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1. HEJIX 1 3AJAYN OCBOEHUA JUCIIUITJIMHBbI

1.1. IeasiMmu 0CBOEHMS TUCHUILUIUHBI «XUMHSD» SBISETCS MPUBUTH CTYICHTAM 3HAHUS
[0 TEOPETUYCCKHMM OCHOBAM XUMHH W CBOWCTBAM BaKHEHIINX OWOTCHHBIX M TOKCHUYHBIX
XUMHYCCKUX DJICMCHTOB; HAYUYUTh YCTAHABJIMBATH B3aMMOCBA3U MCKAY CTPOCHUCM BCUICCTBA U
€ro XUMHYECKUMH CBOWCTBAMH, MOJb30BATHCS COBPEMEHHOW XUMHYECKOW TEPMHUHOIOTHEH;
IpOoCTEHIMM 1a00paTOPHBIM OO0OPYJIOBAaHHEM, XHUMHYECKONH TOCYIONM H H3MEPUTEIBHBIMU
npubopaMu, O3HAKOMHTH C OCOOCHHOCTSIMH XUMHUYECKHX CBOWCTB BaKHEHITMX OWOTEHHBIX
MaKpoO- ¥ MHUKPODJIEMEHTOB, a TaK)Ke 3JIEMEHTOB, COCAUHEHHS KOTOPBIX MPEICTABISIOT CO00
OIAaCHOCTh JIJISl OKPY)KAIOIIECH CPEIBL.

1.2. 3agaum ocBOeHHMS] MCHUIJIMHBI:PA3BUTHC 3HAHWH OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX, ECTECTBEHHOHAYYHBIX U 00IIEeNpOoeCcCHOHATBHBIX JUCIUIUINH, HEOOX OMMBIX
AJid pCIICHHA TUIOBBIX M CTAHAAPTHBIX 3ada4 B 06HaCTI/I ArpOHOMHH; HU3YUCHUC OCHOBHBIX
NOHATUI W 3aKOHOB XUMHH, KBAaHTOBOMEXAHHMYECKHE TNpPEACTaBICHUs 00 o00pa3oBaHUU
XUMHYECKOHU CBA3H, KJIACCOB HCOPraHMYCCKHUX M OPraHUYCCKHUX BCHICCTB, OCHOBBI TCOPUH
Ka4eCTBEHHOTO M KOJIMYECTBEHHOI'O aHaIM3a, METOJbl aHAIN3a; MPUOOPETEHHE MPAKTUYCCKUX
HABBIKOB XUMHNYCCKHUX U (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX (I/IHCTPYMCHTB.JH)HI)IX) METOAOB aHaJIn3a.

TpeOoBanusi K pe3yabTaraM OCBOCHHUS: B pPE3YJbTaTe OCBOCHUS JAMCIUIUIMHBI
dbopmupytorcsa cnenyromiue kommnerenimu: OITK-1.

2. MECTO JUCIIMIIJIMHBI (MOAYJIs1) B CTPYKTYPE OIIOII

2.1. YyeOHas qAMCHUIINHA «XMMHSD» OTHOCUTCS K JUCLMILUIMHAM 00s13aTEJIbHON YacTH
u ocBauBaercsa b.15.08.02B 1 cemectpe.

Jucnumimna BerpauBaetcst B cTpykTypy OIIOII kak ¢ TOYKM 3peHusi MpeeMCTBEHHOCTH
COJIepKaHUsA, TaK M C TOYKU 3PEHUs HENPEPBIBHOCTHU Ipolecca GOPMUPOBAHUSA KOMIIETEHLUH
BBIIYCKHHKA.

Kypc nornyecku cBsd3aH C TEOPETHMUECKMMU OCHOBAMH TEOPETUYECKMMH OCHOBAMU
XUMHUH, (U3UKH, 3JIEMEHTapHOW MaTeMaTWKH, MH(OOPMATUKM B 0O0bEME CpeaHe IIKOJIBI.
CrnenoBarenbHO, «BXOJHBIE» 3HAHUS M YMEHHUS OOydaloIlerocs CBs3aHbl CO 3HAHUEM
TEOPETUUYECKHX OCHOB BbIIIEOO03HAYEHHBIX TUCIUIUINH.

2.2. Jlna wu3yyvyeHus1 JAAHHOW Y4yeOHOH JUCHUIUVIMHBI HEOOXOAUMBI CJIeqyHInue
3HAHNA, yMeHMus, HABBIKH, (popMmupyemsie NpeAecTBYIO IMMHU y4eOHBIMHU
JUCHUIIMHAMM

- Maremartuka, ®usrka, XumMus

3HaHUA: TEOPETHUYECKUE OCHOBHI U TIOJIOKEHHUSI OCHOBHBIX Pa3/IelIOB XUMUYECKON HAyKH.

YMeHus: pemars 3a7adyd [0 HApaBJIEHUSM: CTPOSHHE aTOMOB JJIEMEHTOB U CBOMCTB
MPOCTBIX W CJOXKHBIX  BEIIECTB, OO0pa3yeMbIX OTUMH JJEMEHTaMH; MPOU3BOIUTH
TEPMOXMMHUYECKUE PACUYETHI, MPABUIBHO ONPEIECIATh HAINPABICHUE MPOTEKAHHS XHUMHUUYECKHX
MpPOLIECCOB, B TOM YHCIE€ OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX; COCTABIISITh YPaBHEHHUS
OKHCIIUTEJIbHO- BOCCTAHOBHUTENBHBIX PEAKLUMN; PACCUUTHIBATH PA3JIUYHBIE XapPAKTEPUCTUKHU
pacTBOpPOB; TMpeEJCKa3blBaTh IO CTPOCHUI0 aTOMa €ro CBOWCTBA; MPUBOJUTH IPUMEPHI
WCTIONIb30BaHUs JAHHBIX 3HAHUN B TEOPUU U MPAKTUKE OMOJOTHYECKUX HaYK.

HaBpikn: mcCronb30BaHusA TEOPETUYECKUX OCHOB M TOJOKEHUW OCHOBHBIX Pa3JeliOB
XUMHUYECKOW HAyKd JOJDKHBI CIIOCOOCTBOBATh OCO3HAHHOMY TMPHUMEHEHHIO OCHOBHBIX
MOJIO)KEHU XUMHYECKOW HAyKW IS PElIeHHUs 3aJad, KOTOpPbI€ MOCTOSIHHO BO3HHUKAIOT Yy
CIEHATUCTOB OMOIOTHYECKOTO MPODUIIS.

2.3. Ilocaenywmue y4yeOHble AUCHUIIMHBI (MOAYJHM) M (MJIHM) NPAKTUKH, IS
KOTOPbIX He00X0AUMBbI 3HAHUSI, YMEHHUsl, HABBIKH, (oOpMHUpYyeMble JaHHOWH Y4eOHOM
JUCHUIIINHOM:



— PacTteHuneBoaCcTBO,

— 3emMiienienue,

— INumeBas Onoxumus,
— OCHOBBI HAyYHBIX UCCIIEIOBAHUH,
— Arpoxumus,
— XUMHUYECKHUE CPEICTBA 3AIIUTHI.

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYYEHMUS 1O JIMCHUIIJIMHE

[Iporiecc ocBOCHUS TUCIUILIMHBI HAIMIPABJICH Ha (DOPMHUPOBAHKE IEMEHTOB CIIETYIONINX
komnereHuii B cootBerctBuM ¢ PI'OC BO u OIIOII BO no ngaHHOMY HalpaBJICHUIO

HOJATOTOBKU:

a) obmenpodeccuonanbubix (OITK):
OIIK-1 CnocoGeH pemarh THIIOBBIE 3aqadd MPO(ECCHOHAIBLHOW NeATEIFHOCTH Ha
OCHOBE 3HAaHWH OCHOBHBIX 3aKOHOB MAaT€MaTH4YeCKUX U ECTECTBEHHBIX HAYK C IPHMEHEHHEM
MH(POPMAMOHHOKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

Ta6auna 1. lekoMno3uums pe3yabTaToB 00yueHust

Kon u [Tnanupyembie pe3ysibTaThl 00Y4YCHUS MO JUCIUTUTHHE
Kon HanMEHOBAaHUE (MomyII0)
KOMIIETCHIIUU HHMIRATOpa
JIOCTUKEHUS 3uatb (1) Ymerts (2) Bnanets (3)
KOMIETCHIIHH
OIIK-1 OIIK-1.1. 3HaeT OCHOBHBIE | YMeeT Biageer
JeMoHCcTpUpYyET 3aKOHBI npuoOpeTaTh (umeet
3HaHUE  OCHOBHBIX | MATEMAaTHYECKUX, | HOBBIC MPaKTUYCCKUIA
3aKOHOB €CTECTBCHHOHAYY | €CTECTBEHHOHAYY | OIIBIT)
MaTEeMaTHYECKHUX, HBIX U | HbIC 3HAHUA, 3HaHUEM
€CTECTBEHHOHAYYHBI | 00IIEeNPOodeCcCUOH | UCTIONIB3YSI OCHOBHBIX
X U | QIbHBIX COBpEMEHHBIE 3aKOHOB
oOmenpodeccuoHan | TACIUTLIINH. oOpa3oBareyibHbIE | MATEMaTHYECK
BHBIX  JUCIMILIUH, u ux,
HEOOXOJIUMBIX IS MH()OPMAIIMOHHBIC | €CTECTBCHHOH
pElIeHrsT TUIMOBBIX TEXHOJIOTHH; ay4YHBIX u
3amady B oOmacTu IPUMEHSITh obmienpodecc
arpoOHOMHUU 0a30BBIC  3HAHWS | HOHATBHBIX
N0 XUMUU JUIS | AMCLMILIHUH,
OTTHCAHUS HEO0OXO0TUMBIX
OMOJIOTUYECKHUX JUIS  peIIeHUs
MIPOIIECCOB, THTTOBBIX
WHTEPIPETUPOBAT | 3a]ad B
b obnactu
IKCIIEPUMEHTANbH | arPOHOMUU
bIC PE3YJIbTATHIL.
OIIK-1.2. 3HaeT OCHOBHEIE | YMeEET Bnaneer
Hcnonb3yer 3HaHUS | 3aKOHBI WCIOJIb30BaTh 3HAHUSAMHU
OCHOBHBIX 3aKOHOB | MATEMAaTHYSCKUX | 3HAHHWS OCHOBHBIX | OCHOBHBIX
MaTEeMaTHYeCKUX ¥ | M €CTeCTBEHHBIX | 3aKOHOB 3aKOHOB
€CTECTBCHHBIX HAYK | HAyK JUIS pEIICHHUs | MAaTEeMaTHYEeCKUX | MaTEMaTHYECK
TUTST peIIeHus | CTaHAAPTHBIX U €CTECTBEHHBIX | UX u




Kon n [InaHnupyemMbie pe3yabTaThl 00y4eHUs IO JUCITUTLINHE
Kon HanMMEHOBaHHE (MonysI0)
KOMIICTCHIIHH rmkatopa
JIOCTUKEHUS 3uathb (1) Ywmets (2) Bnanets (3)
KOMIIETEHIIUH
CTaHJIAPTHBIX 331a4 | 3a/1a4 B | HAYK IS PEIICHUS | €CTECTBEHHBIX
B arpOHOMHUH arpoHOMUU CTaHIAPTHBIX HayK TUTS
3ama4 B | pelICHUS
arpoOHOMUU CTaHIAPTHBIX
3aaq B
arpOHOMHUH
OIIK-1.3. 3Haer Ymeer npuMensTs | Bnaneer
[Ipumensier nH(popManMoHHO- | ”HGOPMAITMOHHO- | HH(POPMAIIHO
nH()OPMAITMOHHO- KOMMYHHKAIIIOH | KOMMYHHKAITHOHH | HHO-
KOMMYHHKAIIMOHHBI | HbI€ TEXHOJOTHH | bleé TEXHOJOTHU B | KOMMYHHUKAIU
€ TEXHOJOTMH B |B pEIICHUH | PeIICHUN OHHBIC
pEelICHUU THUIIOBBIX | TUMIOBBIX 3aJa4 B | THUMOBBIX 3a7a4 B | TEXHOJIOTHH B
3aqady B oOmactu | obyacTu oOnactu pelieHnn
arpOHOMUU arpoHOMUU arpOHOMUU THUITOBBIX
3aaq B
obnactu
arpoOHOMUU
OIIK-1.4. 3HaeT OCHOBHEIE Biageer
Ucnosnb3yer 3aKOHBI Ywmeer 3HaHUSMH
OCHOBHBIE  3aKOHBI | €CTECTBEHHOHAY4Y | HCIIOJIb30BATh OCHOBHBIX
€CTECTBCHHOHAYYHBI | HBIX JIUCIUIUIMH | OCHOBHBIC 3aKOHBI | 3aKOHOB
X JUCIHUIUIMH JUIS | IS pellleHusl | €CTECTBEHHOHAYY | €CTECTBEHHOH
pelIeHus CTaH/IAPTHBIX HBIX  JUCIHIUIAH | ayYHBIX
CTaHJIAPTHBIX 3ajad | 3a7a4 B O0JacTH | IS pelIeHus | TUCIUTLINH
B o0acTH | MPOM3BOJICTBA, CTaHJIaPTHBIX JUISL  peIICHHUS
MIPOU3BO/ICTBA, nepepaboTKU ¥ | 3aJa4 B OOJACTH | CTaHJAPTHBIX
nepepadboTKu U | XpaHEHUS MIPOU3BO/ICTRA, 3a1a4 B
XpaHeHus CENIbCKOXO3SUCTB | mepepaboTku | | o0nactu
CEJIbCKOXO35IMICTBEH | €HHOU XpaHEHHUs [IPOU3BOACTBA
HOM MPOTYKIIUU MPOIYKIINH CEJIbCKOXO03SUCTBE | , mepepaboTKu
HHOM MPOJAYKIMK | M XpaHEHUs
CEIBCKOXO0351
CTBEHHOM
MPOTYKITHH
OIIK-1.5. 3HaeT OCHOBHBIX Brnaneer
JlemoHCTpUpyeT 3aKOHOB YMmeer HaBBIKAMHU
3HAHWE OCHOBHBIX | MATEMAaTHYCCKUX, | IEMOHCTPUPOBATH | OCHOBHBIX
3aKOHOB €CTeCTBEHHOHAYY | 3HAHUS OCHOBHBIX | 3aKOHOB
MaTeMaTHYECKHX, HBIX U | 3aKOHOB MaTeMaTHYeCK
€CTECTBEHHOHAYYHBI | 00menpodeccuon | MaTeMaTHYeCKHX, | UX,
X U | aJbHBIX €CTECTBCHHOHAYY | €CTECTBCHHOH
obmenpodeccruonan | TUCHUTUINH, HBIX U | ay4HBIX u
BHBIX  JUCIHUIUIMH, | HEOOXOIUMBIX obmenpodeccuon | obmenpodecc
HEOOXOIUMBIX  JUIS | JIJIst pelieHus | adbHBIX HOHAITBHBIX
pelIeHUsT THUIIOBBIX | THUIOBBIX 3a7ad B | JUCIHILIHH, JTUCIUTLINH,
3aa4 = B o0Oyactu | o0iacTu HEOOXOIUMBIX IS | HEOOXOUMBIX




Konn

[Inanupyemsble pe3yabTaTbl OOyUEHHUs 10 TUCHHUTIIIHHE

Kon HanMMEHOBaHHE (MonysI0)
KOMIETCHIINU HrmKaropa
JIOCTUKEHUS 3uathb (1) Ywmets (2) Bnanets (3)
KOMIETEHIIUU
IIPOU3BO/ICTBA, IIPOU3BO/JICTBA, pEIICHHs TUIIOBBIX | JUISI pEIICHUs
nepepaboTKu U | IepepaboTKu U | 3a7jad B 00JacTU | TUIOBBIX
XpaHCHUS XpaHeHHUs IIPOU3BO/JICTBA, 3aja4 B
CEJIbCKOXO35ICTBEH | CENbCKOXO3SIMCTB | MepepaboTKu U | 00Js1acTH
HOM IIPOLYKLUHU €HHOM XpaHEHHUs [IPOU3BOACTBA
HIPOAYKIMH CeNIbCKOXO3sICTBE | , HepepaboTKu
HHOU IPOAYKIIMM | U XpaHEHHS
CEJIbCKOXO035H1
CTBEHHOU
HIPOAYKIUH
OIIK-1.6. 3Haer Brnaneer
[Tpumensier MHPOPMALIMOHHO- | YMeeT NPUMEHSTh | HaBbIKaMU
MH(POPMAIIMOHHO- KOMMYHHKAIMOH | WH(GOPMAIMOHHO- | WH(OpPMAIIHO
KOMMYHHUKAIIMOHHBl | HbIE TEXHOJOI'MU | KOMMYHHUKAllMOHH | HHO-
€ TEeXHOJOTMHM B |B PELICHUH | b€ TEXHOJOTMH B | KOMMYHUKAIU
pelIeHNMM THUIOBBIX | TUIOBBIX 3a7lay B | PELICHUU OHHBIX
3ajady B oOimactu | obyacTu TUIOBBIX 33/1a4 B | TEXHOJIOTUH B
IIPOU3BO/ICTBA, IIPOM3BOJICTBA, obacTtu peleHnu
nepepadoTKu U | nepepabOTKH M | IPOU3BOCTBA, THUTIOBBIX
XpaHEHUS XpaHeHus nepepaboOTKU U | 3a7a4 B
CEJIbCKOXO35IMCTBEH | CEIBbCKOXO3AMCTB | XpPAHEHMS obnactu
HOW MPOAYKINH CHHOU CEJIbCKOXO35IICTBE | MPOU3BOACTB,
MPOYKITHH HHOM NMPOIyKIMU | mepepaboTKu
U XpaHeHHus
CEJIbCKOXO03511
CTBEHHOU
MPOTYKITHH
OIIK-1.7. 3HaeT OCHOBHbIE Bnaneer
JleMoHCcTpUpyeT 3aKOHBI 3HAaHUSIMU
3HAaHWE OCHOBHBIX | €CTECTBEHHOHAY4 | YMeeT OCHOBHBIX
3aKOHOB HBIX JTUCIMIUIMH B | IEMOHCTPUPOBATh | 3aKOHOB
€CTECTBEHHOHAY4YHbI | 00J1aCcTH 3HAaHHE OCHOBHBIX | ECTECTBEHHOH
X  JUCHUIUIUH B | TEHETHUKH U | 3aKOHOB ay4HbIX
00JacT T€HETUKH U | CEeJeKLUU €CTeCTBEHHOHAYY | AWCIUIUINH B
CEeNIeKIIMU PACTeHUH | pacTeHui U | HBIX JUCIUIUIMH B | 00JIaCTH
Y )KUBOTHBIX KHBOTHBIX 00JTaCTH TEHETHUKU | TCHETHKH |
u CENIEKIUH | CeNEeKIINU
pacTeHni pacTeHud U
YKUBOTHBIX

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAYJIs)

OO0mast TpPyJ0eMKOCTh TUCITUIUIMHBI B COOTBETCTBUU C yUEOHBIM IIJIAHOM COCTaBIISET 2
3a4eTHbIC eAUHUIBI (724aca).




TpynoeMKOCTh OTIEIBHBIX BUOB YUEOHOU pabOTHI CTYACHTOB OYHOW (POpMBI 00yUeHUs
npuBeeHa B Taosmie 2.1.

Ta6auna 2.1. TpyaroeMkocTs 0TAeIbHBIX BHI0B YueOHOH padoTsl 10 oopMaM 00yUeHH st

Bun yae6Ho# 1 BHeyueOHOM paboThI JUIsL OYHOM IUIS 3a09HOU
(opmst dbopMbI
o0y4eHus o0y4yeHus
OO0beM TUCHHITIMHBI B 3a4€THBIX SIUHUIIAX 2 2
O0beM AUCHUIUIMHBI B aKaJICMUYECKUX Yacax 72 72
KonrtakTHas paboTta oOy4aronmxcs ¢ npernojgaBaTeiem 11,25
(Bcero), B TOM uucie (4ac.): 37,25
- 3aHSTHSI JICKIIMOHHOTO TUTIA, B TOM YHUCIIC: 18
4
- IpaKTU4ecKasi MOAr0TOBKa (eciu )
IPeyCMOTPEHA) -
- 3aHITHS CEMUHAPCKOTO TUMA (CEMUHAPBI, TPAKTUYCCKHE, 18 6
1abopaTOpHBIE), B TOM YHUCIIE:
- IpaKTUYeCcKasl MOArOTOBKA (€CIu
IPeyCMOTPEHA)
- B X0/I€ TIOJITOTOBKH U 3aIIUTHI KypCOBOM pabOThHI
- KOHCYJIbTanus (MpeadK3aMeHaI[HOHHAs ) 1 1
- IPOMEXKYTOYHAs aTTECTAls 110 AUCLMUILINHE 0.25 0,25
H
CamocTosTenpHas paboTta o0ydaroniuxcs (Jac.) 34.75 60,75
k)
dopma MPOMEKYTOUHON aTTECTAIUU 00YJaIOIErocs SK3AMEH — JK3aMEH —
(3auet/3K3ameH), cemectp (bl) | cemectp 1 cemecrtp.

Copep:xaHue NHUCUUIUIMHBI, CTPYKTYpUPOBaHHOE MO TeMaM (pas3jenaM) C yKa3aHUEM
OTBEJICHHOTO HAa HHUX KOJMYECTBAa aKaJeMHUYECKMX 4YacoB U BHUIOB YYEOHBIX 3aHATUH U
CaMOCTOSITENIbHON PabOTHI, IS KaK01 (hopMBbl 00yUeHHUs IPECTaBICHO B Tabaule 2.2.



Taoauna 2.2. CTpyKTypa H coJepkaHue JUCUUIIMHBI (MOXYJIs1)

013 04HOUL hopmbl 0OyueHus

KoHnTakTHas padora, yac. ®opma
b 13 JIP TEKYIIETo
§ KOHTPOJLA
Pasyern, Tema B CP, g | YCrepacMocTH,
B B r. | KP/ o dopma
JTUCIUATITAHBI (MOTYJIS) 1 yac. =
T.4. Ta. | JIP | u. | KII g | TPOMEXKYTOIHO
TII1 3 TII1 I ~ i aTTecTanuu
m [no
cemecmpam]
Cemectp 1.
Tema 1. OcHOBHEBIC 2 4 8 Otuer o
MOHSITHSI U 3aKOHBI nabopatopHoit
XUMHH pabote Nel,
Craua 3agaHuil
TUISt
CaMOCTOSITENTEHO
W MOJArOTOBKH
Tewma 2. CtpoeHnue 2 4 8 Otuer no
atoma. COBpeMEHHBIE naboparopHoOit
MpEJICTaBJICHUS O pabote No2,
CTPOCHUH aTOMa Cnaua 3amanuii
TUIS
CaMOCTOSITEIIbHO
1 TIOJATOTOBKH
Tema 3. 2 4 8 Ot4er 1o
Ilepnonnueckuil 3aKoH nabopaTopHOI
u Ilepuonnueckas pabote Ne3,
cucrema. CBoiicTBa Craua 3agaHuii
AJIe-MEHTOB U UX TUTSt
COETMHEHU I CaMOCTOSITEIIbHO
M IOJATOTOBKH,
Tema 4. OcHOBHBIE 2 4 8 Otuer no
KJIaCChI nabopaTtopHoOi
HEOPraHUYECKUX pabote Ne4,
COEINHEHUN Craua 3agaduii
TUIS
CaMOCTOSITEIIbHO
1 IOJArOTOBKH
Tema 5. O0uue 2 4 8 Oryer no
CBOMCTBa PacTBOPOB. nabopatropHoit
CrniocoObI BbIpasKeHUs pabote Ne5,
KOHLIEHTpaLH Cnaua 3agaHuii
TUISt
CaMOCTOSITEIIbHO
# TIOATOTOBKH
Tewma 6. Teopust 2 4 8 Otuer no
ANEKTPOJIUTUYECKON nmabopaTtopHoit
JIMICCOIIMALINT pabote Neb,




Pazpgen, Tema
JUCUUTLTAHBI (MOJTYJIs1)

KonrtakTHas pabota, Jac.

J

I13

JIP

T.4.

I1IT

w3

T.4.

111

JIP

o e S B B -

KP/
KII

CP,
qac.

Hroro uacos

®dopma
TEKYLIETro
KOHTPOJIS
yCII€BA€MOCTH,
dbopma
MIPOMEXKYTOUHO
U aTTecTaluu

[no

cemecmpam]

Cnaua 3agaHuii
TS
CaMOCTOSTEIIBLHO
M IIOJITOTOBKH,

Tema 7. OCHOBBI XMUMH-
YyecKou
TEPMOJIMHAMUKH

Oruet 1o
nabopaTopHOH
pabote Ne7,
Craua 3agaHuil
JUISE
CaMOCTOSTENBHO
U IOATOTOBKU

Tema 8. Xumnueckas
KUHETHUKA U KaTaInu3

Otuyer no
nabopaTopHOI
pabote Ne§,
Cnaua 3aganuii
JIE
CaMOCTOSTEILHO
1 IOATOTOBKU

Tema 9. OcHOBBI
AIIEKTPOXUMHUU

2,75

6,7

OrtueT 1o
nabopaTopHOI
pabote Ne9,
Craua 3agaHuii
JUISE
CaMOCTOSTEIIBHO
H TTOITOTOBKH,

KoncyabTanumn

Kourpousb
NMPOMEKYTOYHOMI
arTecTalnu

0,25

IK3aMeH

HUTOI'O 3a cemectp:

18

| 18 |

13475 | 72

07151 3a04HOU (hopmbl 00yuenus

Paznen, rema
JTUCITUTUIAHBI (MOTYJIS)

KonrakTHas pabora, gac.

J

I13

JIP

T.4.
III1

w3

T.4.
11

JIP

Jg 5 8w

KP

KII

CP,
yac.

Ntoro uacos

dopma
TEKYLIETro
KOHTPOJISI
yCIEBAEMOCTH,
dbopma
MIPOMEXKYTOUHO
# aTTecTanuu
[no
cemecmpam]

Cemectp 1.

Tema 1. OcHOBHBIE

0,2

0,5

6,75

Ortuer 110




KonrakTtHas pabora, gac. dopma
J 113 JIP TEKYIIETO
§ KOHTPOJISA
Paznen, Tema B | KP | CP, g yereBaemMoctH,
JMCITUILIMHBL (MOJTYJIs) B B T/ yac. o (popma
| o | owa IR u. | gy = IPOMEIKYTOTHO
TII1 TII1 I =~ U aTTecTaluu
I [no
cemecmpam]
TIOHSITHSI U 3aKOHBI 5 naboparopHoit
XUMUHU pabote Nel,
Cnaua 3aganuii
TS
CaMOCTOSTEIBLHO
1 NOATOTOBKU
Tema 2. CtpocHue 0,2 0,5 6,75 7,5 Oruer o
atoma. CoBpeMEHHbIE 5 nabopatopHoit
IIPEJICTaBICHUS O pabote Ne2,
CTPOCHHH aToMa Cnaua 3agaHuit
JUISt
CaMOCTOSTENLHO
U IOATOTOBKU
Tema 3. 0,5 0,5 6,75 | 7,75 Otuyer no
[lepunonuueckuii 3aK0H nabopaTopHOI
u [lepuonuueckas pabote Ne3,
cuctema. CBolicTBa Cnaua 3aganuii
2JIEMEHTOB U HX JIE
COeTMHEHNN CaMOCTOSITEIIBHO
U TTOATOTOBKH,
Tema 4. OcHOBHEIE 0,5 0,5 6,75 | 7,75 Oruer o
KJIaCChI nabopatopHoit
HEOPraHUYECKUX pabote Ne4,
CO€IUHEHHUI Craua 3agaHui
TUIST
CaMOCTOSTEIIBHO
1 IOATOTOBKU
Tema 5. OOmiue 0,5 1 6,75 | 8,25 Ortuer o
CBOMCTBA PaCTBOPOB. nabopaTtopHoOi
CriocoOb! BBIpaXKEHUS pabote NS5,
KOHIIEHTpaLHi Cpada 3aganui
IS
CaMOCTOATENHHO
U IOATOTOBKU
Tema 6. Teopus 0,5 0,5 6,75 | 7,75 Oruer o
AIIEKTPOIUTUIECKON nabopatopHoit
TUCCOLIMAINHT pabote Neb6,
Craua 3aaHui
JUIST
CaMOCTOSTEIIEHO
M IIOJTOTOBKH,
Tema 7. OcuoBsl xumu- | 0,5 0,5 6,75 | 7,75 OTueT O
YEeCKOM nmabopaTopHoOit




Pazpgen, Tema
JUCUUTLTAHBI (MOJTYJIs1)

KonrakTtHas pabora, gac.

J

I13

JIP

T.4.

I1IT

T.4.

111

w3

JIP

o e S B B -

KP

KII

CP,
qac.

Utoro uacos

®dopma
TEKYLIETro
KOHTPOJISI
yCII€BA€MOCTH,
dbopma
MIPOMEXKYTOUHO
U aTTecTaluu
[no
cemecmpam]

TCPMOANHAMHUKNU

pabote No7,
Cpaua 3aganui
JUIST
CaMOCTOATENILHO
M TIOATOTOBKHU

Tema 8. Xumnueckas
KUHETHUKA U KaTaInu3

0,5

6,75

8,25

OTuyer no
nabopaTopHOI
pabote Ne§,
Cnaua 3aganuii
IS
CaMOCTOSTEILHO
1 IOATOTOBKU

Tema 9. OcHOBBI
3IEKTPOXUMHUHU

0,5

6,75

8,25

Ortuet 1o
nabopaTopHO
pabote Ne9,
Craua 3agaHuil
JUISt
CaMOCTOSTEIIBHO
M IOJTOTOBKH,

KoncyabTanumn

Kourtpousb
NMPOMEKYTOYHOMI
arTecTalu

0,25

IK3aMeH

HUTOI'O 3a cemectp:

4|

| 6 ] |

1 60,75 |

72

Ipumeuanue: JI — nexkuus; 113 — npaktudeckoe 3anarue, cemunap; JIP — nabopaTopHas
pabota; KP — kypcoBas pabota; CP — camocrosrenbHas pabora.

Ta6auna 3. MaTpuna cooTHeceHUsI pa3aeioB, TeM y4eOHOH THCHHMIIMHBI H GOPMHUPYeMBbIX

KOMIIeTeHIInii

p Kon OoOmee

asJenn, TeMa
eI, Koxn-Bo KOMIICTEHIINHU KOJIMYECTBO

JUCLIATUIMHBI HacoB OIIK-1 KOMIIETEHIIHH
Tema 1. OcHOBHBIEC TOHATHS U 3aKOHBI XUMHHU 8 + 1
Tema 2. Ctpoenne aroma. CoBpeMeHHbIE N 1
MIPEICTABJICHUS O CTPOCHUH aTOMa 8
Tema 3. [lepuoanueckuii 3aKoH u
[lepunonnueckas cucrema. CBoiicTBa 8 + 1
DJIEMEHTOB U UX COSTMHEHUH




Tema 4. OcCHOBHBIE KJIaCChl HEOPTraHMYECKHUX 4 1
COECIUHEHNN 8

Tema 5. OOmue cBONCTBA PaCTBOPOB. 4

Crioco0b1 BeIpaXKEHUSI KOHIICHTPALUI 8 1
Tema 6. Teopus MEKTPOIUTUYECKON N 1
JUCCOLIMAIIUU 8

Tema 7. OCHOBBI XUMHUYECKOW TEPMOAMHAMUKHI 8 +

Tema 8. Xumuueckass KHHETHKA U KaTajlu3 8 + 1
Tema 9. OCHOBBI 3EKTPOXUMHUHU 475 +

H
Hroro 72 + 1

Kpartkoe cogep:xanue Kaxk10i TeMbl JMCHMIIMHBI (MOYJIs1)

Tema 1. OcHOBHbIE€ TOHATHS U 3aKOHBI XUMHH

OcHOBHbBIE XMMHUYECKHUE MOHATHS: aTOM, MOJIEKYJIa, XUMUYECKHIl dJIEMEHT, XUMUYEeCKas
peakiysi. ATOMHO—MOJIEKYJISIPHOE ydYeHHe, KaKk (yHIAaMEHT COBPEMEHHOW XUMHH. ATOMBI H
MOJICKYJIbI KaK AOWUCKPCTHBIC YaCTUIBI. OTHOCHUTENILHEIE ATOMHBIE U MOJICKYJIAPHBIC MAacCChI.
Moub. 3akon ABoraapo. MonsipHas mMacca U MOJISIpHBIM 00bEM. OmnpeneneHue MoJEKyJISIpHBIX
Macc BEHIECTB B Tra3000pa3HOM COCTOSHUU. ['a30Bble 3aKOHBI. OKBUBAJEHT. 3aKOH
HKBUBAJICHTOB. 3aKOH TIOCTOSHCTBA COCTaBa. 3aKOH COXPaHEHHUsI MacChl BEIIECTB. 3aKOH
COXpaHEHHUsI SHEPIHH.

