CyMME pajinyCoB JIByX aTOMOB, KOTOpbIE €€ 00-
pasyroT? [lokaxute u 00BsicHUTE HA TpuUMepe MoJieKybl Ho, 3Hast, uto r/H/=0,0531M, a
d/H- H/=0,074um.
Breruucnute snepruto ¢ -cBsizu C-C, ecnu crangaptHas Teriora oopazosanus C-H u3
ra3oo0pa3HbIX yriepoja 1 BojopoJia paBHa -2815 kJ>x/Moib, a sHeprus o-csizu C-H
paBHa - 411,3 x/[x/mMorb.
Oueprus nqucconuanuu HJ pasua 298,4 xJx/Monb. MosxHo 1M pa3noxuth HI Ha site-
MEHTHI TIpK 00TydeHnH yabTpaduoneTopsiM cBetom A = 2-1070 m? Kakyro sneprumo
HAJI0 3aTPaTUTh, YTOOH! pasnokuTh 5-10° r HI?
[Touemy MakcuMalibHasi KOBaJIEHTHOCTh ocopa MOKET ObITh paBHOM MSTH, a y a30Ta
TaKO€ COCTOSIHUE OTCYTCTBYET?
B pamkax reopun BC 00bsICHUTD, TOUEMY Y OOJIBIIMHCTBA P-3JIEMEHTOB C IIEPEMEHHON
BAJICHTHOCTBIO €€ 3HaUCHUs pazIuyaroTcs Ha 27
J1sl KakuX 2JI€MEHTOB, IMEIOIINX 3JIEKTPOHHBIE KOH(UTYPAIIUH BHEIITHETO CIIOSI aTOMa
3s2p?, 4s? p*, 5s? p®, 6s! p® xapakTepHH! MepeMeHHas UETHAS U TIepeMeHHas HeuéTHAS
BAJICHTHOCTH?
Ha ocHOBaHUM pa3HOCTH 3JEKTPOOTPULIATETLHOCTH ATOMOB 3JIEMEHTOB YKaKUTE, KaK
W3MEHSETCS CTENEHb NOHHOCTH cBsA3u B coeaqnaennusx HF, HCI, HBr, HJ?
PaccuuTaiite 3 pekTHBHBIE 3apsabl ATOMOB BOJOPOJIa U XJIopa, 00pa3yroLIx KoBa-
JNIEHTHYIO HOJIAPHYIO CBSI3b, €CIH [Wken MONeKyTsl HC1 pasen 3,4-10°%° Ki-m, a muHa
csasu H- C1 pasna 1,271070 m.
Kak  MOXHO OOBSCHUTBH, YTO aMMHUAK M TPU(PTOPUI a30Ta, UMEIOIIUE OJUMHAKOBYIO TTH-
paMuJanbHY0 (GOpMy U CoeprKalie aTOMBI JJIEMEHTOB C IPUMEPHO OJMHAKOBBIM
pa3IuYHeM B dJIEKTPOOTPULIATETLHOCTH, CYIIIECTBEHHO PA3JINYAI0OTCS 10 BETMINHE
aunonbHeIX MomeHToB: 1 (NH3) = 0,49 « 102° Ki-m, p(NF3)=0,07-102° Ki1- m?
Kax cornacoBaTh MaIylo HOIIpHOCTE cBs3u B Monekyne CO (11 = 3,33 103! Kim) co
3HaunTeNnbHbIM pazauureMm B 30 C u O D0(C)=2,5; 30(0) = 3,5.

Honnasn ceasn.



11.

12.

13.
14.

15.

16.

17.

18.

Temmeparypa miasienus CaC1,=780°C, CdCl>=560°Q paguyc Ca pasen 0,104 um,
Cd—0,09 uM. OOBSACHHUTH pa3INune TEMIIEPATYP MIABICHUS.

ITpu nepexonae ot CsF k CsJ remneparypa miaBieHus] KPUCTALIOB YMEHBIIIACTCS.
OOBSICHUTH HAOIIOTAEMBIA X0 H3MEHEHHS TEMITePATyPhl TUIABIICHUSI.

OO0BsicHUTH HeyCTOMUHUBOCTD TUuApokcHaoB Meau (I) u cepedpa (I).

OOBSICHUTD C TIO3UIIHIA MTPEICTABICHUH O TOJISPU3ANMHA HOHOB MEHBIITYIO YCTOWYMBOCTh
AuCl3 B cpaBuenun ¢ AuCl.

K2COs mnaButcs npu 890°C 6e3 pasznoxkenus, AgJ2COs pazmaraercs yxe mpu 220°C.
OOBSACHUTH yKa3aHHOE pa3jIHyue.

BaClz B BogHBIX pacTBOpax aucconuupyet noiHoctbto, a HYCl2 mouru He mucco-
nuupyet. OOBSCHUTE 3TO pa3Inuue B CBOWCTBAX COJICH.

UTo HA3BIBAIOT JHOMOJHUTEILHBIM MOJSIPU3aANUOHHBIM 3P PekToM? OOBICHUTH, KaK €ro
HaAJINYUE B COEUHEHUAX ng+ nenaet okcua HYJO MeHee ycToiunBhIM, 4eM okcu Zn0O,
HECMOTPS Ha OOJILIINI paryC NOHA PTYTH.

Kakoe coenunenue repmuuecku 6onee ycroitunpo: a) PbCO3 u CaCOs, 6) HQCls u
PbCls, B) FeCls u NiCls, r) Zn(OH). u Ca(OH)2, 1) MgCO3 u SrCOsa.

Tema: «IHepreruka U HANPABJIEHHOCTh XMMHYECKUX MPOLECCOB)

1.

o

10.

Kakoii 3aKoH sBJIsIETCSt OCHOBHBIM 3aKOHOM TepMoxumun? J[aiiTe ero ¢opMyIHpOBKY.
[Tepeuncnure cneacTBus, BeITEKaroImuye U3 3akoHa ['ecca. s kakux onpeseneHnii OHu
UCTIONB3YIOTCSl B TEPMOXUMHUYECKUX pacueTax?

Kakoil ¢pyHkueil cocTosiHUS XapaKTepu3yeTcsl TEHIACHLUS CUCTEMBI K TOCTUXKEHUIO TaK
Ha3bIBAEMOTO BEPOSTHOTO COCTOSIHUS, KOTOPOMY COOTBETCTBYET MAaKCUMAIIbHAS
0ecropsA0YHOCTb pacIpeesIeHus yacTul?

Kak n3MeHsieTcst SHTPOIUS CUCTEMBI C MTOBBIIICHUEM TEMIIEPaTypPhl, B PEAKIHSIX CHHTE3a
U pa3jiokKeHUs BEIecTB?

Kak Bimsier Ha SHTPONHIO CUCTEMBI 00pa30BaHUE ra3000pa3HBIX MPOTYKTOB?

Kaknmu oJTHOBpeMeHHO AEUCTBYIOIUME (PaKTOpaMu ONpeaesseTcs HalnpaBlIeHHOCTh
XUMHUYECKOTO Tiporiecca?

Yro Ha3bIBarOT Hepruei 'nooca? Kakum o6pazoM u3meHeHue 3Toi BeauuuHbl (AG)
yKa3bIBaeT Ha TEPMOJIMHAMHUYECKYIO BO3MOKHOCTh HJTH HEBO3MOKHOCTh
CaMONPOM3BOJILHOTO IpoTekaHus npouecca? Kakoe 3nauenne AG onpenenser
PaBHOBECHOE COCTOSIHHE CHCTEMBI?

ITpu xakom cootHomennu AH u TAS: a) cucrema HaxoquTCs B paBHOBECHH, 0) XU-
MUYECKHM MPOLECC HAIIPABJIEH B CTOPOHY YK30TEPMHUUYECKON HUIIU YHI0TEPMUYIECKON
peakuuu?

DOHTANBMUIHBIM WM SHTPOIIUHHBIM (aKTOPOM OIpPEeseTCs HalpaBICHNE XUMUIECKUX
peakiuii Ipu OYeHb HU3KUX TeMIepaTypax?

B03M0OKHO T caMOTTPOM3BOJILHOE IPOTEKAHNE TIPSIMON PEaKIINH, €CITA TIPU TTOJT0XKH-
TenpHOM 3HadeHun AS: a) AH>0, 6) |AH|>|TAS|?

Tema: «CkopocTh XMMHYECKUX peakuuii. XHMHYECKOe pABHOBECHE»

1.

2.

Peaxnus unet no ypaBuenuto 4NHs +502=4NO+6H20. Kak n3mMeHuTcs ckopocts pe-
aKI[UH, €CJIM YBEIINYUTD JIaBJICHUE B 2 pa3a?

Peaknus mexny BemectBamMu A u B Beipakaetcs ypaBHennem 2A+B=2C. HauanbHas
KOHIIeHTpauus BeulectBa A pasHa 0,3 Moinb/1, a BemectBa B — 0,5 mons/n. Koncranra
CKOpOCTH peakiiy paHa 0,8 12/Mob°MuH . PaccunTaiiTe Ha4aIbHYIO CKOPOCTH TIPSAMO
PEaKIMH ¥ CKOPOCTh 110 UCTEUSHHH HEKOTOPOTO BPEMEHH, KOT/1a KOHIICHTPAITUS
BeniectBa A ymensiaercs Ha 0,1 Moub.

Paznoxenne N2O Ha MOBEpXHOCTH 30JI0Ta TIPU BBICOKUX TEMITEpaTypax MpOTEKaeT Mo
ypauenuio: 2N20=2N,+02 KoHcTaHTa CKOPOCTH JaHHO# peakiyy papHa 5-107
n/monemuH nipu 1173 K. Hauansnas konuentpanus N20O 3,2 mons/n. Onpenenure
CKOpOCTh peaKIuy MPH 3aJaHHOI TeMIepaType B HaualbHbIif MOMEHT U B TOT MOMEHT,
koraa paznoxutcs 25 % N2O.



10.

10.

Peaknus unet no ypasaenuto 2NO+0,=2N0O;. HayaibHbIe KOHIIEHTpPAIIUN pearu-
pytomux BemecTs 0bu1H (MOJB/11): C(NO)=0,8; C(0O2) =0,6. Kak u3mMeHHUTCS CKOPOCTh
peaxuu, eciiu KOHIIEHTPALMIO KUCIOpoa yBeIuduTh A0 0,9 MoJb/11, a KOHIIEHTpaIHIo
okcuzma aszora 1o 1,2 Mmoab/n?

PaccunraiiTe KOHCTAaHTY CKOPOCTH PEAKI[UU MEPBOT0 MOPSAKA, YUUTHIBAs, UTO 32 25 MHUH
peakius npoxoaut Ha 25 %, T. €. mpopearupoBajia UeTBepTasi 4acTh BEIIECTB.
KoHCTaHTa CKOPOCTH peakIiy MepBoro nopsaka pasaa 2,5-107° ¢t Kakoe xonmdaecTBo
ocTaHeTcsl Henpopearuposasum yepe3 10 u nocne Havana peakuuu? HavanbHas
KOHIEHTpalus paBHa 1 MOJIb/I.

CKOJIBKO BpeMeHH He0OXOAMMO JUTSt TPOX0okIeHus Ha 60 % peakuuu BTOPOTo MopsIKa,
€CJIM [PU TOM ke TeMriepaType 3a 20 MuH peakuus nporekaeT Ha 30%? HauanbHbie
KOHIIEHTPAIIUY UCXOHBIX BEUIECTB OJMHAKOBBI U PABHBI 2 MOJIb/I.

ITpu 393 K peakius 3akaHunBaercs 3a 18 muH. Uepes CKoJIbKO BpEMEHU ATa Peakiius
3akoH4MTCS IpH 453 K, ecin TemmiepatypHbiii K03()(GUIIUEHT CKOPOCTH PEAKIH PaBEeH
3?

Omnpenenure TeMnepaTypHbiid KO3(HOUIIMEHT CKOPOCTH PEAKITUH, €CITH IPU TIOHWKCHUU
TeMmIeparypsl, Ha 45° peakius 3amennuiach B 25 pas.

KoHcTanTsl ckopocTu peakiuu nepsoro nopsaka npu 288 u 325 K coorBeTcTBeHHO
paBub 2:102 1 0,38 ¢ 1. KakoBsI TemnepaTypHbIi K03 MHUIHEHT CKOPOCTH 3TOH peakIuu
Y KOHCTaHTa CKOPOCTH 3TOH peakiuu mpu temneparype 303 K?

Tema: «PacTBopsbl. Teopusi 3J1eKTPOTUTHYECKOMH M CCOLUALTUN»

Kakwue BemecTBa Ha3pIBAIOT JEKTPOIUTaAMHU? YeM OTINYAIOTCS UX BOJIHBIE PACTBOPHI OT
pacTBOPOB HEAIEKTPOIUTOB?

YTo Ha3bIBAIOT U30TOHUYECKHM K03 durreHTom i? KakoB ero ¢pusnueckuii CMbICI U
METO/IbI SKCIIEPUMEHTANILHOTO onpeeneHust? OT kakuxX GaKTOpOB 3aBUCT 3HAUCHHS 17
Kakue Benmn4IuHbI SBISIOTCS KOIMYECTBEHHON XapaKTEPUCTUKOMN MpoIiecca AMEeKTPOIIH-
THYeCKOU auccorumanuu? Jlaiire ux onpeneneHus. Kakyro u3 HUX ¥ MOYeMy Ha3bIBAIOT
MOCTOSIHHOW BEJTMYUHOMN?

Ha xakue rpynmsl yCIOBHO AETSAT SIEKTPOIHUTHI 110 BETMUNHE CTENICHN UX JUCCONUAIINH?
[TpuBenuTe mpUMepsI MPEICTaBUTENEH ATUX TPYIIL.

BeimaeT 1 ocaiok npu cauBaHUK HackimeHHBIX pacTBopoB: SIClo u CaSOs; CaCly u
SrS04?

B kako#i mociie10BaTebHOCTH IOJKHBI BBITIAIaTh OCAJIKH, €CIIH K pacTBOpaM, CO-
JepIKaIuM HOHBL: 1) Ca®*, Ba®*, Sr** u 2) CI', I', Br, mocTeneHHo npubaBisTh: K
nepBomy pactBop NaxSOa, a ko Bropomy pactBop AgNO3?

Kakas u3 aByx coneil 6osbiie pacTBopuMa 1 Bo ckoJibKo pa3: CaSOs nimmu BaSO4, BaCOs3
unu SrCOs, Pblz wnu PbCl»?

Kakue u3 coneii He moBepraroTcs IHIPOIN3Y, U €CITU MOABEPIatoTCs, TO 10 KAaKOMY
tuny: KoSO4, NazSe, BaS, RbNO3, ZnCh, K>SOz, KCIO3, HCOOK, NaC104, KBrO?
Jns xakoit conu pH pactBopa 6yzaer umers 6obiiee 3Hadenne: NaNOs mnu NaNOg,
CH3COOK wmim CH3COONHa, KCIO i KCIO3?

JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY CYTh(HATOB, CyIb(PUTOB U CYIHGUIOB IIIe-
JIOYHBIX METAJUIOB 110 UX CIIOCOOHOCTH K THIPOJIUZY.

Tema: «OKHCIUTEILHO-BOCCTAHOBHUTEILHBIE P€aKIUU M IJIECKTPOXUMHUYECCKHUE
npouecchn

1.

2.

[ToxaxxuTe yCIIOBHOCTh TEPMHUHOB «IIPUHUMAET» U «OTIIAET» JIEKTPOHBI IPH OTIpeIe-
JeHnn GYHKUIUN OKUCIUTENS U BOCCTaHOBUTENS. [louemMy Takast yCIIOBHOCTh BO3MOKHA?
UTo Ha3bIBAIOT COMPSIKEHHON OKUCIUTEIbHO-BOCCTAHOBUTEIHLHOM MAPO M CKOJIBKO MX
JOJIDKHO Y4aCTBOBATh B OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHOMI peaKI_[I/II/I? quy
COOTBETCTBYET KaXKasi U3 HuX?



10.

11.

12.

13.

14.

15.

16.

17.

UYto Ha3bIBaIOT OKUCIUTENLHO-BOCCTAHOBUTEIbHBIMU KOd(dunmenTamu? Kakue MeToss
CYIIECTBYIOT JUIs MX omnpeaencHus? [TokaKuTe CyIHOCTh KaXI0ro U OObSICHUTE, B
KaKHX CIIy4asiX U IOYeMY OJIMH U3 HUX MPEANOYTUTEIbHEE JPYToro.

