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Pabouas mporpamma qUCHMILIMHEI cocTaBieHa Ha ocHoBaHuu @I'OC BO u yyeOHoro mana
HarpaBJIeHUs OATOTOBKU
18.03.02 DHepro- u pecypcocOeperaromnue mporecchl
B XMMUYECKOH TEXHOJIOTUHU, HeYTEXUMUHN U OMOTEXHOIOTUU

Cpok aeiicTBus padoueii nporpaMMbl JMCUMILTAHBI 10 «31» aBrycra 2025 r.

COI'NTACOBAHO
3aBenyroumii kagenpoit «XuMudeckast TEXHOJIOTUS M pecypcocOepekeHne)

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

YTBEPXIEHO
Ha 3acemanuu neHTpa MEIUMIIMHCKON XUMUHN

(mpotoxomn 3acemanust Nel ot «31» aBrycra 2020 1.).



1. esab ocBOeHUST TUCHMILIUHBI

Lesib OCBOCHUS TUCIUILTMHBI — (QOpMUpPOBaHKE y 00yJaromuxcs 6a30BbIX 3HAHUH, yMEHUH U
HaBBIKOB 10 OOINEH M HEOPTraHWYECKONW XWMHUHU, 3HAKOMCTBO C BHYTPEHHEH JIOTMKOW XMMHYECKOU
HaYKH, a TaKKe IpuoOpeTeHre cnocoOHOCTH UCIIOIb30BaTh MOJYYCHHBIC 3HAHUS, YMEHUS U HaBBIKU

IIpyu HU3YUYCHUH TOCICAYIOIIHUX XHUMHUUYCCKHUX U

npodecCHOHATBLHON 1eATEIEHOCTH.

CHEHUAILHBIX OUCHUIUIMH H B

chepe

2. MecTto nucunnimnnsl B ctpykrype OIIOITI BO

I[I/ICI_[I/IHJII/IHBI U TPAKTUKHU, Ha OCBOCHHU KOTOPBIX 6&3preTC$I JaHHass OJUCHUIIJIMHA.
«BBenenue B npodeccuroy, «BrIciias MaTeMaTHKa.

JINCIUTITMHBI U TIPAKTHKH, I KOTOPBIX OCBOCHHME JTAHHOW JAMCIUIUTMHBI HEOOXOAMMO Kak
npenmecTBytomee: «OpraHudeckas XUMHS», «AHATUTHYECKAas XUMHS W (U3HKO-XUMHYECKUE
METOAbl aHanu3a», «Pu3uyeckas U KOJJIOMOHAS XUMHSA», «OOmas XuMHYecKas TEXHOJIOTHSI» U
IPYTHe XUMUYECKHE TUCITUTUINHEI BApUATUBHON YaCTH.

3. IInanupyemsie pe3yJbTaThl 00y4eHHUS
®opmupyemMble HNuauxaropsl
KOHTPOJINpyeMble AOCTHKEHU S IInanupyemsble pe3yJbTaThl
KOMIIeTeHIIUH KOMIIeTeHIH 00yueHust
(Ko 1 HAMMEHOBAHUE) (K01 1 HANMEHOBAHUE)
OIIK-1. Cnoco0en | OIIK-1.1. 3Haer | 3HaTh: NOpaBWiia  TMOBEACHUA U
u3y4yaTh, AaHAJIU3UPOBATh, | TEOPETUUECKUE OCHOBBI | TEXHUKY 0e30MmacHOCTH B
HCIIOJIh30BaTh MEXaHU3MBI | OOIIEH W HEOPraHMYECKOW | XUMHYECKOU nmabopaTopuu;
XUMHUYCCKUX peaKuHﬁ, XUMHUHU n IMOHUMACT | CIICUAJIbBHYTO XUMHYCCKYIO
MIPOUCXOJSIINX B | IPUHIIMIIBI CTPOEHHS | TEPMUHOJIOTHIO; OCHOBHBIE TOHATHUS U
TEXHOJIOTNYECCKUX BCIICCTBA W MPOTCKAHUA | 3aKOHBI XUMHUH, CTPOCHHUC U CBOIICTBa
mporeccax U | XMMHYECKUX MPOILIECCOB XUMHUYECKUX COEIMHEHUH, MpUpoIy
OKpYXKaroleMm MHUDpE, XMMHYECKOM CBSI3M B Pa3JIMYHBIX
OCHOBBIBasICh Ha 3HAHMSIX KJ1accax BELIECTB; OCHOBHBIE
O CTpPOCHHMHM BEILECTBa, 3aKOHOMEPHOCTH, COIMPOBOXK/IAIOIINE
npupoze XUMHUYECKOU B3aUMOJICHICTBHS BEIIESCTB
CBA3U u CBOMCTBax YMeTh: MOJb30BAaThCS XUMHUUYECKOU
Pa3IUYHBIX KJIaCCOB TEPMHUHOJIOTHEH; aHAIM3UPOBATh
XUMHUYECKHX  IJIEMEHTOB, MOJTyYEHHBIE PE3YIbTaThl; IPUMEHSITh

COCIMHEHHNN, BEIIECTB U
MaTepHalioB

TEOPETUYECKHE acCleKThl oO0mmend u
HEOPTaHWYECKON XUMUU I aHAIIu3a
CBOMCTB BEUIECTB U MEXaHU3MOB
XUMHUYECKUX MTPOLIECCOB

Bnaners: cnenuaibHON XUMHYECKOM
TEPMUHOJIOTHEN; METOJaMH aHallu3a
XMMHYECKHUX TMPOIECCOB, METOJIaMH
ONpPEACIICHUSI CBOWCTB BEIUECTB U
MEXaHM3Ma UX Y4acTusl B MpoIeccax
XAMUYECKOr0o Xapaxkrepa B
poeCCUOHATBHONU ACSITEIBHOCTH M
OKpY>KalollleM MHUpE




dopmMupyembie U

HNuaukaropsl

KOHTPOJINpyeMble JOCTHKEHHS IlnannpyemMble pe3yabTaThl
KOMIIeTeHIIUH KOMIIETEHIIN A o0y4eHust
(Koa 1 HAMMEHOBaHUE) (KOJl 1 HANMEHOBAHUE)

OIIK-1.5. VYwmeer | 3HaTh: METOIBI MPOBEICHUS
BBITTOJIHATH OCHOBHBIE | SKCIIEPUMEHTAIBHBIX HCCIEIOBaHUMH,
XAMUYECKHE OTIepalliH, | OJATOTOBKH pabouero MECTa;
ONpENIEATh ITOPUTMBI pacuera
TEPMOJIMHAMUYECCKHE TEPMOJAMHAMUYCCKUX XaPAKTEPUCTUK
XapaKTEPUCTUKU XUMHUYECKUX PEAKINIl U pABHOBECHBIX
XMMHYECKUX PEAKIUWd W | KOHIIEHTpaIui BEIIECTB
PaBHOBECHBIE YMeTh: caMOCTOSTENNbHO PadoTaTh ¢

KOHIICHTPAIIUX BEIIECTB

METOJIMYECKUMHU  PEKOMEHAINIMHU,
CIIPaBOYHBIMU MaTepuagamH,
MPUMEHITh TEOPETUYECKUE 3HAHUA
Ul TIPOBEIEHUS OKCIEPUMEHTA H
00paboTKu ero pe3yIbTaTOB;
paccuuTheIBaTh TEPMOJMHAMUYECKHE
XapaKTePUCTUKU XUMHYECKHUX
peakuui u paBHOBECHBIE
KOHIIEHTPAlLlU1 BEIIECTB

Brnagers: Meronamu  opraHu3aiuu
CaMOCTOSITENIbHOM paboThl, aHamu3a
IIOJIy4E€HHOU uHpOpMaLNH;
METOIUKOHN pacuera
TEPMOJAMHAMUYECKUX XAPAKTEPUCTUK
XUMHUYECKHUX PEAKIINI U pABHOBECHBIX
KOHIEHTPALU BEIIECTB




4. CTpykTypa u coep:kaHue TUCHHILTHHBI

DopMBbI TEKYLLET0

. KOHTPOJIS
Monyan (pasnen) Bunn HaI/lMeHOBaHIile TeM 3aHATHH Cemectp Oo0nemMm, BasLint HNuTepakTuBb, (HaMMeHOBaHMe
y4eOHoi1 padoThl (yueOHOM padoThI) q. q.
OIIeHOYHOI0
cpeacTBa)
Monyib 1. CamocrositenbHas [ Tema 1. OCHOBHBIE MOHATUS U 3aKOHBI 1 22 3 - [IpoMeKyTOUHBII
CtpoeHue u pabora (Cpl) XUMUHU rect Nel
csorictsa BemecTBa | Jlekims (Jlekl) | XuMHYECKHi SKBHBAJICHT 1 2 - -
JlaboparopHas Ornpenenenrie MOJISPHOM MacChl 1 2 4 - OTtyeT no
pabora (JIa61) SKBUBAJICHTA METaslIa mabopaTopHOH
pabote Ne 1
CamocrosrenbHas | Tema 2. OCHOBHBIE KJ1acChl 1 20 3 - [IpomeKyTOUHBIN
pabora (Cp2) HEOPTaHWYECKUX BEIECTB recT Ne2
CamocrositenbHas | Tema 3. CtpoeHue aroma. 1 22 3 - [IpoMeKyTOUHBII
pabora (Cp3) [Mepuoguueckas cucrema JI. 1. recT Ne3
CamocrosrenbHas | Tema 4. Xumuueckast CBsI3b. 1 22 3 - [IpomeKyTOUHBIN
pabora (Cp4) [IpocTpaHCTBEHHOE CTPOCHHE MOJIEKYIT rect Ned
CamocrosrenbHas | Tema 5. da30Bble COCTOSIHUS BEILIECTB. 1 20 3 - [IpomeKyTOUHBIN
pabora (Cp5) MexMoIIeKyIIpHbIE B3aUMOICHCTBHS recT Ne5
Monyib 2. CamocrositenbHas [Tema 6. TepmonnHaMyuKa XUMAYECKUX 1 24 3 - [IpoMeKyTOUHBII
Tepmoaunamuka u |pabora (Cp6) peakuuit recT Neb
)szliizzinx JlabopartopHas OrnpeneneHne SHTAIBINN PEAKIINU 1 2 4 - Otuet no
HpOLIECCOB pabora (JIa62) mabopaTropHOit
abote No 2
CamocrositenbHas | Tema 7. KuHeTnKa XMMHUYECKUX 1 24 3 - [IpoMeKyTOUHBII
pabora (Cp7) peakuuii. XMMHYECKOEe paBHOBECHE recT No7
Monyib 3. CamocrositensHas | Tema 8. PactBopbl. CriocoOb1 1 20 3 - [IpoMeKyTOUHBII
pabora (Cp8) BBIPKEHUSI KOHIEHTPAIIMU PACTBOPOB. recT Ne§

XvMHYeCKHe paBHOBECHUS B PACTBOPAX




DopMBbI TEKYLLET0

. KOHTPOJIS
Monyan (pasnen) Bunn HaI/lMeHOBaHIile TeM 3aHATHH Cemectp Oo0nemMm, BasLint HNuTepakTuBb, (HaMMeHOBaHMe
y4eOHoi1 padoThl (yueOHoOM padoThI) q. q.
OIIeHOYHOI0
cpeacTBa)
PacTBOpBI U CamocrositenbHas | Tema 9. PacTBOpbl HEAJIEKTPOJIUTOB U 1 24 3 - [IpoMeKyTOUHBII
hiiekTpoxumudeckue padora (Cp9) IEKTPOJINTOB recT Ne9
[IPOLIECCHI Jlexmms (JIek2) | KomnmuratuBHBIE CBOMCTBA paCTBOPOB 1 2 - -
CamocrositenbHas | Tema 10. Kosutonaabie pacTBOpbI 1 15 3 - [IpoMeKyTOUHBII
pabota (Cpl10) rect Nel(
CamocrosrensHast | Tema 11. OxucauTenbHO- 1 22 3 - [IpoMexyTOUHBIN
pabora (Cpll) BOCCTAHOBHUTEJIHHBIC PEAKITHH. recT Nel 1
DIEKTPOXUMHUS: OCHOBHBIE TIOHATHS
CamocrosrenbHas | Tema 12. Bo3HuKHOBEHHE 1 22 3 - [IpomeKyTOUHBIN
pabota (Cpl2) 3JICKTPOJIHOTO MOTCHITHAIA. recT Nel2
CamocrosarenbHas | Tema 13. DnekTponus pacmiaBoB U 1 24 3 - [ IpoMexyTOUHBII
pabota (Cp13) BOJIHBIX PACTBOPOB rect Nel3
CamocrositenbHas | Tema 14. Koppo3ust Mmetauios. 1 22 3 - [IpoMeKyTOUHBII
paborta (Cp14) CriocoObI 3aIUTHl METAJLIOB OT recT Nol4
JlaGopatopHas Koppo3zus merannos 1 2 4 - Otuer 1o
pabora (JIa63) mabopaTopHOH
pabote Ne 3
KonTposs [ToaroroBka Kk sK3aMeHy 1 8,65 - - Bonpocsl k
pk3ameny Ne 1-50
IIpomexyrounas |IIpomexxyrouHas arrecTanus 1 0,35 - - Bormpocsr k
arrectanus (ITA) |(3x3ameH) bk3ameny Ne 1-50
Hrorosoe Hrorosoe TectupoBaHue 1 2 46 - TecToBbIE BOIIPOCHI
TECTUPOBAHUE Nel-600
(TH)
HUroro:; 324 100
Monayns 1. Jlexms (JIekl)  |s - anemeHTsI | TpynmsI 2 2 - -

Tlepuoanuyueckoi CUCTEMBI




DopMBbI TEKYLLET0

. KOHTPOJIS
Monyan (pasnen) Bunn HaI/lMeHOBaHIile TeM 3aHATHH Cemectp Oo0nemMm, BasLint HNuTepakTuBb, (HaMMeHOBaHMe
y4eOHoi1 padoThl (yueOHoOM padoThI) q. q.
OIIeHOYHOI0
cpeacTBa)
S-3JIEMEHTHI CamocrositenbHas | Tema 1. s - anemMeHTsl 1 Tpyninbl 2 18 4 - [TIpoMexxyTOUHBII
pabota (Cp2) IlepuoaguaecKkoi CUCTEMEBI recT Nel
JlaGopaTopHoe DneMeHTHI 1, 2 rpynn 2 2 4 - Ortuer no
3ansaTtue (JIa6l) mabopaTopHOi
pabote Nel
CamocrosrenbHast | Tema 2. s-371eMEHTBI 2 TPpyIIIb 2 18 4 - IIpomexyTOUHBIN
pabora (Cp2) [Teprnonnueckol CHCTEMBI. recT Ne2
KommiekcHbie coequHeHusl.
KecTkoCTs BOAEI
Moayns 2. Jlexmms (JIek2)  |p-smemenTsl 13 Tpynms 2 2 - -
P-3JIE€MEHTHI [Iepuoanueckoi CUCTEMBI
CamocrositenbHas | Tema 3. p — anemeHTsl 13 rpynmbl 2 28 4 - [TIpoMexxyTOUHBII
pabota (Cp3) [leproanueckoi CUCTEMBI recT Ne3
CamocrosrenbHas | Tema 4. p — anemeHTs! 14 Tpynmsl 2 40 4 - IIpomexyTOUHBIN
pabora (Cp4) [Teprnonnueckoil CUCTEMBI rect Ned
CamocrosrenbHas | Tema 5. p — anemeHTs! 15 rpynmsl 2 50 4 - IIpomexyTOUHBIN
pabora (Cp5) [Teprnonnueckoil CUCTEMBI recT Ne5
JlaGopatopHoe OnemeHThl 15 rpynisl 2 2 4 - Oruer no
3ansTue (J1a62) mabopaTopHOH
pabote No2
CamocrositenbHas | Tema 6. p — 31eMeHThI 16 Tpynibl 2 50 4 - [TpoMexxyTOUHBII
pabota (Cpb) [leproanueckoi CUCTEMBI recT Neb
CamocrositenbHas | Tema 7. p — 3ineMeHTsI 17 Tpynibl 2 40 4 - [TpoMexxyTOUHBII
pabora (Cp7) [Teprnonnueckoil CUCTEMBI rect Ne7
CamocrosrensHast | Tema 8. Bonopoa 2 10 4 - IIpomexyTOUHBIN
pabora (Cp8) recT Ne§




DopMBbI TEKYLLET0

. KOHTPOJIS
Monyas (pasnes) Bunn HaI/lMeHOBaHIile TeM 3aHATHI Cemectp Oo0bem, BasLint HNuTepakTuBb, (HaMMeHOBaHMe
y4eOHoi1 padoThl (yueOHoOM padoThI) q. q.
OIIeHOYHOI0
cpeacTBa)
Monyib 3. CamocrositensHas| Tema 9. d-meTaiisl 1 UX COCTUHECHMUS. 2 85 4 - [TIpoMexxyTOUHBII
d-ameMeHTsI pabora (Cp9) OnemMenTsl 3, 4 rpynn [lepuoguyeckoit recT Ne9

CHUCTEMBI. DJIEMEHTBI 5 TPYIIIbI

[Tepuoanueckoit cuctemMbl. DIEMEHTHI

6 rpynnsl [lepuoandyeckoil CUCTEMBI.

OnemenTs! 7 rpynnsl Ilepuogunueckoit

cuctemsl. DnemMeHTsl 8-10 rpynn

[Tepuoanueckoit cuctemMbl. DIEMEHTHI

11 rpynmsl [lepuoandeckoi CUCTEMBI.

