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1 desn 1 3a1auM U3yYeHU s TUCHMILUIHHBI (MOLYJIA).

1.1 llean ocBOeHUS TUCHUILIHHDI.

[IpakTHKyM 1O HEOPraHMYECKOW XUMHUHU SBJISETCS HEOTHEMJIEMOM 4YacThiO Kypca
«Heopranudeckas XUMHSI», METBI0 KOTOPOrO SBISIETCS (OPMUPOBAHHME W PA3BUTHE HABBIKOB
MIPOBECHUS XUMHUYECKOTO HKCIIEPUMEHTA, KaK OCHOBHOTO METOJa HM3YYCHHS XHMHUUYECKHX
CUCTEM, W HWHTEPIPETAlMH IIOJYYCHHBIX pPE3yJbTaTOB HAa  OCHOBE O0a30BBIX TOHATUH U
dbyHIaMEHTAIBHBIX 3aKOHOB OOIICH M HEOPTaHMYECKOW XUMHUH.

1.2 3agaun AUCHMUILIMHEL,

— OcBouTh METOJbl NPOBEIEHHS XHMUYECKOI'O HKCHEPUMEHTa, KaK OCHOBHOI'O
CpeACTBa U3yYEHHs] XUMUUYECKHUX SIBJICHUH.

— CdopmupoBaTh yMEHHs M HaBbIKM 0€3011aCHOrO OOpaleHHs ¢ J1abopaTOpHBIM
000OpyIOBaHMEM W XMMHYECKUMH MaTepUallaMH C Y4eTOM HX (HU3UYECKUX U XHUMHUYECKHX
CBOMCTB.

— CdopmupoBaTh yMeHMs M HaBBIKM IIJIAHUPOBAHMS, ITOCTAHOBKH, IPOBEIECHUS
XUMHYECKOTO  OKCIIEPUMEHTa M  OINWCAaHUS  I[OJIyUEHHBIX  pE3yJbTaTOB Ha  OCHOBE
(byHaaMEHTaIbHBIX 3aKOHOB XMMHH B 3aBUCUMOCTH OT LIE€IH UCCIICOBAHUS.

—  Pacumputs 1 3akpenuTh 6a30Bble MOHATHUS XUMUHU, HEOOXOJUMBbIE JUIsl JaJIbHEHIIero
U3yYeHHs aHATUTHYECKOH, OPTaHUIeCKON U (PU3NIECKON XUMHH.

— CdopmupoBaTh yMEHHS M HaBBIKH CaMOCTOSITENILHOW pabOThl C HCTOYHHKAMU
HaY4YHO-TEXHUYECKON MH(OpMaIu.

— Pa3Buth crocoOGHOCTH K TBOPUYECTBY, B TOM YHCJIE K HayYHO-HCCIEI0BATEIbCKON
pabote, 1 BEIpabOTaTh MOTPEOHOCTH K CAMOCTOSITEILHOMY MTPHOOPETEHUIO 3HAHHIA.

1.3 MecTo AucuuInHbI (MO1YyJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpamMMBbl.

Jqucuummmza «IIpakTHKyM 0 HEOPraHMYECKONM XMMHMHM» OTHOCUTCS K JUCLHUIUIMHAM
Oa3oBoii yactu Osoka bl. ydeOHoro miana HanpasieHus 04.03.01 Xumus, HanpaBiIe€HHOCTb
(mpocunp) «Heopranuueckass XUMHUsL U XUMHsSI KOOPAWHAIMOHHBIX COEAMHEHUI» M JIOTHYHO
CBsI3aHA C OJJHOBPEMEHHO M3y4daeMbIMU nucuuiuimHamMu «Heoprannueckas xumus», «Bpenenue
B TEpMOJMHAMUKY», «Kpucramnorpadusy», «Matematukay, «PU3UKa».

OcBoenue qucHUIUIMHBL «[IpakTHKyM 1O HEOpPraHMYeCKON XHWMHH» HEOOXOAMMO Kak
OpeIIeCTBYIOIIee JAUCHUIUIMHAM 0a30BOM 4YacTH «AHanuTH4ecKas XuMusy, «Dusnueckas
xumus», «OpraHvyeckas XUMHs», «XHMHYECKas TEXHOJOTHs», a TaKkKe TUCIUILUINH
BapUaTUBHOM YacTH y4eOHOro IUlaHa MOJArOTOBKM OakanaBpoB 1o HampasieHuto 04.03.01
Xumusi — «XuUMHUA KOOPJAMHAIIMOHHBIX coeauHeHun», «CtpoeHue BemiecTBa», «MeToabl
MCCJIEIOBAHMSI HEOPTaHUYECKUX Y KOOPJAWHALMOHHBIX COEIMHEHUI» U IPYTUX.

1.4 TlepeyeHb NJIAHUPYEMBIX pPe3yJbTATOB 00y4eHHsl MO JMCHHUILIMHE (MOIY.JI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbLHOH NPOrPaMMBblI.

W3yuenne paHHOM y4yeOHOW AMCUUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Yy
00yJaronMXxCs CICTYIONUX KOMITETEHITAN

KOH 1 HAUMCHOBAaHUEC MHAUKATOPpA P€3yJ'II)TaTBI 06yquH${ 0o AUCIUILIINHE
JOCTHXXCHUA KOMIICTCHIIMNA

OIIK-2. CmocobeH TpPOBOAWUTH C COOJIOJEHHUEM HOPM TEXHHKH O€30MacHOCTH XUMHUYCCKHH
OKCIIEPUMEHT, BKJIIOYAs CHHTE3, aHAU3, U3yUeHHE CTPYKTYPHl U CBOWCTB BEUIECTB M MATEPHAJIOB,
MCCJIeIOBAHUE TIPOIIECCOB C UX YIaCTHEM

HOIIK-2.1. PaboraeT ¢ XUMHYECKHMH | 3HACT MPaBHJa TEXHUKH O€30MaCHOCTH IpH paboTe ¢
BEIIECTBAMHU C COOJIIOJICHHEM HOPM TEXHHKH | XMMHUYECKUMU BEIIECTBAMH PA3IMYHOMN MTPHPOIBI

Ge30macHOCTH YMmeeT paboTaTh ¢ XMMHYECKUMHU BEIIECTBAMH C
COOJIIOICHNEM HOPM TEXHUKH O€30IMacHOCTH Ha
OCHOBE IIPEJCTABICHUA O XUMHYECKUX U
(bUBUIECKUX CBOMCTBaX HUCCIETYEMBIX
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KOIL 1 HAUMCHOBAHUC MHAUKATOPpA P€3yJ'II)TaTI)I 06yquI/I${ 0o AUCHUILINHC
JOCTHXCHUA KOMIICTCHIIMNA

COEIMHECHUM.

Brnaneer HaBbikamMu 0e€30mMacHOro OOpaIIeHUs ¢
XUMHYECKUMH COCIUHEHUSMU U J1a00paTOPHBIM
000pyTI0BaHUEM

MOIIK-2.2. CunTe3upyeT BEIIECTBA U 3HaeT CTaHJapTHHIC IIPUEMBI CHUHTE3a
MaTepHuabl PasHOH NPUPOJIBI C HEOPraHWYECKUX  BELIECTB W MaTepualioB,
UCII0IB30BaHMCM HUMCIOIIUXCA 0a30Bble U CICNUATbHBIC SKCIEPUMEHTAIBHBIC
METOIIHK METOABI  CHHTE3a  COEIUHEHMH  pa3IMYHBIX
KJIACCOB.

YMeeT HpOBOJAUTH CHHTE3  HEOPraHWYCCKUX
BCIIIECTB M MAaTEPUaOB IO 3aJlaHHOW METO/MKE,
HAa OCHOBE aHallu3a CTPYKTYpbl W CBOWCTB
COCIMHEHUHN TOoa0MpaTh HanmboJIee ONTHMAIILHBIC
METOJIMKH CHHTE3a IIEJICBOrO MPOIyKTa, OLCHHUTH
BBIXOJI IICJIEBOTO MPOAYKTa IPH HEOPraHUIECKOM
CUHTE3¢, OOBSICHUTh BO3MOXHBIC IPHYUHBI €r0
OTJIMYHS OT TEOPETHUYECKU BO3MOKHOTO

Bnageer HaBbIKaMu aHalM3a M IUIAHUPOBAHUS
HKCIIEPHMEHTA, HaBBIKAMM oopmacHus
IIPOTOKOJIOB HEOPraHUYECKOr0 CHHTE3a

HMOIIK-2.3. IIposomut CTaHAApTHBIC | 3HAET METO/BI AKCIIEPUMEHTAILHOTO
onepanuy Uil OIPEACIICHUSA XHUMHYECKOTO | pycclIeIOBAaHUSI COCTaBa M CBOMCTB XMMHUYECKHUX
COCTaBa BEWICCTB M MATEPHANOB HA HX | pelecTB M MATEPHAIOB HA X OCHOBE

OCHOBC YMeeT KOpPEeKTHO HHTEPIPETHPOBATH PE3YIIBTATHI
OIpeNieIeHnsl XMMHMUYECKOIo cocTaBa M (U3UKO-
XUMHYECKHX XapaKTEPUCTHK HEOPTaHHYECKUX
BEIIECTB M MaTepUaJIOB

Brnanmeer craHmapTHBIMH HMHCTPYMEHTAJILHBIMU
METOAAMU  MCCJIEIOBaHMA  HEOpPraHMYecKUX
BEIIECTB ¥ MAaTEPUAJIOB

HOIIK-2.4. Uccnenyer CBOMCTBA BEMECTB U | 3HAGT  TCOPETUYECKHE  OCHOBBI ~ METOOB
MaTepuajioB ¥ UCMOJIb30BAHUEM | OrIpeICNICHUsI XMMHYECKOrO COCTaBa M CBOMCTB
COBPEMEHHOT0 Hay4HOT0 000PYI0BaHHs HEOPraHMYECKUX BELIECTB U MaTEpUAIOB

YMeeTr ocCylmecTBUTh BBIOOP METOAUKH H
Heo0XxoauMoro  J1abopaTopHOro 00OpyIOBaHUs
JUIslL  WCCIIEOBaHUS  CBOMCTB  BELIECTB U
MaTepHaoB

Brnaneer HaBbIkaMu pabOThI C COBPEMEHHBIM
000pyI0BaHHEM XUMHUYECKOH J1abopaTopuu NMpu
pELICHUN TPAKTUIECKHUX 3a/1a9

PesynpraTthl 00yueHHs] MO MUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX
BUJIOB KOHTaKTHOM U CaMOCTOSITENbHOM paboThl OOy4yarommxcss B COOTBETCTBUU C
YTBEP)KJICHHBIM YUE€OHBIM IIJIAHOM.

WuaukaTtopel  TOCTHXKEHUS KOMIETEHIMH CUMTAlOTCS CHOPMUPOBAHHBIMH  MpU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUECHHSI.



2. CTpyKTYypa U cofep:KaHMe JUCUMILIUHBI.

2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHMILIMHBI IO BUAaM padoT.

OO6mast TpymoEMKOCTh JTUCHUIUIMHBI COCTaBiseT 7 3ad.ed. (252 wacoB), wuX
pacmpezesieHue Mo BuaaM padoT IPECTABICHO B TAOIHIIE

By yuebnol paboThl Bcero CemecTtphbl
4acoB (gacel)
1 2
KonrakTHasi paboTa, B TOM 4YHCJIe: 204.,4 102,2 102,2
AyAUTOpPHBIE 3aHATHS (BCEro): 204,4 102,2 102,2
3aHsTHS TEKIIMOHHOTO THIIA - - -
JlaGopaTopHble 3aHATHS 204 102 102

3aHATHSI CEMUHAPCKOTO TUTIA (CEMUHAPBI,
MPAKTUYECKHUE 3aHSATHS)

HWnasi koHTaKTHas padoTa: 0,4 0,2 0,2
Kontpois camoctositenbHoi pabotsl (KCP) - - -
[Tpomexyrounas arrectanus (MKP) 0,4 0,2 0,2
CamocrosiTejibHasi pab0oTa, B TOM YHCJI€: 11,6 5,8 5,8
[TpopaboTka yuyebHOro (TeOpeTHYecKoro) MaTepuana 8 2 2
[TonroroBka k 1a00OPaTOPHBEIM paboTaM 2 2
[TonroTroBKa K TEKyIeMy KOHTPOJIIO 3,6 1,8 1,8
KoHTpoJb: - - -
IToaroroBka K sK3aMeHy - - -
O0mas Tpya0eMKOCTh qac. 216 108 108

B TOM 4YHCJIe KOHTAKTHAsI 2044 102,2 102,2

pabora

3a4. e 6 3 3

2.2 Copep:xanue JUCUUNIMHBI:
Pacripenenerre BuI0B yaeOHOM paOOThI M UX TPYJOSMKOCTH TIO pa3jieiiaM JUCIHILTAHBIL.
Pa3nensl (TeMbl) TUCIUTUIMHEI, U3ydaemble B 1 cemecTpe

KonnuectBo uacos
Bueayaur
Ne HaunmeHnoBanue paznenos (Tem) Beero Ay;:g:f:mﬂ OpH};liI
pabota
J | 113 JIP | CPC
1 2 3 4 5 6 7
1. |OcHOBHBIC TOHSATHS M 3aKOHBI XUMHUH 24 - - 24 -
2. |DHepreTuka u HalpaBJeHHE XMMUYECKHX npoueccoB | 13 - - 12 1
3. | XuMuueckas KHHETHKA 13 - - 12 1
4.  |MHOrOKOMIIOHEHTHBIE CUCTEMBI; PACTBOPHI 25 - - 24 1
5.  |OKHCIUTETHHO-BOCCTAHOBUTENLHEIE PEaKIIUU 13 - - 12 1
Crpoenue atoma. [leproanueckuii 3aK0H U
6. |mepmoamueckas cuctema CocTaB aTOMHOTO s/pa, 7 - - 6 1
pPaJIMOaKTUBHOCTH
7. |Xumuueckas CBSI3b 6,8 - - 6 0,8
8. |KoMIuieKCHBIE COeTMHEHHS 6 - - 6 -
HUmozo 1078 | - - 102 5,8

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3austus / cemuHapsl, JIP — maGoparopHbie
sanstusi, CPC — camocrosiTenbHas paboTa cTy/ieHTa
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Pazpnensl (TeMbl) AUCHUIUIMHBI, U3y4aeMbl€ B 2 CEMECTpE

KommaecTBo gacoB
AynutopHas Breayut
Ne HammenoBanwne paznenos (Tem) Beero pabora opHas
pabora
J | II3 JIP CPC
1 2 3 4 5 6 7
9. |Kucmopon. Bogopon. Ilepekuch Bomopoaa 6,35 - - 6 0,35
10. |Dnements! VII A rpynmsl. 6,35 - - 6 0,35
11. |9nements VI A rpynmsl. 6,35 - - 6 0,35
12. |Dnements! VI A rpynmsl. 12,35| - - 12 0,35
13. |Dnementsl IV A rpynmsl. 6,35 - - 6 0,35
14. |3nements |l A rpynmsl. 6,35 - - 6 0,35
15. |s-amemenTsl Il rpynmsr 6,35 - - 6 0,35
16. |s-amemeHTs | rpymmbl 6,35 - - 6 0,35
17. |9nementsl nobounsix noarpynm Il -V rpymm. 6,35 | - - 6 0,35
18. |DnemenTsl noOouHOM moarpynmnsl VI rpynmsl. 6,35 - - 6 0,35
19. |Dnementsl nobouHoil moarpymnmsl VII rpynmesr. 6,35 - - 6 0,35
20. |9nemenTtsl nobounoit moarpymmsl VI rpynmsr. 6,35 | - - 6 0,35
21. |DnemMeHThl MOOOYHON NOATPyYMIILI | rpynmbL 6,35 - - 6 0,35
22. |9nemenTsl no604HOI nmoarpymnmsl |l rpymmer. 6,35 | - - 6 0,35
23. |PenkozeMenbHBIE DIIEMEHTEI 6,35 - - 6 0,35
24. |KoMIuiekcHBIE COEIUHEHNS 6,35 - - 6 0,55
HUmozo 107,8| - - 102 5,8
‘Hmoeo no oucyuniune: 2056 | - - 204 1,6
2.3 Conep:xanue pa3iesoB (TeM) TUCHUTIIAHBI:
2.3.1 3aHATHSA JIeKIIMOHHOI'0 THIIA.
3aHATHS JISKIIMOHHOTO THIIA HE TTPETyCMOTPEHBI
2.3.2 3aHATHSA CEMUHAPCKOI0 THIA.
3aHATHS CEMUHAPCKOTO TUTIA HE MPEAYCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS
| cemecTp
dopma
Ne HaumeHnoBanue 1abopaTopHbIX paboT TEKYIIEeTO
KOHTPOJIS
1 2 3
1. |3makomcTBO ¢ padoToii B XMMHYECKO# J1aGopaTopuH. Otuer no
[TpaBuia GezomacHocT Ipu pabote B taboparopun. OCHOBHBIE IpUEMBI | J1a0OpaTOPHOM
paboThl B XUMHUYECKOH JJabopaTopuu. XUMUYECKUE MOCY1a, PEaKTUBHI, pabore
HarpeBaTelbHbIE MPUOOpPEL. [TpoBeIeHIe XUMHUIECKOTO IKCITIEPUMEHTA.
2. |OcHoBHbIe 3akOHbI XxuMHH. ['a3oBble 3akoHbl. OmnpenejeHue OtueT o
MOJISIPHBIX H 9dKBHUBAJIEHTHBIX MacCC BelleCTB. 1abopaTopHOI
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OrnpezesieHe SKBUBAJICHTOB MPOCTHIX U CIIOXKHBIX BEIIECTB. pabote
3. |OcHoBHBIe 3akoHbI xuMuH. ['a3oBble 3akoHbl. Ornpenejenue Otuer no
MOJISIPHBIX ¥ JKBHBAJIEHTHBIX MacC BellleCTB. nabopaTopHO
OnpeneneHre MOJICKYJISIPHBIX U aTOMHBIX MAacC BEILIECTB. pabore,
KOHTPOJIbHAS
paborta
4. |MeToabl 0OYHCTKH BeEIlECTB. Otuer no
nabopaTopHOI
pabote
5. | XuMHYecKass TEPMOTUHAMHUKA., OtueT o
OnpeneneHne HTANbINNA XUMUYECKUX PEaKIUM. nabopaTtopHoi
pabore,
KOJUIOKBUYM
6. [XumMuyeckasi KHHETHKA. Otyer no
CKOpOCTh XMMHUYECKUX peaklnii. XMMHUYEeCKOe paBHOBECHE. 1abopaToOpHOM
pabore,
KOJUIOKBUYM
7. [PacTBopsbl. Cioco0ObI BhIPaKeHUsI KOHIIEHTPAIIMHA PACTBOPOB. Otuer no
PactBopsl. [IpuroroBnenue pacTBOpOB pa3InYHbIX KOHIIEHTPALIHIA. 1a00paTOPHOM
pabote
8. |DaexkTposuTHYECKAas IMCCOMUALIHA. OtueT o
PaBHOBecusi B pacTBOpax 371€KTPOJIUTOB. nabopaTopHOI
pabore
9.
10. |CTpoenne atoma u xummuveckasi cBsi3b. [lepuoaguueckmii 3akon JI.U.| KomiokBuym
MenpaeseeBa.
11. I'eTeporeHHble paBHOBECHSI. Otuer o
nabopaTopHO
pabote
12. |MonHoe mpousBeneHue BOJAbl. BomopoaHblii moka3zareib. I'mapoJiu3 Otuet no
coJIeid. n1abopaTopHOii
paborte,
KOHTpPOJIbHAS
pabora
13. |OKkHCANTEIHLHO-BOCCTAHOBUTEILHbIE PEAKIIUHU. Ortuer 1o
OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA MPOCTHIX U CIOKHBIX 1ab0paToOpHOM
BEIIECTB. pabote
14. |DaexTpoxuMHuYecKue mpouecchbl Otuer o
1abopaTopHOii
pabore
15. |[KoMmiekcHbIE cOeMHEHUSI. Otuer no
nabopaTopHOit
pabote
16. |Ctpoenue aToma. [lepuoanyeckuii 3aKoH. Konnoksnym
17. |Tunbl XUuMHYecKOii CBSI3H Komnoksnym
Il cemecTp
| 1] 2 3




18. |[Kucnopon, Bogopoa, Bosia, MepeKHch BOJOPOIA. Oruer no
nabopaTopHOI
pabote
19. [9nements! VII A rpynnbl. Otuer o
["ajoreHsl U UX COEAMHEHUS 1abopaTopHOii
pabore
20. |9nemenTtnl VI A rpynmnsi. Oruer 1o
Cepa u ee coeIUHEHUS. nabopaTtopHoOi
pabote
21. | DnemenTnl V A rpynmsl. Otuer o
A3OT U ero coelMHEeHMs. 1abopaTopHOii
pabote
22. | 9nemenTnl V A rpynmsl. Otuer o
docdop, cyppMa, BUCMYT U UX COSAUHEHMSL. 1abopaTopHOii
pabote
23.|9nemenTsl |V A rpynmnsi. Oruer no
Yraepon, KpEMHUIA, OJJOBO CBUHEL] U UX COEIUHEHUS. nabopaTopHOI
pabote
24. |9nementsl |11 A rpynmsi. Oruer no
bop, amomuHuUi. nabopaTopHOI
pabore
25. [9aementnl | A u Il A rpynm. Oruer no
[1esnouHbIe U LIEIIOYHO3EMEIbHbBIE METAILIbI, OSpUILTNIL, MarHUH. n1ab0paToOpHOi
pabote
26. |CuHTEe3bI COeTMHEHN I HeMePeXoHbIX YJIEMEHTOB. 3ammTa paboThl
27.|9nemenTbl N060uHBIX HoArpynm 11 -V rpymm. Oruer no
Twran, BaHaanit 1 UX COCTUHEHUS. nabopaTtopHoi
pabote
28. |9n1emeHTHI MO604HON MoArpynns! VI rpynmsi. Otuer no
Xpom, Monub/1eH, BosibpaM U UX COAMHEHHUS. nabopaTopHOi
pabote
29. | 9n1emenThl Mo60uHOH moarpynmns! VIl rpynmel. Otuer no
Mapranern 1 ero COeJMHEeHHUS. nabopaTopHOI
pabore
30. |91emenTnl mo60uHOM moarpynns! VI rpynnel. Oruer no
Keneso, koOanbT, HUKENL. KOMIUIEKCHBIE COEIMHEHNS KeTe3a, KoOanbTa,| 1abopaTopHon
HUKEJIA. pabote
31. |9nemenTnl no6ounoi noarpynnsl | u Il rpynmsi. Oruer 1o
Menpb, cepeOpo, IMHK, KaAMUN U UX COeTUHEHHUS. n1abopaTopHOit
pabote
32. |Peiko3eMeNbHbIE AJIEMEHTHI Otuer o
nabopaTopHOit
pabote
33. |CuHTe3bI cOeIMHEHMI MEPEXOIHBIX )JIEeMEHTOB 3amTa paboThI




Iliian JadopaTopHbIX padoT
no aucuuninHe «I[IpakTukym no HeopraHM4ecKoO XuMHUN»

1 cemecTp
Ne Tema 3ansATHSA Jlut- | KoJs-Bo
n/n pa 4acoB
1. | 3HakoMcTBO ¢ pa6oTOii B XHMHYECKOM J1a00PaATOPHH. [5], 6
[IpaBmia Oe3omacHocTH Tpu pabore B mnaboparopuu. OcHOBHBIE | C.3
npueMbl pabOThl B XMMHUYECKOH JlabopaTopuu. XUMHUYECKUE TOCYAa,
pEaKTUBBI, HarpeBareibHble TpuOOphl. [lpwembl  mpoBencHUS
XUMHUYECKOTO JKCIepuMeHTa. Jlab. paboma: Xumudeckas mocyna. | c.9
PeaktuBbl. HarpeBarenbubie npubopsl._Jlab. paboma: OnpeneneHue
SKBHUBAJIEHTOB MPOCTHIX U CIOXHBIX BEIIECTB.
OmnpiT 3. OnpesiesieHre SKBUBAJICHTOB METAJLIOB. c.81
2 | OcHoBHbIe 3aKOHBbI xumuH. I'azoBbie 3akoHbl. Omnpenenenue | [5], 6
MOJISIPHBIX U JKBHBAJIEHTHBIX MACC BEIlleCTB.
Jlab. paboma: OrnpeneneHue SKBUBAIECHTOB MPOCTBIX U CIOKHBIX
BEIIIECTB.
Omnpit 4. OnpeniesieHre SKBUBAJICHTOB KapOOHATOB. c. 83
3. | OcHoBHble 3akoHbl xumMuH. ['azoBbie 3akoHbl. Onpeneaenue | [5], 6
MOJISIPHBIX U JKBHBAJIEHTHBIX MAcCC BellleCTB.
Jlab. paboma: OnpeneneHue MOJSKYISIPHBIX W aTOMHBIX Macc
BEIIECTB.
Omnpit 1. OnpenieneHrie aTOMHON Macchl METAJLIOB. c.75
OneiT 2. OnpeneneHue MOJEKYISIPHOM Macchl JHOKCHAA yriaepoja | c. 78
(V).
KouTtpoJsbHas padora: OCHOBHbIE 3aKOHBI XUMHH
4-5 | MeToabl 04HCTKH BelecTB. OnpeiesieHHe YNCTOThI BELIECTB. [5], 12

Jlab.  paboma:  OuucTtka  TBEPABIX  BEIIECTB  METOJaMHU
MepeKpUCTaUIN3allud U BO3rFOHKU. OUHCTKAa KHUAKOCTEH METOJ0M
neperoHku. OUncTKa ra3os.

OmpiT 1. OuyncTka TBEPIBIX BEHIECTB MNepeKkpuctamzamuen u3 | ¢.50
pactBopa  (MenHOro  Kymopoca, Ouxpomara  Kamus,  Oypbl,
rupokapOoHaTa HaTpus)

Omnpit 2. OuncTKa XJIOpUAA HATPUSA U ONPEIEIICHUE €T0 CONEP KAHUS B

CMECH. c.53
Omnpit 3. OunicTKa Hoaa BO3TOHKOM. c. 54
OmnpiT 4. OuncTKa BOJBI OT pACTBOPEHHBIX BEIIECTB JUCTHILISAIIMEH. c. 54
OmnpIT 5. O4yKCTKa YIIIEKUCIIOrO rasa. c.55
OmneiT 6. Dkcrpakuusa. Omnpenenenne kod3p@uimenta pacnpeneneHus

foJ1a MeX 1y IByMsI paCTBOPUTEIISIMU IPU KOMHATHOI TemmepaType c. 56
OmneiT 7. OnpenenieHne TeMIiepaTyphl IUIABICHMUS. c.57
Omnplt 8. OnpeneneHye TeMnepaTypbl KUIIEHUS. c. 58
OmnsiT 9. Onpenienenye MIOTHOCTH (KUJIKOCTH, METaJIa) c. 58

6. | Xumuueckasi TepMOIMHAMUKA. [5], 6
[lepBblii M BTOpPOM 3aKOHBI TepMOAMHAMUKH. Pacuer TemioBeXx | ¢.86
3¢ PEeKTOB XUMHUECKUX PEaKIMi ¢ HCMOIb30BaHHMEM 3akoHa ['ecca.
Pacuer n3menennii suTponuu u sHepruu ['udoca.

Jlab. paboma: OnpeneneHne SHTANBINNA XUMHUYECKUX PEAKIIUN.

Omerir 1. OmnpeneneHue HSHTAIBIMM — PEAKIMM  MPUCOEAVHEHUS
KPUCTAJUIN3AMOHHON BOJIBI K O€3BOIHOM COJIH. c.95
OmnpiT 2. OnpeniesieHre SHTAIBINY PeaKIMi HEUTpaTu3alluu. c.97
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OmpiT 3. OnpesiesieHne SHTAIBIINN PEAKLIUUA OCAKICHHUSL.
OmnpiT 4. OnipeieNieHne SHTAIBITUK 00pa30BaHMS COJIH.

c. 99
c. 100

XuMHu4ecKasi KHHeTHKA.

CKOpOCTh XMMHYECKOIH peakiii U €€ 3aBHCHUMOCTh OT Pa3IMYHBIX
¢dakropoB. Karanm3 u karamusartopbl. XMMHYECKOE DPaBHOBECHE H
YCJIOBHS €T0 CMEIICHUSI.

Jlab. paboma: CKOPOCTh XHMHUYECKHX pEAKIUHA. XUMHUECKOE
paBHOBECHE.

Ompit 1. BiusiHiE KOHLIEHTPALUK PEarPYIOIIUX BEIIECTB HA CKOPOCTh
XUMHYECKON PEaKI1H.

OmbiT 2. BiiusiHue Temneparypbl Ha CKOPOCTh XUMHUYECKOM PeakIny.
Oneir 3. BiusHHE BeNUYUHBI TIOBEPXHOCTH CONPHUKOCHOBEHHS
pearupyrommx BEHIECTB Ha CKOPOCTh XHMHYECKOHW pEaKkIuh B
reTepPOreHHON CUCTEME.

OmbiT 4. BiinsiHue katain3atopa Ha CKOPOCTh XMMUYECKON PEaKIlvu.
OneiTr 5. BiusHHE KOHLCHTpAlMM BELIECTB Ha XHMHUYECKOE
paBHOBECHE.

[5],
c.86

c.108
c.109

c. 110
c. 110

c. 111

PacrBopbl. Crioco0bl BbIpaskeHUs1 KOHIEHTPALMU PACTBOPOB.
CriocoObl  BbIpa)K€HHS KOHLIEHTpALlUM pacTBOpoB. PacTBopumocTh
TBEPABIX BEILIECTB, >XKUIKOCTEH M Tra3oB. KoymuratuBHble CBOICTBa
pPacTBOpPOB HEIJIEKTPOIUTOB.

Jlab. paboma: PactBophl. [IpurotoBineHue pacTBOPOB pPa3IMUHBIX
KOHIEHTPALUM.

Onpir 1. IlpurotoBnenue 5%-HOTO pacTBOpa JaUXpoMara Kalus
pacTBOPEHUEM CYXOI'O BELIECTBA.

Ompit 2. [Ipurotoenenue 0,1 M pactBopa Cynbdata meau (kapboHata
HaTpHUsl) PACTBOPEHUEM KPUCTAJJIOTUAPATA.

Oneir 3. Ilpurorosnenne 0,1 H pactBopa cepHOM KHCIOTBI
paz0aBiieHreM 0o0Jiee KOHIICHTPUPOBAHHOTO PacTBOpa.

Oneir 4. OnpezneneHne TOYHOM KOHIIEHTPALMHM PAacTBOpa KHUCIOTHI
METOJIOM TUTPOBAHMSL.

OmnpiT 5. [IpuroroBieHue NepeckHIEHHOTO pacTBOpa Cyab(ara MeIu.
OnpiT 6. IlpuroToBieHHe MEPECHINIEHHOTO pPacTBOpa THOCYJbdaTa
HATpPHUSL.

KoasokBuyMm : XumMuyeckasi TEPMOAMHAMMKA W KMHETHKA.

[51,
c.116

c.125
c.126
c. 126

127
. 128

el e)

c. 128

DJIeKTPOIUTHYCCKAS JUCCOLUALMS.

DNEKTPONUTHl U HEAIEKTPOIUThl. CUIbHBIE U Cla0ble SJEKTPOJIUTHI.
KonnyecTBeHHBIE XapaKTEPUCTUKU SJEKTPOJIUTHUECKON TUCCOLUALINH.
Cwmemenue nucconuanuu cimaboro snekrposnuta. WowHas cuna
pacTBOpa, aKTUBHAsI KOHIIEHTPALIUsI PAacTBOpPA CHIIBHOTO JJIEKTPOJIMTA,
cpenHuii KO3(PGUIUEHT aKTUBHOCTH CHIIBHOTO JIEKTPOJINTA U NOHOB.
Jlab. paboma: DNEKTPOTUTHIECKAS TUCCOIIUALIUS.

OmpiT 1. DKcnepuMeHTalNbHBIE HAOMIOIECHUS AJICKTPOJIUTHUUECKON
JHCCOIMAINH.

- DJEeKTPONpPOBOAHOCTh BOJHBIX PACTBOPOB KHUCJIOT, COJIEM U
ocHOoBaHUM. CUIIbHBIE U CTa0bIe SEKTPOIHUTHI.

- HaOJIOJIEHUS JIBI)KEHHSI HOHOB B PACTBOPAX AJIEKTPOJIUTOB.

- CpaBHEHHE XUMUYECKON aKTUBHOCTH COJISTHOM U YKCYCHOM KHUCIIOT.
OmpiT 2. Onpeenenne N30TOHUIECKOTO KOd(PGUIIMEHTA U KaXKyIIeHCs
CTENEHU JUCCOLMAIIMY XJIOPUJIa HATPUS KPUOCKOMUYECKUM METOIOM.
OmpiT 3. CMemeHne paBHOBECHS TUCCOIMAIIUN CTIa00T0 AJIEKTPOJIUTA.
- Bnusiane pasz0aBieHus pacTBOpa Ha CTENEHb AIIEKTPOIUTHYECKOU

[5],
c.131

c.134

c. 136
c. 138
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AUucconualiu.

- Bimsgaue poOasieHue coiu  ci1aboi  KHUCIOTHI Ha CTEIEHb
JIMCCOIMAIINHT TOM KMCIIOTEL.

- BiumsHue pgo0OaBiieHHE CcOJIM cJ1abOro OCHOBAHHMS Ha CTEIECHb
JIUCCOLMAIMN TOI'0 OCHOBAHUS.

OmnpiT 4. HampaBnenne oOMEHHBIX HMOHHBIX TPOIIECCOB B pacTBopax | c. 140
AJEKTPOJIUTOB.

- OGpa3oBaHKe MajIOpPaCTBOPUMBIX BEIIECTB.

- OGpa3oBanue c1a0bIX KHCIOT U OCHOBAHUH.

- Peakuuu HeWTpaiM3anum.

- OOpa3oBaHue JIETYYHX IPOJYKTOB PEAKIIUU.

10. | I'ereporeHHbie pAaBHOBECHSI. [5],
PaBHOBecue Mexay pacTBOPOM 3JIEKTPOJIUTA U OCAJKOM, yCioBus ero | c.144
cmemienus.  [lpousBeneHue  pacTBOPUMOCTH U MPOU3BEACHUE
KOHLEHTpaluui (aKTUBHOCTEW). YCIIOBUS BbINAJEHUS  OCAJKOB.
Conesoit 2 dekr.

Jlab. paboma: I'eTeporeHHbIC paBHOBECHSI.

OmnbIT 1. ycnoBus BblIai€HUs OCATIKOB. c. 146
OmprT 2. [TonHOTa OCaXKIEHUS HOHA. c. 146
OneiT 3. 3aBHCUMOCTH TOCJEIOBATEIBHOCTH BBINMAJCHUS OCAJIKOB
MaJOpaCTBOPUMBIX BEHIECTB OT BEIMYMHBI WX TMpousBeneHus | c. 146
PacTBOPUMOCTH.

OmnsiT 4. PacTBOpeHHE 0Ca/IKOB MaJIOPACTBOPUMBIX 3JIEKTPOIUTOB IpU
XUMHUYECKUX B3aNMOIEHCTBUAX. c. 147
Oneir 5. BiusHue BeIMYMHBI NPOU3BENEHUS  PACTBOPUMOCTHU
ANEKTPOJIUTA HA €TO CIIOCOOHOCTh K XMMHUYECKOMY B3aUMO/ICHCTBUIO. c. 147
Onpir 6. IlomyueHue OJHUX MalOPACTBOPUMBIX COEAMHEHUN U3
JIPYTHUX. c. 148
OmnsiT 7. O6pa3oBaHue OJAHUM HOHOM HECKOJIBKUX MaJOPaCTBOPUMBIX
COCIMHEHUM. c. 148
OmnpiT 8. CMelieHre paBHOBECHUS! B HallpaBICHUHU OOpa30BaHUs MEHEe
PacTBOPUMBIX COEIUHEHMIA. c. 149

11. | MouHoe npou3sBeaenue Boabl. Bogopoanslii mokasarenn. Fuapoans | [5],
coJiei. c.154
Huccommarusi  Boabl. Bomopoansnii mokaszarens.  OnpeneneHus
BOJAOPOJHOTO  IMOKa3aTelst  Cpeibl  METOAAMH  BHU3YaJbHOIO
kojopumerpupoBanus u pH-merpuu. Omnpenenenune pH pactBopoB
CHJIBHBIX U CJa0BIX KHCIIOT, OCHOBAaHUH, TUAPOIU3YIOIIUXCS COJIel U
OydepHbix cucteM. BiusiHue npupobl coseid, TeMnepaTrypbl, KOHIIEH-

Tpalli Ha CTENEeHb WX THAPONU3a. YCIOBHS  MPOTEKAHHS
«HeobpaTumoro ruaponusa». bydepusie pacTtBophl, pacuer pH,
OydepHas eMKOCTb.