MeHS0TCS WM OCTAIOTCS IIOCTOSTHHBIMU 3apsi/i ¥ ATOMHBIA COCTaB HOHOB, YY4aCTBYIOITUX
B OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuusax? Bo3MokHO U npeBpaiieHue IpocToro
MOHA B OKCOQHHMOH WK 00paTHBIN mporiecc?

Ecnu kucnora, B3sTas B U30bITKE, y4aCTBYET B PEaKLIUU KaK OKUCIUTEINb WK BOCCTa-
HOBUTEIIb, TO COBIAJIACT JIU IS Hee KOI(DPHUIIMEHT B MOJIEKYJISIPHOM YPaBHCHHUH
peaKuu ¢ OKUCIUTENbHO-BOCCTAHOBUTEIbHBIM? Paz0epute 3TH ciiyyau Ha mpuMepax
B3aMIMOJICHCTBHS: MEIIU C pa30aBICHHON a30THOW KUCIOTOM, COJITHOM KUCIIOTHI C
JUXPOMATOM KaJHs.

OOBsSICHUTE TPUYUHY PE3KOTO PA3IUYUS OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIX CBOMCTB
nByx MetaiyioB 1 rpynmnsl [IC, Haxoasmuxcs B 5-M nepuoie.

[Tokakute BIUSHUE CPebl HA MPOTEKAHNE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHIMA
Ha MpUMepe U3MEHEHHS OKUCIUTENLHOM eMKOCTH epMaHTaHaT - HOHa.

Kakumu KuciioTaMu MOKHO TIOJTb30BAThCS TSI CO3/IaHUS CPEJIbI IIPH TPOBEICHUN
Red-Ox peaxkiuii? [ToueMy ¢ 3TO# 1ENIbI0 TPUMEHSIOT 00BIYHO Pa30aBICHHYIO CEPHYIO
KHUCJIOTY?

CriocoOCTByeT JI KUCIIas Cpejia: a) OKUCICHUIO KATHOHOB 10 OKCOAHUOHOB; 0) OKHUC-
JUTEIHLHOMY JIEHCTBUIO OKCOAHHOHOB?

Kakue okucanTensHO-BOCCTAHOBUTEIbHBIE CUCTEMbI HA3bIBAIOT I€TEPO- U TOMOTEH-
HeIMH? UTO SIBJISICTCS TPUYMHOW BOSHHKHOBEHHS CKaYKa MOTCHIIMAJIA B CHCTEMAaX
nepBoro tuna? Y aeTcs i IKCIEPUMEHTAIbHO ONPEAETUTh ero a0COMOTHOE 3HAUCHUE,
OTHOCHUTEJIbHOE 3HaueHue?

Inexkmponu3s. Koppozua memannos.

N3 xakux mpoIieccoB ciaraeTcs o0mias peakiust SIEKTPOXUMHUIECKOTO Pa3I0KEHUS
BelecTna’?

Uem oTnuyaeTcs 3JIEKTPOIN3 BOJHBIX PACTBOPOB AJIEKTPOIUTOB OT JIEKTPOJIH3A X
pacmaBoB? Kakue HOHBI M MOJIEKYJIbI, HAXOSIINECs B BOJHBIX PACTBOpaxX COJIEH MOTYT
BOCCTAHABIIMBAThLCS Ha KaTOJIE M OKUCIIATHCS Ha aHoae? Hamummre ypaBHEHUS
COOTBETCTBYIOIIUX PEAKIIUH.

[Tpu KaKWX YCIOBUSAX M U3 KAKUX COJICH, BO3MOXKHO, ITOJIYYHTh C TIOMOIIIBIO 3JIEKTPOJIN3a
OJIHOBPEMEHHO IIEI0Yb U KUCIOTY?

Haiire opmynurpoBky 3akoHoB Dapajes 1 UX MaTeMaTHYECKHE BbIpaxkeHus. UTo Ha-
3p1BatoT yncnom dapanes F? YeMy paBHa 3Ta BenTWYHHA B KYJIOHaX U aMIiep-yacax?

[Tpu anekrponuze pactBopoB AGNO3, CuSOs, BiCls, Haxoasmmxcst B TOCIEI0BATEILHO
COEIMHEHHBIX IIEKTPOIN3EPaxX, BBIAEIUIOCH 5,41 cepebpa. Haliqute maccy
BBIICTTUBIIIMXCS TIPH TOM MEJH U BUCMYTA.

OarHAKOBO JIM OTHOIIEHHUE K KOPPO3HH TEXHUUYECKOTO M XUMUYECKH YUCTOr0 MeTaia?
UYeM BbI3bIBACTCS] KOPPO3HsI OOBIYHOMN cTasn?

Kakwue cymiecTByOT CriocoObI 3aIIUTH METAJUIOB OT KOppo3uu? KpaTtko n3noxure
CYIIHOCTh KQKJIOTO U3 HUX.

Tema: «KoMmleKcHbIE COeAMHCHUA»

1.
2.

Kakue coenMHeHNs MO)KHO OTHECTH K KOMIUIEKCHBIM?

[Tonp3ysch MONOXKEHUSIMHA KOOPAMHALIMOHHON Teoprun BepHepa faiite onpeaeneHus
CJICAYIOUIMM MOHATHUSAM: a) KOMILIEKCOOOpa30BaTellb, 0) TUTraHabl, B) KOOPIUHAIIMOHHOE
YHCIIO KOMILIEKCOoOpa3oBarels, I') BHyTPEHH:S ¥ BHEIIHsA cdepa KOMILIEKCa.

Kak onpenenstorcs 3apsii KOMIUIEKCHOTO HOHA U CTENIEHb OKUCIICHUS
KOMILJIEKCOOOpa3oBaTesi?

Kakas cBsi3b MEXy CTPOCHHEM aTOMOB 3JIEMEHTOB M UX CIOCOOHOCTHIO K
KoMILTeKkcooOpazoBanuto? [IpuBenuTe mpuMepsl TUIMMYHBIX KOMILUIEKCOOOpa3oBaTeei.



5. TlpueguTe mpuMepbl THMUYHBIX JIUTAHI0B. Kakue Turansl Ha3bIBalOTCS
MOHOJICHTaTHBIMU U KaKUE TOJIMICHTATHBIMH ?

6. Kakoe BiMsiHUE TODKHO OKa3bIBaTh HA 3HAYCHUE KOOPIUHAIIMOHHOTO YHCIIA YBEITMUYCHUE
paauyca u 3apsia: a) KoMIuieKcoobpaszosarens, 0) auranaos? Kakum cOOTHOIIICHHEM
JIBYX CHJI, ICHCTBYIOITUX MEX/y [ICHTPAJbHBIM aTOMOM M JIUTaHJAaMH M MEX]Ty CAMUMU
JUTaHIaMH, ONIPEACIIACTCS KOOPAMHAIMOHHOE YUCI0?

7. TlpuBeguTe mpUMepbl KOMIUICKCHBIX COSIUHEHU:

1) ¢ KOMIUIEKCHBIM aHHOHOM,

2) ¢ KOMILJIEKCHBIM KaTHOHOM,

3) SBISAIONIMXCS HEAJICKTPOIUTAMH.

JlaiiTe UM Ha3BaHUE.

8. laiiTe onmpeneneHne U NPUBEIUTE MPUMEPHI OCHOBHBIX THITOB KOMIUICKCHBIX
COCTUHEHUN.

9. VYkaxuTe OCHOBHBIC BHJIbI N30MEPHH KOMIUICKCHBIX cOeAMHCHMA. [IprBeuTe mpuMepsl.

10. Kak ¢ nmo3unuii MeTo/ja BAJICHTHBIX CBsI3€i 00BACHUTH OOpPa30BaHKE CBI3CH MEKIY
KOMIUIEKCOOOpa3zoBaTeseM u yimranaamu? Kakue opOuTaiu eHTpaaIbHOro aToMa MOTYT
OJIHOBPEMEHHO Y4acTBOBaTh B 00pa3zoBaHuu cBs3ei? Uem 310 onpenensercs?

11. CocraBbTe KOOpauHAIMOHHBIC (hopmyJbl creayronmx coeauueruii: 2NH4Cl-PtCls,
K2C204 -CuC204, KCI-AuCl3, 2Ca(CN)2 -‘Fe(CN)2, (NH4)4Fe(SO4)>.

Ilpumepnulit Komnaekm 3a0anuil 0711 KOHMPOALHBIX PAOOM NO OUCUUNIUHE
«Xumusn»

Tema: «OcHOBHBIE NOHATHSA U 3aKOHBI XUMHUH. OCHOBHBIE KJIACCHI

HEOPraHHu4YeCKuX
CcOeIMHEeHUN»

Bapuant Nel
1. Omnpenenure SKBUBAJICHTHI 3JIEMEHTOB B UX okcuaax: Rb.0, MgO, Cr203, SOa.
2. It HekoTOporo Metaia coeauusercs ¢ 8,89r 6poma u ¢ 1,78r ceprl. Haitnure sxBHBa-
JIEHTHBIE Macchl Opoma u Me, 3Hasi, YTO 3KBUBaJIEHTHas Macca cephbl 16,0r/mMob.
3. Hanumure ypaBHeHUs peakiuii, COOTBETCTBYIOIUX CIEAYIOLIEH CXEME:

SiO+C Ca HCI 02 Ca3(PO4)2

Ca3(PO4)21200°C A  t°C B C D E
4. Hanmmre rpadudeckne GpopmyInbl coennHeHnid U naiite nx Hazanus: H202, SnO,
H3POa, H2s203, (CuOH).CO3, NaH2ASOs.
5. Kakoii 06beM KucIoposa cienyeT 106asuth k 1m° Bosayxa (21% Oy), 4To65I coaepika-
HHE B HEM KHCJIOPO/1a TOBBICKIIOCH 110 25%.
6. Omnpenenure GopMyITy OJHOTO U3 KPUCTAIIIOTHIPATOB Cylb(haTa HaTpus, €CIH €ro Macca
IIPU MOJIHOM 00€3BOKMBaHUM yMEHbIINIach Ha 47%.
7. Hanummmte hopmybl coseid, COOTBETCTBYIOIINX CIIEAYFOIIMM ABOHHBIM okcuaam: Pb20s3
u Pb304. HazoBuTe ux.

Bapuant Ne2
1. Omnpenenute SKBUBANIEHTHBIC MacChl coeaunenuii: Fe20s, KH2PO4, Cr(OH)3, H2SiOa.
2. Omnpenenurte Maccy cepbl, 00pa3yroleiics Mpu B3auMOIEHCTBUM CEPOBOJIOPOa KOIUYe-
cTBOM BemecTBa SkBuBaneHTa 0,01mMoib ¢ n30pITKOM KoHIeHTpupoBanHOH HNO3
3. Hanummre ypaBHEeHHs peakluid, COOTBETCTBYIOIIMX CIIEIYIOIIEH cXeMe:

Fe2(SO4)z —P X1 —» FeClo —P Xo —P Fe30s €4—Xz —P Fex(S04)3
4. CocraBbTe QopMyIIbl (AMIUPHUECKUE TpauIecKre) BCEX BOZMOKHBIX coJiel 00pazo-

BAHHBIX TUJIPOKCHIOM MarHusi U XpoOMOBOM KUCJIOTOM. JlaiiTe Ha3BaHUS COJISIM.



5. K 50mn cmecu B 2-x okcuaax yrieposa godasmwiu 100Mi kucimoposa v mogoxrin. B
pe3ylbTaTe peakiuu oot 00beM ra3oB yMmeHbImmics Ha 10%. Bce 00beMbl ra30B U3MEpSUIIHCH
IIPU OJAMHAKOBBIX yCIIOBUAX. OmpenennuTe 00beMHBII COCTaB UCXOIHBII CMECH.
6. [Ipu TepmuueckoM pasiioxkeHun okcuaa Maprasua (IV), B3storo maccoit 0,435r, Boiae-
JIUJICSL KUCTIOPO M 00pa3oBasics Ipyroi okcu mMaprania maccoit 0,382r. KakoBa ¢opmyna
ATOro oKcuaa?
7. Urto Ha3bIBalOT 3KBUBaJIeHTOM BellecTBa? [Ipu kakoM yCcioBUY SKBUBAJICHT UJIEHTHYEH
caMoil yactuiie BemecTra?

Tema: «Ctpoenne atoma. [lepnoanyeckuii 3aK0H ¥ ePUOIUYECKAS CHCTEMA

xummuuyeckux 3aemMeHToB [I.1U. MenaeneeBa»

Bapuant Nel
1. UYT0 Ha3bIBAIOT NPUHIIUIIOM HEOIPEAECIIEHHOCTU U COOTHOILIEHUEM HEONPEAEICHHOCTH.
2. s ckonbkux AO cymma N+1=8? EcTb 1 Takue opOUTAIH Y 3JIEMEHTOB MIEPUOINICCKOM
crcTeMbI? ATOMBI, KAKHX 3JIEMEHTOB UMEIOT HaHOOJIbIlIee 3HAYEHHE CyMMBI N+|?
3. Hanumure >nektponHo-rpaduueckue popmymsr: Cr, Cl+°, Te?, Th.
4, Hanummre snekTpoHHbIE POPMYIIBI €11l HEOTKPBITHIX d11eMeHTOB Nel08, Nel13 u yka-
JKUTE, KAKOE MECTO OHU 3aliMyT B IEPUOAUUECKON CHCTEME.
5. CKOpOCTh JBMIKEHUS IJICKTPOHA 10 TIEPBOM O0POBCKOi opOouTe paBHa 2187 km/c. Eciu

MOTPEITHOCTD B ONPE/ICIICHUN CKOPOCTH paBHa 1 KM/C, TO KaKoi OyJIET MPU 3TOM MOTPEITHOCTH B
ornpezeneHuu KoopauHatel? CpaBHUTE €€ CO 3HAUCHHEM paanyca OpOUTHI.

6. [losicHuTe pUYKHY pazanuusl B BEIMYMHAX MOHHBIX PAUYyCOB JJI U30JIEKTPOHHBIX
nonoB; 1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg?*); 0,57 (AI*")
7. OOBsicauTe 0000 HU3KYIO YCTOWYMBOCTH COSIMHEHHI P-3JIEMEHTOB 6-TIEpHO/Ia B BBIC-
et C.O.

Bapuant Ne2
1. [IpuMeHMMO 1M TOHATHE TPAEKTOPUH IBHKEHUS K MUKpouyacTHLiaM? YeM 3To onpenens-
€TCsl U KaKoe MOHSATHE €ro 3aMEHSeT?
2. VYKaKuTe 3HaU€HNE KBAHTOBBIX YHACEN JUIsl BHEIIHUX JIEKTPOHOB B aTOMax JIEMEHTOB C
MopsIIKOBBIM HOMepoMm 11, 14, 20, 23, 33.
3. Hanummure snekTporHo-rpaduueckue Gopmymsr: Pd, Zr2, S2,
4. Ha ocHoBaHMM y4yeHMs O CTPOEHUH aTOMa OOBSCHUTE, TIOYEMY SHEPI€TUUYECKUH S-

HOlypOBEHb BKIIOYAET OJHY OPOHTAIIb, P-TIOYPOBEHB - TPH, U-0ypOBEHb - MATH U f-
MOJIYPOBEHB - CEMb. YKa)XUTE MaX YUCIIO 3JIEKTPOHOB Ha 3TUX MOJAYPOBHSX.
5. Yemy paBHa aeOpoilieBcKas JJIMHA BOJIHBI 3JIEKTPOHA, TBHUKYIIETOCS CO CKOPOCTBIO: a)
6-10° m/c; 6) 2187 xm/c?
6. DHeprust HOHU3ALKH TPH MOCIIET0BATEILHOM OTPHIBE 3JEKTpOHA OT aToMoB M( cocras-
nsiet: E1=733, Eo=1447 u Es=7718 x/I)x/mMonb. Uem 00BsICHUTE pe3koe Bo3pacTanue Ez?
7. Kakyro cTpyKTypy JOKEH UMETh BOCbMOM nieproa? [IoBTOpSET 1M OH MOJIIHOCTBIO
ceIbMOoi nepuoa’?

Tema: «XuMn4yeckas cB3b»

Bapuant Nel
1. UYem 00BACHUTH HEBO3MOXKHOCTH 00pazoBaHust 100% MOHHOW CBSI3H U YeMy TPUMEPHO
paBHa 1011 KOBAJICHTHOCTH B HanboJiee MOHHBIX OMHAPHBIX COSTUHEHUSIX?
2. YcraHoBUTE TPOCTPAHCTBEHHYIO CTPYKTYPY CIASAYIOIMIHUX MOJIEKYJI U HOHOB, OIIPE/ICIINB
opOuTaNyU IeHTpanbHOro aToMa U ux tun rudpuauzanuu: NF3, NO2', PHs, PO
3. Kak 10/mKHBI MEHSTHCS 3HaYeHHE MOMEHTOB JTUTIOJEH MoJieKya B psay: a) CIF-BrF-1F; 6)
NH3-PH3-AsH3?
4, [Tonsipu3yemMocTh Kakoro U3 HOHOB Oosbiie: F wmm Br, S?% wim Te?, ClI wm 1"? O6bsc-

HUTE [IPUYHHY.



