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Hesan 1 3a1auM U3yYeHU sl TUCHMILUIAHBI (MOXYJISA).

1.1 Ilean ocBOeHUS TUCHUILIHHDI.

[IpakTHKyM TI0 HEOPraHMYECKOW XUMHUHU SBIISICTCS HEOTHEMJIEMOM 4YacThIO Kypca
«Heopranudeckas XUMHS», MEIBI0 KOTOPOTO SBIsIETCS (OPMUPOBAHHE M PA3BUTHUE HABHIKOB
MIPOBEJCHUS XHMHUUYECKOTO DKCIIEPUMEHTA, KaK OCHOBHOTO METOJIa HM3YYCHHUS XHMHUYECKHX
CUCTEM, W HWHTEPIPETAIMH IIOJYYCHHBIX pPE3yJbTaTOB HAa  OCHOBE 0a30BBIX TOHATUH U
dbyHIaMEHTAIBHBIX 3aKOHOB OOIICH M HEOPTAaHMYECKOM XUMUH.

1.2 3agaun AUCHMUILIMHEL,

— OcBouTh METOJbl NPOBEIEHUS XMMHUYECKOIO SKCIEPUMEHTa, KaK OCHOBHOIO
CpeACTBA U3yUEHHs] XUMUUYECKUX SIBJICHUH.

— CdopmupoBarh yMEHHS M HaBbIKM 0€3011aCHOrO OOpaleHHus ¢ J1abopaTOpHBIM
000pyJIOBaHHEM U XUMHUYECKUMH MaTepuallaMH C Y4YETOM HUX (U3UUYECKUX U XHUMHUYECKHX
CBOMCTB.

— CdopmupoBaTh yMEHUS M HaBbIKM IIJJAHUPOBAHUS, IIOCTAHOBKHU, IPOBEICHUS
XUMHYECKOTO  OSKCIIEPUMEHTa M  ONWCAaHUS  [OJIYYEHHBIX pE3yJIbTaTOB Ha  OCHOBE
(byHIaMEHTaJIbHBIX 3aKOHOB XMMHUH B 3aBUCUMOCTH OT LIE€JIH UCCIICAOBAHMSL.

—  Pacumputs 1 3akpenuTh 6a30Bble MOHATHUS XUMUHU, HEOOXOJUMBbIE JUIsl JaJIbHEHIIero
U3yYeHUS aHATMTUYECKOM, OPTaHUIeCKON U (PU3NIECKON XHUMHUU.

— CdopmupoBaTh yMEHHsS ¥ HaBBIKH CaMOCTOSITENILHOW pabOThl C HCTOYHHKAMU
Hay4YHO-TEXHUYECKOH MH(OpMaIuu.

— Pa3Buth crnocoOGHOCTH K TBOPYECTBY, B TOM 4YHCJIE K HayYHO-HCCIIEI0BATEIbCKON
pabote, 1 BbIpabOTaTh NOTPEOHOCTH K CAMOCTOSITEIbHOMY ITPUOOPETEHUIO 3HAHUH.

1.3 MecTto AucuMILUIMHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMBbl.

HucuumuinHa «IIpakTMKyM HO HEOPraHWYEeCKOHM XHMHUH» OTHOCHTCA K JUCLMILTIMHAM
6a3oBoii yactu Osoka bl. yueOHoro muiana HampaieHus 04.03.01 Xumus, HanpaBIe€HHOCTb
(mpocunb) «Heopranuueckas XUMHsl U XUMHS KOOPAWHAIMOHHBIX COEAMHEHUI» M JIOIMYHO
CBsI3aHA C OJJHOBPEMEHHO M3y4yaeMbIMU nucuuiuimHamMu «Heoprannueckas xumus», «Beenenue
B TepMOJUHAMUKY», «Kpucramiorpadusy», «Maremarukay, «Dusznukay.

OcBoenne qucHUIUIMHBL «I[IpakTHKyM MO HEOpPraHMYecKON XHWMHN» HEOOXOAMMO Kak
IpeIIecTBYIOLlee AUCHUIUIMHAM 0a30BOM YacTH «AHaIUTHYecKas XuMus», «Pusndeckas
xumus», «Opranuudeckas XuMHs», «XUMHUECKas TEXHOJOTHs», a TaKXkKe JUCHUILUINH
BapUaTUBHON YacTH y4eOHOro IlaHa MOJrOTOBKM OakanaBpoB 1o HampasieHuio 04.03.01
Xumusi — «XUMHS KOOPJAMHAIIMOHHBIX COequHeHun», «CTpoeHue BemiecTBa», «MeToabl
MCCJIEIOBAHMSI HEOPTaHUYECKUX U KOOPJAMHALMOHHBIX COEIMHEHUI U APYTHX.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH 0CBOCHHS 00pPa30BaTe/bHOI NPOrPaMMBlI.

W3ydenne naHHOM yuyeOHOM AMCUMIUIMHBI HampaBlieHO Ha (OpMHpOBaHHE Y
00yJarONUXCsl CICTYIONTUX KOMITETEHITNN |

KOH 1 HAUMCHOBAHUEC MHAUKATOPA PC3yJ’II)TaTLI 06y‘ICHI/IH 0 AUCIUILIINHE
JOCTHXXCHUA KOMIICTCHIIMNA

OIIK-2. CriocoOeH MPOBOAMTL C COOJIOJACHMEM HOPM TEXHHKH OC€30MaCHOCTH XUMHUYECKUH
SKCIIEPUMEHT, BKJIIOYAs CHHTE3, aHAJN3, U3yYeHUE CTPYKTYPhl U CBOWCTB BEIIECTB M MAaTEPHAJIOB,
MCCJICIOBAHUE TPOIIECCOB C UX YUaCTHEM

HOIIK-2.1. PaboraeT ¢ XUMHYECKHMH | 3HAET MPaBHJa TEXHUKH O€30MaCHOCTH IpH paboTe ¢
BEIIECTBAMHU C COOJIIOJICHHEM HOPM TEXHHKH | XMMHYECKUMH BEIISCTBAMH PA3IMYHON MTPHUPOIBI

Ge30macHOCTH YMeeT paboTaTh ¢ XUMHYECKHMHU BEIIECTBAMH C
COOJIIOICHNEM HOPM TEXHUKH O€30MacCHOCTH Ha
OCHOBE IIPEJCTABICHUA O XUMHYECKUX U
(bU3UIECKUX CBOMCTBAaX HCCHETYEMBIX




KOIL 1 HAUMCHOBAHUEC MHAUKATOPA PC3yJ’II)TaTLI 06y‘ICHI/I$[ 0 AUCHUILIIINHC
JOCTHXCHUA KOMIICTCHIIMNA

COEIMHEHUM.

Bnaneer HaBbikamMu 0e30macHOro OOpaIIeHUs ¢
XUMHYECKUMU COCIUHEHUSMU U J1a00paTOPHBIM
000pyTI0BaHHEM

NOIIK-2.2. CunTe3upyeT BELIECTBA U 3HaeT CTaH/IapTHBIC IPUEMBI CHUHTE3a
MaTepuabl PasHOH NPUPOJIBI C HEOpraHWYECKUX  BELIECTB W  MaTepualios,
UCII0IB30BaHMCM HUMCIOIIUXCA 0a30BbIe U CIENUATbHBIC SKCIICPUMEHTAIBHBIC
METOIIHK METOABI  CHHTE3a  COEIUHEHMH  pa3IM4YHbIX
KJIACCOB.

YMeeT HpOBOAUTH CHHTE3 HEOPTaHUYCCKUX
BCIIIECTB M MAaTEpUaOB IO 3aJaHHOH METOJHUKE,
HAa OCHOBE aHallu3a CTPYKTYpPbl U CBOWCTB
COCIMHEHUHN TOoa0MpaTh HanboJiee ONTHMAIILHBIC
METOJIMKH CHHTE3a IIEJICBOTO MPOIYKTa, OICHHUTH
BBIXO/] I[EJIEBOTO MPOIYKTa MPU HEOPraHHUECKOM
CUHTE3¢, OOBSICHUTH BO3MOXHBIC IPHYUHBI €rO
OTJIMYHS OT TEOPETHYECKU BO3MOYKHOTO

Bnageer HaBbIKaMu aHanuM3a M IUIAHHPOBAHUSA
9KCIEPUMEHTA, HaBBIKAMM oopmcHus
IIPOTOKOJIOB HEOPraHUYECKOI0 CHHTE3a

HMOIIK-2.3. IIposomut CTaHAApTHBIC | 3HAET METO/BI AKCIIEPUMEHTAIBHOTO
Omnepanuy Ul ONPCACICHUA XMUMHYECKOTO | yCcClIeOBaHUA COCTaBa M CBOWMCTB XMMHMYECKHX
COCTaBa BCIICCTB M MATCPHANOB HA WX | pe[ecTB M MATEPHANIOB HA MX OCHOBE

OCHOBC YMeeT KOppEeKTHO HHTEPIPETHPOBATH PE3YIIbTATHI
OTpeNieIeHns] XUMHMUYECKOI0 cOocTaBa M (U3UKO-
XUMHYECKHX  XapaKTEPUCTHK HEOPTaHUYECKUX
BEIIECTB M MaTepUaJIoB

Bnanmeer craHmapTHBIMH ~HMHCTPYMEHTAIBHBIMU
METOJaMU  MCCJEIOBAHUS  HEOPraHMYECKHX
BEIIECTB M MaTEPUAJIOB

HNOIIK-2.4. Uccnenyer cBoiicTBa BEMECTB U | 3HAET ~ TEOPETUYECKUE  OCHOBBI  METOMAOB
MaTepuajioB ¥ UCMOJIb30BAHUEM | OorIpeIeNICHUsI XMMHYECKOr0 COCTaBa M CBOMCTB
COBPEMEHHOT0 HayIHOTO 000PY0BaAHMS HEOPraHMYECKUX BEIIECTB U MaTEpUAIOB

YMeeT oOcCylmecTBUTh BbIOOP METOAMKH H
HeoOxonuMoro  JabopaTopHOro  00OpyJIOBaHHUsA
JUIsL  WCCIEOBaHUS  CBOMCTB  BELIECTB WU
MaTepHaoB

Brnazneer HaBbIkaMu pabOThI C COBPEMEHHBIM
000pyA0BaHHEM XMMHUYECKOH J1abopaTOpuu NMpu
pELICHUH TPAKTUIECKHUX 32149

PesynbraTel 00yueHHUs] MO TUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBJICHHS BCEX
BUJIOB KOHTaKTHOM U CaMOCTOSTENbHOW pabOoThl OOydarolmuxcsi B COOTBETCTBHHM C
YTBEPKJICHHBIM YU€OHBIM IIJIAHOM.

WuaukaTtopel  TOCTHXKEHUS KOMIETEHIMH CUMTAlOTCS CHOPMUPOBAHHBIMH  MpU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUYEHHS.



2. CTpyKTypa U cofep:KaHMe JUCUMILIIUHBI.

2.1 PacnipenesieHne TPYI0EMKOCTH JUCHUILIMHBI IO BUIaM padoT.

O6mass TpymOEMKOCTh JTUCHUIUIMHBI cOocTaBisieT 6 3au.em. (216 wacoB), wux
pacmpezesieHue Mo BuaaM padboT IMPeCTaBICHO B TAOIHIIE

Bun yuebnol paboTh Bcero CemecTtphbl
4acoB (gackl)
1 2
KonrakTHas paboTa, B TOM YHcJIe: 204.,4 102,2 102,2
AyAUTOPHBIE 3aHATHS (BCEro): 204,4 102,2 102,2
3aHsTHS JTEKIIMOHHOTO THIIA - - -
JlaGopaTopHble 3aHATHS 204 102 102

3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI,
MPAKTUYECKHUE 3aHATHUS)

HWnasi kKOHTaKkTHas padoTa: 0,4 0,2 0,2
Kontpoib camocTositenbHoi padoTsl (KCP) - - -
ITpomexxyrounast arrectanus (MKP) 0,4 0,2 0,2
CamocrosiTejibHasi paboTa, B TOM YHCJIe: 11,6 5,8 5,8
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepHaia 8 2 2
[TonroroBka K 1a00PaTOPHBIM paboTaM 2 2
[ToAroToBKa K TEKyIIeMy KOHTPOJIIO 3,6 1,8 1,8
KoHnTpoJb: - - -
IToaroroBka K SK3aMeHY - - -
O01mas Tpya0eMKOCTh qac. 216 108 108

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

pabora

3a4. e 6 3 3

2.2 Copep:xaHue IUCUUIIMHBI:
Pacripenenieare BUI0B y4eOHOM paOOThI M UX TPYTOSMKOCTH TIO pa3JiesiaM JUCIHILTAHBL.
Pa3nensl (TeMbl) TUCIUTUIMHEI, U3y4aemble B 1 cemecTpe

KonnuectBo uacos
Bueayaur
Ne HaumenoBanue pazaenos (Tem) Beero Ay;[%T;TI;Haﬂ op}?]aﬂ
pabota
J | 113 JIP | CPC
1 2 3 4 5 6 7
1.  |OCHOBHBIC OHSATHS M 3aKOHBI XUMHUH 24 - - 24 -
2.  |DOHepreTuka u HalpaBJieHHE XMMUYECKHX npoleccoB | 13 - - 12 1
3. | XuMmuueckas KHHETHKA 13 - - 12 1
4.  |MHOrOKOMIIOHEHTHBIE CUCTEMBI; PACTBOPBI 25 - - 24 1
5.  |OkucnuTenhbHO-BOCCTAHOBUTENBHBIE 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. |KoMmIuiekcHBIE COETUHEHNS 6 - - 6 -
HUmozo 1078 | - - 102 5,8

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3austus / cemuHapsl, JIP — maGoparopHbie
sanstusi, CPC — camocrosiTenbHas paboTa cTyieHTa



Pa3nensl (TeMbl) IMCHUILUIMHBI, U3YyYaeMble B 2 CEMECTpE

KonnuecTBo yacos
AyautopHas Brcay it
Ne HammenoBanwme pazaenos (Tem) Beero pabora opHas
pabora
J | 113 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. |Snements VI A rpynimsl. 6,35 - - 6 0,35
12. |Dnementst VI A rpynmsl. 12,35| - - 12 0,35
13. |Dnementsl IV A rpynmsl. 6,35 - - 6 0,35
14. |3nementsi |l A rpynmsr. 6,35 - - 6 0,35
15. |s-amemenTsl 11 rpynmsr 6,35 - - 6 0,35
16. |s-anmemenTshl | rpymnmbl 6,35 - - 6 0,35
17. |9nementsl nobounsix noarpynn Il -V rpymm. 6,35 | - - 6 0,35
18. |DnemenTtsl noOouHOM nmoarpymisl VI rpynmsl. 6,35 | - - 6 0,35
19. |DnemenTtsl nodounoit moarpynmsl VII rpynmsr. 6,35 | - - 6 0,35
20. |9nemenTtsl nobounoit moarpynmsl VI rpymnmsr. 6,35 | - - 6 0,35
21. |DnemMeHThl TOOOYHOM NOArPyNIbI | rpynmbL. 6,35 | - - 6 0,35
22. |DnemenTsl N0604HOI moarpynmsl || rpynmesl. 6,35 | - - 6 0,35
23. |PenkozeMenbHBIE DIIEMEHTEI 6,35 - - 6 0,35
24. |KoMIuiekcHBbIE COeIUHEHNS 6,35 - - 6 0,55
Umoeo 107,8| - - 102 5,8
‘Hmoeo no oucyuniune: 2056 | - - 204 1,6
2.3 Conep:xanue pa3ieioB (TeM) TUCHUTIINHBI:
2.3.1 3anATHA JEeKUMOHHOT0 THIIA.
3aHATHS JIEKIIMOHHOT'O TUTIA HE MTPETYCMOTPCHBI
2.3.2 3aHATHSA CEMUHAPCKOI0 THUIA.
3aHATHS CEMUHAPCKOTO THTIA HE MPEAYCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS
| cemecTp
dopma
Ne HaumenoBanue 1abopaTopHbIX paboT TEKYIIEeTOo
KOHTPOJISI
1 2 3
1. |3HakoMcTBO ¢ padoTOii B XUMHYECKO# J1a0opaTOpuu. Ortuer o
[TpaBuia GezomacHocT pH pabote B taboparopun. OCHOBHBIE IpUEMBI | J1a0OpaTOPHOM
paboThl B XUMHUYECKOH TabopaTopuu. XUMUYECKUE TOCY1a, PEaKTUBHI, pabore
HarpeBaTeJIbHbBIE MPUOOPHL. [IpoBeIcHIEe XUMUIECKOTO SKCITEPHMEHTA.
2. |OcHoBHbIe 3akoHbl xumuu. ['a3oBble 3akoHbl. Onpeneenue Otuer no
MOJISIPHBIX M DJKBHBAJIEHTHBIX MAaCC BelleCTB. Ha60paT0pHOI71




OrnpezesieHre SKBUBAJICHTOB MTPOCTHIX U CJI0KHBIX BEIIECTB. pabote
3. |OcHoBHBIe 3akoHbl xuMHH. ['a3oBble 3akoHbl. OmnpenejeHue Ortyer 1o
MOJISIPHBIX ¥ JKBHBAJIEHTHBIX MacC BelllecTB. nabopaTopHOi
OnpeneneHre MOJICKYJISIPHBIX K aTOMHBIX Macc BEILIECTB. pabore,
KOHTpPOJIbHAS
paborta
4. MeToabl 0YMCTKH BelleCTB. Otyer no
nabopaTopHOI
pabote
5. | Xumuyeckasi TepMOAUHAMHKA. Ortyer 1o
OnpeneneHne HTATbIUA XUMUYECKUX PEAKIIUM. nabopaTtopHoOi
pabore,
KOJUIOKBUYM
6. | XuMHYecKasi KHHETHKA. Otuer no
CKOpOCTh XUMUYECKUX pPEAKIUNA. XMMHUYECKOE PaBHOBECHE. 1abopaTOpHOM
pabore,
KOJUIOKBUYM
7. |PactBopsbl. Crioco0bl BbIpaKeHHsI KOHIEHTPAIUM PACTBOPOB. Otuer no
PactBopsl. [IpuroroBnenue pacTBOPOB pa3INYHBIX KOHIIEHTPALIHIA. 1a00paTOPHOM
pabore
8. |DyekTposuTHYeCKAs JUCCONHALIHS. OtueT o
PaBHOBecusi B pacTBOpax 371€KTPOJIUTOB. nabopaTopHOI
pabote
9.
10. |[Ctpoenne atoma u xumuueckasi cBsizb. Ilepuonnuecknii 3axon JI.U.| KomiokBuym
MennaeseeBa.
11. |I'eTeporeHHble paBHOBECHSI. Otuer no
nabopaTopHO
pabote
12. |MonHoe mpou3BeneHue BoAbl. Bogopoanblii moka3zarenb. 'maposu3 Otuet o
coJleid. nabopaTtopHoi
pabore,
KOHTpPOJIbHAS
paborta
13. |OKHCIANTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH. Otuet o
OKHUCIUTENBHO-BOCCTAHOBUTEIHHBIE CBOMCTBA MPOCTHIX U CIOKHBIX 1ab0paToOpHOM
BEILECTB. pabore
14. |[DnexkTpoxuMuyeckne nNpouecchbl Otuer o
1abopaTopHOii
pabore
15. [KommiekcHbIe cOeTUHEHHUS. Otuer no
nabopaTopHOit
pabote
16. |Ctpoenne atoma. [lepuoguyecknii 3aKoH. Komnoksnym
17. |Tunbl XMMHYECKOI CBA3H Komnoksuym
Il cemecTp
| 1] 2 3




18. |[Kucnopon, BoIopoa, Bosia, MEpeKHCh BOJOPOIA. Oruer 1o
nabopaTopHOI
pabote
19. | DaemenTtsl VII A rpynmnsi. Otyer mo
["ajoreHsl U UX COEAMHEHUS 1abopaTopHOit
pabote
20. |[9aemenTtsl VI A rpynnsl. Oruer 1o
Cepa u ee coeIUHEHUS. nabopaTtopHoi
pabote
21. | 9nemenTsl V A rpynimsbi. Otyet mo
A3OT U ero coeluHEeHMs. "1abopaTopHOii
pabote
22.|9aemenTsl V A rpynimsbi. Otyet mo
docdop, cyppMa, BUCMYT U UX COSAUHEHHUSL. "1abopaTopHOit
pabore
23. |[DaemenTsl |V A rpynnsl. Oruer no
Yraepon, KpEMHUIA, OJJOBO CBUHEL] U UX COETUHEHUS. nabopaTtopHoi
pabote
24. |9aementsl |11 A rpynnsi. Oruer no
bop, amomuHUi. nabopaTopHOI
pabore
25. [9aemenTtsl | A u Il A rpynm. Oruer no
[1esnouHbIe U LIEIIOYHO3EMEIbHbBIE METAILIbI, OSpUILINIL, MarHUH. 1ab0paTOpHOM
pabote
26. |CuHTEe3bI COeITMHEHH Il HenepeXoIHbIX )J1eMEHTOB. 3amuTa paboThl
27. |[9nemenTbl mo60uHbIX moarpynm 1 -V rpynmn. Oruer no
Twran, BaHanit 1 UX COCTUHEHUS. nabopaTtopHoOi
pabote
28. |9ueMeHThbI MO60YHON moaArpynns! VI rpynnsi. Oruer 1o
Xpom, Monub/ieH, BosibpaM U UX COSAUHEHHUS. nabopaTopHOi
pabote
29. |[9ueMenThI M0604YHOM moarpynns! VII rpynmnsl. Oruer no
Maprasern 1 ero COeJuHEeHHUS. nabopaTopHOI
pabote
30. |[9snemenTnbl modounoi noarpynnsi VIII rpynmnel. Otuer o
Keneso, koOanbT, HUKENL. KOMIUIEKCHBIE COEMHEHNS KeTe3a, KoOanbTa,| 1abopaTopHOn
HUKETIA. pabote
31. |[9uemenTnbl mooounoi noarpynnsi | u |l rpynnel. Oruer 1o
Menpb, cepeOpo, IMHK, KaAMUNA U UX COeTUHEHHUS. 1abopaTopHOit
pabote
32. |Peiko3eMenbHbIE AJIEMEHThI Otuer o
nabopaTopHOt
pabote
33. |CuHTe3bl coeiMHEeHMIT TePEXOIHBIX YJI€MEHTOB 3amTa paboThI




Ilnan JadopaTopHbIX padoT
no aucuuninHe «IIpakTnkym no HeopraHM4ecKoO XUMHUN»

1 cemecTp
Ne Tema 3ansiTHA Jlut- | KoJs-Bo
n/n pa 4acoB
1. | 3nakoMcTBO ¢ padoTOii B XUMHYECKOii J1a00paTOPHH. [5], 6

[IpaBmwna Oe3omacHocTu Tpu pabore B mnaboparopuu. OcHOBHBIE | C.3
npueMbl pabOThl B XMMHYECKOW JIa0opaTopuu. XUMHUYECKHE TOCY/a,
peaKkTHBBI, HarpeBareibHbic  npuOOpel.  [IpreMbl  TpoBenEHUS
XHUMHAYECKOTO JKCHEepUMeHTa. Jlah. padoma: Xumuueckas mocynma. | c¢.9
PeaktuBbl. HarpeBarenbubie nmpubopsl._Jlab. paboma: OnpeneieHue
9KBUBAJICHTOB MPOCTHIX U CIIOKHBIX BEUICCTB.