Jlab. _paboma: VioHHoe mTpoW3BeACHUE BOJLL.  BomopoaHbBIN
nokasareib. ['uaponus conei.

OmnbiT 1. HM3Mmepenue BOIOPOTHOrO MOKa3aTeNsl Cpeabl pacTBOpa
METOJIOM BU3YaJIbHOTO KOJIOPUMETPUPOBAHUS. c. 157
OmnbiT 2. Onpenenenue pH pacTBopa mpu MOMOIIM YHUBEPCAIBHOTO
MHIMKATOpa c. 158
OnbiT 3. H3MmepeHue BOIOPOJHOrO TMOKa3aTeNlsl Cpelbl pacTBOpa
NEKTPOXUMUYECKUM METOIOM. c. 159
Omnpit 4. Peakuust cpesibl B pacTBOpax paziIuyHbIX COJIEH. c. 159
Omnpit 5. [TonHbli («<HEOOpAaTUMBIIT») THAPOIIN3 COJIEH. c. 160
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OmnpIT 6. BaustHue CHITBI KUCIIOTHI U OCHOBAHMS, 00pa3yIoLIiX COJb, Ha
CTENEHb €€ THPOIIH3a.

OmnsiT 7. BnusiHue TemnepaTypsl Ha CTEIIEHb T'MIPOIN3a COJIH.

Omeit 8. Biimsinue pa3z0aBieHus pacTBOpa Ha CTETIEHb TUIPOJIN3A COJIH.
OmnpiT 9. BnusiHue u3MeHEeHUs! KOHIIEHTPALMH BOJOPOJHBIX MOHOB Ha
THPOIIN3 COJIH.

OnbiT 10. Ilomyyenue aneTaTHOr0 W aMMOHHUHHOTO OydepHbBIX
pPacTBOPOB M UCTIBITaHHE X OydepHOro neHcTBHS.

Omnpit 11. Bousiaue pa3z6asnenus Ha pH 0ydepHbIX pacTBopoB

. 160
. 161
. 162

o o 0

c. 162

c. 162
c. 163

12.

OKHUCINTEIBHO-BOCCTAHOBUTE/IbHBIC PEaKIINU

Meroasl u3y4eHUST M pacyeTa OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
npoueccoB. OkucauTenu u BocctaHoBuTend. CocTraBieHne ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKLUMK, IMPOTEKAUIUX B
BOJHBIX PACTBOpPaxX METOIOM HOHHO-MOJIEKYJISIPHBIX ITOIYPEaKLIUH.
KonnuecTBeHHbIE XapaKTEPUCTUKH OKHCJIUTENBHO-
BOCCTAaHOBUTENIbHBIX IEPEXOA0B. DJIEKTPOJIHBIE IMOTCHLMAIBI METall-
noB. Wcnonb3oBaHue TaOJUYHBIX JAHHBIX JJIS OLEHKH BO3MOXXHOCTH
IIPOTEKAHUS OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX peakuui B
CTaHJAPTHBIX YCIOBHAX. YpaBHeHus HepHcra miug noreHnmana
EKTpoAa M Uil pefokc-peakuuu. Bnusaue pH Ha Benuuuny
IIOTEHIIMAJIOB BOJOPOJHOIO, KHCIOPOJHOIO M APYIMX DSJIEKTPOIOB.
VYyactue BOJbl B peaKklMsIX B KAUYECTBE OKUCIIUTENSI U BOCCTAHOBUTEIS,
3aBucumocTs oT pH. Cxemsl Jlatumepa.

Jlab. paboma: OKUCAUTENBHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA POCTHIX
U CJIOKHBIX BEIIECTB.

Oneir 1. M3ydyeHHe OKHMCIMTENBHO-BOCCTAHOBUTEIIBHBIX CBOWCTB
IIPOCTHIX BEIIECTB.

Omnpit 2. [IposiBIIEHNE OKUCIUTENBHBIX U BOCCTAHOBUTEIIBHBIX CBOWCTB
3JIEMEHTOM B 3aBHCHUMOCTH OT €r0 CTENIEHN OKUCIICHUS.

- BoccranoBuTENbHBIE CBOMCTBA aTOMOB DJIEMEHTOB B OTPULIATEIILHON
CTEIIEHU OKUCJICHUS;

- OkuCIUTENBHBIE CBOMCTBA aTOMOB JJIEMEHTOB B BBICIIEH CTENECHU
OKHUCJICHUS;

- OKucaUTENbHBIE U BOCCTAHOBUTENIBHBIE CBOMCTBA aTOMOB JIEMEHTOB
B IIPOMEKYTOYHBIX CTEIEHAX OKUCICHUS.

OneiTr 3. 3HayeHwe cpeAbl B OKHUCIUTEIbHO-BOCCTAaHOBHUTEIbHBIX
Ipolreccax.

Oneir 4. Peakuuu AUCIIPONIOPLMOHUPOBAHUS  (CAMOOKHUCIIEHHUS-
CaMOBOCCTaHOBJICHHUS)

- Peaknus nucnponopunoOHUpOBaHUS Cylb(pUTa HATPHUS;

- Peaknus nucnponopunoHupoBaHus Opoma;

- Bmusaame pH cpenbl Ha cCMelleHME pABHOBECUS B PEAKLIMIX
JUCIIPOIIOPLIUOHUPOBAHHS.

OnbIT 5. BHYTPUMOJEKYJISIPHBIE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakiuu.

- Paznoxxenne HuTpara meau;

- Paznoxxenue nuxpomara aMMOHUS.

OnbiT 6. OKHCIHUTETBHO-BOCCTAHOBUTENBHBIE PEAKIMM C Y4aCTHEM
OpPraHUYECKUX BELIECTB

- BoccranoBiieHne uxpoMara Kajlisi CIIMPTOM;

- BoccraHoBneHne amMMHMayHOro pacTBopa HHUTpaTa  cepebpa
(hopmastbIeTHI0M;

[4].
c.166

c. 186

c. 187

c. 189

c. 190

c. 191

c. 191
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- BoccraHoBiieHNE IepMaHraHara Kajius IaBejleBON KUCIOTON

KonTpoabHas paodora: PacTBoOpbI. DIeKTPOIUTHYECKAS
AUCCOLHALHS.

13. | DaekTpOXUMHYECKHE MPOLECCHI [5],
KonuuectBeHHbIe XapaKTePUCTUKU OKHUCIIUTENbHO- | €.193
BOCCTAHOBUTEJIBHBIX  NEPEXOJ0B.  DJIEKTPOJAHBbIE  MOTEHIIHAJIBI
METaJUIOB. [ 'albBaHMYECKUH 3JIEMEHT. BOJOPOIHBIA 3IEKTpOA U
BOJOPOJHBIA HYJIb OTCYETa MOTEHIHUAIOB. DIIEKTPOJIU3 PAaCTBOPOB U
paciiaBoB, HIpPOLECCHl, IMPOTEKAIOIIME Ha KaroAe M aHoJe, Y4er
BIUSHUSL TUIOTHOCTH TOKAa Ha DSJEKTPOIHBIM mnoreHuuan. Kopposus
METAJUIOB, MEXaHU3M DJEKTPOXUMHUYECKOM KOPPO3UH, CIIOCOOBI
3alUThI OT KOPPO3HUHU.

Jlab. paboma: DNEKTPOXUMUIECKHUE ITPOIIECCHI.

OmnpiT 7. U3roToBieHue raibBaHUYECKOTO JIEMEHTa U U3MEPEHUE €ro

S/1C. c. 193
OmeiTr 8. HccnegoBanue 3aBucumoct OJIC  raibBaHHYECKOIO
3JIeMEHTa OT KOHILIEHTPAIIUU COJIH. c. 193
Omeir 9. Onmnpenenenue  MPOU3BEACHUS  PACTBOPUMOCTH U
TEPMOJMHAMHYECKUX  XAapaKTEPUCTUK  Mpollecca  PACTBOPEHHUS
MaJIOPaCTBOPUMBIX COCAUHEHMI. c. 195
Omprr 10. DaexTposu3 BOAHOTO pacTBOpa cyib(dara HATpUS C
HEPACTBOPUMBIMU JIEKTPOJIAMHU. c. 195
Omnpit 11. ITonyyeHue HUHKA 3JEKTPOIU3OM. c. 197
OmnpiT 12. DnekTponutuyeckoe pa@puHUPOBAHUE MEIH. c. 198
Omnpit 13. Koppo3us meramioB c. 199
- Koppo3ust xenes3a B KOHTAKTe € yriIepoJioM;

- BnusHue mnpupoapl KOHTAaKTHPYIOLIIUMX METAUIOB Ha CKOPOCTh
KOPPO3UH JKEJe3a;

- [TaccmBHOCTE MeTaIA;

- AKTUBHpYIOLIEE JEHCTBIE HOHOB XJIOpA.

Omnpit 14. 3amura MeTamIoB OT KOPPO3UHU c. 202
- DNEKTPOXUMHUUYECKOE OKCUIMPOBAHUE ATFOMUHUS;

- OKcUIMpOBaHKME MarHusl U €ro CIUIaBOB;

- Karognas 3ammra metanna;

- [IpoTexTopHas 3amura MeTauia.

14. | KoMIuIeKCHbIE COeTMHEHMSI. [5],
CriocoObl TONTydeHUs! KOMIUIEKCHBIE COEIMHEHWH. YCTOWYuBOCTH | ¢.209
KOMIUIEKCHBIX coeluHeHul. [loBeieHne KOMIUIEKCHBIX COEIMHEHUH B
peakuusx  3aMelIeHMs, JIMTAaHAHOIO  OOMEHa, OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX Tpoueccax. I[IpuMeHeHHe MeToja BaJIEHTHBIX
CBS3€H, TEOpUM KPUCTAUIMYECKOTO TOJS, METOJ MOJIEKYISIPHBIX
opbutaneii IS ONUCAaHUS  XUMHYECKHX  CBsI3ed  Mexay
KOMILIEKCOOOpa3oBaTesieM M JIMTaHJlaMU U MHTEpIIpeTalusi CBOWCTB U
CTPYKTYPbI KOMIUIEKCHBIX COEAMHEHUH.

Jlab. paboma: KoMIIeKCHBIE COCTUHEHHS.

KaTtnonnble KOMILIEKCHI:

OmnbiT 1. KoMIUIEKCHOE OCHOBAaHHUE HUKEIS c.214
OmnpiT 2. [Tonyuenue u uccnenopanue cynbdara rerpaammuamenu (II) | c. 215
AHMOHHBIE KOMILIEKCHI:

OmnpiT 3. [Tonyuenue terpanogoucmyrata (I1I) kamus. c.216
Onpit 4. [TonydyeHne ruIpOKCOKOMILIEKCOB. c.216

BHYTpUKOMIIIIEKCHBIE COETMHEHUS:

13




Omnpit 5. [Tonyuenue HelTpanbHbIX KoMILekcoB xene3a(1ll). c.217
KommiekcHble coelMHeHNsI B peakluax oOMeHa:
OmnbiT 6. B3aumopeiictBue rexcanmnanodeppara(ll) xamus ¢ comamu

MEIU U IINHKA. c.217
KommiekcHple coeMHEHUs] B OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaxkuusx:

Omnpit 7. BoccTanoBnenue cepedpa 13 ero KOMIUIEKCHOTO coequHeHus. | c. 218
OmnmpiT 8. Boccranorienue rekcarmanodeppara (I111) kamus. c.218
OmpiT 9. Okucnenue rekcanuanodeppara (1) kamus. c.219
Y CcTOWYUBOCTh KOMITJIEKCHBIX HOHOB. Pa3pylieHrne KOMIUIEKCOB.

OmpiT 10. Pa3pymenue komiuiekca npu paz0aBieHUH pacTBOpa. c.219

OmnbiT 11. CpaBHUTEIBHAs YCTOMYMBOCTH POJAHMAHOTO KOMIuiekca | c¢. 219
KoOaJibTa B BOJIE U B CIIUPTE.

OnbIT 12. Bnusinue AIEKTPOHHOMU KOH(pHUTYpaIuu
KOMIUIEKCOOOpa3oBaTesi Ha OKPacKy KOMILICKCA. c. 220
OnbIT 13. Pazpymenue KOMILIEKCa npu OCaXJIECHUU
KOMILJIEKCOOOpa3oBaTes. c. 220
OmeiT 14. JIBOMHBIE COJIH. c. 221
Omnwit 15. 'maparHas nzomepus akBakomiuiekcoB xpoma (I11). c. 222

15. | Crpoenue aTroma. Ilepuoguueckuii 3aKoH. [3], 6

KBantoBeie uucma. CocTaBiieHHE SJICKTPOHHBIX (opmyn aromoB u | c.37-
noHOB. OmnpeneneHnue BAJIEHTHOCTU U CTEIIEHH OKUCIEHUS UCXOJIs U3 41
CTPOCHUSA 3JIEKTPOHHOU 0007109k aTOMOB. OcHoOBHBIE
XapakTepucTuku atoMoB. OmpeneneHue (GopMbl  MOIEKYHT €
ucnonbs3oBanueM metogoB BC u OBOII. I'm6punuzanus. [locrpoenne
quarpamMm MO 118 AByX- M MHOTOAQTOMHBIX MOJIEKYJ M HOHOB,
olpesieJIeHUE MOPsIIKa CBSI3U U MarHUTHBIX CBOWCTB YaCTHUIL.

16 | Tunbl XUMHYECKOH CBSI3H [3], 6
Onpenenenve (Gopmbl MoJIeKyd ¢ ucHoib3oBaHueM metogoB BC u | c.37-
OBOJII. T'mbpunumzanus. Iloctpoenne auarpamm MO nans 1ByXx- | 41
MHOTOAQTOMHBIX MOJIEKYJ M HOHOB, ONpE/CICHHE TOpsSAKAa CBS3H H
MarHUTHBIX CBOMCTB YaCTHII.

KomnokBuym: CrtpoeHse aromMa MW XHMHYecKasi  CBf3b.
IHepuoauyeckuii 3akon /I.U. MengeneeBa

17. | 3aueTHoe 3aHATHE 6

[1] Kocteipuna, T.B. (Ky6I'Y). Obmas xumus [Tekct] : maboparopusiit npaktukym. [U. 1]/ T.
B. Kocteipuna, T. II. Cropoxenko, B. A. Bonbakua ; M-Bo oOpa3zoBanust u Hayku Poc.
®enepanun, Kydanckuit roc. yu-1. - KpacHonap : [Kybanckuii rocyaapcTBeHHbIH yHUBEPCUTET],
2015.- 113 c.

[2] 3aitueB, O.C., MccnemoBarenbckuii mpakTUkyM To oOmieit xumuu. [Tekcrt] : yueOHOe
nocobue ; M.: U3a-8o MI'Y, 1994, - 480 c.

[3] Apnamnukosa, E.M. COopHuk 3agay mo Heopranmueckoil xummu. [Tekct] : ydeOHOe
nmocoOue ISl CTyIeHTOB BeIcuX yueO. 3aBeaenuit/ E.W. Apmamnukosa, I'.H. Mazo, M.E. Tamm
/ mon pen. FO.JI. TperbsixoBa; M.: Uznatensckuil neHTp «Akagemus», 2008. - 208 c.

[4] Kocteipuna, T.B. (Ky6I'Y). O6mas xumus [Tekcr] : maboparopusiii npaktukym. Y. 2 / T. B.
Kocteipuna, T. I1. Ctopoxenko, B. A. Bonbiakun ; M-Bo oOpa3oBanus u Hayku Poc.
®enepanun, Kybanckuii roc. yu-T. - Kpacnonap : [Kybanckuii rocygapcTBeHHBIN YHUBEPCUTET],
2016. - 97 c.

[5] O6mas xumust: naboparopusiii npaktukyM / T.B. Kocteipuna, T.I1. Ctopokenko, B.A.
Bonbiakun. KyoI'Y. — Kpacnonap, 2022. — 226 c.
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Iliian JadopaTopHbIX padoT

no gucuuniune «IIpakTUKyM 1o HeOPpraHM4ecKoil XuMHN»

2 cemecTp
Ne Tema 3ansATHSA Jlut-pa | Kos-Bo
n/n Ne 4acoB
onbITa
B [5]
1. | Kucaopoa. Bogopoa. 6
Jlab. paboma: Kucnopoa. Bogopon. Ilepexuck Bogoposa.
1. ITonyuenue Bogopoaa (1 MpoOBEPKa HA YHCTOTY) No.10.2,
1.1. JleficTBueM MeTasuia Ha KUCIOTY c.8l
1.2. JleificTBeM aIOMUHUS Ha IIEJI0Yb
1.3. JleiicTBueM MeTaiia Ha BOJY
2. BoccraHoBieHHE BOJIOPOIOM OKCHIOB METAJLIIOB. Ne.10.3,
c.83
2. IlonyueHnue kucnopoaa Ne 12.1
2.1. Pa3noxeHuem nepmaHrasaTta Kauaus c.104
2.2. Pa3noxeHueM nepokcuia Boaopoaa
3. CBoiicTBa KHCIOpOaa Ne 12.2
3.1. 'openwue cepsl B KUCIOPOAE c.104
3.2. 'openue yrias B Kuciaopoje
3.3. l'openne maruus (kenesa) B KUCIOPOIe
5. CBoiicTBa nepokcuIa BOJA0PoIa No 12.3
5.1. BzaumoencTBie ¢ HOOUIOM KaJIUsI c.105
5.2. B3aumojeiictue ¢ Cynb(UI0M CBUHIIA No 12.4
5.3. BzaumojieiicTBUE C MIepMaHraHATOM KaJius c.105
2. | Dnements! VII A rpynmnsi. 6
Jlab. paboma: T'anoreHbl U UX COSAMHEHHUS.
1. ITonyuenue xaopa Nell.1,
1.1. BzaumoneiicTBuEM NIEpMaHTaHaTa KaJlusl C COJISTHOM KUCIOTON c. 85
1.2. Bzaumoneiictuem okcuaa mapranua(lV) ¢ consHol KucmoToi
1.3. B3aumozaeiicTBueM AMXpomaTa Kajus ¢ COJITHOM KHCIIOTOU
1.4. BzaumoieiicTBHEM XJIOPHOM U3BECTH C COJITHON KHCIIOTOM
1.5. B3aumopeiicTBueM xjopaTa Kajlus ¢ COJISTHOM KHCIOTON
2. [lonyuenue 6poma. c. 88
2. Ilonyuenue nona
2.1. BsaumopeiicTBMEM HOAMIA KaJlIWig C CEPHOM KHUCIOTOM H
MEPOKCUIOM BOJIOPO/IA.
2.2. BzaumojeiicTBUEM MOAMIA KaJusl C CEPHON KUCIOTON U OKCHIOM
maprania (1V). c. 88
3. CBoiicTBa xJj10pa Nell.2,
3.1. BzaumozelicTBue Xjopa ¢ CypbMoi c. 89
3.2. BzaumoseiicTBue xjopa ¢ kpacHsIM (hochopom
3.3. BzaumozelicTBue xjopa ¢ HoaoM
3.4. BzaumoseiicTBue XJiopa ¢ pacTBopaMu OpoMuJia U HOAuIa Kaaus
3.5. Xnopnas Boja
4. CpoiicTBa Opoma Nell.3,
4.1. IlomyyeHue u cBoiicTBa OPOMHOM BOJIBI c.91
5. CBoiicTBa ifoya Nell.4,
5.1. B3aumoneiicTBiE C pacTBOpaMu TaJIOT€HUI0B METAJIIOB. c. 91
5.2. B3aumonencTBUE C BOJIOW ITPU HATPEBAHUH.
6. I"'amoreHn 61 METAIIIOB. Nell.5,
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6.1. ManopacTBOpUMbI€ TAJIOT€HUbI

6.2. OkucieHye rajoreHuI-noHOB

6.3. B3aumopelicTBue xjopuaa HaTpus, OpomMuaa Kanus U HOAUAA
KaJIusl ¢ KOHIIEHTPUPOBAHHOM CEPHOU KUCTOTOM

6.4. BsaumopneiicTBue Opommma Kanus € HOAMIA Kauus C
KOHIICHTPUPOBAHHOM OpTOPOCHOPHON KUCITOTOU

7. I'anorenupl Bogopoaa

7.1. [lonydeHue XJ10p0OBOJOPO/Ia B3aUMOJICCTBUEM XJIOPUIA HATPHUS C
KOHIICHTPUPOBAHHOM CEPHON KUCIIOTOM.

7.2. BzaumoneicTBIE XJIOPOBOAOPOIa ¢ BOAOM ((hoHTaH)

8. benunbHas (XJI0pHasi) U3BECTD

c. 92

Ne 11.6,
c.93

Ne 11.8,
c.97

JuemeHThI VI A rpynnsl.

Jlab. paboma: Cepa u ee COCTUHEHUS.

1. Ionyuenne MoauduKaui cepsl M UCCIIeOBaHUE WX CBOMCTBI.I.
1.1.ITony4yenure poMOUYECKOI CEpHI.

1.2.IlonyyeHrne MOHOKIMHHOM CEpHI.

1.3. '3MeHeHue cephl Mpyu HarpeBaHUU

1.4. Ilony4yeHue miacTUYECKOM cepbl

2. CepoBojsiopon

2.1. [Tony4yenue, ropeHre cepoBOIOPOIA

2.2. B3aummopeiicTBue cepoBoaopona ¢ OpOMHOM, HOIHON BOIOM,
MOJIKUCIIEHHBIMU DPAacTBOpPAMU II€pMaHraHata Kaiaus W Ouxpomara
KaJusl.

2.3. B3anmMoeiicTBHE cepoBOIOpO/Ia ¢ pacTBopamu costeit sxenesa (I1),
maprania (I1), nunka, Meau, KaagMus, CBUHIIA, CYPbMBbI.

2.4. B3aumopeicTBHE CEpOBOAOPOJIa ¢ KOHIICHTPUPOBAHHON CEPHOM
KHUCJIOTOM.

3. Cynb(uapl METaIOB

3.1. ITony4yenue u cBoiicTBa CyIb(HIa ATIOMUHUS

3.2. Ilonydenue u CBOMCTBA Cynb(duaa xKene3a

3.2. [lony4yeHue u cBoicTBa Cynb(ua IMHKA

3.3. Ocaxnaenue cyab(uI0B METAUIOB CYIb(HUIOM aMMOHUS

3.4. OcaxaeHue cynb(pua0B METAJUIOB THOCYIIb(ATOM HATpPUS.

3.4. CpoiicTBa Cynab(pHI0B, pACTBOPUMBIX B BOJIE

4. Oxcup cepoi(1V)

4.1. Peaxuuu obpaszoBanus okcuna cepbi(1V)

4.2. CaoiictBa okcuza cepsi(1V)

5. CepHas Kuciora 1 €e coiu

5.1. OTHOIIEHNE KOHIIEHTPUPOBAHHOM CEpHOM KHCIOTHI K BOJE

5.2. [leficTBUE cEpHON KHMCIIOTHI HA OPraHUYECKHE BELECTBA

5.3. JleificTBUE CEPHOM KUCIOTHI HA HEMETAJLIbI

5.4. [leificTBue cepHON KUCIOTHI HA METaJLIIbI

5.5. TepMuueckasi yCcTOMYUBOCTh CYIb(HaTOB

6. Tuocynbdar Hatpus

6.1. CBoiicTBa THOCYNIb(aTa HATPHsI

13.1.
. 106

o &

13.2.
. 106

o &

13.3.
. 107

o &

13.4.
. 110

o &

z

13.5.
c.112

Nel3.6.
c.114

JuieMeHTHI V A rpynnsbi.

A3zor. CoeqMHeHHsI a30Ta B Pa3JIMYHBIX CTeNeHAX OKHCJIeHUs,
OKCH/bI M KHCJIOTHI a30Ta

Jlab. paboma: A30T 1 ero cOeTUHEHHUS.

1. AMMuax

1.1. Peakiiuu nosry4eHHs1 aMMHUaKka v CBOKWCTBA AMMHUAKA

Nel4.1.
c. 118
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1.2. Tlony4yeHne aMMuaka u paCTBOPEHUE €TI0 BOJIE

2. Conu aMMOHHUS Nel4.2.
c. 119

3. Okcuapl azoTa

3.1. Okcun azota(l) Nel4 4.

3.2. Oxkcua azota(ll): momydenme B3ammomeiictBueM wMeau ¢ | c. 119

pa30aBIeHHON a30THOM KUCIIOTOM, OKHUCIEHUE KUCIOPOIOM BO3/yXa,

JeiicTBHEe Ha KOHIICHTPUPOBAHHYIO A30THYIO KHUCJIOTY, JEHUCTBUE Ha

cosib Mopa.

4. [TonyyeHue U CBOMCTBA a30TUCTOM KHUCIOTHI Nel4.5.
c. 124

5. A30THas KUCJIOTa U €€ COIu Ne 14.6.

5.1. Ilony4yenue apIMALIEH a30THOM KUCIIOTHI U3 HUTpATa HaTpuUs c. 124

5.2. CBo¥icTBa OBIMAIIEH a30THOM KUCIOTEI

5.3. CoiicTBa pa30aBICHHON a30THOM KUCIOTHI

5.4 «llapckas Bogka»

5.5. Tepmuueckass ycTONYMBOCTb HUTPATOB

JJeMeHThI V A rpynsi.

Coenunenus gocdopa, cypbMbl, BUCMYTA.

Jlab. paboma: ®ocdop, cypbMa, BUCMYT U UX COCAMHEHUS.

1. ®ocdop u ero croiicTBa Ne 15.1,

1.1. [Tonyuenue 6enoro gochopa u ero BocriaMeHEHHE c. 130

1.2. Topenue 6emnoro docdopa mox BOIOH.

2. OptodocdopHas kuciaora Ne 15.6,

2.1. [Nomyuenne opTohocOopHOl KHCIOTHI c. 133

2.2. CoiictBa opTohoCcHOpHOI KHCIOTHI U €€ coleit

3. Okcun cypomsi (1) Ne 16.2,
c. 137

4. Oxcup cypemsl (V) No 16.3,
c. 137

5. Cynbduas! u Toconu cypbmsl (1) u (V) Ne 16.4,
c. 137

6. [lommyuenue u cBolicTBa BUCMYTa Ne 16.5,
c. 137

7. CroiictBa coenunenuit Bucmyta(lll) Neo 16.6,
c. 138

8. ITomyuenue u cBoiicTBa coenuHeHuii Bucmyta(V) Ne 16.6,
c. 138
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JuemenTsl |V A rpynnsl.
Jlab. paboma: Yraepoa, KpEMHUN, OJIOBO CBUHEII U UX COCTUHCHUS.

1. Okcua yraepoga(lV): otHomenue k miameHu; ropeaue maruus B | Ne 17.1

okcune yriepona(lV); B3aumoeiicTBrue ¢ BOJOM. c. 141

2. Comu yroibHOW KHCIOTBI: pEaKIusi C W3BECTKOBOW Bojoif; | No 17.2,

rUApOoKapOOHATOM HATPUS; pa3liokeHHe KapOOHATOB METAJLIOB. c. 142

3. Okcup yrinepoaa(ll): nonyuenue oxcuna yraepona(ll) neiictBuem | Ne 17.3,

KOHIIEHTPUPOBAHHOM CEPHOW KHUCJIOTHl Ha MYpPaBbUHYIO KHCIOTY; | C. 142

BoccTaHoBJeHuEe okcuaa meau(ll); oTHoleHne K U3BECTKOBOM BOJIE;

aMMHauYHOMY pacTBOpy OKcuja cepedpa; TMOJyueHHEe OKCHaa

yraepona(ll) neiictBueM KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI Ha

IIaBEJIEBYIO KUCIIOTY.

4. CpoiicTBa KpeMHHUS: B3aUMOJCICTBUE CO IIeoYamMu; TutaBukoBon | Ne 18.1,

KUCJIOTOM M CMEChIO TUIaBUKOBOM M KOHIEHTPUPOBAHHOW a30THOM | c. 143

KHCJIOTBI.

5. I'maponn3 coeNMHEeHNN KPEMHUS Ne 18.2,

5.1. T'unponu3 cunukaTa HaTpus c. 144

5.2. [lony4yeHue «HEOPraHUYECKOTO Ca1a»

5.3. T'unporens U TUAPO30JIb KPEMHHUEBON KUCIOTHI

6. Ilomyuenme u  cBolicTBa ojoBa: moiydeHue  osioBa | Ne 19.1,

BOCCTAaHOBJICHHEM IIMHKOM; B3aMMOJCHCTBHE OJOBa C KHUCIOTaMu U | c. 147

1IeJI0YaMHU.

7. CoeqrHEHN OJI0Ba: Ne 19.2,

7.1. T'napoxcun onosa(ll) c. 147

7.2. llonyuenue u cBoiicta ruapokcocrannata(ll) Harpus

7.3. Crotictpa xiopuzaa osiosa(ll)

7.4. llonyyeHue 1 CBOMCTBA (.-OJOBSIHHOM KHUCTIOTHI

7.5. llonydyenue u cBoicTBa -OJIOBSIHHON KHUCIOTBI

7.6. Cynbhuasl 1 THOCOIU 0J0Ba

8. Ilomyuenue u cBOMCTBa CBUHIIA Ne 19.3,

8.1. IlomyueHne cBUHIIA BBITECHEHUEM [TUHKOM c. 148

8.2. CBoMCTBa CBUHIIA: B3AUMOIECHCTBHE C KUCJIOTAMH H IIEI0YaMHU

9. OKcuapl ¥ THAPOKCH/IBI CBUHIIA Ne 194,

9.1. CBoiicTBa OKCHOB CBHUHIIA c. 149

9.2. T'unpokcun ceunta(ll)

10. Conu cBHHIIA U €TO CBOMCTBA Ne 19.5,

10.1. Mogun cBuHIIA c. 150

10.2. OcHoBHOM KapOOHAT CBUHIIA

10.3. Cynbdua cBuHIa

KomnoxkBuym: Xumus anementoB |V — VII rpynn riaaBHbIX noarpymnn 2

U WX COCNWHEHWH (XMMHUYECKas CBS3b B COCIUHEHHSX JIIEMEHTOB

rnaBHbIX noarpynn IV — VII rpynm; 3akoHOMEpHOCTH B U3MEHEHUH

KHCIIOTHO-OCHOBHBIX M OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX CBOWCTB)

Cunrespl: CoeinHeHUsI HEMETAJJIOB 10

Jaementsl |11 A rpynnsi. 6

Jlab. paboma: bop, antOMUHHIA.

1. ITony4enue u cBoiicTBa GOPHOM KUCIOTHI Ne 20.2,

1.1. ITomyyenue 60pHOM KUCIOTHI U3 OypHI c. 155

1.2. CBoiicTBa GOpHOI KHCIOTHI

2. OxpaleHHbIe Mepibl Oypsl Ne 20.3,
c. 156

3. CBoiicTBa AJIFOMUHUSA JIelcTBHe Ha amroMuHun | Ne 23.1,

18




KOHIICHTPUPOBAHHBIX M  pa30aBlIEHHBIX pAcTBOPOB KUCIOT | | c. 166
OCHOBAaHHII.
4. IlomydyeHnuie ¥ CBOMCTBA THAPOKCHIA aTFOMUHUS: B3auMojieicTBue ¢ | Ne 23.2,
KHUCJIOTaMH, IIEJI0YaMH, pACTBOPOM aMMHAKA. c. 167
5. Conu antOMUHUS: TUPOIIU3 COICH aTFOMUHUSL. No 23.3,
c. 167
10. | DnemenTnl | A m Il A rpynm.
Jlab. paboma: lllenounple W  IIETOYHO3EMENIbHBIC METAJLIbI,
OepuIUTnii, MarHui.
1. B3auMmoelcTBHE MIETOYHBIX METAIJIOB C BOIOU Ne 21.1,
c. 156
2. I'mapoKcuabl WIENOYHBIX METAJJIOB: MoJiydeHue mno peakuuu | Ne 21.3,
0€3BOTHOTO KapOoHAaTa HATPHSI C TAIICHOW U3BECTHIO. c. 158
3. Conu 1IeI0YHBIX JIEMEHTOB Ne 21.4,
3.1. [lony4enue u cBoiicTBa kKapOOHaTa HATPUs c. 159
3.2. MayiopaCTBOpHUMBIC COJIM JIUTHUS U KAJIUS
4. CgoiicTBa MarHus : TOPEHHE MarHus, B3aUMOJEHCTBUE C BOJOM ¢ | Ne 22.1,
IIPUCYTCTBUU XJIOPUJIa AMMOHMUS. C. 162
5. IlosyyeHue u CBOMCTBA THIPOKCUAA MAarHUA No 22.2,
c. 162
6. Conmm Mmaruus Ne 22.3,
6.1. KapObonartsl Maraus c. 162
6.2. Maraunitammonuiiochar
7. Conu KaJbLiKsl, CTPOHITUS, Oapust Ne 22 .4,
c. 163
11. | Dnementsl mo60ounbIX noarpynmn I -V rpynm.
Jlab. paboma: TutaH, BAaHAIUH ¥ KX COCTUHCHHSI.
1. CBolicTBa TUTaHa : B3aUMOACHUCTBHE C KHMCIOTaMHU. Ne 241,
c. 170
2. Coenunenus Tutana(lV) No 242,
2.1. TuranoBas KucjaoTa c. 170
2.2. IlepokcuaHble COEUHEHMS Ne 243,
3. Coemunenus turana(lll) c. 171
3.1. [Monyuenue pactBopa cynbpara TutaHa(lll)
3.2. CaoiictBa coenuHenuit Tturtana(lll): B3aumopelictBue ¢
MepMaHraHaTOM KaJusi, THIPOKCUIOM HATPUs, KUCIOPOIOM BO3IyXa.
4. CBoiicTBa BaHaIusg Ne 25.2,
4.1. [lony4yeHue 1 CBOICTBA OKCUA BaHAIUS c.172
4.2. IlonuBa"anaTel ¥ BaHaaMeBas KUCIOTA
4.3. Conu BaHAAUEBON KHUCIIOTHI
4.4. TlepoKkcuIHBIE COEAUHEHUS BaHAIUS
5. CoemuHeHHs BaHaAuWsd B HHU3IIMX CTENEHSAX  OKHcIeHHs: | Ne 25.3,
MOCTE0BATEIbHOE B3aMMOJICHCTBHE BaHaJgaTa HATpHUsl C ILMHKOM, | c. 173
conwio xene3a(ll), nogumom kanus, cyab(OUTOM HATPHUs; MOJIyYECHUE
THAPOKCHUIOB COCAMHEHUN BaHAIWs W WCCICIOBAHHE WX CBOMCTB;
OTHOIIIEHUE K EpMaHraHaTy KaJlMsl; OKUCIIEHUE Ha BO3YXeE.
12. | DnemeHTHI MOGOUHOM MOATPYNIBLI VI rpynmsl.
Jlab. paboma: Xpom, MOMOACH, BOJIb()paM U UX COSAUHEHHUS.
1. Coenunenus xpoma(ll) Ne 26.2,
1.1. Tlomywyenume xmnopunma xpoma(ll): B3zaumopneiictBue mmuka c | c. 175

xsopugom xpoma(lll).
1.1. CgoiictBa xsopuga xpoma(ll): B3ammopeiicTBue c aieraTom
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HaTpusa; THAPOKCUAOM HATpUs,; KUCIIOPOAOM BO3yXa.

2. Coenunenus xpoma(lll) Ne 26.3,

2.1. Ionyuenue u cBoricrBa okcuaa xpoma(lll) c. 176

2.2. [lonyuenwue u cBoiicrBa ruapokcuaa xpoma(lll)

2.3. CaoiictBa coneit xpoma(lll)

3. Coemunenus xpoma(V1) No 26.4,

3.1. CBoiicTBa coJiell XpOMOBBIX KHCIIOT c. 177

3.2. ITony4enue u cBoiictBa okcuaa xpoma( V1)

3.3 IlepokcuaHbIE COEAUHEHUS XpOMa.

4. Monu6aeH, Boiabhpam Ne 26.5,

4.1. MonuOaeHOBBIH U BOIb(PPAMOBBII aHTHIPUIBI c. 178

4.2. MonmbeHOBbIE B BOJIb(PPaMOBBIE KHUCIOTHI

4.3. Tuoconu u cynbpuIsl MOTUOIEHA U BOTIb(hpama

4.4. Boccranosnenue coequaenuii monuoaena(V1) u soasppama(VI)

4.5. TlepokcuaHble COSMHEHUSI MOIHOIeHA U BoJb(pama

13. | DnemenTHI M060uHOI Moarpynnsl VIl rpynnel.

Jlab. paboma: MapraHeln ¥ ero COeTUHEHUSI.

1. Coenunenns mapranna(ll). Ne 27.2,

1.1. Tunpoxcun wmapranua(ll): mnomyuenue, B3aumonelictBue c | c. 186

pacTBOpamMH KUCIOT U LIEN0Yei, OpOMHON BOAOH.

1.2. Conu mapranmua(ll).

2. Coenunenuns mapranma(lll) Ne 27.3,
c. 187

3. Coemgunenus mapranua(lV): momyduenue u B3aumopeiicteue c | Ne 27.4,

KOHLEHTPUPOBAHHOM  COJISIHOM ~ KUCJIOTOM, KOHLIEHTPUPOBAaHHOW | c. 187

IIeNIOYbl0,  MOAKHUCIEHHBIM  pacTBOPOM  IEPEKUCH  BOAOPOA,

LIaBEJIEBON KUCIOTOM.

