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1. Ilnanupyembie pe3yabTaThbl 00y4eHHs MO JUCUHUILIHHE,
COOTHECEeHHbIE C IVIAaHUpPyeMbIMU pe3yJbTaTtamu ocBoenusi OINOII

1.1. lean 1 3axa4y JUCHUILIHHBI

bakanaBp mo HampasneHuto moArotoBku 36.03.01 BerepunapHo-caHuTapHas dKCIepTH3a JOJKCH
OBITh TIOATOTOBJICH K pEIICHUIO 33a7ad MpOo(ECCHOHAIBLHOW JESATEIBHOCTH CIEAYIOIIUX THIIOB:
MIPOU3BOJICTBEHHOM, TEXHOJIOTHYECKON M OpPraHU3aI[MOHHO-YIIPABICHYCCKON ACSITETLHOCTH.

LeJb AMCHUIUIMHBI. OCBOCHHE O0YUYAIOMIMMUCS TEOPETUYECKUX 3HAHUH, MPHOOPETCHUE YMEHUI
Y HaBBIKOB B 00J1aCTH HEOPraHMUYECKOW XMMHUH, B COOTBETCTBUHU C (POPMUPYEMBIMH KOMIICTCHITUSIMH.

3agauyu IMCHUTUIMHBI BKITIOYAIOT:
- U3y4YCHHE CBOWCTB BAXHEUIIMX KJIACCOB HEOPTaHMYECKUX COCTUHCHUI BO B3aUMOCBSI3H C UX CTPOCHHEM;
3aKOHOMEPHOCTH NPOTEKAHUSI XUMUYECKUX MTPOIECCOB;
- o0ecrieueHUE BBIMOJIHEHUSI CTYJACHTAMH Ja0OPATOPHOTO MPAKTHUKYMa, WIUTIOCTPUPYIOMIETO CYITHOCThH
JTUCHUIUIMHBI «HeopraHndeckass XUMHS» U METObI XUMUYECKOTO aHAIIN3a;
- ¢dopMHpOBaHHE TMPAKTUUYCCKUX HABBHIKOB B IOATOTOBKE, OPraHU3aIlMH, BBIIOJHCHUH XHMHYECKOTO
71a00paTOPHOTO IKCIIEPUMEHTA, BKITIOYAst CIIOJIb30BAHUE COBPEMEHHBIX IPHOOPOB U 000PYIOBaHUS, B TOM
YKCJIC IPUBHUTH MPAKTUUCCKHUE HABBIKU, 3HAUUMBbIE [T OYayIel mpodecCHOHATbHOMN IeATEIbHOCTH;
- (dopmupoBaHue HaBBIKOB TPAMOTHOTO M  PAlMOHAIBHOTO  O(GOPMIICHUS  BBIIIOJHEHHBIX
AKCIIEPUMEHTAIBHBIX PaboT, 00pabOTKH pe3ylIbTaTOB OSKCIICPUMEHTA; HABBIKM PAOOTHI C Y4eOHOM,
MOHOTpa(HUECKON, CIIPABOYHON XUMHUECKOU JTUTEPATYPOH.

1.2. KoMneTeHIIUN U MHAUKATOPBI UX JOCTHKeHH

YK — 1 CnocobeH oCylIecTBISITh MOUCK, KPUTHUYECKUN aHaIW3 W CHUHTE3 HH(OpPMAINH, MPUMEHSITH
CHUCTEMHBIHN MOJIXO0/1 JUIsl peLICHHUs TOCTaBICHHBIX 3a/1a4

Konu
HaMMEHOBAaHHE
WHJAKaTopa ®dopmupyemsie 3YH
JOCTHKEHUS
KOMIIETEHIIUH
Na-1.YK-1 spapmsg | OOydarommiicas JOKEH 3HAaTh  OCHOBBI  HEOPraHMYECKOM H
OcCyLIeCTBIsET AaHAIUTUYECKONH XMMUHM B 00bEME HEOOXOIUMOM AJISi KPUTUYECKOTO
TIOMCK, aHalM3a ¥ CUHTE3a XUMHUYECKOW HHPOPMALIUU  C LIENbIO IPUMEHEHUS
KPHTHYCCKHi 9TMX 3HAHUU NPU pEIICHUS I[OCTAaBICHHBIX 3aJad B CBOEH
AHAIM3 W  CHHTE3 npogeccuonanbHol aesrensHocty  (b1.0.18, VK-1-3.1)
MHpOPMALIHH, ymenust | OOYHAIONIMIACS JIOIDKEH yMeTh OCYIICCTBIATE — MOMCK, aHAlM3 M
IPHMEHSATh CHHTE3 XMMHUYECKOH HMH(pOpMalMH, YMETh HMPOBOIUTh XMUMHYECKHH
CHCTEMHBIHA MOIXO0 aHaIu3 ¢ [PUMEHEHHEM CHUCTEMHOro IOAXO0Ja M pPELICHHA
TSt penieHus MOCTABJIEHHBIX 33Jlad B CBOEW NMpOQecCHOHANbHON JesTeNbHOCTH
IIOCTaBJIEHHBIX (61.0.18, YK-1- V.1)
3a1a4 mapeikn | OOyJaromuiicss ~ JOJDKEH — BIAaJeTh  HAaBBIKAMH  IIPOBEJCHUS
XMMHUYECKOIO aHaIu3a C LENbI0 KPUTHYECKOr0 aHaJIN3a MOJYyYEHHOU
uH(pOpMallUM TpU pelIeHUuH 337ad B cBOeH NpodecCuoHaTbHOU
nestensHoctr (b1.0.18, YK-1-H.1)

OIIK — 4 CnocobeH 000CHOBBIBaTh U PEAM30BHIBATH B IPO(ECCUOHATLHON IeATEThHOCTH COBPEMEHHBIE
TCXHOJIOTHUU C HCIIOJb30BAHUCM HpI/I60pHO-I/IHCprMeHTaJ'IBHOI\/'I 633])1 U HUCIIOJB30BAaTh OCHOBHBIC
€CTECTBEHHbIE, OHOJOTHYECKHEe U MPOPECCHOHAIBHBIE TMOHATHS, a TakKKe METOAbl TPU PElICHUH
oOmenpodecCHOHAIBHBIX 3a7a4.



Kox u HaumenoBanme
WHIUKaTOpa

®opmupyemsbie 3YH
JOCTUKEHUS
KOMIIETEHIINH
Na-1.0IIK - 4 spapus | OOydaromuics JOMKEH 3HAaThb  TEOPETHYECKHE OCHOBBI 0a30BBIX
O60ocHOBBIBaET u 3aKOHOB XMMHH M XMMHUYECKOT0 aHalM3a C LEJbI0 peal3aliy dTUX
peanusyer B 3HaHui B npodeccronanbHoil aesrenbHoctr (51.0.18, OITK-4-3.1)
npodeccnoHanbHOM YMEHHS OOyvaromumiics JOKEH yMeThb OOOCHOBBIBATh MPUMEHEHUE U
JEeSITEIbHOCTH peain30BbIBaTh B MPOGECCHOHATBHOM JESATEIbHOCTH COBPEMEHHBIE
COBPEMEHHBIE xumuyeckue metozsl (b1.0.18, OITK-4-VY.1)
TEXHOJIOTUU C | pappixku | OOyJaromuiicss JOIKEH BIaAEeTh METOAAMHU XMMUYECKOrO U (DH3UKO-
HCII0JIb30BaHUEM XUMHYECKOIO aHamM3a C  HUCMOJb30BaHUEM  MPHUOOPHO-
puOOpHO- MHCTPYMEHTAILHOM 0a3bl
MHCTPYMEHTAILHOM (51.0.18, OTIK-4-H.1)
0a3bl
NJ1-2. OIlIK 4 spapus | OOydaromuiics JO/DKEeH 3HaTh OCHOBHbIE U NPO(ECCHOHANIbHBIC
VICIIONB3YeT OCHOBHBIC MOHATHSI B HEOPraHUYECKOW M aHAIUTUYECKOW XHUMHUHU, a TakKxke
E€CTECTBEHHbIE, MeToJibl ipH pemienn 3axad B xumun  (b1.0.18, OI1K-4-3.2)
OHOIOrHIECKIE ¥ | yMeHus OOyyaromuiicss TOMKEH yMETh MCIOJB30BaTh OCHOBHBIE 3HAHUS IO
Ipo(ecCHOHAIBHbIC XUMHH MPU PEIICHUU 3aJaul, POBOJUTH PACUETHI MO pe3ysibTaTaM
MOHATUS, a  TAKKE xumuueckoro ananmsa (61.0.18, OIIK-4-V.2)
METO/bI TP PEIICHUM | HaBbiky | OOYYAIOIMICS — OJDKEH — BIAaJeTh  HABBIKAMH  HCIIOJIb30BaHMS
obmienpodeccHoHab- OCHOBHBIX 3aKOHOB XMMHH TPHU PELICHUH 00IIenpodeccuoHalIbHBIX
HBIX 3a71a4 3aaa4 (E1018, OHK-4-H2)
2. Mecto mucuunimHbl B crpykrype OITIOII
Hucnunnuna «Heopranuueckass XuUMHs» OTHOCHUTCS K 00s3aT€TBbHOM 4YacTu OCHOBHOH

npodeccuoHaIbHON 00pa3oBaTeIbHOM MporpaMMbl OakanaBpuara.

3. O0bém AUCHMIINHBI ¥ BBl y4eOHOH padoThl

O6bem mucuunauHbl coctaBusieT 4 3auetHbix enuuul] (3ET), 144 akapemuueckux yacoB (manee
yacoB). JlucnuruivHa uzyyaercs:

-ouHast popma B 1,2 cemecTpax;

3.1.Pacnpenenenne o0beMa JUCUMILIMHBI IO BHIaM Y4eOHOI padoThl

Buz yue6HOi paboThI KommnuaecTBo yacos

KonrakTHasi pabora (Bcero) 72

B mom uucne:

Jlexyuu (J1) 34
Jlabopamopnvie sansmus (J13) 34
Koumpone camocmosmenvuoii pabomot (KCP) 4
CamocrosiTesibHas padora ooyuarwuuxcsi (CP) 72

Hroro 144




3.2.PacnipeneseHue yueOHOI0 BpeMeHH MO pa3ieiaM H TeMaM

B TOM YHCJIC

KOHTaKTHas paboTa 4
Ne HaumenoBanue pa3aeiioB 4 TeM Bcero g
8,
TEMBI 4acoB P 3 KCP CP %
X
1 2 3 4 5 6 7 8
Pa3znen 1. OcHoBHbIE NOHATHS ¥ 3aKOHbI XHMHUHU
11 TexHuka “6e30Hac1-Iocm. 3akoH »KBHBaNeHTOB. OmpenencHue 5 i 2 i i <
MOJISIPHOM MacChl SKBUBAJICHTA BEIIECTB
12 Honyqel-mez U XHMHUYECKHE CBOMCTBa HEOPraHUYECKHX 2 ) 2 ) ) X
COEIMHEHUH
1.3 OCHOBHBIE 3aKOHBI CTEXHOMETPHHU 3 - - - 3 X
14 Kraccel Heopraun4ecknx COeIMHEHNH: OKCHIBI, OCHOBAaHHUS, 5 ) ) ) 5 X
KHCJIOTBI, COJH
Pasnea 2. Crpoenue atoma. Ilepuoanyeckas cucrema JI.. MenneneeBa. Xumnueckasi CBsi3b
CrtpoeHne aToMa XHMHYECKHX O3JEMEHTOB. ATOMHO-
21 MOJIeKyJIsipHOEe y4ueHHe. KBaHTOBO-MeXaHWYECKas TeOopus 2 2 - - - X
CTPOEHHMS aToMa
29 XI/IMW{eCKas{ cBsa3b. KoBaneHTHast cBsi3b. MeTonsl pacuéra 2 2 ) ) ) X
KOBAJICHTHOM CBSI3H
23 M3yueHue CBONCTB 371€MEHTOB U UX COSAUHEHUH B 2 ) 2 ) ) X
3aBHCHUMOCTH OT nojioxkeHus B [ICO
2.4 Crpoenne nepuoanueckoi cucremsl /.M. Menneneesa 3 - - - 3 X
Pasnen 3. PacTBOpbl. DJIeKTPOJTUTHYECKAS] IUCCOIHALMS
31 PactBopsl. Knaccudukanus pactBopoB. Busl koHIIEeHTpanuu 2 5 _ ) ) X
pactBopoB. PacTBopuMoOCTh. AHOMAIMH BOABI
3.2 PactBOpbI 251eKTpOaUTOB. IOHHBIE paBHOBECUS B PaCTBOPAX 2 2 ) ) ) X
AJIEKTPOJMUTOB. DJIEKTPOIUTHYECKAs! TUCCOLHALHS
33 HonHoe npousBeeHre BoJbpl. BogopoaHblii nokasarelsb. 2 5 ) ) ) X
I'uapokcuiibHBIN MTOKa3aTENb
3.4 [TpurorosieHre pacTBOPOB MPOIICHTHON KOHIIEHTPAIUU 2 - 2 - - X
35 IIpurotoBnenue pPacTBOpPOB HOPMaJbHOM U  MOJIIPHOU 2 ) 2 ) ) X
KOHLIEHTPALMH
3.6 Bawusinue pa3inndHbIX (AKTOPOB Ha FHIPOIIH3 COJIer 2 - 2 - - X
37 Cnoco0bl BEIpayKeHHUs! KOHIIEHTPALUU PACTBOPOB: 5 ) ) ) 5 X
TEXHMYECKHE M aHAINTHIECKNE KOHIICHTPAINH
Pasznen 4. OkucIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIMH
4.1 Teopwst OKHCITUTEIIFHO-BOCCTAHOBHTEBHBIX TPOIECCOB 2 2 - - - X
492 W3yyeHne  OKHMCINTEIHHO-BOCCTAHOBUTEIBHBIX  CBOWCTB 2 ) 2 ) ) X
BellecTB. BimsiHue cpepl HA TOBECHNE OKHCIHTENeH
4.3 Mertons! pacuera OBP 3 - - - 3 X
4.4 OCHOBBI 0011IEN XUMUK 5 - - 1 4 X
Pa3zgen S. OcHOBBI XMMH4YECKOH TePpMOIUHAMHKHU
51 Xumudeckas: TEpMOJMHAMHUKA: 3aKOHOMEPHOCTH TPOTEKAHUS 5 i i i 5 X
XMMHUYECKHX MTPOLIECCOB
Pasgen 6. XumMuueckass KHHETHKA M KaTaJIN3
6.1 OCHOBHBIE TIOJOKEHUS XUMHUECKON KUHETHKH U KaTalu3a 2 2 - - - X
6.2 @DaKTOpBbl, BAUAIONINE HA CKOPOCTh XMMHUYECKUX PEaKIUH 3 - - - 3 X
Pa3gen 7. KomIuiekcHble coeTUHEHHS
7.1 KomriekcHble coenMHEeHUS 2 2 - - - X
7.2 HoMmeHknaTypa KOMIUIEKCHBIX CO€AMHEHUI 3 - - - 3 X
Pa3zgen 8. O0masi XapakTepHCTHKA MeTAJIOB H HEMETAJLIOB
8.1 [Mony4yeHue U U3y4eHUE CBOMCTB S-, P-, d — 3J1eMEHTOB 2 - 2 - - X
8.2 XapakTepuCcTUKa XUMHUYECKOT0 JIEMEHTA 5 - - - 5 X
Pazgen 9. AnanuTrHyeckass XUMHSA
BBeznenue B aHUINTHYECKYIO XUMHIO. AHAIUTHYECKUE 3312491
9.1 U TOpUHIMIBL  aHANUTHYECKUX  ompexneneHuil. Craguu 2 2 - - - X
aHAIMTHYECKOTO Iporecca.




9.2 TeopeTnyeckue OCHOBBI TATPUMETPUYECKOTO METO/IA aHAIN3a 2 2 - . - X
9.3 Bugst tutpoBanus. UHaukamus. 2 2 - - - X
94 CraHgapTHBIE  PacTBOPBI. TexHnka  NPUTOTOBICHUS 2 5 . <
' CTaHIapPTU3UPOBAHHBIX PACTBOPOB.
95 MeTpoJiorudeckne XapakTepUCTUKNA METOIOB aHAH3a 2 2 - - - X
9.6 Krnaccudukanms HHCTpyMEHTAIBHBIX METOIOB aHAIN3a 2 2 - . - X
9.7 Onruyecknue METOIbI 2 2 - - - X
9.8 DJIeKTpOXUMUYECKUE MeTo 16l aHanu3a. [loTeHnromeTpus 2 2 - . - X
9.9 Xpomarorpadudeckue METOIbl aHAIH3A 2 2 - - - X
9.10 OCHOBHBIE oOllepalMy XUMUYecKoro anamusza. IloaroroBka 2 2 X
' XMMHUUYECKOH NOCY/IbI K aHATU3Y
9.11 OOHapyXeHHe HOHOB OMOTCHHBIX 3JIEMEHTOB B HPUPOJHBIX 2 2 X
) BOJIaxX 2
I'paBumeTpudeckuil ananu3. OmnpeneneHUe CyXOro ocTaTKa
9.12 2 - 2 3 X
BOJIbI
913 Merton Heifrpammzanun.  OmnpeneneHue TUTPYEMOHI 6 2 4 X
) KHCIIOTHOCTH MOJIOKA
7
9.14 Penmoxcomerpus. OnpeneneHue cojepxaHus Fe°' B pacTBope 6 2 4 X
) cynbdara xenesa |l
9.15 | Homomerpus. OnpeneieHue 0CTaTOYHOTO XJIOpa B BOJIC 6 - 2 4 X
9.16 | OcamutenbHblit aHanu3. OnpeeneHne XJ0pH] -HOHOB B BOJIE 6 - 2 4 X
9.17 | KommrekcornoMetpus. Otpe/ieieHie KeCTKOCTH BOIBI 6 - 2 4 X
918 ®otometpus. @oTomerpuueckoe ompenenenue meau (1) B 2 2 - X
) BOJIE
9.19 | KadecTBeHHBII aHANH3 5 - - - 5 X
9.20 DU3NKO-XUMHUUECKHE METOIBI aHAIN3a 6 - 1 5 X
Hroro 144 34 34 4 72

4. CTpyKTYypa M colepkaHue TUCHHUILINHBI, BKIKYAKIIee NPAKTHYECKYI0 OAT0TOBKY

[TpakTHyeckasi MOATOTOBKA MPU pean3alii Yy4eOHBIX MPEAMETOB, KypCOB, AMCUUILIHH (MOJyIEH)
OpraHU3yeTCsl MyTeM MPOBEACHUS MPAKTUYCCKUX 3aHSATUH, MPAKTUKYMOB, JTAOOPATOPHBIX PaOdOT UM MHBIX
AQHAJIOTUYHBIX BUJOB Y4eOHOW [eATeNbHOCTH, MPEAyCMaTPUBAIOIIMX y4YacTHe OOy4arommxcs B
BBITIOJITHEHUH OTJIEIBHBIX DJIEMEHTOB padoT, CBSI3aHHBIX ¢ OyayIieil mpodeccuoHanbHON ASSITENbHOCTHIO.

[IpakTuueckass MOATOTOBKAa MOXET BKJIIOYATh B €e0s OTAC/IbHBIC 3aHATHS JIEKIIMOHHOTO THIIA,
KOTOpbIE MpeAycCMaTpUBAIOT Tepenady ydeOHOW wuHbopMmanuu oO0yJarommMmcs, HEOOXOAUMOM ans
MOCJIEAYIOLIETO BHIMOIHEHUS paboT, CBSI3aHHBIX ¢ Oyay1iel nNpodecCHOHaTbHON NeSTENbHOCTbIO.

PexomenmyeMbrii 00BEM  MPAKTHYECKOW MOATOTOBKH (B TIPOIEHTAaX OT KOJIMYECTBa YacOB
KOHTAKTHOM pa®oThI) A IUCLUIINH, PEATU3YIOLIHX:

- yauBepcaibHble koMmneTeHuuu (YK) ot 5 1o 15%;

- obmenpopeccruonansubie komnereHuu (OIIK) ot 15 mo 50 %;

- npodeccuonanbHble komneTenuu (I1K) ot 20 1o 80%.

4.1.ConepxxaHue THCHMIIIMHBI
Pa3zgen 1. OcHoOBHBIC NOHATHSA U 3AKOHLI XUMHU

Ponp 1 3HaueHNE XUMUU B COBpeMeHHOM o01iecTBe. Omnpenenenue npeamera xumun. Coaepxranue,
[IEeTTU ¥ 33]]a4M Kypca. XMMHUUECKOe €TMHCTBO MHUpA.

OcHOBHbIE TIOHSATUS U 3aKOHbI XuUMHH. [IpocTeie M cioxHble BemecTBa. OCHOBHBIE 3aKOHBI
(CTeXI/IOMeTpI/Iﬂ) 1 IOHATHUA XUMHH. aTOM, MoneKyna, MOJIb, OTHOCUTCJIBbHAA aTOMHaA U MO.]'IeKy.]'ISIpHaSI
Macca, OCTosiHHasi ABOrajipo. 3aKOHbI COXPAHEHHUsI MacChl U SHEPTHH, MMOCTOSTHCTBA COCTaBa, ABOrajapo.
EnuHunpel xonmmyecTBa BEIIECTBA: MOJIb, XMMHYCCKHI DSKBHBAJICHT. 3aKOH SKBHUBAJICHTOB. Kiracchl
HEOPraHUYeCKUX COCAMHEHUH (OKCHUIbI, KUCIOThI, OCHOBAHMUS, COJIN)

Paznean 2. Crpoenne aroma. Ilepuoanueckasi cucrema /.. MenneneeBa. XuMudeckasi CBi3b



Crpoenne aroma. CTpoeHHE OSIEKTPOHHBIX 000J04YeK aTOMOB. KBaHTOBO-MEXaHUYECKOE
MPEJICTAaBJICHUE O CTPOCHUU DBJIEKTPOHHBIX 000504eKk aToMoB. KoprmycKynasipHO-BOJHOBOHM Oyanu3m
3JIEMEHTAPHBIX YacTull. KBaHTOBO-MeXaHHUECKash MOJIeb aToMa Bojiopoa. KBantossie uncna. S-, p-, d-, f
— BJIEMEHTBI. DJIEKTPOHHbIE KOH(pUrypanuu aromos. [Ipuniuun munumansnoil suepruu. [Ipunnun [aynu.
IIpaBuno Xynna. IIpasuna KneukoBckoro.

Ilepuonnueckuii 3akon J[.MI. MenneneeBa u mnepuoauyeckas cucrema »3JieMeHTOB. [lpuunna
MEPUOIUYHOCTH H3MEHEHUsI CBOMCTB 3JIEMEHTOB HAa OCHOBAaHHUM JAHHBIX O CTPOCHUU DIJIEKTPOHHBIX
000JI04€K aTOMOB. DJIEKTPOHHBIE aHAIOTH. VI3MEeHEeHHsI CBOMCTB XMMHYECKHUX 3JIEMEHTOB, IEPHOIUUYECKIE
W3MCHCHUS BAKHEUIINX XapaKTEPUCTHK XUMHYECKHX JJIEMEHTOB: A(()EKTHBHBIX DPATUyCOB aTOMOB H
HMOHOB, YHEPIrUU HMOHU3ALMM, CPOJACTBA K 3JIEKTPOHY, 3JIEKTPOOTPULATEIBHOCTh. KHUCIOTHO-OCHOBHBIE U
OKHUCJIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA 3JIEMEHTOB.

Xumnueckasi CBs3b. KBaHTOBO-MEXaHMYECKHE MPEJCTABIECHUS O BO3MOMXHOCTH BO3HUKHOBEHMS
XUMHUYECKON CBSA3U MEXKAY aTOMaMHu. XapaKTePUCTUKH XUMHUYECKOW CBSI3U: JIJIMHA CBSI3U, SHEPTUS CBS3H,
BaJIeHTHbIH yroi. OcHOBHbIE mMOJOXKeHUs Meroaa BaneHTHbIX cBszeir (BC). KopamenTHas cBs3b.
Hacpimmaemocts  KOBaJeHTHOW CBsi3U. BamentHocTh. ['mOpmam3anuss aroMHbBIX —opOuTaneil npu
o0Opa3oBaHHM CBA3H, 6 —CBs3U. [lonsgpHbie U HemoysgpHble MoJieKynbl. oHHas cBsa3b.  Mertamueckas
CBSI3b.

Paznen 3. PacTBopbl. DJIeKTPOJIUTHYECKAS THCCOLMATIASA

OO0mas xapakTepuCTHKa pacTBOPOB M MX kiaccudukanusa. CrnocoObl BEIPaKEHUS] KOJIMYECTBEHHOTO
cocTaBa pacTBOpOB. MaccoBasi 10151, MOJIIpHAsi KOHLIEHTpaLKs U MallsipHasi KOHLEHTPALlKs SKBUBAJIECHTOB
pactBopoB. Koaddunuent pactsopumoctr. B3aumusie nepecyeTsl KOHIICHTPAIIUH PACTBOPOB.

PactBopbl Kak MHOTOKOMIIOHEHTHBIE CHUCTEMbl. DU3MYECKHE U XUMHYECKHE IPOIECCHI,
COIIPOBOXKAAIOIIKECS 00pa30BaHUEM PACTBOPOB 3JEKTPOJIUTOB U HEINEKTPONUTOB. ['maparnas teopus /.
N. Menneneesa.

DneKTponuTHuecKas auccouuanus. Ponb pactBopurens. MexaHu3M JUCCOLMALAU JIEKTPOIUTOB C
MOHHBIMH U TOJSPHBIMHA KOBAJICHTHBIMU CBSI3SIMH.

Teopust kucinor u ocHoBaHuil. CuibHbIE U cia0ble 2MeKTPoIuThl.. (CTeneHb AHUCCOIMAIINU.
Jucconumanusi KUCJIOT, OCHOBAaHUN, aM(pOTEPHBIX 3IEKTPOIUTOB U cosieid. OOpaTUMOCTh U CTyIeHYaTas
JUCCOLIMAIUS CIa0bIX AIEKTPOIUTOB. 3aBUCUMOCTH CTETIEHU JUCCOLUAIMU OT MPUPOABI PACTBOPHUTENS, OT
KOHIEHTpAllUu U TemIepaTypsl pacTBopa. KoHcTaHTa nucconmanuu ciadblX 3eKTposuToB. CMmelleHue
paBHOBECHSI TUCCOLIMAIIMU B PACTBOPAX DIIEKTPOIUTOB. 3aKoH pa3dasneHus OcBaibaa.

HNonnoe mnpousseaeHue Bojabl. KoHIIEHTpalysi MOHOB BOJOPOJa B BOJEC M B BOJHBIX pPacTBOpax
KHCIIOT U OCHOBaHUM. Bomopoaneiii mokazarens (pH).

Iuapomu3 coseit. Paznuunabie cnydan rugponmsa cojiedd. CremeHs TuAponusa. BumsHue
TEeMIIepaTypbl, KOHIIEHTPALIMK PACTBOPA U MPUPOABI COJU Ha CTENEHb ruaponn3a. CMeleHne paBHOBECHS
runponuza. Heo6patumeliii ruaponns

Pasznen 4. OkucanTe1bHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

CylIHOCTh OKHUCITUTENbHO-BOCCTAHOBUTENBHBIX  peakuuid. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE
CBOWCTBA BEIIECTB. MeETO/bl COCTaBJIICHUS YPaBHEHUW OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN:
METO/JI SJIEKTPOHHOTO OallaHca U JEKTPOHHO-MOHHBIM MeTOJ. THUIBl OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. BrnusHME cpeapl Ha NPOTEKAHWE OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX peakiui. Pacuer
SKBUBAJICHTOB OKUCIUTENIEH U BOcCTaHOBUTENEH. OCHOBHBIE OKHCIUTENN U BOCCTAHOBUTEIH.

Pa3nes 5. OcHOBBI XUMHY€CKOl TePMOAUHAMHUKH

OcHosuble noHsitus Tl (cucrema, dasza, TepMOIMHAMHYECKHUE TapaMeTpbl, (QYHKIUU COCTOSHUSA,
CaMOMPOM3BOJILHBIE U HECAMOTIPOU3BOJIbHBIE POLIECCHI).

[TepBoe Havamo TEPMOJAMHAMHUKH U €T0 CiencTBHs. DHTanbNus. 3akoH ['ecca. TernoBbie 3G HeKThI
peakuuii. TepMOXUMHUUYECKUE ypaBHEHUs. DHTponus. MUKpO- U MakpOCOCTOSIHMSI BeliecTBa. M3mMeHeHue
SHTPOIMH U CaMOIIPOU3BOJILHOE MPOTEKaHKe MpoieccoB. BTopoe u TpeTbe Hauaao TepMOAMHAMUKHY.
CBoboanbie sneprun ['mb6ca m I'enbmronbma. Kpurepuil caMompou3BOJIBHOTO MPOTEKAaHUS IMPOLEcca.
OHTAJBIUUHBINA U YSHTPOMUUHBIN (aKTOPHI.

Pa3nen 6. XuMunueckass KHHETHKA H KAaTAaJIN3



CKOpoCTh XMMHMYECKON pEakLMM U METOIbl €€ peryaupoBaHus. CpenHsss U HCTUHHAs CKOPOCTh
peaknuu. 3akoH AeHCTByrOIMX Macc. KoHcTaHTa cKOpocTH, € (U3HMYECKHUU CMBICI, HE3aBUCUMOCTH OT
KOHLEHTPALMU WM JaBJICHUS pearupyomux BemecTs. [IoHATHE 0 MOJIEKYISIPHOCTH U MOPSAKE PEAKIUHU.
Peakuun mnepBoro u Broporo mnopsaka. llepuon nosynpeBpallleHHsi, B3aMMOCBS3b C HCXOJIHOM
KOHIICHTpAllUEd pearcHTOB. BiusHME TeMIlepaTypbl Ha KOHCTAHTY CKOPOCTM XHMMHMYECKOM pEaKIUu.
Omnupuueckoe mnpaswio Bant-I'odda. YpaBHenue AppeHuyca Ajii KOHCTAHTBI CKOPOCTH PEaKIHUU.
DOHeprust akTUBAIUH, €€ (PU3MUECKUIT CMBICI.

Xumnueckoe pasHosecue. [Ipunnun Jle Hlarense.

Karanuz. 'oMoreHHblii 1 (epMEHTATUBHBIA KaTaju3; aBTOKaTalu3. AJCOPOIUS W TeTepOTCHHBIN
Katayin3. MexaHusm JeiictBus kaTanu3zaTopoB. CrenupuyHOCTh KaTanu3aTopoB
Paszpen 7. KoMiuiekcHbIe COeIUHEHUS

Kommnekcsl, Teopuss u mnpaswio Beprepa. Ilpupona cBsi3M B KOMIUIEKCHBIX COEOUHCHMSX.
CrocoOHOCTh aTOMOB  Pa3lMYHBIX JJIEMEHTOB K KOMIUIeKcooOpa3oBanuto. Kiaccupukamus u
HOMEHKJIATypa KOMIUIEKCOB.

Crpykrypa KOMIUIEKCHBIX coeauHeHuil (metoasl BC, MO, Teopust KpHUCTaUIMYECKOTO IIOJIS).
N3omepust. B3auMoBinsHAE B KOMIUIEKCHBIX COEAMHEHUAX. Y CTOMYNBOCTh KOMILIEKCOB.

BuyTrpuxommiekcHble coeiuHeHus. Xenarbl. KoMIiekcrsl B OMOJ0THYeCKUX CUCTEMAX, UX POJIb.

Pazgen 8. O0masi xapakTepucTHKa MeTa/JIOB M HEMETAL10B
ITonoxenue meramios B nepuoandeckoit cucreme .M. Menneneesa.

B3aHMO[[€I>'ICTBHC Pa3IMIHBIX METAJIJIOB C IIPOCTBIMH BCIICCTBAMU, BOI[OI>'I, mejaodyaMu, KMCJIIOTaMu U
coJisiMd. TOKCHUHEIE METaJIIbI: MCEllb, pTYTh, HUHK, Ka,Z[MI/Iﬁ, 0JIOBO, CBHHCII U KCJIC30.

ITonoxxenue HemeTauioB B nepuoguyeckout cucreme .M. Menaeneesa.

['anorensl. Crenenu  okuciaeHus. CpaBHUTENbHAsE ~ OKUCIMTEIbHAsT AKTUBHOCTb TIaJIOTE€HOB.
["anorenoBoopogHbIE KUCIOTHL. X BoccTaHOBUTENBbHAS CIOCOOHOCTh. Kucnopoaconepxkaniue KUCIOThI
Pa3nen 9. AnanuTnyeckasi XuMus

AHanuTHueckas XMMHMs, KaK Hayka O METOJaX XUMHYECKOIO aHaJn3a, ONPENENICHHs COCTaBa U
CTPYKTYPBl XUMHUYECKHX cHCTeM. KauecTBEeHHBIN, KOJMYECTBEHHBIN, CTPYKTYPHBIN, CUCTEMHBIN aHAJIU3bI.
Xumunueckas uIeHTH(GUKaLus.

KauectBennslii ananus. Xumudeckass uaeHTuukanus. KauecTBeHHbIH aHann3. AHajau3 KaTHOHOB.
AHanus aHMOHOB

OcHOBHBIE MPHUHIMIIBI AaHAJIMTUYECKOTO OmpeneneHus. TpeOoBaHUS K aHAJUTHUYECKUM CBONCTBaM,
aHAJTMTUYECKUM NapameTpam (PH, 3eKTpoAHbIN MoTeHIMal, HaTUYie M0JI0C MOTJIOMEHHS U JIp. ).

AHaJIUTHYECKUE XUMHUYECKHE peakluu. AHaTIUTHYEeCKHM curHai. TpeOoBaHMs K aHATUTHUYECKUM
peakLusaM.

['paBumerpuueckuii ananus. [lpunnun wmeroma. Bumel BecoBoro anamusza. OCHOBHBIE 3Taribl
IIPOBEACHUS aHaNIKu3a. BeruKciieHns 1o pe3ysbraraM aHajinsa

TutpuMerpuueckuil aHalu3, OCHOBHbIE MOHATHS U onpeaeneHus. CTaHIapTHBINA pacTBOp (TUTPAHT),
IIEPBUYHBII M  BTOPUYHBIM  CTaHJAPTHBIE  PacCTBOPBI, CTaHAAPTHU3ALUsA, TUTPOBAHME, TOYKa
SKBHUBAJIEHTHOCTU. TUTpOBaHUE, €TO BUABL: IPSIMOE, pEBEPCUBHOE, OOpPATHOE, 3aMECTUTEIHHOE.

Meroapl  TUTPUMETPUYECKOIO  AHAJIMW3a:  KHUCIOTHO-OCHOBHOM,  OCWXKICHUSA,  OKUCIECHUSA-
BOCCTAHOBJICHHSI, KOMITJIEKCOOOPAa30BaHMUSI.

WHCcTpyMeHTaIbHbIE METO/IbI AaHATTN3A, UX KJIACCHU(UKAINA U OCHOBHBIE XapaKTEPUCTUKH.

®orokonopumerpusi. Teopernueckue ocHOBBI MeToAa. 3akoH byrepa-Jlambepra-bepa. Ontuueckas
IUIOTHOCTH U MOJISIpHBIN K03 durtment ceeronornomenus. KOK-2.

[Torenumomerpust. CyIHOCTE METOAA. NHaukaTopHbIE 3J€KTPOABI U DIIEKTPOJBl CPAaBHEHHS.
CrexnstHHBIN 25ekTpoa. Onpenenenue PH. MoH-ceneKTUBHbBIE 37EKTPOIBI.

Xpomarorpadpus. Krnaccuduxamus u XapakTepucTHKa METONOB. byMakHass M TOHKOCIOHHas
Xxpomarorpadusi, UX IPUMEHEHHUE [T Pa3/IeIeHUs U aHAIN3a HEOPTaHUYECKUX U OPTaHMUECKUX BEIIECTB.



4.2.ConeprxaHue JeKIHii

N Konu- [IpakTruec-
o
i HaumeHoBaHue jexuuu 4EeCTBO Kast
4yacoB IIoAroToOBKa
1. | Ctpoenne aToMa XUMHYECKUX SJIEMEHTOB. ATOMHO-MOJEKYJIsIpHOE ydeHHe. KBaHTOBO- 2 -
MeXaHUIecKasi TeOpHs CTPOSHHS aToMa
2. Xumunyeckas cBsa3b. KoBaneHTHas cBs3b. MeTonbl pacyéra KOBaJEHTHOM CBS3H 2 -
3. | PacrtBopsl. Kimaccuduxanms pactBopoB. Buabl KOHIICHTpaliu pacTBOPOB. 2 +
PactBopuMOcTh. AHOMaJINK BOABI
4, PacTBOpHI 251eKTpoNTOB. IOHHBIE PABHOBECHS B PACTBOPAX HIIEKTPOIUTOB. 2 +
DJIEeKTPOIUTHIECKAsT AUCCOINATIHS
5. Honnoe npoussenenue Boasl. Bogopoasslil mokasareib. [ MAPOKCUIBHBIN TOKa3aTelb 2 +
6. | Teopust OKUCITUTEIHHO-BOCCTAHOBUTEIHHBIX MIPOIIECCOB 2 +
7. | OcHOBHBIE IOJIOKEHNS] XMMUYECKOM KMHETUKH U KaTaJIn3a 2 +
8. | KomIutekcHble cOeTMHEHNS 2 +
9. BBengeHne B aHaJUTHUYECKYI0 XUMHUIO. AHAIUTHYECKHE 3aJaud W  MPUHIUIIBI 2 +
aHAIUTUYEeCKUX onpeeneHnii. CTaauy aHATUTUYECKOTO MpoIiecca.
10. | TeopeTudeckre OCHOBBI THTPUMETPHUYCCKOTO METO/1a aHATIH3a 2 +
11. | Bugsl TutpoBanus. MHauKanus. 2 +
12. | CrannaptHblie pacTBOpbI. TeXHHKA IPUTOTOBICHUS CTAHAAPTU3UPOBAHHBIX PACTBOPOB. 2 +
13. | Metposorudyeckue XapakKTepUCTHKH METO/IOB aHAIIN3a 2 +
14. | Knaccugukaryst HHCTpYMEHTAITBHBIX METOAOB aHAJI3a 2 -
15. | Onrnueckue METOIBI 2 +
16. | DuexTpoXMMHYECKIE METOABI aHANH3a. [[0TeHIInOMeTpHs 2 +
17. | Xpomarorpaduaeckiue METOABI aHAIH3a 2 +
HToro: 34 20
4.3.Conepxanue J1a00PATOPHBIX 3aHATHI
IIpakTuuecka
Ne Komnu- s TIOJITOTOBKA
I /1:1 HanmenoBanue 1a60paTOPHBIX 3aHATHH YECTBO
JacoB
n Texnuka O0€30MaCHOCTH. 3akoH »KBUBaNCHTOB. OImpelelecHHe MOJSPHOH MAaccChl 2 +
" | DKBHBaJICHTa BEIICCTB
2 [TonydyeHre U XUMHUYECKUE CBOMCTBA HEOPIAHUYECKUX COCTUHEHUI +
3 W3ydeHne CBOMCTB 2IEMEHTOB M UX COSAMHEHUN B 3aBHCUMOCTH OT Tojiokenus B [1CD 2 +
4 [IpurorosneHue pacTBOPOB IMPOLEHTHON KOHLIEHTPALUU 2 +
5 [IpuroroBneHue pacTBOPOB HOPMAJIBLHOM U MOJIIPHON KOHLIEHTpALU1 2 +
6 Brusaue pa3nuaHbIX (akTOpOB HA THUAPOIU3 CONEH 2 +
7 H3ydyeHne OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOICTB BelIeCTB. BiusHue cpeabl Ha 2 +
' | moBeJeHUE OKUCIUTEICH
8 [MonyueHne v U3ydeHue CBOUCTB S-, P-, d — 3JIeMEHTOB 2 +
9 OcHoBHBIE OIEpaly XUMHUYECKOro aHajim3a. IloaroroBka XMMHMYECKOM MOCYIbI K 2 +
" | aHanmm3y
10 OOHapykeHUEe HOHOB OMOTCHHBIX 3JICMEHTOB B MIPUPOIHBIX BOJAX 2 +
11. I'paBumetpuyeckuit aHanuz. OmnpeneneHne CyxXoro 0cTaTka Bobl 2 +

10




12 MeTOﬂ HeﬁTpanmauI/m. OHpCHGHeHI/IC TPIpreMOﬁ KHCJIIOTHOCTH MOJIOKa

13, | Penoxcomerpus. Ompeseneuue conepxkanus Fe°* B pacTBope cymbhara xenesa |l

14 I/IOZ[OMeTpI/IH. OnpeaeneHI/Ie OCTAaTOYHOTI'O XJIOpa B BOJC

15 OcaautenbHblil aHaU3. OnpeneneHue XJI0pul -MOHOB B BOJIE

16 KOMHHeKCOHOMeTpI/IH. Onpez[eneHI/Ie KCCTKOCTHU BOJBI

NN NN IDNNDN

17, | @orTomerpusi. DOTOMETPUIECKOE ONPEICTCHHE ME/H (I1) B Bome

Hroro: 34

30

4.4 Conepxanue NPaKTUYECKUX 3aHATHI
[IpakTrueckue 3aHATHS HE NIPEyCMOTPEHBL

4.5.Buabl u conepxkaHue cCaMOCTOATEIbHON padoThl 00y4al0INXCS
4.5.1. Buabl caMmoCTOATEIbHOM pad0Thl 00y4al0IIMXCH

Bunbl caMmocTosATenbHONH pabOThl 00yYarOIINXCs

KomnuectBo
YacoB

ITonroToBKa K yCTHOMY ONPOCY Ha JJAOOPaTOPHOM 3aHATHUH

10

IToaroToBka K TeCTUPOBAHUIO, KOHTPOJIBHOHN paboTe

10

CaMOCTOSITEIbHOE N3Yy4YCHUEC OTJACIIbHBIX TCM U BOIIPOCOB

30

IMonrotoBka pedepara

10

MunuBuayanbHble JOMaIllHUE 3a1aHUS

13

HTroro

72

4.5.2. Coaep:xkaHue caMOCTOSTEIbHOI padoThl 00y4YaloImMXCcsi

Ne HanmeHnoBanue TeM
/1

KomnuectBo
YacoB

OCHOBHEIE 3aKOHBI CTCXNOMCTPUU

Kacchr HCOPIraHNYCCKUX COG,I[I/IHGHI/IfIZ OKCHJbI, OCHOBAHUA, KUCJIOThI, COJIM

1

2

3. Crpoenue nepuonuueckoi cucremsl .M. Menneneera

4 CrocoObl  BBIp@XCHHS  KOHIIGHTpPAI[MM  PACTBOPOB: TEXHWYECKHE W  aHATUTHYCCKHE
KOHIICHTPAIIUHI

Mertonbl pacuera OBP

OCHOBBI 0011IEN XUMUK

(DaKTOpLI, BJIMAIOOINEC HAa CKOPOCTb XUMHUYCCKUX pCaKHI/Iﬁ

5
6
7. Xumuaeckas TEPMOJNHAMHUKA: 3dKOHOMEPHOCTH IMPOTCKAHUSA XUMHUYCCKUX IPOLCCCOB
8
9

HOMCHKJIaTypa KOMIIJICKCHBIX CO GHI/IHGHI/Iﬁ

10. XapaKTepI/ICTI/IKa XUMHYCCKOT'O 3JICMCHTA

11. KauecTBenHbIN aHanu3

12. I'paBUMeTpHYECKH aHATTU3

WUooO|ww(o|~h|lw| o1 (Wol|w

13. MeTtoabsl 00bEMHOTO aHAIA3a:
-MEeTOJ HeHTpan3aiuu
-IIepMaHTaHATOMETPHUS
-ooMeTpust
-KOMILIECKOHOMETPHS

-METOJ| OCAKJICHUS

14.

DOU3HKO-XUMHYECKHE MCTOAbI aHAJIN3a

Hroro

72

11




5.YueOHO-MeTOoANYeCKOe o0ecTieyeHrne CAaMOCTOATEIbHOH PadoThl 00y4ar0IMXCs 10 JMCIUIIIHHE
YuebHo-MeToaM4ecKue pa3paboTku umerorcs B Hayunoit 6ubnamoreke ®I'bOY  BO  HOxHo-
VYpaneckuii 'AY:

5.1 Iakuposa, C.C. Heopranuueckas xumusi [DIeKTpoHHBIH pecypc] : Mertoguueckue yka3zaHus K
Ja00paTOPHBIM 3aHATHAM I OOYyYaronIuXxcs IO HampaBieHuio mnoarotoBku 36.03.01 Berepunapho-
CaHWMTapHas OJKcrmepTu3a, mpodwib [ocymapcTBEHHBI BETEPHUHAPHBIM HAA30p, YPOBEHH BBICII.
obpasoBanus — Oakanaspuat, (opma odyuenust ounas /C.C. [llakuposa.- Tpounk: ®PIT'BOY BO IOxHo-
Vpaneckuit [AY, 2021. — 129 c. - Pexum pocryna: https://edu.sursau.ru/course/view.php?id=5989;
http://nb.sursau.ru:8080/localdocs/ivm/01500.pdf

5.2 Iakupoma, C.C. Heopranudeckas XuMus [DJIEKTPOHHBIM pecypc]|: MeToA. PEKOMEHAAIMU 10
OpraHu3alliil  CaMOCTOATENBbHON paboThl OOy4aromuXcs [0 HampaBieHHIo moarotoBku 36.03.01
Berepunapno-canutapHas skcrnepTu3a, npoduib ['ocyaapcTBEHHBI BEeTEpUHApPHBIN HAA30p, YPOBEHb
BbICII. 0Opa3zoBanusa — OakanaBpuar, ¢popma odyuyenus — ounas / C.C. lllakuposa, I'.B. MemepskoBa. —
Tpounk: @OI'BOY BO HOxuo-Ypansckuit ['AY, 2021. - 56 c¢. — Pexum nocryna:
https://edu.sursau.ru/course/view.php?id=5989; http://nb.sursau.ru:8080/localdocs/ivm/01499.pdf

6. ®oH OLICHOYHBIX CPEACTB AJIsl IPOBEACHUS IPOMEKYTOUYHOM aTTecTAMU 00y4al0IHXCS 110
AUCHUILINHE
Jyisi ycTaHOBIIEHHSI COOTBETCTBHSI YPOBHSI MOJATOTOBKH oOydaromuxcsi tpeboBanusim ®I'OC BO
pa3paboTaH (OHJ OLIEHOYHBIX CPEACTB I TEKYLIEro KOHTPOJsS YCHEBAEMOCTH U IPOBEICHHUS
IIPOMEXYTOUHOM arTecTauu oOydarolmuxcs N0 JucuuiuinHe. MOoHJ OLIEHOYHBIX CPEACTB MPEACTaBICH B
[Ipunoxxenuu.

