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1. IIEJIM OCBOEHMS YYEBHOM JIUCITATIIUHBI

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

- H3YUCHHUC CTyACHTAMU OCHOBHBLIX MOHATHUH U 3aKOHOB XHUMHU,

OCBOCHHE OCHOBHOI'O MaT€puraia 1o CTpOCHUIO aTOMOB, XHUMHYECKOM CBSI3U B 3aKOHOMCPHOCTAM,
CBA3aHHBIM C IIEPUOANYCCKUM 3aKOHOM U HepHOﬂquCKOﬁ CHCTEMOH 3JICMEHTOB ,H . MeHz[eJIeeBa;
- H3Y4YCHHC OCHOB XUMHUYCCKOH TCPMOANHAMUKU U KUHCTUKN XUMHUYCCKUX IMPOLECCCOB;

- MOJIyYyeHHE TTTyOOKHX 3HAHHUI MO0 TEOPHH PACTBOPOB U TEOPUU DIIEKTPOXUMHUYECKUX MTPOIECCOB.

2. MECTO YYEBHOU JJUCHUATIJIMHBI B CTPYKTYPE OIIOIT BO

I[I/ICHI/IHJ'II/IHH. «XHMHUA» OTHOCUTCS K 0a30BOI YaCTH JUCHUIUINH; U3Yy4YacTCAd B 1 CEeMECTpPE.

Taoauna 2.1.
CBH3L OTUCIHUIIINHBI «XuMHAD» ¢ HOCJIeZIyIOI[II/IMI/I AUCHUIIJIMHAMHUA U CPOKH HX I/I3y'—leHI/IH

Kon JIMCUMIUTUHBL, TOCIHEAYIOUUE 32 JAUCHUTUTHHON Cemectp
JCIUTITAHBI «XUMHUS»
b1.0.12. 02 MonexyssipHas Gpu3uka 2
b1.B./IB.08.01 Konnenuys cCOBpeMEHHOT0 eCTECTBO3HAHNUS 4
b1.0.13. 03 Tepmonunamuka. Ctatuctudeckas pusnka 7
b1.B.08 KBanroBast Teopust 7
b1.B.07 dusnueckas KHHETHKA 8

B pe3yJibTare 0CBOCHUSA NUCHUIIVIMHBI CTYICHT A0J/I7KeH

3HAThb:

o [IpuHiune! knaccupuKaluu 1 HOMEHKIATYPY HEOPTaHUYECKUX COSTMHEHUN;
e  (OCHOBHBIE THIIBI XUMHYECKUX CBS3€EN;
e (OCHOBBI COBPEMEHHOM TEOPHH CTPOCHUS aTOMA;
e Teopuro KOMITJIEKCHBIX COSTMHEHHIA;
e (OCHOBBI SHEPTreTUKU U KHHETHUKU XUMUYECKUX MPOIIECCOB;
e Teopuro paCTBOPOB HEIICKTPOIUTOB U IJIEKTPOIUTOB;
e  OCHOBBI MIEKTPOJIUTHICCKUX TTPOIIECCOB.
YMerhb:
e HaxomuTh CBSI3b MEXTy CTPOCHHEM BEIIECTBA H €0 XUMHYSCKHUMH BO3MOKHOCTSIMU;
e Pemarp ar00BIE XUMUYECKHE 3aJla4M, OMUPAsICh HA TEOPETUYECKUI MaTepuad OCHOB
XUMUH,
e [IpoBoguTh TpoCTEHIMe Pacu€Thl MO OKUCIUTEIHLHO-BOCCTAHOBHTEIBHBIM PEAKIIHSIM,
SHEPreTUYCCKUM W KHHETHICCKUM IPOIIeccaM, TEOPHUH PACTBOPOB;
e PabGorarp B naboparopuud ¢ HCIONB30BAHMEM TMPOCTEHIEr0  JTabOpaTOpHOTO
00opyIoBaHus;
e CoCTaBJIsITh XUMUYCCKUE PEAKIIMU JTFOOBIX XUMUYECKUX MPOIECCOB M BBITOJHATH HA MX
OCHOBE HEOOXOIUMBIE PACUETHI.
Baanern:

e MeToauKol TPOBEICHUS XUMUIECKOTO IKCIIEPUMEHTA B TaOOPAaTOPHBIX YCIOBUSX;
e VYMeHHEM MPAaBUILHOTO OOBSICHEHHS PE3yJIbTaTOB dKCIEPUMEHTA, €CIU JaXe Pe3yIbTar
OTPHULATEIIbHBIN;

e MerogamMu OKa3aHWsl MEPBOM MOMOINM IPU HECYACTHBIX CIydasX B XUMHYECKOU
nabopaTopun



3. KOMIIETEHIIMH OBYYAIOUET'OCH, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA YYEBHOU JUCHUIIJIMHBI.
[Tpornecc n3yyeHHs JUCUUIUIMHBI HAPaBJIeH Ha (JOpMUPOBAHHE HIIEMEHTOB CIEIYIOIIUX

komnereHnuit B cootBercTBUU ¢ ®I'OC BO u OIIOII BO 1o ganHOMY HanpaBjieHUIO MOATOTOBKHU:

HaumenoBanmue
KaTeropum
(rpynnbi) YK

Koa, HammMeHOBaHHe
YHHBEPCAJIbHOMI
KOMIIETCHIIUH

KO[I, HAUMCHOBAHHEC HHAUKATOPA JOCTHKCHUA
yHHBepcaJIBHOﬁ KOMIICTCHIUHA

CHucTeMHOE U Kpu-
THYECKOE MBIIUICHHE

VK-1. Criocoben
OCYILIECTBIIATH O-UCK,
KPUTHUYECKUH aHAJIN3 U
CHHTE3 HHpOpMalHuy,
IIPUMEHSITh
CHUCTEMHBIN NOJXO0J
JUISl peleHus 1ocTa-
BJICHHBIX 3a7a4

YK-1.1. Ananusupyer 3aaady, BbIIENAsS e€ 0a30BbIC
COCTaBJISIONINE;

YK-1.2. Omnpenensier,  UHTEPHOPETUPYET U
parxupyeT HH(popMaIuoo, TpeOyeMyro JUlsl pelieHus
MOCTaBJICHHOM 3aJa4H;

YK-1.3. OcymectBisier NoUCK HH(PpOpPMAIUN st
pellleHusl TOCTAaBJICHHOM 3aaud MO0 Pa3IMYHBIM
THUTIaM 3aIIPOCOB;

YK-1.4. Ilpu o6pabotke uHpOpManUU OTIUYAET
(GakTbl OT MHEHWH, WHTEpPIpPETalui, OICHOK,
¢dbopMupyer coOCTBEHHbIE MHEHUS U CYXKICHUS,
apryMEHTHUPYET CBOH BBIBOJIBI M TOUKY 3PCHHUS;

YK-1.5. PaccmaTtpuBaer u mpejuiaraetT BO3MOXKHBIE
BAapUAHTHI PEIICHMS MTOCTaBICHHOM 3a/1auu, OIEHUBAS
UX TOCTOMHCTBA U HEAOCTaTKHU.

TeopeTnyeckas u
MPaKTHIECKAasT
npodeccuoHanpHas
MOJITOTOBKA

OIIK-2. Cnocoben
MPOBOINTH HAYYHBIC
MCCIICTOBAHMUS
(U3UIECKUX 0OBEKTOB,
CHUCTEM U TPOILIECCOB,
00pabaThIBaTh U
MPEICTaBISITh
DKCIIEPUMEHTAIHHBIC
TaHHBIE.

OIIK-2.1. 3Haer OCHOBHBIE HAay4YHBIE  METObI
TEOPETHYECKOTO M KCIEPUMEHTATHHOTO HCCIIECIOBAHUS
00BEKTOB, MPOIIECCOB U SBICHUN

OIIK-2.2 Ymeer HCII0JIB30BATh
MaTeMaTHYECKUI anmapar JUISE pa3paboTKy
MaTeMaTHYeCKUX MoJeNiel  sSBJICHHH, IpOLECCOB H
00BEKTOB MpU pEUIeHHH 3aJa4 B Npo¢ecCHOHATbLHOU
esITeIbHOCTH

¢buzuko-

OIIK-2.3. ImeeT HaBBIKM NMPOBEJCHUS SKCIIEPUMEHTOB
0 3aJaHHOM METOJMKE M aHAJIN3a UX PE3yJIbTaTOB.

4. OFBEM JINCIIUIIUHBI 1 BUJBI YYEBHOM PABOTHI

Tab6auna 4.1.
O0beM QMCHUIJIMHBI M BU/IbI Y4eOHOMH padoThl
Bua yueOHoii padoThl Bcero 1
4acoB cemecTp
OO0mas TpyA0€MKOCTh TUCITUTUTHHBI 72 12
AyauTOpHBIE 3aHATHS 52 52
Jlexiuu 18 18
JlaGopaTopHble 3aHATHS 34 34
CamocrositenpHas padoTta 20 20




5. COAEPKAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHWYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB 1 BUJ1OB YYEBHbIX

3AHATUIA
Tadauua S.1.
5.1. CTpyKTypa M CHUIITHHBI
NeNe | HammenoBanme pasgena | Buabi DopMbI
n/n (TeMbI) s y4eOHoi1 padoThI TeKYILIero KOHTPOJIs
> JI J3 | CP ycrneBaeMoCTH
1. | OcuoBuble moHATHA XH- | 1 1 - 2 CobecenoBanue,
Muu. CTexmoMeTpuyuecKue TECTOBBIN KOHTPOJIb,
3aKOHBI. KoHntposnbhas padora 1
2. OcHoBHBIE KJIacchl Heop- | 1 2 2 2 CobecenoBanue,
TaHUYECKUX COCTUHEHHM TECTOBBIN KOHTPOJIb.
KonTponbnas padora 2
3. | Ctpoenue aroma. 1 2 4 2 CobecenoBanue,
TECTOBBIN KOHTPOJIb.
KonTponbHnas pabora 3
4, | Ilepmonuueckuii 3akoH u | 1 2 2 2 CobecenoBaHnue,
NepuoandecKas CHcTeMa TECTOBBIN KOHTPOJIb.
XUMHUYECKUX  DJIEMEHTOB KonTponbnas pabora 4
J.M.Menneneena.
5. | Xumnueckas cBS3b. 1 2 4 2 CobeceoBanue, TECTOBBIN
KOHTPOJIb.
KonTposnpHas pabora 5
6. CxopocTb xumuyecknx | 1 2 4 2 CobecenoBanne, TECTOBBIH
peaKuui. XUMHYECKOE KOHTPOJIb.
PaBHOBECHE. KonTtponbHas pabota 6
7. | DHepreTtnka u HampasyieH- | 1 2 2 2 CobecenoBaHue, TECTOBBIN
HOCTh XHUMHYECKHUX IIpO- KOHTPOJTb.
1IECCOB. Kontponbnas padota 7
8. | PactBopel. Teopust amekr- | 1 2 6 2 CobecenoBanue, TECTOBBIT
POIUTHYECKON JHccolua- KOHTPOJIb.
LUN. KonTtponbHas pabora 8
9. | OkucnurenbHO-BOCCTAaHO- | 1 2 6 2 Co0OecenoBanue, TSCTOBBIM
BUTEJIHHBIC PEAKIINH U KOHTPOJIb.
JNEKTPOXUMHUUYECKHE TIPO- KonTposnbnas pabora 9
L[ECCBI.
10 | KommiekcHele coemuHe- | 1 1 4 2 CobOecenoBanue,
HUSL. TECTOBBI KOHTPOJIb
Konrponsnas padora 10
HUTOroO: 18 4 20

5.2. Conep:xanue TUCHHUILIMHBI « XHMMS»

Paznen 1. Benenue

OcHoBHBIE TPOOJIEMbI COBPEMEHHOI HEOPraHN4YeCcKoi XuMHuu. Pycckas HOMEHKIaTypa

HEOPTraHWYECKUX COCAMHEHUH (KUCIOPOI, OKHUCEN, THIPOOKKCH, BOJIA, IIEJI0Yb, IEPEKUCH BOJOPOIA,
CEPHOKHUCIIBIN, XJIOPUCTBIN U T.1.). MeXIyHapo1Hasi HOMEHKJIATypa. XUMHS U SKOJIOTHSL.

OCHOBHBIE OHATHUS M 3aKOHBI XUMHUHU. ATOMHAs €IMHUIIA MacChl. ATOMHAsI U MOJIEKYJIsIpHAs
Macchl. MoJib. MoisHast Macca. BasmenTHoCTh. CTeneHb OKMCIIEHHS. DKBUBaIeHT. MoyibHas Macca
SKBHUBajJeHTa. OnpeeneHns] XUMUYECKOT0 SKBUBAJICHTA AJIEMEHTA, KUCIOThI, TUIPOKCHUA, COJIH,
okcuga. OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE SKBUBAICHTBI. 3AKOH CTEXUOMETPHUH. 3aKOH
SKBHUBAJICHTOB.



Pa3znes 2. OcHOBHBIE KJIACCHI HEOPTAHMYECKHUX COeIMHEHN I
Knaccudukanus Heoprannueckux coequHeHunid. OKCHUIbI, KUCIOThI, OCHOBAHHSI, COJIH.
Knaccudukanms, pusnueckne u XUMUYECKUE CBOWCTBA, CITIOCOOBI TTOJTYICHHUS.

Pazgen 3. Crpoenue atroma. PazBurne npeacraBjieHuil 0 CTPOCHUM aTOMa
ATOM — Kak cnoxkHas cuctema. CloxHas CTpyKTypa sajpa. [[poToHbl 1 HEUTPOHBI.

JIBoicTBEHHAas MpUpoIa dIEKTpoHa. Macca u 3apsij 3JIeKTpOHOB. BoHOBbBIE CBOMCTBA
anekTpoHoB. CooTHolIeHnE HeonpeaenaeHnocTu I eitzendepra. [lonstue opburanu. Bonnosas
dbyukus u BoaHoBoe ypaBHeHue [lpenunrepa. Paguanbuas u opOuTanbHas cCOCTaBISIONINIE
BOJIHOBOHM (DYHKIIMH.

KBanroBeie uncna. CTpyKkTypa 371eKTpOHHBIX 0000uek. KBaHTOBBIE YPOBHU, KBAHTOBBIE
OJIypPOBHH, S-, P-, d-, f- atTomHbIe OpOuTanu. [IpaBuina KiteukoBckoro. PeasibHbie pacioioxKeHus
YPOBHEM U MOJIypOBHEN B aTOME.

OcCHOBHBIE NPUHIIUIIBI PACIPEICTICHUS AIEKTPOHOB B aTOME: MIPUHIIUIT HAUMEHbILIEH SHEPTUH,
npunnun [aynu u npaswio ['yHna.

N300pakeHne IeKTPOHHON CTPYKTYPhI aTOMa IPH TIOMOIIH JIEKTPOHHBIX (POpMyIT U
KBaHTOBBIX IY€EK. DJHEPreTUUECKUE JUArpaMMbl MHOTOAJIEKTPOHHBIX aTOMOB.

Paznen 4. Ilepuoguyeckuii 3aKoH U nepuoanyeckasi cucrema jiemenToB [I.U. MenaeneeBa

[Toucku 0OCHOBBI KIacCU(PUKAIMHI XUMUYECKHUX 3JIEMEHTOB JI0 OTKPBITHUS IIEPHOAMYECKOTO
3aKOHa.

Tpu stana padotsr /I.11. MenaeneeBa B 0071aCTH CHCTEMATUKA XUMUYECKHUX 3JIEMEHTOB.
DopMynupoBKa IEpUOANYECKOro 3aKoHa. Co31aHue IEPUOINYECKON CUCTEMBI DIIEMEHTOB.
Jlornueckue BBIBOJBI U3 IEPUOIAYECKOTO 3aKOHA U IEPUOINYECKON CUCTEMBI DJIEMEHTOB.

CoBpemenHas (HopMyIMPOBKa EPHUOANYECKOTro 3akoHa. CTPYKTypa COBpEMEHHOM
IIEPUOIUYECKON CHCTEMBI JIEMEHTOB. KOpOTKONEpHOIHBIN U IIIMHHOIEPUOIHBIN BaApUAHTBI
nepuoanydeckoi cucremMsl. [lepuon. I'pynna. /lenenne rpynnsl Ha noarpynmnsl. Tunnyeckue
AJIEMEHTBI, IIOJIHBIE aHAJIOTH.

S-, p-, d-, f- anemenThI. BHYTpeHHSISI M BTOpUYHAs HEPHOTUYHOCTb.

3aKOHOMEPHOCTH HM3MEHEHMsI OCHOBHBIX XapaKTEPUCTHK aTOMOB IO MEpPHOJaM U TpYIIaM.
Panuycel aTOMOB M MOHOB, 3HEPIUs MOHM3ALMH, CPOACTBO K IJIEKTPOHY, JIEKTPOOTPHULIATEIBHOCTS!
U3MEHEHUs OJTHX XapaKTEepUCTUK [0 TMepuojaM M Trpynnam. 3aKOHOMEPHOCTH HW3MEHEHUs
BaJICHTHOCTH, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOWCTB JJEMEHTOB M CBOWCTB OJHOTHITHBIX
COCTUHEHUN.

BanieHTHBIC 93JIEKTPOHBI M MHOrOOOpa3ue BAaJCHTHBIX COCTOSIHMIT aromoB S-, p-, d-, f-
AJIEMEHTOB.

Pazgea 5. Xumunueckasi CBA3b

Tunsl xumuueckoit cs3u. KoBaneHTHas (MossipHas U HEMOspHAst). MeTo/1 BaJIeHTHBIX CBsI3ei
(MBC). Curma- u nu-cBa3u. OCHOBHbIE XapaKTEPUCTUKU KOBAJICHTHOM CBsI3U. JlIMHA 1 SHEpTrHs
cBs3u. KpatHocTh cBsi3u. ['uOpuan3anus arToMHBIX opOuTaneir. MeToq MoJIeKyIsapHBIX opOuTaei
(MO JIKAO). DHepreTuueckue AMarpaMMbl TOMO- U TeTeposAepHbIX MoieKyi. [lonspuzanus cBs3u.
JATOIbHBIA MOMEHT CBSI3U. XapaKTEPUCTUKH B3aUMOIEUCTBYIOIIMX ATOMOB: ITIOTEHIIMAI HOHU3ALIHH,
CPOJICTBO K AJIEKTPOHY, AJIEKTPOOTPUIATENbHOCTh. IOHHAS CBS3b KaK MPEAEIbHbINA CIydail
KOBaJICHTHOM MOJSPHON CBsI3U. JJOHOPHO-aKIIENTOPHBII MeXaHU3M 00pa30BaHMs KOBAJIEHTHOM CBS3H.
Bonoponnas cBs3b. MexxMoneKyIsipHas U BHYTPUMOJIEKYJISIpHAs BOJAOPOAHAS CBS3b.
MexxMoneKyspHble B3aUMOIEUCTBUS MOJIEKYJ. 3HaU€HHUE BOJOPOAHBIX CBA3eH. MeTannyeckas
cBs3b. Komriekcubie coequHeHus. KoopaunanmonHas Teopus. TUITHYHBIE KOMIUIEKCOOOpa30BaTeIH 1
Jurasibl. MOHO- ¥ MOJIMICHTATHBIE JIMTAHIbl. XEJIaTHbIE KOMIUIEKCHL. M30Mepus KOMILIEKCHBIX
coenuHeHni. Kinaccudukarus 1 HOMEHKIaTypa KOMIIEKCHBIX coeTnHeHnd. KBaHTOBOMEXaHHIeCKue
METO/Ibl TPAKTOBKHA XMMHUYECKON CBSI3U B KOMIUIEKCHBIX COEAMHEHUAX. J(rMcconranus KOMILUIEKCHBIX
coennHeHU. KoHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO HOHA. [I[puMeHeHre KOMIUIEKCHBIX
COEMHECHUM.

Paznen 6. KuHeTHKa 1 MEXaHU3M XUHMHYECKHX peaKI Uil

CKOpOCTh XMMHYECKOW pEaKkIMH, €€ 3aBHCHMOCTb OT MPUPOJABI M KOHIICHTPALIUM PEarcHTOB,
temrepaTypbl. KoHcTaHTa CKOpOCTH, €€ 3aBUCHUMOCTb OT TEeMIEpaTyphl. YpaBHeHUE AppeHuyca.
OHeprusi akTuBanuu. [loHsATHE O TEOPHUU AKTHBHBIX COYJIAapEHUH, aKTUBUPOBAHHOM KOMIUIEKCE B



TEOpUU aOCONIOTHBIX CKOpOCTEeH peakuuu. MexaHu3M W KHUHETHKa peakuuid B TOMOTEHHBIX U
rereporeHHbix  cucremax. Llemusie (H.H.CemenoB) wu  konebarensHbie  (b.I1.Benoycos,
A .M. KaGoTuHCKHif) peakiuu. [ OMOTeHHBIN U TeTepOreHHbIM KaTtanu3. KuHeTnueckuii BRIBO 3aKOHA
JEUCTBYIOLIUX MACC.

Nurubutopsl n uHrubupoBanue. OcCoOCHHOCTH KHWHETUKH Ta3o(a3HbIX, KXKUAKO(DA3ZHBIX H
TBepa0(a3HBIX peakuuii. MeXaHn3Mbl PeaKkIMii ¢ y9acCTHEM OPTaHUYECKUX COCTMHEHHA.

Xumuyeckoe paBHoBecue. OOpaTtumble U HeoOpaTumble XUMUYeckue peakuuu. CocTosHue
paBHOBECHUSI W MPUHIMI  MHKPOCKONHMYECKOM oOpatuMoctu peakiuu. Kunermueckuihk u
TEPMOJIMHAMUYECKUI MTOAXObI K ONMCAHUIO XUMUUYECKOTO PAaBHOBECHSL.

KoHCcTaHTa XWMHUYECKOTO paBHOBECHS M pasziIMyHble CHOCOObl ee BhIpakeHus. CBs3b
KOHCTaHTBl XMMHUYECKOIO PaBHOBECHSI CO CTaHIApTHBIM H3MeHeHHeM »Hepruu ['nbbca. CmemieHue
XUMHYECKOI0 paBHOBECHUs NpU U3MeHeHuu ycioBuid. [Ipuanun Jle larense.