OnemeHTsl 12 rpynmbl

[Tepuoanueckoit CUCTEMBI
JlaGopaTopHoe DnemenTsl 8-10 rpynm 2 2 4 - Otuer no
3ansaTue (JIa63) mabopaTopHOit

pabote Ne3
Kontposnb [ToaroroBka k 3K3aMeHy 2 8,65 - - Bomnpocsr k
bk3ameHy Ne 1-52
IIpomexyrounas |IIpomexxyrouHas arrecTanus 2 0,35 - - Bompocs! k
arrectarus (ITA) |(9x3amen) bk3ameny Ne 1-52
Hrorosoe Hrorosoe TectupoBaHue 2 2 52 - TecToBbIE BOIIPOCHI
TECTUPOBAHUE No1-600
360 100

CxeMma pacyera utorosoro damuia «(Cymma + T)» - cymma GaJijioB 1O BceM y4eOHBIM MEPONPHUATHSIM, MIPETyCMOTPEHHBIM B Kypce + cyMMma

OaJUIOB IO BCE

M [IPOMEKYTOUYHBIM TECTAM I10 KypCy.




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

HpI/I peam3ani OUCHUIUIMHBI HCIIOJIB3YCTCA CCTCBASA TCXHOJIOTUA - HU3YUYCHHUC KypcCa
MIOCPEJICTBOM DJICKTPOHHBIX y4eOHO-METOJMUECKUX MaTepHajioB, pa3MEIICHHBIX B OOydaromien
CpeJie C UCIIOJIb30BAaHNEM KOMITBIOTEpA, MOAKIIOYCHHOTO K ceTH VIHTepHeT.

6. MeToandyecKkue YKazaHud MO0 OCBOCHHUIO 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 5KBUBAJICHTA METAJLJIA.

H3yunB faHHBIA MOAYJIb, CTYIEHT J0JI7KEH:

UMETh MpPEJCTaBI€HUE 00 OCHOBHBIX MOHATUSX U 3aKOHaX XHMHHU; KiaccU(UKaLUU
HEOPraHUYECKUX BEILECTB; COBPEMEHHON TEOPUM CTPOCHUU aTOMAa, KBAHTOBBIX YUCJIaX, IPABUIIAX U
NPUHIUNAX 3all0JHEHHUs AaTOMHBIX oOpOMTanell MHOTIO3JEKTPOHHBIX aToMoB; Ilepuoanueckoi
cucreme JI.M. MeHnneneeBa; XMMHUYECKOW CBSA3HM, €€ BHJAX, XapaKTEPUCTHKAX, THOPHIU3AINH,
METO/I€ BAJICHTHBIX CBSI3€H U METOJIe MOJIEKYJIIPHBIX opOuTaneil, rubpuauszannu, Metoze I minecny.

3HATh:

- OCHOBHBIC ITOHATHUA XUMHUHN (MOJIGKy.Ha, aToM, XUMHYECKUU 9JICMCHT, MOJIb, MOJISIpHAA
Macca);

- OCHOBHBbIC 3aKOHBI XUMHUHU (COXpaHeHI/IH MacCChl, IIOCTOAHCTBA COCTaBa, O6’beMHBIX
OTHOIIIEHUH, ABOTapo, ypaBHeHue MeHneneeBa-Kiarneilipona, 00beIMHEHHBIN Ta30BhIN 3aKOH);

- XMMHYECKHUI SKBUBAJICHT, 3aKOH YKBUBAJICHTOB;

- TEOpUU CTPOCHHS aTOMa, COBPEMEHHasl TEOpUS CTPOCHHS aTOMa;

- XUMHYCCKAA CBA3b: KOBAJICHTHAS, HOHHAA, MCTAJIJIMYCCKAad, BOAOPOAHAA

- METO/I BAJICHTHBIX CBA3€H U METOJl MOJIEKYJIIPHBIX OpOUTaNIeil;

- rubpuamn3anus, meroxa [ mecnm.

- MPOBOAUTH XUMUYECKHM SKCTIEPUMEHT U aHAINU3 MOJTYYCHHBIX PE3yJIbTaTOB;

- MPOBOJIUTH KOJIMYECTBEHHBIE PACUETHI 110 YPABHEHUSIM XUMUYECKUX PEaKIIUii;

- COCTaBJISITh 3JIEKTPOHHYIO KOH(MUTYpAINIO0 XUMUYECKUX 3JIEMEHTOB;

- ONPEIETATh TUIl XUMUYECKOM CBSI3U B BEIIECTBE U €r0 MPOCTPAHCTBEHHOE CTPOCHHUE;
- COCTaBJISITh CTPYKTYPHYIO (GOPMYITy BEILIECTBA.

MeTtoanueckue peKOMEHIAINH M0 H3YYEeHHIO MO/TY.JIsI

[Tpu ocBOEHMM MOJTYJIs1 HEOOXOIUMO:

- W3yYUTh Y4YEOHBI Marepuaj IO COOTBETCTBYIOLIEMY MOJAYJIIO JUCHUILIHHBI,
UCIIOJIb3Ysl JICKIIMOHHBIM MaTepuai v JINTepaTypy 110 JaHHON TEMaTHKE;

- aKIICHTHPOBAaTh BHMMAaHWE HA: OCHOBHBIX MOHATUSX W 3aKOHAX XUMHH;
KJIacCH(PUKAIUK BEIECTB; OOIIUX XMMUYECKIX CBOMCTBAX BEIIECTB OJTHOTO KJIacca; CTPOCHUH aToMa
¥l €r0 XapaKTePHCTHKAX; XUMUYECKOH CBSI3H, IPOCTPAHCTBEHHOM CTPOCHHHU MOJICKYJ H HOHOB.

- OTBCTUTH HA KOHTPOJIbHBIC BOIIPOCHI:



1. Uro Takoe oTHOCUTENBHAs aToMHas Macca? PaccunTaiiTe OTHOCUTENbHYIO aTOMHYIO
Maccy cepbl, eciu m(S)=5,3-10% r, am(C)=2,0-103 r.

2. PaccuuTaiite aOCOMIOTHYIO MacCy MOJEKYJIbl CEPHOM KHCIOTBI, €ClIH ee
OTHOCHUTEJIbHAS MOJIEKYJIsIpHAs Macca paBHa 98.
3. OTtHocuTenbHAs MIIOTHOCTh raza IO BOAOPONY, coiepsamiero 27,27% yriaepona u

72,73% xucnopona, paBHa 22. OnpenenuTe OTHOCHUTEIBHYIO MOJIEKYJISPHYIO MacCy ra3a M €ro
XUMHUYECKYI0 (hopmyiy.

4. OTHOCUTENBHBIC TNIOTHOCTH Ta30B MO BO3MyXY paBHbL: a) 0,9; 0) 3,17. Onpenenure
Mmaccy | 1 kaxnoro rasa.

5. Onpenenure, Kakoil 3To0 Metai, ecnu 1,6 T kanbuus U 2,615 © IBYXBaJIEGHTHOTO
MeTaJljIa BBITECHSIOT U3 KUCIOTHI OJJMHAKOBBIM 00BEM BOJOPOIA IPH OJHHUX U TEX YK€ YCIOBHUSIX.

6. Xnopun Metamia conepxut 69% xmopa. OTHOcUTENbHAs aTOMHAs mMacca MeTajlia
paBHa 47,9. Onpenennure CTENEHb OKUCIEHHS METaIa B ’TOM COEIUHEHUH.

7. [Tpu Temneparype 100°C u naBnennu 50 atm. ras anumaer oosem 10 v°. [Tpusenute
00BEM 3TOTO Ta3a K H.Y.

8. Yemy paBHa Macca | MOJIb S5KBUBAJICHTOB OJIOBAa B PEAKIIMIX €T0 BOCCTAHOBJICHUS: &)
Sn*" +2e = Sn**; 6) Sn*" +4e = Sn’

0. PaccunTaiiTe MOJIIpHYI0O MacCy »5SKBHUBAJICHTa JKejle3a B COCIUHEHHUSAX €ro ¢
KHCIOpooM, conepxamux a) 70 u 6) 77,8% xenesa.

10. Onpenenure SKBUBAJIEHT M MOJIAPHYIO MAacCy SKBHBAJEHTa HOHOB JKejle3a B
NpUBEeHHEIX peaknusax: a) Fe’” +1e = Fe?*; 6) Fe*" + 30H = Fe(OH);

1. PaccunraiiTe MOsIpHYIO Maccy 3KBUBaJieHTa MeTauia, eciau 0,029 r ero BBITECHSAIOT
u3 kucnotel 30 M Bomopoaa (H.y.).

12. CocTaBbTe JIEKTPOHHYIO KOH(DHUTYypaILHIO 2JIEMEHTa C aTOMHBIM HOMEpOM 25.

13. Omnpenenntre HAOOp KBAHTOBBIX YHCEN JUISI BCEX JEKTPOHOB AJIEMEHTA C aTOMHBIM
HOMEpOM 22.

14.  Omnpenenure TUII XUMUYECKOU CBS3HM B MOJIEKYJIAX YrapHOIO rasa, XJOpuaa JIUTUS U
paccMoTpHuTe 00pa3oBaHUE XUMUYECKOM CBSI3U MO METO/1y BAJIGHTHBIX CBS3EH.

15.  Omnpenenute NpOCTPaHCTBEHHOE CTPOEHHE MEHTaxIopuaa Opoma, TudTopHIa 0JI0Ba,
nepopomaT-moHa.

16.  Ilo Meromy MOJEKYJISIPHBIX OpOUTANIEH YCTAHOBUTE MOPSAOK CBSI3U B IMAHUA-UOHE H

okcune azora (II).
Monayasb 2. TepmoguHaMUKAa U KHHETUKA XUMHYECKHUX MPOLECCOB

Tema 1a00paTOPHOrO 3aHATHS:
OrnpezenieHe SHTAIBIINN PEAKLIUH.

H3yunB faHHBIA MOAYJIb, CTYIEHT J0JI7KEeH:

UMETh MpEJCTaBlIeHNE 00 SJHEPTeTUYECKUX U3MEHEHUSAX B CUCTEMAX, B KOTOPBIX TPOUCXOTUT
B3aUMOJICHICTBHE MEXIYy BEIIECTBAMM; CKOPOCTH XHMMHUYECKMX peakIuil M MeTojax ee
peryiupoBaHusl.

3HATh:

- TepMOJAMHAMHUYECKHE (PYHKIIMU COCTOSTHUS, Criocod u3 pacyeTa (3akoH ['ecca m ero
CJICZICTBHE);

- BIIMSTHUE TEeMIIepaTypbl Ha BO3MOXKHOCTh MPOTEKAHUS PEAKIMH B 3aBUCUMOCTU OT
YHUCIIEHHBIX 3HAYCHUH SHTAIBITHH U YHTPOITHH PEAKIUY;

- BJIMSTHUE HAa CKOPOCTbh XMMMYECKOHN peakIuu KOHLEHTpAlUU (3aKOH JEHCTBYIOLIUX
Macc);

- BIIMSIHME HA CKOPOCTh Peakiuu temneparypsl (nmpaBuwio Bant-I'odda u ypaBHeHHE
AppeHnyca);

- BJIMSTHUE HAa CKOPOCTh PEAKIMK KaTalu3aToOpOB;



- XHUMHUYECKOe paBHOBecHE U criocoOsl ero cMmenienus (npunnui Jle Hlarense).
yMeTh:

- MPOBOJAUTH XUMHUYECKHUI SKCIIEPUMEHT U aHAJIU3 MTOJTYYECHHBIX PE3YyJIbTATOB;
- ONpeNENATh BO3MOKHOCTh IPOTEKAHUS PEAKLIUU;

- PEryJIMpOBaTh CKOPOCTh XUMUYECKOW PEAKLIUH.

MeTtoauyeckue peKOMeHAAINH 110 H3YYeHUIO MOLYJIsI

[Ipu ocBoeHHH MOAYIISI HEOOXOAUMO:

- U3y4UTh Yy4eOHBIH MaTepuan IO COOTBETCTBYIOIEMY MOAYNIIO JUCHUILIUHBL,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy MO JaHHON TEeMAaTHKE;

- aKIICHTUPOBAaTh BHUMaHWE Ha: (YHKIHUAX COCTOSIHHS, 3akoHe l'ecca, romo- u
TeTepOreHHBIX MpoleccaxX, YHEPrul aKTUBAIMM, KOHCTAHTaX CKOPOCTU PEAKIUU M XHUMHUYECKOTO
paBHOBECHS.

- OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI:

1. IIpn coemunenunn 3,2 r xenesa c kuciaoponom Beiaenuiochk 40 k/bx Terua.
Paccuunraiite sHTaNnbNMI0 00pa3oBaHus okcua xenesa (II).

2. PaccuuTaiite TEMI0TBOPHYIO CIOCOOHOCTH METaHa.

3. PaccunTaiiTe KONMYECTBO TeMsa, KOTOPOE BBIAENHUTCSA TpH cropanud 50 m> cmecH,
cocrosen u3 50% kucnopoaa, 25% Bogopoaa u 25% yriekuciaoro rasa.

4. Caenaiite BBIBOJI O BO3MOXKHOCTH CaMOIPOM3BOJIBHOTO MPOTEKaHUS PEaKIUH B
CTAH/IAPTHBIX YCIOBHUAX, ecid u3BecTHO, uTo AH,Y = - 293 x/Ix, AS,” = 27 JIx/K.

5. Bo ckonbKO pa3 M3MEHHUTCA CKOPOCTh PEAKLUUHU IPU W3MEHEHHH TEMIIEpaTypbl Ha
30°C, ecu y = 3,0?

6. Kak usmenurcs vy razodasznoit peaxiuu 2A + 3B = 2C npu yBenueHUH J1aBJICHUS B
2 pa3za?

7. [Touemy vnp peakuu Na + H>O — otiimuaercs oT vy peakuuu Ca + H,O —?

8. N3menenne kakux (pakTopoB BBI30BET CMEIICHHE PAaBHOBECHUS 00paTUMOH peakiuu N
+3H> <> 2NHs; AHOP =-92 x/IX B CTOpOHY IIPSIMON peakuu?

9. BoruncnuTte ucxoaHble KOHLIEHTPALMU BELIECTB, €CJIM PABHOBECHBIE KOHIIEHTPALUU
u3BectHbl: 2NO + Clx > 2NOCI, [NO]J=1,5 mons/n, [Cl2]=1 moas/a, [NOCI]=0,5 momas/m.

10.  Omnpenenure dHEPruI0 aKTUBALMU PEAKLUH, ECIIM KOHCTAHTA CKOPOCTH PEAKLUU IIPU

283 K cocrasnser 0,4, a npu 303 K- 1,8.
Monayab 3. PacTBOpbBI M 3JIEKTPOXUMHYECKHE MPOLECCHI

TeMa JeKIIMOHHOTIO 3AHATHSA:
Konnurarusasie cBOMCTBa pacTBOPOB

Tema 1a00paTOPHOrO 3aHATHS:
Koppo3zus merannos.

HN3y4uB 1aHHBIA MOIYJb, CTYAEHT J10JIKEH:

UMETh TPEACTaBIeHHE 00 WCTUHHBIX pPacTBOPAX; CBOWCTBAX pacTBOPOB; CIOCO0AX
BBIPDOKEHHUSI KOHIICHTPAIIMM PAcCTBOPOB, 00 OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIIHIX;
AJIIEKTPOJIHOM TOTEHILMANe; 3JIEKTPOXUMHUYECKUX TPOLEccax: TajlbBaHUUECKHUX, SJIEKTPOJIN3a,
KOPPO3HH.

3HATh:

- COCTaBHBIE YAaCTH PACTBOPOB; KOJIMUECTBEHHOE BhIpaKEHHE COCTaBa PACTBOPOB;
- CBOMCTBA PaCTBOPOB HEAJIEKTPOIHUTOB U 3JIEKTPOJIUTOB;

- HanpaBlieHue OOMEHHBIX MPOIIECCOB B PACTBOPAX AJIEKTPOJIUTOB;



- METOAbI YpaBHUBAaHUA OKHCJINTCIbHO-BOCCTAHOBUTCIIBbHBIX peaKL{I/Iﬁ (MCTO,Z[
3JICKTPOHHOTO OajaHca M MOJIYpEaKIuii);

- TaJIbBAHUYCCKUC ITPOLCCChI U pa60Ty TraJlbBaHHYCCKHX 3JICMCHTOB,

- AJIEKTPOJIN3 PACILIAaBOB U BOJIHBIX PACTBOPOB JIEKTPOJIUTOB;

- 3aKOHBI JIEKTPOIIU3A;

- BUIBI KOPPO3UHU U MEXaHU3MBI UX TTPOTCKAHUS;

- CIIOCOOBI 3aIUTH METAJUIOB OT KOPPO3UU

- MPOBOANTH XUMHUYECKHI SKCTIEPUMEHT U aHAHU3 TIOTYYCHHBIX PE3yJIbTaTOB;

- TOTOBHTH PACTBOPHI 33JaHHOM KOHIICHTPALIUU

- OTIPEICIIATh KOHIICHTPAIIUIO PACTBOPOB;

- OTIPENIeNIATh CBOWCTBA PACTBOPOB;

- paccTaBiATh KO3 (OUIUEHTHI B OKACIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUSIX;

- COCTABJIATh TATbBAHUYECKHE MTPOIECCHI, OTPEACISTH MIEKTPOABIKYIIYIO CHUITY
raJIbBAHMYECKUX DJIEMEHTOB;

- COCTABJIATH TPOIIECCHI DIIEKTPOIIM3a PACIIIIABOB M BOJHBIX PACTBOPOB JIEKTPOIUTOB;

- OTIPEICIIATh KOJMYECTBA O0PA3YIOMINXCS HA AIEKTPOAaX BEIIECTB MPH IICKTPOIH3E;

- COCTABJIATH MPOIECCHl XHMUYIECKOH M AIIEKTPOXUMHUYECKON KOPPO3UH;

- noI0UPaTh CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3HUHU.