7.0cHOBHASA M 10NIOJIHUTEJIbHAsS YUeOHas IMTepaTypa, Heo0OXoauMas 1JIsi OCBOCHHS 1M CLHHMIJIMHbI
OcHoBHasl U JOTIOJIHUTENIbHAS yueOHas iuteparypa uMmeercs B Hayunoit  O6ubimnoreke u
ANEeKTpOHHON nHpOopMamoHHo-o0pazoBarensHoii cpene @I'EOY BO 0xuo-Ypansckuit [AY.
OcHoBHas:

1. Axmeros, H. C. O6mas u Heopraunueckas xumus : yueOnuk / H. C. AxmeroB. — 12-e u3z., crep. —
Cankr-IlerepOypr : Jlaus, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — Tekcr : asiekTponHbIi // JIaHs :
ANEKTPOHHO-OnOIMoTeynas cuctema. — URL: https://e.lanbook.com/book/153910

2. BepummnuH, B. . Ananutudeckas xumus : yueOHuk / B. WU. Bepmmnun, U. B. Bnacoa, U. A.
Hukudoposa. — 3-¢ uzn., crep. — Cankr-IlerepOypr : Jlanb, 2019. — 428 ¢. — ISBN 978-5-8114-4121-

1.— Tekcr: onexkTpoHHblii// Jlanp :  >1nekTpoHHO-OuOmmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/115526

JlonotHUTEIbHASA

3. Eropos, B. B. O6mas xumus : y4eOHUK ais By3oB / B. B. EropoB. — 2-e u3n., crep. — CaHkT-
[TerepOypr : Jlans, 2021. — 192 c. — ISBN 978-5-8114-6936-9. — Tekct : amekTpoHHbIN // JlaHb :
aNeKTpOHHO-OnbIMoTeynas cucrema. — URL: https://e.lanbook.com/book/153684

4. O6mmas xumus. Teopus u 3agauu : yuebHoe mocobue amns By3oB / H. B. Koposun, H. B. Kynemos, O. H.
l'onuapyk [u ap.] ; mon pemakuuerr H. B. Koposuna, H. B. Kynemosa. — 5-e uzn., crep. — CaHkT-
[TerepOypr : Jlanb, 2021. — 492 c. — ISBN 978-5-8114-7334-2. — TekcT : anekTpoHHbIH // JlaHb :
aJIeKTpOHHO-O0nOmoreynas cucrema. — URL: https://e.lanbook.com/book/158949

5. bop3zoaa, JI. I. OcHoBel 00miel xumuu : yaebHoe nocodue / JI. JI. bop3osa, H. FO. Uepnukosa, B. B.
SIxkymeB. — Cankr-IlerepOypr : Jlamp, 2021. — 480 c. — ISBN 978-5-8114-1608-0. — Tekcr :
ANIEKTPOHHBIH // JlaHb : anekTpoHHO-OnOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/168698
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6. Capraes, I1. M. Heopranuueckas xumus : yuebnoe nocodue / I1. M. CapraeB. — 2-e u34., UCTIP. U JIOTI.
— Cankr-IlerepOypr : Jlanb, 2021. — 384 ¢. — ISBN 978-5-8114-1455-0. — Tekcr : 37eKTpOHHBI# //
Jlanb : anexkTpoHHO-OMOMMOTeuHas cucrema. — URL: https://e.lanbook.com/book/169383

8. Pecypcbl HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu «IHTEepHEeT», HEO0OX0AMMbIe JIJIsI
OCBOEHUS TUCHHILIMHBI

EnnHoe 0KHO HocTyma K yueOHO-MeTOIMYeCKuM pa3padotkam https://roypray.pd
OBC «M3natenscTBO «Jlanby — http://e.lanbook.com
OBbC «YHuBepcuterckas oudianoreka online» — http://biblioclub.ru

Mwnh e

Hayunas snekrponnast 6ubnuoreka «ELIBRARY .ru»

9. MeToauyeckue YKa3aHus JJs 00y4al0UUXCS 110 OCBOEHHUIO U CIIHIIIHHbI

VyeOHO-MeToqMYeCKUe  pa3paboTku  uMmerorcs B HayuHoit  OMOnMMOTeke ©  3JIEKTPOHHOI
uHpopMannoHHO-00pa3oBarenbHoi cpene PI'BOY BO HOxuO-Ypanbckuii [AY.

9.1 Iakuposa, C.C. Heopranuueckas xumusi [DJeKTpoHHBIH pecypc] : Mertoauueckue yka3zaHus K
1abopaToOpHBIM 3aHATHAM JUis oOydaromuxcst mo HampasieHuto noarotoBku 36.03.01 Berepunapho-
CaHWTapHAas OJKclepTu3a, npodwib [OCyTapCTBEHHBI BETEpUHAPHBIA HAIA30p, YPOBEHb BHICIIL
oOpazoBanus — OakanaBpuat, (opma odydenus ounas /C.C. [lakuposa.- Tpourk: PI'BOY BO HOxHo-
VYpanbckuit TAY, 2021. — 129 c. - Pexum mocryma:  https://edu.sursau.ru/course/view.php?id=5989;
http://nb.sursau.ru:8080/localdocs/ivm/01500.pdf

9.2 IllakupoBa, C.C. Heopranuueckas Xumusi [DJIEKTPOHHBIM pecypc]: METOA. pPEeKOMEHAAMH II0
OpTraHU3allil  CaMOCTOATENBHON paboThl O0y4aromuXcs [0 HampaBieHHI0 moArotoBku 36.03.01
BerepunapHo-canutapHas skcneptusa, npopuib ['ocyqapcTBEHHBIM BeTEepUHApHBIM HaA30p, YPOBEHb
BbICIII. 0Opa3zoBaHusl — OakanaBpuat, popma oO6yuenus — ounas / C.C. llakuposa, I'.B. Memepskona. —
Tpounk: @OI'BOY BO IOxHo-Ypansckuit I'AY, 2021. - 56 c¢. — Pexum nocryna:
https://edu.sursau.ru/course/view.php?id=5989; http://nb.sursau.ru:8080/localdocs/ivm/01499.pdf

10. UndopmanuoHHbIe TEXHOJOTHH, HCIOJIb3yeMble IPH OCYIIECTBJICHHMH 00Pa30BaTeIbHOIO
npouecca no JUCHUILVINHE, BKJIOYAs NepevyeHb NIPOrpaMMHOro odecrnevyeHusi 1 MHGOPMAIMOHHBIX
CIPAaBOYHBIX CHCTEM

B HayuHoii OubnuoTeke ¢ TepMUHAIBHBIX CTAHIMH MTPEIOCTaBISIETCS JOCTYI K 0a3aM JaHHbBIX:

1. «Texskcnept: bazoBble HOpMAaTUBHBIE TOKYMEHTBI»

2. «Texokcneprt: [TumeBas MPOMBIIUIEHHOCTH)

3. «CenbX0o3TeXHUKa»

S. DIIEKTPOHHBII KaTajaor HNHucturyTa BETEPUHAPHOMN MEIULUHBI -
http://nb.sursau.ru:8080/cgi/zgate.exe?Init+1VM_rusl.xml,simpl_IVM1.xsl+rus

[TporpamMHoe oOecrieueHre 00IIero Ha3HAYEHUS:

1. Omnepaunonnas cucrema Microsoft Windows.

2. OducHsrit maker Microsoft Office.

3. IporpammHsbIi KOMIUTEKC 15t TecTUpoBanus 3HaHU MyTestXPRo 11.0.
4. Awntusupyc Kaspersky Endpoint Security.

11. MaTtepuajibHO-TeXHUYecKas 6a3a, He00OX0AUMAs VISl OCYLIeCTBJIeHUs 00pPa30BaTeILHOI0
npouecca no JAUCHUIINHE

Y4eOHble ayauTOpMH JIsl  TNPOBEACHUS] 3aHATHH, MNPEAYCMOTPEHHBIX MPOIrPaMMOoi,
OCHaIlleHHbIE 000PYA0BAHMEM U TEXHHYECKMMH CpeacTBaMHu 00y4eHHs

VYuebnsle aynutopuu Ne 328, 317 ocHaleHHbIE 000PYAOBAaHHEM U TEXHUUECKUMH CPEJICTBAMHU IS
BBITIOJTHEHHUS JTAOOPATOPHBIX PadOT.
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Aynuropus Ne |l ocHameHHast mTepeHOCHBIM MYJIbTUMEHIHHBIM KOMITJIEKCOM.

IToMenieHMs AJIA CAMOCTOSTEIbLHOM p360TLI oﬁyqamumxca

[Tomemenue Ne 420 s caMOCTOSITEIBHOM PaOOTHI, OCHALICHHOE KOMITBIOTEPHOM TEXHHMKOW C
HOJKIIOYEHHEM K ceTh «lHTepHeT» M oOecneueHHeM J0CTyna B 3JICKTPOHHYIO HH(OPMAIMOHHO-
obpazoBarensuyo cpeny PI'BOY BO IOxuo-Ypansckuii [AY.

Hepeqenb 060py210BaHI/Iﬂ H TEXHUYIECCKHUX CPEACTB oﬁyt{em/m

Becet «KKERNy, cexynnomep, pH-metp pH-150 MU, Gans xom6. naboparopnasi, KOK-2, nuctumnstop
UD-1100, umenrpudyra OIIH 80, meur mydenbHass, cymribHbIA mKkad. KoMmIuiekT  MylnbTUMenna
(H0yTOYK, mpoekTop Acer X1210K, npoexkunonnsiii sxkpan ApoLLo-T, HoyrOyk e Mashines E 732 Z).
YueOnble creHabl: KomruiekTsl miakatoB no pazaenam xumun (Ilepumomuueckas cucreMa XUMHUYECKUX
anementoB J[.M. MenneneeBa, KoBaneHTHas cBsi3b, MoHHasg cBsA3b, XUMHUUYECKOE pPABHOBECHE,
DNEeKTPOIUTHYECKAsE IUCCOIUAIs BoAbl, ['MApPOIU3 BOAHBIX PAcTBOpPOB coseil, TexHuka paboOThHI ¢
NUNeTkaMu, XuMu4eckas mocyaa (3kcukatop), OCHOBHBIE TpUEMBl TpaBUMETpHH, DPHIBTPOBaHHE,
[TpucniocobieHne A1 TATPUMETPUIECKOTO aHAIN34), Ta0JIUIa PACTBOPUMOCTH.
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MNPUJIO)KEHHUE

®OH/J OHNEHOYHbIX CPEIACTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOBEICHHS TPOMEKYTOUHOM aTTECTAIlMH
o0y4aromuxcs
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1. KommnereHuMu U UX HHAMKATOPHI, (popMHpyeMble B MpoIecce OCBOCHHUS IMCIHIIIHHbI

YK — 1 CnocoGeH ocymecTBIsATh MOUCK, KPUTUYECKHHA aHalIW3 M CHHTE3 WH(POpPMAalWU, HNPUMEHSTbH
CHCTEMHBIH IOAXOA ISl pEIICHHUS] IIOCTABICHHBIX 33/1a4

HaumeHOBaHME OLEHOYHBIX
®opmupyemsie 3YH CpeICTB
Kon u HanmeHoBanue =
UHAUKATOpa - = =
IOOCTHKEHUS % 5 a g
KOMIICTCHIMH 3HaHHSA yMEHHUs HaBBIKH > % % g
e £ = E
< a <
=
UJa-1.YK-1 OO6yuaromuiics OOyuatouuiicst OGyuarommiics VCTHBI ONpOC Ha [3a4eT, 3a4€eT
OcylecTBiser AOJDKCH 3HATh | OJDKCH YMETh | nomxeH  BJIAAETh 71a00pPaTOPHOM | C OLIEHKOMH
HOMCK, KpuTHYeckuii | OCHOBBI 5 OCYIIECTBIIATE HaBBIKAMU 3aHATHUH,
aHanu3 W cuHTe3 | HCOPTaHMHCCKOM M| MOWCK, aHATM3 M | ppopenenus TECTUPOBAHKE
uH(OpMALIUH, aHATTUTHICCKOU CHHTE3 . XUMHUYECKOTO
NPHMEHSTH XUMHH B 00BeEMe | XUMHYECKON aHANM3a C IENBIo
CHACTEMHBIA  IIOIXO. HEOOXOMMMOM i | MH(bOpMAIHH, KPUTHYECKOTO
1 peterus | KPHTHIECKOTO YMETb  POBOMHTE | ayayysa
TNOCTABJICHHBIX 3ajay | AHAIM3a M CHHTC3A | XMMHIYCCKHH HOJYYEHHON
XMMHUECKOi aHaIH3 ¢ | undopmammu  mpn
uHpOpMALUH C | mpuMeHeHHEM pellleHnn 3a7aq B
LENbIO IPUMEHEHHUS | CHCTEMHOTO CBOEH
3TUX 3HAHUU IpH | NOAXOHAA MR | podeccHOHANBHOIM
pelenus peleHus eSTEIbHOCTH
TOCTABJICHHIX | MOCTABJCHHBIX | (5],0.18, VK-1-
3ama4 B cBOeH | 3ajmau B cBOGH | [ 1)
npo(ecCUOHaNBHOM | MpodeccuoHaNbHOIM
JeSITEIbHOCTU JIESITEIbHOCTH
(b1.0.18, VYK-1- | (b1.0.18, VK-1-
3.1) v.1)

OIIK — 4 CrniocobeH 000CHOBBIBAaTh U PEATM30BBIBATh B MPO(GECCHOHATBHON NESTEIbHOCTH COBPEMEHHBIE
TEXHOJIOTUM C UCIOJb30BaHUEM TPUOOPHO-UHCTPYMEHTAIBHOM 0a3bl W HCHOJIb30BaTh OCHOBHbBIE
€CTECTBEHHbIE, OHOJOTMYECKHE U MpOo(ecCHOHATbHbIE TOHATHSA, a TaKXKE METOAbl MpPH PpEHICeHUU

oOmenpodecCHOHAIbHBIX 3a71a4.

HanmeHoBaHUE OLIEHOYHBIX
®opmupyemsie 3YH CpEICTB
Koj u HaumeHOBaHuUe =
HWHJIMKaTOpa = T w
JOCTIKEHUS § % [5 E{
KOMIICTCHIIMN 3HaHUS YMEHMUS HaBBIKH %\ § % §
<3- 1
=
HUJa-1.0IIK -4 OOGyuarowmuiics Obyuaromuiics Obyuaromuiics YerHbiif onpoc Ha [3auer, 3auer
O60cHOBEIBaET U | JOJDKEH 3HATh | JOJKEH YMETh | JOJDKEH  BJIAJETh 11a6OpaTopHOM | © OLIEHKO
peanusyer B | TEOPETUYECKUE 000CHOBBIBATH METOJaMH 3aHATHH,
npogeccroHaIbHON OCHOBbI ~ 0a30BBIX | IPMMEHEHUE U | XUMHYECKOIO U TecTHpOBaHUE
JeATeIbHOCTU 3aKOHOB XUMHUM U | pealu3oBbIBaThb B | (DU3UKO-
COBPEMEHHbIE XUMHYECKOTO npo(eCCUOHAIBHON | XUMHYECKOTO
TEXHOJIOTUH C | aHanu3a C 1LENbIO | AEATENbHOCTH aHaJIu3a c
UCHOJIb30BaHUEM peanusaluy  3TUX | COBPEMEHHBIE HCIIO/Ib30BaHUEM
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npuOOpHO- 3HAHUH B | XUMHUYECKUE npubopHO-
WHCTPYMEHTAITLHOM npodeccronampuoit | metoanl (B1.0.18, | mHCTpyMEeHTATBHOM
6a3bI JIESTSIIEHOCTH OIIK-4-Y.1) 6a3bl
(51.0.18, OIIK-4- (51.0.18, OITK-4-
3.1) H.1)
WJ-2. OlK- 4 Obyuaroniics Obyuatomutics OGyuaromuiics VeTHbI onpoc Ha [3ader, 3ayer
Hcnonb3yer AOJDKEH 3HaTh | NOJDKCH YMETB NOJKEH BIIAJCTD 71a00pPaTOPHOM | C OLIEHKOH
OCHOBHBIE OCHOBHEIC M | HCIOIIL30BATE HaBBIKAMU 3aHATHUH,
€CTECTBCHHBIE, MPO(ECCHOHATLHB | OCHOBHbIE  3HAHHS UCIOJIb30BaAHUS TECTUPOBAHKE
OUOJIOTHYECKHUE u|°® NOHATHA B | 1O XUMHH  1IPH | oCHOBHBIX 3aKOHOB
npodeccronanshpie | HEOPTaHWYECKOH ¥ | pemieHuu  3ajaun, XUMHH TIpH
MOHSITHS, a Takke | AHATHTHYECKOM HPOBOJIMTE peleHun
METObI npu | XMMEH, @ TaKKe | pacucTel 0 | o6menpodeccuona
pelenuu METOJIBI npH | pesyibraram JBHBIX 374
obuenpodeccronany | PEHICHHA  33]1a9 B | XHMUYCCKOIO (B1.0.18, OIIK-4-
-HBIX 33724 xumud  (B1.0.18, | anamuza (B51.0.18, H.2)
OI1K-4-3.2) OI1K-4-Y.2)

2. Iloka3aTeju, KpUTEPHH M IIKAJIA ONEHUBAHUSI HHAUKATOPOB JTOCTHUKEHUsI KOMIETeHIIHii

IToka3arenu

Kputepun u mkana orieHUBaHUS pe3yabTaTOB 00YUYSHHUS IO AUCIUTUINHE

OLICHUBAHMS
(Dopmupyemblie
3VH)

HenoctaTouHbii
YPOBEHb

JocraTounsbrit
YPOBEHb

Cpennuit
YPOBEHB

Bricokuii
YPOBEHB

b1.0.18, YK-1-3.1

OO0yuaromuiics He
3HaeT OONBIIYIO YacTh
OCHOB HEOPTraHWYECKOU
W aHAJIMTUYECKOU
XUMHUH B 00beMe
HEO0OXOTUMOM JIJIsI
KPUTHYECCKOTO aHAJIH32a
U CHHTE3a XUMHYECKOU
HHPOPMALIUU  C TIETBIO
MIPUMEHCHUS ITUX
3HAHUI MPH PEUICHUS
MTOCTaBJICHHBIX 33]1a9 B
cBoei
poeCCHOHATBHOM
JeSITeIBHOCTU

OO6yuatomtuiicst cnabo
3HA€T OCHOBBI
HEOPTraHUYECKOU U
AHAJIMTUYECKOM

XHMHUH B 00BEME
HEOOXOIUMOM JIJIsI
KPUTHIECKOTO aHAJIN3a
M CHHTE3a XUMHUYECKON
WHPOPMALIUU  C METHI0
MIPUMEHECHHUS ITUX
3HaHUH MIPH PELICHUS
IIOCTaBJIEHHBIX 3a/1a4 B
CcBOCH
npodeccnoHanbHOMI
JIEATEILHOCTH

OOGyuatoutuiics ¢
HE3HAYUTEIHLHBIMU
omuOKaMu U
OTJEJIbHBIMU IIpoOeIaMu
3HAET OCHOBBI
HEOPTaHUYECKOU U
AHATUTHYECKON XUMHHU
B 00beME HEOOXOTUMOM
JUT KPUTHIECKOTO
aHaM3a U CHHTE3a
XUMHYECKOU
HHPOPMALIUU  C METHI0
MPUMEHECHHUS ITUX
3HAHUU IIPU PEILEHUS
MOCTABJICHHBIX 3314 B
cBOeM
npodeccrnoHaTbHOM
JIESTeTbHOCTH

OOyuaronumiics ¢
TpeOyeMoli CTeIeHbIO
MOJTHOTHI ¥ TOYHOCTH
3HAET OCHOBBI
HEOPraHU4YecKou u
aHaJIUTUYECKOH
XVMHHU B 00beMe
HEO0XOIUMOM ISt
KPUTHYECKOTO aHaJIH3a
¥ CHHTE3a
XUMHUYECKON
wHpOpMALIUU C
LEJBI0 IPUMCHEHUS
3TUX 3HAHUH IIPU
peleHust
MOCTABJICHHBIX 33724 B
cBOEi
poheCCHOHATBHOMN
JICSITETbHOCTH

b1.0.18,
V.1

YK-1-

OOyuaronmiics He
YMEET OCYILECTBIISATh
MTOKMCK, aHAJIU3 U CUHTE3
XHMHYECKOH
uHpopMmanuu, He yMeeT
NIPOBOJMTD
XUMHWYECCKUN aHAIIN3 C
HpI/IMCHeHI/IeM
CHCTEMHOTO MOAX0/1a
IIPU PEILIECHUS
IIOCTABJICHHBIX 3aaa4

B CBOeH
poheCCHOHATBHOM
JEATENLHOCTH

OO6yuaromuiicst c1abo
YMEeT OCYIIECTBIATh
MOUCK, aHAIN3 U
CHHTE3 XUMHUYECKON
uHpopmanum, ymeer
IIPOBOJIUTH
XUMHUYECKUI aHAIN3
0e3 TpUMEeHeHUs
CHCTEMHOTIO TI0X0/1a
IIPU PELLIECHUN
IIOCTABJICHHBIX 3aaa4
B CBOEil
npoQeCCUOHATBHOM
JIESITEIbHOCTH

OO0y4arontuiics ¢
HE3HAYHMTEIIbHBIMU
3aTPyJHEHUSIMH yMEeT
OCYILIECTBIISATH TIOWCK,
aHau3 ¥ CUHTE3
XUMHUIECKOU
nHPOPMALINH, YMEET
IIPOBOIUTH XUMHYECKHAN
aHaJiu3 ¢ IPUMCHCHUEM
CHCTEMHOT'0 MOJIX0/1a
JUTSL PELICHHUS
MOCTABJICHHBIX 33/1a4 B
cBoei
npodeCCHOHATBHOM
JICSATEITBHOCTH

OOyyaronuiicst ymeer
OCYIIECTBIISITh TIOKCK,
aHaJIM3 U CHHTE3
XHUMHYECKOH
uHdopManuu, ymeer
MIPOBOJMTD
XHUMHAYCCKUN aHAIIN3 C
HpI/IMeHeHI/IeM
CHUCTEMHOTO IOIX01a
JUISL pELIEHUS
IIOCTABJICHHBIX 3a1a4
B CBOEH
npoheCCHOHATBHOMN
JIEATENLHOCTH
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b1.0.18,  VK-1- | Obyuaromwuiics He O0yuaromuiicst ci1abo OOyuaronuiicst Bnageer | OOyuwarommiics
H.1 BJIaJICeT HaBBIKAMHU BJIaficeT HaBBIKAMU HaBBIKAMU MPOBEICHHUS CBOOO/IHO BIajieeT
MPOBEICHUS MPOBEICHUS XMMHYECKOTO aHANN3a C | HaBBIKAMU
XMMHUYECKOTO aHalM3a | XMMHUYECKOTO aHalk3a | LENbI0 KPUTUIECKOTO MIPOBEICHUS
C LIENIBI0 KPUTHYECKOTO | aHaK3a MOTy4eHHON XHUMHUYECKOTO aHan3a
aHaJIM3a MOJyYeHHON nuHdopmanuu npu C LIENBIO
uHpopmanuu npu peLICHUH 33/1a4 B CBOCH | KPUTHUYECKOTO aHaJH3a
pelLIeHu: 3a/1a4 B npodeccroHabHOM HOJTy4eHHOU
cBOEi JIeSITEIIbHOCTH UH(POPMAITUH TTPH
npodeccroHaNbHO pelLIeHny 3a1a4 B
NeATeIbHOCTH cBOEH
npoQeCCUOHATBHOM
JIeATeIbHOCTH
b1.0.18, OIIK-4- | Obyuaromuiicst He OO6yuatomuiics ciabo OO0yuaromuiics ¢ OOyyatonuiicst ¢
3.1 3HAET TEOPETUYECKHE | 3HACT TEOPETUYECKHE | HEe3HAYMTEbHBIMU TpeOyeMoii CTeNeHbI0
OCHOBBI 0a30BBIX OCHOBBI 0a30BBIX OomuOKaMu 1 TTOJTHOTHI M TOYHOCTH
3aKOHOB XHMHUH U 3aKOHOB XMMHUH U OT/ICTbHBIMU NPOOEIaMK | 3HAET TEOPETUYECKHUE
XMUMHUUYECKOTO aHalM3a | XMMHUYECKOTO aHalK3a | 3HAeT TEOPETUYCCKHUE OCHOBBI 0a30BBIX
C LIENBIO peaTn3aluu OCHOBBI 0330BBIX 3aKOHOB XMMUH U
ITHX 3HAHUU B 3aKOHOB XMMUH U XHUMHUYECKOTO aHaJn3a
npodeccroHabHOI XMMHYECKOTO aHajIM3a C | C LEJIbI0 peann3alun
JIeSITeIIbHOCTH LEJbI0 PeaM3aliy 3THX | 3TUX 3HAHUHI B
3HaHUH B npodeccroHaNbHOI
npodheCCUOHATBHOM JCSITeBHOCTH
JIeSITEIIbHOCTH
b1.0.18, OIIK-4- | O6yuaronuiics He OO0yuaromiuiics ciadbo OO0yuaromuiics ¢ OOyuJaronuiicss ymeer
V.1 ymeeT 000CHOBBIBATh yMeeT 000CHOBBIBATh HE3HAYHUTEIbHBIMU 000CHOBBIBAThH
MPUMEHEHHE U MPUMEHECHUE U 3aTpyJHEHUSIMH YMEeT | MPUMEHEHHE U
peaTu30BBIBAT B peanu3oBHIBATH B 00OCHOBBIBATH peanu30BbIBATH B
npodeccHoHaNbHON npodeccroHabHOM MPUMEHEHUE U npodeCcCHOHANTBLHON
JIeSTeIbHOCTH JIeSTEIbHOCTH pean30BHIBATH B JIeSATEIbHOCTH
COBpEMEHHbBIE COBPEMEHHbBIE npodeccroHaIbHON COBPEMEHHbBIE
XUMHUYCCKHUE METO/AbI XUMHYCCKHE METO/IbI ACATCIBbHOCTHU XUMHNYCCKUEC METO/IbI
COBPEMEHHBIE
XUMHYCCKHUE METO/AbI
b1.0.18, OIIK-4- | O6yuaronuiics He OO6yuatomtuiicst cnado OO6yuatontuiicst Bnageer | OOy4aronuiics
Hl BJIaAC€T HAaBbIKAMH BJIaJI€€T HaBbIKaAMH HaBbBIKaMU MPOBEACHUA CBO60[[HO BJ1aaceT
MIPOBEACHUA IMPOBEACHUA XUMHYECKOI'0O U (bI/I?)I/IKO- HaBbIKaMH
XMMHUYECKOTO U XUMHYECKOTO U XMMHYECKOTO aHaJn3a ¢ | MPOBEICHUs
(U3UKO-XMUYECKOTO (DU3UKO-XUMHUYECKOTO | HUCIIOJIL30BAHUEM XHUMHYECKOTO U
aHanmn3a aHam3a c pubopHO- (DU3UKO-XUMUYECKOTO
HCIIOJIb30BaHHEM HHCTPYMEHTAIbHON aHanm3a c
pubopHO- 0a3bl, I0MyCcKaeT HCIIOJIb30BAHHEM
HMHCTPYMEHTAIbHON HE3HAYHTEIIbHbIC pubopHO-
6a3Hl, METOJMYECKHE OITHNOKH MHCTPYMEHTAIILHOM
0a3bl
b1.0.18, OIIK-4- | Obyuatomuiics He OO6yuarontuiicst cnabo OO0yuaroniuiics ¢ OO6yyarommumiics ¢
3.2 3HAaCT OCHOBHBIE U 3HAE€T OCHOBBI HE3HAYUTEIILHBIMHA TpeOyeMo CTEeIeHbI0
HpO(beCCI/IOHaHBHBIC OCHOBHBIC U OI_HI/I6K3.MI/I u IIOJIHOTHI U TOYHOCTHU
IIOHATHUSA B HpO(I)CCCI/IOHaHBHBIe OTACJIIbHBIMHN npo6enaMn 3HAC€T OCHOBHBIC U
HeOpFaHI/I‘IeCKOﬁ u IIOHATHUSA B 3HAC€T OCHOBHBIC U l'[pO(I)eCCI/IOHaJ'H)HBIe
AQHATTUTHICCKON XUMUH, | HEOPTaHUYCCKOH U npogeCcCUOHANBHEIC TTOHATHUS B
a TaKkXKe METOIBI IIPU AHATUTHYECKON MOHSITUS B HEOPraHUYECKON U
pElLIeHUH 3a/1a4 B XMMHH, 2 TAKKE HEOPTaHMYECKOU 1 AQHAIUTHYECKOH
XUMHHU METO/IBI IPH PEUICHUU | aHAJTMTUYECKON XMMHUM, | XUMHU, & TAKKE
33724 B XUMHHU a TaK)Ke METOJIbI IPH METOJIBI TIPU PEIICHUH
pelieHnn 3a1ad B 3a]a4 B XUMHHU
XUMHUH
b1.0.18, OIIK-4- | Obyuatomuiics He OO0yugarontuiics cadbo OOyuarontuiics ¢ OO0yyaromnuiicst ymeeT
y.2 YMEET MCIIOJIb30BaTh YMEET UCTIOJIb30BaTh HE3HAYHUTEIIbHBIMU CB0OOOIHO
OCHOBHBIE 3HAHHSI 110 OCHOBHbIE 3HAHHS 110 3aTpyJHEHUSIMH YyMeeT | HCIOJb30BaTh

XFMHWH TIPH PEIICHAN
3a[a49u, MPOBOTUTH

XUMHU TPU pEIICHUH
3a/1a4H, JTOMyCKaeT

HCII0JIB30BATh OCHOBHBIC
3HAHWA 110 XUMUH IIPU

OCHOBHEBIE 3HaHUS 110
XVMHWHU TIPU pEIICHIH
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pacyeTsl 1no
pe3yibpTaTamMm

OLIMOKY IpH
IPOBEJICHUH PacyeToB

pelleHuy 3ajauu,
MIPOBOIUTEH PACUETHI 10

3aJ]1a4u, MPOBOUTh
pacdersl 1o

XAMHYECKOTO aHAJIM3a | IO pe3yibTaTam pesyabpTaTam pesyibTaTam
XMMHYECKOT0 aHAJIM3a | XHMHYECKOTO aHAJIN3a XHMHYECKOTO aHAJIN3a

b1.0.18, OIIK-4- | OOyuarommuiics He OO6y4atomntmiicst cnado OO6yqatonmuiics Bmageer | OOywaromuiics

H.2 BJIaJICET HaBBIKAMH BIIAJICCT HAaBBIKAMH HaBBIKAMH CBOOOJIHO BIIaJiceT

HCIIOJIb30BaHUA
OCHOBHBIX 3aKOHOB
XUMUU IpU pECIICHUN

HCITIOJI30BAHUA
OCHOBHBIX 3aKOHOB
XUMHWHU IpU pCHICHUU

HCIIOJIB30BAaHUA
OCHOBHBIX 3aKOHOB
XUMHWHU IpU pCHICHUU

HaBBIKaAMH
HCIIOJIB30BaHUA
OCHOBHBIX 3aKOHOB

oOmenpogeccnonans- | odmenpodeccnonans- | obmenpodeccronans- XMMUH NPU PELICHUH
HbIX 33734 HBIX 3a]1a4 HBIX 3a]1a4 obmienpoheccHoHAb-
HBIX 337134

3. TunoBble KOHTPOJIbHBIE 3aJaHUs U (WIN) HHbIE MATEePHUAJIbI, HeOOXOAUMbIE [IJIf OLleHKU 3HAHMI,
YMeHH I, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, C()OPMHPOBAHHBIX B IIpoIecce OCBOCHUS
AMCHMILINHBI

TunoBble KOHTPOJBHBIC 3aJaHUS W MaTepPHAIbl, HCOOXOIAMMBIE ISl OICHKW 3HAHWW, YMCHUH W
HABBIKOB, COJIEpKATCsA B yueOHO-METOAUYECKUX pa3paboTKax, MIPUBEACHHBIX HUXKE.

3.1 HlakupoBa, C.C. Heopranuueckass xumusi [DJIEKTPOHHBIN pecypc| : Meroauyeckue ykazaHus K
71a00paTOPHBIM 3aHATHAM Il OOydYaromMXCsl MO HampaBieHuio noarotoBku 36.03.01 Berepunapho-
CaHWTapHas »JKclepTu3a, npodmwib [OCynapcTBEHHBI BeTEpUHApPHBIA HAA30p, YPOBEHb BHICIIL
obpasoBanus — Oakanaspuat, (opma odyueHust ounas /C.C. [llakuposa.- Tpourk: ®T'BOY BO IOxHo-
Vpansckuit AY, 2021. — 129 c. - Pexum pmocryma:  https://edu.sursau.ru/course/view.php?id=5989;
http://nb.sursau.ru:8080/localdocs/ivm/01500.pdf

3.2 IHakmpoa, C.C. Heopranmueckas XuMusi [DIEKTPOHHBIM pecypc]: MeTON. PEKOMEHIALWHU II0
OpraHM3alliil CaMOCTOATENIbHOM paboThl OO0yyarouMxcs IO HampaBlieHuto moAroToBku 36.03.01
BerepunapHo-caHuTapHas sKcnepTu3a, npodpuib [ocynapcTBEHHBIH BETEpUHAPHBIM HAA30p, YPOBEHb
BbICII. 0Opa3zoBaHus — OakanaBpuar, ¢popma ooyuyenus — ounas / C.C. [akuposa, I'.B. Memepskoa. —
Tpounk: @&I'bBOY BO [IOxHno-Ypansckuit TI'AY, 2021. - 56 c¢. — Pexum pgocryna:
https://edu.sursau.ru/course/view.php?id=5989; http://nb.sursau.ru:8080/localdocs/ivm/01499.pdf

4. MeToanyecKue MaTepuaJibl, ONpe/e/isiioliue MPoie1ypbl OleHUBAHUS 3HAHUI, yMEHUI,
HABBIKOB U (MJIN) ONBITA 1eATEIbHOCTH, XaPAKTEePU3yIIHUX C(POPMHUPOBAHHOCTH
KOMIIeTeHII M

B naHHOM pasznene METOIMYECKHE MaTEpUabl, ONPEAEIAIOIINE IPOLEyphbl OLIEHUBAaHUS 3HAHUM,
YMEHHM, HaBBIKOB H(WJIN) OMbITA AEATEIbHOCTH, MO auciuiuinHe «Heopranuueckas XUMHs», TPUBEAECHbI
INPUMEHHUTEIBHO K KaXXIOMY M3 MHCIOJIb3YEMBIX BHUIOB TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEXYTOUHOM aTTecTali 00yJaromuxcsl.

4.1. OueHo4HbIe CPeACTBA /1JIsl MPOBEIEHUs TEKYIIEro KOHTPOJIsl yCIIeBAeMOCTH B mpolecce
NMPAKTU4Y€eCKOH MOATOTOBKHU

4.1.1. YcTHblil onpoc Ha J1a00paTOPHOM 3aHSITHH

OTBer Ha 1a0OPaTOPHOM 3aHATUHU MCIIOJB3YETCS JJISl OLIEHKU KauecTBAa OCBOCHHUsS O0ydaromuMCs
OCHOBHOI mpodeccroHanbHON 00pa3oBaTeNbHOM MporpamMMbl MO OTAENIBHBIM BOMNpOCaM W/WIM TeMaM
IUCUMIUIMHBL. Bompocsl s ycTHoro ompoca (cM. Metoauueckue paspaborku: Illakuposa, C.C.
Heoprannueckast xumust [DaeKTpoHHBIA pecypc] : MeTtoauyeckue ykazaHusi K 1a00OpaTOPHBIM 3aHSATHSAM
s oOyvaromuxcs 1Mo HampasieHuto moarotoBku 36.03.01 BerepuHapHO-caHuTapHash 3KCIepTH3a,
npoduns ['ocymapcTBeHHBIM BeTEpUHApPHBIA HAI30p, YPOBEHb BbICHI. 00pa3oBaHHs — OakalaBpuar,
dopma obyuenuss ounas /C.C. lllakuposa.- Tpowunk: ®T'BOY BO 0xHo-Ypanbckuii [AY, 2021. — 129
C. - Pexum J0CTyIIa: https://edu.sursau.ru/course/view.php?id=5989;
http://nb.sursau.ru:8080/localdocs/ivm/01500.pdf
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) 3apaHee coOOIar0TCsT 00yUYarOIIUMCS.
OTBET  OIICHUMBACTCS  OICHKOW  «OTJIMYHO»,  «XOPOIIO»,  «YJIOBJICTBOPUTEIBHO» WU
«HEYJIOBJIETBOPUTEIILHOY.

Ne OreHOYHBIE CPECTBA Ko u nammeHoBanue
MHIMKATOPa KOMIIETEHIUU

1. Tema Ne1 «Texnuka 0e3onacHocTH. 3aKOH IKBHBAJEHTOB. Onpenenenne UA-1.VK-1
MOJIAPHOI MacChl JKBUBAJIEHTA BeENIECTB)» OcymiecTsisier MOKCK,
1.Yro Takoe SKBUBAJICHT M MOJISIPHAS Macca SKBHUBaJCHTA? KPUTHYCCKHIA aHajau3 u
2. ChopmynupyiTe 3aKOH SKBHBAJICHTOB. CHHTE3 nHpOpMAaLNH,
3. UT0 TaKoe SKBUBAJICHT, (PAKTOP SKBUBAICHTHOCTH? TIPUMEHSTH CUCTEMHBIN
4.Kak paccuuTaTh MOJSIPHYIO MacCy OKBHUBAJICHTOB OKCHAA, KHUCIOTHL, | MOIXO. IS permeHuns
THIPOKCHA, CONH (HOPMAIbHOW, OCHOBHOM M KHCIION)? IIOCTaBJIEHHBIX 3a7a4

5.Paccuntate MONApHYI0 Maccy SKBHBajeHTa mepMmanranata Kamms KMnOy,
paccMaTpuBasi [JaHHOE COCIMHEHHE Kak: a) Ccoub, O) OKHUCIUTENb,
npeBpainatonuiicss B MnO,; B) okucnuTensb, npeBpamaroniuiics B MnSO,,

6. Kakoit o6beM okcuma yriepona CO, B3SThIH NMpH HOPMaJBHBIX YCJIOBHUSX
TpebyeTcs I moydeHus jkese3a u3 1 kr ero okcuna Fe,03?

7.PaccuutaTth MOJISIDHYIO Maccy OSKkBHBaneHTa a30THOH kuciotsl HNO;3,
paccmarpuBas JaHHOE COEIUHEHHE Kak: a) KHCIOTy; O0) OKHCIHTENb,
npespainatomuiicss B NO; B) okuciurens, npespamatomuiics 8 NHs,

8. Kaxoe koxmuectBo cepHoit kuciaotsl H,SO, HEoOx0oanmo st peakium ¢ 300T
okcuga amomuuus Al,O; mpu  ycinoBum o00pa3oBaHUS CpemHEH conu
Alx(SO4)3?

9. CKonbKO MOJIEH 3KBHBAJICHTOB METAJUIa BCTYNMJIO B PEAKIHIO C KHUCIIOTOH,
€CITH TIPU 3TOM BBIIEITHIIOCH 5,611 BOJOPO/Ia TP HOPMAJIbHBIX YCIOBHUSX?

10. [lns 4yero BBeAeHa B XMMHMU OTHOCHTENIbHas aToMHas macca? Uemy paBHa
aToMHas euHuIa Macchl? CKOJIBKO a.e.M. B 1 rpamme?

2. Tema Ne2 «IlonyyeHue u XUMHYECKHE CBOMCTBAa HEOPraHUYeCKHX UA-1.YK-1
coeJUHEeHUI» Ocy1ecTBisieT MOUCK,
1. Kakne OunapHble COeAMHEHUs Ha3bIBArOTCS OoKcuaamMu? KakuMu crmoco0aMu | KpUTHYECKHMH — aHAIW3 |
MOXHO MOJYy4UTh oKcuabl? [IpuBenure mpumMeps! peakuuii. CHHTE3 nHpopmannm,
2.Kakwue BemiecTBa Ha3bIBalOTCs OcHOBaHMsAMU? [IpuBenuTe mpuMephl peakiuii | IpUMEHSTh CUCTEMHBIN
MOJIYy4YCHUA OCHOBaHUH. oaX0 JUIA peuicHus

3.Uem ompexpensercs KUCIOTHOCTh oOcHOBaHMK? [lpuBeanTe mnpuUMeEpHl | MOCTaBJICHHBIX 3a]a4
OCHOBAHUM pPa3IuYHON KHUCIOTHOCTH.

4. HaiinuTe MaccoBYIO JIOJIO I'MIPOKCHAA HATPHUS, TPEBPATUBILETOCs B KApOOHAT
3a CueT MOTJIOIIEHHs YIIIEKHCIIOTo ra3a U3 Bo3/1yXa, eclii Macca FHIPOKCHaa
Bo3pocna ¢ 200 r g0 232,5 r. Uemy paBeH 00bEM MOTIOMEHHOTO MPH 3TOM
CO; (ycnoBust HOpMAJbHEIE).

5. I3 npeasiosxeHHOTo HepeyHsl BEIOEpUTE OCHOBHOM OKCHL:

1.a) Na,0; 0) SOg; B) P,0s.

6. B pesynberare B3anmoseiictBus okcra cepbi(VI) ¢ Bogoit oOpasyercs:

a) OCHOBaHHE; 0) KUCIIOTA; B) COIb.

7.HammcaTe ypaBHEHHMS PEaKIMH IONyYEHUS CpPEIHUX COJeH M3: MeTaula U

COJM APYroro MeTajula, MeTajlla M KHCJIOTHI, JIByX PAacTBOPHMBIX COJIEeH ¢

o0pa3oBaHHEeM HEPAaCTBOPUMOIl COJIM, KHUCIIOTBI M COJIM, OCHOBaHUS M COJIH,

KHCJION COJIM U OCHOBAHMSL.

8.CocTaBUTh  ypaBHEHHS  pEakiyid, C TIOMOIIBI0  KOTOPBIX  MOXHO

OCYIIECTBUTh CIEYIOIINE TPEBPAILEHHs: OKCHU] KaJIbIUS - THAPOKCH KabIIHs

- XJIOpUJI KaJbLus - Cylb(paT KaJbIHs.

9.Hamucare ypaBHEHHs peakUMi TMOJYYEHUS BCEX BO3MOXHBIX KHCIBIX

U OCHOBHBIX COJIEH, HCXOIS W3 CIEIyIOUIMX HWMEIONIMXCS B  BalleM

pacnopsbkernn peaktuBos: H;SO,4, HPO,4, Ca(OH),, Al(OH)s.

10.HanummmTe ypaBHEHHUS, C TOMOIIBIO KOTOPBIX MOXKHO IMOJYYUTH CIIETyIOLIHNE

npespainerus: Al — AI(NO3); — Al,03 — Al(OH); — K[AI(OH)4] — AlICl;

3. Tema Ne3 «M3yyeHne CBOWCTB 3JIeMEHTOB M MX COeJUHEeHMHl B A-1.VK-1
3aBHCUMOCTH 0T nojosxenus B [ICI» OcymiecTBiasier IIOUCK,
1. Cdopmynupyiite nepuoauueckuii 3akon /.. Menneneena. KPUTHUYECKUI aHaIu3 u
2. UYro0 TaKkoe MOTEHIMAJ HOHU3AIHN? CUHTE3 uHpOpMaLHUH,
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3. Kak cBs3aH moTeHIMal MOHU3AaLMM CO CIIOCOOHOCTHIO aToMa K IoTepe
anekTpoHa? Kak MeHseTcs OTeHIMAal HOHU3aLUH B IIepHoJie, TpyIe?

4. Yto Takoe CPOICTBO K 3MeKTpoHy? Kak 0H CBs3aH CO CITOCOOHOCTBIO aTOMa
K IPpHOOPETEHHIO JIEKTPOHa?

5. HamumuTe 3MeKTpOHHBIE H 3JIEKTPOHOTpadmdecKkue HGOpMyIIHl CIEAYIOIINX
xumnueckux diemMeHToB: Na, S, P, N, Fe, Mn, Cr.

6. Bumser nu nmpupoaa B3aMMOACHCTBYIOIINX aTOMOB Ha HOJIIPHOCTh
mozekyn? [IpuBectu npumeps.

7. OxapakTepH30BaTh BOJOPOIHYIO CBSI3b, €€ BU/bI M BIUSHHUE HAa (U3NIECKUC
Y XMMHYECKHE CBOMCTBA BEIIECTB.

8. Pacckasath 0 cuiiax MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBHS, UX IPUPOJIE.

9. Kak ycTpoeHa MetaJuindeckasi KprcTajulInuecKas pererka?

10. Yewm ornnuaeTcsi MeTaJUIMUECKas CBsI3b OT KOBAJIEHTHOW?

CHCTEMHBIN
pelIeHus

MPUMEHSTH
MMOIXO/, ISt
IMOCTaBJIEHHBIX 337129

Tema Ne 4

1.Yro Ha3pIBaeTCs KOHICHTpanueii pactBopa’?