Tema 2. Ctpoenue atoma. CoBpeMeHHbIe NIPe/ICTABJIEHUS] 0 CTPOEHUM aTOMa

CoBpeMeHHbIE TPEACTABIECHUS O CTPOEHUH aTroMa. ODKCHEPUMEHTaJIbHbIE OCHOBAHUS
YYEHHS O CTPOEHHH aToMOB. KoOpIyCKynspHO—BOJHOBOW Ayanu3M MHKpouacTul. Teopus
cTpoeHust atoma Bojgoposa Hunbca bopa. AToMHBIE CHIEKTPBI. DJIEMEHTHI BOJTHOBON MEXaHUKU
atoMoB. [Ipunnun HeonpenenenHoctu ['eitn3enOepra. KBantoBsle uncia, pU3MUecKUil CMBICIT
KBaHTOBbIX uHceld. ATOMHble opOuTtanu. IIpuHLIMIBI 3amoidHEHHsT ATOMHBIX OpOHUTanen
ANIEKTPOHAMHU. S—, p—, d—, f~opOuranu, Ux KOHPUrypaluu U SHEPreTUUECKUE XaPAKTEPUCTUKU.
[Topsinox 3amosiHeHust opOuTtaneil snexkrpoHamu, npuHuun Ilaynm, npaBuna I'yHma u
KneukoBckoro. CTpoeHue cloKHbIX aToMOB. DakTOpbI, BIMSIONINE HAa SHEPTHUIO JIEKTPOHOB B
MHOT03JIEKTPOHHOM aToMe (3apsij sSApa, [1aBHOE KBAHTOBOE YHMCIIO, 3PPEKThI IKPAHUPOBAHUS U
IIPOHUKHOBEHU).

Tema 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckasi cucrema. CBoiicTBa 371€eMEHTOB M HX
COeIMHEeHU I

[Tepnonnueckuit 3akoH. [lepnonnueckas cucrema annemenToB /Jl. 1. MeHeneeBa B cBete
yUeHHusl 0 CTpoeHHH artoma. llepuoanueckas cucrtema U MOPSAIKOBBIM HOMEpP (MECTO) AJIEMEHTa
KaK €ro BakHeHmas xapakrepuctuka. l[lepmoasl m rpynmbsl. PacronokeHune MeTamioB u
HEMETAJUIOB B TIEPUOAMYECKON cucTteMe. OIeKTpoHHble aHajoru. KaliHocummeTpuyHbIe
aneMeHThl. [lepuonnueckoe W3MEHEHHWE CBOMCTB XUMHUYECKHX JJIEMEHTOB, COEIUHEHUM.
Paguycsl atTomoB 1 MoHOB. D¢ (eKTUBHBIN 3apsa aToMa. BropuuHasi nepruoAnYHOCTb. DHEPTHs




WOHU3ALMM U CPOJACTBO K AJIEKTPOHY. DJIEKTPOOTPULATEIBLHOCTh 3JIEMEHTOB. [lepmoandHoCTh
U3MCHEHUSI CTCIEHU OKHUCIICHMsS DJIEMEHTOB. PacmpocTpaHeHHe XMMHUYECKUX DJIEMEHTOB B
36MHOH KOpe. XUMHUYECKHH COCTaB OTIENBbHBIX Treochep. XUMHUS HEMETaIOB: BOJOPO,
raJIOTe€Hbl, XaJIbKOI€HbI (BOJa, MEPOKCU]I BOIOPO/A), SJIEMEHTHI MOATPYIIIbI a30Ta, YIIEpoa U
KpeMHHMM. XuMmusa s— U p—MmerayuioB. [llenoynsle MeTauibl:  MOJydYEHHE, CTPOCHUE,
(U3NKO—XMMHUYECKHUE CBOWCTBA, UX COCIWHEHMA. bepuiunuii, Marouii M IIeJI0YHO3eMeIIbHbBIC
METAaJUIBL: MOJIy4YeHHE, CTPOCHUE, (PU3MKO—XMMHYECKHE CBOMCTBA, KECTKOCTh BOJBI. DIIEMEHTHI
TPEThEH TPYMIBI IEPUOANUSCKON CHCTeMbl. XUMHUS d—3JIEMEHTOB: METAJUIbl YETBEPTOU, TSATOM,
mectoi u cenpmoit rpyni [1C. biaroponsbie ra3sl. MeTauibl BOCBMOW TPYTIIBI.

Tema 4. OcHOBHBIE KJIACCHI HEOPraHNnvIEeCKUX coeTHHEeHHH

Knaccudukanus HeopraHudeckux coeauHeHui. OKCHUIbI, KHCIOTBI, OCHOBaHHS, COJIH,
HOMEHKJIaTypa, CBOWCTBAa. XWMMHYECKHE CBOWCTBA. ['eHermueckas CBA3b. BoaoponaHslid
nokasartenb. OOMEHHBIC peakuu B pacTBOpax. [ Mapoaus conel, pa3nudHble CIydau THAPOIN3a
CoJIeH, CMELIEHUE TUAPOJIN3A.

Tema 5. O6mme cBoiicTBa pacTBopoB. Crioco0bl BhIpaskeHUs] KOHIeHTPauui

OCHOBHBIE TIOHATHUS: CHCTEMa, KIACCH(HUKAIMSI CHCTEM, TEOPHH PpPaCTBOPOB,
KJaccu(UKausl BEIIECTB MO PACTBOPUMOCTH, KIacCU(UKAIUS PACTBOPOB IO HACHIICHHOCTH.
Kpucrannuzanus, nepexkpucraumsanus. CrnocoObl BbIPaKEHUS COJEP)KAaHUS PaCTBOPEHHOTO
BEILIECTBA B PaCTBOPE.

Tema 6. Teopusi 3JIeKTPOJIUTHYECKOH TUCCONUATNH

OCHOBHBIE TOJIO)KEHUSI TEOPUHU 3JIEKTPOJIUTUYECKOM nuccouuanuu. OcoOeHHOCTH
pacTBOpoB 31eKTpoauToB. Crnalble snekTponuthl. KoHCTaHTa M CTENEHb JMCCOLMAIIUM.
Kuciorel, OCHOBaHHA M CONM B CBETE€ TEOPHM DJIEKTPOJMTHYECKON aucconuanuu. Pacuer
KoHUeHTpauui noHoB H+ 1 OH- B BoAHBIX pacTBOpax KUCJIOT U OCHOBaHMM. Teopusi CHIbHBIX
IIEKTPOJINTOB. AKTUBHOCTh MOHOB. MOHHas cuia pacTteopa.

Tema 7. OCHOBBI XUMHU4YECKOH TEPMOIMHAMUKHU

DOHepreTuka W HalpaBlieHHE MNPOTeKaHWs XMMHUYECKHUX TIpOLEcCOB. BHyTpeHHSs H
SHTaNBNUA SHeprus BemiectB. CraHaapTHble YycioBus. OHTponus. OHeprus [uOb6ca.
HanpaBnenue mnporekaHuss XuMHueckux mnpoueccoB. Tepmoxumus. Ternooit 3ddexr
XUMHYECKHX PEAaKIWHd TpHU TOCTOSIHHOM JaBJICHWHW W TPU TOCTOSHHOM oObeme. Terurora
o0pa3oBaHMsl W TEIUIOTAa CrOpaHMs BellecTBAa. TepMOXMMHYECKHE pacdeTbl. 3akoH [ecca u
CJIEZICTBUS U3 HETO.

Tema 8. XumMnuyeckass KHHETHKA U KaTAJIU3

CKOpOCTb peaklliu, BIUSHUE PA3TUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOH peaKiuu.
[TpaBuiio Bant-I'odda. 'oMmoreHHsIil 1 reTeporeHHbI KaTamus.

Tema 9. OCHOBBI JIEKTPOXMMHHU

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peaKItH. Okucnurens, BOCCTaHOBUTEID,
OKHCJIEHHWE, BOCCTAHOBJIEHHE. THUMBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  IPOIIECCOB.
CocraBrneHHe  ypaBHEHUH  OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIUHd  MeToJaMu
AIIEKTPOHHOTO OanaHca W MOJypeakiuil (MOHHO-IIIEKTPOHHBINH MeTona). BiusHue KHUCIOTHOCTH
cpenbl Ha MPOAYKTHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI. DIEKTPOJIM3 PacIuIaBOB U
BOJIHBIX PaCTBOPOB 3JIEKTPOIUTOB. 3akoHbl Dapanes.



5. METOJUYECKHUE YKA3AHUS IO NPENOJABAHMIO
1 OCBOEHMIO JTUCHUIIIUHBI (MOY.JIST)

5.1. Ykazanus AJs npenojgaBaresieii M0 OPraHM3alMd M NPOBEAEHUI0 Y4YeOHBIX
3aHATHHA 0 JUCIUILINHE

Memoouueckue pekomenoauyuu npu nposedeHuu a1eKyuil

Jlexuuu ABIAIOTCS OJTHUM M3 OCHOBHBIX METOJOB OOyuYeHHUs MO JUCUUIUIMHE. | 1aBHOU
3a7a4el Kaxa0M JIEKUUHU SIBJISETCS PACKpBITUE CYIIHOCTH TEMBl M AaHAJIU3 €€ OCHOBHBIX
noJIoKeHUH. PekoMeHyeTcs Ha MepBOM JIEKIUMU JTOBECTH /10 BHUMAHUS CTYIEHTOB CTPYKTYPY
JUCLUIUIMHBL U €r0 pa3zeiibl, a B JaJIbHEHIIEM YKa3blBaTh Hayallo KaXJI0ro pasjaena (MOAyis),
CyTh U €Tr0 33/1a4H, a, 3aKOHYHUB U3JI0’KEHUE, TIOJIBOJIUTH UTOT IO 3TOMY pa3Jiely, YTOObI CBA3ATh
€ro CO CJIEYIOIIHUM.

Copep:xaHue NEKUUN OMpeeNseTcss HacToAlled padouelt mporpaMMoil JUCHUIUIHHBIL.
Jns  s¢ddexkTuBHOrO TNPOBENCHHUS JIEKIMOHHOTO 3aHITHA PEKOMEHIYEeTCcs COOJ0JaTh
MIOCJIEIOBATEIBbHOCTh €€ OCHOBHBIX 3TaIlOB:

1. bopMyTHPOBKY TEMBI JICKIIHH;

2. yKa3aHHE OCHOBHBIX M3YyYae€MbIX PA3EJIOB WJIM BOIPOCOB M MPEIIOIAraeMbIX 3aTpaT
BPEMEHU Ha UX U3JI0KEHUE;

3. U3JI0KEHUE BBOJHOM YaCTH;

4. ¥3710°KEHHE OCHOBHOM YaCTH JICKIIUU;

5. KpaTKue BBIBOJIbI IO KaXK/I0MY U3 BOIIPOCOB;

6. 3aKII0YEHHUE;

7. peKOMEHJalluU JTUTEPATYPHBIX UCTOUHUKOB 10 U3JIara€MbIM BOIIPOCAM.

HavanpHblii 3Tan ka)xa0ro JIEKIMOHHOTO 3aHATUSL — OIJIAIIEHUE OCHOBHOM TEMBI JIEKIIUH
C KpaTKOW aHHOTalMell mpeajsaraembix JUisi U3ydeHus BorpocoB. l[IpemogaBarens noikeH
COOOIIMTH, O NPUMEPHOM IUJIAaHE NPOBEJACHUS JEKIUM M MPEANoJiaraéMoOM paclpeaeIeHun
Oromxera BpeMeHH. Eciu ouepenHoe 3aHATHE SBISETCS MPOAODKEHHUEM MpelblayIlel JeKIuH,
HEO0OXO0UMO KpaTKo c(OpMYyJIHpPOBaTh IOJYyYEHHbIE paHEe pe3yjbTaTbl, HEOOXOIUMBbIE IS
MMOHUMAaHUS U YCBOEHUS U3y4aeMbIX BOIIPOCOB.

B BBOZHOI 9acTH JOCTaTOYHO KPATKO XAPAKTEPU3YETCS MECTO M 3HAUECHUE JTAHHON TEMBI
B Kypce, JaeTcs 0030p BaXHEUIIUX HMCTOYHUKOB M (HOPMYIHPYIOTCS OCHOBHBIE BOIPOCHI WU
3a/1au, peIIeHrne KOTOPBIX HEOOXOIUMO ISl CO3/IaHMsI CTPOMHOW CHUCTEMbI 3HAHWUW B JTaHHOU
npeaIMeTHoO obnacTu. B 9Toif 4acTu NeKnuu AEMOHCTPUPYIOTCS OCHOBHBIE TEAarorHyecKue
METO/Ibl, KOTOpble OYAYT HCHOJb30BAaTHCS MPU H3JI0KEHUM MaTepuaja U yCTaHaBIUBAETCS
KOHTAaKT C ayAUTOpHUEH.

OcHOBHasl 4YacTh JIEKIIMM HMEET CBOEH IENbI0 PACKPHITHE COJEP)KaHUS OCHOBHBIX
BOIIPOCOB WJIM PA3/EJIOB U ONpEAesAeTcs JOTUUECKOW CTPYKTypo#l muaHa jekuuu. Ilpu stom
UCIIOJIb3YIOTCSL OCHOBHBIE TI€JarOrMuecKkue CHocoObl H3JIOKEHHUS MaTepuana: OIlHCcaHue-
XapaKTepUCTHKA, TIOBECTBOBaHUE, OOBsicHEHHEe W Ap. IIpemomaBarens MOMKEH TakkKe yMeJo
UCIONB30BaTh 3 (EeKTUBHBIE METOAUWYECKHE TPHUEMbl H3JIO0XKEHUS MaTepuaia — aHalu3,
00o011eHne, UHAYKIUIO, IeAYKIUIO, IPOTUBOIOCTABICHHS, CPABHEHUS U T.J., 00ECIIeYHBaIOIINe
JIOCTaTOYHO BBICOKUH YPOBEHb KauecTBa y4eOHOro mpolecca.

B 3akmiounTensHOM YacTH JIEKIIMM TPOBOAAT 0000IIeHHe HamboJIee BAXKHBIX W
CYILIECTBEHHBIX BOIPOCOB, JIEIAIOTCSI BBIBOJBL, (DOPMYIHPYIOTCS 3aJauM JIJIsl CAMOCTOSITEIIbHON
paboThl ciymarene W yka3pIBaeTCa peKoMeHyemas JuTepatypa. OcraBiieecss Bpems
UCIONB3YIOT JUIsl OTBETOB Ha BOMPOCHI, 3a/laBaeMble CIyHIaTeNsiMU, U JJIs BO3MOXKHOMU
JUCKYCCHH O COAECPKaHUU JIEKLINH.

Memoouueckue peKoMeHOAuUU K COOEPHCAHUIO NEKUUU



ConepkaHue  JEKIIMOHHOTO  Marepuaia  JOJDKHO  CTPOr0  COOTBETCTBOBAThH
COJICpXKATEIPHOM YacTH YTBEPXKACHHOM pabouelt y4eOHOW mporpaMMbl JTUCHUIIMHBI H
COOTBCTCTBOBAThH OCHOBHBIM JUJAKTHYCCKUM I[IpuHOUIIaM, KOTOPELIC 00€ecCIIeYnBaIoT
COOTBETCTBHE H3JIaraéMoro Marepuana Hay4YHO-METOJMYECKHMM OCHOBaM II€Jarorm4ecKoi
JACATCIIbHOCTH. OCHOBHBIMH M3 HHX SIBISIOTCS OEJIOCTHOCTh, HAYYHOCTH, OOCTYIIHOCTD,
CHCTEeMaTHYHOCTh U HaTJISITHOCTD.

LlenocTHOCTD JICKIIMU OOECIIeYMBACTCSl CO3/IaHMEM EIMHOW €€ CTPYKTYpbI, OCHOBAHHOMN
Ha B3aUMOCBSI3M 3a7a4 3aHATHA M COACP)KAHMSA MaTepualia, MpeIHa3sHAYSHHOTO JUIS YCBOCHHUS
CTYJIECHTaMH.

HaydnocTh neknmu mpeamnonaraeT COOTBETCTBHE MaTepHaja OCHOBHBIM IOJIOKEHHSIM
COBPEMEHHOM HayKu, a0CONIOTHOE IMpeodianaHne 00BEKTHBHOTO (DakTopa M JOKa3aTeIbHOCTh
BBIJIBUTAEMBIX TOJNOKEHUH. [l HaydyHO OOOCHOBAaHHOHM JIGKIIMM XapaKTEPHbI SICHOCTH,
JIOTUYHOCTh, apryMCHTUPOBAHHOCTDb, TOYHOCTb U CKATOCTh.

[TpyHIMO TOCTYMHOCTH JICKIMU TPEIIONaraeT, 4To COAEp)KaHHe Y4eOHOro marepuaina
JOJDKHO 6BITI) IIOHSATHBIM, a 00BEM 3TOrO Marcepuraia NOCUJIbHBIM JIA BCEX CTYACHTOB. 9t0
03HAYaeT, YTO CTENEHb CIOKHOCTH JICKIIHOHHOTO MaTepuala J0JDKHa COOTBETCTBOBATh YPOBHIO
Pa3BUTHUA U UMEIOIIEMYCS 3aacy 3HaHUM U IPEICTABICHUN CTYIEHTOB.

CucrteMaTH4HOCTh JICKIIMOHHOTO MaTepualia ONpEIeNseTCs B3aUMOCBSI3BI0 M3y4aeMOTo
Marceprajia ¢ paHeC M3Yy4YCHHBIM, IMOCTCICHHLIM ITOBBIMICHUEM CJIOKHOCTH pacCMAaTpUBACMBIX
BOIIPOCOB, B3aMMOCBSI3bI0 YacTeld H3ydyaeMoro Mmarepuaina, o000OIIeHHeM H3Y4EeHHOTO
Marepualia, CTPOMHOCTBIO HW3JIOKEHHS MaTepuaja IO COJACPKAHUI0 W BHEUIHEH (opMe ero
nojay, pyOpHKaumued Kypca, TEMbl, BOIPOCA M EJHMHOOOpa3sHeM CTPYKTYPbl MOCTPOCHHUS
Marepuaa.

[TpyHIMO HATJIAAHOCTH COJNEPXKAHUS JIEKIUH TPeOyeT HCIONB30BaHMS NPU YTCHUU
JICKIMH BHU3YyaJIbHBIX HOCHTENEH I/IH(i)OpMaIII/II/I B BUJEC HpeBeHTaHHfI, ITOCKOJIBKY OCHOBHOM ITOTOK
uHpopManuu B y4yeOHOM  Tpolecce  BOCIPHHUMAETCss  00y4aeMbIM  3PUTEIBHO.
I[eMOHCTpaIII/IOHHI)If/'I Marcpuall BO BCCX Cly4dasaX MHOJDKCH HI'PAaTbh IMOAYMHCHHYIO POJIb U HE
NOJMEHSTh COACp)KaHUs JIEKIMH. B KakIblii MOMEHT JIEKIIMH HEOOXOAMMO JEMOHCTPUPOBAThH
TOJIBKO TOT Hal"J'IfIJIHI)II\/'I Martcpuall, KOTOpBIfI HUIUTIOCTPUPYCT U3J1aracMbIC IMMOJIOKCHHA.

5.2. Yka3zanus 1Jis1 00y4arommXxcs 1m0 0CBOCHHUIO M CUMILTHHBI (MO1YJIIO)
Paboma nao koncnexkmom nexkyuu

PabGoTy Ham KOHCIEKTOM ClelyeT HauyuHaTh C €ro JAOpabOTKH, KeNaTelbHO B TOT K€
JIeHb, TIOKa MaTepual elle JIETKO BOCIPOU3BOAUM B mamsTH (uepe3 10 yacoB mocie JEeKIU B
namsTi octaerca He 6onee 30-40 % matepuana). C nenpro 7opabOTKH HEOOXOAMMO MPOYUTATH
3aMKicH, BOCCTAHOBUTH TEKCT B MaMATH, a TaKXKe HCIPAaBUTh OMHUCKH, pacuudpoBaTh He
MIPUHSATBHIE PaHEEe COKPAIEHUS, 3alI0JHUTh MPONYIIEHHbIE MECTA, TIOHATh TEKCT, BHUKHYTh B €r0
cMmbici. Jlasiee mpounTaTh MaTepual 1o peKOMEHAYEeMOH JIuTepaType, pa3pelias B X0/1€ YTCHUs
BO3HUKIIUE paHee 3aTPyAHEHHUs, BOMPOCHI, a TAKKE JOMOJIHIS WU MCHPABIISAs CBOM 3aIUCH.
3anucu OMKHBI OBITH HATVISAIHBIMH, IS Y€TO CIeAYyeT MPHUMEHSTh Pa3IUYHBIE CIOCOOBI
BbIIeTIeHN. B xone m0pa0oTKM KOHCHEKTa YTIyOJSIOTCS, PACIIMPSIOTCS U 3aKPeTISIOTCS
3HAHMS, a TAKXKE JIOTIOJTHSICTCS, HCTIPABIISIETCSI I COBEPIIEHCTBYETCSI KOHCIICKT.

[ToaroToBieHHBIM KOHCIIEKT W PEKOMEHAYeMas JHUTEpaTrypa HCHONb3YIOTCA IPHU
MOATOTOBKE K CEMHUHApPCKUM M MNPAKTUYECKUM 3aHATHAM. [loaroroBka cBOOUTCS K
BHHUMATEJIbHOMY IPOYTEHHIO y4eOHOro MaTepuaia, K BBIBOJY C KapaHJalloOM B pyKax BCexX
YTBEpXKACHUM U QOpMyJ, K PElIEHUI0 MPUMEPOB, 3a7ady, K OTBETaM Ha BoIpochl. [Ipumepsl,
3a/1a4i, BOIIPOCHI 10 TEME SABJISIIOTCS CPEACTBOM CAMOKOHTPOJIS.

Paboma c pekomenoosannoii aumepamypoii



I[Ipu pabGoTe ¢ OCHOBHOW M JOMOJHUTEIHHOM JIUTEPATYpOH  IeJIecoo0pa3Ho
IPUIEPKUBATBCA TAaKOM mocienoBarenbHOCTH. CHavana MpOYMTaTh BECh 3aJaHHBIA TEKCT B
OobicTpoM Temrme. Llenp Takoro uTeHHMA 3aKIOYaeTCs B TOM, 4TOOBI co3maTh oOriee
npecTaBieHne 00 H3yyaeMOM MaTepHuaje, MOHATh OOLIMI CMBICT MPOYUTAHHOTO. 3aTeM
npo4YnTartb BTOPHUYHO, 60.]166 MCAJICHHO, I-ITO6I:I B XOA€ YTCHUA IIOHATH W 3allIOMHUTH CMBICII
KXo (hpa3bl, KAKIOTO MOJI0KEHUS U BOIIPOCA B LIETOM.

UTeHHe NPHHOCUT TII0JIb3y M CTAHOBHUTCS IPOAYKTUBHBIM, KOTJa COIPOBOXKIACTCS
3aIHCSIMU. JTO MOXKET OBITh COCTaBIICHUE IUIAHA MPOYUTAHHOTO TEKCTA, TE3UCHl MJIHM BBIIUCKH,
KOHCIIEKTHPOBaHUE | Jip. BbIOOp BH/a 3alicH 3aBUCUT OT XapakTepa H3y4yaeMoro Marepuania u
eseil padotel ¢ HUM. Eciin cozmepikanue Marepuaia HECI0KHOE, JIETKO yCBAaHBAaeMOE, MOXKHO
OIPaHUYHUTHCS COCTABIICHUEM IuIaHa. Eciin Matepuan coIepKUT HOBYIO U TPYJHO YCBauBaeMyIO
UH(OPMAILIKIO, IIETIECO00Pa3HO ero 3aKOHCIIEKTUPOBATh.

B mpouecce u3ydeHus wmarepuala MCTOYHHMKA M COCTABIICHMS KOHCIIEKTA HYXKHO
00s3aTeNIbHO IPUMEHATH Pa3IMYHbIE BbIACIEHUS, [10/13ar0JIOBKH, CO3/1aBas OJIOYHYIO CTPYKTYPY
KOHCIIEKTa. DTO /Ie]aeT KOHCHEKT JIErKO BOCIIPMHUMAEMbIM U yI0OHBIM /17151 pabOTBhI.

Iloozomoexa K 1adopamopuvim padbomam

[TogrotoBka k  a0OpaTOpPHBIM  3aHATHSM  MPEIAINOJNATaeT  MPEABAPUTEIHHYIO
CaMOCTOSITEIIbHYI0O pa0OTy CTYJACHTOB B COOTBETCTBUU C METOJUYECKUMH pa3pabOTKaMU I10
KaXJI0M 3aIIAHUPOBAHHOW TEME.

JlaGoparopHble 3aHATHS TO3BOJIAIOT WHTETPUPOBATH TEOPETHUECKHUE 3HAHUS W
(dbopMHUpPOBATH MPAKTHUECKUE YMEHUS M HABBIKU CTYJIEHTOB B MIPOIIECCE YUCOHOM IeATETbHOCTH.

CtpykTypa ¥ IOCIEeI0BATEIbHOCTD 3aHATUI: HA NIEPBOM, BBOJHOM, 3aHATUHU MIPOBOJIUTCS
MHCTPYKTaX 00YyYaromIMXCs MO OXpaHE TPyAd, TEXHHKE O€30IacHOCTH M IpaBHiaM paboOThl B
1abopaToOpUu MO MHCTPYKLMSIM YTBEPKIACHHOTO 00pa3iia ¢ pukcanueil pe3yinbTaToB B KypHaJe
MHCTpyKTaxa. O0yuaroniyecsi Takke 3HaKOMATCS ¢ OCHOBHBIMM TPeOOBaHUSMHU IpENoaaBaTess
[0 BBINOJHEHUIO Y4eOHOrOo IUIaHa, C TpaQUKOM MPOXOXKIACHHUS JIaOOPaTOPHBIX 3aHITHH, C
rpaduKOM TPOXOXKJCHHS KOHTPOJIBHBIX 3aJaHHWid, C OCHOBHBIMH (OpPMaM OTYETHOCTH TIO
BBINTOJIHEHHBIM paboTaM U 3a/1aHUSIM.

JIaGoparopHble pabOThI BBHIIOIHAIOTCSA B COOTBETCTBUU C METOIMYECKUMU YKa3aHUSMHU.
CrpykTypa 1a00paTOPHOTO 3aHATHS:

— OOBsBICHNE TEMBI, LIEJIN U 3a/1a4 3aHATHUS.

— [IpoBepka TeopeTnuecKoi MOATOTOBKU CTYJEHTOB K JJAOOPaTOPHOMY 3aHSTHIO.

— Beinosninenue 1abopaTtopHoii paboThI.

— IlonBenenue utoros 3aHsATHs ((HOPMYIHPOBaHHE BHIBOJIOB).

— Odopmienue oTuera.

- 3aH_[I/ITa pa6OTLI npenoaaBaTeyro JUCIUIIIINHBI.

Tadoauuna 4. Coaepxkanue caMOCTOATEIbHON padoThI 00y4aI0IHUXCH



0151 O4UHOU hopmbl 0OYUeHUA

Kon-
Bonpocsl, BeIHOCUMBIE
BO ®opmbl paboTHI
Ha CaMOCTOATEIbHOE U3YUECHUE
4acoB
Tema 1. OcHOBHBIE TOHSITUS M 3aKOHBl XUMUHU. 4 Odopmienrne ordera 1O
OTHOCHUTENIbHBIE ATOMHBIE M MOJICKYJSPHBIE MAacChl. nabopaTtopHoii pabore Nel,
Mons. 3akon ABoraapo. MossipHas macca ¥ MOJISIPHBIM Cnava 3a1aHu I JUTSt
00péM. OmpeneneHne MOJEKYJISPHBIX MacC BELIECTB B CaMOCTOSITENIbHOM
ra3o00pa3HoM cOCTOsSIHUH. ['a30BbIe 3aKOHBI. DKBUBAJICHT. MOATOTOBKH
3aKOH 3KBUBAJIECHTOB. 3aKOH MOCTOSIHCTBA COCTaBa. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. 3aKOH COXPaHEHHUs
SHEPTUHU.
Tema 2. Ctpoenne  aroma. CoBpeMeHHbIE 4 Odopmienne oTdera 10
MPEJCTABICHUS O CTPOCHUU aTOMa naboparopHoit pabore Ne2,
Cnaua 3aJlaHui TUISt
ATOMHO-MOJIEKYJISIPHOE ~ y4€HHE, KaK (QyHITaMeHT .
. CaMOCTOSITENIbHOM
COBPEMCHHOW XUMHUHU. ATOMBI W MOJEKYJBl Kak
MOJATOTOBKH
JTUCKpeTHbIe YacTUIbl. COBpEeMEHHBIE IPEICTABICHUS O
CTPOCHUHM aToMa. OKCIEPUMEHTAIbHbIE OCHOBAHUS
VUEHUST O CTPOGHHU aTOMOB. ATOMHBIE CIIEKTPHI.
@DakTophl, BIUAIOIINE Ha SHEPrUl0 dSJICKTPOHOB B
MHOTO2JIEKTPOHHOM ~ aToMe  (3apsal  s1pa, TJaBHOE
KBaHTOBOE  4UCIO, APQPEKTbl  IKPAHUPOBAHHUS U
IPOHUKHOBEHUS ).
Tema 3. Ilepuonmueckuit 3axkoH u Ilepuoanueckas 4 Odopmienue oryera 1O
cucreMa. CBOICTBA 3JIEMEHTOB U UX COECIMHEHUM nabopaTopHoi pabore Ne3,
. Cnaua 3aJlaHui TUISt
PacnpocTpaHeHrne XMMUYECKHX JJIEMEHTOB B 3€MHOMU N
. CaMOCTOSITENIbHOM
Kope. XMMHYECKH COCTaB OTIENbHBIX reochep. XuMus
MOATOTOBKH
HEMETAIJIOB: BOJIOPO/I, TAIOTE€HBI, XaIbKOTEHBI, JJIEMEHTHI
MOATPYMINBI a30Ta, YriaepoA U KpeMHUud. Xumus S— H
p—meramoB.  [llenounple  MeTamibl:  TONy4YeHHE,
CTpOEHHUE, (bU3NKO—XUMUYECKHE CBOWCTBA, ux
COEMHEHUS. DIEMEHThI TPEThEH TPYIIIBI MEPUOTUIECKON
cucTeMbl. XuUMHsI (—3JIEMEHTOB: METa/UTbl YETBEPTO,
naTol, mecto u ceapmout rpymnn [IC. brmaroponnsie
ras3sl. Metajuibl BOCBMOW IPYIIIBI.
Tema 4. OcHOBHBIE KJIACChl  HEOPTaHUYECKHUX 4 Odopmnenne oTueTa 1O
COETMHEHUI nabopaTtopHoil pabGote Ne4,
Cnada 3a/laHui TUIS
Oxkcuppl, KUCIOTHI, OCHOBaHUS, COJM, HOMEHKJIATYpa, .
g . N CaMOCTOSITEIIbHOM
CBOWCTBA. YpaBHEHUS XUMHUYECKUX peakiuid. Pacuérsl mo
. MIOJITOTOBKH
YPaBHEHUSIM PEAKIUH.
Tema 5. OOume cBoiictBa pactBopoB. CrocoOwr | 4 Odopmnenne oTueta 1O
BBIPQXEHUS KOHIIEHTPAIHii nabopaTtopHoil pabote NeS,
Cnada 3a/laHui TUIS
OcHOBHBIE  TIOHATHS: CHCTEMa, KIacCH(pUKaIUs .
CaMOCTOSTEJIbHOM