Pa3znen 7. JHepreTnka U HANPaBJEHHOCTh XMMHYECKHUX MPOIECCOB

OCHOBHBIE TIOHATUS XUMUYECKOW TEPMOAMHAMUKH: CUCTEMA, IapaMeTphl COCTOSHUS, padoTa,
SHEprus, TEeIUIOTA.

BHyTpeHHss SHeprus, U ee U3MEHEHUE MPH XUMHUYeCKHX U (a3oBbIX mpeBpamieHusx. [lepsoe
HA4YaJl0 TEPMOJMHAMUKH. OHTAJbIUA O0Opa30oBaHUS XUMHUYECKUX coenuHeHuid. CTaHmapTHOE
cocrossare. CTaHIapTHBIC SHTAIBIIMM OO0pa3oBaHUsA. TerioBbie 3(P(HEKTh XUMHUYECKHX PEaKIHil.
TepMOXuMHUYECKHE pacyeThl, OCHOBAaHHbIE Ha 3akoHe ['ecca. TepMOXMMHYECKHE  LIMKJIBIL.
Tennoemkocts. TemneparypHasi 3aBUCUMOCTb TEINIOEMKOCTU U SHTAJIbIINU.

Bropoit 3akoH TepMOAMHAMUKH. DHTPONUA. 3aBUCUMOCTh SHTPONHUH OT TEMIEPATYPHI.
CranmaptHas »HTponus. VM3MeHeHue SHTponuH Mpu (a3oBBIX MEPEeX0/iax M XUMUUYECKHUX PEaKIUIX.
Oneprust ['m66ca n sueprus ['enpmronsia. Kpurepuii caMompon3BOIIBHOTO MPOTEKAHUS MPOIECCOB.
XUMHUYECKUN MOTEHIMA, 3aBUCUMOCTh XMMHUYECKOrO0 IOTEHIMajga OT KOHIEHTpAlUM, HdaBJICHUS
peareHToB. Y CIOBHE XUMHUUYECKOTO paBHOBECH. M30TepMa XUMUYECKON PEAKIUU.

Pasnen 8. PacTBoOpHI

PactBopb! xuakue (BOIHBIE W HEBOJHBIE), TBEpAbIe U Ta3000pa3Hbie. CocoObI BBIpasKEHUS
KOHIIEHTpAllUh pPacTBOPOB: MAcCOBasl JOJIA, MOJSAPHOCTb, HOPMAJIbHOCTh, MOJISUIBHOCTb, MOJISIpHAs
noyis. BnusitHue Ha pacTBOPUMOCTh SHEPIHMM CTPYKTYPbl KPHUCTAIUIMYECKOTO BEIIECTBA M SHEPrUU
coyibBaTaluu. PacTBOpBI HaCHINIEHHBIE, HEHACHIIICHHBIE U, KOHIICHTPUPOBAHHBIE U pa30aBlICHHBIE..
PacTBOpHI UlieanbHbIE U peaibHBIE.

[ToHsiTHE O KOJUIOUIHBIX pacTBOpax.

KonnuraruBHeie CBOICTBA pacTBOPOB HE SJIEKTPOJIMTOB W 3JEKTPOJUTOB. JlaBieHue mnapa
OuMHaApHBIX pacTBOpPOB. 3akoHbl Payns. Kpuockomust u 30yIIMOCKONHUS KaK METOJBI OINpPEeICHHS
MOJISIpHBIX Macc. OCMOC U OCMOTHYECKOE JaBlIeHHE B HEOPTaHUYECKUX U OMOJOTHYECKHX CHUCTeMaXx.
3akonsl Payns u Bant T'odda mis pacTBOpoB HE JIEKTPOIUTOB M DJIEKTPOIUTOB. M30TOHMUYECKHI
KO3 PHUIIHIEHT.

Onextponutrueckas nuccormanus (C.Appennyc). CuibHBIE U clla0bie JIeKTPOIuThl. CTeneHb
U KOHCTaHTa nucconuanuu. daxkTopbl, BIMAIONIME HAa CTENEHb SJIEKTPOJIMTHUYECKOM IUCCOLMAIINU.
Kaxymmasicsi cTenenp JUCCONMAIIMN CHUJIBHBIX JJIEKTPONHUTOB. JlMcconuanus cinabbIX 3JIEKTPOJUTOB.
3akoH pa3BenaeHus OcTBaliba.

Bona kak BaxkHenmmi pactBoputenb. KoHcranTa nuccounanuu BoJbl. MOHHOE Tpon3BeaeHNE
BOJIbl. BOOpOIHBIN MMOKa3aTelb.

I'mppomu3 u conpBonM3 cosell. KoHcTaHTa paBHOBecHs peakiuu rujaposmsa. DaxTopsl,
BIIMSIONINE HA PABHOBECHUE PEAKIIMI THIpOIIn3a.

[IpousBenenne pacTBOPUMOCTH IIJIOXO PACTBOPUMBIX CHIIBHBIX O3JIEKTPOJIMTOB. Y CIOBUS
OCaXKJICHUSI U PAaCTBOPEHUS OCAJIKOB.

Pazgen 9. OkuCIHTEIHbHO-BOCCTAHOBUTE/IbHbIE PeAKIINH

Teopuss OKHMCIUTETHLHO-BOCCTAHOBHUTEIBHBIX peaknuil. Knaccudukamuss OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakuui. MeKMONEKyJIIIpHEIE, BHYTPUMOJIEKY/IIPHBIE, peakuuu
nucriponiopiimonupoBanusi. Okuciurenb. BoccranoButenb. [Ipomecchl OKUCISHHs] 1 BOCCTAaHOBJICHHS.
COCTaBJIeHI/IG ypaBHeHI/If/’I OKHUCIUTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKHHﬁ METOAOM 3HCKTp0HHOFO
OayaHca U MeTOJ0M noiypeakiuii. CTeneHb OKUCICHUsI aTOMOB B MoJiekyJse. [IpaBuna onpeneneHus
CTCIICHU OKHUCJICHUA aTOMOB B MOJICKYHaX " CJIOXHBIX HOHAX.



Pa3znesa 10. OcCHOBBI 2J1eKTPOXMMUM

DNeKTpobl, TadbBAaHUYECKHH »dieMeHT. (CXemMaThudeckoe W300paKeHUE TalbBaHHYECKOTO
3JIEMEHTa. DJEKTPOAHBIN moTeHiman. CTaHaapTHBINA 3JeKTpoaHblid noteHuuan. J/C, cranmaptHas
S/C.

Psn nanpspxkennit. YpaBaenne HepHera D5ekTposin3 pacTBOPOB U pacIlyIaBOB.

Pazpen 11. KomiiekcHbIe coeANHEHUS

Komnekcusie coequnenus. Koopaunanuonnas teopust Bepuepa. OCHOBHBIE THUIIBI
KOMIUIEKCHBIX coeMHeHn. HOMEHKIaTypa KOMIUIEKCHBIX coeuHeHui. [IpakTnueckoe npuMeHeHne
K. C.

6. ObPA3OBATEJIBHBIE TEXHOJIOI' MU

[Ipy u3ydyeHHUH TEOPETUYECKOrO0 Kypca Ha JEKUUAX IPEeIyCMAaTPUBACTCS 3aJI0KEHUE
MarepHaia B BUje rnpeseHtrauuu. OTaenabHble JeKIHMHU U3I1araloTcs 1o NpooieMHON TEXHOJIOTHH.

Ha nexuusix MCHoib3yroTCsl B KauecTBE JEMOHCTpAIlMOHHOro Mmarepuana llepuonnueckas
cucrema aiemenToB JI. M. MenzeneeBa u psia Jpyrux ClpaBOYHbIX TaOIHULI.

[Ipy wW3y4eHHUU CBOWCTB OT/AEIBHBIX XUMHUECKHUX COCIMHEHHA M XUMHYECKUX MPOIECCOB
peaycMaTpUBaeTCsl HOCTAaHOBKA JIEKIIMOHHBIX JEMOHCTPALIMOHHBIX OIBITOB.

Hekotopble pa3fenbl TEOPETHYECKOr0 Kypca M3y4aroTcs C MCIOJIb30BAaHHEM OIEPEXKAIOLIEH
CaMOCTOSITENIbHOW paboThl: CTYJEHTHI MOIY4atoT 3a/laHUs] HA 0O3HAKOMIJIEHHE C HOBBIM MaTE€pHaJIOM J10
€ro M3JI0KEHUS Ha JICKLHUAX.

Ilepen ouepenHoOW JeKIMEH, Kak HpPaBUIO, MNPAKTHKYIOTCS <JIETY4KM» [0 Marepuaity
Opeaplaylied JeKIUU. OTO TO3BOJSET ONPENENIUTh CTENEHb YCBOCHHUS W3JI0)KEHHOTO paHee
marepuaina. [y 6oee ocHOBAaTENbHOMN OLEHKH YCBOSIEMOCTH TEOPETHUECKOr0 MaTepuaila CTyAeHTaMH
UCTIONB3YIOTCSl TECTHI, @ TAKXKe TPAJUIMOHHBIC MHCbMEHHBIC U YCTHBIE KOHTPOJBHBIE MEPOTPHUSTHS
(KOJJTOKBUYMBI, KOHTPOJIbHBIE PabOTBHI).

[Ipu npoxoxxaeHnu 1a00paTOPHOTO MPaKTUKyMa CTYAEHTaM IpejiaraeTcsi padoTaTh B MaJlbIX
rpymnmnax: yueOHas rpymmna pa3ouBaeTcss Ha HECKOJIbKO HEOOIbIINX IPYII — Mo 2-3 yenoBeka.

Kaxxnas rpynmna BeINoNHSET 3a/1aHue (JaOOpaToOpHbIE OMBITHI) U3 JJAOOPATOPHOIO MPAKTHKyMa
1o obuiei u Heopranudeckoit xumuu. [Iporece BbIMOTHEHUS 1a00PATOPHBIX OMBITOB OCYLIECTBISAETCS
Ha OCHOBE OOMEHa MHEHUI U BbIOOpa ONTHMAIBHOIO MYyTH PELIECHUS.

Ha ocHOBaHMM MOJy4EHHBIX JAaHHBIX MO BCEM OMNBITAaM KaXKIbIH CTYIEHT 3aloJIHAeT CBOM
71a00paTOPHBII KypHaJ, /i€ 3aliChIBaeT Pe3yIbTaThl ONBITOB, HAOIIOJEHUS, COCTABISET ypaBHEHUS
peakuMii XMMHYECKUX TPOLIECCOB, €CIM HYXHO TPOU3BOJUT COOTBETCTBYIOUIME pacyeThl |
pe3yNbTaThl MPEACTABISAET B BUAE rpaduuecKoil 3aBUCUMOCTH.

Ha cobecenoBanuu ¢ npenojaBareiaeM CTYACHT NpeAcTaBiIsieT o(hOpMIICHHBIH OTYET MO JaHHOM
nabopaTtopHOil paboTe U OTBEYAET Ha BOINPOCHI MPENOJABaTENsl, CBSI3aHHBIE C METOJUKOW paboThl,
pesyibTatamMu U BbIBojamH. Ilo psaay paboT mpenycMaTpuBaeTcsl MpUMEHEHHE TECTOBOIO METOoJa
«3alUTBD.

I'pynnoBas  pabota B  XMMHYECKOH  JabOpaTopuu  CTUMYJIHMPYET  COTJIACOBAHHOE
B3aMMOJICIICTBHE MEXIy CTYAEHTaMH, OTHOUICHHs] B3aUMHON OTBETCTBEHHOCTH M COTPYIHHYECTBA.
[Tpu dopmMupoBaHMM TpYII YYUTHIBACTCSA JBA MPU3HAKA: CTENEHb XMMUYECKOH MOATOTOBIEHHOCTH
CTYJECHTOB U XapakTep MEKJIUYHOCTHBIX OTHOLIEHHH. B psane ciyyaeB cTyieHTaM caMHM Ipesiaraer
pa3OUThCS Ha TPYIIBI, COCTaB KOTOPHIX BIIOCIEACTBUU MOXKET KOPPEKTUPOBATHCS JUIS MOBBIILICHUS
KadecTBa padOTHI.

B naboparopHOM NpakTUKyMe MpPU BBIIOJHEHHWH OTHAEIBHBIX OMBITOB HCIOJIB3YETCS METO
po0JIeMHOTO OOyUeHUs: CTYJIEHT IOJIydaeT 3aJlaHue Ha XMMHUYECKUN Mpolecc, METOJUKY KOTOPOTro
OH JOJDKEH Moxo0paTh CaMOCTOSTENbHO, HMCXOJS W3 HMEIOIIMXCS PEaKTUBOB, OOCYIUTH €€ C
npernojaBaTesieM U 3aTeM MPUCTYIUTh K €ro BBITOJIHEHHIO.

7. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECIHHEYEHUWS JJI51
CAMOCTOATEJBHOU PABOTBI OBYYAIOIIUXCA ITO JUCIHUIIJIMHE

JlexuOHHBIE 3aHATHS POBOAATCS | pa3 B Hememnto B o0beme 1 yaca B IEpBOM CEMECTPE.

JlabopaTopHble 3aHITHS IPOBOJIST €KEHEACTHLHO B 00beMe 2 yacoB B Henenro. [locine okoHuaHus



N3YUYCHHUA KaX(HOfI TCMbI CTYACHTBI MIPOXOAAT TCCTUPOBAHUC, CO6CC€,[[OB3_HI/I€, BBITTIOJIHAIOT

KOHTPOJIbHBIE PAOOTHI.

7.1. IlepedeHb-y4eOHO-METOANYECKOTO O0ECTICUCHHUS ISl O0YHAIOLIMXCS TI0 AUCIUILTHHE:

1.
2.

3
4.
5

AxmeroB H. C. O6mias u Heopranudeckas XxuMus: yaeOHuk st By3oB/H. C.  AxmeTos.

— M.: Beicnr. mk., 2002. — 743 c.

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

I'munka H.JIL. 3agaun n ynpaxsaenus rno odmeit xumuu. — JI.:Xumus, 2001.

VYraii SI.A. O6mas u Heopranudeckas xumust. — M.:BI, 2000. — 527 c.

CanamoB A.X., Kutuesa JI.U., AktanueBa A.I". JlabopaTOopHBbIN TPAKTHUKYM I10

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

Marac, [Tunurpum, 2008. — 71 c.

7.2. YkazaHus A 00y4arouuxcs Mo OCBOCHUIO TUCIUTUIMHBI

Taoauna 7.1.

Coaep:xanue caMOCTOATEILHOM PadOTHI 00yYAIOLINXCS

Homep
pazoena
(membot)

TeMbl/BOI’lpOCbl, 6blHOCUMbBlIE HA
camocmosameiibHoe u3yuenue

Kon-¢0
uacoe

Dopmot
padomul

I

IIpoctele W cnoxHblE BewiecTBa. Pacmpoct-
[PAHEHHOCTb DJIEMEHTOB B 3€MHOM KOpe M KOCMOCE.
XuMuueckue U (pusnueckue cBoiicTsa BemecTna. [lo-
HATUE O YNUCTOM BellecTBe U npumecH. OCHOBHBIE
METOBl TMONMy4eHHus uucThix Bemects, [1JIK. Kiac-
cUpUKAIM XUMHYECKHX pEareHTOB M0 CTEMNEeHU
qiuCTOTHl [lOHATHE O XMMHUYECKOM peakluu Kak
npeBpanieHU BelecTB. OCHOBHBIE THIIBI XHMHUYeE-
CKHX pEaKUUi: peakUuu pa3loXKEeHHUs, COCIUHEHMS,
3aMeleHusi, OoOMEeHa, BHYTPEHHEro MpeBpalieHUs.
Homenknarypusie npaBmwia MIOITAK Heopranuue-
ckux BewlecTB. Kiaccuduxaiuss mpocThIX BEIIECTB.
Knaccudukanus CIOXKHBIX BEIIECTB IO COCTaBy.
bunapueie coenuHeHus. HHTepMeTalIMuecKue Co-
eauHeHus. Knaccudukanusi COXHBIX BEIIECTB IO
(GyHKIIMOHATBHBIM MTPU3HAKAM.

2

cobecenoBaHue,
TECTOBBIN
KOHTPOJTb

Snpo kak AuHaAMUYECKas CUCTEMa IMPOTOHOB M HEM-
TPOHOB. YCTOMYMBBIE M HEyCTOWYMBBIE sapa. Pa-
JUOAKTUBHBIN pacnay siaep. [lepuon monypacnana.
SlnepHble peaknuu W TPEBPALICHUS XUMHYECKHUX
3NeMeHTOB.  MCKycCTBEHHass  paJilMOaKTUBHOCTb.

«MeueHbIe)» aTOMBI 1 UX MPUMCHCHUC.

cobecenoBaHue,
TECTOBBIU
KOHTPOJIb




OtkpeiTHe nepuoamdeckoro 3akoHa JI.M. Menne-
JieeBbIM. [IpuHLIMI TOCTPOECHUSI €CTECTBEHHOU CHC-
TeMbl 3jieMeHTOB. Mcnonp3oBanue .M. Menaeiee-
BbIM METOJIOM HHTEPIOSALIUNA IS HUCHpaBICHUS
aTOMHBIX MacC M TPEACKa3aHHUsl CBOMCTB e€Ile He
OTKPBITBIX 3JIEMEHTOB. JKCIEPUMEHTAJIbHBIC IO~
TBEP)KICHUS TEOpeTUYECKuX npenckazanui ..
MenneneeBa. 3HaueHUE OTKPBITUS MEPUOTUIECKOTO
3aKoHa. PackpeiTe B MepHOJUYECKON CUCTEME Bce-
o01ieil ecTeCTBEHHON B3aUMOCBSI3U MEXKIY XHMHU-
YEeCKUMH 3JIeMEHTaMH. ['paHuIIbI M 3BOJIOIUS Tie-
PUOJINYECKON CUCTEMBI.

cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

Bonopoanast cBsi3b. MexMolieKysipHass U1 BHYTPH-
MOJIEKYJIIpHas BOJOpPOJHAs CBs3b. BiusHue BOJO-
POJIHOM CBsI3M Ha CBOWMCTBa BeliecTBa. Poib BOJO-
POIHOW CBS3M B OHMOJIOTMUECKHX Ipoieccax. Me-
Tayyeckass cBsS3b. (OCOOCHHOCTH 3JIEKTPOHHOTO
CTPOCHHUSI aTOMOB, CIIOCOOHBIX K OOpa30BaHHUIO Me-
TAJUTMYECKON CBSI3U. MEXMOJEKYIIPHBIC B3anMO-
NEHCTBUS. JU1ob-TUI10b, JTUTIOJTb-
WHIYIIUPOBAHHBIA JUIIONIb, JTUCIIEPCHOHHOE B3au-
MOJENUCTBHE.

cobece0oBaHuE,
TECTOBBIN KOH-

TPOJIb

WoHHBIN U paauKaIbHbI MEXaHU3Mbl XUMUYECKHUX
peakuuii. CBoOoaHble paaukanbl. [lonstue o uen-
HBIX peakuusx. Buupl karanu3a: rOMOI€HHBIM, Te-
TEPOrEHHbI, MHUKPOIE€TEPOTCHHBIN, aBTOKATAJIN3,
MOJIO)KUTEIBHBIA U OTPULIATENILHBIN KaTajlu3, MOHS-
Te 00 mHruouTopax. OcobeHHOCTH (PEPMEHTOB KaK
KaTanu3aTopoB. Mcnosb30BaHHE KaTaau3aTOPOB B
MPOMBIIIUIEHHOCTH.

cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

[IpuMeHeHHe TEpPMOIUHAMUYECKUX (QYHKIUN IS
XapaKTEPUCTUKH PEAKIIMOHHOW CIOCOOHOCTH Be-
IIECTB M OLIEHKE BO3MOXXHOCTH NPOTEKaHUs
XUMHYECKUX PEAKIUN

cobeceoBaHueE,
TECTOBBIA KOH-
TPOJIb

CaoiictBa pactBopoB. PactBopumocTs. KoHueHTpa-
1us pactBopoB. CrocoObl BBIpaKEHUSI KOHIIEHTpa-
MM PacTBOPOB: MaccoBasi J0JiI PacCTBOPEHHOTO
BEIIECTBA, MOJISIpHAsT KOHIEHTpAIMs, MOJSpHAS
KOHIIEHTpAIlMsl JKBUBAJICHTa, MOIbHAs MJOJS, MO-
JSTBHOCTb.

cobeceoBaHueE,
TECTOBBIN
KOHTPOJTh

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC peaKkIu.
Oxuciurenu, BOCCTAaHOBUTENH. OCHOBHBIE 3aKOHO-
MEpPHOCTH B W3MEHEHUH OKHCITUTEIHHO-
BOCCTAHOBUTEIHHBIX CBOWCTB MPOCTHIX BEIHIECTB U
coenuaennii. Ctenensb okucienus. Kmaccudukamms
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii. Me-
TOJABI PAcCTaHOBKH KOX(PGUIMEHTOB B YpaBHEHUH|
OKHCIIUTENBHO-BOCCTAHOBUTENBHBIX peakiuuil. Ponb
Cpelibl B MPOTEKAHUU OKHUCJIUTEIBHO-
BOCCTAHOBUTEJBHBIX IpoiieccoB. MoONsIpHbIE MacChl
SKBUBAJICHTOB B OKHUCIUTEIbHOBOCCTAHOBUTEIBHBIX

peaKIusX.

cobecenoBaHue,
TECTOBBIU
KOHTPOJIb




9 Kiaccudukanmsi KOMIUIEKCHBIX COSIMHEHUN: TH- 2 cobecemoBanue,
MUYHbIE KOMITJIEKCHBIE COCIMHEHUSI, XEIaThl, TTOJIH- TECTOBBII
SIZICPHBIE KOMITJIEKCHI, H30- M T€TEPOIOINCOSTNHE- KOHTPOJIb
HHUS, aKBAKOMIUICKCHI (KpUCTAIIOTUAPATHI KaK ya-
CTHBIN cllydail akBaKOMILIEKCOB). AMMHAKaTHhI.
A1nuokoMIuIeKchl. JIBOMHBIE COJIM KaK YacTHBIM
ciydai aluJI0KOMILIEKCOB. lonuranoreHuasl, no-
JINCYJIBJbI, IEPOKCUIHBIE coeuHeHus. KiacTepHblie
COCAMHEHHUS, I-KOMILIEKChI, KOMIUIEKCHI «TOCThb-
XO3SIMH», COCIMHEHUS BKIIFOUCHUS, KJIATPAThI, 11€0-
nuThl. U30Mepusi KOMIUJIEKCHBIX COSTMHEHUI: TH/T-
paTHasi, KOOpAUHAIMOHHAS, TEOMETPUYECKAsl, U30-
MepHus TTOJIOKEHUS (CoJIeBasi K30MEPHs), HOHU3AITHU-
OHHas, ONTUYECKas.

8. OHEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU 1

MMPOMEXYTOYHOM ATTECTAIIUA

Bonpocul ona cobecedosanusn

Tema: «OcHOBHBIE NOHATHA H 3aAKOHBI XHMHH. DKBHBAJIEHT)

1.

10.

O6BeM pe3nHOBOI KaMephl aBTOMOOMIIBHO# IHHEI paBeH 0,025 M°, napieHue B Heil
5,0665 10° ITa. Onpexnenure Maccy Bo3ayxa, Haxosierocs B kamepe npu 20°C.
Paccunraiite MoneKymnsapHyo Maccy rasa, eciu 7-107 kr ero npu 20°C u 0,253-10° I1a
3aHEMaIoT 00beM 22,18:1073 M2,

PaccuuTaiite cpeiHIOI0 MOJIEKYISPHYIO MAcCy U IUNIOTHOCTb MO AMOKCUAY yTiepoja
CMecH Ta30B, cojepxkartieit mo oobemy 38% ¢ocrena COC12 u 62 % xmopa Clo.
Onpenemute maccy 10 M3 razosoit cmecn, comepxaneii (o 06semy) 50% Bogopoaa u
50% nuokcuna yraeponaa (H.y.).

I'a3 (1.y.) 3aEuMaeT o6beM 1 M>. TIpu kakoii TemMmepaType 06beM rasza yTpoUTCs, €Cliu
JIaBJIEHHUE ra3a He MeHseTcs?

Tpu kakoM JaBjieHun Macca xjopa oobemom 3-102 M3 coctasut 2,5-107 kr, ecnu
t=23°C?

Kakyro maccy CaCO3 Hazio B35Th, YTOOBI MOJIYUYUTH NPH €TI0 MPOKAIMBAHUM JHOKCU
yriepona, 3aHuMaonuii 06sem 25-10° M2 mpu 15°C u rasnenuun 104000 IMa?
Berauciure 066em 0,100 kr razoBoit cmecu coctaBa 3CO+2CO; pu 50°C u naBneHun
98600 ITa.

13 5-10°° kr xmopata xamas KCI103 65110 momydero 0,7-10° M3 xncnopona, mmepen-
Horo npu 20°C u naBnenun 111900 ITa. Onpenenure MmaccoByro A0MIIO IpUMeECE B
XJiopaTe KaJusl.

Ipu 0°C B cocyme oobemom 14-107 M3 comepsxnres 0,8-107 kr Boopona u 6,30 102 kr
azora. Onpenenure napuuagbHOE JaBICHUE a30Ta U 00I1Iee JaBJICHUE CMECH.

Tema: «OCHOBHBIE KJIACChl HECOPTAHMYECKUX COCIMHEHHIT»
1. Kaxue OuHapHbIE COEMHEHHS Ha3bIBAIOT OKCUIAMH? YKaKUTE BO3MOKHBIE CITOCOOBI UX

MOJTyYCHUSI.
2. Ha dem ocHoBaHa kiaccuuKaims OKCHIOB Ha: a) HECOJIEOOpa3yoIIre U cojeodpasyromue; 0)

KHCJIIOTHBIC, OCHOBHBIC U IPOABJIAIOIINEC KUCIIOTHO-OCHOBHYIO HBOP’ICTBGHHOCTL? Kakue

peaKuy XapaKTEPHbI 17151 OKCHJIOB KaX 101 U3 3TUX TPy’
3. IlpuBenute mpuMepsl OKCUAOB, KOTOPBIE IPY B3aUMOJICHCTBUU C BO/IOI 00pa3yloT aBe
kucinoTsl. Kak B3aumozeiictByior ¢ pactBopoMm Ca(OH)2 oxcuabt N2Os, N2O3 u NO2?



10.

B uem nposiBisieTCst KUCIOTHAS MPUPOJIA TEX OKCHJIOB, KOTOPHIE C BOJIOM HEMOCPEACTBEHHO HE
B3aUMOJICUCTBYIOT?

HazoBuTe 0OCHOBHBIE OKCH/IBI, HETIOCPEICTBEHHO B3aUMOJICHCTBYIONIKE C Bogoi. Hanumure
YpaBHEHHUS COOTBETCTBYIOIIMX PEAKIIHIA.

Kakwue no xapaktepy OKCHIbI 00pa3ylOoT HEMETAJUIBI U METAJUIBI B Pa3HBIX CTEMEHSIX
okucienusa? [lokaxure 310 Ha npumepe okcuoB xpoma CrO, Cr203, CrOs.

Y Kakoro u3 IByX OKCHJIOB OCHOBHBIE CBOMCTBA BhIpaxkeHbl cuiibHee: FeO umm FeoO3; SnO
i SnO2; ZnO wim CdO; SnO unu PO; BbO mwim CaO; As203 i Bi2O3?

B kakux cimyyasix 1Ba OKCHIa MOTYT B3aUMOJICHCTBOBATH IPYT C IPYTOM M KaKHE COCTMHCHUS
IpH 3TOM 00pasyroTcsi?

Kakue okcuipl 1 Ha KAKOM OCHOBAaHUM MOTYT ObITh OTHECEHBI TAK)XKE U K KJIacCy coJiei?
[IpuBenuTe COOTBETCTBYIOIINE TPUMEPHI.

DopmynaMu KaKUX COJIe MOXKeT ObITh (HOPMAaIbHO BBIPAXKEH COCTaB TAaKUX MUHEPAJIOB, Kak
HIMUHENN, TayCMaHUT, MarHeTuT? K KkakoMy Kilaccy cielyeT OTHECTH 3TH COSAMHEHUS?

Tema: «CTpoeHne aTomMma. Hepnonnqecknifl 3aKOH U nmepuoaAnveCcKass CHCTeMa XUuMHIECCKUX

10.

Tema:

semenToB .. MeHnaeseeBa
Uto Ha3bIBAIOT MPUHIIMIIOM HEONPEACICHHOCTH U COOTHOIIIEHUEM HEONPEIeICHHOCTH ?

[TprMeHMMO JI1 OHATHE TPAEKTOPUU JIBUKEHUS K MUKpodacTHLaM? Yem 3To orpenensercs u
KaKOo€ MOHSITHUE €ro 3aMeHsIeT?

HeormpeieleHHOCTE B CKOPOCTH J1eKTpoHa paBHa 108 cm/c. HaiiiuTe COOTBETCTBYIOIIYIO
HEOIpeIeJIEHHOCTh B MOJIOKEHUU 3JIEKTPOHA.

Uro Ha3bIBalOT 3Hepruei nonusanuu? Kakas BenuunHa uMeeT ¢ Hell OJJUHAKOBOE YHCIIOBOE
3HaueHue? B kakux eIMHUIaX OHU U3MEPSIOTCS?

YeMy paBHO UHCIIO BCEX BO3ZMOXKHBIX MOHM3AIIMOHHBIX TOTEHIIMAJIOB AJIsl IAaHHOT'O aToMa U 4To
SBJISICTCSA NPUYMHON YBEJIMYEHUs UX 3HaueHuil B paay: 11<l2<ls...?

Kak 3aBucuT BenmMurnHa HOHU3ALMOHHOTO MOTEHIIMAIA OT 3HAUEHUs JUIs 3JIEKTPOHA IJ1aBHOTO
KBAaHTOBOTI'O YMCJIa M YEM 3Ta 3aBUCUMOCTh 00yCIIOBJIeHA?

UTo Ha3bIBAIOT CPOACTBOM aToMa K IeKTpoHY? JIJisl KaKMX 3JIEMEHTOB 3Ta BEJIMYMHA UMEET
HauOoJIbIlIEe TOJIOKUTENBHOE 3HAUEHNE U JIs1 KaKUX OoTpHllaTenbHoe 3HaueHue? Kakue
HKCTIEpUMEHTAIBHBIE JJAHHBIC YKa3bIBAIOT HA HEBO3MOXXHOCTH CYIIECTBOBAHUS MHOTO3apsIHBIX
MPOCTBHIX HOHOB?

Kakoii BBIBOJT MOXKHO cJie/IaTh O CBOMCTBAX 3JIEMEHTA 0 3HAUEHUIO JIJIsl HEro MOHU3aIMOHHOTO
MOTEHIMAJIa U CPOJICTBA K JIEKTPOHY?

YTo Ha3bIBAIOT A0COIIOTHONW U OTHOCUTEIBHOM 3JIEKTPOOTpULaTeIbHOCThIO? Kak 1o 3HaueHuo
ATOM BETMYMHBI MOYKHO, CY/IUTh O HAIPAaBJIEHUHN CMEIEHUS 3JEKTPOHHOM IUIOTHOCTH MIPU
00pa3oBaHUM CBS3EH?

UTo Ha3bIBAIOT CTENIEHBIO OKMCIICHMSI 3JIEMEHTa U YeEMY paBHa MX 0011asi CyMMa B MOJIEKYJIE U
HOHE?

«XHMMHYeCKasl CBA3b)»
MoskeT 11 JUIMHA CBSI3U OBITh PaBHOM CyMMeE paJInyCcOB JIByX aTOMOB, KOTOpBIE €€ 00pa3ytoT?

[Tokaxxute U 00BSICHUTE HA pUMepe MoJieKyJbl Ho, 3Hast, uro r/H/=0,053uM, a d/H-
H/=0,074umMm.

Boraucnure snepruto ¢ -cszu C-C, ecnu crangaptHas Teruiota oopasosanus C-H u3
ra3000pa3HbIX yriepoja u Bojgoposa paBua -2815 k/[x/momnb, a sneprus o-ces3u C-H pasHa -
411,3 xIx/M0JIb.



10.

11.

12.

13.

14.

15.

16.

17.

18.

Tema:
1.

Oueprus qucconuanuu HJ pasaa 298,4 kJ{x/Momb. MoxHO 11 paznoxuth HI Ha seMeHTsI
1pu 06s1yueHnn ynbTpaduoneTosbiM cetoM A = 21071 m? Kakyio sHepruro Haso 3aTpaTHTh,
4TOOBI pa3noxkuth 5-10° r HI?

[Toyuemy MakcHUMabHasE KOBAJIEHTHOCTH (hocdopa MOKET OBITh paBHOMU IATH, @ Y a30Ta TaKOe
COCTOSIHUE OTCYTCTBYET?

B pamkax teopun BC 00bsICHUTB, TOUEMY y OONBIIMHCTBA P-3JIEMEHTOB C IIEPEMEHHON
BaJICHTHOCTBIO €€ 3HAUCHUSI pa3sinyaroTcs Ha 27

JUisl KakuX 3J1€MEHTOB, HIMEIOLINX AJIEKTPOHHBIE KOH(UTYpAIlMH BHEIITHETO CJIOSI aTOMa 3s? p2 )
452 p4 , 5s? p5 ) Bs? p5 XapaKTepHbI IEpeMEHHas 4YETHAs U IEPEMEHHAsl HEUETHAs BaJICHTHOCTh?

Ha ocHoBanuu pa3HOCTH 3JIEKTPOOTPULIATEILHOCTH ATOMOB 3JIEMEHTOB YKaXKUTE, KaK
U3MEHSIETCS CTENEHb NOHHOCTH cBs13H B coequuenusx HF, HCI, HBr, HJ?

Paccuuraiite 3peKkTUBHBIE 3apsIbl ATOMOB BOAOPO/IA U XJI0pa, 00pa3yroIINX KOBATEHTHYIO

TIONSAPHYIO CBA3b, ECIHU Wxken MOJTeKynsl HC1 pasen 3,4-10°° KM, a mna cesasu H- C1 paBHa
1,27100 .

Kak  MOXHO OOBSCHUTBH, YTO aMMHUAK ¥ TPU(PTOPU a30Ta, UMEIOIIUE OJUHAKOBYIO M-
pamMuIaIBbHY0 (OpMY U coaepIKalie aTOMBI AJIEMEHTOB C IPUMEPHO OJJUHAKOBBIM Pa3IndHeM
B JIEKTPOOTPHULATENBHOCTH, CYIIECTBEHHO Pa3INYatoTCs 110 BEIUYMHE JTUIIOIbHBIX MOMEHTOB:

1 (NH3) = 0,49 « 102 Ki-m, p(NF3)=0,07-10"% K- m?

Kax cornacoBaTh MaIylo HOISIpHOCTE cBs3u B Monekyne CO (i = 3,33 103! Kim) co
3HaunTeNnbHBIM paziauureMm B 30 C u O D0(C)=2,5; 30(0) = 3,5.

Honnasn cease.
Temmneparypa manenus: CaC12=780°C, CdCl>=560°Q paauyc Ca pases 0,104 um, Cd—0,09

HM. OOBACHUTH pa3nuyKe TeMIEpaTyp IUIaBICHUS.

[Tpu mepexone ot CsF k CsJ Temmneparypa 1uraBiieHUs KpUCTALIOB YMeHbIaeTcsi. OOBICHUTH
HaOJTF01aeMBbIN XO/1 U3MEHEHHS TEMITePATyPhI TUTABIICHHUS.

OO0bsicHUTH HEeycTONMUMBOCTH TUApoKcHI0B Menu (1) u cepedpa (I).

OOBSCHUTD C TIO3UIUH MTPECTABICHHUNA O MOJISIPU3AUU HOHOB MEHBITYI0 ycToitunBocTh AUCI3
B cpaBHeHHH ¢ AUCI.

K2CO3 mnasutcs mpu 890°C 6e3 pasnoxenus, Ag2CO3 pazmaraercs yxe mpu 220°C.
OOBSICHUTH yKa3aHHOE pa3Inyue.

BaClz B BomHbIX pacTBOpax auccouuupyet nmoaHocteto, a HGClz moutn He nuccouummpyer.
OObsicHUTE ATO pa3IUYUe B CBOMCTBAX COJIEH.

UTo Ha3BIBAIOT TOTOTHUTEIBHBIM MOISPU3ALUOHHBIM 3P hekToM? OOBICHUTH, KaK €ro
Hanmume B coeaunHennax Hg?" nemaer oxcnn HYgO meree yeroitunBeiv, gem okcun ZnO, He-
CMOTps Ha OOJIBITUI pajyC HOHA PTYTH.

Kakoe coenmunenue Tepmuuecku ooiee ycroitunso: a) PbCO3 u CaCOs, 6) HYCls u PbCls, B)
FeClsz u NiCls, r) Zn(OH), u Ca(OH)2, 1) MgCO3 u SrCOa.

«JHepreTHKa U HANMPABJIEHHOCTh XUMHYECKHUX MPOIECCOB
Kaxoii 3akoH SBJISIETCSI OCHOBHBIM 3aKOHOM TepMoxumuu? Jlaiite ero GopMynupoBKY.



10.

Tema:

Ilepeuncnure ciiencTBus, BoITEKaONIME U3 3akoHa [ ecca. i Kakux onpenesieHui OHU
HCIOJIb3YIOTCSI B TEPMOXUMHUYECKUX pacyeTax?

Kakoii pyHKIIMEH COCTOSIHUS XapaKTepU3yeTcsl TEHISHIIUS CUCTEMBI K IOCTH)KEHUIO TaK
HA3bIBAEMOTO BEPOSITHOT'O COCTOSTHUS, KOTOPOMY COOTBETCTBYET MaKCHUMAIIbHAs Oecriopsi-
JIOYHOCTb pacipeeseHus YacTuI?

Kak u3meHsieTcst 3HTPOIuUsl CUCTEMBI C MOBBIIICHUEM TeMIIepaTyphl, B PeaKIUsIX CUHTE3a U
pa3I0XKeHHs BelecTB?

Kak Bimsier Ha SHTPOIHIO CUCTEMBI 00pa3oBaHUe ra3000pa3HBIX MPOTYKTOB?

Kakumu 0JHOBpEMEHHO JCHCTBYIONUMU (aKTOpaMU ONPEACISETCS HAMPABICHHOCTh
XUMHYECKOro mporecca?

Yro HasbBaroT sHeprueii 'n66ca? Kakum 00pa3zoM uaMeHeHHe 3T0M BearnuuHbl (AG)
YKa3bIBAET HA TEPMOJIUHAMHYECKYIO BO3MOKHOCTh WJIM HEBO3MOKHOCTh CAMOTIPOU3BOIBLHOTO
npotekanus nporecca? Kakoe 3Hadenne AG omnpenensier paBHOBECHOE COCTOSIHUE CHCTEMBI?
[Tpu xakom cootHomennn AH u TAS: a) cucrema HaxoqUTCs B paBHOBECHH, 0) XUMHUECKHUI
MIPOLIECC HAMPABJIEH B CTOPOHY AK30TEPMHUUECKOMN WM IHIOTEPMUUYECKON PeaKIuu?
DOHTaJIbIUIHBIM WA SHTPOMHUIHBIM (PaKTOPOM OIpeIeseTCs] HallPaBICHUE XMMHUUECKIX
peakuuii IpHu OYeHb HU3KHUX TemrepaTypax?

Bo3M0xHO 111 caMOMpOU3BOJILHOE TPOTEKAHUE TIPSIMOM PEAKIINH, €CIIU MTPH MOJI0KUTEITHHOM
sHauenuu AS: a) AH>0, 6) |AH|>|TAS|?

«CkopocTh XUMHYECKHUX peakiuii. XuMu4eckoe paBHOBECHE)

Peaxmust unet mo ypaBaenuro 4NHs +502,=4NO+6H20. Kak n3MeHUTCSI CKOPOCTh PEaKIIny,
€CJIM YBEITUYUTH JaBJICHHUE B 2 paza?

Peakuust mexay BemectBamu A u B Beipaxaercs ypaBuenuem 2A+B=2C. Hauanbnas
KOHIIeHTpalus BenlectBa A paBHa 0,3 Monb/m, a BemectBa B — 0,5 monb/n. KoHcTanTa ckopo-
ctu peakuuu pasHa 0,8 1%/Mons>mun™!. PaccunTaiiTe HAYaTbHYIO CKOPOCTH NPAMOM PEaKIuy U
CKOPOCTb 110 UCTCUCHUN HEKOTOPOTO BPEMEHH, KOTJa KOHIICHTPAIIHS BEIIeCTBa A
ymenbaercs Ha 0,1 moib.

Paznoxxenne N2O Ha MOBEpXHOCTHU 30JI0Ta MPU BBHICOKUX TEMIIEpaTypax MpOTEKaeT 1Mo
ypasaermio: 2N20=2N,+02 KoHcTaHTa CKOPOCTH TAHHOW peakiyy pasHa 5-10 n/Monmbmun
npu 1173 K. Hauansnas konnertpanus N20 3,2 Monb/n. Onpenenute CKOpoCTh PeaKIuu pu
3aJJaHHOM TeMIepaType B HAYaIbHBII MOMEHT U B TOT MOMEHT, Korna paznoxurcs 25 % N20.
Peakumst unet no ypasaeHuto 2NO+0,=2NO,. HauanpHble KOHIIEHTPAIIUU pPEearHpyIOIINX
BerectB ObuTH (MoIb/): C(NO)=0,8; C(O2) =0,6. Kak H3MEHUTCSI CKOPOCTh PEaKIMu, €CIn
KOHIICHTPAIIUIO KUCIOPOaa YBEIUIHUTh 10 0,9 MOJIB/J1, @ KOHIIEHTpAIMIo OKCcHia azoTta a0 1,2
MOJIb/T?

PaccunraiiTe KOHCTaHTY CKOPOCTH PEAKLIMU IIEPBOT0 MOPSAAKA, YUUTHIBAs, UTO 3a 25 MUH

peakuus npoxoaut Ha 25 %, T. €. mpopearupoBajia YeTBEpPTask 4acCTh BELIECTB.



6. KoHncTaHTa cKopocTH peakiuu MepBoro mopsijka passa 2,5-107° ¢, Kakoe komuuecTBo
OCTaHEeTCs HenmpopearupoBaBmuM yepe3 10 4 nociie Havana peakuun? HavanbHas KOHIEHTpa-
s paBHa 1 MOJIB/.

7. CKOJIBKO BpEMEHH HEOOX0IUMO ISl TpoxoxkaeHust Ha 60 % peakiuu BTOPOTO MOPSAKA, €CITH
IIpH TOil ke TemnepaType 3a 20 MuH peakuus nporekaeT Ha 30%? HauanbHble KOHIIEHTpaUU
MCXOJHBIX BEIIECTB OJIMHAKOBBI U PaBHBI 2 MOJIb/II.

8. Tlpwm 393 K peakius 3akanuuBaercs 3a 18 muH. Uepe3 CKoIbKO BpEMEHHU 3Ta peaKIus
3akonuuTcs npu 453 K, ecnu remmiepatypHbIii KO3(QPUIMEHT CKOPOCTH peakiuy paBeH 37

9. Ompenenute TeMIiepaTypHbIi KOIPPUIIMEHT CKOPOCTH PEAKIIMH, €CIIA TPH MOHIKCHUH
TeMmnepaTypsbl, Ha 45° peakuuys 3aMeIIniIach B 25 pas.

10. KoHCTaHTBI CKOPOCTH peakIuu neporo nopsaka mpu 288 u 325 K cooTBeTCTBEHHO paBHBI
2:10% 1 0,38 . KakoBsI TeMmepaTypHsblii K0d(GUIIHEHT CKOPOCTH 3TOH PEaKIUU ¥ KOHCTAHTA

CKOPOCTHU 3TO# peakiuu npu temmneparype 303 K?

Tema: «PacTBopbl. Teopusi 3J1eKTPOJTUTHYECKOM M CCOUAUM

1. Kakue BemecTBa Ha3bIBAIOT AJIEKTpoauTaMu? Yem oTiIMYaroTCss UX BOAHBIE PACTBOPHI OT
pacTBOPOB HERJIEKTPOITUTOB?

2. UYro Ha3bIBaIOT U30TOHHYECKUM Kod(duireHToM i? KakoB ero hpusnueckuii CMbICI H METOIbI
IKCIIEPHUMEHTAILHOTO onpeneneHusi? OT Kakux HaKkTOpOB 3aBHUCST 3HAYCHUSI 17

3. Kakue BeTMuuHBI SBIAIOTCS KOTUYECTBEHHON XapaKTEPUCTHKON TpoIIecca dIeKTPOIIn-
THYeCKOU auccormanuu? Jlaiire ux onpeneneHus. Kakyro U3 HUX ¥ MoYeMy Ha3bIBAIOT
MOCTOSIHHOW BEJTMYUHOMN?

