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1. Crpykrypa u 001asi TPYyA0eMKOCTb JUCIUANIHHbBI
OO0mias TpyA0€MKOCTh JUCIUIUIMHBI B 3a4€THBIX €IMHUIIAX -4, akaJleMUYeCKuX Jacax -144.

Ounas Gopma oOyuenus | 3aouHas dopma
00yJeHus
Kypc 1
Cemectp 1
Jlexun 18
[IpakTnyeckue (CeMUHAPCKUE) 3aHATHUS 36
JlaGopaTopHbIe 3aHATHS -
Koncynpranuun
HToro ayniuTOpHBIX 3aHIATHIA 54
CamocTosTenpHas pabora 63
Kypcosast pabora -
dopma KOHTPOJIS
9K3aMeH 27 (1 cem.)
3a4er -
OO611ee KOJIMYECTBO YacOB 144 (43.e.)
Ounas popma 00yueHus

2. Ileau ocBOeHUS IMCIUTLIMHBI
LlensitMu  OCBOEHHS  AMCLUIUIMHBI «BBeneHne B XUMHIO» B COOTBETCTBUU C
[TpodeccuonanbHbIMM CTaHAAPTAMMU:

01.001 TIpodeccuonanbhelii crangapt «llemaror (memaroruyeckas AesTeIbHOCTb B cdepe
JIOIIKOJIBHOTO, Ha4yaJdbHOTO OOIIEro, OCHOBHOTO OOIIEro, cpeaHero oO0mero oOpa3oBaHus)
(BocMTaTeNb, YUMTENb) YTBEP)KIACHHBIM MpHUKa3oM MMHHCTEPCTBA TPyAa U COLMAIBHOM 3aluThI
Poccuiickoit @enepaunu ot 18 Hos10ps 2013 1. N 544H (3apeructpupoBad MUHHCTEPCTBOM FOCTUILIUU
Poccuiickoit ®enepauun 06 nexabps 2013 r., peructpanmonHslii N 30550), ¢ u3MeHeHHsAMH,
BHECEHHBIMU MpHKa3oM MUHHCTEpPCTBa TpyJa U couuanbHOM 3amuThl Poccuiickoit @enepanuu ot 25
nexabps 2014 r. Ne 11151 (3apeructpupoBan MunucrepctBoM roctuuuu Poccuiickoit @eneparun 19
deBpans 2015 r., peructpanuonubiii Ne36091) u ot 5 aBrycra 2016 . No 4221 (3apeructpupoBaH
MunucrepctBom roctunun Poccuiickoii @enepaumu 23 asrycra 2016 1., peructpannoHHblii Ne
43326);

01.003 «IIemaror nOMOMHUTETHHOTO O0Opa30BaHMUs JIETEH M B3POCIBIX», YTBEP KICHHBIM MPUKA30M
MuHucrepcTBa Tpy/Aa U coluanbHOM 3amuthl Poccuiickoit @eneparmu ot 8 centsiops 2015 r. Ne 613n
(3apeructpupoBaHn MunuctepctBoM roctuin - Poccuiickoit  ®eneparm 24 centsiops 2015 1.,
peructparoHHbIi No 38994);

01.004 «lemaror mnpodeccHoHanbHOrO O0y4YeHHs, MPO(ECCHOHATFHOTO O00pa30BaHUs U
JOTIOJTHUTENIBHOTO NMPO(ECCHOHATIBHOTO 00pa30BaHMsA», YTBEPKICHHBIN MpHUKa3oM MUHHCTEPCTBA Tpyaa 1
conmanbHOM 3amuTel Poccmiickoit ®enepanmu or 8 centsiops 2015 1. Ne 608H (3aperucTpupoBaH
MunuctepctBoMm roctuiu Poccuiickort @eneparun 24 centsiopss 2015 r., peructparmonnsid Ne 38993)
SBIISIIOTCS: OCBOEGHUE TEOPETHMUYECKUX OCHOB COBPEMEHHON XHMMHUHM (OCHOBHBIE TMOHSATHS U 3aKOHBI
XUMHH, CTPOCHHE aToMa, NEepUOAMYEcKasl CHCTeMa »JJIEMEHTOB, CTPOEHHME BEIECTBA, TEOPHUH
pPacTBOPOB, PEAKIMOHHAs CIIOCOOHOCTh BEIIECTB), €€ METOJI0JIOTHYECKUX MOIXO0/I0B, (OPMHUPOBAHUE
NpPEJCTaBICHUsT O BO3MOXKHOCTH MPHUMEHEHHS 3aKOHOMEPHOCTEM W  METOJOB XHUMHU B
npodecCHOHATBLHOM 1eSTETbHOCTH MPETo1aBaTellss XUMHUU.
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3. Mecro gucuuniaunsl B crpykrype OIIOII 6akanaBpuara.

JuciunmHa «BBeneHne B XuMUIO» OTHocuTcs K bioky 1.Jlucuurumasl  (MOIYIIHN)
Oo6s3atenbHas yactb. UHaeke aucuummmmael: 51.0.33.

Jucuunnuna «BBeneHne B XUMUIO» IpeHa3HadeHa [ 6akanaBpos | Kypca 1o HanmpaBlIEHUIO
44.03.05 Tlemarormdeckoe oOpazoBanue (¢ AByMsl MpoduisiMu MOATOTOBKH). B mporecce m3ydeHus
y4eOHOM JUCIHUIUIMHBI CTYJEHThl MOJy4aloT Oa3ucCHbIE 3HAHUS, HEOOXOJUMBIC Ui JIYYIEro
MOHUMAHUA W YCBOEHHUSI Y4eOHOro MaTepuajia MO BCEM XHWMHUYECKHUM JIUCUMUIUIMHAM, a TaKXkKe
METOJIMKE MPernoaBaHusl XUMUH, 1eJarOrMuecKoil MpaKkTUKeE.

[Ipy oCBOGHMM MAHHOW IUCIUIUIMHBI CTYIEHT CMOXET MPOJEMOHCTPHPOBATH OOOOIICHHBIC
TpyaoBbie pyHKIH (OTD):

— Ilemarornueckasi JeATEIBHOCTh IO MPOCKTUPOBAHUIO W pealu3alud 00pa3oBaTEIHLHOTO
mporecca B 00pa3oBaTeIbHBIX OPTaHU3AMSIX JONIKOJIEHOTO, HAYaJIbHOTO OOIIET0, OCHOBHOTO
o0mrero, cpeanero obmero oopazosanus (OTO 3.1. [1C 01.001);

— Ilemaroruueckasi  JEATEIBHOCTh IO  MPOCKTUPOBAHUIO W  pealn3alud  OCHOBHBIX
obmeoopazoBatenbHbIX porpamm (OT® 3.2. T1C 01.001).

— IlpenomaBanue mo JOMONHUTENBHBIM 00IIE0Opa3oBarenbHbiM nporpammam (OTO 3.1. IIC

01.003);

— Oprasu3airoHHO-METOINIEeCKOC obecrieucHue peanu3aniu JIOTIOJTHUTEIIbHBIX
obmreo6paszoBarenbHbIx mporpamm (OTO 3.2. T1C 01.003);

— Opra#u3annoHHO-TIEJArOTHIECKOe obecrieyeHne pea3anuu JIOTIOTHUTEITHHBIX

ob1eo6pazoBatenbHbIX Tporpamm (OT® 3.3. IT1C 01.003).

— IlpenonaBanue 1o mnporpamMmam mnpodeccuoHanbHoro obydenus, CIIO wu JIIII,
OpPUEHTUPOBAHHBIM Ha COOTBETCTBYIOMINHN ypoBeHb kBanudukanuu (OTD 3.1. I[1C 01.004);

— Opraduzanyss ¥ [OpOBEJEHUE Y4eOHO-IIPOU3BOJCTBEHHOTO IIpolecca NpU  peanu3anuu
00pa30BaTeNbHbIX IPOrpaMM

— paznuuHoro ypoBHs u HanpasieHHocTd (OT® 3.2. TIC 01.004);

— OpraHu3anMoHHO-TIEJArOTHYECKOE COMPOBOXKJEHHE TIpymmbl (Kypca) oOydaromuxcs o
nporpammam CIIO (OT® 3.3. I1IC 01.004).

Jnsg w3ydeHus aucUMIUIMHBL "BBeneHue B XUMHIO" HEOOXOAUMBI 3HAHUS, YMEHUS U
KOMIIETEHIIMH, MOJIyYeHHbIe OOYy4YaloIMMHUCA B Kypce€ XMUMHHM CpPEIHEH IIKOJbl B COOTBETCTBHH C
tpeboBanusiMu OI'OC OcnHoBHOro ob6mero oOpaszoBanus (mpukaz Ne 1897 or 17.12.2010 c
nonosHenussmu 2014 u 2015 rr.).

Jlns ocBoeHus JaHHOW yueOHoU aucuuriinabl (Y1) cTyneHT HomKeH:
3HATB: OCHOBBI XUMUHU U (QU3UKHU IO MPOrpaMMe OCHOBHOT'O OOIIero 00pa30BaHus;

YMeTb: IpOBOAUTH PACUYETHI C UCTOIB30BAaHUEM MOHITUH «PACTBOPUMOCTEY, «MAcCOBast 10JIs
BEIIIECTBA B PacTBOPE», pacu€Thl Macchl (00bEMa, KOJMUECTBA BEILIECTBA) MPOIYKTOB PEAKIIUU, €CIU
OJIHO M3 BEUIECTB JIaHO B U30BITKE (MMEET MPUMECH ), pacueThl Macchl (00beMa, KOIMYECTBa BEIIECTBA)
IIPOAYKTA PEAKIMH, €CIIM OJHO M3 BEILECTB JaHO B BHUJIE PACTBOpPA C ONPENEICHHON MaccoBOM Joyen
PacTBOPEHHOI'O BElIECTBa, Pacué€Thl MAacCOBOW MM OOBEMHOM 0K BBIXOJAA MPOJYKTA PEaKIUU OT
TEOPETUYECKH BO3MOKHOTO, pacu€Thl MaCCOBOM J0JIM (MAacChl) XUMUYECKOTO COETUHEHUS B CMECH.

BuiiaseTs: HaBBIKAMU PACYETOB 110 XUMHUECKUM (POPMYJIaM U YpaBHEHHSIM.
B mnpouecce wu3ydeHus yueOHOM IUCHMIUIMHBI OOydYaromIuecss MOJIy4aoT Oa3uCHbIe 3HaAHMA,

H€O6XOI[I/IMBI€ IJId JIy4UICro IOHMMaHUus U YCBOCHUA y‘-IC6HOF0 Marcpurajia 1o BCCM XUMHYCCKUM
JUCHUITIIMHAM y‘-ICGHOFO IJIaHa, a TaKiKC MCTOAUKC MMPCTIoAaBaHUA XUMHU, HCH&FOFHHGCKOﬁ IMPAKTHUKE.
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OcBoeHue JaHHOW NUCIMIUIMHBI SBJSETCS HEOOXOAMMBIM KaK MPEIISCTBYIOIICE JIJIsl U3YUCHUS
CICAYIOIUX AWCIHUIUIMH Y4eOHOTro IIaHa IOJATOTOBKM OakajgaBpoB mo HampasieHuto 44.03.05
[legarornyeckoe obpazoBanue (¢ AByMs MPOUIIMU NOATOTOBKU: XUMus, buonorus):

Heopranuueckas xumus; HcTopuss U METOHOJOTHS XUMHUHM; AHaJIUTHYECKas XHUMUS,
Ouznyeckas U KoutonHas xumus; Meroauka oOyuenust xummnu; Heoprannueckuii cuntes; [Ipaktuka
o3HakomuTtenbHas (TexHuka nabopaTopHbIX padoT o xumun); [legarornyeckas mpakTuka.

4. TpeOoBaHuA K pe3yJbTATAM OCBOCHUS JUCHUIIMHBI (KOMIIETEHIIHH 00y4Yal01Ierocs,
¢dopmupyembie B pe3yibTaTe 0CBOCHUS TUCHHUILIUHBI (MO1YJIA)
OOmmM cpeacTBOM KOHTPOJISI SBISICTCS BBEJCHHAs B YHHUBEPCUTETE OaJUTbHO-pEHTHHIOBas
CUCTEMa OIICHKHU yCIIEBAEMOCTH CTY/ICHTOB CIICIMATIUTETa U HalpaBlieHUI OakanaBpHara.

OIIK-2: Croocoben ydvacTBoBaTh B  pa3pabOTKE OCHOBHBIX U JIOTIOJHUTEILHBIX
o0pa3oBaTeNbHbIX MpOrpaMM, pa3pabaThiBaTh OTIEIbHBIE HX KOMIIOHEHTHI (B TOM 4YHCIE C
UCTIOJIb30BaHUEM HH(OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA).

NuaukaTopsl goctikeHust kommnerenmun OIIK-2:

— 3HATh UCTOPHUIO, TEOPHUIO, 3aKOHOMEPHOCTH M NPUHIHIIEI MOCTPOCHHS M (HYHKIIMOHHPOBAHUS
00pa30BaTeNbHbIX CUCTEM; OCHOBHbBIE MPUHIUIIBI I€ATEIHHOCTHOIO MOJIX0/1a; eAarornyeckue
3aKOHOMEPHOCTH  OpraHu3alud  00pa3oBaTENbHOTO  MpoLiecca; HOPMATHUBHO-TIPABOBBIE,
AKCHOJIOTMYECKUE, IICUXO0JIOTHYECKHE, TUJaKTUYECKUE U METOANYECKUE OCHOBBI pa3padOTKU U
pealM3allid OCHOBHBIX M JIOTIOJHHUTENBHBIX OO0pa30BaTeNbHBIX MPOrpaMM; CHenupuKy
ucnonp3oBanus UKT B nenarorunueckoit nesirensaoctr (MOITK-2.1)

— yMeTb pa3palaThiBaTh LETH, IJIAHHUPYEMbIE Pe3ylbTaThl, COAEpKaHHE, OPTaHU3AIMOHHO-
METOJAMYECKUN HWHCTPYMEHTApUW, IMAarHOCTHYECKHE CpPEJICTBA OLEHKU PE3yIbTaTUBHOCTH
OCHOBHBIX U JIOTIOJIHUTEIBHBIX 00pa30BaTEIbHBIX MPOrPaMM, OTIENbHBIX UX KOMIOHEHTOB, B
ToM uucie c¢ ucnoib3zoBaHuem WKT; BbiOMpaTh OpraHM3allMOHHO-METOJAMYECKHUE CpEeICTBa
peanM3alii  JOTMOJIHUTENbHBIX 00pa3oBaTeNbHBIX MPOrpaMM B COOTBETCTBUM C HX
ocobennoctsamu. (MOITK-2.2)

— BIaAETh AMJAKTUYECKUMH M METOJWYECKUMHU MpuUEMaMH pa3pabOTKH M TEXHOJIOTUSIMHU
peaiM3allii  OCHOBHBIX M JONOJHHUTEJIBHBIX OOpa30BaTENbHBIX MPOrpaMM; IpUEMaMu
ucnons3oanust UKT (MOTIK-2.3)

OIIK-8: CriocobeH OCyHIeCTBIATh MEeNIarornyecKylo JesTeIbHOCTh Ha OCHOBE CIICIIHAIbHBIX

HAy4YHBIX 3HAHUU

Nuauxarops! octuxenus komnereHuuu OIK-8:

— 3HaTh MWCTOPHUIO, TEOPHUIO, 3aKOHOMEPHOCTM M NPHUHLMIBI IIOCTPOCHUS U

(G YHKITMOHUPOBaHHS 00pPa30BATENbHBIX (MEAATOTUYECKIX) CUCTEM, POJIb M MECTO 00pa30BaHUs

B OKM3HM JIMYHOCTHM U OOLIeCTBa; KYyJbTypHO-UCTOPUYECKHE, HOPMATHBHO-IIPABOBHIE,

aKCHOJIOTMYECKHE, ITUYECKUE, MEIUKO-OMOJIOrHYECKUe, SPrOHOMHYECKUE, TICUXOJIOTHYECKUe

OCHOBBI (BKJIIOYas 3aKOHOMEPHOCTH, 3aKOHBI, MPHUHIIMIIBI) TEJAaroru4ecKor AesTeIbHOCTH;

KJIACCUYECKHEe M HMHHOBAIIMOHHBIE TMEJAarOTMYeCKMe KOHLENIMU ¢ TEOPUHU; TEOPUH

CoLMaIN3alus JMYHOCTH, MHAUKATOPbl HHAUBUIYAJTbHBIX OCOOCHHOCTEH TpaeKTOpUi )KU3HH,

MX BO3MOJKHBIE JIEBUAIINH, a TAK)KE€ OCHOBBI UX MCUXOJAUATHOCTUKU; OCHOBBI MICUXOAUIAKTUKH,

MOJIUKYJIBTYPHOTO 00pa30BaHUsl, 3aKOHOMEPHOCTEN MOBEACHUS B COLUAIBHBIX CETSAX; 3aKOHBI

pa3BUTUSL JMYHOCTA U TPOSABICHUS JIMYHOCTHBIX CBOMCTB, IICUXOJIOTUYECKHE 3aKOHBI

nepuoau3aun 1 kpusucos passutus (MOITK-8.1)

— YMeTb OCYHIECTBJISITh MEAArorMueckoe  IeJenojiaraHue MW pelmaTrh  3aJadyu
npodeccHoHALHON TMEeJaroruueckoil JesTeNbHOCTH Ha OCHOBE CIEHUATbHBIX HAYYHBIX
3HaHWH; OIICHUBATh PE3YJIbTATHBHOCTh COOCTBEHHOM memarornyeckoi aestenpbHocTn (MOIIK-

8.2)
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— BIaJeTh AITOPUTMAMU U  TEXHOJOTHUSMHU OCYHIECTBICHUA MPO¢eCcCHOHATHHON
MeJarornyecko AesiTeNbHOCTY Ha OCHOBE CIICLMAJIbHBIX HAyYHBIX 3HAHHUM; mnpuéMaMu
MEarorMueckor  pedIeKCUr; HaBBIKAMH Pa3BUTHSA Y OOYYaAIOUIMXCS IO3HABATEIbHOU
aKTUBHOCTH, CaMOCTOSIT€IbHOCTH, MHHUIIMATHUBBI, TBOPUYECKUX CIOCOOHOCTEH, (OpMUPOBAHUS
TPaXJAHCKOW TO3UIMH, CIIOCOOHOCTH K TPYLy M KM3HHM B YCJOBUSX COBPEMEHHOTO MHpA,
(dhopmupoBaHKs y 00yJarOMUXCsl KYJIbTYpPBI 310pOBOTO U Oe3omacHoro odpasa sxusnu (MOIIK-
8.3)

IIK-3: CnocobeH OpraHu3oBbIBaTh COBMECTHYIO M HHJIUBUIYaJbHYIO Y4YeOHYIO U
BOCIIUTATEIbHYIO JACATEIBHOCTh OOYUYaAIOIIMXCs, B TOM YHUCIIE C OCOOBIMU 00pa30BaTeIbHBIMU
noTpeOHOCTAMHU, B cooTBeTCTBUU ¢ TpeboBanusmu GI'OC (I1C:01.001, 01.003, 01.004)
HNuauxarops! qocTuxeHus komnerenuuu IMK-3:

— 3HaTh TEOPETUYECKHE BOMPOCHl XHMHH, MPOEKTUPOBATH AUArHOCTUPYEMbIC IIeNU
(TpeboBaHus K pe3yjbTaTaM) COBMECTHOM M WMHIMBUAYAIbHOM y4eOHOM M BOCHMTATEIbHOU
JeSITEIbHOCTH 00y4aroUIuXcsl, B TOM YUCJE C 0COOBIMU 00pa30BaTeIbHBIMU MTOTPEOHOCTSAMU, B
cootBeTcTBUM ¢ TpeboBanusiMu GI'OC (UITK-3-1).

— YMeTh HCIONIb30BaTh MEAaroruiecku 000CHOBaHHBIE co/epkaHue, (HOPMBI, METOIBI U
MpUEeMbl OpraHW3allMl COBMECTHOM M WHIUBUAYalbHOW y4eOHOW U BOCHUTATEIHHOM
nestenpHoCTH oOy4atommxcs (MITK-3-2).

- Bnagerp wMeTomamu ympaBiieHUs y4YeOHBIMH TpyNHamMu C IEJbI0  BOBJICUCHUS
o0yJaromuxcss B Tpolecc OOyYeHHWss M BOCIHMTAHHS, OKa3aHWS IMOMOIIM M TIOIJCPXKKH B
OpraHM3aIiK JESTeILHOCTH YIEHHUECKUX opranoB camoynpasienus (UITK-3-3).

B pe3ynbraTe 0OCBOGHUS TUCIUILIMHBI 00YJaIOUIHIACS JOIKEH:
3HaTh:
—T€OPETHYECKNE OCHOBBI XUMHH; KaK HayKH O BEIIECTBaX,
—OCHOBHbI€ KJIACChl HEOPIaHWYECKHX BEIECTB, UX CBOWCTBA U 00J1aCTH MPUMEHEHUS;
—OCHOBHBIE€ 3aKOHOMEPHOCTH MPOTEKAHNS XUMUYECKAX PEaKITHIA;
—0COOCHHOCTH TMPOTEKAHHMsI XUMHUYECKHX pEaKIMil B pa3iuyHbIX (azax, B YACTHOCTH B
pacTBopax.
YMeTs:
—HCTIOJIb30BaTh TEOPETHUECKIE OCHOBBI XMMUHU HA TIPAKTHUKE
—pelaTh KOHKPETHBIE TPaAKTUYECKHE 3a/1a4H;
— MPOTHO3UPOBATh HA OCHOBE MH(OPMAIIMOHHOT'O MOMCKA KOHKPETHBIE CBOMCTBA BEILIECTB.
Bnagers:
—METOJJaMH PEeIICHHs PACUETHBIX 33724 [0 XUMHUU M COCTABIICHUS XUMHUECKUX YPaBHEHHI.
[lpu npoBeneHNH y4eOHBIX 3aHATHH OOECIEUMBACTCS DPA3BUTHE Yy OOYYArOIIUXCS
HABBIKOB KOMAHJIHOM pa0oOThl, MEXJIMYHOCTHON KOMMYHUKAIIUU, NPUHATHS pPEIICHUH,
JUIEPCKUX KAdecTB (BKJIOYash MPU HEOOXOIUMOCTH TPOBEICHHE WHTEPAKTHBHBIX JICKIIHH,
TPYOMNOBBIX JUCKYCCHUW, POJIEBBIX WIP, TPEHUHIOB, aHAIMW3 CUTyallud M WMHUTAIMOHHBIX
MOJIeNIed, MperoaBaHnue AUCIUIUIMH (MOIyNei) B ¢popMe KypcoB, COCTABICHHBIX Ha OCHOBE
pe3yJbTaTOB HaYYHBIX MCCIEIOBAHUN, B TOM YHCJE C YYETOM PETHOHAIbHBIX OCOOCHHOCTEH
npodecCuOHANBEHOM e TeIbHOCTH BBITYCKHUKOB M MOTpeOHOCTeN paboToaaTeneit).
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5. Couepma}me H yqeﬁno-MeTouuquKaﬂ KapTa THCIHUIIJINHBI