CUCTCM, TCOpHUU PACTBOPOB, KHaCCI/I(I)I/IKaLII/Iﬂ BC€IICCTB 110




pacTBOPUMOCTH,  KJIAacCU(HUKAIMS  PacTBOPOB IO MOJATOTOBKH
HachleHHOCTH. Kpucramnusanus, nepekpucTayin3aus.
OcobeHHOCTH ~ pacTBOPOB  3JEKTposuTOB.  Pacuer
koHueHTpanuii oo H+ u OH- B BOJIHBIX pacTBOpax
KHUCJIOT U OCHOBaHUI.
Tema 6. Teopus NEKTPOIUTUYECKON TUCCOLUALIUN 4 Odopmienne oryera MO
. nabopaTopHori pabore Ne6,
Mexanusm JIEKTPOJIUTUYECKON JMCCOLIMALIUU .
Cnaua 3a/laHui TUISt
NOJIAPHBIX BEIIEeCTB. BemecTBa 3J€KTPOIUTHI U HE .
CaMOCTOSITENIbHOM
neKTposnuThl. CHIIbHBIE M CJA0ble  AJIEKTPOJIUTHI.
MOJITOTOBKH
Crenenp  nuccoumanuu. KoHcranTa — aucconuanuu.
[IpousBenenre pacTBOPUMOCTH.
Tema 7. OCHOBBI XUMHUYECKON TEPMOIUHAMUKHI 4 Odopmienne oTdera 10
naboparopHoit pabore Ne7,
DHepreTuka W HaNpaBICHUE MPOTEKAHUS XUMHUYECKUX .
Cnaua 3a/laHui TUIS
IIPOLIECCOB. CranpapTHble yCIIOBHSL. Teruora N
CaMOCTOSITENIbHOM
oOpa3zoBaHMsi M  TEIUIOTAa  CrOpPaHMUsl  BELIECTBA.
MIOJITOTOBKH
TepMoXUMHUYECKUE PACUETHI.
Tema 8. Xumuueckas KUHETHKA U KaTaau3 4 Odopmienne ordyera MO
nabopaTopHoi pabote Ne§,
CKopocTh peakluy, BIHUSHUE Pa3IU4HbIX (AaKTOPOB Ha
CKOpOCTh xuMudeckoi peakmuu. [IpaBmio Bant-I'odda. Cnayva 3amanuit 1Jis
['oMOreHHBIii U TeTepOreHHBIN KaTalu3. CaMOCTOSITENIbHOM
MOJATOTOBKH
Tema 9. OCHOBBI 3JEKTPOXUMHH 2,75 | Odbopmiienne ordera 10
nabopaTtopHoil pabore Ne9,
["anpBannyeckue JJIEMEHTHI. Hanpasnenue .
. Cnaua 3a/laHui TUISE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaxiuii. N
CaMOCTOSITENIBHOM
ONEeKTpOan3. 3aKOHBI AIEKTPOJIN3A.
MOJITOTOBKH
07151 3a04HOI hopmbl 0OYUEeHUA
Kon-
Bomnpocsl, BeIHOCHUMBIE
BO ®opmbl pabOTHI
Ha CaMOCTOATEIbHOE U3YUECHHE
4acoB
Tema 1. OcHOBHbIE TIOHATUS W 3aKOHBI xumuu. | 6,75 | OdbopmieHune oryera 1O
OTHOCHUTENbHBIE ATOMHBIE M MOJIEKYJSPHBIE MAacChl. nabopaTtopHoii pabGore Nel,
Mons. 3akoH ABoraapo. MoisipHas Macca U MOJIAPHBIN Cnaua 3aJaHui TUISt
00BéM. OmpeneneHne MOJEKYJISpPHBIX Macc BELIECTB B CaMOCTOSITENIbHOM
razoo0pa3HoM cocTOSTHUM. ["a30BbIe 3aKOHBI. DKBUBAJICHT. MOJITOTOBKH
3aKOH SKBUBAJIEHTOB. 3AKOH ITOCTOSIHCTBA COCTaBa. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. 3aKOH COXpaHEHUS
DHEPIHH.
Tema 2. Crpoenne  aroma. CoBpemenssle | 6,75 | OdopmieHue ordera 1O
MIPEJICTaBICHUS O CTPOCHUU aTOMa nabopaTtopHoil pabote Ne2,
Cnaua 3a/laHui TUIS
ATOMHO-MOJIEKYJIIpHOE ~ Y4YeHHe, Kak (yHAaMeHT

CaMOCTOSITEIbHOUN




COBPEMEHHOM XuUMUH. ATOMBI U MOJEKYJIbl Kak IIOATOTOBKH
JUCKpETHbIE 4yacTUIlbl. COBpEMEHHBIE NPEICTABICHUS O
CTPOEHMHM aroMa. OKCIIEpUMEHTAJIbHBIE OCHOBAHMUS
YU4E€HUSI O CTPOEGHHHU aTOMOB. ATOMHBIE CIEKTPBHI.
@akTophl, BIHAIOIIME HA DSHEPrUul0 3JIEKTPOHOB B
MHOTO3JIEKTPOHHOM ~ aToMe  (3apal  s1pa, TJaBHOE
KBaHTOBOE  4HCIO, dA(PQEKTsl  SKPaHHPOBAHUSA |
IPOHUKHOBEHHUS).
Tema 3. Ilepumommyeckuii 3akoH u Ilepmommueckas | 6,75 | OdopmieHne ordera 1O
cucreMa. CBOICTBA 3JIEMEHTOB U UX COCIMHEHUM nabopaTopHori pabore Ne3,
. Cnaua 3aaHUuN IS
PacnipocTpaneHne XMMHUYECKMX 3JIEMEHTOB B 3€MHOMU .
. CaMOCTOSITENILHOM
Kope. XMMHUYECKUI COCTaB OTAEIBHBIX reochep. Xumus
IIOATOTOBKH
HEMETAJIJIOB: BOJIOPOJI, FAJIOT€HbI, XaJIbKOT€HbI, JJIEMEHTHI
MOATPYIIIBI a30Ta, YIJIEpOJd U KpeMHUH. XUMHUSA S— U
p—MetaiuioB.  lllenoynble  meTamuibl:  MOJyYEHUE,
CTpOEHHUE, bU3NKO—XUMUYECKHE CBOIICTBa, ux
COEMHEHUS. DIEMEHThI TPETHEH IPYIIIBI IEPUOJIUIECKON
cucteMbl. Xumusi (—3JIEMEHTOB: METa/UIbl YETBEPTOH,
nATtod, mectod u ceapmoit rpynn IIC. bnaroponnsie
rassl. MeTtajisl BOCBMOW I'PYIIIIBI.
Tema 4. OcHOBHBIE KJacChl Heopranmdeckux | 6,75 | Odbopmnenne oryera 10
COEIMHEHUN naboparopHoit pabore Ned,
Cnaua 3a/laHui JUISt
Oxcupl, KUCIOTHI, OCHOBAaHUs, COJIM, HOMEHKIATYpPA, .
. . R CaMOCTOSITENIbHOM
CBOICTBA. YpaBHEHUS XMMUUECKHUX peakuuil. Pacuérel no
. MIOATOTOBKH
YpaBHEHHUSAM peaKIuil.
Tema 5. OOmme cBoiictBa pactBopoB. Cmocodsl | 6,75 | Odbopmienne ordyera 110
BBIPKEHUS] KOHLEHTpaINil nabopaTopHoit pabore NeS,
Cnaua 3aJlaHui TUISt
OCHOBHBIE ~ TOHATHS:  CHUCTEMa,  KiacCU(pUKaIUSI .
CaMOCTOSITENIbHOM
CHCTEM, TEOPUHU PACTBOPOB, KIACCU(PUKAIMS BEIIECTB IO
IIOATOTOBKH
pacTBOPUMOCTH,  KJIAacCU(pUKAIMs  pPacTBOPOB IO
HachlleHHOCTH. Kpucrannuzanus, nepekpucTamin3anis.
OcoOeHHOCTH ~ pacTBOPOB  AJIEKTPOJIMTOB.  Pacuer
KoHUeHTpauui noHos H+ u OH- B BogHbIX pacTBOpax
KHCJIOT U OCHOBAHMIA.
Tema 6. Teopus INEKTPOIUTUYECKON TUCCOLUALIUI 6,75 | Odopmiienne ordera 1O
. nabopaTopHoit pabore Neb6,
Mexanusm INEKTPOIUTUYECKON M CCOLMAUU o
Cnaua 3aJaHuN TUIA
NOJIIPHBIX BEIIECTB. BemecTBa d3IEKTPOIUTHI M HE o
CaMOCTOSITENILHOM
nekTpoiuThl. CuibHble W clabble  3JEKTPOJUTHI.
MOJATOTOBKH
Crenenp  nmuccoumanuu. KoHcTanTa — aumcconuanui.
IIpou3sBeneHne pacCTBOPUMOCTH.
Tema 7. OCHOBBI XUMHUYECKON TEPMOAMHAMHUKHI 6,75 | Odopmienue ordera 1O
nabopatopHoit pabore Ne7,
OHepreTuka U HallpaBJIEHUE MTPOTEKAHNS XUMHUYECKHX o
Crmauga 3aaHui TUTS

IIPOLIECCOB. CranpapTHblie YCIIOBUSAL. Temnota




06pa3OBaHI/ISI )51 TCIIJIOTAa CropaHus BCIICCTBA. CaMOCTOSTEIbHOM
TepMOXI/IMI/I‘I€CKI/Ie PaCUCTEI. IoATOTOBKU

Tema 8. Xumuueckasi KHHETHKA U KaTalu3 6,75 | ObopmieHne or4era 1O

naboparopHoit pabore Ne§,
CKOpOCTh peakiiu, BIUSHUE Pa3InYHbIX (HAKTOPOB HA

CKOpOCTh xuMudeckoi peakmuu. [Ipasuino Bant-I'odda. Cnayva 3amanuit 1Jis
['OMOreHHbIi U reTepOreHHbIN KaTalns. CaMOCTOATEIIBHOMN
MOATOTOBKH
Tema 9. OCHOBBI ANEKTPOXUMUU 6,75 | ObopmieHne or4era 1O
nabopatopHori pabore Ne9,
["anpBannyeckue JJIEMEHTHI. Hanpasnenue .
. Cnaua 3a/laHui TUISt
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuii. .
CaMOCTOSITENIbHOI

DJIEKTPOJIN3. 3aKOHBI AJEKTPOIIU3A.
MOATOTOBKU

5.3. Buabl u ¢opMbl NHUCbMEHHBIX PadoOT, NPeIyCMOTPEHHBIX IPH OCBOCHHH
AUCHHILIMHBI, BHITIOJHIeMbIe 00y4al0IMMUCH CAMOCTOATEIbHO:

B xauecTBe nmuCbMEHHBIX pabOT Mpeasaraercs 3aJaHus 0 TeMaM Uil CaMOCTOSITEIbHOM
MOJTOTOBKU U 0pOpPMIIEHHE OTYETA MPOJICIaHHBIX J1a00paTOPHBIX PadoT.

Memoouueckue yKazanua no 0hpopmaeHuro 6bInOAHEeHHbIX
3a0aHUIL ONLA CAMOCHOAMEIbHOI NOO20MOBKU

1. CTyaeHT BBINOJHSET CBOM BapUaHT 33JaHUS JUISL CaMOCTOSTENIBHOM IOArOTOBKU
COIIACHO TEME B MMCbMEHHOM BUJE B OTJEIbHON TOHKOW TE€Tpaay UM B Ie4aTHOM Buje. TekcT
BBINTOJIHEHHOTO 33/IaHUsl B IE€YaTHOM BHUJE HEOOXOIUMO HaOupaTh Ha KomibtoTepe. Pasmep
nesoro mnonig 30 mm, mpasoro - 15-20 mm, BepxHero — 20 mm, HuxHero — 20 mm. Illpudr —
Times New Roman, pasmep — 14, mexcTpounslii uHTepBan — 1,5. ®@pasbl, HauWHAIOMIUECS C
HOBOMW CTPOKH, II€YaTaroTCs ¢ ad3alHbIM OTCTYIOM OT Havaja cTpoku (1,25 cm).

2. 3agaHus, BBINOJIHEHHBIE HEOPEXHO, Hepa3bopunBo, 0e3 coOoaeHus TpeOoBaHUH 1Mo
O0(QOpMIICHHIO BO3BpalllaeTCsi CTYIEHTYy O€3 NpOBEpKHM C YKa3aHHMEM NpPUYMH BO3BpaTa Ha
TUTYJIBHOM JIUCTE.

3. Cnaya BBINIOJIHEHHOTO 33/1aHUsI MOXKET MPOBOJUTCS HA BBIAECIEHHOM OJHOM 3aHSTHU B
paMKax 4yacoB Y4eOHOW IMCIMILIMHBI, JUOO 1O JOTOBOPEHHOCTH ¢ mpenoaaBareneM. Crada
BBIMIOJTHEHHOT'O 3a/laHUsl CTYAEHTOM IpelyCMAaTpUBaeT OOBSICHEHMS MPOJEIAHHOTO 3aJaHUs U
OTBETHl Ha BONPOCH! onmoHeHTa. OOI1as OlleHKa BBICTABIISETCS C Y4ETOM OLEHOK 3a paboTy,
YMEHHE BECTU AUCKYCCHIO U OTBETHI Ha BOIIPOCHI.

4. Tlpu oueHuBaHUM pabOTHl OYIyT YYMTBHIBATbCA CIEAYIOLIME NYHKTHI: 3HaHUE H
MOHMMAaHHUE NPOOJEMbl; YMEHHME CHCTEeMAaTH3HpOBaTh W aHAJIW3UPOBATh MaTepuaj, YeTKO U
000CHOBaHHO (HOPMYJIHPOBATH BBIBOJIBI; CAMOCTOSTENIEHOCTh, CHOCOOHOCTh K OIpEEsICHUI0
CcOOCTBEHHOM MO3MIMU MO NpobJieMe U K MPaKTUUECKON ajanTalydy MaTepuala; akKypaTHOCTh

oopmieHus.

Memoouueckue ykazanua no HANUCAHUIO omuema no 1adopamopHol padome

1. Ilenp u 3a1a4 UCCIIEIOBAHUS.

2. KpaTkoe onucanue skcriepuMeHTa: Crioco0bl, METOIbl, METOJIUKH UCCIIEIOBAHUS U
TEOPETUUECKUE TI0JIOKECHUS.

3. 3aKOHBI, IIOJIOKEHUs, MaTEMaTUYECKHM ammapar, YpPaBHEHHs pEaKIMil.

PCSyﬂBTaTBI HCCJIICOOBaHUA U PACUCTBI (ypaBHCHI/IH JOJIDKHBI OBITh IMPUBCJICHLI B OGH.IGM BUIAC U C
NoACTaBJICHHBIMUA JIaHHI)IMI/I). PeSYJ'II)TaTI)I HCCIICOOBAHNA U pacd€TOB OOJIKHBI OBITE CBCICHBI B
COOTBCTCTBYIOIIHEC Ta6J'II/II_IBI. CratucTuueckas 06pa60TKa JaHHBIX.




4. I'paduueckass 00paboTKa 3KCIEPUMEHTAIBHBIX JAHHBIX (IIPU HEOOXOAUMOCTH):
rpaduKy U CXEMBbI TOJIKHBI BBIIOJIHATHCS TOJIBKO Ha MUJUIMMETpoBOoM Oymare. Ha ock opaunar
HAHOCHUTCA (YHKIUS, HA OCh aOCIMCC — apryMEHT C YKa3aHHWeM eAMHHUI u3Mepenus. Ha ocsx
HAaHOCHUTCS IIKajla COIJacHO BblOpaHHOMY MacwTalOy. EnmHunpsl macmraba JODKHBI OBITh
BBIOpaHBI B COOTBETCTBHMM TOYHOCTHM OTCUeTa TMpH d3KcrepumeHTte. KoopaunaTsl
9KCHEPUMEHTAJIbHON TOYKM HAHOCATCS TOJBKO HA IUIOCKOCTHM M OTMedaroTcss Toukol. [lo
OKCIEPUMEHTAIBHBIM TOYKaM MPOBOJIUTCS YCPEAHSAOWasi KpuBas. BpimaBmime TOYKH He
UCIIOJIB3YIOTCS, HO MOKa3biBatoTca. Ha nucre, rae BbIONHEH Ipa@ukK, AOJKHBI OBITh yKa3aHbI
HanMeHoBaHue rpaduka (moa rpaduKoM), YCIOBHS, CHOCKU. DKCIEPUMEHTAIbHbIC JaHHBIC IS
HOCTPOCHMS IPaAyHpOBOYHOIO rpaduka 0OpadaThIBAIOTCS 110 METOly HAUMEHBIINX KBaJPaTOB.

S. AHanu3 3KCIEPUMEHTAIBHO TIOJYyYEHHBIX 3aBUCUMOCTEH.

6. BriBOIEL

Pabora cuMTaeTcss BBINONIHEHHOM, €CIM NPUBEAECHBI BCE HEOOXOOUMBIC pacueTsl,
IIOCTPOCHBI M3y4aeMble 3aBUCHUMOCTH, INPHUBEIEHBI BCE CTPYKTYpHbIE (OPMYJbl H3ydaeMbIX
BEILIECTB U 00pa3yeMbIX COEIMHEHHH, C/IeaHbl COOTBETCTBYIOIUE BHIBO/IBI.

6. OBPA3OBATEJIBHBIE U THO®POPMAILIMOHHBIE TEXHOJIOT' U

B cootBetctBum ¢ tpedoBanusimu ®I'OC BO no HanpaBieHUIO MOATOTOBKHU pealn3aius
KOMIIETEHTHOCTHOTO TOJXO0Ja MpelycMaTpUBaeT WHCIIOJIb30BaHHE B Y4eOHOM Mpolecce
AKTUBHBIX M UHTEPAKTUBHBIX ()OPM MPOBECHUS 3aHITHHA. (KOMIIBIOTEPHBIX CUMYJISIUN U TIp.) B
COUETaHWHM C BHEAyAUTOPHON paboTol C 1enbl0 (OPMUPOBAHUS M PA3BUTUS TPEOyeMBIX
KOMIETeHIM  oOydaromuxcs. Bo3MOXHO mpuMeHeHue SJIeKTPOHHOro oOydeHus U
JTUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

VHTepakTUBHBIE JIEKIIUH, Pa300p KOHKPETHBIX CUTYallHi, IepCOHANbHAs U KOJUIEKTUBHAs
BHEayJAUTOpHas paboTa B MaJlbIX IpyImax, «paBHbI 00y4yaeT paBHOrO». Y4eOHbIE 3aHATHS 110
JUCIIUIINHE MOTYT IPOBOAMTHCS C MPUMEHEHHEM HH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHBIX
ceTel IpH OMOCPEIOBAHHOM (HAa PACCTOSIHUM) MHTEPAKTHBHOM B3aMMOJICHCTBUM OOYYaAIOIIUXCS
u npenonasarenst B pexxumax off-line B ¢opmax: nekunuii-npezeHtanuii, codbeceqoBaHus B
pexxume yar, popyma, yaTa.

Ta6auna S. O0pa3oBaTelbHbIe TEXHOJOITHHM, HCIOJb3yeMble NPH pealu3alliu y4eOHbIX
3aHATHH

Pazpnen, Tema dopma yueOHOro 3aHATHS
JTIACIATUTNHBI Jlekuums [IpakTrueckoe JlaboparopHas
3aHSATHE, CEMUHAP paborta

Tema 1. OcHOBHbBIE TOHATUS U O630pHas nexyus He Jlabopamopnas
3aKOHBI XUMUU npeoyCmMompeHo paboma Nl
Tema 2. CTpoeHue aToma. Jlexyus ¢ onopHvim He Jlabopamopnas
CoBpeMeHHbIE NPECTABICHUSL | KOHCNEKMUPOBAHUeM | npeoycCMOmpeHo paboma N2
0 CTPOEHUU aTOMa
Tema 3. [lepuoanueckuit Jlexyus ¢ onopHvim He Jlabopamopnas




3akoH u [lepuoanueckas KOHCNeKMupo8aHuem | npeoycmMompeHo paboma Ne3
cucreMa. CBOICTBA 3JIEMEHTOB

U UX COCTUHEHUN

Tema 4. OcHOBHBIE KJIACCHI HUnghopmayuonnas He Jlabopamopnas
HEOPraHMYECKUX COCAMHEHUN JIeKYUs npedyCMOmMpPeHo paboma Ne4
Tema 5. O0mue cBoicTBa HUnghopmayuonnas He Jlabopamopnas
pacTBOpoB. CrIOCOOBI JIeKYUsl npeoycmMompeHo paboma Ne5
BBIPAXKEHHS KOHLICHTpaUn

Tema 6. Teopus Hngpopmayuonnasn He Jlabopamopras
ANEKTPOIUTUYECKON JIeKYusl npeoycCmMompeHo paboma Ne6
JUCCOLIMAIIUU

Tema 7. OCHOBBI XUMHUYECKOI Jlexyus - He Jlabopamopnas
TEPMOJUHAMUKHU npezenmayusl npedyCMOmMpeHo paboma Ne7
Tema 8. Xumuueckas Jlexyus - He Jlabopamopnas
KMHETUKA U KaTalau3 npezenmayusl npeodycmMompeHo paboma Ne8
Tema 9. OcHOBBI Jlexyus - He Jlabopamophas
AIEKTPOXUMUU npe3eHmayus npeodyCMompeHo paboma Ne9

VY4deOHblE 3aHATUS 10 JUCHUIUIMHE MOTYT TAaKKe IPOBOAUTHCA C NPUMEHEHHUEM
MH(OPMALIMOHHO-TEIEKOMMYHUKAIIMOHHBIX CETe IpU OINOCPEIOBAaHHOM (Ha pacCcTOSHUN)
WHTEPAKTUBHOM B3aWMOJICUCTBHU OOYYAIOIIMXCs M MperoaaBaTess B pexuMax on-line u (wm)
off-line B popmax Buaeonekuuii, BuIcOKOH(epeHInu, codeceIoBaHus B pexxume Gpopyma, data,
BBINOJIHEHUS BUPTYaJIbHBIX MPAKTHUECKUX U (WIM) 1aOOpaTOPHBIX padoT U JIp.

6.2. UndopManimoHHbIE TEXHOJIOTHH

[Ipn peanuszanuu pazau4HBIX BHJIOB y4yeOHONW M BHEYy4yeOHON pPadOTHI MCHOJB3YHOTCS
BO3MOXHOCTH MHTepHeTa B yueOHOM Ipoliecce U cienyronue HHHOpMaMOHHbIE TEXHOIOTHH:

— HCIIOJIb30BAaHME BO3MOXKHOCTEM HHTEpHETa B Y4eOHOM Ipolecce (MCI0JIb30BaHHE
caiita mperojaBarens (pacchbulka 3aJaHUN, TPEIOCTaBICHUE BBIMOJHEHHBIX PabOT, OTBETHI Ha
BOIIPOCHI, 03HAKOMJIEHHE 00YJaIOLIUXCS C OLIEHKAMU U T. 11.));

— HCIIOJIb30BAHME JJIEKTPOHHBIX YUEOHHKOB M pPa3jIMYHBIX CAlTOB KaK HCTOYHUKOB
uHpOpMaInH;

— HCMOJb30BAHUE BO3MOXKHOCTEH 3JIEKTPOHHOW TMOYTHI MperojaBaTens (pacchlika
3a/laHui, IPEJOCTAaBICHUE BBIITOJIHEHHBIX Pa0OT, OTBETHI HA BONPOCHI, O3HAKOMJICHUE yUYaIUXCs
C OIIEHKaMH U T.11.);

— HCIIOJIb30BAHME CPEICTB IMPEACTaBICHUS YyuyeOHOW HHpopMauu (3IEKTPOHHBIX
y4eOHBIX MOCOOMH U MPAKTUKYMOB, IPUMEHEHHE HOBBIX TE€XHOJOTMM I MPOBEACHUSI OUHBIX
(TpaIUIIMOHHBIX ) JIEKIIMH U CEMHUHAPOB C MCIIOJIb30BaHUEM IPE3eHTAIMN U T. 11.);

— HCTOJIb30BaHUE BUPTyaldbHOU oOyuatomelr cpeapl (LMS Moodle «3nexkrponHoe
00pa3zoBaHHEY).

6.3. IIlporpammHoe o0ecnevyeHHe,cCOBpeMeHHbIe NMpodeccuoHalbHble 0a3bl JAHHBIX
U MHGOPMalHOHHbIE CIIPABOYHbIE CHCTEMBI

[Ipn peanuzanuu pa3aUYHBIX BHJIOB Yy4eOHOM paboOThl MO JUCHMIUIMHE MOTYT
UCIIOJIb30BAThCS AJEKTPOHHOE 00yUeHHE U TUCTAaHLIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH.

6.3.1. IlporpammHoe odecnieyeHune



HaumeHnoBanue nporpaMMHOT0 obecrieueHust Ha3nauenue

Adobe Reader [Iporpamma amnst mpocMoTpa
JIEKTPOHHBIX TOKYMCHTOB

[Tnatdopma nucranimonHoro ooyuenus LMS Moodle BuptyansHas oOy4atorast cpena

Mozilla FireFox Bpaysep

Microsoft Office 2013, [TakeT 0(UCHBIX IPOrpaMM

Microsoft Office Project 2013, Microsoft Office Visio

2013

7-zip ApxuBaTop

MicrosoftWindows10Professional OmneparnroHHas cucTeMa

KasperskyEndpointSecurity CpeacTBO aHTUBUPYCHOM 3aIUTHI

Google Chrome Bpaysep

Notepad++ TexkcToBBIN pelakTop

OpenOffice [TakeT 0(UCHBIX IPOrpaMM

Opera bpayzep

6.3.2. CoBpemeHnHble mnpodeccuoHATbHbIE 0a3bl JAHHBIX M HH(OPMANMOHHBIE
CIIPaBOYHbIE CHCTEMbI

1. https://biblio.asu.edu.ru (DmexTpoHHass OMOIHOTEKA «ACTpPaxaHCKHI TOCYIApCTBEHHBIN
YHUBEPCHUTET» COOCTBEHHOW TeHepanuu Ha miatdpopme DBC «OnekrponHblid YuTanbHbii 3am —
bubmmoTex»)

2. http://www.studentlibrary.ru  (3nekTponno-6udbnaroreunas cucrema (OBC) 00O

I'paxxnancko-npaBoBoii  gorosop Ne 146 ot 02.08.2016 r. «Ilonurexpecype»
«KoHcynpTanT crynenTa». www.studentlibrary.ru)

7. ®OHJI OLIEHOYHBIX CPEJICTB JJIS1 MPOBEJIEHMSA TEKYIIETO KOHTPOJIS
U IPOMEKYTOYHOM ATTECTALIMM MO JUCUMIIIMHE (MOAY.JIIO)

7.1. IlacnopT (poHIA2 OLIEHOYHBIX CPEICTB

[Ipy mpoBeeHUM TEKYIIErO KOHTPOJISA M NMPOMEKYTOYHOM ATTECTALUM IO JUCLUUILIMHE
«Xumus» TpoBepsieTcss CHOPMUPOBAHHOCTH Yy OOYUAIOIIMXCS KOMIETEHIMH, yKa3aHHBIX B
pa3nene 3 HaCTOSIIEH MpPOTpaMMbl. DTamHOCTh (DOPMHPOBAHUS JAaHHBIX KOMIIETCHIIUN B
MpOIIeCCeE OCBOCHHUS 00pa30BaTENIbHOW TMPOTPaAaMMBl  OMpENesieTcsl  MOClIeA0BaTeIbHBIM
OCBOCHHEM JUCIHMIUIMH (MOIYJEeH) W TPOXOXKJIECHHWEM TIPAKTHUK, a B IIPOIECCE OCBOCHUS
TUCIUTIIMHBI  (MOIYJIsI) —  TIOCIEAOBAaTENbHBIM  JOCTH)KEHHEM  PE3YJIbTaTOB  OCBOCHUS
COZIepPKaTeNhbHO CBA3aHHBIX MEKITY COOOM pa3zesioB, TEM.

Tab6muma 6. CooTrBercTBHE pa3nejioB, TeM [IHCHUILUIMHBI, Pe3yJdbTATOB O00y4YeHHS
0 JUCHUIIVIMHE U OLCHOYHBIX CPEIACTB


https://biblio.asu.edu.ru/
http://www.studentlibrary.ru/

KonTponupyemsiii pasznen, Tema
JUCIUATIIMHBI

Kon xonTponupyemoit

HanmenoBanue
OIICHOYHOTI'O CPEJICTBA

KOMIIETEHIINU
Tema 1. OcHOBHBIE IOHATHUS U Otyer mo nabopaTropHOW paboTe
3aKOHBI XUMHUU OIIK-1 Nel, 3aganus TS
CaMOCTOSITENIbHOM MOATOTOBKHU
Tewma 2. Ctpoenue aToma. Otuer mo nabopartopHoil paboTe
CoBpeMEHHbIE MPEJICTABICHUS O OIIK-1 Ne2, Samanus IUIA
CTPOCHUU aTOMa CaMOCTOSITEJIbHON MOATOTOBKU
Tema 3. [lepuoanueckuit 3aKoH Otuer mo naGopartopHoil paboTe
u [lepuonnueckas cucrema. OIK-1 Ne3, 3ananus JUTSt
CBoiicTBa 3JIEMEHTOB U UX CaMOCTOSITENIbHOM MOJArOTOBKH,
COE€IMHEHUN
Tema 4. OCHOBHBIE KJIACCHI Otuer mo nabopatopHoii paboTe
HEOPraHUYECKUX COECIUHEHUI OIIK-1 Ne4, 3agaHus 1A
CaMOCTOATENIbHON OATOTOBKHU
Tema 5. OOuine cBoiicTBa Otuer mo mabopaTropHOW paboTe
pactBopoB. Crioco0Ob1 OIlK-1 Nes, 3anmanus TUTST
BBIPQXCHUS KOHIICHTPAIIHii CaMOCTOSITENIbHOM MOATOTOBKHU
Tewma 6. Teopust Otuer mo nabopatopHoil paboTe
AJIEKTPOJIUTHUUECKON OIIK-1 Ne6, 3agaHus 1A
JIUCCOIUAIINN CaMOCTOSITEJIbHON MOATOTOBKU
Tema 7. OCHOBBI XUMHUYECKOM Otuer mo nabopartopHoil paboTe
TEPMOJNHAMUKHU OIIK-1 No7, 3aganus VIS
CaMOCTOSITENIbHON MOATOTOBKH
Tema 8. Xumuueckass KHHETHKA Otuer mo naGopatopHoil paboTe
U KaTaan3 OIIK-1 Neg, 3agaHus TS
CaMOCTOATENIbHON OATOTOBKHU
Tema 9. OCHOBBI ANEKTPOXUMHUHU Otyer mo nabopaTropHOil paboTte
OIIK-1 Ne9, 3amanus ISt

CaMOCTOSITEILHON MOATOTOBKH

7.2. Onucanue mokasarejieili ¥ KpUTepHeB OLCHUBAHUS KOMIICTEHIUH, ONMMCaHUe

IIKaJ OCHUBAaHUA

Ta6auna 7. Iloka3aTen oneHUBaHNUs Pe3y/IbTATOB 00y4eHUsI B BU/Je 3HAHUI

[Ixama
Kpurepun onennBanus
OILICHUBAHHUSI
5 JIEMOHCTPHpPYET TIyOOKOe 3HaHWE TEOPETHUYECKOrO Marepuaia, YMEHHE
000CHOBAaHHO U3JIaraTh CBOM MBICIIH 110 00CYX1a€MbIM BOIPOCAM, CIIOCOOHOCTb




IIxama

Kputepuu onenuBanust

OIICHUBAHUSI
«OTIMYHO» | TIOJHO, MPAaBHJIBHO W apryMEHTHPOBAHHO OTBEYATh HA BOIPOCHI, MPUBOIHUTH
HpUMEPBI
4 JIEMOHCTPUPYET 3HAHHE TEOPETHUYECKOrO MarepHaya, €ro IMOCIeI0BaTEeIbHOE
U3JI0KEHUE, CIIOCOOHOCTH IPHMBOIUTH IPUMEPHI, JONYCKAET €IUHUYHBIE
«XOPOIO» | oibKK, UCIIPaBIsSEMbIE TIOCIIE 3aMEYaHHs [IPENOoJaBaTENs
3 JEMOHCTPUPYET  HEIMOJHOe, (parMeHTapHOE  3HAHHE  TEOPETHUYECKOTO
Mmarepuaia, TpeOyrollee HaABOASAIIAX BOMPOCOB IPENOAaBaTeNs, JIOIMYCKaeT
«YHMOBJCTBOPH | cypecTBEHHbIE OMIMOKA B €r0 HU3JI0KEHWH, 3aTPYAHAETCS B NPUBEACHUH
TCJBHO» IpUMEpOB U HOPMYIIMPOBKE BHIBOIOB
2 JIEMOHCTPUPYET CYIIECTBEHHBIE MPOOEIIBI B 3HAHMH TEOPETHUECKOTO MaTepHUala,
«eynosrerso | H Croco0eH  €ro W3JIOKHTh W OTBETUTh HA HABOMAIINE  BOIPOCHI
putenpioy | NPCTONABATEIIs, HE MOKET IPHBECTH IIPUMEPbI

Ta6auna 8. Iloka3zaTenn oneHMBaHus pe3yJbTATOB 00y4eHHs] B BH/e YMEHMII U BJIa/IeHUH

[IIxana
Kputepuu oneHnBanus
OLICHUBAHUSI
JIEMOHCTPUPYET CIHOCOOHOCTh MPUMEHSTH 3HAHUE TEOPETHYECKOro MaTepualia
5 OpU  BBHINOJHCHUM 33JaHHi, II0CJEIO0BATEIbHO ¥ IPABUIIBHO BBIIOJHSICT
«OTIIMYHOY | 331aHMsA, yMeEeT 0OOCHOBAHHO M3]IaraTh CBOM MBICIM M JIENaTh HEOOXOIMMBIE
BBIBO/TBI
JEMOHCTPUPYET CIIOCOOHOCTh MPHUMEHSTHh 3HAHHE TEOPETUYECKOr0 Marepualia
OpU  BBIMOJHEHUHM 3a/IaHMiA, MOCIEOBATEIbHO ¥ TMPABHJIBHO BBIOJIHSIET
4 ,
3a7laHus, yMeeT 00OCHOBAaHHO M3JIaraTh CBOM MBICIH U JIeNlaTh HEOOXOIMMBIC
«XOpOMIO» | pRio/bl, AOMYCKAET €AMHMYHBLIE OMIMOKH, MCIPABJISEMBIE IOCIE 3aMeYaHMs
IpernoaaBaTens
3 JEMOHCTPUPYET OTIENbHBIC, HECUCTEMATU3UPOBAHHBIC HABBIKU, HCIIBITHIBACT
3aTPY/[IHCHUS] M JONYCKAeT OIIMOKU TMPH BBIMOJIHCHUH 3aJaHHid, BBITOIHICT
«YHOBJICTBOPH | 3anappie mO MOACKa3Ke MPENojaBaTens, 3arpyaHsercs B (HOpMyTHpOBKE
TEILHOY BBIBOJIOB
2 HE CIIOCOOCH MPaBHIIBLHO BBHIMIOJIHUTD 331aHHS
«HEYIOBJIETBO
PHUTEIIEHOY
Kpurepuu ouenku 1Jist 1a60paTopHbIX padoT
- OIICHKa «OTJIIMYHO» BBICTABISIETCS CTYJCHTY, €CIH TOJHOCTBIO BBITIOJHEHBI OOIIHUE

TpeOOBaHUS K BBINOJHEHHUIO, O(OPMIIEHHIO M OTYETY IO JabOpaTOpHBIM pabOTaM: CTYAEHT
MOYKET MPAaBUIBHO OTBETHTh Ha MOCTABJIEHHBIE BOIPOCHI, CIIOCOOEH MPOBECTU aHAIU3 M JaTb
OLIEHKY I10JIy4YEHHBIM pe3yJIbTaTaM,;




- OIIGHKAa «XOpOIIOY», €CIU TMOJHOCTHIO BBHITIOJHEHBI O0MIME TpeOOBaHMS K BBITIOJHEHUIO,
O(QOPMIICHHIO U OTYETYy IO JIaOOpaTOPHBIM paboTaM: CTYIAEHT MOKET MPaBUJIBHO OTBETUTH Ha
MOCTaBJICHHBIC BOIPOCHI, CIOCOOCH MPOBECTH aHAIM3 M JIaTh OIICHKY MOJyYEHHBIM PE3YJIbTaTaM,
HO UMEIOTCS HE CYIIECTBEHHBIC 3aMEUYaHUs B pacu€THO-TpaprUecKOi 4acTu;

- OIICHKAa «YyJOBJICTBOPHUTEIHHO», €CIM HE IOJIHOCTHIO BBIIOJIHEHBI OO0IIHE TpeOOBaHHS K
BBIMIOJTHEHHIO, O(DOPMIIEHUIO U OTYETY MO JabOpaTOpHBIM paboTaM: CTYIAEHT AEMOHCTPUPYET
pa3pO3HCHHBIE 3HAHWS, HE CIOCOOCH TMPOBECTH aHAIM3 W JaTh OICHKY IOJTYYCHHBIM
pe3ynbTaTam;

- OICHKA «HEYIOBIETBOPUTEIBHO», €CIIHM CTYACHT HE MOXET IMPaBWIbHO OTBETUTh Ha
MOCTaBJICHHBIE BOIPOCHI, HE CIOCOOEH IPOBECTH AaHANU3 M JaTh OLEHKY IOJYYEHHBIM
pe3yibTaTam.