4. Ha xakue rpynmsl YCIOBHO JENAT 3JEKTPOJIUTHI 110 BETUUNHE CTENIEHU UX AUCCOLHUALINN?
IIpuBenuTe npuMeEpPHI IPEACTABUTENIEH dTUX TPYIIII.

5. BeImajger ju 0ca 0K MpH CIMBaHUK HachIeHHbIX pacTBOpoB: SrCly u CaSO4; CaCly u SrS04?

6. B kakoii mocie0BaTeNbHOCTH IOJIKHBI BBINIAIaTh OCAJIKU, €CIIH K pacTBOpaM, COAEP KALIIM
nonsr: 1) Ca?*, Ba?*, Sr?* u 2) CI', I', Br’, nocTenenHo npuOaBIsTh: K IEPBOMY PacTBOP
Na>S04, a ko Bropomy pactBop AgNO3?

7. Kakas u3 aByx coeit 0ombIiie pacTBOprMa U BO cKoJibko pa3: CaSO4 nnn BaSO4, BaCOs nm
SrCOs, Pbl; i PbCl,?

8. Kakue u3 coseii He MoABEPraroTCs TUIPOIN3Y, U €CIIU MOABEPratoTcs, TO 110 KAKOMY THITY:
K2S04, NazSe, BaS, RbNQO3, ZnCh, K2SO3, KCIO3, HCOOK, NaC104, KBrO?

9. Jlnsa kakoit conmu pH pactBopa 6ynet umets 6ombiee 3HaueHne: NaNOs nin NaNOo,
CH3COOK wmimm CH3COONH3, KCIO mmu KCIO3?

10. JTaiiTe cpaBHUTENBHYIO XapaKTEPUCTHKY CYIb(aTOB, CYIb(OUTOB U CYIb()UIOB HIETOUHBIX

METAJIJIOB 110 UX CIOCOOHOCTH K TUIPOIH3Y.

Tema: «OKHCINTEIbHO-BOCCTAHOBUTEIbHDBIE PC€AKIIUU U IJICKTPOXHMHUYECCKHUE MPOLECChD»



10.

11.
12.

13.

14.

15.

[TokaxuTe yCIOBHOCTh TEPMHUHOB «IIPHHUMACT» M «OTHAACT» IEKTPOHBI IPHU ONPEICICHUH
GYHKIMA OKHCIIUTENS U BOcCTaHOBUTEIS. [louemMy Takast yCIIOBHOCTh BO3MO>KHA?

UTo Ha3bIBAIOT COMPSKEHHOM OKUCIUTENbHO-BOCCTAHOBUTEIBHON MAapoi M CKOJIBKO MX
JIOJKHO y4acTBOBATh B OKHCIUTEIIbHO-BOCCTAHOBUTEIBHOM peakiuu? Yemy COOTBETCTBYET
KaxkJiast u3 Hux?

Uto Ha3bIBAIOT OKUCIUTENLHO-BOCCTAHOBUTEIbHBIMU KOd( dunmenTamu? Kakue MeTos
CYILIECTBYIOT JUIs MX omnpeaeneHusi? [lokaxkute CylnHOCTh KaK0ro U 00BSICHUTE, B KAKUX
CIIy4asiX ¥ IIOYEMY OJIMH U3 HUX MPEANOYTUTENBHEE APYTOTO.

MeHsit0Tcs WM OCTarOTCs IOCTOSIHHBIMU 3apsi/i ¥ aTOMHBIM COCTaB HOHOB, YUaCTBYIOILIUX B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusax? Bo3mMokHO U nmpeBpailieHre IpocToro HoHa B
OKCOAHUOH MJIM 0OpaTHBI mporecc?

Ecnu kucnora, B3sTas B U30bITKE, yUaCTBYET B PEAKLIUU KaK OKUCIUTENb WIK BOCCTAHOBUTEID,
TO COBIIAJACT JIN JJIsl Hee KOd(PPHUIMEHT B MOJICKYISIPHOM YPAaBHEHHH PEAKIIUU C
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIM? Pa3z0epure 3TH cilydau Ha IpUMepax B3auMOJEHCTBUS:
Meau ¢ pa30aBIIEHHOM a30THOM KUCIOTON, COJISTHONW KUCIOTHI C TUXPOMATOM KaJHsl.
OO0bsicHUTE TPUYUHY PE3IKOTO PAIUYHUS OKHCIUTEIEHO-BOCCTAHOBUTENIBHBIX CBOICTB JIBYX
metayios 1 rpynnsl [IC, Haxoasdmuxcs B 5-M nepuoje.

[Toxaxxute BIUSHUE Cpeibl HA MPOTEKAaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM Ha
npuMepe U3MEHEHHUS OKHCITUTENbHON €MKOCTH TIEpMaHTaHat - HOHa.

Kakumu kucnotamu MOKHO TIOJTB30BAThCS ISl CO3/IaHUS CPEJIbl IPHU MPOBEACHUN Red-Ox
peakuit? [louemy c 3TOM 117610 IPUMEHSIOT OOBIYHO Pa30aBICHHYIO CEPHYIO KUCIOTY?
CnocoOCTBYeT NI KHCIIasg cpefia: a) OKUCICHUIO KaTHOHOB 0 OKCOAHWOHOB; 0) OKHC-
JUTENBHOMY JAEHCTBUIO OKCOAHHOHOB?

Kakue okucnuTensHO-BOCCTAHOBUTEIbHBIE CUCTEMBI Ha3bIBAIOT IETEPO- U TOMOT€HHBIMU? UTO
ABJIIETCS IPUYMHOW BOZHUKHOBEHUS CKauKa OTEHIMala B CUCTeMax nepBoro tumna? Ypaercs
JIM 3KCTIIEPUMEHTAJIBHO OIPENIEINTh €ro a0COIOTHOE 3HAYE€HUE, OTHOCUTENIbHOE 3HaUeHHE?
Anekmponu3. Koppozus memannos.

M3 KakuX MPOLECCOB claraeTcst 00mast peakiyst 3MeKTPOXUMHYECKOT0 Pa3IoKEHHsI BelecTBa?
Yem oTiMyaeTcs MEKTPOJIN3 BOJHBIX PAaCTBOPOB AJIEKTPOJIUTOB OT AIIEKTPOIU3A UX
pacmiaBoB? Kakuie HOHBI M MOJIEKYJIbI, HAXOSIINECs B BOJHBIX pacTBOpax coJjieit MOr'yT BOC-
CTaHABJIMBATHCS HA KaTOJIe U OKHUCIATHCSA Ha aHoAe? Hamuimmre ypaBHEHUs COOTBETCTBYIOIINUX
peaKuui.

[Tpu kakuX yCIOBUSX U U3 KaKUX COJIEH, BO3MOKHO, MTOJIYUYUTh C TOMOIIbIO SJIEKTPOIN3a
OJIHOBPEMEHHO ILIE€JI0Yb U KUCIOTY?

Haiite popmynupoBKy 3akoHOB Dapasiess 1 UX MaTeMaTUYeCKHUE BhIpakeHHs. UTO HA3bIBAIOT
gyuciaom Papanes F? UeMy paBHa 3Ta BeJIMUMHA B KyJIOHaX U amIep-yacax?

[MTpu snextponuse pactBopoB AgGNO3, CuSQOys, BiClsz, Haxoasmmxcs B mocie0BaTeIbHO
COCTMHEHHBIX AJICKTPOJU3Epax, BRIACTIIOCH 5,41 cepedpa. Haiinure Maccy BBIICITHBIITNXCS

IIpu 5TOM MCJIU U BUCMYTa.



16. OnrHAKOBO JIM OTHOILIEHHE K KOPPO3HH TEXHUYECKOTO U XMMHUYECKH YHCTOro MeTania? Yem
BBI3BIBACTCS KOPPO3Us OOBIYHOM cTaym?
17. Kakue cymiecTBy0T criocoObl 3allUThl METAJIOB OT Koppo3uu? KpaTko W3I0kKHUTE CYIIHOCTD

KaXXJa01r0 U3 HUX.

Tema: «KoMmiiekcHbIe COeTUHEHM S

1. Kakwue COCIUHECHUA MOXHO OTHECTHU K KOMIIJIEKCHBIM?

2. Tlonp3ysich MONOXKEHUSIMU KOOPIMHAIMOHHOM Teopuu BepHepa naiite onpeneneHus
CJIETYIOIIUM MOHITHAM: a) KOMIUIEKCOOOpa30BaTelib, 0) TUTaH/bI, B) KOOPAUHAIMOHHOE YHCIIO0
KOMILIEKCO0Opa3oBaTeis, I') BHYTPEHHsIA U BHEHIHSS cpepa KOMILIEKca.

3. Kak onpenensroTcs 3aps] KOMIUIEKCHOTO HOHA U CTETIEHb OKUCICHUS

KOMIUTIEKCOOOpa3zoBaTeis?
4. Kakast cBSI3b MEXJIy CTPOCHHEM aTOMOB 3JIEMEHTOB U MX CIIOCOOHOCTBIO K

KoMIuieKcooOpa3oBanuto? IlpuBeanTe mpuMepsl THITMYHBIX KOMIUIEKCOOOpa30BaTEICH.

o

[TpuBenuTe mpUMephl THMUYHBIX JUraHAoB. Kakue Turanasl Ha3bpIBalOTCSA MOHOJEHTATHBIMU U

KaKHe MOJUICHTAaTHBIMU?

6. Kaxkoe BimsiHHE JOKHO OKa3bIBaTh HAa 3HAYCHUE KOOPIUHAIIMOHHOTO YHCIIA YBEIIMUCHUE
pamuyca u 3apsijia: a) KOMILIEKCooOpa3oBaTessi, 0) iuranoB? KakuM COOTHOIIEHHEM ABYX
CHWJI, ACUCTBYIOLIUX MEXIY IICHTPAIbHBIM aTOMOM U JIUTaHJaMH U MEXA1y CAMUMHU JIUTaHaMH,
ONpeeNseTcss KOOPAUHAIIMOHHOE YU CIIO?

7. TlpuBeaute npuMepbl KOMIIJIEKCHBIX COETUHEHUI:

1) ¢ KOMIUIEKCHBIM aHHOHOM,

2) C KOMILUICKCHBIM KaTHOHOM,

3) ABISAIONIMXCS HEIIEKTPOTUTAMH.

[aiiTe UM Ha3BaHHUE.

8. JlaliTe onpeneneHne U MPUBEIUTE IPUMEPHI OCHOBHBIX THITOB KOMIUICKCHBIX COSTHHCHUU.

9. Vkaxure OCHOBHBIE BUJIbI N30MEPHH KOMILJIEKCHBIX coequHeHui. [IprBeanuTe mpuMepsi.

10. Kak ¢ mo3unuii MeTo/1a BAJICHTHBIX CBS3€H 00BICHUTH OOPa30BAHKE CBI3EH MEKIY
KOMILIeKcooOpa3zoBaTesneM u turanaamMu? Kakue opOuTanu HeHTpaabHOro aToMa MOTYT
OJIHOBPEMEHHO Y4acTBOBaTh B 00pa3zoBaHuM cBsi3zei? Uem 310 onpexaensercs?

11. CocraBbTe KoOpauHaMOHHBIC hopmyitbl cineayromux coenuHennii: 2NH4Cl-PtCls, KoC204

.CUC204, KCI-AUCls, 2Ca(CN)2 -Fe(CN)2, (NH4)4Fe(SOu)2.

Ilpumepnulit Komnjiekm 3a0anuii 011 KOHMPOIbHBIX pAdOm no oucyuniune «Xumusn)

Tema: «OcHOBHbIE MOHATHSA W 3aKOHbI XUMHHU. OCHOBHbBIE KJIACCHl HEOPTAHNYECKHUX
coeIuHEeHUI»

BapuanT Nel
1. OmnpepnenuTe SKBUBAIICHTHI 3JIEMEHTOB B nX okcuaax: Rb2O, MgO, Cr.03, SOs.



2. Ir HekoToporo mMerasuia coenunseTcs ¢ 8,89t 6poma u ¢ 1,78r cepol. Haiinure sKkBUBaJIeHTHBIE
Maccel Opoma u Me, 3Hasi, 4TO SKBUBAJIICHTHAsI Macca cepbl 16,0r/MoIb.

3. Hanumure ypaBHeHUs peakLuid, COOTBETCTBYIOIIMX CIEAYIOIIEH CXEMe:
SiO+C Ca HCI 02 Ca3(PO4)2
Caz(PO4)21200°C A  t°C B C D E
4. Hanummre rpadudeckue Gpopmyiibl coenuHeHnid 1 naiite ux HazBanus: H202, SnO2, H3POa,

H2s203, (CuOH).CO3, NaH2ASOs4.

5. Kaxkoii 00beM Kucioposa cienyeT 106asuTh k 1M Bozmyxa (21% O2), 4ToObI cofep:kaHue B
HEM KHUCJIOpOJa MOBBICHIIOCH 110 25%.

6. Omnpenenure GopMyTy OJHOTO U3 KPUCTAIIIOTHIPATOB Cylb(haTa HATpus, €CIIH €ro Macca mpu
MOJITHOM 00€3BOKMBAHUH YMEHbIIUIAch Ha 47%.

7. Harummre hopmysibl cosiell, COOTBETCTBYIOLIMX CIIEAYIOIINM ABOMHBIM okcuaam: PhoOs
Pb30O4. HazoBure ux.

Bapuant Ne2
1. Omnpepenute SKBUBANICHTHBIC Macchl coeannenuit: Fe203, KH2PO4, Cr(OH)3, H2SiOa.
2. Omnpenenure Maccy cepbl, 00pa3yrolleiics pu B3aUMOAEHCTBUM CEPOBOAOPOA KOJINYECTBOM

BemecTBa skBuBaieHTa 0,0 1Momb ¢ n36pITKOM KOHIIeHTpHpoBaHHOH HNO3
3. Hanmmnre ypaBHeHUs peakunid, COOTBETCTBYIOIIMX CIEAYIOIIEH CXEME:

Fe2(SO4)z —P X1 —» FeClo—P Xo —P Fe30s €—Xz —P Fex(S04)3
4. CocraBbTe QopMyIibl (AIMIUPHIECKUE TpahruuecKue) BCEX BO3MOXKHBIX COJiel 00pa30BaHHBIX
TUAPOKCUIOM MarHus U XpOMOBOM KUCIOTOM. JlaiiTe Ha3BaHMSI COJISIM.

5. K 50mn cmecu B 2-x okcugax yraepoja gooasmwin 100Mi kucmopoa 1 mogoxriu. B
pe3yabpTaTe peakiuu oomuii 00beM razoB ymenbmuics Ha 10%. Bece 00bemMbl ra30B U3MEPSITUCH TTPU
OIMHAKOBBIX YCIIOBUAX. Onpez[eJmTe 00BEMHBIN COCTaB I/ICXOI[HBIfI CMECH.

6. [Ipu TepmuueckoM pasnoxeHnun okcuaa Mapranua (1V), B3sroro maccoit 0,435r, Beinenuics
KHUCJIOPOJ U oOpazoBalics Apyroi okcua Maprania maccoi 0,382r. Kakosa ¢hopmyna storo okcuaa?

7. UTo Ha3bIBatOT HKBUBAJIEHTOM BelecTa? IIpu KakoM ycIIOBUM SKBUBAJIEHT UACHTUYEH CaMON
JacTHUIlE BenlecTna?

Tema: «Ctpoenue atoma. [lepnoanyeckuii 3aK0H 1 NepuoOANIECKas CUCTEMa XUMHU-
yeckux 3j1emeHToB JI.A. MenaesieeBa»

Bapuant Nel
1. UTto Ha3bIBaIOT MPUHIIUIIOM HEONPEAEIEHHOCTH U COOTHOIIEHUEM HEONpPeAeIEHHOCTH.
2. Jns ckonmpkux AO cymma N+l=8? Ectb i Takue opOuTanyu y 3J1eMEHTOB MEPUOTHYECKON

cucTeMbI? ATOMBI, KAKHX 3JIEMEHTOB MMEIOT HauOoJIbIllee 3HaYeHHE CyMMBbI N+|?
3. Hanumure >nektponHo-rpaduueckue popmynst: Cr, Cl+°, Te?, Th.

4, Harmmmure snexTponHbie GOpMyIIbI ele HEOTKPBITHIX 371eMeHTOB Nel08, Nol13 u ykaxwure,
KaKO€ MECTO OHU 3aliMyT B MEPUOIUYECKON CUCTEME.

5. CKOpOCTh ABMIKEHUS AJIEKTPOHA 10 TIEpBOM 00pOoBCKoi opouTe paBHa 2187 km/c. Ecnu
MOTPEIIHOCTh B ONPEIEIICHUN CKOPOCTH paBHa 1 KM/c, TO Kakoil OyJeT MPU 3TOM MOTPEIIHOCTh B
orpeneneHnu KoopauHaTel? CpaBHHUTE €€ CO 3HAYCHUEM pajinyca OpOUTHI.



6. IlosicHUTE IPUYMHY pa3Inu4Ks B BEIMYMHAX UOHHBIX PAJUyCOB JUIS U303JIEKTPOHHBIX HOHOB;

1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg®*); 0,57(AIP*)

7. OOBsicHrTE 0000 HU3KYIO YCTOWYMBOCTH COCTMHEHHI P-3JIEMEHTOB 6-TIepro/ia B BBICILICH
C.0.

Bapuant Ne2
1. IIpyMeHMMO JIM TOHATHE TPAEKTOPUH IBHKEHUS K MUKpoyacThiaMm? YeM 3To onpezensercsa u

KaKoe MOHSITHE €ro 3aMeHIET?

2. VYkaxuTe 3HAaYCHUE KBAHTOBBIX YHUCEI JJIS BHEITHUX AJICKTPOHOB B aTOMaXx 3JICMEHTOB C
nopsiAKoBeIM HOMepoMm 11, 14, 20, 23, 33.

3. Hanumure >1ekTponHo-rpaduueckue popmymnst: Pd, Zrt2, S2,

4. Ha ocHOBaHWM y4YCHHSI O CTPOCHHH aTOMa OOBSICHUTE, IIOYEMY SHEPTCTUUYSCKUH S- TTOTYPOBEHB
BKJIIOYAET OJIHY OpOUTAlIb, P-TIOAYPOBEHB - TPH, 0-1TOyPOBEHB - MATh U f- MOTypOBEHD - CEMb.
VYkaxute MaX 4yucio 3JIEKTPOHOB Ha ATUX MOAYPOBHSIX.

5. YeMy paBHa 1e6poiineBckas JITMHA BOTHEI YJIEKTPOHA, BIKYIIET0Cs CO CKOPOCTHIO: a) 6108
m/c; 6) 2187 xkm/c?

6. DHeprusi HOHU3ALKH TIPH MTOCIEA0BATEILHOM OTPHIBE 3JIEKTPOHA OT aToMOB M(Q cocraBiser:
E1=733, E>=1447 u E3=7718 xJ»/Moib. UeM 00BsICHUTH pe3koe Bo3pacTtanue E3?

7. Kakyto cTpykTypy A0mKeH nuMeTh BocbMoi ieproa? [1oBTOpsieT Jin OH MOJIHOCThIO CEIbMOM
nepuoa?

Tema: «Xumuueckasi CBA3b»

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

J0JI1 KOBAJICHTHOCTHU B Han0oJIee NOHHBIX 6I/IHapHLIX COGI[I/IHCHI/ISIX?

2. Y cTaHOBHTE TPOCTPAHCTBEHHYIO CTPYKTYPY CIEIYIOIINX MOJIEKYJI U HOHOB, OITPEICITHB
opOUTAIN TIEHTpATbHOTO aToMa U ux tun ruopuausanuu: NFz, NO2', PHj3, PO

3. Kak 10/KHBI MEHSATBCSI 3HAaYEHHEe MOMEHTOB JuIojel Mosekyn B psny: a) CIF-BrF-IF; 6) NHs-
PH3-AsH3?

4, [Tonsipu3yemocTh Kakoro u3 HOHOB Ooutbie: F wmm Br, S? ywm Te?, ClI" wm I"? O6bsicauTe
PUYUHY.

5. Tru. g NaF=997°C, MgF2=1398°C, AlF3=1040°C, SiF4=-90°C, PFs=-94°C, SFe=-56°C.
OOBSICHUTH HAOTIOTAEMYTO 3aBUCHMOCTh. O0BsCHUTH pe3koe pasnuune Trut. AlFs u SiF4 cuurast, uro
MOJISIPHOCTH CBSI3M paBHOMEpHO yMeHbmaercs oT NaF k SFe.

6. YeM 00BSICHATE 3HAUUTENLHO Ooiee BeicOKHe T1r. ¥ TK. BOABI U INIABUKOBON KHUCJIOTHI 110
CPaBHEHUIO C TEMHU, KOTOPBIE JOJIKHBI COOTBETCTBOBATh MX MOJIIPHBIM Maccam?

7. DNEeKTPUYECKU MOMEHT JUTIOJNS MOJIEKyibl HoS paBeH

0,31-102°Kim, a HzSe-0,08-0"2°Ki-m. Onpejienute, Kak OTHOCSTCS JUTHHBI IUTIONEH 00EHX MONEKYIL.
Bapuant Ne2
1. [Touemy npu HATMYUU OHOM CBS3H MEXly aTOMaMH OHa MOKET OBITh TOJBKO 0- cBsi3bi0? [1pu

KaKHUX YCIOBHIX 00pa3zyeTcs m- U O-CBsA3H?



2. Ckounbko cBsizelt y aroma cepbl B MoJiekyiie SO2Clo, y yrinepona B mosnekyine COCl2; kak 310
COIJIACYETCS ¢ TUIIOM THOpUAM3AIINN?

3. Kakas monexyna Mmoxket cymiectBoBath U nmouemy? ClFs, FCls, Brls, 1Bra.

4. Kaxk uzmensiercs nosnsipusyroiiee 1eiCTBHE HOHOB S-3JIEMEHTOB BTOpou rpytiisl or Mg k Ba u
MOYeMY 3TO MPUBOAMT K HOBBIIICHUIO TEPMUYECKON YCTOWYMBOCTH UX KApOOHATOB B TOM XKe
[10CJIE0BATEILHOCTH ?

5. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHiTe IPUUNHBI U3MECHEHHUS ITOM
BEJIMYUHEL.

6. Kakoe coenunenne 6omee Tepmuuecku ycroiuno? PbCO3 mm CaCOsz; PbCls umu PbBra.

7. Paccunraiite a3 pextuBHbIN paanyc noHa Na B kpucramie NaF, eciiu koHCTaHTa pernieTku ero
pasHa 2,31-102% M, pammyc nona F~ pasen 1,33-1070 .

Tema: «CKOpOCTb XUMHUYECCKHUX pealclmﬁ. XuMHu4YecKoe PaBHOBECHEC. 3HepreTnKa H HaA-
NMpPaBJCeHHOCTb XUMHUYCCKHUX IMPOLECCOB»

Bapuant Nel
1. Jluxpomat aMMOHHUS [IPH HarPEBAHUU PA3/IaraeTcs 1Mo peaKiuu:

(NH4)2Cr207(1)=N271(r) + 4H20(r) +Cr203(t) AH° X p =-503 xJIx
CKOJIBKO 9HEPTUH BBIICIUIIOCH MPU Pa3I0KEHUH HEKOTOPOM MOPIIMHU AUXPOMATa aMMOHHS,
€CJIM Macca TBepJoro octarka Ha 10r MeHbIlle MacChl UCXOAHOTO BEUIECTBA.

2. Ouranbnus oopazoBanus H202(T) u3 npocThix BemiecTB paBHa - 136,1 k/[x/Momnb, SHTaIbINSA

JIUCCOITMAIIMY Ta3000pa3HbIX BOJIOPO/Ia U KUCIOPOaa COOTBETCTBEHHO paBHBI 432, 490 k/[»/MOb.
Boruncnute 3uepruto cesizu O-H B nepokcuie Bogoposa, NpuHsB 3Hepruto cBsizu O-O paBHOIT -
138,07 x/I»x/Momb.

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

4. ITpu Temneparype 100°C ckopocTh 0/1HOM peakuuu B 2 paza 60blIe CKOPOCTH BTOPOH.
TemneparypHbiit K03 PULIMEHT CKOPOCTH MEPBON peakLuu paBeH - 2, Bropoi - 4. [Ipu kakoi
TEMIIEPAType CKOPOCTH 00EUX peaKI1il BBIpaBHUBAIOTCS?

5. Kak u3MeHuTcs naBiueHue B cuctTeMe nepBoHauaibHo coaepxkaiieit HBr u Oz, ecnmu k MOMeHTy
Hactyruienus paBHoBecus: 4HBr(r) + Oz(r) = 2H20(r) + 2Br2(r)  mpopearupoaino 10% wucxomaHoro
KOJIMYECTBA KUCIIOPO/a, a paBHOBeCHbIe KoHIeHTpawu [HBr]=0,6 mons/i; [02]=0,36 Mob/n?

6. Bo ckombko pa3 cICAyeT YBCINYUTH KOHIICHTPAIUIO BCIICCTBA B2 B cucreme:

2A2( 1) + Ba(r) = 2A2B(1)
YroObl MpU yMEHBIIEHUHN KOHIIEHTpAIUY BemecTBa Az B 4 pa3a CKOPOCTh IPSMON peakluy He
WU3MEHWIACH?

7. Jlns nexkotopoit peakuuu AG°>0. Kakne n3 npruBeIeHHBIX YTBEPKACHUN IPABUIIbHBI:

a) K >1; 6) k<l; B) B paBHOBECHOI1 cMecH Ipeod1ajatoT NPOAYKThHI peakluu; I') B PaBHO-
BECHOH CMecH NMpeodI1afaloT UCXOAHbIE BellecTBa?
Bapuant Ne2

1. [Ipu BoccTanoBnennu 80T okcuaa xene3a(3) amromMuareM Beienutcs 426,3 kJx terna. [Ipu

CropaHuu 5,4 T METANTHYECKOTO antoMuuus Beiienutcs 167,3 kJx terna. Ha ocHoBaHuM 31X
JTAHHBIX, UCIIOJNIB3Ys 3aKOH [ 'ecca, BRIUMCIUTE SHEpreTudeckuii apdext nmpu odpasoBanuu 1 Moib
okcua xenesa(3).



2. AH®6p MgO(x) u CO»(T) cooTBeTcTBeHHO paBHa- 601,8 u -393,5 x/[>x/Moinb. Temnora
paznoxenus MgCoz xa MgO u CO2 IH=100,7 x/I>x/mMomnb. Vcrionb3ys 3TH NaHHBIC, HAUAUTE TETUIOTY
obpazoBanust MgCO3 u3 37€MEHTOB.

4. Borauciuth TeMnepaTypHbiil KOO(GOUIIMEHT CKOPOCTH PEaKIMH, €CIIM KOHCTaHTa CKOPOCTH €e
npu 100°C cocrasnser 6-107, a mpu 150°C -7,2-1072,

5. Jliig Toro yToObl yBenuuuTh B 216 1 256 pa3 ckopocts peakuuu cuHTe3a NHs, Bo ckosbko pa3
HaJI0 IOBBICUTH B IIEPBOM cllydae KoHIeHTpauuio Hz, a Bo BTopom naBienue? Kak nameHnurcs
CKOpPOCTb peaKIUU NMPH yBeIIMUCHUU AaBiieHus B10 pas3?

6. Cucrema C(rpadurt) +CO2(r) =2CO(r) AH°® =172,5 xIx

Haxonurcst B paBHOBEeCHH. YKa3aTh: a) Kak u3MeHHUTcs coxepxkanue CO B cucteme npu
HOBBIINICHUH t U IIpru HCU3MCHHOM IIaBJ'IeHI/II/I? C YBCIMYCHUEM JJaBJICHUA ITPU HEN3MEHHOM
temriepatype? 0) I3MeHHTCS 71 K p TP MOBBIILICHUN OOIIETo AaBjiIeHus 1 Hen3MeHHoit t? [Ipu
yBenuueHuu t? [lpu BBeeHnn B cucteMy karaiauzaropa? OTBeT 000CHOBATh.

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

Y CTaHOBHTH MPH CIEAYIONUX KOHIIEHTpanusx: (A) = 6moinb/11, (B) = 2mons/m, (C) = 4momb/i1,
() = 3monb/n. B paBHOBecHyI0 cucteMy no6aBuinu 4 Mouib/1 BemiectBa B. Boruncnuth HOBbIE
PaBHOBECHBIC KOHIICHTPAIIUHU BEIICCTB.

Tema: «PacTBopbl. Teopusi 3J1eKTPOJTUTHYECKOM TUCCONM AU

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

koHuenTpanus nona Cl™ B pactsope?

2. pH 1:10° H pacTBopa c1aboro 0JHOKMCIOTHOTO OCHOBAHHS PaBeH 9. BhIUMCINTE KOHCTAHTY
JUCCOLMAIMU OCHOBAHUS.

3. VYkazarb, He IPOU3BO BBIYUCIEHUH, B KAKOM U3 paCTBOPOB JABYX COJIEH paBHOU KOH-
neHTpauuu pH 6omnpine uan menbie. OTBeT 000CHYHTE UCXOAS U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCIIOTHO-OCHOBHBIX CBOMCTB anekTponuToB: KoSe u KoTe; NasPO4 u NagHPO4.

4, Haitnure crenens ruaponusa cosierd u 3HaueHue pH i ux pacTBOpoB KOHUEHTPALIMU

0.1moms/m: NH4Br, KCIO, HCOONa.
5. ITPAg.Cr207 , ipu 25°C pasro 2-107 . Bemanaer au ocanok Ag2Cr.O7 npu cMeluBaHuu

paBabIx 006eMoB 0,051 pactBopoB AGNO3 n K2Cr207? CreneHp AMCCONMAIINH ATHX IIEKTPOIUTOB
paBHa 90%.

6. Beruuciuts a u (H+) B 0,3M pactBope ykcycHoi kucaoTsl (K=1,8-10). Kakue 3Hauenus
NPUMYT 3TH BEJIWYHHEI 1ociie fobasienus Kk 11 pactBopa kuciotsl 0,2moms CH3COONa?
Koadpunment akruBroctu nonos f(CH3COO") =0,7.

7. Cpasuutb pactBopumoctb PbCl2 u Pblz, Be(OH)2 u Ca(OH)2. OtBet 060cHY#iTEe NCXOIS U3
HOJIIPU3ALMOHHBIX MTPEICTABICHHH.

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

xonnenTpanus nosos NH4™ B pactsope?

2. Brruuciure pH 0,001H pactBopa CepHOIM KUCIOTHI.



3. VYka3arb, He IPOU3BOJS BEIYUCICHUN, B KAKOM U3 PACTBOPOB JIBYX COJIEH paBHOU KOH-
nentparun pH 6osbine win MeHbIne. OTBET 000CHYITE HCXOS U3 3aKOHOMEPHOCTH H3MEHCHUS
KHCJIOTHO-OCHOBHBIX cBOMCTB 2sekTpoiautoB: NaHCO3 u NaxClO3; NaClos u NaClO.

4. Kakune BeMuuHbI SBISAIOTCA KOJIUYECTBEHHON XapaKTepUCTUKOU ITpoLecca dIIEKTPOIIH -
THYeCKOU aucconuanuu? Jlaiite ux onpenenenue. Kakyro U3 HUX v moyemMy Ha3bIBalOT MOCTOSTHHOM
BEJIMYMHON?

5. Haiigure crenens ruaponmsa NalOz u NalO B pactBopax konnentparmu 0,1 mons/i. 13
MOJTYYCHHBIX JIAaHHBIX CJICTIATe BBIBOJ O CPABHHUTEIBHOM CHJIE KUCIIOT, 00pPa30BaBIIMX 3TH COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10.

6. Brmagaer mu BaSO4 npu noGaBiennu pacTBopa cepHOM KUCI0TH 00beMoM 100mi1 mpu
xoHnenTpauuu 0,2moub/11. k pactBopy BaClz Toro sxe o0bema, eciu MOJIsIpHast KOHIIGHTPALHS
SKBUBAJICHTA 3TOT0O pacTBopa paBHa 0,2M01b/1.7 Byner nu 1o0aBieHHOE KOJINYECTBO CEPHOM KUCIOTHI
SKBUBAJICHTHBIM MJIH U30BITOYHBIM?

7. Cxonbko Mons NH4Cl cenyer no6asuts k 11 0,1M pactsopa NHsOH(K=1,8-10°) mns Toro,
uT00bI KOHIEHTpanus nonos OH™ crana uncnenno pasaa Kn? Yenosno npumem f(NH4)=1.

Tema: «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PC€aAKIIUHA U 3JICKTPOXUMHYECCKHUE PO ECCHD»

Bapunant Nel
1. 3aKOHYUTH COCTABJICHUE YPABHEHUS PEAKINH U 110100paTh KOIPPHUIIHMEHTHI IPOCTEUIITUM

cnocooom: SO2+H3As04+H20—H3ASO3+...

2. Hanummire ypaBHeHus peakuuil ¥ mo1o0pats K03()GUIHMEHTHI 371€KTPOHHO-HOHHBIM METOIOM:
MnSO4+(NH4)2S208+H20—-HMNO4+...; H202+CaOCl—

3. CocTaBuTh B MOJIEKyJIsIpHOI (opme ypaHerue peakuun: [Fe(CN)s]® +H.02—[Fe(CN)6]*+0;

4, Uemy paBHa MOJIIpHasl Macca SKBHUBAJICHTA NIEpMaHTaHaTa Kalusl Kak OKUCIUTENs, €CITU 3TO
BEIIECTBO B MPOIIECCE PEaKIIMU BOCCTaHABIMBAaeTCs: a) o cynbdara mapranua (1) 6) mo nuoxcuma
Maprasiia B) 1o Manranara kamust KoMnO4?

5. Byner nu paboTarh raJbBaHMUYECKH 3JIEMEHT, COCTOSIIEH U3 BOJAOPOAHBIX 3JEKTPOJIOB,
norpyxeHHbIX B 1 u 0,11 pactBopsl KOH npu 25°C, ecnu kaxkymiasi CTeleHb JUCCOLMALMU PAaCTBOPOB
KOH cootBercTBenHo paBHbl 77 1 91%?

6. T"anpBannueckuii PJIEMEHT

(-)2Cr/2Cr3+ | H2SO04 | (Pb) 3H2/6H" (+)
00pa3oBaBIIEICS IPH KOPPO3UU XPOMa, OTIASTHHOTO CO CBHHITIOM, JIaeT TOK cuioi 6A. Kakas
Macca XpoMa OKHCIIUTCS U CKOJILKO JJUTPOB BOJOPO/IA BBIIEIHUTCS 32 S5¢ pabOThI ATOTO
37eMeHTa?
Bapuant Ne2

1. 3aKOHUYUTH COCTABJIICHUE YPABHEHUS PEAKIIUU U MOA00paTh KOAD(UIIUEHTHI TPOCTEHIINM

cnocobom: HaSO4+KI+KCIO3—KCl+ls...

2. Hanummre ypaBHeHHs peakuuii 1 moo0path K03()(GUIHMEHTHI 371€KTPOHHO-HOHHBIM METOIOM:
H2SO4+H2S+KMnO4—S+...; HNO3+FeS,—

3. CoctaBuTh B MOJIEKYIJISIpHOH (opme ypaBHeHHE peakiui: NaHa+ 12— N+

4, Kaxkyro mMaccy anmromMuHus MOXHO OKHCIHTH ¢ oMotbio 0,11 0,258 KoCr.07 mo peakiuu
Al+K2Cr207+H2504— Al2(S04)3+Cr2(SO4)3+K2S04+H20.



5. BJIC ranbBannyeckoii menu (-)Ag/AgNOs 0,0058  /0=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. Onpenenute KOHIEHTPALMIO MIEKTPOIUTA MPH MOJIOKUTEIHHOM
3JIEKTPOJIe, €CTi KO3 (HUIIMEHTH aKTUBHOCTH HOHA cepedpa B pactBopax AgGNOs3 nipu oTpuiiaTesbHOM
Y MOJIOKUTEIBHOM 3JIeKTpojie paBHbl 0,945 u 0,750.

6. IIpu paboTe ranbBaHUYECKOIO DJIEMEHTA

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

00pa3oBaBIIETOCs IPU KOPPO3UH ATIFOMUHUS, KOTOPBII HAXOJUTCS B KOHTAKTE C XPOMOM, 3a
Imun 20c ero paboThl HA XPOMOBOM KaToj1e BoccTaHOBUI0CH 0,034 Kuciopoa.
Ornpenenure, HACKOJIBKO YMEHBIIWIACH MIPU 3TOM Macca alIlOMUHUEBOIO 3JIEKTPOIa U YEMY
paBHa cujia TOKA, IPOTEKIIETO O BHEIIHEH LN rajJbBaHUYECKOr0 FJIEMEHTA.

Tema: «KoMmiekcHbIe coeTMHEHUS»

Bapuant Nel
1. HasBatb xomrutekcHbie coequnenus: Ba[Cu(C204)2], [Co(NH3)2(en)(CI2)]Cl, [PtCI2][AuCla].

2. Hanwmcates ¢popmynsr: a) rerpaiononanat(l) naaus™); 6) xmopun OpoMaTeTpaaMMu-
HakBaxpoma(1ll); B) TppaMMUHXIIOPOJUHUTPOKOOAIBT.

3. Moxso mu ocamuth nonsl Ni’+ u3 pactBopa K2[Ni(CN)s] o6semom 1n u C=0,1 moms/muTp,
cozepsxantero 0,2 moms KCN(a=80%), ecnu n06asuth 10™*Momb cynbduaa ammonns? Ipu kakoit Mt
KOHIIEHTPAILMH CyIb(H1a aMMOHHUS HauHeT Bhmanath ocanok? (ITP(NiS)=2-10"%8).

4. Omnpexnenure TUN TUOpUAM3ALMU B CIEAYIOLIMX KOMIUIEKCAX, a Tak e M300pazure ux

reomerpuueckyto ¢popmyiy: [AuCls] ; [PtCls]” .Uemy paBHBI HX MarHUTHBIC MOMEHTBI?

5. Jlist ocaxJIeHHsI XJIOpU-HOHOB, COCTABIISIONIMX BHELIHIOK cepy KOMIUIEKCHOI'O COETUHEHN,
u3 100mi 0,02m pactBopa coenunenust CrCls-5H20 morpedoBanock 20mi

0,2m pactBopa AgNO:s. ITo pe3ymbraTaM 3TOTO OIBITa COCTABHTE KOOPIUHAITMOHHYIO (POPMYITY
COEJIMHEHUS 1 HA30BUTE €TO0.

Bapuant Ne2
1. HasBarb xomrutekcHbie coequueHus: Na[Zn(OH)4], [Ni(H20)6](NO3)2, [Co(En)z(NO3)s].

2. Hanucate Qopmynsl: a) ammunnentaumanogeppat(Il) nHatpus; ©) auruapokcorerpa-
xnoporutatuHart (IV) ammoHus.

3. K 0,2m NiSOs no6aunu paBubiii 00beM 2M NH3, BbIUmcIuTh [Ni]?+, ecnu cuuTaTh 4TO B
pactBope obpasyercs kommuekcHsrii noH [Ni(NH3)s]%+.

4. B xommekcax [CO(NO2)s]* u [Ni(CNS)s]* muranmsr o6nanaoT cuabHbM moieM. CocTaBbTe
DHEPIreTHYECKYI0 cXeMy oOpa3oBaHus cBsizeil (Meron BC) B 3THX KOMIUIEKCAaX U YKaKUTE MarHUTHBIC
CBOMCTBA KOMILIEKCOB.

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

Kpumepuu oyenku omeema cmyoenma npu 6b1n0jaHeHUU KOHMPOAbHOU padomul

Ouenka TpeboBanus K 3HAHUAM
OTJIUYHO MPUBEACHBI TOJHbIE NPAaBWIbHBIE pPEIICHUS, OTBETHl TI'PaMOTHO
apryMeHTHPOBAHEI
Xopouo AOMYIICHBI HC3HAYUTCIIbHLIC MTOTPCIIHOCTU ITPU OTBETAX HA BOIPOCHI,
aprymeHTanus Oblia He OJTHON




YIOBJIETBOPUTET B OTBETaxX Ha HEKOTOPHIE BOMPOCHI JIOMYILEHBI IPpyOble OMNOKH, 4acTh
BHO BBIBOJIOB HE ApI'yMEHTUPOBAHA UJIU apTyMEHTUPOBAHA HEMPABUIIBHO
HEYJI0BJIETBOPUT orBetbl Ha 50 u OGonee % BOMPOCOB OIIMOOYHBI, OOJBIIMHCTBO
€JIbHO BBIBOJIOB HE API'yMEHTUPOBAHBI WM ApTyMEHTUPOBAHBI HEITPABUIILHO

Hpumepuble eapuanmbsl mecmoesblx 3a0anuil

Tema: «OcHOBHBbIE NOHATHSA M 3aKOHBI XUMHHU. JKBHBAJIEHT)
Bapuant Ne 1
1. ®akTop >KBUBAJIEHTHOCTHU COJIU

1) 1/ocHOBHOCTB

2) 1/aucno KaTHOHOB * BaJIGHTHOCTh KATHOHOB

3) 1/kucIoTHOCTD

4)1/9ucno aTOMOB AJIEMEHTa * BAJIGHTHOCTD AJIEMEHTA

2. ®DaxTOp SKBUBAJICHTHOCTH OCHOBAHUS

1) 1/ocHOBHOCTB

2) 1/4aucino KAaTHOHOB * BaJICHTHOCTb KATHOHOB

3) 1/KUCIOTHOCTH

4) 1/uancno aTOMOB 3JIEMEHTA * BaJCHTHOCTH 3JIEMEHTA

3. IInmorHocTh rasa mo renuto paBHa 11, MIOTHOCTH ra3a Mo HEOHY
1) 2,2 2)1,1 3) 20 4) 44
4. Tlpu cropanuu 4*10°® kr yrnepona uncno monexysn CO2 paBHO

1) 2*10% 2) 2%10%0 3) 2%10%2 4)2*1023
5. DKBUBAJIEHT UCXOJIHBIX BEIIECTB B PEAKITUU

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

1)1/2,1/2  2)1,1/2 3)1/2,1 41,1
6. OOwbem (B 1), 3aHIMaeMbIid 5,25 T a3ota mpu26°C u gapnennn 98,9 xlla # # #

7. MaccoBsIe /10JIU TaJOT€Ha B TAJIOTEHHU/IE MEeTaJlIa M KHCIIOPO/a B €ro OKCHIE COOTBETCTBEHHO
paBHbI 68,35% u 15,4%. Ha3Banue ranorena # # #

8. Bpom maccoii 0,4586 T BeITecHsieT u3 pactBopa Kl fion maccoii 0,7280 T, KOTOpEII B3anMO-
JercTByeT ¢ MmeTaiioMm maccoit 0,5935 r. MomnspHas Macca SKBUBaJIeHTa MeTajlia B I/MOJIb

9. Iunk pearupyet ¢ u30bITKOM BobI B HienouHoi cpene (NaOH) ¢ oOpa3oBanuem 5,6 11 raza
(H.y.). DKBUBaJICHTHOE KOJWYECTBO BEIIECTBA IIMHKA B MOJIb

Bapuant Ne 2
1. ®akTop PKBUBAJIEHTHOCTU KUCIIOTHI

1) 1/KkuCIOTHOCTH
2) 1/0CcHOBHOCTB
3) 1/4guciio aToMOB 3JeMEHTa * BaJICHTHOCTD JJIEMEHTA
4) 1/uncio kKaTHOHOB * BaJICHTHOCTh KATHOHOB
2. DakTop SKBUBAICHTHOCTU OKCUAA
1) 1/gucno KaTHOHOB * BaJICHTHOCTb KAaTHOHOB
2) 1/0cHOBHOCTB
3) 1/umciio aToMOB 37IeMeHTa * BAaJIEHTHOCTH 3JIEMEHTA