MeToauyeckne peKOMEHIAUMHU 10 U3YUYEHUI0 MOIYJIsl

[Ipu ocBoeHHH MOAYISI HEOOXOAUMO:

- U3YYUTh Y4eOHBI Marepwal IO COOTBETCTBYIOIIEMY MOJIYIIO JUCHUIUINHBEI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy M0 JaHHON TEMAaTHKE;

- aKIICHTUPOBAaTh BHUMAHUE HA: COCTAaBE pPACTBOPOB; CHOCO0AaX BBIPAKCHUS
KOHIEHTPAllUU PACTBOPOB; AJIEKTPOJIUTAX U HEDJIEKTPOJIUTAX; CBOMCTBaX HEAIEKTPOJIUTOB H
DJIEKTPOJIUTOB; METOMAX JJIEKTPOHHOTO OanaHca W TMONYPEaKIuil; TallbBAHUYECKUX MPOIECccax;
pabore rampBaHHYECKUX odyeMeHToB; pacuete OJIC; aHOAHBIX U KaTOAHBIX pEaKUUAX MpH
anekTponnse; 3akoHax apajes; TUMAX M MEXaHH3MaX Pa3IMYHBIX BUIOB KOPPO3UH; CIIOCOOaX
3alIUTHl METAJIJIOB OT KOPPO3HH.

- OTBETUThH HA KOHTPOJIbHBIE BOMPOCHI:

1. KakoB Thn XumMu4eckol CBsI3M B 3eKTposuTax? Kakue 31eKTpOoIuThl HA3bIBAKOT
noreHnuanbHeIMu? UcTuHHBIMUA?

2. Hanumure qucconmaruto a) cynbdura HaTpus u 0) ruapodocdara Kaius 1mo mepBoi
Y BTOPOU CTYIICHSIM.

3. Bripasute kKoHCTaHTY Aricconraii opToGochOpHON KUCIOTHI 10 TIEPBOM CTYIIECHH.

4. Omnpenenure crenens aucconuanuu 0,01 M pactBopa ykcycHON KHCIOThI, eciau K=
1,74-107.

S. Uro moxa3bpiBaeT M30TOHUYECKUN K03 ¢uiment? Kakas cBA3b CYIIECTBYET MEXIY
CTENEHbIO AUCCOIMAIIMU AJIEKTPOJIUTA U U30TOHUYECKUM KO3 puiinenTom?

6. Omnpenenute temmnepaTypsl kumenuss u 3amep3anus 0,01 m pactBopa cynbdata
HAaTpUsl, €CJIM CTENEHb IUCCOLMAMU coCTaBseT 54%.

7. UTo Ha3BIBAIOT MOHHBIM MPOU3BEACHUEM BO/IbI? UeMy OHO paBHO?

8. Omnpenenure pH a) 0,1 M pactBopa KOH u 6) 0,1 M pactBopa NH4OH (Kg=1,74-10
5)'

9. OmnpesiennTe PacTBOPIMOCTS THAPOKCH 1A ATIOMHUHMSA, ecin ero ITP = 5,7-10732,

10. Paccuwnraiite ocmotudeckoe nanenue 0,002 M pactBopa OeH30I1a IPU TeMIIepaType
17°C.

11.  Hanumure ruaposns ciaeayromuX COJIe U ONpeneIuTe Cpey UX BOAHBIX PACTBOPOB:

NaNOs3, ZnClp, Na;S, CH3COONHa.



12.  CocraBbTe CXeMy ABYX TaIbBAHUYECKUX 3JIEMEHTOB, B OJJHOM M3 KOTOPBIX KOOAIbT
CJIy’KUJI OBl KaTOZIOM, a B JIpyroM — aHoJoM. Hanumure ypaBHEHMs peaklui, IPOUCXOIAIINX IPU
paboTe ITHX PJIEMEHTOB.

13. ["anbBaHMYECKHIT STIEMEHT COCTOUT M3 XPOMOBOTO 3JIEKTpoJia, morpyxeHHoro B 0,01
M pactBop CrSO4, 1 cTaHAAPTHOTO BOJAOPOAHOIO 3j1eKTpoaa. Hanummre ypaBHEHUS 31EKTPOAHBIX
nponeccos. Uemy paBHa ero 3.4.c.?

14.  Kakum ypaBHEHHEM KOJIMYECTBEHHO ONMCBIBAETCS IEKTPOIIN3?

15. UTto paccuuThIBaIOT ¢ momolbio ypaBueHus Hepucra?

16.  CocraBbTe cXxeMy 3JIEKTPOJIM3a BOJHOIO PAacTBOPA XJIOPHUJA HUKEIS HAa MHEPTHBIX
JNEKTPOAAX.

17. CocraBbTe CXeMbI 3JIEKTPOJIM3a BOJIHOTO pacTBOpa xJyopuaa xxenesa (1), ecnu: a) anox
JKEJIe3HBIN; 0) aHOJ| YTOJIbHBIN.

18.  PactBop coaepsxut monsl Zn>', Ni**| Fe’', Cu?" B omuHakoBoil koHLeHTpauuu. B

KaKou IIOCJICA0OBATCIBHOCTHU 3TH MECTAJIJIbI 6y,HYT BBIACIIATHCA IIPU SJICKTPOJIN3C, €CIIN HAIIPSAKCHUC
JOCTAaTOYHO JJIA BBIACICHUA 1000ro Merasia’?

19. Brruncnure Maccy HUKENS, BBIICIUBIIETOCS Ha KaTOAE MPU MPOMYCKaHUH TOKa CHIION
20 A yepe3 pacTBOp HUTpATa HUKEJSA B TEUEHUU 22 YaCOB.

20. [Tpu snextposnmse pactBopa conu ojosa (II) macca kaTona yBennuunacek Ha 4 1. Uto
MPOU3OIILIO MPU FTOM Ha OJIOBSIHHOM aHoj1e?

21. PaccuuraiiTe 00BeM KUCIOPOAA, KOTOPBI MOXET OBITh MOJYYCH MPHU DJIECKTPOJIU3E
TOKOM 5 A B TE€U€HHE 2 4acOB, €CIIM BBIXO/J] IO TOKY cocTaBisieT 85%.

22. [Ipu npoxoxkAeHUN Yyepe3 pacTBOP COJIM TPEXBAJEHTHOIO METalljla TOKa cuiion 1,5 A

B TeueHuu 30 MMH Ha KaToze Belaenuioch 0,18 r meramna. Berancianre MossipHyo Maccy MeTauia u
pacxo/1 AIEKTPOIHEPIHH, ECITH U3BECTHO, UTO HANPSKEHHUE B CETU paBHO 6 B, a BbIxo 1o Toky 72%.

23.  Kako# KOHTaKT sBIIsieTCsl Hanbosiee KOppo3noHHoomacHsIM Juis xkene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

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

25. Hanummre 371eKTpoXuMHUYECKHE POIECChl (AaHOAHBIM M KATOHBIN ), MPOTEKAIOIIHNE B

koHTakTe Al/Cu B pacTBOpe XJIOpHIa HATPHUS.

Cemectp 2. Kypc «O01IIag 1 HeOpraunyueckasg XuMus 2»

Moayas 1. s-3J1eMeHTBbI

Tema J1eKIIHOHHOTO 3aHATHSA:
s-aneMeHThI 1 rpynmnsl [lepronnueckoi cCucTeMsl.

Tema 1a00paTOPHOTO 3aHATHS:
OnemeHTts! 1, 2 rpymnm.

M3yunB faHHBIA MOAYJIb, CTYJIEHT J0JI7KEH:

UMETh INPEICTaBICHHE O KOMIUIEKCHBIX COCIMHEHUSAX, HOMEHKIAType KOMIUIEKCHBIX
COCAMHEHUH, YCTOWYMBOCTH KOMIUIEKCOB; OCHOBHBIX (PM3NYECKMX W XUMHUYECKHX CBOMCTBAX S-
3JIEMEHTOB, CIIOCO0AX MX MOJIyYeHHUs] U IPUMEHEHHUH; )KECTKOCTH BOJIbI U METO/IaX €€ YMITUCHHUS.

3HATh:

- HOMEHKJIATYpy KOMILUIEKCHBIX COCIMHEHUH, HX CBOWCTBA;

- CBOWCTBA S-3JIEMEHTOB, CIIOCOOBI MX MOJIYYECHHUS U IPUMEHEHHUS,

- KECTKOCTh BOJIbI U CIIOCOOBI €€ YCTPaHEHUsI.

YMeTh:

- onpenenaTs GU3NYecKue 1 XMMUUYECKHE CBOMCTBA S-2JIEMEHTOB;

- COCTABJISITh YPABHEHUS XMMUYECKUX PEAKLUI C YYACTUEM S-3JIEMEHTOB;

- OIIPEACIIATD KECTKOCTD BOJIBI;



- YCTPAHATH )KCCTKOCTH BOJBI.

MeToauyeckne peKOMEHIAUMHU 10 U3YUYEHUI0 MOIYJIsl

[Ipu ocBOCHMM MOTYIIST HEOOXOIUMO:

- U3YYUTh Yy4eOHBI Marepwal IO COOTBETCTBYIOIIEMY MOJIYIIO JUCHUIUINHBEI,
WCITONIB3Ys JICKITMOHHBIM MaTepraj v JINTepaTypy Mo JTaHHON TEMaTHKE,

- aKIICHTUPOBATh BHUMAHUE HA: HOMEHKJIAType KOMIUIEKCOB; CBOMCTBAX S-3JIEMEHTOB;
YKECTKOCTH BOJIBI U CITOCO0AX €€ yCTpaHEHHS,

- OTBETUThH HA KOHTPOJIbHBIE BOIPOCHI:

1. Ha3Barh yka3aHHbIE KOMIUIEKCHBIE COEIUHEHMS, ONMPEACIUTE COCTAaB BHEIIHEH W
BHyTpeHHell cdep, KomrmiekcooOpa3oBaTelb, JUTaHIbl, KOOPIWHAIMOHHOE YHCIO, 3apsiI
KOMILJIEKCOOOpa30BaTeIsl, HAMUIIUTE TEPBUYHYIO W BTOPHUYHYIO JHCCOLMAIMH KOMILJIEKCOB H
BBIPA3HTh sl HUX KOHCTaHTY HecToMKocTh: [Rh(N2)2Cl2]CN, Ki[Ir(C204)2Cl2].

2. CocraBUTh XHUMHYECKHE (DOPMYJBI CIEIYIOMNUX KOMIUIEKCHBIX COCIUHCHHI:
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 nporieccbl Noay4YeHUs JIUTHS, HATPUsL, KaJlus AJIEKTPOIU30M PacIsIaBOB UX
COJIEH C YTOJIbHBIMU DJIEKTPOAAMM.

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

7. Kakne Meramipl Ha3bIBAIOTCSA MIEIOYHBIMH M TodeMy? YUTo OOIIero B CTPOCHHUH
BHCIIHUX 3JICKTPOHHBIX OGO.HO‘-IGK HUMCHOT aTOMBbI IICJIIOYHBIX METAJIOB?

8. Hamucats ypaBHeHUs TUApOIN3a: a) KapOoHaTa HaTpus; 0) docdara Kamusl.

9. Hamucars ypaBHEHHs peakiui, IpU IIOMOLIM KOTOPBIX MOXHO OCYIIECTBUTH
IpEeBpaLCHHUS:

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

10.  Kakue BemecTBa B TEXHUKE Ha3bIBAOT: KAJIbLIUHUPOBAHHOM COJI0M, KpUCTAUINYECKOU
CO0M, MUTHEBOM COJION, KAyCTUYECKOU COJI0M?

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

12. Hanwmcare ypaBHEHHMs peakUMid TPH MOMOIIM KOTOPBIX MOYKHO OCYIIECTBUTh
IPEBPALLCHUSL:

a) Ca — CaO — Ca(OH); — CaCO3 — Ca(HCO3)>, — CaCO3; — CaO
0) Mg — MgCl, - Mg(OH)2 — MgCl, — MgSO4

13. Tlouemy mnpu u3y4eHHUU 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.

MopnyJsb 2. p-3j1eMeHTBbI

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

Tema 1a00paTOPHOrO 3aHATHS:
OnemeHThl 15 rpynmsl.

H3yunB faHHBIA MOAYJIb, CTYJIEHT J0JI7KEH:



UMETh TIPEJCTABIIEHUE O OCHOBHBIX (DM3MUECKHX M XUMHUYECKHX CBOMCTBAX P-AJIEMEHTOB,
croco06ax ux MoJIy4eHUs: U IPUMEHEHUH.

3HATh:

- OCHOBHbIE (pU3NYECKNE CBONCTBA P-3JIEMEHTOB;

- XUMHUYECKHE CBOMCTBA P-AJIEMEHTOB;

- CIOCOOBI TOJTYYEHUS P-3JIEMEHTOB U UX COSAMHEHMUIA;

- MPUMEHEHHE P-2JIEMEHTOB M UX COCTUHEHHUI.

- MPOBOJIUTh XUMUYECKHUM SKCIIEPUMEHT U aHAJIU3 TIOJYUYEHHBIX PE3yJIbTaTOB;
- COCTaBJISITh DJIEKTPOHHYIO KOH(MUTYPALIUIO P-3JIEMEHTOB;

- ornpeneniaTh Gu3nYeckre 1 XUMHUECKUE CBOICTBA P-3JIEMEHTOB,;

- COCTABJISITh YPABHEHUS! XUMUYECKUX PEAKIUI C yYACTUEM P-2JIEMEHTOB.

MeTtoanueckue peKOMEHIAINH M0 H3YYEeHUIO MO/Y.JIsI

ITpu ocBOECHMM MOJTYJIs1 HEOOXOIUMO:

- W3y4UTh Y4YEOHBId Marepuaj [0 COOTBETCTBYIOLIEMY MOJAYJIIO JUCHUILIHHBI,
UCIIOJIb3Ysl JICKIIMOHHBIM MaTepuai v JINTepaTypy 110 JaHHON TEMAaTHKE;

- aKIIEHTHPOBAaTh BHMMAaHWE Ha: CBOWCTBaX P-dJIEMEHTOB; CIOCO0AX IOIYYCHHS p-
DJIEMCHTOB U UX COGI[I/IHCHPlﬁ; MMPUMCHCHUH P-2JICMCHTOB U UX COGHHHGHHﬁ;

- OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

1. YeMy paBHa BaJCHTHOCTh O0Opa: a) B HOPMAJIHLHOM U 0) B BO30YK/IEHHOM COCTOSIHUU?

2. Kakune coennHEHUST MOKHO TTOJIYYHTh, ©Mesl O0p, MarHUid, COSTHYIO KUCTIOTY?

3. B kakux peakuusix Beiiensercs Bogopoa? a) Al + NaOH —; 6) Al + H,O —; B) Al +
HNO3(pa36) —; F) Al + H2SO4(pa36) —

4. Kakwue BemiecTBa 00pa3yroTcs B pe3yibTaTe TUAPOIN3a: a) Cylbhuaa aTroMIUHNS; 0)
cynbdarta arOMUHUSA?

5. Kakum o0pazom MoxHO nonydnts CO2 B 1a00paTOpHBIX YCIOBUIX?

6. Urto Takoe «pactBopuMoe cTtekyio»? ['ae oHo npumensiercs?

7. [Mpouzotiget mu peakunu Mexay SnCly u FeCls, Pb(NO3)2 u FeCl,?

8. [ToueMy nipu paCTBOPEHUHM COJIEH 0JI0BA B BOJIE PACTBOP MOJYHYAETCS MYTHBIM?

9. UeM 00BSCHSETCS XUMHYECKasi TACCUBHOCTH CBOOOHOTO a30Ta?

10. B kakue BemecTBa MPEBpPAIIAIOTCA HEMETAJUIBI TPU  JIEUCTBUM HA HUX
KOHLIEHTPUPOBAHHOMN a30THOM KuC0ThI? Kakue MeTaibl pacTBOPSIIOTCS B HEM?

11.  Hamwmcares xumuueckue GOpMyasl KUCIOT — opTrodochopHOoi, audhochOopHOH,

dochopucroit U (HocHopHOBATUCTOM, YUHUTHIBAS, HYTO TPEThsS JBYXOCHOBHAs, a dYeTBEepTas
onHoocHoBHA. KakoBa crenens okuciaeHus ¢pochopa B HuX?

12. CpaBHUTh KHUCIOTHO-OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
OKCHJIOB, THIPOKCHJOB, COJIEH MBIIIbsIKA, CypbMbl M BHUCMyTa. HammcaTtb COOTBETCTBYIOIIHE
YpaBHEHUs PEaKLIUiA.

13. [IpuBecTr MexaHN3M 00pa30BaHUs HOHA THAPOKCOHUS.