OmnpiT 3. OnpesiesieHne SJKBUBAJICHTOB METAJLJIOB. c.81

2 | OcHoBHbIEe 3aKOHbI xuMuHH. I'a3oBble 3akonbl. Omnpeneienune | [5], 6
MOJISIPHBIX M 9KBHBAJIEHTHBIX MACC BEIIECTB.
Jla6. paboma: OrnpenencHue SKBHBAJICHTOB IMPOCTHIX M CIOXHBIX

BEIIIECTB.
Omnpit 4. OnpeiesieHre SKBUBAJICHTOB KapOOHATOB. c. 83
3. | OcHoBHbIe 3akoHbl XxuMHH. ['a3oBble 3akoHbl. Omnpenenenue | [5], 6

MOJISIPHBIX U JKBHBAJIEHTHBIX MAcCC BellleCTB.

Jlab. paboma: OnpeneneHue MOJSKYJSIPHBIX M aTOMHBIX Macc
BEIIECTB.

Omnpit 1. OnpeneneHrie aTOMHON Macchbl METAJLIOB. c.75
OneiT 2. OmnpeneneHue MOJEKYJISPHOM Macchl JHOKCHAA yrieponaa | c. 78
(V).

KouTpoJsbHas padora: OCHOBHbIE 3aKOHBI XUMHH

4-5 | MeToasbl ouncTKHU BemecTB. OnpeaesieHne YUCTOTHI BelllecTB. [5], 12
Jlab. _paboma:  Ouuctka  TBEpPAbIX  BEIIECTB  METOJaMHU
MepeKpUCTAUIN3allMd U BO3TFOHKH. OYHUCTKA KHJIKOCTEH METOI0M
neperoHku. OUncTKa ra3os.

OmpiT 1. OuncTka TBEPIBIX BEHIECTB MNepekpuctamzamuen u3 | ¢.50
pactBopa  (MenHOro  Kymopoca, Ouxpomara  Kamus,  Oypbl,
ruspokapOoHaTa HaTpUs)

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

CMECH. c.53
Omnpit 3. OuncTKa Hoaa BO3TOHKOM. c. 54
OmnpiT 4. OuncTKa BOJBI OT pACTBOPEHHBIX BEIIECTB JUCTHILISAINEH. c. 54
OmnpIT 5. O4yKCTKa YIVIEKHCIIOTO rasa. c.55
OmpiT 6. Okctpakmus. Onpenenenne kKodhdumpeHTa pacupeneacHus

fioia MeXly IByMsl paCTBOPUTEISIMU IPU KOMHATHOM TeEMIIEpaType c. 56
OmneiT 7. OnpenenieHne TeMIiepaTypbl IUIABJICHMUS. c.57
Omnplt 8. OnpeneneHye TeMnepaTypbl KUIIEHUS. c. 58
OmnpiT 9. Onpeenienre MIOTHOCTH (KUIKOCTH, METaJlIa) c.58

6. | XumMuueckasi TepMOJIMHAMMKA. [5], 6
[lepBblii M BTOpPOM 3aKOHBI TepMOAMHAMUKH. Pacuer TemnoBbIX | €.86
5 PEeKTOB XUMHUECKUX PEaKIMi ¢ HCIOib30BaHHMEM 3akoHa [‘ecca.
Pacuer n3menenunii suTponuu u sHepruu ['udoca.

Jlab. paboma: OnpeneneHne SHTANBINNA XUMUYECKUX PEAKIIUH.

Omerir 1. OmnpeneneHue HHTAIBIMM — PEAKIUH  [PUCOEAVHEHUS
KPUCTAJUTN3AMOHHON BOJIBI K OE3BOTHON COJIH. c.95
Omnpit 2. OnpenierieHre SHTAIBINY PEAKIMH HEUTpaIu3alltu. c.97




OmpiT 3. OnpesiesieHne SHTAIBIINN PEAKLIUU OCAKICHHUSL.
OmnpiT 4. OnipeiesieHne SHTATBITUK 00pa30BaHMS COJIH.

c. 99
c. 100

XuMHu4ecKasi KHHeTHKA.

CKOpOCTh XMMHYECKOIl peakiuu ¥ e¢ 3aBUCHMOCTh OT Pa3IMYHBIX
¢daxrtopoB. Karamu3z u karanuzatopbl. XHMHYECKOE paBHOBECHUE U
YCJIOBHS €0 CMEIICHUSL.

Jlab. paboma: CKOPOCTh XMMHUYECKHX pEAKIUHA. XUMHUECKOE
paBHOBeECHE.

Ompit 1. BinsiHME KOHLIEHTPALUK PEarnpYIOIINX BEIIECTB HA CKOPOCTh
XUMHYECKON PEaKIHH.

OmpiT 2. BiinsiHue TeMueparypbl Ha CKOPOCTh XUMHUYECKON peaKIlny.
Omeir 3. BriusHHe BeNUYUHBI TIOBEPXHOCTH COINPHUKOCHOBEHHS
pearupyromux BEIIECTB Ha CKOPOCTh XHMHYECKOHW pEaKIHH B
reTepOreHHON CUCTEME.

OmbiT 4. BiinsiHue katain3atopa Ha CKOPOCTh XMMUYECKON PEaKIIvu.
OmeiTr 5. BiusHHE KOHICHTpAlMM BEUIECTB HA XHMHYECKOE
paBHOBECHE.

[5],
c.86

c.108
c.109

c. 110
c. 110

c. 111

PacTBopbl. Crioco0bI BbIpaskeHUs1 KOHIEHTPALMU PACTBOPOB.
CriocoObl  BbIpa)K€HHS KOHLIEHTPALlUM pacTBOpoB. PacTBopumocCTh
TBEPABIX BEIIECTB, XHUIKOCTEH M Ta3oB. KoymuratuBHbIE CBOICTBa
pacTBOPOB HEAJIEKTPOIUTOB.

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

Onpir 1. IlpuroroBnenue 5%-HOrO pacTBOpa aUXpomara Kaius
pacTBOPEHUEM CyXOI0 BELIECTBA.

Omnpit 2. [Ipurotosnenue 0,1 M pactBopa CynbdaTta meau (kapOoHara
HATpHUsl) PACTBOPEHUEM KPUCTAIJIOTUAPATA.

Oneir 3. Ilpurorosnenne 0,1 H pacrBopa cepHOM KHCIOTBHI
paz0aBiieHreM 0o0Jiee KOHIICHTPUPOBAHHOTO PacTBOpa.

OneiT 4. OmnpezneneHne TOYHOM KOHIIEHTPALMHM PacTBOpa KHUCIOTHI
METOJIOM TUTPOBAHMS.

OmnpiT 5. [IpuroroBieHue NepecIIEeHHOT0 pacTBOpa Cyib(ara MeIu.
OnpiT 6. IlpuroTroBieHHE MEPECHIINIEHHOTO pPAacTBOpa THOCYIb(ara
HATpHUSL.

KoasiokBuyMm : XumMuyeckasi TEPMOIMHAMMKA W KMHETHKA.

[5].
c.116

c.125
c.126
c. 126

127
. 128

el e)

c. 128

JIeKTPOIUTHYCCKAS] JUCCOLUALMS.

DNEKTPONUTHl U HEAIEKTPOIUThL. CUIIbHBIE U CIa0ble DJIEKTPOJIUTHI.
KonnuecTBeHHBIE XapaKTEPUCTUKU SIEKTPOJIUTHUECKON TUCCOLUALINH.
Cwmemenue nucconuanuu cimaboro snekrposnuta. WowHas cuna
pacTBOpa, aKTUBHAsI KOHILIEHTPALIUSI PacTBOpPA CHIJIBHOTO JJIEKTPOJIHTA,
cpenHuii KO3(PGUIUEHT aKTUBHOCTH CHJIBHOTO JIEKTPOJIUTA U HOHOB.
Jlab. paboma: DNEKTPOTUTUIECKAS TUCCOIUALINS.

OmpiT 1. DKcnepuMeHTalIbHBIE HAOMIOIECHUS AJICKTPOJIUTUUECKON
JUCCOITUAIUH.

- DJEeKTpONpPOBOAHOCTh BOJHBIX PACTBOPOB KHUCJIOT, COJIE U
ocHOoBaHUM. CUIIbHBIE U CTa0bIe AIEKTPOIUTHI.

- HaOJI0JIEHUS IBI)KCHUSI HOHOB B PACTBOPAX AJIEKTPOJIUTOB.

- CpaBHEHHE XUMUYECKON aKTUBHOCTH COJISTHOM M YKCYCHOM KHUCIIOT.
OmpiT 2. OnpeenieHne N30TOHUIECKOTO KOd(PGUIIMEHTA U KaXKyIIehcs
CTENEHU JUCCOLMAIMY XJIOPUJIa HATPUS KPUOCKOMUYECKUM METOOM.
OmpiT 3. CMeleHne paBHOBECHSI TUCCOITUAIIAN CTa00T0 SJIEKTPOJIUTA.

- Biusiaue pazbaBiieHHsI pacTBOpa Ha CTENEHb HJICKTPOJIUTHYECKOU

[5],
c.131

c.134

c. 136
c. 138




AUucconualiun.

- Biuumsgaue po0OaBlieHHE COJHM ClIa00OM KHUCIOTHI Ha CTENEHb
JIMCCOIMAIINHN TOM KMCIIOTEL.

- Buusaue po0OaBiieHHE CcOJIM cJ1adOro OCHOBAHHMS Ha CTEIECHb
JHCCOIHAIIUH ATOT0 OCHOBAHMUS.

OmnpiT 4. HampaBneHne oOMEHHBIX HMOHHBIX MPOIECCOB B pacTBopax | c. 140
AJEKTPOJIUTOB.

- OGpa3oBaHKe MajIOpPaCTBOPUMBIX BEILIECTB.

- OOpa3zoBanue c1a0bIX KHCIOT U OCHOBAaHUH.

- Peakuuu HeWTpaiM3anum.

- OOpa3oBaHHe JIETYYUX IPOJAYKTOB PEAKIIHH.

10. | F'eTeporenHbie paBHOBECHSI. [5],
PaBHOBecue Mexay pacTBOPOM 3JIEKTPOJIUTA U OCAJKOM, YCIoBus ero | c.144
cmemienus.  [IpousBeneHue  pacTBOPUMOCTH U MPOU3BEACHUE
KOHLEHTpaluui (aKTUBHOCTEW). YCIIOBUS BbINAJEHUS  OCAJKOB.
Conesoit 2 dekr.

Jlab. paboma: I'eTeporeHHbIC paBHOBECHSI.

OmnpIT 1. yciioBUs BBINAJIEHUS OCATKOB. c. 146
OmprT 2. [TonHOTa OCaXKIEHUS HOHA. c. 146
OnpiT 3. 3aBUCUMOCTH TOCJEIOBATEIBHOCTH BBIMAJCHUS OCAJIKOB
MaJOpaCTBOPUMBIX BEHIECTB OT BEIMYMHBI WX IpousBeneHus | c. 146
PacTBOPUMOCTH.

OmnsiT 4. PacTBOpeHHE 0CaIKOB MaJOPacCTBOPUMBIX 3JIEKTPOIUTOB IpU
XUMHUYECKUX B3aUMOIECHCTBUAX. c. 147
Ompir 5. BiusHue BeIWYUHBI TPOU3BEICHUS PACTBOPUMOCTHU
ANEKTPOJIUTA HA €TO CIIOCOOHOCTh K XMMHUYECKOMY B3aUMO/ICHCTBHUIO. c. 147
Onpir 6. IlomyueHue OJHUX MAalOPACTBOPUMBIX COEIMHEHUN U3
IpYTrHUX. c. 148
OmnsiT 7. OGpa3oBaHHe OAHUM MOHOM HECKOJIBKUX MaJOpacTBOPUMBIX
COCIMHEHUM. c. 148
OmneiT 8. CMelieHre paBHOBECUS! B HallpaBICHUHU OOpa30BaHUs MEHEe
PacTBOPUMBIX COEIUHEHMIA. c. 149

11. | MonHoe npou3ssenenne Bojabl. Bogopoanblii mokasarenanb. M'uapomns | [5],
coJiei. c.154
Huccommarusi  Boabl. Bomopomubii  mokazatens.  OnpeneneHus
BOJAOPOJHOTO  IOKa3zaTelst  Cpeibl  METOAAMH  BHU3YaJbHOTO
kojopumerpupoBanus U pH-merpuu. Omnpenenenune pH pactBopoB
CWJIBHBIX U cJa0bIX KUCIOT, OCHOBAHUMU, TUAPOIU3YIOIIUXCS CONEH U
OydepHbIx cucteM. BiusHue npupobl cosiell, TeMeparypbl, KOHIIEH-

TpallMd Ha CTENEHb WX THUApPOJM3a. YCIOBUA MPOTEKAHUS
«HeoOpaTumoro ruaponusa». bydepHble pacTBophl, pacuer pH,
OydepHas eMKOCTb.

Jlab. _paboma: ViomHoe mpou3BeACHUE BOABL.  BomopomaHbIi
nokasareib. ['uaponus conen.

OmnbiT 1. HM3mepenue BOIOPOIHOrO MOKa3aTeNsl Cpeabl pacTBOpa
METOJ0OM BU3YaJIbHOTO KOJIOPUMETPUPOBAHUS. c. 157
Omneir 2. Onpenenenue pH pacTtBopa mpu NOMOIIM YHHBEPCAIBHOTO
MHIMKATOpa c. 158
OnbiT 3. H3MmepeHue BOJOPOJHOIO TMOKa3aTeNlsl Cpelbl pacTBOpa
AIEKTPOXUMUUYECKHM METOJIOM. c. 159
Omnpit 4. Peakuust cpesibl B pacTBOpax pazIuUHbIX COJIEH. c. 159
Omprt 5. [TonHbBIN («HEOOPATHMBIY ) THIIPOJINA3 COJICH. c. 160




OmnpIT 6. BaustHue CHITBI KUCIIOTHI U OCHOBAHMs, 00pa3yIoluX coiib, Ha
CTEIeHb €€ THPOJIN3a.

OmnpiT 7. BiusiHue TemnepaTypsl Ha CTEIIEHb T'MIPOIN3a COJIH.

OmnsbiT 8. Biiusinue pa3daBieHus pacTBOpa Ha CTENEHb TUAPOJIM3a COJIH.
OneiT 9. BnusiHue n3MeHEeHUs KOHLIEHTpalMM BOJOPOJHBIX MOHOB Ha
THJIPOJIA3 COJIH.

OnpbiT 10. IlomyuyeHuwe aneTaTHOrO W aMMOHHUHHOTO Oy(epHBIX
pacTBOPOB U UCHBITaHUE UX Oy(epHOro neicTBuUS.

Omnpit 11. Bausiaue pa3zoasienus Ha pH OydepHBIX pacTBOpoB

. 160
. 161
. 162

o o0 o0

c. 162

c. 162
c. 163

12.

OKHUCINTEIBHO-BOCCTAHOBUTE/IbHBIC PEaKIIHU

Meroasl u3ydeHUss U pacyera OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
npoueccoB. Okucnautenu u BocctaHoBuTend. CocTaBieHue ypaBHEHHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX ~ PEAKLUN, IMPOTEKAIOIMMX B
BOZJHBIX PaCTBOpPaxX METOIOM HOHHO-MOJIEKYJISIPHBIX MTOJIyPEaKIIUH.
KonnuecTBeHHbIE XapaKTEPUCTUKH OKHUCIIUTENBHO-
BOCCTAHOBUTENIbHBIX IEPEXOAOB. DIEKTPOJHBIE IOTCHIMAIBI METall-
noB. Wcnonb3oBaHne TaOIUYHBIX JAHHBIX JUISI OLEHKH BO3MO>KHOCTH
IIPOTEKAHUS OKHCJINTEJIBHO-BOCCTAHOBUTEIIBHBIX peakuui B
CTaHJAPTHBIX YyCIOBMsX. YpaBHeHuss HepHcra miug noreHnmana
AEKTpoAa M UId penokc-peakuuu. Bnusaue pH Ha Bennuuny
IIOTEHIIMAJIOB BOAOPOJHOIO, KHCIOPOJHOIO M APYIMX 3JIEKTPOIOB.
VY4actue BOAbl B peaKIMIX B KAYECTBE OKUCIUTENS U BOCCTAHOBUTES,
3aBucumocTs oT pH. Cxemsl Jlatumepa.

Jlab. paboma: OKUCAUTENBHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILIECTB.

Oneir 1. M3yyeHue OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIX CBOWCTB
IIPOCTBHIX BELIECTB.

Omnpit 2. [IposiBIIEHNE OKHUCIUTEIBHBIX U BOCCTAHOBUTEJIBHBIX CBOWCTB
3JIEMEHTOM B 3aBUCHUMOCTH OT €r0 CTENEHU OKUCIICHUS.

- BoccranoBuTENbHBIE CBOMCTBA aTOMOB DJIEMEHTOB B OTPULIATEIILHON
CTEIIEHU OKUCJICHUS;

- OkucCIUTENBHBIE CBOMCTBA aTOMOB JJIEMEHTOB B BBICIIEH CTENECHU
OKHUCJICHUS;

- OKncauTENbHbIE U BOCCTAHOBUTENBHBIE CBOMCTBA ATOMOB 2JIEMEHTOB
B IIPOMEXKYTOYHBIX CTEIIEHAX OKUCIICHUS.

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

Oneir 4. Peakuuu AUCIIPONIOPLMOHUPOBAHUS  (CAMOOKHCIIEHHUS-
CaMOBOCCTaHOBJICHHUS)

- Peaknus nucniponoplinoHUpoOBaHUs CyIb(puTa HATPUS;

- Peaknus aucnponopunoHupoBaHus Opoma;

- Bmmaame pH cpenbl Ha CMeElIeHHE paBHOBECHS B PEAKLUAX
JUCIIPOIIOPLIUOHUPOBAHHS.

OnbIT 5. BHYTPUMOJIEKYJISIPHBIE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakiuu.

- Paznoxxenne HuTpara Mmeau;

- Paznoxxenue nuxpomara aMMOHUS.

OnbiT 6. OKHCIHUTETBHO-BOCCTAHOBUTENBHBIE PEAKIMH C Y4YacCTHEM
OpPraHUYECKUX BELIECTB

- BoccranoBiieHne TuxpoMara Kajvs CIIMPTOM;

- BoccraHoBnenne amMMHMayHOro pacTBopa HUTpaTa  cepebpa
(hopmaTbIeTHIOM;

[4]
c.166

c. 186

c. 187

c. 189

c. 190

c. 191

c. 191




- BoccraHoBiieHME IepMaHraHara Kajaus [aBejIeBoN KUCIOTOU

KonTposabHas padora: PacTBopbI. DIeKTPOJIUTHYECKAS
AUCCOLHALHS.

13. | DeKTpoXHMHYECKHE MPOLECChHI [5],
KonuuectBeHHbIe XapaKTepUCTUKU OKHUCIIUTENbHO- | €.193
BOCCTAHOBUTEJIBHBIX  MEPEXOJ0B.  DJEKTPOAHBbIE  IMOTCHIIMAIIBI
METaUIOB. ['albBaHMYECKUU 3JIEMEHT. BOJOpOIHBIA 3IIEKTPO] H
BOJOPOJHBIA HYJIb OTCYETa MOTEHIHUAIOB. DIIEKTPOJIU3 PAaCTBOPOB U
paciiaBoB, IpPOLECCHl, IMPOTEKAIOIIME Ha KaroAe M aHoJe, YYeT
BIUSHUSL TUIOTHOCTH TOKAa Ha DSJEKTPOJHBIM mnoreHuuan. Kopposus
METAJIJIOB, MEXaHU3M D3JIEKTPOXUMHUYECKOH KOPpPO3UH, CIIOCOOBI
3alUThl OT KOPPO3HUHU.

Jlab. paboma: DNEKTPOXUMUIECKHUE MTPOIIECCHI.

OmnpiT 7. U3roToBieHue raibBaHUYECKOTO JIEMEHTa U U3MEPEHUE €ro

S/1C. c. 193
Omeitr 8. HccnemoBanue 3aBucumoct OJIC  raipbBaHHYECKOrO
3JI€MEHTa OT KOHIIEHTPAIIUU COJIU. c. 193
Omeir 9. OmpeneneHue  MPOU3BENCHUS  PACTBOPUMOCTH U
TEPMOJMHAMHYECKUX  XapaKTEPUCTUK  Ipollecca  PACTBOPEHHUS
MaJIOPaCTBOPUMBIX COCAUHEHHUI. c. 195
Oneir  10. DnekTpoiM3 BOJHOTO pacTBOpa cyibdaTa HATPUA C
HEPACTBOPUMBIMU JIEKTPOJIAMHU. c. 195
Omnpit 11. ITonyueHue nuHKa 37€KTPOIU3OM. c. 197
OmnpiT 12. DnekTponutuyeckoe pa@puHUPOBAHUE MEIH. c. 198
Omnpit 13. Koppo3us meramioB c. 199
- Koppo3ust xenes3a B KOHTAKTe € yIiIepoioM;

- BrausgHue mnpupoasl KOHTAaKTUPYIOIIMX METAUIOB Ha CKOPOCTh
KOPPO3UH KEJE3a;

- [TaccmBHOCTE MeTaIIA;

- AKTUBHpYIOLIEE JENCTBUE HOHOB XJIOpa.

