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Pabouyto mporpamMmmy coctaBui(u):
JIOLIEHT, K.T.H. TpommHa M.A.

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue paboyveit mporpaMMbl AUCITUTUTHHBI:

OtcyTcTBYET
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Pabouas mporpaMmma AuCHHUIUTMHBI cocTaBiieHa Ha ocHoBaHuu @I'OC BO u yuebHoro miana
HarpaBjeHus noarotToBku 18.03.02 SHepro- u pecypcocOeperarmme mporecchl
B XMMHYECKON TEXHOJIOTUU, HEPTEXUMUU U OUOTEXHOJIOTUN

Cpoxk aeiicTBusi pado4eil nporpaMmbl TUCUMIIMHBI 10 «31» aBrycra 2025 r.

COI'NTACOBAHO
3aBenyronuii kadenpoit «XuMudeckast TEXHOJIOTUS H pecypcocOepekeHne»

« _» 20 T. M.B. KpaBriioBa
(noonucs) (U.0. Damunus)

YTBEPXIEHO
Ha 3acenanuu neHTpa MEIMIMHCKOW XUMUH

(mporoxon 3aceqanust Ne 3 ot «19» centabps 2019 r.).



1. esab ocBOeHUST TUCHMILIUHBI

Lenb OCBOEHUS TUCHMILIMHBI — (POPMHUPOBAHKE Y 00yUaIOMXCsl 0a30BbIX 3HAHUN, YMEHUH
Y HaBBIKOB 10 00IIEH U HEOPTAaHMYECKOW XMMHUH, 3HAKOMCTBO C BHYTPEHHEH JIOTUKOM XUMHYECKOU
HayKd, a TaKXke MPHUOOpETeHHEe CIIOCOOHOCTH HCIMOJIb30BaTh IONYYEHHBIC 3HAHMS, YMEHHS W
HaBBIKM TPU HM3YYEHHH TIIOCICIYIONIMX XMMHUYECKHMX M CIEHHAJIbHBIX TUCHUIUIMH u B cdepe
npodecCHOHATBLHON IeATEIEHOCTH.

2. MecTto nucunnimnnsl B ctpykrype OIIOITI BO

HI/ICHI/IHHHHBI U TPAKTUKHU, Ha OCBOCHHU KOTOPBIX 6&3preTC$I JaHHass OJUCHUIIJIMHA.
«BBenenue B npodeccuroy, «BrIciias MaTeMaTHKa.

JIMCUMIUTMHBL U TPAKTHKH, ISl KOTOPBIX OCBOCHHE JAHHOW JAMCLHUILIMHBI HEOOXOAMMO KaK
npeaiecTByromiee: «OpraHudeckas XuMus», «XUMUYECKOe MaTepUATIOBEICHUEY, «AHATUTHYECKAs
XUMUSY, «AHaTUTHYECKas XUMHsS (CHell. Kypc)», «AHATUTUYECKHI KOHTPOJIb KauecTBa CHIPbS U
nponaykuuny, «OO0masi XUMUYECKass TEXHOJIOTHsy, «Du3ndeckass XUMHUS» U JIPYyTrue XUMHUYECKUE
JUCLHUIIIIMHBI BADUATUBHOM YacCTH.

3. Ilnanupyemblie pe3yabTaTbl 00y4eHUs
®opmupyeMbie U Nuaukaropsl
KOHTPOJINpYyeMble AOCTHKEHUS IlnannpyemMble pe3yabTaThl
KOMIIETEHIINH KOMIIeTeHIH I 0o0y4eHust
(KOJl 1 HANMEHOBAHUE) (Koa 1 HAMMEHOBaHUE)
OIIK-3. CriocoGHOCTB - | 3HaTh: OCHOBHBIC TMOHATUA W 3aKOHBI
UCIIOJI30BaTh  OCHOBHBIE XUMHH, CTPOEHME W  CBOMCTBa
€CTECTBEHHOHAYYHbIE XUMUYECKUX COEAMHEHUH, MTPUPOITY
3aKOHBI JJI1 TIOHUMAaHHUS XUMUYECKOW CBSI3M B PAa3IMYHBIX
OKpY)KaIOIIET0 MHpa H KJ1accax BEILIECTB; OCHOBHBIE
SBJICHUI TPUPOIBI 3aKOHOMEPHOCTH, CONPOBOXKIAIOIINE
B3aMMO/ICUCTBUS BEIIECCTB
YMeTb: NpPUMEHATh TEOPETUUYECKUE

ACTMEeKThl O0INeld W HEOpraHHMYeCKOn
XUMUH JUJISl @aHAJU3a CBOWMCTB BELIECTB
u MEXaHU3MOB XUMHUYECKHUX
IIPOLIECCOB, MIPOTEKAOIINX B
OKPY’KaIOIleH PUpOe

Bnamers: cnenuaibHOW XUMHUYECKOU
TEPMUHOJIOTHEH, METOJaMu aHalIu3a
XUMUYECKHX TIPOLECCOB, METOJaMHU

ONPENCIICHUS CBOWCTB BEUIECTB U
MEXaHu3Ma HMX y4JacTus B IIpolieccax
XAMHYECKOTO Xapakrepa B

npoecCuOHANBHON N1eATENbHOCTH U
OKpYXarolleM MUpe

ITK-15. CrocoO6HOCTH - 3HaTh: MpaBuUja MOBEIACHUS U TEXHUKY
IIAaHUPOBATh 0€3011aCHOCTH B XUMHYECKOU
JKCIIEPUMEHTAJIbHBIE nabopaTtopuu; XUMHUYECKYIO TOCYIy U
HCCJIICAOBAaHUs, IOJYyYaTh, KJIaCCI/I(bI/IKaI_[I/IIO PCAKTUBOB; MCTOIbI
o0pabaThIBaTh " MIPOBEICHUS AKCTIEPUMEHTAIIbHBIX

aHAJIM3UPOBATh

WCCJICTIOBAHM, MOATOTOBKH pabovero




®opmupyeMbie U Nuaukaropsl
KOHTPOJINpYyeMble AOCTHKEHUS IInanupyemsble pe3yJbTaThl
KOMIIETEHIINH KOMIIeTeHIH I o0y4eHust
(KOJl 1 HANMEHOBAHUE) (koA 1 HAMMEHOBaHUE)
MOJTy4YEHHBIE PE3yJIbTaThl MECTa; Croco0bI MPUMEHEHUS
KOMIIBIOTEPHBIX CPEACTB B HAYYHBIX
HCCJICIOBAHUSX; dbopmbl
cUCTEeMaTu3aluu TAHHBIX TUTST

COCTaBJICHUS 0030pOB, OTYETOB U
MPE3EHTAlNI

YMeTb: caMOCTOATENBHO paboTaTh C
METOANYCCKUMU PCKOMCHAAUSIMU,
CTIPaBOYHBIMHU MaTepHalaMH,
IMPUMCHATL TCOPCTUUCCKHUC 3HAHUSA
JUIE  TIPOBENEHUS OKCIIEPUMEHTa U

00paboTku ero pe3yIbTaTOB;
aHAJIN3UPOBAThH HOJTyYCHHBIC
PE3YIbTATHI; CUCTCMATU3UPOBATH

JAaHHBIE 11 COCTaBIICHHWS 0030pOB,
OTYETOB U MPE3EHTALINI

Brnanets: MeTromamMu  opraHm3anuu

CaMOCTOSITENIHOM paboThI pu
MPOBEICHU U SKCIIEpPUMEHTA u
HAy4YHBIX HCCIICIOBAHMUIA;
CITOCOOHOCTBIO CaMOCTOSITEIbHO

MMpOBOAUTDH aHaJInu3 HOHy‘IGHHOﬁ
UHpOpMAaLlUM M  JIelaTh  BBIBOJBI,
0a30BbIMH NPUEMAMHU OpPTraHU3ALUHN U
IIPOBEJCHUS HAy4YHBIX HCCIECIOBAaHUM;
MGTOHHKOﬁ CHUCTEMATHU3allUd JaHHBIX
JUIl COCTaBIIEHHUsI 0030pOB, OTYETOB U
IIPE3EHTAlUN




4. CTpykTypa u coep:kaHue TUCHHILTHHBI

®opMbI TEKYyILIET0

. KOHTPOJIA
Monyab (pasaen) Bunn HaI/lMeHOBaHIile TEeM 3aHATHI Cemectp Oo0nemMm, BasLint HNuTepakTuB (HauMeHoBaHMe
y4eOHoi1 padoThl (yueOHoOM padoThI) 4. , 4.
OII€HOYHOI 0
cpeacTBa)
Monayinb 1. CamocrositenbHas [ Tema 1. OCHOBHbBIEC TOHSTUSA U 3aKOHBI 1 22 3 - [IpoMeKyTOUHBII TECT
CtpoeHue u pabora (Cpl) XUMHH Nel
ceoricTsa Bemiecta | Jlekims (Jlexl) | Xumuueckuil 9KBHBaJICHT 2 - -
JlaboparopHas Ornpezenenre MOJISIPHOM MacChl 2 4 - OTtyeT no
pabora (JIa61) SKBUBAJICHTA METaJlIa mabopaTopHoi paboTe
Ne 1
CamocrosrenbHas | Tema 2. OCHOBHBIE KJ1acChl 1 20 3 - [IpomeKyTOUYHBIN TECT
pabora (Cp2) HEOPTraHUYECKHUX BEIIECTB No2
CamocrositenbHas [ Tema 3. CTpoeHue aroma. 1 22 3 - [IpoMeKyTOUHBIN TECT
pabora (Cp3) [Tepuonnueckas cucrema J[. 1. Ne3
CamocrosrenbHast | Tema 4. Xumuueckas CBA3b. 1 22 3 - [IpomeKyTOUYHBIN TECT
pabora (Cp4) [TpocTpaHCTBEHHOE CTPOCHHE No4
CamocrosrenbHast | Tema 5. @a30Bble COCTOSIHUSI BELLIECTB. 1 20 3 - [IpomeKyTOUYHBIN TECT
pabora (Cp5) MexMOJIEKyIIpHBbIE B3aMMOICHCTBHS No5
Moayib 2. CamocrositenbHas | Tema 6. TepmonnHaMyuKa XUMHYECKUX 1 24 3 - [IpoMeKyTOUHBII TECT
Tepmoaunamuka u |pabora (Cp6) peakuuii Ne6
iﬁl:;zlelinx JlabopartopHas OrnpenenieHne SHTAIBIINN PEAKIIUN 1 2 4 - Otuet no §
pOLIECCOR pabora (JIa62) mabopatropHoit pabore
No 2
CamocrositenbHas | Tema 7. KuneTnka XMMUYECKUX 1 24 3 - [IpoMeKyTOUHBII TECT
pabora (Cp7) peakuuii. XuMUYEeCKOEe paBHOBECHE No7
Moayinb 3. CamocrositensHas | Tema 8. PactBopsl. CriocoObr 1 20 3 - [IpoMeKyTOUHBIN TECT
PacTBOpEHI U pabota (Cp8) BBIPAKEHUS KOHLIEHTPALUH Ne8

DICKTPOXUMHYCCKUC]

pacTBOpoB. XMMHUYECKHE PaBHOBECHS




®opMbI TEKYyILIET0

pabora (Cp2)

Ilepuoarueckon CUCTEMBI

. KOHTPOJIA
Monyab (pasaen) Bunn HaI/lMeHOBaHIile TEeM 3aHATHI Cemectp Oo0nemMm, BasLint HNuTepakTuB (HauMeHoBaHMe
y4eOHoi1 padoThl (yueOHoOM padoThI) 4. , 4.
OII€HOYHOI 0
cpeacTBa)
MPOLECCHI CamocrositenbHas | Tema 9. PacTBOpbl HEINIEKTPOJIUTOB U 1 24 3 - [IpoMeKyTOUYHBII TECT
pabora (Cp9) AJIEKTPOJIUTOB Ne9
Jlexmms (JIek2) | KomnmuratuBHBIE CBOWCTBA pacTBOPOB 1 2 - -
CamocrositenbHas [Tema 10. Kosmougabeie pacTBOPHI 1 15 3 - [IpoMeKyTOUHBIN TECT
pabota (Cpl0) Nel(
CamocrosrensHast | Tema 11. OkuciauTensHo- 1 22 3 - [IpoMeKyTOUYHBIN TECT
pabora (Cpll) BOCCTAHOBUTEJIBHBIC PEAKITUH. Nell
DNEKTPOXUMHUS: OCHOBHBIE MTOHSATHUS
CamocrosrenbHas | Tema 12. Bo3HuKHOBEHME 1 22 3 - [IpomeKyTOUYHBIN TECT
pabota (Cpl2) 3JICKTPOIHOTO IMMOTCHITHAIA. Nel2
CamocrosarenbHas | Tema 13. DnexkTponus paciiaBoB 1 1 24 3 - [IpoMeKyTOUHBIH TECT
pabota (Cp13) BOJIHBIX PacCTBOPOB Nel3
CamocrositenbHas | Tema 14. Koppo3ust MeTaiuios. 1 24 3 - [IpoMeKyTOUHBII TECT
pabota (Cp14) CriocoOblI 3aIUTHl METAIJIOB OT Nel4
KoHnTpo:b ITogroroBka k 3K3ameHy 1 8,65 - - Bormpocs! k 3k3aMeny
Ne 1-50
[Ipomexxyrounas |[IpomexxyTouHas aTTecTamus 1 0,35 - - Bomnpock! k 3x3ameny
arrectanus (ITA) |(sx3amen) No 1-50
Hrorosoe Nrtorosoe TecTupoBanue 1 2 50 - TectoBbie BOPOCHI
TECTUPOBAHUE Nel-600
(Th)
Hroro: 324 100
Monyns 1. Jlexmus (JIek1) S - DJIEMEHTHI | TPYIIIbI 2 2 - -
S-DJIEMEHTEI [leprnoaruecKom CHCTEMBI
CamocrositenbHas | Tema 1. s - anemeHTsl 1 rpynibl 2 18 4 - [TIpoMexxyTOUHBII TECT

Nel




®opMbI TEKYyILIET0

. KOHTPOJIA
Monyab (pasaen) BUI/I}] HaI/lMeHOBaHI:le TEeM 3aHATHI Cemectp Oo0nemMm, BasLint HNuTepakTuB (HauMeHoBaHMe
y4eOHoi1 padoThl (yueOHoOM padoThI) 4. , 4.
OII€HOYHOI 0
cpeacTBa)
CamocrositenbHas | Tema 2. s-371€MEHTBI 2 TPYIIIbI 2 20 4 - [TIpoMexxyTOYHBII TECT
pabora (Cp2) [leproanieckoii CUCTEMBI. Ne2
KomrmuiekcHbie coequHeHMsl.
’KecTtkocTh BOJIbI
Monyib 2. Jlexuus (JIek2)  |p-anmemenTsI 13 rpymnmsl 2 2 - -
p-37E€MEHTBI [Tepronueckoi CUCTEMBI
CamocrositenbHas | Tema 3. p — anemeHTsl 13 rpynmnsl 2 28 4 - [TIpoMexxyTOUHBII TECT
pabora (Cp3) [Teproanaeckoii CUCTEMBI Ne3
CamocrositenbHas | Tema 4. p — anemenTsl 14 rpynibl 2 40 4 - [TIpoMexxyTOUHBII TECT
pabora (Cp4) [Teproanaeckoii CUCTEMBI No4
CamocrositenbHas | Tema 5. p — anemMeHTsl 15 rpynibl 2 50 4 - [TIpoMexxyTOUHBII TECT
pabora (Cp5) [Teproanaeckoii CUCTEMBI NS
JlaGopaTopHoe DneMeHTHI 15 rpynmbl 2 2 4 - Otuer no
3ansartue (JIa6l) mabopatopHoii pabote
Nel

CamocrositenbHas | Tema 6. p — 31eMeHThI 16 rpymnmbl 2 50 4 - [IpoMexyTOUHBII TECT
pabora (Cpb) [Tepuoanyaeckoil cUCTEMBI No6
CamocrositenbHas | Tema 7. p — aneMeHTsl 17 rpynimbl 2 40 4 - [TIpoMexxyTOUHBII TECT
pabora (Cp7) [Teproanaeckoii CUCTEMBI Ne7
CamocrositenbHas [ Tema 8. Bonopon 2 10 4 - [TIpoMexxyTOUHBII TECT

pabora (Cp8)

Ne8




®opMbI TEKYyILIET0

. KOHTPOJIA
Monyab (pasaen) Bunn HaI/lMeHOBaHIile TEeM 3aHATHI Cemectp Oo0nemMm, BasLint HNuTepakTuB (HauMeHoBaHMe
y4eOHoi1 padoThl (yueOHoOM padoThI) 4. , 4.
OII€HOYHOI 0
cpeacTBa)
Monayib 3. CamocrositensHas| Tema 9. d-meTanibl 1 UX COCTUHECHHS. 2 85 4 - [TIpoMexxyTOYHBII TECT
d-3remMeHTHI pabota (Cp9) OnemeHTsl 3, 4 rpynn Ne9

[Tepuoanueckoit cucTeMbl. DJIEMEHTHI

S rpynnsl [lepuoguyeckoit CUCTEMBL.