14. Kakue w#3 mpuBENEHHBIX COEIUHEHUN SIBISIOTCA TPOU3BOJHBIMU IEPOKCUIA
Bozopoaa: MnO», BaO», SnO,, CaO», PbO,.

15. Hanucate ypaBHEHMS CTyneHYaTOM IMCCOLMALMU CEPOBOJOPOAHON KuciaoThl. Kax

OyIyT cCMeniaThCs PaBHOBECHS NMPU MPUOABICHUU: a) CEPHOM KUCIOTHI, 0) HUTpaTra CBUHIIA; B)
ies104u?

16. Yrto Oymer mpouCXOAUTh MPU JEHCTBUM KOHIICHTPUPOBAHHOM CEPHON KHUCIIOTHI Ha: a)
Opomun Hatpus; 0) yriepox; B) cepy? CocTaBUTh YpaBHEHHUS pEakIMif, MPOTEKAIOIUX MpU
HarpeBaHuHU.

17. CKOJIBKO MOJIEKYJ U aTOMOB COJICPKUTCS B 5,6 71 BOAOpOAa MU H.Y.?

18. CKOJIBKO TpaMMOB IIMHKa HAJ0 B3sITh, YTOOBI NMPH B3aUMOACHCTBUU C CEPHOU
KHCJIOTOM MOJTy4YuTh 5,6 11 BOJOpOIa IpH H.Y.?



19.  OOBACHUTH 3aKOHOMEPHOCTh HM3MEHEHUS OKHCIHMTEIbHBIX CBOMCTB TaJIOTCHOB Ha
OCHOBaHUU CTPOCHHUS 3JIEKTPOHHBIX 000JI0UEK UX aTOMOB.

20. OOBSICHUTB, MOTYT JIH B PACTBOPE COBMECTHO CYIIECTBOBAThH CIICIYIOININE BEIIECTBA:
a) OpomHass BoJa W CEpPOBOJOPOA; O) XJOpHAs BOJa M XJOPOBOJOPOA: B) XJIOpHas BOJA H
OpOMOBOIOPO/T; T) XJIOpHAs BOAA U Moau Kamust, xiopun sxenesa (I1I) u monun xamms.

Moayas 3. d-3j1eMeHTBI

Tema 1a00paTOPHOrO 3aHATHS:
DnemenTsl 8-10 rpymni.

N3y4yuB 1aHHBIA MOAYJb, CTYAEHT J10JI2KEH:

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

3HATh:

- OCHOBHBIE (pr3nUecKue CBOMCTBA d-2JIEMEHTOB;

- XHMHYECKHE CBOICTBA d-2JIEMEHTOB;

- crocoObI moJTydeHus d-37IeMEHTOB M IX COSAMHEHU;

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

- MPOBOANTH XUMHUYECKHM SKCTIEPUMEHT U aHAIHU3 TIOTYYCHHBIX PE3yJIbTaTOB;
- COCTABJISITH JIEKTPOHHYIO KOHPUTYpaIuio d-3JIeMEeHTOB;

- oTmpeAensaTh (U3nIeCKue U XUMUIECKUE CBOKCTBA d-32JIEMEHTOB;

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

MeTtoanyeckue peKOMeHAAMH M0 U3YYEHHI0 MOTYJIs

[Tpu ocBOECHMM MOJTYJIs1 HEOOXOIUMO:

- U3Y4UTh Yy4eOHBI MaTepuan IO COOTBETCTBYIOIIEMY MOMAYNIO JUCIUIUINHBL,
UCIIOJIB3Ysl JICKIIMOHHBIM MaTepuai v JINTepaTypy 10 JaHHON TEMaTHKE,

- aKIICHTUPOBAaTh BHUMaHWE Ha: CBOMCTBaX d-3JIEeMEHTOB; crocobax momydeHus d-
JJIEMEHTOB U UX COGI[I/IHCHI/II\/'I; MMPUMCHCHUHA d-BHeMeHTOB " ux COGHHHGHHﬁ;

- OTBETUTHh Ha KOHTPOJIBHBIC BOTIPOCHI:

1. Hanwucars snextponHbie hopMyisl Menu, cepedpa, 30510Ta.

2. B 4Wem MOXHO pacTBOPUTh 3JEMEHTHI NOArpynmbl Meau?  Hamwmcath
COOTBETCTBYIOILINE YPABHEHUS PEAKIIUIA.

3. CocraBuTh cxemy 3J1ekTpoau3a cynbbara meau (I11) Ha cepeOpsIHBIX AIEKTpoIax.

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

5. VYkazarb cpeau MEepeurCICHHBIX PEaKIUid Te, B KOTOPBIX BBIACISAETCS BOAOPOI: a)

[IUHK + TUIPOKCH]T Kalust; 0) pPTYTh + COJISTHAsI KUCJIOTA; B) IMHK + cepHas KucioTa (pas0.); T) kKaaMuit
+ azotHas kucnota (pa3o.). CocTaBUTh ypaBHEHUS PEAKITUN.

6. B yem MOXHO pacTBOPUTH TUAPOKCHU] IIMHKA?

7. Kaxkoe BemecTBo MOXHO HCIIOIB30BATh IS CIASAYIOIIMX MPEBPAIICHHUI: a) IIMHK —
uHKat HaTpus; 0) Hutpar prytu (II) — okena prytu (I1I). CocTaBuTh ypaBHEeHHS peakLUid.

8. Kakue coennHenns oOpas3yroTcs pH pacTBOPEHUN THAPOKCHJIOB IIMHKA U KaJIMHS B
pactBope ammuaka? CocTaBUTh ypaBHEHUS PEAKIUI.

9. Kakue BemecTBa 00pa3yroTcs HpH THAPOIN3E XJIOPUIOB 3JIEMEHTOB ITOATPYIIIBI
TUTaHa?

10.  B0O3MOXHO JIM CyIIECTBOBAHKE B BOAHKIX pacTBopax noHos Ti*", Zr*" Hf*,

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

12.  Jomucats ypaBHenus peakuwmii: a) TiCl, + HCl —; 6) TiO2 + BaCO3 —; B) TiCls +
H>O —.
13. Kaxkue mpocThie U ClI0KHBIE HOHBI 00pa3yeT BaHaauii? [IpuBecTr ux cocras u 3aps.



14.  llpuBectu CTpyKTypy aToMa BaHaJHUs B HEUTPAJIbHOM COCTOSHMM U B CTEIEHU
OKHCJICHUS, B KOTOPOU BaHAIUH SIBIISIETCS TOMOJIOTOM (ocdopa.

15. Kak u3MeHSI0TCS KHCIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB BaHAJus B CIEIYIOIIEM
pany: VO, V203, VO2, V205?

16. 3aKOHYMTH YPaBHEHMSI OKUCIUTEIBbHO-BOCCTAHOBUTEIbHBIX PEAKIINMN:

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

17. JuxpoMatsl yCTOMYMBBI B KUCIION Cpelie, XpOMAaThl — B IIEI04YHOU. [Ipu n3menenun
peakuuu cpenbl MPOMCXOAWUT B3aMMHOE IPEBPALICHHME XPOMATOB M AMXpoMaroB. COCTaBUTH B
MOHHOW (popMe ypaBHEHHs peakluil B3aWMOJCHCTBHA: TUXpoOMaTa Kaylds W THAPOKCHAA Kallus;
XpoMmaTta KaJIis U CEpHOU KUCIJIOTHI.

18.  CocTaBUTh ypaBHEHHUE PEAKLUU PA3JI0KEHUSI IPU HArPEBAaHUM AMXPOMATa aMMOHHMSIL.
K xakomy TuIy peakuuii OTHOCUTCS 3TOT mporecc?
19.  Kak u3MeHsiercs yCTOWYMBOCTh COCIUHEHHUN Xpoma, MoiMOAeHa M BoibppaMa B

BBICIIIECH CTeNEeHH OKUcieHus1? [IpuBecTr mpuMepbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIii, B
KOTOPBIC BCTYIIAKOT 3T COCAUHCHH.

20. Kaxkoit mpoyKT mosryqaercs mpu MOAKUCIEHUN pacTBOpa MoOJIMO1aTa aMMOHUS?

21. Hanucath 31eKTpOHHBIE U 3NEKTPOHHO-rpadudeckue dpopmyisi Mn’, Mn™, Mn'’.

22. IIpuBectu ypaBHEHUs peakLUii, TOKa3bIBAIOIIUE OTHOLICHUE METAIIIOB VIIB-rpymmst
K pacTBOpaM CEPHOM M a30THOM KUCIOT Pa3IMyHON KOHIIEHTPAIUH.

23.  Hcnonw3ys TabIHILy CTaHJIapTHBIX OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX

MOTEHITMAIOB, J0Ka3aThb BO3MOXKHOCThH MPOTEKaHUs peakinuu Mexay pactBopamu KMnOs u HCI.
Onpenenutb OKUCIUTEND, BOCCTAHOBUTEND, CPEAY.

24.  ComnocTaBUTh CBOMCTBA OKCHUIOB U THApoKcu0B Mapranna (VII) u xmopa (VII).

25. Hanwucars ypaBHEHUS peakuuil IUCCOLMALIAH 110 IIEPBOU CTYIIEHU CIAEAYIOIIMX COJICH:
a) (CoOH)>S04; 6) (NH4)2SO4-FeSO4-6H20; B) K3[Fe(CN)g].

26.  omucarb ypaBHEHHE peakluuu u nmonoodpars koddduuuents:: Fe:O3; + KNO; + KOH

!

— .
27. VYpaBHEHUSIMU  peaklUid J0Ka3aTh JBOMCTBEHHBIM XapaKTep OKHUCIUTEIbHO-
BOCCTAHOBHTEIBHBIX CBOHCTB oHOB: Fe?", Co?', Ni*™.
28. IIpuBecTn ypaBHEHUS peaklMil, MOKa3bIBaloIMe OTHomeHue wmetamwioB VIIIB-

TPYIIIBI K PACTBOPAM CEpHOM U a30THOM KUCIIOT Pa3IMYHON KOHLICHTPALIUH.



7. OueHoYHBIE CPeICTBA

7.1. IlacmopT OEHOYHBIX CPEICTB

Koa koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBaHue

Cemect
p (WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA

1 OIIK-1 Bonpocs! k sx3ameny Ne 1-50

TecTtoBsie Borpocsl Nel-600

OtyeTsl 110 J1abopaTopHbIM padotam Nel -
3

2 OIIK-1 Bonpocs! k sx3ameny Ne 1-52

TecTtoBsie Borpocsl Nel-600

OtueTsl N0 1abopaTopHbIM paboram Nel-
3

7.2. Tunosble 3aJaHUS WJIN UHbIE MATEPHUAJIbI, HEOOXOAMMBbIE JIJIsl TEKYLIEro
KOHTPOJIA

7.2.1. OT4er mo Ja00OPATOPHOI padoTe

Cemectp 1 «Kypc o0masi 1 Heopranmuyeckasi xumus 1

JlaGoparopHas padora Nel «OnpenesieHue MOJIIPHOM MacChl IKBUBAJIEHTA METAJLIIA))

Heab: onpenenenrne MOJISIPHONW MACChl SKBUBAJICHTAa METaJllIa YKCIIEPUMEHTATHHBIM ITyTEM.

OnpiT. OnpeneneHue MOJISIPHOH MAacchbl IKBUBAJIEHTa MeTAa/LIa M0 00bEMY BOJA0PO/A,
BBITECHEHHOT'0 U3 PACTBOPAa KHCJIOTHI.

Omnpenenenne MPOU3BOAUTCS C TTIOMOIIBIO TTprbopa (puc.1), COCTOAIIETO U3 U3MEPHUTEIBHON
oropetku (1) Ha 25...50 mn, nByxkosneHHOU npobupku OcTBanbiaa (2) U ypaBHUTEIbHON CKISIHKH
nuu O6ropeTku (3).

1. B omno wu3 xomen mnpobupku OctBanbra (2) TOMECTUTE HABECKYy MeTallia,
MOJIYYCHHYIO y JJabopaHTa.

2. B npyroe koneno Ha 1/4 yactk ero 06bEmMa HanelTe pacTBOpP COMSTHON KUCIOTHI.

3. [TnotHO 3akpoiite npodbupky OcTBanbaa (2) mpoOKOH 1 3aKpenuTe €€ B IITaTHUBE.

4. [IpoBepbTe mHpuUOOP HAa TEPMETUYHOCTb, MJIS YEro ypaBHHUTENbHbIM cocyx (3)

nogaumuTe Ha 10...15 cM 1 3akpenuTe B 3TOM MoOJ0KeHUH. Eciiu mpubop repMeTH4eH, TO YpOBEHb
KUJKOCTH B HEM OCTAaeTCs MOCTOSIHHBIM. Ecnmu mpubop He repMeTHYeH, MPOBEphTE, TUIOTHO TN
3akpseiTa mpobdupka OcTBanbpaa (2) mpoOKoii.

5. VYcranoBure Oropetky (1) m cocyn (3) TakuM oOpa3oM, 4TOOBI KHUAKOCTh B HHX
HAXOJMJIaCh Ha OTHOM ypoBHE. OTMEThTE MOJI0XKEHUE YPOBHS KUIKOCTH (MEHHCKA) B OropeTke (1) —
V.

6. OCTOpOXXHO MOBEpHUTE MPOOUPKY (2) Tak, YTOOBI KUCIOTA MEPEIUIACh B KOJICHO, TIe
HaXOJUTCS METaJL.

7. [Tocne monHOTO pacTBOPEHUS METallla IPUBEIUTE 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 TepMOMETpa U 6apoMeTpa.

10. Pe3ynbpTaThl 3aMepoB 3aHeCcUTE B TaOIHITY 3.

11.  JaBneHHe HACHIIIEHHOTO BOJASHOTO Mapa BRIMUIIMTE U3 TaOIULBI 4 IPH TeMIepaType
OTIBITA.

12.  IIpuBemute 00BEM BBIIEIMBILETOCS BOJAOPOIa K HOPMAIBLHBIM YCIOBUSM (H.y. — P° =

760 mm. pr. cT., T° =273 K):



13.

P[fI)ZVHOZ — PHZVHZ .
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Paccunraiite MOJISIpHYIO MacCy S9KBUBAJIEHTa METaslIa:

o
My Vo,

maMe Ve
HZ

riae VQOH2 = 11200 my1/MOIB — MOJISIPHBIN 00BEM IKBHBAJICHTA BOJIOpOa (H.Y.).

BropeTku yKperuisiroTcs B IITATUBE U 3aMOIHSIIOTCS BOJAON. B HCX0THOM COCTOSTHUY )KUIKOCTh
B cocynax | u 3 nomkHa HAXOJUTHCS HAa OJTHOM YPOBHE.

i

Pucynoxk 1. Cxema mpubopa 1j1st onpenesieHuss MOJIIPHON MacChl SKBUBaJieHTa MeTaia: 1 —
U3MepUTeNbHas OIopeTKa, 2 — IByXKoJIeHHast mpobupka OcTBasnbaa, 3 — ypaBHUTENIbHAs O0peTKa

Tabnuua 3-Pe3ynbTaThl SKCIIEpUMEHTa

HaunmenoBanue O6o03HaueHNe 3HaueHue En. nsmepenus

Hagecka meramna m r
YpoBeHb B OIOpPETKE 10 ONBITA Vi MUIT
YpoBeHb B OIOpETKE MOCIIE OIbITa V> MJT
OO0beM BBIICTUBIIETOCS BOJOPO/1a Vi, =V2-Vi MII
TemmepaTypa OIbITa t e
TemnepaTypa onbiTa T=t+273 K
JlaByieHre HACBIIIICHHOTO BOSIHOTO TIapa h MM pT. CT.
ATMochepHOe TaBJICHHE P MM PT. CT.
JlaBneHue Bo1opoJia P, =P-h MM pT. CT.

Tabnuna 4-JaBneHue HaCHIIEHHOTO BOJISTHOTO Mapa

Temneparypa, [aBrnenue Temneparypa, JlaBnenue
°C HACBILLEHHOTO °C HAaCBILLIEHHOT O
BOJISIHOTO Tapa, MM BOJISIHOTO TIapa, 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 IMoa0O0pa BaJIEHTHOCTEH,
OIpeIeNINTe, KAaKOW MeTasll ObUI UCIIOJIb30BaH B OIBITE.

15. PaccuunTaiiTe OTHOCHTENFHYIO OIIUOKY KCIIEPUMEHTA!
m, —m
37}160 3)/(6”
A=t—""—>.100%
mammp
16. CrnenaiiTe BEIBOJ K paboTe.

JlaGoparopHas padora Ne2 «OnpeaesieHue JHTAJIBIIUA PeaKIIu»
Heab: ompexneneHue TemioBoro 3PQexra CUCTEMBbI, B KOTOPOU MPOUCXOAUT XUMHUYECKAS
peaxuus, ¥ SHTAIbINK PEaKUu B HECTAHJAPTHBIX YCIOBUSX.

Onpit 1. HeifTpaau3anus cepHOil KHCJIOTHI THAPOKCHIOM HATPHS B OHY CTATHIO

Jns HeWTpanu3anuMu CEpHOM KHCJIOTHI TMAPOKCUIOM HATpHUsl B OJHY CTaJHI0 CMEIIWBAIOT
HKBHUBAJICHTHBIC KOJTMUYECTBA KUCIOTHI U MIETIOUU 0 00pa3oBaHus cyib(ara HATpHs:

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

I. OtmepbTe UUIMHAPOM 3aJaHHBIN TIperoaaBaTeleM O0bEeM pacTBOpa KHCIIOTHI,
BBUIEHTE €ro B TEPMOCTATUPOBAaHHBIN cTakaH. OMyCTUTE B CTaKaH TEPMOMETP, 3aMepPbTE U 3alUIINTE
B Tabnuiy 1 Temreparypy pactBopa. TepMoMeTp He BEBIHUMAWTE U3 CTaKaHa 10 OKOHYAHUS OIBITA.