«IIpurorosJjieHHe pacTBOPOB NPOLEHTHOH KOHIEeHTPalHI»

2. Ha3zoBute ciocoObl BBIpaKeHUS KOHIIEHTPAIIUU PACTBOPOB.

3. B 220r pactBopunu 30r xjgopuaa HaTpus. BeraucauTs MaccoByo 100
XJIOpHJa HATPHS B PacTBOPE.

4. Onpenenure Maccy XJIOpHIa HATPHsI, KOTOPBIH HAJ0 PaCTBOPHUTH B BOJE,
9100bI oyunTh 100 M1 pacTBopa ¢ MaccoBoii goneit NaCl 20%, mioTHocTh
pactBopa p = 15 r/mi.

5. Paccuuraiite maccy rmay6epoBoii conu Na,SO,4 - H,O, koTopyto Hamo
B34Th Juis mpuroToBienus 300 r pacTBopa ¢ MaccoBoii fosel cynbduTa HATpHs
8%.

6. KaknM mprbopom 1 Kak n3MepsieTcs INIOTHOCTh pacTBOpoB? Kak onpenensior
KOHIIEHTPAIMIO paCTBOPOB 10 IJIOTHOCTH?

W - 2. OIlK- 4

Hcnonezyer OCHOBHEIE
€CTECTBEHHBIE,
OHMOJIOTUYECKHE H

npod)eCCHOHATIBHBIC MOHSITHUSA,
a  TakKe  METOOsl  IpHU
peuieHuu
o0mIenpogeccHoHaIbHBIX
3a1a4

Tema Ne 5  «IlpuroroBiieHue CTaHAAPTHBIX PACTBOPOB HOPMAJIBLHOMN U
MOJISIPHOI KOHIIEHTPALHI

1. Yro Ha3pIBaeTCs SKBUBAJICHTOM BeliecTBa?
2.Kak  paccunTaTh  SKBHBWICHTHYIO  MaccCy
9KBUBAJICHTHOCTHU?

3.Ha moxroe TutpoBaHme 20 M pacTBOpa CEPHOI KHCIOTHI IMOTpadeHO 24MI
JEIMHOPMAIIbHOTO PacTBOpa THAPOKCHAA KaidHs. BbuMcianTe HOPMAIBHYIO H
MOJISIPHYIO KOHIIEHTPALIUIO PACTBOPA CEPHON KHCIOTHI.

4. PactBop ¢ MaccoBoit gojeit ruapokcuaa kamust KOH 15% nmeeT mioTHOCTS p
= 1,14 r/mn. PaccuuTaiite MOJIIPHYIO KOHIIEHTPAIUIO pacTBOPA.

5.0mpenenure MaccoBylo 10JII0 KapOoHaTa kanmus B 2M pactBope KapOoHara
KaJIus, TNIOTHOCTH KOTOporo paBHa 1,21 r/mi.

BemecTsa M (hakTop

W] 2. OIIK- 4
HCHOJ’ILSyeT OCHOBHBIC
€CTCCTBCHHEIC,

6I/IOHOFI/I‘IGCKI/I6 nu

npoecCHOHATBHBIE TTOHATHS,
a  TakkKe  METOABl  TIPH
peleHuu
0011erpoheCCHOHATb-HBIX
3amad

Tema Ne 6

1. Yro Takoe 3JIeKTpoJUuTHYECKas Juccolanus’?

«Bausinue pa3au4HbIX GaKTOPOB HA THAPOJIU3 COTeii»

2. B kakux mpezenax U3MEHIETCS CTENCHb AIEKTPOIUTHIECKON qrcconnaium’?
3. YTo Takoe KOHCTaHTa AUCCOLUALMY U YTO OHA XapaKTepu3yeT?

4. Kakue BemiecTBa Ha3bIBAIOT JIEKTPOIUTAMU?

5. Kakune 37€KTpOIUTHI OTHOCAT K CHIbHBIM? A kakue K crmabemm? IlpuBectn
TIPUMEPHL.

6. B kakoM ciaydae peakuy B pacTBOpax 3JIEKTPOIUTOB IPOXOSAT MNOJHOCTHIO?
7. OnpenenuTh CTeNeHb TUCCOIMAIINHA YKCYCHON KUCIOTHI B 0,2H. pacTBOpE.

8. KoncranTta amcconmarmu OwHapHOTO ciaboro snekTponura paBHa 0,0001.
Ilpy xakol KOHUEHTpalUu CTENeHb JUCCOIMAIMKM 3TOr0 3JIEKTPOIUTA
noctureet 10%?

9. Cmemianbl pacTBOPHI BEIIECTB: a) KapOoHaTa HaTpus M Xjopuaa Oapus; 0)
cynbgara sxenesa (II) m cynpduna ammonus. CocraBbTe MOJEKYISIPHBIE U
WOHHBIE YPaBHEHHNS pEaKknil B3aMMOAEHCTBHUS STHX BEILECTB.

10. CwmopmenupyiiTe yCcIOBHS CHHTE3a aMMHaka, HPH KOTOPBIX BO3MOXEH
MaKCUMAJIbHBII BBIXOJ TPOJIYKTA.

W -2. OIlK- 4

Ucnons3yer OCHOBHbIE
€CTECTBEHHEIE,
OMOJIOTHYECKHE u

npodecCHOHAbHBIE MTOHATHS,
a  TaKKe  METOABl  IpHU
pelieHu
o0mIenpogeccHOHaIbHBIX
3aj1a4

Tema Ne 7  «U3yueHne OKHMCJIHUTEJIbHO-BOCCTAHOBUTEIbHBIX CBOMCTB

BelecTB. Biausinue Cpe€AblI HA TIOBECICHHUE OKHCJIUTEei»

W] 2. OIIK- 4

Ucnonsiyer OCHOBHbBIE
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Jaiite onpenenenne peakiu OKUCICHUA-BOCCTAHOBICHUS?

UT0 TaKo€ OKHMCIIUTEb U BOCCTAHOBHUTEIIb?

Kakoit mporecc Ha3pIBaeTCsl OKACICHUEM, a KAKOH - BOCCTAHOBIICHHEM ?

Kak 3aBUCAT OKHCIHUTEIbHO-BOCCTAHOBUTCIIBHBIE CBOWCTBA 3JIEMEHTa OT

CTEIICHH OKHUCIICHUS?

Kakue THIIMYHBIC OKUCIUTEIN U BOCCTAHOBUTEIIH BBl 3HACTE?

6. MokeT 1M OZHO M TOXE BEIIECTBO OBITH OJHOBPEMEHHO OKHCIHTENIEM U
BOCCTaHOBHUTEIEM?

7. Kakue u3 mmxe ykaszanusix Beriects: Cly, PbO,, K,Cr,0;, KMnQOy, NayS,
KIl, KBr, FeSO,; Na,SO; NaNO, - Moryr mnposBisTh TOJBKO
OKMCIIUTEILHEIE CBOMCTBA, KAKME TOJILKO BOCCTAHOBMTEINILHBIE, KAKHE Kak
OKHUCJIUTENbHBIC, TaK U BoccTaHOBUTENbHBIE? [Touemy?

8. VYkaxure, Kakue IMporecchl (OKUCICHUE MM BOCCTAHOBIICHHE) OTPAKAIOT
CIIEYIOIINE CXEMBI:

9. Kakme CymecTBYIOT THIIBI OKHCIHTEIHHO - BOCCTaHOBHUTEIBHBIX
peakumii? Ha3zoBuTe BakKHEHIIIE OKUCITATEIIH, BOCCTAHOBUTEIIH.

10. Yxa3aTh, KakWe U3 TMPHUBECICHHBIX HH)XE BEIECTB SABIAIOTCA

OKHUCIUTEIISIMH, a Kakue - BocctaHoBurensamu: FeCly, Cl,, Zn, NH;, PbO,,

Allz(SO4)3, KCIO;, NaClIO.

Eall A

o

€CTECTBEHHBIE,
Omonornyeckue "
npodeccHOHaNbHBIC MOHSATHUS,
a  TaKke  METONBl  IpH
peLIeHuH
o0mIenpogeccHoHaIHHBIX
3a1a4d

8. Tema Ne 8  «Iloy4yeHue u u3yueHHe CBOMCTB S-, P-, O —3JIeMEHTOB» U -1.VK-1
1 JlaTb CpaBHHUTENBHYIO XapaKTEPUCTHKY CTPOEHHUS 3JIEKTPOHHBIX 0Oosodek | OcymiecTBiaseT TIOWCK,
aTOMOB S - 3JIEMEHTOB NEepBOH M BTOpoi rpymnm. CTENEHNW OKHCICHUWS. | KPUTHYECKHH  aHaIW3 |
Dopmbl coeMHEHNH (OKCHIOB, THAPOKCHIOB, COJIEH). CHHTE3 nHpopmanumy,
2. atb 0OII1yIO XapaKTEpHCTUKY P - MEMEHTOB: CIPOCHHE IEKTPOHHBIX 000JIOUEK aTOMOB, | IIPUMEHSTH CUCTEMHBIN
Haxo)KJIeHHe B Tabymre MeHpieriecsa, CTeTeH! OKHCTICHIST, (popMbI COSTMHEHMIA. MOAXOJ JUTst peneHus
3. Kak nomy4ator B CBOOOTHOM COCTOSIHUH ILEJIOYHBIC METAILIbI? MOCTABJICHHBIX 3a/1a4
4. CkoibpKO  JHUTPOB Bozopoza (H.y.) MOJKHO MOJY4YUTh npu
B3aUMO/ICHCTBUH 24-X TPaMMOB KaJIbIUsI C BOJOW?
5 IlpuBectu ypaBHEHHE peEaKLU, B KOTOPOM IIEPEKUCH BOJOPOJIA SBJISETCS:
OKHCIIUTEJIEM WM BOCCTAHOBUTEIIEM.
6. Hanummre snekTpoHHble GOpMyIbl aTOMOB a) Xpoma; 0) Maprasia; B)
xKenes3a; T) kobambra; a) HHUKena? Kakylo BaJIeHTHOCTB IPOSIBISIOT 3TH
3JIEMEHTHI B HEBO30Y)KJIECHHOM M BO30YXJJEHHOM COCTOSHUSIX?
7.C TOMOIIBIO YpaBHEHMH pEaKkuWi JOKaXHTe aM(pOTEPHOCTh THAPOKCHIA
xpoma (3).
8.B kakoil CTenmeHHW OKHCICHHS a) MapraHenl W 0) XpOM NPOSBISIOT TOJBKO
OKHCJINTENbHBIE cBOMcTBA? Hanummre 31eKTpoHHbIE (POPMYJIIBI Mapraina u
XpOMa B ATOH CTEIIEHU OKHCIICHHSL.
9.Moryt nu cymectBoBath coBmectHo a) Fe(OH); u CO,, 6)Fe(OH)3; u H,S,
B)Ni(OH), u H,0, r) FeCl; u H,S? Hamumure cooTBETCTBYIOLIME
YpaBHEHHUs pEaKLUil.
10. Hamumure ypaBHEHHs peakIHii PACTBOPEHHS JKeje3a: a) B COJISTHOM
KHACIIOTe;, 0) CepHON KucioTe (KOHIECHTPHPOBAHHOW M pa30aBICHHOW);
B)a30THOU KUCIIOTE (KOHIICHTPHUPOBAHHON U pa30aBICHHON).
9. Tema Ne9 «Texnnka OesonmacHocTH. OCHOBHBIE OIEPALHH XMMHYECKOTO U~ 1. OIK - 4
anasu3a. IloaroroBka XuMHYeCKOi MOCYAbI K AaHAJTU3Y)» OOOCHOBBIBaET M peaiu3yeT B
1. HazoBuTe OCHOBHBIE TIPaBHUJIa TEXHUKU O€30MacHOCTH PaboThI B 1abopaTopuu. | MpodecCHOHATBHON
2. OxapakTepu3yiTe OCHOBHBIE OIEpal[M XUMUYECKOTO aHAIN3a. JIeSITENIbHOCTH ~ COBPEMEHHBIC
3. Kak mpoBoAsT npoOonoroToBKy B XUMHUUECKOM aHaim3e? TEXHOJIOTUH c
4. Kaxue TpeOoBaHMs NPEIbBISIOTCS K HCCIelyeMoH Impobe BerecTa? UCTIONIb30BAaHUEM  TNPHOOPHO-
5. Kak rmpoBoAAT H3MEpeHHe CUTHAJIA B XUMUUECKOM aHam3e? WHCTPYMEHTAIBLHOHN 0a3bl
6.Kakne TpeOoBaHUs NpPENbSBIAIOTCS K pacueTy M O(GOpPMIIEHHIO pe3yibTara
aHanu3a?
7.1lepeuncinTe OCHOBHBIE BU/IbI XUMHUYECKOH MOCYIbI.
10. Tema Ne 10 «OfHapyskeHHe HOHOB OUOTE€HHBIX YJIEMEHTOB B IPUPOIHBIX W] - 1. OIK - 4
BOAAX» OOGOCHOBBIBAaET U peain3yeT B
1. Kakue aeMeHThl Ha3bIBalOT OMOTEHHBIMU? npodeccrnoHaIBEHOM
2.IIpuBeanTe KiaccU(PUKAIMIO ONOTEHHBIX DJIEMEHTOB. JIESITEIbHOCTH ~ COBPEMEHHBIC
3. Kaky1o posp urpaeT MOH aMMOHHMS B IPUPOAHBIX BOJax? TEXHOJIOTUH c

4. Kaxue MeTo b1 0OHApyKESHUSI HOHOB BBI 3HaeTe?
5.CocraBpTe cXeMy TpaHC(OpPManMW OHMOTCHHBIX DJIEMEHTOB B
TpodHUYeCKUX LeIsIX Ha IpUMepe Mapradua (okese3o, cepa, a3or).

UCIIOJIb30BAaHUEM NPHOOPHO-
WHCTPYMEHTAIBLHOH 0a3bl
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11. Tema Ne 12 «I'paBumerpudeckmii (BecoBoii) ananu3s. Onpejesienue cyxoro WA~ 1.OIK - 4
0CTaTKa BOJbD) OOOCHOBBIBaCT M peau3yeT B
1.Kakue TpeGoBaHus NPEIBABIAIOT K OCAKIAEMON U IPABUMETPUIECKOM npoeccHoHATbHOM
dopmam? JIeSITEIbHOCTH ~ COBPEMEHHBIC

TEXHOJIOTUH c
2. Ot kakux (akTOpOB 3aBHUCAT pa3Mep U YHCIIO YaCTHIl Ocaaka?
UCIIONIb30BaHUEM TMPHOOPHO-
3. Kakue TpeOoBaHMS PEIBIBISIFOTCS K OCAAUTEIIO B TPABIMETPHIECCKOM MHCTPYMEHTAIbHOI Ga3bl
aHanmze?
4. Kak BIUSIIOT Ha paCTBOPHMOCTH OCaJKa MPUCYTCTBIE OJHOMMEHHBIX C
0CaIkoM HOHOB, pH cpenbl, HOHHAsI CHJIa PacTBOPA, KOHKYPHPYIOIIHE PEaKInu
KOMILIEKCO0Opa30BaHus?
5. Kakumu npuanHamu 00yCII0BIICHO 3arpsi3HEHNE KPUCTAIUIMYECKIX U
amMop(dHBIX 0caTKoB?
6. O0OCHY#TE YCIOBHUS OCAKICHUS KPUCTALIHUSCKUX U aMOP(GHBIX OCAIKOB.
7. Kakumu npenmyInecTBamMu 00J1alaloT OPraHUIECKUE OCAAUTEIH MIepet
HeoprannyeckuMu? Kakue ocagurenu Brl 3Haere?
8. Ilpeanoxure 1 000CHYHTE COCTaB MPOMBIBHOM MUJIKOCTHU AJISI IPOMBIBAHUS
ocankoB: Fe(OH)3 , Al(Cy Hg NO)3 , AgCI.
9. Kakue GpuabTphl IPUMEHSIOT B TPABUMETPHU JUISL OTACIICHHS OCaKAAEMO
¢dhopmbI?
10. Kakyto HaBeCKy TEXHUYECKOT0 KapOOHaTa KasbIys, conepxarero 80%
CaCQOg;, cnemyeT B34Th I TPaBUMETPUIECKOTO aHAIIN3a, €CITH OCAXKIaeMast
tdopma CaC, O, , rpaBumeTpudeckas popma CaO?

12. Tema Ne 12 «Meton HeliTpaausanuu. Onpenejienne THTPyeMO¥ W] -1. OlK - 4
KHCJOTHOCTH MOJIOKA» OOGOCHOBBIBAaET U pean3yeT B
1. Kakoii 3aK0H JIE)XUT B OCHOBE IPOBEIEHMUs 0OBEMHOIO aHaIn3a? MpodecCHoHATbHOM

JIeSITEIFHOCTH ~ COBPEMEHHBIE
2. KHcI10THO-0CHOBHOE TUTPOBAHHME:!
TEXHOJIOTUH c
- THTPAHTHI B AllUJIMMETPHU U AIKAJTUMETPHH, X CTAaHIIApTH3ALIHsL; HCIIOIB30BAHHEM  TIPHGOPHO-
- (huKCUpOBaHNE TOYKHU SKBUBAJICHTHOCTH. KHCIOTHO-OCHOBHbIE MHUKATOPHI; WHCTPYMEHTAILHOHN 0a3bl
- IPUMEHEHHE KHCIOTHO-OCHOBHOTO TUTPOBAHMSI B TPAKTHUKE.
3. TexHuKa NpoBeCHUS METO/1a HEUTpAIU3ALIMH.
4. KakoMy U3 METO/IOB IPOTOJMUTOMETPHUH OTHOCHTBCS YCTAHOBJICHUE THTPA
pacTBOpa COJITHOIM KHCIIOTHI 10 KapOOHATY HATPUs?
5. Tlo kakOMy NPUHIHUITY KJIACCU(PHULIUPYIOT METOABI 00BEMHOT0 aHan3a?
6. Cronbko rpaMmmoB Na,CO3; HeoOxoammo st B3anmoaeicTeus 100 mi 4 H.
pactBopa HCI?
7. Cronbko nutpos 0,15H pacteopa AgNO; HeoOxoaumMo st 0OMeHa peakiuu
¢ 0,5 11 0,3 H. pactBopa AlCl;.

13. Tema Ne 13 «Pegoxcomerpusi. Onpenesnenne cogep:xanus Fe”* B pacrsope W] - 1. OIK - 4
cyabdara xeseza l1» OOGOCHOBBIBAaET U peain3yeT B
1. JTaiiTe KpaTKy0 XapaKTepHUCTHKY METOOB PEIOKCOMETPHH. npodeccHoHaIbHOM
2.Kak onpe/ensifoT TOUKy SKBUBAJICHTHOCTH B IEPMaHTaHATOMETPUH? JIeSITENIbHOCTH ~ COBPEMEHHBIC
3.TlepeuncinTe OCHOBHbIE MOMEHTHI 10 MPHUIOTOBJICHUIO CTAaHIAPTHBIX | TEXHOJIOTHH c
pacTBOPOB B NEPMAHTAHATOMETPHH. UCTIONIb30BAaHUEM  TNPHOOPHO-
4. Harmmmmre OBP MeronoM »1eKTpoHHOTO OalniaHca, yKaKUTE OKHCIUTENb M | MHCTPYMEHTAIBLHOM 0as3bl

>
Boccranosurenib: KMnO, + Kl+ H,SO, — ..
5.PaccunTaiite Maccy HaBecku i npurotoBienus 0,05 H. p-pa nmepmaHraHaTa
kanust 500 mi1.

14. Tema Ne 14 «Moaomerpusi. OnpesieieHne 0CTATOYHOTO XJI0pa B BOIe» W] - 1. OIK - 4
1. Ha kakux peakiuusix OCHOBaH METOJ HomoMeTpuu? OOGOCHOBBIBAaET U peain3yeT B
2. Buasl THTpOBaHMS B METOAE HiT0IOMETpHH. npodeccrnoHaIBLHOM
3. Kakue paboune pacTBOpBI MIPUMEHSIOT IIPH ONPEACICHIH OCTaTOYHOTO XJI0pa | AEATEIBHOCTH COBPEMEHHbBIC
B BoJIE? TEXHOJIOTHH c

4.Hammmmre OBP MeTo oM 3J€KTpOHHOrO 0ajaHca, yKa)KHTE OKHCIUTENb U

HCIIOJIb30BAHUECM l'IpI/I60pHO'
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BocctanoButenb: KMnO, + Ki+ H, SO, — J, + ...

5. J1as1 yero npoBOJAT XJIOPUPOBAHHUE BOJBI?

WHCTPYMEHTAIBLHOHN 0a3bl

15. Tema Ne 15 «OcaautenabHblii anaau3. OnpeaeneHue XJa10pu1 -HOHOB B

BOJAE»

1. JlafiTe KpaTKyIO XapaKTePUCTUKY METOa OCAXKICHHS.

2. Ha xaKkoii peakii OCHOBAHO ONpeeICHNE XIOPUI-HOHOB B MeToie Mopa?

3. Kakoif aHaMUTHYECKII CUTHAN UCTIONB3YEeTCS B METO/IE OCAKICHUS?

4.Kakoit o0bem 36,5%-HOrOo pactBopa cossiHOM Kkucnotel (p=1,18 r1/cm)
HeoOxoaumo B3Th i1 npurotosienus: 1000mn 0,1 M pactBopa?

5.JlaliTe KpaTKylo XapaKTepUCTHKY BceM (popMaM 3IeMeHTa XJI0pa, KOTOPBIE OH
00pasyeT B BOTHOH cpejie.

UJ-1.0IIK-4
OO0OCHOBBIBAaCT U pean3yeT B
npodeccHOHATBHOM
JEATEeIbHOCTH  COBPEMCHHBIC
TEXHOJIOTUH c
HCTIONB30BaHUEM TIPHOOPHO-
WHCTPYMEHTAIbHOH 0a3bl

16. Tema Nel6 «Kommiiekconomerpusi. Onpenesenne ;KkecTKOCTH BOAbD)

1.Ha Kakoi peakIud OCHOBaH KOMIUIGKCOHOMETPHYECKHH METOJ
aHanmm3a?

2. O0BsICHUTE MEXaHHU3M JCHCTBHUS METAIIOXPOMHBIX HHANKATOPOB.

3. Kaxkue conn 00ycnaBIMBarOT KECTKOCTD BOJIBI?

4. OxapakTepu3yiTe METOAbl CHIDKEHUS KECTKOCTH BOJIBI.

5.B 350 r Bombl pactBopeHo 50 T KpHCTaIIOTUApaTa. BBIUHUCIUTE MacCOBYIO
JTOJIF0 KPUCTAJUIOTHApaTa U 0e3BoiHOTO cyibdara skeresa (I11) B pactope.

NJ—-1.0IIK - 4
OOO0CHOBBIBAET U PEaTU3yeT B
npodeCCUOHATBHOM
JIESATEILHOCTH  COBPEMEHHBIE
TEXHOJIOTHH c
HCTIONB30BAaHUEM TIPHOOPHO-
HHCTPYMEHTAITBHOU Ga3bl

17. Tema Ne 17 «@®oromerpusi. ®oromerpuyeckoe onpenenenue meau (11) B
BOJIE»

1. Kakne ¢uzndeckue SBICHHS JISKAaT B OCHOBE ONTHYECKUX METOJIOB aHaIN3a?
2.Kakoil 3aKOH ONHUCHIBAET 3aKOHOMEPHOCTH CBETOIOIJIAICHUS OKPALIEHHBIMU
pacTBOopamu?

3.TlepeunciuTe U KpaTko OXapaKTepU3yHTEe METO/bI pacyera KOHICHTpAIMU B
(oTokoIOpUMETPHH.

4. Ilpu ompeneneHun Cu®* B BHHE ONTHYECKAs MIIOTHOCTD pacTBOpa aMMHaKara
Menu, coaepxkamero 2,30 mr Cu®* B 100 CM3, paBHa 0,26 mpu TONIIKUHE
moryomaromero cioss 20 mMm.  Paccumraiite MOJSpHBIA KO3 QHUIIEHT
CBETOIOTJIONICHHUSL.

UJa-1.0IK-4
OO0OCHOBBIBAaCT U pean3yeT B
npodeccHOHATBHOM
JIESITENIbHOCTH ~ COBPEMEHHBIC
TCXHOJIOTUHU C
HCTIOJIb30BaHUEM MPHOOPHO-
HHCTPYMEHTAJIbHOH 6a3bl

KpI/ITepI/II/I OICHHBAHUA OTBETA (Ta6ﬂ.) JAOBOAATCA 10 CBCACHHA 06yqa}omnxc51 B Haydaje 3aHSATHH.

OreHka 00BSBIIIETCA 00YYAIONMEMYCsl HEMOCPEICTBEHHO MOCJIE OTBETA.

HIxkana

Kpurtepun onenuBanus

TEPMUHOJIOTHUEM;

Ornenka 5
(OTJIHYHO) JIOTHYECKOM MOCIIEN0BATEIbHOCTH;
HaBBIKOB;

BTOPOCTCTICHHBIX BOIIPOCOB.

- 00yJaroIuics MoJHO YCBOMJI y4eOHBINH MaTepua,
- NOKa3bIBa€T 3HAHUWE OCHOBHBIX MOHSATHH TEMbl, TPAMOTHO MOJIb3YyeTCs

- IPOSABIISIET YMEHHUE aHAIM3UPOBATh U 0000111aTh HHPOPMALIHIO;
- IEMOHCTPUpPYET YMEHHE H3/ararth y4eOHbII MaTepuan B ONpeaesieHHON

- IEMOHCTpUPYET cPOPMHUPOBAHHOCTh M YCTOMYUBOCTh 3HAHUH, yMEHUN U

- MOryT OBITh AONYIICHBI OJHA—ABE HCETOYHOCTU TIPpHU OCBCIICHUU

3TOM UMEET MECTO OIWH U3 HENOCTATKOB:
Onenka 4

(xopor1o)

HE3HAUYUTCIIbHBIC HCTOYHOCTH.

OTBCT YHOBJICTBOPACT B OCHOBHOM TpC6OBaHI/I$IM Ha OLCHKY ((5)), HO IIpu

- B YCBOGHHUU y4eOHOIro Mmarepualia JOMYIIEeHbl HeOOJbIINe MPOOesbl, He
HCKa3MBIINE COJAECPKAHUE OTBETA; B M3JIOKEHMM MaTepuaia JOMYIICHBI

Ouenka 3
(Y1OBJIE€TBOPUTEIHHO)

HUCII0JIb30BaHUH TCPMUHOJIOTHH,

- HETOJTHO WJIM HETOCIIEA0BaTeIbHO PACKPHITO COACp)KaHUE MaTepHuaia, HO
MOKa3aHO o00Ilee MOHMMaHHE BOMpPOCa M MPOJEMOHCTPHUPOBAHBI yMEHUS,
JIOCTaTOYHbIC IS TaJbHEUIIEro YCBOCHHS Marepurara;

- UMCJIMCH 3aTPYAHCHHA WUJINW JOIMYIICHBI OIIMOKHU B OIpECaACICHUN HOHﬂTHﬁ,
HCITPABJICHHBIC

II0CJIC HaBOOAIIIUX
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BOIPOCOB; BBISIBIIEHA HEJIOCTAaTOUYHAs C(HOPMUPOBAHHOCTh 3HAHUN, YMEHUN
Y HaBBIKOB, OOYYalOMIMHCS HE MOXET NPUMEHUTh TEOPHI0O B HOBOM
CUTYallUH.

- HE PaCKPBITO OCHOBHOE COJepKaHHE yu4eOHOro Marepraa;

- 00HapyXeHO HE3HaHWE WM HEMOHWMaHWE OoNbINe WM Hamboiee
Ba)XHOH yacTu y4eOHOTO MaTepuana;

- JOIYIICHBI OH_H/I6KI/I B OIpCACIICHNU HOHHTHﬁ, Ipu MCIIOJIb30BaAHUN
TEPMHUHOJIOTUU, PEUICHUH 3aJa4, KOTOpble HE WCIPABICHBI IOCIEC
HECKOJIbKUX HAaBOMSAIIMX BOMPOCOB; HE C(HOPMHUPOBAHBI KOMIICTCHIINH,
OTCYTCTBYIKOT COOTBCTCTBYIOIIUC 3HAHUSA, YMCHUS U HABBIKH.

Onenka 2
(HEey10BJIETBOPUTEIILHO)

4.1.2 TectupoBaHue

TectupoBaHue HWCHONB3YETCS s OLEHKM KadecTBA OCBOCHHMSA OOYdYalOUIMMCS OCHOBHOM
npodecCHOHaIbHOM 00pa30BaTEIbHON MPOTrPaMMBI 110 OTACIBHBIM TeMaM H/WIH pa3feiiaM TUCHUTUTHHBIL.
Tect mnpexacraBnser co0OOMl KOMIUIEKC CTaHJApTU3UPOBAHHBIX 33JaHUM, MO3BOJISIIOIIMNA  YIPOCTUTH
MpoLEAYpY U3MEpPEeHUs 3HAaHUN M yMeHHH oOydaromuxcs. O0yJaromuMes BbIIaI0TCS TECTOBBIE 3a/1aHUs C
(OpMYIHPOBKOW BONPOCOB W MPEUIOKEHUEM BBHIOpATh OJMH TPABHIBHBIA OTBET M3 HECKOJIBKHX
BAPUAHTOB OTBETOB.

Ne Or11eHOYHBIE CpeJICTBA Kox 1 HanMeHOBaHHE HHANKAaTOpa
KOMITETEHIINU

Kucnas comp o0Opazyercs npu B3aumoneiicteun 1 monst Ca(OH), ¢ 1 morb . UI-1.VK-1

1) CH3COOH 2) H3PO4 OCyH.IeCTBJ'I?IeT ITIOHUCK,
3) HNO3 4) HCI KpI/ITI/I‘IGCKI/Iﬁ aHalIu3 W CHHTE3

nHpopmanny, MIPUMEHSTh
CHCTEMHBIN TMOAXOJ Ul pELIeHUs
MIOCTaBJICHHBIX 33724

Cymma KO3 QUIHEHTOB B COKpAIIICHHOM HMOHHOM YpaBHEHHH
K3PO,4 + CaCl, — pasHa...

1)3 3)6

2)18 4) 9

3. Jus uenouku npespamenuii FeSO, +/KMnQO, + H,SO4/ — X; + /KOH/
— X, X3 KOHEUHBIM BELIECTBOM X3 SIBISCTCS ...

1) KFeO, 2) Fe
3) Fe,04 4) FeO

YcTaHOBUTE COOTBETCTBHE MEXKAY (POPMYIIOH M XapaKTepOM OKCHIA.

1) MnO

2) MnO,
3) Mn,O,

A) KuCTOTHBII
B) ampoTepHsIit
B) ocHOBHOI

2 6
DJEeKTPOHHYIO KOH(UTYpanuio BHEIIHErO 3JEKTPOHHOro cios 3S° 3p

HUMEKT COOTBETCTBEHHO aTOMBbI U HOHHI ...
1) A, CI', 8% 2) Kr®, K*, Mg**
3) Ne’, CI'®, Ca** 4)P°, CI*® sr**

B 1 mutpe pactBopa cozepxutcs 4 T rumpokcuma Hatpust (NaOH).
MoutsipHast KOHLEHTpaLysl pPacTBOPa paBHa ...

OrtBeT:

O6bemHas nons (B %) yKCYCHOH KHCIIOTBHI B PAacTBOpE, NMOJYYEHHOM IIPH
cvemuBanun 300 r 20% - Horo u 600 r 15 %-HOro pacTBOpOB, paBHA
%.

1) 20,5 2) 8,45
3) 33,4 4) 16,7

PactBop, B ogHOM nmTpe, KoTOporo coxepxurcsa 0,1 Momp ruapokcuma
HaTpus, umeet pH, paBHBIH. ...

1) 14 3)4
2) 13 a7
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®enonTarienH U3MEHAT OKPACKy B pacTBOpE COJM, HMEIomme HopMyiy:

NaCl, ZnS0,, AI(NO3);, KNO,
1) NaCl 2) ZnSO,

3) AI(NO,); 4) KNO,

10.

3nageHne  koddduiMenTa y  OKHUCIUTENS B OKHCIHTEIBHO-
BOCCTAHOBUTENIFHON PEaKINU NaNO, +KMnO, + KOH—
PaBHO ...

1)5 2) 2
3)3 4 1

11.

Ha turpoBanue 10 mu pactBopa NaOH 3atpageno 20 M 0,1 M pactBopa
HCI. Macca mienoun B 500 M1 3TOTO pacTBOpa paBHa rpamMm.

1) 1,2 2)2,4

3)3,6 4)4,0
3HauCHHe CTAHAAPTHBIX 3MeKTpoaHbIX notenrmanos E° (Fe**/ Fe?*) = 0, 77
B; E°(Cl/2Cl)=1,36B; E°(Br/2Br)=1,06B; E°(J/2))=0,77

B. Oxucnsats Fe,(SOy); OyayT HOHBI ...
1) OpoMu U HOAM HOHBI 2) TONBKO XJIOPUJ UOH

3) TOJILKO UOJTU HOHBI 4) Bce raJIOreH HOHBI

12.

YCTaHOBUTE COOTBETCTBHE MEXIy XHUMHUYECKOM
MPUMEHEHHUEM B XMUMHYECKOM aHaJIN3e

nocyaon u - eé

1. MepHhas kosba A. IlpurotoBneHue pacTBOPOB

2. Bropetka b. IlpuroroBneHne TUTPOBAHHBIX

pacTBOpoB

3. DKcukaTop B. Oxnaxnenne OIOKCOB U THUTJIEN

I Tounoe 00BéMa

TUTPAHTA

4. XuMHUYEeCKUH CTaKaH HU3MepeHue

J. Jis HETOYHOro U3MEpEeHHs
00BEéMa pacTBOpa

13.

Crioco0Obl, KOTOpBIE TO3BOJIIIOT  YYMTHIBATh BIHMSHHE  CIIyYaiHBIX
TIOTPEeIIHOCTEH TpH TpoBeAeHNH aHanm3a (Vkaoswcume HeckobKO
8apUAHMO8 omeema,).

1. He obpamaioT BHUMaHHE

2. [IpuMeHSIOT METOBI CTATUCTUIECKOH 00paboTKH
3. BBICUUTBIBAIOT MOMIPAaBOYHBIE KO DHUIIUESHTHI

4. TIpoBOJSAT HECKOJBKO U3MEPEHUMN

5. To4HO MCIONHSIOT MCTOJAMKY aHaJIn3a

14.

OCHOBHBIMH  y3JIaMH ONTHYECKHX TPUOOpPOB sBIsIOTCS (Vraoswcume
HeCKOIbKO 8APUAHMO8 OMBEMA)...

1. KioBeta

. dednermatop

. OnTryeckuii 6J10K

. Uctounuk cBeta

. Hderextop

. [Ipeobpa3zoBaTenb CUrHAIOB

. ®oTossIeMEHT

0 1 N W AW

. lIxana

9. Jlamma

15.

B ocHoBe MeTo1a POTOKOIOPUMETPHH JICHKHT SBJICHUE ...
1. MWznydyenue (3MHUCCHS) CBETa
2. Tlornowmenue ceera

nJ-1.0IK -4

OOOCHOBBIBaCT M pealnu3yer B
npo(heCcCHOHATBHON  ICATEIBHOCTH
COBpEMCHHBIC  TEXHOJOTHH  C
HCTIOTB30BaHIEM npubOpHO-
UHCTPYMEHTAILHOH 0a3bl
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3. Bo30yxnenue atomMoB
4. TlepemsnyuyeHue cBeTa

16.

KamnbpoBounslii rpaduk CTPOAT B KOOpIUHATAX:

1. KOHUEHTpamMs OIPEHeIIeMOro BeIIeCTBa - ONTHYECKas
IUIOTHOCTH PAacTBOpPa

2. JUTMHA BOJIHBI - KOHIIEHTPALlUs pacTBOpa
3. InMHA BOJHEI - INIOTHOCTH PacTBOpPA

4. onTHYecKas IUIOTHOCTh PpacTBOpa - AJIMHa BOJIHBI

17.

Konnenrpanus cranmaptaoro pactsopa C., = 0,25Mr/mi, ero onrudeckas
mwiotTHocTh D¢, = 0,625, onTudeckas IUIOTHOCTH aHAIH3HPYEMOTO
pactBopa D, = 0,5. TTone3ysick MmeToioM cpaBHEHUs, BeIYHCIUTh Cy,
MI/MIL.

1) 0,125 2) 0,20
3) 0,25 4) 0,15

18.

KannbpoBouHsIif rpaduk cTposT B KOOpANHATAX:

1. KOHICHTpalusa OIpCACIAeMOro BEHICCTBA - ONTHYCCKaA
IJIOTHOCTb pacTBOpPA

2. I7IMHA BOJIHBI - KOHIIEHTpALUs PacTBOpa
3. JUIMHA BOJIHBI - IUIOTHOCTh pacTBopa

4. onTHYeCcKas IUIOTHOCTh pacTBOpa - AJIMHa BOJIHBI

19.

JIFOMUHECIICHTHBIN aHaIN3 OTHOCATK ........ ONTHYECKUM METOJaM
1. cexTpaibHBIM
2. HECHEKTPaIbHBIM
3. BU3yaJlbHbIM

4. (hayopecieHTHBIM

20.

Konuentpauus pactsopa C (Fe*®) = 0,2 mr/mn. U3 Hero MIPUTOTOBUIIN
myTeM pa30aBleHHs JPYroi pacTBOp B MepHOW kombe Ha 100 wut.
Conepranne C (Fe™) crama pasra 0,05Mr/mi1. OGbeM IIepBOTO PacTBopa,
BHECEHHBIH B KOJIOY paBHO MIL

21,

YcTraHOBUTE  COOTBETCTBHE MECXKIY
MAaTEMAaTHUYCCKUM BBIPAKCHUEM.

Do=my/m,,,
2)C,=m,/M -V
3)Cy=m, /M, -V

BUJIOM KOHIIEHTpalMu U €€

A) HOpMaJIbHas! KOHIIEHTpaLus
b) maccoBas moJis

B) MomsipHast KOHIIEHTpAIUs

22,

00wém 0,15 H. pacTBOpa CEpHOM KUCIIOThI, HCOOXOIUMBII [T OCAXKICHHSI
noHoB Oapust u3 60 mi1 0,2 H. pacTBOpa XJopHuaa Oapusi, paBeH MJL.

1) 80 2) 180
3) 40 4) 90

23.

B 200 t pactBopa comepxutcst 20 T comu. MaccoBas mons (%) conu B
pacTBope paBHa...

1)0,1 3) 20
2) 10 4) 0,2

24,

Jnst nmpurorosienus 1 i pacteopa HCI ¢ pH=2, HeoOxomumo
KHCJIOTBI.

MOJIb

25.

BemecTBo, M3MeHsIOIIEE CBOIO OKpPAacKy B 3aBucuMocTH oT pH cpensl,
Ha3bIBACTCS

26.

Jnst ycunenust tuaponm3a conu  xyopuaa kenesza (Il) B pactBope
HEOOXOOUMO ...

1) yBenuuuTh TeMmeparypy
2) m06aBUTh KUCIOTHI

3) yMEHbBIIUTH TEMIEPaTypy

nJ-2. OIlK- 4

Hcnonszyer OCHOBHbIE
€CTECTBEHHBIC, OHOJIOTHYECKHE U
npod)ecCHOHANIBHBIE  MOHATHS, a
TaKXKe METOAbl MpPU PpELICHHH
o0mrenpogeccHOHaTBHBIX 3a1ad
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4) yBeIMUYNTh KOHIICHTPAIUIO COJTH
21. YcTaHOBUTE  COOTBETCTBHE  MEXAy  CHMBOJIOM M Ha3BaHHEM
TEPMOMHAMUYECKON (DYHKIIUH.
HA 80298 A) sHeprus ' mb0ca
2) A HCgg b) sHTanenus
3HA Gozgg B) sHTpOnHS
28. Jst pacyera TemaoBoro 3hhexTa XMMUIECKUX PEAKIUi HCTIONB3YIOT ...
1) 3akon I'ecca 2) [IpaBuno Baar-T'odda
3) 3akoH ['enpu 4) IlpaBuso I'mb6ca
29. KommiekcHast conb K3[Fe(CN)g] Ha3bIBACTCS .....vevvvevrnvevrnnenene.
30. Jlns nenouky npespamennii Fe (OH), +0, + H,0 — X'5 X, + Al's X,
KOHEYHBIM BEIECTBOM X3 ABJISETCS .. ..
1) Fe 2) FeO
3) Fe,04 4) Fe30,4

I[To pe3ynpTaTam TecTa OOy4YalOMEMyCsS BBICTABISICTCS OICHKA «OTIMYHO», «XOPOIIOY,
«yIOBIIETBOPUTEIILHO» UJIH «HEYTOBIETBOPUTEIHHOY.

Kputepuu onenuBanust oTBeTa (Tabi.) MOBOIATCS A0 CBEACHHUS OOYyYaroIIMXCS J0 Hadaia
TecTUpoBaHUA. Pe3ynbrar TecTHpOBaHMS OOBABISIETCS O0YYaIOIIEMYCS HEMOCPEICTBEHHO IIOCJE €ro
cllayu.

hcaa (%% apasuaex oTaeron)
OrieHka 5 (OTIIMYHO) 80-100
Orienka 4 (xoporio) 70-79
Orenka 3 (yIOBICTBOPUTEIILHO) 50-69
Orenka 2 (HEYIOBJIETBOPUTEIHHO) MeHee 50

4.1.3 Ouenka pedepara

Pedepar — kparkas 3amuch UACH, COIEPIKAIIMXCSA B OJHOM I HECKOJIBKHX MCTOYHHUKAX, KOTOPAS
TpeOyeT yMEHHs COMOCTaBISATh M aHATU3UPOBATh pa3IMuYHbIe TOUKU 3peHus. Pedepar — ogHa u3z dopm
WHTEPIPETAIIMA WCXOJHOTO TEKCTa WU HECKOJBKUX HCTOYHHKOB. [lodTOMy pedepar, B OTINYHE OT
KOHCIIEKTa, SBJIAETCS HOBBIM, aBTOPCKHM TeKCTOM. HoBH3HA B JaHHOM cllyuyae MOJpa3yMeBaeT HOBOE
M3JI0KEHUE, CUCTEMATH3AIUI0 MaTepraia, 0COOYI0 aBTOPCKYIO MO3UIUIO TIPH COIOCTABICHUH PA3IMYHBIX
TO4YeKk 3peHus. PedepupoBaHue mpeanonaraeT H3NOKEHHE KAaKOro-TubOO BOMpoca HA OCHOBE
Kiaccuukanyuu, 0000IIeHHUS, aHAIM3a U CHHTE3a OJJHOTO WJIM HECKOJIBKUX NCTOYHHKOB.

Crnemuduka pedepara (1o cpaBHEHHIO C KypcOBOH paboTOil):
* HE COJICPIKUT Pa3BEPHYTHIX TOKA3aTEIbCTB, CPABHEHHH, PACCYKIICHH, OIIEHOK;
* Ja€T OTBET Ha BOTIPOC, YTO HOBOTO, CYIIECTBEHHOTO COJIEPIKUTCS B TEKCTE.
Crpykrypa pedepara:
1) TUTYBbHBIN JHCT;
2) mutad paboThI C YKa3aHUEM CTPaHMI] KaXK]JI0r0 BOIIpoOca, MoJABoNpoca (IIyHKTa);
3) BBe/ICHUE;

4) TEeKCTOBOE M3JI0KEHUE MaTepuala, pa30UToe Ha BOMPOCHI U MOJBOMPOCHI (MTYHKTHI, MOIITYHKTHI)
C HGO6XOI[I/IMI>IMI/I CCbUIKaMHU Ha UCTOYHUKH, UCITOJIb30BAHHBIC aBTOPOM;

5) 3aKiIr04YeHue;

6) CIIMCOK HCII0JIb30BAHHOM JINTEPATYPHI;
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7) TPUIOXKEHUS, KOTOpBIE COCTOST W3 TaONuL, JauarpaMM, rpaduKoB, PUCYHKOB, CXEM
(HeoOs3aTenpHas 4acTh pedepara).

HpI/IJ'IO)KeHI/IH pacmojiararorcsa IMmocCja€a0BAaTCIIbHO, COINIACHO 3arojioOBKaM, OTpaXxaromumM HX
COACPIKaHUC.

Hamnucanue pedepatrBHOM pabOThI cIeAyeT HaYaTh C U3JIOKEHUS TUTAHA TEMBI, KOTOPBIH OOBIYHO
BKitouaeT 3-4 myskTta. [ImaH AomkeH OBITH JIOTMYHO H3JIOKEH, pa3felibl IJlaHa B TEKCTe 00s3aTelnbHO
BbIensercs. [Inan 00s3aTenbHO TOHKEH BKIIIOYATh B ce0s BBEICHHUE U 3aKITIOUEHUE.

Bo BBeneHum (QopMynHpyrOTCS aKTYalbHOCTh, II€Th M 3anadu pedepara; B OCHOBHOW 4YacTh
paccMaTpuBalOTCA TEOPETHUECKHE MPOOJIEMbl TeMbl U MPAKTHKA peaU3alliil B COBPEMEHHBIX YCIOBHIX
CEJIbCKOTO XO35MCTBA; B 3aKIIOYCHUU TOJBOASITCS OCHOBHBIE MTOTH, BBICKA3bIBAIOTCS BBIBOJBI U
MPeII0KEHUS.

Pedepar 3aBepiaeTcst CiMCKOM HUCIOJIB30BaHHOM JTUTEPATYPHI.

33,[[3‘11/1 CTYACHTA IIpU HAIITMCAHUHN pe(bepaTa 3aKJIIOYAaK0TCA B CJICAYIOIICM:
1. Joru4HO M MO CYLICCTBY U3JIOKHUTH BOIIPOCHI IJIaHA,
2. YETKO C(i)OpMHpOBaTb MBICJIM, IIOCJICAOBATCIbHO MW SCHO MH3JIOKUTb MaTCpuall, IMpPaBUJIbHO
HCII0JIb30BATh TCPMHUHEI U ITOHATUSA,
3. 1mokxa3aThb YMCHUC NIPUMCHATH TCOPECTUUCCKUEC 3HAHUS HA ITPAKTUKE;
4. 1oka3aTh 3HAHHUE Marepuraia, pCKOMCHAOBAHHOT'O 1O TCME;
5. YMETH UCIIOJIB30BATh Hay‘IHBII‘/‘I MaTCpHall.