DnemenTsl 6 rpynnsl [lepuoanyeckoii

CUCTEMBI. DJIIEMEHTHI 7 TPYIIIbI

[Tepuoanueckoil cucTembl. DJIEMEHTHI

8-10 rpynm [lepuoanueckoit CUCTEMBI.

DnemenTsI 11 rpynms

[lepuoanueckoii cucTeMbl. DJIEMEHTHI

12 rpynnel [leppoandeckoi CHCTEMBI
JlaGopaTopHoe OnemenThl 8-10 rpynn 2 2 4 - Otuer no
3ansaTue (JIa62) mabopatopHoii pabote

No2
KoHnTpo:s ITogroroBka k 3K3ameHy 2 8,65 - - Bormpocs! k 3k3aMeny
Ne 1-52
IIpomexyrounas |IIpomesxkyrouHas arrecTanus 2 0,35 - - Bormpocs! k 3k3aMeny
arrectanus (ITA) |(9x3ameH) No 1-52
Hrorosoe Hrorosoe TectupoBaHue 2 2 56 - TecToBbIE BOIIPOCHI
TECTUPOBAHUE Ne1-600
360 100

CxeMma pacyera utorosoro damuia «(Cymma + T)» - cymMma 6ajuioB 1o BceM yueOHBIM MEpOTNIPHUATHSAM, IPETyCMOTPEHHBIM B Kypce + cymMMma
0aJuI0B 10 BCEM IPOMEXKYTOUHBIM TECTaM 110 KypCy.




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

HpI/I peam3ani OUCHUIUIMHBI HCIIOJIB3YCTCA CCTCBASA TCXHOJIOTUA - HU3YUYCHHUC KypcCa
MIOCPEJICTBOM DJICKTPOHHBIX y4eOHO-METOJMUECKUX MaTepPHajioB, pa3MEIIeHHBIX B OOydaromien
CpeJie C UCIIOJIb30BAaHNEM KOMITBIOTEpA, MOAKIIOYCHHOTO K ceTH VIHTepHeT.

6. MeToaunuyecKkue YKazaHud MO0 OCBOCHUIO TUCHHUIIJIUHBI

Cemectp 1. Kypc «O01masg u Heopraunueckasg xumusga 1»

Moayas 1. CTpoeHne U CBOMCTBA BellleCTBA

TeMa JeKIUOHHOTO 3AHATHA:
XUMHUYECKUI SKBUBAJICHT.

Tema 1a00paTOPHOrO 3aHATHS:
Omnpenenenre MOISIPHOW MacChl KBUBAJICHTA METAJLJIA.

H3yunB NaHHBIA MOAYJIb, CTYJIEHT J0JI7KEeH:

UMETh MpPEJCTaBIeHUE 00 OCHOBHBIX MOHATUSX U 33aKOHaX XHMHHU; Kiaccu(UKaLUU
HEOPraHUYECKHUX BEILECTB; COBPEMEHHON TEOPUM CTPOCHUU aTOMAa, KBAHTOBBIX YUCJIaX, IPABUIIAX U
NPUHIUIAX 3all0JHEHHUs AaTOMHBIX OpOMTanell MHOTIOJIEKTPOHHBIX aToMoB; Ilepuoanueckoi
cucreme J[.M. MeHneneeBa; XMMHUYECKOW CBSA3HM, €€ BHJAX, XapaKTEPUCTHKAX, THOPHIU3AINH,
METO/IC BAJIECHTHBIX CBA3€H M METOJE MOJIEKYJISAPHbIX oOpOuTasned, ruOpuIu3ali, METOne
IMutecnn.

3HATh:

- OCHOBHbIE€ TOHATHS XMMHMHM (MOJEKyJa, aTOM, XHMHYECKUH 3JIEMEHT, MOJb,
MOJISIpHasi Macca);

- OCHOBHbIE 3aKOHBl XMMHUHU (COXpPAHEHMsI MacChl, MMOCTOSHCTBA COCTaBa, OOBEMHBIX
OTHOIICHUH, ABOTajpo, ypaBHeHne MeHnaeneeBa-Knaneiipona, 00beJMHEHHBIN Ta30BbIi 3aK0H);

- XUMHUYECKHUH SKBUBAJICHT, 3aKOH 3KBUBAJICHTOB;

- TEOPHUH CTPOEHUSI aTOMa, COBPEMEHHAs TEOPUS CTPOCHHUS aTOMa;

- XUMHUYECKasl CBSI3b: KOBAJICHTHAs, HOHHAs, METAJIMYECKast, BOAOPOIHAS

- METO/T BAJICHTHBIX CBS3€H U METOJT MOJIEKYIIIPHBIX OpOHTATIEH;

- rubpuauzanus, meroa ['mnecnu.

- IIPOBOJUTH XUMUYECKHUM DKCIIEPUMEHT U aHAJIU3 II0JyYCHHBIX PE3YyJIbTaTOB;

- IIPOBOAMTH KOJIMYECTBEHHBIE PACUETHI IO YPABHEHUAM XUMUYECKUX PEAKLUM;

- COCTABJIATH SJIEKTPOHHYIO KOHPUTYpaLIHI0O XUMUYECKHUX 3JIEMEHTOB;

- ONPEACIIATh TUIl XUMUYECKOU CBSA3H B BEILIECTBE U €0 NPOCTPAHCTBEHHOE CTPOCHHUE;
- COCTaBJISAATh CTPYKTYPHYIO (pOpMYITy BelecTBa.

MeToauyeckue peKOMEHIAUMHU 10 U3YUYEHUI0 MOAYJIsl

[Tpu ocBoeHNH MOAYISI HEOOXOAUMO:

- U3YYUTh Yy4eOHBI Marepwal IO COOTBETCTBYIOIIEMY MOIYIIO JUCHUIUINHBI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy MO JaHHON TEeMAaTHKE;

- aKIICHTUPOBAaTh BHHMAHHE HA: OCHOBHBIX TIOHATHUSX W 3aKOHAX XUMHH,
KJIacCU(UKALMK BEUIECTB; OOIIMX XHMHUYECKUX CBOMCTBAX BEILECTB OJHOIO Kjacca; CTPOCHUU
aToMa M €ro XapakTEePUCTUKAX; XUMUUYECKOW CBSI3U, MPOCTPAHCTBEHHOM CTPOCHUU MOJIEKYJ U
HOHOB.



- OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

1. Uto Takoe OTHOCHUTENIbHAsA aTOMHas Macca? PaccunTaiiTe OTHOCUTEIbHYIO aTOMHYIO
maccy cepsl, ecia m(S)=5,3-10% r, am(C)=2,0-10> r.

2. PaccunraiiTe aOCOMIOTHYIO MacCy MOJEKYJIbl CEpHOM KHCIOTBI, €CIH €€
OTHOCHUTEIIbHAsI MOJIEKYJIsIpHasl Macca paBHa 98.

3. OtHOcuTeNnbHAs IVIOTHOCTh Ta3a MO BOJOPOAY, coaepxauiero 27,27% yraepona u
72,73% xucnopoaa, paBHa 22. OnpenennTe OTHOCUTENIbHYI0 MOJIEKYJSPHYIO MacCy rasa M €ro
XUMHYECKYIO (hopMyiry.

4. OTHOCHUTENBHBIE MIJIOTHOCTH Ta30B MO BO3AyXy paBHbL: a) 0,9; 6) 3,17. Onpenenure
Maccy | 1 kaxxaoro rasa.

5. Onpenenure, kakoi 310 MeTtaw, ecau 1,6 r© kanpuus u 2,615 © IByXBajieHTHOTO
MeTaJljia BHITECHSIOT U3 KUCIOThI OJMHAKOBBIA 00BEM BOJOPOIa IPHU OJAHUX U TEX )K€ YCIOBUSIX.

6. Xnopun metamia couepxkut 69% xmopa. OTHOCUTENbHAS aTOMHAs mMacca MeTajlia
paBHa 47,9. Onpenenure cTeNeHb OKUCIECHUS METaIa B ’TOM COCIMHEHUH.

7. Ipu Temneparype 100°C u namenmu 50 aTm. ras 3aHuMaeT obbem 10 M.
[TpuBenute 00BEM 3TOTO rasa K H.y.

8. Uemy paBHa Macca 1 MOJIb S3KBUBAJICHTOB OJIOBA B PEAKIIUSAX €r0 BOCCTAHOBIICHUS: a)
Sn** +2e = Sn**; 6) Sn*" +4e = Sn’

9. Paccunraiite MONSIpHYI0O MacCcy OSKBHBAJIEHTa jKelie3a B COCAMHEHUSIX €ro ¢
KHUCIIOpoJIoM, coaepkamux a) 70 u 0) 77,8% sxenesa.

10.  Omnpenenure SKBUBAIEHT M MOJSPHYIO MacCy OKBHMBAJIEHTAa HOHOB JK€jl€3a B
NpUBE/IeHHBIX peakimsx: a) Fe’™ +1e = Fe?"; 6) Fe** + 30H = Fe(OH);

11.  PaccunraiiTe MOJIIpHYIO Maccy 3KBHBajieHTa MeTaia, ecin 0,029 r ero BBITECHSIOT
u3 kuciotsel 30 M Bozopoaa (H.y.).

12.  CocTtaBbTe 2JMEKTPOHHYIO KOH(PUTYPALIMIO JIEMEHTa C aTOMHBIM HOMEPOM 25.

13. Onpenenure HaOOP KBAHTOBBIX YHCEI JJIsI BCEX AJIEKTPOHOB DJIEMEHTA C aTOMHBIM
HOMEpOM 22.

14. Onpenenure TAN XMMAYECKON CBSI3M B MOJIEKYJIaX YTapHOTO rasza, XJOpHaa JUTUS U
paccMoTpuTe 00pa30BaHNE XUMHUUYECKOH CBSI3U IO METO/Iy BAJICHTHBIX CBSI3CH.

15. Onpeaennure MpOCTPAHCTBEHHOE CTPOSHUE MEHTaxopuaa 6poma, mudropuaa oona,
nepopoMar-roHa.

16. [To MeToMy MOJIEKYJIIPHBIX OPOUTAIEH YCTAHOBUTE MOPSAOK CBS3H B IMAHU]I-MOHE U

okcuze azora (II).
MonayJib 2. TepMoANHAMHKA U KHHETHKA XUHMHYECKHX MPOLECCOB

Tema J1a60paTOPHOIO 3aHATHS:
OrnpezenieHne SHTATBITNN PEAKIIUH.

HN3y4yuB 1aHHBIA MOAYJb, CTYAEHT J10JI2KEH:

UMETh TMPEJCTaBICHHE OO0 DSHEPreTMYECKMX H3MEHEHUSAX B CHCTEMaX, B KOTOPBIX
IPOHUCXOIUT B3aUMOJCHCTBHE MEXKIY BEIIECTBAMHU; CKOPOCTH XMMHYECKUX PEaKIUil 1 METO/ax ee
peryIupoBaHHUsL.

3HATh:

- TEpMOJIMHAMHYECKUE (PYHKIIMU COCTOSIHUS, CIOCO0 U3 pacyera (3akoH ['ecca u ero
CJICJICTBHE);

- BJIMSIHAE TEeMIIEpPaTypbl HAa BO3MOXKHOCTb MPOTEKaHMs PEAKIMUA B 3aBUCUMOCTH OT
YHCIIEHHBIX 3HAUCHUH SHTAJIBIIMU ¥ SHTPOIHHU PEaKIINY;

- BJIMSIHUE Ha CKOPOCTh XMMHYECKOH PEeaKIMM KOHLEHTPAIMH (3aKOH JIEHCTBYIOIIUX
Macc);

- BJIIMSIHUE HA CKOPOCTh peaklUuu Temreparypsl (mpasuio Bant-I'opda u ypaBHeHue
Appennyca);



- BJIIMSTHUE HA CKOPOCTh PEAKIINH KaTallu3aTOPOB;
- XUMHUYECKOE PaBHOBECHE U CITOCOOKI ero cMmernieHus (mpunnun Jle [arense).
yMeTh:

- NIPOBOJUTHh XMMHUYECKHH SKCIICPUMEHT U aHAJIHM3 ITOJIyYCHHBIX PE3yJIbTATOB;
- OTIPECIIATh BOZMOKHOCTh MPOTEKAHUS PEaKIINU;

- PETyIUpPOBATh CKOPOCTh XUMUYECKON PEaKIUH.

MeTtoanueckne peKOMEHIAINH M0 H3YYEeHHIO MO/Y.JIst

[Tpu ocBOECHMM MOJTYJIs1 HEOOXOIUMO:

- W3y4UTh Y4YEOHBII Marepuaj IO COOTBETCTBYIOLIEMY MOJAYJIIO JUCHUILIHHBI,
UCIIOJIB3Ys JICKIIMOHHBIM MaTepuai v JINTepaTypy 110 JaHHON TEMaTHKE,

- aKIIEHTHPOBAaTh BHHMaHWE Ha: (QYHKIMAX COCTOSHHSA, 3aKkoHe [ecca, romo- u
TCTCPOTCHHLIX IMPONECCCAaX, SHCPTHUU AKTHUBALIMHW, KOHCTAHTAX CKOPOCTHU PCAKIIMU U XUMHUUYCCKOI'O
paBHOBeCHSI.

- OTBCTUTH HA KOHTPOJILHBIC BOIIPOCHI:

1. IIpu coemunenun 3,2 T xeneza € KUACIOpoaoM Beiaenwiock 40 k/[x Terma.
Paccuwnraiite sHTaNBINIO0 00pa3zoBaHus okcuaa xenesa (II).

2. PaccumnTaiiTe TEMIOTBOPHYIO CTOCOOHOCTH METaHa.

3. PaccunTaiiTe KOJMYECTBO TeIa, KOTOPOE BBIACTMTCS MpU cropanuu 50 M cmecH,
cocrosiiei u3 50% xucnopona, 25% Boaopoaa u 25% yrieKuciaoro rasa.

4. CnenaiiTe BBIBOJ O BO3MOXXHOCTH CAaMOIIPOM3BOJIBHOTO MPOTEKAaHUS PEaKkUUu B
CTaHJAPTHBIX YCIOBMSX, ecii u3BecTHO, uTo AH,’ = - 293 kI, AS,’ = 27 JIx/K.

5. Bo ckonbko pa3 M3MEHHUTCS CKOPOCTh PEAKIUU MPU M3MEHEHUHU TeMIlepaTyphbl Ha
30°C, ecnm y = 3,0?

6. Kak uzmenurcs vnp razodasnoit peakimu 2A + 3B = 2C npu yBelIMYeHNUU JaBICHUS
B 2 paza?

7. [ToueMy vnp peakuuu Na + HoO — oTiinuaercs oT vnp peakuuu Ca + HO —?

8. N3meHenne kakux (pakTOpoB BHI3OBET CMEIICHHUE PAaBHOBECHS OOpAaTUMOW peaKIuu

AR — o
N2 +3Hz > 2NH3; AH | =-92 [k B CTOpOHY HPSMO#i peakiuu?

9. Bbruucnure nMcxoaHble KOHIIEHTPALUHU BEILECTB, €CIM PaBHOBECHBIE KOHIIEHTPALUU
m3BecTHBI: 2NO + Cl; > 2NOCI, [NO]=1,5 momns/n, [Cl2]=1 mons/1, [NOCI]=0,5 mons/mn.
10.  Omnpenenure SHEPruI0 aKTUBALMU PEAKLUH, ECIIM KOHCTAHTA CKOPOCTU PEAKLUU IIPU

283 K cocrasnser 0,4, a mpu 303 K- 1,8.
Monayab 3. PacTBOpbI M 3JIEKTPOXUMHYECKHE NPOLECCHI

TeMa JeKIIMOHHOTIO 3AHATHSA:
Konnurarusasie cBOMCTBa pacTBOPOB

M3yunB NaHHBIA MOAYJIb, CTYIEHT J0JI7KEeH:

UMETh TNpPEACTaBICHHE 00 MCTUHHBIX pPACTBOpax; CBOWCTBaX pacTBOPOB; CIIOCOOAX
BBIPQKEHUS KOHIIGHTPALMH PACTBOPOB; 00 OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIHIX;
JNEKTPOAHOM IOTECHLHAIE; JJIEKTPOXUMUYECKUX IIPOLIECCaX: TalbBaHUYECKUX, JJIEKTPOJIN3A,
KOPpO3UHU.