4. Coenunenns mapranmna(V) No 27.5,
c. 187

5. Coenunenust mapranua(VI): momydenwe u cBoiicTBa MaHraHara | Ne 27.6,

KaJIusl. c. 187

6. CBolicTBa epMaHraHaTa Kallus: pa3IoKeHUe, OKUCICHHE TITIOKO3bI, | Ne 27.7,

cyabbuaa HaTpusd, HOAMJAA Kaiud, cyibdura Hatpus, cyiabgara | c. 187

xenesa (11).

14. | DnemenTsl nodounoii moarpynnst VI rpynmnsi.

Jlab. paboma: XKeneszo, ko0anbT, HUKENb. KOMIIEKCHBIE COeTMHEHUS

JKelie3a, Ko0aabTa, HUKEI.

1. CsoiicTBa kele3a, KoOallbTa W HUKENS: B3aumopeictBue ¢ | Ne 28.1,

KOHIICHTPUPOBAHHBIMU ¥ pa30aBICHHBIMU pacTBOpaMu KHCIOT u | c¢. 190

ienouel Ha XOJIOAY U TPU HarpeBaHUH.

2. I'mapokcuapl xene3a, Ko0ambTa U HUKEIS Ne 28.2,

2.1. T'uppoxcun xenesa(ll) c. 191

2.2. Tuppoxcun sxenesa(lll)

2.3. T'unpokceun ko6anbTa(ll)

2.4. Tunpokcun kobansta(lll)

2.5. T'unpoxceuna nukens(11)

2.6. T'uapokcun Hukessi(11)

3. Conm xene3a Ne 28.3,

3.1. CoiictBa coseii xene3a(ll) c. 192

3.2. CpoiictBa coseii xene3a(lll).
3.3. [lonyuenue u cBoiicTBa pactBopa deppara (1V)
3.4. Tlonyuenue u cBoricta Geppatos (V1)
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4. CoenuHeHns KOOAJIbTA Ne 28.4,
4.1. CpoiictBa coneit  kobOampta(ll):  B3ammopmeiictBue ¢ | c. 194
CEpOBOJIOPOAOM, CYTb(MUIOM HATPHUS.
4.2. Oxcunbl KkoOanmpTa: TOJYYCHHE W B3aMMOJICHCTBHE C
pa30aBICHHBIMU M KOHIICHTPHUPOBAHHBIMU PACTBOPAMH KHCIIOT.
5. Coequnenus nukess(ll) No 28.5,
5.1. Coiictsa coueii Hukess(ll) c. 194
5.2. Oxcun aukens(I11)
6. KoMIuiekcHbIE COeMHEHHMS JKene3a, KoOalbTa U HUKEIIS Ne 28.6,
6.1. AMMuakaThl KOOajabTa U HUKEIIS c. 195
6.2. I'ekcanutpurokobanprar(lll) xanms
15. | DaemeHTHI MO00YHOI MoaArpynnbl | 1 |1 rpynmel. 6
Jlab. paboma: Menwb, cepedpo, IMHK, KaAMUN U UX COSAMHCHHUS.
1. ITonyyenue u cBOCTBA MEAU Ne 2901,
c. 201
2. Coenunenne meau(l) Ne 29.2,
2.1. [Monyuyenwue u cBoiicTBa okcuaa meau(l) c. 201
2.2. Tlonyuenue u cBoicTBa raoreHu10B Meau( 1)
3. Coemunenus meau(ll) Ne 29.3,
3.1. TTonyyenue u cBoiicTBa okcuaa u ruapoxcuaa meau(ll) c. 202
3.2. Cgotictsa coueit meau(ll)
4. [lonydeHnue u cBoiicTBa cepedpa Ne 294,
c. 203
5. Coenunenus cepebpa Ne 29.5,
5.1. Okcunpl cepedpa c. 203
5.2. T'anorenusl cepedpa
6. CepeOpenue Ne 29.6,
c. 204
1. Coenuuenns HMHKA U KagMHUS Ne 30.1,
1.1. Okcunasl IMHKA U KaIMUS c. 207
1.2. T'uapoxcuaIpl IMHKA U KaIMUS
1.3. Cynb¢huasl IUHKA U KaIMUS
16. | KomnokBuym: Xumus  wmeramuioB. CTpoeHHe W CBOWCTBA 2
KOMIUIEKCHBIX COSAMHEHU d-2JIEMEHTOB.
17. | Cunre3ni: CoeliHeHUsI METAJLIOB. 10
[5] IIpakTukym o Heopranuueckoil xumuu / noj pen. Tperbskosa FO.JI. — M.: Akanemus, 2004.
—384c.

2.3.4 IlpumepHas Tema

THKA KyPCOBBIX padoT (IIPOEKTOB)

KypcoBbie paboThl — HE TPeAyCMOTPEHBI

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 oOecmeyeHusi AJIsi CAaMOCTOATEIbHON padoThI
o0y4aromuxcs Mo JMCHUIIHHE (MOYJII0)

[TepedyeHs yueOHO-METOIUYECKOTO 00ECTICUCHUSI TUCITUTLTMHBI
Ne Bun CPC T10 BBITOJIHEHUIO CAaMOCTOSTENbHOM paboThI
1 2 3
1 | [Ipopabotka yueOHnoro |l1. Heopranmueckass xumus. YueOnuk./ A.B. IlleBenbkoB, A.A.
(teopernueckoro)  |dpo3zgoB, M.E. Tamm; mnoxa.pea. A.B. IlleBenbkoBa.- M.:
marepuaia Jlabopatopus 3nanuii, 2021.-586 c. ISBN 978-5-00101-029-6
2. Heopranmueckas xumus. Ilpaktukym/ E.W. Apnamnukosa,
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E.JI. demunosa, B.A. Anemun; nox pea. A.B. IllesenskoBa. M.:
JlabGopatopus 3nanuii, 2021.-473 c. ISBN 978-5-00101-031-9

3. Heoprannueckas xumus. Bonpocsr u 3amgaun / E.B. Kapnosa,
E.1. AppamnukoBa, I''H. Maszo u gap.; mox pea. A.B.
[leBenbkoBa. M.: Jlaboparopust 3nanwmii, 2021.-174 c¢. ISBN 978-
5-00101-030-2

4. AxwmeroB, H.C. OOmas u HeopraHu4yeckas XHUMHUS
[DnexkTponHbIit pecypc] : yue6. — DnekTpoH. naH. — CaHKT-
[Terepbypr : Jlamp, 2014. — 752 c. — Pexum nocryma:
https://e.lanbook.com/book/50684

5. I'punByn, H. Xumwus osaeMeHTOB: B 2 T. (KOMIUICKT)
[DnexTponnsiii pecypce] : crnpas. / H. I'punBya, DpHimio A.. —
OnekTpoH. naH. — MockBa : W3parensctBo "Jlaboparopus
3ganu", 2017. — 1348 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/94157

6. Heopranmueckas xumms: B 3-x tomax/ Ilox pen. FO..
TperbsakoBa: T1: ®U3NKO-XMMHUECKHE OCHOBBI HEOPTaHUYECKOM
XUMUH: YYeOHUK IS CTyJ. BhIciI.y4ue0. 3aBeacauit/ M.E. Tamwm,
0. /1. TpetbsikoB; - M: U3natenbckuil neHTp «AkageMusi», 2004.
—240c.

7. Heopranmueckas xumms: B 3-x tomax/ Ilox pen. FO..
TperpsikoBa: T2: XuMmusi HenepexoAHBIX 3JIEMEHTOB: YUeOHUK
uist  cTynd.  BelculydeO. 3aBenenuit/  A.A.  Jpozmos,B.IL
3nomanos, [.H. Ma3zo, ®.M. Cnupunonos; - M: Uznatenbckuit
HeHTp «Akaaemus», 2004. — 368c.

8. Heopranmweckas xumus: B 3-x tomax/ Ilom pen. HO.JL.
TperbsikoBa: T2: Xumus mnepexomHblx djeMeHTOB KH.1:
YuebHuk it cTyA. Boicul.yue0. 3aBenenuil/ A.A. Jlpo3nos,B.II1.
3nomanos, [.H. Ma3zo, ®.M. Cnupugonos; - M: U3znatenbckuii
neHTp «Akagemusi», 2007. — 352c¢.

9. Heopranmueckas xumus: B 3-x Ttomax/ Ilomx pen. HO.J.
TperpsikoBa: T2: Xumus mnepexoHbIX diaeMeHToB KH.2:
Y4eOHuK A5 cTyA. BbicuL.yue0. 3aBenenuit/ A.A. [Ipoznos,B.I1.
3nomanos, [.H. Mazo, ®.M. Coupunonos; - M: M3naTenbckuii
1eHTp «Axagemusi», 2007. — 400 c.

10. Meroaudeckne peKOMEHAANMA K OpPraHU3alud ayJIUTOPHOMN
U BHEAYAUTOPHOW (CaMOCTOSATENbHOM) pabOThl CTYIACHTOB:
metonuueckue ykazanuss / coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — KpacHonap: Ky6anckuii
roc. yH-T, 2018. 89 c.

IToaroroBska k
nmabopaTopHBIM paboTam

[1] Kocteipuna, T.B. (KyoI'Y). OoOmas xwumwus [Tekct]
nabopatopubiii paktukym. [U. 1] / T. B. Kocteipuna, T. II.
Cropoxenko, B. A. BonbiHkuH ; M-Bo o0pa3oBaHMs M HayKH
Poc. ®enpepanum, KybGanckuit roc. yH-T. - KpacHomap
[Ky6anckuii rocynapcTBenHbli yausepeutet], 2015. - 113 c.

[2] 3aiines, O.C., MccnenoBarenbCKkuii MPakTUKyM IO oOmmein
xumun. [Teker] : yue6HOE mocodue ; M.: M3n-Bo MI'Y, 1994. -
480 c.

[3] ApnmamaukoBa, E.M. COopHUMK 3amad MO HEOpraHWYECKOU
xumun. [Tekcr] : ydyeOHOe mocoOue sl CTYIEHTOB BBICIIUX
yue0. 3aBenenuit/ E.M. Appamaukosa, I.H. Mazo, M.E. Tamwm /
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nmox pen. FO.J. TperbsikoBa; M.: W3marenbckuii UEHTP
«Axamemus», 2008. - 208 c.

[4] Kocteipuna, T.B. (Ky6I'Y). O6mas xumus [Tekcr] :
naboparopusrii npaktukym. Y. 2 / T. B. Kocteipuna, T. I1.
Cropoxenko, B. A. BonbiakuH ; M-Bo 00pa3oBaHus U HAYKH
Poc. ®enepanun, Kybanckuii roc. yH-T. - KpacHomap :
[KyOanckuii rocynapctBenHbiii yauepcurer], 2016. - 97 c.

[5] IMpakTuky™m 1O HEOPraHUYECKOW XUMHHU: Yued. mocodue st
cTya. Beicul. yueb. 3aBeaenuii/ B.A. Anemmn, K.M. Jlynaesa,
A.W. XKupos u ap.; [lox pen. FO.JI. TperbsikoBa — M..:
W3narenscknii neHT «Axkagemusy», 2004. — 384 c.

6. [IpakTrkym mo oOmiel u Heoprannuecko xumuu [Teker] :
yueOHOoe mocoOue Il CTyIeHTOB By30B / AnukOeposa JI. 0. u
ap. - M. : BIAIOC, 2004. - 319 c. : ni. - (Ilpaktukym mis
BY30B). - bubmuorp.: ¢. 311. - ISBN 569101143X

7. MeTtoanueckre peKOMEeHIallMu K OpraHu3aliy ayIuTOPHOM U
BHEAYJIUTOPHOM (CaMOCTOSTENIbHOMN) pabOThI CTYJJ€HTOB:
metoaudeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacnoxap: Ky6anckwmii
roc. yu-T, 2018. 89 c.

8. Meromuueckre peKOMEHJAIMK K OPTaHU3aI|H Ay JUTOPHOHN 1
BHEAYJIUTOPHOM (CaMOCTOSTENIbHOM) pabOThI CTYJIEHTOB:
metoanyeckue ykazanus / coct. T.I1. Cropoxxenko, T.b.

[Tounnok, A.B. becnianos, H.B. Jlo3za. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. 89 c.

[TonroroBka K TeKyIemy
KOHTPOJTIO

1. Heopranuueckas xumusi. YueOHuk./ A.B. IlleBenpkoB, A.A.
Hpo3noB, M.E. Tamm; mnoa.pexn. A.B. IlleBenpkoBa.- M.:
JlaGopatopus 3Hanuii, 2021.-586 c¢. ISBN 978-5-00101-029-6

2. Heopranmueckass xumus. [Ipaktukym/ E.W. ApnamHukosa,
E.JI. demunosa, B.A. Anemun; nox pea. A.B. IllesenvkoBa. M.:
Jlaboparopus 3Hanwmii, 2021.-473 ¢. ISBN 978-5-00101-031-9

3. Heoprannueckas xumus. Bonpocs! u 3amaun / E.B. Kaprnoga,
E.N. ApnpamnukoBa, I'H. Maszo wu np.; mom pen. A.B.
[IeBenbkoBa. M.: JITaboparopus 3nanuid, 2021.-174 c¢. ISBN 978-
5-00101-030-2

4. AxwmeroB, H.C. OOmas wu HeopraHuyeckas XHUMHUS
[DnexTpoHHbIN pecypc]| : yue6. — DnekTpoH. naH. — CaHKT-
[TerepOypr : Jlamp, 2014. — 752 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/50684

5. TI'punByn, H. Xwumus osiemeHToB: B 2 T. (KOMIUIEKT)
[DnexTponnsblit pecype] : copas. / H. I'puaByn, Opumo A.. —
OnexkTpoH. naH. — MockBa : W3natensctBo "JlaGopatopus
sHanu", 2017. — 1348 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/94157

6. Heoprammyeckas xumus: B 3-x tomax/ Ilom pen. HO.J.
TperbsikoBa: T1: OU3NKO-XUMUYECKHE OCHOBBI HEOPTraHUYECKOMN
XUMHUM: Y4eOHUK 1S CTy[. Bbicil.yuyed. 3aBeaeHuit/ M.E. Tamwm,
FO. /1. TpetbsikoB; - M: U3narensckuil ieHTp «Akaaemusi», 2004.
—240c.

7. Heoprannueckas xumus: B 3-x Tomax/ Iloxg pen. FO.J.
TpetbsikoBa: T2: XuMusi HenepexoAHbIX 3JIEMEHTOB: YUeOHHUK
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uis  cryn.  Bbicuy4yeO. 3aBenmenwit/  A.A.  [Ipoznos,B.II
3nomanos, I'.H. Ma3o, ®.M. Cnupunonos; - M: U3narenbckuii
eHTp «Akagemusi», 2004. — 368c.

8. Heopranmueckas xumms: B 3-x tomax/ Ilox pen. FO..
TperpsikoBa: T2: Xumus mnepexoiHbix siaemeHToB Ku.l:
Y4eObHuK a1 cTya. Beicil.ydeO. 3aBeaeHuit/ A.A. JIpo3znos,B.I1.
3nomanos, I.H. Mazo, ®.M. Cnupunonos; - M: M3naTenbckuii
neHTp «Akagemusi», 2007. — 352c.

9. Heopranmveckas xumus: B 3-x tomax/ Ilom pen. FO.J.
TperbsikoBa: T2: Xumus mnepexomHbIX djeMeHTOB KH.2:
Y4eOHuk Juist cTy/. BhICHLy4eO. 3aBeacHuii/ A.A. JIpo3nos,B.I1.
3nomanos, I'.H. Ma3o, ®.M. Cnupunonos; - M: HU3natenbckuii
eHTp «Axagemusi», 2007. — 400 c.

10. COopHUK 3a/1a4 10 HEOPraHUYECKONH XUMHUU: yued. rmocobue
s cTyd. Bbicmn yveO.3aBepenuit / E.M. Appammmxosa, I'.H.
Mazo, M.E. Tamm; mnoxn pean. FO.JI. TperbsikoBa. — M.:
Wznatenbckuii meHTp «Akamemusi», 2008. — 208 c.

11. 3aitne O.C. 3amauu, ynpakHEHHUS W BOIMPOCHI MO XUMHH:
Yuel. mocobue ains By30B. — M., Xumus, 1996. — 432 c.

12. Ceupunos B.B., Ilonkosuu I'.A., BacunbeBa .M. 3agaun,
BONPOCHI M YIPAXKHEHHS MO OOIIeH U HEOPraHUYECKON XUMHH.
/MuHCcK «YHHuBepcuTeTckoey, 1991. — 350 c.

13. MeTtonuyeckue peKOMEHAAINH K OpraHu3aluu ayJuTOPHON
Y BHEAYTUTOPHOU (CaMOCTOSITENILHOM ) pabOTHI CTYICHTOB:
Metonudeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3za. — Kpacnoxmap: Ky6anckwuii
roc. yH-T, 2018. 89 c.

VY4eOHO-MeTOINYECKNE MaTepuaibl NIl CaMOCTOSTENbHON paboThl 00yYaromMXcs W3
YHCJIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3/10poBbsi (OB3) npenocraistoTes
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUATHS HH()OPMAIIIH:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B lleyaTHOU (hopMe yBeIMUYEHHBIM HIpUdTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBbIThb KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHMHI€HTA
oOydJaronuxcs.

3. OoOpa3oBaTte/ibHbIe TEXHOJIOTMH, NPHUMeHsieMble NMPH OCBOCHUM WCHUIIHHBI
(Momy.Jist)

B cootBerctBuu ¢ tpeboBanusimu ®I'OC BO mno HampaBieHuo «XUMHS» peanu3anus
KOMIIETEHTHOCTHOTO MOAX0/1a MPeAyCMaTpUBAET IIMPOKOE UCIIOIb30BaHNE B YUeOHOM Mpoliecce
AaKTUBHBIX M MHTEPAKTUBHBIX (OpPM IMpoBeaeHUs 3aHATUN. VHTepakTHBHOE 00ydeHHE - MyTh K
YIPaBJIEHUIO CUCTEMBI CAMOCTOSITEIEHOU PaOOTHI CTYAECHTOB.
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TexHoJ0THS MHTEPAKTHUBHOTO O0YUYCHHS 3aKJIFOYAETCsl B TOM, YTO Ha MPOTSHKEHUH BCETO
yqe6H0r0 BPCMCHH MNPOUCXOOUT 06MGH MHCHUSMHU, BBICITYIINWBAKOTCA U O6CY)KII8.IOTCSI Pa3HbIC
TOYKHA 3PCHUSI CTYACHTOB. MHTEpakTHBHBIE METOIBI - 3TO CHOCOOBI IIEICHANPABICHHOTO
YCHUJIICHHOT' O B3aHMOH€ﬁCTBHﬂ mnpenoaaBarejini M CTYACHTOB II0 CO3JAaHUIO OITUMAJIbHBIX
YCIIOBHI TIpoIiecca OOYUCHUSI.

Opranu3anuss W3y4eHHsT Marepuajga Kypca OCYHIECTBISETCS Ha OCHOBE CHUCTEMHO-
NEeSITEIPHOCTHOTO TIOJX0Jla M PEKOMEHJAIMK MO3TAIHOTO (OPMHPOBAHUS YMCTBEHHBIX
JEHCTBUI M NPAKTUYECKUX HABBIKOB paboThl. IIpu OCBOEHMM AMCLMIIIMHBI UCHOJIB3YIOTCS Kak
TPaIUIIMOHHbBIC, TAK U HOBBIC MEIarOrMYECKUE TEXHOIOTUH. JIabopaTopHbIe 3aHSITHS SBISIOTCS
TPAIUIIMOHHBIMU TP OOyYEHUH B BY3aX U CIOCOOCTBYIOT (OPMHUPOBAHUIO Yy CTYACHTOB
HaBBIKOB TPAKTHYECKOW pabOThl C XMMHUYECKHMMH BEIIECCTBaMH, 0a30BBIX 3HAHUI, OCHOBHBIX
MBICJIIUTCIIBHBIX onepaum‘/’l, Pa3BUTHIO JIOTUKH. Ha6opaTopHHe 3aHATUA ABJIAKOTCA
CaMOCTOSITENIbHBIMA M HMMEIOT TPOOJEMHO-TIOMCKOBBIM xapakrtep. JlaboparopHasi pabora,
BBITIOJIHSIEMAsl CTYACHTOM, SIBIISIETCS MPOOJIEMHOW CHUTyalMel W ee pelieHHe I103BOJISET
peanr30BaTh TBOPYECKYIO NIESTEIBHOCTh, Pa3BUTh KOMMYHUKATHBHYIO CIIOCOOHOCTH KaXKOTO
CTyJE€HTa, Hay4YUTh €r0 apryMEHTHPOBAHHO BBEIPAXKaTb CBOM MBICIM B IIPUCYTCTBUHU IPYIHX,
pa3BUBaTh HABBIKH DKCICPUMEHTAIBHOW pPa0OThL. JlabopaTopHBIM MPAKTUKYM - HCTOYHHUK
IpPUOOpPETAEMBIX CTYIEHTOM 3HAHWUN, HABBIKOB, YMEHHI; CpEICTBO IPOBEPKH HCTUHHOCTHU
BBIJIBUTAEMBIX TUIIOTE3, PEIICHUS YICOHBIX U UCCIICIOBATEIBCKUX IPOOIIEM.

Jiis moBbimeHuss 3G(EKTUBHOCTH YYeOHOTO TpPOIEcca WCIONB3YIOTCS CIICAYIONNe
00pa3oBaTelbHbIC TEXHOJIOTHH: HH(OPMAIIMOHHO-PA3BUBAIOIINE TEXHOJIOTUH, HAIIPABJICHHbBIC Ha
dbopMHpOBaHHE CHCTEMbl 3HAHWW, 3allOMHHAHHE U CBOOOJHOE ONEPUPOBAHHE UMHU.
Hcnonb3yeTcst METOJ| MPOOJIEMHOTO H3JIOKEHHUSI MaTepuaya, CaMOCTOSTEIbHOE H3Y4YCHUE
JATCPATyphbl, MPUMCHCHUC HOBBIX I/IH(i)OpMaIII/IOHHBIX TEXHOJIOTUHU JIs1 CaMOCTOSATCIIBHOT'O
NIOTIOJIHEHHSI 3HAHWUN BKJIFOYAsh KCIIOJIb30BAaHHE TEXHUYECKHX M OAJICKTPOHHBIX CPEJICTB
I/IH(l)OpMaLII/II/I; ACATCIIBHOCTHBIC IIPAKTHUKO-OPUCHTUPOBAHHBIC TCXHOJIOIWMH, HAIIPAaBJICHHLIC Ha
dbopMHpOBaHUE CHCTEMBI TMPO(PECCHOHANBHBIX IPAKTHUYECCKUX YMEHUH TMPH IMPOBEIACHUU
SKCIICPUMCHTAJIbHBIX I/ICCJ'IGI[OBaHI/II\/JI, O6€CH€‘II/IBaIOIIII/IX BO3MOXHOCTHh KAYCCTBCHHO BBITIOJIHATH
po(hecCHOHANBHYIO JIESTENHHOCTh; Pa3BUBAIOIIUE MPOOIEMHO-OPUEHTHPOBAHHBIE TEXHOJIOTHH,
HalpaBJieHHbIE Ha (QOPMHUPOBAHME M pa3BUTHE NPOOJEMHOTO MBIIUICHUS, MBICIUTEIbHON
AKTUBHOCTH, CIIOCOOHOCTH BHIETh U (HOpPMYIHpPOBaTh MPOOIEMBI, BHIOMpATh CHOCOOBI U
cpeacTBa JJIA ux peICHUA; TECXHOJIOTUU JIMYHOCTHO-OPUCHTUPOBAHHOI'O O6yquH$[,
MO3BOJIAIONINE CO3/1aBaTh MHAMBHUAyallbHbIE 00pa3oBaTebHBIE TEXHOJIOTHUH, 00ECTIEUYHBAIOIINE
yUeT pa3jYHbIX CIIOCOOHOCTEH OOYYarolMX, CO3JaHHEe HEOOXOJMMBIX YCIOBHH JIJISI Pa3BUTHS
WX UHIUBUIYATbHBIX OCOOEHHOCTEH.

I[J'ISI HHBAJIMAOB W JMI C OIPaHUYCHHBIMU BO3MOXKHOCTAMHU 3J0POBHA MOTYT OBITH
HCIIOJIb30BaHBI oOpa3oBaTenbHbIE TEXHOJIOTHH, MTO3BOJISIOIINE MOJIHOCTHIO
WHIUBUAYAIU3UPOBATL COACPIKAHUC, MCETOAbI W TCEMIIbL yqe6H01?1 JACATCIIBHOCTH, BHOCHTH
BOBpPEMsI HEOOXOAMMBbIE KOPPEKTHBBI, KaK B JEATEIbHOCTh CTYACHTa-UHBaIHAA, TaKk U B
JeSITeTbHOCTD MTPETIoIaBaTelsl.

Bun 3ansaTus Hcnonb3yeMbie UHTEpaKTUBHBIE TEXHOJIOTUU | KonmyecTBo
4acoB
JlaGopaTopHbie pabOThI becenpl, pa3bop cuTyamuii, Tpe3eHTALUS 204
pa3paboTok, KOH(DepeHINH
Hroro 204

4. OueHo4YHbIe CpeAcTBA JJISl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOI
aTTeCcTaAlNU.
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B cootBerctBum c I[lonokeHreM O MPOBEACHUU TEKYIIErO KOHTPOJS YCIEBAEMOCTH U
NpOMEXyTOuHOU arrectauuu obOyuatomuxcst KyOI'Y u ero ¢unmanos, Tekymuil KOHTPOIb
yCIIEBa€MOCTH CTY/IEHTOB ITPOBOJIUTCS B LIEJISAX COBEPIICHCTBOBAHUS M HEIIPEPHIBHOTO KOHTPOJIS
KadyecTBa 00pa30BaTEILHOTO MPOIIECca, MPOBEPKE YCBOCHUS YU€OHOT0 MaTepuasa, akTHBH3AIUN
CaMOCTOSITENIbHOW paboThl CTyA€HTOB. TeKyInii KOHTPOJIb 3HAHUM CTYAEHTOB OCYIIECTBIISIETCS
MOCTOSIHHO B TEYEHUH Y4eOHOro roja. Buabl TEKyIero KOHTPOJIS: YCTHBIM ONPOC U pELICHHE
pacyeTHbIX 3ajad, 3alUTa JIAOOPATOPHBIX PabOT, KOJUIOKBUYMBI B paMKaX I[POBEICHMS
n1abopaTopHbIX paboT, MpOBEpKa 3HAHHIA 110 PE3yJIbTaTaM CAMOCTOSTEILHON pabOThI CTY/ICHTOB,
OLIEHKA aKTUBHOCTH CTYJECHTA HA 3aHATHUIX.
OCHOBHBIM BHJIOM TEKYILEr0o KOHTPOJIA 3HAHUH CTYIACHTOB OYHOU (hopMBI OOydeHHS
ABIISIETCS BHYTPUCEMECTpPOBas aTTECTallds, KOTOpas MPOBOAMUTCA OAMH pa3 B CEMECTp B
00s13aTEIbHOM TIOpSAJKE Ha BCEX KypcaX B COOTBETCTBHM C TpauKoM Y4eOHOro mporiecca
JTAHHOTO CceMecTpa M 3aBeplIaeTcs He IO3JHee, YeM 3a MecCsl 10 Hadajga IPOMEKYTOUHOM
aTTECTallHH.
IIpomesxyTouHas arTecTanus NPOBOJUTCS IO JAHHOW AMCLUILIMHE B (hopMe 3aueTa.

1Ieil U IPOMEKYTOYHOM aTTecTAlul

CTpyKTYypa O1lIeHOYHBIX CPEeACTB AJIS TeK

Kox n HanmenoBaHue

HauMenoBaHue O11eHOYHOTO CpCACTBa

Ne Pesyspratel 00y4eHus
/I HHARKATOPA (B cooTBeTcTBUH C 1. 1.4) Texymuii KOHTPOJIb Tpomeikyrounas
(B cooTBeTCTBUH C II. 1.4) aTTecTanus
HOIIK-2.1. Paboraer ¢ | 3naeT npaBuia TexHuku | becena, ycTHsli 1 Bomnpoc Ha 3auere
XUMHUYECKUMU 0e30macHOCTH npu IHCHMCHHBIi OIpPOC
BEIIECTBAMU ¢ | paboTe ¢ XUMUYCCKHMHU
COOJIOIGHHEM  HOPM | BellecTBaMHU
TEXHUKHU 0€30MaCHOCTH | Pa3WYHON MPUPOIBI
VMmeer pa6OTaTI> ¢ | JJabopaTtopnas pabora, Bormpoc Ha 3auere
XUMHUYECKUMHA 3aluTa OoT4cTa 110 -
BeLIECTBAMY c nmabopaTopHOii paboTte
COOJIIOICHHEM ~ HOPM
TEXHUKHU
0e3omacHOCTH Ha
OCHOBE
1 [IPEJCTaBICHUI 0
XUMHYECKAX u
bu3nueckux
CBOICTBax
HCCIENYEMBIX
COETUHEHUN.
Brnaneer  HaBblkamu | J/labopartopnas paGora, -
6630HaCHOFO 3almTa OT4ucTa 110
06paHJ;eHI/I$I c nabopatopHo# paboTte
XUMHUYECKUMU
COCIUHEHUAMU u
1a00paTOPHBIM
000opynoBaHEM
NOIIK-2.2. 3HaeT  CTaHJApPTHHIE | 3alUATa OTYETA IO Bomnpoc Ha 3auere
CuHTe3upyerT BeliecTBa IPUEMBI cHHTe3a | 1aboparopHoii pabore
Y MaTepualibl pa3HOM HEOPraHNYECKHX
TIpHPOJIBI € BEIIECTB "
2 | MCHOMb3OBARKCM MaTepuanoB, 0a30BbIe
VMEIOIIMXCS
METOMIK 5 CHenuaibHBIC
JKCIIEPUMEHTAJIbHBIE
METO/IBI CHHTE3a
COEMHEHUI
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Pa3JIMYHBIX KJIACCOB.

VYmMmeer MPOBOJIUTH
CHHTE3
HEOPTraHUYECKHUX
BCIIECTB i1
MaTepHuasoB o

3aJaHHON  METOJMKE,
Ha OCHOBE aHalu3a
CTPYKTYpBI U CBOMCTB

COEeIUHEHNN
nonboupare Hamboee
ONTUMAJIbHBIC
METOTUKH CHHTE3a
IEJIEBOTO  TIPOJIYKTA,
OIICHHUTH BBIXO]]
[IEJIEBOTO  TPOJYKTa
P HEOPTraHUIECKOM
CHUHTE3€, OOBSICHUTH

BO3MOJKHBIC IIPHUYMHBI

JlabopaTopHnas paboTa,
3allUTa OTYEeTa 10
nmabopaTopHOii paboTe
3amanus s
CaMOCTOSITEIILHOTO PEIICHHS

Bormpoc Ha 3agere

ero OTJINYMS oT
TEOPETUYECKH
BO3MOKHOI'O
Bnaneer HaBbIKaMHu | JlaboparopHas padora, Bormpoc Ha 3auere
aHaJIn3a u 3a1ura oT4yeTa 1o
nabopaTopHOit paboTte
IUIAHUPOBAHUS 3ananms s
SKCHepHMeHTa’ CaMOCTOATECIBHOTO PCHICHUA
HaBBbIKaMU
ohopMITCHHUS
MPOTOKOJIOB
HEOPTaHUYECKOTO
CHUHTE3a
NOIIK-2.3. IIpoonut | 3Haer MeToAbl | Jlaboparophas pabora, Bompoc Ha 3a4yere
CTaH/APTHBIC SKCIEPUMEHTAJIbHOro | 33MWTa OTieTa o
olepanuu UL | yeene oBaHus g?ggzzop;;m pabote
OHpCACTICHUA COCTABA M CBOHCTB | a2 1

XHUMHUUYCCKOI'0 COCTaBa
BCIIECCTB U MaTCpUaIOB
Ha UX OCHOBEC

XHUMHWYCCKHUX BCIICCTB
U MaT€puajioB Ha HX
OCHOBC

CaMOCTOATCIIBHOTO PECIICHUSA

Ymeer KOPPEKTHO
UHTEPIPETHPOBATH
pe3yIbTaThI
onpeaeneHus
XUMHYECKOI'0 COCTaBa
u ¢buzuko-
XUMHAYECKHX
XapaKTePUCTHK
HEOPTraHMYECKUX
BEIIECTB u
MaTepHaJoB

JlabopaTopHnas paboTa,
3aIlInTa OTYeTa 110
nabopatopHo# paboTte
3amauus 1
CaMOCTOSTENILHOTO PELICHHS

BOHpOC Ha 3a4€TC
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Bnaneer JlabopaTopHnas paboTa, Bormpoc Ha 3auere
CTaHZAPTHBIMU 3alUTa OTYETA I10
WHCTPYMEHTAJIbHBIMU nabopatoproii padore
pyM 3amanus 11
METOAAMU CaMOCTOSITEIILHOTO PEIICHHUS
HUCCICOO0OBAHUS
HEOPTaHUYCCKUX
BCIICCTB nu
MaTCpHaJIoB
HOIIK-2.4. Uccnenyer | 3HaeT TEOPETHYECKHE | 3aLIMTA OTYCTA 110 Bormpoc Ha 3agere
CBOMCTBA BCIIICCTB U OCHOBBI METOJIOB na6opaTopH01/1 pa60Te
MaTepHaloB ¢ | ompenenenus Sz
CaMOCTOSITEILHOTO PEIICHHUS
HCHOJIb30BAHNEM XHUMHYECKOTO COCTaBa
COBPEMCHHOI'O " CBOﬁCTB
HAy4YHOT'O
HEOPTaHUYCCKUX
00opyIoBaHUS
BCIICCTB n
MaTCpHaIoB

YmMeer OCyLIECTBUTH
BBIOOD METOAMKU U

JlabopaTopHnas paboTa,
3allInTa OTYeTa 10
nabopaTopHOit paboTte

BOHpOC Ha 3a4€TC

HEO00XO0INMOI0 3

aJaHuda aJjist
11abopaTopHOro CaMOCTOATENHHOTO PEIIEHHS
obopynoBaHus s
HCCICOI0OBAHUA
CBOMCTB BENIECCTB H
MaTCprajIoB
Bnaneer HaBrikamMu JlabopaTopHnas paboTa, Bomnpoc Ha 3adere
pPaBOTHI ¢ 3aIlHTA OTHETa 110

nabopaTopHOit paboTte

COBPEMEHHBIM 3amaHua LA
00opyI0BaHuEM CaMOCTOATENLHOTO PEIEHH S
XUMHUYECKOU
naboparopuu npu
peneHun

MPAKTUYCCKUX 3aaaY

TunoBbie KOHTPO/IbHBbIC 32JaAHUS MJIA HHbIE MAaTEePHAJIbI, HEOOXOANMMBIE VIl OLCHKH
3HAHMI, YMeHMii, HABBIKOB U (/M) ONBITA AeATEIbHOCTH, XaPAKTEPHU3YIOLIUX 3TANbI
(opMupoBaHus KOMIIETEeHIIHI1 B polecce 0CBOEHUsI 00pa30BaTeIbHON NMPOrpaMMbl

4.1. 2. [lonnvlil nepeuens 1abOPamopHbix pabom u KOHMPOIbHLIX BONPOCO8 K HUM.

| cemecTp

JladopaTopnasi paGora Nel

Tema: «3HakoMcTBO ¢ padoToil B xumMu4eckoii jaboparopun: IlpaBuia 0e3onacHocTH Npu
padore B Jsadoparopuu. OCHOBHBbIe NpHeMbl PadOTbl B XMMHUYECKON Jadoparopuu.
XuMHYecKHe T10Cyda, PeaKTHBbI, HarpeBaTejbHble npuéopbl. IlpueMbl mnpoBeneHus
XUMHYECKOTI'0 IKCIIEPUMCECHT Q).

1. HazoBurte HU3BCCTHYIO Bam nocyany U3 TOHKOT'O CTCKIIA. KakoBo ec Ha3znauenue?

2. JIns M3roTOBIEHUSI HEKOM XMMHUYECKOH MOCYbl UCTIONb3yeTCsl ToJICToe cTekino. Ha3oBute 3Ty
IIOCYly U OIIPEJICJINTE €€ Ha3HAUCHHE.
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3. Kakas dapdoposas mocyma ucnoyib3yercsi B XUMHYECKON Ja00paTOpUu M KaKOBBI 00JIaCTH €€
MIPUMEHECHHUS.
. [lepeunciure u3BecTHy0 Bam MepHyro mocymy.
. KakoBbI ipaBuita paboTsl ¢ mocyaoi Ha nutudax?