© o~

4) 1/KUCIOTHOCTD
Macca (B rpammax) 0,25 MoJib OKCHIA TUTHUS
1)5,75 2) 6,2 3)7,5 4)9,25
4: KonuvecTBo BeliecTBa (MOJb), coaepskameecs B 37,6 T Hutpara meau (1)
1)0,3 2)3,353)0,2 4)5
OnuH MOJb BOJIBI IIPH H.y. 3aHUMAaET 00beM
1) 18 mn 2) 118 n 3)22,4n1 4)22,4 mn
[TnoTHOCTH ra3a no Bo3ayxy pasHa 1,17, MonexynspHas Macca rasa
Macca (B rpammax) HaTpus B 35,1 r xsopuaa HaTpusi paBHa
Ha neitrpanu3zamuio 3 r HsAsO4 uzpacxonosanoch 2,366 1 KOH. OcHOBHOCTH KHCIIOTHI
N3 48,15 r okcuga MeTaia MOKHO OJIy4uTh 88,65 r ero HUTpaTa. MossipHas Macca
SKBHUBAJICHTA JIBYXBAJICHTHOTO METAJlIa B I/MOJIb

Tema: «OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX COeMHEHMID)
Bapuant Nel

1.

dopmyna KpucTaUIOTHApaTa cyab(ara HaTpHsl, Macca KOTOPOTO IPpH 00€3BOKUBAHUH
yMeHblnnaach Ha 47%

1) Na2SO4 * 2H20  2) NaSO4 * 7H20
3) NaxSO4 * sH,O  4) NaxSO4 * 6H20

KapOonar xanus pearupyeT B pacTBOpe C BellecTBaMu Habopa

1) CO2, SOz, H3PO4  2) CO, KOH, HC1
3) BaClz, HNO3, Rb2SOs  4) KHSO4, NaOH, SO3

OnHOBpEeMEHHO HE MOTYT HaXOJUTCSI B pacTBOpE BEIIeCTBa Habopa

1)Na2SO4 u HC1 2) NaOH u H2S04
3) NaC1l u H2SOs4  4) NaOH u K2SO4

OnHOBpEMEHHO B PaCTBOPE MOT'YT HAXOJIUTCS MOHBI

1) Ni%*, K*, SO4%, I 2) Pb?*, S*, CHsCOO; Ba?
3) NH4*, PO, Ca?* F  4) A1%, Fe?*, COs%, Br

Y CcTaHOBUTH COOTBETCTBUE MCKAY BCIICCTBOM U CBOMCTBaMH

1: a30THas KuCnOTa A: B3aUMOJEHCTBUE C COJSIMH MEAM C 00pa30BaHUEM OCaIKa

2: runpokeun HaTpus b: B3aumoseiicTBue ¢ cossiMu 6apus ¢ 00pa3oBaHUEM OCaIKa

3: consHas KucioTa B: B3aumonencTBUE C cepod IPU HATPEBAHNUH

4: cynbdat aaroMUHUsA I': B3aumosielicTBHE C IMHKOM ¢ 00pa30BaHUEM BOAOPOJA

KonngectBo Bo3MOKHBIX coueit oOpa3zoBanHbix H3S04 u Al(OH)
14 2)1 3) 2 4)3 5)5

Bapuant Ne 2

I'mapua onHOBaJIEHTHOTO MeTailia coaepxut 12,5% Boaopoaa mo macce.
1) cepebpo  2) maTpuii  3) muTHiA 4)30710TO

JIMoKcH] yTiiepoia MOKET pearupoBaTh ¢ BellecTBaMu Habopa

1) CaO, (NH4)2C03 pactBop, HNOz 2) Na>C03 pactop, Mg, C (kokc)
3) KOH, H2S04, pactBop BaCl.  4) CuS0s4, NH3, NaOH
OnHOBpEMEHHO HE MOTYT HaXOJIUTCS B pacTBOPE BeLECTBAa Habopa

1) BaClo u NaNOs  2) BaCl> u NaBr



3) Ba(NO0s3)2 u Kl 4) Ba(NO03)2 u H2SO4

4. Kucnyro coltb MOXKHO MOJIy9UTh B BOJHOU CpPeJIe MIPU B3aUMOIEHCTBUM
1) LiOH u HBr 2)CsOH u P20s
3) Mg(0H)2 u HCOOH 4) AlOH)3 1 N20O3

5. OJHOBPEMEHHO B PACTBOPE MOT'YT HAXOIUTCSA HOHBI

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

2) Ag*, Ca?*, Br, NO3"
3) Zn?* ,NHs*, OH", I
4) Cu%, AP, CI, SO%

6. YCTaHOBHUTH COOTBETCTBUE MCXKAY BCIICCTBOM U crmoco0oM ero PaCIlO3HAHUA:

1) 1: yraekucnblii ra3  A: BO3ropaHHe TJICIOILICH JIyYHHBI

2) aMMHuaKk b: Bo3ropanue ¢ xapakTepHbIM 3BYKOM
3) KuciIopon B: momyTHEHUE U3BECTKOBO BOJIBI
4) BomOpOA I': n3MeHeHne OKpaCKH BIIAYKHON MHIMKATOPHON OyMakKKH

7. YCTaHOBHUTH COOTBETCTBUE MCKAY BCIICCTBOM U CBOMCTBaMHM:

1) a30THas1 KHCJIOTa A: B3aUMOJCHCTBHE C COJIIMU MEJU C O6pa3OBaHI/ICM ocaJKa

2) TUAPOKCUA HaTpus b: B3auMoJeicTBHE C COMsIMH Oapus ¢ 00pa3oBaHUEM OCajKa

3) cossiHas KMCI0Ta B: B3aumogelicTBre ¢ cepoil IpU HarpeBaHUU
4) cynpdat agroMuHAS [ B3aMMOICHCTBHE C IIMHKOM ¢ 00pa30BaHHEM BOIOPO/Ia

8. B pesynbprare ciemyromux mpeBpamieHmii:

Si02+C Ca HCl 02 Ca3(P04)2
Ca3(P0O4); X1 X2 X3 X4

o0pa3yeTcs KOHEeUHBIH MPOIYKT X5

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

Tema: «Ctpoenne aroma. [lepuoguvecknii 3aKoH U NepuOAHYECKAS] CHCTEMA
xuMudecknx 3jeMenToB .. MenaeneeBay»

Bapuant Ne 1

1. I/IBOBHCKTpOHHBIC aTOMBbI U UOHBI

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

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

1) He u3meHsieTcss  2) yMEHbIIAETCs
3) yBenuuuBaeTcsi  4) OCTalOTCs MOCTOSIHHOM

4. Pa3pemieHHbI HAOOp KBAaHTOBBIX YHCEIT AJICKTPOHA

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

5



5. Hammenbmmii paguyc uMeeT HOH
1) Cs” 2) Ba?*3) Te*4) I

6. Monuens aToma, co3nannas J.Pesepdopaom Ha3bIBaeTCs

7. Uwucno ypoBHEH y aToMa Onpeeisercs KBaHTOBBIM YHCJIOM

8. DHeprus OTpbIBa IEKTPOHA OT aTOMa HA3bIBAETCS SHEPTUCH

9. VYCTaHOBHUTH COOTBETCTBUE MEXIY JIEKTPOHHBIMUA KOHPHUTYypaUsIMU U XUMUYECKHMHU Yac-
TULIAMU

1: 1s%2s?2p®3s?3p!  A:Na*
2: 1s22s?2p®3s?3p®  B: N
3: 1s22s22p° B: S?-
4: 15225°2p® I:Al

10. Pacroyio)kuTh B MPaBUIIBHOM TOCIICIOBATSIIBHOCTH 3aIOTHCHHS SHEPTETHICCKIX 10 TypOBHEH
B aTOMax

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

Bapuant Ne 2
1. U3osnexTpoHHBIC aTOMBI U HOHBI

1) Fe?*, Co®* 2) Co, Ni?*  3) Fe?*, Fe®* 4) Co?*, Mn
2. HaGop xBanToBbIX uricen N =3, | = 1, s =+1/2 umeer
1)Si 2)Al 3)ClI 4)S 5)P
3. OIMHAKOBOE KOJIMYECTBO JIEKTPOHOB Yy HOHOB
1) Ba**, Mg?*, Cd**  2) Ba’+, I, Te* 3)Hg®, I,Sn  4) I, Cd?*, Sn**
4. DNeKTpoHHas eMKOCTb J -[TOypOBHS
1)6 2)14 3)10 4)18
5. DHeprus MOHU3ALUU B TPYIINE
1) He u3mensiercs 2) yBeITUYHBACTCS

3) ymeHbIIaeTcst 4) ocTaroTcsi IOCTOSIHHOM
6. ArtomHbIe opOuTaIM AarT cymmy N+ 1 =9

1) 6f, 7d, 8p 2) 5f, 7p, 8s 3) 4f, 5d, 6p 4) 4d, 5p, 6s
7. Uwucno HecllapeHHbBIX IEKTPOHOB B aTOME XpOMa B HEBO30YK/I€HHOM COCTOSIHUU

8. Dmueprus monmsanuu atoma Ca (3B): 11 = 6,113; I, = 11,871, Is= 51, 21. TpeThs sHEpTHS HO-
HU3AIUU PE3KO BO3PACTacT U3-3a OTPHIBA 3JIEKTPOHA

9. Ywucno opburaneii y aToma onpeaeasieTcs KBAaHTOBBIM YHCIJIOM

10. YcTaHOBHUTH COOTBETCTBUE MEXKY IEKTPOHHBIMUA KOHPUTypalusIMu U XUMUYECKHUMHU Yac-
TULIAMU



1) 1s22s22p®3s23p%4s23d®  A: F
2) 1s22522p®3s23p%4st3d®  B: C
3) 1s22s22p°® B: Fe'3
4) 1s22s22p? I':Cr

Tema: « XuMudeckast CBA3b)»
Bapuant Ne 1

1. B psany BomoponHbIx coennHeHuii anemeHToB VI A rpynmsr: H20 - H” - H2Se nonspoCcTb
cBs3u O - H
1) yBenuuuBaercs
2) He U3MCHSETCS
3) yMmeHbIaeTcs
4) cHa4ajga yMEHbIIACTCS, TOTOM YBEINYNBACTCS
2. Tonbko KOBaJEHTHASI CBSI3b UMEET MECTO B COEAUHEHUU C POPMYIOi
1) Ba(OH)2 2) NH4NOs  3) H2SO4 4) Li2COs
3. Atom yrieposa B BO30YKICHHOM COCTOSTHUU 00pa3yeT
1) yeThIpe KOBAJIICHTHBIE CBSI3H, 3a CYET YEThIPEX HECMIAPCHHBIX JIEKTPOHOB
2) TpH CBsI3H, 3a CUET JBYX HECMAPEHHBIX JICKTPOHOB U HEMOACICHHOMN 3JIeKTPOHHOM
napbl
3) HU OJHOM, aTOM yIJIepoja B HEBO30YKICHHOM COCTOSTHMHM XUMUYECKHUX CBSI3CH HE
obpazyer
4) nBe CBSI3M, 32 CUYET JIBYX HECIIAPCHHBIX JIEKTPOHOB
4. BemecTBo, KOTOpOE HE MOTYT 00pPa30BBIBATH BOJOPOIHYIO CBSI3h
1) H20 2) HF 3)HN;3 4) Hi
5. sp® rubpuam3anms peann3yercs IONTHOCTHIO
1) SO, 2) CHs 3) SOs 4) C10
6. YcTaHOBUTH COOTBETCTBHE MEXIY PU3NUCCKUMU CBOWCTBAMU U THITAMH KPUCTALTHICCKIX
peleToK
1: KOBKOCTB
2: HA3Kas TeMIIepaTypa KATICHUS
3: BBICOKAsI TBEPJIOCTh
4: snexTpryecKasi MpoOBOJUMOCTb pacTBOpa
A: aTomHast
b: merannuyeckas
B: nonnas
I': MonexynsipHast
Bapuant Ne 2
1. HaGop xBanTOBBIX urcen N =3, | = 1, s =+1/2 umeer
1) Si 2) Al 3)CI 4)S 5P
2. OIuMHAKOBOE KOJUYECTBO JIEKTPOHOB y HOHOB

1) Ba?*, Mg?*, Cd?*
2) Ba?', I', Te*



3) Hg?*, I', Sn*
4) I, Cd?*, Sn**

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

4. DHeprusi MOHU3ALUU B TPYIIIIE
1) He u3mensiercs
2) yBEJINYUBAETCS
3) ymeHbIIaeTcst
4) ocTaroTCs MOCTOSTHHOM

5. YcTaHOBUTH COOTBETCTBUE MEXKAY 3JICKTPOHHBIMHA KOH(i)I/Il"ypaHI/IHMI/I 1 XUMHWYCCKHNMU Hac-
THULAMA
1) 1s?2s%2p®3s23p%4s%3d> A:F
2) 1s22s22p53s23p%4s'3d®  B: C
3) 1s%2s%2p° B: Fe*®
4) 1s%2s°2p? I:Cr
6. Pacmosnoxuts B HpaBHJ’IBHOfI MMOCICA0BATCIIbHOCTU 3aIMOJIHCHUA SHCPICTHUICCKUX HOZIypOBHeﬁ
B aToMax
A:6s b:7s B:6s T:4f J:5f E:6d XK:5d

Tema: «XuMH4ecKkas CBs3b»
Bapuant Ne 1
1. B psany BonoponHbix coennHenuit anemenToB VI A rpynmsr: H20 — H2S- H2Se nonsiprocTs

cBs3u O — H:

1) yBenuumBaercs

2) He U3MEHsETCS

3) ymeHbaercs

4) cHauala yMEHbIIAETCS, IOTOM yBEINYHNBACTCS

2. Tonbko KOBaJEHTHAS CBSI3b UMEET MECTO B COETMHEHUU C POPMYIOi
1) Ba(OH)2 2) NHsNO3z 3) H2SOg4 4) Li.CO3
3. Atom yriiepojia B BO30YKICHHOM COCTOSTHHUHM 00pa3yerT:

1) deThIpe KOBaJIEHTHBIE CBSI3H, 3a CUET YETHIPEX HECITAPEHHBIX 3JIEKTPOHOB

2) TpH CBSI3H, 3a CUET JABYX HECHAPEHHBIX IIEKTPOHOB U HETOACICHHOM IIEKTPOHHON Maphl

3) HU OJHOM, aTOM yrJIepoja B HEBO30YKICHHOM COCTOSIHUHA XUMHUYECKUX CBSI3CH HE
obpazyer

4) nBe CBSI3M, 33 CUET JIBYX HECIIAPCHHBIX 3JICKTPOHOB

4. BemecTBo, KOTOpOE HE MOTYT 00Pa30BbIBATH BOJOPOAHYIO CBSI3h

1) H20 2) HF 3)HN3 4) HI
5. sp® rubpuausanus peaausyercs MOTHOCTBIO

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

6. YcTaHOBUTH COOTBETCTBHE MEXIY (PU3NYECKUMU CBOWCTBAMU U THUIIAMU KPUCTAITHYECKUX
pEIIeTOoK:



1: KOBKOCTB

2: HM3Kas TeMIepaTypa KUIIEHUs

3: BBICOKas TBEPAOCTh

4: snekTpuyYecKas NpOBOJIUMOCTh PacTBOpa
A: atomHas

b: metannudeckas

B: nonnas

I': MmonexynspHas

Bapuant Ne 2
1. BemiecTBO ¢ MOHHOH CBSI3bIO UMEET GOPMYITY

1)KBr 2)SOs  3)CHs 4)HC1
2. AtomHuas KpUCTAINIMYECKasd PCIICTKA XapaKTCpHa 1A

1) anromMuHMs U KapOu1a KPEMHUS

2) cepsl U Hoaa

3) oxcuia KpEMHHUSI M XJIOpUIa Kaus
4) anmasa u 6opa

3. SP? rUOPUAN3ALKS PEATH3yeTCs MOTHOCTBIO

1)SO; 2)SOs 3)CHs 4)CIO"  5)CIOs
4. YcTaHOBUTH COOTBETCTBHUE MCKAY BCUICCTBAMU U BUJAAMU XUMHYECKOM CBSI3U B HUX 1

BOJIb(pam A KOBaJICHTHAs TOJISIpHAs aMa3
aiMas b: xoBaneHTHAs HEMOJISIpPHAST aMMHAK
aMHUaK B: metanmnnueckas

IMMOBapC€HHasA COJIb

I': uounasa

5. YcTaHOBHTH COOTBETCTBHE MCXKAY BCIICCTBAMU U TUIIAMU KPHUCTATINIMYCCKHUX PCIICTOK

YTJIEKUCIIBIN Ta3
KapOOpyH[
HUKEIb

aneraT HaTpus

A: nonHas

b: monekynsipHas
B: Metannuueckas
I': atomuas

6. YCTaHOBHUTH COOTBETCTBUE MEXKIY TMOpUAN3AIUECH U MOJIEKYIION

1: sp®
2: sp?
3 spd?
4:  spd
4: spid

A:

OF, B: SFe
BF3 I': SF;:
XeFs  JI: BeCl,

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

Bapuant Ne 1

peakuuii. XuMHYeCKOe PABHOBECHE)

1. Bo ckonbko pa3 yBenuuutcs ckopocTb peakiu Ho(r) + I2(r) = 2HI(r) npu yBenuyenuu nasie-

HUs B 3 pasza

1) B 9 pa3

2) B 8 pa3

3) B 6 pa3 4) B 3 pa3

2. TIpu temneparype 90°C peakuus nporekaer 1 muH. Ilpu kakoii Temneparype peakuus 3aK0oH-

yutcs 3a 14 21MuH, eciiu TeMieparypHblil K03 (GUIIUEeHT paBeH 3

1) 50°C

2)40°C  3)60°C  4) 150°C  5) 140°C



3. Xumuueckoe paBHoBecue peakimu Zn(t) + 16HI(d = 8l2(r) + 8H2S(d - Q cmecTuTces BiipaBo
IPH TIOHWKEHUH

1) xonuentpanuu H2S;  2) konnenrpauuu HI; 3) naBnenus; 4) remnepaTypsbl.

4. Xumuueckoe paBHoBecue peakuuu Zr(t) + 2C12(r) = ZrCla(r) + Q cMeriaercst BIpaBo MpH:

1) noBbIlIcHUH AaBieHUsT  2) mOBbIIeHUH KoHIIeHTpanuu ZrCls
3) AONOJIHUTENBHOM BBeJIeHUH ZI'  4) MOBBILLICHUU TEMIIEpaTyphl
5. B romorennoii cucteme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHBIE KOHIIEHTPALIUU BEIICCTB

(Monb/im) cocraBunm: A - 0,03; B - 0,02; C - 0,004. MicxonHast KOHIIEHTpaIUs BelecTsa A
(MoB/1T) paBHA

1) 0,036 2) 0,002 3)0,024 4)0,026 5) 0,030
6. U3 2 moms CO u 2 mone C1, oOpaszoBanock npu HekoTopoit remnepatype 0,45 mons COClo.
Koncranra paBaoBecus peakiuu CO + Cl, = COC1a(r)

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

7. Crannpaptras teriora oopazoanust MgO (k) u CO2 (1) coorBeTcTBeHHO paBHa -601,8 u -
393,5 xJIx/mounb. Tertora pasnoxenus MgCOs na MgO u CO2 AH = 100,7 kJ{»x/MoIb.
Temutorta oopazoBanust MgCOs

1) -1096 k/Ix/momb; 2) -1006 kJIx/Momb; 3) -996 kJIx/Monb; 4) -876 kJIK/MOJIb.

8. TCHJ’IOT&, KOTOpas nmorjiomacTcsa W BeIACIACTCA MPHU Pa3JI0KCHUHA XUMHUYCCKOI0 COCANHCHUA
KOJIUYECTBOM 1 MOIb Ha IMPOCTHIC BEIICCTBA HA3BIBACTCA

9. Ecnu ckopocTh NpsIMOH peakiuy paBHa CKOPOCTH 0OpaTHON peakluy, TO HaCTyHaeT XUMHuYe-
CKO€

10. 3aBUCHMOCTH CKOPOCTH pCaKIMU OT TEMIICPATYPhI OIIPCACIACTCA ITPABUIIOM

Bapuant Ne 2
1. Bo ckonbko pa3 yeenmuuutcst ckopocTh peakiuu CaO(1) + CO2(r) = CaCOs(T) npu yBeaMueHUH

JlaBJIeHUs B 3 pasa
1) B9pa3 2) B8paz3 3)B6pa3 4)B3paza S5) He U3MEHsETCS.

2. Bo cKoJIBbKO pa3 yBEIMYUTCS CKOPOCTh peakiuu rnpu HarpeBanuu ot 75°C no 115°C, eciu
TeMIepaTypHbIil K03 PUIHeHT paBeH 2

1) B2pasa 2) B4pasza 3) B8pa3 4) He usmeHutrcs 5) B 16 pas.
3. Ilpu noBBIICHUH JABJICHHUS] XUMUYIECKOE PABHOBECHE CMEIIAETCs BIIPABO

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

4. Xummueckoe paBHoBecHe peakiuu 4FeSy(1) + 1102(r) = 8SO0z(r) + 2Fe203(1) +Q cmecTHTCs
BIIPABO IPH

1) noBBIlIICHUH JABJICHUSI  2) TMOBBIMICHUU KOHIEHTpammu SO»



10.

3) nononHUTENHLHOM BBenieHNN Fe203  4) nomoaHuTEIbHOM BBeeHUN FeS;
B romorennoii cucreme Ha(r) + I2(r) = 2HI(;) paBHOBeCHBIEC KOHIIEHTPAIMH BEIIECTB (MOJIB/T)

coctrasunu: HI - 0,02; I - 0,05; Hz - 0,03. Mcxonnas KoHIIEHTpaIys Bogopoaa (MOJIb/JT) paBHA

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

B romorennoii cucreme 4HCI1(r) + O2(1) = 2H20( 1) + 2C12 paBHOBECHBIC KOHIIEHTPAILIUU Be-
miectB (Mons/) coctapmiu: HC1 - 0,85; O - 0,44; C1; - 0,3. McxomHast KOHIICHTPAIHS KUCIIO-
poja (MoJib/I1) paBHA

1)0,59 2)0,49 3)0,69 4)0,79 5)0,89
[Tpu cxxuranum rpaduta odpaszoBaics okcun yriaepoaa (1V) maccoit 8,86 r. TernoBoi addext
peakumuu AH = -79,2 /. Teruora o6pazoBanust CO2

1) -393,3 k/lx/monb  2) -358,4 xJlx/Monb  3) -335,5 k/x/monb 4) -326,4 x]JIx/Moib
TeHHOTa, KOTOpas nmorjiomacTcsa U BeIACIACTCA IIPU O6pa30BaHI/II/I XUMHWYCCKOTI'O COCANHCHUSA
KOJIMYECTBOM BCUICCTBA 1 momb u3 MMPOCTHIX BCIICCTB ITPH 3aJIJaHHBIX YCIIOBHUAX
Ha3bIBACTCSI

CMGHIGHI/IG XUMHUYCCKOI'0 paBHOBECHUA ONIPCACIACTCA ITPUHIIUIIOM

MunHuManbHas U30BITOYHAS YHEPTHS, KOTOPOH JOKHBI 001aaTh MOJIEKYJIBI, YTOOBI PEAKIIHS
MEXy HIMHM CTaJla BO3MOYKHOM Ha3bIBACTCS

Tema: «PacrBopbl. Teopusi 3JIeKTPOJTUTHYECKOM M CCOLUALIUMN

Bapunant Ne 1

1.