3HATh:
- COCTaBHBIE YACTH PACTBOPOB; KOJMUECTBEHHOE BBIPAXKEHUE COCTaBa PaCTBOPOB;
- CBOICTBa PaCTBOPOB HEIJEKTPOIUTOB U IIIEKTPOIUTOB;
- HarpaBJIeHue OOMEHHBIX MPOIIECCOB B PACTBOPAX JIEKTPOJIUTOB;
- METOAbI YpaBHUBAaHUA OKHCJINTCIbHO-BOCCTAHOBUTCIIbHBIX peaKL{I/Iﬁ (MCTO,Z[
3JICKTPOHHOTO OajaHca M MOJIYPEaKInuii);
- TaJIbBAHUYCCKUC ITPOLCCChI U pa60Ty TraJlbBaHHYCCKHX 3JICMCHTOB,



- AJIEKTPOJIN3 PACIIIaBOB U BOJAHBIX PACTBOPOB AJIEKTPOIUTOB;
- 3aKOHBI 3JIEKTPOJIN3a;

- BUJIbI KOPPO3UU U MEXAHU3MBI X TPOTEKAHUS;

- CIOCOOBI 3aUTHl METAJUIOB OT KOPPO3UU

- MPOBOJUTHh XUMHUYECKHH SKCIICPUMEHT U aHAJIH3 TTOJIYYECHHBIX PE3yJIbTATOB;

- TOTOBUTH PACTBOPHI 3aJaHHOU KOHLICHTPALIUU

- OTIpeNeNATh KOHIIEHTPAIIUIO PACTBOPOB;

- OTIPE/ICIIATh CBOMCTBA PACTBOPOB;

- paccTaBiIsITh KOOQPHUIMEHTH B OKHCIUTEITHHO-BOCCTAHOBHTEIBHBIX PEAKIIUX;

- COCTaBJIATH IaJIbBAHNYECKUE IIPOLIECCHL, OIIPEAEIIATE DIEKTPOABIKYIIYIO CUILY
raJlbBAaHUYECKUX JIIEMEHTOB;

- COCTaBIISITh MPOIIECCHI DIIEKTPOIIN3a PACILIABOB M BOJHBIX PACTBOPOB AJICKTPOIIUTOB;

- OTIPENeNATh KOJIMYECTBA 00PA3YIOIINXCS Ha 3JICKTPOIaX BEIIECTB IPH IICKTPOITU3E;

- COCTaBIISITh MPOIECCHl XUMUUYECKOHN U AIEKTPOXHUMHUUYECKON KOPPO3HH;

- moaAOHUpaTh CIOCOOBI 3alTUTHI METAJIJIOB OT KOPPO3HH.

MeTtoanueckue peKOMEHIAINH M0 H3YYEeHHIO MOY.JIsI

[Tpu ocBOCHMM MOJTYJIsI HEOOXOIUMO:

- W3y4UTh Y4YEOHBII Marepuaj IO COOTBETCTBYIOLIEMY MOJAYJIIO JUCHUILIHHBI,
UCIIOJIb3Ysl JICKIIMOHHBIM MaTepuai v JINTepaTypy 110 JaHHON TEMaTHKE,

- aKIIEHTHPOBAaTh BHUMaHHE Ha: COCTaBE pACTBOPOB; CIOCO0aX  BBIPAKCHUS
KOHLICHTPALMK PACTBOPOB; AJICKTPOJIUTAX W HEIICKTPOJIUTAX; CBOWCTBAX HEDJICKTPOIUTOB H
ANIEKTPOJIUTOB; METOJAX 3JCKTPOHHOTO OajlaHca W TONypeakIHMi; TallbBAHUYECKUX MpPOLEccax;
paboTe rampBaHMYECKUX dJeMeHTOB; pacuere OJIC; aHOAHBIX M KATOIHBIX PEAKLUUAX IPH
aneKkTponuse; 3akoHax dapajes; THIIAX U MEXaHM3MaX Pa3IMYHBIX BHIOB KOPPO3HUH; CIOCO0AX
3alIUTHl METAJUIOB OT KOPPO3HUH.

- OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

1. KakoB Tun xmmumyeckoil cBsi3M B aekTponuTax? Kakue 3JIeKTpOJIMTHI Ha3bIBAIOT
noTeHIManbHeIMU? UcTHHHBIMU?

2. Hanumure nucconuanuio a) cyabputa HaTpus U 0) ruapodocdara kanus mo nepBoi
Y BTOPOM CTYIEHSIM.

3. BripasuTe koHCTaHTY qucconuanuu opropocdopHOoil KUCIOTHI IO IEPBOM CTYIICHH.

4. Onpenenure crenenb guccoruanuu 0,01 M pactBopa yKCyCHOM KUCIOTHI, eciin K=
1,74-10°.

5. Uro moka3wiBaeT M30TOHWYECKUM Kod(pduiment? Kakas CBs3b CYIIECTBYET MEXKIY
CTETICHBIO JUCCOLMAINH JIEKTPOINTA U N30TOHUYECKUM K03 purimeHTom?

6. Onpenenure TemmepaTypbl kuneHus u 3amep3anums 0,01 m pactBopa cynbdata
HaTpUs, €CJIA CTENEHb IUCCOLMALUU COCTaBIAET 54%.

7. Uto Ha3bIBaIOT MOHHBIM MPOU3BEICHUEM BOJIbI? YemMy OHO paBHO?

8. Omnpenenure pH a) 0,1 M pactBopa KOH u 6) 0,1 M pactBopa NH4OH (K =
1,74-10).

9. OnpesienuTe pacTBOPUMOCTh THAPOKCH/IA allOMHUHUS, eciu ero [P = 5,7-1072,

10. Paccuunraiite ocmotrueckoe paienue 0,002 M pactBopa OeH3071a IpH TeMIIEpaType
17°C.

11. Hanummure ruaponus cleaylonmx cojded W ONpeaeauTe Cpeay HUX BOJHBIX
pactBopoB: NaNOs3, ZnCl,, Na,S, CH;COONHa.

12. CocTraBbTe CX€MY JBYX rajbBaHMUECKHX JJIEMEHTOB, B OJTHOM W3 KOTOPHIX KOOAIBT

CJIy’KWJI ObI KaToJIOM, a B JIpyroM — aHoj oM. Hamumure ypaBHEeHHs peaklui, TPOUCXOIAIINX TTPU
paboTe ITUX DIIEMEHTOB.



13. lanbBaHMYECKUI AIEMEHT COCTOUT U3 XPOMOBOTO AJIEKTPOJIa, nmorpyxeHHoro B 0,01
M pactBop CrSO4, 1 cTaHIapTHOTO BOJOPOIHOIO AeKkTpoaa. Hanmummre ypaBHEHUS 3IEKTPOIHBIX
npoueccos. YeMy paBHa ero 3.1.c.?

14. Kakum ypaBHEHHEM KOJUYECTBEHHO OMUCHIBACTCS JIEKTPOIU3?

15.  Yto paccumThIBalOT ¢ MOMOIIBIO ypaBHeHUs1 HepHera?

16. CoctaBbTe CXeMy JJIEKTPOJIM3a BOAHOTO PacTBOpa XJOpHAA HUKEIS HAa MHEPTHBIX
AIEKTPOJIax.

17.  CocrtaBbTe CXEMBI 3JEKTPOJIM3a BOAHOTO pacTBopa xsopuaa xeneza (II), ecnu: a)
aHOJI JKEJIE3HBIH; 0) aHOJ YT OJIbHBIMA.

18.  PactBop comepxutr monsl Zn>*, Ni**, Fe’*, Cu?*’ B omunakoBoii koHueHTpamuu. B

KaKOW TOCJIEeIOBATEIILHOCTH 3TH METAIUIBI OYIYT BBIACTATHCS MPH AJIEKTPOIIU3E, €CIU HAIPSHKCHUE
JIOCTATOYHO IS BBIAEICHUS JII000r0 MeTasa?

19.  BbluuciauTe Maccy HHUKENs, BbIICJMBILETOCS Ha KAaTOA€ MHPHU NPOIMYCKAHUHM TOKa
cuioit 20 A depe3 pacTBOp HUTpATa HUKEJS B TECUCHUU 22 YaCOB.

20. [Ipu snexktponusze pactBopa conu onosa (II) Mmacca karona yBenuumiace Ha 4 r. Uto
MIPOU3OIILIO IPY STOM Ha OJIOBSIHHOM aHojie?

21. Paccunraiite 00beM KUCIOPOJA, KOTOPBI MOXKET OBITh MOJYYEH MPU ICKTPOITH3E
TOKOM 5 A B T€YEHHE 2 4aCOB, €CJIM BBIXOJ MO TOKY cocTaBisieT 85%.

22.  Ilpu npoxo0KJI€HUU Yepe3 pacTBOP COJIM TPEXBAJIEHTHOIO METajlja Toka cuioit 1,5 A

B TeueHnn 30 MuH Ha KaTtone Bbiaeauiaoch 0,18 r metamia. Beruncnure MOJpHYIO Maccy MeTaljia
U pacxo]l 3JIEKTPOIHEPTUH, €CIU U3BECTHO, YTO HANPSDHKEHUE B CETU paBHO 6 B, a BBIXOX O TOKY
72%.

23.  Kakoli KOHTakT sIBIseTcs Hambosiee KOpPpO3MOHHOOMAacHbIM aisi xkenesa: Fe/Cu,
Fe/Sn, Fe/Ag?

24. B KOHTaKTe C KaKuM U3 METAJIJIOB ME/Ib SIBJISIETCSI AHOAOM: XPOM, 30JI0TO, HUKEIIb.

25. Hanummre 31eKTpoXUMHUYECKHE POIECChl (AHOAHBIM U KATOHBIN ), MPOTEKAIOIIHNE B

koHTakTe Al/Cu B pacTBOpe XJIOpHIa HATPHUSL.

Cemectp 2. Kypc «O01IIag 1 HeOpraunyueckasg XuMus 2»

Moayasb 1. s-3JieMeHTBbI

Tema J1eKIIHOHHOTO 3aHATHSA:
s-aneMeHThI 1 rpynnsl [leproandeckoi CucTeMsl.

N3y4yuB 1aHHBIA MOAYJb, CTYAEHT J10JI2KEH:

MMETh TPEJICTABJICHUE O KOMIUIEKCHBIX COCAMHEHUSX, HOMEHKJIAType KOMILIEKCHBIX
COCTMHCHUH, YCTOMYMBOCTH KOMILUIEKCOB, OCHOBHBIX (DM3WYECKUX M XUMHUYECKUX CBOMCTBAxX S-
AJIEMEHTOB, CIIOCO0AaX WX MOIYYCHUS U TPUMEHEHUU; )KECTKOCTH BOJBI M METO/IaX €€ YMITUCHUSI.

3HATh:

- HOMEHKJIATyPy KOMIUIEKCHBIX COCIMHEHUN, UX CBOWCTBA;

- CBOMCTBA S-3JIEMEHTOB, CITOCOOBI X MOJYYCHHUS U IPUMEHEHUS;

- YKECTKOCTH BOJBI M CIIOCOOBI €€ yCTPaHCHHSI.

yMeTh:

- OTpeAeaTh (U3NUECKUE U XUMUYECKUE CBOWCTBA S-)JIEMEHTOB;

- COCTaBJIATh YPABHECHUSI XUMUYECKUX PEAKIIMI C yUaCTHEM S-3JIEMEHTOB;

- ONPEIETATh KECTKOCTh BOJIBI,

- YCTPaAHATH )KECTKOCTh BOJIBI.

MeTtoanueckue peKOMEHIAINH M0 H3YYEeHHIO MOTY.JIst
[Tpu ocBOCHMM MOJTYJIs1 HEOOXOIUMO:



- U3YYUTh Y4eOHBI MaTepwal IO COOTBETCTBYIOIIEMY MOJIYIIO JUCHUIUINHBEI,
WCITONIB3Ys JICKITMOHHBIM MaTepraj v JINTepaTypy Mo JTaHHON TEMaTHKE,

- aKIICHTUPOBATh BHUMAHUE HA: HOMEHKJIAType KOMIUIEKCOB; CBOMCTBAX S-3JIEMEHTOB;
YKECTKOCTH BOJIBI U CITIOCO0AX €€ yCTpaHeHHS,

- OTBETUThH HA KOHTPOJIbHBIE BOMPOCHI:

1. Ha3Barh yka3aHHbIE KOMIUIEKCHBIE COEIUHEHMS, ONMPEACIUTE COCTAaB BHEIIHEH W
BHyTpeHHell cdep, KomriekcooOpa3oBaTelb, JUTAaHIbl, KOOPIWHAIMOHHOE YHCIO, 3apsi
KOMILJIEKCOOOpa30BaTeIsl, HAMUIIUTE TEPBUYHYIO W BTOPHUYHYIO JHCCOLMAIMH KOMILJIEKCOB H
BBIPA3HTh JIsl HUX KOHCTaHTY HecTorkocTh: [Rh(N2)2Cl2]CN, Ki[Ir(C204)2Cl2].

2. CocraBUTh XHUMHYECKHE (DOPMYJBI CIEIYIOMNUX KOMIUIEKCHBIX COCIUHCHHM:
muarieraroguOpomokympat (1) kamus; ionoauazorcepedpo (I).

3. CocTaBuTh 1 Ha3BaTh 4 KOMITJIEKCHBIX COETMHEHUS U3 YKa3aHHBIX HOHOB U MOJIEKYIIL:
Fe**, H,0, Na', S~

4. CocTaBUTh YpaBHEHUSI PEAKIIHIA:

NaH + H,O — ; K+ HCl — ; Mg+ H,O — ; BeO + NaxO — ; BaS + H,O —

5. Hanucats nporiecchl oay4deHUs JIUTHS, HATPUSL, KaJlus AJIEKTPOIU30M PacIsIaBOB UX
COJIEH C YTOJIbHBIMU DJIEKTPOAAMM.

6. CpaBHUTH XUMHUYECKYIO AaKTHBHOCTb S-3JIEMEHTOB B TpYIIax C YyBEIUYECHUEM
MOPSIIKOBOTO HOMEPA 3JIE€MEHTA.

7. Kakue Meraymipl Ha3bIBAIOTCSA MIEIOYHBIMH M moueMy? UTo oOIIero B CTPOCHHUH
BHCIIHUX 3JICKTPOHHBIX OGO.HO‘-IGK HUMCHOT aTOMBbI IICJIIOYHBIX METAJIOB?

8. Hamucatp ypaBHeHUs TUApoIn3a:; a) kKapOoHaTa HaTpus; 0) dhocdara Kamusl.

9. Hanucars ypaBHeHUs peakiui, IpU IOMOIIM KOTOPBIX MOXHO OCYILECTBUTH
MpEeBpaLICHHUS:

a) K - KOH — K>CO3; — KHCO3 — KNO;3
6) NaCl - HCl —- KCl —- K — KOH

10. Kakue BemectBa B TEXHUKE  HA3bIBAIOT:  KaJbLMHUPOBAHHOM  COJOH,
KPHUCTAJUIMYECKON COZ0M, MUTHEBOM COJION, KAyCTUYECKOU COJI0M?

11.  Yro olmiee UMEIOT B CTPOCHUM BHEIIHUX JIEKTPOHHBIX 000J0YEK aTOMBI METAJIOB
[TA-rpynimnsi?

12. Hamucate ypaBHEHHMsI peakiuii MpU TMOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH
MIPEBPAIICHHUS:

a) Ca — CaO — Ca(OH); — CaCO3 — Ca(HCO3), — CaCO3; — CaO
0) Mg — MgCl, - Mg(OH)2 — MgCl, — MgS0O4

13.  Tlouemy mnpu u3y4eHHU CBOWCTB 3i1eMeHTOB IIA-rpynmbl BBIIENSAIOT OEpHIUIHH,
MarHuil 1 OCTalbHbIE YIEMEHTHI, Ha3bIBAEMBIE I11€JI0YHO-3€MEIbHBIMU?
14.  CocraButh cxemy sektponusa: a) pactsopa CaCly; 6) pacrmaBa MgCls.