Tabnuya 5.1
CamocrosTeabHas
Home KoanuecTn
3aHsaTus padora Ilepeuennb
p HaumenoBanue TeMu(BOI'IPOCOB), CTY/IeHTOB DopMbI 0 0aJ1;10B KOMITETeHI Jlurep
Hele | M3y4aeMbIX IO JAHHOW JUCHHUIJIMHE Tac KOHTPOJIA ) i arypa
JIH b np Conepxanue o min | max
1 BeeneHue B xumMuw.  ATOMHO- 2 2 XuMHUYECKHUE 3,5 Xumnueckuii | 0 2 OIIK-2; [1], [2]
MOJIEKYJIIPHOE YYEHUE B COBPEMEHHOU CBOMCTBA MIPOCTBIX JUKTaHT, OIIK-8;
XHAMHUU. [Ipocteie u CJIOKHBIC H CIIOKHBIX IIucemenHoe I1K-3
BEIIECTBA. OcHOBHBIE KJ1aCChI HEOPTraHUYECKUX JIoMaIrHee
HEOPraHUYeCKNX COCANHEHUI. BEIISCTB 3aJaHue
2 3aKOH COXpaHEHHsT MacChl BEUIECTB. | - 2 | XuMuyeckue 3,5 | [lucemennoe |0 3 OIIK-2; [1], [2]
XHUMUYECKUE YPABHEHHUS. CBOICTBa JoMalIHee OIIK-8;
BoeiBon xumunueckux ¢opmyi. Pacuérs OCHOBHBIX KJIACCOB 3a/1aHKe I1K-3
M0  XUMHYCCKUM dbopmynam  u HEOPraHUYECKUX
YPaBHECHUSIM. COEMHEHMI
3 XuMHUYecKue CBOMCTBa 2 2 Pemenue 3amau 3,5 ITncemennoe | O 3 OIIK-2; [5]
MPEJICTAaBUTENEH OCHOBHBIX KJIACCOB JIOMaIlTHee OIIK-8;
HEOPraHUYECKUX COCAMHEHU. 3aJlaHue, I1K-3
KOHTPOJIbHAS
pabota
4 Baxnelimme kiacchl HEOPraHUYECKHX | - 2 | Pemenwue 3amaq 3,5 | [lucemennoe |0 3 OIIK-2; [3], [4]
BEIIIECTB. Howmenxkiarypa, JOMaIlIHee OIIK-8;
KIaccupuKamusi  OKCHJIOB,  KHCJIOT, 3aJaHuE, [1K-3
OCHOBaHUI1, COJIEH. KOHTpOJbHAA
paborta
5 [Mepuoanaeckuii 3aK0H u| 2 2 | Pemenue 3amau 3,5 | [Iucebmennoe |0 2 OIIK-2; [1-5]
MEepUOINYECKasi CUCTEMa XUMHYECKHX JIOMaIlHee OIIK-8;
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DJIEMEHTOB AN,  noMeHneegBsre u peamuamun OTIOM COTY 3aJaHue, I1K-3
CrtpoeHnue aToma. KOHTPOJIbHAS
pabora
6 CocraBjicHHE ypaBHCHHU XHUMHYECCKHX | - 2 | Pemenwue 3amau 3,5 | [Tucemennoe 3 OIIK-2; [3], [4]
peakuuii (Llenouku XUMHYECKUX JOMaIIHee OIIK-8;
MIpEBpaIICHUH ). 3a/1aHHKE, I1K-3
KOHTpPOJIbHAs
pabora
7 XuUMHYECKasi  CBS3b. 3aBUCUMOCTh | 2 2 [Teopus 3,5 | [lucbmennoe 3 OIIK-2; [1-5]
CBOWCTB 3JIEMEHTOB OT CTPOEHUSA HUX XUMHYECKOTO JOMallTHee OIIK-8;
aTOMOB. CTpOCHHUSI. 3a/laHue, I1K-3
(DIIEKTPOHHOE KOHTPOJIbHAS
ctpoeHue. OCHOBBI paboTta
CTEPEOXUMHUU
8 XUMHYecKass CBS3b W CTPOCHHE - 2 | Marepuan nexkuuu: | 3,5 | [lucemenHoe 3 OIIK-2; [1-5]
BenlecTsa. KoBalleHTHAst CBA3bL. THIIEI XuMH4ecKkast CBA3b JOMallrHee OIIK-8;
KpucTannuueckux pemérok. CreneHu U CTpOCHHE 3a/laHue, I1K-3
OKUCJICHUS JJICMEHTOB. BemecTBa. THITBI KOHTpPOJIbHAs
KPUCTAIITNYECKHIX paboTta
pEUIETOK.
9 Knaccudukaiius XuMHYECKUX peakiyii | 2 2 | Pemmenne OBP 3,5 | [lucebmenHnoe 3 OIIK-2; [31, [4]
Y 3aKOHOMEPHOCTHU MX IPOTEKAHMSI. JOMaIlHee OIlK-8;
3aJIaHue, [1K-3
OKHCANTENEHO-BOCCTAHOBUTEIHHBIE KOHTpPOJIbHAs
peakuuu. BaxkHeHmme OKUCIUTENn | paborta
BOCCTaHOBHUTEIIH.
10 KOHTPOJIBHAS PABOTA Nel - 2 | BemoaHenue 3,5 | [IucebmenHOE 25 OIIK-2; [1], [2]
(peiiTHHT) 25 6a/L10B RIES JIOMaIITHEe OIIK-8;
XUMHYECKHX 3a/laHue, I1K-3
MIpEBpAICHUI KOHTPOJIbHAs
pabota
11 OCHOBBI TEpPMOJAMHAMUKHN ¥ KHHETUKH. 2 2 [Ipupona Bemects | 3,5 ITucemennoe 3 OIIK-2; [1-3]
— OKHCIIUTENEH U JIOMaIlTHEee OIIK-8;
BOCCTaHOBHUTEIIEH. 3aJlaHue, [1IK-3
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OKHCJIUTENHHO- pabora
BOCCTAHOBUTECIIbHEI
X peakiuin
12 TemoBeie 3P PeKTHI peakumii. | - 2 | Pemenue 3,5 | [lucemennoe OIIK-2; [5]
OOpaTuMOCTh XUMHUYECKUX PEaKIIHi. OKUCJIUTEILHO- JIOMaIIHee OIIK-8;
XHUMHYECKOE PAaBHOBECHE. BOCCTaHOBUTEJILHBI 3aJaHue, I1K-3
X peakiui KOHTPOJIbHAS
pabora
13 PacTBOpbI. DIEKTPOTUTHYCCKAS 2 2 Pemenue 3agau 3,5 ITucemenHoe OIIK-2; [1-3]
UCCOLIMALIUS. JIOMalIHEe OIIK-8;
3aJaHue, I1K-3
KOHTPOJIbHAS
pabora
14 CocraBieHne  HMOHHBIX  ypaBHEHUU | - 2 | Koncnekr no reme: | 3,5 | BeepHslit OIIK-2; [1-3]
PeaKIHid. Honnsbie orpoc, OIIK-8;
ypaBHEHUs BBITTOJTHCHHE I1K-3
peakuuii IMMCbMEHHOTO
3aJaHus
15 Baxneiimme kimacchl HEOPTraHUYECKUX 2 2 IToaroroska mo 3,5 YcTHBIIT OIIK-2; [1-3]
BEIIECTB, HX CBOMCTBA M CIOCOOBI TeMe KOJUIOKBUYyMa! ompoc, OIIK-8;
MOJIYYEHHUSL. Oxkcuapl 1 TECTBHI, I1K-3
OKcugbl, WX CBOMCTBA W CIOCOOBI OCHOBAHMSI, UX
MOJIYYEHHUSL. CBOICTBA U
CITIOCOOBI
TTOTYyYEHUSI.
16 Kucnorel, ux cBoiicTBA W CIOCOOBI - 2 | Kucnmotsl, ux 3,5 | YcrHbrit OIIK-2; [1-3], [5]
MOJTyYEHHUS. CBOIiCTBa U onpoc, OIIK-8;
CIIOCOOBI IMMCbMEHHOE I1K-3
MOJTYYEHUSI. JIoMallrHee
3aJJaHue
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17 BakHeHIIMe KiacChl HEOPHaHKUQeRitke 2 o 2 JIdOINOTOBKA 110 3,5 | Koncmekr, 3 OIIK-2; [1-3], [5]
BEIIECTB, HX CBOWCTBA U CIIOCOOBI teme: OCHOBaHUS. ITucemennoe OIIK-8;
IIOJIy4EHUS. OcHoBanus.  Comu. Conu. ColicTBa JIOMaIIHEe I1K-3
CaoiicTBa U MOJTyYECHHE. MOJIy4eHue. 3a/laHue,
KOHTPOJIbHAs
paborta
18 I'enernyeckas CBS3b MEXIy | - 2 | 'enmernueckas 3,5 | Koncmexr, 3 OIIK-2; [1-3], [5]
BOKHCHIITNMHA KIraccamu CBSA3b MEXKIY ITucebmennoe OIIK-8§;
HEOPraHUYECKHX COEIUHEHHA. BOKHEHIIIMH AOMAIIHEC IIK-3
KJlaccaMu 3a/laHue,
HEOPTaHHYECKUX KOHTPOJIbHAS
COCTUHEHUIA. paboTta
CocraBnenue
ypaBHEHUH
peaKuuid.
KOHTPOJIBHAS PABOTA Ne2 (peiitunr) — 25 6a/1J10B 25
Hroro 18 36 63 100
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6. OOpa3oBaTe/ibHbIE TEXHOJOTHH

Jlexuyu, JieKuuu-0ece b, MPaKTUYECKUE 3aHATHS, CAMOCTOSTEIbHAs paboTa CTYICHTOB.

Hcnonb3yroTcsi HHTEpaKTUBHBIE METObl 00yUEHHMsI: MCCIe10BATeNbCKUM METOT 00yUeHMs,
CEMHUHApBI.

VHHOBanMoOHHbBIE €HOCOOBI M METOJIbl, HCIOJb3yeMble B 00pa3oBaTENIbHOM IIpOLIECCe
OCHOBAaHbl Ha WCIOJb30BAHUU COBPEMEHHBIX JOCTH)KEHHH HAyKl M HWH(POPMALUOHHBIX
TexXHOJoruil. HampasiieHbl Ha NOBBINICHUE KAaYECTBA MOATOTOBKU IIYTEM Pa3BUTHS Y CTYACHTOB
TBOPYECKUX CIOCOOHOCTEH W  CaMOCTOSITEIbHOCTH (MeToxbl MIpoOJIeMHOTo  0OyueHws,
UCCIICIOBATEIbCKUE METO/bl, TPEHUHIOBbIE (DOPMBI, PEUTHHIOBBIE CUCTEMbI OOY4YEHHUS U
KOHTpOJIsI 3HaHuUM u Ap.). HaueneHnsl Ha aKTHBU3aLMI0O TBOPYECKOIO IOTEHLMAIa U
CaMOCTOSITEJIbHOCTH CTYAECHTOB M MOTYT peai30BbIBAThCS HAa 0a3e MHHOBALMOHHBIX CTPYKTYP
(HayyHBIX 1a00pATOPHIA, IICHTOB, MPEINPUATHIA U OpraHU3aIMH U JIp.).

Ne HanMeHoBaHHE OCHOBHBIX METOJIOB KpaTKOC OIMMCAHUC W IIPUMCPBI, HCIIOJIb30BAHUA B
TCMax U pa3aciiax, MECTO IMPOBCACHUA

1 [IpumeneHue 9JeKTPOHHBIX | [0 BceM JIGKIIMOHHBIM TeMaM pa3pabOTaHbI
MYJIBTUMEMIUHBIX JICKITUH MYJIbTUMEMIHBIC JICKITUUA-TTPE3CHTAIIHH
Ne /m. Tema Bun Yacol AKTHUBHBIE HNHTepakTuBHBIE
3aHSTHS (dopMbI bopmbI
1. | Nel. Beenenue B Jlexuus 2 Jlexnusa-0Oecena, WHTEpPaKTUBHAS
XAMHIO. ATOMHO- JIEKIUs B JIEKIUS C
MOJICKYJISIPHOE YUCHHE JIHAJIOTOBOM MIPUMEHECHHUEM
B COBPEMEHHOU XUMUHU. pexXuMe BHJICO- MaTEPHAJIOB;
IIpocThle U ClIOKHBIE Caiit
BemiecTBa. OCHOBHEIE JUCTAHI[THOHHOTO
KJIaCChI obyuenus (10)
HEOPraHUYECKUX COI'Y Ha nmomanke
CO€IUHEHMH. CHCTEMBI
«MOODLE» o

cceouike: http://dist-
edu.nosu.ru/

2. | OcHOBHBIE nousTys | Ilpaktuu 2 Pemenue CeMuHap B
XuMHUHM.  BaneHTHOCTB | eckoe pacueTHBIX 3aJad, | JUaJIOrOBOM
AJIEMEHTOB. BBITIOJTHEHHE pEXUME;
['papuueckue XUMHUYECKHUX Caiir /10 COI'Y Ha
bopmybl BEILECTB. YIPaXHEHUH, IJIOLIA/IKE CUCTEMBI
Morb. MounsipHas MMCbMEHHAas «MOODLE» no
Mmacca. MossipHbIi KOHTPOJIbHAS ccbuke: http://dist-
00BEM u pabota edu.nosu.ru/
OTHOCHUTEIIbHBIE
IJIOTHOCTH T'a30B
3. | BelBog XUMHUECKUX [IpakTnu 2 Pemenue UccnenoBarenpckuii
dbopmyi. Pacuére mo €CKOe pacyeTHBIX 3a/1a4, | METO OOyUeHHUs
XUMHYECKUM BBINIOJIHEHUE (Bpimonuenune
dbopmynam u XUMHYECKHX MHIUBUAYAIbHBIX
YPaBHEHUSIM. YIpaXHEHUH, MMCBbMEHHBIX
MMACbMEHHAs 3aJlaHui)
KOHTpPOJIbHAs

paborta
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4. | Xumunueckue cBoiictBa | Jlexuus 2 Jlexnusa-0Oecena, WNHTepakTuBHAs
MpeICTaBUTENEH JICKLIMS B JICKIIMS C
OCHOBHBIX KJIaCCOB JINAJIOrOBOM MPUMEHEHUEM
HEOPTraHUYECKHUX pexume BHJICO- U
COCIUHCHHH. ayroMaTepuagoB

5. | Ilepuoauyeckuii 3akoH | Jlekmst 2 Jlexnusa-0Oecena, Caiit 1O COI'Y na
U TIEPUOINYECKAs JICKLIMS B IUIOIIAIKE CUCTEMBI
cUCTEMA XUMUYECKUX IUAJIOTOBOM «MOODLE» no
anemeHnToB J[.1. pexxume cebuike: http://dist-
Menaeneea. CTpoeHue edu.nosu.ru/
aTroma.

6. | Peakuunonnas [TpakTiu 2 Uccnenosarennpckuii
CIIOCOOHOCTh €CKOe MeTOo]1 00yueHus
HEOPraHUYECKUX Brimonnenue
BCIIICCTB. LIETI0YCK

XHUMHYECKHUX
IIPEBPAILICHUI.

7. | Ctpoenue aToma. [IpakTy 2 HccnenoBaTenbcKuit
PuU3NYECKUN CMBICI €CKOe MeTOo]1 00yueHus
MOPSIIKOBOTO HOMEpa (Beimonaenue
3JIEMEHTA, MaCCOBBIC WHIMBUIyaJIbHBIX
YHClla aTOMOB, IMMChbMEHHBIX
uzotonsl. CTpoeHue 3aJlaHu)
AIIEKTPOHHON 00O0JIOUKH
atoMa. 3aBUCHMOCTb
CBOICTB 2JIEMEHTOB OT
CTPOEHHUSI X aTOMOB.

8. | XuMmunueckas cBsI3b U IIpakTnu 2 UccnenoBarenbpckuii
CTPOEHHUE BEIIECTBA. eCKOoe MeTo 00yueHust
KoBanenTHas cBs3b. (Beimonuenue
Tuner WHUBUTYJIbHBIX
KPUCTAJUTMYECKUX IMMChbMEHHBIX
pemérok. CreneHn 3aJlaHu)
OKHCJICHHS DJICMEHTOB.

9. | Kimaccuduxanms JCKIIHS 2 npobeMHast Caiit 10 COT'Y Ha
XUMUYECKUX PeaKui u JICKIIHS B IUIOIIAAKE CUCTEMBI
3aKOHOMEPHOCTH UX JTNAJIOTOBOM «MOODLE» 1o
IPOTEKaHUS pexxnume ccbuke: http://dist-

edu.nosu.ru/

10.| OkucnurensHoO- [IpakTuu 2 HUccnenosarensckuii
BOCCTAHOBUTEJILHBIE ecKoe MeTOo/ 00ydeHHUst
peakuuu. Baxuenmme (Beimonuenue
OKHUCJIUTENH U WHIUBUTYTbHBIX
BOCCTAHOBUTEIIH. MMUChbMEHHBIX

3aJIaHUi )

11. PyGexnas | Komnbio 2 KomnerorepHoe
KOHTpPOJIbHAs paboTa TEepHOE TECTUPOBAHUE
Nel TECTUPOB

afHue
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12.| OcHoOBBI JICKITHS 2 npoOemMHas WHTEpPaKTUBHAs
TEPMOJMHAMUKHA U JICKITUS JIEKITUS C
KUHETHKH MPUMEHEHUEM
BHUJICO- U
ayroMaTepuagoB
13.| Tennosie 3¢ PeKxThI [TpakTuu 2 Pemenue 3amau HccnenoBatenbekuid
peakiuii. OOpaTUMOCTh | €CKOe METO]T 00yUeHUs
XUMHYECKUX PEaKIUM. (Beimosnenue
XHUMHUYECKOe WHJIMBUTyaJIbHBIX
paBHOBECHE. Pa3HOYPOBHEBBIX
IMMChbMEHHBIX
3aJlaHuN)
14.| PactBoOpsHI. JeKIUsA 2 [IpobnemHuas WHTEPAKTUBHASA
DIIEKTPOJIUTHYECKAS JICKIUS JIEKITUS C
JUCCOITAAITHS. MIPUMEHEHUEM
BUJICO- U
ay/IMoMaTepuasoB
15.| Pemenue 3anau Ha [TpakTiu 2 Pemenue 3amau Uccnenosarennpckuii
KOHIIEHTPaLUIO €CKOo¢ MeTO/ 00yUYeHUs
pPacTBOpOB. (Beimonaenue
WHIUBUTYJIbHBIX
IMMChbMEHHBIX
3aJlaHuN)
16.| CocraBieHne HOHHBIX IIpakTnu 2 Pemienue 3agau UccnenoBatenpckui
YpaBHEHUU. eCKOoe MeTo 00ydeHUst
(Beimonnenue
WHIUBUTYJIbHBIX
MMUCbMEHHBIX
3aJlaHuN)
17.| Baxueiimme Knaccel Jlexnusg 2 MHTEpaKTUBHAs
HEOPraHUYECKUX JIEKITUS C
BEIIIECTB, UX CBOMCTBA MIPUMEHEHUEM
Y CIIOCOOBI MOTyYeHUS BUIIEO- U
ayIMoMaTepuasoB
18.| Oxcuapl u ocHoBaHMs, | [IpakTrd 2 Brinosninenue Uccnenosarenbckuit
HX CBOMCTBA U CIIOCOOBI | €CKOE XUMHYSCKUX METOJT 00yUeHUs
IIOJIy4YEHMUS. YIPAKHEHU I (Brimonnenue
CocraBneHue WHJIMBU1yaJIbHBIX
ypaBHEHUH MU CbMEHHBIX
XUMHUYECKHUX 3aganuit); Cait /10
peakuuii COTI'Y na nomaake
CHCTEMBI
«MOODLE» mo
cceouike: http://dist-
edu.nosu.ru/
19.| Kucnotsl, ux coiictBa | [Ipaktuu 2 Beinonnenue Merton paGoTsl B
Y CIIOCOOBI TIOJTYYEHHsI. | €CKOE XHUMHYISCKHUX MaJIbIX Tpymmax,
YIPA)KHEHU N pa3sHOYpPOBHEBLIE

IIUCBbMCHHBIC
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3a/laHus
20.| Baxueiinme Kiaccel JIEKIIUSA 2 Jlexnusa-0Oecena, Caiit IO COI'Y na
HEOPraHMYECKUX Jlexuus-auanor TUTOIIAIKE CUCTEMBI
BEIISCTB, UX CBOICTBA «MOODLE» no
Y CTIOCOOBI TTOTYUYCHHS ccbuike: http://dist-
edu.nosu.ru/
21.| Conu, ux cCBOWCTBA U [TpakTuu 2 Boinonnenue CemuHap B
MOJTyYeHHeE. €cKoe XUMHYECKHX JaJIOTOBOM
YIPA)KHEHU N pexuME;
CocraBienue Uccnenosarennpckuii
yYpaBHEHUH MeTO/ 00yUYeHUs
XUMHYECKHX (Bpimonnenue
peaxuuii WHIMBUTYTbHBIX
MUCEMEHHBIX
3aJlaHuN)
22.| I'enernyeckas cBs3b [TpakTuu 2 CocraBnenue CeMuHap B
MEXIy BaKHEUIINMHU €CKOe ypaBHEHUN a0 OBOM
KJIacCaMu XUMHYECKHX pexXHUME;
HEOPraHUYECKHUX peakuuin HccenenoBarenbekuii
COETUHEHUI. (uemouku MeTOo]1 00yUeHus
IIPEBPAILCHUI (Bpinonnenue
WHIUBUAYAIbHBIX
MTUCHMEHHBIX
3aJIaHH )
23.| PyOexHas Komneio 2 KomnerorepHoe
KOHTpOJIbHAs paboTa TEpHOE TECTHPOBaHUE
Ne2 TECTUPOB
aHue

7. Y4eOHO-MeTOAMYeCKOe 00ecnevyeHre CaMOCTOSITeIbHOM padoThl

CaMocrosiTenbHasi paboTa CTYACHTOB IPOBOJUTCS B BHJE MUCHMEHHBIX JOMAITHHX
3alaHuii (B TOM 4YHCJE, Pa3HOYPOBHEBBIX 3aJaHMil), MOJTOTOBKM KOHCIIEKTOB IO TeMaM
MPaKTHIeCKUX 3aHATHNA. CTYIEHTHI MHUCHMEHHO BBIMONHSIOT 3aTaHUS JIUII CaMOCTOSITEIILHON
paboThl, ONB3YAICh TEOPETHUECKUM MaTepuaioM (JIeKIuHu, ydeOHas JuTepaTypa U MHTEPHET-
pecypchl MO JaHHOM TeMme), TOCJI€ 4Yero MPOBOAMUTCS OOCYXKIEHHWE ITaHHOW TEeMBI IO
PYKOBOJICTBOM TIpeToaBaTells.

Bormpocel, BEIHOCHMEBIE Ha CaMOCTOSATEIPHOE U3YYEHUE, a TaKKe yueOHas JIMTeparypa u
METOJMYECKUI MaTepuall MO OpPraHU3aIMH CaMOCTOSTEIBHON pabOThl CTYJEHTOB OTPaXKEHBI B
YueOHOo-MeTOANYEeCKON KapTe mucuuiuiuHbl «Beenenune B xumuto» (Tabm. 5.1.), a Ttakke Ha
caiite nucrtannuonHoro oOyudenuss COI'Y mnomaaka cucrembl «MOODLE» mo ccwike:
http://dist-edu.nosu.ru/.

[To xaxmoil W3 TeM JUIsI CaMOCTOSTENBHOTO W3YYEHHUS, NPHUBEICHHBIX B paboueit
mporpaMMme, CTYJACHTaM CIIeIyeT CHadvaja IMPOYHUTATh PEKOMEHIOBAHHYIO JIUTEPATYpy H IIPH
HEOOXOJUMOCTH COCTaBUTh KPATKUN KOHCIEKT OCHOBHBIX IOJOXEHHH, TEPMUHOB, CBEIICHUH,
TPEOYIOIIMX 3aIIOMUHAHMS U SBIISTIOIINXCS OCHOBOIIOJIATAOIIIMMH B 3TOU TEME.

[Ipy moOArOTOBKE 3aJaHUN IO CaMOCTOSATENbHOW paboTe CTyAeHTaM HEOO0XOIUMO
OPUEHTUPOBATHLCS HA KOHCIIEKTHI JISKIHHA, PEKOMEHTyeMYIO JINTEPATypy.

Jlnist pacuivpenus 3HAaHHH 10 TUCIUTUTMHE PEKOMEHTyeTCsl UCTIONB30BaTh IHTEpHET-pecypChl:
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HpOBO,I[I/ITB IIOUCK B paSJ'II/I‘lHBIX CUCTEMAX, TaKHX KakK 06HII/IC IIOUCKOBBIC CHUCTCMBI.
www.vandex.ru, www.google.ru, a TakXke CHEHUAIbHBIE TIOMCKOBBIE  CHUCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

3aganus 1J151 CAaMOCTOATEIbLHO padoThI CTYI€eHTOB
o JucHumInae «Beegenue B XUMHIO»

3anaHue AJs51 cCaMOCTOATEILHOI padoThI 1.
OcHoBHbIE TOHATHSI XUMUU. BaneHTHOCTh eMeHToB. ['paduyeckue hopmMysbl BEIIECTB.

Mons. Monsipaast Mmacca. MossipHbIii 00bEM U OTHOCUTEINIbHBIE TUIOTHOCTHU Ta30B.
Ponb 1 3HaueHne XuMHUK B COBpeMEeHHOM ob1ecTBe. [IpocThie u cioxkHble BelecTBa. EnuHUIIBI
KOJIMYECTBA BEILECTBA: MOJb, XUMHYECKMH HKBHUBaJEHT. OCHOBHBIE 3aKOHBl XMMMH. 3aKOH
SKBUBAJICHTOB. PacueT 5SKBHMBaJNEHTHBIX MacC Ui pPa3jMYHbIX KIACCOB HEOPraHMYeCKHX
COCIMHEHUHN. DIJIEKTPOHHBIE aHalorTu. VI3MEHEHHsT CBOWCTB XUMHYECKHUX DJIEMEHTOB,
NEePUOANYECKHE  W3MEHEHUS  BAKHEHIIMX  XapaKTePUCTUK  XUMHUYECKHMX  SJIEMEHTOB:
3 PEKTUBHBIX PAJAUYCOB aTOMOB W HWOHOB, DHEPTUM HWOHHU3ALUH, CPOJCTBA K AIIEKTPOHY,
ANEKTPOOTPUIIATENFHOCTU.  KHCIOTHO-OCHOBHBIE UM OKHCIUTEIbHO-BOCCTAHOBHUTEIHHBIC
CBOWCTBA 3JIEMEHTOB. PeakiimonHast cmocoOHOCTh BEILECTB.
Bonpocwt ona camonposepu:

1. SlBnsgercs nu SKBUBAJIEHT 3JIEMEHTA IMOCTOSIHHON BETMYUMHON?

2. Kak paccuuThIBarOTCS MOJSPHBIE MAacChl OSKBUBAJICHTOB JJIEMEHTOB, OKCHJIOB,
TUIPOKCHUIOB, KUCIIOT U COJen?
[IpuBectu npuMepsl OAHOOCHOBHBIX, IBYXOCHOBHBIX U TPEXOCHOBHBIX KUCIIOT.
Kaxkue conu Ha3pIBalOTCS CpeTHUMU, KUCIIBIMU U OCHOBHBIMU? Kak oHM nonyyatorces?
MoskeT 11 THAPOKCH]I KaJusi 00pa30BbIBATH OCHOBHBIE COMU?
Kakwue cBolicTBa aToma XapakTepU3yIOT:
a. TIIOPSIIKOBBIN HOMEP 2JIEMEHTA B IEPUOANYECKON CUCTEME;
0. HOMep TepHoa;
B. HOMEP TPYIIIbI?
OTBeT NOsACHUTE MPUMEPAMH.
8. UeM oOBsICHAETCS MEPHUOJUUECKOE N3MEHEHHE BAaJEHTHOCTU 3JIEMEHTOB C YBEIMUYCHHEM

UX TOPSIIKOBBIX HOMEPOB?
9. V kakux 3J€MEHTOB CHJIbHEE BhIPaKEHb HEMETAJUTHUECKHUE CBOICTBA:

a) y Cephl WU TEJUTYpa;

0) y KpeMHUs WK cepbl?
10. Kakoit BUJI XMMHYECKOH CBSI3M HA3bIBACTCS KOBAICHTHOW (ITOJIIPHOW W HETOJSPHOHN) H

MOHHOW? Mex a1y aToMaMy KakUX 3JI€MEHTOB OHM 00pa3yroTcs?
11. Kakue 351eKTpOHbI y4acTBYIOT B 00pa30BaHUM XUMUYECKUX CBS3€il?
12. Kaxkas cBsi3b Ha3bIBa€TCS BOJIOPOIHON?
13. Kak oOpa3yercst KOBaJICHTHAS CBSI3b 10 JJOHOPHO-AKIIENITOPHOMY MEXaHU3MY?
14. Yro npencraBiser JOHOP U aKIENTOP AJsi 00pa30BaHUSI XUMUYECKON CBS3H?
15. Yro Takoe rudbpuausanus aromabixopouraneii? Kakue tunsl rudbpunuzanuu Bel 3Haete?