4

5

6. Kak MOXHO OYHCTUTH MOCYAY OT BAKYYMHOM CMa3Ku?

7. OnummuTe Npouesypy MbIThsl U CYIIKH XUMHUECKONW MOCYIBI.

8. KakoBbI mpaBmita MpUroTOBICHUS XPOMOBOM cMecHu?

9. Kakue Bam n3BecTHBI Tpaialiiil YUCTOTHI PEaKTHBOB?

10. KakoBsl npaBuiia paboThl ¢ TBEPABIMU LIEI0YaMH, KOHLIEHTPUPOBAHHBIMHU KHCIOTAMH.

11. IlpuBeaure npaBuiia U3MEHEHUS U CMEIIEHUS! XUMHUUECKUX PEAKTHBOB.

12. Kakue HarpeBaTenbHbIC MPHUOOPHI UCIOIB3YIOTCS B J1A0OPATOPHOM MPAKTHUKE M KAKOBBI MX
0COOEHHOCTH?

13. Chopmynupyiite npaBuia B3BEIIMBaHUs, UCIIOJIb3YEMbIE B XUMHUECKON 1abopaTopuu.

14. Kak nmpaBHIBHO HarpeBaTh MPOOUPKY, INIOCKOJIOHHYIO MIOCYAY, KOJIOBI.

15. Kax ynapusatoT pactBop?

16. Kakue oxuaxaronye cMecu Bam U3BeCTHBI U KaKOBBI I'PAHHIIBI UX IPUMEHEHUS?

17. Kakue npuOOpbI HCHOIB3YIOTCS B IAOOPATOPHON PAKTUKE /ISl TTOJTYYEHHSI Ta30B.

18. Onmmute ycrpoiicTBo anmapara Kummna u nponenypy 3apsaku anmnapata Kumma. s gero
OH IIpe/IHa3HauYeH?

19. Kakue crioco0sl coonpanwmst ra3oB Bam u3zBecTHbI?

20. Kak oumimaroT u oCymaroT ra3bl B jaboparopuu? KakoBbl KpUTEpHUH MPaBUILHOTO MOI00pa
ocymurens 1 razos? [Ipuseaure npumepsl.

JlabopaTopHas padora Ne 2

Tema: «MeTobI 0YHMCTKH BelIeCTB»

1. [oueMy mpu nepekpucTaUIM3allMd PAaCTBOP HArpeBAIOT MOYTH 1O KHUIIEHMS, XOTSI TOTOBAT
HACBIIIIEHHBIM TIpHU Temmeparype 60 °C?

2. OT KakuX IpuMecel MPOUCXOAUT OUNCTKA IPU ropsiueM (puiabTpoBaHun?

3. [Touemy npu nepeKpUCTAIUIM3ALUHN IPOUCXOIUT OYUCTKA OT PACTBOPUMBIX ITpUMeEcen?

4. Kakue conu Henb3s pa3esiuTh METOIOM NepeKpUCTaIU3aluu?

5. Kakux nmotepp Henb3st 30€XaTh B IPOIIECCe TEPEKPUCTATITUZAIUHN ?

6. [Touemy npu oxJaxACHUU pacTBOpa HEOOXOAUMO TIepeMeNInBaHue?

7. Beerna 1 Hy»)KHO OXJIaXKAaTh pacTBOP /10 BO3MOXKHO OoJiee HU3KOM Temmnepatypsl? [Touemy?
8. 3aueM ymapuBalOT pacTBOp B cCiydyae COJe€d ¢ Majodl 3aBUCHMOCTBbIO PacTBOPUMOCTH OT
TeMIepaTypbl?

9. 3aueM 100aBIAIOT KUCIOTY MPH ONPEAETICHUN YUCTOThI AUXpoMaTa Kanus?

10. ITouemy BbIMaar0T KPUCTAILIIBI IIPU BHICATTMBAHUU?

11. Kakue BemiecTBa 1 OT KaKHX MpUMecei MOXKHO OYUCTUTh METOJIOM CyOIuManun’?

12. 3auem npu OUUCTKE MO/a AOOABISIOT HOAM] KaJus?

13. Kakoro 1isera napsl noga?

14. Ot kakux NpUMecen HeNb3sl OUUCTUTH BOLY IPOCTON MEPETOHKOM?

15. Cmech KakuX KMJIKOCTEN HENb3sl pa3JeNIuTh NEPErOHKON?

JlaGoparopHasi padora Ne 3

Tema: «Onpenene}me IKBUBAJICHTOB MPOCTHIX U CJ0KHBIX BEIICCTB)».
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. Uto Ha3bIBaeTCs DKBUBAJICHTOM BeliecTna?

. Uro Takoe (akTop 3KBHBAJIICHTHOCTH?

. Kak BBIUMCIINTE MOJIIPHYIO MacCy SKBHBAJICHTOB BEIIECTBA.

. [Touemy MossipHast Macca 3JIeMEHTa [TOCTOSIHHA, a SKBUBAJICHTHAS Macca MOXKET U3MCHSTHCS?

. Kak onpenessiroT 5KBUBaICHTHI IPOCTHIX U CIOXKHBIX BEIIECTB?

. Kak paccunrath MOJIIpHBIN 00bEM 3KBHBAJICHTOB ra3000pa3HOTO BelecTBa?

. Kakue BeMYMHbBI XapaKkTepU3yOT ra30BO€ COCTOSTHUE?

. Kak moxHO OIPCACIIUTL SKBHUBAJICHTHI NPOCTBIX W CJIOXHBIX BCIICCTB 3KCHepI/IMCHTaJIbHO?
OnuimuTe METOANKY KCIIEPUMEHTA.

9. TIlpemnoxure mabopaTopHOoe O00OpyIOBaHHME, HEOOXOAUMOE ISl SKCIEPUMEHTAIBLHOTO
OTIPEICIICHNUS] SKBUBAJICHTOB BEIIIECTB.

10. Kakue MCTOJbI OIPCACICHUS 3KBUBAJICHTOB BCHICCTB BaM n3BecTHBI? OIUIINTE rpaHHuIbI
NPUMEHEHHS KaXI0TO METO/Ia.

01NN AW —

JlabopaTopHas padora Ne 4

Tema: «OnpeneneHue aTOMHOI Macchbl MeTa/Ia M MOJIEKYJISIPHOM Macchl ra3a»

1. Yto Takoe 3JIeMEeHT, aTOM, MOJIEKYJia, IPOCTOE BellecTBO? B ueM paznuuue 3TUX MOHSATHI.

2. Kakyro nndopmarmro Hecet popmyna Bemecta?

3. UeM oTnuyaroTcs mpocTeimas (dMmIupuveckas) U HUCTUHHAS (MoOJeKysipHas) Qopmyna
BeuiecTa’

4. ChopmynupyiiTe OCHOBHBIC 3aKOHBI aTOMHO-MOJIEKYJISIPHOTO YUEHUS U YKaKUTE TPAHUIBI HX
MPUMEHUMOCTH.

5. Kak mpumeHsieTcs 3aKOH COXpaHEHHS MacChl B pacueTax IO YpPaBHEHUSM XHUMHUYECKUX
peakiuii?

6. [Touemy 17151 XMMHYECKHX MPOILIECCOB BEPEH YACTHBIN Cy4yail 3aKOHA COXPAHEHUS MAaTepUU —
3aKOH COXPaHEHUs MacChl?

7. O0bCHUTE pa3IuyKe MOHATHI: «Macca aToMay U «OTHOCUTEIbHAsI aTOMHAsi Maccay.

8. UeM OTIIMYAIOTCS TOHITHS «MOJISIPHAsi Macca» M «OTHOCHUTENIbHAS MOJIEKYJSIpHAs Maccay.
[ToueMy YHCIEHHO 3TU BEIHYHUHBI COBMAAAIOT?

9. B xakux eguHUIAX U3MepseTcs (pu3mueckas BeTMYNHA — KOJIMYECTBO BEIIECTBA.

10. 3aBUCHUT JIX YHCIIO YACTHII, U3 KOTOPHIX COCTOUT MOJIb BEIIECTBA, OT €T0 COCTOSIHUSA?

11. Ilepeuncnure METOBI ONPEIEIEHUS MOJISIPHBIX MACC Ia30B.

12. OnumuTe MOCTAaHOBKY 3KCIIEPUMEHTa U JlabopaTopHoe 00OpyJOBaHUE, HEOOXOAUMOE IS
AKCTIEPUMEHTAIBHOTO OTPEICTICHUsT MOJISIPHOM MacChI rasa.

13. Chopmynupyiite mpaBwio iononra u Ilth u oOBsICHUTE e€ro NPUMEHEHUE IS
AKCTIEPUMEHTAIBHOTO ONPEICTICHNS aTOMHON MacChl METaJlIa.

14. Ha xakoM (u3MYECKOM 3aKOHE OCHOBAHO SKCIIEPUMEHTAIBLHOE OIpeJesieHHe aTOMHOU
Macchl MeTtayia?

15. OnummTe MOCTAaHOBKY SKCIEpUMEHTa JUIsl OTpeesieHrss aTOMHOM Maccel MeTanna. Kakue
OTPaHUYCHUS CYIIECTBYIOT ISl IPUMEHEHUS TaHHOTO MeToia?

JlabopaTopHas padora Ne §

Tema: «XumMnuyeckas rTepMoAnHaMuKa. OnpeneaeHue JHTAIBINN XMMHYECKUX PeaKIuii».
1. Oxapakrepusyire, 4TO SBISETCSA MPEAMETOM HU3YYEHHUS TEPMOXUMHUH U TEPMOJUHAMUKHU? UTO
MIO3BOJIET IIPEJICKA3bIBATh XMMHUECKAs TEPMOAMHAMHKA B OTHOILIEHUN XUMUYECKUX PEaKIUi?
2. B d4em pasnmuune MEXIy H30JMPOBAHHBIMHU, 3aKPBITBIMU W OTKPBITBIMM CHCTEMaMu?
[TpuBeauTe mpuUMepsl UIA KaKJOrO W3 MEPEUUCIEHHBIX THIIOB CHUCTEM. MOXHO JH KOJIOY ¢
pacTBOpPOM, B KOTOPOM IIPOTEKAET XMMUYECKasl PEAKIUsl, OTHECTH K CHCTEMaM 3aKpbITOro Thma’?
Hmeer 1 ipu 3TOM 3HaYeHHE (a30BOE COCTOSHUE PEareHTOB U MPOAYKTOB PeaKkInu?
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3. OObsicHHUTE, MOYEMY HEb3s OINpPENENIUTh AOCOIIOTHYI BEJIMYMHY BHYTPEHHEH >HEpPruu
CUCTEMBI?

4. MoxHo 1M 3aKoH l'ecca cuuTaTh CIEACTBHEM IIEPBOrO 3aKoHa TepMoaMHaMuku? Kakue
OTPaHUYEHUS HAKIIAABIBAIOT HA MOHATHE «TerioBoi 3ddekt peakunu»? Kak onpenenstor 3HaK
TEIUIOBOTO (P eKTa Ha OCHOBE TEPMOJMHAMUYECKON M TEPMOXUMHUECKON CUCTEM 3HAKOB?

5. Kakue ycnoBus B TEpMOJMHAMHKE HA3bIBAIOT CTaHAAPTHBIMU? MOXHO JIM CKa3aTh, 4TO
M3MEHEHHUE SHTAIbIIMY, HaliieHHoe npu naBiaeHuun 1 atm u temneparype 400 K, oTHOcuTCcs K
CTaH/IapTHBIM yCIOBUIM?

6. Kak MOXXHO BBIpa3uTh B3aUMOCBSI3b MEXAY TEIUIOTOM, MAcCOl BEIIECTBA M HM3MEHEHHEM
TEeMIEPATypbl cUCTeMbI? ECIM 0JHO M TOKE TEJIO HarpeBajoCh IPHU Pa3HbIX TEMIEPATYpax, HO
BenmunHa AT Bo Bcex ciydasix Oblia OJJUHAKOBOM, TO OyIET JIK IPHU STOM OJIMHAKOBOMW BEJIMYMHA
q?

7. OnuiuTe KOHCTPYKLMIO KalopuMeTpa — NHpubopa Uil U3MEpeHHs TeIUIOBBIX 3(dekToB
XUMHYECKHX peakuuid. Kak mpou3BoanuTCs B HEM M3MepeHue TernoBoro s dexra peakuun? Yo
03HAYaeT IIOHATHE «TEIJIOEMKOCTh KaJIOpDUMETPa», KaK €€ MOJXKHO OIpENEIuTh U KaK ee
3HA4YE€HUE UCIOJIb3YIOT TP BBIUMCIIEHUH TEIUIOBOIO 3P dexTa peakuun?

8. Eciiu m3BecTHBI 3HaYeHUs SHTAJIBINI 00pa30BaHMs BCEX BELIECTB — YYaCTHUKOB PEaKLUH, TO
MOYKHO BBIYHCIIUTh U3MEHEHUE SHTAJBIIMU B pe3yJibTaTe peakiuu (FHTaibNUI0 peakiun). Kakos
nopsanok Beruncnenns AH® peakuun? Kakyio ponb IpH BBIYHCIEHHH 3TOH BEIMYHHBI MTPAIOT
cTexuoMeTpuieckue K03hGUIUEHTHI B ypaBHEHUH PEeaKLuu?

9. B cnpaBouHbIX TabiaMIaX MPUBOAATCA 3HAYCHMS CTAHIAPTHBIX SHTAIbIUN 00pa3oBaHUs
BEILECTB, KOTOpBIE CIPAaBEJIMBBI TOJILKO IpPU CTAaHAAPTHBIX yciaoBusax M T=298 K. Kak
TMOCTYNAIOT HPU BBIYUCIEHHM SHTambIuil peaximiit AH’r, mpoTekarommx mpu TemmepaTrypax
ornmuHbiXx oT 298 K? Ilpm 3amaHHON TemmepaType BEIIECTBO MOXKET HAaXOJIUThCS B HHOM
¢azoBom cocrostann, yem mpu 298 K. Kak yumtsiBaroT (pa3oBbie mepexonbl IpU BBHIYHACICHUU
BemmanH AH%r?

10. B kakux cucTemax 3HTPOIHUS MOXKET OJAHO3HAYHO OIpPEAENATh HAINpaBJICHHWE MPOIECCOB U
KakoBa (pOpMyIHpOBKa BTOPOTO 3aKOHA TEPMOJIMHAMUKH JUIsl JAHHOTO TUIA CUCTEM?

11. IlpuBeaute ypaBHEHUs, SBISIFOIIMECS OCHOBOM Ui ompezeneHus sHepruu ['m66ca. s
KaKUX CHUCTEM M IIpOIecCOB ymOoOHO HCHoOJb30BaTh dHepruto [mb6ca? Kak Bemmumna AG
orpezesnseT HalpaBIeHHue CaMOIPON3BOJIbHBIX MPOLIECCOB U COCTOSIHUE PaBHOBECHA?

12. KoHueHTpauuy BeIIeCTB WJIM NaplLMajIbHbIE JABJIEHUS B CHUCTEME B MCXOJHOM COCTOSHUU
MOTYT OBbITH 3aJlaHbl IPOHU3BOJBHO. /{71 3TOrO0 COCTOSIHHS MOKHO BBIYMCIUTH BEIUYMHY Q
(OTHOIIEHME KOHLEHTpalMi BEIIeCTB WJIM MapUUajdbHBIX JaBieHU razos). Kakymo
UH(POPMALIHIO MOXKHO MOJYyYUTh, conocTaBiisis 3HaueHuss Q u K i ogHo# 1 Toit ke cucremsl?
Kakopa B3aumocBsa3b Mexay AG (HecTangapTuble ycrnosus) u AGC (crammapTHble ycioBus)?
Ipu kakom 3HaueHuH Q ycTaHAaBIUBaeTCs paBeHCTBO AG = AG??

13. HWcnonb3yst ypaBHEHHE AG® = AH® — TAS® nns KkauyecTBEHHOH OLEHKH HalpaBJICHUS
CaMOIIPOMU3BOJIBHOTO IIPOTEKAHUs XUMHUYECKOW pEeaklUU, MPHUHATO BBIAEIATh U COIOCTABIATh
pOJb (QHTATBIUHHOTO (haKTOpa» M <«OHTpONUHHOro ¢akropa». IlokakuTe, Kak ydeT 3TUX
(akTOpOB MMO3BOJISIET MPEICKA3aTh HAIPABICHNUE PEAKIIUU MIPU Pa3HBIX TeMIepaTypax: HU3KUX U
JI0OCTaTOYHO BBICOKMX. [IpuBeauTe npuMepsl peakliuii, KOTOPbIE U3MEHSIOT CBOE€ HAIPABJICHUE C
MOBBILIEHUEM TEMIIEPATYPHI.

14. B 4eM cOCTOAT OCOOEHHOCTH METOAMKH BHIYHMCIeHMS BenmduHbl AG® s XuMudeckux
peakuii, MpOTEKalluX B BOJAHBIX pacTBopax? UTo BbIpakaeT HHTErpaibHas SHTAJIBIUS
pactBopeHusi BemiecTB? Kak ompenensitoT (QyHKUIUU COCTOSHUSL OTHAEIbHBIX BUIOB HOHOB B
BOJIHBIX pacTBopax?
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Jlaboparopnas padora Ne 6

Tema: «Xumuyeckass KuHHeTHKAa. CKOpPOCTh XHMMHYECKHX peakunuii. XuMHYecKoe
paBHOBeCHE»
1. Anst uccneoBaHusi KHHETUKU PEAKIUN TPUMEHSIOTCS pa3InyHble (PU3UUECKUE M XUMUUECKUE

Meroasl. [IpuBenure npuMepsl Tpex peakuuid, A1 KaKIO0W U3 KOTOPBIX YKaXUTE, KaK MOKHO
CIIEIUTh 3a XOJOM €€ NPOTEKAaHUS M Ha OCHOBAHUU KaKUX H3MEPEHHH MOXKHO OIPEAEIATh
cKopocTh 3TOM peakuuu. I[logGepute npumepsl TakMM 00pa3oM, YTOOBI AJIS KaXKJIOTO U3 HHUX
MOYKHO OBLIO yKa3aTh CBOIO METOJUKY. JlJI1 OTHOrO U3 IMPUBEACHHBIX BaMH IPUMEPOB YKAXKHUTE,
KaK Ha OCHOBAaHHU DKCIEPHUMEHTAIbHBIX U3MEPEHUN OCYILECTBIISAETCS ONPENEICHHE KOHCTaHTbI
CKOPOCTH pEaKLUH.

2. Ilepeuncnure GakTOpbl, BAUSAIOIINE HA CKOPOCTh XUMUYECKOH peaKIiH.

3. B uem OCHOBHOE pa3iauyue B MOAXOJAX K ONHUCAHUIO XUMHUYECKUX PEAKIUN B XUMHUYECKOU
TEPMOJUHAMMKE U XUMHUYECKON KnHeTuke? [loueMy BBIBOX BBIPAKEHUS Ul pacdeTa KOHCTaHTbI
PaBHOBECHSI PEAKIIMM U3 KMHETUYECKUX JaHHBIX HA OCHOBAHWU PAaBEHCTBA CKOPOCTEH NMpPSAMON U
00paTHO# peakiuii He BepeH?

4. Kak ckaxyTcsi Ha 3HAQUEHUM KOHCTAHThl CKOPOCTH cienyromue (pakTopbl, BIMSIOIIKE Ha
CKOPOCTb pEaKLUU: pa3InYHble HAYaJIbHbIE KOHLIEHTPALUH PEarupyroIIuX BEIIECTB; U3MEHEHUE
TEMIIEpaTypbl, BBEJICHHE pPA3JIMYHBIX BEIIECTB, CMEHA PACTBOPUTENS; H3MEHEHHEe OoO0bheMa
cucTeMsl?

5. Tlpu m3ydyenwn kuHeTukd peaknumu A + B + 2C = D 0buio oOHApyXeHO, YTO CKOPOCTH
peakuuu (BIAlIM OT COCTOSIHUS PAaBHOBECHS) INPH YBEJIMYEHMM KOHIIEHTpauuu A B 2 pasa
BO3pacTaer B 4 pasa, HE 3aBUCUT OT KOHLEHTpauuu B u Bo3pacraer B 3 pa3a npu yBeIUYEHUU
KOHLEHTpaluu ¢ B 3 paza. Hanummure kuHeTH4ecKkoe ypaBHEHUE IaHHOM peaklnu.

6. Kak 0OBSICHUTB YBEIMYCHNE CKOPOCTH PEAKIIMH MTPH MOBBIIICHUHN TEMIIEpaTyphI?

7. TloueMy Npu MOBBILIEHUN TEMIEPATyphl CKOPOCTb PEAKIMHN YBEITUUMBAECTCS HE3aBUCHUMO OT
TOT0, MPOXOJIUT OHA C BBIJCJIEHUEM WU C TIOTJIONIEHUEM TEIUIOThI?

8. OxapakTepusyiiTe MOHATHE «IHEpPrusi akTuauun». CyIlecTBYET JIM CBSI3b MEX]y dHEprueu
AaKTUBALlUM M M3MEHEHUEM DHHTAIbNUU peakuuu? Kak BBIIOJHUTh OSKCIEPUMEHT I
OTIpeIeNIeHUs] DHEPTUH aKTHBALMN KOHKPETHOM peakuun?

9. IlpennoxuTe METOIbI SKCIIEPUMEHTAIBHOTO ONIPEAETICHHS MOPSIKA PEAKLIUH.

10. Kakue 3HaueHMs SHEPTUil aKTUBALMHU JOJKHBI UMETh XUMHUECKUE PEaKIuH, YTOObI ISl HUX
BBINOJIHSIOCH mpaBwio BanT-I'opda 00 yBenmmueHUM CKOpPOCTH peakuuu B 2-4 pasa IpH
yBeNIMUEHUU TemrepaTypsl Ha 10 rpagycoB? YkaXuTe HMHTEpBalbl TEMIIEPAaTyp, B KOTOPBIX
ko3 uurent Bant-I'opda nmocrosiHeH.

11. Ilepeuncnure NPUUMHBI YCKOPEHUS pEeaKIIUU FeTePOreHHbIM KaTalu3aTOPOM.

12. IlpeanoxuTte BO3MOKHBIH MEXaHM3M OKUCIIEHUS aMMHUaKa Ha IUIaTHHE KaK KaTajau3aTope.

13. Ha3oBuTe npu3HaKU CUCTEMBI, HAXOSAMIEIHCS B COCTOSHUN XUMHUYECKOTO PABHOBECHS.

14. CoBOKYIMHOCTh KaKMX M3 MEPEUYUCICHHBIX (PAaKTOPOB OMpEIENSeT BETUYUHY KOHCTAHTHI
paBHOBECHSI: IPUPOJIa PEarupyroIIuX BELIECTB; UX KOHLEHTpalus; oOllee JaBlieHUe; Hajludue
KaTajau3aTopa; TeMIleparypa; IyTh, 10 KOTOpPOMY CHCTeMa JaocTuraer paBHoBecus? Kaxyro
MH(OPMALIMIO 0 XMMHUYECKOI peaKIMK MO3BOJISET MOIYYUTh 3Ta BennunHa? HazoBure aktopsl,
MO3BOJIAIONIME CMeEUlaTh pPaBHOBECHE, HE HU3MEHssl KOHCTaHThl paBHoOBecus. [Ipenmoxxure
BO3MOXKHBIE OOBSICHEHHS TOTO, YTO KOHIIEHTpAIIMsI BEIIECTBA B KPUCTAJUIMUECKOM COCTOSTHUU HE
BXOJIUT B BhIp@)KEHNE KOHCTAHTHI PABHOBECHSI.

Jladoparopnasi pabora Ne 7
Tema: «PacTBopsl. IIpurorosienne pacTBOpoB pa3IHYHbIX KOHIEHTPALUI.
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1.ITo xakuM IpHU3HAKaM pa3IMyarOT TaKUe BUIbI JUCIEPCHBIX CUCTEM, KaK UCTHUHHBIE PACTBOPHI
¥ KOJUIOMJTHBIE PACTBOPBI; SIMYJIbCUHU U CYCIICH3UH?

2.Kakue cBoiicTBa pacTBOPOB OO0YCIOBIMBAIOT UX CXOJCTBO ¢ XMMHUYECKHMMU COCIUHEHUSMHU U
cMecsaMu?

3.Kakue cBoiicTBa BObI OIIPEIEISAIOT €€ CLIOCOOHOCTh PACTBOPSITh MHOTHE BElleCTBa?
4.CTyzeHT npeayoxul HarpeBaHue Kak crocod MPUroTOBIEHUS! HEHACBIIIIEHHOTO PacTBOpa COJU
U3 HACBILIEHHOTO pacTBopa. Beerna mu 1ot cniocod npumenuM? OTBET MOSICHUTE, IpapUuecKu
1300pa3yB 3aBUCUMOCTb PaBHOBECHON MOJIIPHOW KOHLIEHTPALIMU COJIM B HACBIILIEHHOM pacTBOpE
OT TEMIIEPATYPBHI.

5.I0pu cMemMBaHUM JBYX BEIIECTB, OCOOCHHO XUAKHX, MOXXHO HaOmonaTh 1Ba »ddexra: a)
SHTANBIUMHBIA 3(QGEKT pacTBOpPEHUs — TemIeparypa CMECH OTJIMYaeTcs OT TEeMIIEepaTyphl
MCXOJIHBIX BEIIECTB (ITOBBIIIACTCS MITH MOHMKAETCs), 0) KOHTPAKIIMOHHBIN 3(pPeKT pacTBOpeHUs
— 00BeM cMecH OTIMYaeTcs OT apu(pMETHUYECKOW CyMMBbl OOBEMOB HCXOAHBIX JKUAKOCTEH
(yBenmumBaeTcsi win ymeHbinaercs) npu T = const. IlpuBeanre Bce BO3MOXKHBIE JOBOJBI IS
o0BsiICHEHUsT HaOiogaeMbIX sBieHUH. OTBET WUIIOCTPUPYHTE MNpUMEpaMH JIEKIIMOHHBIX
JIEMOHCTPAIIMOHHBIX OIBITOB.

6.Kakue npuunHbel 00ycJIOBIMBAIOT HW3MEHEHHE O0bEMa pacTBOpa IpPHU PACTBOPEHHM B BOJIE
CEpHOI KUCIIOTHI; 3TUJIOBOTO ciupTa?

7.IloyueMy SHAOTEpPMHUYECKHE IPOLIECCHl PACTBOPEHUS MOI'YT CaMOIPOM3BOJIBHO NPOTEKaTh B
CTaHJAPTHBIX YCIIOBHSIX, B TO BpPeMs KaK SHJOTEPMUYECKHE XUMUYECKHIE PEaKINH, KaK IIPaBHIIO,
TEPMOIMHAMHYECKH BO3MOKHBI JIMIIb IIPH MOBBIIIEHHBIX TeMIepaTypax?

8.Bcerna M HACBHILIEHHBI pacTBOp COJM B BojAE OylneT KOHLUEHTPUPOBAHHBIM. A
HEHACBILLECHHBIHN — pa30aBiieHHbIM? OTBET MOATBEPAUTE CIIPABOYHBIMU JAHHBIMU.

9.VkaxkuTe CyllecTBEHHbIE IIPU3HAKU Pa30aBIEHHOT0, KOHIIEHTPUPOBAHHOIO, MEPECHIIIEHHOTO,
HACBIIIEHHOI'O U HEHACBHIIIIEHHOTO PACTBOPOB.

10.IIpy MOCTOSSHHOM JaBJICHHH PACTBOPUMOCTH Ta30B B BOJE YMEHBIIAETCS NMPU HArpeBaHUU
pactBopa. [IpuBenuTe Bce BO3MOXKHBIE JOBOBI B I10JIb3Y 3TOTO YTBEPIKICHHS.

11.0Onumure, kak npurotoButh 1 1 1 %-T0, OJHOMOJSPHOTO, OJHOMOJISIIBHOTO PacTBOpa
CEpPHOM KUCIIOTBHI.

12.Mcnionb3yst cnpaBOYHbIE JaHHbIE, HAYEPTUTE KpPHUBBIE PACTBOPUMOCTH COJEH: poaaHuia
KaJMs, HUTpaTa aMMOHMA, Cyiabdara HaTpus, JAeKarujapara cyiabdara HaTpus. Beimummre
3HaYeHHUs TEIUIOBBIX 3()()EKTOB pacTBOpEHMs yKa3aHHBIX BemlecTB. KakoBa CBs3b MEXIY
TEIUIOBBIM  3((EKTOM pacTBOPEHHUS BelIleCTBA W H3MEHEHHEM €ro pacTBOPUMOCTH C
temneparypoii? Kak Mo>kHO 3T0 00bsICHUTD, TpuMeHss npuHiun Jle-1latense?

13.IIpennoxure TOYHBIE METOJAbl OINpENEeNeHUsT PAacTBOPUMOCTH COJIe TpH  Pa3HbBIX
teMriepatypax. Kakoe nabopaTtopHoe o0opyaoBaHue isi 3TOro morpedyercs?

14.06bsicHuTE, TONIB3YsICh NpuHLIKIIOM Jle-1llaTenbe, MprUUMHY yMEHBIIEHUS aBJIeHUs Napa Hall
PacTBOPOM HEJIETYYEro BEIIEeCTBA [0 CPABHEHUIO C JITAaBJICHUEM HaJl YUCTHIM PaCTBOPHUTEIIEM.
15.Uem o0OBbsACHSETCS TOBBILICHHE TEMIEPAaTypbl KHUIIEHUS W TOHWXKEHHE TeMIepaTypbl
3aMep3aHus pacTBOpa IO CPAaBHEHUIO C YUCTBIM pacTBoputenem? Kakue 3aBUCUMOCTH BhIpakaeT
BTOpoi 3akoH Paynsa? CBsi3aHbl TU 3HAYEHHUS KPUOCKOIUYECKOTO U HOYIUTMOCKONUYECKOTrO
K03 (UIIMEHTOB CO CBOMCTBAMHU PaCTBOPEHHOT'O BEIIECTBA U PaCTBOPUTES?

16. B kakoii mocy/ie roTOBSIT pacTBOPbI MOJISIPHOI U HOPMaJIbHON KOHIIEHTpAIK?

Jladoparopnasi padora Ne 8

Tema: «JIeKTPOIUTHYECKAS TUCCONMAIH.

1. Kak MOXHO IIpecTaBUTh MEXAHU3M IIpoLiecca IEKTPOIUTHUECKON TUCCOLMALIAN?

2. Kakne 0cOOEHHOCTH CTPYKTYpPHI paCTBOPEHHBIX BEIIECTB 00YCIOBIMBAIOT UX MOBEIEHNUE KaK
IIEKTPOJIUTOB?

3. Kakue 0cCOOEHHOCTH CTPYKTYphl MOJEKYJI PaCTBOPUTENIS OMNPEAENSIOT BO3MOXKHOCTD
JUCCOLMAIIMU PACTBOPEHHBIX B HEM BEILIECTB?
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4. PaccMOTpuUTE XapaKTep U3MEHEHUSI KUCIOTHO-OCHOBHBIX CBOMCTB IMAPOKCHIOB 3JIEMEHTOB B
3aBUCHUMOCTH OT UX I0JIO’keHU B [leproanueckoii cucreme.

5. Tlouemy B cny4ae CHJBHBIX 3JIEKTPOJIMTOB HCHOJB3YIOT MOHATHS <3¢ (eKTuBHas
KOHLEHTPALUsl HOHOBY», «KaXYLIasiCsl CTENEHb JUCCOLUALUNY, «AKTUBHOCTb HOHOBY»?

6. B xakoii (hopme 3aKOH JEHCTBYIONMINX MACC IPUMEHUM K CHIIBHBIM DJICKTPOJIUTAM?

7. llpoananu3upyiite, KaKk BIUSAIOT NEPEUYUCICHHBIE (PAKTOPHI HA CTENEHBb SJIEKTPOIUTUYECKON
JUCCOLMALMU BEILECTBA: CTENEHb HMOHHOCTH XHMHYECKOM CBA3UM B COCIUHEHUH; DHEPrus
XUMHUYECKON CBSI3U B HEM; DHEPrUsl MEXMOJIEKYJISIPHOIO B3aMMOJECHCTBUS PACTBOPEHHOIO
BEIIECTBA W  PACTBOPUTEJNIA; DSHEPrusl TIHJparalud  oOpa3yroIIMXCs HOHOB; JHEPrus
KPUCTAIZIMYECKOM  PEIIETKH  pacTBOPSEMOIO  BELIECTBA;  KOJIMYECTBO  PaCTBOPUTEIS;
TEMIIEPATYPa; MOJIEKYJISIPHAs Macca paCTBOPEHHOTI'O BEILECTBA.

8. Kak M3MeHHuTCsS CTemneHb IUCCOLMAIMKA B PAacTBOPE CIAbOTO 3JIEKTPOJIUTA NPU HArPEeBaHUH
pacTBOpa; IpU JJINTEIBHOM €0 yIapUBaHUU?

9. Kak Biusger Ha CTENEHb AUCCOLMALIMM YKCYCHOW KHUCIIOTHI BBEACHHME B PacTBOpP HOHOB
BOJIOPO/1a; alleTaT HOHOB; pa30aBieHue pacTBopa’?

10. Ilouemy npu 100aBiI€HUU alleTaTa HATPUsI B CMECh LIMHKA U COJISHOM KUCIIOTHI BbIAEJICHUE
BOZIOPOJA 3aMeNIISAETCS?

11. Kakum 00pa3oM MOKHO NMOHM3UTh KOHLIEHTPALMIO THJIPOKCHUI-MOHOB B BOJHBIX PACTBOPAX
aMMMaka U ryapoxcuja Hatpus? OObsicHUTE, IOYEMY HE OCaKJaeTcs IMAPOKCHU] MarHus npu
no0aBIIEHUH pacTBOpa aMMHaKa K PacTBOPY XJIOPUIA MarHusi, CoIeprKalieMy XJIOpHI aMMOHUSI.
12. Tloxaxxute Ha MpUMepe a30THCTOM KHUCIOTHI, YTO MOHSITHE KUCIOT U OCHOBAHUW B TEOPUU
AppeHnyca ecTb 4acTHbIN ciyuait Teopun bpencrena—Jloypu.

13. Kakue yacTuipl sIBISIOTCS CONPSIKEHHBIMU OCHOBaHMAMHU A cieayromux kuciaor: HCI,
NHa, H3POu, [Al(H20)6]**, B(OH)3; conpsikKeHHBIMU KHCIOTAMH JUIs CIEAYIONMX OCHOBAHMIA: I
H20, NHs, HPOs%, Be(OH)2, [Al(H20)s(0H)]**?

Jladoparopnasi padora Ne 9

Tema: «I'eTeporeHHble paBHOBECHA».

1. [IpuBenuTe OmnpenesieHue MOHATHS «ITPOU3BEJICHHE PACTBOPUMOCTHY. Hanmummte BbIpakeHUs
anst poussenenust pactBopumoct (ITP) AgCl, Ag2COs, AlI(OH)3, Casz(POs)2. MoxHO nu ¢
nomorpto [TP xapakrepuzoBath pactBopumMocTb NaCl, Al2(SOs)3? OTBeT 000CHYMTE.

2. Kak u3aMeHHUTCs pacTBOPUMOCTh OCaJIKa MpHU J100aBICHUH OJJHOMMEHHOI'O MOHA; YBEIUYEHUHU
MOHHOM CHIIBI PAaCTBOPA 32 CYET BBEJCHUS XOPOIIO PACTBOPUMBIX CHIIBHBIX AJIEKTPOIUTOB?

3. Kakue u3 nepeuMcieHHbIX (DAKTOpOB BIMAIOT Ha ducieHHoe 3HaueHue [IP: Ttemmepatypa
pacTBopa; KOHIIEHTpAIlMs WOHOB BEIIECTBA B PAcTBOPE; BEIMYMHA MOBEPXHOCTH OCAJIKa;
SHTAJIBINA 00pa30BaHMs MAJIOPACTBOPUMOTrO BELIECTBA U HHTAJIBIINSA 00pa30BaHMsI €ro MOHOB B
pacTBope; SHEprusi THApAaTallil WOHOB B PACTBOPE; HSHEPIHs KPHCTALIMYECKOW pPEHIeTKH
MaJIopacTBOPUMOTO BeliecTBa?

4. Ilonw3yscey 3HaueHusiMu [1P, o6bsicuute, mouemy BaSO4 ocaxmaercs U3 pacTBopa XJjopuia
Oapust mpu 100aBIeHUU pa30aBICHHON CepHOW KHUCIOTHI, Torga Kak ais ocaxaeHuss CaSOq
TpeOyercs nodaBieHne koHueHTpupoBaHHoi H2SOa.

5. Byner nu BImazaTh 0CajoK, €CIIM NMPOU3BECHUE KOHIICHTPAIUi HOHOB BEIIECTBAa B PacTBOpE
0o0JIbI1IE TPOU3BEIEHUS PACTBOPUMOCTH JIaHHOTO BEILIECTBA; MEHbBIIIE STOW BETUYHUHBI; paBHO €i1?
6. Kak Bnuser BenmumHa pH Ha oOpa3zoBaHue MmanopacTBOpUMBIX ocaakoB BaSOs4, BaCoOs,
PbClz, PbCO3, Pbl2?