2. OTMephTe IPYyruM MUJIMHIPOM TaKO# ke 00beM pacTBOpa IIEIIOYH U OCTOPOXKHO, HO
OBICTPO BBUICHTE B CTaKaH C PACTBOPOM KHCIOTHL. OCTOPOKHO MEepeMelIaiTe, OTMETbTe HanboibIIee
W3MEHEHHUE TeMIIepaTyphl MpU 00pa30BaHUM CyIb(ara HaTPHSI.

3. BrinbTe TEpMOMeETp, BBUICHTE pacTBOpP M3 TEPMOCTATUPOBAHHOIO CTAKaHA,
GbuIbTpOBaNILHON OyMaroil TIHIATEIBHO BBICYIIMTE CTEHKH M JTHO CTaKaHa, IIOMECTHTE B HEro
TEPMOMETP U JAUTE OCTHITH 10 MPEKHEN TEMIIEPATYPBI.

4. 3anonaute Tabmauiyy 1 (BEeMMYMHBI TEIUIOEMKOCTEH | TUJIOTHOCTH PacTBOPOB
BBIMUINNTE U3 TaOIUIBI 3). BIMOTHUTE pacyeTsl.

Tabmuua 1-Pe3ynbTars! onbita 1

Bemectso | V, t D, C, n, 0, AH,
MJT °C r/em? JIx/r-°C | monb | JIox/n MOJIB kJ>K/MOIb
H2SOq4
NaOH
NaxSOq4

OnbIT 2. HeifTpaau3anus cepHOil KHCJIOTHI THAPOKCHIOM HATPHS B Be CTAAMHU

[Ipu HelTpanu3anuu CEpHOM KUCIOTHI THIPOKCUAOM HATPHS B JIBE CTAJNU SKBUBAJICHTHBIN
O6’beM I€JI04YU1 BHOCAT B ABA aneMa:

H>SO4+ NaOH = NaHSO4 + H2O; AH>
NaHSO4 + NaOH = Na,SOs4 + H>O0; AH> >
1. OTMephTe NUIMHIPOM 3aJaHHBIA B ONBITe 1 00BbEM pacTBOpa KHUCIIOTHI, BBUICHTE B

TEPMOCTAaTUPOBAHHBIN CTaKaH, U3MEPHTE TEMIIEPATYPy pacTBopa. TeMnepaTrypbl pacTBOPOB CEpHOM
KHCJIOTBI B ONBbITaxX 1 U 2 10JIKHBI ObITh OJTMHAKOBBI.

2. W3mepbTe IpyruM HUIMHIPOM MTOJIOBHHY SKBUBAJIEHTHOTO 00beMa pacTBOpa IIEI0UU
U OCTOPOXHO, HO OBICTPO BBUIEHTE B CTaKaH C PAacTBOPOM KHCIOThL. OTMETbTE TeMmuepaTypy
00pa3oBaHUs pacTBOpa TUAPOCYNb(arTa HATPUSL.

3. OTMephTe MUIMHAPOM €IIe TaKOH ke 00BheM pacTBOpa IIEJTIOYH W BBUICHTE €ro B
crakad. [lepemernaiite moay4eHHbIH pacTBOp Cynb(ara HATPHS U 3aMUILUTE €ro TEMIIEPaTypy.



4. BrbiHbTE TEpMOMETp M BBUICHTE COIECPKMMOE CTaKaHa, (HIBTPOBAILHONW Oymaroit
BBICYIIIUTE CTEHKH M JIHO CTakaHa. 3anojHuTe Tadbumiry 2. Cienante pacyeTsl.

Tabnwuma 2.
Pe3ynbTaTh! onbiTa 2
Bemectro | V, t, D, C, n, 0, AH,
MJT °C r/em’ JLx/r-°C | mone | JI>x/n MOTTB kJ[x/MoITb
H2SOq4
NaOH
NaHSO4
NaxSOq4
Tabmuma 3
TermnoeMKoCTh 1 TUNIOTHOCTh PaCTBOPOB
PacTBop t,°C p, r/em’ C, Ix/r-°C
H2SO4, 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, 1| 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

JlabopaTopHas padora Ne3 «Koppo3usi MeTan10B»
eab: o3HAKOMJIEHHE C AJIEKTPOXUMHYECKOW KOppo3ueH; ¢akTopamu, BIHSIONIUMU Ha
KOPPO3HI0; METOIaMU 3alIUThI OT KOPPO3UHU.



B pa6ote u3yuaercs kopposus xenesa. B pesynbrare kopposuu (Fe —2e” — Fe'?) B pactBope
nosnsioTest MoHbl Fe'2, KauecTBeHHas peakius Ha YKa3aHHBIE HOHBI:

3Fe*? + 2K;3[Fe(CN)s] — Fes[Fe(CN)s]2| + 6K+

cuHee oKpauueanue

Kopposuonnyto cpeny B ombiTax 1, 2, 5, 6 TOTOBbTE B TaKOM 00BEME, YTOOBI MOJHOCTHIO
IIOTPY3HUTH B HEE JKEIIE3HYIO CKPEIIKY.

OneIT 1. BiansiHMe aKTHBHOCTH KOHTAKTHPYIOLIEr0 METAJLJIA HA KOPPO3HUI0

1. BospmuTe Tpum ckpenku s Oymar. B ogHy BCTaBbTE TOHEHBKHHA KYCOYEK
METaJUIMYECKOT0 0JI0Ba, BO BTOPYIO — MEJIU, TPETHIO OCTABbTE B KAUECTBE KOHTPOJISL.

2. Jo6aBbTe B Tpu MPOOUPKH C BOJIOH O OJHOM Karuie pacTBOpa COJISTHON KHCJIOTHI, IO
2-3 xamu pacTBopa kpacHou kposiHoU connt K3[Fe(CN)s| u onmycTtrute B HUX CKPETIKH.

3. OTMeThTe UHTEHCUBHOCTh OKPACcKH BO BCEX TPEX MPOOHpPKax.

4. CrnenaiiTe BEIBOABI O CKOPOCTH KOPPO3UU B KAKJIOM ClIydae U HAITUIIUTE KaTOAHBIE U

AHOJIHBIE PEaKIUH.
OnpiT 2. Bausinue cpebl HA CKOPOCTbh KOPPO3HH

1. BossmuTe Tpu mpobupku. B nepByro HasielTe pacTBOp XJIOPHIa MarHus, BO BTOPYIO —
pacTBOp COJISTHOM KHUCIIOTHI, B TPETHIO — JUCTUIMPOBAHHYIO BOAY.

2. OIHOBPEMEHHO OIYCTUTE BO BCE MPOOUPKHU IO OJTHOM CKPEIKE.

3. Jlo6aBbTe uepe3 5-10 MUHYT B KaXayro MPOOHPKY MO 3 Karuld pacTBOpa KpacHOU
KPOBSIHOHM COJIH.

4. OOBsCHUTE MHTEHCUBHOCTH OKPACKH (BO BCEX JIM MpoOUpKax?), HAUIINTE yPaBHEHUS

MPOTEKAIOIIUX PEAKIUM, CAETANTEe BHIBO/I.
OnbIT 3. JJ1EeKTPOKOPPO3US MeTaIa

1. Haneiite B U-00pa3Hyto TpyOKy pacTBOp XJIOpH/Ia HATPHS.

2. Jlo6aBbTe B KaKI0€ KOJIGHO MO 2 Kaljk pacTBOpa KpacHOW KPOBSIHOM comu U
benondranenna.

3. [Torpy3ute B pacTBOp KeJI€3HBIE SIEKTPOAbI (CKPENKH) U MOAKIIOUUTE K 3JIEKTPOIaM
MOCTOSIHHBIN TOK.

4. OObsicHUTe HAOIIOICHUS U 3aHIINTE AHOHBIA U KATOIHBINM MTPOIIECCHI.

OnbIT 4. AHOHBIE U KATOJHbIE OKPbHITHS

1. Haneiite B a1Be nmpobupku mo 15-20 xanens pacTBOpa CepHON KUCIOTHI U J0OABBTE 110
2 Kamii pacTBOpa KPpaCHOM KPOBSIHOM COJIH.

2. Onycrtute B 0JIHY IPOOHPKY MOJIOCKY OIIMHKOBAHHOTO JKeJIe3a, B IPYTyI0 — JIY)KEHOTO,
MpEeBapUTENHLHO ClIEIaB Ha UX MOBEPXHOCTH IIYOOKHE LapATMHBI HOMKOM.

3. OtMmetbTe yepe3 5-10 MUHYT MOSBIIEHHE CUHEW OKpPAacKU B MECTe IapamnuH (B Kakou
npoOupke?).

4. OObsicHUTe HAOTIOACHUS M 3aMUIIUTE AHOIHBIM U KaTOAHBIN MPOLECCH AT KAXKI0H
rajbBaHONAPBHI.

OmnbIt 5. IIpoTekTOopHas 3ammTa

1. Jlo6aBpTe B ABE MPOOMPKHU C AMCTHILIMPOBAHHOW BOJOW MO OJHOM Karjie COJITHOU
KHMCJIOTBI U I10 IBE KaIlJIM PacTBOpa KPaCHOM KPOBSIHOM COJIU.

2. Onycrtute B 0JIHY TPOOUPKY CKPETIKY, B APYTYIO — CKPETKY B KOHTAKTE C ATFOMUHUEM.

3. OTMeThTe MOsIBICHNE MHTEHCUBHOM CHHEH OKpacku (B Kakoil mpooupke?).

4. OObsicnuTe HaAOMIOMCHUS. 3aNWINUTE KAaTOAHBIA M aHOAHBIM Tpouecchl. CruenaiTe

BbIBOJI. Kakyto posib BBINOJIHAET QIFOMUHUN?
OnpIT 6. [IpuMeHeHHe HHTMOUTOPOB

1. Haneiite B 1Be mpoOupku 1%-HbIi pacTBOp CEPHOM KUCIOTHI M 100aBbTE MO 2-3 Karum
pacTBOpa KpacCHOM KPOBSIHOW COJIH.

2. PactBopuTe B 0HO# npoOupke yporponuH (1 mmarens).

3. Onyctute B 00e mpoOupku mo oaHou ckpenke. Kakoit Hadmonaercs r¢dext? Kakyro

POJIb BBIMOJIHAET YPOTPOIIUH?



Cemectp 2. «Kypc 0011121 1 HEOPpraHunveckas XuMHUs 2»

JlabopaTopHasi pabora Nel «JuemenTs! 1, 2 rpynm»

Ieab: O3HAKOMJIEHWE C OCHOBHBIMM XWMHUYECKMMHM CBOWCTBAMH ILEJIOYHBIX METAJUIOB,
OepyILIHs, MarHUS, IIETOYHO3EMENBHBIX METAJNIOB M UX COSIUHCHHIA.

OnpiT 1. B3aumojaeiicrBue HATPUA ¢ BOA0I

Marnenbkuil Kycouek HaTpusi (pasMepoM C TOpOLIMHY) MUHIIETOM OCTOPOKHO H3BJIEYb U3
KEpOCHHA U OMYCTUTh B KPUCTAJUIM3ATOP C BOJAOH. 3amucaTh HaONIO/IEHUSI U YpaBHEHHUE peakluu
B3auMoJIeiicTBUA HaTpus ¢ Boaoi. K nmomyuenHomy pactBopy npubaButh 1 kammo ¢enondranensa.
OOBSICHUTH HAOIIOICHUS.

OnpIt 2. I[TosryyeHne nepokcua HaTpUs

[TuHIeTOM BBIHYTH U3 KEpOCHMHA HEOONBINON KyCOYEK HATPHS, OCYIIUTh (PUIBTPOBAILHOM
OyMaroi, TOMeCTUTh B THTeJIb U MOKeYb ropenky. [locne Toro kak MeTasun paciiaBUTCS, MOHKEUb
€ro IUIaMEHEM TOpEJIKH JI0 MOJIHOTO cropaHus. PacTBOpUTh MoOJydeHHbId TOpomoK B 10 mu
TUCTHITMPOBAHHOM BOJbI. HamucaTh ypaBHEHUs peakiuii 00pa3oBaHUsS NMEPOKCHUIA HATPUS U €TO
B3aUMOJICUCTBHUS C BOJIOH.

PaznenuTh pacTBOp HA JBE YACTH U MepeHecTH B npodupku. K o0enum vactsm npuOaBUTH 110
5 Kamenb pacTBOpa CepHOM KHUCIOTHL. K OgHOMY M3 pacTBOpOB MPHOABUTH HECKOJBKO Karlelb
pa3z0aBICHHOTO PacTBOpA MOIUIA Kallvsl, K IPYTOMY — HECKOJBKO Kamellb pacTBOpa MepMaHraHaTa
kanusg. OtmetuTh HaOmomeHus. Kakue cBOWCTBa TPOSBISIIOT B O0CMX PEAKIUAX TEPOKCHUIIBI?
Hamnncars COOTBETCTBYIOIINE YPABHEHUS PEAKIIUMA.

OmnpiT 3. KauecTBeHHAsi peakuysi HA MOH HATPUSA

Ha npenmeTHoe CTEKI0 MOMECTUTH HECKOJBKO Kaleilb HACBHIIIEHHOIO pacTBOpa XJIOpHAA
HATpUs, OCTOPOKHO BBIMAPUTH JIOCyXa, 3aTeM MpHOaBUTH HECKOJIBKO Kamellb pacTBOpa
nuHkypanunanerara Zn(UO2)3(CH3COO)s. PaccmoTpers KpucTaiisl B MUKPOCKOI, OTMETUTh MX
uBeT 1 popmy. Hanmcarb ypaBHeHHE peakIuu.

OmnbiT 4. KauecTBeHHAsl peakuys HA HOH KAJTUs

Ha npenmernom crekie k 1 kamsie ciierka noJIKUCIEHHOrO COJISTHOM KMCJIOTOM pacTBOpa COu
Kanust npubaBuTh 1-2 kamum pactBopa rekcanutpurokodansrata (I1I) mHarpus Naz[Co(NO2)s]. Uepes
HEKOTOPOE BpeMsi 00paszyeTcs >KENThI KpUCTAUTHYEeCKUuH ocanok. OTMeTuTh GopMy KpHUCTAIIJIOB,
UCIONIBb3Ysl MUKpOCKoOIN. HanucaTe ypaBHEHHE peakIuu.

OmnpiT 5. OxkpammBaHye IVIAMEHH COJISIMHU HIEJT0YHBIX METAJVIOB

CraipHyl0 TPOBOJIOKY, KOHEL KOTOPOW 3arHyT B YIIKO, CMOYHMTb PACTBOPOM COJISIHOM
KHCJIOTBI U IPOKAJIUTH €€. Ecin MOsSBUIIOCH OKpAlIMBaHUE IJIAMEHH, TO MTPOKATUBAHUE MTPOIOJKATh
JI0 UCYE3HOBEHHUSI IOCTOPOHHEN OKpacku. [lociie 3Toro KOCHYThCS pacKajle€HHON MMPOBOJIOKON CyXOu
COJIM HAaTPHsI ¥ BHECTH €€ B IuIaMsl Topenku. OTMETUTh OKpacKy miameHu. [IOBTOpUTE OIBIT C COIAMU
KaJusi, IMTUSL U pyouus.

OnplIT 6. ITosryyeHue ¥ CBOMCTBA THAPOKCHIA OepUJLIHS

B npoGupky BHectn 3-4 kamimu pa30aBICHHOTO PacTBOpa COJIM OCPUILTUS W MO KaruisiM
no6asysate 0,1 M pacTBOp rHIpoOKCHIa HATPHSI 10 0Opa30BaHMsI OCaJIKa.

PaznenuTh ocasiok Ha JIBE YacTH M MOMECTUTHh B MpoOUpkH. B onHy mpobupky npudaBuTh
COJISIHYIO KHUCTIOTY, B Apyryio — 40% pactBop ruapokcuaa HaTpusa. Uto Habmonaetrcs? Ha kakoe
CBOWCTBO THJIPOKCHAA OepHILIHs 3TO yKa3biBaeT? Hamucars ypaBHEHUS peakiuil.

OnpiT 7. IlosiyyeHne ruJApPpOKCHIA MarHusi U ero pacTBOpeHHe B KHCJIOTE, COJSIX
aMMOHHUSA

B npoOupky ¢ pacTBOpOM coiM MarHusi NMPUOaBIATH MO KaIlIsiM pPacTBOp ILIEJIOYU 10
oOpa3oBanus ocaaka. Ocalok pa3fenuTh Ha TPU YacTU M MOMECTHTHh B MpoOHMpku. B mepByro
npubaBiaTe 1o Karwisim 40% pacTBOp THAPOKCUAA HATpuUs, BO BTOPYIO — KOHIEHTPUPOBAHHYIO
COJITHYIO KHCIIOTY, B TPEThIO - HACHIIIEHHBIM PAacTBOp XJIOpHIa aMMOHHS. B Kakux mpoOupkax
HaOmoganock pactBopeHue ocaaka? O Kakux CBOMCTBax JTO CBUIETENbCTBYeT? Hammcartp
COOTBETCTBYIOIINE YPABHEHUS PEAKIUH.