5. Tror. s NaF=997°C, MgF.=1398°C, AlF3=1040°C, SiF4=-90°C, PF5=-94°C, SFs=-56°C.
OOBsICHUTH HAOMIOTaeMYTO 3aBUCHMOCTh. O0BsicHUTH pe3koe pasiuyue Trut. AlFs u SiFs
CUMTas, YTO MOJIIPHOCTH CBSI3M paBHOMEpHO yMeHbIaetrcs oT NaF k SFe.

6. YeM 00BICHUATE 3HAUUTENLHO Ooliee BeIcokUe Tr. 1 TK. BOABI U IIJIABUKOBOM KUCIIOTEI
110 CPAaBHEHUIO C TEMH, KOTOPBIE IOJKHBI COOTBETCTBOBATh UX MOJISIPHBIM Maccam?
7. DNEKTPUUECKUN MOMEHT U0 MOJIeKyIbl HoS paBen

0,31-102°Ki-m, a H2Se-0,08-02°Kir-m. Omnpenenure, Kak OTHOCSTCS JJIMHBI JUTIOJICH 00euX
MOJIEKY L.

BapuanT Ne2
1. [Touemy npu HaTMYUU OAHOM CBS3H MEXKLy aTOMaMH OHA MOKET OBITh TOJBKO O-
cBsa3p10? [Ipu Kakux ycrnoBusx oOpaszyercs m- U 0-CBSI3H?
2. Ckounbko cBsi3elt y aroma cepbl B MoJiekyiie SO2Clo, y yriepozaa B mosnekyine COCly; kak
3TO COTJIacyeTcs C TUIIOM ruOpuIn3auu?
3. Kakas mosnekyna MmosxeT cyiiectBoBath U mouemy? ClFs3, FCls, Brls, 1Bra.
4. Kak u3mensiercs nomispusytoiee 1eiCTBUE HOHOB S-3JIEMEHTOB BTOPOH rpymmbl oT Mg k

Ba 1 modyeMy 3T0 MPUBOAMT K MOBBIICHUIO TEPMUICCKON YCTOWIMBOCTH UX KApOOHATOB B TOH
e MOCIIeIOBATEeIbHOCTH?
5. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHiTe IPUUNHBI U3MCHEHHUS ITOM
BCJIMYHHBI.
6. Kakoe coenunenue 6omee repmuuecku yeroiunbo? PhCO3z i CaCOs; PhCls nim
PbBra.
7. Paccunraiite s extuBnblii panuyc nona Na B kpucramie NaF, ecnu koHCTaHTa perer-
Kk ero pasHa 2,31-107% m, pagnyc nona F pasen 1,33-10720 u.

Tema: «CkopocTh XHMHYECKHX Ppeaknuidl. XHMHYECKOe PpPaBHOBeCHE.
DHepreTuKa H HANMPABJIEHHOCTh XUMHYECKUX MPOLECCOB»

Bapuant Nel
1. JluxpomaT aMMOHUS IIPY HATPEBAHUH PaA3JIaraeTcs 10 peakiu:
(NH4)2Cr207(t)=N21(r) + 4H20(r) +Cr203(t) AH° X p =-503 xJIx
CKOJIbKO 3HEPTUHU BBIIEIMIIOCH MPHU Pa3IokKEHUM HEKOTOPOW MOpPLUHU TUXpomara
aMMOHHMsI, €CJIM Macca TBEpAOro octarka Ha 10r MeHbIle MacChl HCXOAHOIO BELIECTBA.
2. Onranbnus oopazoBanus H202(r) u3 npocteix BeniecTs paBHa - 136,1 k/[x/mMomb, 3H-
TaJbIHS TUCCOLMALIMY Ta3000pa3HbIX BOJAOPO/A U KHCIOPOAa COOTBETCTBEHHO paBHBI 432, 490
kJ>x/mMonb. Beraucnure snepruto csizu O-H B mepokcuie Boiopoa, mMpuHsB dHEPruto cBsizu O-
O paBHoit - 138,07 xI>x/MOb.
3. Omnpenemure AH298 1 AU cuctemsr: 4NH3z(r) + 302(r) = 2N2(r) + 6H20(x)
4. ITpu Temneparype 100°C ckopocTh 0/1HOM peakiuu B 2 paza 60blIe CKOPOCTH BTOPOH.
TemnepaTypHblil KO3 (HULIIHEHT CKOPOCTH NEPBON PEaKIK paBeH - 2, BTopoi - 4. [pu kakoi
TeMIIepaType CKOPOCTH 00X peaKIfil BEIpaBHUBAIOTCS?
5. Kak n3meHuTCS naBiieHNe B cCTEMe IepBOHavaIbHO coaepkamnieir HBr u Oz, ecnm k Mo-
MeHTY HacTyreHus paBHoBecus: 4HBr(r) + Oz(r) = 2H20(r) + 2Br2(r)  mpopearuposaio 10%
MCXOJIHOTO KOJTMYECTBA KUCIOPOa, a paBHOBECHbIE KOHIIeHTpaluu [HBr]=0,6 Momn/m;
[02]=0,36 momnb/n?
6. Bo ckounbko pa3 ciieyer yBenu4uTh KOHLIEHTPALIMIO BellecTBa B2 B cucreMme:
2A2( 1) + Ba(r) = 2A2B(T)
YToOb!l Mpu YMEHBIIEHUH KOHIIEHTpaluy BeuecTBa Az B 4 pa3a CKOPOCTh MPSMOit
peaKuy He N3MEHUIIACh?
7. Jlns nexkotopoit peakuuu AG°>0. Kakne n3 npruBeIeHHBIX YTBEPKIACHUN IPABUIIbHBI:
a) K >1; 0) k<l; B) B paBHOBECHOW cMeCH Mpeo0IaaloT MPOAYKThI PEaKIIH;
T') B paBHOBECHOM CMECH MPe00IIaiatoT HCXOAHBIC BelecTBa?
Bapuant Ne2



1. [Tpu BoccTanoBnennu 80T okcuaa xene3a(3) amroMuareM Beinenutcs 426,3 kJx Tera.
ITpu cropanuu 5,4 r MeTaUINYECKOTO aMOMUHUSA BblenuTcs 167,3 k/x tenna. Ha ocHoBanuu
3TUX JaHHBIX, UCIIOJIb3Ys 3aKOoH ['ecca, BrIuucinuTe 3HepreTudeckuit 3¢ ekt mpu odpazoBanuu 1
MOJIb OKcHa xkemne3a(3).

2. AH®6p MgO(x) u CO2(T) cooTBeTcTBeHHO paBHa- 601,8 u -393,5 x/[>x/Moinb. Temnora
paznoxenus MgCoz aa MgO u CO, IH=100,7 xJI>x/mMoub. Vcrionb3ys 3TH JaHHBIC, HAAUTE
terioty oopazoanust MgCO3 13 351eMEHTOB.

4. Boraucnute TeMmnepaTypHblil KO3(GOUIIMEHT CKOPOCTH PEaKIMH, €CIIM KOHCTaHTa CKOPO-
ctu ee ipu 100°C cocramster 6-107, a mpu 150°C -7,2-1072,
5. Jliig Toro uyToObl yBenuuuTh B 216 1 256 pa3 ckopocTs peakuuu cuaTe3a NHs, Bo ckoiib-

KO pa3 HaJl0 MOBBICUTH B MIEPBOM Cilydae KoHLeHTpauuto Hz, a Bo Bropom naenenue? Kak
M3MEHHUTCS CKOPOCTh PEeaKLUy IpU yBeIUueHUM nasieHus 10 paz?
6. Cucrema C(rpadur) +CO2(1) = 2CO(r) AH° =172,5 xJIx
Haxonutcs B paBHOBecuH. YKa3aTh: a) Kak u3MeHurTcs coaepxanue CO B cucreme
npu ToBblleHMH U W mpu HewsmMeHHOM JaBieHuu? C yBeIMYEHUEM [aBJICHHS MPH
HEU3MEHHOU Temneparype? 0) VMI3MEHUTCS M K P MPU MOBBIIICHUN OOIIEro JaBICHUS U
HensmeHHoM t? [lpu yBenmuenun t? Ilpu BBeneHum B cuctemy karanuzaropa? Otser
000CHOBATb.
7. Xumugeckoe paBHoBecue peakiuu A(r) + B(r) = C(r) + [(r)
Y CTaHOBHTH TPHU CIEAYIOMUX KOHICHTparusax: (A) = 6monb/i, (B) = 2mons/n, (C)
= 4monw/n, ([) = 3mons/n. B paBHOBecHyI0 cucteMmy aoOaBuiu 4 MoOIb/1 BemiecTsa B.
BrraucnuTh HOBBIE paBHOBECHBIC KOHIICHTPAIIUU BEIIICCTB.

Tema: «PacTBopbl. Teopusi 3J1eKTPOJTUTHYECKOM M CCOLMALIUMN

BapuanT Nel
1. PactBop conmepxkut 0,1moms CaClz u 0,1momp AlCI3 B 211 pactBopa. KakoBa momsipHas
koHuenTpanus nona Cl™ B pactsope?
2. pH 1:10° H pacTBopa c1a60r0 0JHOKHCIOTHOTO OCHOBAHHs paBeH 9. BrruucanTe KoH-
CTaHTy AMCCOLMALMY OCHOBAHMSI.
3. VYka3arb, He IPOU3BO/S BBIUNCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEH paBHOW KOH-

neHtpauuu pH 6onbuie i Mensie. OTBET 000CHYHTE NCXO0/ U3 3aKOHOMEPHOCTH U3MEHEHHU s
KHCJIOTHO-OCHOBHBIX CBOMCTB 251ekTpoanToB: KoSe u KaTe; NasPOs u NazHPOa.

4, Haitnure crenens ruaponusa cosierd u 3HaueHue pH 11 ux pacTBOpOB KOHUEHTPALIMU
0.1momb/i: NH4Br, KCIO, HCOONa.
5. ITPAQ2Cr207 , ipu 25°C pasro 2-107 . Bemanaer iu ocanok AgaCroO7 pu cMeIuBaHuH

paBHbIX 00BeMoB 0,050 pactBopoB AGNO3 1 K2Cr207? CreneHb TUCCONMANIAN ITHX
NIEKTPOJINTOB paBHA 90%.

6. Brraucuts a u (H+) B 0,3M pactBope ykcycHoit kuciots! (K=1,8-107). Kakue 3Hauenus
IPUMYT 3TH BEIMYHUHBI 11ocie fo0aBienus K 11 pacrBopa kucnotsl 0,2mons CH3COONa?
Koadpunment akruBaoctu nonos f(CH3COO) =0,7.

7. Cpasuuts pactBopumoctb POCl2 u Pblz, Be(OH)2 u Ca(OH)2. OtBeT 060CHYHTE HCXOISI
U3 TIOJSIPU3AIMOHHBIX TTPEICTABICHHH.

Bapuant Ne2
1. PactBop comepxkut 0,1moms - sxBuBanentoB (NH4)3POs B 200Mi1 pactBopa. Kakosa mo-
nsipHast KoHnenTpanust nonoB NH4"™ B pacteope?
2. Beraucnure pH 0,001H pacTBOpa CepHON KHCIIOTHI.
3. VYkazaTb, He MPOU3BO/IS BHIYUCICHUH, B KAKOM U3 PaCTBOPOB JBYX COJieii paBHON KOH-

neHTpauuu pH 6omnpiie nian menbie. OTBeT 000CHYHTE UCXOS U3 3aKOHOMEPHOCTH M3MEHEHUS
KUCIIOTHO-OCHOBHBIX cBOMCTB anekTpointoB: NaHCO3 u Na2ClO3; NaClos u NaClO.

4, Kakue BenmnuuHbI ABJISIOTCS KOJTUYECTBEHHON XapaKTEPUCTUKOM MPOoIecca dIEKTPOII -
ThYecKou aucconuanuu? Jlaiite ux onpenenenue. Kakyro U3 HUX v moyemMy Ha3bIBalOT
MTOCTOSIHHOW BEJTMYUHOM?



5. Haiinure crenens ruaponu3a NalOz u NalO B pactBopax konnentparmu 0,1 mons/mn. U3
MOJIYYCHHBIX JIaHHBIX CJeJIaiiTe BBIBOJ O CPABHUTEIBHOM CHIe KUCIIOT, 00pPa30BaBIINX 3TH COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10.
6. Brmanaer mu BaSO4 npu noGaBiennu pacTBopa cepHOM KUCI0Th 00beMoM 100mi1 pu
konueHtpanuu 0,2mois/11. K pactBopy BaClz Toro sxe 00bema, eciii MOJIsIpHasi KOHIICHTPAIUS
HKBUBAJIEHTA 3TOr0 pacTBopa paBHa 0,2Moib/11.? Byaer nu 1o6aBieHHOE KOJTMYECTBO CEPHOM
KHCJIOTHI S5KBUBAJICHTHBIM WJIH N30BITOYHBIM?
7. Ckonbko Mosib NH4Cl crienyet no6asuts k 131 0,1M pactBopa NH;OH(K=1,8-10") qus
TOr0, 4T00BI KOHIICHTpanus HoHoB OH™ cTana yucnenHo paBHa Ka? YcimoBHo nmpumem
f(NH4")=1.

Tema: «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIHH U JIEKTPOXMMHYECKHE TPO-
necchb»

Bapuant Nel
1. 3aKOHYUTH COCTABJIICHUE YPABHEHUS PEAKIMH U 110100paTh KOAPPHUIIMEHTHI MPOCTEUIITUM
cocobom: SO2+H3ASO4+H20—H3ASOs+...
2. Hanummre ypaBHeHus peakiuii u mogoopath KO3 PHUIIMEHTHI 2IEKTPOHHO-HOHHBIM Me-
togoM: MNnSO4+(NH4)2S208+H,0—HMNO4+...; H202+CaOCl—
3. CocTaBUTh B MOJIEKYJIApHOH (hopme ypaBHenue peakuun: [Fe(CN)s]*
+H,0,—[Fe(CN)6]*+0
4. Uemy paBHA MOJIIpHAs Macca SKBUBAJICHTA NIEpMaHraHaTa Kajlusl Kak OKUCIUTENs, €CITU

3TO BEIIECTBO B MIPOIECCE PEaKIIMK BOCCTAHABIMBALCTCS: a) 10 cylbdara mapranua (II) 6) mo
JMOKCHJIa MapraHiia B) 10 MmaHranara kamus KoMnQOg4?
5. Byner nmu paboTath raibBaHHUYECKUI 3JIEMEHT, COCTOSIIEH U3 BOJAOPOIHBIX 3JIEKTPOJIOB,
norpyxeHHbIX B 1 u 0,11 pactBopsl KOH npu 25°C, ecnu kaxkyias CTeeHb JUCCOLUALNN
pactBopoB KOH cootBercTBeHHO paBHbI 77 1 91%7?
6. I'anpBaHMYECKUM BJIEMEHT
(-)2Cr/2Cr3+ | H2SO4 | (Pb) 3H2/6H" (+)
o0pa3oBaBIIeiics Mpu KOPPO3UU XpOMa, OMAsSHHOTO CO CBHMHIIOM, J3a€T TOK CHUJIOU
6A. Kakas macca Xxpoma OKHCIUTCS M CKOJBKO JIMTPOB BOJOpPOJAA BBIACIUTCA 3a 55C
paboThI ATOTO AIeMeHTa?