Pa60Ta, B KOTOpOﬁ JOCJIOBHO IICPCIIMUCAHBI TCKCT y‘Ie6HI/IKa, IMOCOOMST MM aHaJOrMYHas pa60Ta,
3allUIICHHAA paHeC APYIruM CTYACHTOM, HC OLICHUBACTCA, a TCMa 3aMCHACTCA Ha HOBYIO.

Heobxomumo cobmonath cpoku u mpasmia odopmiieHus pedepara. Ilnan paboTsl cocTaBiseTcs Ha
OCHOBE MpOorpamMMbl Kypca. PaboTta momkHa ObITh MOANKCAHA M JATUPOBAHA, CTPAHHIIBI IPOHYMEPOBAHBI; B
KOHIIE pa0OThI JAa€TCS CIIMCOK MUCIOJIb3YEMOM JINTEPATyPhl.

O6bem pedepata go0KeH OBITH He MeHee [2-18 CTp. MaIIMHOMKUCHOTO TeKcTa (aHajgor —
koMmbloTepHbId TeKcT Time New Roman, pasmep mpudra 14 depe3 monropa MHTEpBana), BKIIOUas
TUTYJIbHBIN JIUCT.

Tembl pedepartoB:
1. XapakTepucTuka XUMHYECKOTO AJIEMEHTA.
2. DUBNKO-XUMHUYECKHE METOJIbI aHATTN3A.

Pedepar onennBaetcst npernogaBateneM Kaeapbl, KOTOPbIM oQopMIIsSET JOMYCK K cAade 3a4eTa Mo
n3ydaeMomy Kypcy. Pedepar ornieHnBaercsi mpenogaBaTteeM —OICHKOM «3a4TEHO», «HE 3aUTEHOY.

IIxana Kpurtepnu oneHnBanus

OleHKA «3aUTEHO» - N3JI0’)K€HHE MaTepHaa JIOTHYHO, IPAMOTHO;

- cBOOOIHOE BJIaIECHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh W OOOCHOBATH CBOM CYXKICHHS TNPH OTBETE HAa KOHTPOJBHHBIE

BOTIPOCHI;

- YMEHHE ONHUCHIBATE XUMUUECKHE 3aKOHBI, SIBICHUS U IPOILIECCHI;

- YMEHHE TIPOBOANTH M OIICHUBATH PE3YyIbTATHI OIBITOB,;
- CIIOCOOHOCTH pemaTh XHMHYECKHE W aHAIMTHYECKHE 3aJa4yd (JTOMYCKAeTCsl HaJTMdne
MaJIO3HAYUTEIbHBIX OMIMOOK MM HEJOCTATOYHO MOJHOE PAaCKPBITHE COJEpKAaHUE BOIpPOCca
WJIY TIOTPEITHOCTD HENTPUHIMIIHAIBHOTO XapaKkTepa B OTBETE Ha BOIPOCHI).
OLEHKA «HE 3a4TEHO - OTCYTCTBHE HEOOXOJMMBIX TEOPETHYECKHX 3HAHMH; JIOMYLIEHB! OMINOKH B ONpE/ICICHUN
MOHSATHUI U ONMCAaHUH XMMUYECKHX 3aKOHOB, SIBJICHUH U MPOIIECCOB, UCKAXKEH UX CMBICH, HE
pelIeHbl XUMHUYECKUE 33jauH, HE IPAaBUIIbHO OLIEHUBAIOTCA PE3YNbTaThl OBITOB;
- HE3HaHHE OCHOBHOT'O Marepuaia y4eOHOI mporpamMMel, JIOITyCKaroTcsl rpyOble oMKy B
U3J0KEHUU.

Tembl pedepaTtoB u TpeboOBaHHA K HX OQPOPMIICHHIO M HAIMKCAHUIO CONEPKATHCA B METOAUYECKON
paspaboTke:

1. [JakumpoBa, C.C. Heopranwmueckas XuMHs [DIEKTPOHHBIA pecypc]: MeTOA. PEKOMEHIAIUU TI0
OpraHu3alli  CaMOCTOSITEIbHON paboThl OOyyaromuxcst IO HampaBieHHI0 noArotoku 36.03.01
Berepunapuo-canutapnast skcrepTusa, npoduiab ['ocymapcTBeHHBIH BETEpUHAPHBIN HAIA30p, YPOBECHB
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Tpouuk: @®I'bOY BO IOxuo-Ypansckuii TI'AY, 2021. - 56 c¢. — Pexum pocrymna:
https://edu.sursau.ru/course/view.php?id=5989: http://nb.sursau.ru:8080/localdocs/ivm/01499.pdf

4.1.4 KontposabHas pabora

KonTtponpHass pabora - MMChbMEHHOE 33/aHHe, MPEAYyCMaTPUBAIONICE CAMOCTOSTEIbHBIH OTBET
CTyZIeHTa B CBOOOIHOW (opMe Ha MOCTABICHHBIC BOMPOCHL. B KauecTBe BOMPOCOB MOT'YT UCIIOJIb30BAThHCSI
BOTIPOCHI, BXOMSIIME, KaK B IUIAH JICKIHOHHBIX 3aHATHM, Tak ¥ CHOPMYIMPOBAHHBIC IMPEroaBaTeieM
JIOTIOJTHUTEIBHO B COOTBETCTBHH C TEMATHUKOM JICKIIMOHHBIX 3aHATHIA H/WJIM TEMaMH, PEAYCMOTPSHHBIMHU
JUISE CaMOCTOSITEIBHOTO W3YYeHHUs. Bpems mpoBeicHHs] KOHTPOJbHOUW paboTel - He Oomee 90 mMuH Ha
paboty. Jlist moBbiieHHsT 3()(HEKTUBHOCTH JaHHOH (OPMBI KOHTPOJsST HEOOXOJMMO HCIOJIB30BATh
HECKOJIbKO MX BApPHAHTOB.

OreHka pe3yabTaToB KOHTPOIBHON PaOOTHI MPOU3BOAUTCS O S-TH OATLHOM CHCTEME:

Ouenka Kpurepuu

OrneHka 5 - [IOJIHOE PACKPBITUE TEMBI;
(oTnM4IHO) - YKa3aHUe TOYHBIX HA3BaHUH U ONPEIEICHHN;
- IpaBWIbHAsE GOPMYJIMPOBKA MOHATHH U KaTeropuii;

- BCC 3aJa4M pCIICHbI IPABUJIBHO

OrneHka 4 - HEZIOCTaTOYHO MOJIHOE, [0 MHEHUIO IPEerojaBaTess, paCKphITHE TEMBI;

(xoporo) - HECYNIECTBCHHBIC OIIMOKM B ONpPEAEICHHHM IOHATHA M KaTeropui, ¢opMmymax,
CTaTUCTUYECKUX JAHHBIX U T. M., KapIUHAIHHO HE MEHSIOIUX CYTh H3JI0KEHUS,

- 3a1a49U pCUICHbI, HO AOITYIICHbI HETOYHOCTHU B O(i)OpMJ'IeHI/II/I

Orenka 3 - OTBET OTpaXkaeT o0lliee HANPaBICHUE N3JI0KEHHUS JISKIIMOHHOTO MaTepHaa;

(YHOBIETBOPUTEIHHO) - HaIIM9He JOCTATOYHOTO KOJMYECTBA HECYIIECTBEHHBIX WM OHOW-IBYX CYIIECTBEHHBIX
OImMOOK B OTpEACICHUN MOHATHH U KaTeropuid, GopMynax, CTATUCTHICCKUX JaHHBIX U T.
I.;

- pemiero 50% 3anau

- IPU pelIeHUH 3a/1a4 TOMYIICHBI OITUOKH

Ouenka 2 - TEMa HE PacKphITa;

(HEYIOBIETBOPUTENBHO) - 00JIBIII0€ KOJMUYECTBO CYIIECTBEHHBIX OIINOOK;

- 3a/1a41 HC PCHICHBI

[To nucuumnianHe OOydYaromMecs BBIMOIHSAIOT OAHY KOHTPOJIbHYIO paboThl B MEPBOM CEMECTpE MO TeMe
«OCHOBBI O0IIIEH XUMHUNY.

Bonpocsl 1J11 NOATOTOBKH K KOHTPOJILHOI padoTe

1. Hokaxwure KucaoTHeA xapakrepSO; Mn,Oy..

2. Haiigure maccy 5,6 11 (H.y.) rasa, ero IioTHOCTb [0 BO3yXY paBHa 2.

3. .Bprumciure MOJSIpHYIO Maccy SKBHBaneHTa LuHKA, eciiu 1,304 r ero BeITeCHWIM M3 KHCIOTHI 438 Mu1 Bopopona,
HU3MEPEHHOr0 TpH H.Y.

4. CocraBUTh 3HEpreTHYECKYI0 quarpaMmy mMonekyisl O, MBC. OnpenennTe KpaTHOCTB CBSI3H.

5. Jaiite oOmyr XapakTepuCTHKy dieMeHTa Mn (cTpoeHme aroma, 3JeKTpoHHAs (OpMyJia, BaJEHTHBIE BO3MOXHOCTH,
CTENEHb OKUCIIEHUS, IPOU3BOIHEIE).

6. oxaxure aM(pOTEpHBII XapaKkTep THAPOKCHIA ATIOMHHHS.

7. Jlna BoccranoBieHus meaun u3 oxcuaa mean (II) mspacxomoan Bomopox oobsemom 1,12 1 (H.y.). Ckompko Meau (B T) Ipu

5TOM BBIAEIHIIOCH?

IIpu cropanuu cepsl B kuciopoae oopazoBaioch 12,8 T SO,. UeMy paBHBI SKBUBICHTHI CEPHI U €€ OKchaa?

9. CocraBbTe CTPYKTYpHYIO (hopMyiry HochOpHOIl KUCIOTEI, YKaKUTE BUABI XUMUYSCKOH CBS3U B 9TOH MOJICKYJe YKaKHTe
KaKHE CBSI3U «PBYTCS MPH AUCCOLHAIHH.

®
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10.
11.
12.
13.

14,
15.

16.
17.

18.

19.
20.

21.
22.
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Haiite oOmiyro xapakTepucTHKy odiieMeHta Ca (CTpoeHHe aToMa, 3JIeKTpOHHAs (OpMyna, BaJCHTHBIE BO3MOXKHOCTH,
CTETICHb OKUCIICHHUS, TPOU3BO/IHBIC).

Jokaxwute 0OCHOBHBIN XapakTep okcumoB: CaO u MnO.

Kakoif 00eM IIpH HOPMaTbHBIX YCTOBHAX 3aHMMaioT 27107 Mosexyn raza?

[Ipu B3ammopeiicTBum 3,24 T TpeXBaJCHTHOTO MeTala ¢ KHCIOTOH Beensercs 4,03 11 Bomopoma, W3MEpPEHHOTO NpH
HOPMAaJIBHBIX YCIIOBHSAX. BEIUNCIUTE MOJIIPHYIO MacCy 3KBHBAJICHTA METalla M €T0 aTOMHYIO Maccy.

CocTaBHUTh SHEPreTHUECKYI0 Anarpammy mMoiekyinsl H, MBC. OnpenenuTs KpaTHOCTh CBSI3H.

Maiite o0uryto xapakTepucTiKy syemeHnTa K (cTpoeHne atoma, 3JeKTpoHHas popMysia, BaJICHTHbIE BO3MOKHOCTH, CTETICHb
OKHCJICHUSI, TIPOU3BO/IHEIE).

Jokaxure aM(poTepHBII XapakTep THAPOKCHA LINHKA.

BriBecT (opMyny BemecTBa, €CIM MacCOBBIE JOJIM COCTABIISIOIIMX €ro 3JIEMEHTOB COOTBETCTBEHHO PaBHBI: HATPHS —
0,3243, cepor — 0,2255, kucnopona — 0,4502.

PaccunTaTh MOJSPHYO MacCcy SKBHBAJICHTa METAJUIA, €CITH [IPH COSAUHEHNH 7,2 T MeTajia ¢ XJ0poM ObLIO MoIydeHo 28,2 T
comi. MossipHas Macca SKBHBaJICHTa XJopa paBHa 35,45 r/mMonb. OtBet: 12,15 r/Mo1B.

COCTaBUTD SHEPTETHUECKYIO AUarpaMmy Mojekymsl He,” MMO. OnpeetuTh KpaTHOCTD CBSI3H.

Haiite oOmyro xapakTepucTuky »37emMeHTta MQ (ctpoeHue aTtoma, 3JeKTpoHHas (opMyia, BaJICHTHBIE BO3MOXKHOCTH,
CTETICHb OKUCIICHHUS, TPOU3BO/IHBIC).

Hoxaxurte kuciaoTHbii xapaktep okcunos: Cl,0s; P,Os..

KakoBo cooTHoIeHue 00beMOB, 3aHruMaeMbIX 1 Mosib O, 1 1 Mosb O3 (YCI0BUS OJMHAKOBBIC)?

[Mpu HarpeBanuu 20,06 r MeTaswa 66110 NoTyyeHo 21,66 r okcuna. Haiiaure MOJISIpHYIO Maccy SKBUBaJICHTa MeTaa.
Moutekyna BF3 HMEET IUIOCKOCTHYIO CTPYKTYpY, a NF3— 00BeMHy10. B ueM npudnHa pa3nudust B CTPOCHUH MOJIEKYIT?

HaiiTe 00IIyI0 XapakTepUCTUKY 3JeMeHTa P (CTpoeHne aroMa, 31eKTpoHHas (JOpMyJia, BaJICHTHBIE BO3MOXHOCTH, CTEIICHb
OKHCIICHUSI, TIPOU3BOJIHEIE).

Jloka)xuTe OCHOBHBII XapaKkTep TUIPOKCUIOB KaibLus u sxenesa (11)..

CKOJIBKO CEpHO KUCIIOTHI HAI0 UCTPATHUTH AJISI HEHTpanu3auu 4 MOJIb THIPOKCHAA HATPHS B CIIydae 0Opa3oBaHMS KHUCIOH
comu?

[pu B3ammopeticterm 150 T HaTpus ¢ U30BITKOM Xyopa oOpazoBanochk 381 r xiopuna Harpus. Haiftu MomspHyro Maccy
SKBHBAJICHTa HATPUS.

CoctaBbTe 3HepreTudeckyro nuarpaMmy mMosiekynsl HE. Onpenenute mopsiiok cBsi3u.

Maiite o01yto xapakrepuctuky snemenTa C (CTpoeHue aToMa, 3JeKTpoHHas GopMyra, BaJICHTHbIE BO3MOXKHOCTH, CTEIICHb
OKHCIICHHS, TPOU3BOJIHEIE).

Jokaxute aMm(pOTepHbII XapaKkTep OKCUIA LIMHKA U 0JIOBa.

BeiBecTH HCTHHHYIO (GOpMYJy COEIMHEHHs, MOJEKYJsipHas Macca KOTOporo pasHa 84, a cojep)KaHHe SIIEMEHTOB
cnenyroniee: Mmaraus — 28,5%, yrnepona — 14,3%, kuciopona — 57,2%.

Omnpenennte MOJISIPHYIO MacCcy SKBHBAJICHTA IBYXBaJCHTHOTO MeTaja, eciu 14,2 T okcuaa 3Toro Metamwia oopasyiot 30,2 T
cyibhaTa Meraia.

O0wscHute, mouemy mMonekyna CF, mmeer terpasapuueckyro, a CO, — nuHeitHyI0 dpopmy. Onpenennte ruOpuIHOE
COCTOSTHHE BaJICHTHBIX OpOMTalIell aToMa yriepoaa B JaHHBIX MOJIEKyJIax.

Haiite o0uryro xapakTepuCTHKy dneMeHTa AS (CTpOGHHE aToMa, JJIEKTPOHHAs (OpMyJa, BaJ€HTHBIE BO3MOXHOCTH,
CTETIeHb OKHUCJICHUS, IPOU3BOIHEIE).

Jlokaxxute OCHOBHBIM XapakTep TUAPOKCHIA Oapusi U MarHus.,

CKONBKO CepHON KHCIOTHI HaJI0 UCTPATHUTh I HEUTpaTu3auy 4 MoJIb THAPOKCHAA HATPHUS B Cllydae 0Opa30BaHUS KUCION
comu?

IIpu B3ammozeiictBum 150 T HaTpusi ¢ U30BITKOM Xjopa obOpazoBanoch 381 T xmopuna Hatpus. HailTu MoJsipHYIO Maccy
SKBUBAJIEHTa HATPUSI.

CocraBbTe sHEpreTudeckyro auarpaMmy Mosiexynsl HF, onpenenure B Hell HOPSIIOK CBA3H.

Haiite 001IyI0 XapaKTepUCTHKY 3JeMeHTa Si (CTpoeHHe aToMa, 3JIeKTPOHHAs (OpMyJIa, BaleHTHbIE BO3MOKHOCTH, CTEIICHb
OKHCJICHUSI, TIPOU3BOJIHEIE).

JlokaxwuTte KUCIOTHBIA XapakTep okcuaoB SeO,; CrOs.

Kaxkoii 06bem kuciiopoaa norpedyercs s nomydenns 60 T okeuna meau (1), 80 r okenna maraus?

PaccunTaiiTe MOJSpHYIO MacCy SKBHBAJE€HTa KHCJIOTHI, eciu Ha HedTpanmzamuio 0,009 kxr ee m3pacxomosano 0,008 kr
THIPOKCHIA HATPHS.

Kaxkas u3 gactur 6osee ycroiunsa He, umu He, ? O6BsICHATE NPUUNHY YCTOMUMBOCTH C TOUKH 3PEHHS METOA
MOJIEKYJISIPHBIX OpOUTAIEH.

Jaiite 0011yI0 XapakTEpUCTHKY 3JieMeHTa S (CTpOeHHe aToMa, JIeKTPOHHas (opMmyria, BaJIeHTHbIE BO3MOXHOCTH, CTEIIeHb
OKHCIICHHS, TIPOU3BOIHEIE).

Kakoii 00bem ra3za peraenurcs npu ooxkure 500 T kapOoHaTa KambIws?

Hammcarts ypaBnenue peakimu Fe(OH); ¢ consiHOM KMCIOTOM, IPpH KOTOPOH 00pa3yloTcs CiIeayIolue COeqMHEHHS Kee3a:
a) AUTUAPOKCOXIIOPH, 0) THIPOKCOXIOpHU, B) Tpuxiopu]. Berancnnts sxBuBanenT Fe(OH); B kaka0ii U3 9THX peakuuii.
IIpn BoccTaHOBJIICHMM BOZOPOJOM OKCHIA MeTaula Maccoi 2,68 r obOpasoBasack Boma maccoit 0,648 r. Bwrumcmure
MOJISIPHYIO MacCy 3KBUBAJICHTA METAJLIA.
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OObsICHUTE TapaMarHUTHBIE CBOMCTBA MOJEKYJBI KUCIOpoAa ¢ mo3unuid mMetoma MO. Bo3MOXXHO JIM 3TO caenath ¢
momotkio Mmerona BC?

Haiite oOmryro xapakrepuctuky diemeHTa CU (cTpoeHHe aToMma, 3JIEKTpOHHas (OpMyJa, BaJCHTHBIE BO3MOXHOCTH,
CTETIeHb OKHCJICHUS, IIPOU3BO/IHBIE).

Jlokaxwute OCHOBHBIN XapakTep okcuaoB BaO u K;0.,

CKOJIBKO CepHON KHCIIOTHI Ha[l0 HCTPATHTD IUIS HEUTpaTu3auu 4 MOJIb THAPOKCHIA HATPHS B CIIydae 00pa3oBaHMS KUCION
conu?

[pu B3ammonericTBuu 150 T HaTpus ¢ U30BITKOM Xyopa oOpazoBanochk 381 r xjiopuaa Harpus. Haiftu MomsipHyrO Maccy
9KBUBAJICHTA HATPUSI.

CocraBbTe SHEpreTUdecKyto auarpammy mMoiiekynsl HCI, onpenenure B Heil OPSIOK CBSI3H.

JaiiTe 00IIyI0 XapaKTePUCTHKY 3JieMeHTa Fe (cTpoeHme aToma, 3JeKTpoHHAas (opMyJia, BAJICHTHBIC BO3MOXKHOCTH, CTCTICHB
OKUCIICHHS, TIPOU3BOIHEIC).

Hokaxwure amdoTepHbIit Xapaktep okcuna CryOs,

Ckomnbko xucnopona O, HeoOX0auMo [T TOTHOTO cropanus 16 m H,?

Mertann maccoit 2 T coenunsiercs ¢ 17,78 T 6poma u 3,56 T cepel. MossipHast Macca SKBHBAJIGHTa cepbl paBHa 16 T/MOIb.
OmnpenennuTs MOJSIPHBIE MAaCCHI KBUBAJICHTOB MeTajlIa 1 OpoMa.

Haiite obmryro xapaktepucTuky smemeHTa N (CTpoeHHe aToma, dIIeKTpoHHAs (opMyiia, BaJICHTHBIE BO3MOXXHOCTH, CTETICHb
OKHUCIICHHS, TIPOU3BOIHEIC).

AHTHAPUAAMHU KaKUX KUCJIOT SBJISIOTCS CIEAyIoNHe KUCIoTHbIe OKeu bl SO3, N,Os, MNn,O7, P,Os5?

Haiinute Maccy u uncno mosexyan 11,2 1 kucioposaa nmpu H. y.

Uemy paBHBI MOJSIpHBIE MacChl DKBHUBAJEHTOB XpOMa B €ro OKCHAax, coaepxkammux 76,47; 68,42 u 52,0% xpoma?
Omnpenenure BAICHTHOCTh XPOMa B KXKJOM K3 3TUX OKCHIOB U COCTaBbTE UX (POPMYIIBL.

CBsI3yIOIIME U Pa3phIXJIIONIUE MOJICKYIIIPHBIC OPOUTAIN, W3MEHEHHE YHCPTHH JICKTPOHOB HA HUX IO CPABHEHUIO C
SHEPTHUsIMH Ha UCXOTHBIX ATOMHBIX opOuTaisix. [IpuBeaure mpuMepsl.

Haiite o0uryro xapakTepucTuky 3neMeHTa Cr (cTpoeHHe aToMa, SJIeKTpoHHAs (opMyIIa, BAICHTHBIC BOSMOKHOCTH, CTCTIEHB
OKHUCIICHHSA, TIPOU3BOIHEIC).

Hanuummre Gopmysbl OKCHIOB, COOTBETCTBYIOIIMX yKa3aHHBIM KucioTaMm u rumpokcugam: H,SiOz; Cu(OH),; Fe(OH)s;
H3B03; HNO3

Omnpepennte 00beM BOJOPOa, BCTYMAIOIIETO B PEaKIHIo ¢ 15 11 Kuciaopoaa mpu odpazoBaHud Boasl. OOBEMEI ra30B
U3MEPEHBI TIPH H.Y.

PaccuuTaiiTe MOJSIpHYIO MacCy SKBUBAJEHTa KUCJIOTHI, €CIM Ha HEUTpanu3anuio €€ 9 T. M3pacxof0BaHO 8T THAPOKCHUIA
HATPHSL.

CocrtaBbTe CTPYKTYPHYIO (DOPMYITy CEPHOM KHCIIOThI, YKAXKUATE BHIBI XUMUICCKOMN CBSI3U B 3TOM MOJIEKYJIC. Y KOKUTE KaKue
CBSI3H «PBYTCS» MPH JAUCCOIIHAIINH.

JlaiiTe 00IIyIO XapaKTEPUCTHKY 3jieMeHTa Si (CTpoeHHe aToMa, 3JIeKTPOHHAst (popMyIia, BaJIECHTHBIE BO3MOXHOCTH, CTEIIECHb
OKHUCIICHHS, TIPOU3BOIHEIC).

CoctaBuTh (OpPMYJIBI HOPMAIBHBIX M KHCIBIX COJICH KadWsg W KalbIUs, OOpa30BaHHBIX: a) YrOJNBHOH KHCIOTOH; 0)
opTodochopHOl KHCIOTOH.

Haiinure maccy u unciio Mosekyan 22,4 mil xJiopa mpu H. y.

Omnpenenute MOJISIpHBIE Macchl 3KkBUBaNeHTOB H,SO,4 B cileqyronnx peakusx:

a) H,SO4+2K0OH = K,S0O4+2H,0

6) H,SO4+KOH = KHSO,4+H,0

Jaiite o0uLyI0 XapakTepucTHKy 1ementa Al (cTpoenne atoMa, 2JIeKTpOHHAs POpMyJia, BaJIEHTHbIE BO3MOKHOCTH, CTENEHD
OKHCIICHHS, TIPOU3BOJHEIE).

Busl xumuueckux cBsizeil. KoqndecTBEHHbBIC M Q9HEPTETHUSCKUE XaPaKTCPUCTUKA XUMUYECKHIX CBSI3CH.

ITepuoanaeckwuii 3axon u [1CD JI.. Menaeneesa. Ctpykrypa I[1CD.

KBaHTOBBIC YMCHa. DJIEKTPOHHBIC CTPYKTYpHI 3neMeHToB. [IpaBmna ['yHIa, MPHUHIMII HAaMMEHBIIEH SHEPTHH, IPABUIIO
Kneukosckoro, npunnun Iaymnu.

MeTtobl pacuera KoBajeHTHOH cBsizu. MBC.

[onsaTue o pacTBOpax, Kiaccu(HUKaIus, pacCTBOPUMOCTb.

Teopuu pacTBOpOB.

CriocoObI BEIpaKEHUS KOHIICHTPAIUU pacTBopoB (®, 00.%, C,,, C,, Cm, T).

OCHOBHBIE TIOJIOKEHUST TEOPHUH IJIEKTPOIUTHIECKON qucconnanui. CTeneHb U KOHCTaHTa JTUCCOITUAIUH.

3axoH paz6asneHust OctBanbaa. [IOHATHE O CHITBHBIX M CTA0BIX AJIEKTPOIINTAX.

CunbHble dsekTpoauThl. Teopus J{ebast-Xrokkens, Ko3QPUITUEHT aKTUBHOCTH, NOHHASI CHJIa PACTBOPOB.

Cna0sre >nexTponuTsl. [Ipon3BeaeHne pacTBOPUMOCTH.

Teopun KuCIIOT ¥ OCHOBaHMU: T. AppeHnyca, T. bpencrena- Jloypu, 1. JIstouca, 1. [Tupcona.

HMoHnHoe npousBeieHne BObI.

BonopoaHblil ¥ THAPOKCUIIBHBIN [TOKa3aTeb.

I'unponus coneit. CTeneHb U KOHCTaHTa TUAPOJIU3A.

OcHoBHble nonoxeHus reopuu OBP.

MeTonbl pacueTa OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMIA: METO AIEKTPOHHOTO OaaHca.

OCHOBHBIE OKHCIIATEIIN U BOCCTAHOBUTEIIH.

33



94. BimsHHE peaKluy Cpelbl Ha MOBEACHUE OKUCIUTENCH. PacueT SKBUBaICHTHON MaCChl OKMCIMTEISL.

95. Ompenenure MaccoByio momo (%) xmopuma Kanust B pacteope, comepxkariem 0,053 kr KCI B 0,5 1 pactBopa, mIOTHOCT
koTtoporo 1,063 xr/m.

96. K pactBopy o6pemom 250 cM, maccoBas noist HNO3 B kotopom 50% a mmotHOCTS 1,3 T/CM, Iprimiiy Bogy o0beMoM 1 1.
Omnpenenure MacCOBYIO JIOTIO KACJIOTHI B TOJIyYEHHOM PACTBOPE.

97. B 100 r 10-%-HOro pacTBOpa COJSHOMN KHCIOTHI PACTBOPHIA 2,9 1T XJIOPOBOZOPOJA, H3MEpeHHOro pH Temmeparype 17 °C
u nasnennu 0,97 atm. KakoBa MaccoBasi 1011 XJI0pOBOIOPOA B ITOJIYYEHHOM pacTBope?

98. 4.PactBop oOBbeMoM 250 M1 copepskuT 7 T TuApoKcHIa Kanus. KakoBa MoJsspHasi KOHIIEHTpALKs 3TOTro pacTBopa?

99. 5.B Bozae maccoit 128 T pacTBopriIM METHIIOBBIHA cupT oO6bemMoM 40 M U tutotHOCThIO 0,8 T/MiI. OnpesienuTe MOJIIpHYIO
KOHLIEHTPALMIO MOJIYYE€HHOTO pacTBopa, eciu ero p= 0,97 r/mi.

100.6.50 M 0,3 M pactBopa conu pa3dasuiu Bojoii 10 80 M. KakoBa MOsipHAst KOHIICHTpAIHS IOTYYCHHOTO pacTBopa?

101.PaccunTaiiTe MOJSIpHYIO KOHICHTPAIMIO PAcTBOpa CEPHOI KHUCIOTHI ¢ MaccoBoi noned 0,4, MIOTHOCTh KOTOPOTO paBHA
1,32 r/mm.

102.KakoBa MomsipHast KoHIeHTparms 50%-Horo pactBopa a30THOH kucnoTs! (p= 1,31 r/mim)?

103.0Ompenenure MaccoBYIO JOJIIO XJIOPOBOJOPOIa B PACTBOPE C MOJLIPHON KOHIeHTpauen 8 Mons/i (p= 1,123 r/mi).

104.Kaxoit 066em 36,5%-HOTO pacTBOpa cossiHOM Kucnotsl (p=1,18 r/cM) HeoOxoaumo B3sTh I mpurotoBieHus 1000mi 0,1
M pactBopa?

105.Kaxyto Maccy mMoBapeHHOH COJIM M BOJBI HY)KHO B3ATh 1ist mpurotoBieHus 200 r 15%-Horo pactBopa?

106.CkobpKO rpaMMOB HUTpaTa Kaiust notpedyercs st npurotosienus 0,4 1 2 M pactBopa ero?

107.B kakoii macce 5%-HOro pactBopa ruipokcuaa Hatpus HyxHO pactBoputh 10 r NaOH  mns nomyuenus 10%-Horo
pactBopa?

108.CkosbpKO TpaMMOB XJIOpHIA HATpHs HY:KHO pacTBopuTh B 100 T 15,5%-HOro pactBopa, uTOOBI €ro KOHIICHTpAIMs CTaja
paBHoit 18,5%7?

109.Yemy paBHa Macca BOJpBI, KOTOpyo HeoOxoammo mpuianuth K 200 r pactBopa ¢ maccoBoit momeir  NaOH 30% s
MIPUTOTOBIIEHHS PACTBOpA TUAPOKCHAA HATPUS ¢ MaccoBOU ponel 6%?

110.Kakoit 06vem 54%-Horo (110 Macce) pacTBOpa a30THOH KHUCIOTHI (IUIOTHOCTH 1,34r/Min) cienyet mo0aBUTh K 1 71 BOABI IS
MIOJTy4eHHs pacTBopa, coaepkamero 5% HNO; ?

111.Cmemamu 300 r 20%-w0ro 1 500 T 40%-HOTO PAacTBOPOB CEPHOW KHCIOTHL. BBIYHCINTE MacCOBYIO JOJIO KHCIOTH B
MIOJTy4YE€HHOM PacTBOpE.

112.Kaxue maccel pactBopoB NaOH ¢ konuenrpanusamu 10 m 25 % nyxHO cmemarsh ans nomydenust 200 r 20%-Horo
pactBopa?

113.Kakue o6wembl 93,6%-HO# cepHOM KUCIOTHI (MIOTHOCTH 1,83 /M) U Bombl moTpedyercs s npurotosiacnus 1 1 10%-
HOTo pactBopa ee (IoTHOCTh 1,14r/Mi1)?

114 Kakoii oObeM pacTBOpa CEpHOH KHCIOTHI IUIOTHOCTBIO 1,8 T/Mi1 ¢ MmaccoBoi noineit H,SO, 88% wHanmo B3sTh Iuis
MIPUTOTOBJIEHHUS pacTBOPa KUCIOTh 00beMoM 300 M1 u mioTHOCTHIO 1,3 1/MI1 ¢ MaccoBoi noneit H,SO,  40%.

115.Ckonbko rpammoB Na,COz Heobxoanumo st B3aumoeiicteus 100 mia 4 H. pactBopa HCI?

116.Cxonbko nutpos 0,15H pactsopa AgGNO; Heobxoaumo miist oomena peakuuu ¢ 0,5 11 0,3 H. pactBopa AlCl;.

117.Cxkonpko nutpoB 6 H. pactBopa NaOH cnemyer mo6aButs k 4,5 1 0,8 H. pactBopa KOH, 4T0o0BI cMemaHHEIN pacTBOp
OKazaJcs AByHOPMaJIbHbIM?

118.B 350 r Bomer pactBopeHO 50 T KpHCTAIIOTHApaTa. BBIYACIHTE MAacCOBYIO IOJIO KPHCTAILIOTHApaTa W OE3BOJHOTO
cynbdara xenesa (I1) B pactope.

119.Haiitu maccel Boasl U Memuoro kymopoca CuSQO, -5H,0, HeoOXoauMble [Uisi MPUTOTOBICHHS OJHOTO JIUTPA PacTBOPA,
conepixkaiero 6% (macc) 6ezonuoii conu (p =1,084 r/mui).

120.Kaxo#t o0beM 96%-Hoit (1o Macce) cepHoii KucioTsl (p =1,84 1/MI1) M KaKyto Maccy BOJbI HY)KHO B3SITh JJIsl IPUTOTOBIICHHUS
200 M 15% (o macce) pactBopa cepHoit kucioTsl (p =1,10 /).

121.BerunciuTe KoHIEHTparmio noros [H'] 1 pH 0,15 M pacteopa HAc (YKCyCHas KHCIIOTa).

122.Bprunciure pH 2,5 M pactBopa ruapazuna NoH, - H,O ([NH4-NH;] OH)

123.Konuentpanus uworos [H'] npu cramnapTHoii TemmepaType paBHa 2,5 - 10 mons/n. Beranciure KOHLIEHTPALUIO UOHOB
[OH'], pH u pOH B 3TOM pactBOpE.

124 .Brraucnure xoHnenTpanuio nonos [OH] B pactBope, pH xotoporo 5,05.

125.Kak u3MeHuTCs KoHIeHTpauus nonos [H'] npu usmenenuu pH pactsopa ot 2 10 5?

126.Bsranciure pH 0,04 M pactBopa HCL.

127.Borancnute pH pacTBopa a30THON KHUCIIOTHI, €CJIH MacCOBast A0t KUCIOTHI B pacTtBope 4,2% (p =1.02 r/m).

128.CocraBbTe MONEKYISIPHBIE M HOHHBIE YpaBHeHus ruaponusa coiu CuCl, + H,0 —

129.CoctaBbTe MOJIEKYIISIPHBIC M HOHHBIC YpaBHEHUs ruaposm3a coau CusPO, + H,O —

130.CocraBbTe MOJIEKYJISIDHBIE M HOHHBIC YpaBHeHuUs rugponusa comn NaF + H,O0 —

131.CocraBbTe MONIEKYIIIPHBIC U HOHHBIC YpaBHEHUs ruapoimn3a conu CaSO, + H,0 —

132.CocraBbTe MOJIEKYJISIpHBIE M HOHHBIE YpaBHeHuUs ruapoausa coian Na,CO; + H,0 —

133.CocraBbTe MOJIEKYIJISIpHBIE M HOHHBIE YpaBHeHus rujaponnsa comn  K;PO4+ H,O —

134.CocraBbTe MOJIEKYJISIpHBIC M HOHHBIE YpaBHeHuUs ruapoaunsa comn K, SO; + H,O0 —

135.CocraBbTe MONEKYISIpHBIC M HOHHBIC ypaBHeHus ruapoiusa coiau NaClO + H,0 —

136.CocraBbTe MONEKYISIpHBIC K HOHHBIC YpaBHeHHs ruaponu3sa coid Mn(NO3), + H,O —

137.CocraBbTe MONEKYIISIpHBIC H HOHHBIC ypaBHeHHs ruapoiusa coau CaCl, + H,O —
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138.CocraBbTe MOJIEKYIISIPHBIC  HOHHBIC YPaBHEHUS rUApom3a conn Mg,Se0,+ H,O —

139.Hanumure OBP MeToa0M 3JIEKTPOHHOTO OaaHca, YKaKUTe OKHCIHTENIb W BoccTtaHoBuTeas: NaNO; + MnO, + KOH —
NaNO, + ...

140.Hanwmmre OBP meTomom 3ekTpoHHOTO OanaHca, yKakuTe oKucauTens u BocctaHoBuTens: NO + KMnO, — MnO, +...

141.Hanwmmre OBP mMeTomoM snekTpoHHOTO OallaHca, yKaKUTe OKUCIUTENs U BoccTaHoBuTens: KMnO, + Kl+ H, SO, — J, +

142 Hanummure OBP MeTomoM 35eKTpoHHOTo OanaHca, yKaKUTe OKHUCIUTEIb U BoccTtaHoBuTens: H,0,+ KMnO, + H, SO, —
O3 +...

143.Hanumure OBP MeTo10M 3JIEKTPOHHOTO OanaHca, yKaXuTe OKUCIUTENb U BoccTtanoBurens: MnO, + HCl — Cl, + MnCl,
+...

144 Hanummure OBP MeTomoM 35eKTpoHHOTO OanaHca, yKaKUTe OKHCIUTEIb U BoccTaHoBuTenb: KBr + KMnO, + H, SO, —
Br, + ...

145.Hanmmmure OBP MeTomom 31ekTpoHHOTO 6ananca, yKaXXuTe OKHCIUTENb U BoccTanoBurens: KMnO, — MnO, + K,MnO, +

146.Hanmmmre OBP mMeTtomoM amekTpoHHOTO OanaHca, yKaKUTE OKHCIUTENh U BoccTaHoBUTenb: HN3; + KMnO, + H, SO, —
MnSQO, + N, +...

147 Hanwmmre OBP MeTomoM 351eKTpoHHOTO OanaHca, yKaKUTe OKUCIUTENh U BoccTaHOBUTENs: MNO, + SO, — MnS,0¢ +...

148.Hanmmmre OBP MeTomom snekTpoHHOTO OanmaHca, YKaKUTe OKUCITUTENh W BocctaHoBHTEeNb: Na,SO; + K,S + H; SO,
—>S+Hzo +...

149.Hanumure OBP MeTomoM 351eKTpOHHOrO OanaHca, YKaKHUTE OKUCIUTENs U BocctaHoBHTENNb: KMNnO, +Na,S + H, SO4 —
MnSO4 +...

150.Hamuumre OBP MeTomoM 31eKTPOHHOT0 OataHca, yKaKHUTE OKHCIUTENb U BoccTaHoBHTenb: MNO, + HClI —Cl, +...

4.1.5 UuauBuayajibHbIe JOMAIIHUE 3aJaHUS

WuauBuayaibHble JOMallHUE paboThl (3ahauyd, YpaBHEHHS pEakluil) KaKk pa3HOBUIHOCTb
CaMOCTOSITENIbHOW paboThl 00yyaroImuxcs, sIBIASETCS OAHOM M3 (OPM TEKYIIEro KOHTPOJS 3a YCBOCHHEM
MU y4yeOHOro Marepuasa o AUCLUILINHE.

Ilenpro Hanmucanus UHIUBUAYAJIbHON JlIOMallHEH paboThl sBIsSETCS NIIYOOKOE H3ydeHUe
MPeJIaraéMoro TEOPETUYECKOro BOMPOCa, ONpe/leeHne OCHOBHBIX MPOOIeM, aHaJIu3 MyTeH, cioco0oB U
METOZIOB MX pelIeHUs M pa3paboTka MPeaoXKEeHUM M peKoMeHJanuil; GopMupoBaHHEe y 0Oydaroluxcs
HaBBIKOB CAMOCTOSATEIBHOTO N3yYeHHsI yueOHOTo Marepuara.

WunuBuyaibHble JOMAIIHUE pabOThl JOJKHBI CIOCOOCTBOBATh (POPMUPOBAHHUIO Y OOyUArOIUXCS
HaBBIKOB CaMOOOYYEHHsI, MOBBILICHUIO X TEOPETHUECKOM U MpOo(eCcCHOHAIBHON MOATOTOBKH, JTYYIIEMY
OCBOEHHMIO Y4eOHOro Mmarepuaia, yrIyOJeHHOMY pPAacCMOTPEHHIO COJAEpXaHWUA TeM JUCHUIUIUHBL. [Ipu
BBINIOJTHEHUHM WHJMBUYyaJbHOW JOMallHed paboThl oOydaromiuecs, OHKHBI U3YUUTh ONpeAeIEHHBIN
MUHUMYM JIMTEPATYphl 10 BOIpOCaM TeMbl M 3a()UKCHPOBaTh HEOOXOAMMYIO MH(pOpMalnio; o0padoTarh
MIOJIy4eHHBIM ~ Marepuas, IpOaHAIM3UPOBATh, CUCTEMATU3UPOBAaTh, HMHTEPIPETUPOBATH,  PEIIAThH
XMMHYECKHE 33J]a4l U HcaTh GOpMYIbl COeAMHEHUH, MUcaTh U YpaBHUBATh ypaBHEHUS PEAKLIUH.

NunuBunyanpHas [gomaimiHssi paboTra JobkHAa OBITh HameyaraHa WM HalKMCaHa YHCTO H
pa3bopurBO, COOMIOAAs TMOCIIEIOBATENBHOCT, M COXpPaHss Ha3BaHHUS BOMPOCOB. HeoOxoaumo MOIMHO U
cofiepaTeabHO OCBETUTh CYTh Bompoca paboTsl. PaboTy ciemyeTr moamucarh W MPOCTAaBUTH JaTy e€e
BBITIOJTHEHHUS.

[Ipy BO3HUMKHOBEHHMH KaKHMX-JIIMOO 3aTpyAHEHUH B MpOLIECCE BBIMOJHEHUS  HHIUBUAYaJIbHON
JoMaliHe paboThl HEoOXOAMMO OOpaTUThCS 3a YCTHOM WM TNHCbMEHHOM KOHCYIbTalued K
IIPETIO/IaBaTEIIO.

WuauBuayanbHble 3aJaHds MNPEIyCMOTPEHbl IO cleayromuM TeMaMm: «OCHOBHBIE 3aKOHBI
cTeXruoMeTpun», «CrocoObl BBIPAKEHHS KOHIIEHTPALMH PACTBOPOB: TEXHUYECKHE U aAHATUTHUYECKUE
KOHLIEHTparum», «Meroasl pacueta OBP», «HoMeHkIaTypa KOMIUIEKCHBIX coieiy». HHIuBuayalibHbIC
HOMepa 3aJaHui TS KaKI0ro 00y4aroIiero onpeesnseT MpernoiaBareb.

Kpurepun ouenku otBera (Talil.) JOOBOAATCS IO CBEAEHUS OOYYaIONIMXCS MpU  BbIAye
UHAUBUAYaIbHOTO 3amaHus. OlleHKa OOBSBISIETCS CTYIEHTY HEMOCPEACTBEHHO TIOCie MPOBEPKHU
BBITTOJIHEHHON KOHTPOJIBHOM paboThI.

OneHka pemeHns 3a1a4d CTyJEHTOM OCYILECTBISETCS IPENOAABaTeIEM OCPEACTBOM UX ITPOBEPKU
M OIICHKH («3aYTCHO», «HE 3aUTEHOY).
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Ilxana Kputepuu oneHnBanus
Onenka «3auTeHo» | BPICTABISICTCS, ©CIM CTYACHT pemuin He MeHee 60% peKOMCHIOBaHHBIX 3ajad,
3a7a4n  o(OpMIIEHBl COTJIACHO TPeOOBAHHAM, MPEACTaBICH aITOPHTM PpELICHUs
331441

OLICHKA «HE 3aU4TEHO» BBICTABJIIETCA, €CIIH CTYJEHT pemny MeHee 60% pPeKOMEHI0BaHHbIX 33/1a4, 3a1a4u
He 0(OPMIIEHBI COTTIACHO TPEOOBAHUAM, ANTOPHUTM PEIIEHHS 331a4l OTCYTCTBYET

[Tepeuens 3a71a49 u TpeOOBaHUS K MX OQOPMIICHHUIO COIEPIKATCS B METOIMICCKUX PEKOMEH/IAIUSX

1. [akupoBa, C.C. Heopranuueckass Xumusi [DJIEKTPOHHBIM pecypc]: MeToA. PEKOMEHIALMH 10
OpraHu3alMy CaMOCTOSTEIbHOW paloThl OO0ydYalIMXCS 10 HampaBiIeHHI0 moArotoBku 36.03.01
BerepunapHo-canutapaas skcneptusa, npoduib ['ocyqapCTBEHHBIM BETEpUHAPHBIM HAA30p, YPOBEHb
BhbICII. oOpa3zoBanus — OakanaBpuat, popma oOyuenus — ounas / C.C. lllakupona, I'.B. Memepskosa. —
Tpounk: @OI'BOY BO IOxHo-Ypansckuit I'AY, 2021. - 56 c¢. — Pexum nocryna:
https://edu.sursau.ru/course/view.php?id=5989; http://nb.sursau.ru:8080/localdocs/ivm/01499.pdf

IIepeuens 3aga4 mo TeMe «OCHOBHBIE 3aKOHBI CTEXHOMETPUI»

Kaxoe uncio mosnexyn cogepkutcs B 1 M XJI0pa Mnpu H.y.?
Omnpenennte aOCOMIOTHYIO MacCy aTOMa TS
B kakux o0b€éMax a3oTa u BoJbI pu H.y. cogepxkutcs 3,01 - 1024 monexyn?
KaxoBa mossipHast macca rasa, ecnu 1 11 ero npu H.y. umeet maccy 3,17 r?

5. Ha 47 r oxcuaa Kamus MONEHCTBOBAIM PacTBOpPOM, coaepkamuMm 40 r asotHoi kucnoTel. Haiinute maccy
00pa3oBaBLIErocst HUTpaTa Kajusl.