7. PaccMoTpuTe YCIOBHsSI pacTBOPEHHUS MallopacTBOPUMBIX ocaakoB. Kak mepeBectH B
pactBopumoe coctosuue CaCOs, Zn(OH)2, AgCl, BaSQO4?

8. Cnenyromume comu: AgoC0s, CaFp, RaSOs umeror 3nauenust IIP oxgmoro mopsaxa (10711,
BynyT nu ux pactBopuMocT (MOJIb/JT) UMETh 3HAYEHUS OJHOTO U TOTO e Mopsiaka?
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JlaGopaTopHas padora Ne 10

Tema: «MoHHOe npousBeaeHue BoAbl. Bogopoaubiii nokasaresab. 'uaposaus coJieir».

1. Yro Ha3bIBaeTCs MOHHBIM IIpou3BeneHHeM BoAbl? Kakas CBSI3b CyLIECTBYET MEXIY
KOHCTAHTOM JAMCCOLUAIMH U MOHHBIM IPOU3BEAECHUEM BObI? B KaKOM COOTHOLIEHUU HAXOIATCS
KOHLEHTPALlUU BOJIOPOAHBIX U THJIPOKCHU]I HOHOB B YUCTOM BOJE?

2. Ilpoananusupyiite, KaKk BIUAIOT HAa MPOLECC AUCCOLUALIMH BObI

H,0 (x) = H* (p) + OH™ (p) AH0s = 55,59 xJ/MO1Ib

cienyronye (akTopsl: MOBBILICHUE TEMIIEPATyphl; BBEACHUE B BOAY MOHOB BOAOPOJA, UOHOB
TUIPOKCHUIA; YBEIUUEHUE KOJIMYECTBA BOJBI.

3. Jlokaxkure, MCXOAs W3 HOHHOTO IPOU3BENCHMS BOJBI, CIPABEVIMBOCTh COOTHOIIEHUS
pH + pOH = 14.

4. Crynent paccuuran 3nauenne pH 4,3-10° M BoxHoro pactopa ruapokcuia 6apus npu 25° C
U TIOJTYYWJI HEOKUAAHHBIA oTBeT 5,93. OmHaKo pacTBOp THAPOKCHIA HE MOXKET OBITh KUCIHBIM!
[Tpoananu3upyiite pacyer U yKaKUTe OIINOKY.

5. Onpenemumu, uto npu 25° C nuanoBomopoaHas kucnora umeet pH<7. Ecim B 5Ty Kucinoty
N00aBJIATh HEOOJBIIMMHU TMOPUUSAMHM LMAHMU] Kalus, TO CpelJa CTAaHOBUTCS CHayajla MEHee
KHCJIOTHOH, 3aTeM HEHTpalbHOW M MPHU M30BITKE CONM IIeao4YHOi. [IpuBenuTe Bce BO3MOXKHBIE
JIOBOJIBI JUIsl OOBSICHEHNUS TIOJTY4YEHHBIX PE3yJIbTaTOB OIBITA.

6. [IpuBenuTe MpUMEpPHI THAPOJIM3A COJICH MO KaTHOHY M aHHOHY; KakK 1O KaTHOHY, TaK U IO
aHHOHY; COJIeH, THAPOIU3YIOIUXCS TOJTHOCTBIO.

7. PaccmoTpute MeXaHM3M THApPOJIM3a, YYUTHIBAas, 4YTO B BOJHOM pacTBOpPE coAepKarcs
THJIpaTUPOBAaHHbIE HMOHBL. 3a c4eT 00pa3oBaHUS W pa3pblBa KaKUX CBsA3ed HAET Ipolecc
ruaponnza’?

8. Mcronk3ys 3Ha4YeHMs TEIUIOT rujapaTanuu katnoHos Na*, Mg?*, Ca?', Ba®", Al**, Fe**, Fe?",
O0XapaKkTepU3yHTe CHOCOOHOCTP HOHOB K JIOHOPHO-aKLENTOPHOMY B3aUMOJECHCTBUIO C
MOJIEKYJIaMH BOJIbI B 3aBUCUMOCTH OT 3apsjia U pa3Mepa KaTHOHA.

9. Kak 3aBHCHUT THAPOIM3YEMOCTh COJHM OT paauyca, 3apsia, MOJSPHU3YIOUIETro ICHCTBUS U
MOJIIPU3YEMOCTH KaTHOHA U aHUOHA?

10. U3BecTHO, YTO SHEPTHsI BOJOPOIHOM CBs3u Mekay aHnoHOM D04" M MOJeKyJaMu BOJBI B
pany ClO4™ - SO4% - PO4* - SiO4* Bo3pactaer ot 7,1 10 35,6 xJ[/MOTIB:

a) HAMUIIUTE BRIPAKEHHE KOHCTAHTHI THAPONIN3a 1o aHuoHy PO4>;

0) KaKkas 3aBUCHUMOCTb CYIECTBYET MEXAY 3apsA70M M pa3MEepOM aHHUOHA M €ro CKJIOHHOCTBIO K
TUAPOTU3Y?

B) KaKasl CyILECTBYET B3aUMOCBSI3b MEXK/Y CKIIOHHOCTBIO aHHOHA K THJPOJIN3Y U CIIOCOOHOCTHIO
00pa30BaHHON UM KUCJIOTHI K KUCIIOTHOM MOHU3ALINUHU (CHJIa KUCIOTHI)?

S04% - POs* - Si04*?

11. Chopmynupyiite ob1iee mpaBuiio, MO3BOJISIIOIIEE OLIEHUTDh, BOJHbBIE PACTBOPBI KaKUX COJIEH
MUMEIOT HEUTPaIbHYIO, KUCIYIO WM IIENOYHYIO CPENy.

12. Yem 00BsACHUTH (IIPOBECTH pacyeT), YTO B BOJHOM pacTBOpE cCpeaHero oprodpocdara HaTpus
cpena menoyHas; ruapodocdara — cnabomenoynas; nuruapodocdara — caabokucias?

13. CmemuBalOT pacTBOp Cyinb(puaa Kajus C pacTBOpaMH KBacllOB: a) aJlFOMOKAJUEBBIX, O)
XpoMokanueBbiX. [lociie UIMTENBHOrO KHIISIYEHUS Cpela CTAaHOBUTCA IIOYTH HEHTPAJbHOM.
OObsicHUTE pPe3yIbTaThl OIbITA.

14. K BomHomy pactBopy NasPOs (KoHI.) 100aBiIsiIOT aNIOMHHHA M CMECh HarpeBaroT.
Habmonator BeigeneHue raza. CocTaBbTe€ ypaBHEHHUS NMPOTEKAIOMIMX pEakuid M TOSCHUTE,
noyemy JUIst OnbITa OepyT KOHIIEHTPUPOBAHHBIA PACTBOP U PEAKILIMIO TPOBOJAT IIPH HAIPEBaHUU.

JlaGopaTopHas padora Ne 11

Tema: «OKHCINTEIbHO-BOCCTAHOBUTEIbLHbIE pe€aKmuu»
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1. OOcynuTe, OCHOBBIBAsICh Ha KOHKPETHBIX MPHUMEpaxX, KaKOH CMBICT UMEIOT TEPMHUHBI
OKUCNeHUue N 80CCMAaHo61e e, TIpU IOMOUIM NPEACTABIEHUN O MepeHoce IEKTpoHOB. Kak Bbl
MIOHUMAETEe TEPMUH OKUCAUMNMENbHO-80CCMAHOBUMENbHAS PeAKYU?

2. Uro o3Hawaer TEpMHH JuclponopuroHupoBanue? IlpuBenure npumep TaKou
peaxkuu.

3. Moryr 11 B OJIHOM BEIIECTBE OJHOBPEMEHHO MPHUCYTCTBOBATHh JBa (WM OOJBIIE)
AJIEMEHTa BOCCTAHOBHTEJIS; 1Ba (WK OOJIbILE) SJIEMEHTA OKHCIUTENS; DJIEMEHT-BOCCTAHOBUTEIb
U 3JIeMeHT-okuciuTensb? [lpuBeanre mpumepsl.

4. Obcynute, B KakuX IMpeaesiax BO3MOXKHO HCIOJb30BaHWUE TaOJMIBI CTaHIIAPTHHIX
AIIEKTPOAHBIX OTEHIMAIOB JJIS IPEICKAa3aHUs HAMPABIICHUSI XUMHUECKOTO TIPEBPAILICHHUS.

5. CdopmynupyiiTe B 00meM BHIE ONpeNelieHrue, I KaKuX TOJTypeaKkIuit
BOCCTAHOBJICHMSI IOTEHIIMA HE 3aBUCUT OT pH U 11 KakuX 3aBHCHUT.

6. Cpenu BemectB — xyopun xkenes3a (II), xiaopun xenesa (I1I), meTannmuueckoe xeneso,
CEpOBOIOPO, CYIb(GUT HATPUS, CepHAs KHUCIOTa — YKaXXUT€ BOCCTAHOBUTENb, OKUCIUTENb U
BEIIECTBO C OKHCIUTEIbHO-BOCCTAHOBUTENIBHOM IBOHCTBEHHOCTHIO.

7. Onpenenure cTeXUOMETpUYECKrue KOIPPUITUEHTHI B peaKIIHSIX:

H2S + KMnOg4 + H2SO4 = S + MnSO4 + K2SO4 + H20.

FeSO4 + KoCr207 + HaSO4 = Fea(S04)3 + Cra(SO4)3 + K2SO4 + H20.

MnO; + KCIO3 + KOH = KoMnO4 + KCI + H>0.

VYKaXKuTe B HUX OKHCIIUTENb, BOCCTAHOBUTEND U CPELLY.

8. VYkaxure ypaBHEHHsI pEaKIUil: MEXMOIEKYIIPHOW, BHYTPUMOJEKYIAPHOU U
JTUCIPONOPIMOHUPOBAHNS, B YpPaBHEHUU pPEAKIUU JUCIPONOPIHOHUPOBAHUS OMPEISIUTE
CTeXuoMeTprudeckue KodppuuneHTsr:

Clz + NaOH = NaCl + NaClOs + H20.

Clz + KaMnO4 = KCI + KMnOa.

KCIO3 = KCI + Os.

Zn + HNOz = Zn(NO3)2 + N2 + H20.

9. BoxHbIil pacTBOp BaHamaTa aMMOHHS BOCCTAaHABIMBAIOT KUIISTYEHHUEM C ITHHKOBBIM
nopomkoM. [lomydeHHBI pacTBOp MOXKHO TIOJBEPTHYTh IIOBTOPHOMY OKHCIICHHIO C
o0pa3oBaHMEM BaHAJaT-MOHOB, 00pabaThIiBas €ro pacTBOpPOM IepMaHraHara kanus. Onumure
HKCIEPUMEHTHI, KOTOPbIE HEOOXOIMMO MPOBECTU AJI ATOrO, M IMOCIEAYIOIIee UCIOIb30BaHUE
OKCTIEPUMEHTAIBHBIX JaHHBIX JUISI TOTO, YTOOBI OINPENEIUTh W3MEHEHHE CTETICHW OKHCIICHUS
BaHa/usl.

10. Kak onpemenuts  anekTpojaBumxkymyto  cuiry  (DJC)  okucauTenbHO-
BoccTaHoBUTeNbHOrO mpornecca? Kakoa cBsa3zp mexay 3/1C u usmenenuem sHeprum ['1n06ca
peakuun? KakoBo ycioBre TEpMOAMHAMUYECKO BOZMOKHOCTH TaKoro mpotiecca?

11. BeiBenure Gopmyiy, MO3BOJISIOUIYIO [TO0 CTAaHAAPTHBIM 3JIEKTPOAHBIM MOTEHLMAIAM
IPOIIECCOB OKMUCJICHUS W BOCCTAHOBJIECHMS BBIYHCIUTH KOHCTAHTY PaBHOBECHS DJIEKTPOJHOM
PEaKIMU ¥ OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM PEaKIIMH.

12. MoskHO 1 cuuTath (eppat-uon FeOs? TepMOAMHAMUYECKH YCTOWUMBBIM B BOJHBIX
pacTBopax B HIMPOKOM HHTEpBaje 3HaueHuid pH?

13. B cOOTBETCTBUM CO CTAaHIAPTHBIM 3JIEKTPOIHBIM MOTEHIIMAIOM MEIU OHA HE JOJKHA
BBITECHATh BOJOPOJ U3 pacTBOPOB KUCIOT. OOBsICHUTE, MOYEMY Melb pacTBOpsETCS B
KOHIEHTPUPOBAHHON XJIOPOBOJAOPOJHONW KHCJIOTE, B PACTBOPAX CEPOBOJOpOJAA M XJIOpHUIA
xene3a FeCls. Hanmumure ypaBHeHUs peakiiuii.

JlaGopaTopHas padora Ne 12
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Tema: JjieKTPOXUMHUYECKHE MPOLECCHI

1. Chopmynupyiite mpaBuiia COCTAaBICHHUS CXEMbI TIbBAHUYECKOTO 3JeMEHTa. UTO
MPOU30MIET, €CIIM AICKTPOJUTUUECKUA MOCTHK B TajJbBaHMYECKOM JJIEMEHTE 3aMEHUTh Ha
METaJUIMYECKYIO MPOBOJIOKY?

2. MmeeTcsl ranbBaHUYECKHUH 2IEMEHT, B KOTOPOM MPOXOAMT peakuus Zn + Cu?" = Cu +
Zn?*. TlpuBenuTe cxeMmy TrajbBaHHYecKoro siaemenTa. Kak msmenutcs DJIC »aeMeHTa IpH
U3MEHEHUHU CIEAYIOUUMX YCIOBUM: 1) yBeIMYMBAeTCs KOHIIGHTpALUs HOHOB Meau; 2)
YBEJIUYMBACTCS KOHIEHTpAIMsi HOHOB IIMHKA; 3) YBEIMYMBACTCS MOBEPXHOCTh IIMHKOBOTO
AJEKTPOJIa; 4) YBEIMUYUBAETCA MOBEPXHOCTH MEAHOTO JIEKTPOAA; 5) B MPUIIEKTPOIHBIN PacTBOP
BBOJIUTCS KOHIICHTPUPOBAHHBIN pacTBOP XJIOpUJIa Kalivs; 6) MOBBIIIAETCS TeMIiepaTypa’?

3. [IpuBenuTe MpUMEPHI TPOMBIIIIICHHOTO TPUMEHEHUS JICKTPOIIN3A.

4. Onumure, Kakue METOJbl MCIHOJB3YIOTCSA AJI U3BJICUEHUS CIEIYIOIIMX METaJUIOB:
1) HaTpus K3 XJIOpUIa HATPHS; 2) [IMHKA U3 CYyibduaa 1uHKa; 3) prytd u3 cyasbuma prytu (I1);
4) maraus u3 xyuopuaa mMaraus. OObSCHHUTE, C YIETOM JISTKOCTH BOCCTAHOBIICHHS, TIOYEMY IS
U3BJICYCHHS] YKA3aHHBIX METAIJIOB HCIONB3YIOTCA HEOAMHAaKOBble MeToabl. [louemy nms
W3BJICYCHHS] MAarHUS U3 XJIOPUAa MarHus HE y1aJoCh Obl BEITECHUTDH ATOT METAJLI HaTpreM?

5. PaccmoTpuTe MeXaHU3MBI pXKaBJICHUS JKejle3a U OObSICHUTE, HA YeM OCHOBAaHbI METO/IbI
3aIUTHI Kelle3a OT KOPPO3HUHU.

6. Kakue ¢QaxTopsl BIHAIOT Ha CKOPOCTh KOPPO3MH C BblaeieHHeM Bomxopoaa? Kak
MO>KHO 3aMEJIUTh CKOPOCTh KOPPO3UHU C TIOTJIOMIEHUEM Kucaopoa?

7. Kakue 3aIIUTHBIEC TOKPBITUS BaM U3BECTHBI U KAKMMH METOJIaMHU UX TMOJIy4aroT?

JladopaTopHasi pa6ota Ne 13
Tema: «KoMmsiekcHbIe COeTUHEHHUSTY.

1. SIBnsitOTCS U MACHTUYHBIMU TEPMHUHBI «KOMIUIEKCHOE COCIMHEHHE» M «KOOPJIUHAIIMOHHOE
coequHeHUey. B yem 3axirodaercs r1aBHOE pazindue MEeX]y KOMIUIEKCHBIMU COSAMHEHUSIMHU U
JIBOMHBIMH COJISIMH?

2. Kak MOXHO 0OBSICHUTH 00pa30BaHUE CBA3EH MEXKIy KOMILIEKCOOOpa30BaTeIeM U JIMTaHJaMu
C TIO3MIIMI B3aUMOJICUCTBUSI KUCIOTHI U OCHOBaHUA JIptouca? MoryT nu B KOOPJIWHAIMOHHYIO
chepy OTHOTO M TOTO K€ aroMa KOMILIEKCOOOpa3oBaTeNsl BXOIUTh B KayeCTBE JIMTAHJIOB
HEUTpaJbHBIE MOJIEKYJIBI U aHUOHBI OJTHOBPEMEHHO?

3. Kaxas cymecTByeT B3aUMOCBSI3b MEXAY BEIUYMHONM KOOPAMHALMOHHOTO YHUCIA H
reoMeTpuueckoil ¢opmoit komrmekcoB? IlposBisercs M Kakas-TMO0 POJIb AIEKTPOHHOU
KOH(UTYpallui MOHOB KOMILIEKCOOOpa3oBareneil B OTHOIICHUH TPEANOYTeHHs] UMHU JIUTaHI0B
ONpEeIeTICHHBIX BUI0B?

4. B 4eM 3aKJIIO4aeTCs PA3IMUYME MEXAY MOHOJACHTATHBIMU M TOJIMJECHTATHBIMHU JUTAH/IAMH.
Kaxkue nuranipl Ha3bIBalOT XEIaTHBIMU?

5. Kakne 0COOEHHOCTH COCTaBa M CTPOCHHUS XapaKTEpHBI A MHOTOSJIEPHBIX KOMILIEKCOB?
Kakue Buapl nuraHaoB MOTYT BBICTYIIaTb B MHOTOSAJIEPHBIX KOMILJIEKCAX B KayecTBE
MOCTHKOBBIX TpyII?

6. OxapakTepu3yiTe U30MOIU- U TETEPONMOIUCOSAMHEHHUS KaK 0COOBIE TPYIIBI KOMITJIEKCHBIX
coelMHEHUI. B 4emM cX0ACTBO M B 4eM pasiinuue MEXJy 3TUMHU Ipynnamu coeauHeHuit? Kak
MO>KHO TPEICTAaBUTh CTPOCHUE H3OMOIMCOSAMHEHUN B BUJE OOBETUHEHHS] KOOPIMHAIIMOHHBIX
noausapoB? KakoBo cTpoeHUE reTeponoMcOeIMHEHUI?

7. Ha3oBUTE OCHOBHBIE COCTAaBHBIC YACTH JIAHHBIX KOMIUIEKCHBIX COCAMHEHUH, MPUBEAUTE UX
Ha3BaHUs, Kiaccupuuupyiite mo TpeMm-uetbipem npusHakam: [Ag(NHs)2]Cl, [Cr(CO)e],
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Ks[Fe(CN)s], [CoBr(NHs)s]Brz, [Fe(NO)(CN)s]*, [Cr(NHs)2Clo(C204)]. IIpoanammsupyiite
HOMEHKJIATYpHbIE TPaBWJIa, MO3BOJSONME  (DOPMYIHpPOBaTH HAa3BaHUS  KOMILIEKCHBIX
COCIMHECHU.

8. Kakue KOHCTaHTBI paBHOBECHS MCIIOJIb3YIOTCSI B KaU€CTBE KOJUYECTBEHHBIX XapaKTEPUCTUK
YCTOMUYMBOCTH KOMIUIEKCHBIX coeAuHeHui? Kakoe COOTHOIIEHHE BBIMOJHACTCS MEXIY
CTYNEHUYATHIMH KOHCTAaHTaMU 00pa30BaHUsl KOMIUIEKCA U ero 00Ieil KOHCTaHTOW oOpa3oBaHus?
Kak mnpupoma xommiiekcooOpa3oBaTeliss M JIMTAaHJOB BIHMSIET HAa BEIUYMHY KOHCTAHTHI
00pa30BaHMUs KOMIUIEKCHOT'O COEJUHEHUS?

9. UYro xapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMILJIEKCHOTO COEAUHEHMsS M Kak OT €€
BEJIMYMHBI IEPEUTH K KOHCTAHTE 00Pa30BaHMs KOMIUIEKCHOTO COSIMHEHHUS UIIM O0paTHO?

10. Jnsa xommuiekcHoro coenuHenusi Ka[Al(OH)s] nammimmTe ypaBHEHHsS TNEPBHYHON U
BTOPUYHOMN JUCCOIUAIINH, BBIpaKEHIE KOHCTAHThI HECTOMKOCTH.

11. KoHCTaHTBI HECTOMKOCTH KOMIUIEKCHBIX NOHOB PaBHbI:

[Co(CN)4]2- Knecr = 8-1072

[CA(CN)4]2- Kunecr = 1-107%°

[Zn(CN)4]2- Krect = 2-107Y

B pactBope kakoro BemecTBa KoHIIeHTpalusi HoHOB CN™ Haubosnbas?

12. N3BectHO, uTO U3 pacTBopa koMiuiekcHo comu CoClz-6NH3 HuTpat cepebpa ocaxkaeT Bech
xnop, a u3 pactBopa CoCl3-5NH3z Ttompko 2/3 xmopa. HMcxoass w3 3TOro, HamuIIuTe
KOOpJAMHAIIMOHHBIE (HOPMYIIBI 000UX COSAMHEHUN U yPaBHEHUS UX JUCCOIUAIIIH.

13. Kakoe ocuoBanue sBisercs Oonee cuwibHbIM: Cu(OH)2 wiu [Cu(NHz)4](OH)2? Kakas
kucnota cunbHee: HCN unmun H[Ag(CN).]? laiite 000CHOBaHHBIH OTBET.

14. Yem o0Owsicauth, uto pactBop CdCly mpu nefictBuu menoun maer ocanok Cd(OH)., a
pactBop [Cd(NH3)4]Cl> ocanka e obpasyer?

15. Yro npoucxonut nipu aeictsuu pactBopa ammuaka Ha Cu(OH).? Paccuuraiite u cpaBHUTE
KoHIeHTpanuu HoHos Cu?* B HackmennoM pactBope Cu(OH)2 (ITP=2-10"%) u B 0,1M pactBope
[Cu(NH3)4]?" (Ku=9,3-1013), conepsxamem 0,2 Moms/1 n366iTounoro NHa.

16. Tlpoananu3upyiiTe U30MEPUI0 KOMIUIEKCHBIX COCTUHEHUM. UeM pa3IndaroTcss MEXIy co0oi
CTPYKTypHasi U30MepHsl U crepeo-uzomepus? Jlaiite ompenesneHne U NpUBEAUTE MPUMEPHI IS
CIEAYIOIIMX BHUAOB CTPYKTYPHOM W30MEPUHU: HMOHU3ALMOHHON, THAPATHOM, CBA3EBOM,
MOJIMMEPU3AMOHHON M KOOPAWHALMOHHOM, & TaKXe CTEPEOM30MEPHUH TIE€OMETPUYECKON U
ONTUYECKOM.

17. Kak MOXHO mTpeAcTaBUTh 00Opa3oBaHHE KOOPIAMHAIIMOHHBIX CBsI3e€d C MO3HMIMKA MeToaa
BaJIeHTHBIX cBs3el? Kakas B3aMMOCBSA3b CYIIECTBYET MEXKAY TE€OMETPHUYECKHMMH (PopMamMu
KOMIUIEKCHBIX MOHOB M THNamMH THOpuau3anuu opourtaneii? Kakue KOMIUIEKCHI OTHOCAT K
BBICOKOCITUHOBBIM, a KakKHe — K HHU3KOCIMHOBBIM? Ha 4yemM ocHOBaHa MeETOJMKa MpPOTHO3a
napaMarHUTHBIX U JUAMarHUTHBIX CBOMCTB KOMITJIEKCOB?

18. KakoBbl OCHOBHBIE TIOJIOKEHHUSI TEOPUH KpHcTaumyeckoro mois? Kakum obpazom
OPOMCXOOUT  pacuieryieHne  d-opOuTaneil. B OKTadApUYECKUX, TETPAdJAPUUYECKUX U
TUIOCKOKBAJIpaTHBIX Komruiekcax? Kak BiauseT mpupoja HMOHOB KOMILIEKCOOOpa3oBareneil u
JUraHl0B Ha dHepruro paciieruienuss Ao (At)? KakoBa MeToguka NpPUMEHEHHS TEOPHU
KPUCTAJIMYECKOTO TOJSI A7l OIEHKH MAarHUTHBIX CBOWCTB KOMILIEKCOB? UTO XapakTepusyer
DHEpPrusl CTAOMIM3alUKd KOMILUIEKCOB IOJEM JINTaHAOB M KaK OIEHUTh €€ BEIUYHHY, eCIH
M3BECTHA AJIEKTPOHHAs KOH(UTypaIHs HOHA KOMIUIEKCOOOpa3zoBaTes?

19. B uem 3akmouaerca >3gdext Ana-Temrepa? Ilpu kakux 31eKTPOHHBIX KOHPUTYPALUIX OH
nposiBisieTcsi? B kakux ciydasx v moueMmy Ha BO3MOXKHOCTH peanu3auuu 3¢ dekra Sna-Temnepa
OKa3bIBAeT BIMSIHUE cuiia 1oJisl auranaos? [loyeMy HECUMMETPpUYHOE 3alIOJTHEHHE SJIEKTPOHAMU
tog-opOuTanu He MNPUBOAMUT K CYLIECTBEHHOMY MCKa)KEHHIO KOOPIUHAIIMOHHBIX OKTa’JpoB?
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[Tepeuncnure 3JIEKTPOHHBIE KOH(PUTYpAIlMd HOHOB KOMILJIEKCOOOpa3oBaTelel (C yKa3zaHuEM
CHUIBI TTOJIS JIMTAHJIOB), IPH KOTOPBIX 3¢ dekT Sna-Tennepa He nposBiseTcs.

20. Ilpumenurte MeToa MOJIEKYJSIpHbIX opOuTtaneir (MMO) nis onucaHus XMMHYECKHX CBSI3Ei
MEXIy KOMILIEKCOOOpa3oBareneM u mranaamu. Kakue aromubie opoutanu (AQO) yq4acTBYIOT B
dopmupoBaHun curmMa- u 7-cBa3ei? Kak MOXHO ONpenenuTh YHUCIO  CBS3BIBAIOLINX,
PasphIXJISIIOIIMX M HECBSA3BIBAIOIIMX MOJEKYISIpHBIX opbutaneii (MO), KoTopele MOTyT
chopmupoBatbes mpu obpa3zoBanuu komiuiekca? Kak yuuthiBaroT Bkiaq AO MHOTOaTOMHBIX
nurangoB B obpazoBanne MO komrmiekca? Uto mpencrasiser coboii 6azoBas nquarpamma MO
JUIsL OKTadJPHYECKUX KOMIUIEKCOB Tima ML 1 Kak OHA OTpakaeT paciieruieHne opouTaeii B
COOTBETCTBHUH C 3JIEKTPOHHOI KOH(pUTYpanueil tag€g 1 sHepruto pacuiervienus Ao? Kak n kakum
0o0pa3oM BIUSIOT HAa BEIMUMHY A0 T-IOHOpPHBIE M m-akuentopHele au-rapasl? Kak MMO
00BSICHSET MOJI0XKEHUE JIUTaHA0B B PAY, OTPAXAIOIEM OTHOCUTEIbHYIO CHITY I10JIS JIMTAH0B?

Il cemecTp
JlabGoparopHas padora Nel
Tema: «Kucaopoa, Bogopoa, Bojia, nepeKuch BOJI0POIa»

1. BaneHTHblEe BO3MOKHOCTH aTOMa BOAOPO/A U XapaKTEpHbIE CTEIIEHU OKUCICHUS?

2. Bonopon B mpupoze. M3oTomsl Bogopoaa.

3. Monekyna Hz. ®usmueckue CBOHCTBa BOJOpOJa B ra3000pa3HOM, >XKUAKOM M TBEPIOM
COCTOSIHUU.

4. Metoapbl nostyueHue Bo0poia (IIPOMBILUIEHHBIE U Ja0OpaTOPHBIE).

5. XuMuuecKue CBOMCTBA BOJIOPOIA.

6. Mousr H', H3O" u H~, xoBaJleHTHBIE, HOHHbIE U METAJUIONOOOHBIE THIPHUJIBI, THIPHUIHbIE
KOMIUIEKCBI.

7. OcoOEHHOCTH HJIEKTPOHHOTO CTPOEHHsI aToMa KHUCIOpojaa. BaeHTHbIE BO3MOXXHOCTH U
XapaKTEpHBIE CTENIEHU OKUCIICHUS.

8. Ctpoenue monekyisl Oz (Metoq MO), mapaMarHeTu3M KUCJIopo/a.

9. MeTozp! ostyueHue Kuciaopoa (MpOMBIIIIEHHBIE U JIa0OpaTOPHBIE).

10. Annotpornus KMCI0po/ia, O30H.

11. ®usnyeckue CBOMCTBA KUCIOPOA.

12. XuMuueckre CBOMCTBa KUCIOPO/a.

13. Oxcuapl ¥ UX KiIaccuUKaIus.

14. Bopma: cTpoeHHE MOJEKYJbI, MEXKMOJIEKYISIPHOE B3aUMOJIEHCTBUE M CTPYKTypa BOJbI B
KUJKOM U TBEPJIOM COCTOSIHMM, QaHOMAJIUHU BOJIbI, XUMHUECKHE CBOMCTBA.

15. Tlepexucey BoAOpoOIa: CTPOCHUE U CBOMCTRBA.

JlaGopaTopHasi padora Ne2

Tema: «I"ajioreHbl U KX COCTUHEHUS».

1. KakoBa »nekTpoHHass KOH(UTyparusi aToMOB d3JieMeHTOB 17-ii rpynmbel? Kakue cremnenu
OKHUCJIGHHUS XapaKTepHbl uis 3TUX djeMmeHToB? IlpuBenuTe npuMepsl COEAUHEHMM 3THUX
AJIEMEHTOB B PA3JIMYHBIX CTETICHSIX OKUCIICHHUS.

2. Kak menstrores no rpyme F-CI-Br-1: a) panuycsl aToMoB, 0) nepBbIii MOTEHIIMAT HOHU3AIINH,
B) DJIEKTPOOTPULIATEIHHOCTH ATOMOB?

3. Kak nosiy4aroT rajgoreHsl B BUJ€ IPOCTBIX BEIIECTB B MPOMBIIIJIEHHOCTH U B J1abopaTopuu?
Hanummre ypaBHEHHS! COOTBETCTBYIOIIMX PEAKIIUH.

39



4. Kak U3MEHSIOTCS OKHCIUTCIbHBIE CBOWCTBA B psaay rajgoreHoB Fo—Clo—Bro—12?
[IponmntocTpupyiiTe 3Ty 3aKOHOMEPHOCTh MPUMEPAMM XUMHUUYECKUX peakuuid. B uem
NPOSIBIAIOTCS OCOOCHHOCTH (PTOpa Mo CpaBHEHHUIO C IPYruMu ramoreHamu? s okuciuTeabHo-
BOCCTAHOBUTEJIbHBIX ITPOLIECCOB HAMUILIUTE 3JIEKTPOHHO-UOHHBIE YPAaBHEHUS NOJIypEaKLUi.

5. Kak usmensiercst B psiay ranorenoBogopogos HF-HCI-HBr-HI: a) mexxatomHoe paccrosiHue
H-Hal, 6) mpo4HOCTH CBsI3U, B) KUCIIOTHBIE CBOWCTBA UX PACTBOPOB B BOJE?

6. Kak M3MeHSIOTCS BOCCTAaHOBUTEJBHBIC CBOWCTBA B psny ramorenoBogoponos HF-HCI-HBr-
HI? IIpoummtocTpupyiiTe 3Ty 3aKOHOMEPHOCTb IpUMEpaMHM XHMHUYecKuX peakuuid. Kax
MOJIy4aroT TaJloreHBOAOPOoAbl? [Ijisl OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX IPOLECCOB HAIUIINTE
AJIEKTPOHHO-MOHHBIE YPaBHEHHUS MTOJIyPEAKIIUM.

7. Kak raiorensl pearupyrooT ¢ Bojaoi? Hamuimmre ypaBHEHUS COOTBETCTBYIOLIMX PEAKLUil.
JaiiTe onpenenenre peakiuy JUCIPONOPIUOHUPOBAHHUSL.

8. Kakoso nassanue xucior HCIO, HCIO2, HCIOs3, HCIO4 1 u ux couneii. Kak mensercs cuna
kucinotT B psagy HCIO-HCIO2-HCIO3-HCIO4?

9. Kak menstrotcst okuciutenbhbie cBoiictsa B psaagy HC1IO-HCIO2-HCIO3-HCIO4?

10. ComnocraBete mo psay okcokucnor HCIO3-HBrO3z-HIOs: a) okucnutensHble cBoiicTBa, 0)
KUCIIOTHBIE  CBOWCTBA, B) TEPMHUYECKYI0  YCTOWYMBOCTh.  Hamummre  ypaBHEHUs
COOTBETCTBYIOIIUX PEAKIIUH.

11. Hanuimure ypaBHeHHsI peakuii, YKa)KUTE YCIOBUS UX MPOBEACHUS:

1) HCl + KMnO4 —

2) HCI + KCIO3 —

3) NaCl + H,SOq4 KOHII. —>

4) KBr + H2SOq4 KOHIl. >

5) KBr+ AgNO3z —

6) KI + I2(aq) —

7) CaF, + HZSO4(KOHLI.) -

8) HI + CuCl, —

9) I + KCIO3 —

10) KI + Cl2 (B pa3iu4HbIX YCIOBHSAX) —

12. Hanumurte ypaBHEHHUS peakUuil CIEIYIOIIUX NPEBpAIICHUN, YKaXHUTE YCIOBUS HX
IIPOBEJCHMUS:

CaF2 > HF - KHF, - F

HZSO4 KOHII. H2021 H+
Kl — HI > X1 > X2 = KICly

CaOCl; -» X — KCIO3 — HCI

K2CO3 pp
Brp———» X — KBrO4

JlaGopaTopHasi padora Ne3

Tema: «Cepa u ee coeTUHECHHUS».
1. KakoBa nanekTpoHHasi KOH(UTyparus aroMoB xanbkoreHoB? Kakue creneHu OKHCIEHUS
XapakTepHbl sl 3TUX 3JemMeHToB? [IpuBeauTe mpuUMepbl COEAMHEHHUH ASTHX 3JIEMEHTOB B
Pa3IUYHBIX CTCIICHAX OKHCJIICHUS.
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2. Kak mensttores mo rpynmne O-S-Se—Te:

a) paAnyChl aTOMOB,

0) nepBbIi MOTEHIIMAT HOHU3AIINH,

B) DJIEKTPOOTPUIIATEIIBHOCTH ATOMOB?

3. Uro Takoe amwiorponus u mnomumopdusmM? Kakuwe amioTpomHble W MOTUMOPQHBIE
Mo UHUKAIK KUCI0poaa U cepbl Brl 3naete? Kak ux momy4aror?

4. Kak MeHs10TCSl QU3HYECKUEe M XUMUYIECKIE CBOMCTBA MPOCTHIX BemiecTB B psay O—-S-Se—Te?
5. Kak m3mensiercs B psagy HoO-H>S—H.Se—HyTe:

a) MexaToMHoe pacctossaue H-O,

0) MPOYHOCTH CBSI3H,

B) yroa H-O-H,

T') MOJIIPHOCTD CBSI3H,

1) AfH°298?

Kak nonydarot 311 coequHenus?

6. Kak U3MeHSI0TCSl KUCIOTHBIE CBOIICTBA PAaCTBOPOB B BOJIE B PSIY

H.S—H>Se—-HoTe?

7. Kak wu3MeHsAIOTCS BOCCTaHOBHUTENbHBIE cBoiicTBa B psany H2O-HxS—-HSe—HTe?
[TpoumnntocTpupyiiTe 3Ty 3aKOHOMEPHOCTh MpuMepaMu xumudeckux peakiuii H2O u HoS.

8. Kak W3MEHSIOTCS KHUCIOTHBIE M OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOICTBA B pAnax
okcuioB (SOz - Se0; - TeO2 , SOz - Se03 - TeO3) u COOTBETCTBYIOLIUX KUCIIOT.

9. KakoBo 311eKTpoHHOE CTpoeHUe CyabhuUT, Oucynbur u cynbpaT-uHoHOB?

10. KakoBo cTpoeHHe TPOAYKTOB 3aMEIIEHHUs B CEPHOW KHUCIOTE: MONHUCYIb(]ATHI,
TaJIOTCHAHTHIPUIBI, TICPOKCO-KUCIIOTHI.

11. KakoBo cTpoeHUE U CBOICTBA TAJIOTCHHUIOB CEPHI, CEJIEHA, TeITypa.

12. OcymiecTBUTE XMMHYECKHE TTPEBPAIIICHIS, UCITOJIb3YsI MUHUMAIBHOE KOJIMYECTBO

CTaJInH.