Mopnyas 2. p-3j1eMeHTBbI

Tema J1eKIIHOHHOTO 3aHATHSA:
p-anemenTsl 13 rpynmel [lepuoguyeckoit CUCTEMBI.

Tema 1a00paTOPHOrO 3aHATHS:
OnemeHTsl 15 rpynmsl.

H3yunB faHHBIA MOAYJIb, CTYIEHT J0JI7KEeH:

UMETh IPEJCTABICHUE O OCHOBHBIX (PM3NYECKUX U XMMHUYECKHUX CBOMCTBAX p-3JIEMEHTOB,
croco0ax uX MOJyYeHHUs] U IPUMEHEHUH.

3HATh:

- OCHOBHBIE (PU3HUECKUE CBOICTBA P-3JIEMEHTOB;

- XUMHUYECKHE CBOMCTBA P-3JIEMEHTOB;



- CHOCOOBI OTYYCHHUS P-3JIEMEHTOB M UX COCTUHEHU;

- MPUMEHEHHE P-3JIEMEHTOB U UX COCTUHEHUIA.

yMeTh:

- MPOBOAUTH XUMUUECKHM SKCTIEPUMEHT U aHAINU3 MOTYYCHHBIX Pe3yJIbTaTOB;
- COCTABJIATH JEKTPOHHYIO KOH(PUTYPALIUIO P-3JIEMEHTOB;

- onpeaensiTh (u3nuecKre 1 XUMUYECKUE CBOWCTBA P-3JIEMEHTOB;

- COCTaBJIATh YPAaBHEHUS XUMHUUYECKUX PEAKLUHN C yH4aCTUEM P-3JIEMEHTOB.

MeTtoauyeckue peKOMeHAAINH 110 H3YYeHUIO MOLYJIsI

[Ipu ocBoeHNH MOAYISI HEOOXOAUMO:

- U3y4UTh Yy4eOHBIH MaTepuan IO COOTBETCTBYIOIEMY MOAYNIIO JUCHUILIUHBL,
UCITIONIb3Ysl JICKUMOHHBIM MaTepuai v JINTepaTypy MO JaHHON TEMAaTHKE;

- aKIEHTHPOBATh BHMMAHUE HAa: CBOMCTBAX p-3JIEMEHTOB; CIIOCO0AX IOJyYEHHUS p-
3JIEMEHTOB U UX COCAMHEHUM; IPUMEHEHUN P-3JIEMEHTOB U UX COCUHEHUN;

- OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

1. Yemy paBHaA BaJIGHTHOCTH OOpa: a) B HOPMAJILHOM U 0) B BO30Y)KJIEHHOM COCTOSIHUH?
2. Kakue coequHeHMs] MOXKXHO TIONYYUTh, UMest 0Op, MarHUH, COSIHYIO KHCIIOTY?
3 B kakux peakumsax Beiaensercs Bogopoa? a) Al + NaOH —; 6) Al + HoO —; B) Al +

HNOS(pasG) —, F) Al + HzSO4(pa36) i

4. Kakme BemecTBa 0Opa3yrOTCs B PE3yJIbTaTe THUAPOIW3a: a) Cyabduma aatoMUHHS; O)
cynbdara afOMUHUSA?

5. Kakum 06pazom moxHo nonyunth CO2 B 1a00paTOPHBIX YCIOBHSX?

6. Uto Takoe «pactBopuMoe ctekio»? ['ne oHo npumensiercs?

7. lpouszoiinet i peakuun Mexay SnCl, u FeCls, Pb(NO3), u FeCl?

8. Ilouemy mpu pacTBOPEHUU COJICH 0JI0Ba B BOJIE PACTBOP MOITYYaeTCS MyTHBIM?

9. YeM 00BICHAETCS XUMUYECKAS [TaCCUBHOCTH CBOOOIHOTrO a3ora?

10. B kakume BemecTtBa IPEBPAIlAIOTCS HEMETAUIBI IpU  JACUCTBUM HAa HHX
KOHIIEHTPUPOBAHHOM a30THOM KUCIOThI? Kakue MeTasibl pacTBOPSIIOTCS B HEM?

11. Hanmcates xumudeckue QopMmynsl KUCIOT — opTodocdopHoil, nudochopHoid,

dochopucroii u ¢GochOpHOBATUCTON, YUUTHIBAs, UYTO TPEThsl JBYXOCHOBHAs, a 4YeTBEpTas
onHoocHOBHA. KakoBa crenens okucienus gocgopa B HuXx?

12. CpaBHHUTH KHCIOTHO-OCHOBHBIE M OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
OKCHUJIOB, THAPOKCHUIOB, COJIEH MBIIIbSIKA, CypbMbl M BHCMyTa. Hammcarh COOTBETCTBYIOIIUE
ypaBHEHUS PEaKIUM.

13. [TpuBecTn MexaHu3M 00pa30BaHUs HOHA TUAPOKCOHHS.

14. Kakue wu3 mnpuBEAEHHBIX COCAMHEHUN SBISIOTCS MPOU3BOAHBIMU TEPOKCHUIA
Bojiopoaa: MnQO,, BaO», SnO,, CaO,, PbO».

15. Hanucate ypaBHEHHSI CTyleHYaTON MHUCCOLMALMUA CEPOBOAOPOIHOM KUCIOTHI. Kak

OyIoyT cMemiaThCsl pPaBHOBECHUS TPU MPUOABICHUHU: a) CEPHON KHCIOTHI; 0) HUTpaTa CBUHIIA; B)
1es104u?

16. Yro Oyaer mpoucXOAUTh MPH JEHCTBUM KOHLIEHTPUPOBAHHOM CEPHON KUCIIOTHI Ha:
a) Opomma HaTpus; 0) yriepoxa; B) cepy? CocTaBUTh ypaBHEHHUsS PEAKIUN, MPOTEKAIOIIMX IPH
HArpeBaHUMU.

17. CKOJIBKO MOJIEKYJT U @aTOMOB COJIEPKUTCS B 5,6 71 BOJOpO/Ia MPHU H.Y.?

18. CKOJNBKO TpaMMOB IIMHKA HAJ0 B35Th, YTOOBI NpPU B3aUMOJICHCTBUU C CEPHOM
KUCJIOTOM MOJY4HTH 5,6 1 BOJOPOIa MPpHU H.Y.?

19. OOBSACHUTD 3aKOHOMEPHOCTh M3MEHEHHUS OKUCIUTEIBHBIX CBOMCTB TaJOr€HOB Ha
OCHOBaHUU CTPOCHHUS SJIEKTPOHHBIX 000JI0UEK UX aTOMOB.

20. OOBSCHUTH, MOTYT JIU B PACTBOPE COBMECTHO CYIIECTBOBATH CICAYIOIINE BEIIECTBA!

a) OpomHass BoJa W CEpPOBOJOPOA; O) XJOpHAs BOJa M XJOPOBOJOPOA: B) XJIOpHas BOJA H
OpOMOBOJIOPO/T; T) XJIOpHAs BOAA U Moau Kanust, xiopun sxenesa (I1I) u monun xamms.



Moayas 3. d-3j1eMeHTBI

Tema 1a00paTOPHOrO 3aHATHUS:
OnemenTsl 8-10 rpymni.

HN3y4uB 1aHHBIA MOIYJb, CTYAEHT J0JIKEH:

HMECTH HpGI[CTaB.HeHI/Ie O OCHOBHBIX @HBHHGCKI/IX U XUMHUYCCKUX CBOﬁCTBaX d-BHeMeHTOB,
croco0ax uX MOJy4YeHUs U MPUMEHEHUHN; )KECTKOCTH BOJIbI K METOJIaX €€ YMSATUCHHUS.

3HATh:

- OCHOBHBIE (pr3nUecKre CBOMCTBA d-2JIEMEHTOB;

- XHMHYECKHE CBOICTBA d-2JIEMEHTOB;

- crocoObI moJTydeHus d-37IeMEHTOB M X COSAMHEHU;

- HpI/IMeHeHI/Ie d-BJ'IeMeHTOB " ux COGHHHCHHﬁ.

- MPOBOJANTH XUMUYECKHI SKCTIEPUMEHT U aHATHU3 TIOTYYCHHBIX PE3yJIbTaTOB;
- COCTABJISITH JICKTPOHHYIO KOHPUTYpaIuio d-3JIeMEHTOB;

- onpeAensaTh (U3NIECKue U XUMUIECKUE CBOWCTBA d-32JIEMEHTOB;

- COCTABJIATh YPABHECHUSI XUMUYECKHUX PEAKIIHHA ¢ ydacTueM d-371eMEHTOB.

MeTtoanyeckue peKOMeHAANMH M0 U3YYEHHI0 MOTYJIs

[Tpu ocBOCHMM MOJTYJIs1 HEOOXOIUMO:

- U3y4UTh Yy4eOHBI MaTepuan IO COOTBETCTBYIOIIEMY MOMAYNIO JUCIUILINHBL,
UCIIOJIB3Ys JICKIIMOHHBIM MaTepuai v JINTepaTypy 110 JaHHON TEMaTHKE,

- aKIICHTUPOBATh BHUMaHWE Ha: CBOMCTBaX d-3JIEMEHTOB; crocobax momydeHus d-
3JIEMEHTOB U UX COGI[HHCHHﬁ; MMPUMCHCHUHA d-BHeMeHTOB " ux COGHHHGHHﬁ;

- OTBETUTHh Ha KOHTPOJIBHBIC BOTIPOCHI:

1. Hanwucats snextponHbie popMyisl Menu, cepedpa, 30510Ta.

2. B 4em MOXHO pacTBOpUTh 3JEMEHTHI NOArpynmbsl Meau?  Hamwmcath
COOTBETCTBYIOILINE YPABHEHUS PEAKIIMII.

3. CocraBuTh cxemy 3J1eKTpoau3a cynbhara meau (I11) Ha cepeOpsIHBIX AIEKTpoIax.

4. Ha xakux peakimsx 0OCHOBaHO IPUMEHEHHE cojiei cepedpa B poTorpapuu?

5. VYkazarh cpeau MEepeuuCICHHBIX PEaKIUi Te, B KOTOPHIX BBIAEISAETCS BOJOPOI: a)

[UHK + TUIPOKCH]l Kanusi, 0) PTYTh + COJsHas KUCIIOTa; B) IMHK + cepHas Kuciora (pasl.); T)
KaaMui + a3oTHas kucioTa (pas0.). CocTaBUTh ypaBHEHUS PEAKIIHA.

6. B yem MOXHO pacTBOPUTH TUAPOKCHU] LIMHKA?

7. Kaxkoe BemecTBo MOXHO HCIIOIB30BATh IS CICAYIOIIMX MPEBPAIICHHUI: a) IIMHK —
nuHKat HaTpus; 0) Hutpar prytu (II) — okeua prytu (I1I). CocTaBuTh ypaBHEHHS peakLUid.

8. Kakue coennnenus o0pa3yroTcs Ipu pacTBOPEHUU THIIPOKCHUIOB LIMHKA U KaJMHUS B
pactBope ammuaka? CocTaBUTh ypaBHEHUS PEAKIUH.

9. Kakue BemecTtBa 00pa3yloTcss MpH TUAPOIHM3E XJOPUIOB SJIEMEHTOB IMOATPYIIIBI
TUTaHa?

10.  B03MOXHO /M CyIIECTBOBAHKE B BOAHEIX pacTBopax noHos Ti*", Zr*" Hf*,

11.  Kak moxxHO nepeBecTH B pactBopumoe coctosinue TiOz u ZrO;?

12.  Jomucats ypaBaeHus peakiuid: a) TiClo + HCI —; 06) TiO, + BaCO3; —;

B) TiCls + H2O —.

13. Kaxkue mpocThie U ClI0KHBIE HOHBI 00pa3yeT BaHaauii? [IpuBecTr ux cocras U 3aps.

14.  IlpuBecTu CTPyKTYpy aTroMa BaHaIHs B HEHUTPAIbHOM COCTOSHHU WU B CTENECHU
OKHUCJICHUS, B KOTOPOU BaHAIUH SIBIISIETCS TOMOJIOTOM (ocdopa.

15.  Kak u3MeHsAI0TCS KHUCIOTHO-OCHOBHBIE CBOMCTBAa OKCHIOB BAaHAIMs B CIEIYIOIIEM
pany: VO, V203, VO2, V205?

16.  3aKOHYUTH YPaBHEHMSI OKUCIUTEIBbHO-BOCCTAHOBUTEIbHBIX PEAKIINMN:

a) KVOs; + H2SO4 + H2S —; 6) KoCrO7 + H2O + VOSO4 —.



17. JuxpoMatsl yCTOMYMBBI B KUCIION Cpelie, XpPOMAThl — B IIEI04YHOU. 1Ipu n3menenun
peakuuu cpenbl MPOMCXOAWUT B3aMMHOE IPEBPALICHUE XPOMATOB M AMXpoMaroB. COCTaBUTH B
MOHHOW (opMe ypaBHEHHs peakluil B3aMMOJCHCTBHA: TUXpOMaTa Kaylds W THAPOKCHAA Kallus;
XpoMmaTta KaJIis U CEpHOU KUCIJIOTHI.

18.  CocTaBUTh ypaBHEHHUE PEAKLUU PA3JI0KEHUSI IPU HATPEBAaHUM AMXPOMATa aMMOHHMSL.
K xakomy TuIy peakuuii OTHOCUTCS 3TOT mporecc?
19.  Kak usMeHsiercs yCTOWYMBOCTh COCIUHEHHMN Xpoma, MoiMOAeHa M BoibppaMa B

BBICIIIECH CTeNEeHH OKucieHus1? [IpuBecTr mpuMepbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIINii, B
KOTOPBIC BCTYIIAKOT 3TU COCAUHCHHU.

20. Kaxkoit mpoyKT mosryqaeTcst mpu MOAKUCICHUN pacTBopa MOJIMO1aTa aMMOHUS?

21. Hanucath 31eKTpOHHBIE U 3IEKTpOHHO-rpaduyeckue dopmyisi Mn’, Mn™, Mn'’.

22. IIpuBecTn ypaBHEHMS peaklUd, NOKAa3bIBAlOUIME OTHOLUIEHUE MeTramwioB VIIB-
TPYMNIBI K PACTBOPAM CEPHOM M @30THOM KHUCJIOT PA3JIMYHON KOHIEHTPALINH.

23.  Hcnonwzys Ta0JIUIly CTaHIAPTHBIX OKHCIUTEIHHO-BOCCTAHOBUTENbHBIX

MOTEHITMAJIOB, JI0Ka3aTh BO3MOXKHOCTh MPOTEKaHUs peaknuu Mexay pactBopamu KMnOs u HCI.
Onpenenutb OKUCIUTEND, BOCCTAHOBUTEND, CPEAY.

24.  ComocTaBUTh CBONCTBA OKCUIOB U THApoKcu0B Mapranmna (VII) u xmopa (VII).

25. Hanucars ypaBHeHMS peakLMii AMCCOLMALMM 110 IIEPBOM CTYIEHU CIEAYIOLIHUX
coueii: a) (CoOH)2S04; 6) (NH4)2SO4-FeSO4-6H,0; B) K3[Fe(CN)s].

26.  omucarb ypaBHEHHE peakuuu u nmonoodpars koddduuuentsr: Fe2O3; + KNO; + KOH

t

—>.
27. YpaBHEHMSAMU pPEAKLUMW [JOKa3aTb JABOMCTBEHHBIM XapakTep OKUCIUTEIbHO-
BOCCTaHOBHTEIBHBIX CBOHCTB MoHOB: Fe?", Co?", Ni%™.
28. IIpuBecTn ypaBHEHUs peakLUMil, NOKa3blBalome OTHoweHue wmerawwioB VIIIB-

TPYMNIBI K PACTBOPAM CEPHOM M @30THOM KHUCJIOT Pa3IMYHON KOHIEHTPALINH.