6. Ha pactBop, comepxammii 53 r kapOoHaTa HATpHs, IOICHCTBOBAIM PAacTBOPOM, coiepkammM 49 r cepHoOit
kucnoTel. Halimute Mmaccy oGpa3oBaBIeicst Cou.

7. Ha oxcun marams kommdectBoM BemiectBa 0,1 MONb MmOImEHCTBOBAIIM PacTBOPOM, COAEp)KammM 15 T a30THOI
KHCJIOTHI. Brramcnure Maccy MOIyIeHHON COJH.

8.  Brruuciute Maccy comm, 00pa3oBaBIIeiics B pe3ysIbTaTe B3anMOJICHCTBUS 7,3 T XJIOPOBOAOpPOa ¢ 5,6 T aMMHUaKa
(H.y.)

9. Bruuciute 00bEM BOAOPOAA, BBIICIHMBIICTOCS IPH B3aWMOJCHCTBUM IUMHKA Maccoil 13 T ¢ pacTBopoM,
coaepxkamuM 30 T CepHON KUCIOTHI (H.Y.).

10. BeIuucIUTE KOJIMYECTBO BemiecTBa okcuaa meau (1), eciin B peakiuio ¢ KUCIOPOIOM BCTYIAeT MeIb Maccoit 19,2r.

11. BbIUUCTUTE MPOCTEUIINE IMIUPHUYCCKHE (OPMYJIBI BEIIECTB, IS KOTOPBIX HMEIOTCS CIACIYIONIUE PEe3yJIbTaTh
BecoBoro ananuza: 75,0% C, 25,0% H.

11. BeIUUCTUTE MPOCTEUIINE IMIUPUYCCKHE (OPMYJIBI BEHISCTB, JJISI KOTOPBIX MMEIOTCS CICAYIOIINAE PE3yJIbTaThl
BecoBoro ananuza: 6,25% H, 43,75% N, 50,0% O.

12. BpuucnuTe MpOCTEUIIHE IMITUPHYECKHE (OPMYIBI BEIIECTB, IUISI KOTOPBIX UMEIOTCS CICIYIONIUE Pe3yIbTAThI
Becosoro anammsa: 1,0% H, 35,3% Cl, 63,7% O.

13. BpuucnuTe MpOCTEUIIHE IMITUPHYSCKUE (POPMYIBI BEHIECTB, ISl KOTOPBIX MMEIOTCS CIEIYIOIIHAE pPe3yIIbTaThl
BecoBoro ananmusa:24,25% Fe, 15.65% C, 18,30% N, 41,80 % S.

14. BpuucnuTe MpOCTEUIIHE IMITUPHYECKHE (OPMYIBI BEIIECTB, IUISI KOTOPBIX UMEIOTCS CICIYIONIUE Pe3yIbTaThI
BecoBoro aHanmsza:26,55 % K, 35,35% Cr, 38,10 % O.

15. Beruuciure mpocteiimue sMnupudeckie (GOpMYNbl BEHIECTB, UISI KOTOPBIX MMEIOTCS CIEAYIONNE PEe3yabTaThl
BecoBoro ananuza: 49,3% C, 9,6% H, 19,2 % N, 21,9% O.

16. Bsrumcaure mpocTeinine dMIupuYecKrue (HOPMYJIbl BEIISCTB, IS KOTOPBIX UMEIOTCS CICAYIOIINAE PEe3yJIbTaThI
Becosoro aHanusa:43,2% Na, 11,3% C, 45,5% O.

17. Beruuciure mpocTeimue sMnupudeckue (HOpMYyNbl BEHIECTB, UISI KOTOPBIX MMEIOTCS CIEAYIONNE Pe3yabTaThl
BecoBoro ananusza:29,1 % Na, 40,5% S, 30,4 % O.

18. Brmumcnure npocreimme sMmupudeckie (GOpMYIIbl BEMIECTB, ISl KOTOPBIX UMEKOTCS CICIYIOIIHE Pe3yNIbTaThl
BecoBoro ananmusa:25,48% Cu, 12,82%S, 25,64 O, 36,06% H,0.

19. BeuucnuTe NpOCTEUIIHE IMIUPHYSCKHE (OPMYIBI BEHIECTB, IUISI KOTOPBIX UMEIOTCS CICIYIONIUE PEe3yJIbTAThI
Becoporo ananmza:37,71% Na, 22,95% Si, 39,34 %0.

21. Kakoe KOJMYECTBO ITHIIOBOTO CHHPTa MOKHO MOIYYIHTH mpu Opoxennu 1,00 kr caxapa, OCyIIECTBIIEMOTO MPH
peakuuu:

CgH1,05 — 2 C,H50H + 2 CO,?

22. B cocyne cMmemanu 8 T Kuciaoposa u 8 T BOIOpoAa, MOCE Yero MOJI0XKIJIM 3Ty cMech. Kakoe BecoBoe KOJIMUYECTBO
BOJIbI IOJYYUIIOCH TIPU ITOM?

el NS

23. I'a3000pa3HbIil KKCIOpO moay4aroT pasiaoxenneM KCIO; mo peakiuu:
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Kaxkoe BecoBoe konuuectBo O, monydaercst npu nonHoM pasnoxkenuu 1,00 rKCIO;? Kakoe BecoBoe konmuecto KCI
MOJIy4aeTCs IpU 3TOM?

24. Onpenenure Maccy cyibhaTta 6apust, KOTOPBI 0Opa3yeTcs Mpu ASHCTBIH CEPHON KHCIOTHI, B3ITON B M30BITKE, Ha
pactBop, comeprkamuii xiaopun 6apus maccoit 10,4 T.

25. Ilpu npokanuBaHuu 2,42 T KpUCTAJUIOTHAPATAa HUTpaTa MEU Macca BelecTBa yMeHbIInnach Ha 1,62 r. YcraHoBUTe
(hopMyITy KpHCTAIUIOTHAPATA.

26. CKOIIbKO TPaMMOB XJIOPU/Ia HATPHSI MOTYYUTCS MPU B3aUMOJICHCTBUU TUAPOKCUAA HATPUS MACCOU 6 TC COJSHOM
KHCJIOTO# Maccoi 59 r?

27. Tlpu pacTBOpEeHHH B CEpPHOH KHCJIOTe HWHKAa Maccod 15 T OpUT moiydeH Bomopon obvemMoM 4,5 1 mpu H.y.
Omnpenenure MaccoByIO 100 mpumeceii (B %).

28. CKOJBKO TPaMMOB M KaKOrO BELIECTBA OCTaHETCS B M30BITKE B PE3yJbTaTe PEaKLUUH MEXKAY OKCHIOM MarHus
Maccoit 4 T ¥ cepHO KucinoToi maccoii 10 r?

29. CKoJIBKO IpaMMOB THAPOKCHIA HaTpus TpeOyeTcst 1uist peBpatenus cyabdara meau (1) maccoit 16 T B ruapokcun
meau (11)?

30. CxoIpKO TOHH BOJBI BCTYIHT B PEAKIIUIO C U3BECTHIO Maccoi 20T ¢ MaccoBoi moneit okcuna xambius 80 %?

31. B kakoM KOJMUYECTBE BEIIECTBA CYJb(aTa aJFOMUHHUS HAXOIUTCS: a) amoMuHust Maccoii 108 T; 6) cepsl Maccoii 288
T'; B) KUCJIOpoia Maccon 96 T ?

32. CKOJIBKO IpaMMOB KeJIe3a HaXOAUTCS B 5 MOJIB:.

a) Fe,03;  0) Fe(OH),; B) FeSO,?

33. CKOJBbKO IpaMMOB KHCIIOPO/ia COEPKUTCS B 1 Mote:

a) MgO; 6) NaOH; B) FeSO,?

34. B xakom konuuectBe BeriectBa Nay,SO4 cogepxutes:

a) HaTpus Maccoit 24 r;  6) cepsl Maccoii 96 T; B) kucnoponaa maccou 128r?
35. Kakoii 06bem Oynet 3aauMaTh 5 Moib Cly(H.y.)?

36. Crombko Motekyn O, cogepxkutcs B 50 i1 (H.y.)?

37. Yto moKa3pIBaeT YUCIO ABOTAAPO U YeMy OHO paBHO? OAMHAKOBO JIM YHCIO MOJICKYI: a)B | T CEpHUCTOrO Tra3a U B
1 r kucnopoaa; 6)B1 11 cepHucTOrO Ta3a U B 1 J1 KMCIOPOJa NPH OAMHAKOBBIX YCIOBHAX?

38. CKOIBKO MoJeH 3aKmouaer B cebs 1 M° mo6oro rasa npu H.y.? Kakoe KOTHIECTBO MONEKYI COACPIKHTCS B HTOM
o0Bveme?

39. Jlns peakuu:

2C4H19+130,= 8 CO,+ 10H,0
3aMOJIHUTD MPOIYCKU B COOTHOIICHUSX:
a) Mojiel: 2 Moab + ... = ... t+ ...

0) rpammoB: 1161+ ... = ... + ...

B) MosexyxT: 12,04 - 102 momexyn + ... I

r) o0beMoB: 44,81 + ... = ... + ...
40. Kakoit o6bem 3aiimyT 1,2 - 10% Momexys xiopa npu H.y. ?

41. Kakoii o0beM Bo3ayxa (IpH H.y.) HyXeH Juisi cxxuranusi cepbl Maccoit 4 r 1o SO, (comepkaHue KHUCIOpPOAa B
BO3/yX€ IPUHATH PaBHBIM 1/5 o o0pemy)?

42. Kakoii 00beM nipu H.y. 3alimMyT 42 1 a3oTa?
43. Boruncnute macey 1 11 caenyromux ra3os mnpu 0 °C u 1 atm.: H,, He, CO,, HJ.

44. TIpn 10 °C u nasnenun 1 at™. o6beM rasa pasen 1 1. Kakoif 06beM 3aiiMeT 3TOT ra3 IpH TOH ke TeMIeparype u
naBjaeHuH 2,5 at™.?

45.Tlpu 17 OC w aBnenun 780 MMPT.CT. Macca 624 mui raza paBHa 1,56 r. Halinute MonekynsipHyro Maccy rasa.
46. 1 1 cmecu CO u CO; (H.y.) umeet maccy 1,43 r. Onpenenute cocTaB cMecH B 00bEMHBIX JOJISX.

47. Kakyro Maccy OyneT UMeTh BOJIOPO/I, 3aHUMAIONTHH pH H.y. 00beM 280 11?7

48. IlnoTHOCTH rasa no Bo3Ayxy paBHa 2,56 r. Beruucnure maccy 10 m® rasa IIpU H.y.

49. OGBbeM PEe3HHOBOIT KaMepbl aBTOMOOHIBHOM miHBI paeH 0,025 M°, aBnenne B Heil 5,0665 x 10° ITa. Onpenenure
Maccy BO3/LyXa, Haxozsmierocs B kamepe, mpu 20 °C.

50. HeusBecTHbIl Ta3 o0beMoM 1 1 (H.y.) mMmeer Maccy 2,86 T, MOJIEKYJSIpHBIH Bojopox oobemom 1 i — 0,09 r.
BbruncianTh MOJSIpHYIO Maccy rasa, HCXOJIsl: a) U3 ero INIOTHOCTH OTHOCUTEIBHO BOJIOPOAa; 0) M3 MOJISIPHOTO 00BbeMa.
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51. Ecmu orcumthiBaTh 1m0 60 MoyieKya B | MHH, TO CKOJBKO JIET TOTpeOyeTCs AN TOTO, YTOOBI MEPEeCYUTaTh TO
KOJIMYECTBO MOJIEKYJI, KOTOPOE COMEPKUTCS B 1 Krd, (cuuTaTh ros paBHBIM 365 mHIM)?

52. Macca 87 - 10° M napa npu 62 °C u masmenun 1,01 - 10° Ila paBHa 0,24 - 10°® kr. Berunciute MOJIEKYJISIPHY IO
MaccCy BEIECTBA U MacCy OZHON MOJIEKYJIbI BEIIECTBA.

53. Kakoit o6bem okcnza azora (11) o6pasyercst mpu B3ammozeiictsum 0,5 - 102 Moekyst a3ota ¢ KHCIOPOIOM?

54. Kakoii o6beM (H.y.) 3aauMaet 3 - 10™ kr ¢pocrena COCI,?

55. Ompenenure maccy 0,55 - 10 »® asora mpu 23 C u naBnennn 96000 ITa, ecan macca 10° M asora pasHa 1,251 -
107 kr (n.y.).

56. Onpenenure Maccy 1 11 ra3oBoit cmecw, cocrosieii 3 40% CO u 60% CO, (1o 06bemy) npu Temneparype 27 °C u
JaBJICHUU 2 aTM.

57. Haitnute maccy CO,, Haxosmierocs B cocynie eMkocTbio 10 1, mpu aaBienuu 1,5 atMm. u temmneparype 0 oC,

58. [InoTHOCTH Ta3a 1O BO3AYXY paBHa 1,52. Haliaure ero MoisipHyro Maccy u 00seM 10 T manHOTO Ta3a (H.Y.).

59. CKOIBKO TPaMMOB GEpTOIETOBOM COTH HYXKHO PasOKHTh 1t momydenns 100 i1 kucnopona mpu 20 °C u maBnernu

1 atm.?

60. Kakoii o0beM 3aiimyT mpu H.y. 6,02 - 10% moueky Ny; 3,01 - 102 mosekya N,O3?

61. Yto Ha3bIBaeTCs SKBUBAJICHTHBIM 00beMoM? UeMy paBeH 3KBUBalICHTHbIN 00beM Hy, Oy, Cly?

62. Beruucnure skBuBajieHT HzPO, B peakimsax ¢ KOH mpu oOpazoBanuu crnenyromux coseii: KHoPO,4 KoHPO,,
K3PO,.

63. Kak ompenensercst 5KBUBAJICHT CIOXKHBIX BellecTB? SIBISETCS JIM HSKBHBAJIECHT CJIOKHOTO BEIIECTBA BEIMYWHOMN
nocrossHHOU? Beraucmuts sxBuBaneHT KAI(SO,), B peakuusx, BhIpaKaeMbIX YPaBHCHUSIMU:

KAI(SO,), + 3KOH = Al(OH)3| +2K,SO,4

KAI(SO,), +2 BaCl, = AICI; + 2 BaSO,| + KCI

64. Onpenenure MossipHbie Macchl akBuBaieHToB HSO4 u Cu (OH), B crienyrommx peakiusx:
a) H,SO4+ 2KOH =K,S0, + 2H,0

6) H,SO4+ KOH =KHSO, + H,0

B) Cu (OH), + 2HCI=CuCl,+2H,0

r) Cu (OH), + HCI=CuOHCI,+H,0

65. OmpenenuTe MOISIPHYIO MacCy SKBUBAJICHTa METalIa B CleAyromux coenuHerusx: Mn,O;, Mg,P,0;, Cu,0;, Ba
(OH),, Alx(SO4)3 - 18H,0, Ca3(PO4),, Ag20, FeSO, - 7H,0, Cuz(POy)..

66. Onpenenure MOJSIPHYIO MacCy KBHBAJICHTa MeTaljia B Clieaylomux coeauHenusx: MnO, Mn,Osz, (MgOH),SO,,
MgCly, (AIOH)3(PO,),, AI(OH);, CaOHCI, FeOHCI, NaCl.

67. Berunciurte Mosisipayto maccy skBuBanienta KHSO, B ciieqyromnux peakiusix:

a) KHSO, + BaCl, = BaSO, + KCI + HCI

6) KHSO, + KOH = K,S0O,4 + H,0

68. Bbipa3uth 3HaUEHHE MOJIIPHOM MACChl SKBUBAJICHTA OCHOBHOI'O XJIOPHJIA JKeJe3a B PEakIusiX:
Fe(OH),Cl + HCI = FeOHCI; + H,0;

Fe(OH),Cl + 2HCI = FeCl; + 2H,0;

Fe(OH),Cl + NaOH = Fe(OH); + NaCl.

69. Bripa3uts 3HaUEHHE MOJISIPHONW MacChl SKBUBAJIEHTa OCHOBHOTO Cynb(aTa XpoMa B PEaKITHIX:
Cry(S0O,)3 + 6KOH = 2Cr(OH); + 3 K,SOy;

Cry(S0O,)3 + 12KOH = 2K[Cr(OH)g ]+ 3 K,SO,.

70. Bripa3uts 3HaUEHHE MOJISIPHONW MacChl SKBHBAJICHTa OCHOBHOTO Cyib(aTa Maprafiia B PeaKIusiX:
MnSO, +2KOH = Mn(OH), + K,SOy;

MnSO, +2Cl, + 8KOH = K,MnO, + 4KCI + K,SO,4 + 4H,0;

2MnS0O,4 +2KOH = (MnOH),S0, + K;SO,.

71. BEIMHCIUT S5KBUBAIICHTHYIO MacCy MarHHs, €CIIH H3BECTHO, YTO IPH CXKUTAHUH 3,6 T MarHus o0pa3oBajiock 6 T ero
OKCHUAA.

72. PaccumuTtaiiTe MOJISIPHYIO MacCy SKBHBaJE€HTa KHCIOTHI, eciii Ha HerTpammsanuto 0,009 kr ee u3pacxomonano 0,008
KI' THAPOKCHJIa HATPHUA.

73. Ha neditpanuzauuto 0,471 - 102 kr dhocdopucToii kucIoTH U3pacxomoBaHo 0,644 10° kr KOH. Beruuciure
MOJISIPHYIO MaccCy 9KBUBAJICHTa KHCIOTHI.

74. Mpmpsik 00pasyeT ABa OKCHIA, MaccoBasl JONS MBIIIbAKa B KOTOPBIX COOTBETCTBEHHO paBHa 65,2 u 75,2%.
PaccuuTaiiTe MONAPHYIO MacCy SKBHBAJICHTA MBIIIBIKA B 3TUX OKCHIAX.
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75. PaccunraiiTe MOJSPHYIO MacCy 3KBUBAJICHTA METaJlIa, €CJIM TIPH COeTUHEHUH 7,2 - 107 kr merama ¢ XpOMOM OBLITO
noxydero 28,2 107 kr comu. MossipHasi Macca S5KBUBAJICHTA XJIOPHIA paBHa 35,45 r/MoJb.

3
76.0mnpenenute MOJSIPHYIO MacCy SKBUBAJICHTA JABYXBaJCHTHOTO MeTauia, eciu u3 48,15- 10™ kr ero okcuja MOXKHO
nosy4uTs 88,65 - 10 kr ero HUTpATA.

77. 5,0 T metanna o6pa3yror 9,44 T okcuga. Onpenenute SKBUBAJICHTHYIO MacCy MeTaslia.

78. Bonopoaom Bocctanosuiu 5,0 T okcuga Metamia. [Ipu 3ToM noay4unocs

1,125 r Bogsl. OnpenenuTe 5KBUBAJICHTHYIO MacCcy MeTala.

79. 1 r geTsIpexBaeHTHOTO MeTayuta npucoeausseT 0,27 T kuciaopona. O KakoM MeTalie HAeT pedb?

80. [Ipu cropanuu TpexBaJCHTHOTO MeTauta Maccoi 11,2 r obpasoBaics okcua Maccolt 16 r. Kakoit Obu1 B3sT MeTaymn?

81. Pycckas mocnoBumna raacut: «YToOBI y3HATH 4YellOBEKa, HAO0 C HUM ITy[ CONU checTb». CyTouHass MOTPEeOHOCTH
3I0OPOBOTO YEIOBEKA B XJIOPHIAX COCTABILICT 6 T. 3a CKOJIBKO JIET MOXKHO Y3HATh YellOBEeKa?

82. Ilpu MeTayuTypru4eckoM IpoIlecce MOJydeHHUs LMHKa IIMHKOBYI0O OOMaHKy ZNS MpOKaJlMBAalOT HA BO3AYyXE, MPH
3TOM 00pa3yeTcsi OKCHA IUHKA, KOTOPBIN 3aTEM BOCCTAHABIMBAIOT KOKCOM /10 METAJUIMYECKOTo IUHKA. CKOIbKO IUHKA 99,5%-
HOH YHCTOTHI MOXKHO TTOJTyIHTh U3 OJHOM TOHHBI PYABI, coaepxkauiei 75% IMHKOBOW 0OMaHKH?

83. Kakoe BecoBoe KOIM4ECTBO 75%-HOTO pacTBOpa CEPHOWM KHCIOTHI HEOOXOJWUMO IJisi TpEeBpalleHUs TOHHBI
npupogHoro hochopura, comepskamiero 5% npumeceii, B cynepdocdar CaHy(PO,), mo peakimu:

Cas(PO,); + 2H,S0, — CaH,(PO,), + 2CaS0O,?

84. YcranoBuTh (hOpMyITy BEIIECTBA, COCTOALIETO U3 YIJIEPOAa, BOJOPOA U KHUCIOPOAA, €CIIH U3BECTHBI OTHOIIECHUS 3-
X Macc — 6:1:8 1 IVIOTHOCTH NapoB BELIECTBA MO BO3ayXy 2,07.

85. Ilpu npoxanuBanuu 12,42 T KpHCTaJIOTHJApaTa HUTpaTa MeIM Macca BellecTBa yMeHbIIMiack Ha 8,31 T.
VYcraHoBUTH (GOpMyYILy KpUCTaIOTHpara.

86. Macca 2 x ra3a paBHa 2,59 1. [IONOJHHUTH yCJOBHE 3aayll TaKUM 0Opa3oM, 4TOOBI MOKHO OBLIO BBIYHCIHUTH
MOJIEKYJISIPHYIO MaccCy rasa.

87. PactBop, coaepxanuit5 rCa(OH),, mornomraet 2 1 CO,. Onpeenuts Maccy 00pa30BaBIIETOCs 0CAIKA.

88. BhIunCIUTEe MacCy CMECH ra3oB, COCTOSIIYIO W3 Bojopoaa oobemMom 11,2 1 u a3ota 00beMOM 8 JI, B3STHIX MPH
HOPMaJIbHBIX YCJIOBUAX.

89. Beraucnute MOISIPHYIO MacCy SKBUBAJICHTA CEPHI B coequHEHUH, conepxamiem H — 5,92%, S — 94,08%.

90. Ckoubko nutpoB CO, (pu H.y.) MOXKET ObITh MOJIYYEHO MPH CKUTAHUH YTJISI MACCOH 5 T, COAEPIKAIIEIO MAaCCOBY IO
noio yraepoaa 95 %.

91. IMnotHOCTh MO BO3AYXy cMmecu H,, CHy m CO pasna 0,538. [l MOJHOTO CTOpaHUs OJHOTO 0ObeMa dTOW CMeCH
Tpebyetcs 1,4 oobeMa kucnopoa. OnpenenuTe B MPOIEHTAX 0ObEMHBIN COCTaB CMECH.

0
92. 13,63 r. IByXBaJICHTHOIO METaJlla BEITECHUIM U3 KACIOTHI 5 11 Bogopoa mnpu 18 "C u 760 mm.pt.ct. Uemy paBHa
aTOMHas Macca Meraua?

93. BeruncnuTe MOJSIpPHYIO Maccy SKBHBalleHTa metaiia, eciu 0,34 - 1073 Kr 5TOro Meraiia BHITECHSIOT U3 KHUCIIOTHI
59,94 - 10° M® BOJIOPOJIa, U3MEPEHHOTO mpH 0 °C u nanenun 94643 Ila.

94. MaccoBble J0JM HaTpUs, KPEMHHS M KUCIOPOAa B COEAMHEHUU COOTBETCTBEHHO paBHbI (%): 37,71; 22,95; 39,34,
Ornpenenute NpocTernyo GopMyIy 3TOTO COeTUHEHMSI.

-3
95. Onpenenure 3KBUBAIICHTHYIO MacCy JBYXBaJICHTHOT'O MeTaiuta, ecii 14,2-10™ kr okcuaa 3Toro MeTaiuia o0pa3yroT
3

30,2 - 10™ kr cynpdara merama.

96. Ha neitrpammsarnuro 0,728 - 107 kr mwenoun nspacxogosano 0,535 - 107 krHNOj;. Bbruucinte 3KBHBAICHTHYIO
MAacCy IIEeJI0YH.

97. Kakas macca cepebpa I0/DKHA pacTBOPUTHCS B KoHIeHTpupoBaHHOW HNO;, 4T0OBI mosydmiicss HUTpaT cepedpa
AgNO; maccoit 55 r?

98. K cmecu okcuma azora NO u asora o6bemom 100 mn nobasunu 100 M Bosayxa (@, =20%,w, =80%).

2 2

Koneunslii 00beM peaknMmoHHON cMmecH paBeH 185 mi. Paccumraiite o0bemHyro nomo (%) okcuaa azoTra B UCXOIAHOW cMecH
(m.y.).

99. B mponecce ramenus uzpectd CaO momauy BOABI MPEKpaTUIM, KOTJa Macca W3BECTH yBenumuuinaack Ha 25 %.
[MonHocThIO 1M *0KeHast n3BecTb CaO npu 3TOM IpeBpaTtuiack B ramenyio Ca(OH),?

100. MonexynspHas macca ¢ocdara metamuia B 1,89 pasza Gonbpiiie MONEKYISAPHON Maccel ero HUTparta. Onpenenure
MeTall.

HepequL 3aJa4 1mo TremMe «PaCTBOpLI. BJ'ICKT])OJII/ITH'-ICCKaS[ AUcCcCoanusD>

1.0mpenenure maccoByto pomo (%) xmopuma Kamus B pactBope, comepkamem 0,053 kr KCl B 0,5 1 pacrtsopa,
IJIOTHOCTH KoToporo 1,063 kr/Mm.
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2. K pactBopy oobemom 250 cm, maccoBast goiisi HNO; B kotopom 50% a mioTHOCTS 1,3 T/CM, IpHITHITH BOLy 00beMOM
1 1. Onpeziesnute MacCOBYIO JJOJIO KUCIIOTHI B MOJY4YEHHOM PacTBOpE.

3. B 100 r 10-%-Horo pacTBopa COJISTHOHM KHCJIOTHI pacTBOPWIN 2,9 11 XJIOpPOBOIOPOAA, U3MEPEHHOTO IIPH TeEMIIeEpaType
0
17 °C n naBnenuu 0,97 arm. KakoBa MaccoBasi 1011 XJI0pOBOAOPO/a B TIOJIyYEHHOM pacTBope?

4.PactBop o6bemoM 250 mut comepkuT 7 T TuApokcua kamus. KakoBa MosipHas KOHIIGHTpAIUS 3TOTO pacTBopa?

5.B Bome maccoit 128 1 pactBopmiu MeTnoBbli cnupT oobemoM 40 ma u miotHocThio 0,8 /M. Ompenenwute
MOJISIPHYIO KOHIICHTPAILIHIO TIOJTYIeHHOTO pacTBopa, eciu ero p= 0,97 r/mi.

6.50 M1 0,3 M pacTBopa conu pazbasuin Bogoit 10 80 mi. KakoBa MonsipHasi KOHIIEHTpALMs! OJIYYEHHOTO pacTBopa?

7.PaccunTaiiTe MOJSIPHYIO KOHIIEHTPAIMIO PAacTBOpPa CEPHOH KHCIOTH ¢ MaccoBo# moneil 0,4, INIOTHOCTH KOTOPOTO
pasHa 1,32 r/mi1.

8. Kakosa mosspHas koHueHTpanus 50%-Horo pactBopa a30THON Kuciotsl (p= 1,31 r/mi)?
9.0mnpenenuTe MaccoOBYIO OO XJIOPOBOAOPOIA B pACTBOPE C MOJIAPHOM KOHIeHTpanueit 8 mons/a (p= 1,123 r/mm).

10.Kakoit o6vem 36,5%-HOTO pacTBOpa COIIHOW KHCIOTHI (p=1,18 r/cM) HEoOXoAMMO B3STH MU NMPUTOTOBIICHUS
1000mi 0,1 M pactBopa?

11.Kakyro Maccy OBapeHHOH COJIM U BOABI HYKHO B3sTh /i npurotosieHus 200 r 15%-Horo pactBopa?

12.CxonpK0 TpaMMOB HUTpaTa Kanus HoTpedyeTcs Wit npurotosieHus 0,2 12 M pactBopa ero?

13.B kaxo#t macce 5%-HOro pacTBopa TuaApoKcHaa HaTpus Hy>kHO pacTBopuTh 10 T NaOH  nmis monydenus 10%-noro
pactBopa?

14.CkoyibKO TPaMMOB XJIOpHUa HATPUs HY HO pacTBoputh B 100 r 15,5%-HOTrOpacTBOpa, 4YTOOBI €r0 KOHIICHTPAIIHS
crana paBHoi 17,5%7?

15.Yemy paBHa Macca BOJbI, KOTOpyI0 HeoOxomumo mpuinTh K 200 T pactBopa ¢ MaccoBoit noneit  NaOH 30% s
MPUTOTOBIEHHS PACTBOPA TUAPOKCHAA HATPUS ¢ MaccoBoi poneit 6%?

16.Kakoii o6beM 54%-Horo (1o Macce) pacTBOpa a30THON KHUCIOTHI (IUIOTHOCTH 1,34r/mMiT) cieayeT m00aBuTh K 1 11
BOJIBI JUTS IOJTyYSHHUS pacTBopa, coaepxamiero 5% HNO; ?

17.Cmemanu 300 r 20%-Horo u 500 T 40%-HOTO PacCTBOPOB CEPHOM KUCIOTHI. BEIYUCINTE MacCOBYIO AOJIO KUCIOTHI B
MOJY4YEeHHOM PacTBOpe.

18.Kakne maccer pactBopoB NaOH ¢ xonunentpanusimu 10 u 25 % HyxHO cMemats it nosryderus 200 T 20%-Horo
pactBopa?

19.Kakue o0beMbl 93,6%-HO# cepHOi KHUCIOTHI (TUIOTHOCTH 1,83 r/Mi1) ¥ BOJBI MOTpedyeTcs Uisi IPUrOTOBNIEHHS 1 J1
20%-nor0 pactBopa ee (ToTHOCTH 1,14r/MIT)?

20.Kakoit 00beM pacTBOpa CEpHON KHCIOTHI IIOTHOCTHIO 1,8 r/mit ¢ maccoBoit moneit H,SO4 88% Hamo B3aTh ISt
MIPUTOTOBJICHHUS pacTBOpa KUCIOTh 00beMoM 300 M1 u mioTHOCTHIO 1,3 1/MI1 ¢ MaccoBoi noneit H,SO,  40%.

21.K pactBopy cepHO# KuCIOTHI 00BemMoM 400 M, IJIOTHOCTH KOTOporo paBHa l,lr/mu, a maccoBas moius 0,15,
nobasuim Boxy Maccoi 60 1. Onpenenure MacCoBYIO IOII0 CEPHON KHMCIIOTHI B TIOJ[yYEHHOM PacTBOPE.

22.B Bonme maccoit 600 r pactBopmin amMMuak oobemoM 560 miu (H.y.). Omnpenenure MaccoBYHO JOJI0 aMMHaKa B
MOJY4YEeHHOM PaCcTBOPE.

23.Kakyro maccy pacTBopa ¢ MmaccoBoi noseit kamus 40% Hamo npubaBUTh K
Bozie Maccoit 500 r s moaydeHus pactBopa ¢ MaccoBoit moneit K,CO3z 15%?

24.B nabGopaTopuu UMEIOTCS PacTBOPHI C MACCOBOM JI0NIeH XJopuaa 10 1 20%. Kakyro mMaccy Kaxmoro
pacTBopa Ha/o B3ATh JJIs MOJYYCHHUsST pPacTBOpa ¢ MaccoBoi goseit conm 12% maccoit 300 r.

25.0mnpenenuTe Maccy pacTBOpa ¢ MaccoBoil Joieil kapbonara Hatpus 0,1 u maccy kpucramuoruapata  Nay,COsz - 10
H,0, xoTophie HAIO B3STh I IPUTOTOBJICHHUS pacTBopa Maccoit 540 r ¢ maccoBoii moneii  Na,COjz 0,15.

26.0npenenute Maccy kpucramoruapata Cr, (SO,), © 18H,O u pactBopa ¢ maccoBoit noneit 0,15, koTopbie Hamo
B3ATh JUIsl IPUTOTOBJIEHHS PAcTBOpa ¢ MaccoBoi oieii cynbgara xpoma (111) 0,2 maccoit 795 .

27.0mnpenenute Maccy pacTBopa ¢ MaccoBoi goneir 10% u mMaccy BOJbI, KOTOPbIE TOTPEOYIOTCS ISl IPUTOTOBJICHHSI
pactBopa maccoii 500 r ¢ maccoBoit moneit  2%.

28.K mermnoBomy cnupTy Maccoil 32 r m mioTHocThi0 0,8 r/mi nobasmimm Boxy mo obbema 80 mu. Ompenenwure
00BEMHYIO JJOJIIO CIIUPTa B pacTBOpe.

29.I1pu cmemenun Boabl 06beMoM 50 MII M INIOTHOCTBIO | I/MJT M METHIIOBOTO cupTa 00beMoM 70 MIT M IITIOTHOCTH FO
0,8 r/mMa moyuum pacTBop ¢ miotHocTH0 0,9 r/Mit. OnpenennTe 00bEMHYIO OO METHIIOBOTO CIIMPTa B PAcTBOPE.

30.0npenennute MOJSIPHYIO KOHIIEHTPAIMIO PAcTBOPA, TOIYYSHHOTO MPU PACTBOPEHUH Cylb(daTa HATpHUS Maccoit 42,6
r B Bojae maccoit 300 T, eciu IMIIOTHOCTD MOJIYI€HHOTO pacTBopa pasHa 1,12 r/mur.

31.0npenennute MOJSIPHYIO KOHIIGHTPAIMIO pacTBoOpa C MaccoBOM pgoiei rmmpokcuma  Hatpus 0,2, MIOTHOCTH
KoToporo paBHa 1,22 r/mir.
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32.Kaxoi 00beM pacTBOpa ¢ MaccoBoii morneit cepHoit KucinoTsl 9,3% (p= 1,05 r/mun) moTpedyeTcs I TPUTrOTOBICHU S
pacteopa 0,35 MH,SO,4 o6bemom 40mi1?

33.Kos(pHIHeHT pacTBOPHMOCTH XJIOpHAA aMMOHHs mpu Temieparype 15 °C pasen35 r. Ompeenure MaccoByio
JIOTIIO XJIOPHJIa AMMOHHS B HACKIIeHHOM nipu Temnepatype 15 ° C pactsope.

34 Maccosas moms xmopuga meau (11) B HaceimennoM mpu Temmeparype 20 °C pactBope 5Toif conm paBHa 42,7%.
Omnpenenure ko3¢ durment pacteopumoctu xiopuna meau (1) mpu nanHO# Temneparype.

35.K Bozme maccoii 200 r npumwau pactsop 2M KCl o6semom 40 Mt 1 miotHOCTEIO 1,09 1/Mi1. Omipeieninte MOJISIPHYO
KOHIIEHTpaImio 1 MaccoByto oo KCl B mosrygeHHOM pacTBOpe, €Cii €ro IoTHOCTh paBHa 1,015 r/mir.

36.B Bone maccoii 100 r npu Temneparype 0 o°c pactBopsiercst propun HaTpust Maccoii 4,1 T, a npu Temnepatype 40 °c
— Mmaccoii 4,5 r. Kakas macca ¢ropuna BBINIAACT B OCAJ0K NPH OXIAXKICHHH HACHIIEHHOro mpu Temmepatype 40 °C
pactBopa NaF maccoii 500 r no remneparypsr 0 oC.

37. Kakoit 00peM xs1opoBogoposa (H.y.) M BoAbI moTpedyercs, 9To0sl mpuroToBUTh 1 11 pactBopa ( p = 1,05 r/cm), B
KOTOPOM COZIepKaHHe XJI0POBOAOpOia B MacCOBBIX Aoiisix paBHo 0,1 (10%)?

38. Kakoit o6peM pactBopa (p =1,8 r/cM), B KOTOPOM CoAepKaHHe CEPHOM KHCIOTHI B MAacCCOBHIX I0JsAX paBHO 0,88,
HOTpeOyeTCst, YTOOBI PUTOTOBUTH 1 JI pacTBOpa, COACpIKaHHe CepHOIl KUCIOTH B KOTOPOM OyAeT PaBHBIM B MacCOBBIX JIOJIAX
0,1 (p =1,0691/m).

39. Kako# 00beM Boasl motpebyetcs st pasbasnenns 200 M pactBopa (p =1,4 r/Mi1), coeprkaHue a30THOH KUCIIOTHI
B KOTOPOM B MaccCOBBIX Joisix coctasisier 0,68 (68%), 4ToObI MONXYYUTh PacTBOP C COAEP)KAHUEM a30THOM KHUCIIOTHI, paBHBIM
0,1 (10%)?

40. Haiitu MOJIIpHOCTh, HOPMAJIBHOCTh M MOJIATIBHOCTH 15%-Horo (1o Macce) pacTBopa cepHod kuciotel ( p =1,1
/M),

41. Kakue obowembl 2 M u 6 M pactBopoB HCI nyxHO cmemrats, aist npurotosienus 500 ma 3 M pactBopa.
N3menenneM oObeMa NpH CMEIINBAaHUH MIPEHEOPEb.

42 Ins vefitpamm3anuu 42 MII CepHOH KUCIOTH oTpedoBanock 14 M 0,3 H. menodn.

43. B kakoM KOJHMYECTBE TpaMMOB BOAbBI cienyeT pactBoputh 100 rMgSO, - 7 H,O mis momyueHust pactsopa,
cozaepkaiero 5% 6e3BoHOM conn?

44 .Cxonpko rpammoB 10%-Horo pacTBopa cepHON KHCIOTHI TpeOyeTcs Al oOMeHHOro B3ammoaeicTBus co 100 M
13,7%-noro pactBopa Na,CO; (p =1.145)

45.Cxonbko MULIHIMTPOB 9,5%-Horo pactBopa Na,COs; (p =1.10 r/mn) cieayer noGasuth k 100 r Boabl uis
noxydenus 3%-Horo pactsopa?

46. CKOJIbKO MUJUTHITUTPOB 35%-HOT0 pacTBopa ammuaka (p =0,94 r/mi) tpedyercs aist o6pazosanust 33 r (NH,;),S0,4?

47. Cxonpko MUILTUIHTPOB 32,5%-Horo pactBopa NH; (p = 0,8 r/mun) Tpebyercs ais oOpa3oBaHus Cyibhara aMMOHUS
(NH,4),SO, npu B3aumozeiicteun ¢ 250 mit 27,3%-Horo pactBopa cepHoi Kucnotsl (p =1,2 r/mi)?

48. BpIUUCIHTE MOJSIPHOCTH M HOpMabHOCTh 49%-Horo pactBopa HsPOy(p =1,33 r/mi).

49.BBIYUCTUTD MPOIICHTHOE COAep KaHUE CEPHOM KHUCIIOTHI B €€ ISITUMOIBLHOM pacTtBope (p =1,29 r/mi).

50. Cromnbko rpammoB Na,CO3; Heobxoaumo s B3aumoseiicteust 100 mu 4 H. pactBopa HCI?

51.Ckounsko nmutpos 0,1H pactsopa AgNO; HeoO6xoaumo st oomena peakuuu ¢ 0,5 1 0,3 H. pactBopa AlCls.

52. Cxonpko mutpoB 6 H. pactBopa NaOH ciemyer mo6aButs k 4,5 1 0,8 H. pactBopa KOH, 4T00BI cMerraHHBIH
pacTBOp OKa3aycs IBYHOPMAJIbHBIM?

53. B 250 r Boas! pacTBopeHO 50 T KpHCTAIIOTHAPATa. BEUUCINTD MacCOBYIO OO KPUCTAIIOTHApPATa U O€3BOJHOTO
cynb(ara xenesa (I1) B pactBope.

54. Haiitm maccel Boabl u MmeaHoro kymopoca CuSO, -5H,0O, HeoOXomumble Ui MPHUTOTOBICHHS OIHOTO JIMTPA
pacTtBopa, coaepxkarniero 8% (macc) 6€3BOIHON coyn

(p=1,084 r/mm).

55.Kakoit 06vem 96%-noil (1m0 Macce) cepHOi KucioTsl (p =1,84 /M) M Kakyro Maccy BOIBI HY)KHO B3ATh IS
npurotoBieHus 100 mi 15% (o macce) pactBopa cepHoit kucioTs (p =1,10 v/mi).

56.Kakyro maccy Boabl HyxxHO mpubaButh kK 200 M 30%-moro (mo macce) pactBopa NaOH (p =1,33 r/mu) mst
nosryaenust 10% pactBopa menodn?

57. HaiiTi MOJSIpPHOCTH ¥ MOJIBHYIO JIOJIIO PAacTBOPEHHOTrO BellecTBa B 67%-HoM (o Macce) pacTBope caxapossl Cip
Hz, O1s.

58. TIpu 60 °C macsimennsiit pacteop KNOsComepxut 52,4% (mo macce) comi. Haiitn k03(hHIMEHT pacTBOPHMOCTH
COJIM MPU 3TOM Temmeparype.

59. Tlpn oxmaxaenuu 300 r 15%-HOTO (IO Macce) pacTBOpa HacTh PACTBOPEHHOTO BEMIECTBA BHINIANAa B OCAZOK U
KOHIICHTpAIUs pacTBopa cTaja paBHOil §%. UeMy paBHa Macca BBIIABIIETO B OCAIOK BemecTa?

41



60. Paccunraiite 00beM SO, (H.y.), KOTOPbI MOKHO mHONMy4nuTh mpu Ackicteuu 0,05 1 0,85 H. PactBopa H,SO, Ha
pactBop K,SO3.

61. Kakosa 6b1ma macca Al(OH)s, ecnin it ero pactBoperus motpebosanock 0,2 1 pacTBOpa a30THOH KHCIOTHI (® =
30%, p=1,180 r/mm)? Kakoii oovem 2,5 H. PactBopa KOH HeoOXoaumo 3aTpaTuTh Ui PacTBOPEHUSI TOTO KOJIMUECTBA
THIPOKCH/IA aJTFOMUHUS?

62. K 0,10 1 pactBopa xmopuna Gapust ¢ maccoBoii noneit BaCl, 20% (p = 1,203 r/mu1) npubaies pactBop cynibsdara
xpoma (I11). Beraucnure maccy obpazoasiierocs ocanka BaSO,.

63. K 0,05 1 pactBopa xiopuna wmapranma (I1) (p=1,085 r/mm; o = 8 %) npubasneno 0,2 1 pacTBopa THAPOKCHIA
nutust, MaccoBas goist LiIOH 8 kotopom 10 % (p= 1,107 r/mi). Kakoe BerecTBO B3STO B M30BITKE W B KAKOM KOJHYECTBE OHO
ocTaeTcs Mocie peakuuu?

64. Kaxoii 06nem 0,5 MAI,(SOy); Tpebyetes s peakimu ¢ 0,03 10,15 MCa(NO3),?
65. Kakoit 06bem 0,25 H. pactBopa H,SO, MoskHO HeliTpann3zoBaTh nmpubasieruem 0,6 1 0,15 H. pactopa Ca(OH),?
66. Cmemanst 0,8 m 1,5 5. NaOH u 0,4 1 0,6 5. NaOH. KakoBa HopMaiibHast KOHIICHTPALUS TTOYy9€HHOTO pacTBopa’?

67. Kakoii 00beM Bobl HyxHO mpubaButh K 1 11 pactBopa KOH (p=1,411 r/mi; ® = 40 %), 94T00BI NOIXYYUTH PACTBOD,
B KoTOopoM MaccoBas aong KOH 18%?

68. Kaxkas macca BaCl, conepxwurcs B 0,350 11 0,25 H. pacTBopa?

69. B 0,75 n pactBopa rumpokcuaa Hatpust comepxur 18,8 TNaOH. Uemy paBHa MoJsipHas KOHIICHTPANHUsS 3TOrO
pactBopa?

70. Kakoit oObemM pacTBOpa cepHOW KUCIOTHI ¢ MaccoBoil moneid Hp,SOp 96% (p=1,835 r/mi) HyXHO B3STH ISt
npurotoBienus 5 1 0,5 H. pactBopa H,SO4?

«DJIEKTPOJUTHYECKAS TUCCOUMALIMSD

CocraBbTe YpaBHCHUA SHCKTpOHHTquCKOﬁ Aucconranuvu CICAYIOMUX JJICKTPOJIUTOB. Hanwnmure
BBIPAXKCHUSA KOHCTAHT JUCCOLUALIUU.

71. HNO; —

72. H,SO4 —

73. HMnO, —

74.Ca(OH), —

75.H,S —

76.H,S0; —

78.CH;COOH —

79.Zn(OH); —
«HonHoe npousseneHne Boabl. BoropoaHblii nokasarenb»

80.0Onpenenute 3Havenue pH pactsopa, ecmu [H] = 0,001 Moms/m.

81.0npenenute 3uauenne pH pactBopa, B 2 muTpax koToporo cogepxures 0,2 mons CH;COOH (Kx=1,8 - 10 ).

82.Brraucnute xoHnenTpanuio nonos [H'] u pH 0,1 M pactBopa HAc (ykcycHas KHCIOTa).

83.Brrunciute pH 2 M pactsopa rumpasuna NoH,; - H,O ([NH;-NH;3] OH)

84 .Konnenrtpanus nonos [H'] mpu cravmapTHOi TemmepaTtype pasHa 2 - 10™ momb/m. 85.Beruancinte KOHIIEHTPALINIO
nonos [OH'], pH u pOH B »TOM pactBope.

86.Bpruncnure koHueHTpauuio nonoB [OH'| B pactBope, pH kotoporo 5,25.

87.Kak usmenutcs koHuentparus nonos [H'] npu usmenenuu pH pactsopa ot 2 10 5?

88.Beruncimre pH 0,02 M pacrBopa HCI.

89.Brruncimte pH pactBopa a30THOI KHCIIOTHI, €CIIM MaccoBast 1011 KUCIOTHI B pacTBope 4% (p =1.02 r/mm).