©o kAW

~

NupuBuayaabHble 3a1aHUs 110 TeMe:
1.Yemy paBHa MOJSpHas Macca SKBHBAJIEHTAa XpOMa B OKCHJIE XPOMa, COAEpIKAIIEro
68,42% xpoma? CoctaBbTe SMIUpUYEcKy0 (opmyny 3toro okcmma. (Otser: 17,33
r/monb; Cr203)/
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1 T'uapoxcuj alrOMUHHUS Maccoi 7,8 T. mpopearupoBajl ¢ a30THON KHCIIOTOM Maccor 6,3 T.
Ornpenenure MOJSIPHYIO MacCy 3KBHBAJICHTa THJIPOKCU/A ATIOMUHUS B 3TOM peakiuu U
coctaBbTe ee ypaBHeHue. (OTBeT: 78 1/MOJIB)

2 Moxer 71U XJIOPOBOJIOPOJHAS KHUCIOTa OOpa3OBBIBATH  KHCIBIE COJIM  IPHU

B3aUMOJICVCTBUU C OCHOBAHUSIMU?

DHEPreTUYeCKOe COCTOSTHUE BHEIIIHETO 3JIEKTPOHA aTOMa OMUCHIBACTCS

Jaiite xapakTepucTuky »siieMeHTa No26: TOJIO)KeHHE B MEPUOJUYECKON CHUCTEMe,

CTPOEHUE JICKTPOHHOM 000JI0UKH aTOMa.

5 DnemeHT 00pa3yeT OKCHU]l U THAPOKCUA aM(POTEPHOr0 XapaKkTepa, B KOTOPHIX MPOSBISET
MOCTOSIHHYIO BaJICHTHOCTh paBHYIO 1ByM. Pacnionoxen on B |V nepuojae nepuoauueckon
cuctembl. Ha3oBuTE 3TOT AJIeMEHT.

6 Kakue BUIBI XUMHUYECKOU CBSI3U B CIICIYIOIINX MOJICKYJIaX:

a. a3o0Ta;

0. aMMHaKa;

B. (hTOpHIa KaIHS,;

I. XJIOpHJia aMMOHHUA?

7  Hcxonms w3 3IEKTPOHHOTO CTPOCHHUS aToMa cepbl, 00BACHUTE 00pa30BaHHE MOJIECKYIbI
okcupa cepsl (1V). OxapakrepusyiTe BUIbl XUMHUUECKOU CBSI3U B HEM.

8 Kakoe cTpoeHHE HMEIOT MOJIEKYJIbI BOJIbI, aMMHaKa i okcua yriepoaa (1V)?

~ w

3ajanue AJ15 CAMOCTOAITEIbHOM PadoThI M0 TeMe: BbIBoa XuMHYecKHX (hopMy.a
coeauHeHui. Pac4érnl mo xumuyeckum popMyJiaM U YPABHECHHAM

Xumuaeckas popMmyIia COSAMHEHUS MOKa3hIBACT, N3 KAKUX XUMUYECKHX 3JIEMEHTOB OHO
COCTOUT, U B KAKUX KOJIMYECTBEHHBIX COOTHOLIEHUSAX BXOJAT B €0 COCTAB aTOMBI 3THX
AJIEMEHTOB. PaznuyaroT NoHATHS MOeKYAapHOU U npocmetiuteti HOPMYIT CI0KHOTO BEIIECTBA.
HauOonee nonnyto nHpopMaInuo 0 coCTaBe MOJIEKYJIbl XUMHUYECKOTO COETUHEHUS JAET €T
MonexyapHas opmyna, B KOTOPOH yKa3aHO TOYHOE YHUCIIO aTOMOB KaXKI0Iro BUJIa (Harpumep,
3anuck H2SO4 03HavaeT, 4To MOJIEKyYIly CepHOM KUCIOTHI 00pa3yroT 2 aToMa BOJI0poa, OJIMH
aTOM Cepbl U YeThIpe aToMa Kucinopoza). [lpocmetiwias ¢popmyna BeIpaxxaeT JHIlIb Haubosee
IPOCTOI aTOMHBIN COCTaB COEAMHEHUs], KOTOPBIIl COOTBETCTBYET OTHOILIEHHUSIM Macc aTOMOB
AIIEMEHTOB, ero oOpasyrommx. /s BeIBoAa mpocTenieid (opMysIsl XUMUYIECKOTO COSTMHEHUS
JIOCTaTOYHO 3HaTh, U3 KAKUX AJIEMEHTOB COCTOHUT CII0KHOE BELIECTBO U KaKOBBI MacChl UX
aTOMOB.
IIpumep 1. BeiBect npocreiimryto hopMmyny coequHenus, cocrosiero Ha 80 % u3 yriaepona u
Ha 20 % u3 Bogopoa.
Omeem: Ilpocreiimas ¢popmyna coenunenus - CHs.
YroObl HAWITH MOJIEKYIISIPHYIO (DOPMYITY CJIOKHOTO BEIIECTBA, HA/IO 3HATH €T0 OTHOCHTEIHHYIO
MOJIEKYJISIpHYI0 Maccy. [IpoeMoHCTpupyeM, Kak yCcTaHaBIMBAETCs MOJIEKYIsipHas opmyia
XUMHYECKOTO COSTMHEHHUS.
IIpumep 2. Haiitu MosekynsapHyto GopMyy COEUHEHHUS, MOJIEKYJIIpHAs Macca KOTOPOTO
paBHa 98 1 B KOTOpOM Boj10po coctaBisieT 3,06 %, docdhop — 31,63 % u kucmopox — 65,31
%.
Omeem: MonekynspHas ¢popmyna coenuaenns - HsPOa.

3amaun

1. Haiitu npocreiimyto popmyny coenuneHus, coaepxariero (mo macce) 43,4 % narpus, 11,3%
yraepona u 45,3 % kucinopoja.
2. Haifti mpocTeiinnyto ¢popMyiry BEIecTBa, B COCTaB KOTOPOTO BXOISAT BOAOPOI, YTIAEPOI,
KHCJIOPOJ M a30T B COOTHOIIEHUU Macc 1:3:4:7.
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3. Haiitu npocteitnryro Gpopmyiy okcuaa BaHaaus, 3Has, 4yTo 2,73 T okcuaa cogepkar 1,53 r
MeTala.
4. BemiecTBO cofepKUT (MAacCOBBIX MPOIEHTOB) 26,53 % kanus, 35,37 % xpoma u 38,10 %
kucnopoa. Haiftu ero mpocteiimryro ¢popmyiy.
5. IIpu B3pBIBE cMecH, TTOTYYeHHON 13 1 00beMa HEKOTOPOTO Tra3a u 2 00bEeMOB KHUCIOPO/a,
obpasyercs 2 oobema CO2 u 1 06beM No. Haiitu Mmonekynsipayro Gopmyry rasa.
6. Beruncnuth Maccy a3ora, coaepranierocs B 1 kr:
1) xanuitHol cenutpsl KNOs;
2) ammuaunoi cenmutpbl NH4NO3;
3) ammodoca (NHa)2HPO4.
7. K pactBopy, conepxarmiemy 10 r HoSO4, npubasunu 9 r NaOH. Kakoe u3 BemiecTB octaHeTcs
[0CJIe peaKlMU B U30bITKE?
8. PactBOp, conepxamuii 34,0 r AgNO3, CMEIIMBaIOT C paCTBOPOM, COAEPIKALIUM TaKYIO ke
maccy NaCl. Becw i Hutpat cepedpa Berynut B peakuuio? Ckonbko rpammoB AgCl
MOJIYYUJIOCH B PE3yabTaTe peakiuu?
9. K pactBopy, conepxamiemy 0,20 moins FeCls, mpuoasuiu 0,24 Mot NaOH. Ckoyibko Mostei
Fe(OH)s ob6pa3oBanock B pe3ysbTare peakiuu u ckoibko Moseit FeCls octanock B pactBope?
10. Cxomnbko rpammoB NaCl moxHO noxyunts u3 265 r Na,CO3?
11. Cmemanu 7,3 r HC1 u 4,0 r NHs. Cxonbko rpammoB NH4C1 o6pa3syercs? Haiiti maccy
OCTaBILErocs MOCJe peakliuy rasa.
12. K pactBopy, conepxaiiemy 6,8 r A1Cls, npunniu pactBop, coaepxauuii 5,0 r KOH. Haiitu
Maccy o0pa30BaBLIETOCs OCaKa.
13. Ipu paznoxxenun CaCO3 Beienuinocs 11,2 1 CO2. Yemy paBHa macca KOH, Heo6xonumas
TSl CBSI3BIBAHUS BBIICIIMBIIIETOCS ra3a B KapOoHat?
14. BoruncnuTh OTHOLIIEHHE Mace 3JIEMEHTOB B oKcue xene3a Fe20a.
15. Beruucnuth MaccoBbie 10 (B %) anemeHToB B okcuze meau CuO.
16. BoiBectu (hopMyiy COeMHEHUS, B KOTOPOM MacCOBBIE JIOJIU COCTaBIAIOT: 1,58 % Bomoposa,
22,22 % azora u 76,20 % xuciopoza.
17. Coenunenue coctout u3 42,07 % uatpus, 18,91 % docdopa u 39,02 % xucnopona.
BriBecTu ero dpopmyiy.
18. MaccoBsle nonu Maruus, gpocdopa 1 KucIopoia B COJIM COOTBETCTBEHHO COCTaBIAIOT 21,83,
27,85 u 50,32 %. BeiBectu popmyiy comu.
19. IIpu ob6e3BoxuBanum 4,3 T kpucramumueckoit consl Na2CO3*XH20 octanocsk 1,6 r BemecTsa.
BriBecTu dpopMyny Kpuctamuioruapara.
20. IIpu coequnenuu 6,2 r hocdopa ¢ kucaopooM noiaydeHo 5,19 r okcuna pochopa. Beisectr
ero opmyimy.
21. Haiiaure ¢popmyiy coeiMHEHHsI, UMEIOIEro cocTas: Kaius 26,53%, xpoma 35,37%,
kucioposa 38,10%.
22. OCHOBHOMH py10il, U3 KOTOPOM MOJIY4YarOT XPOM, SIBJISIETCSI XPOMUCTBIN KEJIE3HSIK, B KOTOPOM
XPOM HaXOJUTCS B TPEXBAJIEHTHOM, a KEJIe30 — B IBYXBAJIEGHTHOM COCTOSIHUU. [IporieHTHbII
COCTaB XPOMUCTOTO XKelle3Hsika cnenyromuii: Fe - 25%, Cr - 46,43%, O -28,57%. Hanumute
bopMyIy XJIOPUCTOrO KeJle3HsIKa B BUAE MPOU3BEACHUS OKCUIIOB.
23. CocraB a3otHoro ynoopenus cienyrommuii; C —20,00%, O — 26,67%, N - 46,67%, H —
6,67%. BeiBenute hopMyiTy 3TOTO yI0OpEHHS.

JlomamHee 3aaHue JJIs1 CAMOCTOATEJIBLHOM padoThI 10 TeMe

«PacyeTrpl Mo xuMuyeckuM GpopmyaamM U ypaBHEHHSIM»

Bapuant Nel
1.1. Onpenenenune MOJAPHON Macchl BellleCTBA:
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a) Bogopoa (Hz)

0) okcuna kanbius (CaO)

B) ruapokcua xeneza(Ill)(Fe(OH)s)
r) KpemHHeBO# kucaoTsl (H2Si103)
1) hocdara varpust (NasPOs).

1.2. OnpenesieHue KOJIUYECTBA BELIECTBA 110 €ro Macce:
a) azota (N2), Mmacca KoToporo 7 r

0) okcuaa Hatpus (Na20), macca kotoporo 3,1t

B) ruapokcua kaneius (Ca(OH)2), macca koroporo 3,7 r
r) cepnoit kucnotsl (H2SO04), macca koTopoit 4,9 T

n) Hutpara cepedpa (AgNOs), macca kotoporo 0,85 r

1.3. Onpenenenue KOJINYECTBA BelECTBA M0 €ro 00beMy:
a) kuciopoza (02), oobeM KoToporo 2, 24 i

0) ammuaxka (HsN), o6bem kotoporo 448 i

B) nuokcunaa yriepozaa (COz), o0bem koToporo 6,721

r) metana (CHa), 06bem koTOporo 4,48 i

1) cepoBogopona (HzS), o6sem koroporo 3,36 1.

1.4. OnpeneneHue OTHOCUTEIbHOI MJIOTHOCTH OTHOTO Ia3a 1o APyromy:
a) nuokcua cepsl (SO2) no Bogopoay (Hz);

6) ammuaka (NHs) mo kuciopony (O2);

B) Metana (CHa) o azoty (N2);

r) atana (C2Hs) mo Bo3ayxy (M(Bo3z.) = 29 r/monb);

n) anerunena (C2Hz) mo xmopy (M(Cl2)=71 r/moib).

1.5. BoiuncanTe MaccoBYIO 10110 3J1eMeHTOB (%) B BelllecTBe: B THAPOKCH/IE HATPUS
(NaOH).

Bapuant Ne 2
1.1. Onpenenenue MoJIAPHON Macchl BelllecTBAa:
a) azora (N2)
0) okcuna maruaus (MgO)
B) ruapokcuaa amomunus (Al(OH)s3)
r) yrosbHO# kKuciaotsl (H2CO3)
n) nutpata xenesa (I111) (Fe(NO3)s3).

1.2. Onpenenenne KoJIM4YeCTBA BeleCTBA M0 €ro Macce:
a) 6poma (Br2), macca kotoporo 20 r

0) cepoBogopona (H2S), macca kotoporo 3,4 T

B) ruapokcua 6apus (Ba(OH).), macca kotoporo 1,71 T
r) azotHoi kucnotel (HNO3), macca koTopoii 1,26 T

n) cynspura kamms (K2SO3), macca kotoporo 7,9 r

1.3. Onpenenenne KoJM4YeCTBA BelIECTBA M0 €ro 00beMy:
a) asora (N2), 066eM KoTOpOro 33,6 i

0) BogsiHorO Mapa (H20), 06sem kotoporo 16,8 1

B) auokcumaa cepsl (SO2), 00bem koToporo 1,12 i

r) anetmiena (C2H 2), o0bem kotoporo 168 i
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1) meta"ais (CH20), o6bem koToporo 5,6 .

1.4. OnpeneneHue OTHOCUTEIbHOI MJIOTHOCTH OTHOTO Ia3a o APyromy:
a) okcuna yriepoaa (I1) (CO) mo Bogopoay (Hz);

6) muokcuaa azora (NO2) o kucnopoay (O2);

B)atana (C2He) mo azoty (N2);

r) atanais (C2H40) o Bo3ayxy (M(Bo3a.) =29 r/moib);

1) Tpuokcuaa cepsl (SO3) mo xiopy (M(Cl2)=71 r/moub).

1.5. Beruuciaure MaccoBYIO 10110 3J1eMeHTOB (%) B BellleCTBe: B THAPOKCHAE JTUTHS
(LiOH).

2.1. Kakas macca xuiopuaa 6apus Tpedyercs AJs1 npeBpamernus 19,6 r cepHoii KUCJI0THI B
cyabdar 6apus?

2.2. Kakoii 00bem okcuaa cepsl (IV) BoizeanrTces (npu H.y.) npu B3auMopaeiicTBuu 25,2 r
cyiab¢uTa HaTpHUS ¢ U30BITKOM XJIOPOBOJAOPOAHOM (COJISIHOM) KHCI0ThI?

Jomamnee 3axanne no teMe «KOCHOBHBIE KJIACCHI HCOPTAHMYECKHUX COeIHHECHMI»
Hanumure ypaBHeHus peakiuil (¢ ykazaHUEeM YCJIOBHM UX MPOTEKaHMs ), IPU IOMOIIU KOTOPIX
MOKHO OCYILLECTBUTH CIIEAYIOLIUE IIPEBPALLECHHUS :

1) NaCl — NaOH — Na — Na02 — Na2O

2) KOH — KO3 — 02 — K204 — KOH

3) Na;02— NaOH — NaHCO3 — Nap COs— NaOH

4) Be— Naz[be(OH)s]—[ Be(H20)4]Clo— Be(OH)2— BeO
5) CaCOz3—CaO—CaC,—Ca(OH),—Ca(HCO3)

6) Mg—MgO—-MgCl,—>Mg(NO3)>—Mg(OH),—MgO0—Mg
7) Cu—CuO—Cu(NO3)>—Cu(OH)2—CuSOs—Cu

8) Ba—BaO—Ba(OH),—BaOHCl—BaCl>—BaSO4

9) S—S02,—S03—Na2S0s—NaHSOs—Na>S0s—CaSO4
10) P—P205—H3POs—NaH2POs—NasPOs—Ca3z(POs)2

Hanmmunre ypaBHeHUs peakuuii, Ipy MOMOIIY KOTOPBIX MOXKHO OCYIIIECTBUTH CIEAYIOLINE
[IPEBPAILECHHUS

1) NaCl — Na,CO3; — NaH CO3; — Na Cl — Na OH

2) Fe S; — SO, — SO3; — Ca SO,

3)ZnS —2ZnCl, - 2Zn 0O

4) Ca— Ca O — Ca(OH), — Ca Coz — Ca (HCO3), — CO,
5)C —CO — CO, —» NaHCO; — Na; CO;

6) NO — NO, — H NO3; — Cu (NO3), — Cu (CH3COO0),

8) Kz C03 — Kz 804 — KCl — CIZ — Cacaz

9) Fe > Fe S — Fe Cl, — Fe Cl; — Fe (OH); — Fe; O3

10) Ca — CaCl, — Ca(OH), — Ca (NO3), — CaCl,

11) Na, SO, — Na, CO; — Na Cl - Na OH — Na OH— NaH CO; — CO,
13)Zn—-2ZnS — 2ZnCl, —» Zn O — Zn SO, — Zn (OH),
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14) Cu — Cu (NO3); > Cu O — Cu S O, — Cu — Cu(OH),
15) Ca — Ca O — Ca (NOs), — Ca(OH), — Ca Si O,

16) Na — NaCl — Na, CO; — NaH CO3; — Na,; CO;

17) Si O, — H, Si 05

18) Si O, — Si — Mg, Si — Si H,

19) CuO — Cu — CuCl,

20) N —» NH; — HNO3; — Mg (NO3),

21) (NH4.)2 Crz 07 — Crz 03 — Na Cr OZ — Crz (S 04_)3
22)Zn'S — H, S — SO; — SO5

23)HCl — Cl;, - KCI 0O; - K Cl — AgCl

24) KCI O3 — O, —» P, O5

25) Na, CO3; — Na, S O, — NaCl — Na NO3; — NaCl

27) Fe S, — Fe(OH); — Fe; (SO,4)3 — FeCl; — Fe, Os
28) SiO; —» Si — SiH, — Si O, — Na; SiO,

29) PB (N03)2 — HN03 — NH4 N03 — N2

30) Cas (PO,), — Ca (H, PO,), — Ca SO, — Ca 'S — Ca CO;
31) NH3 — NH,CI — NH; —NO

32) Na NO; — Na NO, — N, — NO — Ba (NO3), — BaCl,
33) NaCl — Na, CO3; — Na OH — Na; SOz

34) Naz 803 —S— AIZ S3 — H2 S— SOZ

35) HNO3z — NH, NO; — N, O

36) Ba (NOs), — BaCl, > BaS0; — BaS—H,S — S
37) KNO; - KClI - K ClIO; - KCl — K, SO,

38) Ca SO, — Ca (OH), — CaCl, — H CI —Cl,

39) KCI O3 - KCl — H Cl — CaCl, — Ca SO,

40) Cu( NO3); — Cu O —»Cu SO, — Cu (NO3),

41) Cas (PO4), — P — H3 PO, — Ca H PO, — Cas (PO.,),
42) Fe — Fe S — Fe(OH), — Fe (OH); — Fe, O; — Fe PO,
43) NH,Cl — NH, NO3z — NH; — NO — Fe (NO3);

4K, S— S0, - S—>2ZnS — ZnCl,

45) Fe S; —» H, SO, — SO, — K H SO;

46) HNO3z — NH, NO; — NH3; — NO

47) Na Cl — Cl, — HCl — Ag Cl

48) KCIl - KOH —-KClI 03 - KCI —>HCI

49)C, Hs OH — CO, Na, CO; — Ca CO;

50) Fe — Fe Cl, — Fe Cl; — Fe,03 — Fe — Fe(OH);

Crpanuna 18 u3 56

JomamiHee 3a1aHie O TeMe « XMMHUYECKasl CBSI3b U CTPOEHME BelecTBa. KoBaneHTHas CBS3b.
Tumel KpUCTAINYECKUX peIIETOK. CTENeHN OKUCIICHUS 2JIEMEHTOBY

3aganue 1

1. COC,Z[I/IHCHI/ISI C KOBaJICHTHOM HeHOH}IpHOI‘;I CBA3bIO PACIIOJIOKCHBI B pAOY:

1) Oz, Hz, Cl2 2)HCI, N2, F2 3) O3, P4, H:O 4) NH3, Sg, NaF

2. BemecTBa TOJIBKO ¢ KOBAJICHTHOM MOJISIPHOM CBSI3bIO YKA3aHbI B PANY:

1) CaFs, NazS, N2 2) Pa, FeCls, NHz  3) SiFs, HF, HoS  4) NaCl, LizO, SO
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3. BogopoHast cBs3b XapaKTepHa JJIs
1) ankanoB  2) apeHoB  3) cupToB  4) aJJKMHOB

4. XuMuueckas CBsA3b MEKIy MOJIEKYJIaMH BOJIbI
1) Bomopoanass 2) uoHHas  3) KOBaJIGHTHas MojsipHast ~ 4) KOBaJICHTHAsI HEMOJISIpHAs

5. TonpKO KOBAJIEHTHBIE CBSI3M UMEET KaXJ0€ U3 JIBYX BEILECTB:
1)CaOuCsHs 2)NaNOzuCO 3)N2uKS 4) CHsu SiO2

6. BCH_IeCTBOM C KOBAJICHTHOH HOHﬂpHOﬁ CBA3BIO SABJISACTCA
1)Os 2)NaBr 3)NHs 4) MgCl,

7. Henonsipaasi KOBaJIeHTHAsI CBSI3b XapaKTepHa JUIsl KaKIOTO U3 JIBYX BEIECTB:
1) Boael 1 amMasza  2) Bojopojaa M xjopa  3) Menu u azota  4) Opoma U MeTaHa

8. KoBanentHas IMOJIAApHAsA CBA3b XapaKTCpHa I BEIICCTBA
DKI 2)Ca0 3)NaS 4)CHa

9. KoBaneHTHas HenoJsipHast CBsI3b XapaKTepHa JUis
1)l 2)NO 3)CO 4)SiO;

10. Kakas xumudeckas CBsi3b 00pa3yeTcss MeX/1y aTOMaMH dJIEMEHTOB C TTOPSIKOBBIMU
HoMmepamu 9 u 19?
1) nonnas 2) Merainudeckas 3) KOBaJE€HTHas MoiisipHas  4) KOBaJICHTHAs HEMOJSpHAS

11. KoBanenTHast HemoJsipHas CBSA3b XapaKTepHa ISl KaXKAO0TO U3 BYX BEIIECTB:
1) a3ota u 030Ha  2) BOJBI M aMMHaka 3) Meau v a3oTa  4) 6poMa U MeTaHa

12. BogopoaHbie CBsI3U 00pa3yroTCsi MEXTY MOJICKYJIaMU
l)meranona 2) metana 3) anetwieHa 4) metundopmuara

13 BeL[IeCTBa C KOBaﬂeHTHOﬁ HOHHPHOﬁ CBA3BIO HAXOIATCA B pﬂﬂy:
1) NH3, SFe, HoS  2) KF, HF, CFs 3) CO2, N2, HF  4) SO2, NO2, Cl,

14. BemecTBy ¢ MOHHBIM THUTIOM CBSI3U OTBEYAeT opMyIna
1)NHz 2)HBr 3)CCls 4)KCI

15 BCH_ICCTBOM C NOHHBIM THUIIOM CBJS3U ABJIACTCA
1)CaF, 2)Clz 3)NH3 4)SO;

16. CoequHeHNIO ¢ KOBAJICHTHOU CBSI3bI0 COOTBETCTBYET hopmya
1) Na.O  2) MgCl.  3) CaBr.  4) HF

17. BelecTBo ¢ KOBAJIEHTHOM HEMOJIAPHOM CBA3BIO UMEET (POPMYJTy
1)H0 2)Br2 3)CHs 4) N2Os

18. BogopoaHbie B3 00pa3yroTCs MEXITY MOJICKYJIaMH
1) ¢bTOpOBOIOPOAHOM KUCIOTEI  2) XJIOpMETaHa  3) TUMETHIIOBOTO dupa  4) sTUIeHA
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19. BomopoaHas cBs3b 00pa3yeTcsi MEX1y MOJICKyJIaMu
l)srana 2) O6enszosma 3) Bomopoja 4) aTaHoja

20. B xakoM coeITMHEHUH TOJISIPHOCTD CBSI3M HAaUMEHbIas?
DHBr 2)H.O 3)H.S 4)HCI

21. B monekynax XJI0poBOAOpoia U OpoMa XMMUYECKasl CBS3b COOTBETCTBECHHO
1) KoBaneHTHas MOJSIpHAs U KOBAJIEHTHAsA HEMOJIApHAs ~ 2) MOHHAs M KOBAJIEHTHAsI MOJIsIpHas
3) KOBaJIeHTHasl HENOJISIPHASL U KOBAJIEHTHAd MoJisipHast ~ 4) MOHHAs U KOBAJIEHTHAs HEMOJISIpHAs

22. KoBasieHTHast HETIOJISIpHAs CBS3b XapaKTepHa ISt
1Cl, 2)SOs 3)CO 4)SiO;

23. BogopoaHbie CBs3H 00pa3yroTCsi MEXIY MOJICKYIaMU
1) rmunepuna  2) stwniena  3) mpomnmHa-1  4) Toiyona

24. BeriecTBOM C KOBaJIEHTHOM IMOJISIPHOM CBSI3BIO SIBIISIETCS
1)Cl; 2)NaBr 3)HzS 4) MgCl,

25. BogopoaHasi CBsI3b XapaKkTepHa JJis
1) amkeHoB  2) mpoCTHIX 3GUPOB  3) MEPBUYHBIX CHIUPTOB  4) apeHOB

26. BemiecTBa TOIBKO C KOBAJIEHTHOM MOJISIPHOM CBSI3bIO YKa3aHbI B PAIY:
1) BaO, N2O, SOs 2) Caly, Oz, HCI  3) Cl.07, CFs, PH3z 4) KCI, CO2, F

27. BonopoaHble CBSI3U 00pa3yIOTCs MEXKIY MOJIEKyIaMu
1) yKCyCHOM KUCIOTBI  2) yIJIEKUCIIOro raza  3) aneruieHa  4) cepoBOJAOPOIHON KHCIOTHI