7. OueHo4YHbIE CPeACTBA
7.1. ITacnopT O1EHOYHBIX CPeACTB
Cemectp Koa koHTpO/IMpyemMoil KOMIIETeH UK HaumenoBanme
(WJIM ee 4acTH) OLICHOYHOI'0 CPeACTBA
1 OIIK-3 Bomnpocs! k s3x3ameny Ne 1-50
TecroBble Bompock! Nel-600
IIK-15 OtueTsl o J1abopaTtopHbIM padbotam Nel,2
2 OIIK-3 Bomnpocs! k sx3ameny No 1-52
Tectosie Borpocsl Nel-600
ITK-15 OTtyeTsl 110 J1abopaTopHbIM padotam Nel,2

7.2. TunoBble 3aJaHUS WJIN UHbIE MATEPHUAJIbI, HEOOXOAMMBbIE JJISl TEKYLIEro
KOHTPOJIA

7.2.1. OT4er mo Ja00OpPATOPHOI padoTe

Cemectp 1 «Kypc o0masi 1 Heopranmuyeckasi xumus 1

JlaGoparopuas padora Nel «OnpenesieHue MOJIIPHOM MacChl IKBUBAJIEHTA MEeTAJIIA))

I_[e.m,: OMpCACIICHUC MOJI}IpHOI\/'I MAacCChbI 5KBUBAJICHTA MCTaJlJIa SKCIICPUMCHTAJILHBIM ITYTCM.

OnpiT. OnpeneneHue MOJSIPHOH MAacchbl IKBUBAJIEHTAa MeTA/LIa M0 00bEMY BOJA0PO/A,
BbBITECHEHHOT0 M3 PACTBOPA KHCJIOTHI.




Omnpenenenre MPOU3BOAUTCS € MMOMOIIBI0 Tpudopa (puc.l), COCTOSIIEro U3 U3MEPUTEIHHOM
otopetku (1) Ha 25...50 M, nByxkoieHHOW npoOoupku OcTBasibia (2) ¥ ypaBHUTEIBHON CKIISTHKA
i OropeTku (3).

1. B omno w3 konen mnpoOupku OctBasmbna (2) MOMECTUTE HABECKy MeTallia,
NOJYyYEeHHYIO Yy TabopaHTa.

2. B npyroe xosneno Ha 1/4 gyacTh ero 00béMa HajielTe pacTBOP COJISTHOM KUCIIOTHI.

3. [TnotHo 3akpoiite mpobupky OcTBanbaa (2) MpoOKoi U 3aKpenuTe e€ B IITaTUBE.

4. [IpoBeppTe TpHOOpP HA TEPMETHYHOCTH, JUISI YE€ro ypaBHUTENBbHBIA cocya (3)

nongauMuTe Ha 10...15 cM 1 3akpenuTe B 3TOM MOJI0KeHUHU. Ecnu nmpubop repMeTHdeH, TO YpPOBEHb
KUJKOCTU B HEM OCTaeTcsl MOCTOSIHHBIM. Ecnu mpubop He repMeTHdeH, MpoBephTe, IIOTHO JIU
3akpseiTa mpodupka OcTBanpaa (2) mpoOKoii.

5. VYcranoBure Oropetky (1) m cocyn (3) TakuM oOpa3oM, 4TOOBI KHUAKOCTh B HHX
HaXOJWJIAach Ha OJHOM ypoBHE. OTMEThTE MOJO0XKEHNUE YPOBHS )KUJKOCTH (MeHHCKa) B Oropetke (1)
-V

6. OCTOpOXXHO MOBEpHUTE MPOOUPKY (2) Tak, YTOOBI KHCIOTA MEPETHIach B KOJICHO,
/i€ HaXOJIUTCS METaJLII.
7. [Tocne monHOTO pacTBOPEHUs METallIa MPUBEINUTE MOJI0KEHUE )KUKOCTH B OIOpETKE
(1) m cocyze (3) Kk OTHOMY YPOBHIO.
8. To4yHO OTMEThTE MOJOKEHUE MEHHUCKA KHUIKOCTH B Oropetke (1) — V2. Onpenenure
00BEM BBIJIEIHUBIIETOCS BOAOPOAA.
9. OTMeThTe MOoKa3aHus TepMOMeETpa U 6apoMeTpa.
10. Pe3ynbpTaThl 3aMepoB 3aHeCUTE B TaOIHILY 3.
11.  JlaBneHue HACHIIIEHHOTO BOJASHOTO Mapa BRIMUIIMTE U3 TaOIULBI 4 IPH TeMIepaType
OTIBITA.
12.  IIpuBemute 00BEM BBIIEIMBILETOCS BOAOPOIa K HOPMAIBHBIM YCIOBUSM (H.y. — P° =
760 mm. pr. cT., T° =273 K):
PV,  PuVa, o o BV T”
r T " TP
2
13.  PaccuunraiiTe MOJSPHYIO MacCcy SKBUBAJIEHTa METAJLIA:
M:V_gz- m. = MV,
m,, Vs Ve

rae Vaon = 11200 mu/mMo1b — MOJISIPHBIN 00BEM SKBUBAJIIEHTA BOIOpoAa (H.Y.).

broperku ykpermisoTcs B IUTAaTHBE M 3alOJHAKTCS BOJOW. B HCXOOHOM COCTOSSHHH
JKUJKOCTB B cocynax | u 3 nomKkHa HaXOJUTHCS HAa OJTHOM YPOBHE.

Pucynoxk 1. Cxema mpubopa 1j1s onpenesieHuss MOJIIPHON MacChl SKBUBaJieHTa MeTaia: 1 —
u3MepuTenbHas OropeTka, 2 — IByxXKoJeHHas mpooupka OcTBanbpaa, 3 — ypaBHHUTENbHAs OIOpeTKa



Tabnuna 3-Pe3ynbraTel SKCIIEpUMEHTA

HanmenoBanue O6o3HaueHne 3HaueHue En. nsmepenus

Hagecka Meramna m r
YpoBeHb B OIOpPETKE /10 ONbITA Vi MIT
YpoBeHb B OIOpETKE MOCIE OIbITa V> MJT
OO0beM BBIICTUBIIETOCS BOJOPO1a V °, = Vo-V; M
TemmepaTypa OIbITa t e
TemnepaTypa onbiTa T=t+273 K
JlaBneHre HaChIIIEHHOTO BOJISTHOTO Mapa h MM pT. CT.
ATMochepHOe TaBlICHHE P MM PT. CT.
JlaBneHue Bo1opoJia P, =P-h MM pT. CT.

Tabnuna 4-JlaBneHue HaCHIIEHHOTO BOJISTHOTO Mapa

Temneparypa, [aBrnenue Temneparypa, JlaBnenue
°C HACBILEHHOTO °C HACBILLEHHOT O
BOJSTHOTO I1apa, MM BOJSHOTO IIapa, MM pT.
pT. CT. CT.
14 11,99 21 18,63
15 12,79 22 19,80
16 13,63 23 21,03
17 14,52 24 22,33
18 15,47 25 23,71
19 16,47 26 25,16
20 17,52 27 26,68
14. Ilo monsipHOI Macce SKBHBAJCHTa METalsla METOAOM IMoa0Opa BaJIEHTHOCTEH,
orpezenuTe, Kakoil MeTasul ObLI UCTIOIb30BaH B OIBITE.
15. PaccunraiiTe OTHOCUTEILHYIO OLTHOKY SKCIIEPUMEHTA:
my .My
A=+—""—".100%
m ‘meop
16.  CnemnaiiTe BBIBOJ K paboTte.

JlabopaTopHas padora Ne2 «Onpenenenne JHTAIbINNH PeaKINm)
Heab: onpenenenue TemioBoro 3Ppgexra CUCTEMbI, B KOTOPOH MPOUCXOJUT XUMHUUECKas
pCaKknyd, U SHTAJIbIHUU PCAKIIUN B HCCTAHAAPTHBIX YCIIOBUSAX.

OnpiT 1. HeliTpaau3auusi CepHOl KUCJIOTHI THAPOKCH0OM HATPHUS B OIHY CTAANIO

JUist HEeWTpanu3aluyu CEPHOM KHUCIIOTHI TMAPOKCHUIOM HATPUS B OJHY CTAJMI0 CMEIIMBAIOT
9KBHUBAJIEHTHBIE KOJIMYECTBA KUCIOTHI U IIEJI0YH 0 00pa3oBaHusl Cyab(paTa HaTpUs:

H>SO4+ 2NaOH = Na;SO4 + 2H>0; AH;

1. OTMeppTe UMJIMHIAPOM 3aJaHHBIN TIpernojaBaTreieM O0bEM pacTBOpa KHCIOTHI,
BBUICHTE €ro B TEPMOCTATUPOBAHHBIN cTakaH. OMyCTUTE B CTakaH TEPMOMETp, 3aMepbTe U
3anummTe B Tabmuiy 1 Temrepatypy pactBopa. TepMoMeTrp He BBIHUMAaWTe M3 CTaKaHa [0
OKOHYaHHs OIbITa.

2. OTMephTe IpyruM HMUJIMHIPOM TaKO# ke 00beM pacTBOpa IIEIOYH U OCTOPOXKHO, HO
OBICTPO BBUICHTE B CTakaH C pPacTBOPOM KHCIOTHL. OCTOPOXXHO TIEpeMelIaiTe, OTMEThTE
HanOoJIbIlIee N3MEHEHUE TEMIIEPATYPHI TP 00pa30BaHKM CyiIb(haTa HATPHsI.



3. BoiHpTE TEpMOMETp, BBUIEHTE pacTBOp M3 TEPMOCTaTMPOBAHHOIO CTaKaHa,
bunbTpOBaNILHON OyMaroil TIIATEIBHO BBICYIIMTE CTEHKHM M JTHO CTakaHa, IIOMECTHTE B HEro
TEPMOMETP U JAUTE OCTHITH 10 MPEKHEN TEMIIEPATYPBI.

4. 3anomaute Tabmauiyy 1 (BEeMMYMHBI TEIUIOEMKOCTEH | IUJIOTHOCTH PacTBOPOB
BBIMUIIATE U3 TaOIUIB! 3). BeimoaHuTE pacyeTsl.

Tabnuna 1-Pe3ynbrare! onbita 1

Bemecrtso | V, t, D, C, n, 0, AH,
MIT °C r/em’ JIx/r-°C | MOJIB JIx/n monb | k/[/MOJB
H>SO4
NaOH
NaxSOq4

OnbIT 2. HeifTpaau3anus cepHOil KHCJIOTHI THAPOKCHIOM HATPHS B Be CTAAMHU

[Ipu HelTpanu3anuu CepHOM KUCIOTHI THIAPOKCUAOM HATPHS B JIBE CTAJNU SKBUBAJICHTHBIN
O6’beM I€JI04YU1 BHOCAT B IBA aneMa:

H>SO4+ NaOH = NaHSO4 + H>O0; AH>
NaHSO4 + NaOH = Na,SO4 + H>0; AH> >
1. OTMephTe NUIMHIPOM 3aJaHHBIA B ONBITe 1 00BbEM pacTBOpa KHUCIIOTHI, BBUICHTE B

TEPMOCTAaTUPOBAHHBIA CTaKaH, HM3MEpPhTE TEMIIepaTypy pactBopa. TemmepaTypsl  pacTBOpPOB
CEPHOM KUCIIOTHI B OMbITaX 1 ¥ 2 TOJKHBI OBITH OJIMHAKOBHI.

2. N3mepbTe aApyruM UWIMHIPOM TMOJIOBUHY JKBHUBAJICHTHOTO O0BEMa pacTBopa
IIEJIOYM U OCTOPOXKHO, HO OBICTPO BBUICHTE B CTakaH C pacTBOPOM KHUCIOTBHL. OTMEThTE
TeMIIepaTypy oopa3zoBaHus pacTBOpa THIPOCYIb(ara HATPHSL.

3. OTMephTe MUIMHAPOM €IIe TaKO k€ 00BhEeM pacTBOpa IIECIOYH W BBUICHTE €ro B
crakad. [lepememnaiite moay4eHHbIH pacTBOp Cynb(ara HATPHS U 3aMUILUTE €ro TEMIIEPaTypy.
4. BriHbTe TepMOMETp W BBUICHTE COACPKUMOE CTakaHa, (PUIBTPOBAIBLHOW OyMaroit
BBICYIINTE CTEHKH U JIHO CTaKaHa. 3amoiaHuTe Tadbnuity 2. Cuenaiite pacdeTsl.
Taobnuua 2.
PesynbTats! omnbita 2
Bemectso | V, t, D, C, n, 0, AH,
MJT °C r/em’ Jx/r-°C | monb | JIxk/n MOMTb k/[x/Momb
H2SO4
NaOH
NaHSOq4
NaSO4
Tabmuma 3
TennoeMKoCTh U MIIOTHOCTh PACTBOPOB
PacTtBop t,°C p, T/em’ C, Ix/r-°C
H2SO04, 1 M 12 1,061 2,75
14 1,060 2,81
16 1,060 2,87
18 1,059 2,93
20 1,059 2,99
22 1,059 3,04
24 1,058 3,10




26 1,058 3,15

NaOH, 2 M 12 1,079 3,41
14 1,078 3,44

16 1,077 3,47

18 1,076 3,50

20 1,075 3,53

22 1,074 3,56

24 1,073 3,59

26 1,072 3,62

NaHSO4, | M 20 1,050 3,73
22 1,046 3,74

24 1,042 3,75

26 1,038 3,76

28 1,034 3,77

30 1,030 3,78

32 1,026 3,79

34 1,022 3,80

NaxSO4, | M 24 1,074 3,74
26 1,066 3,76

28 1,058 3,78

30 1,050 3,80

32 1,042 3,82

34 1,034 3,84

36 1,026 3,86

38 1,018 3,88

CemMmectp 2. «Kypc o0111as1 1 HeOpraunyeckass XuMHUs 2»

JlaGoparopuas padora Nel «aemeHnTsl 15 rpynnbn

Ienab: o3HaKOMJIEHHWE C XMMHUYECKMMHU CBONCTBaAMM 3JIEMEHTOB 15 Tpynmbl U uX
COCTUHEHUN.

OmneIt 1. ITosryyenne aMmmuaxa

[IpuroroButh cmech u3 4 t xnopuaa ammonus NH4Cl u 4 r ramenoit uzectun Ca(OH)..
Ilepenectn cmecb B MPOOUPKY M 3aKpBITh NPOOKOH € HM30THYTOM Tra300TBOJHOW TPYOKOA.
[IpoOupky co cMmechio ciierka moaorpeth. [logHecTn K KOHITy Ta300TBOJHON TPYOKH JIAKMYCOBYIO
OyMaXKy, CMOYEHHYIO Bojoi. Uto Habmiomaercsa? K KOHIy ra300TBOAHOW TPYOKH TOJHECTH
CTEKJIIHHYIO TaJIOYKy, CMOYEHHYIO KOHIIEHTPUPOBAHHOW COJIIHOM KucioToil. Uto Habmonaercs?
Hanucate ypaBHeHUsI peaKkIuid.

OmnpiT 2. CBoOlicTBa aMMHAaKa U HOHOB AMMOHMS

1) B3sarp aBe npobupku. B iepByto HanuTh HeMHOTO pactBopa coiu meau (I1), Bo BTopyro —
conu Hukens (II). 3aTem m100aBIATH K HUM IO KaruIsIM KOHIIEHTPUPOBAHHBIN PAaCTBOP aMMHAaKa JI0
pacTBOpeHHUS BbINABIIMX BHaudajge ocaakoB. OTMeTuTh HaOmogaeMble sBiaeHHs. Hamucartb
ypaBHEHHsI peakuuii o00pa3oBaHUS THAPOKCUIOB M MX IEpexoJa B KOMIUIEKCHbIE HOHBI
[Cu(NH3)4]* u [Ni(NH3)4]*".

2) B npoOupky BHecTH 2-3 kamuu OpoMHON BoAbl M 1-2 kamam pactBopa amMmuaka. Kak
U3MEHUTCS OKpacka OpoMHO# Boapl? HamucaTh ypaBHEHHE peaklUu, yYUTHIBas, UYTO aMMHUaK
OKHCIISIeTCs 10 CBOOOTHOTO a30Ta.

3) Buectu B mpoOupky 1-2 Kamium pacTBopa IepMaHraHata Kaiaus u 3-5 Karenb
KOHIIEHTPUPOBAHHOT'O pacTBOpa aMMuaka. [losydeHHyro cmech ciierka noxorpers. Kak usmensercs
oKpacka pactBopa? Hammcarh ypaBHEHHE peakIUH, y4YUTHIBas, YTO aMMHaK OKHUCISETCS M0



CBOOOJHOIO a30Ta, a MEpPMaHTraHaT Kajius B INEJIOYHOH Cpefe BOCCTaHABIMBAETCS JO OKCHIA
maprasma (IV).