«'uapoaus cosaei»

CocTaBbTe MOJICKYJISIPHBIC U HOHHBIE YpaBHEHMsI THAposn3a coseid. KakoBo 3HadeHne pH B pacTBopax KaKIoW U3 dTUX
comneit?

90. CuSO, + H,0 —
91.NaF + H,0 —
92.K3PO, + H,0 —
93.K, SO; + H,0 —
94.ZnS0O, + H,0 —
95.NaClO + H,0 —
96.(CH300):Al + H,0 —
97.KF + H,0 —

98.Cr,S; + H,0 —
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99CfC|3 + H,0 —
100. A|2(504)3+ H20 —
Hepeqeﬂb 3a1a4 no TeMe «OKNCINTEIbHO-BOCCTAHOBUTEJIbHbIE peaxkuum»

. I[aﬁTe OIPCACIICHUC CICAYIONIUM MOHATUAM: OKHUCIICHNUE, BOCCTAHOBJICHUEC, OKUCJIUTCIIb, BOCCTAHOBUTECIIb.
Paccuuraiite OBP METOAOM BJICKTPOHHOI'O OamaHca u YKaKUTC OKHCIIUTEJIb U BOCCTAHOBUTECIIb!

1. C,Hs0OH + KMnO, — CH3COOK + MnO, + ...
2 H, S+ KMnO4 + H, SO, — S + ...
3 KMnQ4+ MnSO, + H, O — MnO, + ...
4, C,H; + KMnO,4 + H, SO, — CO, +...
5. NaNO;z; + MnO; + KOH — NaNO, + ...
6 PH; + KMnO, + H, SO, — MIlg(PO4)2 + ...
7. NO+ KMnO4 — MnO, +...

8 KMnO4+K|+ H2804—>J2+...

9. H,0,+ KMn, + H, SO, — O3 +...

10.  MnO,+ HCl — Cl, + MnCl, +...

11. KBr+ KMnO, + Hy SO, — Bry + ...

12. KMnO4; — MnO, + K;MnOy4 + ...

13. Kz Mn04 + H2 SO4 i KMHO4 +...

14. K,Mn O4+ H,O — MnO, + ...

15. HN3+ KMnO,4 + H; SO4 — MnSO,4 + N, +...

16. MnO, + SO, — MnS,0¢ +...

17. Na,SO;3 + K,S + H, SO, —»S+H,0 +...

18. KMnO, +Na,S + H, SO, — MnSOy4 +...

19. MnO,+ HCI —Cl; +...

20. KMnO4 +H2C204 +H, 504 — MnSO, + COZ +...

Il. Jomumute OBP. Pacyet npoBeauTe HOHHO-3IEKTPOHHBIM METOJIOM:

1. HC|O4 + Hz SO3 —

2 st + C|2 + H20—>

3 FeSO, + KMnO, + H, SO, —

4. KCIO;3+2Zn+H, S04 —

5. NaClO + KCI + H, SO,

6 Ca(OC|)2 + K3 AsO; —

7. Ky,Cr,0; + Kl + H, SO, —

8. FeSO, + K,Cr,0; + H, SO, —

9. HI + Hz SO4(K) —

10. HQS + CI2 + HZO -

11. C|2 + KBr —

12. ASZSZ + HNO3(p)—)

13. Mg + HNO3(p) i

14. NaNO, + Nal + H, SO, —

15. H|O3 + H202 i

16. HCl + H,0, —

17. Hs PO, + HI —

18. H3 P03 + AgN03 + HzO i

19. H3P03 + Pb(N03)2 + HzO i

20. Zn+ H, SO4p—

I1l. Paccunraiite, CKOJBKO TpaMMOB OKHCIHTENS TpeOyeTcsl Al BOcCTaHOBIEHHS 10T COOTBETCTBYIOIIETO pPEaKIU
BOCCTAaHOBHUTCIIA.
1 Cu, S + HNO; —
2 ASZ Sg + HNOg-’
3 N02 + KOH —
4, C|2 + KOH —
5. Cl,+KI+KOH —
6 Brz + KCI’Z + KOH—
7. NaClO; + MnO, + NaOH —
8. KCIO;+ HCl —
9. KC|03 + H2 804 —
10. st + chrz 07 + HCl —
11. Na,S+H,S0,—
12. H202 + Kl+ H2 804 —
13. H,0, + KMnO, + H, SO, —
14. S+ Ba(OH), —
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15. Se + NaOH —

16. H, SeO; + HC|03 —

17. Na, S, 03+H, 0, —

18. NH4OH + KMnQO,4 + H, SO4 —
19. Cut+ H, SO4(k)—>

20. O3+ MnO,+ NaOH —

Ilepeuens 3aaa4 no TeMe «XUMHYECKAS TEPMOIUMHAMUKA)

1.Peakuusi ropeHust KMJIKOTO TUIIOBOTO CHHMPTa BBIpaxkaeTcs TepMoxumuieckuM ypasHeHHeM: CoHsOH(x) + Oy(r) =
2C0O,y(r) + 3H,0(x); AH = ? Brruucnoure TeroBoil 3()QEKT peakuuH, €clM HM3BECTHO, YTO MOJIBHAsl TeIyIoTa
napoooOpasoBanus C,HsOH(k) paBra +42,36 x/[x, a Termotel oOpazoBanust C,HsOH(T), CO,(r) u H,O(%) cOOTBETCTBCHHO
pasHsbl, k/[x/Mous: -235,31; -393,51 u -285,84.

2. OnpezenuTe HaNpaBlIeHHE NPOTEKAHHS MPH CTAHAAPTHBIX yCIOBHAX peakuun:  Fep,Osq + 3Hyi = 2Feyy + 3H0,

3. Kakas u3 mpuBeneHHbIX HMKe peakuuii Oyner uaru mnpu 298 K? Ecnu peakims npu CTaHIapTHBIX YCJIOBHSX HE
BO3MOJKHA, YCTAHOBUTH TEMIIEPATYPY, TIPH KOTOPOi paBHOBEPOSATHHI 002 HATIPABICHUS PEaKITHH:

2Fe(x) + 3H,0(r) <>Fe,03(k) + 3H,(1)

2CO(r) «> COy(r) + C(x)

4. Onpenenure MIPOTEKAIOT B CaMOIIPOU3BOJIBHO B CTaH/IapTHBIX YCIIOBUSIX
pu 298 K crnenyromme peaxkium:

3C1L0(r)— 3Cly(1) + O3(1)

6Cl1Oy(r)— 3Cly(1) +404(1)

CL0(r) + Oy(r)—B) Cla(r) + Os(r)

Bo3moxkHO I [IPOTEKaHUE OTUX peakuui npu HOBBILLIEHHOU Temneparype?
O0s13aTeNBbHO JIM /7Sl OTBETA HA ATOT BONPOC MPOU3BO/IUTH KOJINYECTBEHHbIE pacueTbl? OTBET MOTUBHPYHTE.

5. BeraucnmTe n3MeHeHHEe SHTPOIHIH IS peakiuid, mporekaronmx mo ypaBHeHUAM:2CHy(T) = C,Hy(T) + 3Hy(T)

N, () + 3H,(1) = 2NHj;(T)
C (rpaur) + Oy(r) = CO(r)
[Touemy B 3THX peakIusIX A80293>0; <0;=0?
6.PaccunTaiite crangapTHyto sHepruto [ mb0ca odpazoBaHus ra3000pa3HBIX TaJOTEHBOIOPOIOB (U3 MPOCTHIX BEIIECTB)

npu 298 K. Kak u3MeHSIOTCd XMMHYecKas aKTUBHOCTh TaJOTEHOB B CBOOOJHOM BHAE, TepMHUYECKas YCTOWYHMBOCTb WU
BOCCTaHOBHTEIbHAS CIIOCOOHOCTH TaJIOT€HOBO/IOPOIOB MPH YBEJIIMYEHHUH TTOPSIIKOBOIO HOMEpPA TaJIOTeHOB?

7.0mnpenenure, pu KaKou TEeMIIEpAType Ha4yHeTcs peakuuu
BoccTaHoBleHusFe;0,, mpoTekatomas o ypaBHeHHUIO:
Fes04 (k) + CO (1) = 3Fe0 (k) + CO,(1); AH= 34,55 x]JIx.
8. Ha ocHOBaHMM CTaHAApTHBIX TEIUIOT OOpa3oBaHUSl W aOCONIOTHBIX CTaHIAPTHBIX DHTPONHUH COOTBETCTBYIOLIMX
BemiecTs, Berauciute AG s peaxmuu, npoTekarwomnieil mo ypasHeruto C,Hy (1) + 30, (1) = 2CO; (1) + 2H,0 (k). Bo3moxHa 11
9Ta peakuus MpH CTAHIAPTHBIX YCIOBUAX?

9. Kakme wu3 kapbonaroB: BeCO;, CaCO; waum BaCOz MOXHO TMOJYyYHUTh [0 PEAKIMH B3aUMOICHCTBHUS
cooTBeTcTBYIOMMX OKcua0B ¢ CO,? Kakas peakmus unet Hanboee s3HeprudHo? BrIBo clienaiite, BEIYUCIIUB AG 08 peaKIui.

10. Ilpu kakoii TeMIeparype HaCTYIHT paBHOBECHE CUCTEMBI:

COr+2H,r < CH;0H x; AH=- 128,05 x/{x?

11. BosibHIMHCTBO coOJiel aMMOHUsI TPH HAarpeBaHUM pasjaraercss 0e3 W3MEHEHHsS] CTENeHHM OKHCJICHUs a30Ta.
HckimoueHue cocTaBisieT HUTpaT aMMoHus. C MOMOIIBI0 TEPMOJAMHAMUYECKUX PACUETOB MOKAXKHUTE, KaKO mporecc Ooiee
Bepositen? Kakasi peakiys nMeeT HanOoJiblliee MPAKTHUECKOe 3HAYCHUE M IJ/Ie OHA HCIOJb3YeTCs? NH;(r) + HNO;(r)—
NH4N03(K)

NzO(F) + 2H20(F)—)) NH4NO3(K)
No(r) + %20,(r) + 2H,0(r)—>NH;NO3(x)

12. Berancinre AG g5 1uts crieytomux peaxuuii: a) 2NaF (k) + Clj (r) = 2NaCl (x) +F, (r); 6) PbO, (k) + 2Zn (k)
= Pb(k) + 2ZnO (k).

Mo>xHo 11 osry4uTs (Grop 1o peakuuu (a) u BocctaHoBUTh PbO, koM 1o peakium (6)?

13. Beraucauts sHTaNBIAI0 (AHz49) peakumu: CHy(T) + Fo(r) = CH3F(r) + HF(r) mpu 349 K.

14. Berurcnute AHzgg peakiuu: 2CHy(r) + COy(r) = CH3COCH;(r) + H,O(T) mpu 349 K.

15. Paccuuraiire suransnuio peakuun:  CaCly(t) + H,SO4(kx) = 2HCI(r) + CaSO,4 npu temneparype 398 K, ecim npu
B3auMoieiicTBUM Bbiaensercs 13,96 KI[)K*Monb'l Teria
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Ilepeuens 3aga4 mo TeMe «XUMHYECKasi KHHETHKA U KATAJIH3»
1.BrrancnnTe KOHCTAHTY PAaBHOBECHS LI OOpAaTUMON PEaKIHH:

CO, + H, «» CO + H,0, 3Has1, uTO NpU COCTOSIHUM PaBHOBeCHs ObUTH clieayroniue kounentpauuu: ; [CO,] = 0,04
mouts/11; [Hy] = 0,01 mons/it; [CO] = [H,0] = 0,02 mMous/m.

2. Kak m3mennrcs ckopocts peakimu  2NO+0;, = 2NO,, ecin yMEHBIIATH 00BEM ra30Boi cMecH B 2 paza?

3.I1pn HEeKOTOPOIt TeMIlepaType KOHCTAaHTa PABHOBECHSI PEAKIIUH!

2NO(r) + O, (@<«>2NO, (r) paBHa 2,5 /MOoOb M B  pPAaBHOBECHOH  ra3oBOW  cMecH
[NO;] = 0,05 mons/n u [NO] = 0,04 monb/n. Berauciure HavyajabHble KOHIEHTpalu Kuciopoaa u NO, mpeamnonarasi, 4ro

HCXOJHASI CMECh COCTOSIIA TOIBKO U3 STHX BEIIECTB.
4 Xumnueckas peaxuust npu 10°C 3akanuuBaercs 3a 16 munyt. [Ipu kakoil TemriepaTrype OHa 3aKOHUHTCS 33 | MUHYTY?

5.Paznoxenue N,O pu 900°C MPOTEKaeT o YpPaBHEHUIO

2 N, (r) + O, (r) =2 N,O(r) KoscTanTa cKopocTH peaKium IpH 3Toil Temmepatype paBHa 5-10™ Mons/n -mun. Hauanenas

KOHICHTpaus NzO paBHa 3,2 MOJIL/.TI. OHpCI[eJ'II/ITC Ha‘la.HBHyIO CKOpOCTB peaKL[I/H/I 58 CKOpOCTL B MOMCHT, KOraa paSJIO)KI/ITCH
25% N.,0.

6.B KaKoOM HaIpaBJICHUH CMECTHTCH paBHOBeCHe peaKIum
Fe(CNS); + 3KCI <> FeCl3 + 3KCNS eciu KOHIEHTPAIHIO XJIOpH/Ia sKelie3a yBeauuuTh ¢ 0,1 1o 0,3 MOJIB/JI, a KOHIIEHTPALKIO
xmopuna xamus ¢ 0,4 1o 1,2 Monb/7.

7.Kax usmenurcsi ckopocts peakiu CO(r) + Clp (r) —COCI; (1), ecnu 00beM CUCTEMbl  YMEHBIIUThH BJIBOC HIIH
YBEJIUYUTH BTpoe?

8. IIpu  650°C  xomcranrta  paBHOBecus  peakuun  CO,(r) +  Hy(r) <CO(r) +  H,O(r)
paBHa eIUHUIIE. B HavaabHBIA MOMEHT BpEMEHH KOHIICHTPALIH CO, u H, OBI
71 co0TBeTCTBEHHO paBHEI 0,2 1 0,8 Moine/i1. HaliuTe paBHOBECHBIC KOHIICHTPAITUH BCEX YIACTHUKOB PEaKITHH.

9.Kak m3MeHuTCS CKOpOCTh XUMHUECcKoi peakunu 2A+2B—C, ecnu KOHIEHTPAIHIO OJHOTO U3 PEarupyONINX BEIIECTB
YBEIMYUTH B TPU Pasa, a TeMieparypy cMecu nouusuts Ha 30°C? TemmeparypHblii k03 puiuueHt pase 2.

10.OHeprusi akTHUBAIlMM HEKOTOPOW peaklWH B OTCYTCTBHE KaTtanmmzatopa coctaBisieT 75,24 k/[x/mMomb, a ¢
katanuzatopoM - 50,14 kJx/mMonb. Bo ckonbko pa3 M3MEHHUTCSI CKOPOCTh PEaKkluy B IPUCYTCTBUU KaTaJIU3aTOPa, €CIH PEaKIHs
mpoTexaet npu 25°C?

Ilepeuens 3agannii no teme «HoMeHK/IATypa KOMILJIEKCHBIX COeUHEHUID»

CocTaBbTe ypaBHEHHsI AUCCOMHUAIIIN HA HOHBI IEPEUHCICHHBIX HIKE KOMIUTEKCHBIX U MBOMHBIX coeit: Nag[Co(NOy)e];
[Cr(H:0),CLICI;  KCr(SOy4),; KMgCls; o[FeCL]; Ks[FeClg]; Nas[Cr(C;04)s];  [Pt(NH3)4Cl]Cly;  [Cr(H20)sCI]Cly.;
[ Pt(NH 3)2 C|4]; [ Pt(NH 3) ) C|4]; [ Pt(NH3)4C|2]. Ha3oBuTe KOMILIGKCHBIC COJIM, YKaXHTE BAJCHTHOCTh U

KOOPJHHAIMOHHOE YHCIIO UX KOMILIEKCO00pa3oBaTeeH.

3ananue no TeMe «XapaKTepuCTUKA XUMUYECKOI0 3J1eMEHT )
Buomorndeckas poilk M TOKCHKOJIOTHIECKAs XapaKTepUCTHKA MEIH.
Buomorndeckas poiib ¥ TOKCHKOJIOTHIECKAsT XapaKTePUCTHKA CBUHIIA.
Buonoruyueckast posib ¥ TOKCUKOJIOTHYECKas XapaKTepUCTHKA KOOaJbTa.
XapakTepucTHKa U OMOJIOTHYECKast POJIb KaJIbIHUS.
Xapaxkrepuctuka pochopa u ero Onosorndeckas pob.
XapaKkTepHuCTHKa HATPUS M KaJIUs ¥ MX OMOJIOTHYECKOE 3HAUCHHE.
XapaKkTepHuCTHKa cephl U e€ OHoJIorHdecKast poib.
Buonornueckas POJIb 1 TOKCUKOJIOTMYECKAA XapaKTCPpUCTHKaA Mapranua.
Buonoruueckas posib ¥ TOKCHUKONIOTHYECKas XapaKTEPUCTUKA MBIIIbSIKA.
0. Toxcukonornueckast XapakKTEpPUCTHKA KaMHUS.
1. Toxcukonormyeckas XapakTepHUCTHKA PTYTH.
12. Buonoruveckas posib ¥ TOKCHKOJIOTHYECKAst XapaKTEPUCTHKA JKelle3a.
13. bBuonoruveckas posib ¥ TOKCHKOJIOTHYECKAs XapaKTepPUCTHKA XpOMa.
14. Buonorudeckas posb ¥ TOKCHKOJIOTHYECKAs XapaKTepPUCTUKA MarHHs.
15. Buonorudeckas poyib U TOKCHKOJOTHYECKAs XapaKTePUCTUKA a30Ta.

RN R~wNE

BaﬂaHI/ISI I UHAWBUAYAJIbHBIX JOMaIIHUX Sa)IaHI/Iﬁ COACPKATHCA B METOAMYCCKHUX PCKOMECHIAIINSX |

1. IakumpoBa, C.C. Heopranwmueckas Xumus [DJIEKTPOHHBIH pecypc]: MeToA. PEKOMEHIAIMH IO
OpraHu3alll  CaMOCTOATENbHON paboThl OO0yyaromuxcs [0 HampaBieHHIO moArotoBku 36.03.01
Berepunapuo-canutapnast skcrepTusa, npoduiab ['ocymapcTBeHHBIH BETEpUHAPHBIN HAIA30p, YPOBECHB
BbICII. 0Opa3zoBaHusa — OakanaBpuar, ¢popma odyyenus — ounas / C.C. [lakuposa, I'.B. MemepskoBa. —

45



Tpounk: @OI'BOY BO IOxHo-Ypansckuit I'AY, 2021. - 56 c¢. — Pexum pocryna:
https://edu.sursau.ru/course/view.php?id=5989; http://nb.sursau.ru:8080/localdocs/ivm/01499.pdf

4.2. IIpoueaypsl U OlIEHOYHBIE CPEACTBA /IJIsl MPOBEAEHUS MPOMEKYTOYHOM aTTeCcTAIUU
4.2.1. IudppepeHupoBaHHbIN 3a4eT

JuddepeHunpoBaHHbIi 3a4eT SABJISETCS (OPMOM OLIEHKM KadyecTBa OCBOCHHUS OO0YYaroIIMMHUCS
00pa3oBaTeNbHON MPOrpaMMBbI 10 TUCHUIUIHHE. OH MIPOBOJUTCS B COOTBETCTBUU C PACITUCAHHEM CECCHU B
MIEPBOM CEMeCTpe, KOTOpoe pa3Meniaercs Ha HWHGOPMAIMOHHBIX CTEeHJIaX Kadeapbl, a Takxke Ha
odunmansHOM caiite YHuBepcurera. Bonpocs! k aud.3a4éTy COCTaBISIOTCS HA OCHOBAHUU JEHCTBYIOIICH
paboueii mporpaMMbl TUCHUIUIMHBI, U JOBOJSITCS 10 CBEICHUS CTYIEHTOB BHaYajle CeMecTpa.

[IpucyTcTBUe Ha 3aueTe MpernoaBareieil ¢ pyrux kagdeap 0e3 COOTBETCTBYIOIIETO PACTIOPSIKEHUS
PEKTOpa, MPOPEKTOpa MO y4eOHOW M BOCIIUTATEIbHON paboTe WM 3aMECTUTENS TUPEKTOpa MHCTUTYTA IO
yueOHol paboTe He AOMyCKaeTCs.

OcHoBaHUEM JOITYyCKa CTyA€HTa K CIauc z[I/I(f[).3aqua SABJLICTCA  3a4CTHO-3K3aMCHAIIMOHHAsA
BCAOMOCTbD. 3auer npenoaaBaTCyib BbICTABJIACT B 3aUCTHO - SK3AMCHALIMOHHYIO BCAOMOCTb M CHACT ITOCJIC
O(bOpMJ'IeHI/IH B CCKPCTapuaT B ICHb 3a4CTa.

®dopma nposeneHus aug.3auera — BUAE Onpoca 1o OuiieTaM WM Mo TecTaM. buiieTsl yTBepKIatoTcs
Ha 3acemaHuM Kadenpbl W TOANMCHIBAIOTCS 3aBeAyromuM Kadeapoil. B Owiere coxmepkartcst nBa
TEOPETUYECKHUX BOIPOCA U OJIUH MPAKTHUYECKHIA.

Kputepun omeHku orBera CTyleHTa (Tabl.) HOBOAATCA 1O CBEIEHHUS CTYIACHTOB 1O Hadyala
nud.3adera. Pesynmprar mud.3adera oOBSABISETCS CTYIEHTY HEIMOCPEICTBEHHO IMOCIE €ro CJayH, 3aTeM
BBICTABIIICTCS B 3a4ETHO-IK3aMEHALIMOHHYIO BEIOMOCTb.

Mxana Kputepuu ouennBanus
Ouenka 5 BCECTOPOHHEE, CHCTEMaTHYeCKOe U TIIyOOKOe 3HAaHHE TEOPEeTHYECKOro MaTepHuaia
(OTJ'II/I‘IHO) JUCHUIUIMHBI, YCBOCHUEC OCHOBHOW W JONOJHHUTECIBHOU JIMUTECpATypbl, PEKOMCHIOBAHHOU

IIPOrpaMMOM JUCLUIUIMHEL, IPAaBWIBHOE PEUICHUE YIIPAXKHEHNS WU 3aJa4U.

OHCHKa 4 MOJHOC 3HAaHUC IPOrpaMMHOI'0 MaTepuaia, yCBOCHHUC OCHOBHOH JINTEPAaTyphl, peKOMeH,I[OBaHHOﬁ
(XOpOHIO) B IIporpaMMme, HaAJIMYUC MaJIO3HAYUTCIIbHBIX OIIMOOK B peUICHUN YIPAXKHCHUA WIN 3aJa4U, WIN
HEIOCTATOYHO IMOJHOC PACKPBITUE COJACPIKAHUA BOIIPOCA.

Onenka 3 3HaHWE OCHOBHOTO IIPOrPaMMHOTO MaTepHajla B MHUHMMQJIbHOM O00BEME, IOTPEUIHOCTH
(YZIOBIICTBOPHTENHHO) HENPUHLUIINAIBHOIO XapaKTepa B OTBETE HA 3a4€TE U B PEIICHUHN YIPAXKHEHUS WM 3a/1a4yu.
Ouenka 2 mpobesbl B 3HAHUSAX OCHOBHOTO IPOTPAMMHOIO MaTepuana, NMpUHIWIHAIBHBIE OUIHOKH HpU

(Hey,[[OBHeTBOpI/ITC.HLHO) OTBETE HA BOIPOCHI U B PCIICHUU YIIPAXKHCHUA WX 3aJlavu.

[Tpu npoBeaennu nud.3auera B ayAUTOPUU HE TOJKHO HAXOAUTHCS 0oJjiee BOCbMHU 00yYaroIMXCs Ha
ogHoro mpernonaBatens. IIpu cmaue — aud.3auera CTyJIEHT BXOAUT B ayJAWTOPHUIO, BBIOMpaeT Omier B
Clly4ailHOM MOpsIJIKEe, 3aTeM Ha3blBaeT HOMep Ouiiera.

Bpems moaroroBku otBeTa npu ciave Aud.3adera B yCTHON/TMChbMEHHOW (popMe TOJKHO COCTABIISITh
He MeHee 30 MUHYT (TIO KETaHUIO OOYYAIOIIEroCcsi OTBET MOXKET OBITh JOCPOUYHBIM). Bpemsi oTBeTa - He
6osnee 10 munyT. [IpH MOATOTOBKE K OTBETY OOYYAIONIUICS, KaK MPABUIIO, BEJCT 3alHCH B JIUCTE YCTHOTO
OTBETa, KOTOPBIN 3aTeM (110 OKOHYaHWH Jud.3a4eTa) CAaeTCs MPErnoaaBaTelio.

Hapymienne JIUCHMIUIMHBI, CIUCBIBAHUE, HCIHOJIb30BaHUE OOYYAIOIIMMUCS HEpa3pelIeHHBIX
MEYaTHBIX M PYKONHMCHBIX MAaTepUaloB, MOOWJIBHBIX Tele(OHOB, KOMMYHUKATOPOB, IIJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U APYTHX BHJIOB JIMYHONH KOMMYHHKAIIMOHHON M KOMIIBIOTEPHON TEXHUKU BO
BpEMsl aTTECTAllMOHHBIX MCIIBITAHUH 3ampenieHo. B ciayyae HapyiieHus 3Toro TpeboBaHus, IpernoaaBaTesb
00s3aH  ynanuTh oOydaromierocs W3 ayguTOPUM M TIPOCTaBUTH €My B BEJOMOCTH  OIICHKY
«HeynoBiaeTBOPUTEIBHO.

[IpenonaBarento MpeaOCTaBIACTCS TMPABO 3a7aBaTh OOYYAIOIIMMCS JOMOJHUTEIbHBIE BOMPOCH B
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pamMKax HporpaMMbl JUCLUIUIMHBI TEKYLIETO CEMECTpa, a TAaKKe, IOMHMO TEOPETHYECKHUX BOIPOCOB, U
MPaKTUYECKHE, KOTOPble U3ydalluCh Ha 3aHATHUAX. BbICTaBleHHE OLIEHOK, MOJIyYEHHBIX MPHU MOABEICHUU
pe3yJIbTaTOB IPOMEXKYTOUYHOM aTTecTallid, B aTTECTAllMOHHYIO BEJOMOCTh U 3aU€THYI0 KHHXKKY
MPOBOAUTCS B MNPHUCYTCTBUM caMoro oOydvaromierocs. IIpemogaBaTenu HeCyT IEpPCOHAIbHYIO
OTBETCTBEHHOCTb 32 CBOEBPEMEHHOCTb M TOYHOCTh BHECEHHS 3allUCel O pe3ylbTaTax IpPOMEXKYTOUHOM
aTTecTalluu B aTTECTAIMOHHYIO BEJIOMOCTb.

I/IHBaJ'II/II[BI U Jinga € OrpaHMYCHHBIMH BO3MOKHOCTAMU 3O0POBbA, MOI'YT CAaBaATb z[mbsaqua B
MEKCECCUOHHBIN nepuoa B CpOKH, YCTAHOBJIICHHBIC HHIWBUAYAJIbHBIM y‘-IC6HBIM IIJIAaHOM. I/IHBaJII/IHBI u
Juna € OrpaHMYC€HHBIMH BO3MOXXHOCTAMHU 3J0POBbsA, HMCIOIIHME HAPYHICHUSA OIOPHO-ABUIAaTCIBHOI'O
arrapara, AO0IMYCKAarOTCA Ha aTTCCTAllMOHHBIC UCIIBITaHUA B COITPOBOKACHNN ACCUCTCHTOB-
COIIPOBOXKAAIOIIUX.

O6yqa101unec;{ HMCIOT IIpaBO Ha nepecaady pe3yjabTaTOB OCBOCHUA NMH AUCHUIIINH.

[Ipouenypa mnpoBeAeHHs NPOMEXKYTOYHOM arrecTaiuu JUis OCOOBIX CIyyaeB H3JIOKEHa B
«ITonoxkeHnM O TEKyIIeM KOHTPOJIE YCIEBAEMOCTH W IMPOMEKYTOUHOM aTTECTAlMM OOYyYaroluxcs IO
OIIOII 6akanaBpuara, crieruanurera u Maructpatyps» @I'bOY BO HOxno-Ypansckuit [AY.

Bonpocsl Kk nuddepeHUMPOBAHHOMY 3a4eTy IO AMCUUILIMHE
«Heopranuyeckast XuMus»

Teoperudeckuii 010K
1. OcHOBHBIC 3aKOHBI XMMHH: 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH COXPAaHEHWS Macchl, 3aKOH ABOTaApO, 3aKOH KPAaTHBIX
OTHOIICHHH, 3aKOH YKBUBAJICHTOB.
2. Kmacce Heopranmdeckux coenuHeHud. Oxcuapl. Kmaccuukarmust, HOMEHKIATypa, CIIOCOOBI MONYyYEHUS, XUMHUYCCKHE
CBOICTBA.
3. Kmaccer Heoprammyeckux coemuneHnil. Kucmorer. Knaccupumkamnus, HOMEHKIATypa, CIIOCOOBI MONYYCHHUS, XUMHUYCCKUE
CBOMCTBA.
4. Knaccel Heopranmueckux coennHeHuil. OcHoBanus. Kiaccudukanus, HOMEHKIATypa, CIIOCOOBI MONYYeHUS, XUMUYECKHE
CBOMCTBA.
5. Kuaccel Heoprannueckux coenunennid. Conmu. Knaccudukanms, HoMeHKIaTypa, criocoObl TOTy4YeHUsl, XHMHYECKHE
CBOMCTBA.
6. CrpoeHue aToma: pa3BUTHE MpeJCTaBIeHUH 0 cTpoeHnH atoMa (T. TomcoHna, T. Pesepdopaa, . bopa); coBpemenHas moxenb
CTPOCHUS aToMa.
7. BoxHOBas QyHKINS, KBAHTOBEIC YHCTIA.
8. DneKTpoHHBIE KOH(PHUTYpaIUK aTOMOB, TpUHIHUITEI [1ayns 1 HanMeHbIel sHepruw, npasmia Kireukosckoro u I'yHa.
9. Hammmute 31eKTpoHHBIE HOPMYIBI aTOMa JKelie3a, HOHOB Fe?* u Fe**. Jlokaxure ¢ MOMOIIBIO ANEKTPOHHO-TpaguIecKOn
CXEMBI, 9YTO MaKCUMallbHasi BAJICHTHOCTH JKeJie3a B COSIMHEHHSIX paBHa 6.
10. [lepuomuueckas cucrema 31aemeHToB. Mcropus cosmanust [ICD. Ilepmommdeckmii 3akoH J.1. MenneneeBa. Bunpr I1CO.
Crpyxkrypa IICO: nepuon, rpymnma, ceMencTBa, pssl.
11. Tlepuonuyeckuii xapakTep M3MEHEHUs CBONCTB aTOMOB 3JIEMEHTOB. ATOMHBIN paauyc, dHEprHsi HOHU3AIMU, CPOJICTBO K
3NEKTPOHY, JEKTPOOTPHUIIATEIBHOCTh, CTEIICHb OKHCIICHHS, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA.
12. Xumuueckas cBsi3b. [Ipuposa u yciaoBust 00pa30BaHUsE XUMHUYECKOH CBSI3H.
13. Bupl XUMHYECKOM CBSI3U M €€ KOJHYECTBEHHBIC XapaKTEPUCTHUKH.
14. KoBasieHTHas1 CBsI3b, KBAHTOBO-MEXaHIMUYECKOE 00BsICHEHHE 00pa30BaHus CB3H. MeTo bl pacdyera KoBajdeHTHOU cBsizu MBC.
15. TuOpumu3zaiyisi aTOMHBIX OpOHUTATICH.
16. Tlomstme o pacTBOpax, KIaCCH(PHUKAILHS, pACTBOPUMOCTb.
17. Teopuu pacTBOpOB.
18. Cnoco0sl BeIpaKeHHs KOHIIGHTPALUH pacTBOpoB (®, 00.%, Cy, C,, Cm, T).
19. OcHOBHEIE MOJIOKCHHS TCOPHHU ICKTPOTUTHICCKON nuccoruanui. CTeneHb U KOHCTAaHTa JUCCOLUAIIHH.
20. 3axoH pazbasnenus: OcTBasnbaa. [IoHSITHE O CHIIBHBIX M CIIA0BIX AJIEKTPOJIUTAX.
21. Cunbhsie amextposuThl. Teopust [lebas-Xrokkens, K03)OUIMEHT aKTUBHOCTH, HOHHASI CHJIA PACTBOPOB.
22. Cnabsie anekTpoauThl. [Ipou3BeaeHne pacTBOPUMOCTH.
23. Teopuu KHUCIIOT U OCHOBaHWil: T. AppeHuyca, T. bpencrena- Jloypwu, T. JIbtouca, T. [Tupcona.
24. VoHHOE NpoM3BEeHNE BOJIbI, BOJAOPOHBIA 1 TMAPOKCUIIbHBIN [T0KA3aTelb.
25. Tuaponus coseil. CTeneHb U KOHCTAHTA THAPOJIH3A.
26. OcHorHble mosioxeHus Teopuu OBP.
27. Meronsl pacyeTa OKUCIUTEIIEHO-BOCCTAHOBUTEIILHBIX PEAKIIMIA: METOJT JJICKTPOHHOTO OallaHca.
28. OCHOBHBIC OKHCJIMTEIIA U BOCCTAHOBUTEIH. BIusHIe peakiuu cpebl Ha MOBEICHIE OKUCIUTENeH. PacueT skBUBaIeHTHON
MacChl OKUCIUTETIS.
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29. Xumuyeckass TepmomuHamuka. OCHOBHbIC MOHATHS (cucrema, (asa). TepMOTUHAMUYECKHE MMapaMeTpbl W (QYHKIUH
COCTOSTHHS.

30.I1epBbIif 3aKOH TEPMOAWHAMUKH M €TO pa3IndHble (OpMYIHpOBKH. [IprMeHeHIe 3aK0Ha K M30TEPMUIECKOMY, H300apHOMY,
HN30XOPHOMY TpOILECCaM.

31.BTopoii 3aKOH TePMOINHAMUKH U €TI0 pa3IIdHbIe (OPMYITHPOBKH.

32.Tepmoxmmusi. 3akoH ['ecca. Crammaprable ycmoBusa. CrexctBus w3 3akoHa [ecca. Temora oOpa3oBaHHS M TemioTa
CropaHusi XMMHUYECKHX BellecTB. Pacyer TemioBoro addekra peakium.

33.DHTponus U ee U3MEHEHHs B 00paTHMBIX U HEOOpaTUMBIX Npoueccax. CTaTuCcTHYeCKash HHTEPIPETalys SHTPOIIHH.
34.9ueprus ['n66ca (G) u cBoboaHas sueprus ['enpmronsia (F). M3MeneHne n300apHO-u30TepMUUueckoro noreHnuana (AG) u
N30XOPHO-U30TEPMHUIECKOr0o oTeHmana (AF) ast oOpaTUMBIX U HEOOPATUMBIX CAMOIIPOU3BOJIEHBIX POLIECCOB.
35.XumMuyeckoe paBHOBECME M €r0 OCHOBHBIE YCJIOBHS. KOHCTaHTa XMMHYECKOTO paBHOBECHS. 3aBHCHUMOCTb KOHCTAHTHI
XMMHUYECKOTO paBHOBecHs OT Temneparypsl. [lpunnun Jle-1larense.

36. Xummyeckast kuHeTHKa. CKOPOCTh peakunu. MoJeKyIIpHOCTD U MOPAIOK PEaKIINnH.

37.3aBHCHMOCTb KOHCTaHTBI CKOPOCTH PEaKIUH OT TeMIeparypbl. MI3MEeHEHnEe 3HEPrHuH CHUCTEMBI B XOJE PEaKIUu. JHEpPTus
AKTHBAIIH.

38.BmistHre TeMmepaTyphl Ha CKOPOCTh XUMIYECKON peakni. Y paBHEHIEe AppeHnyca, ero aHau3.

39.BnusiHre KOHIICHTPAINY Ha CKOPOCTh XUMHUYECKOW peakuuu. YpasHeHue 3/IM, ero aHams.

40.Karanmmz. OOmmii MexaHI3M JeHCTBUS KaTanu3aTopoB. DepMEHTATUBHBIN KaTaJH3.

41.Kakwue Bechl ¥ IIOCYJ1a UCTIONB3YIOTCS AJIS MPUTOTOBJICHUS PACTBOPOB C TOYHON KOHIEHTpaluei? MospHas KOHIIGHTpauus
9KBHBaJICHTa. BeIuncinTe HopMalbHOCTE pacTBopa, B 100 My koToporo comepxutcs 0,49 r cepHOIl KUCIOTHI.

42. Kak npaBuIIbHO MIPUTOTOBHUTH TUTPOBaHHbII pacTBop? Kak npuroroButs 100 ma 0,1H. pacTBopa u3 1H. pacTBOpa COJSIHON
KHCIIOTHI?

43. Xapakrepucrtuka S-,p-,d-3meMeHToB mo nonoxeruo B IICD.

44, [aiite obmryro xapakTepucTHKy dineMmeHTa Ca (cTpoeHHEe aToma, JJIEKTPOHHAs (OpMyia, BaJCHTHBIE BO3MOXHOCTH,
CTETICHb OKHCIICHHS, OCHOBHBIE XUMHUYECKHE CBOHCTBA, HAXOX/ICHNE B MIPUPOJIE, TIOydCHNE U IPUMCHEHHE COSTUHEHHH).

45. [aiite obmryto xapakTepucTiKy ammeMenTa N (CcTpoeHne atoma, 3JIeKTpoHHas popMyIIa, BaJICHTHbIE BO3MOYKHOCTH, CTETICHb
OKHCIJICHHS, OCHOBHbIE XUMHYECKHE CBOWCTBA, HAXOKACHHE B IPUPOJIE, TOTYUYCHHE M IPUMECHCHNE COCMHCHNUH).

46. [aiite oOmryto xapakTepiucTiKy anmeMeHTa K (cTpoeHne atoma, 3JIeKTpoHHas pOpMyIIa, BaJICHTHbIE BO3MOXKHOCTH, CTETIEHb
OKHCIICHHS, OCHOBHBIE XUMHYECKHE CBOWCTBA, HAXOKACHHE B IPUPOJIE, TOTYUYCHHE ¥ IPUMECHCHNE COCMHCHNH).

47. JlaiiTe oOIIyr0 XapakTepUCTUKY dieMeHTa Mg (cTpoeHHe aroma, 3JIeKTpOHHasi (OpMysa, BaJCHTHBIC BO3MOXKHOCTH,
CTETIeHb OKUCJICHHs, OCHOBHbIE XUMHUYECKHE CBOWCTBA, HAXOXK/ICHHE B IIPUPOJIE, OITyUYSHNE U IPUMEHEHUE COSJANHEHUI).

48. Jlaiite oOIIyr0 XapakTepHUCTUKY djeMeHTa Mn (cTpoeHue aroma, 3JIeKTpOHHast (OpMysa, BaJCHTHBIC BO3MOXKHOCTH,
CTETIeHb OKUCJICHHs, OCHOBHbIE XUMHUYECKHE CBOMCTBA, HAXOXK/ICHHE B IPUPOJIE, TIOJIyYeHNUE 1 IPUMEHEHNE COCMHEHUH ).

49. Jlaiite obmuryro xapakTepuctuky snementa Ni (ctpoenne atoma, aneKTpoHHas GOpMyIa, BAICHTHBIE BO3MOXKHOCTH, CTEIICHB
OKHCJIEHHSI, OCHOBHbIE XUMHYECKUE CBOWCTBA, HAXOXKACHHE B IPUPOJIC, MOJTY4YECHHE ¥ IPUMEHEHNE COCJMHEHNUH).

50. Maiite o0uIyt0 XapakTepUCTUKY 3JEMEHTa S (CTPOSHHE aToMa, JJIEKTPOHHAs (OpMyJia, BAJICHTHBIE BO3MOXHOCTH, CTEIICHb
OKHCIJICHHSI, OCHOBHbIE XUMHYECKHE CBOWCTBA, HAXOKACHHE B IPUPOJIE, NTOTYUYECHHE ¥ IPUMEHEHNE COSMHEHNH).

51. Maiite o0uryto XapakTepiucTHUKy 31eMeHTa P (cTpoeHne aroma, anekTpoHHas (opMylia, BaJICHTHBIE BO3MOXHOCTH, CTEIICHb
OKHCIICHHSI, OCHOBHbIE XUMHYECKHE CBOWCTBA, HAXOKACHHE B IPUPOJIE, NOTYUYECHHE ¥ IPUMEHEHNE COSMHEHNH).

52. [laiite oOumryro xapaktepuctuky onemeHta Cd (ctpoeHue aroma, JIeKTpoHHas (opmyia, BaICHTHBIE BO3MOXKHOCTH,
CTETICHb OKHCIICHHS, OCHOBHBIE XUMHUYECKHE CBOHCTBA, HAXOXJICHNE B IPUPO/IE, TIOJTydeHNE U IIPUMEHEHHE COSTMHEHHH).

53. Maiite oOuIyr0 xapakTepucTuky djementa Pb (cTtpoeHue aroma, 3JIeKTpOHHas (opMysa, BaJeHTHbIE BO3MOXHOCTH,
CTETIeHb OKUCJICHHs, OCHOBHbIE XUMUYECKHE CBOWCTBA, HAXOXK/IEHHE B IIPUPOJIE, OIyUSHNE U IPUMEHEHUE COSINHEHUI).

54. Jlaiite o0mryro xapakTepucTuky siementa Hg (crpoeHue aroma, 3nekTpoHHas (Gopmyiia, BaJeHTHBIC BO3MOXKHOCTH,
CTETIeHb OKUCJICHHs, OCHOBHbIE XUMHUYECKHE CBOMCTBA, HAXOXKJICHHE B IPUPO/IE, IOy YeHHE 1 IPUMEHEHUE COCAMHEHNUH).

55. Jlaiitre obmyro xapaktepucTuky dimeMmenTa CS (CTpoeHHE aToma, JJIEKTPOHHAs (OopMysia, BAJICHTHBIC BO3MOYKHOCTH,
CTETIeHb OKUCIICHHS, OCHOBHbIE XUMHUYECKHE CBOHCTBA, HAXOXJICHHE B IPUPO/IE, TIOJIydeHNE U IIPUMEHEHHE COSTMHEHH).

56. [laiite o0y xapaktepucTHKy dnemeHta Al (CTpoeHHe aToma, SJIeKTpOHHas (opmyiia, BaJCHTHBIE BO3MOXKHOCTH,
CTETIeHb OKUCIICHHS, OCHOBHbIE XUMHUYECKHE CBOHCTBA, HAXOXJICHHE B IPUPO/IE, TIOJTydeHNE U IIPUMEHEHHE COSTMHEHHH).

57. Jaiite xapakTepucTUKy 3i1eMeHTa No 25: HoJIo’)KeHne B IEPHOIMUYECKON CHCTeMe, CTPOCHHE aToOMa, CBOMCTBA OKCHJIIOB H
THIPOKCHUJIOB.

58. Komrutekcusle coenmnenust. Teopus BepHepa.

59. HomeHkaTypa U KilacCH()UKANA KOMIUIEKCHBIX COSIUHCHH.

60. JIncconpanys KOMITJIEKCHBIX coequHeHn. KOHCTaHTa CTOWKOCTH M HECTOMKOCTH KOMILIEKCHOTO HOHA.

IpakTuyecknii 010K
61. 3akoH 3KBHBAJCHTOB. XJIOPHA MeTaia COAEPKUT 69% Xjopa, atoMHas macca MeTtauia paBHa 47,90. Beruucioure
9KBUBAJICHTHYIO MacCy MeTajia U ero BaJIeHTHOCTb.
62. JIByXBaJICHTHBIM METaJI Maccoil 6,5 I. BBITECHsIET U3 KUCIOTHI 2,24 11 Bomopoaa (H.y.). Vcronb3ys 3aKOH SKBHBAJICHTOB,
BBIYHCITUTE aTOMHYIO Maccy MeTauia. Kakoi 3To metamn?
63. [lepeuriciure KHUCIOpOJCOEpIKAIINE KHCIOTHI a3ora. Hammimure ¢opMynsl nuxpomara Kaiaus M rugpooprtodocdara
AMOMUHUS, U300pasute ux rpadudecku. [Jaiite Ha3BaHue u HanuiuTe rpaduueckyro Gopmyiy coiau Cu(HSO3),.
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64. O0bsicHUTE, MOXKET JIM COJITHAs KHUCJIOoTa OOpa3oBHIBATH KUCIBIE COJNM NPH B3aMMOJEHCTBHU co meioyaMu. Hamummmre
(dhopmyiel HETpaTa qurnapokcoxenesa (111) u rugpoxkapboHaTa nuHKa, H300pa3nuTe UX rpa@UIECKH.

65. BoruncnuTe MaccoBYIO JOJIO, MOJISIPHYIO KOHIIGHTPAIMIO W MOJIPHYIO KOHIICHTPALMIO SKBHUBAJCHTa PAacTBOPA IUTHEBOI
coner, B 0,02 11 KoTOpOTO comepxutcst 16,96 T pacTBOPEHHOT'O BEIIECTBA, INIOTHOCTH pacTBopa 1,08 r/mir.

66.25 mi 10%-noro pactBopa HCI ¢ minorHOCTRIO 1,05 T/MiT pasbaBummm Bogoi 1o 500 mi. Berucnure pH pasbasnernoro
pacTtBopa, npuHuMas o = 1.

67. CocraBpTe ypaBHEHHE IUCCOLMALNK CyNb(daTa THIPOKCOKAIBIMS, XJIOPHOW KHCIOTHI, Tuapokcunaa ceuHua (II). B kakom
HAaIpaBJIeHUH CMECTHTCSI PaBHOBECHE TIPH 0OABJICHUH CEPHOH KUCIIOTHI K PACTBOPY THIPOKCHa CBUHLA?