Omnpit 14. 3amura MeTanIoB OT KOPPO3UH c. 202
- DJIEKTPOXUMHUYECKOE OKCUINPOBAHUE AIFOMUHUS;

- OKcUIMpOBaHKME MarHusl U €ro CIUIaBOB;

- Karognas 3ammra metanna;

- [IpoTexkTopHas 3amuTa MeTauIa.

14. | KoMIuieKcHbIE COeINHEHHS. [5],
CrocoObl TIONTy4YeHHUsI KOMIUIEKCHBIE COeIMHEHUH. YCcToWuuBOCTH | €.209
KOMIUIEKCHBIX coeluHeHul. [loBeieHne KOMIUIEKCHBIX COEIUHEHUH B
peakuusx  3aMelIeHMs, JIMFAaHAHOIO  OOMEHa, OKHCIUTEIbHO-
BOCCTAaHOBUTENBHBIX Ipoueccax. [IpumeHeHHe MeToJa BaJEHTHBIX
CBSI3€H, TEOpUM KPUCTAIUIMYECKOTO TOJs, METOJ MOJIEKYJISPHBIX
opbutaneii IS ONUCAaHUS  XUMHYECKHX  CBs3ed  Mexay
KOMILIEKCOOOpa3oBaTesieM M JIMTaHJlaMU U MHTEpIIpeTalusi CBOWCTB U
CTPYKTYpPbI KOMIUIEKCHBIX COEAMHEHUH.

Jlab. paboma: KoMIIIIEKCHBIE COCTUHECHHS.

KaTtnonnble KOMILIEKCHI:

OmnbiT 1. KoMIIeKCHOE OCHOBAHUE HUKES c.214
OmnpiT 2. [Tonyuenue u uccnenoanue cynbdara rerpaammuamen (II) | c. 215
AHMOHHBIE KOMILIEKCHI:

OmnpiT 3. [Tomyuenue terpanogoBucmyrata (I1I) kamms. c.216
Onpit 4. [TonydyeHne ruIpOKCOKOMILIEKCOB. c.216

BHyTpUKOMIIJIEKCHBIE COETMHEHUSI:




Omnpit 5. [TonydyeHnune HelTpanbHbIX KoMIekcoB xene3a(lll). c.217
KommiekcHble coeiMHeHMsI B peakluax oOMeHa:
OmnpbiT 6. B3aumopeiictBue rexcanmnanodeppara(ll) xamus ¢ comamu

MEIU U IINHKA. c.217
KommiekcHble coeMHEHHs] B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuusx:

Omnpit 7. BoccTanoBnenue cepedpa 13 ero KOMIUIEKCHOTO coequHeHus. | c. 218
OmnmwiT 8. BoccranoBnenue rekcarmanodeppara (I111) kamus. c.218
OmnpiT 9. Oxucnenue rekcanuanodeppara (1) kamus. c.219
Y cTOWYUBOCTh KOMITJIEKCHBIX HOHOB. Pa3pyliieHre KOMIUIEKCOB.

Omnprit 10. Pazpymenue koMiekca npu pa3oaBiieHUN pacTBOPA. c.219

OnbiT 11. CpaBHUTENBHAS YCTOWYMBOCTH POJAHMAHOTO Komruiekca | c¢. 219
KoOaJibTa B BOJIE U B CIIMPTE.

OnbIT 12. Bnusinue AIEKTPOHHOM KOH(pHUTYypaIun
KOMILIEKCOOOpa30BaTeIsl Ha OKPACKy KOMILIEKCA. c. 220
OmnbIT 13. Pazpymienue KOMILIEKCA npu OCaXJICHUU
KOMILJIEKCOOOpa3oBaTes. c. 220
OmpiT 14. JIBOMHBIE COJIH. c. 221
Omnmit 15. 'mapatHas nzomepus akBakomiuiekcoB xpoma (111). c. 222

15. | Ctpoenue atoma. [lepuoguuecknii 3aKoH. [3], 6

KBantoBeie uucma. CocTaBiieHHE JJIEKTPOHHBIX (opmyn aromoB u | c¢.37-
noHOB. OmnpeneneHne BAJICHTHOCTU U CTEIIEHU OKUCIEHUS UCXOIs U3 41
CTPOCHUSA 3JIEKTPOHHOU 0007109k aTOMOB. OcHoOBHBIE
XapakTepucTuku aroMoB. OrmpeneneHue (GopMbl  MOIEKYd €
ucnonbs3oBanueM metogoB BC u OBOII. I'mOpunuzanus. [locrpoenne
quarpamMm MO 11 AByX- M MHOTOAQTOMHBIX MOJIEKYJ U HOHOB,
olpesieJIeHUE MOPsiIKa CBSI3U U MarHUTHBIX CBOWCTB YaCTHIL.

16 | Tunbl XMMHYECKOH CBA3H [3], 6
Onpenenenve (Gopmbl MoJIEKyd ¢ ucHoib3oBaHueM metogoB BC u | c¢.37-
OBOII. T'mopunuzanus. Iloctpoenne auarpamm MO ans 1ByX- | 41
MHOTOAQTOMHBIX MOJIEKYJT M HOHOB, OTpEACTICHHE MOpsIKa CBSI3U U
MarHUTHBIX CBOMCTB YaCTHII.

KomnokBuym: CrtpoeHue aromMa W XHMHYecKasi  CBf3b.
IHepuoauyeckuii 3akon /I.U. MengeneeBa

17. | 3aueTHOE 3aHATHE 6

[1] Kocteipuna, T.B. (Ky6I'Y). Obmas xumus [Tekcr] : maboparopuslii npaktukym. [U. 1]/ T.
B. Kocteipuna, T. II. Cropoxenko, B. A. Bonbakua ; M-Bo oOpa3zoBanust u Hayku Poc.
®eneparnun, Kybanckuit roc. yH-1. - KpacHonap : [KybaHckuii rocyjapcTBeHHbIH YHUBEPCUTET],
2015.- 113 c.

[2] 3aiiueB, O.C., MccnenoBarenbCKuii MpakTUKyM To oOmiedt xumuu. [Tekct| : yueOHOe
nocobue ; M.: 3a-8o MI'Y, 1994, - 480 c.

[3] ApmammnuxoBa, E.M. COopHuk 3agay mo Heopranmueckoil xummu. [Tekct] : ydeOHoe
nmocoOue ISl CTyIeHTOB BeIcInX yueO. 3aBeaenuit/ E.. Apmamnuxosa, I'.H. Ma3zo, M.E. Tamm
/ mon pen. FO.JI. TperbsixoBa; M.: U3natensckuil neHTp «Akanemus», 2008. - 208 c.

[4] Kocteipuna, T.B. (KyoI'Y). O6mas xumus [Tekcr] : maGoparopusiii nmpaktukym. Y. 2 / T. B.
Kocteipuna, T. I1. Ctopoxxenko, B. A. Bonbiakun ; M-Bo o6pa3zoBanust u Hayku Poc.
®enepanun, Kybanckuii roc. yH-T. - Kpacnoaap : [KybaHckuii rocy1apcTBeHHBIN YHUBEPCUTET],
2016. - 97 c.

[5] O6mas xumus: naboparopusiii npaktukym / T.B. Kocteipuna, T.I1. Cropoxkenko, B.A.
Bonbmkun. Kyol'Y. — Kpacnonap, 2022. — 226 c.




Ilinan JadopaTopHbIX padoT

o JTUCHUIIJIMHE «HpaKTI/IKyM mno HeopraﬂnquRoﬁ XHUMHUHN»

2 cemecTp
Ne Tema 3ansATHS Jlut-pa | Kos-Bo
n/n Ne 4acoB
ONbITA
B [5]
1. | Kucaopoa. Bogopon. 6
Jlab. paboma: Kucnopoa. Bogopon. Ilepekucs Bogoposa.
1. ITonyuenue Bogopozaa (4 MpoOBEpPKa HA YHCTOTY) No.10.2,
1.1. [lefictBueM MeTasuia Ha KUCIOTY c.8l
1.2. JleificTBeM aIrOMUHHUS Ha IIEJI0Yb
1.3. JleiictBueM MeTaia Ha BOY
2. BoccTtaHoBieHHE BOJIOPOIOM OKCHIOB METAJLIIOB. Ne.10.3,
.83
2. Ilonyuenue kucnopoaa Ne 12.1
2.1. Pa3noxeHuem nepmaHrasaTta Kauaus c.104
2.2. PaznoxeHnueM nepokcuaa Bo1opoa
3. CpoiicTBa KHCIOpOaa No 12.2
3.1. 'openue cepsl B KUCIOPOAE c.104
3.2. 'openue yris B KUCiIopoe
3.3. 'openue maraus (3kesesa) B KUCIOPOJIe
5. CBoiicTBa nepokcuIa BOA0poIa No 12.3
5.1. BzaumoneicTBue ¢ HOOAUIOM KaJIUsI c.105
5.2. BzaumosetlicTBue ¢ cynbpuaI0M CBUHIIA No 12.4
5.3. B3aumoielicTBHE C IepMaHraHATOM KajIus c.105
2. | Daements! VII A rpynnbl. 6
Jlab. paboma: T'anloTeHbl 1 UX COCAUHEHHUS.
1. ITonyuenue xsopa Nell.1,
1.1. BzaumopeiicTBuEM NepMaHTraHaTa Kajusl C COJISTHOM KUCIOTON c. 85
1.2. BaumoneiictBueM okcuaa mapranua(lV) ¢ consiHol KucmoToi
1.3. BzaumoaeiicTBueM Auxpomara Kajausi ¢ COJITHOW KUCIOTON
1.4. BzaumoeiicTBuEM XJIOPHOM U3BECTH C COJITHON KHCIIOTOM
1.5. BaumoeiicTBueM xjiopaTa Kajlvs ¢ COJISTHOM KHCIOTON
2. [lonyuenue 6poma. c. 88
2. Ilonyuenue nona
2.1. BzaumopeilcTBHEM HOIW[A Kadus C CEPHOM KHUCIOTOM u
MEPOKCUIOM BOJIOPO/JIA.
2.2. BzaumojielicTBHEM HOAMIA Kausl C CEPHON KUCIOTON U OKCUIOM
maprasma (1V). c. 88
3. CBoiicTBa xJj0pa Nell.2,
3.1. BzaumonelicTBue Xjopa ¢ CypbMoi c. 89
3.2. BzaumoneiicTBue xjopa ¢ kpacHeIM (hochopom
3.3. BzauMmozelicTBre Xjopa ¢ HoaoM
3.4. BzaumonelicTBue Xjiopa ¢ pacTBopamMu OpoMua 1 Hoauia Kajus
3.5. Xnopnas Bosa
4. CpoiicTBa Opoma Nell.3,
4.1. IlomyuyeHue u cBOMCTBa OPOMHOM BOJBI c. 91
5. CBoiicTBa ifona Nell.4,
5.1. BaumoseiicTBue ¢ pacTBOpaMu TaJIOT€HUI0B METAJIJIOB. c. 91
5.2. B3aumoaencTBue C BOJOW ITPU HATPEBAHUH.
6. I'asmoreHu bl METAJIOB. Nell.5,




6.1. ManopacTBOpUMbI€ TAJIOT€HUBI

6.2. OKucienue rajgoreHu1-noHOB

6.3. B3aumopelicTBue Xxjopuaa HaTpus, OpomMuaa Kanus UM HOAUAA
KaJIusi ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCTOTOM

6.4. BsaumopnelicTBue Opommma Kaaus ¢ HOAMIA Kamus C
KOHIICHTPUPOBAHHOM OpTOPOCHOpPHON KUCITOTOM

7. I'anorenupl Bopopoaa

7.1. [TonmydyeHue XJI0pOBOOPO/Ia B3aUMOICHCTBUEM XJIOPUA HATPHUS C
KOHILICHTPUPOBAHHOM CEPHON KUCIIOTOM.

7.2. BzaumoeiicTBIE XJIOPOBOAOPOIa ¢ BOAOM ((hoHTaH)

8. benunbHas (XJI0pHasi) U3BECTb

c. 92

Ne 11.6,
c.93

Ne 11.8,
c.97

JuemeHnTsl VI A rpynnsl.

Jlab. paboma: Cepa u ee COCTUHEHUS.

1. Ionyuenue MoauduKaui cepsl M UCCIIeOBaHUE WX CBOMCTBI.I.
1.1.ITony4yenre poMOUYECKOI CEpHI.

1.2.IlonyuyeHrne MOHOKIMHHOM CEpHI.

1.3. '3MeHeHue cephl pHu HarpeBaHUU

1.4. ITony4yeHune mIacTUUECKOU CEephI

2. CepoBojiopon

2.1. [Tony4yenue, ropeHre cepoBOIOPOIA

2.2. B3aumopeiicTBue cepoBoaOpona ¢ OpOMHOWM, HOIHON BOIOM,
MOJIKUCIIEHHBIMM DPAacTBOpPAMU II€pMaHraHata Kaiausi W Ouxpomara
KaJusl.

2.3. B3aumoeicTBIE cepoBOIOpO/Ia ¢ pacTBopamu costeid sxenesa (11),
maprania (I1), nunka, Menu, KaagMus, CBUHIIA, CYPbMBbI.

2.4. BzaumopeicTBHe cepoBOAOPOJa C KOHIIEHTPUPOBAHHOMN CepHOM
KHUCJIOTOM.

3. Cynbduasl METaNIOB

3.1. ITomyuyenue u cBoiicTBa CyIb(HIa ATIOMUHUS

3.2. Ilomy4enue u CBOMCTBA CyIb(duaa xene3a

3.2. Ilony4eHue u cBoicTBa Cynb(uIa IMHKA

3.3. Ocaxnaenue cyab(uI0B METAJUIOB CYJIb()UIOM aMMOHUS

3.4. OcaxaeHue cynb(pua0B METAJUIOB THOCYIb()ATOM HaTpPUS.

3.4. CpoiicTBa Cyab(pHI0B, pACTBOPUMBIX B BOJIE

4. Oxcup cepoi(1V)

4.1. Peaxuuu obpaszoBanus okcuaa cepbi(1V)

4.2. CaoiictBa okcuga cepoi(1V)

5. CepHas Kuciora 1 €e coiu

5.1. OTHOLIEHNE KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI K BOJIE

5.2. JleficTBUE cepHON KHMCIIOTHI HA OPraHUYECKHE BELECTBA

5.3. JleificTBUE CEPHOM KUCIIOTHI HA HEMETAJLIbI

5.4. [leficTBuE CEpHON KHCIOTHI HA METAJLIbI

5.5. TepMuueckasi ycTOHYUBOCTH CyJIb(haToB

6. Tuocynbdar HaTpus

6.1. CpoiicTBa THOCY/Ib(ATa HATPH

13.1.
. 106

o &

13.2.
. 106

o &

Ne 13.3.
c. 107

c. 110

z

13.5.
c. 112

Nel3.6.
c.114

JuieMeHTHI V A rpynnsbi.

A3or. CoequHeHHMsI 230Ta B PAa3JIMYHBIX CTENEHAX OKUCJIEHUS,
OKCHIbI H KHCJIOTHI 230Ta

Jlab. paboma: A30T M €T0 COETUHEHUS.

1. AmMmak

1.1. Peakuu nonyyeHns aMMHaKa v CBOMCTBA aMMHUaKa

Nel4.1.
c. 118




1.2. Tlony4yeHne aMMuaka u pacCTBOPEHUE €TI0 BOJIE

2. Conu aMMOHHUS Nel4.2.
c. 119

3. Okcuapl azoTa

3.1. Okcun a3zota(l) Nel4 4.

3.2. Oxkcua azota(ll): momyuenue B3aumoxeiictBueM wMeau ¢ | c. 119

pa30aBIeHHON a30THOM KUCIIOTOM, OKHUCIEHUE KUCIOPOJOM BO3/yXa,

JeiicTBHEe Ha KOHIICHTPUPOBAHHYIO a30THYIO KUCJIOTY, JAEWCTBHUE Ha

cosib Mopa.

4. ITonyuyeHue U CBOMCTBA a30TUCTOM KHUCIOTHI Nel4.5.
c. 124

5. A30THast KHCIIOTa U €€ COJH Ne 14.6.

5.1. Ilony4yenue apIMAILIEN a30THON KUCIIOTHI U3 HUTpATa HAaTpUs c. 124

5.2. CBo¥icTBa OBIMAIIEH a30THONU KUCIOTEI

5.3. CpoiicTBa pa30aBJIeHHON a30THOM KHUCIOTHI

5.4 «lJapckas Bogka»

5.5. Tepmuueckasi yCTOWYMBOCTh HUTPATOB

JJeMeHThI V A rpynmsi.

Coenunenus ¢gocgopa, cypbMbl, BUCMYTA.

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

1. ®ocdop u ero croiicTBa Ne 15.1,

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

1.2. Topenue 6emnoro docdopa o1 BOIOH.

2. OptodocdopHas kuciaora Ne 15.6,

2.1. [Nomyuenne opTohocPOpHOIT KHCTOTHI c. 133

2.2. CoiictBa opTohoCcHOpHOI KHCIOTHI U €€ coleit

3. Oxcun cypomar (111) Ne 16.2,
c. 137

4. Oxcun cypeMsl (V) Ne 16.3,
c. 137

5. Cynbsduas u Tuoconu cypbmsl (1) u (V) Ne 16.4,
c. 137

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

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

8. [Tonyuenue u cBoiictBa coenuHeHuii BucmyTa(V) Ne 16.6,

c. 138




JuemenTsl |V A rpynnsl.
Jlab. paboma: Yraepol, KpeMHUI1, 0JIOBO CBUHELl U UX COEIUHEHMS.

1. Okcua yranepona(lV): otHomenne k miaameHu; ropeaue maruus B | Ne 17.1

okcune yriaepona(lV); B3aumoaeiicTBrue ¢ BOJOM. c. 141

2. Conu yrojapHOM KHCIOTBHI: peaklus C U3BECTKOBOW Bojaou; | Ne 17.2,

rUApoKapOOHATOM HATPUS; pa3liokeHne KapOOHATOB METAJLIOB. c. 142

3. Oxcup yrinepona(ll): monyuenune oxcuma yraepoxa(ll) meiictBuem | No 17.3,

KOHIIEHTPUPOBAHHOM CEPHOW KHUCJIOTHl Ha MYpPaBbUHYIO KHUCIOTY; | c. 142

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

aMMHauYHOMY pacTBOpY OKcuja cepedpa; TMOJydeHHEe OKCHaa

yraepoaa(ll) neiictBueM KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTHI Ha

IIaBEJIEBYIO KUCIIOTY.

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

KUCJIOTOM M CMEChIO TUIAaBUKOBOM M KOHIEHTPUPOBAHHOW a30THOM | c. 143

KHCIIOTBHI.

5. I'maponn3 coeNMHEeHNH KPEMHUS Ne 18.2,

5.1. T'unponu3 cunukaTa HaTpus c. 144

5.2. Ilonmy4yeHune «HEOPraHUUECKOTO Ca/ia»

5.3. 'maporenb u rUAPO30TIb KPEMHUEBOU KUCTIOTHI

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

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

1IeJI0YaMHU.

7. CoeqrHEHHS OJI0Ba: Ne 19.2,

7.1. T'mapoxcun omosa(ll) c. 147

7.2. llony4yenue u cBoiictBa ruapokcocranHata(ll) narpus

7.3. CotictBa xiopuza onosa(ll)

7.4. Ilony4yeHue u CBOMCTBA 0-OJOBIHHOW KHCIIOTHI

7.5. Ilony4yenue u cBoicTBa -OJIOBSIHHON KHUCIOTHI

7.6. Cynbhuasl 1 THOCOIU 0J0Ba

8. [loyyeHue u CBOICTBA CBUHIIA No 19.3,

8.1. IlomydeHne cBUHIIA BBITECHEHUEM ITUHKOM c. 148

8.2. CBoMCTBa CBUHIIA: B3AUMOJIEHCTBUE C KUCIOTAMHU U I[EJI0OYaMU

9. Okcupl ¥ THIPOKCHIBI CBUHLIA Ne 19.4,

9.1. CBoiicTBa OKCHOB CBHUHIIA c. 149

9.2. T'umpokcun ceunia(ll)

10. CoJii CBHHIIA B €TO CBOMCTBA Ne 19.5,

10.1. Mogun cBuHIIA c. 150

10.2. OcHoBHOM KapOOHAT CBUHIIA

10.3. Cynbdua cBUHIA

KomnoxkBuym: Xumus snementoB |V — VII rpynn rimaBHbIX noAarpymnmn 2

U UX COENMHEHUMN (XMMHUYECKasi CBSI3b B COEIUHEHUSX DJIEMEHTOB

rnaBHbIX noarpymnn IV — VII rpynm; 3akoHOMEpHOCTH B U3MEHEHUHU

KHCJIOTHO-OCHOBHBIX M OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX CBOWCTB)

Cunre3pl: CoeiMHEeHUsI HEMETAJIOB 10

Jiaementsl |11 A rpynnsl. 6

Jlab. paboma: bop, antOMUHHA.