Bapuant Ne2
1. 3aKOHYUTH COCTABIIEHUE YPAaBHEHHsSI PEAKIIMU U 110100paTh KOAPPHUIMEHTH! MpoCcTEHINM
ciocobom: H2SO4+KI+KClIO3—KCl+ls...
2. Hanummre ypaBHeHHs peakuuil ¥ mo1o0path K03(GUIHEHTHI 371eKTPOHHO-HOHHBIM Me-
tonoM: H2SO4+H25+KMnO4—S+...; HNOs+FeS,—
3. CoctaBuTh B MOJIEKYJIIpHOH (opme ypaBHeHHE peakiuu: NaHa+12—Na+I".
4, Kakyro maccy aimoMuHAS MOKHO OKHCIUTE ¢ omMomisio 0,11 0,250 KoCr.0O7 o peakiuu

Al+K>Cr07+H2S04— Al2(S04)3+Cr2(S04)3+K2S04+H20.
5. DJIC ranbBannveckoit memu (-)Ag/AgNO3 0,0058  /0=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. Omnpenennte KOHIEHTPALMIO MIEKTPOIUTA MPH MOI0KUTEIHHOM
AIIEKTPOJE, ecIi KO UIIMEHTHI aKTUBHOCTH HOHA cepedpa B pactBopax AgNOs npu
OTPHULIATEIILHOM U TIOJIOXKHUTEIBHOM 3J1eKTpojie paBHbl 0,945 u 0,750.
6. [Ipu paboTe ranbBaHUYECKOTO JIEMEHTA
(-) 4A1/4A1 | H20, Oz | (Cr) 120H/6H20, 302 (+)
00pa3oBaBIIEroCs TPU KOPPO3UU ATFOMUHUS, KOTOPBIH HAXOIUTCS B KOHTAKTE C
xpomoM, 3a ImuH 20c ero pa®oThl Ha XpOMOBOM Karojae BoccTaHoBWiIOCh 0,034
KHCIIOpO/a.
Omnpenenure, HACKOJIBKO YMEHBIINIACH IPU 3TOM Macca allOMUHHAEBOTO JIEKTPOa
U YeMy paBHa CHJIa TOKA, IPOTEKIIEro IO BHEIIHEH e ralbBaHN4eCKOro 3JIEMEHTA.

Tema: «KoMILIeKCHBIE COeIMHEHHUS



Bapuant Nel
1. HasBatp komiuiekcubie coequaenus: Ba[Cu(C204)2], [Co(NHS3)2(en)(Cl2)]ClI,
[PtCI2][AuCla).
2. Harmmcare ¢popmyinsl: a) Terpaiiogonnaat(lll) naaus”); 6) xmopun 6poMareTpaaMMu-
HakBaxpoma(lll); B) TpHaMMUHXJIOPOIUHUTPOKOOAIIBT.
3. Mosxno nu ocamuth uoHbl Ni*+ u3 pactBopa K2[Ni(CN)s] o6semom 1la m C=0,1
Monb/mutp, coxepxkamero 0.2 moms KCN(a=80%), ecmu mobasute 10*moms cymbhuma
ammoHus? [lpu Kakoi MT KOHIIGHTpaluu Ccyib(uaa aMMOHHUS HAaYHET BBINAAATh OCATOK?
(ITP(NiS)=2-10"%).

4., OmpeznenuTe TN THOPUAM3AIMU B CICAYIONIMX KOMIUICKCAX, a TakK e n300pasure ux
reomerpuueckyto ¢popmyiy: [AuCls] ; [PtCls]” .Uemy paBHBI HX MATHUTHBIE MOMEHTBI?
5. JI1st ocakaeHHsT XJIOPUA-UOHOB, COCTABJISIONINX BHEIIHIOW C(epy KOMILIEKCHOTO CO-

enuHenus, u3 100mi 0,02m pactBopa coequnenust CrClz-5H20 nmotpeboBanocs 20mi
0,2m pactBopa AgNOs. Ilo pesysipraraM 3TOr0O OINBITA COCTaBbTE KOOPAMHALUOHHYIO
(bopmyIty coeTMHEHHS U HA30BUTE €TO.

Bapuant Ne2
1. Hassatb komruiekcubie coequaenus: Na[Zn(OH)a], [Ni(H20)6](NO3)2, [Co(En)3(NO3)s3].
2. Hanucate ¢dopmynbr: a) ammunnentanuanodeppat(Il) narpus; 6) auruapokcorerpa-
xynopormiatunar (IV) ammonus.
3. K 0,2m NiSO4 no6asuimu pasublii 06beM 2M NHs, Beraucimts [Ni]?+, ecau cuntats uTo B
pacTBope obpasyercs kommiekcHsrii noH [Ni(NH3)s]?+.
4. B xommiekcax [CO(NO2)s]* m [Ni(CNS)s]* nmranmmsl 061a1aroT CHIBHBIM IIOJNEM.

CocTaBbTe IHEPreTHYECKYyI0 cxeMy oOpasoBaHus cBs3edl (Metonq BC) B 3THX KOMILIEKcax U
YKa)XUTE€ MarHUTHBIE CBOMCTBA KOMILIIEKCOB.
5. OnpenenuTe KoopanHanporHoe uncio (x): [Fe''Fx] *2); [Fe''Clx] *-2.

Kpumepuu oyenxku omeema cmyoenma npu 6blnoJaHeHUU KOHMPOAbHOU padomul

Ouenka TpebGoBanust K 3HAHUAM
OTJIMYHO IIPUBEACHBI IOJIHBIE ITPABWIBHBIE PELIEHUS, OTBETHI I'PAMOTHO
apryMEeHTHPOBaHbI
XOpOLIO JIOTIYIICHbl HE3HAYUTENIbHBIE IIOTPEIIHOCTH IpU OTBETaxX Ha
BOIIPOCHI, apryMEHTalus ObLIa HE OJHOM
YZIOBJIETBOPUTEI B OTBETaX Ha HEKOTOpPbIE BOIPOCH! AOMYILIEHbI TPyOble OLIMOKH,
BHO 4yacThb BBIBOJIOB HE AapryMEHTHpPOBaHA WM apryMEHTHpOBaHa
HENPAaBUJIBHO
HEYJOBJIETBOPHUT otBeThl Ha 50 U Gonee % BOMPOCOB OMIMOOYHBI, OOJIBIIUHCTBO
€JIbHO BBIBOJIOB HE apTYMEHTHPOBAHbI WM apPTYMEHTHPOBaHb! HENPABUIIBHO

Ilpumepnvie sapuanmol mecmogvlx 3a0aHUl
Tema: «OCHOBHBIE NOHATHS U 3aKOHbI XUMHHU. JKBHBAJIEHT)
Bapuanr Ne 1
1. ®akTop >KBUBAJIEHTHOCTHU COJIU
1) 1/ocHOBHOCTB
2) 1/ducao KaTHOHOB * BaJIGHTHOCTh KATHOHOB
3) 1/KMCIOTHOCTD
4)1/aucno aTOMOB AJIEMEHTa * BaJIGHTHOCTH AJIEMEHTA
2. DakTop SKBUBAICHTHOCTH OCHOBAHHUS
1) 1/ocHOBHOCTH
2) 1/aucno KaTHOHOB * BAJIGHTHOCTh KATHOHOB




o

©oNe

1.

4.

3) 1/KHUCIOTHOCTH
4) 1/aucno ATOMOB DJIEMEHTA * BaJICHTHOCTH dJIEMEHTA
[TnoTHOCTH ra3a no renauto paBHa 11, MIOTHOCTH ra3a Mo HEOHY
1)2,2 2)1,1 3) 20 4) 44
Ipu croparnu 4*10° kr yriepona umcio monexyn CO2 paBHO
1) 2*10% 2) 2*10% 3) 2*10% 4)2*10%
DOKBUBAJICHT UCXOJHBIX BEIIECTB B PEAKIIUU
H2C.04 + Ca(0H)2 = CaC204 + H.0O
1) 1/2,1/2 2)1,1/2 3)1/2,1 41,1
O06bem (B 1), 3aHuMaemblit 5,25 1 azota npu26°C u nasnenun 98,9 xlla # # #
MaccoBble /10,11 TajloreHa B TajJoreHuie MeTajia U KUCIOpoa B €ro OKCUIe
COOTBETCTBEHHO paBHbI 68,35% u 15,4%. Ha3zpanue ranorena # # #
Bbpom maccoii 0,4586 r BeiTecHsieT u3 pactBopa Kl itox maccoit 0,7280 r, koTopbIit
B3auMOJIeiicTByeT ¢ MeTauioM maccoit 0,5935 r. MosnsipHas Macca SKBUBaJIeHTa MeTaslia
B I/MOJIb
[{uak pearupyet ¢ m30bITKOM BOJbI B TieniouHoi cpene (NaOH) ¢ obpazoBanuem 5,6 1
ra3a (H.y.). DKBUBAJICHTHOE KOJUYECTBO BEIIECTBA IIUHKA B MOJIb
Bapuant Ne 2
@DaKkTOp IKBUBAJIEHTHOCTU KUCIOTHI
1) 1/xkucnoTHOCTH
2) 1/0CHOBHOCTB
3) 1/umciio aToMOB 371eMeHTa * BAJIGHTHOCTH JIEMEHTA
4) 1/umcino KaTHOHOB * BaJEHTHOCTH KATHOHOB
@DakTOp 3KBUBAICHTHOCTU OKCHJIA
1) 1/gucno KaTHOHOB * BaJICHTHOCTb KAaTHOHOB
2) 1/ocHOBHOCTH
3) 1/4mcia0 aTOMOB 3JIeMEHTa * BaJIEHTHOCTD 3JICMEHTA
4) 1/KMCIOTHOCTH
Macca (B rpammax) 0,25 MOb OKCHJIA IUTHUS
1)5,75 2) 6,2 3)7,5 4)9,25
4: KonnyecTBo BeliecTBa (Molib), coaepxarieecs B 37,6 r uutrpata meau (1I)
1)0,3 2)3,353)0,2 4)5
OpauH MOJb BOJIBI TIPH H.y. 3aHUMAaET 00BEM
1) 18 mu 2) 118 i 3)22,4n1 4)22,4 mn
[TnoTHOCTH Ta3a mo Bo3ayxy paBHa 1,17, MonexkynspHas Macca rasa
Macca (B rpammMax) Hatpus B 35,1 T xJioprja HaTpHs paBHa
Ha neittpanu3zamnuio 3 r H3AsOs uzpacxonoanoch 2,366 1 KOH. OcHOBHOCTH KHCTOTHI
N3 48,15 r okcuga MeTaia MOKHO OTy4uTh 88,65 T ero HuTpaTta. MossipHast Macca
HKBHMBAJICHTA JIBYXBAJICHTHOTO METaJlia B T/MOJIb
Tema: «OCHOBHBIE KJIACChl HECOPTAHMYECKUX COeIMHEHHIT»
Bapuant Nel
®dopmyiia KpUcTaJuIOruapara cyibdara HaTpus, Macca KOTOPOTo Ipu 00e3BOKUBAHUU
yMeHbIIUIach Ha 47%
1) NaxSOs * 2H,O  2) NaxSO4 * 7H.0
3) NaxS04 * sH.0 4) NaxS04 * 6H.0
Kap6onat xanus pearupyer B pacTBOpe ¢ BellecTBaMHu Habopa
1) CO2, SO2, H3PO4 2) CO, KOH, HC1
3) BaClz, HNO3, Rb2SOs  4) KHSO4, NaOH, SO3
OnHOBpEMEHHO HE MOTYT HAaXOJUTCS B paCTBOPE BEIIeCTBa Habopa
1)NaSO4 u HC1 2) NaOH u H2S04
3) NaClu H2SOs  4) NaOH u K2SO4
OaHOBpEMEHHO B PACTBOPE MOT'YT HAXOJAUTCS MOHBI



1)
2)
3)
4)

1) Ni%*, K*, SO4%, I 2) Pb%*, S*, CH3sCOO; Ba**

3) NHs*, PO, Ca?*, F  4) A1% Fe?*, COs%, Br

VY CTaHOBHUTB COOTBETCTBUE MEKY BELIECTBOM U CBOMCTBAMU

1: a3oTHas xkucnora A: B3aMMOJCHCTBHE C COJISIMUA MeJIU C 00pa30BaHUEM OCaIKa

2: runpokcus HaTpus b: B3anMoneiicTeue ¢ cossiMu 6apus ¢ 00pa3oBaHUEM OCaKa

3: confHas kucnora B: B3auMmopeicTBHe ¢ cepoil Ipu HarpeBaHUU

4: cynbdat amoMUHUS I': B3auMoelicTBIE ¢ IIMHKOM ¢ 00pa30BaHUEM BOAOPOAA

KonngectBo BO3MOKHBIX couieii oopa3zoBanubix H3S04 u Al(OH)
1) 4 2)1 3) 2 4)3 55

Bapuant Ne 2

[Muapun onHOBameHTHOTO MeTaia coaepxkut 12,5% Bogopoaa o macce.
1) cepebpo  2) HaTpuii 3) muTuit 4)30110TO

Jmokcua yriepoja MOXKET pearnpoBaTh ¢ BEleCTBaMH Habopa

1) CaO, (NH4)2C03 pactBop, HNOz 2) Na>C03 pactsop, Mg, C (kokc)
3) KOH, H2SO4, pactBop BaCl  4) CuS0s4, NH3, NaOH
OaHOBpEeMEHHO HE MOTYT HAaXOJUTCS B pacTBOpE BEIllecTBa Habopa

1) BaClo u NaNOs  2) BaCl> u NaBr

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

Kucityro conb MOKHO IIOJIy4HTh B BOJHOM CpeZie IPU B3aUMOICHCTBUU
1) LiOH u HBr 2)CsOH u P20s

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

OnHOBpEMEHHO B PACTBOPE MOT'YT HAXOJUTCS MOHBI

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

2) Ag*, Ca?*, Br, NOs’

3) Zn?* |NHs*, OH", I

4) Cu?*, AP, CI, SO4*

Y CTaHOBUTH COOTBETCTBHE MCKAY BCIICCTBOM U CIIOCOOOM €T0 pacrio3HaHusA:

l: yrnekucnslii ra3  A: BO3ropaHue TIICIOLIEH JIyYUHbI
aMMHaK b: Bo3ropaHue ¢ XapakTepHBIM 3ByKOM
KHCIIOPOJL B: momyTHEHHE U3BECTKOBOI BOJIBI
BOJIOpPOJ I': u3MeHeHne OKpacKu BIIaKHOW MHAMKATOPHOU OyMaXKKu
Y CcTaHOBUTH COOTBETCTBUE MEXKy BEILIECTBOM U CBOMCTBAMMU:
1) a3orHas KucioTa A: B3auMoJelicTBUE C CONSIMU MEIM ¢ 00pa30BaHUEM
ocaJka
2) TUAPOKCHJ HaTpus b: B3auMojeicTBHe ¢ CosiMU Oapus ¢ 00pa3oBaHUEM
ocajJka
3) consiHas KKCI0TA B: B3aumozelicTBue ¢ cepoil IpU HArpEBaHUU
4) cynbdat anromuHus [: B3auMoeiicTBUE ¢ IMHKOM ¢ 00pa3oBaHUEM BOJIOPOA

B pesynbrare cienyromux npeBpamieHui:

Si02+C Ca HCl 02 Ca3(P04)2
Ca3(P0O4); X1 X2 X3 Xa

Xs
o0pasyeTcs KOHeUHBIH MPOIYKT X5

1) Ca(HPOy), 2) CaHPO4 3) CaHPO*2H:20 4) CasP207



Tema: «Ctpoenne aroma. [lepuoanyecknii 3aK0OH U NMePUOAMYECKAS] CHCTEMA

xuMudeckux 3jeMenToB .. MenaeneeBa»

Bapuant Ne 1

1.

2.

3.

o

©oo~Ne

10.