CaS0O4—S—SOCl—K2S,07

FeS2—H2S04—H2S2,08—Na2S203—Na2S406

JlaGopaTopHas padora Ned

Tema: «A3or. CoequHeHHs a30Ta B PA3JIHYHbBIX CTENEHAX OKHCJICHUS, OKCHbI H KHCJIOTBI
azora»
1. Kakumu criocobamu 1oJtyyaroT: aMMuUak, Tuapa3uH, rupokcuinaMun? [Iponsmoctpupyiite
IIpUMEpPaMH PEeaKIMi X BOCCTAaHOBUTEIIbHBIE CBOMCTBA. Kakue u3 3TUX BEIIECTB IMPOSABIISIOT
OKHCJIUTEIbHYIO aKTUBHOCTH? [IpruBenuTe nNpuMepsl COOTBETCTBYIOINX PEAKLIUM.
2. Vcrionb3ys B KauecTBe MpUMepa MUHK M Me/lb, HAIUIIINTE YPAaBHEHUST B3aUMOICHCTBHUS
MeTajula ¢ pa30aBICHHON U KOHIIEHTPUPOBAHHON a30THOM KHUCIOTOH.
3. Kak menstroTest okuciutensable cBoicTBa B psity HNO2—HNO3? [IpommtrocTpupyiTe OTBET
IpUMEpaMU XUMHUYECKUX PEaKIUi pa30aBIEHHBIX PACTBOPOB 3TUX KUCIOT C OJHUM U TEM XKe
BOCCTAHOBUTEJIEM.
4. Hanummre ypaBHEHUs peaKLUi U 3JIEKTPOHHO-MOHHBIE YPABHEHUS MOITYPEaKIUi ISt
CJIEIYIOIINX IIPOLIECCOB:
1) NH20H + KMnO4 + H2SO4 —
5. Harumure ypaBHEHUS peakiiuid CISAYIOMNUX TPEBPAIICHUN, NCTIOMB3YS TSI KaXI0TO
[IPEBPALLCHUS] MUHUMAJIBHOE YHUCIIO CTAAUN. Y Ka)KUTE YCIIOBUS UX IIPOBEICHUS.
NaNOz — NO2 — NO — N

JlaGopaTopHasi padora Neb
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Tema: «@ocdop, cypbMa, BACMYT U UX COeTMHEHM D)

1. KakoBa aekTpoHHast KOH(UTypalus aToMOB 371eMeHToB 15-if rpynnbl? Kakue crenenu
OKHCJICHUS XapaKTepHBbI AJIs ATHX dyeMeHToB? [IpuBeauTe npumMepsl COEAMHEHUN ATHX
AJIEMEHTOB B PA3JIMUHbBIX CTETICHIX OKUCIICHUS.

2. Kak menstrores o rpymme N-P—As-Sh-Bi:

a) paauychbl aTOMOB,

0) AIEKTPOOTPHUIIATETLHOCTH ATOMOB,

B) NIEPBBIC MOTEHIIUAIBI HOHU3AIUHU ?

3. Kak u3MeHsioTcst BOCCTaHOBHUTEIbHBIE CBOMcTBA B psiay NHz—PH3z—AsH3-SbH3;-BiH3?
[TonTBepauTe OTBET MpUMEpaMu XUMHUYECKUX peaknuid. Kak momydator PHs u SbH3?

6. 13BecTHO, 4TO B psay 3aeMeHTOB P—AS—Sb—Bi yCcTOHYHMBOCTE COEMHEHNI B BBICIIEH
CTETIEHU OKUCIICHUS! yMeHbInaeTcsa. KakoB cocTaB coequHEeHNH, 00pa3yomuxcs Ipy TOPEeHHH Ha
BO3ayxe Qochopa, MbllIbsiKa, CypbMbl, BUcMyTa? HanuiuTe ypaBHeHHs peakuii
B3anmoeiicTeust KBiO3 ¢ HCl u KBiO3 ¢ H2SOa.

8. HanuiuTe ypaBHeHHs peaklUid ¥ 3JIEKTPOHHO-UOHHBIE YPAaBHEHUS OJTypeaKkuui s
CJIEIYIOIIUX IPOLIECCOB:

1) NH20H + KMnO4 + H2SO4 —

2) H3PO3 + KMnO4 —

3) NasAsO4 + KI + HoSO4 —

4) Sb + HNO3z —

5) Bi(OH)3 + Cl> + NaOH —

6) KBiO3 + MnSO4 + H2SO4 —

9. Hanumure ypaBHEHUS peaklMii CIeIYIOIIUX MpeBpaIleHnuid, UCTIOIb3Ysl IS KaXI0TO
MIPEBPAICHHS] MUHUMAJIBHOE YHCIIO CTAIUN. Y KaXKUTE YCIOBUSI UX MTPOBEACHUSI.

P — H3PO3 — H3POs — Ag3PO4

As — As:03 — (NH34)3AsOs — As:S3

SbCl3 — Sh2Sz — (NH4)3ShSs — Sh2Ss

JlabopaTopnasi paGora Ne6
Tema: «¥Yriepoa, KpeMHHii, 0JI0OBO CBUHELl U X COeUHEHHUSD)

1. KakoBa syekTpoHHass KOH(Urypauus aToMoB 3yeMeHTOB 14-if rpynmnel? Kakue crenenu
OKHCJICHHS MPOSBISIOT 3THU 3neMeHThl? [IpuBeante nmpuMepsl COEUHEHUM 3THX JIEMEHTOB B
Pa3IUYHBIX CTENEHSIX OKUCIICHHUS.

2. Kak usmeHsitotcsi atomuble paauychl B paay C—Si-Ge-Sn—Pb? Kak u3MeHsI0TCs 110 rpymie
KHCJIOTHBIE CBOMCTBa OkcuaoB I(IV)?

3. ConocTraBbTe KHCIOTHBIE CBOMCTBA YroJbHOW M OPTOKPEMHMEBOM KUCIOT. UTO MPOUCXOAUT
Ipy TMPOMYCKaHWM B pacTBOpP CHJIMKAaTa HaTpus u30bITKa yriaekucioro raza? Kak
B3aMMO/ICHCTBYIOT IPH COBMECTHOM MPOKAIMBAHUHU KapOOHAT HAaTpuUs ¢ OKcuaoM kpeMHus (IV)?
Hannmure ypaBHEHUsI COOTBETCTBYIOIUX peakuid. COMOCTaBbTE JIETY4E€CTh COOTBETCTBYIOIINX
okcyaoB. Kak BIHsAET CTpOEHHME OKCHIAa Ha €ro arperarHoe COCTOSIHME, XMMHMUYECKHE U
¢uznueckue cpoiicrea?

4. Kakue mporeccsl npotekaror npu pactBopeHun Na,COs B Bone? Hamumure ypaBHEHHS
peaKkuuid AIEKTPOIUTUYECKON AUCCONMALIMM M THAPOIU3a 3TOM conu. KakoBa peakius cpebl
MIOJIyYMBIIETOCS pacTBOpA: KUCIas, HeUTpanbHas niM menoddas? Kak ycnnurs ruaponns?

5. Kakue mporeccsl potekarot mpu B3aumoaeiicteun SiFs, SiCls ¢ Bomoit? Kakue komIuiekcHbIe
qacTHUIBI 00pa3yloTcss BO (TOpHIHBIX pacTBopax? Hamummre ypaBHEHHsSI COOTBETCTBYIOLIMX
peakuumii. KakoBa peakuust cpeapl MOIy4uBIINXCS pacTBopoB: pH<7, =7, >7?

6. OObscHUTE, MOXHO JH XpaHUThb IUIaBuKoBylo kucinory (HF) B crexmsiHHOM mocyne?
[IpeninoxuTe HECKOIBKO CIOCOOOB IMEPEeBOJa B PACTBOPUMBIE COEAMHEHUS OKCUAA KPEMHUS
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SiO,. Hanwmmure ypaBHEHHS BCEX NPEIIOKEHHBIX BaMu peakiuii, YKaKHTE€ YCIOBHS HX
IIPOBEJCHUS.

7. U3BecTHO, 4TO B psaay 3neMeHToB Si, Ge, Sn, Pb ycTOMYMBOCTh COCAMHEHUN B HM3IICH
TIONIOKUTENBHON CTENeHM OKHCIEHHs yBenuuuBaercsa. IloAaTBepauTe ycToWumBOCTH Pb2*
ypaBHeHussMu peakiuu PbO2 ¢ HCI. IlpuBeaure mpumep apyroit rpymmsl [lepuoandeckoit
CUCTEMBI, B KOTOPOH CYLIECTBYET TaKasi k€ 3aKOHOMEPHOCTb.

8. OOBsicHUTE, TTOYeMY JJIsl pasneieHus cMmecHu cyiabdumoB PbS u SboS3 MokHO MCTONB30BaTh
pactBopbl cynbpuna (NHs)2S wmm  momucyneduma (NHg)2S,. Hamummwmre  ypaBHEeHus
COOTBETCTBYIOIIUX PEaKLIUH.

11. Onpenenure, 6yayt mu coenunenus onosa(ll) BoccranaBnusare Bi(OH)z npu pH = 14 ecnu
mBectHo, uto E°([Sn(OH)s]*/[Sn(OH)4]%) = -0.93 B; E°(Bi(OH)s/Bi) = -0.45 B. Otser
noareepaute pacuerom E°. Hamumure ypaBHenue peakiuu B3aumoseiictBusi Nax[Sn(OH)s] ¢
Bi(OH)s.

9. Hanmummre ypaBHEHUS peakiuid, UCTIONB3YS ISl KOKJOTO MPEBPAIeHUs MUHUMATBHOE YHCIIO
CTaUi, YKaKUTE YCIOBHS UX MPOBEACHHUS:

C - CO —» CO2 — CaCOs

NazSiO3 — SiO2-xH20 — SiFs — H2SiFg

JlaGopaTopHas padora Ne7

Tema: «bop, anroMuHUIN».

1. KakoBa snexTpoHHas KoHpurypamusi atoMoB 3ieMeHTOB 3A rpynmnbel? Kakue creneHu
OKHUCJICHUS TPOSBISIOT 3T 3neMeHThl? [IpuBeaute mpuMepsl COCUHEHHH 3THX AJIEMEHTOB B
Pa3IMYHBIX CTETICHSIX OKHCIICHUSI.

2. Kak usMmenstfoTcsi aToMHbIe paauychl B psaay B—Al-Ga—In-TI? Kak usmeHstoTcs 1o rpyiie
KHCJIOTHBIE CBOMCTBA OKCUIOB?

3. B Buge kakux coeauHEHUM aneMeHTsl 3A rpynnsl BeTpevarores B npupozae? Kak momydarot
UX B IIpoMbluieHHocTH? Hanumunre ypaBHEHUS! COOTBETCTBYIOLIUX PEAKIIUi?

4. B kakux KkuciaoTax MoxHO pactBoputh Al, Ga, In, TI? Kakume u3 3Tux MerauioB
pacTBopsitOTCA B pacTBopax uienoueii? Hanummre ypaBHEHUS! COOTBETCTBYIOIUX PEAKIUH.

5. Kak wenstores cBoiictBa ruapokcugoB O(OH)3 mo pagy B-Al-Ga-In-TIl. s
MOJTBEPKJICHUS IPEJI0KEHHON 3aKOHOMEPHOCTH, IPUBEIUTE MPUMEPHI PEAKIIHM.

6. Kakue mporieccnl porekatot npu B3aumoeiictsuu BF3, BCls ¢ Bogoii? Kakue xomriekcHbIe
yacTULIbl 00pa3yroTcs BO (PTOpUIHBIX pacTBopax? Hamummre ypaBHEHHS COOTBETCTBYIOLIMX
peakiuii. KakoBa peakius cpeibl oJyduBIIUXCs pacTBopoB: pH<7, =7, >7?

7. Hanumure ypaBHEHUs peakUuid, UCIIOIb3Ysl AJIsl KaKJ0T0 MpeBpallieHus MUHUMaIbHOE YHCIIO
CTa/IU, YKaXKUTE YCIOBUS UX IPOBEACHMUS:

Na2B40O7-10H,0 — H3BO3 — B0z — B

Al — Na[AlI(OH)4(H20)2] — AI(OH)3— KAI(SO4)2-12H.0

JlabopaTopHasi padora Ne8

Tema: «llenounble U MET0YHO3eMeNbHbIE METALIbI, 0ePUJIIHIT, MATHUID).

1. KakoBa snektpoHHass KOH(puUTypanus aToMoB 3iaeMeHTOB 1 u 2 rpynmnei? Kakue crenmeHu
OKHUCIIEHUS MIPOSIBISIIOT 3TH 3JIEMEHTHI?

2. Kak B psanmax Li— Na— K- Rb — Cs u Be — Mg — Ca — Sr — Ba menstrotcs

a) paauychbl aTOMOB,

0) mepBbie HOHU3AIMOHHBIC TTOTEHIIUATBI?
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3. B Buje Kakux coeMHEHU 3J1eMeHThI | 1 2 rpynmbl BcTpedatotes: B mpupoje? Kak momydaror
3TU METaJIbl B IPOMBIIIEHHOCTH? Hanuiure ypaBHEHUs! COOTBETCTBYIOIIMX PEaKLUi?

4. CoelMHEHHsI KaKOro cocTaBa 0Opa3yrOTCs MPU CrOPAaHUU IIEJIOYHBIX METAJJIOB HAa BO3JyXe
uiu B kuciopojie? Ot yero 3aBUCUT UX cocTaB? M3 KakuX CTPYKTYPHBIX €IMHUI] ITOCTPOCHBI 3TH
coelMHeHus?

5. Hamummre ypaBHeHusi peakuwmii nomydeHus KoO, KOz, KO.. Kak 3tu coemuHeHus
pearupytot ¢ Bonoit u ¢ CO2?

6. IlpuBeaure ypaBHEHUs pEAKIUW, JIEKANIMX B OCHOBE METOAOB IIOJIYYEHHUS PAaCTBOPOB
mienovert? Kak MOKHO MOJTy4YHUTh O€3BOJHYIO IET0Yb?

7. llpuBenuTe ypaBHEHUS peakiuid mosyueHus kapOonara HaTpusi mo merony ConbB3 U 1O
metony Jlebnana. [Touemy meton ConbBa HeNb3st UCTIONB30BaTh 1 monyderust KHCO3?

8. [IpuBeauTe npuMepbl MAJIOPACTBOPUMBIX COJICH 3yieMeHTOB 1 u 2 rpynnbl? B yem npuynHa ux
HU3KOU pacTBOPUMOCTH?

9. B kakux kucimotax MOXHO pactBopuTh Be, Mg, Ca, Sr, Ba? Kakue u3 3TUX MeTaJIOB
pacTBOPSIIOTCS B pacTBopax Iuenoueii? Hamuimmre ypaBHeHHs] COOTBETCTBYIOMIMX peakuuid. Kak
MEHSIeTCS aKTUBHOCTb METAaJIJIOB 1o pany
Be — Mg - Ca—- Sr—Ba?

10. CgoiictBa ruapokcuaoB I(OH), mo psgy Be — Mg — Ca — Sr — Ba wmensitorcs ot
aM(OTEpHBIX 10 OCHOBHBIX. J{JI1 MOATBEPKIACHUS MIPEATI0KEHHOM 3aKOHOMEPHOCTH, TIPUBEIUTE
MPUMEPHI PEaKIUil.

11. Hanumure ypaBHEHUS peaKUUW, UCHONB3YS JUIS KaXJIOTO MPEeBpaIlICHUS MUHUMAIbHOE
YHCIIO CTAIMH, YKAXKHUTE YCIOBUS UX IIPOBEICHUS:

MgCl, p-p —» MgCO3z — MgO — Mg

BaCl, — BaSO3; — BaSO; — BaS — BaCl:

JlaGopatopHas padora Ne9

Tema: «Turan, BaHagAUMi ¥ UX COeTUHEHHUS.

1. Hanumute 351ekTpoHHBIE KOHGUTYpauu aToMoB 31eMeHToB 4b u 5b rpynn. Kakue crenenun
OKHCIICHHsSI IPOSIBIISIIOT 3TU 3J1eMeHThI? Kak U3MeHs0Tcs aTOMHBIE paanychl B psaaax Ti — Zr —
Hf u V — Nb — Ta? ITouemy muotHocTh MeTaumiueckoro Hf B 7iBa pa3a mpeBbIliaeT mioTHOCTh
Zr?

2. Kak wu3MeHsieTcsl OTHOCUTEIbHAasi YCTOWYMBOCTh COEIMHEHUN C HU3KUMH CTENEHSIMU
okucinenus B psapgy Ti — Zr — Hf? OrBer moaTrBepauTe YpaBHEHMSIMH COOTBETCTBYIOIIMX
peakuuii. Kakue creneHu okuciaeHus nposiBisieT BaHaauii? [Ipuseaure npumepsl COeAMHEHNH.

3. Kakue xoOpAMHALMOHHBIE YUCIIa XapakTepHbl i 3neMeHToB 4b u 5b rpynn? Ilpusenure
npumepsl koMiiekcos Ti(II), Ti(IV) u Zr(IV), cymecTByromux B TBep0i (a3e u B pacTBOpeE.

4. B Bune kakux coeaunenuid Ti, Zr, Hf Bcrpeuarorcs B mpuponae? CrocoObl mosyuyeHus
MetasuioB. [louemy BaHaauii, HHOOWMI M TaHTAJI OTHOCST K paccestHHBIM 3yieMeHTaM? Kak MOXXHO
noay4yuTh BaHaaui 3 V20s?

5. Hamumwure ypaBHEHHs peaklMii, C MOMOILBIO KOTOPbIX MOXHO mepeBectu TiO2 B
pacTBOpPUMBIE COCAMHEHUS TUTAHA.

6. Hanmmunre ypaBHEHUS peaklMil B3aMMOJEHCTBUS TUTAHA C COJISIHOW KHUCIOTOM M CO CMECBHIO
a30THOM U IUIABUKOBOM KUCIIOT.

7. Kakue XJIOpUabI MOITY4aloTCs B pe3yibTaTe B3aUMOJCHCTBUS BaHAAWs, HUOOHMS M TaHTala C
ra3zoo0pa3HbIM xJ0poM? Hanumure ypaBHEHHs peaKivid.

8. Kak nocienoBaTtenpHO U3MEHSETCS LIBET pacTBOpa MpU B3aMMOACHCTBUM BaHaJaTa HATPHS C
LIMHKOM B KUCIIOH cpene? Hanummure ypaBHEHHs COOTBETCTBYIOIIMX PEAKIIUM.
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9. O0BsicHUTE pa3nTUYHYIO OKpacKy xjaopuaHbix pactBopoB Ti(IIl) u Ti(IV) ucnons3ys TKII.

10. TloueMy TeTpaxyiopu THUTaHa «IBIMUTY» BO BJIAXXHOM Bo3ayxe? Hamummure ypaBHEHHS
peaKuu, OOBSICHSIOUICH ATO SIBICHUE.

11. Kak 06HapyXuTh IPUCYTCTBHE COCTUHEHUI TUTAHA B pacTBOpe?

12. Hanwmmure peakuuu B3aumojeiicteus VClz, VClz, VOCI2, VOCI3 co menousto. Kak
U3MEHSIOTCSI KUCI0THO-0cHOBHBIC cBo¥icTBa B psaxy V(II) — V(I — V(IV) — V(V)?

13. HannmuTe ypaBHEHHS CIEIYIONINX PEAKIUN U YKAKUTE YCIOBHS UX MPOTEKAHUS:

V205 +C +Clz — Nb2Os + C + Cl2 —

NaVOs3 + H.02 + H.SO4 — V205 + H,O2 + KOH —

Jladoparopnasi padora NelO

Tema: «Xpom, MosInOeH, BOIb(paM B UX COeTMHEHHSI».

1. KakoBa »jekTpoHHas KOHQUTYpamus aTroMOB 3JeMeHTOoB 6 rpymmbl? Kakwe creneHu
okucieHus onu umeror? IlpuBenure npuMepsl COOTBETCTBYOIMNX coeanHenui Cr, Mo, W.

2. VYkaxuTe, KaKk MEHSIOTCA IO TpyIIe: a) paauychl aTOMOB, ©O) MepBble NOTEHLUAIbI
MOHM3AINH, B) KOOPAUHALMOHHBIE YHCTIA, I') TEMIEPATYPbI IJIABJICHUS IPOCTHIX BEILLECTB.

3. Kak meHsieTcs akTUBHOCTh MeTaJLIOB 110 paxy Cr — Mo — W? Kakue KucaoThl pacTBOPSIOT 3TU
MeTaybl? Hamuimure ypaBHEHHs peakUuil Xpoma C pacTBOpaMH XJIOPOBOJIOPOAHON M a30THOM
KHCJIOT.

4. Kak mensiercst ycronunBocth coequnenuii Cr, Mo, W B ctenensix okucnenus II u 11I? Kax
MEHSETCS YCTOMYMBOCTh coequnenuit Cr, Mo, W BBICIIINX CTETIEHEW OKHCIICHUS?

5. Kak MeHsIFoTCSl KUCIIOTHO-OCHOBHBIE cBOMcTBa coenunenuit B psaay Cr(Il) — Cr(l11) — Cr(VI)?
6. HapucyiiTe 3HEpreTHYecKyl auarpaMMy pacllelUIeHHbIX O-opOuTajneil u pacrpenerncHue
snextponos (TKIT) ans rexcaaksakommnekcos Crt2 u Cr'e,

7. Hanumunre peakuyio BOCCTAHOBIIEHUS AMXpOMaTa KaJlis CEPHHUCTBIM ra3oM B KUCJIOW Cpele.
Onpenenute BO3MOXXHOCTb IPOTEKAHUS 3TON peakuuu npu pH=S.

JlabopaTopunas padora Nell

Tema: «Mapranen u ero coeJHHeHUsD).

1. KakoBa snekTpoHHas KoOH(puUrypauus aToMoB 3jeMeHToB 7 rpymnnbl? Kakue crenenu
OKHUCJICHHS XapaKTepHbl Uil 3THX d3ieMeHToB? IlpuBenurte mnpuMepbl COOTBETCTBYIOIIMX
coenquHeHuit Mn u Re. Kakue koopAMHaMOHHBIE YKCiIa XapaKTEPHBI Ul 9TUX 3JIEMEHTOB?

2. Kak mensttotes o rpynne Mn — Tc — Re

a) paJuychl aTOMOB,

0) nepBble HOHNU3ALMOHHBIE TTOTECHIIUAIbBI?

3. B Buae Kakux COEAMHEHMHM BCTpedyaeTcs MapraHen B npupozae? Hanummnrte ypaBHEHHs
peaxkiuil NoIy4eHHs] METANINYECKOr0 MapraHua:

a) METOJIOM aIIFOMOTepMHH (13 HpoIro3uTa MnOy),

0) anexkTponuTudeckuM metogoM (13 MnSO4).

4. Kak MeHseTcsl akTUBHOCTh METAIOB B psay Mn — TC — Re mo oTHomeHuto k kKuciaoram?
Hanummure ypaBHEHUS peakiuii:

Mn + HCIl —

Tc + HNO3 (30%) —

Re + H.O2 —

5. Harmmmmre ypaBHEHUS! TPUBEACHHBIX PEAKIIAN:

KMnO4 + H2SO4(p-p) + H2S —
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KTcO4 + H2SO4(p-p) + H2S —

KReO4 + H2SO4(p-p) + H2S —

Hcnonb3yst 3TH MpUMEPHI, HA30BUTE HanOOJIee CHIIbHBIA OKUCIUTENh cpeau aHnoHoB MOy4™ (M =
Mn, Tc, Re) u ykaxure, Kak MEHSETCS YCTOWUMBOCTb COEAMHEHHMH 3JEMEHTOB B BBICIIMX
CTETICHSX OKUCIIeHHs B psity Mn — Tc — Re?

6. Hanmmmre ypaBHeHus peaknuii B3aumoaerictsuss MnO, MnO2, KzMnOs u KMnOg ¢ consiHoi
kucnotoil. s ypaBHuBanust OBP ucnonb3yiite 31eKTpOHHO-MOHHBIA OanaHc. Kakue u3 atux
peaKIuii NCIOIB3YIOTCS KaK 1a00paTOpHBIC METOIbI MTOTYYCHHS Xa0pa?

7. Yto mpoucxoauT mpu 100aBICHUU K PacTBOPY, COAEp)KallleMy IepMaHTaHaT-HOH, pacTBOpPa
menoun? Kak mensiercs okpacka pactBopa? Kakoii ra3 Bwinensiercs? Hanumure ypaBHEHUE
peaxkuu.

8. Ilpu B3ammopeiictBun KMnOs ¢ H2C;04 B mpucyrctBum K2C2Os B BogHOM pacTBOpe
obpaszyercs Tpuokcamatromanranat(lll) kamms. Hanummre ypaBHeHue peakmuu. Jlos
00pa30BaBIIETOCs OKTAdAPUYECKOT0 KOMITJIEKCHOTO UOHA!

a) YKa)XUTE MOJHYIO JIEKTPOHHYIO KOH(MUTYPAIIHIO [IEHTPAIBHOTO HOHA;

0) wu300pasuTe Ha auarpamMme pacineruieHHsix d-opOuraneii nenrpamsHoro nona (TKIT)
pacrpeziefieHue JIEKTPOHOB U pacCUMTaiiTe YHEPrHi0 CTAOMIN3alMU KPUCTAJUIMYECKUM TOJIEM
(OCKII), yuutsiBas, 4To C204? - nurany c1aboro moJs;

JlaGopaTopnasi pa6ora Nel?

Tema: «Keae3zo, K00adIbT, HHKeJAb. KoMIJIeKCHBIE CcoeIHMHEHHS Kejie3a, KO00aJabTa,
HHUKeJIS.

1. KakoBa anekrponHass koH(urypamus aromoB 3nemeHTOoB Fe, Co, Ni? Kakme creneHu
OKHUCJIGHHUS XapaKTepHbl JUIsi 3TUX 23yieMeHToB? IlpuBeaure mnpumMep COOTBETCTBYIOIIHX
COCTUHEHUN.

2. B Buje Kakux cOeIMHEHUI BCTpeuaercs jkene3o B npuponae? Kak u3 HUX MOKHO MOJIYYHUTb
MeTain? Yem oH MokeT ObITh 3arpsi3HEH?

3. YkaxuTe, Kak MEHSIFOTCSI B IEpUO/IE:

a) paauychl aTOMOB,

0) mepBbIe TOTCHITUATBI HOHU3AIINH.

4. Kak MeHsieTcsi BOCCTaHOBUTENbHAsI criocoOHOCTh MeTaiioB? [IpuBeaute nmpuMepsl peakuui
ITUX METAJJIOB C KOHIIEHTPUPOBaHHO# 1 pa3zdasienHou kuciaoTamu (HCI, H2SO4, HNO3).

5. HapucyiiTe 3HEpreTHYeCKyl AuarpaMMy paclIeIUIeHHbIX O-opOuTajneil W pacmpenerncHue
snextponos (TKIT) ans nuanuansix kommaexcos Fe? u Fe®'. Cpapaute 11st 5THX KOMITIEKCOB:
a) BEJIMYMHY pacCIleIUIeHus,

6) OCKII (TepMoIHAMUYECKYIO YCTOWYMBOCTH ),

B) KHHETUYECKYIO YCTOMYMBOCTD (JTaOMIIBHOCTh, HHEPTHOCTH ).

6. HapucyiiTe sHepreTHYecKyro auarpaMMmy pacllelUieHHbIX d-opOuTaneil u pacmpeneieHue
anekTpoHoB (TKII) manst akBakomIuiekca Co*? u nmanugHoro xommiekca Co*2. CpaBuure s
ITUX KOMIUIEKCOB:

a) BEJIMYMHY PaCLIEIUICHNUS,

6) OCKII (TepMoIHAMUYECKYIO YCTOWYHBOCTH ),

B) MarHUTHBIM MOMEHT.

7. 3nauenue pH pactBopa FeClz 6onbiie, uem pactBopa FeCls. O0bsicHUTE 3TO SIBIIEHNE C TOYKH
3peHUs] KHCIOTHO-OCHOBHBIX B3aUMOJeHCTBUI. UTO MOXKHO CKa3aTb 00 M3MEHEHUU KHUCIOTHO-
ocHOBHBIX cBoiicTB B psaay Fe(Il) — Fe(lll) — Fe(VI1)?
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8. Kakue OwHapHBIC COCTUHEHHUS jKelie3a W cepbl Bbl 3HaeTe? MOXKHO JM OCaaAWTh CYJIbU
JKeJe3a cepoBOJOpOIOM?

10. KakoBbl KauecTBeHHbIE peakiuu Ha nonsl Fe?* u Fe*? Hammmure ypasuenus peakuuii. Kak
MO’KHO Pa3IMuuTh PacTBOpHI coneit Fe?*, Co?*, Ni?*?

JladopaTopHnas padora Nel3

Tema: «Menb, cepedpo, HUHK, KAAMUN U UX COeIMHEHUSD).

1. KakoBa nanekTpoHHass KoHpurypamuss aromMoB 3jeMeHTOB 1b rpymmei? Kakue creneHu
OKHUCJICHHS XapaKTepHbl UIsl 3THX dJeMeHToB? IlpuBenurte mnpuMepbl COOTBETCTBYIOIIMX
COCIMHEHU.

2. Kak mensttores no rpynne Cu — Ag — Au:

a) paauychbl aTOMOB,

0) nepBbie MOHN3ALUOHHBIC MTOTEHIINAIIBI?

[Touemy y nanementoB 1b rpymnmbl paauycsl aTOMOB MEHBIIE, YEM Yy COOTBETCTBYIOIIMX
IIEJIOYHBIX METAJIJIOB, @ HOHU3AIIMOHHBIE TOTEHIIMAJIbl 3HAYUTENIBHO BhILIE?

3. B Buze kakux coeaMHEHUM BcTpeuarorcs neMeHThl 1b rpynmnel B npupoae? Kak nmomydaror
COOTBETCTBYIOIIME METAJJIbl B NPOMBINUIEHHOCTH? Hamummre ypaBHEHHS OCHOBHBIX
COOTBETCTBYIOLIUX PEAKIIUH.

4. B xakux kuciorax MoxHO pactBopute Cu, Ag, Au? Hanumure ypaBHeHuUs
COOTBETCTBYIOLIMX peakiuil. [loueMy 3TH MeTaibl B CTaHAAPTHBIX YCIOBUSX HE PACTBOPSIOTCS
B coJisiHOM kucnoTe? Kak MeHsieTcs akTUBHOCTh MeTalljioB 1o psaxy Cu — Ag — Au?

5. Byjer nu MeTanIMyeckoe XKene3o BBITECHSATh Meab M3 coneit Cu?’, MeTanmuueckas Meapb —
Kene3o u3 coneit Fe®'? Hanummte ypaBHEHHs COOTBETCTBYIONIMX PEAKIIUIA.

6. Kak nonyunts ruapoxcus meau (1I)? MoxxHO 51 11 TOTrO MCII0JIb30BaTh:

a) pacTBOp aMMHUaKa,

6) pactBop NaOH?

B uem pactBopsierca ruapokcua Mean(Il)? MoskHo M 11 3TOT0 UCHOIb30BATh!

a) pacTBOp aMMHUaKa,

0) KOHLIEHTpUpOoBaHHbIN pacTBop NaOH,

B) pacTBOpP COJISIHOM KUCIIOTBI?

[Tposiensier mu Cu(OH)2 amdotepubie cBoiictBa? Hamuimre ypaBHEHHsSI COOTBETCTBYIOIIMX
peaKunii.

7. Kak, ucxonst uz CuClz, nomyunts CuCl? B yem moxno pactBoputh CuCl? OObscHure,
nouemMy INpH pa30aBIeHUU BOJOI COISTHOKHUCIOro pacTBopa xJyopuaa menu(l) Bemmanaer Oenblit
ocajok. Hanuiure ypaBHEHHS] COOTBETCTBYIOIIMX PEAKIIHI.

8. Ilpu mnpomyckanuu B cuHuii pactBop [Cu(NH3)a(H20)2]SOs Oecriernoro rasa HzS
BBIJICJISIETCS YEPHBIN 0ca oK. Hanmnmure ypaBHEHNE COOTBETCTBYIOIIEH PEAKIIMH.

9. IlpuBeaute mpuMepbl HE PaCTBOPUMBIX B BOJE COeAMHEHUU cepeOpa. OOcyauTe yciaoBUs
nepeBojia UX B paCTBOPUMOE cocTosiHMe. Hanummre ypaBHEHUs COOTBETCTBYIOIINX PEAKIIUM.

10. IMonyuure Ag202 u3 AgNOs. Kakue crerneHM OKHCICHHMs NPOSIBISET cepedpo B ITHX
coenuHeHusAx? Hamumure ypaBHEHUSI COOTBETCTBYIOIINX PEAKIIMNA U YCIOBHSI UX TIPOBEACHHUS.
11. Hanumunre ypaBHEHHUs peakUuil CIEQYIOIIUX MPEBPAIICHUN, YKaKXUTE YCIOBHS HX
IIPOBEJCHMUS:

Au — NaJAu(CN)2] — Au — H[AUCIl4]

12. HapucyiiTe sHepreTHUecKylo auarpamMMmy pacuierieHus (-opOutaneid u pacrpeneicHue
3JIEKTPOHOB IIEHTpanbHOro atoMa nona [Cu(H20)]?*. louemy 7T0T noH okparuen, a Cu* 8 CuCl
- 6ecuBeTeH?
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13. KakoBa »snekTpoHHass KoHpurypamusi atoMoB siemeHToB 2b rpynmel? Kakue creneHu
OKHUCJICHHUS OHHM MMeroT? B dem 3akmrodaercsi ocoboe monoxkenue Zn, Cd u Hg B cemeiictBe
NEPEXOIHBIX METAIITIOB?

14. Kak u3MeHsieTcss akTUBHOCTh MeTayuioB B psiny Zn — Cd — Hg? Kakue u3 3TuX MeTauioBn
pPacTBOPSIIOTCS B XJIOPOBOIOPOAHOM KHciaoTe? B ueM MOKHO pacTBOPUTH PTYTh?

15. Tmapokcun 1mHKa — amdoTrepHoe ocHoBaHue. [IpuBenuTe mnpUMeEpBl  peEaKIHid,
MOJATBEPKIAIOLIUX ITO YTBEPHKIACHHUE.

16. IlpuBeaure mnpuMephl KOMIUIEKCHBIX COEIMHEHMM ULMHKAa # Kaamus. KakoBbl
KOOpJMHAIIMOHHBIE YKCJIA LIEHTPAIbHBIX aTOMOB U T€OMETPHUSI KOMITJIEKCOB?

17. TlpuBenuTe mHpUMephl COeAUMHEHHH, copepkammux Hgy?*, KOTOpble YCTOWUMBEI TIpH
HOpPMAaJIbHBIX yCIOBUAX? UTO mpoucxoauT npu Bzaumojeictsuu Hurpara prytu(l) c: a) NaOH,
6) H2S, B) NH3'H2O?

18. Kak MeHsieTcst pacTBOPUMOCTH CylIbpua0B dyieMeHTOB 2b rpynmei? Kakue cynbhuas MOKHO
0CaJIuTh CEPOBOJOPOJIOM B KUCIIOHN cpene?

19. Ilpeanoxkure cnocod BBIACIEHUS XJIOPUIOB LIMHKA, KaJIMUs U PTYTH U3 BOJHOTO PacTBOpa,
COJIEpKAIIEero BCe TPU COJIH.

Tpe6oBaHusi K BHINOJHEHUIO JJA00PATOPHBIX PadoT

Kaxxapiii cTyIeHT BBITIONIHAET J1a0OpaTOpHBIE PaOOTHI COMIACHO TPadUKYy.

[Ipexxae yeM MPUCTYNUTH K paboTe B 1abOpaTtopuu, BCE CTYIEHTHI JOJKHBI MPOUTH
MHCTPYKTaX IO TEXHUKE Oe30MacCHOCTH M PACIUCATHCS B JKypHAlle HMHCTPYKTaXa TEXHHUKHU
0e30MacHOCTH.

VYcnemHoe 3aHaTHE B J1a00paTOpUM  BO3MOXKHO TOJBKO B TOM Ccly4yae, €clid
MOJATOTOBUTHCS K BBINONHEHUIO paboTel. [loaroroBka k paboTe MPOBOAUTCS B  Yachl
camMoCTOsiTeNNbHOW paboThl. Ilpu MOArOTOBKE HYKHO HCHOJb30BATh ONUCaHHE pPabOT U
PEKOMEHIOBAaHHYIO JIUTEPATYPY.

Jlnis  BBIMOJMHEHMs J1a0OpaTOpHBIX pabOT HCHOJb3YeTCs ClelualbHas TeTpagb -
7a00paTOPHBIM JKypHaJl, B KOTOPBIM 3aHOCATCS BCE pE3YyJibTaThl MPOBEICHHBIX OIBITOB.
JlaGopaTOpHBIi JKypHall SBISETCS ITOKYMEHTOM, YJOCTOBEPSIOIIMM BBIMOJIHEHUE CTYAEHTOM
naboparopHbix pabor. Ha TutynbHOM mmcre xypHana ykaseiBaercas ®UO, Homep rpynmsl,
yueOHBIN TO/I.