OnpiT 8. KauecTBeHHAs1 peaKkusi HA HOH MATHUA



Ha nmpenmerHoe crekio kamHyTh 1-2 Kamam pactBopa conu marHus. Jlo6aButh 1 karmmro
pactBopa HCl u 2 xanm pactBopa ruapodocdara Hatpust NayHPOs. TTocie aToro nmpudasisTs mo
KaIUISIM PacTBOP THAPOKCHJIA AMMOHHUSA J0 00pa3oBaHMs XapaKTEPHOTO KPUCTATMYECKOTO OCaIKa
MgNH4PO4-6H20. IIpu 3TOM, €ciau ocaloK BBINAAET HE Cpaszy, CIEAYET MOTEPETh CTEKISHHOU
[AJIOYKOW O CTEKI0. PaccMOTpeTh B MHUKPOCKOIE IIOJy4EHHBIE KPUCTAUIBI ABOMHOW CONM H
3apucoBath ux. HanucaTte ypaBHEHHE peakiuu.

OnbIT 9. ITosryyeHne ruAPOKCHAA KAJIBIHS U €ro CBOlicTBa

[Tonp3ysch MUMNIIaMH MPOKATUTH HEOONBIION KycOUeK Mejla Ha MJIaMEHH FOPENIKH B T€UCHHE
HECKOJIbKUX MHUHYT. Ilocie 3Toro omyctuth 0Opa3oBaBLIMIICS TBEPIBIA MPOIYKT Pa3JIOKEHUS B
MpoOUPKY C TUCTHIUTMPOBAHHOW BOJoM. Kak Ha3piBaeTCs 3TOT MPOIECC B MPOMBINIICHHOCTH?
PactBOp ucnobiTath (eHONPTATIEMHOM, a 3aTeM MPOMYCTHTh Yepe3 Hero okcua yriaepoxaa (IV) us
anmapaTta Kumnma (cHadana HeMHOro, 3ateM H30bITOK). UTo Habmiomaerca? Hamwmcarh ypaBHEHUS
peakuuii. Kakue cBoiicTBa NposiBIISIET TMAPOKCUL KaTIbLUs?

OmnpiT 10. OKpamMBaHue IJIAMEHH COJIAMH LIEJI0YHO3eMeJIbHbIX METAJLI0B

CrajpHyl0 TPOBOJIOKY, KOHEL] KOTOPOW 3arHyT B YIIKO, CMOYHMTb PAcTBOPOM COJISIHOM
KHCJIOTBI U IPOKAJIUTh €€. Ecin MOsSBUIIOCH OKpalllMBaHUE IJIAMEHH, TO MTPOKAIMBAHUE MTPOIOKATh
JI0 UCYE3HOBEHHUSI IOCTOPOHHEN OKpackHu. [lociie 3Toro KOCHyThCS pacKajleHHOW MMPOBOJIOKON CyXOu
COJIM KaJIbLIWSI U BHECTH €€ B IuIaMs ropenku. OTMETUTh OKpacKy IuiameHu. [IoBTOpUTH OmbIT C
COJISIMH CTpOHIMA U Oapus. Onucats HAOII0JaeMbIe SBICHHS.

JlabopaTopnasi padora Ne2 «JuiemeHTsI 15 rpynnen

esab: 03HAKOMJIEHHE C XUMUYECKUMU CBOMCTBAMHU AJIEMEHTOB 15 TpYIIbI M UX COCAMHEHUMN.

Omnprt 1. ITosyyenne aMmmuaka

[TpuroroButh cmech u3 4 t xmopuaa ammonus NH4Cl u 4 r ramenoit uzectun Ca(OH)..
[lepenectu cmech B IpOOUPKY U 3aKPHITH MPOOKON C M30THYTOM ra300TBOIHON TpyOKoii. IIpoOupky
CO CMEChIO cllerka noaorpeTh. IlogHecTH K KOHIly ra300TBOJHOM TPYOKH JIAKMYCOBYIO OyMaXKKy,
CMOYEHHYI0 Bojod. Yto Habmomaercs? K KOHIy ra300TBOIHOW TPYOKH TMOJHECTH CTEKIISTHHYIO
MajouKy, CMOYEHHYIO KOHIICHTPHPOBAHHOW COJISTHOM KucioToi. Urto HaOmromaercs? Hammcartsb
YpaBHEHUs PEaKLIUiA.

OmnpiT 2. CBoOlicCTBAa aMMHAaKAa 1 HOHOB AMMOHUS

1) B3sarp aBe npobupku. B nepByto Hanute HeMHOTO pactBopa conu meau (1I), Bo Bropyro —
comm Hukens (II). 3atem m06aBiATH K HUM IO KaIIIM KOHIICHTPUPOBAHHBIM PACTBOP aMMHaKa 10
pacTBOpeHHUsl BBINMABIIMX BHadaje ocaakoB. OTMeTuTh HaOmogaeMble sBieHUs. Hamucatsb
ypaBHEHHUs peaKiuii 00pa3oBaHus M'MAPOKCHIOB M UX Mepexo/a B KomriekcHble noHbl [Cu(NH3)4]*"
u [Ni(NH3)4]*".

2) B npoOupky BHecTH 2-3 karu OpomMHOUM Bonbl M 1-2 karmum pacTBopa ammuaka. Kak
U3MEHHUTCS OKpacka OpomMHON Boabl? Hamucath ypaBHEHHE peakLUH, YUYHUTHIBas, YTO aMMHaK
OKHCIISIETCS 1O CBOOOHOTO a30Ta.

3) Buectn B mpoOupky 1-2 kamam pacTBOpa INepMaHraHata Kaiauss ¥ 3-5 Kamenb
KOHIEHTPHUPOBAHHOTO pacTBOpa aMMuaka. [lonydeHHyto cmech ciierka nojgorpets. Kak usmensercs
OKpacka pactBopa? Hammcarb ypaBHEHME pEakLUM, Y4YUTHIBas, UYTO aMMHAaK OKUCISETCS J0
CBOOOJHOIrO a30Ta, a MepMaHraHaT Kajus B IIEJOYHOM Cpele BOCCTAHABIMBAETCS 1O OKCHJA
maprasua (IV).

OmnpiT 3. CBolicTBa 230THCTOM KMCJIOTHI M ee coJiei

1) B mpobupKy HaIUTh HEMHOTO KOHIIEHTPUPOBAHHOTO pacTBopa HUTpUTa HaTpus NaNO2 u
OPWINTh Pa30aBIIEHHYIO CEPHYIO KHCIOTY, 3aTeM OXJaauTb. OTMETUTh H3MEHEHUE OKpPACKH.
Hanucate ypaBHeHue peakuuu, umes B Buay, uro HNO: Beigenser N2Os, paznaratomuiics Ha NO u
NO:a.

2) B npoOupky HaiuTh HEMHOTo pactBopa auxpomara kamus KoCrO7 u pazbaBiieHHOM
cepHoil KucnoThl. J[06aBuTh pacTBop HUTpHTa HaTpus. Crerka Harpetrb. HaOmromaTe m3MeHEHHE
okpacku. COCTaBUTh ypaBHEHUE PEAKIIHH.



3) Hamuth B mpoOUpKYy HEMHOTO pacTBOpa HUTPUTA HATPHS M CEPHOM KUCIOTHI. [IpminTh
pacTBop HoAMa Kanus, HaOmoaas BeleneHue oga. Hanucars ypaBHeHHe peakiuy, UMesl B BUY,
YTO BBLAEJISIOIIMICS ra3 — a30T.

OmnpiT 4. OKHCIUTEIBHBIE CBOICTBA A30THON KU CJIOTHI

1) Ilomectutrp B NPOOHMPKY HEMHOTO MEJIKHX MEIHBIX CTPY)KEK U TNpHUOaBUTh
KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI. OTMETUTH HabmoaeHns. HamucaTs ypaBHEHHE peaKIli.

2) [ToBTOpuTH OMBIT 4.1, B35IB BMECTO KOHLIEHTPUPOBAHHOH a30THOM KHCIIOTHI pa30aBICHHYIO.
OtmeTuTh HAOMI0IaEMOE PA3IUYUE B MPOAYKTAX PEaKUUU MPHU JEHCTBUM KOHUEHTPUPOBAHHON U
pa30aBICHHON a30THOW KUCIOTHI HA MEJIb.

3) B dapdopoByro wamky HaIUMTh HEMHOTO KOHIIEHTPUPOBAHHOTO pPAacTBOpa a30THOMU
KHCJIOTHI, TTOJIOKUTh B HEE KYCOUEK CEPhl U OCTOPOXKHO HArpeTh, NOCTAaBUB YaIlIKy Ha acOECTOBYIO
ceTky. Uro Habmonmaercsa? OXJIaguTh PEAKIMOHHYIO CMECh, MEPENIUTh KUJIKOCTh B MPOOUPKY U
N00aBUTh PAacTBOp XJopuaa Gapus 10 BbIMageHHUs ocajka. Hamucare ypaBHEHUs peakiuii, umes B
BH]TY, YTO B OCAJIOK BBITIaJaeT Cyabdar Oapusi.

OmnbIt S. ITosyuenne oxcnaa ¢ocedopa (V) u ero cpoiicra

B dbapdoposyro vamiky, mocraBieHHYIO Ha aCOECTOBYIO CETKY, MOJIOKUTH HEMHOT'O KPaCHOTO
dochopa. Hag yamkoit Ha HeOombmIOM paccTosHUM (0KoJ0 0,5 cM) YKpEemuTh CyXyl BOPOHKY.
3axkeub pocdop HaKaICHHOW CTEKISHHOW manmoukoi. Kakoe coenmnHeHne oca)xaaeTcsl Ha CTEHKaxX
BopoHKU? COCTaBUTH YpaBHEHHE peakiiuu ropenus docdopa.

CobpaTh Ha YacoBO€ CTEKJIO MPH MOMOIIM CTEKISHHOW MAJOYKH MOJYy4YEHHOE BEUIECTBO.
Habmiogate pacruibiBaHue ero moJ JACHCTBHEM BJIard Bo3ayxa. HamucaTh ypaBHEHHE peaknuu
obpazoBanus metadochopHoit kucinorsl HPOs.

OnbiT 6. Ilomyuenme optodocopHoii Kucjaorsl. KadecTBeHHBICe peaknuu Ha
oprodochar-uon

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

K nebGonpmomy o0wvemy pactBopa monuOaata ammonus (NHs)>:MoOs, moakucieHHOTO
a30THOM KUCIIOTOH, MPUOAaBUTH BTOPYIO YaCTh MOIY4€HHOro pacTBopa. CMech HarpeTh Ha BOJSHOU

3,
Oane. Bemmanenue ocagka (OTMETHTb €r0 LBET) MOATBEPAKAAET HAIMYKME B UCXOJHOM pacTtBope PO

-MoHa. YpaBHEeHUE oOHapyxeHus oprodocdar-uoHa moj AeicTBUEM MOIMOIaTa aMMOHHS MMEET
BUJ

H3PO4 + 12(NH4)2Mo00O4 + 21HNO3 = (NH4)3H4[P(M0207)s] 4 + 21NH4NO; + + 10H.0

Onpit 7. I'uapoaus oprodocharos

B Tpu npoOupku BHecTH 1O 5-6 Kamesb pacTBOpa HeHTpaibHOrO Jakmyca. OCTaBUThH OIHY
poOUPKY KaK KOHTPOJIbHYIO, BO BTOPYIO BHecTH 3-4 kpuctaia oprodocdara Hatpuss NazPOs, B
TPEThI0 — CTONBKO ke aurunpoopropocdara natpus NaH,POs. Conepxumoe BTOPOH U TpeThen
IPOOUPOK TIIATENBHO pa3MeIlaTh YUCTHIMHU CTEKJISHHBIMHU NMaJO4YKaMM JI0 MOJHOTO PacTBOPEHHUs
conmeii. OTMETUTh M3MEHEHUE OKpPACKU JIaKMyca II0 CpPaBHEHHMIO C OKpPAackoil B KOHTPOJbHOU
npodupke. CocTaBUTh  ypaBHEHUS  peakumid  ruaponu3a  oprodocdara HATpus W
auruapooprodocdara HaTpUs, a TAKXKE YpaBHEHHUE PEAKIIMU TUCCOLUALUU TUTHApoopTodochaT-
HOHa.

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

B tpu npo6upku BHecTH no 3-4 karu pactBopa runodocdura Hatpus NaH>PO», no6aButh
B IIEPBYIO U3 HUX |-2 Karuim pacTBOpa HUTpaTa cepedpa, BO BTOPYIO — CTOJIBKO K€ pacTBOpa HUTpaTa
prytu (II), B TpeThio — 1-2 karum pacTBOpa CEpHOM KUCIOTHI U PacCTBOpA MEepMaHraHaTa Kajaus 10
U3MEHEHMS OKpackH pacTBopa. OTMETUTh HAOIOJCHNUS U COCTaBUTh ypaBHEHHs peakiuil. Cuenarb
BBIBOJ] 00 OKHCITUTEIHPHO-BOCCTAHOBUTEIHHBIX CBOMCTBAX THIO(POCHHUTOB.

OneIT 9. ITosryyeHne MbIIbSIKA



B y3kyr0 mpoOupKy moMecTuTh HeMHOTO cMecu okcuaa Mmbimbska (III) As;O3 ¢ yriem w,
3aKpenuB MPOOMPKY B IITaTUBE CJIETKAa HAKIOHHO, CUJIBHO HarpeTh ee. COCTaBUTH ypaBHEHUE
peaKiuy U 3aIucaTh HaOIIOICHUS.

OnpIT 10. CBOlicTBa APCEHUTOB M APCEHATOB

1) B mpobupky BHectu 3-4 kamnm pactBopa xiopuga onosa (II) u 6-7 xamenb
KOHIIEHTpupoBaHHOUW cosistHOM kucioTel HCl. JloGaButh 3-4 Karmium pacTBopa apceHUTa HATPUS
Na3AsOs3 u cnerka noaorpers npooupky. OTMETHTH IIBET 00pa30BaBILIETOCS OCAJKa M COCTABHUTH
ypaBHEHUS PEAKIMA MEXKY apCEHUTOM HATPHS U COJISTHOM KHUCIOTOM M B3aUMOJCUCTBHUS XJIOPHIA
Mblbsika (I11) ¢ xmopunom onosa (I1). Kakue cBoiicTBa MposIBIsIET apCeHUT HATPUs?

2) B mpobupky c 1-5 xamisamu oaHo#M Boabl [» 100aBUTH CTOJIBKO K€ pacTBOpa apCeHHUTA
HaTpus. OTMETUTh U3MEHEHHE IIBETa pAacTBOPA M COCTAaBUTh ypaBHeHME peakiuu. Kakue cBoiicTBa
MPOSIBIISIET ApCEHUT HATPUS?

3) B mpoGupky ¢ pactBopoM noauaa kamus (3-4 xarum) 1o0aButh 7-8 kamnens pacrsopa HCI
W HEMHOro pactBopa apceHara HaTpusi NazAsOs. Uto nHabGmomaercsi? CocTaBUTh YpaBHEHHE
peakuunu. Kakue cBoiicTBa NpOSIBIISIET apceHAT HATPUsL?

Onpit 11. Ilosrydyenue u cBoiicTBa rugipoxkcuioB cypbmbl (I1T) u Bucmyra (111)

B nBe npo6upku BHecTH 1o 3-4 kammu pactBopa conu cypbMsl (I1I), B 1Be apyrue — cToibko
ke pactBopa conu BucMyTa (III). Bo Bce mpoOupku m006aBUTH pacTBOp IIEIOYM IO BBHITAJICHHS
OCaJIKOB.

B onny u3 mpo6upok ¢ ocagkom rugapokcuaa cypbmbel Sb(OH)3 106aBUThH pacTBOp COJSTHON
KHUCTIOTHI, B IPYT'YIO — TUAPOKCUIA HATPUSL. 3arucaTh HAOIIOACHHUS.

[IponenaTs Takue ke OmbITH ¢ ocankoM Tuapokcuna sucmyta (I11). B o6enx mu npobupkax
pacTtBopsieTcst ocafok? CocTaBUTh ypaBHEHUS PEAKLIUH.

OnpIT 12. BoccTanoBuTe IbHBIE cBOMCTBA coequHeHnid cypbMbl (I1T) u BuemyTa (111)

1) B nBe mpoOupKku moMecTuTh 1Mo 3-4 Karuid pacTBOpa epMaHraHaTa Kajius U 1o 3-4 Karum
pacTBopa COJISTHOM KUCIOTH. B oqHy n3 HUX m100aBuTh 3-5 Kamenb pactBopa conu cypsMmbl (I1I), B
JPYTYIO — CTOJIBKO e pacTBopa conu Bucmyta (III). B o6enx nu nmpobupkax mpoucXoasiT peakiun?
Bemucare w3 Ta0nMUBl  CTAaHAAPTHBIX  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX  IOTEHIUAIOB
COOTBETCTBYIOIIIME YMCJIOBbIe 3HaueHUs. [loATBepKIalOT JM 3TH JaHHBIE MPAKTUYECKHE
HaOmoneHus? CocrtaBuTh ypaBHeHue peakuuu okucienus cypbMsbl (11I) mo H[SbCls].

2) B ManeHbKuii TUTEIb BHECTH 1-2 Kaliau pacTBOpa HUTpara win xyuopuaa sucmyra (I1I), 3-
5 Kamesb pacTBOpa ImIejaoun u 4-6 xarmeab OpoMHON BOJbl. TUrens HarpeTh Ha acOECTOBOM CETKE Ha
TUTHTKE JI0 TIOJTy4eHUs] KOPUIHEBOTO 0caaka MeTaBucmyrata Hatpus NaBiOs. CocTaBuTh ypaBHEHUE
peakunu. CoXpaHUTh MMOJYYEHHBIN MPOAYKT AJIS CIETYIOIIErO OMbITA.