W30351eKTpOHHBIE aTOMBI U HOHBI

1) Fe?*, Co®* 2) Co, Ni?* 3) Fe?*, Fe3*  4) Co?*, Mn
DieKTpoHHAs eMKOCTh T -1morypoBHs

1)14 2)6 3)18 4)10

DHeprus CpoJCTBa K JIEKTPOHY B IIEpUOJIe

1) He u3MeHsieTCsT  2) yMEHbIIAeTCst

3) yBenuuuBaeTcss  4) OCTalOTCS TOCTOSSHHON
PaspemenHblit HA0Op KBAaHTOBBIX YUCEN SJIEKTPOHA
Hn=3,1=0m=12)n=2,1=1,m=0
3In=3,1=2,m=-1 4HIn=3,1=2,m=3
Haumensimii paanyc umMeer HOH

1) Cs” 2) Ba?* 3) Te*4) I

Monens atroma, co3nantas O.Pezepdopaom HazbIBaeTCs
Yucno ypoBHEHR y aTOMa ONpeAeIIsieTCs KBaHTOBBIM YHCIIOM
DHeprus OTpbIBa 3JEKTPOHA OT aTOMAa HA3BIBAETCS dHEpTrUen
Y CTaHOBHUTH COOTBETCTBUE MEXKTY SJICKTPOHHBIMH KOH(DHUTYpPAITUSIMU U XUMUICCKIMH
YacTULIaMHU

1: 1s%2s?2p®3s23p!  A: Na*

2: 1s22522p®3s?3p®  B: N

3: 1s22s22p" B: S?-

4: 15?25°2p® I:Al

Pacrionoxuth B mpaBUIIbHOM MOCE10BATENILHOCTH 3alI0JHEHUS SHEPTETHUECKUX
MOJIypOBHEH B aTOMax

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

Bapuant Ne 2

N30351eKTpOHHBIE aTOMBI U HOHBI
1) Fe?*, Co®* 2) Co, Ni?*  3) Fe?*, Fe®* 4) Co?*, Mn
Hab6op kBanToBbIX uricen N = 3, | =1, s =+1/2 umeer
HSi 2)Al 3)Cl 4)S 5P
OauHaKoBO€ KOJMYECTBO JIEKTPOHOB Y HOHOB
1) Ba%*, Mg?*, Cd* 2) Ba?+, I, Te* 3)Hg?, I,Sn  4) I, Cd?*, Sn*
DNEeKTpOHHAs EMKOCTh (J -TIOAYPOBHSI
16 2)14 3)10 4)18
DHeprus NOHHU3AIUH B TPYIITIE
1) He u3MeHsieTcs:  2) yBeIU4MBAeTCA
3) ymeHblIaeTcs 4) ocTraroTcst MOCTOSTHHOM
ATOoMHBIE OpOHTaNK Aaf0T cymmy N+ 1 =9
1)6f, 7d,8p 2)5f, 7p,8s 3)4f,5d, 6p 4)4d, 5p, 65
Uwciio HecmapeHHBIX JIEKTPOHOB B aTOME XpoMa B HEBO30YKJICHHOM COCTOSTHUHU

Oneprus nonusaruu aroma Ca (3B): 11 = 6,113; 1, = 11,871, I3 =51, 21. TpeThs 3HEPTHS
MOHM3AINH PE3KO BO3pacTaeT U3-3a OTPhIBA DIIEKTPOHA
Yucno opbuTaneit y aroma onpeaensieTcst KBAaHTOBBIM YHCIIOM

. YCTaHOBUTBH COOTBETCTBHE MEX/Y JIEKTPOHHBIMU KOHOUTYPALUAMHI U XUMUYECKUMHU

YaCTULIAMU
1) 1s22s22p®3s23p%4s°3d®  A: F
2) 1s22s22p%3s23p%4s'3d®  B: C



3) 1s22s22p°® B: Fe'3
4) 1s%2s°2p? I:Cr
Tema: «XuMHn4eckas CBs3b»
Bapuant Ne 1
1. B psaay Bogopoansix coenuuenuii dnemenToB VI A rpynmsr: H2O - H” - HaSe
MOJISIPHOCTH CBsi3u D - H
1) yBenwuuBactcs
2) He U3MCHSETCS
3) yMeHbIIaeTCs
4) cHayvaja yMEHBIIIACTCS, TIOTOM YBEINYMBACTCS
2. TonbKO KOBaJICHTHAsSI CBS3b UMEET MECTO B COSTMHEHHH C OPMYIIOi
1) Ba(OH)2 2) NHsNOs3  3) H2SOq4 4) Li2COs3
3. Atom yriepoja B BO30YKJICHHOM COCTOSIHUU 00pa3yeT
1) deThIpe KOBAJICHTHBIC CBSI3H, 3a CUET YETHIPEX HECIIAPEHHBIX 3JICKTPOHOB
2) TpH CBsI3H, 3a CUET JBYX HECMAPEHHBIX 3JICKTPOHOB U HEMOACICHHON
AJIEKTPOHHOU Iaphl
3) HH OJIHOH, aTOM yTJIepoja B HEBO30YKICHHOM COCTOSHUM XUMHUYECKHX CBSI3€H HE
obpazyer
4) 1Be CBSI3M, 3a CUYCT JIBYX HECHIAPCHHBIX JICKTPOHOB
4. BemecTBo, KOTOPOE HE MOTYT 00Pa30BHIBATH BOJIOPOIHYIO CBS3b

1) H20 2) HF 3)HNs3 4) HI
5. sp® rubpuansanys peaausyercs MOTHOCTBIO
1) SO2 2) CHs 3) SOz 4) C10

6. YCTaHOBHUTH COOTBETCTBUE MEXIY (PU3MUECKUMH CBOMCTBAMH U THIIAMU
KPUCTANINYECKUX PEILETOK
1: KOBKOCTB
2: HU3Kas TeMIleparypa KUIeHus
3: BbICOKas TBEPJOCTh
4: snexTpuyecKasi IpoOBOJUMOCTb pacTBOpa
A: aTomHast
b: Merannnyeckas
B: nonnas
I': MonexynspHas
Bapuant Ne 2

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

2. OIMHAKOBOE KOJUYECTBO DJIEKTPOHOB y HOHOB
1) Ba2+1 M92+1 Cd2+
2) Ba?, I', Te*
3) Hg?, I', Sn*
4, Cd?*, Sn**

3. DneKTpoHHas eMKOCTb J —T10AypOBHS
1)6 2) 14 3) 10 4) 18

4. DHeprus MOHU3AIMH B TPYTIIE
1) He u3mensiercs
2) yBEIMYHBAETCS
3) ymeHbIIaeTcst
4) ocTaroTCs MOCTOSTHHON



5. YCTaHOBHUTH COOTBETCTBUE MEXK/1Y 3JIEKTPOHHBIMUA KOHPUTYpAUAMU U XUMUYECKHUMHU

qacTuanamMun
1) 1s?2s%2p®3s%23p%4s°3d> A:F
2) 1s22s22p%3s23p%4s'3d®  B: C
3) 1s%2s%2p° B: Fe*®
4) 1s22s22p? I:Cr
Pacrosnoxuts B HpaBHHLHOﬁ MOCICA0BATCIIbHOCTU 3AIMOJIHCHUSA SHCPICTUICCKUX
MOJTypOBHEH B aTOMax
A:6s b:7s B:6s T:4f O:5f E:6d XK:5d

Tema: «XuMunueckasi CBA3b»

BapuanTt Ne 1
1. B psany BomopoaHbix coennHeHuid anemeHToB VI A rpynmsr: H20 — HaS- HaSe

MOJISIPHOCTH CBsizu D — H:
1) yBenuuuBaercs
2) He U3MEHSETCS
3) yMeHbIIaeTcs
4) cHa4ajga yMEHbBIIAETCS, TOTOM YBEINYNBACTCS
TonbKO KOBAJICHTHAS CBS3h HMEET MECTO B COSMHEHUH ¢ (hOpMYIIOi
1) Ba(OH)2 2) NH4sNOz  3) H2SOg4 4) Li2CO3
AToM yriepoja B BO30yK/I€HHOM COCTOSIHUU 00pa3yer:
1) yeThIpe KOBAJICHTHBIE CBSI3H, 3@ CYET YETHIPEX HECMIAPCHHBIX JIEKTPOHOB
2) TpH CBSI3H, 3a CYET JABYX HECHAPEHHBIX AIIEKTPOHOB U HETIOACICHHOM JIEKTPOHHON
napbl
3) HU OJHOM, aTOM yTJIepojia B HEBO30YKICHHOM COCTOSIHMM XUMHUYECKHUX CBSI3CH HE
obpa3yer
4) 1Be CBsI3M, 3a CUET JIBYX HECIIAPEHHBIX 3JICKTPOHOB
BetecTBo, K0TOpO€E HE MOTYT 00pPa30BBIBATh BOJOPOIHYIO CBSI3b
1) H.0 2) HF 3)HN3 4) HI
Sp° rTHOPUAM3AIMS peanu3yeTcs MOTHOCTHIO
1) SO, 2) CHs 3) SOs 4) C10
Y CTaHOBHUTH COOTBETCTBUE MEXKY (PHU3NUECKIMH CBOMCTBAMU M TUIIAMU
KPUCTALIMYCCKUX PEIIETOK:
1: KOBKOCTB
2: HU3Kas TeMIIepaTypa KATICHUS
3: BBICOKas TBEPJOCTh
4: s;eKTprdecKast MPOBOJIUMOCTE PacTBOpa
A: aTroMHas
b: meranmnuyeckas
B: nonnas
I': MmonexynspHas

Bapuant Ne 2

1. BemecTBO ¢ HOHHO# CBS3BIO UMEET (OpMyITy

1) KBr 2) SOs 3)CHs 4)HC1

2. AToMHas KpUCTaJUTMUECKas perieTka XapakTepHa JJis

3.

1) amoMuHMs U KapOuaa KpeMHUs

2) cepsbl 1 Hoxa

3) okcuzia KpeMHUS U XJIOpHUAa Kanus
4) anmasa u 60pa

SPp? rUOPUAN3AIHS PEATH3YeTCs MOTHOCTBIO



1.

1) SO, 2)S0Os 3)CHs 4)CIO 5) CIO2

4. YcTaHOBUTH COOTBETCTBHEC MCKAY BCUICCTBAMU U BUJAAMU XHUMHUYECKON CBSI3H B HUX 1

BOJIb(Ppam A KOBaJICHTHAs MOJIsIpHAs anmas
anMas b: xoBaneHTHas HENOJSIpHAs aMMHUAK
aMuak B: metannuyeckas
MOBapEHHas COJIb I': nonnas
5. YCTaHOBUTH COOTBETCTBHE MEX/ly BELIECTBAMH U TUIIAMH KPUCTAIMYECKUX PELIETOK
YIJIEKUCIIBIN Ta3 A: MoHHas
KapOoOpyHI b: monekynspHas
HUKEIb B: Meramnuueckas
aneraT HaTpus I': atTomMHas

6. YCTaHOBHUTH COOTBETCTBHE MEXKIy THOPUAN3ALUEH U MOJICKYJION

1: sp? A:  OF B: SFe

2: sp? b: BF; I: SFs:
3 spd? E  XeFs . BeCl;
4:  spd

4: spd

TeMbl: «KJHepreTuKa U HANMPaBJIEHHOCTh XUMHYECKHUX MpoueccoB», «CKOpPOCTh
XMMHMYeCKHX peakuuii. XuMnyeckoe paBHOBecHe»
Bapuant Ne 1
Bo ckombko pa3 yBenuuutesi ckopocth peakiuuu Ha(r) + l2(r) = 2HI(r) npu yBenmuenun
JaBJieHus B 3 pasza
1) B 9 pa3 2) B 8 pa3 3) B 6 pa3 4) B 3 pa3
[Tpu Tremneparype 90°C peakuus nporekaet 1 muH. [Ipu kakoil TeMneparype peakuus
3akoHYMTCS 3a 14 21MuH, eciu TeMnepaTypHbIi K03 (UIMEHT paBeH 3
1) 50°C  2)40°C 3)60°C 4)150°C 5) 140°C

Xumudeckoe paBHoBecue peakiu Zn(t) + 16HI(d = 8l2(r) + 8H2S(d - Q cmectutcs
BIIPABO MPH MOHKEHUN
1) xonuenTpanuu H2S;  2) konuentpauuu HI; 3) naBnenus; 4) remnepaTypsl.

Xumudeckoe paBHoBecue peakiun Zr(t) + 2C12(r) = ZrCla(r) + Q cmermraercst BipaBo
pH:

1) MOBBIIIICHUH TaBJICHHS 2) noBbitieHnn KouteHtparuu ZrCly

3) AONOJHUTENBHOM BBeJeHUH ZI'  4) OBBIIEHUH TEMIIEPATYPbI
B romorennoii cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHBIC KOHIICHTPAIIUU
BemecTB (Moub/im) coctaBuiu: A - 0,03; B - 0,02; C - 0,004. UcxonHast KOHIICHTPAIIHS
BelecTBa A (MOJb/J) paBHa

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

N3 2 mons CO u 2 mons Cl, oO6pazoBanock mpu HeKoTopoii Temmeparype 0,45 Monb
COC1>. Koncranra paBaoBecus peakinun CO + Cly = COC1a(r)
1)0,19 2)0,09 3) 0,12 4) 0,21
CrannaprtHas Teruiota oopazoBanus MgO (k) u COz (T) cooTBeTcTBEeHHO paBHa -601,8 1
- 393,5 x/Ix/mons. Temnora paznoxenus MgCO3 va MgO u CO2 AH = 100,7 xI>x/MOb.
TerutoTa oopazoBanus MgCOs
1) -1096 x/Ixx/moinb; 2) -1006 kx/Moab; 3) -996 k/[x/Monb; 4) -876 kIK/MOJb.

Tennora, KOTOpast MOIVIOLIACTCS WIM BBIIEIACTCS IIPU PA3IOKEHUN XUMUYECKOTO
COEIMHEHUS KOJIMYECTBOM | MOJIb Ha IPOCTBIE BELIECTBA HA3BIBAETCS
Ecnu ckopocTh NpsiMO# peakIiuy paBHa CKOPOCTH OOpaTHON peakiuy, TO HACTyMaeT
XUMHYECKOE




10. 3aBuCHMMOCTb CKOPOCTH pEaKLUU OT TEMIEPATYPhI OMpeIesieTcs IPaBUIOM

BapuanT Ne 2
1. Bo ckosbKO pa3 yBenuuutcst ckopocTh peakiuu CaO(1) + CO2(r) = CaCOs(t) mpu
yBEJIMYEHUU J1aBlieHus B 3 pasza
1) B9 pa3 2) B8paz 3)B6paz 4)B3paza S5) HeE U3MEHSETCH.
2. Bo ckoibKO pa3 yBEIMYUTCS CKOPOCTh peakiuu mpu HarpeBanuu ot 75°C go 115°C,
€CII TeMIIepaTypHBIN KO3 (UIIMEHT paBeH 2
1) B2pasa 2) B4pasa 3) B8pa3 4) He usmenurcs 5) B 16 pas.
3. Tlpu noBBIICHUH JABJICHHUSI XUMUIECKOE PABHOBECHE CMEIIIAETCs BIIPABO
1) 2NO(r) + O2(r) = 2NO2(T) 2) C(t) + CO2(1) = 2CO(1)
3) 2NF(r) + 3H2(r)= 6HF(r) + N2(T) 4) CHa(r) + 4S(r) = CS2(r) + 2H2S (1)
4. Xumuueckoe paBHoBecHe peakimn 4FeSy(1) + 1102(r) = 8S02(r) + 2Fe203(T) +Q
CMECTHTCS BIIPABO MPHU
1) moOBBINICHUM 1aBJICHUs]  2) TOBBIMICHUH KOHICHTpanuu SO2

3) nonoaHuTENHFHOM BBeneHU Fe203  4) nomosHuTEIbHOM BBeieHHH FeSy
5. B romorennoii cucreme Ha(r) + l2(r) = 2HI(;) paBHOBECHBIC KOHIICHTPALIMH BEILIECTB
(momw/m) coctaBmiu: HI - 0,02; 12 - 0,05; H2 - 0,03. McxomHast KOHIIEHTpAIKs BOAOPO1a
(MoIB/T) paBHa
1) 0,04 2) 0,01 3)0,02 4)0,03 5) 0,05
6. B romorennoii cucteme 4HC1(r) + O2(r) = 2H20( ) + 2C12 paBHOBECHBIE
KOHIICHTpaluu BemecTs (Mosb/in) coctauiau: HC1 - 0,85; O, - 0,44, C1, - 0,3.
VcxoaHasi KOHIIEHTparus KUCIopoaa (MOJIb/) paBHA
1059 2)0,49 3)0,69 4)0,79 5)0,89
7. Tlpu cxxuranuu rpadura odpazoBancs okcuj yriepoaa (1V) maccoit 8,86 r. TemioBoit
apdext peakiuu AH = -79,2 xJIx. Ternora oOpazosanust CO2

1) -393,3 k/Ixx/mMons  2) -358,4 xJIx/mMons  3) -335,5 xJIx/mons 4) -326,4
kJ>K/MOIB

8. Temnora, KOTOpast MOTTOMIAETCS UM BBIIEISIETCS IPU 00pa30BaHUN XUMHUECKOTO

COCTMHEHUS KOJIMYSCTBOM BelecTBa | MOJIb M3 TIPOCTHIX BEIIECTB MPH 33JaHHBIX

YCIIOBUSIX HAa3bIBACTCS

9. CwmenieHre XUMHYECKOTO PAaBHOBECHS OINPEACIISACTCS IPUHITUTIOM

10. MuHMaNbHast H30BITOYHASI DHEPTUS, KOTOPOU JOJDKHBI 00JIaAaTh MOJIEKYJIIbI, YUTOOBI
peaxkus MeXly HUMH CTajla BO3MOKHOM Ha3bIBaeTCs
Tema: «PacrBopbl. Teopusi 3J1eKTPOTUTHYECKOH M CCOUATAN

Bapuanr Ne 1

1. Cwmemansr 100 r 20%-n0r0 pactBopa u 50 r 32%-HOTro pacTBOpa HEKOTOPOTO BEIIECTRA.

KoHuenTpanus noiay4yeHHoro pacrsopa
1) 24 2)12 3)36 4)48
2. Jlns nomydeHust 9%-HOTo pacTBOpa COJSHOM KUCIOTHI Hao pacTBoputh 67,2 1 HCI B
BOJIE Maccou
1) L107xr  2)0,505xr 3)0,987kr 4) 1,227 xr
3. Vpasuennio 3Ag" + POs> = AgsPOs cOOTBETCTBYET B3aUMOIEHCTRIE
1) AgNO3 ¢ NazPO4  2) Ag20 ¢ H3POq4
3) AgNOs ¢ H3POs  4) AgClI ¢ NasPOg4
4. KucnoTHOCTb pacTBOPOB COJIEN C OJMHAKOBOW MOJIAPHOM KOHLIEHTpaLuen
YBEJIMYHUBAETCS B Py
HUTPAT KaJusl, CUIMKAT KaJlns
OpoMHU/T KaJTbIIHsI, OPOMHUT aTFOMHHUS



10.