1. ITony4enue u cBoiicTBa OOPHOM KUCIOTHI Ne 20.2,

1.1. ITomyyenne 6GOPHOI KMCIOTHI U3 OYpPbI c. 155

1.2. CBoiicTBa GOpHOI KHCIOTHI

2. OkpaleHHbIe epibl Oypbl Ne 20.3,
c. 156

3. CBoiicTBa aJIFOMUHUS JelcTBHe Ha amroMuHuN | No 23.1,




KOHIICHTPUPOBAHHBIX M  pa30aBlIEHHBIX pAcTBOPOB KUCIOT | | c. 166
OCHOBaHUM.
4. IlomydeHue ¥ CBOMCTBA THAPOKCHIA AIFOMUHUS: B3auMojieicTBue ¢ | Ne 23.2,
KHUCJIOTaMU, IIEJI0YaMH, pACTBOPOM aMMHAKA. c. 167
5. Conu antOMUHUS: TUPOIIU3 COJICH aTFOMUHUSL. No 23.3,
c. 167
10. | Dnementsi | Au Il A rpynm.
Jlab. paboma: lllenounple W IIETOYHO3EMEIBHBIC METAJUIbI,
OepuIUTnii, MarHui.
1. B3aumoielcTBE MIETOYHBIX METAJIOB C BOIOU Ne 21.1,
c. 156
2. I'mapoKcuapl WIENOYHBIX METAJJIOB: MoJiydeHue mo peakuuu | Ne 21.3,
0€3BOIHOTO KapOoHATa HATPHSI C TAIICHOW U3BECTHIO. c. 158
3. Conu 1IeI0YHBIX JIEMEHTOB Ne 21.4,
3.1. [Tony4yenue u cBoiicTBa kKapOOHaTa HATPUs c. 159
3.2. MayiopaCTBOpHUMBIC COJIM JIUTUS U KAJTUS
4. CgoiicTBa MarHus : TOPEHHE MarHus, B3aUMOJEHCTBUE C BOJOM ¢ | Ne 22.1,
IIPUCYTCTBUU XJIOPUJIA AMMOHHUS. C. 162
5. IlosryyeHue u CBOMCTBA THAPOKCUAA MAarHUs No22.2,
c. 162
6. Conmm Mmaruus Ne 22.3,
6.1. KapObonatsl Maraus c. 162
6.2. Maraunitammonuiiochar
7. Conu KaJbLiKsl, CTPOHITUS, Oapus Ne 22 .4,
c. 163
11. | DaemenTsl No60uHbIX moarpynn Il -V rpynmn.
Jlab. paboma: Tutan, BaHAAUN U UX COCTUHECHMUSI.
1. CBoiicTBa TUTaHA : B3aNMOACHCTBHE C KUCIOTaMHU. Ne 24.1,
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, KUCIOPOJAOM BO31yXa.
4. CBoiicTBa BaHaIusg Ne 25.2,
4.1. [lonyyeHue M CBOICTBA OKCUA BaHAIUS c.172
4.2. IlonuBa"anaTel ¥ BaHaaMeBas KUCIOTA
4.3. Conu BaHaIMEBOM KUCIOTHI
4.4. TlepoKcUIHBIE COEUHEHUS BaHAIUS
5. CoemnHeHHs BaHaAuWsd B HHU3IIMX CTENEHSAX OKHcIeHHs: | Ne 25.3,
MOCTE0BATEIbHOE B3aMMOJICMCTBHE BaHaJgaTa HATpUsl C IUHKOM, | c. 173
conwio xenesa(ll), nogunom kamus, cynb(hUTOM HATpPHs; MOIYICHUE
THAPOKCHUJIOB COCAMHEHUN BaHAIUs W WCCIICIOBAHHE WX CBOICTB;
OTHOILIEHUE K IEpMAHraHaTy Kajusl; OKUCICHUE Ha BO3YyXeE.
12. | DnemenTHI MO004YHOM moarpynns VI rpynnel.
Jlab. paboma: Xpom, MOUOAEH, BOJIb()paM U UX COSTUHECHHUS.
1. Coenunenus xpoma(ll) Ne 26.2,
1.1. Tlomyuyenume xnopuna xpoma(ll): B3zaumopneiictBue mmuHka c | c. 175

xsopugom xpoma(lll).
1.1. CnoiictBa xjopuga xpoma(ll): B3aumopeiicTBue C aleraTom




HaTpusa; THAPOKCUAOM HATpUs; KUCIIOPOAOM BO3yXa.

2. Coemunenus xpoma(lll) No 26.3,

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

2.2. [lonyuenwue u cBoiicrBa ruapokcuaa xpoma(lll)

2.3. CaoiictBa cozeii xpoma(lll)

3. Coemunenus xpoma(Vl) Ne 26.4,

3.1. CBoiicTBa coseil XpOMOBBIX KHUCIIOT c. 177

3.2. ITonyuenue u cBoiictBa okcuaa xpoma( V1)

3.3 IlepokcuaHblE COEAUHEHUS XpOMa.

4. Monu6aeH, Boiabhpam No 26.5,

4.1. MonuOaeHOBBIH U BOJIb(PPAMOBBII aHTHIPUIBI c. 178

4.2. MonubeHOBbIE B BOJIb(PpaMOBBIE KHUCIOTHI

4.3. Tuoconu u cynbpuasl MOTUOIEHA U BOJIb(hpama

4.4. Boccranosnenue coequaenuii monmoaena(V1) u sBoasppama(V1)

4.5. llepokcuaHbIe COSIMHEHUSI MOIHOIeHA B BoJb(pama

13. | DnemenTsI No00uHOM Moarpynns! VIl rpynnsl.

Jlab. paboma: MapraHen ¥ ero COeIMHCHUS.

1. Coenunenus mapranua(ll). No 27.2,

1.1. Tunpoxcun wmapranna(ll): mnomyudenue, B3aumonelictBue c | c. 186

pacTBOpamMH KUCIOT U LIEI0Yei, OpOMHON BOAOH.

1.2. Conu mapranmua(ll).

2. Coenunenns mapranma(lll) No 27.3,
c. 187

3. Coemgunenus mapranua(lV): momydenue u B3aumopeiictBue c | Ne 27.4,

KOHLEHTPUPOBAHHON  COJISIHOM  KUCJIOTOM, KOHLIEHTPUPOBaHHOW | c. 187

IIeNIOYbl0,  MOAKHUCIEHHBIM  pPacTBOPOM  IEPEKHUCH  BOAOPOA,

LIaBEJIEBON KHCIOTOM.

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

5. Coenunenust mapranna(VlI): momydenwe u cBoiicTBa MaHranara | Ne 27.6,

KaJIusl. c. 187

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

cyapduaa HaTpus, HOAMJAA Kaiud, cylbpura Hartpus, cyibdara | c. 187

xenesa (11).

14. | DaemenTsl no6ouHoi nmoarpynnst VIl rpynnei.

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

JKelie3a, Ko0aabTa, HUKEI.

1. CsoiicTBa »xene3a, KoOajlbTa M HHUKEIA: B3auMoaeictsue c¢ | Ne 28.1,

KOHLEHTPUPOBAHHBIMU M pa30aBICHHBIMU pPACTBOpPaMHM KHCIOT u | c. 190

ienouel Ha XOJIOAy U MPU HarpeBaHUH.

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

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

2.2. T'uapokcun xenesa(lll)

2.3. T'uapokceuna kobanbTa(ll)

2.4. T'unpokcun kobansTa(lll)

2.5. T'unpoxceuna nukens(I1)

2.6. T'uapoxcun wukess(111)

3. Conm xene3a Ne 28.3,

3.1. CoiictBa coseii xene3a(ll) c. 192

3.2. CoiictBa coseii xene3a(lll).
3.3. Tlonyuenue u cBoiicTBa pactBopa deppara (1V)
3.4. ITonyuenue u cBoiicta depparos (VI)




4. CoenuHeHns KOOAIbTA Ne 28.4,
4.1. CpoiictBa coneii  kobOampta(ll):  B3ammopmeiictBue ¢ | c. 194
CEpOBOJIOPOAOM, CYIb(MUIOM HATPHUS.
4.2. Oxcunbl koOanmpTa: TOJYYCHHME W B3aMMOJICUCTBHE C
pa30aBICHHBIMU ¥ KOHIICHTPUPOBAHHBIMU PACTBOPAMU KHUCIIOT.
5. Coegunenus nukess(ll) No 28.5,
5.1. CgoiictBa comneii Hukesi(l1) c. 194
5.2. Okcun aukensa(l11)
6. KoMIuiekcHbIE COeAMHEHHMS JKene3a, KoOalbTa U HUKEIIS Ne 28.6,
6.1. AMMuakaThl KoOaabTa U HUKEIIS c. 195
6.2. I'excanutpurokobansTar(l1) xanms
15. | DaemenThl M0604YHOI moarpynnsl | u |l rpynnsl. 6
Jlab. paboma: Menmb, cepedpo, IMHK, KaAMUN U UX COSAMHCHHUS.
1. ITonyuenue u cBOCTBA MEAU Ne 291,
c. 201
2. Coenunenne meau(l) Ne 29.2,
2.1. [Monyuenwue u cBoiicTBa okcuaa meau(l) c. 201
2.2. Tlonyuenwue u cBoicTBa raoreHu10B Meau( 1)
3. Coemunenus meau(ll) Ne 29.3,
3.1. ITonyuenue u cBoicTBa okcuaa u ruapokcuaa meau(ll) c. 202
3.2. Cgotictsa couneit meau(ll)
4. [lony4eHnue u cBoiicTBa cepedpa Ne 294,
c. 203
5. Coenunenus cepebpa Ne 29.5,
5.1. Okcunbl cepedpa c. 203
5.2. T'anorenusl cepedpa
6. CepeOpenue Ne 29.6,
c. 204
1. CoenuHenns HMHKA U KagMHUS Ne 30.1,
1.1. Okcunasl NIUHKA U KaaMUS c. 207
1.2. T'unpoKcuaIbl IMHKA U KaIMUS
1.3. Cynphuasl HIMHKA U KaIMUS
16. | KomnokBuym: Xumus  wmeramuioB. CTpoeHHe W CBOWCTBA 2
KOMIUIEKCHBIX COeAMHEHU d-2JIEMEHTOB.
17. | Cunre3nl: CoeMHEeHUS METAJLIOB. 10
[5] IlpakTukym 1o Heopranuueckoit xumuu / noj pen. Tperbskosa FO.JI. — M.: Akanemus, 2004.
—384c.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBblie paboThl — He IpeayCMOTPEHBI

2.4 TlepeyeHb y4eOHO-METOAUYECKOT0 o0ecreyeHusi AJIsi CaMOCTOSITeIbHON padoThI
o0y4aromuxcs Mo JMCHUIIHHE (MOYJII0)

[TepedyeHn yueOHO-METOIUYECKOTO 00SCTICUCHHS] TUCIITUTLTUHBI
Ne Bun CPC T10 BBITMOJIHEHUIO CAaMOCTOSITENbHOM paboThI
1 2 3
1 | [Ipopabotka yueOHnoro |l1. Heopranmueckass xumus. YueOHuk./ A.B. IlleBenbkoB, A.A.
(teopernueckoro)  |Jdpo3zgoB, M.E. Tamm; mnoxa.pea. A.B. IlleBenbkoBa.- M.:
mMarepuaa Jlabopatopus 3nanuii, 2021.-586 c. ISBN 978-5-00101-029-6
2. Heopranmueckas xumus. Ilpaktukym/ E.M. Apnamnukosa,




E.JI. demunosa, B.A. Anemun; nox pea. A.B. IllesenskoBa. M.:
JlabGopatopus 3nanuii, 2021.-473 c. ISBN 978-5-00101-031-9

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

4. AxwmeroB, H.C. OOmas u HeEOpraHW4YecKas XHUMHS
[DnekTpoHHbIl pecypc] : yued. — InexTpoH. maH. — CaHKT-
[Terepbypr : Jlamp, 2014. — 752 c¢. — Pexum npocryma:
https://e.lanbook.com/book/50684

5. I'punByn, H. Xumus osmemMeHTOB: B 2 T. (KOMIUIEKT)
[DnexkTponHbIit pecype] : cupaB. / H. I'puaByn, OpHmo A.. —
OnexkTpoH. naH. — MockBa : W3natensctBo '"JlaGopatopus
3ganu", 2017. — 1348 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/94157

6. Heopranmueckas xummsa: B 3-x tomax/ Ilom pen. FO./.
TperbsakoBa: T1: ®U3NKO-XUMUYECKHNE OCHOBBI HEOPTAHUYECKOM
XUMUH: YUYeOHUK JUIS CTY[. BhiciL.yueO. 3aBeacHuit/ M.E. Tamwm,
0. /1. TpetbsikoB; - M: U3natenbckuil neHTp «AkageMusi», 2004.
—240c.

7. Heopranmueckas xummsa: B 3-x tomax/ Ilom pen. HO./.
TperpsikoBa: T2: XuMmusi HenepexoaHBIX IJIEMEHTOB: YUeOHUK
Iuist  cTyn.  BelculydeO. 3aBenmenuit/  A.A.  Jlpozmos,B.IL
3nomanos, [.H. Mazo, ®.M. Cnupunonos; - M: Uznarenbckuit
neHTp «Akagemus», 2004. — 368c.

8. Heopramnmueckas xumusi: B 3-x tomax/ [lom pem. FO.JL.
TpetbsikoBa: T2: Xumus nepexoAHbix 3iemMeHToB Kh.1:
YuebHuk it cTy. BbicuL.yueb. 3aBenenuit/ A.A. JIposznos,B.I1.
3nomanos, [.H. Mazo, ®.M. Cnupugonos; - M: U3znarenbckuii
neHTp «Axagemusi», 2007. — 352c¢.

9. Heoprannueckas xumusi: B 3-x Tomax/ Ilox pea. FO.JL.
TperpsikoBa: T2: Xumus mnepexogHbIXx djeMeHToB KH.2:
Y4eOHuK A5 CTy. BbIcHLy4eO. 3aBeaenui/ A.A. [Ipozmnos,B.I1.
3nomanos, [.H. Mazo, ®.M. Cnupunonos; - M: M3znatenbckuit
eHTp «Axagemusi», 2007. — 400 c.

10. Meroaudeckne peKOMEHAAMA K OpPraHU3aliuu ayAUTOPHOMN
U BHEAyJUTOPHOW (CaMOCTOSATENbHOM) paboOThl CTYIEHTOB:
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). O6mas xwumwus [Tekct]
nabopatopubiii paktukyM. [U. 1] / T. B. Kocteipuna, T. II.
Cropoxenko, B. A. BonpiHkuH ; M-Bo 00pa3oBaHUs M HayKH
Poc. ®enpepanun, KyOanckuit rtoc. yH-T. - KpacHomap
[Kyb6anckuii rocynapctBeHHblit yausepeuret], 2015. - 113 c.

[2] 3aiiues, O.C., VMccnenoBarenbCKuii MPaKTUKyM IO 0OIIen
xumun. [Teker] : yue6HOE mocobue ; M.: U3n-Bo MI'Y, 1994. -
480 c.

[3] ApnmamuukoBa, E.M. COopHHMK 3amad 1Mo HEOPTaHWMYECKOU
xumun. [Tekcr] : ydeOHOoe mocoOue sl CTYJIEHTOB BBICIIUX
yue0. 3aBenenuit/ E.M. Apnamaukosa, I.H. Mazo, M.E. Tamwm /



https://e.lanbook.com/book/50684
https://e.lanbook.com/book/94157

nmox pen. FO.JI. TperbsikoBa; M.: W3marenbckuii UEHTP
«Axanemus», 2008. - 208 c.

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

[5] [pakTuky™ 10 HEOPraHUYECKOH XUMHHU: Yuel. mocodue st
cTyA. Beicul. yueb. 3aBenenuii/ B.A. Anemmn, K.M. Jlynaesa,
A.W. XKupos u ap.; [lox pen. FO.JI. TperbsikoBa — M..:
W3narenscknii neHT «Akagemus», 2004. — 384 c.

6. [IpakTukym o o61Iel 1 Heopranuueckon xumuu [Teker] :
yaeOHOoe mocodue s CTYACHTOB By30B / Anukbeposa JI. 0. u
ap. - M. : BJIAJIOC, 2004. - 319 c. : un. - (Ilpaktuxkym s
By30B). - bubmmorp.: ¢. 311. - ISBN 569101143X

7. MeTtoandeckre peKOMEHIallMU K OpraHu3alliy ay IUTOPHOHN U
BHEAYUTOPHOM (CaMOCTOSATENHHOM) pabOThI CTYICHTOB:
metoaudeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. 89 c.

8. Meronuueckne peKOMEHJAIMK K OPTaHU3aI|H Ay TUTOPHOH 1
BHEAYyIUTOPHOI (CaMOCTOSTENIbHOM) pabOThI CTYICHTOB:
metoanyeckue ykaszanus / coct. T.I1. Cropoxenko, T.b.

[Tounnok, A.B. becianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. 89 c.

[ToaroroBka K TeKyHiemy
KOHTPOJTIO

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

2. Heopranuueckas xumus. Ilpaktukym/ E.W. AppamHukosa,
E.JI. demunosa, B.A. Anemun; nox pea. A.B. IlleBenvkoBa. M.:
Jlaboparopus 3Hanwmii, 2021.-473 ¢. ISBN 978-5-00101-031-9

3. Heoprannueckast xumust. Bonpocs! n 3agaun / E.B. Kapnosa,
E.N. ApnmamnukoBa, I'H. Maszo wu np.; mom pea. A.B.
[IeBenbkoBa. M.: JITaboparopus 3nanuid, 2021.-174 c¢. ISBN 978-
5-00101-030-2

4. AxwmeroB, H.C. OOmas u HeopraHuyeckas XHUMHS
[DnexkTpoHHbIN pecypc] : yued. — InexTpoH. naH. — CaHKT-
[TerepOypr : Jlawp, 2014. — 752 c¢. — Pexum npocryna:
https://e.lanbook.com/book/50684

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

6. Heoprammueckas xumus: B 3-x tomax/ Ilom pem. FO.JI.
TperbsikoBa: T1: OU3NKO-XUMUYECKHE OCHOBBI HEOPraHUYECKOMN
XUMUU: YUeOHUK TSl CTy . BhIci.yueO. 3aBeaeHuii/ M.E. Tamm,
FO. /1. TpetbsikoB; - M: U3narensckuil eHTp «Akaaemus», 2004.
—240c.

7. Heopranmueckass xumms: B 3-x tomax/ Ilom pen. FO./.
TpetbsikoBa: T2: XuMusi HenepexoAHbIX IJIEMEHTOB: YUeOHHUK



https://e.lanbook.com/book/50684
https://e.lanbook.com/book/94157

uis  cTya.  BelcinyveO. 3aBenmenwit/  A.A.  [Ipoznos,B.IL
3nomanos, I'.H. Ma3o, ®.M. Cnupunonos; - M: HU3natenbckuii
eHTp «Axagemusi», 2004. — 368c.

8. Heopranmueckas xummsa: B 3-x tomax/ Ilom pen. HO./.
TperpsikoBa: T2: Xumus mnepexomgHbix siemeHToB Ku.l:
YyeObHuk a1 cTyA. Boicil.yue0. 3aBeaeHuit/ A.A. JIpo3nos,B.I1.
3nomanos, [.H. Ma3zo, ®.M. Cnupuaonos; - M: U3znarenbckuit
neHTp «Akagemus», 2007. — 352c.

9. Heopranmweckas xumus: B 3-x tomax/ Ilox pen. HO.J.
TperbsikoBa: T2: Xumus mnepexomHbIX djaeMeHTOB KH.2:
Y4eOHuk Juist cTyn. BeIcL.y4eO. 3aBencumit/ A.A. Jlpo3mos,B.I1.
3nomanos, I'.H. Ma3o, ®.M. Cnupunonos; - M: HU3narenbckuii
eHTp «Axagemusi», 2007. — 400 c.

10. COopHHK 3a/1a4 10 HEOPTraHWYECKONH XUMHUU: y4ed. rmocobdue
Uit cTya. Beicin ydeO.3aBenenuit / E.M. Apmamuaukosa, [.H.
Mazo, M.E. Tamm; mnoxn pen. FO.JI. TperbsikoBa. — M.:
Wznatenbckuii meHTp «Axamemus», 2008. — 208 c.

11. 3aitne O.C. 3amauu, ynpakHEHHS W BOIPOCHI 110 XHUMUU:
Yuel. mocobue ains By30B. — M., Xumus, 1996. — 432 c.

12. Ceupunos B.B., ITonkosuu I'.A., BacunbeBa .M. 3agaun,
BONPOCHI M YIPAKHEHUS MO OOIIEeH M HEOPraHUYECKON XUMHH.
/MuHck «YHuBepcuterckoe», 1991, — 350 c.

13. MeTtonuyeckue peKOMEHAAINN K OpraHU3alui ay JuTOPHON
Y BHEAYJUTOPHOH (CAaMOCTOSATEIbHOM) pabOTHI CTYIEHTOB:
MeTtonuyeckue ykazanus / coct. T.I1. Ctropoxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3za. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. 89 c.

Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYYalOIIUXCS W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTAMHU 3710poBbsi (OB3) npenocrapistoTcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAIIIH:

JUnist U1 ¢ HapyIIeHUsIMU 3pSHUS:

— B MieyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

Jlnist U1 ¢ HapyIIEHUsIMU CiTyXa:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

3. OoOpa3oBaTe/ibHbIEe TEXHOJIOTMH, NPHUMeHsieMble NMPH OCBOCHUM VCHUIIHHBI
(Momy.Jist)

B cootBerctBumn ¢ tpeboanusimu ®I'OC BO no HampaBieHHI0O «XUMUS» peanu3anus
KOMIIETEHTHOCTHOTO MOAX0/1a MPeyCMaTpUBaET MIMPOKOE HCII0JIb30BAaHUE B yUeOHOM Mpoliecce
AaKTUBHBIX M MHTEPAKTUBHBIX (OpM MpoBeaeHUs 3aHATUN. VHTepakTHBHOE OOy4YeHHE - MyTh K
YIPaBJIEHUIO CUCTEMbI CAMOCTOSITENIEHONU PaOOThI CTYACHTOB.



TexHooTHs UHTEPAKTUBHOTO OOYUYEHHS 3aKJII0YAETCS B TOM, YTO HA MPOTSHKEHUU BCETO
y4e0HOT0 BPEMEHH MPOUCXOIUT OOMEH MHEHHSIMH, BBICTYIIUBAIOTCS M OOCYXKIAIOTCS Pa3HbIC
TOYKH 3PEHUS CTyJIeHTOB. VHTEepakTHUBHBIE METOJbI - 3TO CIOCOOBI IIEJICHANPABICHHOIO
YCUJICHHOTO B3aWMOJCHCTBUS NPENOJaBaTed M CTYJACHTOB IO CO3JIaHUIO0 ONTHUMAJIbHBIX
yCIIOBUH Iporiecca 00ydeHHsl.