7.3. KoHTpOJIbHbIE 3aJaHUSI U HMHbIE MAaTepHaJibl, He00XOJAUMBbIe IJA OUEHKHU
pe3yJabTaToB 00y4eHHs MO JMCHHUILIUHE (MOTYJII0)

Tema 1. OcHOBHBIE NOHATHSA U 32AKOHBI XUMHH

1. Omuem no nabopamopuou pabome Nel «Onpedenenue MONAPHOU MACCHL
YeNleKucnozo 2a3a)
Lenvio pabomul sBAsIETCS ONPEEIICHNE MOJISIPHON MacChl YIIIEKUCIIOTO rasa.

Xoo pabomei.

1. O3HaKOMUTBCS C YCTAHOBKOM JIJISl OJTYYCHHSI YIIICKUCIIOTO raza B anmapare Kunmna u
yOeauThCs B TOM, 4TO OHA paboTaerT.

d

6

\I.
,|
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Puc.1. Cxema 1abopaTopHOM yCTaHOBKH/IJIS MOIYUYEHHS YIJIEKUCIIOTO ra3a B anmnapare
Kunna.

1 — mapooOpa3Has BOpoHKa, 2, 3 — coenUHEHHBIE MEXAYy co00il pesepByapsl, 4, 5 —
TyOychl, 6 — KpaH, 8 — MpoMbIBHas CKJIsIHKa, 9 — ckisHka Jlpekcens mias ocymiku rasza, 10 —
NIPUEMHUK YIVIEKUCIIOTO rasa.

2. KonOy 3akpbITh TPOOKOI U OTMETUTH YEPTOU YPOBEHB, 10 KOTOPOTO MpoOKa BOILIA B
ropyio KoJIObl. B3BecuTh Ha TEXHOXMMHUYECKUX Becax KojlOy ¢ mpoOkoit ¢ TouHocThio 10 0,02 T
(m 1) sEp!

3. HamonHuTth KOJ'I6y JUOKCUJOM yTJICpoda U3 alliapara Kunma. T'as clIeayer



MpOIycKaTh B KOJOY MEMJIEHHO, TaK, 4TOObI MOXHO OBLJIO CUMTATh MYy3BIPHKU B NPOMBIBHBIX
CKJISTHKAX.

4. Yepes 5 muH, He 3aKpbIBas KpaH y annaparta Kunna, MelJIeHHO BBIHYTh I'a300TBOIHYIO
TPpYOKY U3 KOJIOBI U TOTYAC 3aKPBITh KOJOY MPOOKOIL; ITOCIIE 3TOr0 3aKPBITh KpaH 6.

5. B3BecuTh KOJIOY C IMOKCHUIIOM YIiepojia Ha TeX e BecaxX U € TOH )K€ TOYHOCTBIO, YTO
¥ KOJIOY C BO3/IyXOM (mD).

6. U3meputh pabounii 00beM Kos1Obl V1, AJIs 4ETO HAMOJIHUTH KOJIOY TUCTUINIMPOBAHHOM
BOJIOH JI0 YePTHI HA ICHKE KOJIOBI M 3aMEPUTh 00HEM BOJIbI, BBUTUB €€ B MEPHBIN IHITUHIIP.
7. 3anmcarh 3HAuYCHHWs] aTMOC(HEPHOTO JaBICHHS W TEMIIEPATypbl, IpPH KOTOPBIX

IPOBOJUTCS OIIBIT, @ TAKXKE ypaBHEHHE IOJIy4EHHs YIVIEKUCIOrOo rasa IpH B3aUMOJEHCTBUU
Mpamopa ¢ COJITHON KUCIIOTOM.

8. Beruncnuth 06beM rasa Vnpu H. y. o ypasnenuto Knaneipona.

9. Berauciute Maccy Bozayxa (m,) B 00beme KonObl, yuuthiBas, 9ro npu 0°C u 101,3

klla macca ogHoro nutpa Bo3nyxa paBna 1,293 r.
10. Haiitu Maccy mmyctoit (0e3 Bo3yxa) KoJIObI C IIPOOKOIA:
m,=m,—m,
11. Halitn maccy muokcuza yriepoaa B 00beMe KoJaosl M= mM,—m,

12. OnpenenuTth OTHOCUTENBHYIO IIIOTHOCTH CO2 110 BO3AYXY:

ms
DBOSﬂ: —_—
m3

13. Beruucnurs Mosnsipryro maccy CO,Tpems criocobamu:

a) 110 BO3IYyXY:
Mco, = 29-Dsosan.
0) mo 3aKoHy ABoraapo:
22,4 -m,
co, 7\,0
B) 10 ypaBHenuio Knaneipona—Meneneesa:
m RT

M

M

14. BpuMCIuTh CpeiHee 3HAU€HUE MOJISIPHOM MaccChl YTIEKHUCIOTO ra3a ¢ TOUHOCTBIO JI0
OJTHOTO 3HAKa IOCJIE 3aIIITOM.

15. OnpenenuTe NOTPENIHOCTH OMNBITA, CPAaBHHUBAs CPEJHEE ONBITHOE 3HAYECHHE C
TeopeTudeckor BennunHoi (44,0 r/Moib), 1 0hOPMHUTH OTUET.

2. 3aoanus oaa camocmoamenvHou NOOZ0OMOEKU

Bapuanr | 3ananue




1 Kakoii o6wem 3aitmet mipu temmneparype 17°C u naBnennu 250 klla okcun yraepoaa
(IT) maccoii 84 r?

2 3,17 r xyopa 3aHUMarOT 00beM paBHBIN 1 1 (IpH H.y.). BeruucauTe 1Mo 3TuM JaHHBIM
MOJIEKYJISIPHYIO Maccy XJIopa.

3 Kakoii o6beM BOmoOpoaa mpu H.y. BBIICIUTCS NPH pacTBOpeHuH 4,8 r MarHus B
U30BITKE COISTHON KUCIOTHI?

4 [110THOCTH HEKOTOPOTO Ta3000pa3HOr0 BellecTBa MO Boaopody paBHa 17. Uemy
paBHa €ro IIOTHOCTb 1O BO3AYyXY (Mcp=29).

5 Onpenenure MIOTHOCTh IO BO3yXy CMECH a30Ta, aproHa M YIJIEKUCIIOTo rasa, eciiu
MAacCOBBI€ JOJIM KOMIIOHEHTOB cocTaBisu 15, 50 u 35% cooTBeTCTBEHHO.

6 CKOJIBKO MOJIEKYJ COJEPKUTCS B 6,4 T cephi?

7 Nmeercs nopuus pochuna xumudeckum konmdectBoM 0,5 mois. Paccunraiite maccy
(r), 006BéM (mM3) u umcno Monekyn ¢ocpuHa B JaHHOH MOPHHHU, a TAKKE YHCIIO
atomoB ¢ochopa U Bomopoma. B oTBeTre yKakuTe HaMMEHBIIEE YHCIO U3
MOJTyYEHHBIX 3HAYCHUH.

8 IIpu H.y. 06BEM HekoToporo Tasa paseH 420 cM®. Onpenenure 066EM (cM°) Taza npu
49C u gasnenun 92,5 xI1a.

9 CMmemany yriaeKucnblii raz o6bémom 2,24 am® u ammmak maccoit 5,1 T. Ykakure
00BémHYI0 om0 (%) amMmmuaka B 00pa3oBaBIIEHCsS CMECH ra30B.

10 ["a3oBasi cMech COCTOMT W3 OKCHJAAa M AMOKCHIA a30Ta. Beruumcinute mapuuaibHbIe
JIaBJICHUS Ta30B B CMECH, €CIM OOBEMHBIE JI0JIU Ta30B COOTBETCTBEHHO paBHbI (%)
37,5 u 62.,5. O61ee gasnenue razosou cmecu 106640 I1a.

11 Ta3oBast cmech cocraBiena u3 5-10°m° merana nox mgasmennem 96000 ITa, 2-10°
3 Mm% Bomopona mox maBmemem 84000 ITa m 3-10° w3 muokcmma yrmepoma mon
naBnennmeM 109000 Ila. O6wem cmecu 8:10° M. Ompenenute maprmanbHEIE
JIaBJICHUSI Ta30B B CMECH U 00I1ee JIaBIEHUE CMECH.

12 Haiinute wmonekynspHyio QopmMyny BelIeCTBa, €CIM OTHOCUTENbHAas IUIOTHOCTh
[apoB 3TOr0 BELIECTBA MO BOJAOPOAY paBHa 67,5, a MaccoBble 10yU 35ieMeHTOB (%) B
BEIIECTBE CIIeAyIonue: cepel — 23,7, kucinopoaa — 23,7, xmopa — 52.

13 Bo ckonbko pa3 yriekucislii ra3 Tspkenee Bo3ayxa?

14 B anmapare Kunma nns nomydenns CO2 u3 MpaMopa HCHONB3YETCS COJSTHas
kucioTa. [louemy Henb3s UCTIONB30BaTh 00JIEe JEIIEBYIO CEPHYIO KUCIOTY?

15 [Tpu MOCTOSIHHOM JABJICHWHM W TEeMIIepaType Macca OJHOTO JHUTpPa BOJIOpPOJAa paBHA
0,082 r, a ogHOrO NMUTpa BoJbI — 1 Kr. Bo3MOXXHO 11 onpeeneHre IOTHOCTH BOJIbI
1o Bogopoy? Ecnu HeBO3MOXKHO, TO Iouemy?

16 Macca ogHoro nuTpa rasa pasHa 2,86 r. Onpenenure ero MoJIsIpHyO Maccy.

17 [TnotHOCTh Ta3a 1,96 /1. Onpeaenurte ero MOJISIPHYIO Maccy.

18 VYcranoBute GpopMyity ra3000pa3HOTO BeIeCcTBa, coaepkamiero yriaepon (81,82 %) u




BOZIOpOA (OCTalbHOE), Macca OAHOrO JIUTPAa KOTOPOTO MPU HOPMAJIBHBIX YCIOBHUSX
paBHa 2,6 T.

Tema 2. CTpOCHI/Ie aToMa. COBpeMeHHLIe NnpeacraBjaceHus 0 CTPOCHUN aTOMa

1. Omuem no nabopamopnoii paoome N2 «Ycmanoenenue Gopmynvi
Kpucmaniozuopama

L]envio pabomul ABIAETCS ONpEENIeHNE KOJIMYecTBa (MOJIb) BOJIbI B KPUCTAIIOTUAPATE —
MEAHOM KYIIOpOCE.

Xoo pabomei.

1. B3Becutp myctoii ¢dapdopoBsiii THrenb ¢ TouHOCThIO 10 0,01 r. Bo B3BelieHHbIH
turens Hackmath 0,5—1 T MeaHoTO Kynopoca. Tureis ¢ KpUCTaUIOTHAPATOM CHOBA B3BECHUTh.

2. TToMeCTHTD THTEIIb B HATPETYIO MECOYHYI0 OaHro Ha 20—30 MUHYT.iste!

re-1a

3. IlepenecTy MMIILAMM THIE€Ib B DKCUKATOP M OXJIAIUTh.iskp!

4. B3BecHuth OXJIa)K[IeHHI)If/'I TUTEIIb.i IEPj

5. IIoBTOpUTH NPOTPEBAHUE TUTIIIA, CHOBA OXJIAJUTH €r0 B DKCUKATOpE U B3BECUTH. Ecin
Macca m3MeHmiach He Oonee wem Ha 0,01 1, mporpeBanme mnpekpatutb. [lo pesynbTaram
HOCJIETHETO B3BEIIMBAHUS 3alI0JIHUTh TaOIUIy PE3YJIbTaTOB OIbITA.

6. BbluncinuTh KOJIMYECTBO BOABI, Mpuxopsmeecs Ha oauH Moib CuSOy4, U 3anucarb

dbopMyIy METHOTO KYIOPOCa, ONPEIEICHHYIO OMBITHBIM MTyTEM.

7. OmnpenenuTh OTHOCUTEIbHYIO MOTPEIIHOCTh OMbITa, UCXOMS U3 TOTO, YTO peajbHas
dopmyna menHoro kymopoca CuSOg4-5H20.

8. Cnenatb BBIBOJ O MpoJesiaHHOE paboTe U 0POPMUTH OTUET.

2. 3aoanusa ona camocmoamenvHol n0O20MoOEKU

CocTaBbTe DIEKTPOHHYIO U DIIEKTPOHHO-TpadUYEeCKyl0 (GOpPMYIbl DIEMEHTOB CO
CIENYIOIIMMH TOPSAKOBBIMUM HoMepamu. Hailinure MecTo pacrosioKeHHUs SJIEMEHTOB B
NEepUOANYECKON cucteMe (MepHoj, TPYIMIa, MOATpYMna). YKaKWUTe, K KaKOMY CEMEUCTBY
OTHOCSITCSI 3JIEMEHTHI, noyemMy? CKOJIbKO HECHApPEHHBIX JIEKTPOHOB HaXOAUTHCS B OCHOBHOM U
B BO30Y>KJIEHHOM COCTOSIHUSIX aTOMOB JaHHBIX 3JIeMeHTOB? Ha kakoM OCHOBaHUH 3TH JIEMEHTHI
MOMENIAIOT B OJHOM TpyImIe nepuoanydeckon cucremsl 3iaemeHToB .M. MengeneeBa? [louemy
MX TOMEIIAIOT B Pa3HBIX MOATrpyMmax?

[TopsiTxoBBIiA HOMED [TopsimkoBBIi HOMED
Bapuant Bapuant
JJIEMEHTA N
1 13u2l 16 31139
2 15u23 17 33u 4l
3 38 u 48 18 34u42




4 191 29 19 41 m 51
5 3240 20 48 n 56
6 35u43 21 30 m 38
7 40 u 50 22 22u32
8 43 u 53 23 25u 35
9 50mu 72 24 16 u 42
10 31m39 25 11 u54
11 23u 33 26 13 u 64
12 15u73 27 12u 43
13 14 u 22 28 17 u 33
14 20 u 30 29 4 m 65

Tema 3. Ilepuoanyecknii 3axkoH u [lepuoanyeckas cucrema. CBoiCTBA 3JIEMEHTOB U MX
coeIUHEeHU

1. Omuem no naéopamopnou paoome Ne3 «llonyuenue u ceoiicmea npocmuix
eeuecmey
Omnsit 1. ITosryyeHnne u cBoiicTBa BOAOpOAa

BO,[[OpO,I[ BXOJHUT B COCTaB KHUCJIOT, OCHOBaHHﬁ, KHUCJIBIX U OCHOBHBIX COJIeH M HamOoJjee
pacinpoCTpaHCHHOTO Ha 3emite BCIICCTBa — BOJbI. On MMPUMCHSCTCA KAaK BOCCTAHOBHUTCIIb IIPU
MOJIYYCHHUU MCETAJIJIOB 1 BO MHOTUX OPraHUYCCKHUX CHUHTC3axX. B Hepanexom 6yﬂymeM BOOOPOL
6YI[CT HCIOJIb30BATHCA KaK ropro4yec BMCECTO 66H3I/IH8., KEepoCHHa, Ma3zyTa, ra3a U yrijsd, TaK Kak
Ipu €ro ropeHruu HE 06pa3yeTc;1 BPCIHBIX an/IMeceﬁ. BO,Z[OpOI[ B MPOMBIIIJICHHOCTH NOJTYYarOT
KOHBepCI/IeI\/'I MCTaH4, JJICKTPOJIU30M BOJbI, a4 B na60paTopI/151X — HW3 KHUCJIOT IpU HX
B3aUMOJCUCTBUH C METAJJIAMH.

B mpobupky nomectuTh 2-3 TpaHyNbl IIMHKA W TPHIATH COJSTHON KHCIOTHI 0 /3

o0bpema npoOupku. Beyaenstomuiics Bogopol B TeueHne 3—4 MUH coOupaTh B NEPEBEPHYTYIO
BBEpX ITHOM Oojee mupokyro mnpodbupky. He mepeBopauumBas mpoOHpKy, MOAHECTH K HeEH
ropsuyro cnudky. Bogopos 3aropaercs ¢ JIETKUM 3BYKOM «I1a».

B otuere HamMcaTh ypaBHEHME pEaKIMM IMHKA C COJSHOW KHCIOTOHM, YyKasarhb
OKHUCJIUTEh U BOCCTAHOBUTEID, COCTABUTH AJIEKTPOHHBIE CXEMBI OKHCIEHUS U BOCCTAaHOBJICHUS.
OOBsACHUTD, TOYEMY BBIACIAIOUIMICA BOJOPOI HEOOXOAMMO coOUpaTh, Jepka NPOOUPKY
OTBEPCTHUEM BHH3. YKa3aTb, KAaKHE METaJIbl, KpPOME IIMHKA, MOXXHO HCIIOJIb30BaTh MJIs
MOJIyYEHUs BOJIOPOJAA U3 COJISIHON KUCIOTHI.

Onbit 2. ITosrydyeHne u cBOICTBA KHCJIOPOAA

Kucnopon — camblil pacnpoCTpaHEHHBIM Ha 3eMJ€ XUMHUYECKHI 3J€- MEHT: OKOJIO
1oJ10BUHBI (47 % 10 Macce) BeliecTBa 36MHOM KOPBI IPUXOJUTCS HA KUCIIopoA. be3 kucnopona




HEBO3MOJKHA J>KM3Hb, TaK KaK OH IIOAJEP)KUBACT JBIXaHHE 4EJIOBEKa M XKHUBOTHBIX. C ero
MIOMOUIBIO CHKUIAIOT TOIUIMBO, IMOJy4Yasl TEIUIO M 3JIEKTpodHepruro. Kucnopon coxepxurcs B
BO3JlyX€ U B XMMUYECKHX COCAUHEHUAX — BOJE, OKCUAAX, TMAPOKCUIAX, COJIAX, OPraHUYECKHUX
BemecTBax. /s TPOMBIIUICHHBIX IIeNed KHUCIOPOJ TMOMYydYaloT pPEeKTU(UKAUEH >KUAKOTO
BO3/1yXa, a B JAOOpaTOpUSX — M3 BEIIECTB, KOTOPBIC NPU HArpeBaHUU pa3jararoTcsi C €ro
BoienenneM (KMnOy, KCIO3, BaOy).

B cyxyro npobupky nomectuts asa Mukpourmnaress xiaopara kaausa KClO3 (6epronerosa

COJIb), OIYCTUTh B HE€ TIEIOLIYI0 Ty4yrHKY. [IpoOupky Harpets Ha cnupToBKe. Uepes3 HeKoTopoe
BpeMs OT Hayajla HarpeBaHUs TJICIOLIAs JyYMHKA BCIBIXUBAeT. [IOBTOPUTH OIBIT CO CMEChIO
OepTosneroBoii conu U okcuaa Mapradua (IV), cMemaHHbIX B COOTHOIIEHUHU MPUOIU3UTENb- HO
4:1 nmo 06beEMY OPOILIKOB.

B oruere 3anucars ypaBHeHue pasnoxkeHus KClO3 u 0ObACHHUTH, IOUYEMy BCIIBIXUBAET

Tieromas JgydnHka. OOBACHUTH, MOYEMY BO BTOPOM OIIBITE BpeMsi OT Haudaja HarpeBaHus
NPOOUPKY JI0 BCIIBIXMBAHUS JIYYUMHKU MEHBIIE, YeM B repBoM. Kakyro poiib BO BTOPOM OITbITE
urpaet okcua maprania (1V)?

Omnsit 3. IlosryyeHnne u CBOMCTBA XJ10pa

Camas mMpayHasi CTpaHMIIA B HCTOPUM XJIOpa — NPHUMEHEHHE €ro B IEepBOH MHUPOBOU
BOIfHE B KauecTBe OOEBOTO OTPABJISIONIETO BEUIECTBA. DTO MPOU3OILIO HA OJHOM U3 3alaHbIX
y4acTKOB (ppoHTa, rje aHrio— ¢paHily3CKHe BOWCKAa BENIM CpPakeHHWE C TepPMaHCKON apMHEH.
YTpom 22 ampens 1915 roma repmaHckoe KOMaHAOBaHUE IPOBENIO MEPBYIO B MCTOPUM BOWH
ra3oByI0 aTaKy, BbITYCTUB OK0JO 180 T xyopa. O6IaKO TAKEIOro SJOBUTOTO KEITO-3€JICHOTO
raza mopasuiio Oonee 15 ThicAY 4YENOBEK, MPUYEM OKOJO MSITH ThICSY — HACMEPTh. ITO
HAIIOMHMHAET, KaK OMaceH XJIOp, MOITOMY BCE OMBITHI C HUM HEOOXOJUMO MPOBOJIUTH TOJHKO B
BBITSDKHOM ILKaQy.

Xnop npumeHsieTcst Juisi oTOenMBaHUS Oymarn M TKaHeW, A1 IOJy4YeHHUS COJSTHOU
KUCJIOTBI M  XJOPOPraHWYECKUX COEAMHEHUH, Cpeau KOTOphIX Hauboyiee U3BECTEH
nonuBuHuwiIxjaopua (IIBX), wucnonbp3yembldt [Uisl U30JSIIMHA  DJEKTPUUECKUX IPOBOJOB U
U3TOTOBJICHM JE€TAlIeH paJuoanapaTypsl.

1. Ilonyuenue xnopa. B cyxywo NpoOMpKYy BHECTH JBa MMKpOILIIATessl NepMaHraHara
kanus ¥ 20 kanenb KOHIIEHTPUPOBAHHOM coystHON KucaoThl. Habmonate npoTekanue peakiuu:

HCI + KMnOg4 —MnCls + Clo1 + KCI + Ho0

1
2. Ombenusarowue ceoticmea xaopa. Tpu NPOOUPKH 3aMOHUTE Ha /3 00beMa XJIOPHOH

BO/I0M. B 01HY MOMECTUTh JTIOCKYTKH IIBETHOW MaTepHH, B JPYTyl0 — OKpalleHHYI0 Oymary, B
TPEThIO NMPWINTh JHOO0r0 OpraHUYeckoro kpacurens. Yepes HekoTopoe BpeMs BCE, YTO OBLIO
OKpaieHo, obecrBeunBaercsa. OTOenuBarolMe CBOWCTBAa XJIOpa OOBSICHAIOTCS MPOTEKaHUEM
JIBYX TI0CJIEI0BATENbHbBIX PEAKIU:

1) Clp + H2O = HC1 + HCIO (xnmopHoBaTHCTasi KHCIIOTA)

2) HCIO = HCI + O (aromapHBIii KHCTIOPO)

ATOMapHBII KHCIOpOA — CHJIBHEWIIMH OKuciauTenab. OH OKHCISET OpraHu4ecKHe
KpacuTeln W TEeM CaMbIM OTOEIMBAEeT MaTepualbl. DTUMH K€ peakusIMH OOBsACHSETCS
OpUMEHEeHHE XJopa Ui AC3MH(EKINH MOMEIIeHUN U i 00e33apaKUBaHMsI BOJOIPOBOJIHOM



BOJbI. B otuere IIOKa3aTh, y KaKuX 3JICMCHTOB U3MCHSCTCA CTCIICHb OKUCJICHUA B PCAKIUAX 1 n
2. K kakuM TH- IT1aM OTHOCSATCS 3TH OKHCIHUTEIbHO-BOCCTAHOBUTEILHEIC peaKHI/II/I?

OnpIT 4. ITosyyeHue MeTaLI0B

Kaxxapiif MeTasu1 BBITECHSIET U3 PACTBOPOB COJIEH Bce OpYyrue MeTalljibl, PacloI0KEHHbIE
B DJIEKTPOXUMHUYECKOM PSY aKTUBHOCTH METAJUIOB (P HANpsDKEHUH METasIoB) MpaBee ero.
DTO CBOMCTBO UCHOJIB3YETCS JIJIsl TOJIYYSHUSI MHOTHX METaJUIOB.

[TpuroroButs Tpu mnpoOupku. B mepByro mnpoOupky BHectn 20 Kamenb pacTBopa
cynbdara meau (1), Bo BTOPYIO — CTONBKO K€ pacTBOpa Cyib(ara KaaMus, B TPETbIO — HUTpaTa
ceunia (I1I). B kaxayro npoObUpKy OMyCTHTb 110 OJHOU rpaHyne nuHka. HabGmronaTe npoTekanue
peakuuil ¢ BBIJCICHUEM MEIM, KaJMUs U CBHHIIA Ha MOBEPXHOCTU LIMHKA. B oTuere 3ammcarhb
YPaBHEHHs pEaKIMil, yKa3aTb B KaXJIOM OKUCIMTENb M BOCCTAHOBUTENb, COCTABUTH
AJIEKTPOHHBIE CXEMbI OKUCIIEHUSI U BOCCTAHOBJICHUSI.

CraenaTh BBIBOJBI M POPMHUTH OTUET.

2. 3aoanus 012 camMocmoAmMenvbHoOll NOO20OMOBKU

B ypaBHeHuu peakuuu yka3aTb OKUCIUTEIb U BOCCTAHOBUTEIb, HAITUCAThH AJIEKTPOHHBIE
CXEMbl OKHCIICHHSI M BOCCTAHOBJICHHUS, ONPEICIUTh U PACCTaBUTh CTEXHUOMETPUYECKHUE
KO3 PHUITUEHTBI.

Bapuant | 3aganue

1

Kak wu3MeHs0TCS CBOMCTBA THAPOKCHIOB 3JIEMEHTOB B IE€PUOJAX U TIpYMNNax cC
yBEJIMUEHUEM NOpsiAKoBoro Homepa? [louemy?

[TpoananusupyiiTe W3MEHEHUs BEJIMYMHBI 3apsiioB  sA1E€p, paauycoB. ATOMOB,
NIEKTPOOTPULIATETIBHOCTE W cTeneHed  okucineHus 4 nepuona.  KakoBbl
3aKOHOMEPHOCTU ITUX U3MEHEHMU NPU JBHKEHUU — I10 TPYIIIE CBEPXY BHU3 HIIU 110
nepuoay ciesa HampaBo? Kak H3MeHseTcs B 3TOM HaIlpaBJIEHUH METAJTIMYHOCTD
AJIEMEHTOB M XapaKTep UX OKCUAOB U TMJIPOKCHUJIOB?

CocraBbpTe (OpMyJIbI OKCHJIOB M THJIPOKCHIOB MapraHia. Kak n3meHsiercs KHUCIOTHO-
OCHOBHOM UM  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIA XapakTep O3TUX COEIMHEHUN?
[TomuuHSIOTCA JM 3TH COENMHEHHUs OO0IIeld 3aKOHOMEPHOCTH HM3MEHEHHsS CBOMCTB
OKCHUJIOB U THJIPOKCHJIOB?

U3 okcumoB As203, P20s, GeO», SO3, Al,O3, V20s BeiOepuTe /1Ba oKcHa ¢ Hanboee
BBIDQXKCHHBIMU ~ KUCJIOTHBIMA ~ CBOWMCTBaMHU. YKQXKHUTE BAJICHTHBIC DIEKTPOHBI
BbIOpaHHBIX 3JIEMEHTOB.

U3 okxcumo BaO, KO, TiOz, CaO, Al0Os, MgO, ZnO BbeiOepuTe 1Ba OKCHIA C
HanboJiee BBHIPAKCHHBIMH OCHOBHBIMH CBOMCTBAMHU. YKa)KUTE BAJICHTHBIC JJICKTPOHBI
BbIOpAHHBIX 3JIEMEHTOB.

[IpuBenuTe coBpeMeHHYIO (QOPMYITUPOBKY MEPHOANYECKOro 3akoHa. OOBsCHUTE,
HOquy B nepnozmqecxoﬁ CUCTEMEC DJJICMCHTOB apFOH, IIOMCIICHBI COOTBECTCTBCHHO
nepes Kajauem, XOTs UMEIOT OOJbIIyI0 aTOMHYI0 Maccy. Kak Ha3bIBaroTCsl maphl TaKUX
3JIEMEHTOB?




W3 ykasaHHBIX B pany xumudeckux sinemeHtoB Na, K, Al, Mg, C BbeiOepure Tpu
JJeMeHTa, KoTopble B Ilepuogudeckoil cucreMe XuUMHUYecKuX »dieMeHToB J[. H.
MeHnnieneeBa HaxoaITCsl B OJHOM THepuoje. Pacmonoxkure BhIOpaHHBIE 3JEMEHTHI B
NOPSIIKE BO3PACTAHUS UX METAJUINYECKUX CBOWCTB.

Han psan snementoB: C; H; O; Mg; N. 13 yka3aHHBIX B Py XUMHUYECKUX JIEMEHTOB
BbIOEpUTE TPU AJIEMEHTa, KOoTopbie B [lepuoinyeckoil cucreMe XUMUYECKHX IIEMEHTOB
J.W1. MenzeneeBa HaxoAsTCs B OAHOM Iiepuoie. Pacrionoxure BbIOpaHHbBIE 3JIEMEHTHI B
MOPSIIKE YMEHBIIIEHUSI BOCCTAHOBUTEIILHOMN CIIOCOOHOCTH UX aTOMOB.

Han psag snmementoB: O; H; Be; Cu; N. U3 ykazaHHBIX B Py XUMHYECKHX
AJIEMEHTOB BBIOEPUTE TPH AIIEMEHTa, KOTOpblie B [leproanueckoil cucteMe XMMUIECKUX
anementoB J.M. MenneneeBa Haxomarcs B oAHOM Iepuoze. Pacmonoxxure 3tH
3JIEMEHTBHI B IOPSAJKE YMEHBILEHHUSI aTOMHOT'O pajinyca.

10

Han psan snementoB: H; S; F; Na;, Mg. 13 yka3aHHbBIX B psAly XUMHUYECKHX JIEMEHTOB
BBIOCPUTE TPHU dJIEMEHTa, KOTOphIe B Ilepromnueckoii cucteMe XUMHYECKUX 3JIEMEHTOB
J.1. MenaeneeBa HaxXoIATCS B OJHOM IIepuoje. PacmoyiokuTe 3TH 3JIEMEHTHI B
MOPSIKE YCUTICHUSI OCHOBHBIX CBOMCTB 00pa3yeMbIX HMH OKCHIOB.