28. BeliecTBOM ¢ KOBJIGHTHOW HETIOJISIPHON CBSI3BIO SIBJISIETCS
1CO 2)Ca 3)03 4)CaO

29. KoBasneHTHast HEMOJISPHAs CBsI3b XapaKTepHA JJIs KaKI0T0 U3 ABYX BEIIECTB
1) Bomopona u xsiopa  2) BoAbl M anMaza  3) Meau M azota  4) Opoma U MeTaHa

30. BemiecTBy ¢ HOHHBIM THUIIOM CBSI3U COOTBETCTBYET (popMmyia
1) SOs 2)SiFs 3)HCI 4) RbF

3ananue 2
1. Xnopun 6apus uMeeT KpUCTAJUIMYECKYIO PEHIETKY

1) atToMHYyI0  2) METAINIMYECKYI0  3) HOHHYIO  4) MOJIEKYISIPHYIO

2. BerecTBOM MOJIEKYISIPHOTO CTPOCHHUS SIBIISIETCS
1) o3on  2) okcupn Oapust  3) rpadut  4) cynbdu Kanus

3. NonHOE cTpoeHne umeer
1) okcua 6opa  2) okcun yraepoaa (II)  3) oxcun cepst (IV)  4) okcun 6apus

4. ATOMHYIO KpUCTaJNINYECKYIO PEIIETKY UMEET
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1) xnopoBomoposr 2) Boja  3) MOBapeHHas COb  4) KpeMHE3eM

5. MOJIeKyJI}IpHoe CTPOCHHUE UMECCT KAXXJ0€ U3 ABYX BCIICCTB:
1) CHs u Na;CO3  2) CoHsONa ut NH4Cl - 3) CH30OCHz u HCI 4) (CH3COO).Ca u
C2oH4Br2

6. HemonekynsapHoe cTpoeHrEe UMEET KaKI0€ U3 IBYX BEIIECTB:
1)SguO, 2)FeuNaCl 3)COuMg 4)NaCOsu l»

7. BpoM B TBEpAOM COCTOSTHUM UMEET KPUCTAJUIMYECKYIO PEIIETKY
1) MonekynapHy0  2) METAJUIMYECKYI0  3) HOHHYIO  4) aTOMHYIO

8. MonekynsipHOE CTPOCHHE UMEET
1) xnopun 6apust ~ 2) okcug Kanusi  3) XJI0puJ aMMoHUsL  4) aMMuaK

9. K BemecTBaM MOJIEKYJISIPHOTO CTPOSHHSI HE OTHOCUTCS
1) xnopoBomopon  2) okcua cepwl (IV)  3)umoxn  4) anerar kanus

10. K BemecTBaM ¢ MOJICKYJISIPHBIM CTPOSHHEM OTHOCSTCS
1) rpadut u okcun yrirepona (IV)  2) Boma u okcun yrinepona (II)  3) xpemHu# 1 okcu
xkenesa (II1)  4) cepnas kucnora u okcun kpemuus (IV)

11. BemecTBOM MOJIEKYJIAPHOTO CTPOECHHUS SABIISETCS
1) KNOs 2)SiO2 3) CeHis 4) Na:O

12. YV BemecTB ¢ HU3KOM TeMIepaTypoil MiIaBIeHHUs KpUCTAUINYECKas PEeLIeTKa KaK [IPaBUIIO
1) atomHass 2) uoHHast  3) MoJeKkylsipHas 4) MeTalIndecKas

13. MonekynspHOe CTpPOEHUE UMEET
1) muak  2) HuTpat Gapust  3) ruApokcHua Kanus  4) cepoBOIOpOA

14. Oxcup cepsl (IV) nmeeT KpucTamInyecKyro pemerky
1) HOHHYIO  2) METANIMYECKyI0  3) MOJIEKYJSIpHYIO ~ 4) aTOMHYIO

15. VloHHYI0 KPUCTAJUNIMYECKYIO PEIIETKY UMEET
1) xmop 2) xnopug uesuss  3) xamopun docdopa (III)  4) oxcua yriepona (II)

16. Kpucrammueckas pemerka KpeMHUs
1) atoMHass  2) MoniekynsipHas ~ 3) uoHHast  4) MeTalUIHYecKas

17. BemecTBa ¢ aTOMHOM KpPUCTAJNINYECKON PEILIETKON
1) oueHb TBepbIC U TYrOMJIaBKUE  2) XpPYNKHE U JIETKOIUIAaBKUE  3) MPOBOJAT AJIEKTPUUECKUI
TOK B PacTBOpax  4) IpOBOAAT MIEKTPUUYECKUI TOK B paciiaBax

18. ATOMHYIO KpUCTaJNINYECKYIO PELIETKY UMEET
l)uon 2)nem 3)moBapeHHas coiib  4) KpeMHE3eM

19. Xnopua kajist *MEET KPUCTATUTMYECKYIO PEIIETKY
1) aToMHyI0  2) MOJIEKYJISIpHYIO  3) HOHHYIO  4) METaJNIN4YECKYIO
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20. Kpucraminueckas pelierka XJopuaa JUTHS
1) Metayuaeckast  2) MoJiekyJsipHass  3) ioHHast ~ 4) aToMHast

21. Kakoil TUIl KpUCTALTMYECKOMN PEIIEeTKU UMEIOT BEIIECTBA C BBICOKOH AJIEKTPOIPOBOJHOCTHIO
U INIACTUYHOCTHIO?
1) aromHass 2) moHHass  3) MOJeKyJsipHas — 4) MeTaJuTM4ecKas

22. BemiecTBOM MOJICKYJISIPHOTO CTPOCHUS SIBISECTCS
1) KOH 2) Cu(NOs3). 3) CsH/OH 4) ZnSO4

23. Moaua Kayblivsg UMEET KPUCTAUINYECKYIO PELIETKY
1) aToMHyI0  2) METAIUTMYECKYI0  3) HOHHYIO  4) MOJEKYISPHYIO

24. K BemecTBaM MOJICKYJISIPHOTO CTPOCHHUSI HE OTHOCHTCS
1) xnmop 2) okcun yraepoga (IV)  3) momoBomopon  4) 6pomun Kamus

25.Y TBepAbIX BEILIECTB C BBICOKOM 3JEKTPOIPOBOJHOCTHIO U IUNIACTUYHOCTHIO KPUCTAILIIMYECKAs
peleTka
1) atomHas 2) monHast 3) merayuinueckas  4) MoJIEKyJsIpHas

26. BeriecTBOM MOJIEKYJISIPHOTO CTPOEHUS SIBIISIETCS
1) C2HsOK  2) Fe(NOs)2  3) CoHsOH  4) C2HsCOONa

27. IoHHO€E CTpOEHUE UMEET
1) okcun kpemuust  2) okeun hochopa (V)  3) okcup azota (II)  4) oxcun mutust

28. Kakoe 13 coequHEeHH XJ10pa nMeeT HauOOoJIbILIYI0 TeEMIIEpaTypy IUIaBIeHus?
1)HClI 2)CCls 3)CaCl. 4)PCls

29. K BemiecTBaM ¢ MOJIEKYJIIPHBIM CTPOSHHEM OTHOCATCS
1) anma3 u okcun azota (IV)  2) ammuak u okeua cepsl (IV)  3) moa u xiopua 6apust — 4)
dochopHas KUCI0Ta U KPEMHUNA

30. BemecTBoM MOJIEKYJISIPHOTO CTPOEHUS SIBIISAETCS
) mon  2) oxcua kpeMHusi  3) Mapraneny  4) XJIOpuJ Kaiblus

3amanue 3
1. MakcuManbHO BO3MOXKHYIO CTENIEHb OKUCIIEHHS a30T IIPOSBIISET B
1) HuTpuae marHust  2) HUTparTe NMHKa  3) ammuake  4) XJIOpuJe aMMOHUS

2. O}II/IHaKOBYIO CTCIICHBb OKHCJICHHUA KXCIJIC30 HpOS[BHHeT B COCIMHCHUAX:
1) FeOu FeCOs  2) Fe(OH)s u FeCl,  3) FexOs u Fe(NOs)2  4) FeO u FePOy

3. HaI/I6OJ'H:I_HyIO CTCIICHb OKUCJICHUS CC€pa MPOABJIACT B COCANHCHUU
1) NazS  2) LizSOs  3) (NH1)2S0s  4) SO

4. Cpeny mepeuncIeHHBIX 3JIEMEHTOB Han0oJIee 3JIeKTPOOTPUIIATEIbHBIM SIBIISICTCS
1)azor 2) kucmopon 3) xumop  4) gprop
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5. CremneHb OKHUCIICHUS +3 B COSIMHEHUSAX MOTYT IIPOSBIISTH HEMETAJLIBI
1) dochop u xmop  2) yrnepoxa u kucinopon  3) a3oT v pTop  4) KPEMHUH U CEJICH

6. Crenens okuciienus cepsl B NaHSO3 paBHa
1)+6 2)-2 3)0 4)+4

7. CTeneHb OKUCICHUS, paBHYIO +4, aTOM Cepbl UMEET B COCAMHEHUU:
1) HoSOs4  2) FeSz  3) HoSOz  4) NaHSO4

8. A30T IpOSIBJISIET CTENEHb OKUCIEHUS +3 B KaKJIOM U3 JBYX COCAMHEHUM:
1) HNOs u NHz  2) NHsClu N2Oz  3) KNOs u NoHs  4) HNO2 u N2O3

9. CteneHb OKHCIICHUS a30Ta B KapOOHATE aMMOHUS paBHA
1)-3 2)-2 3)+2 4)+3

10. Ctenienb OKUCIEHHS -3 a30T MPOSIBISAET B COCAMHEHUH:
1) (NH4)2CO3  2) N2Os4  3) HNO:2  4) AI(NOs3)s

11. HaumeHbI1yt0 cTENEeHb OKUCIIEHUS XPOM MPOSIBISIET B COEIMHEHUU:

1) KoCrOs  2)CrS  3)CrOs  4) Cra(SOa)s

12. Yriepon mposiBIsieT OTPUIIATETbHYIO CTENIEHh OKHCIIEHUSI B COSTUHEHHH C
1) xnopom  2) kanbumeMm  3) propom  4) KHUCIOPOIOM

13. CteneHb OKUCIEHUS, paBHYIO +5, aTOM XJIOpa IPOSBISET B HOHE
1) ClOs 2)CIOs 3)CIO, 4)CIO

14. HaI/IMCHLI_HyIO CTCIICHb OKUCJICHUS C€pa UMECT B COCAUHCHUU:
1) Na;S  2) NaxSOs 3) NaHSOs  4) NazSOs

15. B none ammonust NH4™ crenens oKucIeHUs aToMa a30Ta paBHa
DN+l 2)+3 3)-3 4)-5

16.B Kakou MOJICKYJIC CTCIICHb OKUCJICHUS 3JICMCHTA paBHA HYJIIO, 4 BAJICHTHOCTb paBHA TpeM?
1)Ss 2)BaO 3)N2 4)AlCls

17. Xs10p mposIBISET MOJOKUTEIBHYIO CTENIEHb OKUCIIEHUS B COEIUHEHHUH C
1) cepoit  2) BomopoaoMm  3) kucimopomoMm  4) Kene3om

18. HaI/IMeHL]_HyIO CTCIICHBb OKMCJICHUA aTOM (I)OC(I)Opa HUMECT B COCIUMHCHUU:
1) H3POs  2) HsPOs  3) H3PO2  4) H4P20O7

19. OnrHAKOBYIO CTENEHb OKUCIICHUS XJIOP UMEET B KAKJIOM U3 JBYX COCIMHEHUN:
1) CrClz u C1207  2) KCIO4 1 C1207  3) KClmw HCIO  4) KCIO2 u BaCl»

20 B kakom u3 COGI[I/IHCHI/Iﬁ CTCIICHb OKHUCIICHUA a30Ta HaI/I60J'IBIJ_IaSI?
1) KNO2 2)NO; 3)NH4l 4)NO
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21. HanGonbLIyro CTENeHb OKUCIIEHHS cepa MPOSIBISAET B COEIUHEHUH:
1) CaS 2) Li2SO3 3) CaSOs4  4) H2S

22. CteneHb OKMCIEHUS -3 a30T MPOSBIIAET B COCAUHEHUU:
1) (NH4)2CO3  2) KNO3  3) N203  4) Ca(NO2):

23. OIMHAKOBYIO CTEIEHb OKUCIIEHHS JKEJIE30 IPOSBIIAET B COETMHEHUIX:
1) FeO u Fex(SO4)3  2) Fe(OH)2 u FeCls  3) FeO u Fe(NOz3),  4) KoFeOs u FePO4

24. MakcuMaJIbHO BO3MOKHYIO CTETIEHb OKUCIIEHHS a30T IPOSBIISET B
1) HuTpuTe Kanusg ~ 2) HUTpATe ATIOMUHUS  3) a30TUCTON KUCIOoTe  4) XJIOpHIe aMMOHMS

25. B xakoii MOJIEKyJIe CTeIIEHb OKUCICHHUS 3JIEMEHTa paBHA HYJIIO, @ BAJICHTHOCTh paBHA
enuumie?
1)0, 2)CaC: 3)Cl2 4)CO

26. ®ochop NposBISLET CTENEHb OKUCIEHHS +3 B KaXIOM M3 JBYX COEIMHEHUIA:
1) P20z u CazP2  2) PHsClu PHz  3) NasPOs u P2Os  4) H3POs u P2O3

27. Takyro xe crenenb okucienus, kak B PCls , ¢pocdop nmeer
1) PCls  2) HsPOs  3) P20s  4) H3POg4

28. OHy ¥ Ty Ke CTENEHb OKUCIEHHS PochOp UMEET B COSUHEHHSAX:
1) CasP2u PHs  2) P2Osu H3POs 3) PClzu PCls  4) PCls u PH3

29. Husniyro BO3MOXKHYIO CTENIEHb OKHCIIEHUS YIIIEpOJ UMEET B
1)CHs 2)CO 3)CaCOz 4)CzH2

30. CreneHb OKUCIIEHUS a30Ta B CyJb(daTe aMMOHUS paBHA
1)-3 2)-1 3)+1 4)+3

3aganus 1J19 CaMOCTOSITeIbHOM PadoThI 10 TeMe
«OCHOBHBIE KJIACChl HEOPTAHUYECKHX COeIMHEeHUID)
Bapuant Ne 1
1. HaszoBuTe XMMHYECKHE COECIUHEHHUS; YKaKUTE, K KaKOMYy Kjaccy OHU oTHocsATcs: Fe20s,
Fe(OH)s, Fe2(SO4)3, Fe(HSO4)3, FEOHSO4,
FeSO4x7H20, FeOCl, H2Cr207.
Hasosure nonsr: Fe**, FeOH*, Fe(OH),*, HSiOs".
2. Hanumute GopMysibl XUMHUSCKUX COCTUHEHHIH U MOHOB: (ocdar ruapokcomaprania (I1),
THJIpOKapOOHAT KajblMs, cyiabdpar aMmMoHus, okcul xpoma (VI), menrarunpar cynbdara
meau (I1), non auruapokcoxpoma (I1), muruapodocdar—uon.

Bapuant Ne 2

1. Ha3oBure XMMHUYECKHE COCIWHEHUS; YKAKUTE, K KaKOMYy Kiaccy oHHM oTHocsaTcs: MnO,
MnSOsx7H20, (MnOH).CO3, Mn(OH)2, HMnO4, Mn(HCO3)2, Mn3(PO4)2, SbOCI.
Hasosure nonst: Sn>*, MgOH*, MnO4>, HPO4?".

2. Hammmute GopMysbl XUMHYECKHX COSJIMHEHWN M MOHOB: okcuj cBuHIA (1V), THIpOKCH]T
ceunnia (ll), remrarugpar cynedara sxemeza (Il), rumpoxcun xpoma (lll), xmopun
okcoxenesa (I11), non
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ruapokcomenu (I1), ruapocynbdar-noH.

Bapuant Ne 3

Ha3oBuTe XMMHYECKHE COCIMHCHUS; YKOKHUTE, K KakoMmy Kiaccy oHu oTHocstcs: PhO.,
Pb(OH)2, (PbOH)2S04, Pb(MnQ.)2, Pb(HCO3)2, Pb(NOs)2x4H20, HoMnO4, FEONO:s.
Hazorwure nons: Mn?*, MNnOH*, MnO4, HCOs".

Hanumure dopMynbsl XUMHUYECKUX coeAMHEHUN u MOHOB: okcuja xene3a (III), ruapoxcun
nuaka, (ocdar wHukens (II), rekcarmapar xmopuaa Kajablus, HWOH aMMOHHS, WOH
TUAPOKCOATIOMUHUS, TUXPOMAT-HOH.

Bapuant Ne 4

Ha3zoBuTe XMMHYECKHE COCTUHEHUS, YKaXUTE, K Kakomy kiaccy oHu oTtHocsrtcs: CloO7,
Co(OH)2, H4P207, NiSOsx7H20, Cr(OH)2NO3z, Cr2(HPO4)3, ZnCl,, CrONO:s.

Hazosute nonsl: Pb?*, Fe(OH),*, HSO3 ", CrO4%.

Hamummre (opmynbl XMMHUYECKUX COCIMHEHWH M HMOHOB: IEPXJIOPAT KaJIBIHS, OKCH]I
ceuana (ll), kpemHmeBas kuciaora, kapoboHar ruapokcomapranuna (II), ruapokapOonat
marHusi, noH runpokcoBucmyta (I1I), nurunpoaudocdar-noH.

Bapuant Ne 5§

HazoBute XuMHUECKHE COEAMHEHUS; YKaXKUTE, K KakoMy Kiaccy oHHM oTHocsTcs: Cuz0,
CuOH, CuSQO4x5H20, (CuOH)2S04,Cu(HCO3)2, HPO3, Cu3(POa)2, MgO:s.

Hazoswure nonsr: Cu®*, CUOH*, HPO4%, HoPOy".

Hanummre ¢opMynasl XMMHYECKMX COEAMHEHHH M HOHOB: aurujapodocdar KaubLus,
cynegar rugpokcoxpoma (Il), rugpokcun Bucmyta (lll), nexarunpar cynbdara HaTpus,
okcun hochopa (V), non ruapokcocsunia (I), won xpoma (111).

Bapuanrt Ne 6

Ha3oBuTe XMMHYECKHE COCIMHEHHS;, YKOKHUTE, K KakoMmy kiaccy oHu otHocsatcs: AlxOs,
Ba(HCO3)2, CrONO3, HNO3, Ca02,ZnOHCI, FeCl3x6H20, Pb(OH)..

Hazosure nonsr: AI**, CrOH?*, HSOy', CI-.

Hanwmure GopmMysnbpl XMMHUYECKUX COEAWHEHHH M WOHOB: TeKCaruapaT HUTpaTa Kejes3a
(1), oxcun Bucmyta (111), pochar mukens (1), nepoxcun Bogopoaa, cyabdar xpoma (1),
noH ruapokcomapranua (l1), HuTpuT-uoH.

Bapuant Ne 7

HazoBute XuMmMHuecKkue COEIMHEHUS; YKOKHUTE, K KaKoMy Kiaccy OHM oTHocsTcs: SnOq,
SnOHCI, Pb(HSO4)2, HNO2, KI, Na2S04x10H,0, Ba(OH)2, SrO».

Hazoswute nonsr: Al(OH),*, Cr¥*, BiOH?*, HCOs.

Hanumure (QopMynsl XMMUYECKHX COEAMHEHHH M MOHOB: MEPOKCHU[ Kallus, TUAPOKCH
Bucmyta (lll), xmnopoBogoponnas kucinorta, naudochar Kamus, OKCHUA-HOH, HOH
runpokcosxenesa (I11), ruapocunukar-uon.

Bapuant Ne 8

Ha3oBuTe XMMHYECKUE COEIUHEHMS; YKAKHUTE, K KakoMy Kiaccy oHuM otHocarcs: NaxOo,
Cu(OH)2, (CoOH),C0O3, Ca(HCO3)2, H4P207,

FeSO4x7H20, MnO,, CrOCI.

Haszosute nonst: Li*, ZnOH*, ClO4", H2PO4'.
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2. Hamumute ¢hopMysnbl XUMAYECKUX COSAMHEHUN M MOHOB: OKCHJ MbIIbsika (V), cepHucTas
kuciota, ruapokcua Hukens (ll), aurunpar cynbdara xanpuus; THAPOKApOOHAT BUCMYTa
(1), aurpat ruapokcomenu (1), nudocdar-mon.

JdomaiHee 3agaHue Mo TeMe «XMMUYECKasi CBSA3b U cTPpoeHne BelecTtBa. KoBajieHTHasn
cBsi3b. TUNBI KpUCTAIHYECKUX PelIéTOK. CTeneHn OKUCIEeHHS 3JIEMEHTOBY

3ananue 1
1. CoequHenus ¢ KOBaJICHTHON HETOJSPHOM CBS3bIO PACIIOIOKEHBI B PSIAY:
1) Oz, Ho, Cl2  2)HCI, N2, F2  3) O3, Ps, H2O 4) NH3, Ss, NaF

2. BemiecTBa TOMBKO ¢ KOBAJIGHTHOM TMOJISIPHOM CBSI3BIO YKa3aHBI B PAY:
1) CaFz, NazS, N2 2) P4, FeCls, NHs  3) SiFs, HF, H>S 4) NaCl, Li»O, SO;

3. BomopoaHas CBsI3b XapakTepHa IS
1) ankanoB  2) apeHoB  3) ciupToB  4) aJKMHOB

4. Xumuueckas CBA3b MEKIY MOJIEKYJIaMH BOJIbI
1) Bomopoanast 2) moHHasi 3) KOBaJeHTHas moJispHas  4) KOBaJICHTHAs HEMOJSpHAS

5. ToJIbKO KOBaJICHTHBIC CBSI3H UMEET KaXXJ10€ U3 IBYX BCIICCTB:
1)CaOuCsHs 2)NaNOzuCO 3)N2u K>S 4) CHsu SiO2

6. BemecTBoM ¢ KOBaJIGHTHOM TTOJISIPHOM CBSA3BIO SBIISIETCS
1)Os 2)NaBr 3)NHs; 4) MgCl;

7. HenonsipHast KOBaJIeHTHAsI CBsI3b XapaKTepHa JIJIsl KaXKI0TO U3 JABYX BEIIECTB:
1) Bogel 1 anmmaza  2) Bojopojaa v xjopa  3) Menu u azota  4) Opoma U MeTaHa

8. KoBasieHTHAas noJisipHast CBSI3b XapaKTepHa JUIsl BELECTBa
DKI 2)Ca0 3)NaS 4)CHs

9. KOB&J’ICHTH&H HCMOJIAIPpHAA CBA3b XapaKTCPHA JJIL
1)l 2)NO 3)CO 4)SiO;

10. Kakas xumuueckas cBsi3b 00pa3yercss MeX/ly aToMaMH 3JIEMEHTOB € TOPSAIKOBBIMH
HoMmepamu 9 u 19?

1) nonnas  2) Merajinyeckass  3) KOBaJ€HTHas MoJisipHasi  4) KOBaJIEHTHAs HEMOJSpHAs

11. KoBaneHTHas HEMOISIpHASA CBS3b XapaKTEepHA JIJIsl KaKJAOT0 U3 IBYX BEIIECTB:
1) a30Ta u 030Ha  2) BOABI M aMMHaka 3) Meaw u azota  4) Opoma U MeTaHa

12. BogopoaHbie CBsA3M 00pa3yOTCs MKy MOJIEKYJIaMU
l)meranona 2) metana 3) auetwieHa 4) metundopmuara

13. BeniecTBa ¢ KOBAJICHTHOM MOJISIPHOM CBA3BIO HAXOMSTCS B PAMY:
1) NH3, SFe, H.S  2) KF, HF, CFs 3) CO2, N2, HF  4) SO2, NO2, Cl>

14. BemecTBy ¢ HOHHBIM THIIOM CBSI3U OTBeuaeT popmyina
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1)NHs 2)HBr 3)CCls 4)KCl

15 BCH_IeCTBOM C NOHHBIM THUIIOM CBS3U ABJIACTCA
1)CaF, 2)Cl; 3)NHs 4) SO,

16. CoemnHEHUIO C KOBAJICHTHOU CBSI3bI0 COOTBETCTBYET (hopMyIia
1) Na2O 2) MgCl, 3)CaBr. 4) HF

17. BemecTBo ¢ KOBaJEHTHON HEMOJISPHOM CBSA3BIO UMeeT (hopMyITy
1)HO  2)Br, 3)CHs 4) N2Os

18. Bogopoanbie CBsI3u 00pa3yroTCsi MEX1Y MOJIEKYJIaMU
1) propoBOIOPOIHOM KUCAOTHI  2) XJJOpMETaHa  3) AMMETHIIOBOTO dupa  4) 3THIICHA

19. BogopoHas CBsi3b 00pa3yeTcs MEXy MOJIEKYIaMH
l)srtana 2)Oenszosma 3) Bomopoja 4)ataHona

20. B xakoM CO€ITMHEHHH MOJISIPHOCTH CBSI3U HAMMEHbIIas?

1)HBr 2)H.0 3)H.S 4)HCI
21. B Monekynax xJIOpOBOAOPOAa U OpoMa XUMHUECKas CBSI3b COOTBETCTBEHHO
1) xoBanieHTHas MOJIApHAsl U KOBAJICHTHAs HETIOJIIpHAasl ~ 2) MOHHAs U KOBAJIEHTHAs MOJIApHAst

3) KOBAJICHTHAA HCIIOJIApHAA U KOBAJICHTHAA ITOJISIpHAA 4) HOHHAag U KOBAJICHTHAs HCIOJIIpHAaA

22. KoBaJIeHTHas HEMOJISAPHAS CBSA3b XapaKTEpHA JUIs
1)Clz 2)SOs3 3)CO 4)SiO2

23. Bomopoansie CBsI3u 00pa3yroTCsl MEXITY MOJICKYJIaMU
1) rmunepuna  2) stuneHa  3) mpomuHa-1  4) Tomyona

24. BCIJ_IGCTBOM C KOBaJICHTHOU HOJ'ISIpHOfI CBSA3BIO ABJISICTCA
1)Cl, 2)NaBr 3)H.S 4) MgCl,

25. BogopoaHasi CBs3b XapaKTepHa JIst
1) ankeHoB  2) mpoCThIX 3UPOB  3) NEPBUYHBIX COUPTOB  4) apeHOB

26. BelecTBa TOILKO C KOBAIEHTHOMN MOJSPHOMN CBA3BIO YKA3aHEI B PSIY:
1) BaO, N2O, SOz 2)Caly, O, HCI  3) Cl07, CF4, PHz 4) KCI, CO», F