Opranuzanus H3y4YeHUs Marepuaiga Kypca OCYIIECTBIISIETCS HAa OCHOBE CHCTEMHO-
NESATEIbHOCTHOTO TMOAX0/Ja U PEKOMEHJAlUWi MO3TaHOTO (OPMUPOBAHUS YMCTBEHHBIX
JNEUCTBUM M MPAKTUYECKUX HABBIKOB pabOThI. [Ipy OCBOCHUU JUCHUILIMHBI UCHOJIB3YIOTCSA KaK
TpPaJWLMOHHbIC, TAK ¥ HOBbIE MEJarornueckue TeXHoJIoruu. JlabopaTopHble 3aHATUS SBISIOTCS
TPAIULIMOHHBIMU TIpH OOyYEHUH B BY3aX U CIOCOOCTBYIOT ()OPMHUPOBAHUIO Yy CTYACHTOB
HABBIKOB IMPAKTUYECKOW PabOThl ¢ XMMHYECKHMHU BEIIeCTBAMHU, 0A30BBIX 3HAHHM, OCHOBHBIX
MBICTUTEIIBHBIX ~ OMNEpaluii, pa3BUTHUIO JIOTUKH. JlabopaTopHble 3aHATHS  SBISIOTCS
CaMOCTOSITENIbHBIMH M HMMEIOT MpOOJIEeMHO-TIOMCKOBBIA xapaktep. JlaGopaTopHas pabora,
BBITIOJTHSIEMAs. CTYJIEHTOM, SIBJSIETCS TPOOJIEMHOW CHUTyallueid M €€ pelIeHHE I03BOJIIET
peann3oBaTh TBOPYECKYIO JAEATEIbHOCTh, Pa3BUTh KOMMYHHMKATHBHYIO CIOCOOHOCTH Ka)KIOTO
CTyJICHTa, HAyYUTh €ro apryMEHTUPOBAHHO BBIPAKATh CBOW MBICIU B MPUCYTCTBUMU IPYTHX,
pa3BUBAaTh HABBIKM DJKCHEPUMEHTAIbHON paboThl. JlabopaTopHbIl MPAaKTUKYM - HCTOYHUK
npuoOpeTaeMbIX CTYJIEHTOM 3HaHUM, HABBIKOB, YMEHHI; CpPEICTBO NPOBEPKHM HCTUHHOCTHU
BBIIBUTAEMBIX TUIIOTE3, PEHICHUS YI€OHBIX M UCCIIEI0BATENbCKUX MTPOOIIEM.

Jiis  moBbimeHuss 3¢G(EKTUBHOCTH Y4YEOHOTO TpPOIecca WCIONB3YIOTCS CIICAYIOIINe
o0pa3oBaTeNbHbIe TEXHOJIOTUHU: HH(HOPMAIMOHHO-PA3BUBAIOIIUE TEXHOIOTUH, HATIPABIIEHHBIC Ha
dbopMHUpOBaHHE CHUCTEMBI 3HAaHUM, 3allOMHHAaHUE W CBOOOJHOE OIEPUPOBAHHE UMHU.
Hcnone3yercss Meton mMpoOIEMHOrO HW3IIOKEHHsS MaTepuaia, CaMOCTOSTENIbHOE H3yYeHHe
JTUTEPATyphl, NMPUMCHCHHE HOBBIX HWH()OPMAIMOHHBIX TEXHOJOTUH JUII CaMOCTOSTEIHHOTO
MOTOJHEHHUsST 3HAHWM BKJIIOYAs HCIOJIb30BAaHHME TEXHUYECKHMX M OJIEKTPOHHBIX CPENCTB
uH(popMaIuK; AEATEIHHOCTHBIE MPAKTUKO-OPUEHTUPOBAHHBIE TEXHOJIOTHH, HAINpaBJICHHBIE HA
dbopMupoBaHHe CHUCTEMBl TPO(ECCHOHATBHBIX MPAKTUYECKUX YMEHUN TpU MPOBEICHUH
AKCIIEPUMEHTAJILHBIX MCCIIEI0BAHMM, 00€CTICUNBAIOIIIUX BO3MOXKHOCTh Ka4YECTBEHHO BBITIOTHSATH
po(hecCHOHANBHYIO IeATENbHOCTh; Pa3BUBAIOIINE MTPOOIEMHO-OPUEHTHPOBAHHBIE TEXHOJIOTUH,
HarpaBJeHHbIE Ha (OpMUpOBaHWE W pPa3BUTHE MPOOJIEMHOTO MBIIUICHUS, MBICIUTEIBHON
AKTUBHOCTH, CIIOCOOHOCTH BHIETh W (HOpPMYIHpPOBATh MPOOIEMBI, BBHIOMpATh CHOCOOBI U
cpeacTtBa IS WX  PEIIEHUS; TEXHOJOTUHM JIMYHOCTHO-OPHUEHTHUPOBAHHOTO  OOydYeHHs,
MO3BOJIAIONINE CO3/1aBaTh WHAMBUAYAIbHBIE 00pa3oBaTEIbHBIE TEXHOJIOTHH, 00ECTIEUYHBAIOIINE
Y4eT Pa3IMYHBIX CIIOCOOHOCTEN O0YyYaromuX, CO3/laHne HEOOXOIMMBIX YCIOBUU JJIsi pa3BUTHUSA
WX UHIUBUIYAJIbHBIX OCOOEHHOCTEH.

JInsi MHBaJIUAOB M JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI MOTYT OBITh
MCIIOJIb30BaHbI oOpa3oBaTenbHbIE TEXHOJIOTHH, MO3BOJISFOLINE MOJTHOCTBIO
WHIUBUIyATM3UPOBATh COJEPKAHUE, METOJABl M TEMIIbl Y4YeOHOU MEATeIbHOCTH, BHOCHUTH
BOBpEMsI HEOOXOIMMBbIE KOPPEKTHBBI, KaK B JEATEIbHOCTh CTyACHTAa-UHBaIHAA, TaKk U B
JEeSTEIbHOCTD MPENo/1aBaTes.

Bun 3anaTus Hcnonb3yeMbie MHTEpAaKTUBHBIE TEXHOJIOTUU | KonmuecTBo
4acoB
JlaGopaTopHbie pabOThI becenpl, pa3bop cuTyarmuii, mpe3eHTALUS 204
pa3paboTok, KOH(DEepeHIINH
Hroro 204

4. OueHo4YHbIe CpeACTBA JISl TeKYLero KOHTPOJIsl yCIIeBAeMOCTH M IIPOMEKYTOYHOM
aTTecTalMu.



B cootBerctBrun ¢ IlosmokeHMEM O NMPOBENEHUM TEKYIIErO KOHTPOJS YCHEBAEMOCTH U
IPOMEXYTOUHOW arrectauuu obOydatonmxcsi Kyol'Y um ero ¢unmanos, Tekymuii KOHTpPOIb
YCIEBAEMOCTH CTYJEHTOB IIPOBOJUTCS B LENSIX COBEPIICHCTBOBAHUS U HENPEPBIBHOTO KOHTPOJIS
KadyecTBa 00pa30BaTEILHOTO MPOLIECca, MPOBEPKE YCBOCHUS YUeOHOr0 MaTepHrasa, akTHBH3AIUN
CaMOCTOSITENIbHOW paboThl CTyA€HTOB. TeKyIuii KOHTPOJIb 3HaHUI CTYJEHTOB OCYLIECTBISETCS
IIOCTOSIHHO B TE€YEHMU Y4eOHOro roja. Buibl Tekyliero KOHTpOJS: YCTHBIM ONPOC U pELICHUE
pacyeTHbIX 3ajad, 3al[UTa JAOOPaTOPHBIX pabOT, KOJUIOKBUYMBI B paMKax IpPOBEICHUS
n1abopaTopHbIX padoT, MpOBEpKa 3HAHHIA 110 PE3yJIbTaTaM CAMOCTOSTEILHON padOThI CTY/AEHTOB,
OLICHKA aKTUBHOCTHU CTYJCHTA HA 3aHATHUSAX.
OCHOBHBIM BHJIOM TEKYILEro KOHTPOJIA 3HAHUH CTYJIEHTOB OYHOH (PopMbI 0OydeHUs
ABJIAETCS. BHYTPUCEMECTpPOBAs arTecTalus, KOTOpas IPOBOAUTCS OAWH pa3 B CEMECTp B
00s13aTEIbHOM TIOpSAJKE Ha BCEX KypcaX B COOTBETCTBHM C TpauKoM ydeOHOro mporiecca
JAHHOTO CEMECTpa M 3aBEpIAETCs HE II03]HEe, YeM 3a Mecsil J0 Hadajga MPOMEKYTOYHOU
aTTeCTaluu.
IIpomesxyTouHas arTecTanys NPOBOJUTCS IO JAHHOW AMCLUILIMHE B (hopMme 3aueTa.

el ¥ MPOMEKYTOYHOM aTTeCTAlMHU

CTpyKTypa OLIeHOUYHBIX CPeCTB JJIsl TEK

Kox n HanmenoBaHue

HauMeHnoBaHMe OIIECHOYHOTO CpeAcCTBa

Ne Pe3ynbrarel 00y4eHus
/I HHARKATOPA (B cootBeTcTBHH C 1. 1.4) Texymuii KOHTPOJIb Hpomexyroumas
(B cooTBeTcTBHH C 1. 1.4) aTTecTalus
HOIIK-2.1. PaGotaer ¢ | 3HaeT npaBuiaa TeXHUKH | becena, ycrHblil n Bompoc Ha 3ayere
XUMHUYECKUMU 0e30macHOCTH npu IHCEMCHHBIi OIpPOC
BEIIECTBAMU ¢ | paboTe ¢ XUMUYCCKHMHU
COOJIIOIGHHEM  HOPM | BeUIeCTBAMH
TEXHUKHU 0€30MIaCHOCTH | Pa3UYHOHN MPUPOIBI
VMmeer pa6OTaTI> ¢ | JJabopaTtopnas pabora, Bompoc Ha 3auere
XUMHUUYECKUMHA 3aluTa OoT4cTa 110 -
BeLIECTBAMY c nmabopaTopHOii paboTe
COOIIIOJIEHHEM  HOPM
TEXHUKHU
0e3omacHOCTH Ha
OCHOBE
1 [IPECTaBICHUI 0
XUMHYECKUX u
bu3nueckux
CBOMCTBax
HCCIENYEMBIX
COETUHEHUN.
Bianeer  HaBbikamu | JlaboparopHas pabora, -
6630HaCHOFO 3almTa OT4ucTa 110
06paHJ;eHI/I$I c nabopatopHo# paborte
XAMHAYECKUMU
COCIUHEHUAMU u
1a00paTOPHBIM
00opyoBaHHEM
HOIIK-2.2. 3HaeT  CTaHJApPTHBIE | 3allKMTa OTYETA [0 Bompoc Ha 3a4ere
Cunte3upyer BeliecTsa IPUEMBI CHHTe3a | 1abopaTopHoii pabote
Y MaTepualibl pa3HOM HEOPraHMYECKIX
TIpHPOJIBI BEIIECTB u
2 | MCHOMb3OBARMCM MaTepuanoB, 0a30BbIe
VMEIOIIMXCS
METOIK 5 CcHenuaibHBIC
JKCIIEPUMEHTAJIbHBIE
METO/IBI CHHTE3a

COE€IMHEHUI




Pa3JIMIHBIX KJIACCOB.

VYmMmeer MPOBOJIUTH
CHHTE3
HEOPTraHUYECKHUX
BCIIECTB i1
MaTepHuasoB o

3aJaHHON  METOJHKE,
Ha OCHOBE aHalu3a
CTPYKTYpBI U CBOMCTB

COEeIUHEHNN
noxboupare Hauboee
ONTUMAJTEHBIC
METOTUKH CUHTE3a
[[EJIEBOTO  TIPOJIYKTA,
OIICHHUTH BBIXO]I
[EJIEBOTO  TIPOJIyKTa
P HEOPTraHUIECKOM
CHUHTE3€, OOBSICHUTH

BO3MOJHBIC MIPUYNHBI

JlabopaTopHnas paboTa,
3alllUTa OTYeTa 0
nmabopaTopHOii paboTte
3amanus s
CaMOCTOSITEILHOTO PEIICHHS

Bompoc Ha 3auere

€ro OTJINYMSA OT
TEOPETUUECKHU
BO3MOKHOT'O
Bnaneer HaBbIkaMHu | JlaboparopHas pabora, Bompoc Ha 3auere
aHaJIn3a u 3aluTa oT4yeTa 110
nabopaTopHOit paboTte
IUIAHUPOBAHUS 3axanms s
BKCHepHMeHTa’ CaMOCTOATEIILHOTO PCHICHUA
HaBBIKAMH
odopMIIeHHUS
MPOTOKOJIOB
HEOPTraHUYECKOT O
CUHTE3a
NOIIK-2.3. IIpoonut | 3Haer MeToAbl | Jlaboparophas pabora, Bompoc Ha 3auere
CTaH/APTHBIC SKCIEPUMEHTAJIbHOro | 33MWTa OTIeTa Mo
onepauuu IS | yecrie1oBaHus gz6ggz:{op;;n pabote
OTpCC/ICHHA COCTABA H  CBOWCTB | woromr

XHUMHUUYCCKOI'0 COCTaBa
BCIICCTB U MaTCpUaIOB
Ha UX OCHOBEC

XUMHUYCCKUX BCIICCTB
U MaT€puajioB Ha HX
OCHOBC

CaMOCTOATCIIbBHOTO PECHICHUSA

Ywmeer KOPPEKTHO
UHTEPIPETHPOBATH
pEe3yJIbTATHI
onpeaeeHus
XUMHYECKOI0 COCTaBa
u ¢buzuko-
XUMHYECKHIX
XapaKTePUCTUK
HEOPTraHMYECKUX
BEIIIECTB u
MaTepHaJoB

JlabopaTopHast paboTa,
3aIlInTa OTYeTa 110
nabopatopHo# paboTte
3amauus 1
CaMOCTOSTEILHOTO PELICHHS

BOl'[pOC Ha 3a4€TC




Bnaneer JlabopaTopHnas paboTa, Bormpoc Ha 3auere
CTaHaPTHBIMHU 3alUTa OTYETA I10
nabopaTopHOit paboTte
MHCTPYMEHTaIbHBIMH | o
afaHus IS
METOAAMU CaMOCTOSITEILHOTO PEIICHHUS
HUCCICOO0OBAHUS
HEOPTaHNUYCCKUX
BCIICCTB nu
MaTCpHaJIOB
HMOIIK-2.4. Uccnenyer | 3HaeT TEOPETHUYECKUE | 3aLIMTA OTYETA [0 Borpoc Ha 3aueTe
CBOMCTBA BCIIICCTB U OCHOBBI METOJIOB ﬂ"]~60paT0pI'IOI‘/II pa60Te
MaTepHaloB ¢ | ompenenenus Sz
CaMOCTOSITEILHOTO PEIICHHS
HCHOJIb30BAHNEM XHMHYECKOTO COCTaBa
COBPEMEHHOT0 . CROMCTR
Hay4HOI0
HEOPTaHUYCCKUX
00opymoBaHUSI
BCIICCTB n
MaTCpHaJIOB

YMmeer OCyLIECTBUTH
BBIOOpD METOAMKU U

JlabopaTopHnas paboTa,
3allInTa OTYeTa 10
nabopaTopHOit paboTte

BO]'[pOC Ha 3a4€TC

HE00X0UMOro 3

alaHus JIs1
11abopaTopHOro CaMOCTOATENHHOTO PEIeHHS
obopynoBaHust A
HUCCIICOO0BaHUA
CBOIWCTB BEUIECTB U
MaTCpHaIoB
Bnaneer HaBrikamMu JlabopaTopHnas paboTa, Bompoc Ha 3auere
pPaBOTHI ¢ 3AIHTA OTHETa 110

nabopaTopHOit paboTte

COBPEMEHHBIM 3anaHus 11a
000py1I0BaHHEM CaMOCTOATENHLHOTO PEIEHH S
XUMHYECKON
naboparopuu npu
peeHun

MPAKTUYCCKUX 3aaaY

TunoBbie KOHTPOJIBbHBIC 3aJaHUSI MJIH HHbIE MaTePHAJIbl, HEO0X0AMMBbIE 1JIS1 OLCHKH
3HAHMIi, YMeHMii, HABBIKOB U (/M) ONBITA AeATEIbHOCTH, XapAKTePHU3YIOLIUX ITANbI
(¢opmMupoBaHus KOMIIETeHIIHI1 B polecce OCBOEHUsI 00pa30BaTeIbHON MPOrpPaMMbl

4.1. 2. Ilonnusiii nepeuenv 1a60pamopHvix pabom u KOHMPOIbHBIX 60NPOCO8 K HUM:

| cemecTp

JladopaTopnasi paGora Nel

Tema: «3HakomMcTBO ¢ padoToil B xumu4eckoii jadoparopun: IlpaBuia 6e3onacHocT npu
padore B Jjaboparopuu. OCHOBHbIe NpHeMbl padOTbl B XMMHUYECKOW Jadoparopuu.
XuMHYecKHe T0Cyda, peaKTHBbI, HarpeBaTejbHble npudopbl. Ilpumembl nposeneHus
XUMHUYECKOTI'0 IKCIIEPUMCEHTA).

1. HazoBurte HU3BCCTHYIO Bam NoCy Ay U3 TOHKOI'O CTCKIJIA. KakoBo ec Ha3znauenue?

2. J1ns M3rOTOBIICHUS HEKOW XMMHUYECKON MOCYbI UCIIONIB3YETCs TOJICTOE cTekio. HasoBure Ty
MOCY/y U OTIpe/IeTIUTE €€ Ha3HAaUCHHE.




3. Kakas dapdopoBas mocyaa ucmnosnb3yeTcs B XUHMHYECKOH J1a00paTOprn M KaKOBBI 00JIACTH €¢
MMPUMCHCHUS.
. [lepeunciure u3BecTHYIO Bam MepHyt0 mocyy.

. KakoBs!I ipaBuita paboTsl ¢ mocyoi Ha nutugax?

4

5

6. Kak MOXHO OYHCTUTH MOCYAY OT BAaKyyMHON CMa3Ku?

7. Onummre Npouesypy MbIThsl U CYIIKH XUMHUYECKOH MOCYbI.

8. KakoBbI mpaBmita MpUroTOBICHUS XPOMOBOM cMecH?

9. Kakue Bam n3BecTHBI Tpajialliil YUCTOTHI PEAKTHUBOB?

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

11. IlpuBeaure npaBuiIa U3MEHEHUS U CMEIIEHUSI XUMUYECKUX PEAKTHBOB.

12. Kakue HarpeBaTenbHbIC MPUOOPHI UCIOIB3YIOTCA B JIAOOPATOPHOU MPAKTHKE M KAKOBBI UX
0COOEHHOCTH?

13. Chopmynupyiite npaBuia B3BELIMBaHMSL, UCIIOJIb3YEMble B XUMHUECKOH J1a00paTopuu.

14. Kax npaBuipHO HarpeBaTh IPOOUPKY, INIOCKOIOHHYIO ITOCY/TY, KOJIOBI.

15. Kax ynapusatot pactBop?

16. Kakue oxnaxaatomue cMecu Bam U3BeCTHBI U KaKOBBI T'PAaHULIbI UX IPUMEHEHUS ?

17. Kakue npuGopsl HCHOIB3YIOTCS B J1a0OPAaTOPHOM MPAKTUKE AJIs IOJTyUYEHUS T'a30B.

18. Ommmute ycTpoiicTBo anmapara Kumma u nporeaypy 3apsaku anmnapata Kumnma. Jlns gero
OH IIpe/IHa3HaueH?

19. Kakue crioco0sl coonpanwmst ra3oB Bam u3zBecTHbI?

20. Kak oumimaroT u oCymaroT ra3bl B jaboparopun? KakoBbl KpUTEpHUH MPaBUILHOTO MOI00pa
ocymurens 1 ra3os? [Ipuseaure npumepsl.

JlabopaTopnasi paGora Ne 2

Tema: «MeToabl 0UMCTKHU BelIeCTB)

1. [loueMy mpu nepekpucTaUIM3allMd PacTBOP HArpeBalOT MOYTH A0 KUIIEHUS, XOTS T'OTOBST
HACBIIIEHHBIM TIpHU Temmeparype 60 °C?

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

3. [Touemy npu nepeKkpUCTAIUIM3ALUHN IPOUCXOIUT OYUCTKA OT PACTBOPUMBIX ITpUMeEcen?

4. Kakue conu Heb3s pa3AeauTh METOJOM MEPEKpUCTAIIIU3ALNN?

5. Kakux nmorepp Hemb3st U30€XaTh B MPOIECCe EPEKPUCTAILTAZAIIHN ?

6. [Touemy npu oxJaxxJA€HUU pacTBOpa HEOOXOAUMO TIepeMeNTnBanue?

7. Becerna i Hy)KHO OXJIaKIaTh PaCTBOP JI0 BO3MOKHO Ooiiee HU3KOM Temneparypsi? [Touemy?
8. 3aueMm ymapuBalOT pacTBOp B cCiyyae COJed ¢ MajJoil 3aBUCUMOCTBIO PacCTBOPUMOCTU OT
TeMITepaTypbl?

9. 3aueM 100aBISAIOT KUCIOTY MPH ONPEAETICHUN YUCTOTHI AUXpomara Kainus?

10. ITouemy BbIMaar0T KpUCTAILIBI IPHU BHICAIIMBAHUN?

11. Kakue BemiecTBa 1 OT KaKHX MpUMecei MOXKHO OYHCTUTh METOJIOM CyOnuMariu?

12. 3auem npu OUUCTKE MO/a JOOABISIOT MOAU Kaus?

13. Kakoro 1nisera napsl noga?

14. Ot kakux npuMecen HeNb3s OUUCTUTH BOLY TPOCTON MEPETOHKOM?

15. Cmech KakuX )KUIKOCTEN HEb3s Pa3fe/InTh NEPErOHKON?

JlaGoparopHasi padora Ne 3

Tema: «Onpenene}me IKBUBAJICHTOB MPOCTBHIX U CJ0KHBIX BEIIECTB).



. Uto Ha3bIBaeTCs DKBUBAJICHTOM BeliecTna?

. Uro Takoe (hakTop 3KBHUBAJICHTHOCTU?

. Kak BBIUMCIINTE MOJIIPHYIO MacCy SKBHBAJICHTOB BEIECTBA.

. [ToueMy MosipHast Macca 3JeMEHTa MOCTOSIHHA, a SKBUBAJICHTHAS Macca MOYKET H3MEHSITHCS?

. Kak onpeessiroT S5KBUBaJICHTHI TPOCTHIX U CIOYKHBIX BEIIECTB?

. Kak paccunrars MonsipHbIii 00BEM 3KBUBAJICHTOB I'a3000pa3HOTO BemiecTBa?

. Kakue BenmInHbI XapakTepU3yIOT ra30BO€ COCTOSIHUE?