XJIOpU]T KaJusi, PTOpHI Kaaus
XJIOPUJL JINTHUSL, XJOPU KaJTHs
Xopun 6apust maccoit 41,6 T pacTBOpHIIH B BoJie. B moydyeHHOM pacTBOpe CONEPHKUTCS
0,35 mMoub xs10puI-MoHOB. CTENEHb TUCCOLMALIMY XJIopuaa oapus
1) 87,5% 2) 17,5% 3)57,1% 4) 96%
Eciiu KOHIIEHTpaIus pacTBopa THaApokcua amyMonus pasHa 0,1M u K, = 1,76*107, to
€ro CTeNeHb HOHU3AIMH (Olion) COCTABUT
1) 1,3*102 2)1,5*10% 3)1,3*10° 4)1,5*103
Ecnu xonuenTpanus noHos Bogopoaa [H'] u anerar-uonos [CHsCOO] B 0,1M
pactBope ykcycHol kucnoThl paBHa 0,00132 Momb/1, TO €e KOHCTaHTa HOHU3AIUN
1) 1,74*10° 2) 1,76%10* 3) 1,78*10* 4) 1,74*10*
KoHuentpanuo noHOB Bofopoaa B pactBope npu pH = 4,32 paBHa
1) 4,78*10* 2) 4,76%10° 3) 4,74*10° 4) 4,74*10°
AKTHUBHas KOHIIEHTpauusi aHHOHOB aon- B 0,01M pactBopa runpoxcuaa kamus KOH,
YYUTHIBAsI HOHHYIO CHITy pacTBOpa paBHA
1) 9*10°3 2) 8*10° 3) 7*10° 4) 6*10°3
Koncranra ruaponusa, crenens ruaponusa u pH 0,1M pactBopa comn HCOONH4
(Kn(xnc)=1,8*10", Kn(ocH) = 1,76%¥10)
1) 3,16*10%, 0,177 u 6,5 2) 4,76*104,0,745u 8,3
3)2,74*10°, 0,587 u 8,54  4) 5,75*101°, 0,345 u 6,62

Bapuant Ne 2

1.

K 100 mi 96%-noii ceproit kucnotsl (p = 1,84r/mi) npubasunu 400Mi1 BOAbI, MOTYUHICS
pacTBOp IIIOTHOCTHIO 1,225 r/mMii. MonsipHast KOHLIEHTpalus pacTBopa
1)3,78 M 2)221M 3)2,57TM 4)4,02M
N3 400 r 20%-H0T0 pacTBOpa MpHU OXJIAKIACHUH BBIIETIIOCH S0 I paCTBOPEHHOTO
BelecTBa. MaccoBasi 10715 BEIIECTBa B OCTABILIEMCS PacTBOpE
1) 8,6 % 2)6,3% 74% 4)95%
Vpasuenuto Fe*" + 30H" = Fe(OH)3 cooTBeTCTBYeT B3auMoIeicTBUE

1) FeC13 ¢ KOH 2) Fe2(S0s)3 ¢ Ba(OH)2
3) FeSO4sc NaOH  4) Fe(OH)s c HC1
[I{eT04HOCTE PACTBOPOB COJIEN C OAMHAKOBON MOJISIPHOM KOHLIEHTpauuen
YBEJIMYHUBACTCS B Py
1) xapOoHaT HATpUs, MOAUI HATpUS  2) CyJIbQUT Kanus, CyabGua HaTpUs

3)HUTPHUT HATPUS, HUTPAT HATPUS 4) XJOpH]L JIUTHS, XJIOPUT AMMOHUS
KonnuecTtBo oTpunarensubix HoHOB B 120 T 10% pacTBOpa aMMOHUS, €CIIU CTETIEHb
aucconuanuu conu pasaa 90%

1) 0,135 moms  2) 0,15 moms  3) 0,167 moas 4) 1,67 Mo

Ecnu konnentpanus azotuctoit kucinotsl HNO? paBha 0,12M u K, = 6,9*10, To
CTETIeHb €€ MOHU3AIUN COCTABUT

1) 7,6%102  2)8,6*102 3)8,6%10° 4)7,6%103

Eciii KOHIEHTpalus pacTBopa THapokcKia aMyMonus pasHa 0,1M u K, = 1,76*107, to
€r0 CTENIeHb MOHU3AINH (yon) COCTABHUT
1)1,3*10% 2)1,5%102 3)1,3*10° 4)1,5*10°
Kounenrpanus nonos sogopona [H'] 6%-Horo pacTBopa XJI0pOBOIAOPOAHON KMCIOThI
(p = 1,028 r/mn) cocTaBisieT

1) 1,69 2) 2)1,76 3) 1,78 4) 1,65
AxTtuBHOCTB XJ0puI-MoHOB B 0,1 M pactBope xsopuaa Hatpust NaC1 paBna

1) 7,58*1072 2) 7,62*10% 3)7,68*102  4)7,54*10%



10.

Crenens runponusa u pH comu 6pomuna ammonus NH4Bu pH 0,011 pactBopa (Ko =
1,76*10°)

1) 2,38*102u 5,62 2)4,52*10%u 8,34 3)568 1021 6,32  4) 3,54*10% u
4,35

Tema:  «OKHCIANTEJBHO-BOCCTAHOBHUTEJIbHBIE PEAKHMH M IEKTPOXMMHYECKHe
NpouecchI»
Bapuant Ne 1

1. Peaxuus 1ucnponopuuoHUPOBaHMS
HNO2 = HNO3z + NO + H.O
KaMnOgs + H20 = KMnO4 + MnO4 + KOH
NHsNO3 = N2O + H,0
KCIO3 = Oz + KCI
2. Peakuusi BHyTpUMOJIEKYJISIPHOTO OKUCIICHUS-BOCCTAHOBIICHUS
1) AgNO3 = Ag + NO2 + O2
2) Ag20 =02 + Ag
3) K2S03 = K2SO4 + KoS
4) NO2 + H>O = HNO3 + HNO>
3. Ompenenute cymmy kodhduimentor B ypasuenue peakuuu CaOCl; + H2O + NaBr —
1) 8 2) 7 3)9 4) 10

4. YcTaHOBUTbH COOTBETCTBHE

1: mpoaykThI 3nekTposu3a paciiaBa CuCly A:CuuCl;
2: mpoayktsl asektposm3a pactBopa CU(NOs)2  b: Cuu O2
3: mpoayktsl snektTponu3a pactBopa Ca(N0z)2 B:Hou O

I': CauO2
I: H2u Cl2

5. B mporecce anektponusa pactopa NaCl, npu cuiie Toka 5A 3a 85 MuH Ha aHoIe
BBIJIEJIAETCS POJYKT 00BEMOM 71 (OKPYTIMTH A0 ECATHIX)

6. Jlnst okucnenus B kucioi cpeae 0,05 1 0,2 M NaNO2 norpedyercs 0,25 H pacTBop
KMnQO4 o6bsemom 7 (OKPYTJIUTH JI0 COTHIX)

7. Ucxons u3 peakimu SOz + HCIO4 + H2O = HCI + H2SO4 , tie 1 1 pacTBOpa CoOmepKUTCs
10 r HCIO4, HopmanbaocTh HCIO4 paBHa -MOJIb/J (OKPYTIIUTh JI0
JIECSITHIX )

8. 3HaveHHe 3JIEKTPOJHOrO MOTEHIKana Meau, morpyxenHoit B 0,0005 1 pactop Cu(NOs3)2
paBHO B (oxpyriuTh A0 THICSYHBIX)

9. Eciu KOHIEHTpAIUs HOHOB BOAOPOAa B pacTBope 4,8% 10 Mosiw/11, To moTeHIMAnN
BOJIOPOJHOTO 3JIEKTPOJA PABEH B (oKpyriuTh A0 THICSAYHBIX)

10. Eciu B 0,511 pactBopa conepxurcs 0,0699 r FeClz r, To moreHnman sxene3Horo
3JIEKTPO/Ia PaBEH B (oxpyriuTh 10 THICSYHBIX)

Bapuant Ne 2
1. Peaxmus BHyTPUMOJEKYIISPHOTO OKUCICHUSI-BOCCTAHOBIICHUS
1) KCIO3 = O, + KCI
2) NH4sNO3 = N20 + H>O
3) HNO2 = HNO3 + NO + H20
4) KaMnO4 + H20 = KMnO4 + MnO4 + KOH

2. Peakuus 1ucnponopLyuOHUPOBAHUS

1) K2SO3=K2S0s + KoS  2) NO2 + H2O = HNO3 + HNO:>
3) AgNOs = Ag + NO2+ 02 4) Ag20 =02+ Ag
3. Omnpenenure cymmy K03¢GOUIMEHTOB B YPAaBHEHHE PEAKITHH

K2Cr207 + H2SO04 + Na2S03 —



10.

1)17  2)18 3)19  4)20

YcTaHOBUTE COOTBETCTBUE
1: KMnOs + Na2SO3 + HoSO4 — A MnSO4 + K2SO4 + Na2SO4 + H20
2: KMnO4 + Na2SO3 + H.O — b: MnO2 + KOH + Na;SO4
3: KMnO4 + NaxSO3 + KOH —  B: KoMnOs + NaSO4 + H20
I': MnSO4 + KOH + NazSO4 + H20
B mporecce anexrponusa pacruiasa NaCl, npu cuie Toka 2A 3a 45 MUH. Ha Karoje

BBIJICJISICTCSI IPOJYKT MacCOM T (OKpYTJIHUTH J0 COTHIX)
B nmpouecce anekrponuza pactBopa NaxSOs, ipu cuie Toka 2A 3a 2 4 Ha aHOIe
BBIJICJISICTCS MPOYKT 00BEMOM 71 (OKPYTIHTB J0 COTHIX)

Ecnu quxpomar-uoH Bocctanasiupaercs 10 xpoma (I11), To monsipHas KoHLEHTpauus
SKBHBaJIeHTa Auxpomata kanus (o =10%; p = 1,07 r/mi) paBHa

MOJIB/JI. (OKPYTJIMTB JIO COTHIX)

Jns Bzaumoneiictus ¢ 0,25 monbs K2Cr,07 tpebyercs 2 H pactBop HBr o6semom

71 (OKPYTJIMTH JI0 COTHIX)

Eciiu KOHIIEHTpAIMs HOHOB BOIOPoJa B pacTope 3,8%*107 Momb/11, To moTeHnuan

BOZIOPOJHOTO 3JIEKTPOAA PABEH B (oxpyrinTh 10 THICAYHBIX)

Ecnu noTeHuman Bo1OpoIHOTO 3JIEKTPOAa paBeH - 236 MB, To akTHUBHOCTh HOHOB
BOJIOPOJIa B paCTBOPE PaBHA MOJIB/JI (3aIKCaTh B CTAaHAAPTHOM
BHJIC)

Tema: «KoMmiekcHbie coeMHEHHs
BapuanTt Ne 1

1. IlapamarHUTHBIA HU3KOCIIMHOBBIA BHYTPUOPOUTAIIbHBIM
1) [Mn(NO2)e]* 2) [CoBrs]*  3) [Fe(CO)J**  4) [VCle]*
2. YCTaHOBUTH COOTBETCTBHE MEX/Ty Ha3BaHUEM M (JOPMYJION KOMITJICKCHOM COJIN
1: Ko[PtCls] 2: [PtC13(NH3)3]Br 3: [CoF3(H20)3] 4:[Co(NH3)s][Co(NO2)s]
A: Terpaxnoporuiatusar (1) kanus
b: Opomu TpraMMuHTpUHHETpOXTOpOTIaTUHEI (1V)
B: TpuakBarpudropokobansT
I': rekcanutpokoOansTat (111) rekcaammunkob6ansTa (111 [: muxinoporerpaaMMUHHUKEIS
E: rexcanmanodeppat(Il) xanus
3. YCTaHOBUTH COOTBETCTBHE MEXKAY (POPMYIION COeTMHEHHS U KOOPIUHAIIMOHHBIM YHCIIOM
1: [FeFx]*2 A: 6
2: [Pt(N2H4)x]* b: 4
3: [Pd(NH3)x]?* B: 5
I:7
H:3
4. Ecmu pactBop comepxut 0,05 Moms/m K2[Ag(CN)s] u 0,05 moms KCN, Ky, = 1*102%, 1o
KOHIIEHTpPALUsI HOHOB cepedpa B MOJIb/T
5. Ecau 1y1s KOMIJIEKCHOTO MOHA HEprusl paciuerieHus pasHa 167,2 xJI>x/Moib, TO OH
MOTJIOUIAET CBET C IJIMHOW BOJIHBI B HM
6. Ecmu npu nefictBum pacTBOpa CEpHOI KHCIOTHI BeCh OapHii U3 pacTBOpa
Ba(CN).*Cu(CNS)2 ocaxxnaercs B Buie cysbdara 0apus, TO KOOpIUHAIIMOHHAS
dbopmyna conu
Bapuant Ne 2
1. TlapamarHUTHBINA BHICOKOCITMHOBBIA BHYTPHOPOUTATIBHBIN
1) [VCle]* 2) [Fe(C0)a]** 3) [NiCls]* 4) [Pd(NH3)s]?*
2. Y CTaHOBUTH COOTBETCTBUE MEXAY Ha3BaHUEM M (POPMYIIOi KOMIUIEKCHON com 1:

Ks[Fe(CN)s] A: rexcarmanogeppar(l11) kamus



2: [Ni(NH3)4]Cl2
3: K2[SiFs]
4: [Ni(CO)4]

b: xmopun terpaammunaukess( 1)
B: rexcadropocunukat (IV) xanus
I': TeTpakapOOHUITHUKEITH

J: nuxnoporerpaaMMUHHHUKENS

E: rexcanmanodeppar(ll) xamus

Y cTaHOBUTH COOTBETCTBUE MCKOY CI)OpMY.HOfI COCAMHCHHA U KOOPAWHAITUOHHBIM YU CIIOM

[Ni(CO)X]°
[Co(CN)X]*?
[Fe(CO)x]°

A4
b: 6
B:5
I:7

J:3

Ecnu pactBop comepxut 0,02 momns/n Cd(N03)2 u 1 moms NHs, Ky = 2,75*107, To

KOHICHTpAalus HOHOB KaJIMU: B MOJIB/T

Ecnu makcuMyM MOTTIONIEHHS] BUAUMOTO CBETA JJISI KOMIUIEKCA COOTBETCTBYET JUTMHE
BoTHBI 400 HM, TO SHEPTHsl pacHIeIUICHUS B KJ[»K/MOJIb

Ecnu s ocaxnerus xaopa u3 pactsopa Ha 1 moiss PtCla*3NH3 (KUpt = 6) Tpebyercst 1
MOJIb HUTpATa cepedpa, TO KOOpAMHAIIMOHHAS GopMyia

COCIUHCHUA

Kpumepuu OUEHKU omeema cmydeuma npu 6blNOJIHEHUU MeCcnosblx 3a0anuil

Onenka

TpeGoBanus K 3HAHUAM

OTJINYHO

O1neHKa «OTIMYHO» BBICTABIISCTCS CTYIEHTY, €CITU OH TITyOOKO U
IIPOYHO  OCBOWJ  IPOTPaMMHBIM  Marepual,  HMCUYEpIBIBAIOLIE,
IIOCJIEA0BATENBHO, YETKO U JIOTUYECKU CTPOMHO €T0 M3JIaracT, yMeEeT
TECHO YBS3bIBaTh TEOPHUIO C MPAKTHKON, CBOOOJHO CIIpaBisieTcs C
3aJlayaMy, BOIIPOCAaMM M JAPYIMMH BHJAAMH IPUMEHEHHs 3HAHW,
IIPUYEM HE 3aTPYAHSETCA C OTBETOM IIPU BHUIOM3MECHECHHUM 3aJaHUM,
IIPaBUJIbHO OOOCHOBBIBAET MIPUHSITOE PELICHHE.