11

Han psn snementoB: Mg; Al; Na; S; Si. M3 ykazaHHBIX B psSAy XUMHYECKHX
3JIEMEHTOB BBIOCPHTE TPH MeTajlla. PacrmojoKuTe BHIOPAHHBIC JEMEHTHI B MOPSIKE
YBEJIMUEHUST BOCCTAHOBUTEIILHBIX CBOMCTB.

12

Han psn smementoB: B; Al F; Fe; N. M3 ykazaHHBIX B psAy XUMHUYECKHX
AIIEMEHTOB BBIOEPUTE TPH dJIEMEHTa, KOTOpbIie B [leproanueckoll cucteMe XMMUIEeCKUX
anemenToB JI.M1. MenzeneeBa HaxonaTcs B OAHOM nepuojie. Pacrionoxure BoIOpaHHbIE
JIEMEHTHI B MOPSJIKE YMEHBIIEHUS DJIEKTPOOTPULIATENBHOCTH.

Tema 4. OcHOBHBIE KJIACCHl HECOPTAHNYECKUX COeIMHEeHUI

1. Omuem no nabopamopnoii pabome Ned «Ilonyyenue u ceolicmea Ca0IHCHBIX
Heop2aHuuecKux eeuiecme)
Omnpbit 1. ITosryyeHue u cBOHCTBA OKCHA0B

1. Ionyuenue oxcuoa maznus. CepeOpucTo-0enblii Terkuii Metayn Marauii mpu 500°C
BCIIBIXMBAET M OBICTPO CropaeT OCIENHUTEIHHO SPKUM IIaMeHeM. ['opeHHue COIMpOoBOXKIAETCS
U3TYYCHHEM CBETa M BBIICJICHHEM OO0Jb- IIOT0 KOJHMYECTBa Teruia. Ha CHIIBHOM BBIAETICHUU
CBETa TPU TOPEHUH MarHWs OCHOBAHO €r0 NPUMEHEHHE ISl M3TOTOBJICHUS OCBETHTEIBHBIX
paker U B ¢ororpabun (MaraueBas Bcmbilmika). OOpasyrommiics okcun MgO  (xokeHas
MarHesus) IpUMeHsIeTCs B METUIIMHE KaK CPEJCTBO OT M3KOTHU, KaKk COPOSHT M KaTaau3aTop, OH
BXOJIMT B COCTaB OTHEYITOPHBIX H3/ICITHIA.

B3arp munmamMu HeOGOJBIIOW KycOueK CTPY)KKHM MarHusi U IOJKEeYb €ro IjIaMeHeM
cnupToBKU. ["opsmumii Marauil nep>xatb Haj dpappopoBoit yamko. B gamiky ¢ oOpazoBaBIIMMCS
OKCHJIOM MarHus J00aBUTh HECKOJIbKO MIULIMJIUTPOB BOJbBI, pa3MelIaTh CTEKJITHHON MaJouyKon
U ONpeNeNuTh Cpeloy pacTBOpa HMHAUKATOPOM (QEeHOJI(PTAJIENHOM WIM YHHUBEpPCAIbHON
UH/IMKaTOpHON Oymarou.

B oruere omnmcare ONBIT, COCTaBUTh YPaBHEHUS pEaKUUMAd TOPEHUS MarHus H
B3aMIMOJICHCTBHSI OKCHJAa MarHusi ¢ BOJOW, OOBSICHUTH CPEoy pacTBOpa U CAeNaTh BBIBOJA O



XUMUYECKOU IIPUPOE OKCUAA MATHHUS.

2. Honyuenue oxcuoa xpoma (IIl) paznoscenuem conu. TeMHO-3€NEHBIA OKCHUJ XpoMa
CrpO3 nomyuaror paznoxeHueM ruapokcuzna xpoma (III) mmm xpomoconepkamux coneil. OH

IMPUMCEHACTCA B Ka4€CTBC IIMIMCHTA, KaTalnu3aTopa, IOJIHPYIOIICTO0 MaTrc€pualia, BBOJUTCA B
CTEKIIa JJIsI UX OKpacCKH.

B dapdopoByro uamky moMecTUTh HEOONBIIONW TOPKOH KPUCTALTMYCCKHA TUXPOMAT
AMMOHHSI ¥ BBECTH B LIEHTP TOPKH TOPSIIYIO cUYKy. HaOmonaTe pa3ioxeHue COJIM, KOTOpPOoe
BHayalle ueT MeJJICHHO, a 3aTeM yOsicTpsieTcs. CxeMa peakiinu:

(NH4)2Cr207— Cr203+N21+4H20

Ornucatp ONBIT U YKa3aTh, KAKOE MIPUPOIHOE SIBJICHUE OH HAIIOMUHAET B YMEHbBIIIEHHOM
Mmaciitabe. [lepenucarb cxeMy peakiuu, COCTaBUTh K HEW 3JIEKTPOHHBIE CXEMbI OKHCIICHUS U
BOCCTAHOBJICHHSI, OTIPE/ICIIUTh CTEXUOMETPUICCKUE KOI(DPHUIIMECHTHI ITepeT BEeUeCTBAaMH H THII
peaxIuu.

3. Ilonyuenue CO9 6 annapame Kunna. Oxcun yraepoga (IV) — yriekucnsiii raz —
comepxkutrcss B HeOombpioMm koimuectBe B atmocdepe (0,03 %) m B pacTBOpeHHOM BHIE B
HEKOTOPBIX MHHEPAJIBHBIX UCTOYHUKAX. B TEXHUKE €ro Mmojay4aroT MPOKaJIMBAHUEM HM3BECTHSKA
10 PEAKIINU:

CaCO3 —Cal + CO21,s

1
EP)

a B 1aboparopusix — pa3ioKeHHEeM Mpamopa COJISHOM KuciaoToi B anmmapate Kumma mo
YpaBHEHUIO:

CaCOj3 + 2HCI = CaCly + HyO + CO91

I'maBHBIM TOTpEOMTENEM YITIEKUCIOrO TIa3a sABIAETCA IHUILEBAas IPOMBIIUIEHHOCT:
IPOU3BOJCTBO caxapa, NHBa, ra3sMpoBaHHON BoAbl. OH INpPHUMEHSETCS TaKKe B KauecTBe
XJafgoareHra (Cyxoil nexm), Ans TYIIEHHMs IOXapoB M B KadyeCTBE HArHETAIONIEro rasa Juisi
HepeKadKy JIETKOBOCIUIAMEHSIOLIMXCS JKUAKOCTENH. B XUMHUYecKkol MPOMBIIUIEHHOCTH JAUOKCH
yriepofia HCIOJb3YeTCsl HpPHU TOJy4eHUU Kalbl[MHUPOBAHHOM coOAbl — KapOoHaTa HaTpus
NayCOs3.

B Teuenue npuMepHO TpexX MHHYT OOJBIIYI0 MPOOUPKY HAMONHSTH YITIEKHCIBIM ra30M
u3 annapara Kunna, 3arem BHect B He€ 10-15 kamens pactBopa NaOH, ToTuac 3akphITh
IpOOMPKY CMOYEHHBIM BOJON OOJIBIIMM MajbleM M BCTPSAXHYTh, IOCIE€ YEro MpoOupka
CBOOOJIHO TOBHCAET Ha TaJblle. YTIEKHUCIbIN ra3 B3auMOJCHCTBYET CO IIEI0YbI0, B pe3yabTaTe
4yero B npoOupke oOpa3yercs BaKyyM U BHEIIHEE JaBJICHHE MPOUYHO MPHKUMAET €€ K Maiblly.
OTy peaklyIo NIPUMEHSIOT B IPOMBIIUIEHHOCTH JUIsl yaaneHuss CO2 u3 ra3oBbIX cMecei.

VTIaekucnelii ra3 TskKelee BO3JyXa, MO3TOMY €ro MOXHO «IIepeiuBaTh», Kak Boay. B
TE€YEHHE MPUMEPHO TPEX MUHYT 3aMOIHITH YTJIECKUCIBIM T'a30M XMMHUYECKHM CTaKaH €MKOCTBIO
100 mu1. 3aTeM «epenuTh» ra3 BO BTOPOW CTaKaH U OMYCTUTh B HETO TOPALIYIO JIyUuHKY. [ lmams
TacHET, TaK KaK YIJIEKUCIIbIN T'a3 He OAIEP/KUBAET TOPEHHUS.

B otuere napucoBars anmapatr Kunna u onucate nmpuHmun ero jaeiicrsus. Hammcartsb
YpaBHEHUE PEAKIMU MOJIYUEHHS YIJIEKUCIoro raza u ero 3zaumozeiictBusa ¢ NaOH. Caenatp
BBIBOJT 0 XUMHUYECKOIN TPUPOJIE ATOTO OKCUIA.



4. U3yuenue ceoticms okcuoa yurnka. OKCU IMHKA UMEETCS B KAKOM ITOMEIIEHUH, T
OKHa M JIBEpH OKpalleHbl Oelol Kpackoil. DTa Kpacka (LMHKOBBIE Oenuia) SBISETCS camMoi
pacmnpocTpaHeHHOU 13 Bcex Oenmin. OKCHI TMHKA TPUMEHSIETCS TakK)Ke TIPHU U3TOTOBICHUH Oeon
PE3UHBI, B KOCMETUKE U B MEAUIMHE.

B n1Be nmpoOupKu MOMECTUTH MO OJHOMY MHUKPOIIIATEII0 MOPOIIKOOOPA3HOTO OKCHA
nuHKa. B mepByro mpoOupky mo6aButh 15-20 kamenb OJXHOMOJIIPHOH CEPHOM KHCIIOTHI, a B
apyryto — cronbko ke 30%-ro pactBopa ruapokcuaa Hatpus. [ns yckopeHHs peakuui
MOJOTPETh NPOOMPKM HA CIHUPTOBKE. 3amucaTh YpaBHEHUS peakUWid W cJeliaTh BBIBOJA O
XUMUYECKOU MPUPOJIE OKCUAA IIMHKA.

OnpIT 2. IostyyeHue U McC/IeIOBAHUE CBOICTB 1IeJ104ei

FI/I[[pOKCI/IZ[LI-OCHOBaHI/IH noApasaCiIAIrOTCA Ha paCTBOPHUMBIC HW  HEPACTBOPHUMBIC.
PacTBOoprMbIE OCHOBaHHUS — 3TO TUAPOKCHUIBI IETOYHBIX U MIETOYHO3EMENBHBIX MeTa/uioB. OHU
Ha3bpIBatoTCs Lienoyamu. Camoe paclpOoCTpaHEHHOE CpeAM ILeNoYell BEUIECTBO — TI'MIPOKCHUJ
Hartpusa (exkuid Hatp). [lo macmrTabaM NPOM3BOACTBA M TNPHMEHEHUS OH 3aHMMAET CpeIH
HEOPraHWYECKNX BEIIECTB TPETbE MECTO IIOCIIE CEpHOM KHCIOTHI M KapOoHara Harpus. B
HPOMBIIIUICHHOCTH €r0 TOJIy4aroT JIEKTPOJIIM30M pacTBOpa XJIOpUAa HATPHs, a B JAOOPaTOPHBIX
YCIOBHUAX — B3aUMOJCMCTBUEM HATpus C BOAOH. DTa peakuus MpoTeKaer OypHO ¢
pa3OpbI3TUBAHUEM IIOJy4aeMOW ILEJIOYH, MOITOMY IIPH IPOBEICHHU OIBITA HEOOXOIMMO
co0Ir0aaTh OCTOPOKHOCTb.

1. Ionyuenue eudpoxcuda nampus. B pappopoByro Haniky wid KPUCTAIM3ATOP HAUTH
JI0 TOJOBHMHBI AUCTUJUIMPOBAHHOM BOAbI. 13 GaHKH, B KOTOPOIl HaXOAMTCA HATPHUM MOJ CIOEM
KEpOCHHA, NHUHIIETOM H3BJIE€Yb HATPUM, OCYIIUTh (UIBTPOBAIBHOM OyMmMaroil OT KepocuHa,
OoTpe3aTh HOXKOM KycoueK (He Oosiee IOJIOBUHBI TOpOLIMHBI) M OmycTuth B Boxay. llocie
OKOHYAHUS PEAKIMH ONPEAEIUTD C IIOMOILBIO HHIUKATOPa CPey MOJyYEHHOTO pacTBOpA.

B oTuere omucaTh OMBIT U OOBSCHUTH HaOmoAaeMbie d(hdexTsl (muneHue, «oeraHuey
KyCOYKa IO MOBEPXHOCTH, pa3OpbI3TuBaHue U T.1.). Hamucath ypaBHeHHE peakiiy MOTydeHUs
NaOH. O0bscHUTH, TIOYEMY IMIENOYHbIE METaUIbl XPaHAT MoJA cioeM KepocuHa. CocTaBUTH
CIIMCOK BCEX IieJIouel (UX JO0JKHO OBbITh JECSTh).

2. Bzaumooeticmsue wenouu c kuciomot. B pe3ynprare peakiuii meaouen ¢ KUCIoTaMu
cpella pacTBOpa CTaHOBHUTCS HEWTPaJIbHOM, MO3TOMY ATH pPEaKIMM Ha3bIBAIOTCS PEAKIUSAMHU
HelTpanusanuu. He3aBucuMo OT cocTaBa B3aMMOJEHCTBYIOIIMX WIEJIOYEM M KHUCIOT, BCE
peaKuy HEUTpaIM3alliy BEIPAXKAIOTCS OJHUM M TEM K€ HOHHBIM YPAaBHEHUEM:

H*+ OH =H,0
Peakuuu HelTpanu3anuu GUKCUPYIOTCA MO U3MEHEHHUIO OKPACKU MHIANKATOPOB.

3ano’aHUTh NPOOUPKY ECATHIO KAIUIIMU pacTBOpa T'MJIPOKCH]Ia HATpUs U T00aBUTh OAHY
KaIUTl0 MHAuKaTtopa (eHondranenHa. 3aTeM NpuUOaBiIsATh MO KAaIUIIM COJISIHYIO KHCIOTY [0
U3MEHEHHUs OKpacku pacTtBopa. ONBIT MOBTOPUTH HECKOJBKO pa3, 3aMEHUB (eHoapTarenH
CHayvaja Ha METUJIOPAHXK, a 3aTEM Ha JAPyrue UMEIOUINECs NHIUKATOPHI.

B otuere Hanucath YpaBHCHHUEC PCAKIIUU B MOJICKYJIAPHOM U MOHHOM BHJC, HAUCPTUTDL U
3aIlI0OJITHUTH Ta6nnuy OKpaCKH MHAUKATOPOB B pa3JIMYHBIX CpEaax.

Onbit 3. ITosryyeHnne u uccjie0BaHNe CBOMCTB MAJI0PACTBOPUMBbIX OCHOBAHUH

boapmmHCTBO MCTAJIJIOB, KPOME€ MICJIOYHBIX HW MICJIOYHO-3EMCIIbHBIX, 06paSYIOT



MaJopacTBOpUMbIE B BOA€ OCHOBaHMS. OHU NPHUMEHSIOTCS KaK COpOEHTHI, KaTalu3aTophl,
KpacUTeNU U KaK UCXOHbIE BEIIECTBA MIPH MOITYYSHUH COJIEH, OKCHIOB U IPYTUX COEIUHEHUH.

I[BeT nHAMKATOpA B Pa3iIUYHBIX Cperax
Ha3zBanue nnaukaropa

B KHCIION B HEUTpaIbHON B ILIEITOYHOMN

W3 umeromuxcs peakTUBOB IOJIyYUTh MajJOpPaCTBOPUMBIE OCHOBAHUS: TMAPOKCUA MEIU
(II), runpokcun Hukens (1) u runpoxcun xenesa (I11I). Hanucars ypaBHeHus peakuuii, yka3aTb
I[BET OCAJIKOB.

ITpobupky c ruapoxcunom meau (II) momorpers Ha CHMPTOBKE 10 U3MEHEHHs LIBETa
ocazka (nmoremHenus). Hanucare ypaBHeHue peakuuu pasnoxenuss Cu(OH)2 npu HarpeBanuu.

W3 octanbHBIX Tpex MPOOHPOK OCTOPOXKHO CIUTH KUAKOCTh M K OCTaBIIMMCS OCaIKaM
M00aBIATh MO KAaIIIM COJIAHYIO KHUCJIOTY, HaOJIoJaTh HCUE3HOBEHHE ocalkoB. Hamumcath
YpaBHEHUS MPOTEKAIOIINX PEAKIUMA.

OmnbiT 4. Ilosry4yeHHe 1 HCCIeI0BAHNE CBOWCTB aM(OTEPHBIX OCHOBAHM A

AM}OTEPHOCTh — HHTEPECHOE SIBICHHUE, XapaKTePHOE U MHOTHX THAPOKCHA0B. OHO
03HAYaeT MX CHOCOOHOCTBH MPOSBIIATH CBOMCTBA KaK OCHOBAHWIA, TAK M KUCJIOT, ¥ MPOSBIISIETCS
TEM CHIIbHEE, YeM MEHbIIE PaJuyC MeTaula M BBIIIE €ro CTENEHb OKUCIEHHs (BaJECHTHOCTB).
[ToaToMy cpeay THIAPOKCHIOB OJHOBAJICHTHBIX METAUIOB aM(OTEpPHbIE OTCYTCTBYIOT, CPEIH
JBYXBaJICHTHBIX UX TOsbKO TsTh (Be(OH)9, Zn(OH)9, Ge(OH)2, Sn(OH)2 u Pb(OH)»), cpenu

tpexBasieHTHBIX — OonpmuHcTBO (Al(OH)3, Fe(OH)3, Cr(OH)3, Sc(OH)3 1 np.), a THAPOKCHIBI

YeThIPEXBAJICHTHBIX METAJIJIOB BCE SIBJIAIOTCSA CHJIBHO aM(pOTEpHbIMU. [ HAPOKCHIBI METAJIOB B
OoJiee BRICOKHX CTETICHSAX OKHCIIeHHUs yxke sBistitoTes kucinoramu (HpCrOg4, HMnOyg, HVO3).

[Tonyunts B mpoOWpKEe THAPOKCHA ILMHKA, NOOABJSAs K PacTBOPY €ro COJH PacTBOP
pa30aBICHHOTO TUAPOKCHIA HATPHsI (OCTOPOXKHO, MO KaruiaM). [1010BUHY MOTYYeHHOTO Ocaaka
MEepeHecTy B Apyryro npoOupky. Ha ocraBmiuiics B mepBoii mpoOupke OCaJoK MOJIEeHCTBOBATH
COJISTHOM KHMCJIOTOM, Ha COAEP>KUMOE BTOPOU MPoOUpKH — TeM ke pactBopom NaOH.

B oruere omucarhs onbIT u HabOmoneHusa. Hamucath B MOJEKYISIPHOM U MOHHOM BHUJE
YpaBHEHUS pEaKIlfii: a) TMOJy4YeHHs] THAPOKCUA IMHKa; 0) ero B3ammogeictus ¢ HCI; B) ero
B3auMmojieiicTBusi ¢ pactBopomM NaOH. Hammcath cxeMbl 37€KTPOIUTHYECKON THUCCOIUAIIIN
Zn(OH)2 o Uiy OCHOBAaHUS M KHCJIOTHL. [IpOBECTH M OMHCATH TaKOH K€ OMBIT IO MOIYICHHIO

1 UCCJIICIOBAHUIO CBOMWCTB THAPOKCHU A aJTIOMUHUSA, OTBETUTH Ha TC K€ BOITPOCHI.
Omnpit 5. ITosry4yeHHe 1 UCCIeI0BAHNE CBOWICTB KUCJIOT

1. Ilonyuenue conanou kuciomsl uz eé coau. IIpOMBIIITICHHBIH CHOCOO MONyYeHHS
COJITHOW KHUCJIOTBI — CHUHTE3 U3 XJIOpa M BOAOPOJA. DTa peakuus SBISETCA KJIACCHUYECKUM
MIPUMEPOM LIEMTHOM pEaklM, Ha CBETY OHA MOXET IPUHUMATh B3PBIBHOW XapakTep, MO3TOMY B
yueOHBIX JTabopaTopusix €€ He MPOBOAAT. B OTHENbHBIX Cllydasx MPUMEHSETCS CTapblii Croco0
MTOJTYYEHHS COJISTHOM KUCIIOTHI — B3aUMOJICHCTBUEM XJIOpHIa HATPUS C CEPHOM KUCIOTOM.




B cyxyro npoOupKy MoMecTUTh OAMH MHUKPOILNATEIb XJIOPUAA HATPHS U HECKOJIBKO (8—
10) kamenb KOHLIEHTPUPOBAHHON CEpHOW KHCIOTHI (OIMBIT MPOBOJAUTH B BBITSHKHOM IIKady!).
HaGmonate  Beigenenue  OecuBetHoro rasa. Ilogmectn Kk mpoOMpKe — CMOUYEHHYIO
JUCTUINIMPOBAHHOM BOJIOM CHHIOIO JJAKMYCOBYIO Oymary u HaOJIt01aTh U3MEHEHHE €€ OKPACKH.

B otuere omnucaTe ONBIT U Ha6J'IIO,Z[eHI/I$I, 3alucaTb YpaBHCHHUC PCaAKIUU, O0OBSACHUTD
HN3MCHCHHUC OKpAaCKU MHAWKATOPA.

2. Bzaumooeiicmesue consinotl kuciomsl ¢ memaniamu. B 4eTpipe mpoOupku HaauTh 1o 10
Karesjb pa30aBIIEHHOM CONSIHOW KHUCIOTHI. B MepByro OMyCTUTh KYyCOYEK MarHus, BO BTOPYIO —
JKese3a, B TPEThIO — IIMHKA, B YETBEPTYIO — MeA. B oTueTe 3anucaTh ypaBHEHHUS MPOTEKAOIINX
peaxuii. OOBSCHUTD, IOYEMY B UETBEPTOM MPOOUPKE peaKius He UJIeT.

3. Bzaumooeticmeue azommoil kuciomsl ¢ okcuoamu. B Tpu mpoOUPKU MOMECTUTH IO
OJTHOMY MHKPOIIITATEeNI0 OKCHUIOB IIMHKA, MEIU M XpoMa. B kaxmayio npoOupky BHectd 1o 10
Karejab a30THOM KHCJIOTHI, HaOIOAaTh NMPOTEKaHWE peakiuid. B ordere 3ammcarh ypaBHEHUS
peaKuHuii.

4. Bzaumooeticmsue cepuou kuciomsl ¢ coiimu. B Tpu mpoOUpku momectuts mo 10
Karejab pacTBOpoB xsopujaa Oapus, HuTpara cBuHua (II) m xapOonara Hartpusa. B kaxnyro
npoOUpPKY T00aBUTH MO 5—6 Kamellb CepHOU KucioThl. HaOmromate oOpa3oBaHHE OCaIKOB B
NEepBBIX JBYX MpoOMpKax M BbIIEIEHME Tra3a B TpeTbeil. HamucaTh ypaBHEHHs peakuuil B
MOJICKYJISIPHOM M MOHHOM BHjE. B obmiem BriBosie K ombiTy 10 chopmynupoBaTh OTHOLICHHE
KHUCIIOT K METaJlJlaM, OKCHUJIaM, OCHOBAHHSIM U COJISIM.

OmnbIT 6. ITosryueHnne coJieil 1 X CBOMCTBa

1. Ilonyuenue coneii ceunya u cepebpa. K nsatu xamsim pactsopa Pb(NO3)2 npubaButs 5
Karenp pacTBopa soboro xjopuna, Hanpumep KCl. HaGmromate Bhmmanenue ocaaka PbClo.
CamocrosTenbHO N0oA00paTh PEaKTUBBI M MOIYYUTh Cyidb(ar cBuHLA PbSO4 u Hoaun cBuHLA

Pbly. OmucaThb OIBITHL, 3amMcaTh YpaBHEHUS PEAaKIMid B MOJIEKYISIPHOM ¥ HOHHOM BHJIE.

ITonoGpaTe HEOOXOAMMBIE PEAKTUBBI U MOJYYUTh raJIOTeHU bl cepedpa: XJIopua, OpoMug
u oaun. OOpaTuTh BHUMaHUE HA PA3IMUYHYIO OKPAcKy MOJYYEHHBIX COJIeH (UTO UCIOIb3yeTcs B
KauecTBEHHOM aHaiu3e). Hanucarh ypaBHeHUs peakiiuii B MOJIEKYJIIPHOM U HOHHOM BUJIE.

2. Bzaumooeiicmsue coneii co wenoyamu. B Tpex mnpoOHpKax NPOBECTH pPEAKIUU
pactBopoB coieit Hukenst (NiSOy), xenesa (FeClz) u menu (CuSO4) ¢ THAPOKCHUIOM HATPHS

(NaOH). Onucatp onbIT, 3anMcaTh YpaBHEHUS PEaKIUil.

3. Bsaumooeiicmsue cozeti ¢ consimu. B Tpex mpoOHpkax cMeIlaTh pacTBOPHI COJEH: B
nepoit BaCly nu NapCO3, Bo Bropoii PB(NO3)2 u CuSOy, B Tperbeit KNO3 u NaCl. Hamucats

yYpaBHEHMsI peakluuid B epBoi U BTOpol mpoOupkax. OObSACHUTH, TOYEMY B TpeTheil MpoOHpke
peaxius He UJIeT.

4. Bzaumooeiicmsue coneu ¢ kucromamu. Coiau B3aUMOACUCTBYIOT ¢ KUCIOTaMH B TOM
ciiydae, eciid oOpa3yrolascs HOBasl COJIb WM KUCIIOTa BbI- MaJlaeT B ocajoK. Peakuuu coneil ¢
KHCJIOTaMU ¢ 00pa30BaHMEM HOBBIX HEPACTBOPUMBIX COJieil ObUIM IpoBeleHbl B ombiTe 9.4. B
ATOM OMbITE CIIEAYET MOJYyYUTh OJIHY M3 HEMHOTMX MAajopacTBOPUMBIX KHUCIOT. [is 3Toro
HaIUTh B MpOOUpPKY 4—6 Kameib pacTBOpa CHUJIMKaTa HaTpus M J00aBUTh IO KaruisiM
pa30aBlIeHHYIO COJIIHYIO KHCJIOTy. Habmrogate oOpa3oBaHue TeneoOpa3HOro  ocajka
METaKpeMHHEBOU KUCIOTHL. B oTdyeTe onucarh BHENIHME MPU3HAKHU Ielisl KPEMHUEBOM KHUCIIOTHI,



HaIlACaTh YPaBHEHUE PEAKLIUU.

5. Oxucaumenvuvie ceoticmeéa conen (ONBIT «OTOHb — XYJIO0KHUK»). HUTpaThl 1mienouHbIx
METaJUIOB MPH HATPEBAHUH BBLACISIOT KUCIOPO, MO- STOMY HUCHOJB3YIOTCA KaK OKHCIIUTENN B
COCTaBe CIINYEK, 3KUTaTEIbHBIX CMECEH, TOPOXa, PAKETHOTO TOPIOYETO.

KonuenrpuposanusiM pactBopoM KNO3 crienaTh pucyHOK Ha (DMIIBTPOBaIbHONM Oymare

B BUJC chupaidu (JMHUSA AODKHA OBITh HENpepbIBHOM, Oe3 mepecedenuil). Konen mmnHum
OTMETUTh KapaHjmamom. llomoxknare BBICBIXaHHMS WM HCYE3HOBEHUs PHUCYHKA, II0CIE YETO
IIPUKOCHYTBCS TICIOUIEH CIMYKOM K MeTKe. OrOHb IPOJABUTAETCA IO PUCYHKY, IIPOSIBIISIS) €rO.

Onucarb 1 OOBSICHHUTE OMBIT. B O6H.I€M BBIBOJC ICPEUYNCINTD CIIOCOOBI IIOJIYYCHUA coJieit
U UX BaXKHEHIIINE XMMHYCCKHUE CBOMCTBA.

CnenaTb BBIBOABI U (DOPMUTH OTUET.

2. 3aoanusn 013 camocmoameibHolu NO02OMOEKU
3aganme 1. Jlng mpenyioKEHHBIX COEAWHEHHH: a) YKaKUTE MX Kiacc, 0) HAMUIIUTe
ypaBHEHHUs BO3MOXKHBIX peakiuii B3aumoericteus ¢ HoO, Na2O, SOs, HC1, KOH.

Bapuant CoennHeHus Bapuant CoequHeHus

1 ZnO, KOH, HoCOs 16 Biz03, Cr(OH)z, H2S

2 CaO, HNO3z, Sn(OH) 17 H20, HMnOg4, Cr(OH)s
3 Al,O3z, Ca(OH)z, H2SIiO3 18 Li,O, KOH, H3PO4

4 SiOg, HsPO4, Pb(OH); 19 SeOz, HBr, Pb(OH):

5 SOz, H2S04, Al(OH)s 20 BeO, HzSe, Ga(OH)s

6 PbO, Ba(OH),, HzS 21 Gaz03, HsPO4, KOH

7 SiO2, Fe(OH)s, HI 22 SOs, Cd(OH)2, HMnOx4
8 BaO, NH.OH, Be(OH), 23 CuO, H2SiOs, Ni(OH)2
9 N2Os, HF, Cr(OH)s, 24 NiO, H2S04, Cr(OH)s
10 HNOs, Crz03, Sr(OH)z 25 Rb20, H2S0s, N20s

11 Fe>03z, H2SO3, Cd(OH): 26 K20, Mg(OH)2, H.COs
12 Cr20s, H2S0s, Ca(OH); 27 C1,07, NH;OH, HNO;
13 P,0s, NaOH, Al(OH)s 28 SOz, H2S04, Cr(OH)s3
14 CO,, Cu(OH)2, HF 29 HNOs, KOH, Cd(OH):
15 NazO, HNOs, Be(OH); 30 H2CO03,5n(OH)2, NH4OH

3ananue 2. Jlokaxute aMm(pOTEPHOCTb MPEIOKEHHBIX BEIIECTB:

Bapuant BemectBo Bapuant BemectBo Bapuant BemectBo




1 BeO 11 Pb(OH), 21 Fe;0s

2 A1(OH)s 12 Bi2O3 22 Ga(OH)s
3 PbO 13 Fe(OH)s 23 MnO;

4 Be(OH), 14 Ga,03 24 Sno;

5 Cr.03 15 Cr(OH)s 25 Pb(OH),
6 Bi(OH)s 16 A1,03 26 Biz03

7 Fe:0s 17 Zn(OH); 27 Fe(OH)s
8 Mn(OH)s 18 BeO 28 Ga,03

9 PbO; 19 Cr.0s 29 Cr(OH)3
10 Sies 20 Bi(OH)s 30 AL,03

3apanue 3. CoctaBbTe YpaBHEHHS PEAKIIM, C OMOIIBIO KOTOPHIX MOKHO OCYIIIECTBUTH
CJICAYIONIHNE TIPEBPAILCHHS:

Bapuant | llenouky XMMHUYECKUX MPEBPALICHUN

1 SnO — SnCl— SnOHCI — SnCl,— Sn(OH)2— NazSnO»

2 BeO — Na2BeO>— Be(OH),— BeSOs— Be(NOz)>— Be(OH):

3 H2CO3— K2COz3— KHCO3— K>CO3— MgCO3z— CO»2

4 SO2 - H2S03—->K2S03— KHSO3— K2SO3— H2S03

5 A1(OH)z— Al2(SOs)s— AIOHSOs— A1(OH)3— Al203— KA102
6 Fe;03—> FeCls—> Fe(OH)s— FeClz— Fe(OH).Cl

7 H2COz— NaHCO3— Na2COz— CO2— NaHCO3z— H2CO3

8 Na:0 — NaOH — Na2SO3— NaHSOz— Na2SOz— H2SO3

9 CaCO3z— CaO — Ca(OH)>— Caz(PO4)2— CaHPOs— Caz(POa4)2
10 H>S — SO>— H2SO3— CaS03— Ca(HSO3),— CaSO3

11 P — P205— H3POs— NaH2POs— NasPOs— Na,HPO4

12 AIOHSOs—>A1(0OH)3—>A12(S04)3—> AL(OH)3—> Al203— NaAlO;
13 H2SiO3— SiO2— NazSiO3— CaSiOz— H»SiOs

14 Mg(OH).— MgCl,—>MgOHCI— MgCl,—>Mg(OH)>— MgO

15 NaOH — NasPOs— NaH2POs—> HsPOs— NasPOs— Cas(POs)2

16 CaO — Ca(OH), — Cas(PO4)2—CaHPO4—>Ca(H2PO4)2—>Cas(POu):




17 NiSOs—> (NiOH)2504— Ni(OH)2—NiOHCI —>Ni(OH),—NiO
18 Fe(OH)3 — Fe203 — FeCls— FeOHCl, — FeCls — Fe(OH).Cl
19 CuO — CuCl,—»>Cu(OH)2— CuS0O4—CuS — Cu(NO3)2

20 Cr(OH)3—Cr2(S04)3—>CrOHSO4—Cr(OH)3—>Cr203— KCrO;

21 H20 — Ca(OH);—CaCOz— Ca(HCO3)2—>CaCl,—>Ca(NOs);

22 K2PbO2—Pb(OH)—PbOHCI—PbCl>—Pb(OH),—PbO

23 CoOHCI — CoCly— Co(OH)2— CoCl— Co(NO3)2>— CoOHNO3
24 KOH — K3Si03— H2SiO3— NaxSiOz— H2SiO3— CaSiO3

25 Zn0—K2Zn02—2Zn(0OH),—2ZnSO4—Zn(OH)2—Zn0O

26 P205—>Bas(POs)2—>BaHPOs—Bas(PO4)2—>H3POs—>NasPOy

27 CuSOs— Cu(OH)>—>CuO—CuCl,—»CuOHCI—CuCl;

28 (NiOH)2SOs— Ni(OH)2— NiCl>— NiOHCI — Ni(OH).—NiO

29 Al(OH)3— AIOHCI>— AI(OH)s;— AI(OH).Cl — Al(OH)z— A1:03

Tema 5. O6mue cBoiictBa pacTBOpoB. Crioco0bI BbIPAKEHUsI KOHIEHTPALHii

1. Omuem no nabopamopnoit pabome Ne 5 «Obugue ceoiicmea pacmeopoe.
Cnocoowt evipasicenun KOHYEHMPAYUL»
Omnpit 1. IIpurorosiieHne pacTBOpa 3aIaHHON KOHUEHTPAUH

Xoo onvima.