OmnbIT 3. CBolicTBAa 230THCTOH KUCJIOTHI U €€ COJIeH

1) B mpoOupky HaIuTh HEMHOT'O KOHIIEHTPHPOBAHHOTO pacTBopa HUTpuTa HaTpust NaNO; u
OPUINTh Pa30aBICHHYIO CEPHYIO KHCJIOTY, 3aTeM OXJaauTb. OTMETHTh H3MEHEHHE OKPACKH.
Hanucate ypaBHeHue peakuuu, umesi B Buny, uto HNO; Beinenser N2Os, paznaratomuiics Ha NO u
NO:..

2) B npobupky HaauTh HeMHOro pactBopa muxpomara kamus KoCr,O; m pazbaBieHHOU
cepHoil KucnoTsl. Jlo6aBuTh pacTBOp HuTpuTa HaTpus. Cnerka Harperb. HaOmionath m3aMeHeHue
okpacku. COCTaBUTh yPaBHEHHE PEAKIUU.

3) Hamuth B mpoOUpKYy HEMHOTO pacTBOpa HUTPUTA HATPHS M CEPHOM KUCIOTHI. [IpminTh
pacTBop HoAMIa Kanus, HaOmoaas BeleneHne oga. Hanucars ypaBHeHHe peakiuu, UMesl B BUY,
YTO BBLAEJISIOIIMICS ra3 — a3oT.

OmnbiT 4. OKHMCIUTEIBHBIE CBOMCTBA 230THOM KU CJIOTHI

1) Ilomectutrp B NPOOHMPKY HEMHOTO MEJIKHX MEIHBIX CTPY)KEK U TNpHUOaBUTh
KOHIICHTPUPOBAHHOM a30THOM KUCIOTHL. OTMETUTH HabmoaeHus. HanmucaTs ypaBHEHHE peaKIliu.

2) [IloBroputs onbiT 4.1, B3sIB BMECTO KOHLIEHTPUPOBAHHOW Aa30THOM KHUCIIOTHI
pazbaBienHyo. OTMETHTh HaONIOAaeMOE paziuyhe B MPOAYKTaX peakuuu NpU JeHCTBUH
KOHIIEHTPHUPOBAHHON 1 pa30aBICHHON a30THOM KUCIIOTHI HA ME/Ib.

3) B dapdopoByro wamky HaIUTh HEMHOTO KOHIIEHTPUPOBAHHOTO pPacTBOpa a30THOMU
KUCJIOTHI, TOJIOKUTh B HEE KYCOUEK CEPhl U OCTOPOXKHO HArpeTh, NOCTAaBUB YaIlIKy Ha acOECTOBYIO
ceTky. Uro Habmonmaercsa? OXJIaguTh PEAKIHMOHHYIO CMECh, MEPENIUTh JKUJIKOCTh B MPOOUPKY U
N00aBUTh PAacTBOp XJopuaa Gapus 10 BbIMageHHUs ocajka. Hamucare ypaBHEHUs peakiuii, umes B
BH]TY, YTO B OCAJIOK BBITIaJaeT Cyabdar Oapusi.

Omnbrt 5. IToayuenne oxcnaa ¢ocedopa (V) u ero cpoiicra

B dapdopoByro wdaimiky, MOCTaBICHHYI0O Ha acOECTOBYIO CETKY, IIOJIOKHTh HEMHOTO
KpacHoro (ocdopa. Hax gamkoit Ha HeGodbIIOM paccTosHUU (0Koso 0,5 cM) yKpemuTh CyXylo
BOPOHKY. 3akeub (ochop HAKAICHHOW CTEKJISTHHOM manmoukoil. Kakoe coequHenne ocaxaaeTcss Ha
cTeHKkax BopoHKH? COCTaBUTh ypaBHEHHE peaklUu ropeHus gocgopa.

CobpaTh Ha 4acoBO€ CTEKJIO MPH MOMOIIM CTEKISHHOW MAaJOYKH MOJYy4EHHOE BEUIECTBO.
Habmiogate pacruibiBaHMe ero moJ JACHCTBHEM BiIard Bo3ayxa. HammcaTh ypaBHEHHE peaknuu
obpazoBanus metadochopHoit kucinorsl HPOs.

OnbiT 6. Iloayuenme optodocopHoii Kucjaorsl. KadecTBeHHBIEe peaknuu Ha
oprodochar-uon

B npoOupky, coaepxarryio HeMHOTO okcuaa ¢gocdopa (V), mpuanBarh Mo KamisiM BOay 10
MOJIOBUHBI €€ o0bhema. [lomydeHHBI pacTBOp KHUIMSATUTh Ha BOASHOW OaHe B TeueHue 10 MUHYT,
N00aBIIsAs IO MEpe BBIKUIIAHUS TUCTHIUIMPOBAaHHYIO Boay. [losydueHHBIN pacTBOp pa3leNuTh Ha JIBe
yactu. OIHYy 4acTh UCIIBITaTh PACTBOPOM HHUTpaTa cepedpa. OTMETUTH LIBET MOJYUYEHHOTO OCajIKa.
CocTaBuTh ypaBHEHMSI pEaKLIUU.

K nebGonpmomy o0wemy pactBopa monubOaata ammonus (NHs):MoOs, moakucieHHOTO
a30THOM KUCIIOTOH, MPUOAaBUTH BTOPYIO YaCTh MOJIY4€HHOro pacTBopa. CMech HarpeTh Ha BOJSHOU
Oane. Brimasienue ocajka (OTMETUTD €r0 LIBET) MOATBEPKAAECT HAIMYME B UCXOJHOM pacTtBope PO

f[ -MOHa. YpaBHEHHE 00HApYKeHUsI opTodochar-uoHa moj AelcTBUEM MOIUOAATa AMMOHUSI UMEET

BUJ

H3PO4 + 12(NH4)2Mo0O4 + 21HNO3 = (NH4)sH4[P(M0207)s] 4 + 21NH4NO; + + 10H20

OneIt 7. I'mapoaus oprodocdaros

B tpu npoGupku BHeCTH 110 5-6 Kamesiab pacTBopa HEHTpalbHOTO Jakmyca. OCTaBUTh OAHY
npoOUpPKYy KaK KOHTPOJIbHYIO, BO BTOpYIO BHecTH 3-4 kpuctaiuia optodocdara Harpust NasPOs, B
TPETBIO — CTONBKO ke aurunpooprodocdara Harpus NaH,PO4. Comepkumoe BTOpPOil U TpeTheit
NpoOUPOK TIIATENBHO pa3MeIlaTh YUCTHIMU CTEKJISHHBIMHU MAJOYKaMU JI0 MOJHOTO PAacTBOPEHHUS
coieil. OTMETUTh HW3MEHEHUE OKpPACKM JIaKMyca IO CPaBHEHHUIO C OKPAacKol B KOHTPOJBHOMU
npobupke. CocTaBUTh  ypaBHEHUS  peakuumid  rujgponusza  oprodocdara  HaTpus U



auruapooprodocdara HaTpUs, a TAKXKE ypaBHEHHUE PEAKIIMU TUCCOLHUALNMU TUTHApoopTodochaT-
HOHA.

OnbIT 8. ®ochopHOBATHCTAA KHCJIOTA U €€ COJIH - THIO(OCPHUTHI

B tpu npo6upku BHecTH no 3-4 karu pactBopa runodocdura Hatpus NaHoPO,, no6aButh
B MEPBYI0 M3 HHUX 1-2 Karum pacTBOpa HUTpara cepedpa, BO BTOPYIO — CTOJBKO K€ pacTBOpa
Hutpata pryta (II), B TpeTpro — 1-2 kamam pacTBOpa CEpHOM KHCIOTHI M pacTBOpa NEepMaHTaHaTa
KaJIMs 1O U3MEHEHHsI OKpacku pacTBopa. OTMETHTh HAOMIOCHUS U COCTABUTH YPAaBHEHUS PEAKIIUM.
Crnenatb BbIBOJI 00 OKMCIUTEIHLHO-BOCCTAHOBUTENIBHBIX CBOMCTBaX rUMO(ochuTOB.

OnbIT 9. ITosryyeHne MbIIbsIKA

B y3kyro mpoOupky moMmecTuth HeMHOTO cMecH okcuaa Mbimbska (III) AsyOsz ¢ yriem u,
3aKpenuB MPOOHPKY B IITATHUBE CJIETKa HAKJIOHHO, CHJIBHO Harperh ee. COCTaBUTh ypaBHEHHE
peakuuuy U 3anucaTh HaOII0IeHNUS.

OnpIT 10. CBOJiCcTBAa aPCEHUTOB M APCEHATOB

1) B mpobupky BHectm 3-4 karum pactBopa xmopuga ojoBa (II) m 6-7 xamens
KOHIIeHTpUupoBaHHOU consiHoi kucnotel HCL. Jlo6aBute 3-4 Kamm pacTBOpa apCeHHTa HATpUs
Na3AsO3 u cierka moaorpetrb npoOupky. OTMETUTh IIBET 00pa30BaBIIETOCS OCAJKa U COCTaBUTh
YpaBHEHUs PEaKLMi MEKIY apCEHUTOM HATPHs U COJISTHOM KUCJIOTOM M B3aMMOJEHCTBHS XJIOpUIa
mbrmbsika (I11) ¢ xmopumom onosa (I1). Kakue cBoiicTBa MposIBISIET apCEHUT HATPHUs?

2) B npobupky ¢ 1-5 karusimu HogHoU Bonbl [ 100aBUTH CTOJBKO e pacTBOpa apCceHHUTA
HaTpus. OTMETUTh U3MEHEHHUE LIBETa pacTBOpPa M COCTaBUTh ypaBHeHUE peakuuu. Kakue colicTBa
IPOSIBIISIET ApCEHUT HATPUS?

3) B npo6upky ¢ pactBopom noauaa kanus (3-4 karm) qo6aButh 7-8 kamnens pactBopa HCI
U HeMHOro pactBopa apceHara Hatpus NazAsO4. Urto HaOmromaercs? CocTaBUTH ypaBHEHUE
peakuuu. Kakue cBoiicTBa MPOSIBIISIET apceHAT HATPHUsI?

Omnpit 11. Iloayyenue u cBoiicTBa ruaApokcuoB cypbmsl (I11I) u Bucmyra (111)

B nBe mpoOupku BHecTH 110 3-4 Karu pactBopa conu cypbsMel (I1I), B 1Be npyrue — cToabKo
xe pactBopa coiu Bucmyta (III). Bo Bce mpoOupku n00aBUTH pacTBOp INEIOYM O BBINAIACHUS
0CaJIKOB.

B oxny u3 mpobupok ¢ ocaakom ruapokcuna cypbmbl Sb(OH)3 106aBUTh pacTBOp COMSHOM
KHUCJIOTHI, B IPYT'YIO — TUAPOKCHIA HATPUS. 3anucaTh HaAOIIOACHHUS.

[Iponenarh Takue e OMBITH ¢ ocankoM ruapokcuaa sucmyta (I1). B o6enx mu mpoOupkax
pactBopsieTcs ocaok? CocTaBUTh YpaBHEHUS PEaKIIU.

OmnbiT 12. BoccTaHoBHUTe/IbHBIE cBOlicTBa coequHennii cypsmbl (I11) m BucmyTa (I11)

1) B nBe mpoOupky moMecTUTh 10 3-4 Karuik pacTBOpa MepMaHraHara Kajius U 1mo 3-4 kKarim
pacTBopa CONSIHOM KUCIOTHL. B onHy u3 HUX 100aBuTH 3-5 Kamenb pactBopa conu cypeMsl (11I), B
JIPYTYIO — CTOJIBKO e pacTBopa coym BucMyTa (I1I). B o6eux nu mpobupkax mporucxoasaT peakiuu?
Bommmcate w3 TaOMMIBI  CTaHJAPTHBIX  OKUCIIMTEIBHO-BOCCTAHOBUTENIBHBIX — IOTEHIMAJIOB
COOTBETCTBYIOILIME YHWCJIOBbIe 3HaueHusa. lloATBep>KAarOT M OSTU JIaHHBIE MPAKTHYECKHE
Habmonenus? CocraBuTh ypaBHeHHE peakuuu okucienus cypbsmsl (111) mo H[SbCls].

2) B maneHbkuii THTEIH BHECTH 1-2 Karumm pacTBOpa HUTpata uiu xjuopuaa sucmyta (I11), 3-
5 kamenb pacTBopa mienouu u 4-6 kamenb OpoMHOI Boabl. Turesnb HarpeTh Ha acOECTOBOI ceTke Ha
IUTUTKE JI0 TIOJYYCHHS KOPHYHEBOTO ocaaka weraBucmytara Hatpus NaBiOs. CocraButh
ypaBHeHHE peakuu. COXpaHUTh NOJYyYEHHBIH MPOIYKT JUIsl CIAEAYIOLIETO OIbITA.

JlabopaTopnasi padora Ne2 «JuemenTsI 8-10 rpynm»

eab: O3HAKOMJIEHHE C XUMHYECKUMH CBOWCTBaMHM »jeMEHTOB &8-10 rpynn u wuXx
COCIMHEHU.

OmnbiT 1. O6pa3oBanue ruapoxcuaos xeje3a (II) u xemesa (I11)

1) K pactBopy conu >xene3a (II) 106aBnasSTh MO KaruisiM pacTBOp ILIEIOYU A0 00pa3oBaHUS
ocanka ruapokcuaa xemnesa (1), KoTopsiid OBICTPO OKHCISIETCS KUCIOPOJOM, MPUCYTCTBYIOITUM B
pactBope, B ruapokcus xene3a (I11). 3anucats HaOMIOACHNS U HANTUCATh YPABHEHUS PEaKIIUM.



2) K pactBopy conu xkene3a (III) npubaButh pacTBop amMmuaka, HaOI0AaTh 0Opa3oBaHUe
ocanka runpokcua sxenesa (I1I). Hamucars ypaBHeHne peakimm.

OmnbiT 2. O0pa3oBanune ruapokcuaoB kodaabra (II) u kodanasTa (I11I)

K pactBopy xmopuna (cynbdara) kobamsra (II) mobaBuTh pacTBOp mIienouu, HaOIIOIATH
Beimanenue ocaaka ocHoBHoU conu CoOHCI (mmu (CoOH)»2SO4). IonmelicTBoBaTh HAa TOTYyYSHHBIN
0CaJioK M30BITKOM MIejaoud W Harperb. Uto Habmomaercs? CoCTaBUTh ypaBHEHHS PEaKIIHil.
[IpoGupky ¢ ocaakom ruapokcuaa kobambta (II) ocraBuTh Ha BO3IyXe, MO MU3MEHEHUIO IIBETA
HaOmoaaTh oOpa3zoBanue ruapokcuaa kodansta (I1I). Hamucars ypaBHeHus peakiiuii.

OmnbiT 3. BoccTaHOBHTE/IbHBIE CBOWCTBA coequHeHUi xese3a (1)

1) B nmpobupky BHECTH pacTBOp MEpMaHraHaTa KaJiusl, TIOJKUCIUTh pa30aBICHHOM CEpHOU
KUCJIOTON U 100aBUTH pacTBop cyibdara xene3a (II). Kak usmenunacey okpacka? B momyueHHOM
pacTBOpe OnpeeNuTh HOH Fe’" kauecTBeHHO# peakiueil ¢ THOIMAHATOM (POJAHMAOM) aMMOHHS
NH4SCN. Hamnucatb ypaBHeHHS peakMid U HaOJI0JCHHUS.

2) Braectn B mpoOupky 3 Kamim pacTBOpa AWXpoMara Kajius, TMOJKUCIUThH pa30aBICHHON
CepHOMW KHCIIOTOM U MpHOABNIATH MO KaIIsIM pacTBOp cyibdara xkenesa (I1). 3anucars HabmoaeHus
U COCTaBUTh ypaBHEHHUE PEaKLIUU.

OmnbiT 4. OkucaUTEIbHBIE CBOICTBA coennHennii :keae3a (I11)

B tpu npobupku BHecTu 4-5 kamens pactBopa xmopuaa xenesa (III). B mepByro nmpobupky
N00aBUTh PAacTBOP MOJHMAA Kallusi, BO BTOPYIO — CEPOBOJOPOJHOM BOJIBI, B TPETbI0 — OpOCHUTH
KyCOYeK IIMHKA. 3anucaTh HaOMIOAEHUS U YpaBHEHUS PEaKIuil.

OmnpiT 5. I'uapoJsns coJieii xese3a, K00aabTa, HUKeJs

B uerpipe mpoOMpPKM BHECTH AWCTUUIMPOBAHHYIO BOAY W J00aBUTh IO HECKOJBKY
KPUCTAITMKOB conieil (pasaenbho): sxene3a (I1I), sxenesa (II), kobansra (1), aukens (II). Ucnons3ys
WHIUKATOphl, onpenenutb pH pacrBopoB. Hamwucate ypaBHEHUsT peakuWii B HMOHHOM H
MOJICKYJISIPHOM BHJIE.