27. BomopoaHsbie CBsI3U 00pa3yroTCs MEXITY MOJICKYJIaMU
1) yKCYCHOM KUCIIOTBI ~ 2) YIIEKUCIOro raza  3) arnetusieHa  4) CepOBOJIOPOTHON KUCTOTHI

28 BCH_ICCTBOM C KOBAJIEHTHOI HeHOHHpHOﬁ CBA3BIO ABJIACTCA
1)CO 2)Ca 3)0s 4)CaO

29. KoBaneHTHas HEMOJSAPHAs CBSA3b XapaKTepHa I KaXJ0T0 U3 ABYX BEIIECTB
1) Bomopona u xjiopa  2) BoAbl M anmMasza  3) Meau M azota  4) Opoma u MeTaHa

30. BemiecTBy ¢ HOHHBIM THIIOM CBSI3H COOTBETCTBYET (hopMyIa
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1)SOs  2)SiFs  3)HCI  4) RbF

3aganue 2
1. Xnopun 6apus UMeeT KpUCTAJUIMYECKYIO PELIETKY
1) atToMHYI0  2) METATMYECKYI0  3) HOHHYIO  4) MOJIEKYISIPHYIO

2. BemecTBOM MOJIEKYJISIPHOTO CTPOCHHUS SIBIISICTCS
1) o308  2) okcua OGapust  3) rpadut  4) cynabdua Kaaus

3. MoHHOE cTpoeHHE UMEET
1) okcun 6opa  2) okcun yraepona (II)  3) okcua cepot (IV)  4) okcun 6apus

4. ATOMHYIO KPUCTaJNTMYECKYIO PEIICTKY UMEET
1) xnopoBomoposr 2) Boja  3) mOBapeHHas cojb  4) KpeMHE3eM

5. MosiekyJISIpHOE CTPOEHHE UMEET KaXJ0€ U3 JIBYX BEILIECTB:
1) CHs 1 Na2COs  2) CoHsONa u NH4Cl - 3) CH3OCHsz u HCI 4) (CH3COO).Ca u
C2oH4Br2

6. HemounekynsipHOE CTpOEHHE UMEET KaXK/I0€ U3 JIBYX BEIIECTB:
1)Sgu0O2 2)FeuNaCl 3)COuMg 4)NaCOzul

7. BpoM B TBEPIOM COCTOSIHUM UMEET KPUCTAIUIMUECKYIO PELIETKY
1) MonexynspHy0  2) METAJUIMYECKYI0  3) HOHHYIO  4) aTOMHYIO

8. MouekynsipHOE CTPOCHUE UMEET
1) xnopuxa Gapus  2) okcug Kanus — 3) XJIOPHUI aMMOHUS ~ 4) aMMHUaK

9. K BemiecTBaM MOJNEKYISIPHOTO CTPOSHUSI HE OTHOCUTCS
1) xnopoBomopon  2) okcua cepol (IV)  3)uoxm  4) anerar kanus

10. K BemiectBaM ¢ MOJIEKYJISIPHBIM CTPOEHUEM OTHOCSTCS
1) rpadut u okcun yrnepona (IV)  2) Boga u okeup yraepona (II)  3) kpemuuit u okcun
xenesa (III)  4) cepnas kucnora u okcun kpemuus (IV)

11. BeniecTBOM MOJIEKYJISIPHOTO CTPOEHUS SIBISECTCS
1) KNO3 2)SiO2 3) CeHis 4) NaxO

12. 'V BelecTB ¢ HU3KOM TeMIIEpaTypoi IIIaBIEHUS KPUCTAJUIMUECKAs PEILIETKA KaK IPaBUIIO
1) atoMHass 2) noHHast 3) MoJekyJsipHas —4) MeTauIMYecKas

13. MonekynsapHOe CTPOEHHUE UMEET
1) muak  2) HuTpat Oapusst  3) TUApPOKCH Kamusi  4) CepoBOIOPOA

14. Oxcup cepsl (IV) nmeeT KpucTasIn4ecKyro pemerKy
1) voHHYIO ~ 2) METANTMYECKYIO  3) MOJIEKYJSIpHYIO ~ 4) aTOMHYIO

15. NoHHYIO KpUCTAUTUYECKYIO PEIIETKY UMEET
1) xmop 2) xmopunp nesust  3) xuopua pocdopa (III)  4) okenn yraepona (1I)
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16. Kpucramueckas pemeTka KpeMHHs
1) aromHass  2) monekyisipHass  3) HOHHas — 4) MeTajuTHYecKas

17. BenjecTBa ¢ aTOMHOM KPUCTAJUIMYECKON PEIIETKOM
1) oueHb TBEpbIEC U TYrOIJIaBKUE  2) XPYIKUE U JIETKOIUIABKUE  3) IPOBOJAT AJIEKTPUUECKUI
TOK B pacTBOpax  4) IpOBOJAT JIEKTPUUECKUI TOK B pacIulaBax

18. ATOMHYIO KpUCTAJUIMYECKYIO PEIIETKY UMEET
l)uon 2)nen 3)noBapeHHas coiib  4) KpeMHE3EM

19. Xnopua kanusi UMeeT KPUCTAIUIMUECKYIO PEIIETKY
1) aToMHyI0  2) MONEKYJISIpHYIO  3) HOHHYIO  4) METaJNTUYECKYIO

20. Kpucranauyeckas pemieTka XJaopuaa JUTUs
1) metamnueckass  2) MojekyisipHass  3) MOHHas  4) aTOMHas

21. Kako#l TMI KpUCTAIJINYECKON PELIETKN UMEIOT BEIIECTBA C BBICOKOM 3JIEKTPOIIPOBOJHOCTHIO
U TJIACTUYHOCTHIO?
1) atoMHas 2) noHHast 3) MoJjekyJsipHass — 4) MeTaJuIMYecKas

22. BeriecTBOM MOJIEKYJISIPHOTO CTPOEHUS SIBIISETCS
1) KOH  2) Cu(NQOs)2 3) CsH7OH 4) ZnSO4

23. Noaua KanbIus UMEET KPUCTATNIMYECKYIO PELIETKY
1) atToMHYI0  2) METANTMYECKYI0  3) HOHHYIO  4) MOJIEKYJSIPHYIO

24. K BemiecTBaM MOJIEKYJISIPHOTO CTPOEHHSI HE OTHOCUTCS
1) xmop  2) oxcup yraepoaa (IV)  3) uomoBomopon  4) Opommun kamust

25. 'V TBepAbIX BEIIECTB C BBICOKOH 3JEKTPOIMPOBOAHOCTHIO U TUNTACTUYHOCTHIO KPUCTAIITNYECKAs
pemeTka
1) atoMHas 2) moHHass 3) merayuinueckas — 4) MOJIEKYJsIpHast

26. BeliecTBOM MOJICKYIISIPHOTO CTPOSHHUSI SIBIISIETCSI
1) CoHsOK  2) Fe(NOgz)2  3) CoHsOH  4) C.HsCOONa

277. NoHHOE CTpOEHUE UMEET
1) okcua kpemuust  2) okcun pocdopa (V)  3) okeun azora (II)  4) okcun nutus

28. Kakoe u3 coeiuHEHH XJIopa UMEeT HauOOJIbIIYIO TEMIIEPAaTypy MJIaBICHUS?
1)HClI 2)CCl, 3)CaCl, 4)PCls

29. K BemecTBaM ¢ MOJIEKYISIPHBIM CTPOEHUEM OTHOCATCS
1) annma3 u okcun azota (IV)  2) ammuak u okeun cepsl (IV)  3) mox u xmopua 6apus~ 4)
dbochopHas KUCI0Ta U KPEMHUI

30. BeniecTBOM MOJIEKYJISIPHOTO CTPOEHUS SIBIISECTCS
l)uox 2) oxcun kpeMHust  3) Maprader] 4) XJIOpUA KalbIUs
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3aganue 3
1. MakcuManbHO BO3MOXKHYIO CTEIIEHb OKUCIIEHHSI a30T MPOSBIISET B
1) HuTpuae marauss  2) HUTpare HMHKa  3) ammuake  4) XJIOpUJe aMMOHUS

2. OIIPIHaKOBy}O CTCIICHb OKUCJICHUA KCJIC30 MPOABJISICT B COCIUHCHUAX !
1) FeO u FeCOs  2) Fe(OH)s u FeCl,  3) Fe;Os u Fe(NOs)2  4) FeO u FePOy

3. HaI/IGOJ'IBI_Hy}O CTCIICHb OKHCIICHUA CCpa MpOABJIACT B COCANHCHUM:
1) NazS  2) LizSOs  3) (NH)2SOs  4) SO2

4. Cpenu mepeUrCICHHBIX 3JIEMEHTOB Han0oJiee 3JICKTPOOTPUIIATSIIEHBIM SIBJISICTCS
1)asor 2)xkucimopon 3)xmop 4) drop

5. CteneHb OKHCIICHUS +3 B COCAMHEHUSX MOTYT IPOSIBIISATH HEMETAILIBI
1) dbocdop u xmop  2) yrirepon ¥ Kuciopos,  3) azot u prop  4) KpeMHUI U CceJicH

6. Crenenb okucnenus cepbl B NaHSO3 paBHa
1)+6 2)-2 3)0 4)+4

7. CTeneHb OKUCIICHHSI, PaBHYIO +4, aTOM CEPbl UMEET B COCTHHEHHH:
1) HoSO4  2) FeS;  3) HoSOz  4) NaHSOq4

8. A30T MPOSIBJISIET CTETICHh OKUCIICHUS +3 B KOKIOM U3 JIBYX COCIUHEHUH:
1) HNO3 u NHz  2) NH4Clu N2O3  3) KNOz u NoHs  4) HNO2 u N2O3

9. CTCHCHL OKHCJICHHUA a30Ta B Kap60HaTe AMMOHHS paBHaA
1)-3 2)-2 3)+2 4)+3

10. CreneHb OkHUCIEHUS -3 a30T MPOSBIISET B COEAUHEHUU:
1) (NH4)2CO3  2) N2Os  3) HNO2  4) AI(NOg)s

11. HaI/IMeHL]_HyIO CTCIICHb OKUCJICHUS XPOM IPOABIIACT B COCANHCHUU !
1) KoCrOs  2)CrS  3) CrOz  4) Cr2(S0a4)3

12. Yraepon nposBisieT OTPUIATEIbHYIO CTENEHb OKUCIEHUS B COEIUHEHUH C
1) xmopom  2) kanbimem  3) propoM  4) KHCTOPOJIOM

13. CreneHb OKUCIIEHUS, PAaBHYIO +5, aTOM XJIOpa MPOSIBIISET B HUOHE

1)Clos 2)Clogy  3)Cloy  4) ClO

14. HanMeHbIIYIO CTENIEHb OKHUCIIEHUS Cepa UMEET B COCTMHEHUU:
1) NazS  2) NaxSOs4  3) NaHSOs  4) Na2SOs

15. B none ammonust NH4"™ creneHp oKuclieHus: aToMa a30Ta paBHa
H+1 2)+3 3)-3 4)-5

16. B xakoit MoieKyJse CTeNeHb OKUCICHUS AJIEMEHTA paBHA HYJIIO, 4 BAJICHTHOCTh PaBHA TpeM?
1)Ss 2)BaO 3)N: 4)AICl;
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17. Xiop mposIBIISET MOJOKUTEIBHYIO CTETICHb OKUCIICHHS B COSAMHEHHUH C
1) cepoit  2) BomopoaoM  3) KUCTOpoAoM  4) xKeJIe30M

18. HauMeHbLIYIO CTeNeHb OKUCIeHHs aToM (pocdhopa UMEET B COEIMHEHUH:
1) H3POs 2) H3PO3z  3) H3PO2  4) H4P207

19. OnuHaKkoBYIO CTETIEHb OKUCIICHHS XJIOp UMEET B KaXK/IOM U3 JIBYX COCIMHEHHI:
1) CrClsu C1207  2) KCIOs u C1207  3) KClu HCIO  4) KCIO2 u BaCly

20. B kakOM M3 COCJMHCHHIA CTETICHb OKUCICHHS a30Ta HAnOOJIbIIast?
1) KNO2 2)NOz 3) NH4l 4) NO

21. HauGoubiiyro cTeneHb OKUCICHUS cepa MPOSBIISIET B COCTUHEHUH:
1) CaS 2) Li2SO3 3) CaSOs4 4) H2S

22. CTerneHb OKUCICHUS -3 a30T MPOSIBIISAET B COCAMHEHUH:
1) (NH4)2CO3  2) KNOs  3) NoOz  4) Ca(NO»)2

23. OIMHAKOBYIO CTENIEHb OKUCIIEHHUS JKEJIE30 MPOSBIISAET B COEAUHEHMSIX:
1) FeO n Fe2(SO4)s  2) Fe(OH)2 u FeCls  3) FeO u Fe(NO3)2  4) KoFeOs u FePO4

24. MakcuMaJIbHO BO3MOKHYIO CTEIIEHb OKUCIICHHUS a30T MPOSBIISET B
1) HuTpuTe Kanus ~ 2) HUTpaATe aJllOMUHUSA  3) a30TUCTOU KuciaoTe  4) XJIOpuJe aMMOHUS

25. B xakoil MoJieKyJie CTEeIIeHb OKUCIICHUS 3JIEMEHTA paBHA HYJIIO, @ BAJIECHTHOCTh PaBHA
eauHuLe?
1)0, 2)CaC; 3)Cl2 4)CO

26. ®ocdop nposBISET CTENIEHb OKUCIEHUS 13 B KaX/10M U3 ABYX COCAMHEHUMN:
1) P2Osu CazP2  2) PHsClu PHs  3) NasPOs u P2Os  4) H3PO3 u P03

27. Takyto ke crenenb okucienus, kak B PClz , pochop numeer
1)PCls  2)H3sPO3 3)P.0s 4) H3POq

28. OnHy U Ty e CTeNeHb OKuciaeHus Gpochop MMEEeT B COSAMHEHUSX
1) CasP2u PHz  2) P2Osu H3POs  3) PClsu PCls  4) PCls u PH3

29. Hu3mryto BO3MOXKHYIO CTEIICHb OKHCIICHHSI YTIIepoI UMEET B
1)CHs 2)CO 3)CaCOz 4)CzH2

30. CreneHb OKUCIIEHHS a30Ta B CyJIb(haTe aMMOHUS paBHA
1)-3 2)-1 3)+1 4)+3

3agaHue AJ1s1 CaMOCTOATEIBHOI PadoThHI O TeMe
«Cnoco0bI BbIpaKeHUsI KOJMYECTBEHHOI'0 COCTaBa PacTBOPOB. B3aumHbIe nepecyersl
KOHLEHTPalMH PacTBOPOB»
Bonpocwt ona camonposepku:



CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYrpasnenue J0KyMEeHTHPOBaHHOU uH(popMarmei 7.5.3

MuHUCTEPCTBO Konrekcr opranusammu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)
HayKH U BbIcuiero oopaszosanus PO CTpaHI/IL[a 32 u3 56
OI'BOY BO «COI'Y» Brmagener mporecca 7.5.3: Otaen nokyMeHTo000poTa

Bun JOKYMEHTA: TTonoxenue no AEATEITLHOCTH

Honoxenue o0 pazpaborke u peanuzanuu OIIOI COT'Y

1. JlaiiTe omnpeaesieHUss MacCOBOW JOJIM, MOJISIPHOM KOHIEHTPAUMM W  MOJISIPHOM
KOHIICHTpAIlMX SKBUBAJICHTA.

2. KakoBa cBsi3b MeEXIy MOJSPHOW KOHILIGHTPAlMM M MOJIIPHOW KOHILIEHTPALUU
HKBHMBaJICHTA?

3. Kakoii nporiecc Ha3bIBa€TCs AAECKTPOIUTUUECCKON AUCCOIUAIINEH?

4. Kaxkue snexTponutsl oTHOCATCS K cuiibHbIM? [lepeunciure ux.

5. Urto Ha3bIBaeTCs CTENEHBIO TUCCOLMALMU U KOHCTaHTOM nucconuanuu? B yem cocrout
CXOJICTBO U PA3JIMYUE STUX BEIUYUH?

6. Cwmenienne xumuyeckoro paBHoBecusi (mpunuun Jle-lllatense) Ha mpumMepe yrojabHOM
KHCIIOTBI.

7. Uro Ha3bIBalOT BOJOPOJHBIM M THAPOKCHIBHBIM Toka3aTesneM? KakoBbl MX 3Hau€HUS B
HEUTpaJIbHOU, KUCIION U 1IEN0YHON cpenax?

8. Kakwue snextponutsl HazpiBatoTcs am@oTrepHbiMu? Kak MpoucxXouT UX AUCCOIUAIIHS?

9. Kaxkas peakuus HazbiBaeTcs ruaponn3om? Kakue conu noasepraiTcs TuaApoan3y?

10.  Kaxkwue conu moaBepraroTcsi HEOOpaTUMOMY TUIPOIHU3IY?

3aoauu ona camocmoamenvHo2o peuteHuA:

1. B 100 cm® Boasl pactBopuinu 0,82r oprodocdara Hatpusi. Beraucianre MaccoByro 1070,
MOJIIPHYIO KOHLIEHTPALlMI0 U MOJIIPHYIO KOHLEHTPALMIO SKBUBAJIECHTA IOJIYYEHHOTO
pactBopa (ruiotHocTh pactBopa 1,02 r/em®) (OtBet: 0,81%; 0,05momb/mm?; 0,15
MOJIB/ IM?).

2. Kakoii obOwvem pactBopa opTtodochopHOil KuUCIOTHI C MaccoBod goneit 35% wu
IOTHOCTBIO 1,22 T/cM? moTpedyeTcs Ui MPUTOTOBJICHUS 5 AM® pacTBOpa ¢ MOJIIPHOMN
KoHIleHTpanuei sxkBuBaienta 0,15 monb/am*?

3. CocraBbTe ypaBHECHHUS HCCOLMAIIMU CIEAyOIUX BemiecTB: Hutpara xenesa (I11),
HUTPUTA TUAPOKCOATIOMUHUS, aAuruiapodocdara xanpuus, rugpokcuna xpoma (I11). B
KaKOM HalpaBJICHUN CMECTHTHCS PABHOBECHE INPH JTO0OABICHWW THIPOKCHIA HATPHUS K
pactBopy ruzapokcuaa xpoma (I11)?

4. CreneHb AMCCOLMALIMM B PACTBOPE YKCYCHOM KHCJIOTHI C MOJIIPHOW KOHIEHTpaluein
skBuBasiienTa 0,1 monw/nm® paBHa 1,3 %. Beruncnure koHCTaHTy kucinotHocTH. (OTBET
1.69 * 10°)

5. Beruucnute pH pacTBOpoB ¢ MonspHOi# konueHTpamumeii 0,01 Monws/ am° ciemyrommux
BELIECTB:

a. XJIOPOBOZOPOJHOU KHCIIOTHI;

0. TUIPOKCHIA KaJIHS;

B. YKCYCHOM KHCIIOTBI;

r. tuapokcuaa ammorus (Ko =1,8 « 10°)
(OtBert: 2; 12; 3,37; 10,63.)

6. Bsrumcnute pacTBOPUMOCTH XJIopHaa cepedpa B uncToit Boje u B 0,01 M pacteope HCI.
(OtBer: 1,33 « 107 mons/ nv?); 1,78 « 1071%) momns/ am?.

7. CocraBbTe MOJEKYJISApHbIE U HOHHBIE YypaBHEHUS TUIPOJIM3Aa CIEIYIOUINX COJei:
cynb(ua Kanus, aerara aMMOHHUS; cylb(daTa Meu, KapOoHaTa aTFOMUHHUSL.

8. B kxakom HampaBIIeHHH CMECTHTE paBHOBecue ruaponms3a cynbdara xemesza (Il1) mpu
n00aBIeHUH
a. XJIOPOBOAOPOTHON KHCIIOTHI;

0. TUIPOKCHU/IA HATPHSL.

9. Kakas u3 coneii: aurpar ceunna (Il) wimm mHutpar cBunna (IV) Oymer umMeTs B BOIHOM

pacTBOpe MPH OJMHAKOBBIX YCIOBHUIX OOJBIIYIO CTETIEHb THAPOIN3a?
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10. Ilpu cniuBaHuu BOAHBIX pacTBOpoB xjopuaa xpoma (I11) u kapObonarta HaTpust oOpazyercs
ocagok ruzapokcuna xpoma (lll). CocraBbTe HOHHBIE U MOJEKYJISPHBIE ypaBHEHUS
peaKIyu ero 00pa3oBaHHI.

Tema. Cmpoenue s1exkmponHbIX 000n04ex amomos. Ilepuoouueckuii  3axon (I13) u
nepuoouuecxas cucmema (I11C) anemenmos.

BonpochI /151 caMOCTOATEILHON BHEAYIUTOPHOM MOATOTOBKH K 3aHATHIO:
1. Crpoenue aToma (SIpo, JIEMEHTAPHBIC YaCTUIIBI: TPOTOHBI, HEUTPOHBI, JICKTPOHBI).

2. YetsIpe KBaHTOBBIX 4Kciaa: n, |, m, s. OpOurap, MOAypOBEHb, YPOBEHb.

3. ®opmupoBaHHE IEKTPOHHBIX 000JI0YEK MHOTO3JICKTPOHHBIX aTOMOB:
a) MPUHIUI HANMCHBIICH SHEPTHH;
0) 3amper [laynu;
B) npasuJiio ['yHna;
T') DJIEKTPOHHAsI EMKOCTb OpOUTANICH, OYPOBHEH, YPOBHEIA;,
1) SMITUPUYECKOE MTPABHUIIO COCTABIICHUS 3JICKTPOHHBIX (POPMYIL.

4. llepumomuueckuit 3axkon (II3). Ilepmommueckass cuctema (IIC). Koncrpykius
KopoTkorepuonHoro Bapuanta [1C; nepuoa, rpynma, noarpymnma.

5. CBs3b MEXYy CTPOCHUEM 3JIEKTPOHHON 000JI0YKM aTOMa U MosoxeHueM anemenTa B [1C.

6. Ilepuommyeckuii XapakTep H3MEHEHHUS OpOUTAIBHBIX PAJAWYCOB, SHEPTHA HOHHU3AIMH,
CPOZCTBA K 3JIEKTPOHY, YJIEKTPOOTPULIATENbHOCTEN. BTOpHYHAas IEpHOAUYHOCTD.

7. DnextponHble GopMysl aToMOB. OCHOBHOE M BO30YKIEHHOE COCTOSIHUE aTOMa.

8. Uertslpe cemeiicTBa (0110ka) 35eMeHTOB: s, p, d, f. DnekrpoHHbIe POopMyIBI UX aTOMOB (B
o0111eM BHIE).

9. Honbl. DneKkTpoHHBIE (OPMYIIBI AJIEMEHTAPHBIX MOHOB. THIIBI 3JIEMEHTApHBIX HOHOB IO
CTPOEHHIO MIEKTPOHHBIX 000JI0YEK.

HN3y4yuB 3TN BONPOCHI, BHIMOJHUTE NMCbMEHHO CJIeAyolue
3aJaHMA:

Bapuant Ne 1

1. B kakoMm mepuone, rpyIre, MOATPYMNE HAXOASITCS JJIEMEHTHI, SJEKTPOHHBIE (OPMYIIBI
BAJICHTHOTO CIIOS KOTOPBIX: ...5s?5p*; ...4d'%5s2? Hazosute »>tm >mementhl. K Kakum
ceMelCcTBaM OHH OTHOCSITCS?

2. CocraBpTe IIOJHBIE D3JIEKTPOHHBIE (QOPMYIBI M DJICKTPOHHO-CTPYKTYPHBIC JIHATPAMMBI
BaJIEHTHOTO cjiog aToMoB: Pb; Cs; Zn.

3. Hcxoms w3 monoxenus B [IC, Ha30BHTE DJJIEMEHT C TOPSIKOBBIM HOMEpoM 25,
OXapaKkTepU3yHTE CBOMCTBA 3TOTO AJIEMEHTa (METaT WM HEMETajlul) U ero COeAMHEHUU
(BBICIIIETO OKCHJIa U COOTBETCTBYIOIIETO MY THIPOKCHIA).

Bapuant Ne 2
1. B kakoMm TiepHoje, TpyIIe, MOATPYINe HAXOMATCA JIEMEHTHI, HJIEKTPOHHBIE (OPMYJIBI
BAlleHTHOTO CJOS KOTOPHIX: ...3s%; ...2s°2p'? HasoBure oTu smemenTs.. K Kakum

ceMeicTBaM OHU OTHOCATCA?

2. CocraBpTe TIOJHBIE 3JEKTPOHHBIE (OPMYJBI U DIEKTPOHHO-CTPYKTYpPHBIC JHarpaMMbl
BajeHTHOrO ciiost atomos: C; Sr; Cr.

3. HUcxoms w3 momoxenws B I[IC, Ha30BUTE D3JIEMEHT C MOPSAKOBEIM HOMEpPOM 7,
OXapakTepu3yiiTe CBOICTBAa 3TOro AyIeMeHTa (MEeTajul WM HEMEeTalul) U €ro COeAMHEHUI
(BBICIIIETO OKCHJIa U COOTBETCTBYIOIIETO EMY THIPOKCH/IA).
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Bapuant Ne 3
B xakoMm mepuwoje, rpynme, MOJATPYIIE HAXOAATCS SJIEMEHTHI, JJICKTPOHHBIC (POpMYIIBI
BAJICHTHOTO CIIOS KOTOPBHIX: ...5s% ...3d}4s?? Hasoeure 3t smementsl. K Kkakum

ceMelicTBaM OHU OTHOCSTCS?

CocraBbTe TIOJIHBIE JJICKTPOHHBIC (OPMYJBI U BJIEKTPOHHO-CTPYKTYpPHBIE JTUArPaMMBbl
BaJIeHTHOrO cjiost atoMoB: P; Ca; Cu.

Ucxons wu3 mnonoxenus B IIC, Ha30BUTE »3JIEMEHT C MOPSIKOBBIM HOMEpoM 24,
O0XapaKTepu3yuTe CBOMCTBA 3TOTO 3jeMeHTa (MEeTayul WIM HEMETal) U €ro COCAMHEHUI
(BBICIIIETO OKCHJIa U COOTBETCTBYIOIIETO MY THIPOKCH/IA).