JlaGoparopuas padora Ne3 «JaemenTsl 8-10 rpynm»

Ienb: 03HaAKOMIIEHUE C XMMUUYECKUMHU CBOMCTBAMU JIEMEHTOB §-10 rpyI U UX COeTMHEHUI.

OnbIT 1. O0pa3oBanue ruaporcuaos xkeje3a (II) u xemesa (I11)

1) K pactBopy conu >xene3a (II) 106aBnsSTh MO KarwisiM pacTBOP IIEIOYU A0 00pa3oBaHUS
ocanka ruapokcuaa xesnesa (1), KoTopsiil OBICTPO OKHUCISIETCS KUCIOPOIOM, MPUCYTCTBYIOIIUM B
pactBope, B ruapokcus xenesa (II1). 3anucats HaOMIOACHNS U HAMTUCATh YPABHEHUS PEaKIIUM.

2) K pactBopy comu xene3a (III) mpubaBuTh pacTBOp amMmMuaka, HaOMOIaTh 00pa3oBaHUE
ocazxka ruapokcuna xxenesa (I1I). Hanucars ypaBHeHHe peakuuu.

OmnpIT 2. O0pa3oBanue rugpokcuaoB kodvaabrTa (II) u kodaasTa (I1I)

K pactBopy xsopuaa (cynbgara) kobansta (II) mobaBuTh pacTBOp mIenouu, HaOIIOAATH
BbimazieHue ocagaka ocHoBHOUM comr CoOHCI (mmm (CoOH)»2SO4). TlonmelicTBOBaTh Ha MOTYYCHHBIHA
0CaZioK M30BITKOM IenoYn M Harperb. UYro HaOmogaercs? COCTaBUTh ypaBHEHHUS PEAKIIMM.
[Ipobupky c ocagkom ruapokcuaa kobampTa (II) ocTaBUTH Ha BO3MyXe, O M3MEHEHHIO IIBETA
Habro1aTh 0OpazoBanue ruapokcuaa kodansra (I11). Hanucars ypaBHeHUs peakuuid.

OnpiT 3. BoccTaHOBHTE/IbHBIE CBOIICTBA coequHeHn i xkene3a (I1)

1) B mpoGupky BHeCTH pacTBOp IepMaHraHata Kajus, MOJKUCIUTh pa30aBICHHON CepHOM
KHCJIOTOW M 7100aBUTH pacTBop cynbdara xkenesa (II). Kak m3amenwmnace okpacka? B momydeHHOM



pacTBope onpenenuTh HoH Fe’' kauecTBeHHOH peakiuell ¢ THOMAHATOM (POJAHHIOM) aMMOHHS
NH4SCN. Hanmcats ypaBHEeHUsI peakiuii 1 HaOJII0ICHHUS.

2) Buaectu B mpoOupKy 3 Karuid pacTBOpa AMXpOMAara Kajus, MOJKUCIUTH pa3z0aBleHHON
CEepPHOM KUCITOTOW M PHOABIIATH MO KarisiM pacTBOp cynbdata xene3a (II). 3anucars Habm01eHUS
¥ COCTaBUTh ypaBHEHUE PEAKIIUU.

OnpIT 4. OKUCANTEIbHBIE CBOMCTBA coeqnHeHun i xene3a (I11)

B Tpu npoGupku BHecTu 4-5 xanens pactBopa xjopuna xenesa (I1I). B mepByro npo6upky
00aBUThH PACTBOP MOAN/IA KAJUsl, BO BTOPYIO — CEPOBOIOPOIHON BOJIBL, B TPETHIO — OPOCUTH KYCOUYEK
[IUHKA. 3anvcaTh HAOMIOCHNS U YPaBHEHUS PEaKIUil.

OnpIT 5. I'uaposus coJiei keje3a, KO0AJIbTa, HUKeEJIS

B uerpipe mpoOMpPKM BHECTH AWCTUJUIMPOBAHHYIO BOAY U J00aBUTH TO HECKOJIBKY
KPUCTAJUTMKOB coJier (pasznensHo): sxenesa (I1I), sxenesa (II), kobanwsra (I1), Hukens (II). Mcnons3ys
UHIUKATOpBl, omnpeneauts pH pactBopoB. Hammcars ypaBHeHHMs peakuuid B HOHHOM H
MOJIEKYJISIPHOM BH/IE.

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

1) K 2 xkammim pactBopa conu xene3a (II) moGaBeTe paBHBIE 00BEM pacTBopa
rekcanuanodeppara (III) xammua. HaGmionmate 3a oOpa3oBaHMEeM ocajka TypHOYJIEBOH CHHH.
CocTaBuTh ypaBHEHHE pEaKLUU.

2) B npoOupky HamuTh 3 Kariau pactBopa xjopuna kobansra (II) u mo 5 kamens pactBopa
YKCYCHOHM KHCIIOTHI U HUTPHUTA KaJus: BBINAJACT JKENTHIM Ocaqok rexcaHutpuTokobamprara (I1I)
kamusi. CoOCTaBUTh YpaBHEHUS PEaKIIHii, UMes B BUAY, YTO BHadalie 00pa3yeTcs a30TUCTasi KHCIIOTa,
koTopas okucisieT non Co?" ¢ obpasoannem Co(NOs)s, a moCaeIHNH ¢ N30BITKOM HUTPUTA KaIHs
JTa€T KOMILJIEKCHOE COEIMHEHHUE.

3) PactBopuTh B 3-4 kamisax Boabl 3 kpucTtawia xjaopuaa aukens (1I) u mpubaButh 1mo karmism
25%-HbIi1 pacTBOp aMMHaKa JI0 pacTBOPEHUS IEPBOHAYAILHO 0Opa3zyromierocs ocaaka. Kakos nser
XapaKTepeH JJIs TeKcaaMMUHHUKeb-uoHa? COCTaBUTh YpaBHEHHE PEaKIUH.

Kpurepun oueHKH 0TYETOB K J1a00pPaTOPHbLIM padoTam:

- 4 GaJia BBICTABIISIETCS CTY/ACHTY, €CIIM OTYET BBIIIOJHEH 0€3 3aMeuaHmii;

- 3 Ganya BBICTaBISACTCS CTYJCHTY, €CIIH B OTYETE COJEPIKATCs HEOOIbIINE HETOUETHI;

- 2 Gasuta BBICTABIISIETCS CTYICHTY, €CIIM B OTUETE COJIEpKATCs OIIMOKH B pacyeTax U B
BBIBOJIC K paboTE;

- 1 Gast BbICTABIISIETCS CTYICHTY, €CIIM B OTUETE COJIEPIKATCS CYLIECTBEHHBIE OIIMOKU
B pacueTax u B BBIBOJIE K padore;

- 0 GayIoB BBICTABIISIETCS CTYIICHTY, €CIIM JJabopaTopHas paboTa He BIIOJIHEHA

7.2.2. TunoBblie 3aJaHUSA NPOMERYTOUHOr0 TecTupoBanusa C/10O PocaucranTt

IIpomeskyTOoUYHBIE TECTHI O Teme 1:

3ananme Nel
VYkaxure psll, COAEPKALIMN TOJIBKO OCHOBHBIE OKCUBI

Bri6epuTe oauH U3 4 BapuaHTOB OTBETA!

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

3aganue Ne2

Cpenu yka3aHHBIX BEUIECTB MPOCTHIMU SIBIISIFOTCS




Bbl6Cpl/l’l‘C OJHH U3 4 BAPUAHTOB OTBCTA:

1) CO2, Oz, CO
2) 0., C, Hz

3) C, Ca0O, H,0O,
4) SOz, Oz, H20

3amanne Ne3
O6beMm 10 morneit a3ora u 00bem 10 Mosneii kucnopoaa (H.y.)

BriOepute oauH U3 4 BapuaHTOB OTBETA!

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

3) HEJb3s CPAaBHUBATh

4) OJIMHAKOB U COCTaBJISIET 224 11

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

Kpurtepun ouieHKH NpoMeKyTOYHBIX TECTOB:

Cemectp 1. «kKypc 00111as 1 Heopraimueckasi Xumusa 1y

[IpoMexXyTOUHBI TECT MO TeMe COCTOMT u3 6 BompocoB (1 Bompoc — 0,5 Oamma).
MaxkcuManbHO€E KOJIUUECTBO 0aJIIoB — 3.

Cemectp 2. «Kypc o011asi 1 HeOpraHuyeckasi XuMus 2»

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

7.3.  OueHo4YHbIEe CpeaCTBA JJIsl MPOMEKYTOYHON aTTeCTAIMU MO UTOraM OCBOEHHS
AMCUMILINHBI

7.3.1. Bompochl K NPpOMeKYTOYHOM aTTecTalnu

Cemectp 1

Ne Bonpocsl k 3k3aMeny

1 | OcHOBHBIE MOHATHS XWMHUU: MOJEKYJA, aTOM, 3JIEMEHT, BEIIECTBO (IIPOCTOE, CIIOXKHOE),
SMIUpHUEcKas, rpapuieckas, MoJIeKyJsipHas (GOpMyIIbl BEIIeCTBA, XUMUYECKas peakuus,
CTEeXHOMETpUYeCcKuid Ko3unmeHt

2 | Knaccuduxanuss u HOMEHKJIATypa HEOPraHWYECKUX COETUHEHHI: OKCHAbBI, KHUCIOTHI,
OCHOBaHMs, COJIU

3 | CrexuomeTpusi. 3aKOHOMEPHOCTH HW3MEHEHHUSI W CIIOCOOBI OMpENeTeHUs KOJIWYECTBa
BerecTBa. OCHOBHBIE OMpeeeHus: (OpMyIIbHAS €MHUIIA BEIIECTBA, MOJb, TOCTOSHHAS
ABorazipo, MoJisipHas Macca, MOJISIpHBIM 00BbeM, MOJsIpHas Macca XUMHYECKOIo
HKBHUBAJICHTA, MOJISIPHBIN 00beM XHMHYECKOTO DKBUBAJICHTA.

4 | KonuyecTBEHHbIE 3aKOHBl NPOTEKAaHUS XHMHUYECKHX PEAKLIUN: COXPAaHEHUs MaccChl
BEIIIECTB, MIOCTOSTHCTBA COCTaBa, KPATHBIX OTHOIICHH, 00hEMHBIX OTHOIIEHUH, ABOTaapo
U ciencTBus u3 Hero, MenneneeBa-Knamnelipona, 00beIMHEHHUI Ta30BbIN, MapIHaTbHbBIX
JlaBiaeHuil JlanbToHA, 3aKOH YKBUBAJICHTOB

5 | Teopuu crpoenus aroma. CoBpeMeHHasi TEOpUsI CTPOCHHUS aTOMOB. ATOMHBIE OpPOUTAIH.
KBanToBsie uncia. [I[puHIMIBEI ¥ TpaBUIIa 3aMIOJTHEHHS aTOMHBIX OpOUTANICH




6 XuMUUecKasi CBSI3W: DHEPrus, JUIMHA, yroi cBA3U. Buael xumuueckoil csasu. CBoiicTBa
KOBAJICHTHOM CBSI3U: HAINpPaBICHHOCTb, HACHIIIAEMOCTb, MOJSPHOCTb. VOHHAas CBS3b:
NOJIIPU3YEMOCTh U TOJIApu3ylollee aelcTBue. MeTalndeckas CBSI3b: 30HHAs TEOPHS
KpuctauioB. Bonopoanas cBs3b

7 MeToa BaleHTHBIX CBs3€H, ruOpuan3aius. MeTo MOJEKYISIPHBIX OpOUTANICH: TTOPSII0K
CBSI3M, MAarHUTHBIE CBOWCTBA MOJIEKYJI U HIOHOB

8 | Meron ['miecniu: mpoCTpaHCTBEHHOE CTPOCHUE MOJIEKYJI U HOHOB

9 | OcHOBHBIE MOHATHUS U ONPECICHUS XUMUYECKON TEPMOJMHAMUKHU: TEPMOJIUHAMUYECKAs
cucrteMa (M30JIMPOBAHHAs, OTKPBITas, 3aKphiTas), ¢aza, TOMOTCHHBIE M TETEPOTCHHBIC
CUCTEMBI, TTapaMeTpPbl COCTOSHUS (IKCTCHCUBHBIC, HHTCHCUBHEIC), (DYHKIIMU COCTOSHUS,
XUMUYECKHH  TEPMOJMHAMUYECKHH TIporecc (CaMOINpOM3BOJIbHBIN, PaBHOBECHBIMH,
HEPABHOBECHBIN ), (ha30BbIN Mepexo, BHYTPEHHSI YHEPTHs, TEIJI0Ta, paboTa

10 | IlepBblii 3aKOH TEPMOJMHAMUKH M €r0 MPUIOKEHHE K MPOIECCaM B HJACAIBHOM Tase:
HU30XOPHOMY, H30TEPMHUUYECKOMY, N300apHOMY

11 | IlonstTue temmoBoro 3¢¢deKTa XUMHUUYECKOW PEaKIUU: TerIoBor A(MQeKT peaxiuu,
TEPMOXHUMHYECKOE U TEPMOJIMHAMUYECKOE YPaBHEHUS, CTAHJAPTHBIE TEPMOIMHAMUYECKUE
YCIIOBUSI, CTAHJIapPTHAs SHTAJIBINS PEaKIIUU

12 | CrangapTHBIC SHTAJILITUU 00PA30BAHMS M CTOPAHMS BEIIECTB

13 | 3akon I'ecca u clieICTBUS U3 HETO

14 | Bropoii 3aK0H TepMOAMHAMUKH. DHTPOIHUS KaK (QYHKIMS COCTOSIHUSI CHCTEMBbI

15 | Tperuii 3aK0H TepMOIMHAMHUKH. AOCOJIIOTHBIEC 3HAYEHUS CTAaHAAPTHBIX SHTPONHUI BELIECTB

16 | Kputepuu HanpaBieHHOCTH CAMOINPOU3BOJIBLHOIO MPOIIECCa B 3AKPBITON CUCTEME

17 | Ku"etnka xumu4eckux peakuuii. OCHOBHbIE IOHSATHS U ONIPEAEICHUS

18 | OCHOBHOM MOCTYJIAT XUMUYECKON KUHETUKH

19 | Bausinue temnepaTypbl Ha CKOPOCTh XMMUYECKUX PEaKIIMi

20 | TeopeTuueckue NpeACTaBICHUS O CKOPOCTSAX 3JIEMEHTAPHBIX PEaKIHi

21 | OcoOeHHOCTH KMHETHUKH TeTEPOTeHHBIX peakiuii. Peakiinm Ha rpaHuIle paszena TBEpIoe
TEJI0 — I'a3 ¥ TBEPJ0E TEJO — KUJIKOCTh

22 | OcHoBbl Karanu3a. OCHOBHBIE TMOHATHS W ONpeaeyieHus. MexaHu3Mbl MNPOTEKaHMS
KaTaJIUTUYECKUX PEaKLIMI

23 | Xumuueckoe paBHoBecue. OOpaTuMple M HEOOpaTUMbIE XUMHUUYECKHE peakiuu. Buasr u
0COOCHHOCTH XUMHUYECKOT0 paBHOBecHs. KondyecTBeHHbBIE XapaKTEPUCTUKN XUMUYECKOTO
paBHOBECHS

24 | BnusHue pa3nuyHbIX (PAKTOPOB Ha XHMHYECKOe paBHoBecue. OCOOEHHOCTH ONMUCAHUS
paBHOBECHS B T€TEPOT€HHBIX CHCTEMaX

25 | O6mwue cBoiicTBa pacTBOpOB. OCHOBHBIC MOHSITHUS M ONIPEICICHUS

26 | CnocoObl BhIpaKEeHUsI KOHIIEHTPALUN PACTBOPOB

27 | TepMoguHaMUYECKHE XapaKTEPUCTUKH Mpoliecca 00pa3oBaHMs paCTBOPOB

28 | KomuratuBHbIEe CBOMCTBA PAaCTBOPOB

29 | BousiHue pa3nnyHbIX (DaKTOPOB HA CBOMCTBA PACTBOPOB AJIEKTPOJIUTOB

30 | Jucconmanus ciabbIX AJIEKTPOIUTOB

31 | PacTBOpBI CHIIBHBIX 3JIEKTPOJUTOB

32 | MoHHbIe paBHOBECHS B BOJHBIX PACTBOPaX 3JIEKTPOJIUTOB

33 | 'maponus coneit

34 | [IpousBeneHne paCTBOPUMOCTH

35 | HampaBnenne 0OMEHHBIX IPOIIECCOB B PACTBOPAX JIEKTPOIUTOB

36 | OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKITHH

37 | Meton 31eKTpOHHOTO OaiaHca

38 | Meton nonypeakuuit

39 | HanpaBneHue OKMCINTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINI

40 | DneKTpoaHbIE MPOIECCHl: OCHOBHBIE ONPECICHUS
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3akonbl Dapanes