1. IMomyunth OT mpenojaaBaTeNs 3aJaHU€ Ha MPUTOTOBIEHUE pacTBOpa METOAOM
pa3baBiieHHs TOTO pacTBOpa, MaccoBas JOJS KOTOpOTro OblLia ompeaeneHa MpU TOMOIIU
apeomeTpa B mepBoM onbiTe. OOBIYHO JaeTcs 3aJaHue MPUTOTOBUTH PACTBOP THUIPOKCHIA
HaTpus 00bEMOM 250 Mil ¢ skBUBaNieHTHOU KoHueHTparnuei 0,08 H., 0,09 1., 0,1 H., 0,11 H. U T.
1. PacTBOp roToBAT B MEPHBIX KOJI0axX, pa30aBiisis pacTBOP NEPBOIO OMbITA BOJIOM.

2. BbpraucnuTte 00bEM pacTBOpa ILIEIOYM, MAccoBas J0JI KOTOPOro Obula OINpeneNneHa
IIPU TIOMOIIY apeoMeTpa, HeOOXOUMBIN I PUTOTOBIIEHHUS 3aJJaHHOTO pacTBopa 00bEMoM 250
MIL.

3. MepHbIM IIWIMHAPOM WM OIOPETKOW OTMEpPUTh HEOOXOAMMBIA 00BEM pacTBopa
€nour. BeUTUTE pacTBOp B MEPHYIO KOJOY. J[BasKIbl ONOIOCHYTH HMIJIUHAP AUCTUIUTUPOBAHHON
BOJIOM, CJTUTH BOAY B TY )K€ KOJIOY.

4. Conepxxumoe KoJIObI pa30aBUTh 10 METKH BOJI0M. Pa3baBneHne BHavage MOXKHO BECTH
OBICTPO, HO B KOHIIE TIOOABIISITH BOJY CIIEAYET MO KaIljIsiM M3 KanelabHUIlbl. Pa30aBiieHre MOKHO
CUMTATh 3aKOHYEHHBIM, KOTJ[a HI)KHUN YPOBEHb MEHUCKA KHUJAKOCTH KOCHETCS METKU Ha KOJIOe.

5. 3akpbITh KOOy NpoOKOH M mepememaTb pPacTBOpP, MHOTOKPAaTHO IE€pPEeBOpAYMBast
KoJ10y. IIpUroToBIEHHBIN PACTBOP MCIIOJIB30BaTh B CIEAYIOLIEM OIBITE.



OmnsIT 2. TUTpOBaHKE pacTBOpa
Xoo onvima.

1. B mepHyto OmopeTky, 3aKpelyieHHYI B IITaTUBE, HAJIUTh pPACTBOP KHUCIOTHI C
SKBUBaJIEHTHON KoHIeHTpanue 0,1 monws/nm (0,1 H.). DTOT pacTBOp Ha3bIBaeTCs pabOUUM
pacTBOpPOM.

2. B Tpu KoHHMuYecKue KOJObI BHECTH C NMOMOIIBIO MepHO nunetku mo 10 mu pactBopa
NaOH, nmpurotoBieHHOTO B MPEABAYIIEM ONBITE, JOOABUTh B KaXIYIO KOJOY IO OJHOM Karie
MH/IMKaTOpa METHWIIOpaHXa in (eHondTransenHa.

3. U3 OwopeTkd MemJeHHO, MO KaruiiM, MPUOaBIATH PACTBOP KUCIOTHI K PAacTBOPY
HIeJIOYM J0 U3MEHEHUs OKpacku HHAuKaropa. [lo OKOHYaHMM TUTPOBAHHUA 3aMUcaTh O0BEM
KHCJIOTBI, UCIIOJIb30BAaHHON HA TUTPOBAHHUE.

4. OnpIT NMOBTOPUTH €Il JABa pa3a, KaxAbld pa3 NpeABapUTEIbHO JOJUBAasi PacTBOP
KHCJIOTBI B OIOPETKY /10 HYJIEBOTO JIEJICHHUSL.

5. Paccuurath CpCI[HI/Iﬁ 00BeM KHCJIOTHI, HCIIOJIb30BAHHOW Ha TUTPOBAHUC, U
S9KBUBAJICHTHYIO KOHICHTPALIUIO ICIIOYH. Brerancants TUTP pacTBOpa.

6. ComnocTaBUTh KOHIIEHTPALMIO IPUTOTOBJIEHHOTO pacTBOpPAa, HANWJAEHHYIO METOAO0M
TATPOBAHUA, C 3aJaHHBIM 3HadeHueM. Paccunmrarh NOrpemIHOCTh, JONYLIEHHYK IIpU
IIPUTOTOBJICHUM PacTBOpPA, B BBIBOJAE YKa3aTh BO3MOXKHbBIE IIPUYMHBI IOTPEIIHOCTH OIIbITA.

CraenaTb BBIBOJIBI M ODOPMUTH OTUET.

2. 3adanus 0na camocmoamenbHoll HOO20MOEKU
1) CKOJIBKO TPaMMOB CyTb(GHUTa HATPHS TIOTPeOyeTCs s MPUTOTOBIeHNs 5 1vM° 8%-
HoTO (10 Macce) pacTBopa (mnotHocTs 1,075 r/em®)? (Omeem: 4302).
2) [pu 25°C pactBopumocts NaCl pasua 36,0 r B 100 r Boxsl. HaiiTi mMaccoByro
nomo NaCl B HaceitieHHOM pactBope. (Omeem: 26,5%).

3) Cxonbko rpammoB 30%-noro (o macce) pactBopa NaCl wyxxHo no6aButh k 300
T BOABI, YTOOBI monyuuTh 10%-Hb1ii pacTBop conu? (Omeem: 1502).

4) Haiit Maccy HUTpaTa HaTpus, He0OXOMUMYIO Ui puroToBenus 300 cm® 0,2 M
pactBopa. (Omeem: 5,12).

5) Jns medtpammsanmn 30 cm® 0,1 H. pacTBopa mienounm morpeboBanock 12 cm®
pacTBOpa KUCIOThL. OnpeaenuTb HOPMAIbHOCTb KUCIIOTHIL. (Omeem: 0,251).

6) Haittu monsipaocts 36,2%-noro (o macce) pacrsopa HCI, mnotHocTs KOTOpPOTO
1,18 r/em®. (Omeem: 11, 7monn/ond).

7) Kaxoit 06bem 96% (1o Macce) cepHOit KucaIoTsI (1oTHOCTH 1,84 T/cM®) 1 Kakyro

MAaccy BOJBI HYXKHO B34Th JUIs puroTosierus 100 cm® 15%-Horo (110 Macce) pacTBopa cepHOi
KHCITOTHI (TmoTHOCTH 1,1 /eM). (Omeem: 9,32¢cm® u 93,52).

8) Kakyio maccy Bojbl HyxkHO mpubauth k 200 cm® 30% (mo macce) pacTBopa
ruapoKcHaa HaTpus (mroTHOCTh 1,33 T/eM®) amsa momydenus 10% pactBopa menoun? (Omeem:
5322).

9) Haiith MONSIBbHOCTB, HOPMAJIBLHOCTH U MOJSIPHOCTH 15%-HOrO (MO Macce)
pacTBopa cepHoit kucnotsl (iotHocTs 1,1 r/em®). (Omeem: 1,8monv/ke, 3,37n, 1,68 M).

10)  Jlns meiitpammamun 42 cM° CepHOM KHCIOTHI MOTpeboBanoch 100aBUTh 14 cm®
0,3 u. menoun. OmpeenuTh MOIAPHOCTh PACTBOPA CEpHOIT KUCTOTHI. (Omsem: 0,05 monv/omd).

11) U3 400 r 50%-uoro (mo macce) pactBopa H2SOs BeimapuBanuem ymaamunu 100 ©
BoJibl. Yemy paBHa maccoBast 1ot H2SO4 B octaBmemcest pactBope? (Omeem: 66,7%).



12)  Cxosbko rpamMMoB KapOoHaTa HaTpus coaepxkurcs B 500 cm® 0,25 H. pacTBopa?
(Omeem. 6,632).

13) B kakom o0beme 0,1 H. pacTBopa coaepxurcs 8 r cyabdara meau (11)? (Omeem:
1oa®).

14)  Cxombko mummumutpos 0,5 M pactsopa H2SOs MoxHO mpurotoButs u3 15 cm®
2,5 M pactBopa? (Omeem: 25mn).

15)  Kaxoit 06bem 0,1M pactBopa H3POs moxuo mpurotouts u3 75 cm® 0,75 H.
pactBopa? (Omeem: 187,5cmd).

16)  Kaxoii 06bem 6 M pactsopa HC1 HyXHO B3sTh I npurotosienus 25 cm® 2,5 M
pactBopa HC1? (Omeem: 10,4cm®).

17)  BbIUMCIUTH MAacCOBYIO JIOJIO THIpoKcuaa Hatpus B 9,28 H. pactBope NaOH
(mnotHocts 1,31 r/eM®). (Omsem: 28,3%).

18)  BbIuMCIUTH MOJIBHBIC JOJIM CIUPTAa U BOABI B 96%-HOM (IO Macce) pacTBOpe
atuioBoro cnupra. (Omsem: 0,905, 0,095).

19) B 1 xr Boasl pactBopeHo 666 r KOH; mioTHOCTH pactBopa pasHa 1,395 r/em®.
Haiitu: a) maccoByto nonto KOH; 6) MOISpHOCTB; B) MOJSUIBHOCTR; T') MOJIbHBIE AOJH IIEJI0YH U
BonbL. (Omeem: a) 40%, 6) 9,95monv/0m>; 6) 11,9monv/xe; 2) 0,176, 0,824).

20) TIInotHocth 9%-HOro (mo macce) pactBopa caxapossl Ci12H22011 paBua 1,035
r/cv®. BHIUHCIUTH: a) KOHLEHTPALMIO Caxaposbl B I/AMS; 6) MOISAPHOCTH, B) MOISIBHOCTH
pactBopa. (Omsem: a) 93,22/0m%; 6) 0,27monv/om®; 8) 0,299monv/ke).

21)  Kaxkoii o6bem 2 H. pactBopa H2SO4 moTpebyercst mns npurotosienus 500 ey 0,5
H. pactBopa? (Omsem: 1250m°).

22)  Kaxkoii 06bem 0,05 H. pactBopa MoxkHO momyuuts u3 100 cm® 1 H. pactBopa?
(Omeem: 1,90Mm%).

23)  Kakoii 06beM 2 M pacTBOpa KapOOHATa HATPHUS HAIO B3ATH JJIS IPUTOTOBICHHS |
am® 0,25 1. pactBopa? (Omsem: 62,5¢cm®).

24) K 100 cm® 96%-noii (o macce) HzSO4 (mnotHocTs 1,84 r/cm®) mpubasumu 400
cm® Boxpl. TMomyumscs pacTBop MIOTHOCTHIO 1,220 r/cm®. BHIYMCIHTH €ro JKBHBAIEHTHYIO
KOHIIEHTPAIHIO U MaccoBYI0 10t0 HoSO4. (Omeem: 7,52u; 30,2%).

25)  TnotHocts 40%-HOro (10 Macce) pacTBOpa a30THOM KHCIOTHI paBHa 1,25r/cme.
PaccunTaTth MONAPHOCTE M MOJSAIBHOCTH O3TOr0 pacTBopa. (Omeem: 7,94 monw/oms;
10,6monv/K2).

26)  OmpenenuTh MAacCOBYH [OJNIO pacTBOpa HHUTpara cepedpa, MOJIy4ECHHOTO
CMEIIEHUEM pacTBOPOB HUTpaTa cepedpa maccamu 150r u 250r ¢ mMaccoBbiMu Jonsimu 20% u
40% cootBercTBeHHO. (Omesem: 32,5%).

27) B 250r Bomp! pactBopeto S0r kprctawiorupara FeSOs 7H20. BeuciinTs MaccoBYFO J0IHO
KpucTayuioruapara 1 6e3BoHoro cyibgara skenesa (1) B pacteope. (Omeem: 16,7%, 9,1%).

28)  Haitru maccel Bobl 1 MeHOTO Kyriopoca CuSO45H,0, HeoOXomMBbIe TS PUTOTORJICHHS
OJIHOTO JIMTpa pactBopa, comeprkaiero 8% Oe3BomHoM comu. [DmotHOCTh 8% pactBopa CuSOs paBHa
1,084r/m. (Omeem: 948,42; 135,62).

29) B kakoii macce Bombl HyxHO pactBoputh 25T CUSO4-5H,0 urobbe! nomyunTs 8%-Hblii (110
Macce) pacTBop cyibara memu? (Omeem: 1752).

Tema 6. Teopust 3JIeKTPOJIUTHYECKOH TUCCONUANNH

1. Omuem no nabopamopnoii pabome No6 «INeKTPOJIUTHYECKAS TUCCOLUAIUS)
Lenvio pabomsi SIBISIETCS MPOBEACHNUE TUAPOIIN3a HEKOTOPHIX COJIEH, M3yueHUE BIUSHUS
COCTaBa CoJICH M BHEIIHUX YCIIOBUI Ha IMOJHOTY WX THAPOJIH3A.

OmnsIT 1. Onpenesnenue cpeabl pacCTBOPOB Pa3IHYHBIX COJIei



Ha monocky yHHBepcasibHOW WHAMKATOPHOM Oymarm HaHECTH II0 OJHOW Karuie
pactBopoB KCI, Alp(SOg)3, Pb(NO3)2, NapCO3. B kakom ciygae mpoTeKaeT TUAposu3?

Omnpenenutb pH pacTBOPOB, pe3yNbTaThl ONBITA OPOPMUTH B BUIE TAOIHUIIBI:

o oomomeom | S [P | oo
1 [Kcl

2 | Al(SOy)3

3 | Pb(NO3)2

4 | NapCO3

OneIT 2. I/I3yqe1me BJ/IMAHUA 3apsaa KaTUOHA HA IMMOJHOTY 'MAPOJIH3A 10 KATHOHY

Omun mukpommarens cynbgara sxene3a (II) pacrBopure B 10-15 kammsix Bomel. C
IIOMOIIBIO YHUBEPCAIbHON HHIUKATOpHOM Oymaru cpaBHuth pH pactBopoB FeSO4 u FeCl3

(pacTtBOp 3TON conmm uMeercss B mratuBe). Kakas u3 AByX cosiell TMIApOJIM3YeTCs CUIIbHEE U
noueMy? HammcaTp MOJEKyJIIpHBIE U MOHHBIE YPaBHEHMS THIPOJIM3a 3TUX COJEH IO MEPBOMN
CTYIICHH.

OnebiT 3. CpaBHEHHE THAPOJIN3YEMOCTH M0 AHHOHY

C nomomibto yHUBEpCcalbHON MHAMKATOpHOI Oymaru cpaBHuTh pH pactBopo NapSO3 n
NapCO3. B oTuére HammcaTh MOJICKYISAPHbIE U MOHHO-MOJIEKYJISIPHBIE YPAaBHEHUS THIPOJIH3A.

[To BenmuumHe pH ykas3aTh, B KakOM U3 JBYX pacTBOPOB OOIbIle: a) CTENeHb THAPONIU3a; 0)
koHueHntpanus OH - nonos. Kakoit anuon o6aaet 6oJbiei moyisipu3yeMoCThi0?

OnbIT 4. U3yyeHue BJAMSHMA YCJI0BUH NPOBeJeHUs IMAPOJIM3a HA MOJHOTY ero
NPOTEeKAHUSA

1. Bnuanue xonyenmpayuu. B mpoOupky momMecTuTh 2—3 Karuld KOHLIEHTPHUPOBAHHOTO
pactBopa xnopuna xeneza (III). YcraHoBUTH C TOMOIIBIO WHIUKATOPHOW Oymaru cpemy
pactBopa (pH). PactBop B mpobupke paz0aBuTh BOAOH, yBenuuuB o0beM B 3—4 paza u
ycraHoBUTh pH pasz0aBienHoro pactsopa. Hamucars ypaBHeHHs THIpONIK3a MO EPBOI U BTOPOH
CTYIIEHSIM B MOJIEKYJIIPHOM U MOHHOM BuJe. CaenaTh BBIBOJ O BIMSHUM KOHLIEHTPALMU COJIM Ha
MIOJIHOTY €€ TUPOJIN3A.

2. Bnuanue memnepamypei. B mpobupky Ha 1/3 €€ o0bEMa HaIUTh PacTBOp XJIOpHUIA
xene3a (III) u mpoKUMSATUTH €ro HeCKOJIbKO MUHYT Ha crniupToBke. Uto Habmtogaerca? [louemy
pacTBOp MU KUMSYEHUN CTAHOBUTCSI MyTHBIM?

B oryére onucarh ONBIT U 3alUCaTh YPaBHEHUs T'MAPOJIN3a B MOJEKYJISIPHOM U MOHHOM
BHJIE 110 BCEM CTYIIEHSIM, UMEs B BUJY, UTO BTOPAsi U TPEThs CTYIIEHU T'MIPOJIN3a BO3MOXKHBI IIPU
HarpeBaHuH.

Cnenatb BbIBOJ O BIMSHUM KOHLIEHTPALIMHU PacTBOpa COJHM M TEMIIEpaTypbl Ha MOJHOTY
IIPOTEKaHUsS TUAPOIJIA3A COJIEH.




OmnbiT 5. B3anMHoOe ycujieHHe THIPoJIu3a IBYX coJiei

K 5-6 xammsm pactBopa cynbdarta amOMUHHS NMPHOAaBUTH TAaKoi ke 00bEM pacTBOpa
kapOoHata Hartpus. HabmiomaTe oOpa3oBaHHMe OcCajKka TUAPOKCHIA ATIOMHHHS W BBIICICHUE
Iy3bIPbKOB yIJeKUcaoro rasa. [loBTOpuTh oOmbIT B JIpyroid NpoOUpKE C HUCIOJIB30BaHUEM
cyibdara amoMuHMs U cyiabpuna Harpus. Onpenenuts MO 3amaxy, Kakod ra3 mnpu 3TOM
BBIJIETISETCSL.

B oruére ommcarp ombiT. Hammcath ypaBHEHHS peakuuii B MOJICKYJISIPHOM M HOHHOM
BU/Ie U OOBSICHUTH, MOYEMY B pEAKIHMIX OOpa3yloTcsi He KapOOHAT amOMUHHA (B IEpBOH
npoOupKe) ¥ He CyIbPUI aTOMUHMS (BO BTOPOI poOUpKeE), a TUAPOKCHU]L aTIOMUHHS (B 00EHX
npobupkax). [IpuBectu emé aBa-Tpu npuMepa B3aMMHOTO YCHIICHHS THAPOIN3A ABYX COJICH.

CnenaTb BBIBOABI U OOPMHUTH OTUET.

2. 3adanusn 01 camocmoamenbHou NOO2OMOEKU
PaccmoTpuTe BO3MOXKHOCTh MPOTEKAHUS TUAPOJIM3A COJEH, YKaXKHUTE 00JIacTh 3HAYCHHIMA

pH pactBopoB (>, =, <7), OTBET MOATBEPANUTE YPABHEHUSAMHU PEAKIIUH.

TBapI/IaH [IpennoxxeHHbIe conun Bapuant | [IpennoxeHHble conu

1. ZnS04, NaCN, KNOs 16. NiClz, Ba(CH3COO),, Na:SO4
2. CuClz, NazSO0s, Li2SO4 17. C0S04, K2S03, KNO3

3. NaCl, Na2COz, Fe(NOs)3 18. CH3COOK, CrClz, Ca(NO3)2
4., NaF, NiSO4, NaNO3 19. Zn(NO3)2, NaNO3z, NazSe

5. Na2SOa, AICI3, KNO> 20. NaCl, NasPOs, Ni(NO3)

6. MnSQO4, CH3COONa, KNO3 21. NazS, NHsNOs, KBr

7. KNOs3, CoClz, NazPO4 22. BaCl,, KCN, MgSO4

8. NH4C1, K2COs, Na2SO4 23. Na2SOa4, Al(NO3)s, NazSe

9. KCIO4, Cr2(SO4)3, Naz2S 24. K2COs, FeCl3, Ca(NOs)2

10. FeSOs, KC1, Li.SO3 25. NaNOsz, Cu(NOz)2, Sr(NO2)2
11. Pb(NOs)2, K2SOs3, Nal 26. MnCl,, Ba(NOz)2, KsPO4

12. NaNOs, SnCl, Ba(NOz)2 217. Kl, ZnCl,, Na,S

13. Li2COs, Alx(SOq)3, KC1 28. K2S04, (NH4)2S04, K2Se

14. Fe2(S04)3, KsPO4, NaC104 29. Cr(NOz3)s, K>S, Nal

15. NazS, CuSOg, CaCl; 30. KNOs, AlBrs, Ca(NO2).

Tema 7. OCHOBBI XUMHYECKOH TEPMOAUHAMUKH




1. Omuem no nadopamopnoii pavome Ne7 «OCHO8bI XUMUUECKOU MEPMOOUHAMUKU.
Onpeodenenue menioemKocmu Kaiopumempa ¢ ROMOusbio 20paueii 600bl»
Bce xuMuueckue peakiuy COpOBOKIAIOTCS MOTJIONICHUEM HIIM BBIJCJICHHEM TEIIOBOM

sHepruu. Peakiuu, HMIymme ¢ BBUICJICHHEM TEIUIa, Ha3bIBAIOTCS AIK30TCPMHUYCCKUMH, a C
MOTJIOIIEHHUEM — JHAOTEPMUYECKUMHU. KOJIMUYECTBO BBIZCIECHHOTO HIIM TIOTJIOMICHHOTO TeIuia
HA3BIBACTCSI TETIOBBIM 2((HEKTOM PEaKIIHH.

DKCIIepUMEHTAIbHOE  ONpEJeNiCeHHEe TEIUIOBBIX  A(P(EKTOB XUMHYECKHX peaKUIuit
IPOBOJASAT B CIIELMAIbHBIX YCTPOWCTBax — KajopuMmerpax. Kamopumerp mnpezncrasiser coOoit
COCYZ, CHa0XXCHHBIN TEIUIOM3OIUPYIOIIeH pyOalKkol s YMEHbBIIEHUS TeIuiooOMeHa C
OKpy>karotien cpeaoi. [Ipocreluii kKamopuMeTp COCTOUT U3 ABYX CTaKaHOB: HapyxkHoro (1) u
BHYTpeHHEro (2) — COOCTBEHHO KaJlOpUMETpPA, YCTAHOBJIEHHOI'O Ha TEIUIO- H30JIMPYHOIIEH
MOJICTaBKEe M CHA0KEHHOT'O KPBIIKOH (3) ¢ oTBepcTHsIMU U TepMomeTpa (4), BOpoHKH (5) u
Memanku (6). UtoObl cBecTHM MOTEpU TEIUla K MUHUMYMY, BHYTPEHHHM CTakaH HE JIOJKEH
KacaTbCsl CTEHOK BHEILIHETO.

KonnyecTBO  TEIUIOTHI, BBINEIMBIICHCS WM TIOTJIOMEHHOW B  XOJE PEaKIIHH,
OIIPEJICTISICTCS 110 U3BECTHOM (hopmylie:

Q=K-AT, 1)
rae K — rermmoemkocTs kanmopumerpa, AT — U3MEHEHHE TeMIIepaTyphl B X0JI€ PEaKIIUHU.

ITo ¢usznyeckoMy cMBICIY TEMJIOEMKOCTh KaJOPUMETPa €CTh KOJIMYECTBO TEIUIOTHI,
HeoOXoiuMoe JUlsd HarpeBa BceX €ro 4vacted Ha oauH rpagyc. OHa CKiaJbIBaeTcst M3
TEIUIOEMKOCTH pacTBOpa, KOTOPbIM HAaXOJUTCS BO BHYTPEHHEM CTaKaHE (Cp'mp), U

TEII0eMKOCTH camoro crakana (Cop mgry):
K=Cp'mp + Cepmer )

N

| N
S

Puc. 8. Cxema npocmetiwiezo
Kanopumempa

1 — HapyxHBIH cTakaH, 2 — BHYTPEHHHMH CTaKaH,
3 — kpeImKa, 4 — TepMOMETp, S5 — BOPOHKa,
6 — Memranka

[Tockonbky KOHIIEHTpalMsl pacTBOpa Majia, yaAelbHas TEIJIOEMKOCTh pacTBOpa
MPUHUMACTCS PaBHOW TerioeMkocTd Bojswl, T.e. 4,18 JIx/(r-K); macca pactBopa m3BecTHa U
TEIIOEMKOCTh PACTBOpPA MOXET OBITh BblunciaeHa. OJHAKO TEIIOEMKOCTh CTaKaHa HEM3BECTHA,
U e€ He0OXO0IMMO OIPENIEIUTh SKCIIEPUMEHTAIIBHO.

BKCHepHMeHTaJIBHaH qacThb

L]envio pabomer sBASIETCS ONpeeNeHNe TEIIOBOro 3¢ ¢deKra peakluii raleHust U3BeCTH,
HEUTpATU3ALUN IETOYN KHUCIOTON U B3aUMOJICHCTBUSI AIFOMUHUS C COJISTHOM KMCIIOTOM.



Xo0 onvima.

1. 3anucars Temneparypy xanopumerpa (T),).

2. C noMoIp0 MepHOro HuiInHApa Habpath B ctakad 100 mi Boxel, HarpeToi 10 5060
°C, Temrieparypy U3MEPHTh C TOYHOCTBIO 10 JECATBIX JOJIEH rpaxyca u 3anucarh (T,). beictpo

BBUIMTH HArpeTYIO BOJY BO BHYTPEHHHUH CTakaH KajopuMeTpa. [10CTOSHHO mepeMeninBas, yepes
KQKIYI0 MHHYTY 3aMepsTh TEMIIEPATypy BOJbI B KaJOPUMETPE U IOKa3aHUS TEPMOMETpPa
3aHOCHUTH B TaOHILY:

B xozae u3Mepenuii HaOIrOAaeTCs TPU MIEPUOJIA:

1) Temneparypa B KaJloOpuMeTpe OBICTPO YMEHBINAETCS (HarpeBaeTcs BHYTPEHHHUI CTaKaH
KaJIOpUMETPA);

2) remneparypa crabmim3upyercs (HacTynaeT TeIUIOBOE PaBHOBECHUE);
3) TemnepaTypa MEIJIEHHO YMEHbIIAETCS (3a CUET pacCEeUBaHUs TEILIA).

JUis pacyeToB TEMJIOEMKOCTH OpaTh TEMIIEpaTypy BTOpPOrO IEpPHOJA, OCTAIOIIYHOCS
IOCTOSIHHOW B TedyeHue 2-3 MUH. DTy TeMmiepaTypy Ha30BEM DPABHOBECHOW M 00O3HAYMM
CUMBOJIOM 0 (Tped. «TITay).

Bpewms, mun 0 1 2 3 4 5 6 7 8 9 10

T,°C

KonuuecTBo Temma, COOOIIEHHOE KaJOpUMETPY HArpeTorl BOIOW, OMpEAeNsIeTcs o
YpaBHEHUIO

Q=Cy o -my, (T, -6) (3)

KonuyecTBO TEIIOTHI, MOMIOMEHHOE KAJIOPUMETPOM, OMPEAEISETCS 10
YPaBHEHHIO:

Q=K(6-T) 4)

ITockonbKy JieBbie YacTh ypaBHeHu# (3) u (4) paBHBI, TO IPHPABHUBAEM
npaBbie 4acTU M roiydaem GopMyiry s pacdera TEIUIOEMKOCTH KAIOpH-
MeTpa:

Cio My o - (T, —6) _ 418-100-(T, - 6)
0-T, T e ®)

K =

Omnpenensiemas o ¢popmyse (5) Bennunna K uzmepsiercst B Jx/rpa.

Buiuucnenue mennoemxkocmu karopumempa. IIpuOIU3UTENIbHOE 3HAUCHUE TEINIOEMKOCTH
KaJIOpUMETpa MOXXET OBITh BBIUUCICHO 1o (opmyne (2). [is 3Toro BHYTpEHHHH CTakaH
KaJIOpUMETpa B3BEUIMBACTCS HA TEXHOXMMHUYECKHX BECaX, PACCUMTAHHBIX Ha MaKCHUMAaIbHYIO
Harpy3ky g0 500 T, a yaenbHas TEIUIOEMKOCTh CTEKJa, M3 KOTOPOTO HW3TOTOBJIEH CTaKaH,
npunumaercst pasHoi 0,78 JLx/(r-K).

CrnenaTb BBIBOJIBI U OQOPMUTH OTUET.




2. 3aoanus ona camocmoamenvHou nOOZ0MoOEKU
[Ipenebperass TemmepaTypHO 3aBHCHMOCTBIO BBIYMCIUTH CTAHIAPTHBIE H3MEHEHUS

OHTAJIbIINU,

SHTponuH, HHeprun [ub0ca B cooTBeTcTBYIOWIEH peakuuu. OmnpenenuTb

TEMIIEPATYPY, IpHU KOTOpOfI YCTaHABJIMBACTCAd XUMHUYCCKOC pPaBHOBECUC pC€aKIHWH, W CHACIAThb
BBIBOZ O BOBMOKHOCTH IIPOTCKAHUA PCAKIIUHA B IIPSAMOM HAIIPABJICHUU.

Bapuant VpaBHEHNs peaKiyii
1 2Mg(x) + CO2(r) = 2MgO(x) + C (rpadur)

2 3CHa(r) + COx(r) + 2H20(x) = 4CO(r) + 8Ha(r)
3 4HCI(r) + O2(r) = 2H20(r) + 2Cla(r)

4 2H2S(r) + SO2(r) = 3S(pom6) + 2H20(k)

5 2Cu20(1) + Cu2S(T) =6Cu(T) + SO2(1)

6 2H20(r) + 2Clx(r) = 4HCI(r) + O2(r)

7 3Fe203(t) + Ha(r)= H20(r)+ 2Fe304(T)

8 CaO(t) + CO2(r)= CaCOs(1)

9 2CO(r) = C (rpadur) + CO2(r)

10 2ZnS(t)+ 302(r) = 2ZnO(T) + 2S0%(r)

11 CaCOs(r) = CaO(1) + CO2(r)

12 BaO(t) + CO,(r)= BaCOs(1)

13 2NO(r) + 02 (r) =2NO2(r)

14 H20(r)+ 2Fe304(t) = 3Fe203(T) + Ha(r)

15 2A1,03(1) + 6S02(r) + 302(r) = 2A1(SO4)s(1)
16 CaO(r) + H20(k) = Ca(OH)2(1)

17 FeO(t) + Ha(r) = Fe(t) +H20(r)

18 CuO(t) + C(r) = Cu(t) + CO(r)

19 Ha(r) + l2(r) = 2HI(r)

20 CaO(r) + SOs3(r) = CaSOs

21 2MgO(x) + C (rpadur) = 2Mg(k) + COx(T)

22 2A1(S04)3(1) = 2A1,03(T) + 6502(r) + 302(r)
23 CO(r) + Cla(r) = COClx(r)

24 BaCO3z(t) =BaO(t) + CO2(1)

25 CO(r) + Ho0(r) = CO2(r) + Ha(r)

26 N2(r) + 3Hz(r) = 2NHs(r)




27 3CHa(r) + COz+ 2H,0(x) = + 8H2(r)
28 2NO2(r) =2NO(r) + 02 ()

29 Cla(r) T2HI(r) = Io(r) + 2HCI(r)

30 FesO4(1) + CO(r) = 3FeO() + CO2(r)

Tema 8. XuMHnuyeckass KHHETHKA M KATAJIM3
1. Omuem no nabopamopuoi pabome Ne8 «Xumuueckas KuHemuKa u Kamaius»

UEﬂblO pa60mbl ABJICTCA SKCIICPUMCHTAJIBHOC ONPCACIICHUC KMHCTUUCCKHUX ITapaMETpPOB
XUMHYECKOM pC€aKluu: MopsaaKa pCakiuu U SHCPIruu aKTHUBAIlUU.