OneIT 6. Peakuuu orkpbiTus nonos Fe?t, Co**, Ni**

1) K 2 kammsam pactBopa conum kene3a (II) moGaBbTe paBHBIE 00BEM pacTBOpa
rekcanmanodeppara (III) kamms. HaOmromate 3a oOpazoBaHMeM ocajaka TYpHOYJIEBOW CHHHU.
CocTaBuTh ypaBHEHHE pEAKLIUU.

2) B npobupky HanuTh 3 Kariy pactBopa xyopuaa kobdansra (II) m mo 5 xamens pactBopa
YKCYCHOW KHCJIOTBHI M HUTPUTA KajHs: BBIMAJaeT XKeNThIH ocalok rekcaHutpurokobansrata (III)
kanusi. CocTaBUTh YpaBHEHHS peaKIlHii, UMes B BUAY, YTO BHavajie o0pa3yeTcs a30TUCTasi KUCIOTa,
koTopas okucnser nod Co>" ¢ o6pazosarnem Co(NO;3)s, a mocieHu ¢ N36BITKOM HUTPUTA KaJIUs
JTaeT KOMITJIEKCHOE COEIMHEHHUE.

3) PactBoputh B 3-4 kamiusx BoAsl 3 kpuctamia xjopuna Hukens (II) m mpuGaButh 1o
KarsiM 25%-HbI pacTBOpP aMMHaka J0 PacTBOPEHHs IEpBOHAYAILHO OOpa3yroIIerocs Ocajka.
KaxoB nBet xapaxkTepeH i TeKcaaMMHHHUKENb-HOoHA? COCTaBUTh YpaBHEHUE PEAKLIUU.

Kpurtepun onieHKH 0T4eTOB K JIa00PaTOPHBLIM padoTaMm:

- 4 Oasuia BBICTABIISIETCS CTYACHTY, €CIIM OTYET BBINIOJIHEH 0€3 3aMevaHuii;

- 3 6asuia BBICTABIIACTCS CTYJEHTY, €CIIM B OTYETE COJCPKATCS HEOObIINE HETOUETHI;

- 2 Gasia BBICTABISIETCS CTYACHTY, €CJIM B OTYETE COJEpIKATCs OIMOKH B pacyeTax U B
BBIBOJIE K paboTe;

- 1 Gant BbICTaBIISIETCS CTYACHTY, €CIIM B OTYETE COJAEPIKATCS CYIECTBEHHbIE OMIMOKH
B pacueTrax u B BBIBOJIE K paboTe;

- (0 6amIoB BBICTABIIACTCS CTYJEHTY, €CU TJabopaTopHas paboTa He BHITIOJIHEHA



7.2.2. TunoBblie 3aJaHUSA NPOMEKYTOUHOro TecTupoBanusa C/10O PocaucTanTt

IIpome:kyTOUHBIE TECTHI MO Teme 1:

3aganue Nel

VYkaxure psll, COAEPKALIMN TOJIBKO OCHOBHBIE OKCUBI
Bri6epute oguH 3 4 BapuaHTOB OTBETA:

1) NiO, SO, CuO
2) N0, NO, CaO
3) NayO, BaO, CuO
4) CrOs, K20, CrO

3aganue Ne2

Cpenu yka3aHHBIX BEHIECTB IPOCTBIMU SIBIISIFOTCS
Bri6epute onuH 13 4 BapuaHTOB OTBETA:

1) COy, Oz, CO
2) 0., C, Hz

3) C, Ca0O, H,0O,
4) SO», 02, H,O

3amanne Ne3

O6beMm 10 morneit a3otra u 00bem 10 Mosneii kucnopona (H.y.)
Bri6epute oauH 3 4 BapuaHTOB OTBETA:

1) OJIMHAKOB U COCTaBIIICT 22,4 11
2) pa3HbIi

3) HEJb3s CPAaBHUBATh

4) OJIMHAKOB U COCTaBJISIET 224 11

[Tonublit cOOpHUK TecTOoB MmO Kypcy «OOmas u HeopraHudeckas Xumus 1» —
https://edu.rosdistant.ru/course/view.php?1d=224

Kpurtepun ouieHKH NpoMeKyTOYHBIX TECTOB:

Cemectp 1. «kKypc 0011asi 1 Heopraimueckas Xumusa 1y

[IpomMexXyTOUHBI TECT MO TeME COCTOMT u3 6 BompocoB (1 Bompoc
MaxkcuMainbHO€E KOJINUECTBO 0aJIIoB — 3.

Cemectp 2. «Kypc o011asi 1 HeOpraHuyeckasi XuMus 2»

[IpomexxyTouHBI TeCT MO Teme cocToMT u3 & BompocoB (1 Bompoc — 0,5 OGamna).
MaxkcuMalibHOE KOJIHYECTBO 0aioB — 4.

0,5 Oamna).




7.3. OueHoYHbIE CpeACTBA AJsl MPOMEKYTOYHON ATTECTAMHU MO UTOraM OCBOCHHS

JUCIUILTHHBI

7.3.1. Bonpochl K NPOMeKYTOYHOM aTTecTaAlluU

Cemectp 1

Ne Bonpocsl k 3k3aMeny

n/n

1 OcHOBHBIE MOHATUS XUMHUHU: MOJIEKYJA, aTOM, 3JIEMEHT, BEIIECTBO (IIPOCTOE, CIOXKHOE),
SMIUpHUecKas, rpapuieckas, MoJIeKyisipHas (GOpMyIIbl BEIIeCTBA, XUMUYECKas peakuus,
CTEeXHOMETpUUecKuil Ko3unmeHt

2 Knaccudukanus v HOMEHKIaTypa HEOPraHMYECKUX COEIMHEHHUMH: OKCUIbI, KHCIOTHI,
OCHOBaHUs, COJIN

3 CrexuomMeTpusi. 3aKOHOMEPHOCTH HW3MEHEHUS M CIOCOOBI OMpEAeNICHUs] KOJIMYeCTBa
BemiecTBa. OCHOBHBIE ompezeneHus: (opMyiIbHAs eIMHUIIA BEIIECTBA, MOJIb, IIOCTOSHHAS
ABorazipo, MoJisipHas Macca, MOJSIpHBIM 00BbeM, MOJsIpHas Macca XUMHYECKOIo
HKBUBAJICHTA, MOJISIPHBIM 00bEM XMMHUYECKOTO SKBUBAJICHTA.

4 KonuyecTBeHHbIE 3aKOHBI NPOTEKAaHUS XHMHUYECKMX PEAKLIUNA: COXPAaHEHUS MaccChl
BEIIIECTB, MIOCTOSIHCTBA COCTaBa, KPAaTHBIX OTHOLICHUH, 00BEMHBIX OTHOILEHHH, ABOTaIpO
U ciencTBus u3 Hero, MenneneeBa-Knamnelipona, 00beIMHEHHUI Ta30BbIN, MapIHaTbHBIX
JlaBiaeHuil JlanbToHa, 3aKOH YKBUBAJICHTOB

5 Teopun crpoenus aroma. CoBpeMeHHasi TEOPHUsSI CTPOCHHUSI aTOMOB. ATOMHBIE OpOUTAIIH.
KBanroBsle uncina. [IpHHINIIEI U TpaBUIIa 3aNI0JTHEHUSI aTOMHBIX OpOHTaIen

6 XuMuUecKasi CBSI3W: DHEPrus, JUIMHA, yroi CBA3U. Buabsl xumuyeckoil csa3u. CBoicTBa
KOBAJEHTHOM CBSI3U: HAIPaBIEHHOCTb, HACHIIIAEMOCTb, MOJIAPHOCTb. lOHHas CBs3b:
MOJISIPU3YEMOCTh M TOJISIpU3yIoliee AeicTBUe. Meramuindeckas CBsI3b: 30HHAS TEOPUs
KpucTtayaos. BogopoaHas cBsizb

7 Metoa BaJIeHTHBIX CBs3el, ruOpuan3anus. MeToa MOJEKYISPHBIX OpOHUTaNel: MOPSI0K
CBS3U, MArHUTHBIE CBOKCTBA MOJIEKYJI U HOHOB

8 Merop ['nmecnu: npoCTPaHCTBEHHOE CTPOEHUE MOJIEKYJI U HOHOB

9 OCHOBHBIE TIOHATHUS U ONPENEICHUS XUMUYECKOW TEPMOJUHAMUKA: TEPMOANHAMUYECKAsS
cucreMa (M30JMpPOBAaHHAS, OTKPBITas, 3aKpbITas), (a3a, TOMOTCHHBIE U T'eTEPOTCHHBIC
CUCTEMBI, TTapaMeTpbl COCTOSHUS (3KCTEHCHUBHbBIE, MHTEHCUBHBIE), (DYHKIIMU COCTOSHUS,
XUMHUYECKHH  TEpMOIMHAMMYECKHH mpolecc (CaMONpOM3BOJbHBINA, PaBHOBECHBIMH,
HEpPaBHOBECHBIN), (pa30BbIil IEpexX01, BHYTPEHHSIS SHEPTHs, TEIUIOTa, paboTa

10 [lepBBlii 3aKOH TEPMOJMHAMUKHA M €r0 NPUIIOKEHUE K IIpolLeccaM B HICAIBHOM rase:
M30XOPHOMY, U30TEPMHUUYECKOMY, U300apHOMY

11 [lonarue temmoBoro s¢p@dexkra XUMHUYECKOW peakIMH: TeIIoBoi 3(PQEeKT peakuuy,
TEPMOXUMHYECKOE " TEPMOJIMHAMHYECKOE YpaBHEHUS, CTaHJapTHbIE
TEPMOJMHAMHYECKHE YCIOBUS, CTAHJAPTHAsl SHTAJIBIINS PEAKLIUI

12 CraHmapTHBIE SHTAIBIINNA 00pa30BaHUs U CTOPaHUs BEIECTB

13 3axoH ['ecca u cieCTBUS U3 HETO

14 Bropoii 3aKk0H TepMOIMHAMUKN. DHTPONUS KaK (PYHKIUS COCTOSHUS CUCTEMBI

15 Tpernit 3akOH TEepMOJUHAMHKU. AOCOIIOTHBIC 3HAYCHHSI CTAHAAPTHBIX OSHTPOIHMA
BEIECTB

16 Kpurepuu HanpaBieHHOCTH CaMOINPOU3BOIBLHOTO MPOIIECCa B 3AKPBITON CUCTEME

17 Kunernka xumudeckux peakiuii. OCHOBHBIE NOHITHSI U ONPEEIICHUS

18 OCHOBHOM MOCTYJIAT XUMUYECKON KUHETUKH

19 Biistnue Temneparypsl Ha CKOPOCTb XMMUYECKUX PEaKIUI

20 TeopeTnueckue NpeCcTaBICHNs O CKOPOCTSIX JIEMEHTApHbBIX peakuil




21 Oco0EHHOCTH KMHETHUKHM TeTePOTeHHBIX peakiuii. Peaknnu Ha TpaHuIie paszesna TBEpaAoe
TEJI0 — I'a3 U TBEPJOE TEJO — KUJIKOCTh

22 OcHoBbl KaTanu3a. OCHOBHbIE TOHATHS M OINpeaeneHus. MexaHu3Mbl NPOTEKaHUS
KaTaJIUTUYECKUX PEaKLIMI

23 Xumudeckoe paBHoBecue. OOpaTUMble U HEOOpAaTHUMbIE XMMHUYECKHUE peakiuuu. Bumbl u
OCOOCHHOCTH  XMMHUYECKOTO  paBHOBecHs.  KOIMYECTBEHHBIE  XapaKTEPUCTHKHU
XUMHYECKOTO PAaBHOBECHSI

24 Brusinue pasnuyHbix (BakTOpoB Ha XHMHUYECKOe paBHoBecue. OCOOEHHOCTH OIMMCAHUS
PaBHOBECHSI B TETEPOT€HHBIX CUCTEMAX

25 O6mue croiicTBa pacTBOpoB. OCHOBHBIC MTOHATHS M ONPEICICHUS

26 CriocoObI BeIpaKCHHST KOHIICHTPAIIMH PACTBOPOB

27 TepmonrHaMHYEeCKUE XapaKTEPUCTUKH TIpoliecca 00pa3oBaHUs PaCTBOPOB

28 KonnuraruBabie cBoWiCTBa pacTBOPOB

29 Brustaure pa3nuunbix pakToOpoB Ha CBOKWCTBA PACTBOPOB JIEKTPOJIMTOB

30 Jucconmanus cnabbIX JIEKTPOIHUTOB

31 PacTBOpBI CHIIBHBIX 3JIEKTPOJUTOB

32 HoHHBIE paBHOBECHS B BOJHBIX PACTBOPAX IEKTPOIUTOB

33 I'maponus coneit

34 IIpousBeneHne pacTBOPUMOCTH

35 Hanpagienne 0OMEHHBIX MPOLIECCOB B PACTBOPAX AJIEKTPOIUTOB

36 OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKITHHI

37 MeToa 31eKTpOHHOTO OalaHca

38 Merton nonypeaxkiuii

39 HanpagneHnue oKUCIUTETbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN

40 DJIEKTPOAHBIE MPOIECCHI: OCHOBHBIE ONPECICHHUS

41 3akonbl Dapanes

42 [ToreHnmanel 3JIEKTPOXUMUYECKOW CUCTEMBI. JIBOMHOM AJEKTPUUECKUN CIION.

43 CraHgapTHBIA BOJOPOJHBIA AJEKTPOA. Psa CTaHIApPTHBIX SJIEKTPOIHBIX MOTEHIIUAJIOB
MeTauioB. YpasHeHue HepHera

44 XUMUYECKHE M KOHUEHTPALMOHHBIE TaJbBAHMYECKHE BJEMEHTBL. ODJeMEeHT JlaHuas-
Axobu

45 Onextponns. [ToTeHman pa3nokeHus, Mocae0BaTeIbHOCTh MPOIIECCOB HA AJIEKTPOIax

46 Knaccudukanmst Koppo3nOHHBIX Cpell, pa3pylieHui u mporeccoB. [lokazarenu ckopoctu
KOPPO3UH

47 XuMu4ecKasi KOppo3usi: BUJIbl U Pa3HOBUIHOCTH

48 DNEKTPOXUMHUYECKAs] KOPPO3Hsl: IPUYMHBI M MEXaHU3M BO3HUKHOBEHUS

49 3anmTa OT KOPPO3UU: JIETUPOBAHUE METAJUIMYECKUX MAaTepUaJIOB; U3MEHEHHE COCTaBa U
CBOMCTB KOPPO3MOHHOM Cpeibl

50 DIJIEKTPOXUMHUYECKasl 3allluTa OT KOPPO3WHU: BHIBI U MEXAHWU3M JICHCTBHS; 3aIUTHBIC
MOKPBITHUS: BUBI, METOIbl HAHECEHUS U 00JIACTH TPUMEHCHHUSI

Cemectp 2

Ne Bonpocsl k 3k3aMeny

n/n

1 KommiekcHble coefuHeHNs: HOMEHKJIIAaTypa, KiaccuuKanus

2 CBOMNCTBa KOMIUJIEKCHBIX COSIUHEHNN

3 Teopurs KpUCTAIIIMYECKOTO MOJISI: HU3KO- U BBICOKOCITMHOBBIE KOMIUIEKCHI.

4 YV CTOMYHMBOCTh KOMILIEKCHBIX COSTMHEHUM, KOHCTaHTa HECTOMKOCTH KOMILIEKCOB

5 OneMeHTHI 1, 2 rpynm [leproandeckoit cucTeMbl: 00Iast XapaKTEPUCTHKA, TTOJTYICHHE

6 XVWMUYECKUE COCAMHECHUS DJIEMEHTOB 1, 2 TpyNN: TUAPUIBI, KapOUIbl, HUTPUIBI, OKCHIIBI




Y THAPOKCHUIBI, COTH

7 [IpumeHnenue 31eMeHToB 1, 2 rpynn U UX COEUHEHUM

8 JKéctkocTh BoMBI: KapOOHATHAS, HEKapOOHATHAs, 001Ias

9 MeTo/1bl yCTpaHEHUs KECTKOCTU BOJIbI

10 OnemeHnThl 13 rpynmel Ilepuognyeckoit cucTembl: OO0IIas XapaKTEPUCTHKA, CIOCOOBI
MOJTYYSHUS

11 XUMHUYECKUE COSTUMHEHUS IEMEHTOB 13 Tpynmbl: TUAPUIIBI, KapOUIbl, HUTPHUIBI, OKCHJIBI
Y TUAPOKCHUJIBI, COTH

12 [IpumeHnenue 31eMeHTOB 13 rpynnbl U UX COEAMHEHUN

13 OneMeHnThl 14 rpynner Ilepuonnueckoit cuctembl. OOmias XxapakTepuCTHKa AJIEMEHTOB,
IPOCTHIE BEIIECTBA, CIIOCOOBI MOTYUEHUS