XOPOIIIO

OLIeHKa «XOpOoHI0» BBICTABIIACTCA CTYACHTY, €CJIIM OH TBEPAO
3HACT MaTcpurajl, rpaMOTHO U IO CYHICCTBY HU3JIaract €ro, He 10IyCKas
CYHICCTBCHHBIX HETOYHOCTEl B OTBETE Ha BOIIPOC, IIPABUIIBHO
MNPUMCHACT TCOPCTUUCCKHUE IOJOXCHUA MPHU PCHICHUN NPAKTHYCCKUX
BOIIPOCOB U 3a1a4, BIIAACCT HeO6XOI[I/IMBIMI/I HaBbIKaMU U IpUEMaMHU UX
BBITIOJTHCHU .

YAOBJIETBOPUTE
BHO

OreHKa «yJOBJIETBOPUTEIHHO» BBICTABISETCS CTYICHTY, €CIU
OH WUMEET 3HAHWS TOJHKO OCHOBHOTO XapakTepa, HO HE YCBOWII €ro
JIeTaned, JOMycKaeT HETOYHOCTH, HEJOCTaTOYHO  IPaBUJIbHBIE
(GOpMYJIMPOBKH, HApPYIICHUS JIOTHYECKOW IMOCIIE0BATEILHOCTH B
W3TI0’KEHUU MPOTPAMMHOTO MaTepuana, UCIIBITHIBACT 3aTPYIHEHHS TIPH
000CHOBAHHUHU OTBETA.

HEYJIOBJIETBOPUT
€JIbHO

OleHKa «HEYJIOBJIETBOPUTEIBLHO» BBICTABISIETCS CTYJIEHTY,
KOTOPBIM HE 3HAET 3HAYUTEIBHON YacTH MPOrPAaMMHOIO MaTepuaa,
JIOTTYCKAaeT CYIIECTBEHHBIE OLTMOKHU, IMEET 3aTPYyTHEHUS TPU OTBETE Ha
BOMIPOCHl W 00OCHOBaHMM OTBeTOB. Kak mpaBuio, OIleHKa
«HEYZOBJIETBOPUTEIBHO» CTAaBUTCS CTYJIEHTaM, KOTOPbIE HE MOTYT
MPOJIOJDKUTh ~ 00ydeHue 0e3  JOTOJHUTENIBHBIX  3aHATHH 110
COOTBETCTBYIOLIEH TUCLUILJIMHE.

Ilepeuens sonpocoe K 3auemy
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22.

OcHoBHble nosioxkeHuss AMY. AtoMm. Monekyna. Xumudeckuil snemeHT. [IpocTeie u
cioxHble BenlecTBa. OTHOCUTENIbHAs aTOMHAs Macca, OTHOCUTENIbHAs MOJIEKYJISIpHAsI
Macca. Moub.Hucno ABoraapo. MosigpHas macca.

OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI.

OcHOBHBIE TUIIBI XMMHUYECKUX PEAKLIUN.

Krnaccel HeOpraHn4ecKux BEIECTB:OKCHUIbI, KUCIIOTHI, OCHOBaHUs, conu. Mx ¢usndeckue
U XMMHUYECKHE CBOICTBA, CIIOCOOBI MOIy4EHUS.

Crpoenue aroma. Mogenp Pesepdopna, ero Hemocratku. Teopuss bopa. KsantoBas
TEOpUsl CTPOEHUS aToMa.

KsanToseie yncina. [Ipunnun IlTaynu. [Ipasuino I'ynna. IlpyHnun HanMeHbIIEeH SHEPTUN.
[IpaBuna KneukoBckoro.

[leppuoguueckuii 3akOH UM [EPUOJUYECKAs CHUCTEMAa XUMHUYECKUX  DJIEMEHTOB
AN .Menneneea. Ilpunuun mnoctpoeHusa. ['pynmbl U mepuoabl. 3aKOHOMEPHOCTH
U3MEHEHHS CBOWCTB aTOMOB, IIPOCTBIX BEIIECTB M COCAMHEHUH, OOpa30BaHHBIX
XUMHUYECKMMH D3JIEMEHTAMHM, B IIpeAeiax IVIABHBIX MHOArPYNN M IEPUOJOB CHUCTEMBI
.. Menneneea. [leprnogu4HOCTh CBOWCTB aTOMOB .

Xumnueckass cBsi3b. M3o0pakeHue xumuueckod cBs3u. KoBaseHTHas (mossipHas,
HernoJsipHast). Mexanu3Mbl  00pa3oBaHUsl KOBaJeHTHOUM cBsi3u. CBOWMCTBA KOBAJICHTHOU
cBs3u. ['ubpunuzanus opoutaneil. Aunosns, JUIMHA TUNOIS, JUTOIbHBI MOMEHT.

Merton BaneHTHBIX cBsA3eil. OcHOBHBIE NoJI0keHUss Metona BC.

Meton MonexkynspHbIX opOuTtaneil. MarHutHele cBoiicTBa BemiecTB.  JIuHeiiHas
koMOuHauus aromHbix opoutaneit (JIKAO). Cs3piBatomue u paspoixistonie MO
NoHnHas cBs3b.

BonoponHas cBa3b. MexMoiiekyisipHas U BHYTPUMOJIEKYJISIPHAs. BOJOPOJHBIE CBSI3U.
MexmonekyasipHoe B3auMOZAEHCTBUE: 1) 3IEKTPOCTaTUYECKOE — OpPUEHTALlMOHHOE
(IUTONB-AUMONBHOE), WHIYKIMOHHOE U JUCIEPCHOHHOE; 2) TOHOPHO-aKIENTOPHOE.
VYpasHenue Ban-nep-Baanbsca. 3HaueHne BOTOPOAHBIX CBSI3EH.

Merannuueckast cBsi3b. CXOACTBO M pa3iuyue C KOBQIGHTHOH  CBS3bIO.
HeHnachIeHHOCTh M HEHAIIPABJIEHHOCTh METAJUINYECKOM CBSI3H.

Xumuyeckass kuHeTHKa. CKOpOCTb XUMHYECKMX peakuuid. Cuctema. ['omoreHHsle U
rereporeHHsle cuctemsl. Paza. CKOpOCTb TOMOT€HHOM M T€TEPOT€HHOM peaKLnil.
@daxToppl, BIUAMOIIME Ha CKOPOCTh XMMHUYECKUX peakUuid. 3aBUCUMOCTb OT
KOHUeHTpauuu. OCHOBHOM 3aKOH XUMUYECKON KNHETUKH.

BnusitHue Ha CKOpPOCTh XMMHYECKHX peakuuii temrepaTypsl. [lpaBuno Bant-T'odda.
AKTHBHBIE MOJEKYJIbl. ODHEpPrus aKTHBAlUM. 3aBUCHMOCTb DJHEPIrUM AaKTHUBALMM OT
IPUPOJIBI PEAarupyroIIUX BEIIECTB. DHEPreTH4ecKuil Oapbep, MEepexoJHOE COCTOSTHHE.
VYpaBHeHue AppeHuyca, kak Ooyiee TOYHO ONHCHIBAIOIIEE 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peaKIK OT TEMIIEPATypBhI.

3aBUCHUMOCTb CKOPOCTH XMMHUYECKHUX PEAKINI OT MPUPOJbI PEATUPYIOLIETO BEIIECTBA.
IlonsiTne o karanuse M Karanmsatopax. Karanurtuueckme peakuuu. ['OMOTeHHBIH WU
TETEpOreHHBbIM Karanu3. MexaHu3M JeHCTBUS KaTalu3aTopoB. AKTUBHBIE LEHTPbI
karanu3aTopoB. Karanutuueckue el [Ipomotopsl. M361upaTenbHOCTh KaTalIn3aToOpOB.
Tepmonunamuka. TepmoauHamuueckass cucrema. dasza. ['ereporeHHas m romoreHHas
cuctembl. KommnoneHTsl cucrembl. @DYHKIMU U HapaMeTpbl COCTOSIHUS. BHyTpeHHssS
SHEPrusl.

[lepBoe Hayamo (3aKOH) TepMOAUMHAMHUKU. OHTanbnus. CTaHIAPTHOE COCTOSIHHE
BenlecTBa. CTaHJapTHas SHTAJIBIINS PEAKIIUH.

Tepmoxumus. Tepmoxmmuueckoe ypaBHeHHe. 3akoH JlaByasbe-Jlammaca. OcHOBHOM
3aKOH TEPMOXUMHMH - 3aKOH I'ecca. Kpyrosble npouecchl (IUKIIbI).

OHTponus Kak (QYHKIUS COCTOSHUSL CUCTEMbl. TepMOAMHaMU4YecKas BEpPOSTHOCTb
cocrossHus cuctemsl W. CranpaptHas »HTponus. Btopoe Hawaio (3aKoH)
TEPMOJUHAMUKHU.



23.

24.
25.

26.

27.

28.
29.

30.
31.
32.
33.
34.
35.
36.

37.
38.

39.

[Toctynar Ilnanka (TpeThe Ha4ago0 TEPMOJAMHAMHUKH). MI3MEHEHHE SHTPOIHUH BEIIECTBA C
YBEJIMUEHUEM TEMIIEPATYPHI.

Ouneprus ['u66ca. CszanHas sHeprusi. HanpaBieHHOCTh XUMUYECKOTO MpolLiecca.
OOpatumbie W HeEOoOpaTHMBIE peakuu. XuMmMudeckoe paBHoBecue. I[lpunnun Jle
[[Tarenpe. CMelIeHHE XUMUYECKOTO PABHOBECHS.

PactBoprl. Kiaccudukanms pacTBOpOB IO arperaTHOMy coOCTOsiHHIO. HacklmeHHbIe,
HEHACBIIICHHBIE U NIEPECHIILIEHHBIE PACTBOPBI.

Konuentpanus pactBopoB. KonuienrpupoBanHbie U pazbaBiieHHbIE pacTBOPHI. CriocoObI
BBIPKEHHSI KOHLIEHTPALMU pacTBOPOB.

DJEKTPOTUTHI M HEANIEKTPOINThL. CHIIbHBIE, ClTa0ble U CPEIHEN CHUIIBI DJIEKTPOJIUTHL.
OnekTponuTrdeckas aucconuanus. OCHOBHBIE MOJIOKEHUSI TEOPUU DJIEKTPOJIUTUYECKON
quccouuanuu. Mexanusm quccouuanuu. KucioTsl, OCHOBaHMS U COJM C TOUKU 3pEHUS
T3M. Crenenp aucconuanuu. KoHcTaHTa OHCCOLMAIUH. 3akoH pa30aBiICHHS
OcTtBanba.

DJeKTponuTHYecKas Auccouuanus Boasl. MlonHoe npousBeneHue Boasl. Bogopoanslii u
TUIPOKCHIIBHBIN NoKa3aTenu. pH pacTBopoB couieil.

[IpousBeneHue pacTBOPUMOCTH. Peakiiy HOHHOTO 0OMEHa.

['unponus coneil. Tunel ruaponusa. Peakuus cpenpl. CTeneHb U KOHCTaHTa TUPOJIN3a.
WneansHbie pacTBOpbl. KommnratuBHble cBoicTBa pacTBopoB. Ocmoc. OcMoTHYECKOE
nasieHue. 3akoH Paynsa. CnenctBust u3 3akoHa Payst.
OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE  peakuuu. Teopus OBP. Knaccudukanus
OBP.Okucnurenu u BoccranoButenu. MeTtopl cocraBineHus ypasHeHuiit OBP.
DNEeKTpoIn3. DIEKTPOIIU3 PACILIaBOB, BOAHBIX pacTBOpoB. [lonsTtue o I'D. CocraBnenue
I'3. OAC snementa. Crannaptaas 3/1C snemenTa.

OnekTpoaHble NoTeHUUanbl. CTaHIapTHBIE 3JIEKTPOAHBIE MOTEHLHANBI. 3aBUCUMOCTh
AJIEKTPOJHOIO TMOTEHIMajla OT KOHIEHTpAIMil BELIECTB M TeMIeparypbl ( ypaBHEHHUE
HepHcra). DnekTpoXxuMudecKkuil ps HanmpsHKEHUH METaIOoB.

KonuyecTBeHHas xapakTepUCTHKA MPOIIECCOB JIEeKTposin3a (3akoH Dapajest).
Hucnepcuble cuctembl. JlucnepcHas ¢asa u aucnepcuoHHas cpena. CycneH3uu |
smyascuu. Komnouansle pactBopel. Oddext Tunpans. Koarymsuus. 3HaueHue
KOJUIOUTHBIX PACTBOPOB.

Kommnekcasie coequnenus. KoopaunanmonHnas teopusi Bepuepa. OCHOBHBIE THIIHI K.C.
Howmenknarypa k. c. [Ipaktnueckoe NpuMEHEHHE K. C.

Kpumepuu OUEHKU omeema Ha 3aueme

Ounenka Kpurepun orBera

3aureHo ['myGokoe m Xxopoiiee 3HaHWE W MMOHMMAHHWE TPEIMETa, B TOM YHCIE
TEPMHUHOJIOTUU u OCHOBHBIX MOHSATHU; TEOPETUUECKUX
3aKOHOMEPHOCTEM; (hakTHIeCKuX JTAHHBIX; 00CTOSITETHLHBIMH,

JIOTMYECKUI U TPaMOTHBIN OTBET BO BpeMs CAAa4M 3aueTa; yAeIbHbII Bec
OIIMOOK MPU KOHTPOJILHOM T€CTUPOBaHUU — He Oosee 50%.

He3aureno Crnaboe 3HaHHE OCHOBHOM TEPMHHOJIOTHH, TEOPETHIESCKIX
3aKOHOMEPHOCTEH, (PaKTHUECKUX JTAHHBIX, OITMOOYHBIA OTBET Ha
3aueTe; yAeNbHbIN BeC OMMUOOK MpU KOHTPOJIBHOM TECTUPOBAHUU —
6omee 50%.




9. YYHEBHO-METOANYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHHUE
AN CHUIITINHBI
9.1. YueOHasi suTeparypa:
a) OCHOBHas:

1. AxwmeroB H. C. Obmas u Heopranudeckast xuMusi: yaeOHuk ais By308/H. C.
AxmetoB. — M.: Bricmr. mk., 2002. — 743 c.

2. T'muaka H.JI. O6mast xumust. — M.:HUuaterpan-Tlpecc, 2002. — 727 c.

3. I'muuka H.JI. 3amauu u ynpakuenus mo oodmeid xumuu. — JI.: Xumust, 2001.

4. HexkpacoB b.B. O6mas u nHeopranndeckas xumust. — M.:Xumus, 1973.

5. Vraii . A. O6mas u Heoprannueckas xumus. — M.:BII, 2000. — 527 c.

6. CanamoB A.X., Kuruesa JL.U., Axranuesa A.I'. JlabopaTopHbIii IPaKTUKYM I10

obmieli 1 Heoprannueckor xumuu. [lox pen. mpodeccopa CynTeirosoit 3.X. —
Marac, [Tunurpum, 2008. — 71 c.

0) JOMOJIHUTEIbHAS:
1. Crenun b. JI. Heopranuueckas Xumusi: y4eOHUK JUIsl XAMUYECKUX U XUMUKO-

TEXHOJOTMYECKHX CreluanbpHocTel Boicl. yueb. 3aBenenuit/b. 1. Crenun, A. A.llBeTkoB. — M.:
Bricmag mkona, 1994. — 256 c.

2. CyBopoB A. B. O0mias xumusi: yueOHOe mocodue /Ui BbICII. yuel. 3aBeIeHUi/A.
B. CyBopos, A. b. Hukonsckuii. — CI10.: xumus, 1995. — 624 c.

3. Jlugun P. A. Peakuimu HeOpraHMYECKUX BeIIecTB: cipaBouyHuk/P. A. JIunuH. — 2-¢
u31., mepepad. u gom. — M.: JIpoda, 2007. — 638 c.

4, Pabunosuu B. A. Kpatkuii xumuueckuii cipaBouyHuk/B. A. Pabunosuuy, 3. .
XasuHa. — CII6 .:Xumus, 1994. — 432 c.