Hccnenyercs peakmmst MeXIy THOCYNb(AaToOM HATpUS W CEPHOM KHCIOTOW, KOTOpas
OINMCHIBAETCS] ypPaBHEHUEM:

Na2S203 + H2SO4 = NaxSO4 + SO21 + S|+ H20

OnuH U3 NpoaAyKTOB peakiuu (cepa) Mo X0y peakluyu o0pa3yercsl B BUJE OUYE€Hb MEJKHUX,
HEBUJMMBIX BHAyaje, KOJUIOMJHBIX 4YacTHUIl, B3BELIEHHBIX B Boje. Korma koiamuecTtBo cepbl
BO3PACTaeT, €€ YaCTUIBl HAYMHAIOT COCAMHSATHCS MEXAY co00il (KoaryaupoBaTh) U CTAHOBATCS
3aMEeTHBIMH OJ1arojiapsi TOMy, 4YTO PacCEeUBaIOT CBET.

PaccessHue cBera KOJJIOMIHBIMM YacTULIAMU Cepbl HAOMIOJAeTCs B BUJE T0JlyOOBAaTOrO
OKpalllMBaHUs PAcTBOpa, HAlOMHUHAIONIETO cjaboe CBeYeHHe. IJTO SBJICHHE Ha3bIBACTCS
omanecnenmuei. [Ipu mpoBeneHnn SKCIIepUMEHTa HEOOXOIMMO U3MEPSITh MPOMEXKYTOK BPEMEHU
MEXIy JABYMS MOMEHTAaMH: MOMEHTOM Hayajla peakIMd M MOMEHTOM, KOTJa CTaHOBUTCS
BHIMMOMH OIajeCIEHIINA.

OTOT IpOMEXKYTOK IPUHUMAETCS 3a BpeMsl IpoTeKaHus peakuuu (t). Bennuuna, odpatHas
T, MpONOpLMOHANbHA cKopocTH peakimu (V); enuHuna eé usMmepenus — c. Jlanee s
KPaTKOCTH 3Ty BEJINYMHY OyJ1eM Ha3bIBaTh CKOPOCTHIO PEAKIIHUH.

[Tpu BbIOTHEHUU PaOOTHI MPOBOJSATCS TPH OTIBITA.

[TepBblii OMBIT BBHIMONHSIETCSA MPH Pa3IUYHBIX KOHLEHTPALMIX THOCYJb(aTa HATpUs, B TO
BpeMs KaK KOHIIEHTpaIUsl CEPHOIM KUCIOThI OEepeTcsl OAMHAKOBOM Il BCEX M3MEPEHHUH B ATOU
cepud. B 3TOM omnbITe BBIABISETCS 3aBUCHMOCTH CKOPOCTHM PEAaKIUU OT KOHIIEHTpAalUU
THOCYNb(aTa HATPUSI.

Bo BTOPOM OIIBITC nepeMeHHoﬁ BEJIMYMHOM SIBIISICTCS KOHIOCHTpalusa CGpHOfI KHUCJIOTEI, B
TO BpPCMs KaK KOHIICHTpAalnusA TI/IOCYJIL(baTa HaTpusa NOAACPKUBACTCA IMOCTOSIHHO#. B 3TOM ombITe
ONpeaACIIICTCA CKOPOCTh PCAKIMH B 3aBUCHUMOCTHU OT KOHICHTPAILUU cepHoﬁ KHCIIOTHI.

OObenMHUB  W3MEpPEHHbIE 3aBHCHUMOCTH CKOPOCTH peaklUUd OT KOHIIEHTpaluii
THOCYNb(aTa HATPUS U CEPHOM KHUCIOTHI, MOJy4alOT YpaBHEHHE, CBS3BIBAIOIIEE CKOPOCTh
peaxkuu ¢ 00euMU IIepeMEHHBIMUA KOHLIEHTPALUSIMU peareHToB. OTO U OyJIeT ypaBHEHHE 3aKOHA
JIEHCTBYIOLINUX MAcC WIM KHHETUYECKOE YPABHEHUE PEaKIIUU:



V =kCJ, oo -CL

Na,S,04 H,S0,

HeusBecTHbIMH BeJNIMYMHAMH, KOTOpPbIE HYXHO OIpPEIENNUTh, SBISAIOTCA IOKa3aTesH
CTEMEeHH N1 U N2, T.. KUHETUYECKUI MOPSNIOK peaKklUH MO THOCYIb(aTy HATPUS U CEPHOUN
KucioTe. MIX ycTaHOBIIEHHE SIBISETCS LENbIO IBYX MEPBHIX OIBITOB.

OmnpIT 1. OnpenesieHue YACTHON0 KHHETHYECKOT0 MOPSIAKA M0 THOCYIb(AaTy HATPUA
Xon onbITa.

1. B natu oTaenpHbIX NpoOMpKax MPUTOTOBUTH IMATh PacTBOPOB THOCYJb(ara HaTpus c
pa3IMYHBIMK KOHLEHTpauusIMu. B nepByto npoOUpKy HaJIUTh U3 KaleJIbHUIIbI 2 KAl pacTBOpa
Na2S203, BO BTOpYIO — 4eThIpEe, B TPEThIO — LIECTh, B YETBEPTYIO — BOCEMb U B IATYIO — AECATh
Karenb pactBopa. [locie 3Toro 00BEM pacTBOpa B Kaxa0H mpoOupke JoBecTH a0 12 Kamenb
no0aBiieHUEM BOJIBI: B MEPBYIO poOupKy BHecTH 10 Kamens BOJbI, BO BTOPYIO — 8, B TPETHIO — 6,
B 4eTBEPTYIO — 4 U B 1ATYyI0 — 2. Ecnu Tenepp NpuHATH KOHLIEHTPAIMIO CaMOro pa30aBIeHHOTO
pacTBopa (1EepBOro) YCIOBHO 3a €AMHHUILY, TO CleAyrolue OyAyT UMETh KOHLEHTPALUIO JBa,
TPHU, YETBIPE U MSATh.

2. B npurotoBieHHbIX IpoOupkax ¢ pactBopamu NaS;O3 mpoBecTH peakiuu ¢ CEpHOM
KUCTIOTOM. [IJ1st 3TOro B Ka)xaylo U3 HUX A00aBUTH OIHY KaIUII0 cepHOM KUcaoThl. Kaxkapiid pas
[0 CEKYHJIOMEPY ONPEICIUTh BpeMsl PEaKIUu — JOCTHKEHHE OJWHAKOBON HWHTEHCHUBHOCTHU
OTAJIECLICHIINH.

3. BerunucnuTh 3HaYEeHUS CKOPOCTH PCAKIIMH U 3aIIOJIHUTDb Ta6n1/1uy:

C

Yucno xkamensb | Yucio Konnenrpanus KOpPOCTh
Howmep Bpews

THOCY Ib(ara Kanemib THOCYyIb(aTa peaKiuy,
OIIbITa HaTpus - narpns, C peakiuu, T

’ V=1lh

1 2 10 1
5 10 2 5

4. Tloctpouth rpaduK 3aBHCHUMOCTH CKOPOCTH PEAKIIMH OT KOHIICHTPAIMH pacTBopa
tHocynbdara HaTpus NaS>03, 110 BHTy KOTOPOTO YCTAHOBUTH YaCTHBINH KHHETHYCCKHMA ITOPSIIOK
peaKIuu no THocynbdary HaTpusl.

OmnbiT 2. Onpeae/ieHHe YaCTHOTO KMHETHYECKOr0 MOPSIAKA MO0 CEPHOI KUCJI0Te

1. [IpuroroButs Tpu npodupku ¢ pactBopamu H2SO4 paznoii koHueHTpauuu. s 3Toro B
HEepBYIO MPOOUPKY HATUTH OJIHY KaIlII0 pacTBOpa CEPHOM KHCIOTHI, BO BTOPYIO 2 Kaluld, a B
TPEThIO 3 KaIljii; MOCjie 3TOr0 B KXY NMPOOMPKY A00aBUTh JUCTHIUIMPOBAHHYIO BOJY TakK,
4TOOBI 00BEMBI PACTBOPOB BO BCEX TPEX MPOOUpPKaAX OBLIN OJMHAKOBBIMU — 10 8 KaIleb.



2. PactBop THOCynb(haTa HATPUS B 3TOM OIBITe OEpeTcsl OMMHAKOBBIM — YETHIPE KarlIH.
UToOBI pe3ysbTaT OmbITa ObLT 60JI€€ TOYHBIM, PEKOMEHTYETCS

qyeThIpe Kammm pactBopa NapS;O3 moMecTuTh B OTIENBbHYIO MPOOHMPKY, a 3aTeM B Heé
BIIMBATh PACTBOP CEPHOM KHUCIOTHI U3 OMHOU (M3 TPEX 3apaHee MPUTOTOBJICHHBIX) MPOOUPKHU.
Bpems peakium u3MepsieTcs TakuM kK€ 00pa3oM, Kak M B IEPBOWM CEpHM; 3aTeM TaKkKe
3aroJIHsAeTCS TabIuIa:

3. 1o mony4eHHBIM OIBITHBIM PE3yJbTaTaM IMOCTPOUTH T'paduK 3aBUCHUMOCTH CKOPOCTH
peakuuu OT KOHLIEHTPAallUU CEepHOM KucinoThl. Buja mnonydeHHoro rpaduka mO3BOJISET
OINPEAEINTh YaCTHBIH KHHETUUECKUN NOPAJOK PEAKIUH 110 CEPHOM KUCIIOTE. 3Hasg 00a YaCTHBIX
NopsiiKa, HAUTH (MX CIIOKEHHEM) OO KMHETHYECKUN MOpsAIoK uccienyemoil peakuuu. Ilo
pe3yJibTaTaM OIBITOB B BBIBOJAE 3alKCcaTh KUHETUYECKOE ypaBHEHHE PEaKLIUU THOCYJbdara
HATpUsI C CEPHOM KHUCIIOTOM.

OnbIT 3. OnpeesieHue YHEPIruu AKTUBAIUH

B Tperbem ombiTe OmpenenseTcs SHEprusi aKTUBALUU PEAKIUU MEXIy THOCYIb(haToM
HATpUS U CepHOM KucIoToM. Iy 3Toro Bpemsi €€ mpoTeKaHUs U3MEpSeTCs NpU TPEX pazHbIX
TEMIEpaTypax, HO MPU OJUHAKOBBIX KOHIICHTPAIIHSIX PEarcHTOB.

1. B Tpéx mpoOupkax MpUroToBUTH OAMHAKOBBIE 00BeMBbl pacTBopa NazS203 oHO# 1 Toi
K€ KOHLIEHTpalu. PekoMeH1yeTcst B KaX 101 MPOOHPKE K IBYM KarlisiM pacTBOpa THOCYIb(haTa
HATpHs, B3STOTO U3 MITATUBA C PEAKTUBAMH, TOOABUTH JECATh Kalleslb JUCTHILTHPOBAHHON BOJIBI.

2. B mepBoii mpoOupke peaxius MpOBOAUTCA IMpU KOMHATHOU Temmepatype. s sToro
MpOOUPKY Nepe]; HadyajJoM PeaKiuu MOMECTUTh Ha 3—5 MUH B TEPMOCTAT, UMEIOIUN KOMHATHYIO
TEeMIEpaTypy, TaK, 4TOObI pacTBOp B MpoOUpKEe MPHUHSII TEMIEpaTypy TepMocTara. B kadecTBe
TepMOCTaTa MCIONb3yeTCd XUMHUYECKHHM CTakaH ¢ BOJOM; TemrepaTypa BOJbI B TEpMOCTaTe
KOHTponupyercs TepmomeTrpoM. llocie Toro kak Temmeparypa yCTaHOBHWJIACh, B HPOOHPKY
no0aBmseTCs OJHA KAl CEPHON KUCIOTHI U U3MEPSIETCS BpeMsl PeaKIiu.

3. Temmeparypa TepMocTaTa MOBBIIIaeTcs (MpuUOaBIEHHEM Topsiuedl BOJbI) Ha JAECATh
rpagycoB. Bropas mpobupka ¢ NaxS:03 TepmocTtatupyercs B TeueHHE 5 MHUH IpPH HOBOM
TEMIIEPATYPE U B HEW TOYHO TaK XK€ MPOBOAUTCS PEAKLMs C OJHOM Kalulel CEpHON KHUCIIOTHI.
Takum >xe 00pa3oM ¢ HHTEPBAIOM B JIECATh IPaJyCcoB IPOBOJUTCS HM3MEpPEHHE BpPEMEHU
IPOTEKaHUs PEaKIH B TpeThel mpodupke. /laHHbIE 3aHOCITCS B TAONINILY:

Howmep Yucno kanenb | Yucno kanens | KoHneHntpanus Bpews Cxopoctb

OIbITa CEPHOU KUCIIOTHI BOJIbI cepHoil kucnotsl, C EeiKHI/I peaxkuuu,
’ V=1i

1 1 7 1

2 2 6 2

3 3 5 3




4. Jlna xaxaoW mapel U3 JIBYX TEMIEpaTyp BBIYMCIWTH BEIUYMHY SHEPIMHU aKTHUBALUH.
ITocne aToro, mcxons M3 TPEX MOJYUYEHHBIX 3HAYEHUH SHEPIMM aKTHBALlMM, BBIYMCIUTH €€
Cpe/Hee 3HaUeHHeE.

5. Onpenenuth OHMIMOKY OIbBITA, CPAaBHUB HAWJICHHOE 3HAYCHHUE SHEPTHUM AKTHUBAIMH C
U3BECTHBIM 110 Jiuteparype (35 kx/mMomb).

6. Omnucarth OIBIT U CIENATEH BHIBOJI.
Cnaenatb BBIBOJIBI B ODOPMHUTH OTUET.

2. 3aoanus ona camocmoamenvHou noO0Z0moeKu

1.Kak m3menutcst ckopocts peakuuud 2NOq) + Oxm¢> 2NOyr) ecnu ymMeHbIINTH 00BEM
cocyna B 3 paza? (OtBet: Bo3pacTeT B 27 pa3).

2.Yemy paBHa CKOpPOCTh XHUMHUYECKOW pEaKIUH, €CIU KOHIEHTpAalus OIJHOTO W3
pearupyromunx BemecTB B HaYaJIbHBIK MOMEHT Oblia paBHa 1,2 monb/1, a yepe3 50 MuH crana
pasnoii 0,3 mosie/n? (OtBet: 0,018Mmoib/(1-MHH)).

3.Ilpu cuHTEe3e aMMHaka K JaHHOMY MOMEHTY BpeMeHH mnpopearupoBaio 0,9 monb/n
BOJIOPO/1a, a €ro HayajbHasi KOHIEHTpauus Obu1a paBHa 1,4 Mosb/n. OnpenenuTe KOHIIEHTPALUIO
OCTaBIIETOCs BOJOPOa U popearuposasmiero azota. (Orset: 0,5 u 0,3 Momb/).

4.1Ipu nossiieHun temiepaTypbl Ha 20°C cKOpoCTh peakuuu Bo3pocia B 9 pa3. Uemy
paBeH TeMIiepaTypHbIi KO3 PHUIMEHT 3TOH peakIi U BO CKOJIBKO pa3 YBEIHUUTCS €€ CKOPOCTh
npu noBeiieHuH Temreparypsl Ha 30 u Ha 100°. (OtBer: v = 3; B 27 u 59049 pa3).

5.Peakius uzner no ypasHenuto Hz + I2 = 2HI. KoHcranTa ckopocTu 3Toi peakiuu mnpu
508°C paBHa 0,16. VicxonHble KOHIIEHTpauuu pearupyromux Bemects: CHz = 0,04 monw/m1; Cl2 =
= 0,05 Mounb/1. BeluncauTe HayalbHYIO CKOPOCTh peakIuu U cKopocTh ee, korpa CHz = 0,03
monb/11. (Otset: 3,2-10~ 1 1,92-10~* Monb/(MOML-MUR)).

6.ITpu cocrossHuu paBHoBecust cuctembl N2 + 3H2¢> 2NHskoHuenTpanus aszora pasHa 0,5
Monb/nMS; Bogopoma — 0,7 momb/aM°; ammmaka — 0,2 Moms/aM°. BEYHCINTE KOHCTAHTY
paBHOBECHSI U UCXOHBIE KOHIIEHTPAIUH a30Ta U Boxopoaa. (Omeem: 0,233; 0,6 MOJTB/IIM®; 1).

7.KoHcranTa paBHOBecust romoreHHou cucreMsl CO () + H20 () = COzr) + Hoynpu 850°C
paBHa 1. BblunMciauTe KOHLEHTpalMM BCEX BEUIECTB INPU PABHOBECHM, €CIM HCXOJHBIE
koHueHTpauuu: [COJuex = 3 MOJIb/ M, [H2OJuex = 2 MOJTB/M°. (Omsem:1,2; 1,2; 1,8; 0,8
MOITE/MY).

8.IIpu cuntesze pocrena CO + Clz2 <> COClzpaBHOBECHBIC KOHIEHTPALMH PEArHPYIOIINX
semects Obuta: [Cl2] = 0,2 moms/mm®; [CO] = 0,1 moms/nmS; [COClz] = 2 moms/nm®. Kax
U3MEHATCA CKOPOCTH NpAMOM M 0OpaTHOM peakuuid, ecnu yBenuuuTh AasieHue B 10 pa3? B
KaKoOM HarpaBJIeHUHU OyneT cMeniatbes paBHoBecue? (Omeem: ymenbmutcs 10 pa3; paBHOBecue
CMECTHUTCS BIIPABO).

9.TemneparypHbIii K0O3()PHIIMEHT CKOPOCTH peakiuu paBeH 2,8. Bo cKoIbKO pa3 BO3pacTeT
CKOPOCTb PEAKIUHU MpH MOBbIIIeHUH TeMiepaTypsl ot 20 1o 75 °C? (Omeem: yBenuuurcs B 287

pas).



10.PactBopenue oOpasiia nuHKa B coisiHoi kucimoTe mpu 20 °C 3akaHumBaetcs depes 27
MUHYT, a 1ipu 40 °C Takoi ke oOpaszer] MeTaia pacTBOpsIETCsA 32 3 MUHYTHI. 3a KaKoe Bpems
JaHHBIN oOpa3el uHKa pacTBopuTcs pu 55 C? (Omeem: 34,6 c).

11.B cucreme Ay + 2By <> C(r) paBHOBECHBIE KOHILIEHTpALMK paBHb! (Moib/amY): [A] =
0,6; [B] = 1,2; [C] = 2,16. Onpenenure KOHCTaHTYy PaBHOBECHS PEAKIHUH W HCXOIHBIC
KOHIIEeHTparuu BemecTs A u B. (Omeem: 2,76; 5,52 mons/am®).

12.Peakmusa unet no ypasHeHuto: 4NHs + 502 = 4NO + 6H20. Kak u3MeHHUTCSI CKOPOCTh
peaxiuu, eciy YBEIUMUNTh AaBiieHue B ABa pa3a? (OTBeT: yBenuuuThes B 512 pa3).

13.Kak u3menurcsi ckopocth peakiu: 2NO) + Ozr) = 2NOx(r), ecni yMeHbIIUTh 00beM
peakroHHoM cMecH B 3 paza? (OtBeT:Bo3pacraet B 27 pa3).

14 Kak wW3MEHHUTCS CKOPOCTh peakiuu TopeHus cepbl: Sr) + Ozr) <> SOz, eciam
YMEHBIINUTh 00BEM cUcTEMBI B 5 pa3? (OTBeT: yBenuuures B 25 pas).

15.CxopocTh pacnafa neHumumirHa npu 36°C para 6-107° ¢, a mpu 41°C — 1,2:10 ° ¢ L.
Brrancnute remneparypubiit Koagdunuent peakiuu. (Otsert: 1).

16.TemneparypHblii k03 UIMEHT HEKOTOPOH peakuuu paBeH 2. Bo ckoibko pa3
YBEIUYHUTCS CKOPOCTh 3TOM peaKIiuu, €Clid MOBLICUTH Temmepatypy Ha 25°C? (Otser: 5,65).

17.Konuenrpammu NO u Oz, obpazyromux NO2, 6butu coorBercTBeHHO paBHbI 0,03 u 0,05
Mons/mm®. UeMy paBHa cKopocTb mpamoii peakmun? (OTset: 4,5-107°).

18.CxopocTh HEKOTOPOW peakuuu yBeIuuMBaeTcss B 3,5 pa3a IpU MOBBILICHUU
temrepaTypbl Ha 20 rpamycoB. Bo ckombko pa3 yBEMHMYMTCS CKOPOCTh IPH MOBBIIICHUH
temneparypsl oT 20 1o 85°C. (OtBert: 58,5).

19.Beruncnnre, BO CKOJIBKO pa3 yBEIMYUTCS CKOPOCTb PEAKLUU IPOTEKAIOLIEH B ra30BOM
daze, nmpu moBwimeHnu temmepatyp ot 30 mo 70 °C, ecnmu temmepaTypHbBIH KOd((UIHEHT
peakuuu paseH 2. (OtBeT: B 16 pas).

20.lng mpensoKeHHOW oOpaTUMOW peakIuu HalNMIIUTe MaTeMaTH4YeCKOE BBIPAKEHUE
KOHCTAaHTBl XMMHMYECKOIO PAaBHOBECHS M YKA)KUTE HAIIPABICHUE CMELIECHUsS PaBHOBECHs IIpU
WU3MEHEHUH yCIIOBUM:

a) YMEHbBIIIEHUN KOHIIEHTPAI[UU OJJHOTO U3 ra3000pa3HbIX MPOIYKTOB;
0) NOHM)KEHUU JIaBJICHUS B CUCTEME;

B) HIOBBIIIIEHUH TEMIIEPATYPHI B CUCTEME.

- Bap VYpaBHEHHE peaKIiu - AHp,
1 2S03(r) +H2(T) <>SO2(r) + H20(T) -144
2 2Ha(r) + O(r) <> + H20(r) 484
3 FeO(k) + CO(r) <> CO2(r) + Fe(x) +400
4 2N20(r) + O2(r) «>4NO(r) +196
5 2NO(r) ©>N2(r) + O2(r) -180




6 NH4Cl(x) + NHs(r) + HCI(1) +63

7 2CHa4(r) + 302> 2CO(1) + 4H20(T) —597
8 H20(r) + CO(1) «>CO2(r) + Ha(T) —41

9 2Al2(SO4)3(t) = 2Al203(T) + 6SO2(r) + 302(T) +1740
10 ZnS04(k)«>ZNnO(x) + SO3(T) +565
11 2N203(r) <>2NO(r) + N204 (1) +149
12 2H2S(r) + 302(r)¢> 2S02(r) + 2H20(r) —-1038
13 S(k) + Ha(r) «>H2S(r) 21
14 CO2(1) + C (1) > 2CO(1) +172
15 CHa(r) + H20 «>CO(r) + 3H2(1) +206
16 PCls(t) <>PCl3(r) + Cl2(1) +21
17 Fe304(t) + CO(r) «>3FeO(t) + CO2(r) +21
18 N203(r) <>NO(r) + NO2(r) +104
19 C(x) + O2(1)<> CO2(1) -394
20 2AICl3(x) <> 2Al(k) + 3Cl2(T) +338
21 2CO(r) + O2(r)¢> 2CO2(T) —566
22 2NH3(r)<> N2(T) + 3H2(T) +92
23 Ha(r) + l2(r)<> 2HI(T) +12
24 BaCOs(t) <>BaO(t) + CO2(1) +251
25 4ANO(1) + 6H20(1)«>2NH3(r)+ 502(T) +908
26 2MgCla(x) + O2(1) «>2MgO(k) + 2Cl(T) +82
27 Ca(OH)2(x)«>CaO(x) + H20(r) +109
28 N2(r) + O2(r) <>2NO(r) +180
29 NO(r) + NO2(r) <> N203(r) -149
30 3FeO(x) + CO2(r) <> CO(r) + FesOa(x) -21

Tema 9. OCHOBBI JICKTPOXHMHH

1. Omuem no nabopamopnoit pabome Ne9 «Octosvl I1eKMPOXUMUUY

Lenvio  pabomwur  sBIAETCSs ~ NpPaKTUYECKOe  O3HAKOMIEHME C  Haubolee

pacnpoCTpaHCHHBIMHU  OKUCIUTCIISIMU MW BOCCTAHOBUTCIISIMU U C  PA3JIMYHBIMU  TUIIAMHU
OKHCIINTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/If/'I.



OmneIT 1. Peaknum ¢ yyactueMm KHCJI0poaa

B3sate nBe mpobupku. B onmHy momectuTh MHKpommatens cyiabgara skenesa (1), B
npyryto 2-3 karmm pactBopa cynbdara mapranua (II). Cynbdat xene3a pacTBOpUTH B BOJE,
3areM B 00e¢ MpoOMpKH BBECTH pacTBOp Iuenoud. [Ipu BCTpsXuBaHMM MPOOMPOK OCAIKH
TeMHeroT. [louemy?

+ 2+

MnOg4 +8H + 5¢ — Mn +4H>0

Hamnucars ypaBHenus peakuuii noimydeHus: ruipokcuioB xkenesa (I1I) u mapranma (1), ux
MOCJIETYIOLIET0 OKUCIEHUS KUCIOPOJIOM BO3/1yXa (B MPUCYTCTBUU BOJBI B KAYECTBE CPEJIbl) J10
Fe(OH);u  Mn(OH),. KosdduuueHtsl B  OKHCIUTEIBHO-BOCCTAHOBHMTEIBHBIX — PEAKIHUAX

nogo0paTth METOAOM DIEKTPOHHOro Oamanca. Otmeruth nBeT ocaakoB Fe(OH),u Fe(OH),;

Mn(OH),u Mn(OH),. Caenats BeiBOJ 0 posu kuciopoza, Fe(OH),u Mn(OH),B 3Tux peakiusx.

OnpIT 2. OKHMCANTEIbHbIE CBOMCTBA IMXPOMATA KAJIUSA

B nmpobupky nomectuts 2-3 kamu auxpomara kanus KoCrpO7, nobaButs 7-8 xamneins

CEpHOI KHUCIJIOThl, BHECTU B NOJKHMCIEHHBIH PacTBOP OJMH MHKPOLINATEIb KPUCTAJUIMYECKOTO
cynbara xkenesa (II), pazmeniate CTEKISSHHON Mmano4ykoil. HabmoaaTh M3MEHEHHE OKPacKH MPU
NPOTEKaHUU PEAKLUH. 3aucaTh CXEMY PEaKLMH, YIUTBIBAs, YTO MPOJYKTAMH SBISIETCS CyIb(ar
xpoma (III), cynedar xenesa (III), cynpdar xamus u Boga. OnpenenuTh TUM OKHCIUTEIHHO-
BOCCTAaHOBUTEIIHOW PEaKINy, MoA00paTh KOA((UIIMEHTH METOJaMH AJIEKTPOHHOTO OalaHca u
MOJIypEaKLIHi.

OnbIT 3. OKUCINTEIbHBIE CBOHCTBA HOHOB METAJLJIOB

1. Hon Fe* — oxuciumens. B mpobHpKy MOMECTHTH 2—3 KaIlIM PacTBOPa XJIOPH/IA OJOBA
(I1) u moGaBuTh OHY Karuto pactBopa xjopuna xenesa (III). Jlo6aBuTh k MpoaykTaMm peakiuu
onHy Kamno poaanuaa ammonuss NH4SCN. O1o peakTuB, ¢ MOMOLIBI0 KOTOPOTO B pPacTBOpax

0OHAPYKMBAIOT KaTHOHBI kenme3a Fe®*  Ilpu TOSBIEHHM KpPAacHOTO OKPAIIMBAHMS PacTBOPA
N00aBUTS ellle ABe-Tpu Karuu xjaopuaa oiosa (II).

VYpaBHEHHsI MPOTEKAIOIIMX PpeaKUil 3amucaTh mHocienoBaTesnbHO. CHauana HamMmcarhb
ypaBHEHWE KaueCTBEHHON peakIiy Ha HOHEI Fe®t:

FeCl3 + 3NH4SCN — Fe(SCN)3 + 3NH,4CI

3areM HamucaTh ypaBHEHHE peakuuu BocctaHoBieHus FeCl3 xmopugom onosa (II) (B

ciy4ae, eciu Fe® BoccTaHOBHIICS MOJIHOCTBIO, KpacHasi OKpacka pactBopa ucuesaer). CrnenaTh
BBIBOJI 00 OKMCIINTEIFHO-BOCCTAHOBUTEIBHBIX CBOMCTBAX MOHOB [ e>*tu Sn?* .

2. Uon Bi** - okucnumens. B mpobupky momectuth 2-3 kamm xmopuaa omnosa (II),
n00aBUTh Mo KamisiM pacTtBop mienoun NaOH cHauana HegocTaToK, B pe3ysbTaTe 4ero B
npobupke oOpasyercss Oenblii ocajgok ruapokcuna oinosa (II) Sn(OH)2. 3arem mnpubaBuTH

M30BITOK IIEJIOYHM JI0 TIOJHOTO PAacTBOPEHHUS OcCajka ¢ 0Opa3oBaHHWEM TETParuIpOKCOCTaHHATa
(IT) HaTpust Mo ypaBHEHHIO:

Sn(OH)5 + 2NaOH = Nay[Sn(OH)4]

K ob6pasoBaBmiemycst Terparunpokcoctannary (II) matpust mob6aBuTh pacTBOp HUTpaTa
Bucmyta (III) (34 xammum). IIpoMcXoAWT OKHCIMTEIbHO-BOCCTAHOBUTEIbHAS —PEaKIIHs,



ypaBHEHHE KOTOPOIl HEOOXOMMO 3aMKcaTh CAMOCTOATENBHO, YUUTHIBAsI, UTO Cpe/ia IIeouHas U
YTO B pe3yJIbTaTe peakluu oOpasyercs rekcaruapokcoctanHat (IV) Harpus, MeTayuMyecKHid
BUCMYT (B BHJE OcCajKka 4YEpHOro IBeTa) W HUTpaT Harpus. HallTu crexmomerpuueckue
KO3 QHUIMEHTH Tepes BelecTBaMy IBYyMsA MeTojgamu. K Kakomy THIy OTHOCHTCS peakuus?
VYka3aTh B HE OKHCIIUTEIb U BOCCTAHOBUTEb.

OnsiT 4. TepaneCRoe Pa3J0KCeHUEC TUXpoMaTa aMMOHUSA

B dapdopoByro wyamiky mnoMecTUTh TOPKOW KpPUCTAINTMYECKHI AUXpOMAT aMMOHHUS.
3aKeHHOW CITUYKON MPUKOCHYTHCS K €ro MOBEPXHOCTU. UTO Ha- OJIF0AAaeTCs B XO/€ peakiuu?
Onucarpy xoj peakuuu. Hamucarh cxemy peakiiuu, y4WTBHIBas, YTO MPOIYKTAMHU Pa3JIOKEHUS
sprsiercst okcun xpoma (III), cBoOOmHBIM a30T W BoAa. YPaBHATH PEAKIMIO METOAOM
anekTpoHHOTO Oananca. KakoB tum 31oii peaknnu? Kakoe mpupoaHoe sBIIeHHE B YMEHBIIICHHOM
Macitabe oHa HallOMUHAET?

OnbIT S. OKHCIUTEIBbHO-BOCCTAHOBHUTEILHAS IBOHICTBEHHOCTh NIEPOKCH/IA BOAOPOAA

1. HpO9 — oxucnumens. B mnpoOupky momecTuTh 5—6 Kamenab pacTBopa MEpOKCcHIa

BOJIOPO/1, TIOAKUCIUTH PAaCTBOP 3 KaIUIIMU CEPHOW KHCIIOTHI U JOOABUTH OJIHY KaIlIlO PacTBOpa
Hoauna xamus. HaOmromaTh mosiBIeHHE MalMHOBOTO OKpammBanusa. Ha oOpasoBaHue Kakoro
IPOJYKTa OHO YKa3bIBACT?

Hanucate ypaBHenue peaknuu. Ormnpeneiautb B HeH KOIPPUIMEHTH METOAOM
MoJypeakuid. YKazaTth OKUCIUTENb U BOCCTAHOBUTEb.

2. H202 - eoccmanosumens. B 1poOupky NOMECTHTh 5—6 Kamleiab pacTBOpa

HepMaHraHaTa Kajius, MOJAKHCIMTh PacTBOP 5 KaIUIAMH CEPHOW KHCIOTHI U JOOABHTH OIHY
KaIlUTF0 pacTBopa TMepoKcHiIa Bojaoponaa. HaOmromare BbleJICHHE Tra3000pa3HOrO MPOIYKTa
(kaKoro).