42 | IloTeHnmanbl 3IEKTPOXUMUYECKON CUCTEMBI. JIBOMHOMN AJIEKTPUYECKUH CIIOH.
43 | CraHmapTHBIA BOJOPOAHBIA AJEKTPOI. Psn CTaHIAPTHBIX HJIEKTPOAHBIX MMOTEHIIMATIOB
MeTauloB. YpasHeHue HepHera
44 | XvMHYECKHE U KOHIICHTPAIIMOHHBIE TAIbBAHUYECKUE JIEMEHTHI. DjieMeHT Januas- Axoou
45 | Dnexkrponus. [lorennman pa3noxkeHusi, NOoCIeA0BaTeIbHOCTD MPOIIECCOB HA AJIEKTPOAAX
46 | Knaccudukanusi KOppo3UOHHBIX Cpe, pa3pylieHu u mporeccoB. [lokazarenu ckopocTu
KOPPO3UH
47 | Xumnueckas KOppo3us: BUJbl U Pa3HOBUIHOCTH
48 | DaeKkTpoXuMHYECKast KOPPO3Us: MPUUYUHBI U MEXAHU3M BOSHUKHOBEHUS
49 | 3amurta OT KOPpPO3UHU: JIECTUPOBAHUE METAJUIMUYECKUX MATEepUaOB; U3BMEHEHHE COCTaBa U
CBOWCTB KOPPO3HOHHOM CpeJIbl
50 | DnekTpoxMMHUUecKas 3alluTa OT KOPPO3UM: BHABI MU MEXaHU3M JCHCTBUSA; 3alUTHbIC
MOKPBITHUS: BUbI, METOIbl HAHECEHUS U 00JaCTH MPUMEHEHHUSI
Cemectp 2
Ne Bomnpocel Kk 3xk3aMeHy
n/n
1 KommiekcHble coeTuHeHNs: HOMEHKJIIaTypa, KiaccuuKanus
2 CBoiicTBa KOMIUIEKCHEIX COEIUHECHUN
3 Teopust KPUCTAITUYECKOTO MOJIS: HU3KO- U BEICOKOCITMHOBBIE KOMILIEKCHI.
4 Y CcTOMYNBOCTh KOMILIEKCHBIX COCTMHEHNH, KOHCTAaHTa HECTOMKOCTH KOMILIEKCOB
5 OnemenTsl 1, 2 rpynn [lepuoandeckoil cucTeMsl: 0011ast XapakTepUCTHKA, MTOJTyYeHHE
6 XUMHUYECKUE COSTUHECHUSI DJIEMEHTOB 1, 2 TPYIIT: THAPUIBI, KApOUIbI, HUTPUABI, OKCUIBI U
TUAPOKCHJIBI, COJU
7 [Ipumenenue 35eMeHToB 1, 2 rpynn U uX COeTMHEHUI
8 JKéctkocTh BoMBI: KapOOHATHAS, HEKapOOHATHAs, 001IIas
9 Metozpl yCTpaHEHUS )KECTKOCTH BOJIbI
10 OnemeHnTbl 13 rpynmel Ileprogndeckoit cucTembl: 0OO0IIas XapaKTEPUCTHKA, CIOCOOBI
MOJTYYSHUS
11 XUMHUYECKUE COSTMHEHUS JIEMEHTOB 13 Tpynmbl: TUAPUIIBI, KapOUIbl, HUTPHUIBI, OKCHJIBI
Y TUAPOKCHUIBI, COTH
12 IIpumenenue 35eMeHTOB 13 rpynmnel U MX COETMHEHUN
13 Onementsl 14 rpynmel Ilepuoguueckoid cuctembl. OO0Imas XapakTEpUCTHKA 3JIEMEHTOB,
POCTHIE BEIIECTBA, CIOCOOBI MOJyUEHUs
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 COeJUHEHHUS C OTPULIATEIIbHBIMU CTENEHSIMH OKHCIICHHS
19 CoenMHEeHns a30Ta € MOJOXKUTEIbHBIMHU CTENEHSIMU OKHUCIICHUS
20 Dochop u ero coequHEHNS
21 DJIEMEHTHI NOJATPYIIIBI MBIIIbSIKA U UX COSUHEHUS
22 OneMeHThl 16 Tpymnmbl (XampkoreHbl). OOmmas XapakTEPUCTHKA SJIEMEHTOB, CIIOCOOBI
MOJTYYSHUS
23 Kucnopon: amutorponssie Mmoaudukammu. CoeTMHEHUs KUCIOPOaa
24 Cepa u e€ coeuHeHHs (CEpOBOIOPOI, OKCUIBI CEPBI, KUCIOTHI)
25 DJIEeMEHTHI NOATPYIIIBI CEJIEHA, UX COCANHEHUS




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

27 DTOp U €ro COCAUHECHUS

28 CoenuHenus xjaopa (BOJIOPOJIHBIE COETMHEHUSI, KHCIOPOIHBIE COCTMHEHMS])

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

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

31 OnemeHnThl 8 rpynmbl Ilepuomnueckort cuctembl. OOmas XapakTEPUCTHKA, MPOCTHIC
BemecTBa. CoerrHeHNs O1aropoaHbIX ra3oB. Ilpumenenue

32 Onementsl 3 rpynns! Ilepruoguueckoil cucTeMbl. DJIEMEHTHI MOATPYNIIBI CKAHAUS U HUX
COEIMHEHUS

33 JlanTanouzpl: 00IIas XapaKTEPUCTUKA, CBOMCTBA, IOJyUYCHUE W IPUMEHEHHE

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

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

36 CoennHenus 21eMeHToB 4 rpynnsl. [IpuMenenue

37 OneMeHThl 5 Tpynmbl [lepuogndeckoit cucrtembl. OOmIasi XapaKTEPUCTHKA SJIEMEHTOB.
IIpocTsle BelecTBa U UX CBOMCTBA

38 CoenuHeHHs IEMEHTOB S Ipynnbl (OKCHJIBI U THAPOKCHU DI, cosn). [IpuMenenune

39 OneMeHThl 6 Tpynmbl [leprognyeckoit cucrtembl. OOIIast XapaKTEPUCTUKA SJIEMEHTOB.
[Tosnydyenne. CBOMCTBA MPOCTHIX BELECTB

40 CoenuHenus Xpoma, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COEAMHEHHI XpoMa,
MIPUMEHEHUE

41 Coenunenus Moau6OaeHa U Boab(dpama. ['erepononukuciotsl. [IpumMenenme

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

43 Coenunenus snementoB 7 rpynnsl (II), coemmnenus snementoB 7 rpymmel  (IV),
coemuaeHust asnemeHToB 7 rTpynnel (VI m VII). CpaBHuTenpHas XapakTepUCTUKA
OKHUCJIMTEIHHBIX CBOMCTB coenquHeHmnit mapranmna (VII)

44 OneMeHTHl cemeiicTBa kene3a. OOmas xapakrepuctuka. [lomydenue. Xumuyeckue
CBOICTBA ITPOCTHIX BEUIECTB

45 CoennHeHus xeme3a, KodabTa, HUKENs (OKCUIBI, THAPOKCUIBI jkere3a). [lpumenenue

46 [TnatuHoBBIe MeTamutbl. OOmiast xapaktepuctuka snemeHToB. Ilomydenue. IIpoctsie
BEIECTBA U UX XUMUYECKUE CBONCTBA

47 CoenvHeHUs TUIATUHOBBIX METAUIOB (OKCHUIBl M TUAPOKCHUIBI, CONH KUCIOPOTHBIX
COEIMHEHUH, rajuibl)

48 KoMIutekcHble COEIMHEHMS IUIATUHOBBIX METAuIoB. CpaBHEHHE CBOWCTB 3JIEMEHTOB
CEMEICTBA JKeJle3a U IUIATUHOBBIX MeTaJUIOB. [IpumeHenune

49 OnemenTtsl 11 rpynmer Ilepuonnueckoit cuctembl. OOmias XapakTepuCTHKa SJIEMEHTOB.
IIpocThle BemecTBa 1 UX XUMHYECKHUE CBOMCTBA

50 CoenrHEeHus 3JIEMEHTOB NOArpynibl Menu. [Ilpumenenne

51 Onementsl 12 rpynmel Ilepuoanueckoii cuctembl. OOmmias XapakTepPUCTHKA HJIEMEHTOB.
ITonydyenne. XuMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB

52 CoenuHeHHs 3JIEMEHTOB MOJTPYNNbl LHUHKA (KUCIOPOJHBIE COCAMHEHMS, CYIb(GUIbI,

rajuibl, IUaHuAb! U 1p.). [lpumenenue




7.3.2. Kputepuu u HOPMBbI OLIEHKH

®opma
NpoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
NPOMEKYTOYHOIM
arTTecTaunu
1 9K3aMeH (110 TEKYIIUN PEUTUHT COCTABIIAECT
«OTIUYHOY
HAKOMUTEILHOMY 80-100 Ganos
€UTUHT TEKYIIUN PEUTUHT COCTABISAET
p y) «XOPOLIOY YUUH P
60-79 GamioB
«YHOBIIETBODHTENBHOY TEKYIIUN PEUTUHT COCTABIIAET
Y P 40-59 Ganos
HEYJIOBJIETBOPHTEIBHOY TEKYIIUN PEUTUHT COCTABIIAECT
s P 0-39 Gawios
2 9K3aMeH (110 TEKYIIUN PEUTUHT COCTABIIAECT

HAKOIIUTCIIbHOMY
pEUTHHTY)

«OTJIHYHOY 80-100 GaLIoB

«opomon TEKYILIUN PEUTUHT COCTABIIAET
60-79 6amioB

«YIOBIICTBOPHTEIEHOY TEKYILIUN PEUTUHT COCTABIIAET
40-59 GaynoB

TEKYIIUI PEUTUHT COCTABIIAECT

«HEC OBJICTBOPUTCIBHO»
YA P 0-39 GayioB




8. Y4yeOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE 00ecTiedyeHue TN CIUTIITHHbI

8.1. Oos3areabHasi quTeparypa

KosmuecTBo B
Tun (yueOHuK, yueOHOE .
Ne nocooue, yueoOHo- HayHHon
ABTOpBI, COCTABUTEJIN 3arsnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoINYEeCKoe mocoomne,
OpPAKTHKYM, 1p.) HaumenoBanmue
IBC
1 | H.C. AxmeroB OO0m1ast 1 HeopraHu4YecKast XUMUsl: Y4eOHHK / YueOHUK 2020 OBbC «Jlanb»
H. C. AxmeroB. - 11-e u3g., crep. - CaHKT-
[TerepOypr: Jlans, 2020. - 744 c. - ISBN 978-
5-8114-4698-8.
2 | B.B. Kupumios Heoprannueckas xumus. Teopernueckue YueOHUK 2020 OBbC «Jlanb»
ocHOBBI: y4yeOHuk / B. B. Kupumios. -
Canxkr-IlerepOypr: Jlans, 2020. - 352 c. -
ISBN 978-5-8114-4376-5.
3 D.A. AnekcanapoBa Heoprannueckas xumus. TeopeTuyeckue Y4eOHuk 2020 OBC «Jlanby»
OCHOBbI U J1a0OpaTOPHBIM  MPaKTUKYM:
yuebHuk / 3. A. Anekcanaposa. - 3-e¢ u31.,
crep. - Cankr-IletepOypr: Jlanb, 2020. - 396
c. - ISBN 978-5-8114-3473-2.
4 | H.B. KopoBuH [u ap.]; mox | OOmass xumusa. [DIEeKTpOHHBIA pecypc]: YuebHoe nmocodue 2017 OBC «Jlanby»
pen. H.B. Koposuna, H.B. Teopuss W 3amadd: ydeO. mocobue / H. B.
Kynemoga. KoposuH [u np.]; noxn pen. H. B. KoposuHa,
H. B. Kynewosa. - U3a. 2-e, crep. - CaHKT-
[TerepOypr: Jlawp, 2017. - 492 c.: w1 -
(YueObnuku ans  By3oB. CnenuanbHas
autepatypa). - ISBN 978-5-8114-1736-0.




8.2. lomoJiHMTeILHAS JIMTEPATypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arnaBue (3aroJjioBoK)

Tun (yueOHuK, ydueOHOE
nocooue, yaeoHoO-
MeTOoINYEeCKoe mocoome,
NMPaKTHKYM, JIP.)

I'ox n3nanusa

KoauuecTBo B
HAy4YHOI
ounobauorTeke /
HaumenoBaHnue
9BC

JI.A. bop3osa

OcHOBBI  00mIEH XUMHH [ DJIEKTPOHHBIN
pecypc]: yue6. mocooue / JI.JI. Bop3ona,
H.IO. Yepnukosa, B.B. fkymes. - CaHKT-
[TerepOypr: Jlawb, 2014. - 469 c.: w1 -
(YueOnuku s By3oB. CneunanbHas
muteparypa). - ISBN 978-5-8114-1608-0.

YyebHoe mmocobdue

2014

9BC «Jla"by»

H.®. Cracse

Pemenne 3amau  mo  oOmedt  xumuu
[DnexTponHEbIi pecypc]: yued. mocobue / H.
®. Cracs, A. B. Kopurynos. - U31. 3-e, crep.
- Cankr-IletepOypr: Jlanp, 2016. - 168 c.: ui.
- (YueOnuku s By3oB. CnenmanbHas
muteparypa). - ISBN 978-5-8114-2274-6.

YyebHoe mmocobdue

2016

9BC «Jla"by»

K.1O. Tapxos

OOmass u  HeOpraHuyeckas  XUMHUSL.
OKHUCIUTEEHO-BOCCTAHOBUTEIIEHBIC
peakuu M XHMHYECKOe paBHOBECHE.
COopHUK 3aJaHUld ¥ BAapUAHTOB: ydeOHOE
nocobue / K. HO. TapxoB. - CaHKT-
[TerepOypr: Jlans, 2019. - 80 c. - ISBN 978-
5-8114-3302-5.

YyebHoe mmocobdue

2019

9BC «Jla"by»

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

Kparkunit Kypc TEOPETUYECKOMN
HEOpraHMYEeCKOW XUMHUU: yueOHoe mocodue /
E. I'. 'onuapos, B. 0. Kongpamun, A. M.
XosuB, 1O. II. Ad¢wunorenoB. - CaHKT-
[TerepOypr: Jlans, 2017. - 464 c. - ISBN 978-
5-8114-2456-6.

VYy4ebHoOe mocodue

2017

9BC «JIa"b»

H.H. ITaBnoB

OO0w1ast 1 HeopraHu4yecKast XUMUsl: Y4eOHUK /
H. H. IlaBnoB. - 3-e wu3a., ucop., AOM. -

YuyeOHuk

2011

9BC «Jla"by»




Tun (yueOHuK, yueOHOE

KoanuecTBO B

HAy4YHOM
Ne nocooue, yaeOHO-
ABTOpBI, COCTABUTEIH 3arnaBue (3aroJjioBoK) I'ox n3nanus ouoéauorexe /
n/n MeTOoINYEeCKoe mocoone,
OpPAKTHKYM, 1p.) HaumeHoBaHue
P > AP 9BC
Canxkr-IlerepOypr : Jlanb, 2011. - 496 c. -
ISBN 978-5-8114-1196-2.
6 | JLH. bnunos [u ap.]; nox XuMmus [DneKTpoHHBIN pecypc]: yuel. ans Y4eOHuK 2016 OBC «Jlanby»

Hayd. pen. U. JI.
[epdunosoii, T. B.
Coko110BOi1.

By30B / JI. H. buHoB [u np.]; mox Hay4. per.
n. JI. Ilepdunosoii, T. B. CoxonoBoii. -
Cankr-Ilerepoypr: Jlanp, 2016. - 272 c.: u.
- (YueOnuku pns By3oB. CnenuanbHas
autepatypa). - ISBN 978-5-8114-2038-4




8.3. Ilepedenb nmpogeccHOHAIBHBIX 023 JaHHBIX H MHGOPMALMOHHBIX CIIPABOYHBIX
cucTeM

- byTtnepoBckue coolreHus [DIeKTPOHHBIN pecypc]| : MHOTOMPEAMET. Hayd. KYypH. /
00O «/HHOBalIMOHHO-U3AATENLCKUN 10M «byTiiepoBckoe Hacieaue»». — DNEKTPOH. KypHall. —
Kazanp : OOO «MHHOBanMOHHO-U3AATENbCKUN oM «byTiiepoBckoe Haciaegue»», 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 otaenenne PAH. — Dnekrpon. xypHai. — HoBocubupcek : M3naTenscTBo
CO PAH, 1999- . Pexxum noctyna K )KypH. http://www.sibran.ru/journals/Hviur/

8.4. IlepeyeHb NporpaMMHOIro odecrne4eHus

Ne Hanmenosanne IO PexBU3HUTHI norms?pa
n/n (mata, HOMep, CPOK NeMCTBUA)
1 | Windows Joroop Ne 690 ot 19.05.2015r., cpok melicTBus - 6€CCPOIHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok nericTBus - O€CCPOUHO;
Joroop Ne 727 ot 20.07.2016r., cpok melicTBUs - 6€CCPOTHO

8.5. Onmcanue MaTepHaJIbHO-TEXHMYECKOM 0a3bl, HEOOXOAUMOII 1JIs1 OCYIIECTBJICHUSI
0o0pa3oBaTeIbHOI0 MpoLecca 1o JMCHUIINHE

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX

Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

Ne JP. 00beKTOB J1JI51 IPOBeIeHMSI

/I | NPaKTHYeCKHUX U JA00PaTOPHBIX 3aHATHIA,
NoOMeIeHUH JJISI CAMOCTOAATEILHON

padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)

IlepeyeHb OCHOBHOIO 000OPY10BAHUSA

1 | Aynuropus 4jiss CaMOCTOSITEIbHON pabOThI Cron yueHn4eckui - 26 mir., ¢ty - 26 mr.,
I-401 KOMIIBIOTEP C BBIXOJOM B CEThb UHTEPHET -
16 mr.



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
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