. Kak MOXHO omnpenenuTh SKBUBAICHTHI MPOCTBIX M CIOXKHBIX BEIIECTB AKCIEPHUMEHTAIHHO?
OnumuTe METOAMKY YKCIIEPUMEHTA.

9. TIlpemnoxure mabopaTopHOoe O00OpyIOBaHHE, HEOOXOAMMOE ISl SKCIEPUMEHTAIHLHOTO
OTIPEICIICHNUS] SKBUBAJICHTOB BEIIIECTB.

10. Kakue metozpl onpeneneHus: 3KBUBAJICHTOB BEIIECTB BaM W3BECTHHI? OINUIIUTE TPAHUIIBI
NPUMEHEHHS KaXI0TO METO/Ia.

01NN AW —

JlabopaTopnasi padora Ne 4

Tema: «OnpeneneHue aTOMHOI Macchbl MeTAJIa M MOJIEKYJISIPHOM Macchl ra3a

1. Yto Takoe 3JIeMEeHT, aTOM, MOJIEKYJIa, IPOCTOE BellecTBO? B ueM paznuyue 3TUX MOHSATHI.

2. Kakyto napopmarnuro Hecet popmyia Bemecra?

3. Uem oTnuyaroTcsi mpocTeimias (d3Mmmupudeckas) U HUCTUHHAS (MOJeKylspHas) ¢opmyna
BeliecTa?

4. ChopmynupyiiTe OCHOBHBIEC 3aKOHBI aTOMHO-MOJIEKYJISIPHOTO YYEHHUS U YKKUTE IPAHUIBI UX
MPUMEHUMOCTH.

5. Kak mpumeHsieTcs 3aKOH COXpaHEHHS MacChl B pacueTax IO ypPaBHEHHUSM XUMHYECKUX
peakiuii?

6. [Touemy 17151 XUMHUYECKHX MPOILIECCOB BEPEH YACTHBIN Cy4ail 3aKOHA COXpaHEHUSI MaTepPUH —
3aKOH COXPaHEHUs MacChl?

7. O0bCHUTE pa3IuyKe MOHSATHI: «Macca aToMa» U «OTHOCHUTEIbHAs aTOMHAs Maccay.

8. UeM OTIHMYAIOTCS TOHITHS «MOJSIpHAs Macca» M «OTHOCHUTENIbHAS MOJIEKYJISpHAs Maccay.
[ToueMy YHCIIEHHO 3TU BEIMYMHBI COBMAAAIOT?

9. B xakux equHUIAX U3MepseTcs (pu3muecKkas BeTMYNHA — KOJIMYECTBO BEIIECTBA.

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

11. Ilepeuncaure METOBI ONPEIEIEHUS MOJISIPHBIX MACC Ia30B.

12. OnuimuTe MOCTaHOBKY 3KCIEPUMEHTa U J1abopaTopHoe 00OpYyI0BaHUE, HEOOXOAUMOE IS
AKCTIEPUMEHTAIBHOTO OTPEICTICHUsT MOJISIPHOM MacChI rasa.

13. Chopmynupyiite mpaBwio [iononra u Ilth u oOBSCHUTE e€ro mNpPUMEHEHHE IS
AKCTIEPUMEHTAIBHOTO OTPE/ICICHUsI aTOMHON MacChl METaJlIa.

14. Ha xakoM (u3MYECKOM 3aKOHE OCHOBAHO SKCIEPUMEHTAJIbHOE OMNpeAeTIeHHE aTOMHOMN
Macchl MeTtayia?

15. OnumuTe NOCTAaHOBKY SKCIEPUMEHTA JJIsl ONpeAeeHUs aTOMHOM Macchl MeTaiia. Kakue
OTPaHUYCHUS CYIIECTBYIOT JJISl IPUMEHEHUS TaHHOTO MeTo/1a?

JlaGopaTtopHas padora Ne 5

Tema: «XumMnuyeckas rTepMmoAnHaMuKa. OnpeaeneHne JHTANbINH XUMHYECKUX PeaKIuii».
1. Oxapakrepusynre, 4YTO SBISAETCSA MPEAMETOM U3YUEHUS TEPMOXUMHH U TEPMOAUHAMUKHU? UTO
MIO3BOJIIET IPEJICKA3bIBATh XMMHUUECKAsl TEPMOAMHAMUKA B OTHOILIEHUN XUMUYECKUX PEAKLIUMN?
2. B yem paznmnuue MEXIy H30JIMPOBAHHBIMH, 3aKPBITBIMH M OTKPBITBIMU CHCTEMaMH?
[TpuBeauTe mpuMepsl Uil KaKIOTO W3 MEPEUUCIICHHBIX THUIIOB CHUCTeM. MOXHO JH KOJOy ¢
pacTBOpPOM, B KOTOPOM IIPOTEKAET XUMHUYECKasl pEaKIUsl, OTHECTH K CHCTEMaM 3aKpbITOro Thma’?
Hmeer 1 ipu 3TOM 3HaueHHE (a30BOE COCTOSHUE PEareHTOB U MPOAYKTOB peakiuu?



3. OObsicHHUTE, MMOYEMY HEb3s OINpPENENIUTh AOCOIIOTHYIO BEJIWYMHY BHYTPEHHEHW >HEpPruu
CUCTEMBI?

4. MoxHo 1M 3aKkoH l'ecca cuuTaTh CIEACTBHEM IIEPBOrO 3aKoHa TepMoaMHaMukHu? Kakue
OTPaHUYEHUS HAKIIAJBIBAIOT HA MOHATHE «TEIUIOBOU 3 dekT peakuun»? Kak onpenenstor 3HaK
TETUIOBOTO (P eKTa Ha OCHOBE TEPMOAMHAMUYECKON U TEPMOXUMHUYECKON CHCTEM 3HAKOB?

5. Kakue ycinoBus B TEpMOJMHAMHKE HA3bIBAIOT CTaHAAPTHBIMU? MOXHO JIM CKaszaTh, 4TO
M3MEHEHUE SHTAIbIIMU, HalileHHoe npu nasiaeHuu 1 atm u temneparype 400 K, otHocures k
CTaH/IapTHBIM YCIOBUSIM?

6. Kak MOXXHO BBIpa3uUTh B3aUMOCBSI3b MEXAY TEIUIOTOM, MAaccOll BEIECTBA M HU3MEHEHHEM
TEMIEPATypbl CUCTEMbI? ECIM OJHO U TOKE TEJIO HarpeBajoCh IIPU Pa3HbIX TEMIEPATYpPax, HO
BennunHa AT Bo Bcex ciydasix Oblia OJJUHAKOBOM, TO OyIET JIK P STOM OJMHAKOBOW BEIHYMHA
q?

7. OnuiuTe KOHCTPYKIMIO KaJopuMmeTpa — Mpubdopa Uid HW3MEpeHus TeIoBbIX 3((eKkToB
XUMHUYECKHX peakuuid. Kak mpou3BoanuTCs B HEM M3MepeHue TernoBoro s dexra peakuun? Yo
03HAYaeT IOHATHE «TEIJIOEMKOCTh KaJIOPUMETpa», KAaK €€ MOXKHO ONpEICIUTh U Kak €e
3HA4YEHUE UCIOJIb3YIOT IIPU BBIUMCIIEHUH TEIUIOBOrO 3 dexTa peakuun?

8. Eciiu m3BecTHBI 3HaYeHUs SHTAJIBINI 00pa30BaHMs BCEX BEIIECTB — YYaCTHUKOB PEaKLUH, TO
MOYKHO BBIYHCIIUTh U3MEHEHHE SHTAJBIIMU B Pe3yJibTaTe peakuu (SHTaJIbIHUI0 peakuuu). Kakos
nopsanok Beruncienns AH® peaktmn? Kakyio ponb IpH BBIYHMCIEHHH 3TOH BEIMYUHBI MTPAIOT
cTexuoMeTpuieckrue K03pGULueHTs! B ypaBHEHUH peakiuu?

9. B cnpaBouHbIX TabiaMIAaX HPUBOAATCS 3HAYEHMs CTAHAAPTHBIX SHTAIBNUN 00pa3oBaHUs
BEILECTB, KOTOpBIE CIPABEJIMBBI TOJBKO IpPU CTaHAAPTHBIX ycioBuax M T=298 K. Kak
TMOCTYHAIOT HPU BBHIYUCIEHHM SHTaIbImil peakimit AHr, mporekarommx mpu TemmepaTypax
ornumuHblXx oT 298 K? Ilpm 3amaHHON TemmepaType BEIIECTBO MOXKET HAXOJIUTHCS B HMHOM
¢azoBom cocrostann, yem npu 298 K. Kak yumtsiBatoT (ha3oBble mepexoabl IpU BBIYHUCICHUU
BemmanH AHOr?

10. B kakux cucTeMax SHTPOIHUS MOXKET OJAHO3HAYHO OINpEAEIATh HANpaBICHHUE MPOLECCOB U
KakoBa (pOpMyIHpPOBKA BTOPOT0O 3aKOHA TEPMOJIMHAMUKH JUIsl JAHHOTO TUIA cUCTEM?

11. IlpuBeaure ypaBHEHUs, SIBISIIOIIMECS OCHOBOM i ompexaeneHus sHepruu ['mb6ca. s
KaKUX CHUCTEM M IpOIecCOB ynoOHO Hcmonb3oBaTh sHepruio [mb6ca? Kak Bemmumna AG
orpezesnseT HalpaBIeHUe CaMOIPON3BOIbHBIX MPOLIECCOB U COCTOSIHUE PaBHOBECHA?

12. KoHueHTpaluuy BelecTB WM NaplMajbHbIe JaBJIEHUS B CUCTEME B HCXOJHOM COCTOSIHUU
MOTYT OBITh 3aJlaHbl HPOM3BOJBHO. {71 3TOr0 COCTOSIHUS MOYKHO BBIYHCIUTH BEIMUUHY Q
(OTHOIIEHME KOHLEHTpalMid BEIIeCTB WJIM MapUUajdbHBIX JaBieHU razos). Kakyro
UHOPMALIHIO MOXKHO MOJYyYUTh, conocTanisasd 3HaueHust Q u K g ogHo# 1 Toit ke cucremsl?
KakoBa B3aumocBs3h Mexay AG (HectammapTble ycrnosus) 1 AG® (cTammapTHble ycioBus)?
Ipu kakoM 3HaueHuH Q ycTaHABIMBAeTCs paBeHCTBO AG = AG??

13. HWcnonb3ys ypaBHEHHE AG® = AH® — TAS® nns KauyecTBEHHOH OLECHKH HanpaBJICHUS
CaMOIIPOMU3BOJIBHOTO IMPOTEKAHUsl XMMHUYECKOW pEakLMU, MPHUHITO BBIACIATH M COINOCTABIIATH
pOJIb «OHTAIBIUMHOTO (hakTopay M <«AHTponuiHOro ¢akropa». IlokaxkuTe, Kak y4eT 3TUX
(akTOpOB MMO3BOJISET MPEACKA3aTh HAIPABICHNUE PEAKIIUU [IPU Pa3HbIX TeMIlepaTypax: HU3KUX U
JI0OCTaTOYHO BBICOKMX. [IpuBeanTe mpuMepsl peaklinii, KOTOpblE U3MEHSAIOT CBOE HAIlPABIICHUE C
MOBBILIEHUEM TEMIIEPATYPHI.

14. B 4eM COCTOST OCOOEHHOCTH METOAMKH BbIumcieHUs Beamanabl AGC Ui XuMHYecKnx
peaxkuii, MpOTEKalluX B BOJHBIX pacTBopax? UTo BbIpa’kaeT HHTErpaibHas SHTAJIBIUS
pactBopeHusi BemiecTB? Kak ompenensitoT (yHKIUU COCTOSHUS OTHEIbHBIX BHUJOB HOHOB B
BOJIHBIX pacTBOpax?



JlabopaTtopuas padora Ne 6

Tema: «Xumuyeckass KuHHeTHKAa. CKOpPOCTh XHMHYECKHX peakuuii. XumMHYecKoe
paBHOBecHe»

1. Anst uccneoBaHusi KHHETUKU PEAKIUN TPUMEHSIOTCS pa3InyHble (PU3UUECKUE M XUMUUECKUE
Meroasl. [IpuBenure npuMepsl Tpex peaklUui, Mg KaKI0M U3 KOTOPBIX YKaKUTE, KaK MOKHO
CIEIUTh 3a XOJOM €€ MPOTEKaHUS MU Ha OCHOBAHUU KaKMX M3MEPEHHH MOXKHO OIPENEIATh
cKOpocTh 3TOM peakuuu. IlogOepute npumepsl TakuM 00pa3oM, 4TOOBI AJI KaXKJIOr0 U3 HUX
MOYKHO OBLIO yKa3aTh CBOIO METOJMKY. [lJI1 OTHOrO U3 MPUBEJECHHBIX BaMU IIPUMEPOB YKAXKHUTE,
KaK Ha OCHOBAaHUU DKCIEPHUMEHTAJIbHBIX U3MEPEHUN OCYILECTBIISIETCS ONPEACIICHNE KOHCTAHTHI
CKOPOCTH pEaKLUU.

2. Ilepeuncnure GakTOpbl, BAUSAIOIINE HA CKOPOCTh XMMUYECKOH peaKIiH.

3. B ueM OCHOBHOE pa3nu4Me B MOAXONAX K ONHCAHUIO XMUMHUYECKUX PEaKLUUN B XMMHYECKON
TEPMOJUHAMMKE U XUMHUYECKON KnHeTuKe? [loueMy BBIBOX BBIPaKEHUS Ul pacueTa KOHCTaHTbI
pPaBHOBECHSI PEAKIIMM U3 KHHETUYECKUX JaHHBIX HA OCHOBAHWU PAaBEHCTBA CKOPOCTEH NMPSAMON U
00paTHO# peakiuii He BepeH?

4. Kak ckaxyTcsi Ha 3HAQUE€HUM KOHCTAHThl CKOPOCTH Cleayroliue (GakTopbl, BIUAIOIINME HA
CKOPOCTb p€aKLUU: Pa3IMYHble HAYaJIbHBIE KOHLEHTPALUN PEarupyroINX BEIIECTB; U3MEHEHUE
TEMIIEpaTypbl, BBEICHHE pPA3JIMYHBIX BEIIECTB, CMEHA PACTBOPHUTENS; H3MEHEHHEe OoO0bheMa
cucTeMsl?

5. llpu m3yuyenun kuHeTHKH peakuuu A + B + 2C = D Obuio 0OHApYKEHO, 4TO CKOPOCTh
peakuuu (BIAlIM OT COCTOSIHUSI PAaBHOBECHUS) IPHU YBEJIMYEHMM KOHILIEHTpalmuu A B 2 pasa
BO3pacTaeTr B 4 pasa, HE 3aBUCUT OT KOHLEHTpauuu B u Bo3pacraeT B 3 pa3a npu yBEIMUEHUU
KOHLEHTpaluu ¢ B 3 pa3a. Hanumure kuHeTn4yeckoe ypaBHEHUE JaHHON PEAKIIUH.

6. Kak 00BSICHUTh yBeIHYEHNE CKOPOCTH PEAKIMH MTPU TOBHIIICHUH TEMIIEPATypPhI?

7. TloueMy Npu MOBBILIEHUU TEMIEPATypbl CKOPOCTh PEAKIMH YBEIWYUBACTCS HE3aBUCHMO OT
TOT'0, POXOJIUT OHA C BBIJEJICHUEM WM C OTJIOLUIEHUEM TEIIOThI?

8. OxapakTepusyiiTe NOHATHE «IHEPrusl akTuBauuW». CyIIeCTBYET JIM CBSI3b MEXIY IHEprueut
AaKTUBALlUM M M3MEHEHUEM DHHTAIbNuU peakuuu? Kak BBIIIOJHUTh OSKCIEPUMEHT IS
OTIpeieNIeHUs] DHEPTUH aKTHBALMN KOHKPETHOM peakuun?

9. IlpennoxuTe METOIbI SKCIIEPUMEHTAIBHOTO ONIPEAETICHHS MOPSIIKA PEaKLIUH.

10. Kakue 3HaueHMst SHEPrUil aKTUBALUU JOJDKHBI UMETh XUMHUECKUE PEAKLIUH, YTOOBI I HUX
BBINOJIHSIOCH mpaBwio Bant-I'opda 00 yBenmuueHUM CKOpPOCTH peakuuu B 2-4 pasa Ipu
yBEIMUYEHUU TemrepaTypsl Ha 10 rpagycoB? YkakuTe HMHTEpBaIbl TEMIIEPATyp, B KOTOPBIX
ko3 uurent Bant-I'opda nocrosiHeH.

11. Ilepeuncnure NPpUYKMHBI YCKOPEHUS PEAKLIUU T€TEPOTreHHBIM KaTaIu3aTOPOM.

12. Ilpeanoxxute BO3MOKHBIH MEXaHU3M OKUCIIEHUS aMMHUaKa Ha IUIaTHHE KaK KaTajau3aTope.

13. Ha3oBuTe nMpu3HAKU CUCTEMBI, HAXOASIIEHCS B COCTOSHUN XUMHUYECKOTO PABHOBECHS.

14. CoBOKYNHOCTh KaKMX M3 MEPEYHMCICHHBIX (PAaKTOPOB OIpPEIENsieT BEINYMHY KOHCTaHTHI
paBHOBECHSI: IPUPOJIa PEarupyroIIuX BEIIECTB; UX KOHLEHTpalus; oOIlee JaBlieHue; Hajaudue
KaTajau3aTopa; TeMIleparypa; MyTb, 0 KOTOPOMY CHCTeMa jaocTuraer paBHoBecusi? Kaxyro
MH(OPMALIMIO 0 XMMHUYECKOI peaKIiy MO3BOJSEeT MOIYYUTh 3Ta BenuunHa? HazoBure dakTopsl,
MO3BOJIAIONIME CMeElaTh pPaBHOBECHE, HE U3MEHssI KOHCTaHThl paBHOBecus. [Ipenmoxxure
BO3MOXKHBIE OOBSICHEHHS TOTO, YTO KOHIIEHTPAIMsI BEIIECTBA B KPUCTAJUIMUECKOM COCTOSTHUU HE
BXOJIUT B BhIpQ)KEHNE KOHCTAHTHI pABHOBECHSI.
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Tema: «PacTBopbl. IIpuroroB/ieHne pacTBOPOB Pa3IUuYHbIX KOHIEHTPALM D).



1.ITo xakuM IpHU3HAKAM pa3IMyarOT TaKUe BUIBI JUCIIEPCHBIX CUCTEM, KaK UCTHUHHBIE PACTBOPHI
Y KOJUIOMJTHBIE PACTBOPBI; SIMYJIbCUU U CYCIICH3UH?

2.Kakue cBoiicTBa pacTBOpOB O0YCJIOBIMBAIOT MX CXOJCTBO C XMMHUYECKUMM COCIUHEHUSIMU U
cMecsaMu?

3.Kakue cBoiicTBa BObI OIIPEEISAIOT €€ CIOCOOHOCTh PACTBOPSITh MHOTHE BelleCTBa?
4.CTyAeHT IpeasioxKIII HarpeBaHue Kak Crocod MPUTrOTOBJIEHUS! HEHACBIIIIEHHOTO PacTBOpA COJU
U3 HACBILEHHOTO pacTBopa. Beerna mu ToT crnocod npumenum? OTBeT NOsICHUTE, rpaduvecKu
n300pa3uB 3aBUCHMOCTb PABHOBECHON MOJISIPHOW KOHIICHTPALIMH COJIM B HACHIIIIEHHOM PacTBOpE
OT TEMIIEPATYPBHI.

5.I0Ipu cMemMBaHUM JBYX BEIIECTB, OCOOCHHO XKUAKHX, MOXXHO HaOmonaTh 1Ba »ddexra: a)
SHTANBIUMHBIA 3(QGEKT pacTBOpPEeHUs — TemIeparypa CMECH OTJIMYaeTcs OT TeMIIEepaTyphl
MCXOJIHBIX BEIIECTB (ITOBBIIIACTCS MITH MIOHIKAETCA), 0) KOHTPaKIIMOHHBIN 3(pPeKT pacTBOpeHUs
— 00BeM cMecH OTIMYaeTcs OT apu(pMETHYECKOW CyMMBbl OOBEMOB HCXOAHBIX JKUAKOCTEH
(yBenmumBaercsi i ymeHbinaercs) npu T = const. IIpuBeaure Bce BO3MOXKHBIE JTOBOJBI IS
0o0BsiICHEHUsT HaONoJaeMbIX sBieHU. OTBET WUIIOCTpUPYHTE NpUMepaMH JIEKLIMOHHBIX
JIEMOHCTPAIIMOHHBIX OIBITOB.

6.Kakue npuunHbel 00yCIOBIMBAIOT W3MEHEHHE O0bEMa pacTBOpa IpPHU PACTBOPEHHM B BOJIE
CEpHOM KUCIIOTHI; 3TUJIOBOTO ciupTa?

7.IloueMy SHAOTEpPMHUYECKHE IPOLIECCHl PACTBOPEHUS MOIYT CaMOIIPOU3BOJIBHO IPOTEKAaTh B
CTaHJAPTHBIX YCIIOBHSX, B TO BPeMs KaK HJOTEPMUYECKHE XUMUYECKHE PEaKINH, KaK IIPABHJIO,
TEPMOJIMHAMHYECKH BO3MOKHBI JIMIIb IIPH MOBBIIIEHHBIX TeMIepaTypax?

8.Bcerna M HACHILIEHHBI pacTBOp cojiu B BoAe OyAeT KOHLEHTPUPOBaHHBIM. A
HEHACBILLEHHBIN — pa36aBiieHHbIM? OTBET MOATBEPIUTE CIIPABOYHBIMU JaHHBIMU.

9.VKaXuTe CyIIeCTBEHHBIE MPU3HAKU pa30aBICHHOTO, KOHIIEHTPUPOBAHHOTO, TTEPECHIIIEHHOTO,
HACBIIIEHHOI'O ¥ HEHACBHIIIEHHOTO PACTBOPOB.

10.IIpy MOCTOSSHHOM JaBJICHHM PACTBOPUMOCTH Ta30B B BOJIE YMEHBINACTCS MPH HATPEBaHUU
pactBopa. [IpuBenuTe Bce BO3SMOXKHBIE TOBOBI B IOJIb3Y 3TOTO YTBEPIKICHHS.