Hammcars ypaBHeHMe peaklnH, y4WUTBIBas, YTO NPOAYKTaMU €€ MPOTEKAHUS SBISIOTCS
Kkuciopoa, cyabdar mapranma (I1), cynsdar kanus u Boga. Onpeaenuts B Hell K03 OUITMEHTHI
METOJIOM TOJypeakiuii. YKa3aTh OKHCIUTENb U BOCCTAHOBUTENb. [IOBTOPUTH IKCHEPUMEHT,
3aMCHUB IICpMaHTIaHaT KaJiusd Ha AUXpoMaT KaJIusl.

3. JlucniponiopiimoHupoBaHKe MepoKkcuaa Bojgoposaa. B mpobupky nomectuts 5-6 xamnenb
pacTBopa MEpOKCHAa BOJOPOJa M CTOJIBKO Karmeiab BOAbL. J[00aBUTh HECKOJIBKO KPUCTAUIMKOB
tBepaoro MnO»p. UYro Habmomaercss? Hamucare ypaBHEHHME peakluu. YKa3aTb OKHCIMTEIb U

BOCCTAHOBUTEIb U THII PEAKIIHH.
OnpIT 5. Biausinue cpebl HA OKHCJIMTEIbHbIE CBOMCTBA IEPMAHTAHATA KAJIMS

[Iepmanranat-uon MnO’ sBiI€TCS CWIBHBIM OKHMCIWTENEM. B 3aBHCHMOCTH OT Cpenbl
BOCCTaHOBJICHUE IIEPMAHTAHAT-HOHOB IIPOUCXOAUT I10- Pa3HOMY.

1. Boccmamnosenenue MnO™ 6 kucnoii cpede. B mpoOUpKy nomecTuTh 3—4 Karuu
nepMaHrasara kauus, no06aButh 5—10 kamens H9SOy, a 3aTeM BHECTH OAMH MHUKPOLINATENb

KPUCTAJNTNYECKOro cynbpuTa HaTpus. Uro Habmogaercs npu 3Tom?

Hanucate ypaBHeHUE peakuuy caMOCTOATENBHO, YUYUTHIBASI, UTO MPOAYKTAMHU SIBIISFOTCS
cynedat mapranua (1), cynedar marpus, cynbdar kamus u Boaa. K kakomy THUITY OTHOCHTCS 9Ta
OKHUCJIMTEIIbHO-BOCCTAHOBUTENbHAS peakiusa? Onpenenutb B Hel Kod(OUIMEHTHI METOJIOM
MOJTypEeaKnid.



2. Boccmanosnenue MnO™ 6 netimpanvrou cpede. ONBIT NPOBOAUTCS aHATOTHYHO
ONKCAaHHOMY B IYHKTE 1, TOJBKO BMECTO CEPHOM KUCIOTHI B MPOOUPKY NpubaBUTh BoAy (5—8
Karenp), a 3aTeM OJUH MHKpOIIIATeNh KPUCTAUIMYECKOTO CyiabpuTa HaTtpus. B pactBope
oOpa3yercss KOpUYHEBBIM ocaqok okcuma Mapranua (IV), a cynbdur HATpUs OKUCISETCS IO
cynbdara Hatpusa. Hammcare ypaBHEHHE pEaKUMU CAMOCTOSATEIBHO W HANTH KO3((UIIMEHTHI
METOJIOM TOTYPEaKIHil.

3. Oxucaumenvhsie ceovicmea MnO 6 cunbho wenounoti cpede. 1lopsanok MpoBEACHUS
OMbITa AHAJOTHYEH ONbITYy l: K pacTBOpy mepMaHranara kaiaus npo6asuth 10 kamenb
KoHIeHTpupoBaHHO# menoun KOH, 3areM BChImaTth OAMH MUKPOILIMATENb KPUCTAIIMYECKOTO
cynbura Hatpus. Cxema peakiuu:

KMnOy + NapSO3 + KOH — KoMnOy + NapSO4 + HyO

Ipumeuanue: Ecin nobasnsercs menoubs NaOH, To B kauecTBe MpOyKTOB 00pa3yroTcs
OJTHOBPEMEHHO MaHTaHAT HAaTPUsl U MAHTaHAT KaJusl.

B otuere ommcarh OMBIT, OTMETUTH OKpPAacCKy MaHraHaTa Kajus, MPUBECTU ypPaBHECHHE
peaxkuu 1 noaoopath B HEM KOI(PPHUIIMEHTH METOAOM MOTypEaKni.

4. Oxucnumenvusie ceovicmea MnO & crabowenounoui cpede. Ilpu UCHOIB30BaHUHU B
KauecTBe cpeibl pa30aBICEHHOTO pPacTBOpa WIENOYM U IOCHe- AYIOMIeM JEeHCTBUU Cyiab(puTa
HATpUS PeakKlys MPOTEKAeT MO CXeMe, ONMUCAaHHOU B omnbITe 2. TONBKO B CaMblii IEPBBIA MOMEHT
MO’KET HaOJII0JIaThCSl 3€JICHOE OKpAalllMBaHWE pacTBOpa BCIEACTBUME OOpa3oBaHUs MaHIaHaTa
Kanus (KaK B OmbITe 3):

KMnOy4 + NapSO3 + NaOH(pa3s6) — KoMnOyg + NapMnOg + NapSOy + HoO

Ho Bckope 11BeT pacTBOpa HaYMHAET MEHATHCS, TaK KaK 00pa3yroNIUiics MaHTaHAT-HOH B
HENTpaIbHOU U CIIa0OIIENOYHON cpeax sSBISETCS HECTA0OUIbHBIM:

KoMnOyg4 + H2O — MnO2 + KMnOg4 + KOH,

TaK YTO KOHEYHBIM TPOAYKTOM BOCCTAHOBJICHHS IME€PMAaHTaHAT-HOHA B CIAOOIIETIOYHBIX
pacTBopax, Kak U B HEHTpaJbHbIX, aBisercss MnO»).

Haiiti xos¢duiirenTsr B cxemMax OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHI METOIOM
nonypeaknuid. K kakum tumam OBP onu oTHOCSTCS?

BeiBog o BaMSHHH Cpeabl Ha OKHCIHUTCIBHBIC CBOICTBa InepMaHraHaTta Kajlusa
PCKOMEHAYCTCA CACIATH 110 CJ'ICILYIOH_Ieﬁ CXEMC!:

+5e°
KHCIIas Cpeaa

MnO, +3¢
HeHTpansHas W caabomenodnas cpena
+e”
CHJILHOMIETIOYHAS Cpefia

A J

v

3anucaTh NPOTUB KAXKJON CTPEIKU COOTBETCTBYIOIIUI MPOAYKT (10 ombITaM 1, 2, 3 u 4)
C YKa3aHHEM €ro OKpacku. B kakoli cpesie nepMaHIraHaT-mOH BOCCTaHABIMBAETCSI MAaKCUMAJbHO,
a B KAKOM — MUHUMAJIBHO?

CrnenaTb BBIBOJIBI U OQOPMUTH OTUET.



2. 3aoanus onsa camocmosmenbHou HOOZ0OMOGKU

PaccmoTrpuTe karomgHble M aHOAHBIE IPOLECCHI IPU IIEKTPOJIU3E BOIHBIX PaCTBOPOB
BEIICCTB C WHEPTHBIMH 3JIeKTpojgamu. PaccuumTaiite Maccy wiad o0beM (NP HOPMAJIbHBIX
YCIOBUAX IS Ta30B) MPOAYKTOB, BBIACIISIOIIMXCSA Ha 3JCKTPOJAX IMPH IMPOIYCKAHUU Uepe3
pacTBOp B TeueHue 1 yaca Toka cusoit 1 A:

1. CoCl; 11. BeSO4 21. NiSOs(c Ni anomom)
2. LiBr 12. | Alx(SO4)3 22. | NaOH

3. K3PO4 13. | Ca(NO3)2 23. | ZnSO4

4. Bi(NOs3)3 14. | Caly 24. | NaNO:

5. Ba(NOs)2 15. | K2SOq4 25. | Na2COs

6. KI 16. | AgNOs 26. | KMnOq

7. FeBr; 17. | ZnCl; 27. | MgCl;

8 K2COs 18. | NiSO4 28. | CoBr

9. KOH 19. NaCl 29. | CuClz (¢ Cu anomom)
10. | BaCly 20. | Mg(NOs3)2 30. | Ba(NO2),

IlepeyeHb BOIPOCOB U 3a/IaHUIA,

BBIHOCMMBIX HA 3K3aMCH

1. OcHOBHBIE TOHATHS, ONpENeNeHUs] W 3aKOHbl B XMMHUHU. (DKBHUBAJICHT, 3aKOH
HKBHUBAJIEHTOB; OCHOBHBIE Ta30BbI€ 3aKOHBI, XUMUYECKUE YPABHEHUS).

2. DKCIepHMEHTaJIbHble OCHOBAHUS YYE€HHUS O CTPOEHUH aTOMOB. Teopus CTpoeHus aroma
Bozopoaa Hunbca bopa. DnemMeHThI BOTHOBON MEXaHUKH aTOMOB.

3. XapakTepuCcTUKa MOBECHUS IEKTPOHOB B aTroMax. KBanrossle uncina. [Ipunmun [Maymnu.
[TpaBuiio I'yana. Tunsl opOuTasieil U MOPSAJOK 3alOJIHEHUS AJIEKTPOHHBIX YpOBHEH (TpaBuia
KieukoBckoro).

4. CtpoeHue ClOXHBIX aroMoB. MakTopbl, BIMSIONIME HAa SHEPrUI0 3JIEKTPOHOB B
MHOT'03JIEKTPOHHOM aToMe (3apsiz sapa, [NIaBHOE KBAHTOBOE YHUCIIO. )

5. Ilepuonnueckuit 3akoH. [lepuonnueckas cucrema snementoB /. . Menneneesa B cBeTe
YUYEHUS O CTPOEHUU aTOMa. DJIEKTPOHHbIE aHAJIOTH. KallHOCUMMETPUYHBIE 2JIEMEHTHI.

6. [Tepuognyeckoe M3MEHEHUE CBOWCTB XUMHYECKHX 3JIEMEHTOB, COeINWHEHHH. Pammych
aTOMOB M HMOHOB.  O¢QeKTUBHBIN 3apsa aroMa. BropuuHas NEepUOAWYHOCTb. DHEPrus
MOHM3AIMN U CPOJCTBO K DJIEKTPOHY. DJIEKTPOOTPHUIATEILHOCTh 3J1€MEHTOB. llepnonnyHocTs
W3MEHEHHUS CTENIEHN OKUCIIEHUSI DJIEMEHTOB.

7. Tunbl XUMHUYeCcKOM CBSI3U. XapaKTepUCTHKA, CBOICTBA.

8. OcHoBHBIE KJlacchl HeopraHumueckux coeauHeHuil. Oxcuapl. Kucnorsl. OcHoBaHMS.
Comm. KoMmnekcHble coOeIMHEHHUS.

9. OGMeHHbIe peakluy B pacTBOPax 3IEKTPOIUTOB. [ HApOIU3 Conel.

10. PactBopsbl. O6miast xapakTepructruka. CIiocoObl BRIPAKEHUS COJICPIKAaHUS pACTBOPEHHOTO
BELIECTBA B paCTBOPE.

11. OcHoBHBIE TOJOXKEHUS TEOPUM AJIEKTPOJMTUYECKON Aucconuanuu. PacTBopeHnue.
ConbBaTHast Teopus pacTBOpoB. OOBsICHEHUE TEIUIOBBIX dPHEKTOB PACTBOPEHUSI.



12. Ocobennoctu pacTBOpOB 3eKTposnToB. Cinabbie 3nekTponuThl. KoHCTaHTa U CTeneHb
nuccouranuu. KucinoTel, OCHOBaHUS U COJIU B CBETE TEOPHUH AJIEKTPOJIIMTUUYECKON IHUCCOLMALINH,
Pacuer xoHuentpanuii nonoB H 1 OH™ B BOAHBIX pacTBOpax KUCJIOT M OCHOBAHHUIA.

13. Paz6aBnenHnblie pacTBOphl. Boma — cnaOwriii snekrposnt. Bomopoaasiii mokazatens pH.

14. Teopus CHIIBHBIX IEKTPOJUTOB. AKTUBHOCTh HOHOB. MoHHas cuna pactBopa.

15. OcHoBsl Tepmoxumui. [lepBbiii 3aKkOH TepMoAMHAMUKH. [IpuMeHeHNe nepBoro 3aKoHa
TEPMOJMHAMUKA K TEPMOJAMHAMUYECKUM TIpolieccaM. BHYTpeHHssI SHEprusi W SHTAJbIIUA.
OHeprus KpucTaimyecko pemerku. Termnora pacTBopeHus. BTopoil 3aKOH TepMOJIUHAMUKH.
DHTpONUSL.

16. Tepmoxumusi. 3akoH ['ecca. Cneactus u3 3akoHa ['ecca.

17. Xumudeckas kuHeTHka. CKOpPOCTh pEaKIMH, BIHUSHHUE PA3IUYHBIX (HAKTOPOB Ha
CKOPOCTh XUMUYeCKOM peakiuu. Kunetnueckas kiaccupuKaus peaxiiuii.

18. 3aBUCHMOCTBH CKOPOCTH peakiuu ot Temneparypsl. [Ipasuno Baut-T'odda.

19. I'anpBaHUYECKUI 2JIEMEHT.

20. Dnexrponu3. 3akon Dapayes.

Taﬁ.lmua 9. HpHMepI)I OLCHOYHBIX CPEACTB C KIII0YaMHU IIPaBUWIbHBIX OTBETOB

N Bpewms
Ne [IpaBunbHBII
Tun 3ananus @opMyJIMpOBKa 3a0aHU BBIIIOJTHEHHUS
n/m OTBET
(B MUHYTaX)

OIIK-1. CnocofeH pemiaTh TUNOBBIE 32241 NMPO(ECCHOHATILHOM 1eiTeJIbHOCTH HA OCHOBE
3HAHUI OCHOBHBIX 3aKOHOB MATEMATH4YECKHUX M eCTeCTBEHHBIX HAYK ¢ INpPUMeHeHHeM
HHGPOPMANMOHHOKOMMYHHKAIIMOHHBIX TEXHOJIOTHIA.

1. | 3aganwue 3akpbiToro | OTHOBPEMEHHO B pacTBOpE 1,23 1
THIIA MOTYT HaXOJIUTCSI HOHBI:
1) Ag*, Ca?*, Br, NO,
2) Zn**, NH ., OH I
3) Ba**, Na*, F, CO%*
4) Cu®*, APF*, CI, SO i"

2. DneKkTpoHHas eMKOCTh f - 1 1
TIOTyPOBHSI
1) 14

2)6

3) 18

4) 10

3. B psaay BonopoaHbix 3 1
coeauHeHuil anemenToB VI A
rpymmsl: H2O — HaS — HaSe
MOJIAPHOCTH CBsA3H O — H

1) yBenuuuBaeTcs

2) He U3MEHseTCA

3) ymeHbIaeTcs

4) cHavana yMeHbLIaeTCA,
MIOTOM YBEJINYUBAETCS

4, BemiecTBo ¢ HOHHOM CBS3BIO 1 1
umMeeT Gopmyy
1) KBr
2) SO3
3) CH4
4) HCI




n/a

Tun 3aganusa

®opMyIMpOBKa 3aaHUs

[IpaBunbHBII
OTBET

Bpewms
BBITIOJTHEHUS
(B MuHyTaXx)

Bo ckonpko pa3 yBenu4uTcs
CKOpocCTh peakuu Har) + lor)
= 2HI(r) mpu yBenuueHUH
JIaBJICHUS B 3 pa3a

1) B9 pa3

2) B 8 pa3

3) B 6 pa3

4) B 3 pa3

1

1

10.

3aganue
OTKPBITOT'O THIIA

Hucno ypoBHel y aToMa
OIIpEeACIAETCS
KBaHTOBBIM

YHUCJIOM.

TJIaBHBIM

XUMHUYECKOE paBHOBECHE
peakuun Sgry + 16HIr) =
8l + 8H2Sr) — Q cmectutes
BIIpaBoO IIpu IIOHMXXCHHUHN
KOHIIEHTpauu

H>S wnu |2

Ecnu cxkopocts npsmon
peaKIy paBHa CKOPOCTH
o0paTHO peakiuu, TO
HACTyNaeT XUMUYECKOe

paBHOBecHue

C yBenmuueHHWEM  CTETCHHU
OKHUCJIGHHS >Kele3a B psay
Fe(OH)2-Fe(OH)3-H2FeOs

KHCIIOTHBIE CBOICTBa

YBCIIUYHUBAIOTCA

[IpuBenure mpumep
JIACTIEPCHOM CUCTEMBI
otHocuTcs ktumy T/T.

JBbIM

11.

3aganue
KOMOMHHPOBAHHOTO
THUIIA

B riraBHBIX moarpymnmax
MEePUOIMYECKON CUCTEMBbI
DJIEMEHTOB aTOMHBIE
paanycChl:
1. VYBenmuuBaroTcs
2. YMeHbLIAIOTCS
3. Ocrarorcs
HEU3MEHHBIMU
OO6®bscaute nouemy?
OTBET IOSICHUTE
pUMepaMu

VBenuuuBaroTcs, T.K.
YBEIIMUHUBACTCS
YHCIIO
SHEPreTUYECKUX
ypoBHel. Hanpumep,
SJIEMCHTHI 1 r1aBHOM
noArpynmsl. JIntuid,
HATpU, KaJauu,
pyouni, me3uit

[TonmHBIE KOMIUIEKT OLIEHOYHBIX MAaTepHaloB MO JUCHUIUIMHE ((OHI OIEHOYHBIX
CPEICTB) XpaHMUTCS B JIEKTPOHHOM BHJAE Ha Kadenape, yTBepXKIarolieid pabodyro mporpammy
JUCLUIUIMHBL, ¥ B LleHTpe MOHUTOPHHTA U ayAuTa KauecTBa 00ydeHusl.




7.4. MeToauyeckne MaTepUalbl, ONpeAesOlNe MNPOUEeAYPbl OLEHUBAHUSA
pe3yJbTaToB 00y4eHHs M0 JUCHUILINHE

Texymuii ¥ BHYTPHUCEMECTPOBBI KOHTPOJb, MPOMEXKYTOUHAS aTTeCTalusl Y4eOHBIX
JOCTHUKEHHUI CTYACHTOB MPOBOJUTCS MyTeM OalIbHO-PEHUTHHroBOW cucTeMbl. OO0IIas OleHKa
yu4eOHBIX JOCTHXKEHHH CTYJEHTa B CEMECTpe MO Y4eOHOMY KypcCy OIpeiensercs Kak cymma
0ayIoB, MOJYYEHHBIX CTYJEHTOM IO pa3IU4HbIM (opMaM TEKyIIero u IPOMEKYTOYHOTO
KOHTPOJIS B TEUEHUE JJAHHOTO CEMECTPA.

Taoauna 10. TexHosiornyeckasi KapTa peiTHHIOBbIX 0AJII0B 10 TUCHUIJINHE

No KomnuectBo MakcumanbHOe
KonTponupyemslie . Cpok
/o MEPOIPUITHIA KOJIMYECTBO
MEpPOIPUATHS peJICTaBICHUS
/ GaIB 0aymioB
OcHOBHOI 0JI0K
1. | BeimongHeHHe U OTYET MO
. 4[7 28 10 PaCIMCaHUIO
nabopaTtopHoOi pabore
2. Beimonnenue 3amaHuit s
A g 9/4 36 10 PaCIUCaAHHIO
CaMOCTOSITEITLHOTO PEIICHHUS
3. | TectupoBanue 2/8 16 10 PACIIHCAHUIO
Bcero 40 -
Baok 6onycoB
4. | Iocemenue 3aHATUI 9/1 9
5. | CBoeBpeMEHHOE BbIIIOJIHEHHE 9/1 9
BceX 3aJlaHui
Bcero 10 -
JlomoHUTENBHBIN 0JIOK
6. | Dx3amen 50
UTOro 100

Ta6auna 11. Cucrema mrpagoB (1J1s1 OTHOTO 3aHATHS)

IToka3zaTenb bayn
Omno3nanue Ha 3aHTHE -0,5
Hapymenne yueOHOM JUCIUIUIMHBI -5
HeroToBHOCTB K 3aHATHIO -10
[Tpomyck 3aHsTHS 6€3 YBaXUTEIbHON NPUYHHBI -0,2

Tadoauna 12. llIkana nepeBoga pedTHHIOBbIX 0AJIJIOB B MTOTOBYIO OLIEHKY 32 CeMeCTp IO
AMCUUIIMHE (MOAYJIIO)

Cymma 6aminoB Ornenka no 4-0asIbHOM 1IKane
90-100 5 (oTIIMYHO)
85-89
4 (xoporto)
75-84




Cymma GamioB OreHka 110 4-0aJUTLHOM IIKajie
70-74
6569
3 (y1OBJIIETBOPUTEIIBHO)
60-64
Huxe 60 2 (HeYJOBJIETBOPUTEIHHO)

ITpu peanuzauuu AUCUUILIUHBI (MOJYJIS) B 3aBUCHMOCTH OT YPOBHS HOJATIOTOBIEHHOCTU
00y4aroIuxcsi MOTyT ObITh MCIIOJB30BaHbl MHbIE (DOPMBI, METOABI KOHTPOJIS U OLIEHOUYHBIE
CPEICTBA, UCXO/ U3 KOHKPETHOW CUTYaIUU.

8. VUEBHO-METOJUYECKOE 1 ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCLUIINHbBI

8.1. OcHoBHas JuTEpaTypa

1. Jlxxuromna JI.A., CagomueBa O.C., CrotoBa E.A. Xumus: yueOHO-MeTOA. 1mocoOue st
CTYAEHTOB reojioro-reorpad. gax. ... o cneu.: "['eonorus u reoxumMus roproYux UCKONaembIx'";
"Iloucku u pa3Begka TNOJA3EMHBIX BOJA U  HMHKEHEPHO-T€OJIOIMYECKHE U3bICKaHus";
"besonacHocTh ku3HenesTenbHocTH'"; "Kaprorpadus"; "Dxomorus v mpHpoAonoiib3oBaHue";
"T'eorpadus" / mox pen. JI.A. Jlxxurona. - Acrpaxasb : Actpaxanckuid yH-T, 2013. - 209 ¢

2. I'muuaka H.JI. O0mas xumus: yaeOHnoe nocodue / HJIL. I'muuka.- M.: KHOPVYC, 2010. —
752c.

3. CyBopoB A.B., Obmias xumus [OnekrponHsiii pecypc] / CyBopoB A.B., Hukonbckuit
JL. b. - CIIG.: XUMU3JAT, 2017. - 624 c.
http://www.studentlibrary.ru/book/ISBN9785938083035.htm|(D35C «KoHCYIbTaHT CTYyAECHTaY)

4. Bompocbl, TecToBble 3aJaHUsl W 3aJadd 1O XUMHUHU: ydyeOHoe mocolOue / COCT.:
A.B.Bemukoponos, A.I'. I'nuauna, A.B. KnementseBa, B.b. Kosanes, JI.A. Kpusennena, 2.0.
MarseeBa, C.b. Hocaues, E.b. Cemenona, O.B. Xab6aposa, E.B. lllenerosa; mox o6mr. pea. A.B.
BenukopoznoBa, - ActpaxaHb :ACTpaxaHCKUH TOCYJapCTBEHHbIM yHHMBepcHUTeT, M3marenbckuii
oM «AcTpaxaHckuil yHuBepcurer», 2018. — 276 c.

5. O61as, HeopraHuyeckasi U opranudeckas Xumus [OnekTpoHHbIN pecypc] / babkos A.
B., ITonkos B.A.- M.: I'DOTAP-Menua, 2014. Pexxum JOCTyTa:
http://www.studentlibrary.ru/book/ISBN9785970429785.html (OBC «KoHCy/IbTaHT CTYICH- Ta)

8.2. lonostHMTEIBLHAS JTUTEPATYPA

1. XaputonoB lO. . Ananutudeckas xumusi: Ananutuka: B 2-x kH. Ku.l. OOmue
TeopeTuueckre ocHOBbI. KauecTBeHHbIN aHanu3: yueb. - M.: Boicu. mk., 2001. - 615 c.

2. Anapues A.M., O6mas xumua. COOpHHMK 3aJaHUNl C MpUMepaMu pelIeHuin
[DnexTpoHHBIH pecype]: yuebd. nmocobue / Anapue A.W. - HoBocubupck : Uzn-so HI'TY, 2013.
- 119 ¢ - URL: http://www.studentlibrary.ru/book/ISBN9785778222557.htmI(OBC

«KoHCyNnbTaHT CTYAEHTa»)

8.3. UnTepHeT-pecypchl, HeOOX0AMMBbIE 1JI1 OCBOCHH S TUCHUIIIHMHBI (MOTYJIA)


http://www.studentlibrary.ru/book/ISBN9785938083035.html
http://www.studentlibrary.ru/book/ISBN9785778222557.html

1. DOnexktpoHHas OuONMHOTEKa «ACTpaXxaHCKUW TOCYAApCTBEHHBIM YHUBEPCUTET»
coOctBeHHOM reHepanuu Ha 1uatpopme OBC  «OnekTpoHHBIH YWTanbHBIA 3201 —
bubmuoTexy.https://biblio.asu.edu.ruYuernas 3amnuchk oopaszoBaresbHOro nmopraina AI'Y

2. DnexTpoHHO-0nbmoreyHas cucrema (ObC) OOO «Ilonurexpecype» «KoHCynbTaHT
cryneHtay. www.studentlibrary.ru. Perucrpauus ¢ kommnberorepos AI'Y

9. MATEPUAJILHO-TEXHUYECKOE OBECIEYEHUE JUCHUILIUHBI
(MOJY.JI5T)

MarepuanbHO-TEXHHUECKOE OOecreueHne y4eOHOW IUCIHILIMHBI BKIIFOYAeT B ce0s
JEKIMOHHYIO  ayJIUTOPHUIO, JabOpaTOpHBIA MPAKTHUKYyM, ayIUTOPUIO JUJIi  TIPOBEJICHUS
CeMHUHApCKUX 3aHATUN. JlabopaTOpHBINM MPaKTUKyM OOecHeueH XHUMHUYECKHUMU pEaKkTHBaMH,
nabopaTopHON  MOCYIOW ¥ yueOHO-HAydyHbIM OOOpYJOBaHHMEM: BECHl  JJEKTPOHHBIE,
AxBaguctusuiarop J2-4(c 3Ullom), mkad BeiTsxkHoi# LIB-202 ITAOT, manas pakosuna, KO1-
04. IlpoBeneHwe CEMHHAPCKUX 3aHATUH CONPSHKEHO C MIPUMEHEHHEM KOMIIBIOTEPOB IS
BBITIOJTHEHHS IIOUCKOBOU PabOThI, BEIYUCIICHUN U pa0oTe B MHGOPMAITMOHHBIX CHCTEMAX.

10. OCOBEHHOCTH PEAJIM3ALIMM JUCHUILIUHBI (MOYJIST) IPU
OBYUEHWHU WHBAJIMIOB 1 JIUL] C OTPAHUYEHHBIMU BO3MOKHOCTSIMUA
310POBbSI

PabGouass mporpamma AWCHMIUIUHBI (MOZYJISI) TPH HEOOXOJUMOCTH MOXKET OBITh
aJlalITUpoBaHa JuIst 00y4eHus (B TOM YHCIIE C IPUMEHEHUEM JUCTAaHIIMOHHBIX 00pa30BaTeIbHbIX
TEXHOJIOTUH) JIMI[ C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3JI0OPOBbBs, MHBAJIHIOB. st 3TOTO
TpeOyeTcs 3asBlIeHUe 00yJaroIUXCsl, ABISAIOIUXCS JTUIAMU ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3I0pOBbBsI, MHBAJIWJAAMH, WIH WX 3aKOHHBIX IPEICTaBUTEICH M PEKOMEHJAIUU IICHUXOJIOTO-
MeUKO-Tiejaroruyeckoil komuccuu. Ilpu oOydeHMH nMIl ¢ OrpaHUYEHHBIMH BO3MO>KHOCTSMHU
3/10pOBbsl YUUTBIBAIOTCS WX HWHAMBHAyallbHbIE Mcuxopusnueckue ocobeHHocTH. OOydeHue
UHBAJIUIOB OCYLIECTBISETCS TakKKe B COOTBETCTBHMM C WHAMBUIYAIbHOM Iporpammoit
peadbunuTany UHBaIUAA (IpU HAJIUYUN).

JUis auI ¢ HapylIeHHEM CllyXa BO3MOXKHO IpeocTaBieHue yuyeOHoM uHpopmanuu B
BU3yaJIbHON (popMe (KpaTKHil KOHCIEKT JIEKIIMI; TEKCTHI 3a/IaHUi, HalleYaTaHHbIE YBEIIMUYEHHBIM
mpUPTOM), Ha aAyAMTOPHBIX 3aHATUSAX JOMYCKAeTCs NPUCYTCTBHE aCCUCTEHTa, a TakKke
CYypAONEPEBOTUMKOB U TU(DIOCYpAONEPEBOTUMKOB. TEKyIUid KOHTPOJb  YCIIEBAEMOCTH
OCYILECTBIISICTCSI B NMUCbMEHHOW (opme: 0Oydaroluiics NMUCbMEHHO OTBEYAeT Ha BOIPOCHI,
MUCbMEHHO BBINOJIHAET MpakTudyeckue 3ananus. Jlokman (pedepar) Takke MOXKET OBITh
IpeJCTaBJIeH B MUCBbMEHHOU (hopMe, TpH 3TOM TpeOOBaHUS K COAECPIKAHUIO OCTAIOTCSA TEMH XKe, a
TpeOOBaHUS K Ka4eCTBY M3JIOKEHHsI MaTepraia (TIOHATHOCTh, Ka4eCTBO PEYH, B3aUMOJICHCTBHUE C
ayauTopued W T. J.) 3aMEHSIOTCS Ha COOTBETCTBYIOLIME TpEOOBaHMs, NPEIbIBISIEMbIE K
MUCHbMEHHBIM paboTaM (KauyecTBO OQOPMIICHHSI TEKCTa M CIIMCKA JIUTEPATyphbl, TPAMOTHOCTb,
HaJIMYMe WUTIOCTPAIMOHHBIX MaTepualioB M T. A.). [IpomexyTouHas aTTecTanus Uil JUI C
HApYIICHUSIMA CITyXa MPOBOJIUTCS B THCBMEHHOH (opMe, MpH STOM HCIOIB3YIOTCS OO0IIne
KpuTepuu oneHuBaHus. Ilpu HeoOXoAMMOCTH BpeMsi TMOATOTOBKM K OTBETY MOXET OBITh
YBEJIMYEHO.

Jis  7ui ¢ HapylIeHHeM 3peHHs JIOMyCKaeTcs ayAuajdbHOE IpeJoCTaBICHUE
UHpOpMANIMK, a TaKXKe WCIONBb30BaHNEe Ha AayJAWTOPHBIX 3aHATHSAX 3BYKO3aITHCHIBAIOIIMX
YCTPOUCTB (AUKTOGOHOB M T. A.). JlomyckaeTcsi MPHCYTCTBUE Ha 3aHATHUSAX ACCHCTEHTa
(TTOMOTIIHMKA), OKA3BIBAIOIIETO 00YJAIONIMMCS HEOOXOIUMYIO TEXHHUYECKYIO ITOMOIIb. TeKymuit


https://biblio.asu.edu.ru/
http://www.studentlibrary.ru/

KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIIETCS B YCTHOM (popme. [Ipu mpoBeneHHH MpOMEXyTOUHON
aTTeCTallMy JUIsl JIML C HapyIIEHHEM 3PEHUs TECTUPOBAHUE MOXET ObITh 3aMEHEHO Ha YCTHOE
cobeceJ0BaHuE 110 BOIIPOCAM.

JUig U1 ¢ OrpaHUYEHHBIMHA BO3MOXKHOCTSIMU 310POBbsl, UMEIOIIMX HAPYIIEHUS OIOPHO-
JIBUraTEJIbHOIO amnmapara, Ha ayJUTOPHBIX 3aHATHUSAX, a TaKXKe IpPHU IPOBEACHUU NPOLENYP
TEKYILLEro KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTAallMM MOT'YT OBITh IIPEOCTaBIEHBI
HEOOXO/MMBIE TEXHMYECKHE CpeACTBa (NMEPCOHAIBHBIA KOMIIBIOTEpP, HOYTOYK WM JPYroi
raJuKeT); OMyCcKaeTcsl MPUCYTCTBUE aCCUCTEHTA (aCCUCTEHTOB), OKA3bIBAIOILEr0 00yJarouIMMes
HEOOXOUMYI0 TEXHUYECKYIO IIOMOUIb (3aHATh pabodyee MECTO, MEPEIBUraThCs M0 ayIUTOPUH,
IPOYNTATh 3aJaHue, OPOPMUTH OTBET, OOILATHCS € MPENOJaBaTEIEM).