S. 3agaun W ynpaxkHeHHs 1o oouiei xumuu: yueoHoe nocodue./Ilox pen. H. B.
Koposuna. — M.: Beiciias mikona, 2003. — 255 c.

6. ["onb6paiix P. A. COopHUK 3a/1a4 U YIIpaKHEHUH 0 XUMUM: Y4eOHoe ocodue

JUISL XMUM.-T€XHOJI. CTiell. BeIcil. yueO. 3aBenennit/P. A. I'onbopaiix, E. . Macnos. — M.:
Bricmas mkomna, 1997. — 384 c.
9.2. UnTepHeT-pecypcehl:
http://fizrast.ru/sitemap.htmi
http://www.don-agro.ru
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/ (PI'B)
http://elibrary.rsl.ru Hayunas snekrponHas Oubianoreka
http://elibrary.ru/default.asp Poccuiickast HarmonanbHast OnbaroTexa
http://primo.nlr.ru  http:/nbmgu.rudnextponnas  6ubmmoreka  Poccuiickoit
TOCyJapCTBEHHON OMOTHOTEKH

9.3. IIporpammHoe obecneyenune

YHuBepcuter o0ecnedeH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO H  CBOOOJHO
pacmpocTpaHseMOro MPOrPaMMHOT0 00ECIIEYeHHUS, B TOM YHCIIe OTE€YECTBEHHOTO MTPOU3BO/ICTRA.

Kaxnprit o0yuaromuiicsi B T€YCHHE BCETO Meproaa 00ydeHus oOecrieueH MHANBUIYATbHBIM
HEOTPAaHUYEHHBIM JIOCTYIIOM K DJJEKTPOHHOW HH(OpPMAIMOHHO-00pa30BaTeNbHONU cpeie
YHUBEpCUTETA W3 JIOOOW TOYKHM, B KOTOPOM MMeEETCs JOCTyNl K HWH()OpMaAIMOHHO-
TEJIEKOMMYHHUKAMOHHOU ceTH «IHTepHET» Kak Ha TEPPUTOPUU YHUBEPCUTETA, TAK U BHE €€.

YHuBepcuter o0ecreyeH CIEAYIOIMUM KOMIUIEKTOM JIMIEH3MOHHOTO IMPOTPAMMHOTO
o0ecrieueHus.


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

1. Jlunen3noHHOE MporpaMMHOE o0ecrieueHue, ucnoibdyemoe B Uarl'Y

1.1.Microsoft Windows 7
1.2.Microsoft Office 2007

1.3.IIporpammusiii kommuiekc MMUC “Busyansnas Ctyaus TectupoBanus”

1.4. AntuBupycnoe I10 Eset Nod32
1.5.CnpaBouno-tipaBoBasi cucrema “KoHcynbTaHT”
1.6.CpaBouno-mipaBoBasi cucrema “I'apant”

Hap;my C TpaIUIMUOHHBIMU HU3JAHHUAMU CTYIACHTHI

MMOJIb30BATHCS SJICKTPOHHBIMHU IMMOJIHOTCKCTOBBIMHA 0azaMu JaHHBIX:

U COTPYAHHKH HMCIOT BO3MOKHOCTDH

Tabauya 9.1.

Ha3Banue pecypca

CcbLaka/goctyn

DnekTpoHHass OuOIMoTeKa oHjaiiH «EauHOe OKHO K
00pa3oBaTeIbHBIM PECYpCaM»

http://window.edu.ru

«O0pazoBarenbHblil pecypc Poccuny

http://school-collection.edu.ru

denepanbHbII o0pa3oBaTeabHbIN opTat:
yUpexKIeHUus, mporpaMmsbl, cranaaptsl, BY3sl, Tectel EI'D,
I'MA

http://www.edu.ru —

®enepanbHbIN LEHTP
oOpazoBartenbHbIX pecypcoB (PLIMOP)

nH(pOpMaIMOHHO-

http://fcior.edu.ru -

OBC "KOHCVYJIBTAHT CTYJJEHTA". DnexkrponHas
OuOIHMOTEeKAa TEXHUIECKOTO BY3a

http://polpred.com/news

M3narenbctBo  «JIaHby. DIEKTPOHHO-OMOIHOTEUYHAS
cUcTEMA

http://www.studentlibrary.ru -

Pycckas BupTyasipHasi Oubanorexka

http://rvb.ru —

N3znarensctBo «JIaHb». DIeKTpOHHO-OMOIMOTEUHAS
cucreMa

http://e.lanbook.com -

ExenenenbHUK Hayku U obOpasoBanusa FOra Poccum
«AKazemMus»

http://old.rsue.ru/Academy/A

rchives/Index.htm

Hayunas snextpoHHast 6ubnanoreka «e-Library»

http://elibrary.ru/defaultx.asp

OnekTpoHHO-0nbaroTeuHas cuctema IPRbooks

http://www.iprbookshop.ru -

DJIEKTPOHHO-CITPABOYHAS CHUCTEMa JIOKYMEHTOB B
ctepe obpazoBanus «MupopmMuo»

http://www.informio.ru

WNupopmanmonHo-npaBoBas cuctema «KoHcynbTaHT-
ILTIOCH»

BCEX

CeteBas Bepcus, 10CTYITHA CO
KOMITbIOTEPOB B

KopriopatuBHO# cetu Uarl'Y

WndpopmanmonHo-npaBosas cuctema «["apant»

BCEX

CeteBas BepcHs, 1O0CTYITHA CO
KOMITbIOTEPOB B

KopriopatuBHO# cetu Uarl'Y

OnekTpoHHO-0nbaroTeuHas cuctema «tOpait»

https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Teopernyeckuii Kypc

1) Jlekuuu: mpe3eHTalHH.
2) KoHTpOIbHBIE TECTHI.
3) Crrcok BOMpOCOB TSI POBENICHUSI COOECETOBAHUSI.

4) TaOmuns!.



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/

5) BapuanTel 3amanuii 1151 KOHTPOJIBHBIX PadoT.

JlabopaTopHbIii NIPAKTUKYM

1) Temaruka u onrcaHue 1a0OpaTOPHBIX PAOOT (CHEHHAIBLHO pa3pabOTaHHBIN
U3JIaHHBINA J1a00PaTOPHBIA MPAKTUKYM ISl CTYJICHTOB XMMHYECKOTO HAIPaBIICHUS ).

2) Habop XMMHYECKHMX PEaKTHBOB K KaXK10# 1ab0paTOpHOl padoTe.

3) JlaGopaTopHbIe yCTaHOBKH, 000pY/I0OBaHHUE.

4)

JlexuvoHHass ~ ayAUTOpUs
(Ne 315) 386132, PU, .
Haspanb, I'amyp3ueBckuil
M/0, ya. MarucrpanbHas
39, VYueOHBIE  KOpIIYC,
JIutep B.

Cronm mns mpermonmaBatenss - 1 mT. (COCTOMT M3 2-X CEKUWH); CTYJN IS
npenofasarens -1 wT.; qocka - 1 wrt.; TpuOyHa-1 mwT, crox - 42 wT.; ckambs-84
LIT., UHTEPaKTUBHAS JI0CKA; IPOEKTOP; ayAUTOPHAs AOCKa,
y4eOHO-HaTsAHbIE  MOCOOMS,  KOJUICKIUS
IJIAKaTOB, MAKETOB, PA3aTOYHbIA MaTEpHAII.

JACMOHCTpalMOHHBIX

Jlaboparopuss obOmelr wu
HEOPraHWYECKOH  XUMHUHU
(Ne 309) 3886001, PH, r.
Haspanb, I'amyp3ueBckuii
M/0, ya. MarucrpanbHas
39, VYueOnplii  Kopmyc,
JIurep B.

[lIkad BeITSDKHOW ¢ moaBogoMm Boabl 1500%760%*2220. Cromsl
7a00paToOpHBIE C PO3ETKAMHU M SIIUKaMHU. TeXHOJOTHYECKasi MPHCTABKa C
MIOJIBOJIOM BOJIbI, CTOJI-MOMKa, CyIlIKa K CToily-Moiike, IlepememmBaroree
ycrpoiictBo [19-8100. HlratuB merammuueckuii mabopaTtopublii. IlimnTka
anektpuueckas. KosnbGonarpeBarenb. baHs koMOMHMpoOBaHHas BOAsSHAS.
Tepmomerpel. YcTpoiicTBO Uit cymiku mocyabl. Okcrpakrop [13-8000.
Okcrpaktop [19-8110. Cronuk mnoabeMusblii  Oonbmoit  [13-2400-3.
Xumuueckas mocyna. Mukpockonsl. Memanka MarHuTHasg. Becsl
aHauTH4Yeckue. Beckl aseKTpoHHbIe TeXHO-XxUMuueckue. TepmocTar. banu
TIECOYHBIE.

11. METOAUYECKHE YKA3AHUA JJI51 OBYYAIOIIUXCH 11O
OCBOEHHIO

JUCUMUIIIAHBI

Jucnunnmza « XuMus» HarnpasieHa Ha opmupoBanue kommereHuil: YK-6, OIIK-1.

[TpomesxyTouHas arTecTalus NPeArnoyaraeT 3ayer.

[TpucTymnas K U3y4eHUIO JUCHUTUIMHBI, HEOOXOIUMO B TIEPBYIO OYepelb 03HAKOMUTHCS
¢ cozepkanueM pabdoueit nporpammsl aucuumiuHs (PI1T).

JIekuy UMEIOT LENbIO AaTh CHCTEMAaTH3HPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUU.

IIpy wu3ydyeHum u mnpopabOTKe TEOPETHYECKOro MaTepuana A OakanaBpoB

HEOOXOIUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIA HA JICKIMOHHOM 3aHSATUU MaTepuaj U JONOJHUTH €T0
C YY4E€TOM PEKOMEHJOBAHHOM 110 JAHHOW T€ME JIUTEPATYPHI;
- IIPU CaMOCTOSITEJIbHOM HM3Y4YEHUHM TEOPETUYECKOW TEMBI CHIEJaTh KOHCIIEKT, UCIIONIb3Ys

pekomeHgoBanHsie B PII/]

JTUTEpaTypHble HCTOYHUKUM W pecypchl HHPOPMAIMOHHO-

TEJIEKOMMYHUKAIIMOHHOM ceTh «HTepHET»
- MIpU MOJIFOTOBKE K MPOMEKYTOYHON aTTECTALUU MO MOJIYJIIO HUCIIOJIb30BATh MaTepHAaIIbI
(oH1a OIICHOUHBIX CPEJICTB.

JlabopaTopHble 3aHATHS MPOBOJATCS C LENBI0 YIUIyOJN€HUS U 3aKpeluvieHUs 3HaHWM,
NOJYYEHHBIX Ha JIEKUMSAX M B TPOIECCE CAMOCTOATENbHON padoThl HaJl HOPMAaTUBHBIMHU
JIOKYMEHTaMH, Y4eOHON 1 Hay4YHOH JINTEpaTypoil.

[Tpu moAroTOBKE K 1a00paTOPHOMY 3aHATHIO HEOOXOIUMO:

- U3YYHTb, TIOBTOPUTH TEOPETUUECKUI MaTepHall 1o 3a/1aHHOM TeMe;
- IpU BBINOJIHEHWU JOMAIlHUX pacueTHBIX 3aJaHuii, WU3Y4UTb, IOBTOPUTH THIIOBBIE

3aJaHM,

BBITIOJIHACMBIC B ay AUTOPUH.
Pexomengauuu no padore ¢ HAyYHOU U Y4eOHOM JTUTEPATYPOil




PaGorta ¢ yueOHOW ® HayyHOH JIMTEpaTypod SBIAETCS TJaBHOW (opmoid
CaMOCTOSITENIbHOW paboThl M HEOOX0AMMa MPHU MOATOTOBKE K YCTHOMY OIPOCY Ha CEMHHAPCKHUX
3aHATUAX, K MOJIYJbHBIM KOHTPOJIBHBIM paboTam, ompocy, 3Kk3ameHy. OHa BKIIIOYaeT
popabOTKy JIEKIIMOHHOTO MaTepuana —  M3y4YeHHE PEKOMEHJIOBAaHHBIX WCTOYHUKOB U
JUTEPATyphl 110 TEMATHKE JIEKLIHMN. KoHcnekT nekuun A0MKEH coaepikaTh pedepaTuBHYIO
3alMChb OCHOBHBIX BOIPOCOB JIEKIMM, IPEIJIOKEHHBIX IIpenojaBaTesieM cxeM (Ipu Hx
JEMOHCTpAIMH), OCHOBHBIX HCTOYHHUKOB M JIUTEPAaTyphl MO TEMaM, BBIBOJBI MO KaKIOMY
Borpocy. KoHcrekT nomkeH ObITh BBINOJIHEH B OTACIBHON TeTpaiu mo npeamery. OH J0KeH
OBITH aKKYpaTHBIM, XOPOILIO YATAEMBIM, HE COJEPKaTh HE OTHOCSIIYIOCS K TeMe HH(POpMAIIIO
WJIU PUCYHKH.

KoHcnekTel Hay4HOW JUTEPATYpbl INPU CAMOCTOSTENBHOM IMOATOTOBKE K 3aHATHUSM
JIOJIKHBI

OBITH BBIMIOJIHEHBI TaKXe aKKypaTHO, COAEpKaTb OTBETHl HA KaXKblii MOCTaBJICHHBIH B
TEMe BOIPOC, UMETh CCBUIKY Ha MCTOYHHK MH(OpMAIMK C 005S3aTeNbHBIM yKa3aHUEM aBTOpA,
HA3BaHMUS M TOJAa W3JAaHUA HCIOJNb3yeMON Hay4yHOW nuTeparypbl. KOHCIEKT MOXET ObITh
OMOPHBIM (COZIEPKATH JIUIIL OCHOBHBIE KIIFOUEBbIE MO3UIMH), HO IIPU 3TOM IO3BOJISIOIIUM J1aTh
MOJIHBIM OTBET MO BOIMPOCY, MOXKET ObITh MOAPOOHBIM. OObEM KOHCIEKTa OMPEENSIeTCS CaMUM
00yJaroumMcs.

B nporecce paboTsl ¢ yueOHON UM HAYYHOH JIMTEpaTypoi 00yJaroITUiCs MOXKET:

- JlenaTh 3alKiCH 10 XOJY YTEHMsI B BUJE MPOCTOrO WM Pa3BEpHYTOro IUIaHa (CO3/1aBaTh
nepeyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOYHHKE);

- COCTaBJIATH TE3UCHl (LUTHUPOBaHHE HamOoJiee BAXKHBIX MECT CTaThbH WM MOHOTpaduH,
KOPOTKOE M3JI0KEHHE OCHOBHBIX MBICIIEH aBTOpa);

- FOTOBUThH aHHOTAIUH (KpaTKoe 0000I1IeHNE OCHOBHBIX BOIIPOCOB paOOThI);

- CO3/71aBaTh KOHCIIEKTHI (pa3BepHYTHIE TE3UCHI).



Pabowas mporpamMma JHCHMIUIMHBI «XUMHS» COCTaBJI€Ha B COOTBETCTBHH C
tpeboBanusmMu @I'OC BO no cnemmansaoctrn 03.03.02. «Dusnkay, yTBEpKIACHHOTO MPUKA30M
MunuctepcerBa oOpa3oBaHus 1 Hayku Poccuiickoit @enepanuu ot 07 aBrycra 2020 r. N 891.

[Tporpammy cocTaBui:
npodeccop Kapeapbl XUMUU CanamoB
AM.

Pabouas nporpamma yTBep KAeHa Ha 3aceaHUU KaQeapbl XUMUU

[Tpotokoun 3acemanust Ne _ 10 oT «_20__» uioHsA 2023 .

3aBenyronuii kKageapoit
/ CanamoB A.M._/

[Tporpamma coriacoBaHa c 3aBeAyIOLIUM Bhlmyckaromen kadeapoit Haneruesoit MLA.

[lporpamma onmoOpeHa Y4eOHO-METOAMYECKUM COBETOM  (PH3MKO-MaTeMaTHYECKOTO
¢bakynbrera

[Tpotokon Ne 10 ot «23» utons 2023 rona

[pencenatens Y4eOHO-METOANYECKOTO COBETa (haKyiabTeTa /Hameruesa

M. A.




Cgenenus o nepeyrBep:KIeHUU MPOrPAMMbI HA 0YepeaHOo Y4eOHbIH rox u
perucTpanuu u3MeHeHuil

YyeOHblii Penrenue Buecennsie naMeHeHus IToamuce 3aB.
roj Kadeapse kaeapoit
(Ne mpoTokoua,
JlaTa)