14 CoenuHeHus yriepoja

15 Kpemnuii u ero coenuHenus

16 DJIEMEHTHI NOATPYIIIBI TePMaHUs U UX COCTUHEHUS

17 OnemenTsl 15 rpymnmel. O0mas XxapakTeprUCTUKA HIEMEHTOB, IPOCTHIE BELIECTBA, CIIOCOOBI
MOJTyYeHUs

18 A30T U €ro COeJUHEHNs C OTPULIATEIIHBIMU CTEIIEHSIMH OKHCIICHHS

19 CoenuHeHus a30Ta € MOJIOKUTEIbHBIMHU CTEIICHSIMU OKUCIICHUS

20 docdop 1 ero coeTMHEHUS

21 DJIEMEHTHI NOATPYNIIBI MBIIIBSKA U UX COETUHEHUS

22 OneMeHThl 16 Tpymmbl (XampkoreHbl). OOmmas XapakTEPUCTHKA SJIEMEHTOB, CIIOCOOBI
MOJTYYSHUS

23 Kucnopon: amtorponssie Mmoaudukammu. CoeTMHEHUs KUCIOPOaa

24 Cepa u e€ coenuHeHHs (CEpOBOIOPOJI, OKCUIBI CEPBI, KUCIOTHI)

25 DJIEMEHTHI NOJATPYIIIBI CEJIEHA, X COETUHEHUS

26 OneMeHThl 17 rpynmbl (ramorensr). OOmias xapakrtepuctuka. [IpocTeie BemecTBa U MX
CBOMCTBA

27 DTOp U €ro COCAUHECHUS

28 CoenuHenus xjaopa (BOJIOPOIHBIE COETUMHEHUSI, KHCIIOPOIHBIE COCIMHEHMS])

29 CoeanHeHus noArpynmnsl 6poma (BOAOPOJHBIE COEIUHEHUS, KUCIOPOIHbIE COSTUHEHMS)

30 MexrajioreHssle coequHeHus. [I[puMeHeHne rajloreHoB 1 X COEAMHEHUN

31 Onementsl 8§ rpynmnel llepuognueckoid cuctembl. OOmas XapakTepHCTUKA, MPOCTHIE
BemecTBa. CoemHeHust 0JaropoiHbIX ra3oB. [I[puMeHenne

32 Onementsl 3 rpynns! Ilepruoguueckoil cucTeMbl. DJIEMEHTHI MOATPYNIBI CKAHAUS U HUX
COEJIMHEHUS

33 JlantaHOWBI: OOINAsl XapaKTEPUCTUKA, CBOMCTBA, OJTYYEHUE U TPUMEHEHHE

34 AKTHHOHUBI: 00111ast XapaKTePUCTUKA, CBOWCTBA, MOJTYyYEeHNUE U TPUMEHEHNE

35 Onementsl 4 rpynmnel [lepuonnyeckoit cucteMbl. OOIMas XapakTEpPUCTUKA SJIEMEHTOB.
IIpocThie BellecTBa U UX CBOKMCTBA

36 CoennHenus 21eMeHToB 4 rpynnsl. [IpuMenenue

37 OneMeHThl 5 Tpynmbl [leprogndeckoit cucrtembl. OOmIast XapakKTEPUCTUKA SJIEMEHTOB.
IIpocTsle BelecTBa U UX CBOMCTBA

38 CoeMHEHNs IEMEHTOB S Ipynnbl (OKCHJIbI ¥ THAPOKCHUBI, cosn). [IpuMenenune

39 OneMeHThl 6 Tpynmbl [leprogndeckoit cucrembl. OOmIast XapaKTEPUCTUKA SJIEMEHTOB.
[Tosnydyenne. CBOMCTBA MPOCTHIX BELIECTB

40 CoennHeHus Xpoma, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COCAUHEHHI XpoMa,
MIPUMEHEHUE

41 Coenunenus MoauoOaeHa U Boab(dpama. ['erepononukuciotsl. [IpumMenenne

42 Onementsl 7 noarpynmnsl [lepuonndeckoit cuctembl. OOmast XapaKTepUCTUKA JIEMEHTOB.
XUMHUYECKUE CBOMCTBA MPOCTHIX BEHIECTB

43 Coenunenus snementoB 7 rpynnsl (II), coepmuenus snementoB 7 rpymmel  (IV),




coemuaeHust asnemeHToB 7 rtpynnel (VI m VII). CpaBHuTenpHas XapakTepUCTHKA
OKHUCJIUTEILHBIX CBOMCTB coequHeHnit mapranmna (VII)
44 OneMeHThl cemeiicTBa kene3a. OOmas xapakrepuctuka. I[lomydenume. Xumuyeckue
CBOMCTBA ITPOCTBIX BEUIECTB
45 CoenuHeHus xese3a, KodanbTa, HUKENs (OKCHIBI, THIPOKCUIBI Jkene3a). [[pumenenue
46 [InatunoBble Meramnsl. OOmas xapakTepucTuka siemeHToB. [lomyuenue. IIpocTsie
BEIIIECTBA U UX XUMHYECKUE CBOICTBA
47 CoenvHEHHS TUIATUHOBBIX METAUIOB (OKCHUIBI M TUIAPOKCUIBI, CONH KHUCIOPOTHBIX
COCTMHCHUH, TaJTHIbl)
48 KomMmmnekcHple coequHEHMs] IMIaTHHOBBIX MeETauloB. CpaBHEHHME CBOMCTB 3JIEMEHTOB
CEMENCTBA JKeJe3a U IJIATUHOBBIX MeTauioB. [IpuMeHenne
49 OnemenTsl 11 rpynmer Ilepuomnueckoit cucremsl. OOmas xapakTepUCTHKA DJIEMEHTOB.
IIpocThle BemecTBa 1 UX XUMHYECKHUE CBOMCTBA
50 CoenrHeHus 3JIEMEHTOB NOArpynibl Menu. [Ilpumenenne
51 Onementsl 12 rpynmel Ilepuoguueckoil cuctembl. OOImas XapakTEpUCTHKA 3JIEMEHTOB.
ITonydyenune. XuMHU4eCKHE CBOMCTBA MPOCTHIX BEIIECTB
52 CoenviHEHHS 3JIEMEHTOB MOJTPYMINBI IMHKA (KUCIOPOJHBIC COSAMHECHHUS, CYIb(UIbIL,
raJIuJIbl, TUaHUABI U 1p.). [IpuMenenue
7.3.2. Kpurepuu u HOpMbI OLEHKHU
®opma
NMPOBeIeHUs
Cemectp . KpuTtepun u HOpMbI OLlEHKH
NPOMEKYTOYHOM
arTecTalnu
9K3aMeH (110 TEKYIIUH PEUTHUHT cocTaBisieT 80-
«OTIUYHO»
HaKOIMUTEIbHOMY 100 GanmoB
pEUTHHTY) TEKYIIUWA peUTUHT cocTaBisieT 60-
«XOpOUIO»
79 6amnoB
«YIOBIICTBOPHTEIBHOY TEKYIIMH peUTHHT cocTaBiseT 40-
Y p 59 6amnoB
TEKyIIMH peTHHT cocTaBiuseT 0-
«HEYIOBJIETBOPUTEIBLHO
39 6amnoB
9K3aMeH (1o TEeKYyIIUWA peUTUHT cocTaBisieT 80-
COTIUYHOY
HaKOIUTEILHOMY 100 6anmoB
pEUTHHTY) TEKYIIMM peUTHHT cocTaBiseT 60-
«XOPOUIO»
79 6amnoB
«YIOBIIETBOPHTEIBHOY TEKYIIMM peUTHHT cocTaBiseT 40-
Y p 59 6amnoB
TEKYIIMH peTHHT cocTaiuseT 0-
«HEYJOBJIETBOPUTEIHHO
39 6amnoB




8. Y4eOHO-MeTOAMYEeCKOEe M HHPOPMALIMOHHOE 00ecTiedeHue TN CIUTIIHHbI

8.1. Oos3areabHasi JuTeparypa

Tun (yueOHuK, yueOHOE

KoanuecTBO B

HAaY4YHOM
Ne nocooue, y4eOHO- T'on
u/n ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) MeTOHUeCKoe TocobHe, - oudamMoTeke /
OpPAKTHKYM, 1p.) HaumeHoBaHue
IbC
1 H.C. AxmeroB Oo6mas u Heopranmueckas xumus: yaeonuk / H. C. Y4eOHuk 2020 OBC «Jlanb»
AxmeroB. - 11-e usn., crep. - Cankrt-IlerepOypr:
Jlans, 2020. - 744 c. - ISBN 978-5-8114-4698-8.
2 | B.B. Kupumios Heoprannueckas xumus. TeopeTHYECKUE OCHOBBI: YueOHUK 2020 OBbC «JIanb»
yueOnuk / B. B. Kupumios. - Cankt-IlerepOypr:
Jlans, 2020. - 352 c. - ISBN 978-5-8114-4376-5.
3 | D.A. AnekcanapoBa Heoprannueckas xumus. TeopeTudueckue OCHOBHI U Y4eOHuk 2020 OBC «Jlanb»
ma0OpaTOpHBIA TPaKTUKyM: y4deOHuk / 3. A.
AnekcanapoBa. - 3-e wusn., crep. - CaHKT-
[TerepOypr: Jlans, 2020. - 396 c. - ISBN 978-5-
8114-3473-2.
4 | H.B. KopoBuH [u ap.]; | OOmias xumus. [DIEKTpOHHBIA pecypc]: Teopus u YuebHoe mocobue 2017 OBbC «Jlanb»
nox pen. H.B. 3amaun: y4e0. mocobue / H. B. KopoBun [u ap.];
Koposuna, H. . nox pen. H. B. Koposuna, H. B. Kynemosa. - U3.
Kynemosa. 2-e, crep. - Cankr-IlerepOypr: Jlans, 2017. - 492
c.. wi - (YueOHuku s By3oB. CnernuanbHas
nuteparypa). - ISBN 978-5-8114-1736-0.
5 | JLH. baunos [u ap.]; Xumus [DNEeKTpOHHBIN pecypc]: yueb. s By30B / Y4eOHuk 2016 OBCx»Jlanby»

nop Hayd. pen. 1. JI.
Iepdunosoii, T. B.
COKOIIOBOIA.

JI. H. baunoB [u np.]; monm nayud. pen. W. JL
[lepdumosoit, T. B. CokonoBoil. - CaHKT-
[TerepOypr: Jlanb, 2016. - 272 c.: wi. - (Y4eOHUKH
Uit By30B. CrienianbHas nureparypa). - ISBN 978-
5-8114-2038-4




8.2. lomoJiHMTeILHAS JIMTEPATypa

Ne
n/n

ABTOpBI, COCTABUTEH

3arnaBue (3aroJjioBoK)

Tun (yueOHuK, ydueOHOE
nocooue, y4eoHO-
MeTOoANYEeCKoe mocoone,
NMPaKTHKYM, JIP.)

T'on
H3JaHus

KoauuecTBo B
HAy4YHOI
ounobauorTeke /
HaumenoBaHnue
9BC

JI.A. bop3osa

OcHoBBI 00mIel XUMUU [DIEKTPOHHBIN pecypc]:
yuae0. mocobue / JI.JI. bop3osa, H.IO. Uepnukoga,
B.B. fkymes. - Cankr-IlerepOypr: Jlans, 2014. -
469 c.: un. - (YueOnuku 115 By3oB. CriennaibHast
muteparypa). - ISBN 978-5-8114-1608-0.

YyebHoe mmocoodue

2014

9BC «Jlaup»

H.®. Cracoe

Pemenue 3amau mo o0me xuMun [ DIEKTPOHHBIN
pecypc]: yueb. mocobue / H. ®. Cracs, A. B.
Kopmynos. - U3a. 3-e, ctep. - Cankr-IlerepOypr:
Jlanb, 2016. - 168 c.: un. - (YueOHHUKYU IS BY30B.
CnemnmanpHas auteparypa). - ISBN 978-5-8114-
2274-6.

VYy4ebHoOe mocodue

2016

9BC «Jlaup»

K.}O. TapxoB

O6mas U HEOpraHuyeckas XUMUSL.
OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE pcakuun u
XUMUYecKoe paBHoBecwe. COOpPHUK 3aJaHUl |
BapuaHToB: yueOHoe mocobue / K. FO. Tapxos. -
Canxrt-Ilerepoypr: Jlans, 2019. - 80 c. - ISBN
978-5-8114-3302-5.

Yy4ebHOEe mocodue

2019

9BC «Jlaup»

E.I'. T'onuapos [u ap.]

Kpatknii Kypc TeopeTH4ecKOW HEOpraHWYeCKOi
xumuu: yuyeoHoe nocodue / E. I'. 'onuapos, B. 1O.
Konnpammn, A. M. Xosus, 1O. I1. AbunoreHos. -
Cankr-IlerepOypr: Jlans, 2017. - 464 c. - ISBN
978-5-8114-2456-6.

Yy4ebHOEe mocodue

2017

9BC «Jlaup»

H.H. IlaBioB

OO6mas 1 HeopraHuveckas xumus: yaeOnuk / H.
H. IlaBnoB. - 3-e wu3g., uchop., gom. - CaHKT-
[TerepOypr : Jlansb, 2011. - 496 c. - ISBN 978-5-
8114-1196-2.

Y4yeOHuK

2011

9BC «Jlaup»




8.3.
cucTeM

ITepedyens npogeccnoHaANBHBIX 023 JaHHBIX M MHGOPMAIMOHHBIX CIIPABOYHBIX

- byTtnepoBckue coolreHus [DIeKTPOHHBIN pecypc]| : MHOTOMPEAMET. Hayd. KYypH. /
00O «/HHOBaMOHHO-U3AaTENbCKUI JOM «byTiepoBckoe Hacieaue». — DIEKTPOH. JKypHal. —
Kazanp : OOO «/HHOBanMOHHO-U3AATENbCKUN N0M «byTiepoBckoe Hacieaue», 1999- . Pexum
JOCTYTA K KYpH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XUMHUS B MHTEpPECAX YCTOMYMBOIO Pa3BUTHUA [DJNEKTPOHHBIA pecypc| : MexIyHap.
Hay4. )XypH. / Cubupckoe otaenenue PAH. — Dnekrpon. xypHai. — HoBocubupck : M3naTenscTBo
CO PAH, 1999- . Pexxum noctyna K )KypH. http://www.sibran.ru/journals/Hviur/

8.4. IlepeyeHb NporpaMMHOIro odecrne4eHus
Ne Hanmenosanue IO PexBU3HUTHI norms?pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows Horosop Ne 690 or 19.05.2015r., cpok

JEHCTBUSI - OECCPOUHO

Horosop Ne 690 or 19.05.2015r., cpok
nerctBus - 6eccpouno; JloroBop Ne 727 ot
20.07.2016r., cpok neicTBHs - 0eCCPOUHO

2 Office Standart

HEe00X0IuMO il 3

8.5. Onmucanume MATepHAJIbHO-TeXHUYEeCKOH 0a3bl,
ocyliecTBJIeHUs 00Pa30BaTeILHOIO MpoLecca Mo JHCHHILINHE

HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKHUX U
Ap. 00bEKTOB /1JIsl IPOBeIeHUs
NPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHH,
NMOMeNIeHUH IJIfl CAMOCTOATEILHOM
padoThl o0yuawmuxcs (HOMep ayAUTOPHN)

Ne

u/n IlepeyeHb OCHOBHOIO 000PY/10BAHUS

AyauTopus JUIsl CaMOCTOSATELHON pabOThI
I-401

Cron y4yeHuueckui - 26 mr., ctya - 26
IIT., KOMIBIOTEp C BBIXOJAOM B CETh
WHTEpPHET - 16 mT.



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
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	Рисунок 1. Схема прибора для определения молярной массы эквивалента металла: 1 – измерительная бюретка, 2 – двухколенная пробирка   Оствальда,  3 – уравнительная бюретка
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