Cwmemansl 100 r 20%-Horo pactBopa u 50 T 32%-HOro pacTBopa HEKOTOPOI'O BELIECTBA.
KonneHnTpanus nojry4eHHOro pactBopa

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

Jnst monmydenust 9%-HOro pacTBOpa COJITHON KHCIOTHI Haao pactBoputh 67,2 1 HCI B BOzIE
Maccoiu

1) L107xr  2)0,505xr 3)0,987kr 4) 1,227 xr
Vpasueruio 3Ag* + POs* = AgsPOs coOTBETCTBYET B3anMO/IeHCTBIE

1) AgNOs ¢ Na2PO4 2) Ag20 ¢ H3PO4
3) AgNOs ¢ H3PO4  4) AgCl ¢ NasPOq

KucioTHOCTE pacTBOPOB COJIEN C OJJMHAKOBOW MOJISIPHOM KOHIIEHTPALMEW YBEIUYUBACTCS B
pany

HUTPAT KaJus, CUINKAT KaJIns
OpoMU/T KaJTbIIHsI, OPOMHUJT aTFOMUHUS

XJIOpUA KaJust, (PTOPHUI Kaus

XJIOpU I JTUTUA, XJIOPUA KAJIUA

Xnopua 6apust maccoii 41,6 r pactBopuiiu B Bosie. B momyuennom pactBope cogepxutcs 0,35

MOJTb XJIOpUI-HOHOB. CTEIIeHb TUCCOIMAIINH XJIOpUAa Oapus
1) 87,5% 2) 17,5% 3) 57,1% 4) 96%

Eciii KOHIEHTpaIus pacTBopa THApoKkcKia amMoHus pasHa 0,1M u K, = 1,76*10°, To ero
CTETNEeHb MOHU3AIMH (Oluon) COCTABUT

1) 1,3*102 2)1,5*10% 3)1,3*10° 4)1,5*103



7. Ecou KoHIeHTpanus HOHOB Bojopoaa [H'] u anerar-uonos [CH3COO] B 0,1M pactBope yk-
cycHoit kucioTsl paBHa 0,00132 Mob/I1, TO €€ KOHCTaHTa HOHU3AIUN

1) 1,74*10° 2) 1,76*10* 3)1,78*10* 4)1,74*10*
8. KonmeHTpamnuio HOHOB Bo0poaa B pacTBope mpu pH = 4,32 paBHa
1) 4,78*10* 2) 4,76%10° 3) 4,74*10° 4) 4,74*10°

9. AxTHBHas KOHIIEHTpaIus aHnoHOB aoH- B 0,01 M pacTtBopa ruapokcuaa kanuss KOH, yautsr-
Basi MOHHYIO CHIIY pacTBOpa paBHa

1) 9*10°3 2) 8*1073 3) 7*10°3 4) 6*10°3
10. KoncranTa runponusa, crernenb ruapoiusa u pH 0,1M pactBopa conu HCOONH4 (Kna(xuc)=
1,8*10*, Kn(ocH) = 1,76%10)

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

Bapuant Ne 2
1. K 100 mux 96%-noii cepHoii kucnotsl (p = 1,84r/mun) mpubaBuiau 400M BOJbI, TOTYUUIICS

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

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

1) 8,6 % 2) 6,3% 74% 4)95%
3. VYpasrenuio Fe3* + 30H" = Fe(OH)3 cooTBETCTBYET B3aMMOIEHCTBIE

1) FeC13 c KOH 2) Fe2(SO4)3 ¢ Ba(OH):
3) FeSOsc NaOH  4) Fe(OH)3 c HC1

4. Illemo4HOCTH PACTBOPOB COJIEH C OAMHAKOBOW MOJISIPHOW KOHIIEHTpAIlMeH YBEITMYHBACTCS B
pany

1) xapOoHaT HATpUs, MOAUI HATpUs  2) cyab(UT Kamusi, CylIbQua HaTpUs

3)HUTPUT HATPUS, HUTPAT HATPUS 4) XJ0puJl TUTUS, XJIOPUT aMMOHHUS
5. KomnmuectBo otpurnarenbHbix HOHOB B 120 T 10% pacTBOpa aMMOHMSI, €CITH CTENEHb JTUCCO-

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

6. Ecnu xonunentpanus azotuctor kucnotrel HNO: pana 0,12M u K, = 6,9*10*, To cTemneHs ee
HOHU3AINA COCTABUT

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

7. Ecnu KoHLEeHTpalus pacTBopa ruApoKcuaa ammonus pasaa 0,1M u K, = 1,76*107, to ero
CTCIICHh HOHHU3AIINH (@uon) COCTABUT



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

8. Komurenrpanus noHos Bogopoja [H'] 6%-Horo pactBopa XJI0pOBOJOPOIHON KUCIOTHL (p =
1,028 /M) cocTaBisier

1) 1,69 2) 2)1,76 3) 1,78 4) 1,65
9. AxrtuBHOCTH XJ0pua-uoHOB B 0,1 M pactBope xiopuna Hatpust NaC1l paBHa

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

10. Crenens ruaponusa u pH conu 6pomuaa ammonust NH4Bu pH 0,011 pactBopa (Kx = 1,76*10
)
1) 2,38*102 u 5,62 2)4,52 *10% u 8,34 3)5,68 *10%u 6,32  4) 3,54*10"2 u 4,35

Tema: «OkuCINTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUM U JIEKTPOXUMHYECKHE NMPOIecChD)
Bapunant Ne 1
1. Peakuus nucnponopuuoOHUPOBAHUS

HNO2 = HNO3; + NO + H20
KaoMnOg4 + H20 = KMnO4 + MnO4 + KOH
NH4NO3 = N2O + H20
KCIO3 = Oz + KCI
2. PeaKHI/IH BHYTPUMOJICKYJIIPHOI'O OKUCJIICHUA-BOCCTAHOBJICHU A

1) AgNO3 = Ag + NO2 + O

2) Ag20 =02 + Ag

3) K2S03 = KxSO4 + KoS

4) NOz + H,0 = HNO3 + HNO?

3. Ompenenute cymmy koddduimentor B ypasuenue peakuuu CaOCl> + H2O + NaBr —
1)8 2) 7 3) 9 4) 10
4. YCTaHOBUTH COOTBETCTBHE

1: mpoaykThI anekTposu3a paciiasa CuCly A:CuuCl

2: mpoaykTsl anektponu3a pacteopa CU(NOs)2  b: Cuu O2

3: mpoaykTsl 3ektpoiu3a pactBopa Ca(N0s)2 B: H2u O2
I Cau O
J: H2u Cl2

5. B mpornecce anekrponnza pactBopa NaCl, mpu cuine Toka SA 3a 85 MuH Ha aHOJIE BBIIENSAETCS
OPOAYKT 00beMOM 71 (OKPYTJIMTB J0 JECATHIX )

6. Hus okucnenus B kucioit cpene 0,05 1 0,2 M NaNO:2 norpedyercs 0,25 1 pactBop KMnO4
00BeMOM 1 (OKPYIJIUTB 1O COTBIX)

7. Ucxons u3 peaximu SOz + HCIO4 + H20 = HCI + H2SO4 , tie 1 11 pactBopa coaepxkutces 10 T
HCIOa4, HopmansHocTh HCIO4 paBHa -MOJIb/J1 (OKPYTIIUTD J0 JAECATHIX)

8. 3HaucHME 3IEKTPOJAHOTO MOTEHIHana Meau, morpysxeraHoi B 0,0005 1 pacteop Cu(NO3)2
paBHO B (oxpyrauTh 10 THICSYHBIX)

9. Eciu KOHIIEHTpalusi HOHOB BOJOPO/a B pacTBOpE 4,8%10°° MoONB/1, TO MOTEHIHAT BOJIOPOJI-
HOTO DJIEKTPOJIa paBeH B (oKkpyriuTh 10 THICSYHBIX)




10.

Ecnu B 0,51 pactBopa copepxkurcs 0,0699 r FeCl, r, To moTeHI#an xeae3Horo JeKTpoaa
paBeH B (OkpyriuTh 10 THICSAYHBIX )

BapuanT Ne 2

1.

10.

Tema:

PeaKI_[I/IH BHYTPUMOJICKYJIAPHOI'O OKUCICHUA-BOCCTAHOBJIICHU A

1) KCIO3 = Oz + KCI

2) NHsNOs = N20 + H>O

3) HNO2 = HNO3 + NO + H20

4) KoMnOg4 + H,0 = KMnO4 + MnO4 + KOH
PeaKHI/Iﬂ JUCITPOITIOPHUOHUPOBAHUA

1) K2SO3 = K2S0s + KoS 2) NO2 + H,O = HNO3 + HNO>

3) AgNOs = Ag + NO;2 + Oz 4) Ago0 = O3 + Ag
OHpe,I[eJ'II/ITC CyYMMY KOS(b(I)I/ILII/IeHTOB B YpaBHCHHEC pCaKInun

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

YcTaHOBUTE COOTBETCTBHUE
1: KMnOs + NazS03 + H2SOs —  A: MnSO4 + K2SO4 + Na2SO4 + H20
2: KMnOs + Na2SO3 + H,O — B: MnO2 + KOH + NaSO4
3: KMnO4 + NaxSOs + KOH — B: KoMnOg4 + NaxSO4 + H20
I': MnSO4 + KOH + Na2SO4 + H20

B mpormtecce anmekrponuza pacmiaBa NaCl, nmpu cuiie Toka 2A 3a 45 MHH. Ha KaTOJIE BBIJIEIISICT-
Csl IPOJTYKT Maccomn I (OKPYIJIUTH 10 COTHIX)

B mpornecce anexrponmsa pactBopa NaxSOa, ipu cuite Toka 2A 3a 2 94 Ha aHOJIE BBIJEISAETCS
IPOAYKT 00bEMOM 71 (OKpPYIJIUTh IO COTBIX )

Ecnu aguxpomar-uoH BocctanaBnuBaetcs a0 xpoma (l11), To MonsipHast KOHIEHTpaIus YKBU-
BasieHTa Auxpomarta kanus (o =10%; p = 1,07 r/mi) paBHa MOJIB/JI.

(OKpYTJIUTB IO COTHIX)

s B3aumoeiictus ¢ 0,25 monbs K2Cr,07 TpeGyercs 2 H pactBop HBr o6semom
71 (OKPYTJIUTH JI0 COTHIX)

Eciii KOHIIEHTpaIMs HOHOB BOIOPOJa B pacTBope 3,8%*107 MoJIb/11, TO HOTEHIMAN BOIOPOI-
HOTO 2JIEKTPOJa PaBEH B (OKpyr/IuTh 10 THICAYHBIX )

Ecnu notreHnman BOAOPOAHOIO 3JIEKTPOoia paBeH - 236 MB, To akTUBHOCTh HOHOB BOJIOPO/Ia B
pacTBOpe paBHA MOJIB/T (3amUcaTh B CTAHAAPTHOM BH/IE)

«KommiekcHbIe CoeAMHCHUA»

Bapuant Ne 1

1.

[TapamarHUTHBIN HU3KOCIMHOBBIA BHYTPHOPOUTATILHBIN

1) [Mn(NO2)e]* 2) [CoBrs]* 3) [Fe(CO)4]**  4) [VCle]*

Y CTaHOBUTH COOTBETCTBUE MEXAY Ha3BaHUEM M (POPMYIIOi KOMIUIEKCHOW COIH

1: Ko[PtCLs] 2: [PtC1s(NH3)3]Br 3: [CoF3(H20)s] 4: [Co(NH3)s][CO(NO2)e]

A: Terpaxioporuiatiusar (11) xkamus
b: 6pomua TpraMMuHTpUHUTpOXIOpOTLIaTHHEL (1V)



B: TpuakBarpudTopoxobansT
I': rexkcanutpokodanstat (111) rekcaammunkobansta (11 1: nuxnoporerpaammunnukens E:
rexcanranodeppat(Il) xamus

3. YCTaHOBUTH COOTBETCTBHE MEXKAY (GOPMYIION COSAUHEHHS U KOOPIUHAIIMOHHBIM YHCIIOM

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

4. Ecmu pactBop comepxut 0,05 mons/m K2[Ag(CN)s] u 0,05 moms KCN, Ky = 1*102%, to
KOHIICHTPAIIMS HOHOB cepedpa B MOJIb/JI

5. Ecnu nns KOMIUIEKCHOTO MOHA SHEPrus paciieryieHus papua 167,2 k/[/mMoib, TO OH TOTII0-
IaeT CBET C JUTMHOW BOJIHBI B HM

6. Ecmu npu neiicTBuM pacTBOpa CEPHOM KMCIOTHI Bech Oapuii u3 pactBopa Ba(CN)2*Cu(CNS)2
ocaxkJiaeTcs B BUE Cyiab(aTa 6apusi, To KOOpAHHAIIMOHHAs (popMyia coyu

Bapuant Ne 2
1. IlapamarHUTHBIN BHICOKOCIIMHOBBIA BHYTPUOPOUTAIIbHBIM

1) [VCle]* 2) [Fe(C0)4]** 3) [NiCls]* 4) [Pd(NHz)s]?*

2. Y CTaHOBUTH COOTBETCTBUE MEXKY Ha3BaHUEM U (POPMYJION KOMILIEKCHOM conH 1:
Ka[Fe(CN)e] A: rexcanmanodeppat(l11) kanus
2: [Ni(NH3)4]Cl> b: xnopuz terpaammunaukesnsi(l1)
3: Ko[SiFs] B: rexcadropocunukat (IV) xanus
4: [Ni(CO)4] I': TeTpakapOOHUITHUKEITH

J1: TuXaopoTeTpaaMMHUHHUKEIS
E: rexcanmmanodeppar(ll) kamus

3. YCTaHOBUTH COOTBETCTBHE MCKIY (I)opMynoﬁ COCAUHCHUA U KOOPANHAIIUOHHBIM YHUCIIOM

[Ni(C0)x]° A4
[Co(CN)x]*3) b: 6
[Fe(CO)x]° B:5
.7
J:3

4. Ecmu pactBop coaepxkut 0,02 Mot/ CA(NO3z)2 1 1 mosie NHs, Ky = 2,75*107, TO KOHIIECH-
Tpalusi HOHOB KaJIMHS B MOJIb/JI

5. Ecnu MakcuMyM MOTJIOIIEHUS! BUAUMOTO CBETA JUIsl KOMILIEKCA COOTBETCTBYET JJIMHE BOJHBI
400 HM, TO dHeprus pacuernyieHus B K/ x/mMonb

6. Ecnm mns ocaxnenus xaopa u3 pactBopa Ha 1 monb PtCl4*3NH3 (KUpt = 6) TpeOyercst 1 Momb
HUTpaTa cepedpa, TO KOOpAMHALMOHHAs (POpMyJia COeAMHEHUS

Kpumepuu OUECHKU omeema cmyt)enma npu 6blNOIHEHUU MECMOB8blX 3a0anuil

Ouenka TpeboBanus K 3HAHUAM

OneHka «OTJIMYHO» BBICTABIISETCS CTYAEHTY, €CJIM OH TIIYyOOKO H




OTJINYHO IIPOYHO OCBOMII IIPOrpaMMHBII Marepuail, HCYEPIIBIBAOLIIE,

MOCJIEI0OBATENBHO, YSTKO M JIOTHYECKH CTPOHHO €ro M3JIaraeT, yMeeT TECHO
YBSI3BIBAaTh TEOPHUIO C TPAKTHKOH, CBOOOIHO CIIPaBISIETCS C 3aJadaMu,
BOIIPOCAMH ¥ JPYTUMH BHJAaMU TIPUMEHCHHS 3HAHWH, IpUYEM He
3aTpyQHSETCS C OTBETOM IIPH BHJOM3MEHEHHM 3aJaHUi, TPaBUIBHO
000CHOBBIBAET MPUHATOE PELICHHUE.

O1eHKa «XOpPOII0» BBICTABISCTCSA CTYACHTY, €CJM OH TBEPIO 3HAET
XOPOILO Marepuall, TPaMOTHO MW IO CYIIECTBY U3JaraeT ero, He JOIyCKas
CYHICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, IMPABUJIBHO ITPUMCHSACT
TEOPETUYECCKHE TTOJIOKCHHS ITPH PEIICHUH MTPAKTUIECKUX BOIIPOCOB U 3a71a4,
BJIaJiceT HEOOXOAUMBIMU HAaBBIKAMU M ITPUEMaMH UX BBITIOJTHECHUSI.

Onenka «KYOOBJICTBOPUTECIIBLHO» BBICTABIIACTCA CTYACHTY, €CJIIM OH

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

BHO JIOMTyCKaeT HETOYHOCTH, HEIOCTaTOYHO NpaBWIbHBIE (DOPMYITUPOBKH,
HapyILIEHUs JIOTUYECKON IOCIE0BATEIIbHOCTH B U3JI0KEHUHU ITPOTPAMMHOTO
MaTepuaia, UCIBITHIBACT 3aTPYAHEHUS TP 0OOCHOBAaHUH OTBETA.

Onenka «HCYIOBJICTBOPUTCIIBHO» BBICTABJISICTCA CTYACHTY,

HCYIOBJICTBOPUT KOTOpLIﬁ HE 3HAeT 3HAYMTEIILHOM 4YacTu porpaMMHOro marcpuajia,

€JIbHO JIOTYCKaeT CYIIECTBEHHbIC OIIMOKU, UMEET 3aTPyAHEHHUS IMPU OTBETE Ha
Bonpockl M oOocHOBaHMM  OTBeTOoB. Kak  mpaBmio,  OIlEHKA
«HEYJOBJICTBOPUTEIBLHO» CTABUTCSA CTYACHTaM, KOTOpbIE HE MOTYT
IPOJOKUTD oOyueHue 0e3  JOMOJHUTENBHBIX  3aHATHH 1O

COOTBETCTBYIOLIEH TUCIUILJINHE.

o

10.

11.
12.

Hepeuenb 60NPOCO6 K 3auemy

OcHosHble nonoxxeHuss AMY. Atom. Monekyna. Xumudeckuil aneMeHT. [IpocTeie U croxxHble
BenlectBa. OTHOCUTENbHAas aTOMHAas Macca, OTHOCHUTEIbHAs MOJIEKYJSIpHAas —Macca.
Mons.Yucno ABoraapo. MomnspHas macca.

OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI.

OcHOBHBIE TUIIBI XUMUYECKUX PEAKIUH.

Knaccel HeopraHM4ecKMX BEIIECTB:OKCHJIbI, KMCIOThI, OCHOBaHHUA, coiu. VX ¢usudeckue u
XUMHYECKHE CBOICTBA, CIIOCOOBI MOJIYUEHUSI.

Crpoenne atoma. Moaenb Pesepdopaa, ero Henocratku. Teopust bopa. KanroBast teopus
CTPOEHHUSI aTOMa.

KBanroBbie umcna. Ilpunnun Ilaymu. IlpaBuno I'ynpa. IlpuHuun HamMeHbLIEW SHEPruu.
IIpaBuna KneukoBckoro.

Ilepponnueckuil 3aKOH U IEpUOAMYECKas CUCTeEMa XUMHUUYeCKUX dieMeHToB JI.1.Menneneesa.
[TpuHnun noctpoenus. ['pynnsl v nepuoasl. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB aTOMOB,
NPOCTHIX BEIIECTB M COEIMHEHHMH, 00pa30BaHHBIX XMMHUYECKHMMHU JIEMEHTAMH, B Ipelenax
IJIABHBIX NOArpyNI U nepuonoB cuctemsl J[.M1.Menneneea. IleprnoanyHOCTh CBOMCTB aTOMOB

Xumudeckas cBs3b. 3o00pakenne xumuaeckon cBsizu. KoBaieHTHasH (MOsipHAs, HETIOMSIPHAs ).
Mexanu3mbl 00pa3oBaHUsS KOBAICHTHOM cBsi3u. CBOIMCTBA KOBAICHTHOM CBsI3u. [ mOpuan3anus
opOuTaneit. J{umomns, IIuHA AUMONS, AUTOILHBI MOMEHT.

Meron BaneHTHBIX cBA3eil. OCHOBHBIE MonoxkeHus Meroaa BC.

Metoa MoneKkyasipHbBIX opOuTaneii. MarHuTHbBIE CBOWCTBA BemiecTB. JIMHEHas KOMOWHAIUS
atoMHbIX opouTaneit (JIKAO). Ces3piBaromiue u paspoixisitone MO

HonHas cB3b.

Bonmoponnast cBsizb. MeXMoONEKyNsipHas W BHYTPUMOJEKYJISIpHAs BOJOPOJHBIE CBSI3U.
MexMOJIeKyIIpHOE B3aUMOJACHCTBUE: 1) 3JIEKTPOCTaTUUECKOE — OPHUEHTAIMOHHOE (JAMIOJIb-
JUTIONBHOE), UHAYKIIMOHHOE U JTUCIIEPCUOHHOE; 2) JOHOPHO-aKLENTOpHOE. YpaBHeHUE BaH-
nep-Baanbca. 3HaueHue BOJIOPOIHBIX CBS3EH.




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,
25.

26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

Merannuueckasi cBa3b. CXOJACTBO U pa3jIMyue C KOBAJICHTHOM CBs3bI0. HeHaChIIEHHOCTh U
HEHAMPaBJIEHHOCTh METAITINYECKOMN CBS3H.

Xumuueckass kuHeTuka. CKOpocTh XUMHYeCKHX peakinui. Cucrema. ['OMOreHHble U
rereporeHHsle cuctembl. ®aza. CKOpOCTb TOMOI'€HHON M I€TEPOr€HHOMN peakLnil.