11.0Onumure, xkak npurotoButh 1 1 1 %-TO, OJHOMOJISPHOTO, OJHOMOJISIIBHOTO PacTBOpa
CEpPHOM KUCIIOTBHI.

12.Mcrionp3ysi cripaBOYHBIE JaHHBIE, HAUYEPTUTE KPUBBIE PACTBOPUMOCTH COJICH: poJaHHIa
KaJMs, HUTpaTa aMMOHHMA, CyibpaTa HaTpus, JAEKarujapara cyibdara HaTpus. Beimummre
3HAYeHHs TEIUIOBBIX AS(()EKTOB pacTBOpEHHs yKa3aHHBIX BemlecTB. KakoBa CBSI3b MEXKIY
TEIUIOBBIM  3((EKTOM pacTBOPEHUS BEIIECTBA U H3MEHEHHEM €ro pacTBOPUMOCTH C
temneparypoii? Kak MoxHO 3T0 00bsICHUTD, ipuMeHsisa npuHuun Jle-1llatense?

13.Ilpennoxure TOYHBIE METO/Abl OINpENeNeHUsT PpPacTBOPUMOCTH CcoJIell TpH  Pa3HbIX
teMriepatypax. Kakoe nabopaTtopHoe o00py1oBaHuE Il 3TOTO MOTpedyeTcs?

14.00bs1cHuTE, TTONIB3YSICHh NpUHLIKIIOM Jle-1laTenbe, MpUUMHY yMEHBIIEHUS 1aBJIeHUs Napa Hall
pPacTBOpPOM HEJIETYYEro BEIIEeCTBA M0 CPAaBHEHUIO C JaBJICHUEM HaJl YUCTHIM PAaCTBOPHUTEIIEM.
15.Uem o0OBbsACHSETCS TOBBILICHHE TEMIEPAaTyphl KHIIEHUS W TOHWXKEHHE TeMIepaTypbl
3aMep3aHus PacTBOpa 10 CPABHEHUIO C YUCTHIM pacTBopuTenem? Kakue 3aBUCUMOCTH BBIpaXKaeT
BTOpoi 3akoH Payna? CBsizaHbl M 3HAYEHUS KPUOCKOMUYECKOTO U HOYITHOCKONMUYECKOTO
K03 (UIIMEHTOB CO CBOMCTBAMHU PaCTBOPEHHOTO BEIIECTBA U PaCTBOPUTES?

16. B kakoii mocy/ie roTOBSIT pacTBOPbI MOJISIPHOI M HOPMaJIbHON KOHILIEHTpAIH?

JlaGopaTtopHnasi padora Ne 8

Tema: «eKTpoOTUTHYECKAS AUCCOLUALHD).

1. Kak MOXHO IpecTaBUTh MEXaHU3M IIPOLiecca JIEKTPOIUTHUECKON TUCCOLMAMNA?

2. Kakne 0COOEHHOCTH CTPYKTYPhl PACTBOPEHHBIX BEIIECTB O0YCIIOBIMBAIOT UX MOBEJECHUE KaK
IIEKTPOJIUTOB?

3. Kakue O0COOEHHOCTH CTPYKTYypbl MOJIEKYJ] PAacTBOPHUTENS OINPEENSIOT BO3MOKHOCTh
JUCCOLMAIIMU PACTBOPEHHBIX B HEM BEILIECTB?



4. PaccmoTpuTe XapakTep U3MEHEHUSI KHUCIOTHO-OCHOBHBIX CBOMCTB TMIPOKCHIOB 3JIEMEHTOB B
3aBHCUMOCTH OT UX NoJIokeHHus B [leproanueckoil cucreme.

5. Tlouemy B ciy4ae CHJIBHBIX OJEKTPOJIMTOB HCHOJB3YIOT MOHATUSA <«OhdeKkTruBHAsL
KOHIICHTPAIUs NOHOBY, «KAXKYIIAsICS CTENEHb AUCCOLMAIIMNY, AKTUBHOCTb HOHOBY?

6. B xakoii popme 3aKoH JEeHCTBYIOMNUX MACC IPUMEHUM K CHIIBHBIM DJICKTPOJIUTaM?

7. Ilpoananu3upyiite, KaKk BIUSIOT NMEPEUUCIICHHBIC ()AaKTOPHI Ha CTEMEHBb AJICKTPOIUTHICCKON
JUCCOLMAlMM BEUIECTBA: CTENEHb HOHHOCTH XMMHYECKON CBSI3M B COCAMHEHUU; SHEPrus
XUMHUYECKON CBSI3M B HEM; DHEPrUsl MEXMOJIEKYJSIPHOTO B3aUMOJECHCTBUS PAcTBOPEHHOI'O
BElIECTBA W PACTBOPUTENS; DSHEPruUs THUIpaTallid OOpa3ymoOIIMXCS HOHOB; SHEPrus
KPUCTAIZIMYECKON  PEIIETKH  pacTBOPSAEMOIO  BEILIECTBA;  KOJIMYECTBO  PaCTBOPUTEIS;
TEeMIIepaTypa; MOJIEKYJIsIpHAas Macca paCTBOPEHHOI'O BEILIECTBA.

8. Kak M3MeHHUTCS CTemneHb IUCCOLHUAIMKA B PAacTBOPE CIAbOTO 3JIEKTPOJIUTA NPU HArPEeBaHUH
pacTBOpA; MPHU JUIUTEIIBHOM €ro ynapuBaHuu?

9. Kak Biusfer Ha CTENEHb AMCCOLMALMM YKCYCHOM KHCJIOThl BBEJEHHE B pacTBOpP HOHOB
BOJIOPOJIa; alleTaT MOHOB; pa3daBieHue pacTBopa’?

10. Ilouemy npu 106aBiIeHUU alleTaTa HATPUsI B CMECh LIMHKA U COJISHON KUCIIOTHI BbIAEIECHUE
BOZIOpOJA 3aMeuIsieTcs?

11. Kakum 00pa3oM MOKHO NMOHM3UTH KOHIIEHTPALMIO T'MJIPOKCHI-MOHOB B BOJHBIX PAacTBOPAX
amMmuaka u rugpokcuna HaTpua? OOBSCHUTE, MOYEMY HE OCaXKIAeTCs THAPOKCH MarHus Mpu
no0aBIIEHUH pacTBOpa aMMHaKa K PacTBOPY XJIOPUIA MarHusi, CoJIEpKalieMy XJIOpUI aMMOHHUSI.
12. Tlokaxkute Ha MpUMepe a30TUCTOM KUCIOTHI, YTO MOHSATUE KUCIOT U OCHOBAHWI B TEOpUU
AppeHnyca ecTb 4acTHbIN ciayyail Teopun bpencrena—Jloypu.

13. Kakue yacTHIIbl SBISIOTCS COMPSHKEHHBIMU OCHOBaHUSAMHU Juist cieayronux kucinot: HCI,
NHa, H3POus, [AI(H20)6]**, B(OH)3; conpsisKeHHBIMU KHCIOTAMHE JUTs CIIEAYIONINX OCHOBAHMIA: I
H.0, NH3, HPO.%, Be(OH)2, [Al(H20)s(0OH)]?*?
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Tema: «I'eTeporeHHbie pABHOBECHSD.

1. [IpuBenuTe OnpenesieHue MOHSATHS «IIPOU3BECHHE PACTBOPUMOCTHY. HanmummTe BbIpakeHus
anst poussenenust pactBopumoctu (ITP) AgCl, AgoCOs, AlI(OH)s, Casz(POs)2. MoxHO nu ¢
nomoribeto [TP xapakrepuzoBath pactBopumocth NaCl, Al2(SOa4)3? OTBeT 00oCHYyiiTE.

2. Kak u3aMeHHUTCs pacTBOPUMOCTh OCaJIKa MpHU JA00aBICHUH OJJHOMMEHHOIO MOHA; YBEINYEHUHU
MOHHOM CHIIBI PAaCTBOPA 3 CYET BBEJCHHUS XOPOIIO PACTBOPUMBIX CHIIBHBIX JIEKTPOIHTOB?

3. Kakue u3 mepeuMcieHHbIX (DAKTOpOB BIMAIOT Ha 4yucieHHoe 3HaueHue [IP: Temmeparypa
pacTBopa; KOHIIEHTpAIMs HWOHOB BEIIECTBA B PAcCTBOPE; BEIMYMHA IOBEPXHOCTH OCAJKa;
SHTAJIBINA 00pa30BaHMsI MAJIOPACTBOPUMOTrO BELIECTBA M HHTAJIBINSA 00pa30BaHMs €ro HOHOB B
pacTBope; SHEprusi THApAaTallid WOHOB B PACTBOPE; DSHEPIHsl KPHCTALTUYECKOW pPEUIeTKH
MaJIopacTBOPUMOTO BeliecTBa?

4. Tlonw3ysce 3HaueHusiMu [IP, o6bsicuute, mouemy BaSO4 ocaxmaercs U3 pacTBopa XJjopuaa
Oapust mpu 100aBIeHUU pa30aBICHHON CepHOW KHUCIOTHI, Torga Kak ais ocaxaeHus CaSOg
TpeOyertcs nodaBneHne koHueHTpupoBaHHoi HaSO4.

5. Byzer nu BbIaaTh 0Cago0K, €CJIM MPOU3BEJCHNE KOHIIEHTPAlUii HOHOB BEIIECTBA B PACTBOpE
00JIbI1IE TPOU3BEICHUS PACTBOPUMOCTH JIaHHOTO BEIIECTBA; MEHbBIIIE ITON BEIMUMHBI; paBHO €i?
6. Kak Bmuser BenmunHa pH Ha oOpazoBanue ManopacTBopuMbIX ocaikoB BaSOs, BaCOs,
PbClz, PbCO3, Pbl2?

7. PaccMoTpuTe YCIIOBHsS pacTBOPEHHUS MallopaCTBOPUMBIX ocaakoB. Kak mepeBectu B
pactBopumoe coctossaue CaCOsz, Zn(OH)2, AgCl, BaSO4?

8. Cnenyromue comu: Ag2C;0s, CaF,, RaSOs umeror 3nauenus IIP oxgmoro mopsaka (10711).
ByayT nu ux pactBopuMocTy (MOJIB/JT) UMETh 3HAUEHHUS OJHOTO U TOT'O )K€ Mopsaaka?
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Tema: «MoHHOe npousBeaeHue BoAbl. Bogopoaubiii nokasaresab. 'uaposaus coJiein».

1. Yro Ha3bIBaeTCs MOHHBIM IIpou3BeneHHeM BoAbl? Kakas CBs3p CYLIECTBYET MEXAY
KOHCTAHTOM JMCCOLUAIMHA U MIOHHBIM IPOU3BEAEHUEM BObI? B KakoM COOTHOIIEHUHN HaXOAATCA
KOHLEHTPALUU BOJOPOAHBIX U THJIPOKCHU]I HOHOB B YUCTOM BOJE?

2. Ilpoananusupyiire, Kak BIUSAIOT Ha MPOLECC AUCCOLUALIUH BObI

H,0 (x) = H* (p) + OH (p) AHgs = 55,59 kJ[x/M0Ib

cienyroue (akTopsl: MOBBILIEHUE TEMIIEPaTyphl; BBEACHUE B BOAY MOHOB BOJIOpPOJ]a, HOHOB
TUIPOKCHUIA; YBEIMUEHUE KOJIUYECTBA BOBI.

3. Jlokaxkure, MCXOAs W3 HOHHOTO IPOU3BEINCHMS BOJBI, CIPABEVIMBOCTh COOTHOIIECHUS
pH + pOH = 14.

4. Crynent paccunrain 3nauenne pH 4,3-10° M BoxHoro pactBopa ruapokcna 6apus npu 25° C
U TIOJTYYMJI HEOXKUIAHHBIA oTBeT 5,93. OmHako pacTBOp THAPOKCHIA HE MOXKET OBITh KUCIBIM!
[Tpoananu3upyiite pacuer 1 yKakure OmoKy.

5. Ompenemumu, uro npu 25° C nuanoBogoponHas kucnora umeer pH<7. Eciu B 3Ty Kucnoty
N00aBJIATh HEOOJBIIMMH IMOPUUAMHM ILUAHUJ Kalus, TO CpelJa CTAaHOBUTCS CHaydala MeHee
KHCJIOTHOH, 3aTeM HEHTpalbHOW M MPHU M30BITKE cONM IIeao4YHoi. [IpuBenuTe Bce BO3MOXKHBIE
JIOBOJIBI JUIsl OOBSICHEHNUS TIOJTYYEHHBIX Pe3yJIbTaTOB OIBITA.

6. [IpuBenuTe MpUMEpPHl THAPOJIM3A COJIEH MO KaTHOHY W aHUOHY; KaK 10 KaTHOHY, TaK W II0
aHHOHY; COJICH, THPOJIN3YIOIINXCS TOJTHOCTBIO.

7. PaccmoTpute MeXaHM3M THApPOJIM3a, YUUTHIBas, 4YTO B BOJHOM pacTBOpPE coOAepKarcs
THJIpaTUPOBAaHHbIE HMOHBL. 3a c4eT 00pa3oBaHUs W pa3pblBa KaKUX CBsA3eH HAET Ipolecc
ruaponunza’?

8. Mcnonk3ys 3HayeHHs TEIUIOT ruapaTanum kaTnoHos Na*, Mg?*, Ca?*, Ba?*, AP, Fe3*, Fe?*,
OXapaKTepU3yHWTe CIOCOOHOCTh HOHOB K JIOHOPHO-AaKLENTOPHOMY B3aUMOJECHCTBUIO C
MOJIEKYJIaMH BOJIbI B 3aBUCUMOCTH OT 3apsijia U pa3Mepa KaTHOHA.

9. Kak 3aBHCHUT THAPOJM3YEMOCTh COJH OT paanyca, 3apsa, MOJSIPH3YIOUIETro NeHCTBUS U
MOJIIPU3YEMOCTH KaTHOHA U AaHUOHA?

10. U3BecTHO, YTO SHEPTHsI BOJOPOIHOM CBs3U Mekay aHnoHOM D04" M MOJeKyIaMu BOJBI B
pany ClOs - SO4% - PO4* - SiO4* Bo3pactaer ot 7,1 10 35,6 xJ[/MOTIB:

a) HANUIINTE BRIPAKEHHE KOHCTAHTHI THAPOJIN3a 10 aHuoHy PO4>;

0) KaKkas 3aBHCHMOCTb CYIIECTBYET MEXIYy 3apsSJA0M U pa3MEepOM aHHOHA M €ro CKJIOHHOCTBIO K
TUAPOTU3Y?

B) Kakasl CyIIECTBYET B3aHMOCBS3b MEX/Y CKJIIOHHOCTBIO aHHOHA K TUPOJIU3Y U CIIOCOOHOCTHIO
00pa30BaHHOW UM KHCJIOTHI K KUCIIOTHOM MOHMU3ALMH (CUJIa KUCTIOTHI)?

S04% - POs* - Si04*?

11. Chopmynupyiite oliiee mpaBuiio, MO3BOJISIIOIIEE OLIEHUTDh, BOJHbBIE PACTBOPBI KaKUX COJIEH
UMEIOT HEUTPaIbHYIO, KUCIYIO WIIH IIEJI0YHYIO CpeNy.

12. Yem 00bsACHUTH (IPOBECTH pacyeT), YTO B BOJHOM pacTBope cperHero opropocdara HaTpus
cpena mienoyHast; runpogocdara — cnadomenoynas; auruapodocdara — cnabokucnas?

13. CmemuBaoT pacTBop cyibpuaa Kajlus C pacTBOpaMH KBacllOB: a) allOMOKaJHEBBIX, O)
XpoMoKanueBbIX. [lociie UIMTENBHOrO KHUISIYEHUS Cpela CTAaHOBUTCA IIOYTH HEHTPAJIbHOM.
OObsicHUTE Pe3yJIbTaThl OIbITA.

14. K BomHomy pactBopy NasPOs (KOHIL.) 100aBifIOT aJTIOMUHHM M CMECh HarpeBaror.
Habmonator BeigeneHue raza. CocTaBbTe€ YpaBHEHHUS NMPOTEKAIOMIMX PEakIuid U TOSCHUTE,
noyemy JUIsl onbITa OepyT KOHIIEHTPUPOBAHHBINA PAaCTBOP U PEAKLIUIO IPOBOIAT IIPH HArPEBAHUH.
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Tema: «OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE peaKkuumn»



1. OOcynute, OCHOBBIBAsICh Ha KOHKPETHBIX MPHUMEpaxX, KaKoil CMBICT UMEIOT TEPMHUHBI
OKUCNeHUe U 80CCMAaHO61eHue, TIpU TOMOUIM MPEACTABIEHUN O MepeHoce 3IeKTpoHOB. Kak Bbl
MIOHUMAETe TEPMUH OKUCAUNENbHO-80CCMAHOBUMENbHAS PeAKYUs?

2. Uro o3Hawaer TEpMHMH auciponopuunoHupoBanue? IlpuBeaure mnpumep Takoin
peaxkuu.

3. MoryT i1 B OJHOM BEIIECTBE OJHOBPEMEHHO NPHUCYTCTBOBAaTh JBa (WJIK OOJBIIE)
AJIEMEHTa BOCCTAHOBHTEJS; 1Ba (WK OOJIbINE) SJIEMEHTA OKHCIUTENS; DJIEMEHT-BOCCTAHOBUTEIb
U 351eMeHT-okucauTens? IpuBennure npuMepsl.

4. OOGcynurte, B KakuX IMpeJesiaXx BO3MOXKHO HCIIOJNBb30BaHUE TAaOIMIBI CTAHAAPTHBIX
AJIEKTPOJIHBIX [TOTEHLIUAJIOB JUIs [IPEICKa3aHus HalPaBICHUS] XUMUYECKOTO [TPEBPALLICHUSL.

5. Cdopmynupyiite B 00IIeM BHIE ONpEICICHUEe, JUIS KaKUX MOJypeaKiui
BOCCTAHOBJICHHSI IOTEHIIMA HE 3aBUCUT OT pH 1 155 KakuX 3aBUCHUT.

6. Cpenu BemectB — xyopun xenes3a (I1), xmopun xenesa (III), meTammmueckoe xeneso,
CEpOBOIOPOA, CYIb(GUT HATPUS, CepHAs KHUCIOTa — YKaXUTE BOCCTAHOBUTENb, OKUCIUTENb U
BEIIECTBO C OKHCIUTEIbHO-BOCCTAHOBUTENIBHOM IBOHCTBEHHOCTHIO.

7. Onpenenute CTeXUOMETpUYECKUE KOIPPUITMSHTHI B pEaKIIHIX:

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

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

MnO; + KCIO3 + KOH = KoMnO4 + KCI + H20.

VYKaXKuTe B HUX OKHCIIUTENb, BOCCTAHOBUTEND U CPELY.

8. VYkaxure ypaBHEHHsI pEaKIUil: MEeXMOJEKYISIPHON, BHYTPUMOJIEKYISIPHOU U
JTUCIPONOPIMOHUPOBAHNS, B YypPaBHEHUU PEAKIUU IJUCIPONOPIHOHUPOBAHUS OMPEICIUTE
cTexXuoMeTpruieckne Ko3ppuuneHTsr:

Clz + NaOH = NaCl + NaClOs + H20.

Clz + KaMnO4 = KCI + KMnOa.

KCIO3z = KCI + Os.

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

9. BonHblil pacTBOp BaHajaTa aMMOHHUS BOCCTaHABJIMBAIOT KUIISTYUEHHUEM C LIMHKOBBIM
nopomikoM. [lomydeHHbII pacTBOp MOXHO MOJBEPTHYTh IOBTOPHOMY OKHCJIEHHIO C
o0pa3oBaHMEM BaHaJaT-MOHOB, 00pabaThiBas €ro pacTBOPOM IepMaHraHara kamus. Onuimure
HKCIIEPUMEHTHI, KOTOPblE HEOOXOIUMO MPOBECTU JI ATOrO, M IMOCIEAYIOIIee UCIOIb30BaHUE
AKCIEPUMEHTAJIbHBIX JaHHBIX JUIS TOrO, YTOOBI ONPENENUTh U3MEHEHHE CTENEHU OKHCIEHUS
BaHaMs.

10. Kak onpemenuts  anekrpoiBuwkymyto  cury  (DJC)  okucnuTenbHO-
BoccTaHoBUTeNbHOrO mporecca? KakoBa cBsa3p Mexay O/C u usmenenuem sHeprum [1n66ca
peakuun? KakoBo yciaoBre TEpMOAMHAMUYECKOI BOZMOKHOCTH TaKoro mpouecca?

11. BeiBenute Gopmyity, MO3BOJISIOUIYIO MO CTaHIAAPTHBIM JIEKTPOAHBIM MOTEHLMAIAM
IPOIIECCOB OKUCJIECHUS M BOCCTAaHOBJIEHHS BBIUMCIUTH KOHCTAHTY PABHOBECHUS 3JIEKTPOJHOM
PEaKIMU ¥ OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM PEAKIIMH.

12. MosxHO 1 cuuTath (eppat-uon FeOs? TepMOAMHAMUYECKH YCTOHUMBBIM B BOJIHBIX
pacTBOpax B IIMPOKOM MHTEepBaje 3HaueHuit pH?

13. B cOOTBETCTBUM CO CTAHJIAPTHBIM JIEKTPOTHBIM NOTEHIIMAJIOM MEAM OHA He JI0JKHA
BBITECHATh BOJOPOJ] M3 pPacTBOPOB KUCIOT. OOBSICHUTE, MOYEeMy MeIb pPAcTBOpSETCS B
KOHIEHTPUPOBAHHON XJIOPOBOJAOPOJHONW KHCJIOTE, B PACTBOPAX CEPOBOJOPOAA M XJIOpHUAA
xene3a FeCls. Hanmumure ypaBHeHUs peakiiuii.

JlaGopaTtopHasi padora Ne 12



Tema: JjIeKTPOXUMHYECKHE MPOLECCHI

1. ChopmynupyiiTe mpaBuia COCTABICHUS CXEMBbl TaIbBAHWYECKOTO 3JeMeHTa. YUTo
IIPOU3OMAET, €CIU DBJIEKTPOJIUTUYECKUH MOCTHK B TajlbBAHUYECKOM JJIEMEHTE 3aMEHMTHb Ha
METaJUIMYECKYIO0 MPOBOJIOKY?