Bapuant Ne 4
B xakoMm mepumoje, rpynme, HOJATPYINE HAXOAATCS SJIEMEHTHI, JJICKTPOHHBIC (BOPMYIIBI
BAJICHTHOTO CJIOSl KOTOPBIX: ...4s?4p’; ...3d'%4s'? HasoBure »tm smementhl. K Kakum

ceMelcTBaM OHH OTHOCATCS?

CocTaBpTe TMOJHBIC AJIEKTPOHHBIE (OPMYIBI M DIEKTPOHHO-CTPYKTYpPHBIE TUArpamMMbl
BajeHTHoro ciost atomoB: N; K; Mn.

Ucxons u3 mnonoxenus B IIC, Ha30BUTE »3JIEMEHT C TMOPSIKOBBIM HOMEpoMm 14,
O0XapaKTepU3yruTe CBOMCTBA ATOTO 3jeMeHTa (MEeTaul WIM HEMETal) U €ro COCAMHEHUI
(BBICIIIETO OKCHJIA M COOTBETCTBYIOIIETO €MY THIPOKCH/IA).

Bapuant Ne 5
B kakom mepmoze, rpymrme, MOATPYIIE HAXOAATCS AJIEMEHTHI, JIEKTPOHHBIE (HOPMYIBI
BAJIGHTHOTO CIIOA KOTOPHIX: ...5s?5p*; ...3d’4s?? HaszosuTe >TH dnmemeHTH. K Kakum

ceMercTBaM OHH OTHOCATCS?

CocTaBbTe TOJHBIC JJICKTPOHHBIC (OPMYIBI M 3JCKTPOHHO-CTPYKTYpPHBIC JHArpaMMBbI
BAJIEHTHOTO cJiog aToMoB: As; Ba; Co.

Ucxons w3 monoxenuss B [IC, Ha30BUTE DSJIEMEHT C MOPSAKOBBIM HOMepoMm 12,
OXapaKkTEepPHU3yHTe CBOMCTBAa 3TOr0 yIeMeHTa (METaul WM HEMETall) U €ro COCAMHEHUIt
(BBICILIETO OKCHIA U COOTBETCTBYIOIIETO €My THIPOKCHUIA).

Bapuanrt Ne 6
B kakom mepuope, rpyre, MOATPYNIE HAXOASATCS SJIEMEHTHI, AJIEKTPOHHBIC (OPMYITBI
BAJIGHTHOTO CNOS KOTOpHIX: ...3s23p° ....3d°4s!? HazoBure stm smementel. K kakmm

ceMelcTBaM OHU OTHOCSITCS?

CocTaBbTe TIOJHBIC DJICKTPOHHBIE (OPMYIBI M 3JICKTPOHHO-CTPYKTYpPHBIC JHArpaMMbl
BajleHTHOTO citost atoMoB: Li; Al; Ag.

Hcxons w3 monoxenuss B [IC, Ha30BUTE DSJIEMEHT C MOPSAKOBBIM HOMepoMm 13,
OXapaKkTEepPHU3yiTe CBOMCTBA 3TOr0 3jIeMeHTa (METaul WM HEMETAaUl) U €ro COCAMHEHUI
(BBICILIETO OKCHJIA U COOTBETCTBYIOIIETO €My THIPOKCHUIA).

Bapuant Ne 7
B kakom mnepuojne, rpymme, HOATPYIIE HAXOAATCA 3JIEMEHTHI, AJIEKTPOHHBIE (DOPMYIIbI
BAJIGHTHOTO CJIOSl KOTOpBIX: ...3s%  ...4d°5s?? HasoBure 3Tm smeMeHThl. K Kakum

CEMEMCTBAM OHM OTHOCSTCA?

CocTaBbTe TOJHBIC JJIEKTPOHHBIE (OPMYIBI M DIEKTPOHHO-CTPYKTYPHBIC TUATrpaMMbI
BaJICHTHOTO CJIosi aToMOB: MQ; Se; Fe.

Ucxons wu3 mnonoxenuss B IIC, Ha3oBUTE »3JIEMEHT C MOPSAAKOBBIM HOMEpoM 33,
OXapaKTepU3yruTe CBOMCTBA ATOTO 3JeMeHTa (METaul WIM HEMETAl) U €ro COCAMHEHUI
(BBICILIETO OKCHJIA U COOTBETCTBYIOIIETO €My TUJIPOKCUIA).
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Bapuant Ne 8
1. B KkakoMm mepuoze, TpyIie, MOATPYIIe HAXOMATCA SIEMEHTHI, JEKTPOHHBIE (HOPMYIIBI
BAJIGHTHOTO /oSl KOTOpwIX: ...5sl; ...5s?5p3? HasoBure 5Tu snmemenTsl. K  Kakum

cemelicTBaM OHU OTHOCSITCS?

2. CocraBpTe TMOJIHBIE DSJIEKTPOHHBIE (QOPMYIBI U BJICKTPOHHO-CTPYKTYPHBIE JIHATPAMMEBI
BasyieHTHOTO cjiog atoMoB: Na; S; Co.

3. Hcxoms w3 monoxenus B IIC, Ha3oBHTE OJIEMEHT C TMOPSIKOBEIM HOMepoMm 16,
OXapaKTepU3yHWTe CBOMCTBA ITOTO 3jeMeHTa (METaul WIM HEMETal) U €ro COCAMHEHUI
(BBICILIETO OKCH/IA U COOTBETCTBYIOIIETO €My THJIPOKCUIA).

3agaHue /151 CAMOCTOAITEILHON PadoThI.

Tema: «OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PC€aKIUH. anamﬂem/m B COCTAaBJICHHH
OKHC/JIUTECJIbHO-BOCCTAHOBHUTEIbHbBIX pealcum“l»

[TucbMEHHO OTBETUTH HA CJIEAYIOIINE BOIIPOCHL:

1. Yro Takoe CTeneHb OKUCIECHUS?

2. Kak omnpepnensiercst 3Hau€HUE CTEIIEHN OKUCICHUA?

3. Kak o0o3Hauaercst cTerneHb OKUCICHUS ?

4. Beernia tu cTeneHb OKUCIIEHUS Y XUMUUECKUX JIEMEHTOB BEJIMYMHA IIOCTOSIHHAS?
[TpuBenuTe NpUMEpPHI U JOKAKUTE CBOU CYXKIACHHUS.

5. Kakyto cTeneHb OKUCICHHUSI UMEIOT aTOMbl XUMUUYECKHX 3JIEMEHTOB, BXOJSIIUX B
cocraB npocTeix Bemects? [IpuBeaure npumepsl. YeM 3T0 00BACHUTH?

6. Kakyro creneHb oKHCIeHHs UMEIOT cepa, pochop B mpocTtoM Bemiectse? Uem 310
O00BSACHUTH?

7. Kakyto cTerneHb OKHUCICHUS MPOSIBISIFOT \aTOMBI METAIIOB?

8. Kakyro cTeneHb OKUCIEHUS MPOSIBISAIOT HeMeTauTbl (Kpome ¢ropa)?

9. B coenunenusx Hemerayios (Harpumep: PCls) oqHOro u TOro e nepuoaa
OTPULIATENIbHYIO CTETIEHb OKUCIICHUS KaKOW OyJeT UMETh IE€MEHT?

10. B coeqMHEHNAX XUMUUYECKUX AJIEMEHTOB HEMETAJUIOB OJJHOM M TOM 7K€ MOATrpYIIIbI
KaKOM dJIEMEHT Oy/IeT MMEeTh OTPHUIIATEIIbHYIO CTeNeHb OKKcIeHus? (Hampumep: SO3).

3amanue.
3aKOHYUTH 3alKCh NPHUBEICHHBIX HIDKE YPaBHEHHMH XHMHUECKUX pPEaKIuid, paccTaBUTh

KO PUITMEHTH U yKa3aTh THUN XUMHUYECKHUX PEAKIUH M OTMETUTh KaKHUE W3 HUX SBIISTFOTCS
OKHCIIMTEILHO-BOCCTAHOBUTEIILHBIMU

HgO —» 7+ 021

HNO3z+ KOH — ? + ?

Zn +HCIl — ZnClo + ?

SO3+ H20 — ?

C+02,— CO2

Kaxkue u3 3Tux peakuuii ConpoBOXKAAIOTCS BBIJCICHUEM TEIUIA, & KAKUE MOTJIOIIEHUEM TEeTUIOThI?
Kaxk Ha3piBaroTcs Takue peakuuu? PaccTaBuTh CTENEHN OKUCICHUS B KaXKJIOM AJIEMEHTE.

2. BelnmonHenue 3amaHuil.

YpaBHATh XUMUYECKUE PEAKIIUU METOIOM AJIEKTPOHHOTO OanaHca.
BapuanT 1. a) KC103 = KCI + O2

0) F2 + HLO =HF + O2
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Bapuanr 2. a) Al + H2SOs — Al2(SO4)3+ H2 1
6) K+ H20 — KOH + H2t

Bapuant 3. a) KJ + Cl; = KCI + J,
6) NaBr + Cl2 = NaCl + Br»

BapuanT 4. CoctaBUTh ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pEeaKLUi
a) aJIIOMUHUS C KUCIOPOAOM;
0) xese3a ¢ XJIOpOM;
B) JIUTHS C CEpOM
Bapuant 5. Kakoe KOIuM4ecTBO 3JE€KTPOHOB TEPSIET WIM MPUCOCAUHSAET YaCTULA B CIEAYIOIIMX
mporeccax:
0 +2
a) Cu— Cu
+2 43
0) Fe — Fe
0 -1
B) Br — Br
0 +4
rS—S

Bapuanr 5.

3aKOHUYUTH YpaBHEHUS peaKlUi U pacCcTaBUTh KO3PPHUIIMEHTH METOJOM AIEKTPOHHOIO OajlaHca
1) Zn + H2SO4p)—

2)S +7Zn —

3)S+H:—

4) Na + H2O —

5) Na+Cl; —

6) Li + N2 —

7) N2 + Mg —

8) Al+ 0 —

9) Cu + HNO3@p) — Cu(NO3z)2 + NO + H20

10) Ca + HNOgz@p) — Ca(NO3)2 + NHsNO3 + H20
11) NHsz + O2 — NO + H20

12) NHs + O2 — N2 + H20

Ju¢depeHuMpoOBaHHAS CAMOCTOATEIbHAA Pa0d0Ta 110 BApDHAHTAM

BapuanTt 1 (06sier4eHHBII)

CocraBbTe ypaBHEHUS PEAKIIN, BBIPAKEHHBIX CXEMaMHu:

Na’ — Na*, CI% — 2CI°

VkaxuTe, Kakue dSJIEMEHTbl B JaHHOM CJlydae SBISIOTCS OKHUCIMTEIAIMH U Kakue
BOCCTAaHOBHUTEIISIMHU.

Bapuanr 2 (cpenneit TpyaHOCTH)

Omnpeznenute CTENEHN OKUCIEHHUS KaXKIOTro 3JEMEHTa U paccTaBbTe KOI()(UIIUEHTHI, UCTIONb3YS
METOJ IEKTPOHHOTO OanaHca, B CIEIYIOIUX €PABHEHUAX PEAKIIMMI:

K+ H20 — KOH + Hx1
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F2 + H, O — HF + O27

BapuaHT 3 (MOBBIIIICHHOMW TPYIHOCTH)

CocraBbTe YpaBHEHHS pEaKIU, OCYIIESCTBIISIEMBIX MPH TOCIEAYIONIEM IePEX0/Ie:

Cs — CsOH — CsCl

Kakas w3 »THX peakiuii OTHOCHUTCS K OKHCIHTEIBbHO — BOCCTaHOBUTENBHBEIM? OTBET
MOJTBEPAUTE METOIOM AJIEKTPOHHOTO OallaHca.

Tema. Oxkucnumenvno-eoccmanosumenvhule peakyuu. Memoo noaypeaxuyuil.

Bonpocs! /151 caMOCTOATEIbHOI BHEAyIUTOPHOIi MOAT0TOBKH
K 3aHATHIO:
Kakune peakiinu Ha3bIBAIOTCSI OKUCIUTEFHO-BOCCTAHOBUTEIIbHBIMHA?
DNEKTPOHHAs TEOPUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKITHIA.
THITBI OKUCITUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA.
Uro HasbiBaeTcs cranaapTHeiM OB-norennuanom cuctemsr? Kak onpeaenstor HampaBieHHe
OB-peakiuu no 31adennto OB-norennuanos?
5. Kakas cymectByet B3auMocBsi3b Mexay AG® u AE® (DJIC) OB-peakiiu mpu CTaHIapTHBIX
YCIOBHAX (Kakoi (OpMyIIoi 3Ta B3aUMOCBSI3b BBIpaxaeTcs)?

NS

N3y4uB 3TH BONPOCHI, BHINOJHUTE MUCbMEHHO CJeyIolme
3aaHus:
Bapuant Ne 1
CoctaBbTe CXeMbl 3JEKTpOHHOro OamaHca. PacctaBbTe KOI(OUIIMEHTBHI, YKaKHUTE
OKHUCJIUTEb U BOCCTAHOBUTEb, IPOLIECCHl BOCCTAHOBIIEHUS M OKUCIICHUSI:
1) KIO3 + NazSO3 + H2SO4 — I2 + Na2SO4 + K2SO4 + H20
2) MnSO4 + KlO4 + H20 — HMnO4 + KIO3 + H2SO4
3) As203+ I + KOH — KI + K3AsO4 + H20
4) MnO;+ KCIO3 + KOH — KoMnO4+ KCI + H.0
Bapuant Ne 2
CocraBpTe CXeMbl JJIEKTpOHHOro ©OanaHca. PaccraBbTe KO3(QQUIMEHTHI, YKaXHUTe
OKHCJIUTEIb U BOCCTAHOBUTEIB, IIPOLIECCH] BOCCTAHOBIICHUS U OKUCIICHUS:
1) H02+ KMnOs— O2+ MnO; + KOH + H.0
2) MnCl; + KBrOsz + KOH — MnO- + KBr + KCI + H20
3) Cu + HNOgz(xonw) = CU(NOs3)2 + NO2 + H20
4) KsS + K2Cr07 + H2,O — Cr(OH)3 + S + KOH
Bapuant Ne 3
CoctaBpTe CXeMBl 3JEKTpOHHOro OamaHca. PacctaBbTe KOI(UIUMEHTHI, YKaXKHUTE
OKHUCJIUTEh U BOCCTAHOBUTEIb, MPOLIECCH] BOCCTAHOBIICHUS U OKUCIICHUS:
1) Cr203+ KClO3+ KOH — K2CrO4+ KCI + H20
2) NO2+ O2+ NaOH — NaNOs+H:0
3) Cr2(S04)3 + KMnOs + H20 — H2Cr207 + MnO2 + KoSO4 + HaSO4
4) Cl2+ KOH — KCI + KCIO + H.0
Bapuant Ne 4
CocraBpTe CXeMbl DJJEKTpOHHOro OanmaHca. PaccraBbTe KOI(QQUIMEHTHI, YKaXHUTe
OKHUCJIUTEh U BOCCTAHOBUTEID, IPOLIECCH] BOCCTAHOBIIEHUS U OKUCIICHUS:

1) Zn + HNO3(pass) = ZN(NO3)2 + N2O + H20O
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2) NaCrO2 + PbO; + NaOH — Na;CrO4 + Na2PbO2 + H.0
3) Al + NaOH + H20 — Na[AI(OH)4] + H2
4) KMnO4 + HClI — MnCl: + Cl2 + KCI + H20
Bapuant Ne 5
CocraBpTe CXEMBI 3JEKTpOHHOro OamaHca. PacctaBbTe KOI(DOUIMEHTHI, YKaXUTE
OKHCITUTENh U BOCCTAHOBUTEIIb, TIPOILIECCHl BOCCTAHOBJICHUS U OKUCIICHUS:
1) Zn+ NaOH + H20 — Naz[Zn(OH)4] + H2
2) Cu + HNO3(pass) — Cu(NO3)2 + NO + H20
3) SO2 + KMnO4 + H20 — H2S04 + K2SO4 + MNSO4 + H20
4) Cr203+ Bra+ NaOH — Na,CrO4 + NaBr + H20
Bapuant Ne 6
CoctaBbTe CXEMbI JJIEKTpOHHOro OamaHca. PaccraBbTe KOI(DOUIIMCHTBI, YKaXKUTE
OKHCITUTENh © BOCCTAHOBUTEIb, TIPOLIECCHl BOCCTAHOBIICHHS U OKHCIICHUS:
1) KMnOs + KOH + SnCl; - KoMnOs + K>SnO3 + KCI + H.0
2) SO2+ HNOs+ H2O — H2SO4+ NO
3) KCr(SO4)2+ Br2+ KOH — K>CrOs+ KBr + KoSO4+ H20
4) AsH3 + AgNO3 + H,O — H3AsO3z + Ag + HNOs

Bapuant Ne 7
CocTaBbTE CXEMBEI QJICKTPOHHOI'O Oamanca. Paccrasnre KO3(1)(1)I/IHI/IGHTBI, YKa)KUTC
OKHCJIWTCIIb U BOCCTAHOBUTCIIb, IPOUCCCHI BOCCTAHOBJICHUA U OKUCJICHUA:
1) KMnO4 + NaNO2 + H2SOs — MnSO4+ NaNO3z + K2SO4+ H20
2) NO2+ NaOH — NaNO2+ NaNOz + Hx0O
3) HxS+HNO3— S+ NO2 + H0O
4) Mg + H2SOs(xorn) = MgSO4 + HaS + H20

Bapuant Ne 8
CoctaBbTe CXeMBbl 3JEKTpOHHOro OamaHca. PaccraBbTe KOI((UIMEHTHI, YKaXKHUTE
OKHUCJIUTEh U BOCCTAHOBUTEIb, POLIECCH] BOCCTAHOBIIEHUS U OKUCIICHUS:

1) KMnOgs+ KBr + H2SO4 — MnSQO4 + Brz + K2SO4 + H20

2) S+ KOH — K>S + K2S0O3 + H.0

3) KNO:z + Kl + H2SO4 — I2 + NO + K2SO4 + H20

4) HIOs+Hx02 — 12+ 02 + HO

3anaHue 1J151 CAMOCTOAITE/IbHOI Pa0doThI MO TeMe
«OCHOBBI XUMHY€ECKOI TEPMOAUHAMMKH, XMMHYECKOI0 U ()a30BOr0 paBHOBECHUS)
Bonpocui:

1. KakoBa CBsI3p MEXIY TEIIOBBIM dPQPeKToM peakiuu Qp U M3MEeHeHHeM dHTanbiuu AH?
3aBUCAT U TEIIOBOM 3(h(HEKT peakuu OT MyTH PeaKkIuu?

2. Cdopmynupyiite 3akon I'ecca. Ilpu kakux ycimoBusax cmpaBeyiuB 3akoH [ecca? Uro
Ha3bIBACTCS TETUIOBBIM 2 (HEKTOM peakiuu?

3. Kak paccuurath TeruioBoi 3(PQeKT peakuuu, MOoJb3ysICh BEIWYMHAMHU CTaHIAPTHBIX
TertoT obpaszoBanus BeriectBa? bymer nu AH peakumu Hz + Clo= 2HCI Ttemmoroi
obpazosanust HCI?

4. Yto HazbIBaeTCs TEMI0TOM 00pa3oBanusa? byzaer inu TenaoBoi 3GppexT peakuu
HCI + NaOH = NaCl + H20 renuoroii oopa3zoBanust H20O?

5. Uro Ha3piBaeTcs cTaHAApTHBIMU yciaoBusMH? Kak M3MeHseTCs SHTaIbIMS CUCTEMBI IPU
SHAOTEPMHUUYECKUX PEAKLUAX?

6. Kak n3MeHseTcs SHTaIbINUS CUCTEMBI TP HIK30TEPMUUECKUX PEAKIIUAX?
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7. Kak wu3MeHsercs BeJIMYMHA OSHTPONMU MPU CaMOIPOU3BOJIBHBIX IIpoleccax B
M30JIMPOBaHHBIX CUCTEMAX U ouemMy?

8. Kak pemaercs Bompoc O HalpaBlI€HHMM CAMOIPOM3BOJBHBIX  IPOLIECCOB B
HEM30JMPOBAHHBIX CHCTEMaxX Ha OCHOBE H300apHO-M30TEPMUYECKOTO M H30XOPHO-
M30TEPMHUYECKOr0 MOTEHINATIOB?

9. Kakas cucrema Oosyee ycTOHUYMBA: C BBICOKMM HJIM HHU3KHUM 3HAYCHHEM H300apHO-
M30TEPMHUYECKOro oTeHIuana?

10. KakoBa cBSI3b MEX1y U3MEHEHHEM M300apHO-U30TEPMUYECKOTO MOTEHINANA, SHTAIBITUN
Y SHTPOIMHU IIPU NOCTOSHHON Temreparype?

11. Kaxkoe mpaBmWIIO JIGKHUT B OCHOBE (pa3oBOro paBHOBeCHS?

12. Yo Takoe ¢aza? Kakoe makcumanabHOE YUCIIO (pa3 UMeeT JBYXKOMIIOHEHTHas cuctema?

13. Yro Ttakoe kommoHeHT? Kakoe 4YHCIO KOMIIOHGHTOB MOXET OBITh B OjHO(a3HOU
cucreme?

14. Yem xapakTepHa 3BTeKTHUECKast Touka? IIpakTuueckoe 3HaYEHUE CUCTEM, OTBEYAIOLIUX
3TOMY COCTaBY.

15. IlpuBeauTte AuarpaMMbl COCTOSIHHUS TBYXKOMIIOHEHTHBIX CHCTEM, CMEIIMBAIOIIUXCS KaK
B )KMJIKOM, TaK 1 B TBEPJIOM COCTOSIHUH, U TOJIBKO B )KUIKOM COCTOSIHUU.

16. Cxombko (a3 B OJHOKOMIIOHEHTHOW CHCTEME, COJEpIKaIlei HACHIIICHHBIN map?
I'eTeporeHHa WM roMOreHHa 3Ta cucrema?

17. KakoBo MakcumaiibHOE 4HClo (a3 B OJHOKOMIIOHEHTHOH cucteme? UeMy paBHO mpH
3TOM YHCJIO CTeNeHel CBOOOIbI M YTO 3TO 03HAYaeT?

18. Haueptute muarpamMMy COCTOSHHSI BOABI M YKQ)KHTE TOYKOW COCTOSIHUE CHUCTEMBI, B
KOTOPOM YMCIIO cTeneHeit cBoOO bl paBHO eAuHHULEe. UTO 3TO 03HayaeT?

19. Kak 3aBHCHUT JaBJIeHUE HACBIIIIEHHOTO Mapa OT TEMITEPATyphI?

20. Kakas cucrema Ha3bIBaeTcs 6e3BapuaHTHOM? [IpuBenure npumep.

21. Kaxkas cuctema HaszpiBaeTcsi OuBapuanTHoii? [IpuBenure npumep.

22. Kak onpenenuTb TeMmMIepaTypy 3aMep3aHusi pacTBOpa M YUCTOIO PACTBOPHUTENS IO
JarpaMMe COCTOsTHUS BOJIbI? JlaliTe 000CHOBaHKE ATOTO ONPEICIICHHS.

23. Kak n3MeHsieTcs temreparypa KUIeHHs BOJIbI TP YBEITMUEHUH BHEIIHETO JaBIeHUA?

24. Chopmynupyiite 3akoH Payns, onuchIBarOmMi M3MEHEHUE ABJICHUS HACBHIIICHHOTO
napa pacTBOPUTENS C yBEJIMYEHHUEM KOHIIEHTPAllMU PAacTBOPEHHOro BeulectBa. Jlaiite
00BSICHEHHE 3TOMY U3MEHEHHUIO.

25. Ilpu kakux KOHUEHTpanuax (OOJIBIINX MM MalbIX) BepeH 3akoH Paynsa? [Touemy?

26. ITouemy [Tt pacTBOPOB ANEKTPOIUTOB B 3aKOH Paynst ciemyer BBOIUTh W30TOHUYECKUH
kodpuuneHt (koapduuuent Bant-I'odda)?

27. Kak w3MeHseTcss TemIeparypa 3aMep3aHds pacTBOpa TIPU  YBEIUYCHHUH  €T0
koH1eHTpauuu? I[IpuBenute rpaduk U yKaxxure 3T0 U3MEHEHHE.

28. UYto Ha3pIBaeTCsl KOHCTAHTOM PAaBHOBECHS M KaKOe €€ TPaKTHIeCKOe 3HaYeHUE?

29. Kak omnpenenuTh KOHCTAHTY paBHOBECHUs, TMOJb3YACh TaOJIMIAMU CTaHAAPTHBIX
TEPMOJINHAMHYECKUX BEINIHH?

30. ChopmynupyiiTe NPUHLIMII CMEIIEHUS pPaBHOBECHUH, Ha3bIBaeMbld mpuHUMIOM Jle-
[arense.

31. Kak wu3MeHseTcs KOHCTaHTa pPABHOBECHS IIPH YBEJIMYEHUU TEMIIEpaTyphl s
9K30TEPMHYECKUX PEAKIIHL?

32. Kak ompenenuTh KOHCTAaHTY paBHOBECUS INpHU JIOOOW Temreparype, €Cid H3BECTHA
KOHCTaHTa paBHOBECHSI IPH CTAaHJAPTHBIX YCIOBUIX?

33. Ilpu xakux Temneparypax (BBICOKHX MJIM HU3KUX) CIEAYET MPOBOIAUTH SK30TePMUYECKUE
peaKIyu, 4TOObI MOTYYUTh OONBIION BBIXO/ POJYKTOB?
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34. Tlpu kakux Temreparypax (BbICOKMX MM HU3KHUX) CIEAYET IPOBOIUTH SHIOTCPMHUUCCKUC
peaKiyu, 9To0BI MOTYIUTh OOIBIION BBIXO/] MPOYKTOB?
35. UT0 Ha3bIBaCTCS TETEPOrCHHBIM PABHOBECHEM M KaK BBIPAXKAETCSI KOHCTAHTAa PABHOBECHS
peakuuu CaCO3 = CaO + CO2?
3aBUCHT JIM KOHCTaHTa PABHOBECHS OT KOHIIEHTPAIMM BEIECTB, B3SITHIX [UIS MPOBEACHUS
peakuuu?

8. OueHoYHbBIe CPpeACTBA /ISl TEKYIIero KOHTPOJIS yCIeBaeMOCTH, py0e:KHO# aTTecTalliy H
NPOMEKYTOYHOM aTTECTALMH 110 HTOraM OCBOCHHS JMCIUILIHHBI.