JIrobast nabopaTopHasi paboTa HAaUMHAETCA C yKa3aHWS HOMEpa W Ha3BaHUS pabOTHI.
[Tocne 3TOT0 3aIMCHIBAIOTCS UCIIOJIb3yEeMbIE MTPUOOPHI U PEAKTUBBI, X0 pabOThl, PE3yabTaThl U
BBIUMCJIEHMs], 3aKaHuuMBaeTcsi JlabopaTtopHas pabota BbIBoAOM. [IpoOupouHble OIBITHI
0(QOpMIISIFOTCSL B BU/I€ TAaOJUIBL, T/I€ YKAa3bIBAIOTCS Ha3BAaHUE ONBITA, UCIOIb3yEMbIE PEAKTUBBI,
HaOJII0/IEHUS, YPABHEHMSI XUMUYECKUX PEAKIUIl U BBHIBOI.

K pabore B maGopaTopuu [OOMyCKalOTCS CTYAEHTHI, KOTOPhIE HMMEIOT J1abOpaTOPHBIN
’KypHaJl, IOJArOTOBJIEHHBIN K paboTe, U3y4UJIU ONKCaHUE pabOThl, UMEIOT MPEJCTABICHUE O XO0/Ie
BBITIOJTHEHUS pabOTHI.

Jns nonmycka K paboTe CTYACHT JOJDKEH MMETh JIAOOPAaTOPHBINA JKypHal ¢ MPaBUIBHO
oopmiIeHHON nabopaTopHOi padoToi. JIOMyCK CTYIEHTOB K BBIIIOJHEHHIO TabOpaTOpHOI
paboThI MPOBOAUTCS MpernoaBaTeIeM MyTeM YCTHOTO ollpoca JTu00 mucbMeHHO. K BBINOIHEHHIO
TeKyIIeH 1a00paTOpHOI pabOTHI TOMYCKAIOTCS TOJIBKO T€ CTY/AEHTHI, KOTOPHIE:

- NPaBUIBHO O(OPMIIIN JaHHYIO PaboTy;

- 3HAIOT Ha3BaHUE U Ledb PadOThl; MOHMMAIOT CYIIHOCTh SIBJIEHUH W 3HAIOT 3aKOHBI,
KOTOpbIE JIeKaT B OCHOBE JAHHOM paOOThl; MMEIOT YETKOE MPEACTaBICHUE, YTO U KAaKUM
croco0oM OyJIeT BBITIOTHSATHCS.
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[Tocne BoImONHEHUST W OGOPMIICHHS J1TA0OpaTOpPHOW pPAOOTHI CTYACHT JOJDKEH €€
3al[UTHTb.

K 3amure mabopaTopHoii pabOTHI CTYACHT 00sI3aH:
- MPEIOCTaBUTh TOJHOCTHIO O(QOPMIICHHYIO 1a00paTOpHYI0 paboTy ¢ 3amoIHEHHBIMH
TabnuIaMu, rpaukaMu, pacueTaMy U BBIBOJIaMH,
- 3HATh HEOOXOMMBIN TEOPETUYECKHUI MaTepHrall;
- YMETh KPaTKO PaccKasaTh O COJCPKAHUU POBEIEHHOTO UM SKCIIEPUMEHTA U 000CHOBATH
BBIBOJIBI, C/ICTTAHHBIC B 3aKJIIOUCHHN;
- YMETh peniath NPakTUIECKHUE 3a7auu 110 TeMe TaHHOW paOOThlI.

3. Kpumepuu oyenxu:

Kpurepun Ouenka YpoBeHb
Pabota BBINOJIHEHA U | «3aYTEHO» HOBBIIICHHBIN
odopmiena B mosHOM 00BEME, (MpoIBUHYTBHIN) YPOBEHB
HOJIyYEHBI IIPaBUJIbHbBIE

OTBETHl Ha JOIMOJHUTEIbHBIC
BONIPOCHl  MperojaBaTelis B
pamMKax JAHHOU TEMBI.
CryneHt ymeer pemarhb
MpPAKTUYECKHE  3a/aHusl  II0
TeMe padoThl 1 0OOCHOBHIBATH
MPABUJIBHOCTh PEIICHUS.

Pabora BBIMTOJTHEHA U | «3aY4TEHO» 0a30BbIil yPOBEHb
odopMIICHa B TIOJTHOM 00BEME,
HO JIONYIIEHBI OIIMOKH TIpU
OTBETC Ha AOOIIOJIHUTCIIBHBIC
BOMPOCHI  TIpenojaBareis u
HE3HAUUTEIILHBIE OIINOKH B
NPAaKTUYCCKUX 3aJ1auaXx.

Pa6ora BBINTOJIHEHA U | «3a4TCHO» MIOPOTOBEI YPOBEHB
odopmiIeHa B TIOTHOM 00BEME,
C/IeTIaHbl MIPaBUIIHHBIE
BBIBOJIbI, OJHAKO, HMMEIOTCA
HEKOTOpHIE HapyIICHUS
TpeOoBaHUI O OPOPMIICHHIO,
Harpumep, OLINOKHU B
oopmieHun rpaguKoB,
TablMll  WIX B 3aIUCHU
pe3yiIbTaToB U3MEepEeHui.
ITocne yKa3aHus
npernoJiaBaTens JaHHbIE
HEIOYEeTHI YCTPaHEHHBI.

Honymiensl  ommOKH — [IpH
OTBET€ Ha JOMNOJIHUTEJIbHbBIE
BOIIPOCHI Iperno/iaBaTess.
Crygent  3aTpydHsieTcs B
BBIIOJIHEHUH  MPAKTHYECKHX
3aJIaHA 110 TeMe PabOTHI.

PaGora BBHITIOJTHEHA U | «HE 3aUTEHO» ypOBeHb He chopMHUpPOBaH
obopmiieHa B HEIMOJHOM
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o0Beme, Harpumep, HE

IIPOBEJCHBI pacyeTsl
IIOTPELIHOCTEN J5RI05
IIPOBEJCHBI HEIPaBUIIBHO,
OT/IENIbHbIE pe3ynbTaThl
HEBEPHBI, BBIBOJIBI
3aKJIF0YCHUS HE
COOTBETCTBYIOT  HM3y4aeMbIM
SABJICHUSIM, HMEIOTCS

3HAQUUTEIbHBIE  ONIMOKM B
rpapuueckux maHHbIX. Ilocne

yKa3aHMsI IpernoiaBaTens
OCHOBHBIE HE0YEThI
YCTPAHEHBI, rpaduku
UCIIPABJICHBI. CryneHt

3aTpyAHACTCA B OTBCTAX Ha
BOIIPOCHL u BBITTIOJTHCHHUH
IMMPAKTUYCCKUX 3aaa4.

Ecan paﬁoTa COAECPIKUT 00JbIIIOE KOJHYECTBO OIIIPIGOK, TO CTYACHT €€
HOpaﬁaTblBaeT 1 3alMIIaeT MOBTOPHO.

PeiiTunr: Kaxas BbIlioTHEHHAs, OPOPMIICHHAS! U 3aIlUILIECHHAS CTYIACHTOM
nabopaTopHas palboTa oueHuBaeTca B S5 OamnoB. B mepBoM cemecTpe 3a
BBIMIOJIHEHUE M 3alUTy JabOpaTOpHbIX pabOT CTYAEHT MAaKCUMaJIbHO MOKET
nonyyutb 65 OasnoB. Bo BTOpOM ceMmecTpe 3a BBIIOJHEHHE W 3AIUTY
71a00paTOpHBIX PabOT CTYAEHT MaKCHUMaJbHO MOXET MOJIy4YuTh 65 0asios.
JlononHuTeNbHBIE OAJUIBl CTYACHT IOJIy4aeT 3a BBINOJHEHHE, O(OpMIICHHE U
3alUTY UHAUBUAYAJIbHBIX SKCIEPUMEHTAIIbHBIX 3aaHHM.

4.1.2 Tlpumepbl pacyeTHbIX 32124

1. B cucreme xJ10poBOAOPOJ — BOJA UMEETCS a3€0TPOIHBIN COCTaB, COOTBETCTBYIOIUN
coxepxanuto xjopoBoaopona 20.2 % (macc.). CreneHb AMCCOLMAIMU XJIOPOBOAOPOJA B
a3e0TpONHOM pacTBope cocrtasisieT 88 %. Paccumraiite 3Hauenue pH pactBopa, ecnmm ero
I0THOCTH paBHa 1.10 T/ em®,

2. PaccuuTaiite maccy 15 % oneyma, KoTopyro HE0OX0AUMO 100aBUTH K 4.46 KI BOJBL,
YTOOBI MOJIYYUTh PACTBOP C MAacCCOBOM J0J€i cepHOil KucnoTel paBHOU 4.7 % munotHocThiO 1.035
r / cm®. Paccumtaiite pH momyueHHOro pacTBOpa, TNPHHSB, YTO CEpHAs KUCIOTA MO TMepBOii
CTYIEHH MOJIHOCTBIO THUCCOLMAPOBAHA, a IO BTOPOM CTYIEHM SIBISETCA KUCIOTON CPETHEN CHJIBI
¥ XapaKTepusyeTcs KoHCTaHToi qucconuarnuu Kap (H2S04) = 1.2 - 1072,

3. B 11 BomHOro pacTBOpa YKCYCHOH KHCIOTHI KoHIieHTparmeidr 0.01 monb /i1
comepsxutrcs 6.27 - 1021 wacTul pPacTBOPEHHOTO BENIECTBA B BUAE MOJEKYI H HOHOB.
PaccunTaiiTe paBHOBECHBIE KOHIEHTPAIIMU YKCYCHOM KHCIIOThI, HOHOB BOJIOPO/Ia, all€TaT-HOHOB
Y 3Ha4€HHE KOHCTaHTBI AUCCOLMALMM YKCYCHON KUCIIOTHI.

4. PaccumraiiTe 3Ha4eHUS KOHCTAaHTbl THIPOJW3a, CTENeHH ruaponu3za u  pH
pasbaBnenHoro pactBopa Hutpura ammoHus NH4NO:2 npu temmneparype 22 °C. HonHnoe
npomsBeenne Boasl paBHO 1 - 107, komcramtel mumccommarmu  Ka(HNO2) =4.0 - 1074,
Kbo(NHsOH) = 1.8 - 10°°,

5. Paccuuraiite maccy XJIOpHa aMMOHHs, KOTOPYK HEOO0Xomumo m100aBuTh kK 0.5 1
BOJHOTO pacTBOpa THApPOKcHIa aMMOHHs KoHueHTpauuei 0.05 mouns / 1, uro6sl pH pactBopa
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ctan paBHbIM 8. CTeneHb AUCCOLMAIIMU COJU B pacTBOpe paBHa 90 %, KOHCTAHTa JUCCOLUALIMN
Kp(NH,OH) = 1.8 - 10°°,

6. Paccumraiite 3naueHue pH BOAHOroO pacTBOpa a30THUCTON KHCIOTHI KOHIICHTPAIMEH
0.1 moub / 1. Paccumraiite, kakum craHeT 3HadeHue pH mpu mobasieHuu K 1 J1 3TOro pacrBopa
0.2 monbs HuTputa Hatpus. CreneHs auccouuanuu coiu B pactBope paBHa 100 %. Koncranra
nuccommaniu Ka(HNO2) =5.1 - 1074,

7. MimeeTcst BOIHBIM pacTBOp, HACBHIIMIEHHBIH IBYMsI COJSIMH — KapOoHaToM Oapus u
KapOOHATOM CTpoHIMsA. Paccumraiite koHnentpamuu nonoB Ba?*, Sr?* m COs* B pacTsope.
[IP(BaCO3) = 5.1 - 10°°, TP (SrC0Os3) = 1.1 - 1079,

8. [Ilpomssemenme pacTBOpUMOCTH cyibdara kamsmus IIP (CaSOs) =25 - 10°°.
PaccuuraiiTe 3HaueHre pacCTBOPUMOCTHU COJIU B Boje. PaccunraiiTe, BO CKOJIBKO pa3 YMEHbBIIUTCS
pacTBOPUMOCTh KapOOHaTa KajlblUs [0 CPaBHEHUIO C TIEPBOHAYAIBHOM, eciau K 11
HACBILIEHHOTO pacTBopa KapOoHaTa Kanblus n06aButh 0.1 Monb cynbdarta marnusa. CreneHb
nuccorranuu cynbhara maraus o (MgSOs) = 80 %.

9. Onpenenute, BbIAJAET JU 0canok, ecau cMmemars 100 mi 0.002 M pactBopa HUTpaTa
cepebpa n 300 mn 0.01 M pactBopa kap6onata Harpus. TP (Ag2COs3) = 6.1 - 10712,

10. Omnpenenurte, BBINAAET JIM OCAAOK, €CIM CMEIIaTh paBHbIE OO0BEMBI PACTBOPA,
coaepxamiero 22.2 v/ xmopuaa Kajablis H pacTBopa, cojepxkamiero 56.8 v/ cynabdara
Hatpusa. IIP (CaSOs) =6.1-107°. Ilpumure, 4To BCE COAM B PACTBOPE AHCCOIMHPOBAHBI
MOJIHOCTHIO.

4.1.3 Ilpumepbl KOHTPOJIbHBIX padoT _
BAPUAHT KOHTPOJIbHOU PABOTBI Ne 1
110 TeMe «OCHOBHBIE MTOHATHUS U 3aKOHBI XUMUK»

1. Mpibsik 00pa3yeT JBa OKCHJIa, MaccoBasi J0Jsl MbIIIbsIKAa B KOTOPBIX COOTBETCTBEHHO
paBHa 65,2 u 75,7%. Paccuurtaiite MOJISpHYIO MacCy SKBUBAJIEHTA MBILIbSIKA B 3TUX OKCUIAX.

2. O6bém mapoB 0,2 r BemectBa npu 17 °C u naBnenun 101747 Ila paBen 48 wu
Paccunraiite MOIsipHYIO Maccy BEIIECTBA M MacCy OJJHOM MOJIEKYJIbI 3TOIO BELIECTBA.

3. IIpu pactBopenuu 11,5 r cmecu amOMHHHA, MEIM W MarHus B COJITHOM KHCIIOTE
BBIIETMIIOCH 7 JT Ta3a, m3MepeHHoro npu Temrepatype 0 °C u masnennn 0,81-10° Ia.

4. HepacTBoprMBIii OCTATOK IEPEBEAEH B PACTBOP KOHLICHTPUPOBAHHON a30THOU KUCIIOTOM.

[Tpu sTom BeIAENUIOCH 4,48 11 (H. y.) raza. OnpenenuTb coCTaB UCXOIHOM CMeCH.

BAPUAHT KOHTPOJIbHOM PABOTBI Ne 2

o TeMe «PacTBops»

1. 3 400 r 50 % pactBopa H2SO4 BeimapuBanuem yaamwin 100 r Boasl. YeMy paBHa MaccoBast
noiist HoSO4 B ocTaBmeMcst pactBope.
2. BpIUMCIUTh OCMOTHYECKOE JIaBJIEHHE pacTBopa, coiepkaiiero 16 r caxapossl Ci2H22011 B
350 r Boas! ipu 293 K. IInotHOCTH pacTBOpa 1 r/mi.
3. Ckonbko Bojbl HyxHO mpubaButh K 500 ma 0,1 M pacTtBopa MypaBbMHOM KHCIOTBI, YTOObI
CTENEHb TUCCOLMALNN KUCIOThl yTPOUIIach?
4. PactBopumocts CaCO3 mipu 35° C pasHa 6,9%10* 1/100 r Bojbl. BeuncIUTh IpoM3BEIeHHE
PacTBOPUMOCTH 3TOU COJIU.
5. Kakue u3 mepeuncieHHbIx conieil moxasepratorcs rupponuszy: NaCN, KNOsz, KCIO? s
KOKJION U3 TUAPOIU3YIOIIMXCS COJIEH HAalWCaThb YPaBHEHHs THUIPOIW3a B HMOHHOW U
MoJekyssipHoi opmax u Haiitu pH ee 0,1 M BogHOTrO pacTBOpa.

BAPUAHT KOHTPOJBHOM PABOTHI Ne 3
10 TeM€e «XHMMHUS HEMETAIIIIOBY
1. C nosurmii Teopuii BC 1 MO 00bsCHUTE CTPOEHHE U yCTOMUMBOCTE YacTuil NO2*, H20.
2. Kakue gacTHIIBI TPUCYTCTBYIOT ITPH PACTBOPEHUH B JKHUIKOH CEPHOM KUCIIOTE: a) a30THOM
KHUCTIOTHI; 0) XJIOPHOM KHUCIIOTHI; B) YKCYCHON KHUCJIOTHI; T) aMMHUaKa.
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3. Ompenenure, MOTYT JIU OJHOBPEMEHHO MPHUCYTCTBOBaTh B pacTtBope a) HSeOs3 u Kl; 6)
H>SeOs u HoSe; B) HoSeOs m 12?

BAPUAHT KOHTPOJIBHOM PABOTHI Ne 4
10 TeMe «XHUMHUS METaJIIOB

1. Kak 1 noueMy U3MEHSIOTCS TEpMUYECKasl yCTOMUYNBOCTh, pACTBOPUMOCTb M KUCIIOTHO-
OCHOBHBIE CBOMCTBA B PsIIy TUAPOKCUJIOB S-3sieMeHTOB I rpymimbi?

2. OOBACHUTD XMUMH3M JCHCTBUS CMECH KOHIICHTPUPOBAHHBIX a30THOW M IIAaBUKOBOM
KHCJIOT Ha MEeTaJNIN4ecKnue MOIUOAEH U BOIb(pam.

3. MOXHO JI1 cUuTaTh CONMsIMHU Propu, xsopua u o6pomus Boibdpama(VI), ecnu st HUX
XapaKTepHbl HU3KUE TEMIIEPAaTypbl IUIABJICHUS U KUIIEHUS, PACTBOPUMOCTb B OPraHMYECKHX
COEIMHEHUSX, JIeTKasi THApoIu3yeMocTh? 1Ipeanonoxxure ncxoas U3 MPUBEACHHBIX TaHHBIX BUJ
cBsA3u W-I' ¥ TUII KpUCTAJTIMYECKON PEIIETKU B ATUX T'aJOTCHUIAX.

4. Tlo BenmmuuHe pH = 12,4 nnd HachILIEHHOTO pacTBOpa THAPOKCUAA KaJbLIUA
BBIUNCJIUTH IPOU3BEACHUE PACTBOPUMOCTH 3TOTO COCIUHECHMUS.

4.1.4 Ilpumep BONPOCOB, 32JaBaeMbIX Ha KOJIJIOKBHYMe

KosnokBuyM «XuMH4ecKkasi TEpMOJIMHAMUKA M KHHETHKA)

1. ChopmynupyiiTe nepBblif 3aKOH TEPMOAMHAMUKU. 3allUIINTE BblpakeHUe [-ro Hayana
TEPMOJIMHAMHKH.

2. Paccumraiite AH%gg cemyrommx peakuwii, Hcrons3ys Tadmuunsie 3HaueHns ArH%og
COOTBETCTBYIOILIMX BEILIECTB:

CrCla(wm) + Har) = Cramy + 2HCl

2NOCl) = 2NO¢) + Clyp

Fe3O4(m) + COr) = 3FeOm) + CO2r)

3. Iloyemy, B OTAMYHE OT OHHTAIBINHW, IS DSHTPOIUU BO3MOXKHO OIpENeIeHUE
abCOJIIOTHOTO 3HAYEHUSA?

4. B peakunoHHBIN cocya it npoBenerus peakmun 2SOz + O2 — 2503 O6bu10 BBEEHO
1.5 monb / 1 nmuokcuaa cepbl W 1 mMonb /1 kucnopona. Yepe3 HEKOTOpPOE BpeMsi CKOPOCTh
peaKIMu yMEHBIIIIACh B 6 pa3 10 CpaBHEHUIO C MIEPBOHAYAIBHON. PaccunTaiiTe KOHIIEHTpAIUIO
JMOKCHIA CEPbl B STOT MOMEHT BPEMEHHU.

5. Or kakux (akTOpOB 3aBUCHUT KOHCTaHTa paBHoBecus? Kakum o00pazoM MOKHO
U3MEHUTh COOTHOILIEHHE KOMIIOHEHTOB pPEaKIMU, HaxoAsmmxcs B paBHoBecuu? Hamummmre
BBIDOKEHUS JUII KOHCTaHTHI paBHOBeCHs JUIsl ATHX peakuuid. He mpoBoms pacueros,
NpPEJCKaKUTEe, KaK H3MEHUTCS KOJMYECTBO HCXOAHBIX BEIIECTB B PABHOBECHM, €CIH: a)
YBEJIIMYUTH TEMIIEPATYPY, O) YBEIUYUTH J1aBJICHHE.

CO(p + Clar = COClyry AH°<0
NH4sNO3(s) = N2O¢r) + H20( AH®>0
Ba®* (p) + SO4% (p-p) = BaSOu(rs) AH°<0
Hxr) + Clogy = 2HCl AH°<0

KomnokBuym «CTpoeHne aToMa U XUMHYECKasi CBA3b»

1. Yro omnpenensercs npunuunom llaynun u npaBunamu Xynaa? I[lpuBeaute 37€KTPOHHYIO
koHdurypammo S, Cr, Ge, Br, Rb, Ti®* , Fe®*, P%, maummas or mnpemumrecTByromero
0J1aropoTHOTO Ta3a.

2. OOcynuTre cleayrollie OCHOBHBIE CBOMCTBA XMMHMYECKHUX JJIEMEHTOB: aTOMHBIH pajauyc,
MIEPBBII MOTEHIIMAJT MOHU3AIUU, CPOJICTBO K AJIEKTPOHY, DJIEKTPOOTPUIIATEILHOCTh. KaKoBBI
OCHOBHBI€ T€HJICHIIUA U3MEHEHUS 3TUX BEJIMYMH B IPYIIAX U NEepHOaX?
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3. IlpuBenuTe ocHOBHBIC MONOXKeHUs MeToAa [ mmnecru. [IpuMennTe MeTos st ompeneacHus
reomMeTpuueckoin kondurypamuu mosiekyn NHsz, H20, XeFs, BF3, SOCl,. Kakoss
orpanndeHus metona ['mmiecnu?

4. Tlocrpoiite aHepreruueckue quarpammsl MO ciielyrolmmx AByXaTOMHBIX MOJIEKYJ U MOHOB:
H2', Bez, Oz, CN", onpeenure KpaTHOCTh CBSI3M B HUX; JIJISI HOHOB MPEIOXKHUTE (HOPMYJIBI
W30DJIGKTPOHHBIX MOJIeKyn. Ompenennure, Kakue W3 YKa3aHHBIX HOHOB U MOJIEKYI
napaMarHUTHBI.

Bonpochl K KOJLJIOKBHYMY 10 TeMe «XUMHUSI HelepeXoIHbIX 3JIeMEeHTOB)

1. Kak wmenstorcs mo rpymme F-CI-Br-I: a) pagmycel atomoB, ©) MepBbIi IOTEHIHAI
WOHM3AIIHNH, B) JIEKTPOOTPULIATETHHOCTH ATOMOB?
2. Kak wm3mensiercs B psanxy HoO-HS—H,Se—H;Te: a) mexaromnoe paccrosaue H-D, 0)
MPOYHOCTh CBsi3H, B) yron H-D-H, r) momspuocts cBsizm, a) AfHC298? Kak momywaroT 3tH
coequHeHus?
3. Hamummre ypaBHEHHS pPEaKIMi W AJICKTPOHHO-UOHHBIC ypPaBHEHUS IOJYPEAKIIMH st
CIIEIYIOIIUX TPOIIECCOB:

1) NH20H + KMnO4 + HSO4 —

2) H3PO3 + KMnOs —

3) NasAsO4 + KI + H2SO4 —
4.  Ompenenute, 0ynyt nau coeaunenus onoBa(ll) BoccranaBnuBars Bi(OH)s mpu pH = 14
ecin m3BectHO, uto EO([SN(OH)6]%/[SN(OH)4]%) = -0.93 B; E°(Bi(OH)s/Bi) = -0.45 B. Otser
noaTeepauTe pacuerom AEC. Hamummrte ypaBHenue peakuun B3aumoneiictsus Naz[Sn(OH)4] ¢
Bi(OH)a.

Bonpocs! k ko10kBUYMY «KoMIJIeKCHBIE COeTMHEHUSI»
1. Tlo meromy BaJICHTHBIX CBSI3€H TMPEACKAKUTE THUIl THOPHIM3AIMH aTOMHBIX OpOuTasei
KOMILIEKcoOOpa3oBarenss M TeOMeTpUYecKylo  (opMy  CIEIYIOIUX  KOMIUIEKCOB:
terparunpokcoaypat(l11)-non; katrnon rekcaakBaamromunusi(111)
2. HapucyiiTe 3HepreTHuecKylo auarpamMmy pacuienjeHHbx d-opOuTaneil u pacnpeneneHue
anextporos (TKIT) mnst rexcaakakommiekcoB Cr*? m Cr*3. CpaBHHTE 11 DTHX KOMILIEKCOB:
a) BEJIMUMHY paclleruieHus, 0) TepmoauHamMmuyeckyro ycroitunocts (DCKII), B) kuHeTn4yeckyro
YCTOMYMBOCTh (JIaOMJIBHOCTh, MHEPTHOCTH), I') MarHUTHbII MoMeHT (Mb). Uto m3menurcs B
CTPOEHUU 3TUX KOMILIEKCOB, €CIIU BOAY 3aMEHHUTh [IUaHU-MOHOM?
3. Tlpurorosnen 1 M mo xpomy pactBop comu [Cr(H20)sCI]Clx. Omnpenenute 3HaueHue x u
BBIUUCIIUTE CTENIEHb OKUCICHHS XpOMa, eclu i ocakaeHus cepedpa u3 100 min 1 M pactBopa
HUTparta cepedpa ObuIO H3pacxonoBaHO 50 MJI 3TOrO pacTBopa.
4. K 0,1M pactBopy K2[Cu(CN)4], conepxammemy, kpome toro 0,1 mons/n KCN, npubasien
pacTtBop cynbhuna HaTpusd. PaccunTarh KOHIIEHTpaMo CyIb(UA-UOHOB, IPU KOTOPOH Cynbpua
KaJMHsI MOXKET BBINAacTh B ocajiok. [Ipom3BerieHne pacTBOPUMOCTH Cynb(uia KaaMHUS PaBHO
3,6-10%,

Bonpocsl K KOJUIOKBUYMY 110 TeMe «XMMHUS NEPEXOAHBIX 3J1eMEHTOB)
1. KakoBa »snekTpoHHas KOHQHUrypanus aTtoMoB s3JeMeHToB 6 rpymnmnel? Kakue crenenu
okucneHus oHu umerot? [IpuBenure npumepsl COOTBETCTBYOMMX coeanHenuit Cr, Mo, W.
2. Kakue koopAuWHAIMOHHBIE YHCIAa XapaKTepHbI [uid syeMeHToB 4 rpynmnsl? IlpuBeaute
npumeps! komiiekcoB Ti(II), Ti(IV) u Zr(IV), cymectByromux B TBep0ii (pase u B pacTBope.
3. Hamumure ypaBHEHUs peakUui, HCIONB3Ys AN KaXIOro NPEBPaIleHUs MUHUMAaJIbHOE
YUCJIO CTaUM, YKAXKUTE YCIOBUS UX MPOBEICHUSA:

53



MgClz pp — MgCO3z — MgO — Mg

BaCl, — BaSO3 — BaSO4 — BaS — BaCl;

Al — Na[AI(OH)4(H20),] — AI(OH)3— KAI(SO04)2:-12H.0
4. Paccmorputre amarpammy Jlatumepa s xpoMa W OOCYyOUTE  OKUCIHTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA COCIMHEHUN XpOMa B CTENEHAX OKHCIeHusa +2, +3, +6. B kakux
YCIOBUSX, U KaKMMM peareéHTaMM MOXHO BoccTaHoBuUTh M okuciauth Cr(IlI) B pactBOpe?
Hamumure ypaBHeHnus peakiuii. KakoBbl mnpoayktbl BoccraHoBieHus Cr(VI) B kucnoi,
LIEJIOYHOM cpesie U IPHU CIUIaBJIECHUN?

4.1.5 Ilpumep BONPoOCOB, 3a1aBaeMbIX NIPH 3alUTE JAOOPATOPHBIX PadoT

1. KakoBa »nekTpoHHas KOH(Urypauus aToMoB xaibkoreHoB? Kakue crenenu
OKHCIICHHSI XapaKTEepHbl M 3THX dneMeHToB? IlpuBenuTe mpuMepbl COSIMHEHHHA 3THUX
3JIEMEHTOB B Pa3JIMUYHBIX CTEIEHAX OKUCIIECHUS.

2. Kak menstorcs no rpynme O-S-Se—Te:

a) paJuychl aTOMOB,

0) TepBbIi MOTEHIMA HOHU3AIINH,

B) 3JIEKTPOOTPULIATEILHOCTh AaTOMOB?

3. Yro Takoe amrorporus ¥ monmuMoppusMm? Kakue aiioTpomHble M MOIUMOpGHBIC
MouUKaLMK KUCI0poaa U cepbl Bol 3Haete? Kak ux nomy4aror?

4. Kak MeHsroTCS (U3MUECKHE M XMMHUYECKHE CBOMCTBAa IMPOCTBHIX BEIIECTB B PSAY
0O-S-Se-Te?

5. Kak m3mensiercs B psaay HoO—-H>S—H>Se—HoTe:

a) MexxaToMHoe pacctosiHue H-9,

0) IPOYHOCTH CBSI3H,

B) yron H-O-H,

I') MOJIAPHOCTD CBA3H,

n) AfH°2987?

Kaxk momy4arot 3T coenqunenus?

6. Kak u3MeHs10TCs KUCIOTHBIE CBOMCTBA PAaCTBOPOB B BOJIE B PAIY

H>S—H>Se—-HoTe?

7. Kak u3MeHsIOTCS BOCCTaHOBHUTENbHbIE cBoicTBa B psny H20-H:S—HSe-H:Te?
[TponsutocTpUpPYITE ATy 3aKOHOMEPHOCTH IpUMepamMu xuMudeckux peakiuii HoO u HoS.

8. Kak u3MeHsI0TCS KUCIOTHBIE U OKUCIINUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA B psiiaxX
okcu1oB (SO2 - Se02 - TeO2 , SO3 - SeOs3 - TeO3) U COOTBETCTBYIOIIMX KUCIIOT.

9. KakoBo »351eKTpOHHOE CTpOeHHe CyIbGUT, OUCYIb(UT U CyabhaT-HOHOB?

10. KakoBo cTpoeHHE NpPOAYKTOB 3aMEIIEHUS B CEPHOM KHCIOTE: MOJUCYIb(aThl,
rajlOTeHaHT U JIPHIbl, IEPOKCO-KUCIIOTHI.

11. KakoBO CTpO€HHME U CBOKCTBA TAJIOTEHUJIOB CEPBI, CEJIEHA, TEIUTYpa.

12. OcymiecTBUTE XUMUYECKUE MPEBPAILCHNUS, UCIIONB3YsI MUHUMAIIbHOE KOJTMYECTBO

CTaMil:

CaS04—S—S0Cl—K32S,07

FeS2—H2S04—H2S,08—Na2S203—Na2S406

4.1.6. IlpuMepHbIe TeMbI IKCIIEPUMEHTATBHBIX (HCC/IeI0BATEIbCKUX) 32124

1. DxcnepuMeHTanbHO J10Ka3aTh, YTO OyepHas eMKOCTh PacTBOpA YBETUUYMBAETCA MPU
YBEJIMYEHUHU KOHIIEHTPAIUU KOMIIOHEHTOB.

2. DKCIIEpHUMEHTAIILHO JI0Ka3aTh, 4TO OydepHas eMKOCTh pacTBOpa MakCHMallbHa TpU
CTEXHOMETPUYECKOM COOTHOLICHUH KOMIIOHEHTOB.
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10.

11.

12.

13.

14.

15.

16.

17.

Hcnonp3ys HEoOXOOUMbIE CIPAaBOYHBIE JAHHBIE M OMpPENEINB SKCIEPUMEHTAIbHO
tertotel pactBopenus KCI, KBr, Kl, onpeaenuTs TEmIOTh THIpaTAIlMK TaJOTCHU/I-
nOHOB. OOBACHUTH UX 3aBUCUMOCTH OT HOHHOTO pajuyca.

Hcnonbs3yst HEOOXOUMBIC CIPABOYHBIC JAHHBIE M OIMPEIEINB KCIEPUMEHTAIHHO
termotel  pactBopenuss LICl, NaCl, KCI, ompenenuTs TEmIoThl THapaTalvu
KaTHOHOB. OOBSICHATH WX 3aBUCUMOCTh OT HOHHOTO pajanyca.

Ornpenenuts TeIIOTY HEUTPAIU3alUN YKCYCHOM KUCIOTHI CUIBHBIM OCHOBAaHHUEM IIpU
Pa3IMYHBIX KOHIEHTpaUsAX KUCIOThl. [lo MOJydyeHHBIM JaHHBIM pPACCUUTATH
TEIJIOTY AUCCOLMALIMN YKCYCHOM KHCIIOTBI.

Onpenenuth TEIUIOTY HEUTpaiU3allid aMMHMaKa CHUJIBHOM KHUCJIOTOM TpH €ro
pa3IMYHBIX KOHUEHTpauusx B BOJHOM pactBope. [lo mnomgydyeHHBIM JaHHBIM
paccuuTaTh TEIJIOTY IUCCOLMALIMY BOJAHOIO PACTBOPAa aMMHUAKa.

[TocTponTh KNHETUYECKYIO KPUBYIO JJIsl PEAKIMU Pa3IOKEHUS MIEPEKUCH BOJOPO/Ia B
MPUCYTCTBUM JUOKCHUJIA MapraHila, ONpPEACNUTh MOPAIOK peakuuu (Kak MUHHUMYM
JBYMsI METOJaMH) M KOHCTaHTY CKOpOCTU. lIpe/iokuTh BO3MOXKHBIH MEXaHU3M
peaknuu. B nuTeparype MMEIOTCS NTaHHBIE O TOM, YTO B TPHUCYTCTBUH 2%-HOM
dbochopHONi  KHUCIOTBI CKOPOCTh  Pa3jOXKEHUS TMEPeKUCH BOAOPOAA  PE3KO
3ameyisietrcs. [IpoBepbpTe 3T0 yTBEpKAEHUE SKCIIEPUMEHTAIIBHO.

Onpenenutb NOPAJOK PEAKLMM PA3JIOKEHUsl MEPEKHCH BOJOPOJA B IMPUCYTCTBUU
pacTBOpa mmxpomara kamus mno pearenty (H202) m xkarammsatopy (Cr07%).
[IpensiokuTh BO3MOXKHBIM MEXaHU3M peakuuu. M3yunrte BiAUsSHUE TeMIEepaTypsl Ha
CKOPOCTb MPOLIECCA U BBIUMCIUTE SHEPTUIO AKTUBALIUU.

B nuteparype coobiianock, 4o xiopuasl Meau u xesesa (40% CuCly u 20% FeCls)
YCKOPSIFOT pa3jioKeHHUEe MepeKnucu Bojxoposa. [IpoBepbTe 3TH COOOIIEHUSs, TIPOJIEIIaB
HEOOXOIUMBIN SKcriepuMenT. O0IagaroT M aHAIOTUYHBIM JHCTBHEM CYNb(aThl UK
HUTPATHI TE€X K€ JIEMEHTOB?

Hcnone3ys cripaBoyHbIe JaHHBIE O TeruioTe oOpazosanus 0,2 M pacTtBopa constHOU
KHCJIOTBI, W TIPOBEIS HEOOXOAUMBIM OSKCIEPUMEHT, ONPEACITUTh JIHTAIBIHUIO
o0pa3oBaHUs XJIOpUAA MAarHUsI.

OrnpenenuTts TeIUIOTY THAPATAIIMA MOHA KIS 110 CIIPABOYHBIM JIAHHBIM 00 SHEPTHIX
KPUCTAJUIMYECKOM PELIeTKH XJIOpU/Ia KaJIUsl ¥ XJIOPUJIa MarHus, TEIJI0TE THApaTalun
MOHA MarHus U MPOBe/Is HEOOXOIUMBIN SKCIIEPUMEHT.

Onpenenutsb TEIIOTY TUAPATALMN HOHA HATPUS 11O CIIPABOYHBIM JAaHHBIM O TEIJIOTaxX
oOpasoBaHus Ccynb(haTOB HATPUS W MarHus, TEIUIOTE TUIpaTallid MOHA MarHus u
poBe/s HEOOXOAUMBIN IKCIIEPUMEHT.