@akTophl, BIUAIONIME HA CKOPOCTh XMMUYECKUX PEAKLMil. 3aBUCUMOCTh OT KOHUEHTPALIMH.
OCHOBHOM 3aKOH XUMUYECKON KMHETHKHU.

BrnusHre Ha CKOpOCTh XUMHYECKHUX peakuumid Temneparypsl. [IpaBwio Bant-I'odda.
AKTHBHBIE MOJIEKYJIBl. DHEPIUsl aKTHBALMHU. 3aBUCUMOCTh 3HEPIMM AKTUBALIUU OT HPHUPOJBI
pearupyromux BeUIeCTB. DHEPreTHYecKuil Oapbep, IMEepPeXOJHOE COCTOSHUE. YpaBHEHHE
Appennyca, kak 060jiee TOYHO ONMCHIBAIOIIEE 3aBUCUMOCTh CKOPOCTH XMMUYECKOH PEaKLUU OT
TEMIIEpaTypBhl.

3aBUCHUMOCTb CKOPOCTH XMMHUYECKHUX PEAKIMI OT MPUPOJIbl PEATUPYIOLIETO BEIIECTBA.
[lonsiTne o Katanm3e W Katanu3aTopax. Karamutuueckue peakiuu. ['OMOreHHBId H
IFeTepOreHHbI  Kartanu3. MexaHu3m  JeHCTBUS  KaTajau3aTopoB. AKTHBHBIE  LEHTPbI
karanu3aTopoB. Karanutuueckue spl. [Ipomotopsl. M30MpaTenbHOCTh KaTaIU3aTOPOB.
Tepmogunamuka. TepmomuHamuueckass cucrema. Paza. ['ereporeHHass W TOMOTrEHHAas
cucreMbl. KomnoneHnTs! cucrembl. DyHKIMM U apaMeTpbl COCTOSIHUA. BHYTpeHH s sHeprusl.
[lepBoe Hauano (3aKOH) TepMOAMHAMHKHU. OHTanbnus. CTaHIapTHOE COCTOSIHME BELECTBA.
CranpapTHas SHTaIbIUS PEAKLIUH.

Tepmoxumust. Tepmoxumuueckoe ypaBHeHue. 3akoH JlaByasbe-Jlammaca. OcHOBHOWM 3aKOH
TEPMOXUMUH - 3aKkoH ['ecca. Kpyrosbie mpoiiecchbl (LIUKIIbI).

OHTponHs Kak (PYHKIHS COCTOSHUS CHUCTEMBL. TepMOIMHAMHUYECKass BEPOSTHOCTh COCTOSHUS
cuctembl W. CtangaprtHas sHTponus. Bropoe Hauano (3akoH) TepMOIUHAMUKH.

[Toctynar Ilnanka (TpeTbe Havago TepMOAUMHAMMKHM). V3MeHEHHe 3HTpONMM BEUIeCTBa C
YBEJIMYEHUEM TEMIIEPATYPHI.

Ouneprus ['n06ca. Cs3anHas sHeprusi. HanpaBieHHOCTh XUMUYECKOTO MTPOLIEcca.

OOpatumMble U HeoOpaTuMble peakuuu. Xumuueckoe paBHoBecue. Ilpunnun Jle I[lartense.
CMmeleHrne XUMHUYECKOTO PaBHOBECHSI.

PactBopel. Kilaccudukanus pacTBOpoB 1O arperaTHOMy cocTosiHMIO. HacbllieHHble,
HEHACBHIIIEHHbIE U NEPECHIIIIEHHbIE PACTBOPHI.

Konuentpamust pactBopoB. KoHIEHTpHpoBaHHBIE U pa3z0aBiieHHble pacTBOphL. CrocoObl
BBIPaXEHHS KOHIIEHTPAIM1 PacTBOPOB.

DAEKTPOIUTHI U HEANEKTPOINThl. CHIIbHBIE, clla0ble U CpeHEN CUIIbI HJIEKTPOJIUTHIL.
OnekTponauTuueckas auccouuanus. OCHOBHBIE TMOJIOKEHHUSI TEOPUM DJIEKTPOIUTHYECKOU
qucconuanuu. MexaHusM aucconranuy. Kucinorel, OCHOBaHMS U COMM ¢ TOYKH 3peHus TO/L.
Crenens aucconnanuu. Koncranra quccornuanuu. 3akoH paz0aBienus OcTBaliba.
OnekTpoiauTHueckas aucconuanus Boasl. VMoHHOe mnpousBencHue Boabl. BomoponHsiii u
TUJIPOKCHIIBHBIN MoKa3aTenu. pH pacTBopoB couieil.

IIpousBeneHne pacTBOPUMOCTH. Peakiiu noHHOro oOMeHa.

I'mppomnus coneit. Tunsl ruaponusa. Peakius cpenpl. CTeneHb 1 KOHCTaHTa THAPOJIN3A.
Wneanpuple pactBopel. KosumratuBHble cBoiicTBa pacTBopoB. Ocmoc. Ocmornueckoe
nasienue. 3akoH Paynsa. CneactBus u3 3akoHa Payis.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu.  Teopus ~ OBP. Knaccudukanus
OBP.Oxucnurenu u BoccTaHOBUTENHN. MeToasl cocTaBieHus ypaBHeHnii OBP.

DNEeKTponn3. DNEKTPOIU3 PaciiiaBoB, BOJAHBIX pacTBOpoB. [lonsitue o I'D. CocraBnenue 3.
OJIC snemenra. Ctanmaptaas 3/]C anemenra.

Onextpoansle mnoreHuuanbl. CTaHAapTHBIE DSJEKTPOJHBIE MOTEHLUANbl.  3aBUCUMOCTb
3JIEKTPOAHOIO MOTEHIIMAIa OT KOHIIEHTpAIlMi BEIECTB U TeMIieparypsl ( ypaBHeHue HepHera).
DONEKTPOXUMHUYECKUH Psiji HAIIPSDKEHUH METAJIJIOB.

KonndecTBeHHas XapakTEpPUCTHKA MTPOIIECCOB dJIEKTpoin3a (3akoH Dapajest).

Jucnepcusie cuctemsl. /lucnepcHas ¢aza u aucnepcuonHas cpefa. CyCleH3uH U SMYNbCUH.
Komnounueie pactBopsl. Dddext Tunmansa. Koarynsanus. 3HaueHue KOUIOUAHBIX PACTBOPOB.
KomnnekcHsle coenunenus. Koopannanmonnas teopuss Bepnepa. OcHOBHbIE THIBI K.C.
Homenknarypa k. ¢. [IpakTuueckoe npuMeHEeHHE K. C.

I(pumepuu OUECHKU omeema Ha 3aueme



Ounenka Kpurepum orBera

3auTeHo ['mybokoe m Xxopoliee 3HAHWE W MMOHUMAHHUE MPEAMETa, B TOM HYHCIIE
TCPMHUHOJIOTUA n OCHOBHBIX HOHSITI/II\/JI; TCOPCTUUCCKHUX
3aKOHOMEPHOCTE; bakTHyecKux JTAaHHBIX; 00CTOSATEIbHBIN,

JIOTUYECKHI U TPaMOTHBINA OTBET BO BpEMsI C/IayMl 3a4€Ta; yAeIbHBIH Bec
OIIMOOK MPU KOHTPOJILHOM TeCTUpOBaHUU — He 6osee 50%.

He3aureno Cnaboe 3HaHUE OCHOBHOW TEPMUHOJIOTUHU, TEOPETHYECKUX
3aKOHOMEPHOCTEH, (PAKTUYECKHX JaHHBIX, OITMOOYHBIA OTBET HA

3a4eTe; YACIbHBIN BeC OMMUOOK MPU KOHTPOJILHOM TECTUPOBAHUU —
ooiee 50%.

9. YYHEBHO-METOAUYECKOE U UTH®OPMAILIMOHHOE OBECIIEYEHHUE
JUCHUIIJINHBbI
9.1. YueOHas iuTeparypa:
a) OCHOBHAaf:
1. AxwmeroB H. C. Obmas n Heopranuveckasi XuMusi: yaeOHuK st By3os/H. C. AxMeToB.
— M.: Beicmr. mk., 2021. — 743 c.

2. TI'munxa H.JIL. O6mas xumus. — M.:UuTterpan-Ilpecc, 2022. — 727 c.
3. T'muaka H.JI. 3agaun u ynpakaenus o oomei xumun. — J1.: Xumust, 201 1.
4. HexpacoB b.B. O6mas u Heopranuueckas xumust. — M.:Xumus, 1973.
5.  Vraii f.A. OGmias u Heopranuueckas xumus. — M.:BI, 2000. — 527 c.

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

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

2008. - 71 c.

0) JOMOJIHUTEJIbHAS:

1. Crenun b. JI. Heopranuueckast Xumusi: yueOHUK JUIl XUMUYECKUX U XUMHUKO-
TEXHOJIOTHYECKHUX crenuaibHocTel Boicil. yueO. 3aBeaenuit/b. [[. Crenun, A. A.l[BeTkoB. — M.:
Bricmas mixoma, 1994. — 256 c.

2. CysopoB A. B. O6mas xumus: yuebHoe nmocodue 11 Boicil. y4ueO. 3aBeaeHuit/A. B.
Cysopos, A. b. Huxonsckuit. — CI10.: xumus, 1995. — 624 c.

3. Jlwmua P. A. Peakiuu HeopraHMYeCKHX BEIIECTB: cripaBoYHUK/P. A. JIumuH. — 2-e u3 .,
nepepad. u gom. — M.: [Ipoda, 2007. — 638 c.

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

5. 3amaun W ynpaxHeHus 1o oomiel xumuu: yaeoHoe nocooue./ITox pea. H. B.

Koposuna. — M.: Beiciias mikosa, 2003. — 255 c.



6. lonbOpaiix P. A. COopHUK 3a7a4 U yIIpa)KHEHUH 10 XUMHUU: Y4eOHOe mocodue s
XUM.-TEXHOJI. CTiell. BbIcHl. y4eb. 3aBenaeHuii/P. A. I'ons0paiix, E. 1. Macnos. — M.: Beicmas mikona,
1997. - 384 c.

9.2. UnTepHeT-pecypcehI:

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

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

http://www.agroxxi.ru/ (PI'B)

http://elibrary.rsl.ru Hayunas snexrponHas 6ubamnorexa

http://elibrary.ru/default.asp Poccuiickas HannonanpHas 6uOanoTeKa

http://primo.nlr.ru http:/nbmgu.rudnexTponnas 6ubdauorexa Poccuiickoii rocyaapcTBEHHOM
OubIMOTEKN

9.3. IlporpammHoe obecnieyeHmne

YHuBepcurer odecnedeH He00X0JUMbIM KOMIUIEKTOM JIMIIEH3HOHHOTO U CBOOOHO
pacrpocTpaHsIeMoro MPOrpaMMHOTO 0OECTICUCHHS], B TOM YHCJIE OT€YECTBEHHOTO MPOU3BO/ICTBA.

Kaxxapiit oOyuaronuiicss B TeueHUe BCero nepuojia o0yueHus o0ecnedyeH HHANBUAYaIbHBIM
HEOTPAaHWYEHHBIM JIOCTYTIOM K AJICKTPOHHON WH(POPMAITMOHHO-00pa30BaTEeIILHOM Cpe/ie YHUBEPCUTETA
U3 000N TOYKU, B KOTOPOU UMEETCsI IOCTYI K MHPOPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn
«HTEpHET» KaK HA TEPPUTOPUHN YHUBEPCUTETA, TAK U BHE €€.

YHuBepcutrer oOecrneueH — CIAEAYIOUIMM  KOMIUIEKTOM  JIMLIEH3MOHHOIO  MPOTrpaMMHOIO

obecrieyeHus.
1. JlunensmoHHOE nMporpamMMHoe o0ecreueHue, ucnonb3zyemoe B MHrl'Y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.Ilporpammusrii kommiekc MMUC “Buzyansnast Ctyaus TectupoBanus’

1.4. Antusupycnoe I10 Eset Nod32

1.5.CpaBouno-tipaBoBasi cuctema “KoHcynbTaHT”

1.6.CpaBouHo-nipaBoBasi cuctema “I'apant”

Hapﬂ,uy C TPaAUIIUOHHBIMU U3JJAHUAMU CTYACHTBI W COTPYAHHUKH UMCIOT BO3MOKHOCTDH

MMOJIb30BATHCS SJICKTPOHHBIMU IMOJIHOTEKCTOBBIMHA Oazamu JaHHBIX

Taonuua 9.1.
Ha3Banmue pecypca CcebLika/noctyn

DOnekTpoHHas OubnuoTeka oHialH «EIWHOE OKHO K http://window.edu.ru
00pa3oBaTEILHBIM pecypcam»»

«O6pa3zoBatenbHbIil pecypc Poccuny» http://school-collection.edu.ru

DdenepanbHbIA 00pa30BaTeIbHBII HopTat: http://www.edu.ru —
YUpEXKIEHUs, MporpaMMsbl, ctaHaaptsl, BY3sl, Tectel EI'O,
I'A

DdenepanbHbIi LEHTP MH(POPMAIOHHO- http://fcior.edu.ru -
obpa3zoBatenbHbIX pecypcoB (PILIMOP)

OBbC "KOHCVYJIbTAHT CTYZAEHTA". DnekrponHas http://polpred.com/news
OMOIMOTEKAa TEXHUYECKOTO By3a

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

Pycckas BuptyansHas Oubamnoreka http://rvb.ru —

WznatenbetBo  «JIaHby. DIEKTPOHHO-OMOIHOTEUHAS http://e.lanbook.com -



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/

CHUCTEMA

EsxenenenpHuk Hayku W oOpasoBanus FOra Poccuu http://old.rsue.ru/Academy/A
«AKaneMus» rchives/Index.htm

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

DekTpoHHO-0MOaHoTeuHas cuctema IPRbooks http://www.iprbookshop.ru -

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

NudopmarnmoHHo-TIpaBoBas cucreMa «I apaHr» CereBas Bepcus, IOCTYyITHA CO

BCEX KOMITBIOTEPOB B

KopriopatuBHO# cetu UHrl'Y

DJeKTpOHHO-0MOIMOoTeuHas cuctema «HOpaitT» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

Teopernuecknii Kypc

1) Jlexuuu: mpe3eHTaluy.

2) KoHTpombHBIE TECTHI.

3) CrcoK BOIPOCOB IS IIPOBE/ICHHSI COOECEI0BAHUSI.
4) Tabmuup.

5) BapuaHThl 3a1aHHi 11 KOHTPOJIBHBIX padoT.

JlaGopaTopHbIii NPAKTHKYM

1) Temaruka u omucaHue Ja0OPATOPHBIX padoT (CrenUaIbHO pa3padOTAHHBINA U U3IaHHBIH
71a00paTOPHBIN MPAKTUKYM JUIS CTYJEHTOB XUMHUUECKOTO HAPABJICHU).

2) Habop XMMHYECKUX PEaKTHBOB K KaX 10 JJabopaTopHOU padoTe.

3) JlaGopaTopHbie yCTaHOBKH, 000PYI0BaHHUE.

11. METOOJUYECKHUE YKA3AHUSI /151 OBYYAIOIUXCSI IO OCBOEHUIO
JUCHUTINHBI

Jucnummna «XuMus» HarpaBiieHa Ha popmupoBanue komrerennuii: YK-1, OITK-2.

ITpoMexyTouHast aTTeECTalMs IPEAIONATAET 3aueT.

[Tpuctynas K W3Y4eHMIO AMCLUUIUIMHBI, HEOOXOAMMO B TMEPBYIO OuYepe/lb O3HAKOMUTHCS C
coJiepkaHueM padoueit mporpaMmsl AucuuIuinHel (PTLT).

Jlekuuu UMEIOT LIEebI0 AaTh CUCTEMATH3MPOBAaHHbBIE OCHOBBI HAYYHBIX 3HAHUIA.

[Tpu u3yuenun u npopaboTKe TEOPETUYECKOT0 MaTepHaia il OakalaBpoB HEOOXOAUMO:
- MIOBTOPUTH 3aKOHCIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHATUU MaTepuan U JOMOJIHUTH €ro C y4eTOM
PEKOMEHI0BAaHHOM 110 TaHHOW TEME JINTEPATYPBI;
- MpU CaMOCTOSITEIbHOM HW3YYEHHHU TEOPETUYECKOW TeMbl clejaTb KOHCIEKT, HCIONb3ys
pekomennoBanuble B PIIJI  nuteparypHble MCTOYHMKM W pecypcbl  MH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTEepHET»
- IpU MOJTOTOBKE K IMPOMEXYTOYHOM aTTeCTalMM MO MOJYJI0 MCIIOJIb30BaTh MaTepuanbl (oHaa
OILICHOYHBIX CPEJICTB.

JlaGopaTopHble 3aHATUS MPOBOJATCS C LENbIO YIIYOJIeHUS M 3aKpeIJIeHUs 3HAHUH, MMOJy4eHHBIX
Ha JIEKIUSIX U B IPOIECCE CaMOCTOSTENbHON pabOThl HaJl HOPMAaTUBHBIMU JIOKYMEHTaMH, Y4eOHON U
Hay4HOU JIUTEPATYPOH.

[Tpu moAroToBKe K 1a00PAaTOPHOMY 3aHSATHIO HEOOXOIUMO:
- U3y4YUTh, IOBTOPUTH TEOPETUUECKUI MaTEpHal 110 3aJaHHON TEME;
- IIPH BBIIIOJIHEHUU JOMAIIIHUX PACYCTHBIX 3aJaHUM, U3yYUTh, [IOBTOPUTH TUIIOBBIEC 3a/1aHHU,
BBITOJIHAEMBIE B Ay TUTOPUH.

Pexomenaanum mo padore ¢ HaAy4YHO!H U Y4eOHOI TUTepPaTypoOi

PaboTa ¢ yueOHOW 1 HAyYHOU JTUTEPATYPOH SIBISETCS TJIaBHOU (POPMOIT CaMOCTOATETLHONH PadOThHI
U Heo0XoAuMMa MpU TOATOTOBKE K YCTHOMY OINpPOCY Ha CEMHUHAPCKUX 3aHATHAX, K MOAYJIBHBIM


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/

KOHTPOJIbHBIM paboTam, ompocy, sk3amMeHy. OHa BKJIIOYaeT MpopaboOTKy JIEKIIMOHHOIO MarepHaia —
M3y4YEHUE PEKOMEH/IOBAHHBIX UCTOYHHKOB M JIUTEPATYPHI MO TeMaTuKe JeKkuuii.  KOHCHEeKT JIeKIuu
JIOJDKeH cojepaTh pedepaTUBHYIO 3alUCh OCHOBHBIX BOIIPOCOB JIEKIMH, TPEAJIOKEHHBIX
npenojiaBaresieM cxeM (IpU UX JIEMOHCTpAIMU), OCHOBHBIX MCTOYHUKOB M JIUTEPATyphl MO TEMaM,
BBIBOJIBI 1O KaxaoMy Borpocy. KoHcrekT noixkeH OBbITh BBIIOJHEH B OTIEIBHON TETpaau Io
npeaMety. OH JOJDKEH OBITh aKKypaTHBIM, XOPOIIO YUTAEMBIM, HE COJIEPKAaTh HE OTHOCSIIYIOCS K
TeMe UH(POPMAIUIO WIH PUCYHKHU.

Aynutopus Nell7. Crnenpayii3upoBaHHas yueOHast MeOelb [

386132, Pecnybnuka Unrymuierus, r.0. ropoa 00y4JaOIIUXCs U MTPEToaBaTells; TEXHHUECKUE

Hazpans, r.Hazpaunb, Tep. 'amyp3ueBckuit cpencTBa o0yueHus (KOMIbIOTEpHAs TEXHUKA,

aJIMAHUCTPATUBHBIA OKpPYT, yi1. MarucrpaipHas, 1. |10CKa, MyJIbTUMEINHHOE 000PYyIOBaHUE:

39«a» Aya. Nell7. WHTEpaKTUBHAs JOCKA, MPOEKTOP); TOCTYIT K

[Tnomans 71.6 m? MH(POPMALMOHHO-TEIEKOMMYHUKAITHOHHON
cet MHTEpHET; yueOHO-METOANUECKIE
MaTepuabl.

Jl1s caMoCTOSATENbHON pabOThI 00YYAIOIIHXCS. paboune MecTa ISt oOyuaromuxcs,

Aynuropus Ne 116 TEXHUYECKHE CpeACcTBa OO0ydeHus (HOyTOYK,

386132, Pecnybnuka Unryimerus, r.0. TOpof Jocka), JocTyn K cetu MHTepHeT, yueOHO-

Haspansb, r.Hazpans, Tep. ['amyp3ueBckuil METOAWYECKAE  MAaTEpPHUAIbl,  DBJIEKTPOHHBIE

aMUHHUCTPATUBHBIA OKPYT, ylI. MaructpanbHas, 1. |00pa3oBaTeiIbHbIe PECYPCHI.

39«a» Aya. Nel16.

ITnomanp 36,2 M2




Pabouast mporpaMma TUCIMIUIMHBI «XHUMHS» COCTaBIIeHa B COOTBETCTBUU ¢ TpeboBanmsimu OI'OC
BO no nanpasnenuto noarorosku 03.03.02 dusuka, yTBEpKISHHOIO IPUKa30M MUHHUCTEPCTBA HAYKU
1 BhIcIIero oopasoBanus Poccuiickoit @eneparuu ot «07» aBrycra 2020 1. Ne 891

[TporpamMmmy cocTaBuIH:
npodeccop kapeapsl xumuu CanamoB A.M.
CT. per. kadeapbl XUMUU Koctoesa A.U.

Pabouas nporpamma yTBepikJieHa Ha 3aceJlaHuu Kadeapbl XUMUU

[Tporoxoin Ne 8 ot «27» anpens 2026 rona.

[Tporpamma oobpeHa YuebHO-MeTOANUECKON KoMUCCHEeH (pu3nKko-MareMaTudeckoro pakyabTeTa

[Tporoxoin Ne 6 ot «28» anpenst 2026 rona.



CaeleHns 0 nepeyTrBepkIeHUU MPOrpaMMbl HA 0YepPeaHOMH y4eOHblIil rox u
perucTpanuu u3MeHeHui

YyeOHsblii Penrenue BHecennbie n3MeHEHUA IToamuce 3aB.
IO Kadeapsl kadeapoi
(Ne

MIPOTOKOJIA, /1aTa)