68. pH pactBopa ykcycHOH KHCIOTHI paBeH 3. OmnpenenuTs MOJSAPHYIO U MOJSIPHYIO KOHLIEHTPALMIO HKBUBAJICHTa PacTBOpa
xucnotel,  (Kcmscoon=1,8-10").

69. BeraucnTh 9KBUBAJICHTHl OKHCIHUTENEH U BOCCTAHOBUTENEH M yKa3aTh THII OKHCIUTEIbHO-BOCCTAHOBHUTEIILHOM pEaKLIUM:
KOH + Cl,—

70. Crmum o 200 MIT pacTBOPOB COJITHON KHCIIOTHI ¢ MaccoBoit moueit 0,38 u mmotHOCTRIO 1,18 r/eM® U ¢ MaccoBoit onei 0,18
¥ wioTHOCTHIO 1,09 T/eM®, [Momy4ennsrii pacTBOp pazdoasuiy Boaoit 1o 1 1. Onpenenuts pH nmoixydeHHOTO pacTBOpAa.

71. Kaxue u3 coneit — cynbdar xpoma (I11), cynmedun xamus, Xaopun HaTpus - moaBepraioTcs ruapoin3y? CocTaBbTe HOHHBIC U
MOJICKYJISIpHBIC YPaBHEHHS THIPOIIN3A.

72.Pa3oepute crpoenue komruiekcHoir coiu [Ni(H,0)sCN] Cl. Omnpenenure 3apsiq voHa KOMILIEKCOOOpa3oBarels, €ro
KOOPANHALIMOHHOE YHUCII0, YKKUTE THITBI XUMHYECKON CBSA3U U IMCCOLUALINIO B BOJHOM PacTBOpe.

73. EcTb 111 pa3znuiue B OKUCICHUH Cr®" B KHCTI0i1 U IENOYHOI cpene? CocTaBbTe YpaBHEHHS PeaKIUi.

74. Cromnbko mit 20%-Horo pactBopa eakoro Harpa (p=1,2 r/mi) Tpedyercs Uist OTHOTO PACTBOPEHUs 5,2 T xpoma?

75. Ha tutpoBanue 15 mu pactBopa NaOH 3atpaueno 20 mi 0,09 M pacteopa HCI. Onpenenute maccy enoud B 500 Mt 3Toro
pacTBopa.

76. Cxoipko noTpeOyeTcs rpaMMOB HHUTpaTa cepedpa Juisi ocaxJeHus Xjopua-uoHoB u3 200 mu 0,1 M pactBOpa cossHOU
KHUCJIOTBL.

77. Bpraucnute Maccy HaBeCKH JJIsL IPUTOTOBJICHHS CAaHTHHOPMAJIBHOTO pacTBOpa IMAPOKCHAA Kalbus o0beMoM 500 ML

78. CocTaBbTe OKHCIHMTENBHO-BOCCTaHOBHUTENbHYIO peakimio KMnO, + HCl—....., ykaxkuTe OKHCIUTENb, BOCCTAHOBHUTEIb,
MPOLIECC BOCCTAHOBJICHHS  OKUCIICHHSI.

79. Peakuus Beipaxkaercs cxemoit: HCl+CrO; = Cl, + CrCl; + H,O

CocraBbTe 3JIEKTPOHHOE ypaBHeHHe. PaccraBbTe KOA(pQUIMEHTH B ypaBHEHUHM peaklMH. YKaXKHUTE, KaKOoe BEIIECTBO
SBJISICTCS] OKHCITUTENIEM, KaKOe - BOCCTAHOBHTEIIEM; KaKOE BELLIECTBO OKUCIIACTCS, KAKOE - BOCCTaHABINBACTCS.

80. Peakuus Beipaxkaercsi cxemoii: Cd + KMnO, +H,SO, = CdSO,4+ MnSO, +K,SO,4 + H,O

CocraBbTe 3JIEKTPOHHOE ypaBHeHHE. PaccraBbre KOA(pQUIMEHTH B ypaBHEHUHM peaklUMH. YKaXKHUTE, KaKOoe BEIIECTBO
SIBJISIETCSI OKHCIINTEIIEM, KAKOE - BOCCTAHOBHTEJIEM; KAKO€ BEIIECTBO OKUCIISETCS, KAKOE - BOCCTAHABJIMBACTCSL.

81. Hanmumure peakuuu ruaposmsa coseit: Na,COs, CuSOy,, (NH,4),COs.

82. Onpenenutsb pH HACHIIEHHOT O pactBopa Mg(OH)s, ecim BEIMYMHA 1P =
6,810,

83. IlepeuncnuTe KUCIOPOICOIEpKALIME KUCIOTHI Xyiopa. JlaiiTe Ha3BaHME W HAMULIMTE TpadHUecKyro (OpMyIy COJH
CU(C'Og)z.

84. BerauennTh MOJISAPHOCTS M HOpMasIbHOCTE 49%-Horo p-paH3PO, (p=1,33 r/mm).

85. pH pactsopa pasna 4,0. Berauciurs [H'] u [OH].

86. 3,2r docdopnoit kucnotst conepxurcst B 100 mit pactBopa. Onpenenuts CH., C % (p=1,0r/mi).

87. Onpenenuts pH pactBopa, B 111 koToporo coaepxurcst 0,1t NaOH. Jlucconmnanuio menoyn CcuUTaTh MOJTHOM.

88. Kak m3menurcs ckopoctb peakiun 2CO + O, = 2CO,, ecnit 00beM ra3oBoii cMeCH yMEHBIINTb B 2 pasa.

89. Cxoubko siutpoB 0,1 1. pactBopa AGQNO; HeoOxoquMo mi1st 0oMenHo# peakiuu ¢ 0,51 0,2 H. pacteopa AlCl3?

90. IMpu oxnaxaerun 300r 15%-Horo p-pa 4acTh pacTBOPEHHOTO BEIIECTBA BbINAlla B OCA/IOK, U KOHIIEHTpAIIMs PacTBOpa cTaya
paBHoit 8%. UeMy paBHa Macca BBINABIIETO B 0CAJ0K BemecTBa?

4.2.2 3auer

3ayer sBnseTca (HOPMOIi OIIEHKH KauecTBa OCBOECHUS 00YJarOIMMCsI OCHOBHOM MpodeccHOHaIbHON
o0pa3oBaTeNbHON HPOTrpaMMbl MO pasfenaMm aAucuuiuinHbl. Ilo pesynbraTtam 3adeta 0OydarolEeMycCs
BBICTABJIIETCS OLIEHKA «3aYTEHO» UJIU «HE 3a4TEHO».

3ayeT MPOBOAUTCS MO OKOHYAHWW YTEHUS JIEKUMH U BBINOJHEHHS JTaOOpaTOPHBIX 3aHATHN. 3ader
MPUHUMAETCS TperojaaBareseM, MPOBOAUBIIMM JaOOpaTOPHbIE 3aHATHS, WIM YUTAIOIMIMM JIEKIUU IO
JaHHOW JAuMcUMIIMHE. B cioydae OTCyTCTBHMsSI BEAyIEro IIpernojaBaTelid 3aueT MPUHUMAETCS
npernojaBaTesieM, Ha3HAaY€HHBIM paclopsbKeHHeM 3aBeayomero kadenpoit. C paspenieHus: 3aBeyroIero
Kadeapoil Ha 3aueTe MOXKET MPHCYTCTBOBATH MpPENOJABaTeNb Kadenpbl, MPUBJICYCHHBIA A MTOMOIIH B
IIpUEMe 3a4eTa.
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[IpucyTcTBUe Ha 3a4eTe MpenogaBarelieii ¢ pyrux kageap 6e3 COOTBETCTBYIONIETO PACTIOPSIKCHUS
PEKTOpa, MPOPEKTOpa M0 Y4eOHOW W BOCIHTATENHFHON PadoTe WM 3aMECTHTENS UPEKTOPa HHCTUTYTA IO
yueOHOi1 paboTe He ToIyCcKaeTcsl.

®dopma mpoBeieHus 3a4era (YCTHBIH ONPOC, TECTHPOBAHUE) ONpPeAesieTcss KaQeapoil U TOBOIUTCS
710 CBEJICHHS 00yYaroNINXCs B Ha4Yajie CeMecTpa.

I[J'ISI IIPOBCACHUA 3a4cTa Be,Z[YH_II/Iﬁ nmpenoaaBarCyib HaKaHYHC IIOJy4YacT B CEKpETapuare
AUPCKTOpAaTa 3a4C€THO-3K3aMCHAIIMOHHYIO BCAOMOCTb, KOTOpAsA BO3BPAIIACTCA B CCKPETApHUAT IIOCJIC
OKOHYAaHHA MEPOIIPUATUA B JCHD ITPOBCACHUA 3a4€Ta WK YTPOM CICAYIOUIETO JHA.

OOyyaronuecs Mpu sIBKE Ha 3a4eT 00s3aHbl UMETh MpPH ce0e 3a4eTHYI0 KHHXKKY, KOTOPYIO OHHU
MPEABSIBISIOT MPENOIaBaTEIO.

Bo Bpems 3auera oOydaromiuecss MOTI'YT MOJb30BaThCsl, C pa3pelleHus BEAYLIEro MpernojaBaTels,
CIPaBOYHON M HOPMATUBHOM JIUTEPATYPOH, IPYTUMH MOCOOUSIMU U TEXHUYECKHUMHU CPEICTBAMHU.

Bpewms moaroroBku oTBeTa B yCTHOHM (hopMe MpH clayde 3aueTa JAOKHO COCTaBIsATh HE MeHee 20
MUHYT (T10 KEJIaHUI0 00YJaroIIerocs OTBET MOXKET ObITh JOCPOUHBIM). Bpems oTBeTta - He 6osiee 10 MUHYT.

[IpenogaBatento MpeaoCTaBiIsIeTCA MMPaBO 334aBaThb OOYYAIOIIMMCS JIOIOJHUTENbHbBIE BOIPOCHI B
pamMKax MmporpamMmbl JUCHUTLINHBL.

KauecTBeHHast OlleHKa «3a4TEHO», BHECEHHAS B 3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTD U SBIISAETCS
pE3yJIbTaTOM YCHEIIHOTO YCBOSHHS MaTepHraia.

P€3y.HBTaT 3a4€Ta B 3a4YCTHO-OK3aMCHALMOHHYIO BCIOMOCTL BBICTABIIACTCA B JACHb IMPOBCIACHHA
3a4€Ta B IPpUCYTCTBUU CaMOI'O 06yan01uer0051. HpenonaBaTenH HECYT NCPCOHAJIbHYIO OTBCTCTBCHHOCTD 3a
CBOCBPCMCHHOCTb U TOYHOCTH BHCCCHUA 3amnucei o pe3yibTarax HpOMe)KYTOqHOﬁ aTrTeCTaliu B 3a4CTHO-
9K3aMCHAIMOHHYIO BCIOMOCTh.

Ecau 06yqa10mm710;1 ABWJICA Ha 3a4YCT MW OTKa3aJICA OT IIPOXOXKIACHHA aTTCCTallMM B CBA3U C
HEMOATOTOBJICHHOCTBIO, TO B 3a4YCTHO-3K3aMCHAIIMOHHYIO BCAOMOCTH €MY BBICTABJISACTCA OICHKA «HE
3a4TCHO».

HesBka Ha 3aueT 0TMEYaeTCs B 3a4€THO-3K3aMEHAIIMOHHON BEIOMOCTH CIIOBAMH «HE SIBUJICS.

HapymieHre JUCHUIUIAHBI, CHUCHIBAHHWE, HWCIOJIb30BAaHHE OOYYAIONIMMHUCS HEpa3pelICHHbBIX
MNEYaTHbBIX W PYKOIIMCHBIX MaTCpUaJIOB, MOOMJIBHBIX TeJ'IC(bOHOB, KOMMYHUKATOPOB, INIAHIICTHBIX
KOMIIBIOTEPOB, HOYTOYKOB W JPYTUX BHJIOB JIMYHONH KOMMYHHKAIIMOHHONH W KOMIIBIOTEPHONH TEXHUKU BO
BpeMs 3aueTa 3ampelieHo. B ciiyyae HapylieHus 3TOro TpeOOBaHHS MperojaBaTelb 00s3aH yIaIUTh
00y4YaroIerocs U3 ayIMTOPUH U TPOCTABUTh €My B BEJIOMOCTH OICHKY «HE 3a4TCHOY.

OOyyarommMcsi, HE CAABIIMM 3a4eT B YCTAHOBJEHHBIE CPOKH MO YBRKUTEIBHON NpUYMHE,
WHIUBUIyaIbHBIC CPOKH MPOBEJCHUS 3a4eTa OMPEIENIAIOTCS 3aMECTUTENeM IMPEKTOpa MHCTHTYTA II0
yueOHoii padore.

OOyuaromyecsi, IMEIOIINE aKaJIEMHUYECKYIO 330JDKEHHOCTD, CIAl0T 3a4€T B CPOKH, ONpeAeIsIeMble
YuuBepcuteroM. MHbOpMAIHs 0 TUKBUIANNH 33JJ0JDKCHHOCTH OTMEUACTCs B 9K3aMEHAI[HOHHOM JIUCTE.

Jlormyckaercsi ¢ pa3pelieHns: 3aMEeCTHTENS AUPEKTOpa HHCTHTYTA 110 Y4eOHOW paboTe W JOCPOYHAs
cllaya 3aueTa C 3aliChio Pe3yNIbTaTOB B AK3aMEHAIIMOHHBIN JIUCT.

I/IHBaJ'II/I,Z[BI " Jinja ¢ OIrpaHUYCHHBIMU BO3MOXHOCTAMU 310POBbI MOT'YT CAaBaTh 3a4CThl B CPOKH,
YCTAHOBJICHHBIC HWHAWBUAYAJIIbHBIM y‘IC6HBIM IIJIAaHOM. I/IHBaJ'II/IJII)I n Jmioa C OrpaHUYCHHBIMU
BO3MOXHOCTAMHU 300POBbs, MMCIOMIUC HAPYHICHHA OIOPHO-ABHUIATCIBHOIO allrapara, AOIYCKAIOTCSA Ha
ATTECTAIMOHHBIC UCIIBITAHUA B COMTPOBOXIACHNN ACCUCTCHTOB-COIIPOBOXKIAIOIINX.

[Tponienypa npoBeneHUs HPOMEKYTOUHOW aTTeCTallMu JJIi OCOOBIX CIy4aeB M3JI0KEHA B
«[TomoxxeHNH O TEKyIIEM KOHTpPOJIE YCIEBAEMOCTH M TNPOMEXKYTOYHOH aTrTecTanuu Oo0ydaromuxcs Mo
OIIOII 6akanaBpuara, cneruanurera 1 Maructpatyps» ®I'bOY BO HOxHo-Ypansckuit [AY.

Hlkana ¥ KpUTEpUH OLIECHUBAHUS YCTHOT'O OTBETa 00y4aroIIerocs mpecTaBieHbl B TaOIuIIe.
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Ikana Kpurepuu oneHuBaHus

OLICHKA «32UTEHOY 3HaHWE IIPOTPAMMHOIO MaTrepHaia, YCBOGHHE OCHOBHON U JOMOJIHHUTENHHOMN
JUTEPaTyphl, PEKOMEHIOBAaHHOW MPOrpaMMON AWCHUILIMHEL, IPABHIBHOE PEIICHNE
UHXEHEPHOU 3ajauu (HOMycKaeTcs HaIU4Yhe MAaJO3HAYUTENbHBIX OIIUOOK WM
HEJIOCTATOYHO MIOJHOE pPACKPBITHE COJEpKAaHUE BONPOCa WM IOTPEIIHOCTb
HENPHUHIMIUAIBHOIO XapaKTepa B OTBETE Ha BOIPOCHI)

OLIGHKA «HE 3aUTeHO» npo0ensl B 3HAHMAX OCHOBHOTO IPOrPaMMHOrO MaTepuana, HPHHLUIHAIbHBIE
OIIMOKHM NPU OTBETE HA BOIPOCHI.

RPBOoOoNoOOR~WDNE
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Bonpocsl k 3a4ety no qjucuuiuinie «Heopranmyeckasi XuMush»
AHaNUTHYECKUE 3a]a41 U IPUHLUIIBI aHAJTUTHYECKUX OIPENEICHUM.
Knaccudukarus aHaTUTHYICCKUX METO/IOB aHAJIH3A.
YpoBHU OpraHU3aIii aHATUTHYECKOTO TMpollecca.
KauectBennsiit ananus. Kinaccugukariyst KaTHOHOB.
KauectBennbiit ananus. Kiaccugukaius aHHOHOB.
VYcnoBus BBITOTHEHUS aHAJTUTUYECKUX PEAKLIUN.
AHaIUTHYECKUE PEAKIINH U CTIOCOOBI UX BHITOTHEHHUSI.
KauecTBeHHbIE peakiu KaTHOHOB MIEPBOM IPYIIIBL.
KauecTBeHHbIE peakIui KaTHOHOB BTOPOM TPYIIIIBIL.
KauecTBeHHbIE peakIu KaTHOHOB TPETHEU IPYIIIBL.
KauecTBeHHbIE peakIui KaTHOHOB YETBEPTOM IPYIIIIBL.
KauecTBeHHbIE peakiu aHUOHOB NIEPBOM IPYIIIBL.
KauecTBeHHbIC peakIiii aHUOHOB BTOPOIl TPYIITIBI.
KauecTBeHHbIC peakul aHUOHOB TPEThEH IPYIIIIHL.
JpoOHbIi U cUCTEMaTHYECKHIA aHAIH3.
Buzp!l aHanuTHYECKUX peaKLUi.
UyBCTBUTEIBHOCTD, CIICHUGHUIHOCTD U CEICKTUBHOCTh aHATIUTUYCCKUX PEAKIIUH.
CriocoOBbI BHITIOTHEHUSI aHAIUTHUCCKUX PEaAKIIUiL.
Makpo-, HOJTYMHUKPO-, MUKPO- U YJIbTPaAMHUKpPOAHAJIN3.
Craguu aHaTUTUYECKOT O Ipoliecca.
[orpemHocTy, BO3HUKAIOIIKE HA Pa3HbIX CTAAMSIX aHaln3a. CUCTeMaTH4YeCKUE MOTPEIIHOCTH.
ITorpemHocTH, BOZHUKAIOIIME HA Pa3HbIX cTaqusaX aHanu3a. CirydyaliHble MOTPEIIHOCTH.
Xumudeckas nmocyna. [IpaBmna paboTHL
[oxroToBka mocysl k padoTe.
Bunbl peaktuBoB, npaBuiia padOThI C PEAKTHBAMH.
Kraccudukanus METo0B KOJIMYECTBEHHOTO aHAJIH3a.
I'paBumMerpuueckuii ananus. TeopeTndeckue OCHOBBI METOJA.
OT100p mpob, MPoOONOATOTOBKA B BECOBOM aHAJIH3E.
Ocaxnenue. Boibop ocagurens.
OunbTpoBanue. [IpompiBaHue ocajka.
BricymnBanue u npokanuBaHue ocasika. B3pemmBanue.
Brruncnenue B BecoBoM aHanuze. [IpuMenenne metoa.
Omnpenenenne u Kiaccu(HUKaus METOJ0OB 00BEMHOTO aHAIIN3A.
OCHOBHBIE TIOJIOKEHUSI TUTPUMETPUHU.
CrannmapTHbie pacTBOPHL. Tpe0OBaHUs K CTAaHIAPTHBHIM BEI[ECTBAM.
TexHHuKa MPUTOTOBIICHUST PACTBOPOB.
Wunukanus. Bugsl naankatopos. BeiOop MHINKATOPOB.
Bunbl TutpoBanus. TexHrKa MPOBENEHUS TUTPOBAHHSL.
TOYHOCTHh TUTPUMETPUUECKHX OTIpeAcIeHN. BRIUUCICHNS B THTPUMETPHUUECKOM aHAIIN3e.
Merton ueitrpanuzanun. Ctaanaptasle pacTBopbl. Maankamus. [Ipumenenne.
Mertox nepmanranaromerpun. Ctanmaptasie pactBopsl. Maankanus. [Ipumenenmue.
Merton itonomerpuu. CrannapTabele pacTBopbl. Muaukanus. [Ipumenenue.
Merton komiuiekcoHomeTpuu. CtanaapTHble pacTBopbl. MHaukanus. [lpumenenue.
OcanutensHblil ananu3. CrangapTHele pacTBopbl. MHaukanus. [Ipumenenue.
HHuCcTpyMeHTabHBIC METO/IBI aHAJH3a, UX KIACCU(UKAIM H OCHOBHBIC XapaKTCPUCTHKH.
. Onruveckue meronsl. Kimaccugukamms MeToI0B.
. OCHOBHBIE 3aKOHBI CBETONOTJIOIIECHHUSI.
dortokonopumMeTpus. TeopeTudeckre OCHOBEI MeToa. Y paBHenue byrepa-Jlambepra-bepa.
MeTtonbl pacuéra KOHIICHTPAIHil B (POTOKOIOPUMETPHH.
. YCTpoicTBO M npUHITHIT paboTsl hoTokomopumerpa KOK - 2,
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51. JlroMuHECUICHTHBIN aHamM3. TeopeTndyecKkue OCHOBBI — METOja.

52. HecnekTpasibHbie OnTHYeCKre MeTO bl Pedpakromerpust. TeopeTHdecKie OCHOBBI

53. HecnektpanpHBIC ONITHYECKHE METOABL. MUKpOCKOmHs. TeopeTHdecKne OCHOBEL.

54. HecnextpanpHble ontnaeckue MeTonbl. [lomsipumerpust. TeopeTuaeckne OCHOBEL.

55.  OOmras XapaKTepuCTHKA U KIACCU(HKAITS SIEKTPOXUMUIECKIX METOIOB aHAJII3A.

56. OCHOBHEBIE Y3JIBI ANIEKTPOXUMHIECKUX TIPUOOPOB. DISKTPOXIMIUECKas sTUCHKa.

57. Omnextpozpl. Kitaccudukanms, KolmuecTBeHHas XapaKTEPUCTUKA JIEKTPOAOB. Y CTPOHCTBO 3JIEKTPOIOB.
58. IloreHunomertpus. TeopeTHueckre OCHOBBI METO/A.

59. Ilpumenenue u cxema npudopa pH -merpa.

60. Mertonp! xpomatorpaduueckoro aHammza. Kiaccudukanus xpomarorpadguueckux Meto1oB. [IpuMenenue.

TecToBblE 3aJaHUA IO TUCIHUILJINHE

KO}I N HAMMECHOBAHMEC HHIUKATOPA KOMIICTCHIIMN

NI - 1. YK -1 OcyniecTBisieT NOMCK, KPUTHYECKHI AHAJIN3 U CHHTe3 HH(popMauy, NPUMEHATh CHCTEMHBIN MOIXO0/
JJISl pellieHUsl TOCTABJEHHBIX 3a1a4

OueHovHbIe CPeICTBA
1.HaumeHnpblas yactuia BemecTa, o0aatomas BCEeMH ero XMMUYECKUMH CBOMCTBAMH - 3TO ...
1) non
2) atoMm
3) Monexyma
4) pamukain
2. BeliectBa, COCTaB KOTOPBIX BBIpAXKaeTcsi popMysamMu ¢ HENOYUCICHHBIMHA HHICKCAMHE - 3TO ...
1) 6epTosu sl
2) KOMITJIEKCOHBI
3) DanbTOHUIBI
4) npocTele BelecTBa
3. CteneHb OKHCIICHUS Y XpoMa B coenuHennu nuxpomata kamust K,Cr,O; paBHa...

1)+12 2)+6
3)+7 4) +2
4. YCcTaHOBHUTE COOTBETCTBHE MEK/TY €ANHHUIAMU H3MEPEHHSI U [TOKA3aTEISIMHA MACChI.
1) AGcomroTHas aToMHast Macca (A) A) T/™MOIB
2) OtHOcHTeIbHAs aToMHas Macca (Ar) B) kr
3) Mousipras macca (M) B) a.e.m.

9]

. Yucno ABoragpo paBHO
6. Yncio ABoraapo moKa3bIBaeT. ..
1) 4ncno cTPyKTYPHBIX €IUHUII, COJEPIKALIUXCS B OTHOM MOJI€ BEIIECTBA
2) 4nuCI0 aTOMOB B MOJIEKYJIE
3) KOJMYECTBO BEIIECTBA
4) 4rcI0 aTOMOB B OJJTHOM I'paMM€ BellecTBa
7. COBOKYITHOCTb aTOMOB MJIM MOJIEKYJ - 3TO ...
1) cMech 2) BEIECTBO
3) XUMHUYECKUI JIEMEHT 4) CIIO’)KHOE BEIECTBO
8. AIIOTpOTIHBIC BUAOU3MEHEHHUS YIIIepoa. . .

1) xapOoH, coib, 030H 2) xapOwuH, rpagur, aaMas
3) caxa, cona, yrJIEKHCIIbIH ra3 4) yromnb, U3BECTb, OTAII
9. Peakiyis Mex/1y pacTBOpaMH aMMHaKa U XJIOPOBOJIOPO/Ia OTHOCUTCS K ... B3aUMOJICHCTBHIO.
1) KUCIIOTHO-OCHOBHOMY 2) KaTaTUTHIECKOMY
3) HyKJI€ODUITBHOMY 4) OKHUCIUTETHLHO-BOCCTAHOBUTEILHOMY

10. Cymma  k03(pPuUIHEeHTOB B  COKpAImIEHHOM HOHHOM YpaBHEHUH

K3PO,4 + CaCl, — pasHa...
13 3)6
2)18 4)9
11. B 196 r cepHOil KUCIIOTBI COJIEPIKUTCS MOJIb BEIECTBA.
N1 3)0,1
2)2 4)0,2
12. Macca kapbuzaa Kambis, B KOTopoii cogepxkutes 1,505 10%° atoMoB yriepona, paBHa ....... rpaMM.
1) 18 2) 8
3) 10 4) 16
13.2 Mons BOJIBI UMEIOT Maccy TpaMM.
1) 18 2) 29
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3) 36 4) 46

14.2 Mons CepHOM KHCIOTHI HIMEIOT MacCy rpamMM.
1) 98 2) 198
3) 196 4) 192
15.B 491 cepHO KACIOTHI COACPIKUTCS MOJIb DKBUBAJIEHTAa BEIECTBA.
11 2) 2
3) 05 4) 0,2
16.36 T BOABI CONEPKUT _ MOJIb BEIIECTBA.
1 2) 2
3) 0,1 4) 0,2
17. B 49 r cepHOM KUCIIOTHI COAEPKUTCA MOJIEH BEILECTBA
1 2) 2
3) 0,1 4) 0,5
18. ®opmyma oxcuna maprana (VII) .
(Mn;0y)
19. B psimy HF — HCl — HBr — HJ cwuna kucior .....
1) yBenmmuuBaeTcs 2) yMeHbIIaeTcs
3) He n3MeHseTcs 4) n3MeHsieTcs HEOTHO3HAYHO
20. ®opmyna cepHON KUCIOTHI. ..
1) H,SO, 2) H,SO;
3) H,SeO, 4) H,S,03
21. ®opmyna XJIOPUCTON KUCIIOTHI. ..
1) HCIO; 2) HCIO
3) HCIO, 4) HCIO
22. B3anmopeicTBHE a30THOM KHUCIIOTHI C HE aKTUBHBIMU METaJUIAMH OOBIYHO MPOUCXOANT 0e3 00pa3oBaHus ...
1) commn 2) OKCHIOB a30Ta
3) Bompl 3) Bogopomna
23. ®opmyna okcuna cepsl (VI)...
1) SO4 2) SO
3) SO, 4) CrOs
24. ®opmyna a30THOW KHCIOTHI. ..
1) HNO, 2) HNO;
3) KNO, 4) RNO;

25. Jlns uenouku mnpespamenuii FeSO, + /KMnO, + H,SO,/ — X; + IKOH/ — X,'> X3 KOHEYHBIM BEmECTBOM X3
SIBIISETCA . ..

1) KFeO, 2) Fe
3) Fe,04 4) FeO
26. ®opmyna okcuna mapranma (VI)...
1) Mn,O, 2) MnO
3) MnO;, 4) MnQOg3
27. ®opmysaa XJIOPHOBATOM  KHCIOTHI...
1) HCIO; 2) HCIO,
3) HCIO, 4) HCIO
28. dopMmyia BOJOPOIHOTO COEAMHEHHS YJIEMEHTa, 00pa3yIoIIero BeICIINN okcu 9,05 UMEeT BUT. . ..
1) OH, 2) DHy
3) BH 4) DH3
29. Hanbonee cuiIbHBIM OCHOBAaHHEM SIBIISIETCS ...
1) Cu(OH), 2) Mg(OH),
3) Ba(OH), 4) Sr(OH),
30. YcTaHOBHTE COOTBETCTBHE MEXITYy (POPMYJION BEIIECTBA U €TO KIACCOM.
1) Na,O A) coinb
2) Na;SO, b) oxcun
3) NaOH B) runpokcun
I') kucnora

31. ®opmyia conu auruapodochara Kbyt
32. ®opmyna oxcuma cepsr (l1)...

1) SO; 2) SO
3) SO, 4) CrO3
33. ®opmyna ruapokcuaa mapranna (1V)...
1) MnO 2) Mn(OH),
3) Mn(OH), 4) MnO;
34. ®opmyna XJTOPHOBATHCTOW KUCIOTHI. ..
1) HCIO; 2) HCIO,
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3) HCIO, 4) HCIO
35. Heopraanndeckoii KHCIOTOH, IMEIOIIEH TIOJTMMEPHOE CTPOCHUE, SBIIACTCS .. ..

1) xpemHeBas 2) cepHuCTas
3) yroxpHas 4) xmopHas
36. B ypaBaeann NaNj; +H,0 — ... + ..., IpONyIIEHHBIMA BEIIECTBAMH SBJIIOTCS . . .
1) NaOH 2) NH;
3)N,O 4) Na,0
5) NO
37. Kucnas conmb obOpasyercs npu B3aumoeiicteuu 1 monst Ca(OH), ¢ 1 Mois .
1) CH;COOH 2) H3PO,
3) HNO; 4) HCI
38. ®dopmyna okcuaa azota (V)...
1) N,Os 2) NO
3) NO, 4) N,O3
39. ®opmyna a30THUCTON KHCIOTEHI. ..
1) HNO, 2) HNO;
3) KNO, 4) KNO;
40. YcTaHOBUTE COOTBETCTBHE MEKIY (POPMYIIOH M XapaKTepoM OKCHIA.
1) MnO A) KHMCIOTHBII
2) MnO, B) am¢orepuslii
3) Mn,O, B) ocHoBHOI
41. ®opmyna optohochOpHUCTOil KUCIOTHI. ..
1) HPO; 2) H3PO,
3) HPO, 4) HiPO3

42. Cpenssas conb 00pa3yeTcs P B3aUMOJICHCTBHM . ...
1) 1 mons BaSO, u 1moms HCI
2) 2 moas M@(OH), u 1 wmoms HCI
3) I moms Cu(OH), u 2wmoms H»SO4
4) 1 mons Ca(OH), wu 2 moas HCI
43. lllenous oOpa3yeTcs IpH ...
1) pa3noxeHnu BOJBI paCKAICHHBIM JKEIe30M
2) pacTBOpEHHEM HETallleHOI U3BECTH B BOJIE
3) pacTBOpEHHH XJIOPOBOAOPOA B BOJIE
4) ropeHuH HaTpus B BOJIE
44, ®opmyna conu Tuapodochara Kamus
45. ®opmyna XJIOPOBOJAOPOJHONW  KHUCIOTHI ...

1) HCI 2) HCIO,
3) HCIO, 4) HCIO
46. 'a3000pa3HbIil XJIOP MOXKHO TOTYYHTH IIPH B3aNMOICHCTBHH ...
1) HCIO; + Mn(OH), 2) HCI + Mn(OH),
3) HCIO, + MnO, 4) HCI + MnO,
47. KucnotHblecBoHCTBAOKCHA0BBPs Ny SO3 — SeOz— TeO; ...
1) Bo3pacraroT 2) He U3MEHSIOTCA
3) yObIBaroT 4) U3MEHSIFOTCSI HEOTHO3HAYHO
48. CaH, + ...— Ca(OH); + ... TIpomyieHHBIMY BEIIECTBAMH B CXEME PEaKIIUH SIBISIFOTCS ...
1) CaO 2) H,
3) 0, 4) H,0
49. PacTBopHl 1I€104el pearupyroT C ...
1) Zn 2)C
3) N, 4) Mn
50. O6pazoBaHue 0cajiKka HAOOAACTCS TIPH CIIMBAaHUU PAcTBOPOB ...
1) CuSO,4 + HNO;3 2) CuSO, + KOH
3) K,CO3; +HNO; 4) NaOH + H,SO,
51. YcraHoBHTE COOTBETCTBHE MEXAY (HOpMyJIOi M Ha3BaHHUEM COCTMHEHUS.
1) CaHPO, A) dpochar xambuus
2) Ca(H,PO,), B) ruapodocdar kanbius
3) Caz (POy), B) muruapodocdar Kanpius

I') cynepdocdar xampius
52. KucnoTHBIH XapakTep UMEIOT OKCHIbI, 00pa3yeMble OKCHIaMU METaJUIOB ...
1) TmaBHBIX TOATPYIIIT 2) ¢ mo00# CTCICHBIO OKUCICHUS
3) co cTerneHblo OKucIeHus > + 4 4) co creneHpl0 OKUCIECHUS < + 4
53. ®opmyna conu  runpodocdara KaubLus
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54. ®opmyna oxcuna xpoma (I11)...

1) C|203 2) CrO
3) Cry,03 4) CrOg;
55. ®opmymna HHTpaTa aMMOHHS. . .
1) NH4N02 2) Ca(N03)2
3) KNO; 4) NH;NO,
56. AToM yriepoza B OCHOBHOM COCTOSIHUH COJCPIKHT HECTIAPEHHBIX MICKTPOHOB ...
13 3)0
2)2 4) 4
57. 3apsinanpa atoma Jkene3a paBeH ...
1) +8 2) +56
3) +26 4) +16
58. YcTaHOBUTE COOTBETCTBHE MEKIY MATEMATHYCCKUM BBHIPQKCHHUEM U HAa3BaHHEM YPaBHCHHUSL.
1) ypaBuenue Jlyn ne Bpoitns A)E=mc?
2) ypaBHEHHE DUHIITEHHA B)E=hv
3) ypaBuenue Ilnanka B)A=h/mwv
59. ObIee YNCIIO HTEKTPOHOB y HoHa Mn?* ..
1) 23 2) 25
3) 27 4) 55
60. YcTaHOBUTE COOTBETCTBHE MCXKAY KBAaHTOBBIMU YUCJIAMU U UX KOJMNYCCTBCHHBIMU 3HAUYCHUAMU.
1) 'maBHOE KBAaHTOBOE YUCIIO A)[l....0]
2) [TobouHoe (OpOUTATEHOE) KBAHTOBOE YUCIIO b) [-1,0,+1]
3) MaruutHoe KBaHTOBOE YHCIIO B) [0,n-1]

61. Ha3zBaHnue ypaBHEHUs, B KOTOPOM JIOKa3bIBA€TCSl JBOMCTBEHHAS MPUPOJA JJIEKTPOHA — ITO ...
1) ypaBHEeHHE AppeHiyca 2) ypasuenue Jlyu ne bpoitns
3) ypaBuenue [lanka 4) ypaBHenne Hepacra
62. DnekTpoHHAsT KOH(WTYpamysi aromMa TepMaHu ...
1) 1s%2s*2p°3s? 3p° 3d° 45 4p°
2) 15725 2p° 353 p° 3d° 4s* 4p?
3)  15°25°2p° 3s*3p° 3d™ 4s? 4p?
4)  4)1s°2s° 2p° 3s* 3p° 3d™ 4p*

63. Moy Mn?" cooTBeTCTBYeT 21IeKTPOHHAS KOHQHTYPALHS ...
1) 15%25°2p"3s?3p®4s°4p®
2) 1s?25%2p°3s°3p°4s%4p®
3) 1s%25°2p®3s°3p®4s 4p®
4) 15%25°2p°3s°3p°4s°3d°
64. DneKTpOHHYIO KOH(PHTYPALHIO, HICHTHIHYIO KOH(PHTYPAIIIY aTOMa aproHa, IMEET HOH . . .
I) Na* 2)Cu®
3) 8% 4) F
65. AToM cepbl B HOPMAJbHOM COCTOSIHMM M aTOM XpOMa B MaKCUMaJIbHO BO30Y)KZICHHOM COCTOSIHUM MMEIOT COOTBETCTBEHHO
KOH(UTrYypaluy BaJIEHTHBIX JIEKTPOHOB ...

1) 35°3p*u 3d° 4s 2) 3s® 3p° 3d'u 3d* 4s?
3) 3s® 3p?3d%u 3d° 4s’ 4) 3s* 3p*u 3d* 4s°
66. UNCiIo BaJCHTHBIX YJIEKTPOHOB Y aTOMOB 3JIEMEHTa ¢ HIEKTPOHHOI KoH(uryparmeii 15°25°2p°3523p®4s*3d° pasHa ...
1)5 2)3
31 4)6
67. Uncino HecriapeHHBIX JIEKTPOHOB B aTOME OpOMa B OCHOBHOM COCTOSIHUH PaBHO.. .
1)3 2)1
3)5 47
68. YacTuiipl, 001a1aro1IIe OTMHAKOBBIM CTPOSCHHUEM BHEIITHETO SHEPTETUIECKOTO YPOBHS, PACIIONOXKEHBI B PAAY .. ..
1) AP, CI ca* 2)P3 % F
3) Ne®, s, AP* 4) 0%, Mg*, He®
69. Uucio HecrapeHHBIX 3JIEKTPOHOB B aTOME XpOMa B HEBO30YKACHHOM COCTOSTHHH PaBHO ...
n1 2) 4
3) 5 4) 6
70. PacriapuBaHue 3JIEKTPOHOB TPH MEPEX0/ie B BO30YKICHHOE COCTOSIHIE HEBO3MOXKHO JUIS aTOMa, CUMBOJI KOTOPOTO ...
1)S 2) N
3)C 4) Cl
71. DeKTPOHHYIO0 KOH(HIYPALHIO BHEIIHETO YIEKTPOHHOTO c/10s 35> 3p° HMEIOT COOTBETCTBEHHO aTOMbI M HOHEI ...
1) A CI', 8% 2) Kr?, K*, Mg?*
3) Ne’, CI'S, ca** 4)P°, CI*®, sr**

72. LIE[CTI/IIII:I, 06naua}0mne OJUHAKOBBIM CTPOCHHUEM BHCITHCI'O SHEPICTUUCCKOI'O YPOBHS, PACIIOJIOKCHBI B pAAY ....

55




73.

1) Ne?, F Mg* 2) Hg®, AP, 0
3) A, CI', Ca** 4) 8%, Mn?*, Ca°
Atomy ¢octhopa B BO3OYKICHHOM COCTOSHHH OyIET COOTBETCTBOBATH JNIEKTPOHHAST KOHQUTYpAIHsl BHEIIHETO

9HEPreTUIECKOr0 YPOBHS ...

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.
90.

91.

1) 3s?3p®*2 3s'3p?*3d!
3) 3s'3p?3d?4 3s'3p'3d?

Yucino >1eKTpOHOB Ha BHEIIHEM yPOBHE aTOMa MEIH ...
1 2)6
3) 2 4) 10
B nepuope ¢ ypennueHreM NOPsIIKOBOIO HOMEpa 3JIEMEHTOB METAJUINYECKHUE CBOMCTBA ...
1) ocnabeBaroT 2) yCUJIMBAIOTCSA
3) He U3MEHSIOTCA 4) N3MEHSI0TCA HEOJHO3HAUHO
Ha BHemHeM 5HepreTHMYeckoM YpOBHE aroMa »JJeMeHTa, oOpasyromiero Bbicmnid rugpokcun HDO,, copepxwurcs
3JeKTpOoHa(-0B).
1)5 2)7
3)6 4)4
HaumMenbpmuii pagnyc MMeEET aToM ...
1)S 2) Al
3) Cl 4) Ar
HanmeHsliee 3HaYeHHE SHEPTUM HOHHU3AIlMU HMMeEET IEMEHT, CUMBOJI KOTOPOTO ...
1) N 2) C
3) Ca 4) Sr
ITopsinkoBblil HOMED aneMeHTa B Ilepuoanueckoit cucreMe aneMeHToB J[.1. MeHeneeBa COOTBETCTBYET ...
1) oTHOCUTETHHOM aTOMHOM Macce JJIeMeHTa
2) uncity HEHTPOHOB B SIpe aToMa
3) 9uCIy 3I€KTPOHOB Ha BHEITHEM 3HEPI€THYECKOM YPOBHE
4) yncmy MpOTOHOB B SAApE aTOMa
B rpynmnax ¢ yBeaudeHHEM OPSAKOBOTO HOMEPA 3JIEKTPOOTPUIIATENHHOCTD .. ..
1) ymeHbpmaetcs 2) yBeIMYUBACTCS
3) He M3MeHsteTCs 4) u3MeHseTCsl HEOAHO3HAYHO
Panmyc aToMOB yBeMYIHBAETCS B PSAAY SJIEMEHTOB ...
1) Li, Na, K 2) P, Si, Al
3)Se, S, 0 4) Br, F, Cl
HammeHnsliee 3Ha4YeHHE SHEPTHM HMOHHU3AIMK HMEET ...
1) Si 2)C
3) Na 4) Al
Howmep rpynmns! B [lepuonnyeckoii cucreme anementoB .M. MeHnaeneeBa cCOOTBETCTBYET YHUCIY ...
1) 371€eKTPOHOB Ha BHEIITHEM 3HEPTeTHYECKOM YpPOBHE
2) SHEPreTHYCCKUX YPOBHEH
3) BaJEHTHBIX HJICKTPOHOB
4) PHEPreTHYECKHUX MOAYPOBHEH
OTHOCHTENbHAS BEJINYMHA 3JIEKTPOOTPUIIATENHHOCTH 3JIEMEHTOB YMEHBIIIAETCS B PANY ...
1) P, Si, Al 2)B,C,N
3)Cl, I, Br 4)Se, S, 0
DHeprust HOHU3AUH YBEIINIUBACTCS B PSIAY ...
1) Na, K, Li 2) Al, Mg, Sr
3) Ca P, S 4) Cl, Br, |
IIpomexxyTok BpeMEeHH, B T€UEHHUE KOTOPOrO MPOUCXOAMUT pacmaj MOJOBHHBI PaJUOAKTUBHBIX SJ€p JIEMEHTA, Ha3bIBACTCS
1) XapakTepuCTHYECKUM BpeMEHEM  2) BpeMEHEM pacnaja
3) nepuoaoM nonypacnaja 4) nepuoIoM pa3JIoKeHUs
HauOonpmmii paguyc HMeeT aTom ...
1) Ba 2) Mg
3) Ca 4) Sr
DJeMEeHTHI, HaXOASIINeCS B OHOH IPyIIe U HOATPYIIE, 00IaAa0T OJUHAKOBEIM YHCIIOM ...
1) amexTpoHOB 2) IPOTOHOB
2) BaJICHTHBIX JIEKTPOHOB 4) sHEepPreTHYEeCKNX ypOBHEI
PaBHblii 3apsa siapa, HO pa3Hble MacCOBBIC YHMCIAa HUMEIOT
Anpo atoma 06K COJZIEPKUT
1) 19p u 19n 2)40p u19n
3) 19p u40n 4)19p u2ln
MonexynsapHy0 KpUCTAIIHYECKYIO PELIETKY UMEIOT BEILECTBA ....
1) CO,uNaCl 2) Na uHCI
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3) Nazo I/IC|2 4) SOz u \]2
92. HanbobIMM TUITOJIEHEIM MOMEHTOM 00JIafiaeT MOJISKyJIa ...