[To 3aBUCHMOCTH CKOPOCTH peaKIMK B3aUMOJIEUCTBUS TBEPAOro KapOoHaTa HaTpus €
COJITHOW KHUCJIOTOM OT KOHILIEHTPAlMU KHUCJIOTHI OMNPENEIUTh MOPSAJOK IO HOHY
BOJZIOpO/ia (KaK MUHUMYM JIBYMSI METOJaMH ) M KOHCTaHTY CKOPOCTH JIaHHOW PEaKIIUH.
[Toctpouth rpaduk 3aBUCUMOCTH CKOPOCTH PEAKIMU B3aUMOACHCTBHUS TBEPIOTO
KapOoOHaTa HATpUsl C COJSHOM KHCIOTOM OT TeMieparypbl (HE MeHee 5 Todek),
ONPEJIETUTh PHEPTUIO AKTUBALIMM TAHHON pEeaKIUu.

ITo 3aBUCMMOCTH CKOPOCTH PEAKIIUU B3aMMOJICHCTBHS MAarHUs C CEPHON KHUCIIOTOM OT
KOHI[EHTPAIIUU KHUCIOTHI OMPEACIUTh MOPAIOK MO HMOHY BOJAOpOJa (Kak MHUHHUMYM
JIBYMSI METOZIaMH ) ¥ KOHCTaHTY CKOPOCTH JIaHHOW PEaKIIUH.

[Toctpouth Tpadmk 3aBHCHUMOCTH CKOPOCTH PEaKIMU B3aUMOACHCTBUS ATIOMHHHS
(MarHus) ¢ COJITHOM KHCIOTOM OT TeMIlepaTypbl (HE MEHee 5 TOYeK), ONpeIeNuTh
SHEPTUI0 aKTUBALIMH JIAaHHON PEeaKlnu.

[To 3aBHCMMOCTH CKOPOCTH PEAKIIUU B3aUMOJICHCTBHUS THOCYIb(aTa HATPHs C CEPHOMI
KHUCTIOTOM OT KOHIEHTPAIlMU KUCIOTHI M THOCYNb(aTa HATPUS OMPEISIUTh MOPSI0K
peaxkuu no HOHY BOJOPO/a U THOCYIb(GAT-UOHY (KaK MUHUMYM JIByMs METOJaMH) U
KOHCTaHTY CKOPOCTH JaHHOM peaKiInu.
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

[IpenyiokuTh  METOAWKY  OKCIEPUMEHTAIBHOTO  OMPEJCICHHS  KOHCTAHTHI
JIUCCOIMAIIMN YKCYCHOU KUCIOTHI.

[IpenyiokuTh METOIUMKY W TPOBECTH aHAJIU3 CMECH, COJCpXKAIICH METaTTHYeCKUe
MAarHuil ¥ aJlFOMUHUH, C UEJIBIO ONPEACIICHUS €€ KOJIMYECTBEHHOIO COCTABA.
[IpensioKuTh METOIMKY W TPOBECTH aHAJIU3 CMECH, COJIepXKaIlel MeTaTTHYeCKUe
LMHK ¥ aJIIOMUHUM, C LIEJIbIO ONPECIICHHS €€ KOJIMUYECTBEHHOT'O COCTaBa.
[TpenyiokuTh METOAUKY U MPOBECTH aHAIIU3 CMECH, COACpIKaIei kKapOoHAT HATPUS U
HUTpPAThl HATPUS U KaJUs, C 1IEJIbIO ONPEJICTICHUS €€ KOJIMUYECTBEHHOTO COCTaBa.
[TpensiokuTh METOAMKY U MPOBECTH aHAJIM3 CMECH, COAEpIKaIeH KapOOHAT HATPUS U
TUAPOKApOOHAT HATPHUS, C IIEIIBbI0 ONPE/ICIICHUS €€ KOJIMYECTBEHHOTO COCTaBa.
M3yunTh peakiuio HEWTpaJM3alliyd COJITHOW KHCJIOTHI INEJI0YbI0 B IMPUCYTCTBUHU
CWJIBHOTO JJICKTPOJIUTA (XJOpHAa HATpus, Cyiab(dara HATpUs) NMPH KOHIEHTPALIUU
cuiabHOTO 3ektponuta 0,1; 0,5; 1M. OOBSICHUTH BIMSHUE CHIIBHBIX JJIECKTPOJIUTOB
Ha BEJIMYMHY TETUIOBOTO 3 dekTa.

Onpenenure HSHTAIBIIMM  B3aMMOJICUCTBHS  COJIEM  THApPOKapOOHAaTa  HATpHS,
muruapodocdara HaTpus, TuapodochaTa HATPHUS C CONSTHONW KHCIOTOW U HIETIOYBIO B
3aBHCUMOCTH OT KOHIIeHTparuu. Crenaite BEIBOJIBI 110 OTYyYEHHBIM Pe3yIbTaTaM.
Onpenenure >HTAIBIUM B3aUMOJCHCTBUS coyiell kapOoHaTra HaTpusi, KapOoHaTa
KaJIbIIMs, KapOOHaTa MarHus ¢ COJITHOM KHCJIOTOH B 3aBUCHMMOCTH OT KOHIICHTpaIluu
KHUCJIOTHI. CrenaiTe BHIBOIBI 110 TTOJIYYCHHBIM PE3yJIbTaTaM.

Onpenennure HSHTAIBIHMIO HEUTpPaIM3alldid  CPAaBHHUTEIIBHO  MaJlOpacTBOPHUMOIO
OCHOBaHUS THUAPOKCUIA KalbIWs, B3SB I DJKCIIEPUMEHTA HEKOTOPBIH 00BbeM
HACBILIEHHOT'O PacTBOpa U HaBeCKy BeliecTBa. Kakue pe3ynbTaThl MOKHO MOJTYYHUTh
Y3 YUCJIEHHBIX 3HAYEHUM JIBYX SHTAJIBIINN HEUTPpAIU3ALUH — HACBILIEHHOTO pacTBOpa
Y KPUCTaJUTMYECKOTO BeIllecTBa?

Ornpenenure SHTAIBIIAI0 HEUTPATU3alNi KPUCTAUTHYECKON COJIbI U €€ HACBIIIEHHOTO
pactBopa. Kakue BBIBOJBI MOKHO ClIeNaTh U3 PE3yJIbTaTOB dKCIIEpUMEHTA?
Ornpenenurte SHTAIBIUU B3aUMOJICHCTBUS ¢ KMUCIOTOM O€3BOJIHOTO U JIECATUBOIHOTO
kapOoHata HaTpusa. Kakue BBIBOJBI MOXHO CJelaTh W3  MPOBEICHHOTO
JKCIIepUMeHTa?

Onpenenute >HTATBIUN PACTBOPEHUS] HUTPATOB HATpHs, Kaiuus U amMmoHus. Kakue
BBIBOJIBI MOKHO CJIE€IaTh U3 MPOBEIACHHOTO dKCIIEPUMEHTA?

[IpensioxxuTe METONUKY OINPEAECICHUS YHTAIBINKM HEUTpaTu3allid MHOTOOCHOBHBIX
KuCIOT: ¢ochopHOr, OOpHOM, JTUMOHHOM, IIaBeneBoi. CraenaiWTe BBIBOABI U3
MOJIyYEHHBIX PE3YJIbTATOB.

4.1.7. lpuMepHBIe TeMbl CHHTE30B

CoNoOAEWNE

N N ol
~AWNEO

XUMHA HEMETALJIOB

Xiopar Kaus.
XJI0pHas U3BECTh
Tuocynbdart HaTpus
CousiHast KUCI0Ta
A30THas KuciaoTa
bypa

bopnas xucnora
Okcanat Kanus
Jlnokcua cBUHIIA

. Nonup ceunma (I1)

. Jlekarunpar cynbdara HaTpUs
. Okxcup onosa (II)

. AIIIOMOKaJIneBbIe KBACIIbI

. AIIFOMOaMMOHHIHBIE KBACITHI
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15. Mon
16. Kap6onar csunna (II)
XuMust MeTaVI0B
[Tupodopnoe xene3o
Manaxut
Kap6onat kamgmus(Il)
Okcaitat maprasxiia (II)
Cynbdar terpaammunmenu (1)
Xpomar kanus
Terpaxmoporuukat(Il) ammonust
I'excanutpokobanbrar(Ill) HaTpus
JIBOliHas1 HUKEIb-AMMOHHMITHAS CEPHOKHCIIASI COJIb
. XpOMOKaIueBble KBAaCIIbI
. Oxcun xpoma (V1)
. I'ekca(tuonnanaro)xpomat(I1l) kanus
. Kap6onar xo6anbra (II)
. buc(cynedaro)kynpar(I1l) ammonwst
. Xnopun rekcaammuaaukesns (1I)
. TerpaiionomntomOaT Kanus
. Oxcua menu (I)
. Cons Mopa

©CoNoakrwd =

PR RPRRERERRRE R
O~NOUIDWNRERO

4.2 DoHJ O1LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'[pOMC)KyTO‘-IHOﬁ arTeCTanmu.

JUis  OLIEHKM 3HaHWM, YMEHHUMN, HaBBIKOB UM (WIM) OIbITa JESATEIBHOCTH,
XapaKTepU3YIOIUX 3Tanbl (HOPMUPOBAHHS KOMIIETEHIUH B IMPOLECCE OCBOEHUS AMCLUIUINHBI
«[IpakTUKyM MO HEOPraHMYECKOW XUMHUU», MPOBOJUTCS IMPOMEXKYTOUHAsl aTTecTalusl B BHJE
3aueta (1 u 2 cemectp).

4.2.1 OueHo4YHbIE CPEACTBA AJsI POBEICHUSA 3a4eTa:

B cootBerctBun ¢ IlosokeHHEM O NMPOBENEHUU TEKYILErO KOHTPOJS YCIIEBAEMOCTH U
IpOMEXYTOUHOM arrecranuu oOydaromuxcst Kyol'Y u ero ¢unmanoB - 3aueTsl BBICTaBISIOTCS
[0 pe3ynbTaTaM YCIEUIHOIO BBIMOJHEHHS CTYJEHTaMHU JIaOOpaTOpPHBIX paboT, KOHTPOJIbHBIX
paboT ¥ KOJIJIOKBUYMOB.

KoHTponb o0OCBOEHMS IUCHMIUIMHBI M OLEHKAa 3HAaHUM OO0ydarolIuxcss Ha 3ayere
MpPOU3BOIUTCS B cooTBeTcTBUM C [lonokeHneM O TMPOBENEHUU TEKYLIEro KOHTPOJIS
yCIIEBaEMOCTH U MIPOMEKYTOUHOM aTTecTanuu oOyyaromuxcs Kyol'Y u ero ¢unmanos.

Kpurepun Onenka YposeHb
OTBeT NONHBIN, TPABMWIbHBINA, CAMOCTOSTENbHBIH, «OTJIUYHO» MOBBIIICHHBI
MaTepHUAI U3J0KEH B ONPEIECIICHHON JIOTHYECKON (TIpOIBHHYTHIN)
MOCJIEAOBATEIILHOCTH IEMOHCTPUPYETCS YPOBEHB

MHOT'OCTOPOHHOCTD IMOAXOI0B,
MHOTI'0AQCIICKTHOCTb O6CY)KI[CHI/I$I HpO6J’I€MBI,
YMEHUC apryMCHTUPOBATH CO6CTBCHHYIO TOYKY
3pCHUA, HAXOAUTD ITYTU PCHICHUSA
IMO3HABATCJIbHBIX 3a/1a4, YCTAHABJIMBAThH
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MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIY
CTPOCHHEM, CBOMCTBAMH U MMPUMEHEHUEM
BEILIECTB, B IOTHYECKOM PACCYXKIACHUH, PEIICHUN
33724, TparUeCcKuX MOCTPOCHUAX HET ONTHOOK,
3a/laya pelieHa palMoHAIbLHBIM CITIOCOOOM

JlaH MOJHBIN, TPaBUIBHBIA, CAMOCTOSTENbHBIN «XOpOIIO» 0a30BBIl YPOBECHD
OTBET HA OCHOBE M3y4YEHHbIX ITOHITHH,
KOHIIETINNA, 3aKOHOMEPHOCTEN, HO JOMYCKAIOTCS
HECYIIIECTBEHHBIE OITMOKN B PEHICHUH 3a]1a4.

JlaH NOJIHBIIA OTBET, HO IIPU 3TOM €CTh «YIOBIIETBOPUTEIILHO) [IOPOTOBBIN
CYILIECTBEHHbIE OLIMOKH YKa3bIBAIOIINE HA YPOBEHb
HEYMEHUE UCIO0JIb30BaTh TEOPETUUECKUE 3HAHUS
Y YMEHMUS IIPY PELICHUH ITOCTABJIECHHBIX 3a/1a4.
Jlannsie po0esbl B 3HAHUSX HE MPEISTCTBYIOT
JaJbHEHUIIIEMY 00y4YEeHHIO.

OtBeT 0OHapy)XUBaeT HE3HAHUE OCHOBHOTO «HEY/IOBJICTBOPUTEILHOY menee 50%,
(TOpOroBoro) coxepkaHus yueOHOro MaTepuaa YPOBEHb HE
copMHpOBaH

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSAMH
3I0pOBBSI BHIOUPAIOTCS C YIETOM UX WHAMBUIYATBHBIX TICUXO()U3UIECKIX OCOOCHHOCTEH.

— IpU HEOoOXOAMMOCTM HHBAJMAAM M JMLIAM C OIPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3JI0POBBSI MIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMsI JUIsi TOJTOTOBKH OTBETA HA DK3aMEHE;

— [IpU IPOBEJICHUH IPOLEIYPhI OLICHUBAHUS PE3YyIbTATOB 00yUEHHsI HHBAJIUIOB U JIULL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI IIPEAYCMATPUBAETCSI UCIOJIH30BAHNE TEXHUYECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
U MHBAJIUAOB TpOLESYpa OLCHUBAHUS PE3yJIbTAaTOB OOydYeHHMsI 10 JAUCLUILUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAITOB.

ITponienypa ornieHMBaHUS Pe3yJbTaTOB OO0y4YeHMs WHBAJIUAOB U JIUI] C OrpPaHUYEHHBIMHU
BO3MOXXHOCTSIMH  3JIOPOBBSI 10 JTUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPeIOCTaBICHNE
uHpopmanuu B (opMmax, aZaNTUPOBAHHBIX K OrPAaHMYEHHMSIM HX 3J0pOBbS U BOCIPHUATHUS
uH(popMauu:

Jist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTra:

— B TIe4aTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHMTEJbLHOH y4eOHOH JMTEPaTypbl, HEOOXOAUMOIL
AJIS1 OCBOCHMS THCHUTIIHHBI.

5.1 OcHoBHas JiMTEpaTypa:
1. Heoprannueckas xumusi. YueOnuk./ A.B. [lleBenbkoB, A.A. JIpo3noB, M.E. TamMm; moz.pen.
A.B. IlleBenbkoBa.- M.: JJaboparopus 3nanumii, 2021.-586 c. ISBN 978-5-00101-029-6
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2. Heoprannueckas xumus. [Ipaktukym/ E.W. Apmamnukora, E.JI. Jlemunosa, B.A. AnemuH;
nop pexa. A.B. lllesenbkoBa. M.: Jlaboparopus 3nanuit, 2021.-473 c. ISBN 978-5-00101-031-9
3. Heopraaudeckas xumus. Bonpocs! u 3amaun / E.B. Kapnosa, E.1. Apnamnnkosa, I'.H. Ma3zo
u 1p.; nox pen. A.B. llleBenskoBa. M.: JIabopatopus 3nanwmii, 2021.-174 c¢. ISBN 978-5-00101-
030-2

4. Axmeros, H.C. O0mas u Heopranuueckas Xumus [DJIeKTpOHHBIN pecypc] : yued. —
OnektpoH. naH. — Cankr-Ilerepoypr : Jlawp, 2014. — 752 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/50684

5. I'punByn, H. Xumus amemMeHToB: B 2 T. (KOMIUIGKT) [DJIEKTPOHHBIA pecypc] : cipas. /
H. I'punByn, Opuuio A.. — DnekTpoH. 1aH. — Mocksa : U3natensctBo "JlabopaTopus 3HaHuit",
2017. — 1348 ¢. — Pexum nocryna: https://e.lanbook.com/book/94157

6. Heopranmueckas xumusi: B 3-x tomax/ Ilox pen. FO.[. Tperpsikoa: T1: ®usuko-
XUMHUYECKHE OCHOBBI HEOPTaHWYECKOW XUMHUHM: YUeOHHK AJisi CTyH. BbICHIL.y4eO. 3aBeneHuit/
M.E. Tamm, FO.J1. Tpetpsaxos; - M: U3narensckuii neHTp «Axagemus», 2004. — 240c.

7. Heopranmueckas xumusi: B 3-x Tomax/ Iloxg pen. FO.J[. TperwsikoBa: T2: Xumus
HETIEPEXOIHBIX DJIEMEHTOB: YYEeOHHMK il CTyZ. BhICHLYyueO. 3aBenmeHuit/ A.A. [po3nos,B.I1.

3nomanos, I'.H. Mazo, ®.M. Cnupunonos; - M: M3znarenbckuii ueHTp «Akagemus», 2004, —
368c¢.

8. Heopranmueckas xumus: B 3-x tomax/ Ilog pen. FO.Jl. TperpskoBa: T2: Xumwus
nepexoHbIX 37eMeHToB KH.1: Y4ueOHuk s cTyn. BeiciLyueO. 3aBenenuit/ A.A. JIpo3nos,B.I1.
3nomanos, I'.H. Ma3zo, ®.M. Cnupunonos; - M: M3narensckuii neHtp «Akagemus», 2007. —
352c.

9. Heopranmnueckas xumusi: B 3-x tomax/ Ilog pen. FO.Jl. TperpskoBa: T2: Xumwus
NepexoIHbIX 37eMeHTOB KH.2: Y4eOHuK i CTya. BhIciLy4deO. 3aBenenuit/ A.A. JIpo3nos,B.I1.
3nomanos, I'.H. Mazo, ®.M. CriupugonoB; - M: U3aarenbckuii ieHTp «Akagemusi», 2007. — 400
c.

10. IIpakTukyMm 110 HEOpraHU4YecKol Xumuu: Yueb. mocodue ajs CTy. BbICII. Y4eO.
3aBeneHuii/ B.A. Anemmn, K.M. [lynaesa, A.1. XXupos u ap.; [Tox pen. FO.J1. TperbsikoBa — M.
U3 natenscknii ieHT «Axagemus», 2004. — 384 c.

11. ApnpamnukoBa, E.M. CoopHuK 3a1a4y o Heopranndeckol xumuu [Tekct] : yueOHOe
nocobue st cryaeHto / E. U. Apnmamnukosa, I'. H. Mazo, M. E. Tamm ; nox pen. 1O. JI.
TperbsikoBa. - M. : Akagemus, 2008. - 208 c. - (Bricmee npodeccuonambHoe oOpa3oBaHUE.
EctectBennbie Haykn). - bubmuorp.: ¢. 206. - ISBN 9785769538797.

12. 3aiineB O.C. 3agauu, ynpaxHeHHs U BOIPOCHI IO XUMUHU: Y4eO. mocodue Jiist By30B.
— M., Xumus, 1996. —432 c. - ISBN 5 — 7245 — 1008 -1

13. Ceupunos B.B., Ilonkosuu I'.A., Bacunbsesa .M. 3agauun, Bonpocs! M ynpaxHEHUS
1o obuelt 1 Heopranudeckon xumun. /MuHck «YHuBepcuterckoe», 1991. — 350 c.

14. OOmas u HeopraHuueckass Xxumus [TekcT] : y4eOHUK s CTYACHTOB XHMMHKO-
TexHosiorndeckux By3oB : [B 2 T.] . T. 1 : Teopernueckue ocHOBbI xumuu / 1oy pena. A. O.
Bopo6seBa. - M. : Akagemknaura, 2004. - 371 c. - (YueOuuk m1st By3oB). - ISBN 5946281291.

15. O6mas u Heopranuueckast Xumus [Tekcr] : ydeOHHUK A CTYJIEHTOB BY30B : [B 2 T.] .
T. 2 : Xumudeckue cCBOMCTBA HeOpraHndeckux BemiecTs / [A. @. BopobseB u ap.] ; mox pen. A.
@. Bopobbesa. - M. : Akagemknura, 2007. - 544 c. - ABTOpHI yKazaHbl Ha 000pOTe THUT. JIHCTA. -
bubnwmorp. : c. 543. - ISBN 5946282565.

16. baraeBa, E.B. 3agaun u ynpaxuenus no oouieir xumuu [Tekct] : yuebHOe mocobue
JUIsL  CTYIEHTOB  KJACCHUECKUX  YHUBEPCUTETOB, OOydYaloOIUXCsl MO  HEXMMHYECKUM
cnermansHocTsM / E. B. BaraeBa, A. A. bynanosa ; noxg pen. C. @. JlynaeBa ; Mock. roc. yH-T
uMm. M. B. JlomonocoBa, Xum. dak. - M. : Axagemus, 2010. - 156 c. - (Bwicuee
npodeccuonansHoe oOpasoBanue. EctecTBeHHBbIe Hayku). - bubmumorp.: c. 154. - ISBN
9785769568978.
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5.2 lonostHMTEILHASI JIATEPATypa:

1. CyBopos, A.B. O6mas xumust [Tekcr] : ydeOHUK i CTYAEHTOB By30B / A. B.
CyBopos, A. b. Hukonsckuii. — CII6. : Xumuzaat, 2000. - 623 c. : ui. - (YueOHUK a1 By30B). -
bubmuorp.: c. 593. - ISBN 5938080045

2. CyBopos, A.B. Bonpock! u 3anaun no o6mei xumuu [Tekct] : yaebHOE mocodue
1u1s cTyieHToB By30B / A. B. CyBopos. - CII6. : Xumuznaar, 2002. - 304 c. - (Y4eOHUK a1
By30B). - ISBN 5938080258

3. Kocteipuna, T.B. (KyoI'Y). Obmas xumus [Tekcr] : mabopaTopHbI TPAKTUKYM.
[U. 1] / T. B. Kocteipuna, T. I1. Cropoxenko, B. A. BonsiHkuH ; M-Bo 00pa3oBaHusl 1 HAYKH
Poc. ®enepanun, KybGanckuii roc. yH-T. - KpachHomap : [KyOaHckuii TocCymapCTBEHHBIN
ynupepcutet], 2015. - 113 c.

4, Kocteipuna, T.B. (KyoI'Y). Obmas xumus [Tekcr] : mabopaTopHbI TPAKTUKYM.
Y. 2 /T. B. Kocteipuna, T. I1. Ctropoxenko, B. A. Bonsiakun ; M-Bo o6pa3oBanus 1 Hayku Poc.
Oeneparun, Kybanckuii roc. yu-1. - KpacHonap : [Kybanckuii rocyaapcTBeHHBIH YHUBEPCUTET],
2016. - 97 c.

S. [TpakTukym no oduieit u Heopranndyeckoil xumuu [Tekcr] : yuebHOe mocodue amns
cTyneHToB By30B / [B. B. barpakos u ap.]. - M. : KomnocC, 2007. - 464 c. : un. - (YueOHUKH U
ydeOHbIe TOCOOWsl sl CTYISHTOB BBICHIMX YYEOHBIX 3aBEICHHIN). - ABTOpPHI yKa3aHbl Ha
obopote tur. 1. - ISBN 9785953204996.

6. 3aiine, O.C. Xumus [Tekct] : yaeOnuk ans crynentoB By30B / O. C. 3aiimes ;
Mock. roc. yu-tr um. M. B. JlomonocoBa. - M. : Axkagemus, 2008. - 540 c. - (Beicuiee
npodeccuonanbHoe oOpazoBaHue. EcrecTBenHble Hayku). - bubmmorp.: c. 536. - ISBN
9785769542701.

7. Jlugun, P.A. TecroBble 3amaHus 10 OOImMIEH W HEOPraHWYECKOH XHUMHUH C
pemenussiMu u otBetamu [Tekct| / P. A. Jluaun, E. B. CaBunkuna, H. C. Pykk, JI. 1O.
Amuk6eposa. - M. : BUHOM. Jlaboparopus 3uanuii, 2011. - 230 c. - ISBN 9785947741704.

8. [TpakTukym o o6eit u Heoprauuyeckoit xumuu [Tekct] : yuebHOe mocobue s
cTyneHToB By30B / AnukOeposa JI. 0. u np. - M. : BJIAJIOC, 2004. - 319 c. : un. - (Ilpaktukym
Juis By30B). - bubnuorp.: c. 311. - ISBN 569101143X

9. CeepmioBa, H.JI. O6mas u HeopraHu4eckas XUMHS: SKCIIEPUMEHTAIbHBIE 33aa4l U
yhnpaxHeHus: [DIeKTpoHHbIM pecypc] : yuebHoe mocobue / H. JI. CepmmoBa. — CII6.:
WznatenbctBo «Jlanby, 2013. - 352 c. - (YuebHuku 115 By30B. CrnernuanbHas nureparypa). -
ISBN 9785811414826. — Pexxum noctyna: https://e.lanbook.com/book/13007#book _name

10. Pamcaen O.H. Hauana coBpemennoit xumun. Crpas. uzg. Ilep. ¢ anrn. / [lox pexn.
B.U. bapanosckoro, A.A. bemoctuna, A.1. Epumona, A.A. Tlorexuna. — JI.: Xumus. 1989. —
784 c¢. — ISBN 5 — 7245 — 0127 - 9.

11.

5.3 llepuoguueckue U3IaAHMUS

1. «XypHan HeoOpraHU4eCKOH XUMHMY.
2. «XypHai o01mei XuMHu».

3. «KoopanHaMOHHAsT XUMHUS».

4. «XuMHUS 1 )KU3HbY.

5.4 HuTepHeT-pecypchl, B TOM 4HCJIe COBpeMeHHble MNpodeccuoHAIbHbIE 0a3bl
JAHHBIX M HHPOPMALMOHHBIE CIIPABOYHBIEC CHCTEMbI

DJ1eKTPOHHO-0ubIM0oTeuHbIe cucTeMbl (IBC):

1. OBC «FOPAWT» https://urait.ru/

2. O5C «<YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru
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4. 3BC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHDb» https://e.lanbook.com

IIpodeccuonanbublie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas 6ubaunoreka (HIB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaJIOB Ha Poccuiickoit
wiatdopme HayuHbIX xKypHaaoB HOMKOH http://archive.neicon.ru
7. HamumoHanpHas DJJIGKTPOHHAs OWOMMOTEKa (IOCTYHn K DIEKTPOHHOM OubmmoTexe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubmmorexu (PI'B) https://rusneb.ru/
8. DOnexrponnas koyueknus Okchopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: https://link.springer.com/

agkrwnE

Pecypchl ¢cB0OGOAHOTO J0CTYNA:

1. AwmepukaHckas nmaTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAICKKUX auccepTanmii hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. Wudopmanuonnas cucrema "EanHoe 0KHO J0cTyma K 00pa3oBaTesibHBIM pecypcam”
http://window.edu.ru/;

5. Enwmnas koyuekuus nupoBbIX 00pa3oBaTeNbHBIX pecypcos http://school-
collection.edu.ru/ .

Co0cTBeHHBbIE YJIEKTPOHHBIE 00pa3oBaTe/bHbIe 1 HH(POPMAIIMOHHBIE PECYPChI

KyoI'Vy:

1. Cpena MoayinbpHOTO AUHaAMUYeckoro ooyuenus http://moodle.kubsu.ru

2. baza y4eOHBIX mIaHOB, y4eOHO-METOJMYECKUX KOMILUIEKCOB, TyOIUKAIIMN 1
koHpepentmii http://mschool.kubsu.ru/

3. bubanoreka nHpopMaIMOHHBIX pecypcoB Kadeapbl HH(HOPMAIIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

6. Meroauyeckue yKa3zaHusl /Jisi OOYYAIOIIMXCS MO OCBOEHHIO JIUCHHUILIMHBI
(Monmy.Jist).

B cootBerctBum ¢ TpeboBanmsmu PI'OC BO mnpenopaBanue y4eOHOW TUCIIUTIITAHBI
«[IpakTUKyM 1O  HEOPraHMYECKOM  XUMHUW»  NPEeAyCMaTPpUBAET  KOMIIETEHTHOCTHO-
JIeSATeTLHOCTHBIM TOX0/T B YIYEOHOM MpoIiecce, KOTOPhIH OCHOBBIBACTCS HAa WHHOBAIIMOHHBIX
MICUXOJIOTO-TIEIATOTHYECKUX TEXHOJOTHUSX, HAMPABICHHBIX Ha MOBBINIEHUE A((HEKTUBHOCTH U
KadecTBa (OpMHPOBaHUS MPO(HECCHOHATHLHBIX HABBIKOB 00ydwaronuxcsi. OCHOBHBIMU (hopmMamMu
00y4yeHHs ABISAIOTCS: TabOpaTOpHBIE pabOTHI.

B pazpaGoranHoii mporpamMmMe HCMOJIB30BaHbl AKTUBHBIE W HWHTEPAKTUBHBIE (DOPMBI
oOydeHHUs: TUCKYCCHH, PEIIeHHEe MPAaKTHYEeCKHX 3aj]ad W KelcoB, paboTa B COCTaBE MallbIX

TPYIIIL.
61


https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://link.springer.com/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

Jlig ycreurHoro OCBOEHUS AUCUMILIUHBI «[IpakTHKyM IO HEOpPraHMYeCKOH XUMHUU»
KaXbli CTyleHT oOecreuuBaercs Y4eOHO-METOAMYECKUMH MarepuaiaMu (TeMaTUYeCKHUMU
IUIaHAMU  JTAOOPATOPHBIX 3aHATUH, Y4eOHO-METOJUYECKOW JUTepaTypoil, J1abopaTOpHBIMU
MPAKTUKyMaMH, TUTIOBBIMU 3a7]a9aMu ).

Paznuunble Buapl y4eOHOH paboOThI, BKJIIOYAs CAMOCTOATEIbHYIO padOTy CTYACHTA,
CIIOCOOCTBYIOT OBIIAJCHHUIO KYJIbTYPOW MBIIUICHUS, CIIOCOOHOCTHIO B MUCHBMEHHOW M YCTHOM
peur JIOTUYECKH MPaBUILHO O(OPMUTH OCHOBHBIC TOJOKEHUS JUAAKTHUECKUX €IUHHUIL
JTUCLHUIUIMHBL, T.€. (popMupyeTcs CHCTEMHBIN IMOAXOJ K aHAIW3y XUMHUYECKOW HH(OpMaluy,
BOCIPUATHIO HMHHOBALIMH, YTO CIIOCOOCTBYET TOTOBHOCTH K CaMOCOBEpPIIECHCTBOBAHHUIO,
camopean3aIiy, JMIHOCTHON U MPEAMETHON pedIeKcuu.

Temartuka mabopaTopHbIX pabOT COOTBETCTBYET COACPIKAHUIO TPOrPAMMBI TUCITUTINHBL.

JIaGopaTopHBIil MPaKTUKYM 0OECIeUYnBaeT MPUOOPETCHUE U 3aKPETICHHE HEOOXOIUMBIX
HAaBBIKOB M yMeHu#, ¢opmupyeT mnpodeccuoHalbHble KOMIIETEHIIUH, TOTOBHOCTh K
CaMOCTOSITENIbHOW M MHIUBUAYaJTbHOU paboTe, MPUHATHIO OTBETCTBEHHBIX PEIICHUH B pamMKax
npohecCuoHaNBHOM NeSTebHOCTH.

Ha maGopaTopHbIX 3aHATHSX NpEroAaBaTelhb oOpamaeT BHUMAaHHE HA CIIOCOOHOCTH
CTyJEHTa K JIOTHYECKOMY MBIIJICHUI0O ¥ CaMOCTOATEIbHOCTH, TIPUMEHsA B CBOEH
NEeIarorMyeckor esTeIbHOCTH WHHOBAIIMOHHBIN JIMYHOCTHO — OPHUEHTUPOBAHHBIA MMOIXOJ
oOyueHusl.

JIaGopaTtopHble 3aHATUS TPOBOIATCA C IIENBI0 YCBOCHHS CTYIACHTaMH OCHOBHBIX
TEOPETUYECKHUX, METOJUUYECKIX U OPTaHU3AI[MOHHBIX Pa3esioB MPOrpaMMbl, a TaKkKe BHIPaOOTKH
¥ 3aKPETJICHUIO HABBIKOB MPAKTHYECKUX YMEHUH.

CopepxaHue CaMOCTOATENbHOM pabOThl: YTEHHWE OCHOBHOM U PEKOMEHIyeMOM
JIOTIOJTHUTEILHON JINTEPaTypPhl, PEIIEHHEe CHUTYallMOHHBIX 3334, YTO CHOCOOCTBYET Pa3BHTHIO
MO3HABATEIIbHON aKTUBHOCTH, TBOPYECKOTO MBIIUICHUS CTYJIEHTOB, IPUBUBAET HAaBBIKU
CaMOCTOSITENIFHOTO TMOHMCKAa WH(pOpMAIMH, a Takke (POPMHUPYET CIOCOOHOCTH U TOTOBHOCTH K
CaMOCOBEPILIEHCTBOBAHUIO, CAMOPEATU3allui U TBOPUECKON aanTaluu.

B ocBOGHMHM MUCHMITIMHBI WHBAIMIAAMU H JIMIIAMH C OTPAHUYECHHBIMH BO3MOKHOCTSIMHU
30POBbsI  OOJIBIIIOE 3HAYEHHE HMEET WHIWBHAyalbHas ydeOHass pabora (KOHCYJIbTAllUh) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIONIMM WHAWBUIYAIN3AalUN OOYUYEHUS U YCTAHOBJICHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W OO0yJaroIIUMCS WHBAIWIOM WM JHUIOM C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBSI.

7. llepeueHb MHGOPMALMOHHBIX TEXHOJIOTHI, UCNOJb3yeMbIX NPH OCYLIECTBICHUH
00pa30BaTeIbHOIO Mpoecca Mo JMCHUILIHHE (MOLYI10).

7.1 Ilepevyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

- Mcnonb30BaHue 3JIEKTPOHHBIX NIPE3CHTALMM IPU TPOBEACHUH JIEKIIUOHHBIX 3aHATHMA.

- Hcnonp3oBaHHWE DSJIEKTPOHHBIX MPE3CHTAUMM MpU  3alIUTEe HWHAWBUIYaJIbHBIX
JKCIIEPUMEHTAIIbHBIX 3a/1a4.

7.2 llepevyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 00ecTeYeHHUs! :

- Microsoft Windows

- Microsoft Office

8. MarepuanbHo-TexHnueckasi 0a3a, HeoOXoaAuMasi Ui  OCYHIECTBJIEHHUS
00pa30BaTeJbHOIO NMpoecca Mo AUCHUIINHE (MOAYJII0)

MarepualibHO-TEXHHYECKOE 00ecTiedeHrne TUCIUTITHHBI

No Bug pabor
(Moynsl) M OCHAIIEHHOCTD

1. JlabopaTopHsble 3aHaTHs | YueOHas ayAuTOPHS Il POBEACHUS 3aHATHI JJa0OpaTOPHOTO
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THUIIA, YKOMIUIEKTOBaHHAS CIICIUATU3UPOBAHHON MEOEIBIO,
BBITSDKHOM CHCTEMOM BEHTHIISIIMU, MEJIOBOM JIOCKOM,
CpEeIICTBAMU TIOYKAPHOH 06€30MaCHOCTH U OKa3aHUSs MEPBOI
MEAUIIMHCKON MTOMOIIH, 1a00paTOPHBIM 000PYJOBAaHHEM: BECHI
TEXHOXHUMHYECKHE, JIIEKTPUICCKHE IITUTKU, HAOOPHBI
XUMHUYECKON MOCY/Ibl U PEaKTUBOB, BOJIIHbIE 0aHU, BAKYYMHBIE
HACOCHI, TEPMOMETPBI, MATHUTHBIC MEIIAJIKH C TIOJJOTPEBOM
MM-135H «Taraep», pH- metp «Oxcnept-001-3.04»,
cnekrpodoromerp B-1100 SKOBBIO, naboparopHsrit
nctouyHuk nmuranus [TIPODKUII B5-71/1M, Bechl
anammtnyeckue Adventurer Pro AV114C (aynutopuu 439¢ u
430c).

2. CaMocrogrenbHas
paboTta

[Tomemienue 1715t CAMOCTOSATEIBHON PabOThI, OCHAIIEHHOE
KOMIUIEKTOM Y4eOHOW MeOe, KOMITbIOTEPHON TEXHUKOM C
BO3MOKHOCTBIO MOJIKJIIOYEHUS K ceTh «HTepHeT» u
obecreueHHas JTOCTYIIOM B JIEKTPOHHYIO HH(DOPMAIMOHHO-
00pa3oBaTeNbHYIO Cpey YHUBEpCcHUTeTa, (ayauropus 431c).

['pynnoBeie (MHAMBUIyalIbHBIE) KOHCYJIbTaluu (aynuropus 425c¢, 416c¢), Texymuit
KOHTposb (aymutopusi 439c) u mpoMexyTo4yHas aTrTecTals MPOBOAATCS B ayJIUTOPHUAX B
COOTBETCTBUHU C pacnucanuem (ayauropus 425¢, 416c¢).
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