8.1. ®@opmbl padoThl cTyaeHTOB. POpMBI pabOTHI: KOHCYJIbTAI[MH, MPAKTUYECKUE
3aHATHS,, PEUTUHIOBbIE  KOMIBIOTEPHBIE  TECTHPOBAaHHUS, CAMOCTOSITENbHbIE  PabOTHI,
MHTEPAaKTUBHbIE 3aHATHS.

8.2. Buabl KOHTpPOJIsi: TEKyUIMi (HAa MPAKTUYECKUX 3aHATHUAX), MPOMEXKYTOUHBII
(MO TBHOE TECTHPOBAHKE), UTOTOBBIH (IK3aMEH).

IIpoBepka kauecTBa YCBOCHMsI 3HAHUH OCYILECTBISAETCS HE TOJIBKO B YCTHOW, HO U B
nucbMeHHoU ¢opme. [IpoBenenne pasHbIXx 1O (popMe W MO 00BEMY YCTHBIX W NMHUCHMEHHBIX
paboT AUCLUIUIMHUPYET CTYACHTA, NAET MPernoiaBaTelll0 OCHOBaHHUE Ul OOBEKTUBHOM OLEHKH
3HAHUM Ka)XJ0ro CTyJIEHTa IpH BbIBEACHUM CYMMapHOro Oaiia, IO3BOJISIET CTYAEHTY
IPEJCTaBUTh YPOBEHb COOCTBEHHBIX 3HAHMU MO NpeIMETY, YBUAETh CBOM CUJIbHbIE U cialble
CTOPOHBI, YTOOBI YYECTh UX MPU MOATOTOBKE K IK3aMEHY.

Bujibl TeKyIero KOHTpoJIs:

a) YCTHBIN ()POHTAIBHBIN MM WHAWBHYATbHBIH OPOC;

0) mMCbMEHHasi caMOCTOATEeNbHAsE KOHTPOJIbHAs padoTa;

B) YCTHOE M3JI0KEHUE COJIEP’KaHUsl IPOYMTAHHOTO B paMKaX CaMOCTOSITENIbHOM paboThI;

I') YCTHOE BBICTYIUIEHHE TI0 TEME 00CYXKIEHHUSL.

ITpoMeKyTOYHLIN KOHTPOIb

JucuumnirHa pa3buta Ha MOAYNH, KOTOpBIE MPEACTaBIAIOT COOON JIOTMYECKH 3aBEpLICHHBIC
4acTu paboued MporpaMMmbl Kypca U SIBISIIOTCS TEM KOMIUIEKCOM 3HAHUW M YMEHHUM, KOTOpbIE
noJyiexar KOHTpoiro. KoHTpoab ocBOeHUs: MOy el BKIIIoYaeT B ce0sl TECTUPOBAHUS B paMKax
OaIbHO-PEUTUHIOBOM CHCTEMBI, IPEAYCMOTPEHHBIX paboyeil mporpaMMoil AUCIUIIINHBL.

B koHIe cemecTpa NpOBOANUTCS KOHTPOJIBHOE MEPOIIPUATHE: DK3AMEH.

[IpoMexyTOUHBII KOHTPOJIb OCYIIECTBISETCS M0 OAIIbHO-PEUTUHIOBON CHCTEME.

8.3. Meroauka ¢opmMupoBaHus pe3yabTHpPYIOIIel oumeHkH. lToroBas oleHka
CKJIQ/IIBAETCSl KaK CpEJAHEB3BEUIEHHAas IO pe3yjbTaTaM BCEX OLIEHMBAeMbIX padOT Ha
IPOTSKEHUM CEMECTPA, Ky/a BXOAAT MOCELIEHUE JEKINH U CEMUHAPOB, OTBETHI U JOIMOJHEHUS
HAa CEeMHHapaxX, KOHTPOJbHbIE pabOThl (KOHTPOJIbHBIE Cpe3bl IO HWTOraM MOAYIf),
JIOTIOJTHUTEIIBHBIE OLIEHKH 10 pedepaTraM, CeMECTPOBBIH SK3aMEH.
3HaHus CTy/IeHTOB oleHuBatoTcs o 100-0amibHOI cucteMme:
3a BBINOJHEHME 33/IaHUI TEKYLIEro M MPOMEXYTOUHOTO KOHTPOJIS CTYIEHT MOXeT HalOparth
MakcuMabHO 50 GaioB: 1Mo 25 6amIoB 3a KaxAbld MOAYJIh (MOIYJb BKIIOYAET B ce0s paboTy
Ha J1a00paTOPHBIX 3aHATHIX U KOHTPOJIbHYIO PadoTy).

@dopma TpOBEIEHMS UTOrOBOIO 3K3aMeHa IO JUCLUIUIMHE «BBeneHue B XUMHIO» —

ycTHas. Pe3ynpTupyromas »5>K3aMEHAlMOHHAs OLICHKA OIPEEseTcs B COOTBETCTBUU C
[Tonoxennem COI'Y 0 6amibHO-PEUTHHIOBON CHCTEME OLICHKH 3HAHUI CTYJICHTOB.
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BAJIYIBHASA CTPYKTYPA OLHEHKMU.
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Dopma kKonmpoaa

Mun.
KOJI-BO
0aJ1710B

Makec.
KO0JI-BO
0aJ110B

Texywian oyenka CTyJeHTa B TeUeHHE 1-8 HEETU COCTOUT U3:

¢ BrInoiHeHNe MMChbMEHHBIX JOMAITHUX 331aHUH 110 TeMaM
3aHATUH U CAaMOCTOATEIILHON pabOThI (KOHCIIEKTOB) (8) — 20 8
=166

e [loaroroBka M OTBETHI HA MPAKTHYECKUX 3aHATHSIX
(KOJIJIOKBUYMBI) —
1609=96

25

1-a pybesicnan konmponvnan paboma (KomnvlomepHoe mecmuposanue)

25

Texywian oyenka crynenta B redenue 10-17 Hepenu cOCTOUT U3:

¢ BbrInonHeHWe TUCHMEHHBIX TOMAIIHUX 3a/IaHUi 110 TeMaM
3aHSTUNA U CAMOCTOSITENIEHOM paboThl (KOHCTIEKTOB) (8) — 20 8
=166

e TloaroroBka M OTBETHI HA MPAKTHUECKUX 3aHATHUSIX
(KOJIJIOKBUYMBI) —
1609=96

25

2-1 pybercnan nucbMeHHAs KOHMPOIbHAA padoma (KomMnvlomepHoe
mecmupoeanue)

25

Hmozo

100

THUITIOBBIE 3AJIAHUA OHEHOYHbBIX CPEJICTB.

BOITPOCHI K PYBEXKHOM KOHTPOJbHOM PABOTE

Xumuueckue cBoiicta kuciot[1], ¢. 37-43, [3], ¢. 257-262

Nk wNE

Xumudeckue cBorcTBa ocHoBaHwmii[1], c. 37-43, [3], c. 248-257

Oxcunpl. Knaccndukanus u HomeHnkiaarypa okcuaos [1], ¢. 37-43, [3], c¢. 55-59
XHUMHYECKHE CBOMCTBA KMCIOTHBIX OKcuaoB [1], €. 37-43, [3], c. 248-257
XUMHUECKUE CBOMCTBAa OCHOBHBIX OKcHI0B[1], €. 37-43, [3], C. 248-257
Xumudeckue cBoiicTBa amporepHbix okcuaos[1], c. 37-43, [3], c. 248-257
Kucnorsl. Kimaccudukanms u HomeHkmatypa kuciaot[1], ¢. 37-43, [3], c. 257-262

Ocuosanwust. Knaccugukarus ocHoBanwuii[1], ¢. 37-43, [3], ¢. 248-257
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10.
11.
12.
13.

14.
15.
16.
17.

18.

19.

20.
21.
22.
23.

24.
25.
26.
27.
28.
29.
30.
31.
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AmboTrepHbIe THIPOKCUIBI , UX XUMUYecKkue cBoiicTa[l], c. 37-43, [3], c. 262-255

Counu. Knaccudukanus u HomeHkinaTypa coieii[1], ¢. 37-43, [3], ¢. 67-74

Xumuueckue cBoiictBa coneii[1], 37-43, [3], c. 265-275

Kucisie u ocuoBubie conu[1], c. 37-43, [3], ¢. 265-275

3akoH coxpaHeHus: Macchl. OCHOBHOE COJEPIKAHHUE ATOMHO-MOJICKYJSPHOTO YYCHHUSI
[1], c. 15-17,

ITpocroe BemecTBO M XuMHUYeckwii aement[1], ¢. 18-20, [3], c. 20-23

3aKOH MOCTOSHCTBA COCTaBa. 3aKOH KpaTHbIX oTHomieHui[1], ¢. 20-23,

Moansipuas macca. KonnuectBo Bemecrsa[l], . 24-26, [3], ¢. 16-20

3akoH 00BEMHBIX OTHOWICHHUH. 3akoH ABoraapo. Hopmanbubie ycinosus[l], c. 23-27,
[3], c. 16-20

VYHuBepcanbHbIl  Ta30BbIi  3akoH. 3akoHbl [eii-Jltoccaka, boins-Mapuorra,
MenneneeBa-Knanetipona[l], c. 28-29, [3], c. 11-14

[Toustue sxBuBajsieHTa. PaKTOP SKBUBAICHTHOCTH. 3aKOH 3KBHBaieHToB[1], C. 29-31,
[3],c. 7-11

Crpoenue atomal[l], c. 37-43, [3], c. 40-53

DHepreTuYeckoe coCTosTHUE AeKkTpoHa B arome[1], ¢. 70-73, [3], c. 40-53

KBanToBsie uncna[l], c. 73-94, [2], c. 87-95

[Mpunmun ITlaynu. DiaekTpoHHas CTPYKTypa aTOMOB M IEPHOAMYECKas CHCTEMa
anementoB[1], ¢. 83-94, [3], c. 83-94

Mzortomsi[1], . 98-101, [3], c. 84-87

KoBasientHas cBs3b. Meton BasieHTHBIX cBsizeii[1], ¢. 113-118, [3], c. 53-62

Henonsipuas u nonsipHast koBajieHTHas cBsizb[1], ¢. 118-127, [2], c. 62-67

Cnoco0bl 00pa3oBaHus KOBaJeHTHO# cBs3u[l], c. 122-127, [2], c. 62-67

Meron MonekyssipHbIX opOuTaneii[1], c. 135-143

Wonnas cea3s[1], €. 143-147, [2], c. 67-70

Bomoponnas ces3s[1], ¢. 147-149, [2], c. 70-73
OKHCIUTENbHO-BOCCTAHOBUTENBHBIEC TPOIIECCHl. METO/T AJIeKTpOHHOTO Oananca. Meron
nonypeakuuii [1], €.256-263

INPUMEPHBIE TECTOBBIE 3AJAHUSA

1. Vkaxure pCaKknunn, KOTOPLIC MOTYT OBITH MPaKTUYCCKU OCYIICCTBUMEIL.
NaCl + Ba(NOs3), =

CuSO4 + NaOH =

KNO3 + NaOH =

CaCl,+ Cr(OH)s =

2. Onpez[eJmTe, KaKHC pCaKIU OTHOCATCA K PECaKIIUAM NOHHOT'O 06MeHa.
2A1(OH)z = A1,03 + 3H.0

Fe + CuSO4 = Cu + FeSOq4

2AgNO3 = 2Ag + 2NO7 + O2

BaC1; + K2CO3 = BaCOs3 + 2KC1

3. OHpCIleJ'II/ITC, KaKue pCakKu HEBO3MOXKHO OCYIICCTBUTD.
2KNO3 + CuSO4 = Cu(NOg)2 + K2SO4

HC1 + NaOH = NaCl + H.0

NazS + ZnCl, = ZnS + 2NaCl

Ca(NOs3)2 + Na2CO3 = CaCOs + 2NaNOs3
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4.YKaxknuTe peakliMi, KOTOPbIe HE MOT'YT ObITh IIPAKTHUUECKH OCYIIIECTBUMBI.

ZnCly + CuSO4 =
FESO4 + NaZSi03 =
KOH + HNO3 =
A1(NO3); + KOH =

5.0mnpenenute, Kakue peakiiii HEBO3MOKHO OCYIIIECTBUTD.
2H3PO4 + 3Ca(OH), = Caz(POs4). + 6H.0

H2SO4 + Cu(OH)2 = CuSO4 + 2H20

MgSO4 + CuCl, = CuSO4 + MgCl;

Zn(OH)2 + 2NaOH = Na»Zn0O. + 2H,0

6. YkaxuTe peakiiuu, KOTOPbIE MOT'YT OBITh IPAKTHYECKU OCYIIIECTBUMEI.
CaCO3+HC1=

Mg(OH). + NaOH =

NaNOs + FeCls =

ZnSO4 + HNO3 =

7.0npenenute, KakKhe peakiii HEBO3MOKHO OCYIIIECTBHUTD.
NazPOs + A1C13 = A1PO4 + 3NaCl

6KC1 + Al(SO4)3 = 3K2SO4 + 2A1Cl3

3HCI + Fe(OH)z = FeClz + 3H20

3HNO3 + A1(OH)3 = A1(NOz3)3 + 3H.0

8.YkaxuTe peakiiuu, KOTOPbIE MOTYT OBITh MPAKTHYECKH OCYIIECTBUMEI.
PbS + AgCl =

NagPO4 + CaClz =

K2SiO3 + NaNO3s =

Mg(OH)2 + KNO3 =

9. Kaxkue u3 cosieii moBepraioTcs THAPOIN3Y:
KCl1

BaSOq4

Na,COs3

CaCla.

10. Kaxkwe u3 coiieit He MOABEPTAOTCS THAPOIIA3Y?
NazPO4

LiCl

AgCl

K2COa.

11. Kakwue u3 coseit rTupoau3yrTCs 10 KaTUOHY?
NaxS

Fex(S04)3

KCIO4

LiCl.

Crpannna 43 u3 56
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12. Kakue u3 coJieid rTuipoIUu3yrOTCs IO aHUOHY?
Cr2(S04)3

Alls

NazSiOs

Cu(C104)z.

13. PacTBOpHI KakHUX COJICH UMEIOT HEUTPAJIbHYIO peakuuio cpenbl (pH = 7)?
Na2S

FeCl

CuSOq4

Kl

14. PacTBOpBI KaKuX cOJIeH UMEIOT IIEJI0YHYI0 peakuuto cpenst (pH>7)?
NaNOs
K2COs3
Li>SO4
CaS0Oa.

15. PacTBOpHI KakuX coyieil UMEIOT KUCITYIO peakiuto cpeasl (pH<7)?
Na2SO4

KC1

Ca(NOs):2

FeCls.

16. B pactBopax kakux cojei heHoIPTaTICHH UMEEeT MAJIMHOBBIH 1IBET:
Rb2CO3

LiNOs

NaCl

AuCls.

17. Kakwue u3 coseit moBepraroTcs THAPOIH3Y:
Ba(NOs)2

ZnCly

KCI

Nal.

18. Kakwue u3 comneil He MOABEPTatOTCs TUAPOIN3Y?
NaClO

K>S

Fex(S04)3

RbNOs3,

19. Kakue u3 coneil rupoau3yroTcs o KaTHOHY?
Li>S

CuBr»

AgNO3

Na.COsa.

20. Kaxkue u3 comneit THAPONHU3YIOTCS TTO aHUOHY?

Crpanuna 44 u3 56
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Pb(NOs3),
CuS
ZnS0Oq
Na2SOs.

21. PacTBOpHI KaKUX COJICH UMEIOT HEUTpaIbHYIO peakiuto cpenbl (pH = 7)?
KCIO4

Fels

CuBr;

KNO..

22. PacTBOpHI KaKUX COJICH UMEIOT MISIOYHYIO peakiuto cpeasl (pH>7)?
LioCO3

KNOs3

CaS0q4

BaSOa.

23. PacTBOpHI KaKHUX COJICH HMEIOT KHCIYIO peaknuto cpenbl (pH<7)?
CaCl,

Na2S

Co(NO3)2

ZnS.

24. B pacTBOpax Kakux COJICH METHJIOBBIA OPAH)KEBBI MMEET JKEITHIH 1BET:
CdCl

Cal

Na2SO4

K2COs.

25. Kakwue u3 coJieil oJIBeprarTcs THAPOITU3Y:
Lil

NaC104

K3POq4

Na2SO0s.

26. Kakwue u3 coJiell He MOABEPrarOTCs THIPOITH3Y?
a) K2CO3

0) CaCl:

B) NaNO>

r) Rb2SO:s.

27. Kakwue u3 coJiell THIPOIU3YIOTCS 110 KATHOHY?
Cs2S

BaCl»

Fe(NOz3)3

KF.

28. Kakue u3 comneit THIPOIU3YIOTCS TI0O aHUOHY?
NaNOs

Crpanunna 45 u3 56
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Al1,(S0a)3
CuC1;
LizPOa.

29. PacTBOpBI KakKUX COJICH UMEIOT HEUTpalIbHYIO peakiuio cpenbl (pH = 7)?
KC10

Ni(NO3)2

Cal

CoSO0s.

30. C Haunboubiieil CKOPOCTHIO P KOMHATHOM TEMIEpaType MPOTEKaeT PeaKIus
B3aNMOJICHCTBHA:

yriepojia ¢ KUCIOPOJOM;

JKeJie3a C paCTBOPOM YKCYCHOM KUCJIOTBHI,

JKeJie3a ¢ COJISTHOM KHUCIIOTOM;

pacTBOPOB I'HIPOKCUAA HATPUS U CEPHOU KUCIIOTHI.

31. C Oonbleli CKOPOCTHIO UJIET B3AUMOAEUCTBUE COJITHOM KUCIIOTHI C:
Cu

Fe

Mg

Zn.

32. Ilpu xoMHATHOI TeMIiepaType ¢ HaubobIlIEeH CKOPOCTHIO IPOTEKAET PEeaKLIUs MEXKY:
NaOH(p-p) uHCI(p-p);

CuO(tB.) uH2SO04(p-p);

CaCOy(tB.) u HCI(p-p);

Zn(tB.) u H2SO4(p-p).

33. B xakoM psly BCE COJIM PEarupyroT ¢ IMHKOM?
CuClz, NaNOg, FeSOq4;

AgNOs3, CuSOs, FeCly;

CaBr,, AgCl, MgSOyg;

NiSO4, MgCly, Cr(NO3)>.

34. B xakoil cxeMe MOYKHO OCYIIIECTBUTh MPEBPAIIEHUSI C TOMOIIBIO BOJIBI U A30THOU KHUCIOTHI?
K20— KOH— KNOs;

CuCl; » Cu(OH)2 — Cu(NOg)2;

ZnSOs— Zn(OH)2 — Na2ZnOy;

CaS0s—Ca(OH)2, —>Ca(NO3)2;

35. Conb cocraBa Fe(OH)2NO; nmeer Ha3Banue:
THIPOHUTPUT XKeJle3a;

THIPOKCOHUTPAT Keye3a;

JIMTHIPOKCOHUTPAT JKENe3a;

JMTHIPOKCOHUTPHUT JKEIIE3a.

36. 'mapokcu Meau pearupyer ¢ pacCTBOPAMH:
NaOH,;
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HCI;
NazSOqy;
Fe(NO3)a.

37. Kakue u3 crieayromux peakiiui BO3MOKHBI?
Zn + HCl—;
Cu + H2S04—;
Zn + NaCl—;
Ag + Fe(NO3)3—.

38. Conb cocraBa FeEOHS nMmeer Ha3BaHue:
rugpocyiabdur xenesa (111);
ruapokcocybhua xeesa (11);
rugpokcocynbdurt xenesa (11);
ruapokcocyibhu xenesa (11).

39. B kakoii cxemMe MOKHO OCYIIECTBUTH MpeBpaiienus pacteopom KOH?
FeCl; — Fe(OH)z — Fez(SO0a)s;
ZnCl2 > Zn(OH)2 — K2[Zn(OH)4];
Ba —»BaO— Ba(OH);;
CuBr2— Cu(OH)2 —»CuO.

40. Tunpodocdar maraus umeet Gopmyny:
Mg3(POs)z2;
MgHPOy;
MgH2POy;
Mg2HPOs.

41. BeiGepute psiji, CoEPKALINI TOIBKO MIEIOYH:
LiOH, CsOH, Ba(OH)2;
KOH, Cu(OH)z, Zn(OH)2;
AIOHSO4, HCIO4, NaOH;
Mg(OH)2, Ca(OH)2, Sr(OH)z;

42. B xakoi cxeMe MOKHO OCYIIECTBUTH MpeBpaiieHus pactBopom NaOH?
FeCls —> Fe(OH)z — Fex(SO04)3;
AICIz > AI(OH)3 — Na[Al(OH)a];
Ba —-BaO— Ba(OH)y;
CuBr— Cu(OH), —»Cu0;

43. Tunpocynbdun xenesa (1) umeer popmyny:
Fe(HSOs)2;
Fe(HCO3)2;
Fe(HS)2;
Fe(HSO4)2;

44. B xakoli cxeMe MOKHO OCYILIECTBUTH NpeBpaiteHus pacteopomM NaOH?
FeCls —> Fe(OH)z — Fex(SO04)3;
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Honoxenue o0 pazpaborke u peanuzanuu OIIOI COT'Y
AICI3—> Al(OH)3 —> Na[AI(OH)d];

Ba —»BaO— Ba(OH)2;
CuBr— Cu(OH). »CuO0;

45. B KakoM psAly XUMUYECKHE JIEMEHTBI PacIOJIOKEHbl B IOPSAIKE BO3PACTAHUS UX aTOMHOIO
pazuyca

Li, Be, B, C,

Be, Mg, Ca, Sr,

N, O, F, Ne,

Na, Mg, Al, Si

46. C yBelnwueHHEM 3apsijia spa OKUCIUTEIbHBIC CBOWCTBA aTOMOB XMMHUYECKHX JSJICMECHTOB
TPETHETO Meproa

YCHUITMBAIOTCS

oca0eBaroT

HE U3MEHSIOTCS

N3MCHAKOTCA HepI/IOI[I/I'-IeCKI/I

47. CaMblii OOJBIIION pajlyc aToMa HMEeT
Bi,

N,

As,

P

48. Xumuueckas CBS3b B OpOMHIE Kaus
KOBAJICHTHAsI HENOJISIPHAS,

KOBAJICHTHAsI MOJISIpHAs,
MEeTaJINYeCKasl,

VMOHHAs

49. CTenieHb OKUCIICHHS, PaBHYIO +3, )Kelie30 UMEET B COCTMHCHUU:
Fe(NOs)2,

FeCls,

Fe2(SO4)3,

K2FeOs..

50. /1514 BeIecTB ¢ METAITMUECKOW KPUCTAITUIECKOM PEIIETKONW HEXapaKTEPHBIM CBOMCTBOM
ABIISACTCA

0eck

BBICOKAS! TETUTONPOBOHOCTh

BBICOKAs! XPYITIKOCTh

BBICOKAI IIJIACTUYHOCTH

S1. 'mpoxcus IMHKa

MPOSIBIISIET TOJIBKO OCHOBHBIE CBOMCTBA
TIPOSIBIISIET TOJIHKO KUCIIOTHBIE CBOMCTBA
MPOSIBIISIET aM(OTEpHBIE CBOICTBA

HE TIPOSIBIISIET KUCIIOTHO-OCHOBHBIX CBOMCTB



CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYrpasnenue J0KyMEeHTHPOBaHHOU uH(popMarmei 7.5.3

MuHUCTEPCTBO Konrekcr opranusammu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)
HayKH U BbIcuiero oopaszosanus PO CTpaHI/IL[a 49 u3 56
OI'BOY BO «COI'Y» Brmagener mporecca 7.5.3: Otaen nokyMeHTo000poTa

Bun JOKYMEHTA: TTonoxenue no AEATEITLHOCTH

Honoxenue o0 pazpaborke u peanuzanuu OIIOI COT'Y

52. K amdoTepHbIM OKCHAAM OTHOCSATCS
SOy,
K20,
Zn0,
N2O

53. Ckoabko cB0OOAHBIX d-opOuTaeil IMeeT aTOM BaHaaKs?

54. ATOM KaKoro 3JIeMeHTa HMeeT 3IeKTPOHHYI0 KoHdHTypammio 1s22522p°3s23pP4s!
K;

Ca;

Ba;

Na.

55. DnexTpoHHas KOH(UTrypanus nona Zn>* coorserctyer hopmyre:
Is?2s%2p*;

Is?25%2p®3s%3pb;

Is?25%2p®3s23p83d1;

1s?25%2p®3s23p®3d1%4s?,

56 Ka1<0171 N3 3JICMCHTOB UMCCT HAMMCHBIICC 3HAUCHUC SHECPTHUU I/IOHI/IBaHI/II/I?
Li;

F;

Fe;

l.

57 KaKYI-O MaKCUMAJIbHYIO CTCTICHb OKHUCJICHUS IIPOABIIACT aTOM HOJ'IOHI/I}I?
0;

6+;

3+;

7+.

58. Kak n3MeHAI0TCsl CBOMCTBA 3JIEMEHTOB B IPYMIaxX U IJIaBHBIX NOArPYNIAX C BO3PaCTaHUEM
MOPSIIKOBOr0 HOMepa?

METaJUINYeCKHEe U HEMETaJUIMYEeCKHe CBOMCTBA 0CIa0eBaloT;

METaJUINYEeCKHE CBOMCTBA BO3PACTAOT, HEMETAJUIMUECKHE 0CIa0eBaloT;

METaJUInYeCKUe CBOMCTBA OCIa0eBal0T, HEMETAJUTMUECKUE BO3PACTAIOT;

METAJUINYECKHE U HEMETAJUINYECKHE CBOWCTBA BO3PACTAOT.

59. DnexTpoHHas hopmyina ...4d°5s! MpUHAIIEKNT XUMIIECKOMY SJIEMEHTY:
Ag;
Tc;
Cr;
Mo.



CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYrpasnenue J0KyMEeHTHPOBaHHOU uH(popMarmei 7.5.3

MuHUCTEPCTBO Konrekcr opranusammu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)
HayKH U BbIcuiero oopaszosanus PO CTpaHI/IL[a 50 n3 56
OI'BOY BO «COI'Y» Brmagener mporecca 7.5.3: Otaen nokyMeHTo000poTa

Bun JOKYMEHTA: TTonoxenue no AEATEITLHOCTH

Honoxenue o0 pazpaborke u peanuzanuu OIIOI COT'Y

60. HaumeHbpIIM 3HaAYEHUEM OHEPIuH UOHU3AIMK aTOMAaCpEau IMIPUBCACHHBIX 3JICMCHTOB
00Ja1aeT 3JIEMEHT C MOPSIKOBBIM HOMEPOM:

26;

56;

30;

82.