1) H,Te 2) H,S
3) H,Se 4) H,0
93. JlniHa CBSI3M YMEHBIIASTCS B PAAY BELIECTB C GOPMYIIAMH ...
1) CO,~ SO, 3) SCl, —CF,
2) HF —HCI 4) PCls — AsCls
94. B 00pa3oBaHNU XUMHUUYECKOH cBsA3U B Mojekyse H,SO,4 yuacTByroT JJIEKTPOHOB.
1) 14 2) 16
3)12 4) 10
95. B 00pa3oBaHNU XMMHUYECKHX CBsA3EHl B MOJIEKYJIE CEPHUCTON KHCIOTHI yYacTBYIOT  JJIEKTPOHOB.
1) 14 2)12
3) 10 4) 16
96. B monexyneH,S XIUMAYECKas CBA3b.
1) xoBasIeHTHAs HETIOJISIPHAS 2) BOOOpOIHAsS
3) KoBaJICHTHAS TOJIAPHAS 4) NOHOPHO-aKIETITOPHAs

97. B MoJiekysie aMMuaKa BCe CBA3M ....

1) KOBaJICHTHBIC HETIOAPHEBIE 2) HOHHBIC
3) KOBaJICHTHBIE MOJISIPHBIE 4) IOHOPHO-AKIIETITOPHBIE
98. BermecTBo, B MOJICKYJIE KOTOPOT'O COACPIKUTCS 2 G- CBSI3U U 2 T-CBSA3U UMEET (POPMYIY ...
1) NO, 2) H,CO4
3) H,S0, 4) CO,
99. BemiecTBo, B MOJIEKYJIe KOTOPOTO COAEPIKATCS KpaTHBIE CBSA3U, HA3bIBACTCA ...
1) Bomopon 2) 3TaHOI
3) cepoBomopon 4) xkucnopox
100. Yucno n-cBsizell OIMHAKOBO B MOJIEKYJaX ...
1) C|207 I/IP205 2) C02 u Csz
3) CH;COOH u CO 4) H,SO4 u HaPO,
101. B monexyne CO, B 00pa3oBaHUU CBS3EH YIyBCTBYIOT 3JIEKTpOHA(-0B).
1)8 2)4
3)5 47
102. BemectBa, coaeprKaiiye ToJIbKO KOBAJIEHTHBIE MOJSIPHbIE XUMHUUECKHE CBSI3U, IPUBEJIEHBI B PSAY ...
1) NO,, SOCl,, CH;COOH 2) Fy, H,SOy, P,0s
3) H3PO,, BF3, CH3COONH, 4) PFs, Cl,04, NaCl
103. B Monekyjie aMMHaka aToM a30Ta HaXOAMTCS B COCTOSIHUM ...
1) sp — rubpuanzanyu 2) Sp3 — THOpUAN3aNU
3) sp*— THOpHUIM3aHA 4) nokost
104. HenonsipHoii siByIsieTCSt MOJIEKYIaA ...
1) Terpasapuueckas CFy 2) yriosast SO,
3) nmuueitnas  HCN 4) nupamunansHas PHj
105. Monexyna CHy, B KOTOPOI aTOM yIIIepojia HAXOAUTCS B SP° —THOPHIHOM COCTOSHHH, HMEET dopmy.
1) ockyto 2) nuHeH4aTyIo
3) yrioByto 4) mupaMUIaNbHYIO
106. Monekymna CO, muMeeT CTpOeHHE. ...
1) TeTpasapudeckoe 2) TIOCKOE TPEYTOIBHOE
3) nuHeiiHOe 4) yrioBoe

107. Monekyna xnopuzna ¢ocdopa, B koTopoM atoMm (ochopa Haxogurcs B Spa- THOPU/THOM COCTOSIHUH, UMEET
dopmy.

1) miockyro 2) TMHEeHYaTyIo
3) nupamMuIaIbHYIO 4) yrioByto
108. Hanbonee BhIpaxkeH XxapakTep HOHHOW CBSI3M B COETUHEHHH ...
1) xymopuy KanbIus 3) dropun amomMuHus
2) ¢ropun Kanus 4) xmopun HaTpUA
109. MonHas cBs3b 00pa3yeTcss MeXAy SJIEMEHTAMH ...
HPuH 2)K u ClI
3)SucC 4)Mn uO
110. TonbKO MONSIPHBIE MOJIEKYJIBI TIPEJICTABIICHBI B PAY .. ..
1) BF;, CO,S0O, 2) CCI4NO, NO,
3) N, SO, H,0 4) CO,, SOz, NH3
111. Crenenbp HOHHOCTH CBsI3ed BO3pacTaeT B pALY ...
1) BH3, BeH,, LiH 2) CCly, NaCl, MgCl,
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3) Na,0, BaO, CO, 4) H,0, CH,, CaH,

112. NoHHas cBs3b 00pa3yeTcst MKy JIIEMEHTAMH ...
1) Pu O 2)Li uCl 3) Hu N Cus

113. OO6pa3oBaHme BOIOPOTHBIX CBA3EH MEKAY MOJIEKYJIAMH BEUICCTB IPHUBOINUT K. ..
1) NOBBILICHUIO TEMIICPATYPbI KHIICHHS
2) TOHMXXCHHUIO TEMIIEPATyphl KUIICHHS
3) U3MEHEHHIO OKPACKH
4) BBINMAJCHUIO OCaTKa
114. Yucno nuranyioB B coctaBe coiu rekcannanodeppara (1) kamust paBHo ...
1)2 2) 6
3)4 4) 8
115. Kommnekcnas conb Ks[Fe(CN)g] HasbiBaeTcs

116. 3apsin y nona komruiekcooopasosarens B comu Ky[Fe (CN)g] paseH.. ...

1)+2 2)+3
3)+4 4)+6
117. CaCO3 + H,O + ... — ..... IIponylieHHBIMU BELIECTBAMU B CXEME XUMHUUECKON PEAKIUU SABIISIOTCS ...
1) Ca(HCO3)2 2) CO,
3)CO 4) Ca(ClOgy),
118. [Tpu B3aumoeiicTBUH Xy10pa ¢ ropsiauM pactBopom KOH obpasyercs ...
1) KCIO, Cl,, H, 2) KCIOy, HCI, O,
3) KClI, KCIO3, H,0 4) KCIO3, KCIO4, K
119. IlonuMepHOE CTPOEHUE UMEET ...
1) 6emsrit pocdop 2) cepa KpUCTaJUTHIecKast
3) cepa mracTHdeCcKas 4) 030H
120. CokpammenHoMy HOHHOMY ypaBHeruo Fe** + 3 OH = Fe(OH); cooTBeTCTBYeT B3aMMOICHCTBHE MEXIY ...
1) FeCl; + Mg(OH), 2) FePO, + NH,OH
3) Fe,S; + KOH 4) Fe,(S0,); + KOH
121. BemectBoM X3 B 1ienouke npespamernii Ag —X; +/KOH/— X, + INH,OH/— X3 sBusiercs ...
1) [Ag (NH3),]OH 2) AgOH
3) AgsN 4) AgNO;
122. TIpopykramu B peakuuut C + H,SO, (KoHII) SIBISIOTCS ...
1) S+CO,+ H,0 2) CO, + H,S
3) H,SO; + HCO 4) SO, + CO, + H,0
123. B peakuuu B3auMoeicTBIS pa30aBIeHHON CEPHON KHCIOTHI C HATPUEM BBIACIACTCS T'a3. ..
1) peaxmust He HaET 2) BOIOPOX
3) okcux ceps (1V) 4) oxcun cepot (1)
124. TIpopykramu B3aumoeiictust Al + KOH  sBnstrorest ...
1) KAIO, + H,0 2) KAIO, + H,
3) K[AI(OH),] + H, 4) Al(OH); + K,O
125. B nenouke npespartennit CU(NO3), — X — CuSO, mpoMeRyTOYHBIM BEIECTBOM X SBISAETCS ...
1) CuNO3 2) CuO
3) CuCl 4) Cu,0
126. ITpu B3aumopeiicteur NO,C pactBopom HNO;3; obpasyercs ...
1) NaNOg3, HNO, H, 2) HNO,, N,0s, H,0
3) NaNO, HNO;3, O, 4) KNO,, Na, N,03

127. BermiecTBa ¢ aTOMHOH KPUCTAIUIMIECKOH PEIMICTKON 00JIaAato0T. . .
1) BBICOKOH 3JIEKTPONPOBOHOCTBIO 2) BBICOKOI TEMIIepaTypoi IIaBICHUS
3) HU3KOM Temneparypoi IuaBieHus  4) HU3KOH TBEPIOCTHIO
128. Jly1s1 mosry4eHus CepoBOI0POAa B Ta00PATOPHUH HE UCIIONIB3YIOT PEaKIuIo ...
1) S+H,S0, — 2) NaOH + S —
3) KZSO4 + H2 — 4) FeS + HCl —

129. JIns 3amuThl KEeJIE3HBIX U3/IEIUH OT KOPPO3UH B KAYECTBE aHOIHOTO MOKPBITUS HCIIONB3YIOT

130. B uenouke npespanienuii Fe,03 — X; + Cl, — FeClg + AQNOz— X, BertectBamu X; U X, SIBJISFOTCS .....
1) Fe(NO3)3I/I Fe(NO3)2
2) Fe I/IFe(NO3)3
3) FeZ(SO4)3I/I AgNO3
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4) FeOu FeCl,
131. TIpu pacTBOpeHNH Cepbl B KOHIIEHTPHUPOBAHHON CEPHOM KUCIIOTE 00pa3yroTes .. ..

1)SO u O, 2) SOzu H,
3) st u HzOz 4) SOzl/I Hzo
132. ITpu pacTBOpernu (pocdopa B KOHIEHTPUPOBAHHOHN a30THOI KHCIOTE 00Pa3yroTes ...
1) H3POy4, NO,, H,O 2) HPO3, N0, H,0,
3) HPO3, NO, H, 4) HPO,, N,Os, O,
133. Mg+ .... —» .... + H,S +H,0 nponyuieHHbIMH BeleCTBAMU B CXeM€ SBIISIFOTCSL. . .
1) Mg(OH), 2) H,SO4(K)
3) H,S04(pa36) 4) MgSO,
134. Bce BelecTBa pearupyroT MEx 1y co0oii B rpymre. ...
1) KOH, Ca(OH),, Fe(OH)3 2) BaO, MgO, CuO
3) HCI, HBr, HI 4) SO3, Cao, Al,O4
135. B mabopatopuu XJI0pOBOIOPOI MOXKHO TIOJTYIHT B PE3yIbTATE PEAKIIUH . ...
1) NaHCO; + CaCl,— 2) CaCl, + H,0 —
3) NaClr. + H,SO,— 4)Cl,+ H,0 —
136. BemectBamu X; u X, B nenouke npespamienuit CuSO, — X; — CuO + /NH3, t/— X, sBusitores .....
1) Cu(NO3),u Cu(OH), 2) Cu(OH),uCu
3) CUC'QHCU(NOg)z 4) Cu u Cu,O
137. 15151 1ienoyvky npeBpaiieHui CuHN03—> X" NaOH_, X,'— X3 KOHEUHBIM BEIIECTBOM X3 SIBIISICTCS . ...
l) Cu,O 2) CU(NOg)z
3) CuO 4) [CU(H20)4]N03
138.Cl, +.... > KCIO; + ... + H,0. IIpomnyIieHHbIMH BEIIECTBAMH SIBJIFOTCS . . ..
1) KCI 2) KH 2) KOCI 4) KOH
139. JIns menovKy npeBpamieHui FeC|2+NaOH—> Xt 02 * H2°—> Xo'—> X3 KOHEUYHBIM BEIECTBOM X3 aBiseTcs ...
1) Fe(OH), 2) FeO
3) Fe,03 4) FE(OH)g
140. I'a3000pa3HBIN KUCIOPO 00pa3yeTcs B pEaKIiH, CXeMa KOTOPOH ...
1) H202 + st — 2) H202 + HzI —
3) H202 + KJ + H2504 — 4) HzOz + KMnO4 + HzSO4 —

141. A. Na,D0, + H,SO,4 — Na,D,07 + Na,SO, + H,0;
B. Na,D,0; + Na,SO, (KOHH) — D03 + Na,SO, + H,0.
IIpuBeneHHbIE CXEMBI PEAKLUI XapaKTEPHBI VISl COEUHEHUMN DJIEMEHTA ...

1) Zn 2) Fe 3) Cu 4) Cr
142. Al,S; +H,0 — ...+... TIpoayKkramu peakiuu sBJSIIOTCS BEIIECTBA ....
1) H,S 2) AIOHS
3) AI(HS); 4) Al(OH);
143. [Tpu pa3noxeHUU HATpaTa cepedpa oOpasyercs ...
1) Ag;0 + N,0Os 2) Ag,0 + N,O5 + O,
3) Ag + NO, + O, 4) Ag +N,0O; + O,
144. Jlns nenouxu npespamenuii Fe (OH), +0, + H,0 — X;'= X, + Al's X; koHeuHbIM BelecTBOM Xg SIBIACTCS . ...
1) Fe 2) FeO
3) Fe,04 4) Fe;0,
145. XmopoBomopoa B 1ab0paTopun MOTY4YarOT MPH B3aMMOIEHCTBUH:
1)NaC|(T) u H2504(K0Hu) 2) NaCl un H2804(p336)
3) H2 I/IC|2 4) Baclz n st

Koa u HaumeHoBaHuUe HHAUKATOPA KOMIIECTCHIIUU

M1 — 1. OIIK — 4 O6ocHOBBIBaET M peaju3yeT B NMpodeccHOHATIBLHOM 1eSITeJIbHOCTH COBPeMEHHbIe TeXHOJIOTHH C
HCMOJIb30BAHUEM NPHOOPHO-HHCTPYMEHTAJIBLHOMH 6a3b1

OueHo4HBbIE CPEeACTBA

146.K Tounoit mepnoii nocyne HE otnocutes ...

1. [Munerxa Mopa

2. bropetka

3. MepHnas konba

4. MepHblii LMIUHAD
147. JIst mpUroTOBIIEHUST pabOYeTo pacTBOpa MPUMEHSIOTCS ....BEChI U MEPHAS .....

1. ...TeXHUYECKHE .... KOiba

2. ...QaHAJTITUYECKHE ... MEPHBIN HMIHHIP

3. ...aHaTUTHYECKHE ... Koa0a

4. ...TeXHUYECKHE ... MEPHBIH LIMIHHID
148. JInst TOYHOTO M3MEpPEHUs: 00beMa HEelb3s TPUMEHSITh. ..

1. MepHblil TUIMHAP
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2. MepHas konba
3. Ilunerka
4. BropeTka
149. Ommbka mpu paboTe ¢ MepHON KOO0 TOIyIeHa B CIIydae, eCliu ...
1. Ilepen mpUrOTOBIECHHEM PACTBOPA KOJIOY OIIOIIOCHYIH TUCTHUTHPOBAHHOMN BOJIOM
2. PactBop rotoBmwm npu 20 °C
3. YpoBeHb pacTBOpa OTMETIII TI0 BEPXHEMY MEHUCKY
4.MepHyro KO0y ITPUMEHWIN JUIsl pa30aBiIeHHs CTaHAapTHOTO pacTBoOpa
150. JInst HETOYHOTO M3MEPEHUS 00BbEMa PacTBOPA MCIIOIB3YIOT MEPHYIO TIOCYLY .. .
1. bropetka
2. MepHnas koiba
3. Ilunetka
4. MepHBbIit TUIUHIP
151. YcraHoBUTE COOTBETCTBUE MEXY XUMUUECKON NOCYAON U €€ MPUMEHEHUEM B XUMUUYECKOM aHAJIU3e

1. MepHnas konba A. TIpuroToBieHue pacTBOPOB

2. Bropetka b. [IpuroToBneHne TUTPOBAHHBIX PACTBOPOB
3. DkcukaTop B. Oxnaxnenne OI0OKCOB U THUTIIEN

4. XuMHYECKUH CTakaH I'. Tounoe nu3mepenue oObEMa TUTPAHTA

J1. s HeTouHOTO M3MEpeHHst 00bEMa pacTBopa
152. K cienpanbHONH XMMHYECKOH MOCY 1€ OTHOCHT ....
1. Konby
2. MepHy0 KOJIOY
3. Konby Kvenpnamns
4. XuMHYECKUH CTaKaH
153. YxaxkuTe OmuOKY MpH MOATOTOBKE K paboTe MepHO KonOkI ( Vraowcume Heckonvko eapuanmos omeema)
1. Beicymim B CYIIMIIBEHOM KAy
. lombumu 2% pactBopom CMC*
. Beicymunu 1pu KOMHATHOI TeMieparype
. [ToMbUTH pacTBOPOM KHCIIOTHI
. IIpononockanu B JUCT. BOzE
. Ilomblu pacTBOPOM MUIIEBOM COJIBI
154. Ilpu mpurotoBieHMH pabodero pacTBopa TJa3a pabOTAlOIIEro HAaXOAMJIMCh HIDKE YPOBHS MEHHMCKAa MEPHOH KOJIOBI.
[Momyden pe3ynsTar ....
1. IlpaBunbHbBIN
2. 3aBbIILIEHHBIN
3. 3aHM>KEHHBIN
4. HecooTBeTCTBYIOIIMIA
155. YV «xpoMmuka» A0JKEH OBITH .. ... IBET
1. SIpxo opaHXeBBI
2. 3eneHsbli
3. Kpacubrit
4. Cunwid
156. ToyHOCTH B3BEIIMBAaHUS HA AaHAJMTUIECKUX BECAX COCTABIIIET ...
1.£0,0020
2.+ 0,0001
3.£0,0002
4.+ 0,00010
157. Ha yaiike aHaqIUTHYECKUX BECOB HAaxXosTCs pa3HoBechl 10 u 1T, moka3aHus BHEITHETO AUCKA - 7, BHYTPEHHETO - 5, IIKaJbl
Beifrorpada - 08. Ykakure Maccy B3BEIIMBAEMOTO MIPEAMETA.
1.11,5708
2. 11,7508
3.11,5780
4. 11,7580
158. ITpaBUIBHBIN CTIOCOO B3BEIINBAHHS THTPOCKONTMYECKOTO BEIIECTBA HA aHATUTHYECKIX BECax ...
1. B xuMu9eckoMm crakaHe
2. B 3akpbiToMm Oro0KCe
3. HagacoBom crekie
4. Ha kanbke
159. TlpaBmibHO  Macca MCXOJHOTO BellecTBa (I), B3BEHICHHOI'O Ha AaHAJMTHUYECKHX BECax C JIONMYCTHUMOW IOTPEHIHOCTHIO,

AN AW
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3aIUCHIBAETCA B BUJE ...
1. 10,7482 + 0,0001
2. 10,7482 + 0,020
3. 10,7482 + 0,0002
4. 10,7482 + 0,002
160. domymmeHsl HapyIIeHHsl TpaBwi pabOTHI B BECOBOI KOMHATE. ...
1. AmanuTHdeckue BeChl yCTAaHOBJICHBI HA CIENNAIBLHON KOHCOTIE
2. Jlnst B3BEIIMBaHMS THAPOKCH/IA HATPHS IPUMEHEH 3aKPhIThIN OIOKC
3. B3BemmBaHue M IPUTOTOBJIEHUE PACTBOPA ITPOBEJICHBI B BECOBOIM KOMHATE
4. PazHoBechl U3 QyTIIsIpa B3STHI IMHLIETOM.
161. CrannapTHbIif pacTBOp — 37O ......
1. pacTBOp, KOTOPBII UCHOIB3YIOT B KaueCTBE CTaHapTa
2. pacTBOp, KOHIIEHTPALUs KOTOPOTO HE U3BECTHA
3. pacTBOp, KOHIEHTPAIM KOTOPOTO TOYHO W3BECTHA
4. pacTBOp, HOpMabHast KOHLEHTPALHS U TUTP KOTOPOTO H3BECTEH
162. Yto6sr momyunts 0,05 moms/am® pactop k 20 cm® 0,1 MOMB/IM® pacTBOpa CONSHOM KHCIOTH HEOOXOIMMO T0OABHTH
cM® BOTIBI.
163. Conmepxumoe QrKcaHaNa KOJIMISCTBEHHO IIEPEBEICHO B MEPHYIO KOJIOY BMecTUMOCTHIO 500 em’. MounsipHast KOHLEHTpaLUs
MIOJTY4EHHOTO PACTBOPA COCTABHT .... MOJIB/JI.

164. [lns pacueta MOJISIPHON KOHIICHTPAIIMY 3KBHUBAJICHTA UCTIONIB3YIOT (hopMyiy ...

1. C:Mmo 2.C=&OOO
m(p—a) CAY
m -1000 _

M-V m(p —a)

165. MonspHas KOHIEHTpAIHs TOKa3bIBAaeT, CKOJIBKO .....
1. rpammMoB BeniecTBa coaepxurcs B 100 T pactBopa
2. rpaMMOB BEIIECTBa CONEPKUTCS B | e pactBopa
3. MOJIb BEIIECTBA COACPKUTCA B 1M~ pacTBopa
4. MOJIb BEIECTBA COJEPKUTCS B 1cM~ pacTtBopa
166. IIpurotosnenue 100 em® 0,1 Mons/mm® pacTtBopa u3 1 MoJb/ M pacTBOpa OCYIIECTBISIETCS B CJIEAYIONIEM OPSIKE:
1. oTMepuTh MepHBIM LHIIMHAPOM 10 cm® pacTBopa, MOMECTUTh B MEPHYIO KOJOy BMecTHMOCTEI0 100 cM®, oBecTn
pacTBOp A0 METKH JANCT. BOAOH
2. otMepuTh nunetkou 10 em® pacTBopa, epeHecTd B MEpHYI0 Koil0y BMecTuMocThio 100 em®, oBectn pacTtBop 110
METKH JIUCT. BOJIOH
3. nuneTkoii meperectu 10 cM® pacTBOpa B MEPHBIH IIIHHJP, JOBECTH PacTBOP 10 TpebyeMoro obbema
4. mepHo# npobupkoit ormeputh 10 em® pacTBopa, MEPEeHeCTH B MEPHYI0 KoJ0y BMecTUMOCThIO 100 em®, nosectu
pacTBOp 0 METKH JIUCT. BOJOH
167. KorepeHTHbIM CHIOCOOOM MPUTOTOBJICHHUS CTAHAAPTHOT'O PACTBOPA SIBJISETCS IPUTOTOBJICHHUE . ..
1. o HeTOYHOH HaBecke
2. 1O TOYHOH HaBeCKe
3. u3 Qukcanaia
4. myrteM paz0aBIeHHEM pacTBOpa IPOLEHTHON KOHIIEHTPAIUU
168. Macca HaBeckH THAPOKCH/Ia HATPHs, HEOOXO0UMast IS IPUTOTOBICHUS | e 0,1 | pacTBOpa, COCTaBUT __ T.
169. dukcanan — 3710 ....
1. ammyia, koTopas conepkut 0,1 SKBUBaJIeHT Jr000T0 BELIECTBa
2. BELIECTBO, U3 KOTOPOTO FOTOBAT CTAaHAAPTHBIA PacTBOP
3. yCTpOMCTBO Ui XpaHEHUS! HABECKU BEILIECTBA
4. ammyJa, KOTOpasi COAEPIKUT BEIIECTBO B KOIMYECTBE | IKBUBAJICHTA
170. Ecnu B 1 am® comepxutcs 4,9 T CEpHON KUCIOTHI, TO TUTP PAacTBOpa COCTABUT ...T/MIL.
171. ITpn B3BEIIMBAaHUK HA AHAJTUTUIECKUX BECaxX BOSHHUKAET ..... IOTPEIIHOCTb.
1. UaCTpyMeEHTaNbHAS
2. AHaTMTHYECKOTO CUT'HAJIA
3. CucremaTtuueckast
4. Cnyyaiinas
172. BnusiHUE cCTEMaTHYECKUX NOTPENTHOCTEH PH ITPOBEICHNH aHAJIN3a YUYUTHIBAIOT CICAYIOIUM 00pas3oM ....
1. He obOpammator BHUMaHHE
2. [IpuMeHSIOT METO/IbI CTAaTUCTUYECKOH 00paboTKH
3. BBICUNTHIBAIOT MTONIPAaBOYHBIE KOI(D(PULINECHTHI
4. TIpoBOIAT HECKOJIBKO N3MEPCHHI
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173. Cnoco0bl, KOTOpbIE MO3BOJISIIOT YYMTHIBATh BIMSHUE CIYYalHBIX IOTPEIIHOCTEH NpH HpoBeaeHUH aHanu3a (Vkaoswcume
HeCKONbKO 6apUanmos omeema,).
1. He obpamatoT BHUMaHHE
2. [TpuMeHSFOT METOABI CTATHCTUIECKOH 00padoTKH
3. BEICUUTEHIBAIOT IOTIPABOYHEIE KOA(PPHUIIHEHTHI
4. [IpoBOIAT HECKOIBKO H3MEPEHUI
5. TOYHO UCHIOJHSAIOT METOJUKY AHATIU3a
174. JIns BBISBIEHUS CIy4alHOM MOTPEIIHOCTH MPUMEHSIOT ...
1. MeTox «BBEICHO-HAWCHO
2. METOJ] CTaH/IapTOB
3. yBeJIMueHHE Macchl MpoObI
4. mpoBeieHUE NapaJUICNbHBIX UCCIE0BaHUIT
175. ITorpemHOCTb aHaNN3a 3aBUCUT OT (Ykaoicume HecKonbKko éapuanmos omeema,...

1.
2.
3.
4.
5.

HEKOMIIETCHTHOCTH aHAJIUTHKA.
MHCTPYMEHTAJILHOH MOTPEITHOCTH
MOTPEIIHOCTH aHATUTUYECKOTO CUTHAIIA
CIIy4ailHON MOrpEUIHOCTH
CHCTEMaTHIECKON TOTPEIIHOCTH

176. YcTaHOBUTE MOCIIEIOBATEIBHOCTD ITANIOB IIPOBEACHHUS XUMHUECKOTO aHAIHN3a
1.IIpoBenenue n3MepeHus
2.ITpoGomnoaroroska
3.00paboTka pe3yabTaTOB aHAIN3a
4.0160p 1poOsI
5.IloaroroBka peakTUBOB
177. TUTpUMETPUUECKUIA METO/T aHAJIN3a OCHOBAH HA 3aKOHE ....
1. 00BEMHBIX OTHOIIICHUHA
2. TUTPOBAHUS
3. @apanes
4. 5KBUBAJICHTOB

178. YcTaHOBHTE COOTBETCTBHE MEXAY Ha3BAHUEM U €70 MaTEMAaTUYECKHUM BBIPAKCHHEM.
A) 3aKOH YKBUBAJIEHTOB
b) YpaBuenue TutpoBaHus
B) MossipHast KOHIIEHTpAIUs SKBUBAJICHTA

1 fif = 11990
Y.V
2. CHI'Vl = 'CHZ'VZ
3.0= my
1000
LA
Yl Y2

179. ITpoBeneHne aHaIN3a MPOITUCHIBACTCA B ...
1. HOpMAaTHBHOM JIOKyMEHTE
2. METOANYCCKUX YKa3aHUAX
3. IpuHIMIIE METO/1a
4. aHHOTAlMHU K METOly aHaJIN3a
180. AHanus — 310 ...
1. mosy4yenue uH(GOpMaLMK O KAYECTBEHHOM M KOJIMYECTBEHHOM COCTaBE MCCIIEAYEMOT0O BEIIECTBA
2. mpoletypa NOIy4eHHs! ONBITHBIM ITYTEM JJaHHBIX O XMMHYECKOM COCTaBE BELIECTBA
3. mpotiecc GaKTUIECKOTO Pa3IOKEHUS 1IeJIOT0 Ha COCTABHBIE YaCTH
4. mporerypa mosy4eHus HHPOPMAILIUK O COCTAaBE BEIIECTBA.
181. Onpenenenune xoHueHTparuu noHOB xeine3a (I1I) GoTokoIoOpUMETPHUECKUM METOIOM OCHOBAHO HA PEaKIIMK 00Pa30BaHHS
pPacTBOPUMOTO KOMITIEKCHOTO COENHEHHS I[BETA.
1. kpacHOTO
3.3e7IeHOT0
2.5KeJITOro
4. cunero
182. KanuOpoBouHsblii rpaduk CTpOsAT B KOOpAWHATAX!
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1. KOHUEHTpaLKs ONPEAEIIIEMOro BEIIECTBA - ONTHYECKasl MJIOTHOCTh pacTBopa
2. AMHA BOJIHBI - KOHIICHTPALKS pacTBOpa
3. AnMHA BOJHBI - INIOTHOCTH PacTBOpa
4. omTH4ecKasl IDIOTHOCTH PAacTBOPA - JUTMHA BOJIHBI
183. B ocuose onpenenenus menu (I11) poTokomomeTpudeckuM METOIOM JISKUT PEAKITHAL...
1. 2Cu (NO;) , ="2Cu0 + 4 NO, 1+ 0,1
2. NH4N03 = Nzo + 2H20
3. HNO3z+ Cu=_Cu (NO3) >+ NO, + H,0
4. Cu®* + 4NH,OH = [Cu (NH,),]* + 4H,0
184. Ompenenenue kouueHTpanuu woHOB Hukens (II) (GoTomMeTpuueckuM METOJOM OCHOBAaHO HAa peakIMd OOpa30BaHUS
PacTBOPUMOTO KOMILIEKCHOTO COEMHEHHUS 1BeTa
1.cunero
2. 3eIeHOTO
3.KpacHOro
4. aJo-KpacHOro
185. JIroMUHECIIEHTHBIA aHAJIN3 OTHOCAT K ........ OITHYECKUM METOIAM
1. ciekTpalibHbIM
2. HECTIEKTPaJIbHBIM
3. BU3yaJbHBIM
4. bayopecieHTHBIM
186. OCHOBHBIMH y3JIaMH ONITHYECKUX MPUOOPOB sABISAIOTCA ( VKasicume neckonvbko sapuanmos omeema)...
1. KroBeta
. Hednermatop
. OnTryeckuii 610K
. Uctounuk cBeta
. detexTop
. [IpeoOpazoBaTens CHTHATIOB
. doTornemMeHT
. llIkana
9. Jlamna
187. OO6nacT DIEKTPOMATHUTHOTO W3IY4YEHUS 10 BO3PACTAHHUIO 3HAYESHHS A pacmomaraloTcsi B cleAyromel
MOCJIEZIOBATEILHOCTH
1. Bugumelii ceet
2. UndpakpacHblii cBeT
3. YabTpadnoneToBblii CBET
4. PEeHTTeHOBCKOE M3ITy4EeHUE
188. Konnenrpanus cranmaptHoro pactsopa C., = 0,25Mr/mi1, ero ontmyeckast IotHocTh Dy, = 0,625, ontudeckas MiIO0THOCTb
aHamu3upyemoro pacteopa D, = 0,5. [Tonp3ysce METOIOM CpaBHEHUS, BEIYUCIUTH Cy, MI/MIL.
1.0,125
2.0,20
3.0,25
4.0,15
189. Konnentpauus pactsopa C (Fe 0,2 mr/mi. M3 Hero npuroToBWIM IyTeM pa30aBieHUs JPYroi pacTBOpP B MEpHOI
xonGe na 100 M. Conepxanne C (Fe™) crana pasna 0,05Mr/m1. O6beM NEPBOrO PACTBOPA, BHECEHHBIH B KONOY PABHO
ML
190. Jlns mosrydeHus: BOCIIPOU3BOJUMBIX PE3yJbTATOB U3MEPEHHI 3HAUYCHUS C ONTHYECKUX IIOTHOCTEH JNOJKHBI HAXOIUTCS B
npenenax D=0,2 - 1,2. Berauciunu Cin ¥ Crax pACTBOPOB (MOJIB/T), TIpH yCiaoBuH, 4T0 E = 35, L= 2 cM U NOJIy4HIn 3HAYCHUS

0N L B~ W

+3) —

2,86-10° - 1,71 -10*
2,86-10* - 1,71 -107
2,86-10% - 1,71 -102
4. 286107 -1,71 10"
191. O6bexTamu aHaMM3a B METOE (POTOKOJIOPUMETPHH SBIISIFOTCS - ...
1. OxpameHHbIe KOIJIOWIHBIE PACTBOPHI
2. be3BoJHbBIC UCTUHHBIE PACTBOPHI
3. HcruHHBIE OKpalIeHHbIE PACTBOPBI
4. bBeciBeTHbIC HCTUHHBIE PACTBOPHI
192.B ocHOBe MeTO a2 POTOKOTOPUMETPHH JIEIKHUT SIBJICHUE ...
5. Wsmyuenwe (3Muccus) cBera
6. Ilornomenue cBera
7. Bo30yxneHue aToMOB
8. [Ilepeusnyuenue cBera
193.dakTopamy, BIHMSIOMIMMH Ha ONTHYECKYIO INIOTHOCTh PACTBOPA, SIBISIOTCS ...

wn e
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1. c;nyast
2. g0;p;C
3. Mgl
4. ;7 [o];k
194. Meton ¢pOTOKOTOPUMETPUH IPUMEHUM B JHANa30HE IJTHH BOMH __ (HM)
1. 200-400
2. 400 - 2500
3. 400-750
4. 200-750
195. Ypasuenue byrepa-Jlambepra-bepa:
1.D=E-C-L
2. T=lgl/l,
3. D =lglyl
4. A =lglyl

Koa m HammeHoBaHue HHAMKATOpa KOMIETCHIMH

NI - 2. OIIK- 4 Hcnoab3yeT 0OCHOBHBIE eCTeCTBEHHbIE, 0M0J0rHYecKHe U npodeccuoHaIbHbIE MOHATHS, a TAKIKe
MeTOoJbl IPH pelieHuH o01enpogeccioHaNbHbIX 32124

OueHo4yHbIE CpeACTBa

196. B 100 r Bogsr comepxkutcs 20 r conu. MaccoBasi 10J1sl COJIM B paCTBOPE PaBHA %.
Ortser:
197. B 1 mutpe pactBopa comepxkurcs 4 r runpokcuna Hatpus (NaOH). MomnspHas KOHIIEHTpanus pacTBOpa paBHa ...
OrtserT:
198. O6Bém 0,1 H. pactBopa KOH, HeoOxomumsblii i HelTpanusauuu 20 ma 0,15 H. pactBopa HNO3, paBen  min.
1) 15 2) 45
3) 30 4) 20

199. 3akon Banr-I'odda onuceiBaromuii 3aBUCUMOCTh OCMOTHYECKOTO JABJICHUS OT KOHIICHTPAIIMH PACTBOPCHHOTO BEIICCTBA
(p = CRT), xapakrepu3yeT CBOWCTBa paCTBOPOB ...
1) CHITBHBIX 3JIEKTPOJIUTOB 2) KOJJIOMTHBIX
3) crmabbIX 3TEKTPOIUTOB 4) HE AIEKTPOIIUTOB
200. Just ocaxnenms xiopuna-moHoB m3 200 mum 0,1 M pacTBOpa CONSHOM KHCIOTHI TpeOyeTcs pacTBOpP, COICPIKALIHMA
rpaMMa HUTpara cepedpa.

1)5,1 3)34
2)6,8 4) 10,2
201. KoHueHnrpanust cyiabdaT — HFOHOB B HACBIIIIEHHOM pacTBope cyibdara capus (I1P=1,1 10'9) paBHa M.
1) 33-10° 3)4,5-10"
2)3-10* 4)1,5-10°
202. Ha turpoBanue 15 mi pacteopa NaOH sarpayeno 20 mi 0,09 M pacteopa HCI. Macca mienoun B 500 Mt 3TOTO pactsopa
paBHa rpaMma.
1) 3,6 3)1,2
2)24 4) 4.8
203. Macca Boxsl, HeoOxoxumast anst mpurotoBneHus 400 r 20% pacTBopa HHUTpaTa Kajus paBHa
rpamMMam.
204. Macca conu ans npurotosnenus 20% pactBopa Maccoit 400 r paBHa  rpamM.
1) 80 2) 40
3) 20 4) 60
205. MoJisipHasi KOHIIGHTpALUs pacTBOpa, nmonay4deHHoro u3 17,4 rk,SO,4 u 500 mit Bosibl, cocTaBisieT MOJTB/JI.
206. Macca CaCO3 (ITP=4,8 - 10 ) B10 11 ero HaCHIIIEHHOrO PACTBOPA PABHA .... MT
1) 34,5 2) 690
3)6,9 4) 69
207. Ha tutpoBanne 25 MII pacTBopa COJSIHON KUCIOTHI 3atpadero 20 mut 0,15 M pactsopa KOH, macca HCI B 500 Mt aToro
pacTBopa paBHa rpaMMam.
1) 4,38 2) 6,57
3) 2,19 4) 1,09
208. B 200 ma 20% pactBopa NaOH (p = 1,1 r/mi) conepkurcs MOJIb YHCTOTO BEILECTBA.
1) 0,55 2)11
3)2,.2 41
209. Macca conu aist mpurotosineHus 15% pactBopa maccoit 550 r paBHa__ rpaMma.
1) 42,5 2)92,5
3)82,5 4) 55,0

210. TIpu tutpoBanmu 15 mm  HNO; wm3pacxomosano 20 mur 0,03 M pacrBopa KOH. Macca kuciaotsl B 500 M1 pactBopa
paBHa_ __ rpamma.
1) 1,26 2) 2,52
3) 5,04 4) 0,63
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211. Macca nutpara kanus, cogepxatierocs B 250 mn 0,2 M pacTtBopa, cocTaBisieT

I.
212.B 200 M pacTBOpa COOEpKUTCS 2 T CEpHOU KUCIOTHI. MOJsIpHast KOHIICHTPALUs pacTBOpa paBHA
213. Tutp pactBopa conmepxkamuii 17,4 T cynpdara xamus (K,SO,4) B 500 Mt cocrapmser T/MIL.

214. Ilpu turpoBarnu 20 ma pactBopa HNO;  3arpageno 15 mi 0,12 M pactBopaNaOH. Macca kucmotsr B 250 M1 3TOTO

pacTBopa paBHa rpamMma.
1) 2,836 2) 2,127
3) 0,709 4) 1,418
215. O6bemHas 1o (B %) yKCYCHOM KHCIIOTHI B pacTBOpe, noydyeHHoM npu cMemmnBanud 300 T 20% - Horo u 600 1 15 %-
HOTO PacTBOPOB, paBHA %.
1) 20,5 2) 8,45
3)334 4) 16,7
216. HopmansHast xonnentpammio 4,5 % - Horo pactBopa cynbdata Kansims, (p = 1,12 /M) paBHa MOJIB/TI.
217. Ha turpoBanue 10 mu pacrsopa NaOH 3artpaueno 20 M 0,1 M pactBopa HCI. Macca menoun B 500 M1 3TOTO pacTBopa
paBHa rpaMM.
1) 1,2 2)2,4
3)3,6 4)4,0
218. 2 nutpa 0,2 M pacTBopa CEpHOMN KUCIOTHI COIEPKUT __ IpaMMa YHCTOrO BEILECTBA.
1) 78,4 2) 39,2
3) 19,6 4) 9,8
219. OtHolllCHHE YHCIIa MOJICKYJ, AMCCOIMHUPOBAHHBIX HAa HMOHBI, K OOLIEMY YHCIy MOJICKYJ Ha3bIBacTCS
JIUCCOITHALINH.
1) xoaddunueHTOM 2) KOHCTaHTOM
3) mokasareneMm 4) cTencHbI0
220. ®opmyna MaccoBOU AONH ....
Do=m,/m,,, 2)C%=m;/m,.,," 100
3)Cy=m,/ M-V 4)C,=m, /M, -V
221. B 1 1 pacTBOpa a30THOI KMCIIOTHI, uMetomero pH =1, conepXuTcsi  MOJIb KUCIOTHIL.
1)0,2 2) 10
3)0,1 4)0,5
222. KoHueHTpauus pacTBOpa yroyibHO# kuciotsl paBHa 0,2M, p = 1,2 1/MJ, 3TO COOTBETCTBYET %.

223. O6ném 0,1 M pacTBOpa XIopHaa KajdbLusl, HEOOXOAMUMBIA I ocaxaeHus kapOoHaT- noHoB m3 200 mm 0,15 M pactBopa

KapOoHaTa Kaus, paBeH ___ MJL.
1) 100 2) 150
3) 300 4) 200
224. O66ém 0,2 H. pactBopa H,SO,, HeoOxomiMmeIi st HeliTparmmzarmu 40 mi 0,15 1. pactBopa NaOH, pasen ML
225. B 1 mutpe pactBopa NaOH, mmetomrero pH=13, comepxutcst Mo NaOH.
1)0,2 2)0,15
3)0,3 4)0,1
226. ®opmyia KOHCTaHTBI JAUCCOLHMAIMHN JUIS CIIA0BIX 3JIEKTPOIIUTOB. . ...
HK=0d’C 2)K,=a’ C/(1-0)
3) o= VK,/C 4) a=n/N - 100
227. MonspHas KOHIIEHTpAIIs pacTBOpa paBHa , ecir B 250Mu1 coepkuTes 2,5 T THAPOKCHIA HATPUS.
1) 0,50 2) 1,00
3) 0,25 4) 2,50
228. 1ns purotosnenns 200 r 5%-Horo pacTBopa norpedyercs com Na,SO, ~ rpaMMoB.
1) 15 2) 5
3) 10 4) 20
229. O6bém 0,15 H. pacTBOpa CEpHOM KUCIIOTHI, HEOOXOIUMBIH JUIsl OCaKaeHHs noHOB Oapus u3 60 mi 0,2 H. pacTBopa XJIopHa
Gapusi, paBeH MIL.
1) 80 2) 180
3) 40 4) 90

230. [nsa meitrpanuzanum 40 M3 cepHON KHCIOTH moTpedoBanock nobasuts 15 mi 0,5 H. pactBopa ménoun. HopmansHOCTB
pacTBOpa CepHOM KUCIIOTHI PaBHa. ...

1) 0,18 2)0,10
3) 0,20 4) 0,15
231. O6BEM BOABI, KOTOPEIA HyXHO npnbaBuTh K 250 Ma 20%-roro pactBopa KCl (p = 1,118 /M) g monyuenust 10%-soro
pacTBopa paBeH ML
232. IIpu turpoBanuu 20 M1 pacTBOpa yKCYCHOM KUCIIOTHI 3aTpaueHo 16 mi 0,15 M pactBopa KOH. Macca ykCycHOI KUCIOTBI
B 200 M1 3TOro pacTBOpa paBHa __ TpaMM.
1)5,6 2)1,44
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3)7.2 4) 4,32
233. YcTaHOBUTE COOTBETCTBUE MEXKITY BHIOM KOHIICHTPAIMH U €€ MAaTeMAaTHICCKUM BBIPAKCHHEM.

Do=my/m,,, A) HOpMaNbHas! KOHIIEHTPAIIHS
2)Cy=m, /M -V B) maccoBas mois
3)Cy=m, /M, 'V B) MomsipHast KOHIIEHTpaLUs
234. Tutp pactBopa, B 500 M1 koToporo copepxkutcs 0,025 sxkBuBaneHTa THAPOKCHA Oapus, paBeH. ..
1) 0,004282 2) 0,004
3) 0,0042 4) 0,00428
235. B 200 r pactBopa coaepxkutcs 20 r conu. Maccosas nons (%) coiau B pacTBOpE paBHa. ..
1)0,1 3) 20
2)10 4) 0,2
236. Macca conu aust npurotosinenus 200 mut 10% pacteopa CaCl, (p = 1,1 r/mi) paBHa rpamm(-a).
1) 44 2) 22
3) 40 4) 20
237. [H']=0,001 mons/n, 3nauenue pH pacTBopa paBHO. ..
1)2 2)4
3)3 4) 11
238. s mpurotosnenus 1 11 pacrsopa HCI ¢ pH=2, Heobxoxumo MOJIb KHCJIOTHI.
239. [OH]=0,001 momb/n, konnenTparus [H'] pasua MOJIB/JT
10,1-10™" 2)10™"
3)1- 10 4) 10"
240. [OH] = 0,0001 monb/n, 3Hauenue pH pacTBopa paBHO ...
14 3) 10
2)3 4) 11
1) KCI 2 )K,CO4 3) Fe(NO3), 4) CuSO,
241. ®opmyna cond, HE MOABEPraroIIecs TUAPOIU3Y ...
1) FeCly 2) K,CO4 3) K;SO, 4) Al,S;

242. ®enongranenH mpruoOpeTacT MATHHOBYIO OKPAcKy B pacTBOPE. ...
1) Na,SO, 2) KCIO4 3) K,S 4) (NH4)HPO,
243. YcTaHOBUTE COOTBETCTBUE MEX]LY OKUCIUTEIbHO-BOCCTAHOBUTENIBHON peakiue U €€ TUIIOM.

1) 3Cl,+ 6 KOH=5 KCI+ KCIO3 + 3H,0 A) IMCTIPOMOPIIMOHUPOBAHHE
2) 16HCI + 2KMnO,4= 2KCI +2MnCl, +5Cl,+8H,0 B) BHyTprMOIeKyIspHast
3) 2KCIlO3=2KCI+30, B) mMexxmorekysipHast

244, O6mas cymMmma K03()(UIIMEHTOB B OKUCIMTEIbHO-BOCcTaHOBUTENbHOU peakimu KNO, +KMnO, + H,O— MnO, +
KNO; + KOH pagna....

1) 13 2) 15
3) 10 4) 17
245. YCcTaHOBHTE COOTBETCTBUE MEXIY CHMBOJIOM U Ha3BaHHUEM TEPMOJWHAMHICCKON (PYHKITHH.
1) A S50 A) sueprus ['m60ca
2) A H%q B) sHTamenus
3) A G%g B) saTpOIIHI
246. 3naveHue cTaHAapTHOM SHepruu ['mOOca, MpU KOTOPOW OCYIIECTBICHHE XMMHUYECKOTO TMpoIlecca MPUHIIUIUAIBHO HE
BO3MOJXHO. ...
1) AG << 0 2) AG =0
3)AG>0 4)AH=0
247. ng pacueTa TEIIOBOTO 3 (hekTa XUMHIECKIX PeaKIiil HCIOIB3YIOT ...
1) 3akon I'ecca 2) IIpaswio Bant-T'odda
3) 3axoH ['enpu 4) INpaBuno ['m6Oca

248. Ecnu saTanenus obpaszoBanus SOz  paBHa — 297 kJK/MOJb, TOT/Ia KOJMYECTBO TEIUIOTHI, BBLACISICMOE IIPH CTOPAHUU
paBHo....kJ[x

1) 297 2) 594
3) 148,5 4) 74,25
249. Tlpu yBenuueHUH JaBlIeHUs B cUCTeMe B 4 pasa, ckopocTh xumuaecko peakiuu CaO(t) + CO,(T) - CaCOs3 (T) .....
1) ymensmuTcs B 8 pas 2) He U3MEHUTCS
3) yBemmuutes B 4 paza 4) yBenmuures B 16 pa3
250. Jlnst yMeHbIIeHHs BhIX0a MpoykTos peakiun 2Pb(NO3), (t8) — 2PbO (18) + 4NO, (1) +0, (r), AH*> 0 HeoGX0MMMO ...
1) BBecTH KaTamu3aTop 2) yBEIMYUTH TEMIIEPATypy
3) yBeIWYHThH HABIICHHUE 4) yMEHBIINTH TEMIEPATYPY

[lo pe3ynpTaTaM TECTHUPOBaHUS OOYy4alONIEMYCSl BBICTABISIETCS OICHKA «OTIMYHO», «XOPOIIOY,
«yIOBJIETBOPUTEIILHO» UITH «HEYIOBIETBOPUTEILHOY, COTVIACHO CIEAYIOUIUM KPUTEPUSIM OLIEHUBAHUS.
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Mixana KpuTtepuu oneHuBanusi
(% npaBUJILHBIX OTBETOB)
OrieHka 5 (OTIIMYHO) 80-100
Ormerka 4 (xopomio) 70-79
Orenka 3 (yIOBICTBOPUTEIILHO) 50-69
Orenka 2 (HEyJIOBJIETBOPUTEIHHO) menee 50
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JUCT PETUCTPALIUY U3MEHEHUI

Howmep

HU3MCHCHUA

Howmepa nucros

3AMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBaHUe
ISt
BHECCHHUS
N3MEHEHHH

IToamuce

Pactmmdposka
MOJIITUCH

Hara
BHECEHUS
M3MCHCHUS
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