61. Ykaxure f-a71eMeHTBI, BHELTHHUE U IPEABHEIIHIE YHEPTETUYECKUE YPOBHU KOTOPBIX HMEIOT
BH:

5fl46d7s?

58?75

5f46cE7S

4f450%6s?.

[Tpu snextponuse Boauoro pacteopa KCl Ha karone BeigenseTcs:
KaJInii,

XJI0p,

BOJIOPO/I,

KHUCJIOPO/I.

63. Ilpu snexkrponuse Boanoro pactBopa KCI| Ha anome BeiaensieTcs:
KaJInii,

XJI0p,

BOJIOPO/I,

KHUCJIOPOA.

64.B peakin: KMnO4 + HCl(xon11.) — MapraHel] IPUHUMAET .... JJIEKTPOHOB:
3,

4,
35,
6.

65.Kaxoit 13 mpoIyKTOB Peakilui MeTajlia ¢ a30THOW KHCIIOTOW HEBO3MOXKEH:
NO.,

NOsg,

N2,

Ho.

DK3AMEH no qucuunivne «BBenenue B XuMHIO».

DK3aMeH M0 AUCHUIUIMHE «BBeneHne B XHMMHIO» IMPOBOJUTCS B YCTHOW ¢opme Mo
OuneraM, NpUMepHbIE BApHAHThl KOTOPHIX MPEACTABIEHBI Ha caiiTe AMCTAaHIIMOHHOTO 00y4eHUs
COI'Y. Dk3aMeHallMOHHBIM Ouier conepkuT 4 Bompoca: JBa TEOPETHUYECKUX U JIBa
npaktudeckux. [lepBble Ba BOIpoca SK3aMEHAIIMOHHOTO OujieTa SBIAIOTCS TEOPETHUECKUMH U
OLIEHUBAIOTCS MakcUMaiibHO 1o 10 GayioB kaxkabiid. TpeTuit Bonmpoc sK3aMeHallMOHHOTo Oujera
IpeJCTaBIsieT CcOOO0M XMMHMUYECKOEe YIpPakKHEHHE, 3a BBINOJIHEHHE KOTOPOro MAaKCHUMAallbHO
BhICTaBJsieTCs 15 OamnoB. UeTBepThIid BOMPOC IK3aMEHAITMOHHOTO OWMJIeTa — pacdeTHas 3ajaya,
peIIeHre KOTOPOM OLIEHUBACTCS MAaKCUMYM B 15 Gaiios.



CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYrpasnenue J0KyMEeHTHPOBaHHOU uH(popMarmei 7.5.3

MuHUCTEPCTBO Konrekcr opranusammu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)
HayKH U BbIcuiero oopaszosanus PO CTpaHI/IL[a 51 u3 56
OI'BOY BO «COI'Y» Brmagener mporecca 7.5.3: Otaen nokyMeHTo000poTa

Bun JOKYMEHTA: TTonoxenue no AEATEITLHOCTH

Honoxenue o0 pazpaborke u peanuzanuu OIIOI COT'Y

[lepeuenb TeopeTHUECKHMX BOMPOCOB TAKXKE NPEJICTABICH HAa cailTe IUCTAHIIMOHHOTO
o6ydenust COI'Y. [IpuMepHbIe MPaKTHYECKUE 3aIaHHs] DK3aMEHAITMOHHOTO OuiieTa (XUMHUYECKHE
yIpaXHEHUs] U pacyeTHbIC 3a/layM) MPEJICTaBICHbI B 3a/laHUSAX JUIS CAaMOCTOSITENIbHON padoThI
(momarmrHue 3a1aHus) - (CM. CailT quctaHnuoHHOTO oOyueHuss COI'Y).

BOIIPOCHI K DK3AMEHY no gucuumninne

Oxcunapl. Knaccudukaius 1 HOMEHKIATypa OKCUIIOB

XUMHYECKHE CBOMCTBA KUCIOTHBIX OKCHJIOB

XUMUYECKUE CBOWCTBA OCHOBHBIX OKCHIOB

XUMHYECKHE CBOMCTBA aM()OTEPHBIX OKCHUIOB

Kucnotsl. Knaccuduxanus u HoMeHKIaTypa KUCIOT

XHWMHUYECKUE CBOMCTBA KUCIIOT

OcnoBanus. Knaccudukaiius ocHoBaHUN

XHAMHYECKUE CBOMCTBA OCHOBAHUI

AmMdoTepHbIe THAPOKCUIBI , UX XUMUYECKUE CBOWCTBA

0. Comu. Knaccudukanust 1 HOMEHKIIaTypa coyen

11. Xumuueckue cBOMCTBA coyien

12. Kucnble 1 OCHOBHBIE COJIU

13. 3akoH coxpaHeHust Mmaccbl. OCHOBHOE COJIepKaHNUE aTOMHO-MOJIEKYJISIPHOTO YUSHHUS

14. TIpocroe BemecTBO U XUMUYECKHM 3JIEMEHT

15. 3aKOH MOCTOSHCTBA cocTaBa. 3aKOH KPaTHBIX OTHOIIEHUH

16. Momsipuas macca. KonmuectBo BemecTa

17. 3akoH 00bEMHBIX OTHOIIEHUH. 3akoH ABoraipo. HopManbHble ycnoBus

18. YHuBepcallbHBIH ra30BbIii 3aK0H. 3akoHbI [ eli-Jlroccaka, botns-Mapuorra,
MenpeneeBa-Knaneiipona

19. INonsTHe SkBUBaneHTa. DAKTOP SKBUBAIICHTHOCTH. 3aKOH SKBUBAJICHTOB

20. Ctpoenue atoma

21. DHepreTHYECKOe COCTOSTHUE IICKTPOHA B aTOME

22. KBaHTOBBIC UKCTIA

23. llpuanun [Taymu. DnekTpoHHAst CTPYKTYpa aTOMOB H MIEPUOANYECKast CUCTeMa
3JIEMEHTOB

24. V3oTorsl

25. KoBaneHTHast cBs3b. MeTO/1 BaJIEHTHBIX CBS3€i

26. HenonsipHas v moJisipHasi KOBJICHTHAS CBSI3b

27. CriocoObl 00pazoBaHMs KOBAJIEHTHOMN CBSI3U

28. MeTo1 MOJIEKYJISIPHBIX OpOUTaTei

29. VoHHas CBs3b

30. BoopoiHas cBs3b

31. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHU XUMUYECKUX PEaKIHi

32. TepMOXUMHYECKUE PACUETHI

33. CKOpOCTh XUMHUYECKOU PEaKLIUU

34. 3aBHCHMOCTH CKOPOCTH PEAKIH OT KOHIICHTPAINU pPearupyromnx BEemecTB

35. 3aBHCHMOCTH CKOPOCTH PEAKIMH OT TEMIIEPATYPhl U IPUPOABI pearupyromux
BEIIECTB

36. Karanus

37. CKOpOCTh peakiiy B T€TEPOreHHBIX CHCTEMAaX

38. HeoOparumslie 1 oOpaTuMble peakiui. XUMHUYECKOEe PaBHOBECHE

ROoo~NoGO~LNE



CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYrpasnenue J0KyMEeHTHPOBaHHOU uH(popMarmei 7.5.3

MuHUCTEPCTBO Konrekcr opranusammu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)
HayKH U BbIcuiero oopaszosanus PO CTpaHI/IL[a 52 n3 56
OI'BOY BO «COI'Y» Brmagener mporecca 7.5.3: Otaen nokyMeHTo000poTa

Bun JOKYMEHTA: TTonoxenue no AEATEITLHOCTH

Honoxenue o0 pazpaborke u peanuzanuu OIIOI COT'Y

39. Cmemenne xumuueckoro pasHoBecus. [Ipunnumn Jle-Ilarense . dakTopsl,
OTIpEICTISIONIME HAMPABICHUE MPOTEKAHUS XUMHUYECKUX PEaKIIHiA

40. TepmoinHaMUYecKUe BeIMYMHBL. BHYTpEHHSS SHEPTUS U SHTAJIBIUS

41. Dutponus u sHeprus [ n6oca

42. CtangapTHbIE TEPMOAMHAMUYECKHE BETHUNHBI

43. Bona. Bona B mpupoje

44, XuMudecKkue CBOICTBa BOJIBI

45. XapakrepucTtrka pactBopoB. [Iporecc pactBopenus

46. CiocoObI BeIpaKEHHUSI KOHIICHTPAIIMK PAaCTBOPOB

47. PacTBOPUMOCTb.

48. Ocmoc

49. PacTBOpPBI DIIEKTPOIUTOB

50. Teopus 3MEKTPONUTUYECKON TUCCOLIUAITUU

51. Crenensb nuccounanuu. Cuna 3J1eKTPOIUTOB

52. KoncrasTa quccouuamnun

53. CusnbHBIE 3TEKTPOITUTHI

54. IoHHO-MOJIEKYJISIPHBIE YPaBHEHUS

55. IIpousBeneHne pacTBOPUMOCTHU

56. Jluccounanus Boasl. Bomopoanslit mokazaTens

57. CMmelieHne HOHHBIX PaBHOBECHUM

58. I'mnponm3 comneit

59. OKuCIHTETHFHO-BOCCTAHOBUTEIBHBIC TIPOIIECCH. MeTO/T AIEKTPOHHOTO OaJiaHca.
Merton nonypeakuuii.

IMPUMEPHBIE OK3AMEHAIIMOHHBIE BUJIETHI

MunnCcTepCcTBO HAYKH U BBICIIETO 00pa3oBaHus Poccuiickoit ®enepannu
DegnepanbHOE TOCYyIapCTBEHHOE OIOKETHOE 00pa30BaTENbHOE yUPEXKICHUE BBICIIET0 00pa3oBaHUs
«Ceepo-OceTHHCKHI rocyJapCcTBeHHBIH yHHBepcuTeT nMeHn Kocrta JleBaHOBHYa XeTarypoBay
Kadenpa obmieit 1 HEOpraHMIECKONH XUMHUH
JucnunnnHa «BBeaeHUE B XUMHIO»

Hanpasnenue 44.03.05 [legarormueckoe oOpazoBaHme

BWJIET Ne 1
1. Oxcunpl. Kimaccugukaliins 1 HOMEHKIIaTypa OKCHUIIOB.
2. OCHOBHBIE MOHATHUS U ONPEIEICHUS] XUMUYECKON TEPMOAUHAMUKHU.
3. Hanucats ypaBHEHUS peaklUil THAPOIN3a B COKPAILICHHOM HOHHOM BHJIE U

yKa3aTh, KaKk B pe3yJbTaTe THAPOJIH3a M3MEHHJIACh peakims cpeabl pH B pacTBopax
creayromux coneit: KoCO0sz, NaClO, CuCl,, FeCls, NaHS, NasAs0s, KH2P0., NaHSO03 .

4, CKkoJibKO MHUILTHIIUTPOB 96 %-Horo (mo macce) pactBopa HoSOa(p=1,84 r/mi)
HYKHO B35Th JUIsl npurotosienus 1 i 0,25 H. pacTBopa?

3aB. kadeapoi, TOIEeHT JL.M .Kyb6anosa




CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYrpasnenue J0KyMEeHTHPOBaHHOU uH(popMarmei 7.5.3

MuHUCTEPCTBO Konrekcr opranusammu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)
HayKH U BbIcuiero oopaszosanus PO CTpaHI/IL[a 53 u3 56
OI'BOY BO «COI'Y» Brmagener mporecca 7.5.3: Otaen nokyMeHTo000poTa

Bun JOKYMEHTA: TTonoxenue no AEATEITLHOCTH

Honoxenue o0 pazpaborke u peanuzanuu OIIOI COT'Y

MHUHHCTEPCTBO HAyKH M BhICIIEro oopazoBanus Poccuiickoit @enepannu
denepanbHOE TOCyIapCTBEHHOE OIODKETHOE 00pa30BaTENbHOE YUPEIKACHUE BBICILIETO 00pa30BaHUs
«Ceepo-OceTuHCKHI rocyjapcTBeHHbIH yHUBepcuTeT uMeHu Kocrta JleBaHoBHYa XeTarypoBa»
Kadenpa obmieit 1 HeOpraHMIECKONH XUMUH
JucuunnuHa «BBeaeHue B XUMHIO»

Hamnpasienue 44.03.05 [lenarornyeckoe oopa3oBaHue

BUJIET Ne 2
1. Xumudeckre cBOMCTBa KUCIOTHBIX OKCHIIOB.

2.3axoH ['ecca. PacueT sHTanbnuii peakuui.

3. HammcaTp ypaBHEHUS peakIuil THIPOJIH3a B COKPAIICHHOM HOHHOM BHJE M yKa3aTh, KaK
B pe3yJibTaTe THAPOIIN3a U3MEHIIIACH peaknus cpeabl pH B pacTBopax cleayroIuX coield: HUTpar
Hatpusi, pocdar HATPuUs, CYIbPHUI Kaus, HUTPAT aJFOMUHUS, HUTPUT HaTpus, Gropun prytu(ll),
Hutpar xenesa (1), anerar kampius

4. Jlo xakoro obrema ciemyer pa3daButs Bomoi 2,4 m 1,6 H pactBop HC1 mns momydenus
0,25 =. pactBOpa?

3aB. kadenpoi, TOIeHT JL.M.Kybanosa

MUHHCTEPCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoi ®enepamnnu
denepanbHOE TOCYyIapCTBEHHOE OODKETHOE 00pa30BaTeNbHOE YUPEKACHUE BBICILIET0 00pa30BaHuUs
«Ceepo-OceTuHCKHI rocygapcTBeHHbIH yHUBepcuTeT uMeHH Kocta JleBaHoBHUa XeTarypoBay
Kadenpa obmieit 1 HEOpraHMIECKONH XUMUH
Juciurmiuna «BBejeHue B XUMUIO»

Hanpasnenue 44.03.05 [legarornueckoe o6pazoBaHue

BUJIET Ne 3
1. XuUMHUYECKHE CBOHCTBA aM(DOTEPHBIX OKCUJIOB.
2. 3aBUCUMOCTH CKOPOCTH PEaKIINH OT KOHIIEHTPAIIUUA PEarupyIOIINX BEIIECTB.
3. Hanucare ypaBHEHHs peakuuil TUAPOJM3a B COKPAIIEHHOM HOHHOM BHAE U

yKa3aTh, Kak B pe3ylbTaTe THIPOJIM3a W3MEHWJIach peakuus cpeabl pH B pactBopax
CIIEAYIOIINX COJICH: HUTPAT HATPHS, HUTPAT MEIH, CYIb(PUT Kalus, KapOOHAT aMMOHHUSI, alleTaT
KaJusi, XJIOPU aMMOHUS, KapOOHAT HATPHs, HATPUT aMMOHHSI.

4. Yemy paBHa maccoBas nosst H,S04 B ee 10 H. pactBope (p = 1,29)?

3aB. kadeapo, TOIeHT JI.M .Kyb6asnosa

MunucTepcTBO HAYKH U BEICIIIETO 00pa3oBaHus Poccuiickoit dexepannun
denepanbHOE TOCYIapCTBEHHOE OIODKETHOE 00Pa30BaTeIbHOE YUPEXKICHUE BBICIIET0 00pa30BaHMs
«CeBepo-OceTHHCKUI rocyapCcTBeHHBINH YHUBepcuTeT MMeHn Kocra JleBanoBrda Xeraryposay
Kadenpa obmieli 1 HeOpraHUIECKOW XUMHUH
Juciumnaa «BBeeHne B XUMHIO)

Hanpasnenue 44.03.05 [legarormueckoe oOpazoBaHue

BUWJIET Ne 4
1. XHUMHYECKHE CBOMCTBA OCHOBHBIX OKCHJIOB.
2. CKOpOoCTh XMMUYECKOW PEAKIINH.
3. Hanucars ypaBHeHMsA peakuuil THAPOIN3a B COKPAIIEHHOM HOHHOM BHUJAE H

yKa3aTh, Kak B pe3yJibTaTe TUAPOJIM3a W3MEHMJach peakius cpeasl pH B pacTBopax
CIeayomux COJIEH: (NH4)2S, COSO4, szS, MnC|2, NazHP04, Fez(SO4)3, CU(NOs)z, LizSOs,
4, Ckonbko rpammoB NaxC0s comeprxutest B 500 mut 0,1 H. pacTBopa?

3aB. kadeapoi, TOIEeHT JL.M .Kybanosa




CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYrpasnenue J0KyMEeHTHPOBaHHOU uH(popMarmei 7.5.3
MuHUCTEPCTBO Konrekcr opranusammu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)

HayKH U BbIcuiero oopaszosanus PO

Crpanuna 54 u3 56

OI'BOY BO «COI'Y» Brmagener mporecca 7.5.3: Otaen nokyMeHTo000poTa
Bun nokymenta: IlonoxeHue 1o JeATeIbHOCTH

Honoxenue o0 pazpaborke u peanuzanuu OIIOI COT'Y

9. YueOHo-MeToaMYeCcKOEe U HH(OPMAIIMOHHOE o0ecTiedeHne JUCIUIIHMHBI (MOXYJIA)
a) OCHOBHAS JIUTEpaTypa:

1. XuMus 1151 IIKOJILHUKOB CTapIIMX KJIACCOB M MOCTYHAIOIIUX B BY3bI P.A.
Jlugun, B.A. Momnouko, JI.JI. AuapeeBa; Ilon pen. P.A. Jluguna. - Mocka: [poda,
2001. - 575c¢. - (B nmomo1np aOUTYpHUEHTY).

2. Xumusi: s MKOJBHUKOB CTApIIUX KJIACCOB U MOCTYMAIOMIUX B BY3bI /
H. E. Ky3pmenko, B. B. Epemun, B. A. [lonkoB. - MockBa: Onukc 21 Bek Mup u

obpazopanue, 2002. - 542 c.

3. [Tocobue no xumuu 1t nocrynaromux B By3sl. I'. II. Xomuenko. 4-eusn.,
ucnp. u jgon. - M.: Hosas BosiHa, 2002. - 480c.

4, COopHUK 3a7a9 ¥ yINpaXKHCHUW 10 XUMUM Ui cpefaHeit mkonsl / W. T
XOMYEHKO - 2-¢ M3]., ucmp. u gor. - MockBa: Hosas Bomna, 2002. - 213,[1] c

o. Xumusi. [locobue-penierurop ansi mocrynaromux B By3bel. [lox pen.

Eropoa A.C. 5-e uzn. - PoctoB v//1.: 2003. - 768c.

6. Ky3ssmenko H.E.,

Epemua B.B., IlonkoB B.A. Hawama xumwnm.

CoBpemenHblit Kype 1uist moctynamux B BY3sr  9-e uzn., nepepab. u non. I'pud MO

2005. - 832 ctp.

0) 10noJIHUTE/ILHAS JIUTEepaTypa:

1. Bonbmo# copaBoyHuK "Xumusa" (Uil IIKOJIBHUKOB M IOCTYNAIOUIUX B BY3bI)
Mocksa, M3natenbckuii qom "Jpoda", 1999.

2. E. A. Epemuna, O. H. PepkoBa. CripaBounuk mkonbpHEKA 1o Xxumu  [lox pen. H. E.
Ky3smenko, B. B. Epemuna M.: U3narensctBo «OKk3amen»,2006. — 512 c.

3. Bapary3una B.B. O0mias u Heopranwdeckas xumus: YdeOHoe mocodbue — M.: U]

PUOP, 2017. - 272 c.

B) NporpamMmMHoe odecnieuenune u UurepHer-pecypcsl

IIporpammHoe o0ecnieyeHue:

n/n

HaunmMmeHnoBanue

Ne norosopa (JiuueH3ust)

Windows 10 Enterprise

Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r

Windows 10 ProforWorkstations

Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r

Windows 8.1 Enterprise

Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r

Windows 8.1 Professional

Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r

Windows 8 Enterprise

Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r

Windows 8 Professional

Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r

OfficeStandard 2016

Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r

OfficeStandard 2013

Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
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Cucrema tectupoBanust SunravWEBCIass

Ne468 ot 03.12.2013 UII Cynratynun P.T.(6eccpouno)

ObecnieueH  JOCTYyll K  COBPEMEHHBIM  TNpOo(ecCHOHANbHBIM  0a3aM  JJaHHBIX,
MH(OPMAaLIMOHHBIM CIPABOYHBIM M MOUMCKOBBIM crucTeMaMm (6ubnuoreka COI'Y):

9BC "YuuBepcutrerckas Ouodaumoreka Online” (dorosop Ne 21-02/2019 or
14.02.2019r. Ha cpok ¢ 01.01.2019r.- 30.06.2019r. 7000 To4ek mocTyma).

Hayunas snexkrponnasi 6mOamoreka eLibrary.ru (JIunensunonnoe cornamenune Ne
5051ot 02.09.2009 r. beccpounoe; Koi-Bo mocrymoB He orpanmyeHo; Jlorosop Ne SU-20-
12/2016-1ot 28.12.2016 r. Ha cpok c 29.12.2016 r.-28.12.2026 r. Koa-Bo 0OCTYHoB He

OTPaHHUYEHO).

duexkTpoHHasi OmOamoreka «fOpaiim» (Horosop Ne 1010 or 27.02.19 Ha cpok ¢
01.03.2019r. — 01.03.2020r. Kon-BO 1OCTYMOB HE OTPAHUYCHO).


http://www.ozon.ru/context/detail/id/6195730/?partner=repetitor-himii&from=bar
http://www.chem.msu.su/rus/books/2005/kuzmenko-nachala/welcome.html
http://www.chem.msu.su/rus/books/2005/kuzmenko-nachala/welcome.html
http://www.chem.msu.su/rus/books/big-handbook.html

CHUCTEMA MEHEJUKMEHTA KAYECTBA
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MuHUCTEPCTBO Konrekcr opranusammu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)
HayKH U BbIcuiero oopaszosanus PO CTpaHI/IL[a 55 n3 56
OI'BOY BO «COI'Y» Brmagener mporecca 7.5.3: Otaen nokyMeHTo000poTa

Bun JOKYMEHTA: TTonoxenue no AEATEITLHOCTH

Honoxenue o0 pazpaborke u peanuzanuu OIIOI COT'Y

http://www.xumuk.ru/spravochnik/a.ntml - cnopaBounuk Mo BemecTBaM — JIOCTYII
CBOOOTHBIN.

http://chem100.ru/elem.php?n=16 -crpaBOYHUK XMMHKA — JOCTYI CBOOOJHBI.
http://www.chemnet.ru - Tlopran ¢pyHIaMEHTaIBHOTO XMMUYECKOTO 00pa3zoBanusi Poccun
— TOCTYI CBOOO/THBIIA.

http://www.xumuk.ru/ - XuMuK: caiiT 0 XuMHuu Jjisi XUMHKOB — JOCTYIT CBOOOTHBIH.
http://www.Himhelp.ru -Xumuueckuii cepBep - 10CTYII CBOOOIHBIA.

4. MaTepuajJbHO-TeXHHYECKOE o0ecneyeHne TUCHUIIUHBI (MOTYJI51)

Nmerorcs KOMIBIOTEPHBIN Kiacc, HOCTyM K ceT VHTepHeT (BO BpeMsi caMOCTOSATEIbHON
paboTel OOYYArOIIMXCs), OpPITEXHMKA, OJJCKTpOHHas 0Oaza maHHBIX OuOmmorexkn COI'Y,
JCKIMOHHbIE  ayJAUTOPUU, OCHAIICHHBIE WHTEPAKTHUBHOW  JOCKOH, MYJIbTUMEAUNHBIM
MIPOEKTOPOM, MYJIbTUMEIUNHBIE TEMOHCTPAIIMH 10 OCHOBHBIM pa3jieliaM MpOrpaMMbl, TECTOBBIC
3aJaHusl IS TPOBENEHUS KOMIIBIOTEPHOTO TECTUPOBAHUA Ha pYyOEKHBIX arTecTanusx. B
ayIUTOPUU HUMEIOTCS HEOOXOIuMBbIE yueOHO-HarisaHbie mnocobus — I[lepuonnueckas Tabmiuiia
AWM. MenneneeBa, psao HampsHDKEHWH  METaUIOB, TaOlMla pPacTBOPUMOCTU  COJICH.


http://www.xumuk.ru/spravochnik/a.html
http://chem100.ru/elem.php?n=16
http://www.chemnet.ru/
http://www.xumuk.ru/
http://www.himhelp.ru/

CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYrpasnenue J0KyMEeHTHPOBaHHOU uH(popMarmei 7.5.3

MuHUCTEPCTBO Konrekcr opranusammu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)
HayKH U BbIcuiero oopaszosanus PO CTpaHI/IL[a 56 n3 56
OI'BOY BO «COI'Y» Brmagener mporecca 7.5.3: Otaen nokyMeHTo000poTa

Bun JOKYMEHTA: TTonoxenue no AEATEITLHOCTH

Honoxenue o0 pazpaborke u peanuzanuu OIIOI COT'Y

10. JIucT 00HOBJIEHUSI/aKTya M3 Al HH

[MporpamMmma paccMOTpeHa W yTBep)KICHa Ha 3aceiaHud Kadeapbl oOmel u

HEOPraHWYECKON XMMUH
ot «28» 06. 2019 r., npotokos Ne 15/18-109.

[Iporpamma omgoOpeHa Ha 3acemaHuu coBeTa  (pakynbTeTa XUMUHU, OHOJOTHUU H
ouorexuosorun ot «01» 07.2019 r., mpotokon Ne 12/18-19.

PazpaboTtumk:

Kybanoa JI.M., kaHIuaar XuUMHUYECKUX HayK, JOLIEHT Kadeapbl oOwmei u
Heopranuueckoil xumun ®I'BOY BO «CeBepo-OceTuHCKUN TOCYJapCTBEHHBI YHUBEPCUTET
umenu Kocra JleBanoBuua Xeraryposay.

Y4eOHo-MeToInYecKasi KapTa TUCIUIUIUHEI «BBeeHne B XUMHUI0» 00CYKJeHa U COoriacoBaHa
Ha 3aceaHnu Kadeapsl o0ei 1 HEOPraHMIECKOH XUMUN (mpotokon Ne 15/18-19 ot
«28» nrons 2019 r.)

3aB. kadenpoii, 1O1EHT Ky6anosa JI.M.