2. MmeeTcsl ranbBaHUYECKHUH 2JIEMEHT, B KOTOPOM MPOXoAuT peakims Zn + Cu?" = Cu +
Zn?*, TlpuBenute cxXeMy rajabBaHHueckoro siaementa. Kax msmenurcs DJIC snemeHta mpu
M3MEHEHUHU CIEAYIOIUX YyCJIOoBUM: 1) yBenuuMBaeTcs KOHLEHTpalus HMOHOB Menu; 2)
YBEJIMUMBAETCSl KOHLIEHTPALlUs HOHOB LIMHKA; 3) YBEIMYMBAECTCS IIOBEPXHOCTh ILIMHKOBOI'O
AIIEKTPO/1a; 4) yBEIMUMBAETCS IIOBEPXHOCTh MEHOIO AJIEKTPO/Ia; 5) B IPUAJIEKTPOIHBIN pacTBOp
BBOJMTCSI KOHLIEHTPUPOBAHHbBIN pacTBOP XJIOpUJIA Kanusl; 6) MOBBIILIAETCS TeMIiepaTypa?

3. IlpuBeanTe mpuMepsl MPOMBIIIIICHHOTO PUMEHEHUS 3JIEKTPOIIH3a.

4. Onumure, Kakue METOJbl MCIOJB3YIOTCS JJISi M3BJICUEHUS CIETYIOIIMX METaslIOB:
1) HaTpus K3 XJIOpUaa HATPHS; 2) IIMHKA U3 Cyibduaa nuHKa; 3) prytu u3 cynbduma prytua (I1);
4) maraus u3 xyuopuaa Maraus. OObSCHHUTE, ¢ YYETOM JIETKOCTH BOCCTAHOBIICHHS, TIOYEMY JIJISI
U3BJICYCHHS] YKa3aHHBIX METAJJIOB HCIIOJB3YIOTCA HEOJIWHAKOBble MeTonabl. [louemy st
W3BJICYCHHS] MATHUS U3 XJIOPUAA MarHus HE yAaJI0Ch Obl BBHITECHUTH 3TOT METAIIJI HATPUEM?

5. PaccmoTpuTe MexaHU3MBI pyKaBJICHUS JKejle3a U OObSICHUTE, Ha YeM OCHOBAHBI METOJIbI
3aIUTHI Kelle3a OT KOPPO3HUHU.

6. Kakue ¢daxTopsl BIHSAIOT Ha CKOPOCTh KOPPO3MM C BhIAeNeHHeM Bogopona? Kax
MO>KHO 3aMEJIUTh CKOPOCTh KOPPO3UHU C TIOTJIOMIEHHEM Kuciaopoa?

7. Kakue 3alIUTHBIEC TOKPBITUS BaM U3BECTHBI U KAKMMH METOJIaMHU UX MOJIy4atoT?

JladopaTopnasi pa6ota Ne 13
Tema: «KoMmiekcHbIe COeTMHEHH .

1. SBnsArOTCS AU UACHTUYHBIMU TEPMUHBI «KOMIUIEKCHOE COEAMHEHHE» U «KOOPAWHALMOHHOE
coeuHeHUe». B uem 3axirodaercs riaBHOE pazindue MKy KOMIUIEKCHBIMU COSAUHEHUSIMHU U
JIBOMHBIMH COJIIMH?

2. Kak MOXHO 00BSICHUTh 00pa30BaHuE CBSI3€H MEX1y KOMILJIEKCOOOpa30BaTeIeM U JIMTaH1aMu
C MO3UIUI B3aMMOJAEHCTBUS KUCIOTHl U ocHOBaHMs JIptorca? MoryT 1M B KOOpJAMHAIIMOHHYIO
chepy OTHOTO M TOTO K€ aroMa KOMILIEKCOOOpa3oBaTeNsl BXOIUTh B KayeCTBE JIMTAHJIOB
HEeNTpaIbHbIE MOJIEKYJIbl U aHHOHBI OJTHOBPEMEHHO?

3. Kakas cymecTByer B3auMOCBSI3b MEXAY BEIUYMHOM KOOPIAMHALIMOHHOTO YHUCIA H
reomeTpuueckoil (Gopmoii kommiuekcos? IlposiBisercs M Kakas-TuOO poib 3JIEKTPOHHOM
KOH(UrypalMy MOHOB KOMILJIEKCOOOpa3oBaTesieil B OTHOLIEHUH MPEINOYTeHUsI UMHU JIMTaH/I0B
OIpECIEHHBIX BUA0B?

4. B 4em 3aKio4yaeTcsl pa3ndyie MEKIYy MOHOJEHTAaTHBIMU U IOJIMJEHTATHBIMM JINTaHAAMU.
Kakue nuranipl Ha3bIBAIOT XEJIaTHBIMU ?

5. Kakue 0coOEHHOCTH cOCTaBa M CTPOCHMS XapaKTEpHBI JJIsl MHOTOSJIEPHBIX KOMIUIEKCOB?
Kakue BuIpl JHrasgoB MOTYT BBICTYyNaTb B MHOTOSAJEPHBIX KOMIUIEKCAX B KadecTBE
MOCTHUKOBBIX Ipymn?

6. OxapakTepu3yiTe HM30MOIHM- U I'eTePONOIUCOSANHEHHS] KaK OCOObIe I'PYMIbl KOMIUIEKCHBIX
coeIMHEHUI. B 4yeM cX0/CTBO M B 4eM pa3nuue MexAy 3TUMU rpynnamu coennHeHui? Kax
MOYKHO TIPE/ICTAaBUTh CTPOEHUE U3OMOJIMCOCIMHEHUH B BHJIE OOBEIMHEHUS KOOPAWHAIIMOHHBIX
noausapoB? KakoBo cTpoeHUE reTeponoIMCOeIMHEHUN?

7. Ha3oBuTE OCHOBHBIE COCTaBHBIE YACTH JAHHBIX KOMIUIEKCHBIX COEIMHEHUH, MPUBEIUTE UX
Ha3BaHWs, Kiaccupuuupyiire mo Tpem-uerbipem npusHakam: [Ag(NHs)2]Cl, [Cr(CO)e],



Ks[Fe(CN)s], [CoBr(NHs)s]Brz, [Fe(NO)(CN)s]*, [Cr(NHs)2Clo(C204)]. TIpoanammsupyiite
HOMEHKJIATypHBIE  TpaBWia, TO3BOJSIOMKE (OPMYIHPOBATh HA3BaHUSA  KOMIUIEKCHBIX
COCIMHEHU.

8. Kakue KOHCTaHTBI paBHOBECHS MCIIOJIb3YIOTCS B KaU€CTBE KOJUYECTBEHHBIX XapaKTEPUCTUK
YCTOMYMBOCTH KOMILIEKCHBIX coeanuHeHui? Kakoe COOTHOIIEHHE BBIOJIHSIETCS MEXKITY
CTYNEHUYATHIMU KOHCTaHTaMU 0O0pa30BaHMs KOMIUIEKCA U €ro 00Ieil KOHCTaHTOW oOpa3oBaHus?
Kak mnpupoma xommiekcooOpa3oBaTelis H JIMTAHIOB BJIHMSIET HAa BEIMYMHY KOHCTAHTHI
00pa30BaHMUs KOMIUIEKCHOT'O COEJUHEHUS?

9. UYro xapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO COEIUHEHMsSI M Kak OT €€
BEJIMYHMHBI IEPEUTH K KOHCTaHTE 00pa30BaHMsI KOMIUIEKCHOTO COSIMHEHUS U 0OpaTHO?

10. Jns xommuiekcHoro coenuHenusi Kz[Al(OH)s] wamummrte ypaBHEHHS TNEPBHYHON U
BTOPUYHON JUCCOIUAIINH, BEIPAXKEHNE KOHCTAHTHI HECTOMKOCTH.

11. KoHCTaHTBI HECTOMKOCTH KOMIUIEKCHBIX HOHOB PaBHBI:

[Co(CN)4]2- Knecr = 81072

[Cd(CN)4]2- Knecr = 110729

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

B pactBope kakoro BemecTBa KoHIIeHTpalusi HoHoB CN™ Haubosnbias?

12. H3BectHO, uTO U3 pacTBOopa koMiuiekcHoM conu CoClz-6NH3 HuTpat cepebpa ocaxkaeT Bech
xyiop, a wu3 pactBopa CoCl3-5NH3z Ttompko 2/3 xmopa. HMcxoass w3 3TOro, HamuiIuTe
KOOpJMHAIIMOHHBIE (HOPMYJIBI 000UX COSAMHEHU U YPAaBHEHUS UX JUCCOIUAIIIH.

13. Kakoe ocuoBanue sBisiercs Oonee cwibHbIM: Cu(OH)2 wiu [Cu(NHz)4](OH)2? Kakas
kucnota cunbHee: HCN unmun H[Ag(CN).]? Jlaiite 000CHOBaHHBII OTBET.

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

15. Yro nmpoucxonut nipu aerctBuu pactBopa ammuaka Ha Cu(OH).? Paccuuraiite u cpaBHUTE
KoHIeHTpanuu HoHos Cu?’ B HackmennoM pactBope Cu(OH), (ITP=2-10"%) u B 0,1M pacTtBope
[Cu(NH3)4]?" (Ku=9,3-10%3), conepsxamem 0,2 Moms/1 n366iToun0ro NHa.

16. [Ipoananu3upyiiTe U30MEPHUI0 KOMILJIEKCHBIX COeAMHEHUN. UeM pa3nuuarorcst Mexay coboi
CTPYKTypHas U30Mepusi U crepeo-uzomepusi? Jlaiite onpeneneHue U NpUBEIUTE TPUMEPHI IS
CIEAYIOIMUX BHUAOB CTPYKTYPHOM H30MEpPUU: HOHU3ALMOHHON, THAPATHOW, CBA3€BOM,
MOJIMMEPU3AMOHHON M KOOPJAWHALMOHHOM, & TaKXe CTEPEOM30MEPHUH TIE€OMETPUYECKOW U
ONTHUYECKOM.

17. Kak MOXHO mTpeAcTaBUTh 00pa3oBaHHE KOOPIAMHAIMOHHBIX CBSI3€d € MO3HWIMKA MeToaa
BaJICHTHBIX cBs3eil? Kakas B3aMMOCBSA3b CYIIECTBYET MEXAY TI€OMETPUYECKHUMH (PopMaMu
KOMIUIEKCHBIX HMOHOB M THNamMH THOpuauzanuu opourtaneii? Kakue KOMIUIEKCHI OTHOCAT K
BBICOKOCITMHOBBIM, a KaKHM€ — K HHU3KOCIMHOBBIM? Ha uyeM oOCHOBaHa MeETOAMKAa MpPOTHO3a
MapaMarHUTHBIX U JUAMArHUTHBIX CBOWCTB KOMIUIEKCOB?

18. KakoBbl OCHOBHBIE TIOJIOKEHHUSI TEOPUM KpucTaummyeckoro mois? Kakum obpaszom
OPOMCXOMUT  pacuiernyieHne  d-opOuTaneil. B OKTadApUYECKUX, TETPAdJAPUUYECKUX U
TUIOCKOKBAJIPAaTHBIX Komriekcax? Kak BimseT mpupoja MOHOB KOMILIEKCOOOpa3oBareneil u
JUraHgo0B Ha dHepruro pacmieruienus Ao (At)? KakoBa MeToauka NpUMEHEHUS TEOpPHU
KPUCTAJUIMYECKOTO TOJISI JAJI OLIEHKM MAarHUTHBIX CBOMCTB KoMIUIeKCOB? UTO xapakTepusyer
DHEpPrusl CTAOWIM3alUd KOMILUIEKCOB TOJEM JIMTaHJOB M KaK OLEHUTh €€ BEIUYUHY, €CIU
M3BECTHA AJIEKTPOHHAsI KOH(UTYpaIis HOHA KOMILIeKcooOpa3zoBaTens?

19. B uem 3akmtouaerca >3gdext Ana-Temrepa? Ilpu kakux 31eKTPOHHBIX KOHGUTYpalMsIX OH
nposiBisieTcsi? B kakux ciydasx u modemMy Ha BO3MOXKHOCTH peanu3anuu dpdexra Ana-Temnepa
OKa3bIBaeT BIMSHUE CHUJia NoJis JUranios? [loyeMy HeCUMMETPUYHOE 3alOJIHEHHUE 3JIEKTPOHAMU
tog-opOuTanu He MNPUBOAMT K CYIIECTBEHHOMY MCKa)KEHHUIO KOOPIUMHAIIMOHHBIX OKTa3apoB?



[Tepeuncnure >7IEKTPOHHBIE KOH(UTYpAIlMd HOHOB KOMILIEKCOOOpa3oBarenel (C yka3zaHHeM
CHUIBI TTOJIS JIMTAHJIOB), IPH KOTOPBIX 3¢ ekt Sna-Temnnepa He nposBisercs.

20. IlpumenuTte MeToa MOJIEKYJsIpHBIX opOuTtaneir (MMO) nis onmucaHus XMMHYECKHX CBSI3Ei
MEXIy KOMILIEKCooOpa3oBareneM u Jimranaamu. Kakue aromubie opoutanu (AQO) y4acTBYIOT B
dopmupoBaHuM cuUrMa- u 7-cBazei? Kak MOXXKHO ONpeNenuTh YHWCIO  CBS3BIBAOLINX,
PasphIXJISIIOIIMX M HECBA3BIBAIOIIMX MOJICKYJSApHBIX opOutaneii (MO), KoTopsie MOTyT
chopmupoBatbes mpu obpaszoBanuu komruiekca? Kak yumthiBarorT Bkiagq AO MHOTOaTOMHBIX
nurangoB B obpazoBanue MO komruiekca? Uto mpencraBisieT coboit 6a3oBast nuarpamma MO
JUIsL OKTadJPHYECKUX KOMIUIEKCOB Thma ML™'6 1 Kak OHA OTpakaeT paciieruieHne opouTaeii B
COOTBETCTBHUH C 3JICKTPOHHOI KOH(pUTYpanunell tag€g 1 sHepruto pacuiersienus Ao? Kak u kakum
0o0pa3oM BIUSIOT HAa BeIMUUMHY AO T-IOHOpHBIE M m-akuentopHele au-rapasl? Kak MMO
00BSICHSET MOJI0XKEHUE JIUTAHA0B B PAY, OTPaXAIOIEM OTHOCUTEIbHYIO CUITY HOJIS JIMTaHA0B?

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

1. BasieHTHBIE BOBMOYKHOCTH aTOMa BOJIOPOJA M XapaKTEPHBIC CTETIEHH OKUCIICHUS?

2. Bonopon B mpupoge. M3oTomsl Bogopoaa.

3. Monekyna H,. ®@usuyeckue CBONCTBA BOJIOpPOAAa B Ta3000pa3HOM, >KUIKOM U TBEPIOM
COCTOSIHUH.

4. MeTo/ibl MOTy4YeHHE BOAOPO/a (MIPOMBIIIIICHHBIE U JIa0OpaTOPHBIE).

5. XuMuuecKkue CBOMCTBA BOJIOPOIA.

6. Mousl H', H3O" u H~, xoBaJleHTHBIE, HOHHBIE U METAJLIONO00HBIE THUIPU/IBI, TUIPUIHbIE
KOMILJIEKCBI.

7. Oco0eHHOCTH SJEKTPOHHOTO CTPOCHHUS aToMa KHCIOpojaa. BaneHTHbIE BO3MOXKHOCTH H
XapaKTEepHbIE CTEIIEHU OKHUCIICHHUS.

8. Ctpoenue mosekynsl Oz (Mmerogq MO), mapamarHeTusm KUCIOpOAa.

9. MeTozp! ostydyeHne Kuciaopoa (MpOoMBIIIIEHHBIE U JIa0OpaTOPHBIE).

10. AnoTporust KHCI0poia, 030H.

11. ®usnyeckue CBOMCTBA KUCIOPOA.

12. XuMuueckre CBOMCTBa KUCIOPO/a.

13. Oxcuapl ¥ UX KiIaccuUKaIus.

14. Bonma: cTpoeHHe MOJIEKYJbI, MEXMOJEKYISIPHOE B3aUMOJCUCTBHE M CTPYKTypa BOJBI B
JKUJIKOM U TBEPIOM COCTOSTHUHM, aHOMAJIUU BOJIbI, XAMUYECKHUE CBOMCTBA.

15. Ilepekuch BoAOpOaa: CTPOEHUE U CBOMCTBA.

JlaGopaTtopHasi padora Ne2

Tema: «I"ajioreHbl U KX COCTUHEHUS».

1. KakoBa »nekTpoHHass KOH(UTypalus aTroMoB 3JieMeHTOB 17-i rpynmei? Kakue creneHu
OKHUCJIGHHUS XapakKTepHbl Ui 3TUX djeMeHToB? IlpuBeauTe mnpuMephl COEAUHEHHM ATHX
AJIEMEHTOB B PA3IMYHBIX CTENEHSIX OKUCICHHUS.

2. Kak menstriores no rpymie F-CI-Br-1: a) panuycsl aToMoB, 0) nepBbiii MOTEHIMAT HOHU3AIHH,
B) DJIEKTPOOTPULIATEIHHOCTh ATOMOB?

3. Kak mosmyyaroT rayoreHsl B BUI€ IPOCTHIX BEIIECTB B MPOMBINUIEHHOCTH U B JabopaTopun?
Hanummure ypaBHEHUS! COOTBETCTBYIOIIMX PEAKIIUH.



4. Kak U3MEHSIOTCS OKHCIUTEIbHBIE CBOWCTBA B psaay raigoreHoB Fo—Clo—Bro—I15?
[TpomtrocTpupyiiTe 3Ty 3aKOHOMEPHOCTh MPHUMEpPaMU XHUMHYECKHX peakiuil. B yem
HPOSIBIIAIOTCS OCOOCHHOCTH (PTOpa MO CPaBHEHUIO C APyrUMH ramoreHaMu? s OKUCIUTENbHO-
BOCCTaHOBUTEINIBHBIX MPOLIECCOB HAMUIIUTE 3JIEKTPOHHO-MOHHBIE YPABHEHUS MOy PEaKIUii.

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

6. Kak M3MeHSIOTCS BOCCTAaHOBHUTEIBHBIC CBOWCTBA B psdy ramorenoopoponoB HF-HCI-HBr-
HI? IIpommmtocTpupyiiTe 3Ty 3aKOHOMEPHOCTb IMpUMEpaMM XHUMUYecKuX peakuuid. Kax
MOJYYar0T TaJlOTeHBOJAOPOAbI? sl OKMCINTENIbHO-BOCCTAHOBUTENBHBIX MPOLIECCOB HAIMIIUTE
AIIEKTPOHHO-MOHHBIC YPABHEHUS MOy PEaKIUH.

7. Kak rajioreHsl pearupyror ¢ Bojaoil? Hamuimmre ypaBHEHHS COOTBETCTBYIOLIMX pEaKLUil.
Jaiite onpenenenre peakiuy JUCIPONOPLIHUOHUPOBAHHUS.

8. Kakoso nasanue xucior HCIO, HCIO2, HCIOs3, HCIO4 1 u ux couneii. Kak mensiercs cuna
kuciot B psgy HCIO-HCIO2-HCIO3-HCIO4?

9. Kak menstrorcst okuciutenbhbie cBoiictBa B psagy HCIO-HCIO,2-HCIO3-HCIO4?

10. ComnocraBesTe mo psay okcokucnor HCIO3-HBrOsz-HIOs: a) okucnutensHble cBoicTBa, 0)
KHUCIIOTHBIE  CBOWCTBA, B) TEPMHUYECKYIO  YCTOWYMBOCTh.  Hamummre  ypaBHeHUs
COOTBETCTBYIOIIUX PEAKIIUM.

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

1) HCl + KMnO4 —

2) HCI + KCIO3 —

3) NaCl + H,SOq4 KOHII. —>

4) KBr + H2SO4 o, —

5) KBr+ AgNO3z —

6) KI + I2(aq) —

7) CaF, + HZSO4(1<0HH.) -

8) HI + CuCl, —

9) I, + KCIO3 —

10) KI + Cl2 (B pa3inuuHbIX YCIOBHSIX) —

12. Hanumurte ypaBHEHHUs peakUuil CIEQYIOIIUX HPEeBpAIleHUN, YKaXHUTE YCIOBUS HUX
NIPOBEICHUS:

CaF2 — HF — KHF, — F»

HZSO4 KOHII. H2021 H+
Kl - HI > X1 > X2 = KICl4

CaOClz; > X —» KCIO3 — HCI

K2CO3 pp
Bro—— > X — KBrOs

JlaGopaTtopHasi padora Ne3

Tema: «Cepa u ee coeIUHECHHU Y.
1. KakoBa nanekTpoHHasi KOH(UTypalusi aToMoB xaibkoreHoB? Kakue creneHu OKHCIEHUS
XapaKTCPHbI IJId 3THUX 3JIEMEHTOB? HpI/IBe)II/ITe IIPUMEPELI COC}II/IHGHI/If/i 3TUX DJJIEMCHTOB B
Pa3IMYHBIX CTETEHSIX OKUCIICHUSI.



2. Kak mensttorcs o rpynmne O-S-Se—Te:

a) paauychl aTOMOB,

0) nepBbIi MOTEHIIMAT HOHU3AIIUH,

B) RJIEKTPOOTPUIIATEIIBHOCTH ATOMOB?

3. Uro Takoe amwiotponus u mnonumopdusm? Kakue amioTpomHble W MOTUMOPQHBIE
MoIU(UKAIIMH KUCIOpoa U cepbl Bol 3naere? Kak ux nomyyaror?

4. Kak MeHs10TCs (PU3HUYECKUe M XUMUYIECKUE CBOMCTBA MIPOCTHIX BemIecTB B psimy O—S—-Se—Te?
5. Kak m3mensiercs B psagy HoO—-H>S—H>Se—HTe:

a) MexaToMHoe pacctosHue H-O,

0) MPOYHOCTH CBSI3U,

B) yroa H-O-H,

T') MOJIIPHOCTD CBSI3H,

n) AfH°298?

Kak nonyyarot 3T1 coequHeHus?

6. Kak U3MEHSI0TCSl KUCIOTHBIE CBOIICTBA PACTBOPOB B BOJIE B PALY

H.S—H>Se—-HoTe?

7. Kak wu3MeHsAIOTCS BOCCTaHOBHUTENbHBIE cBoiicTBa B psaay H2O-HxS—-H.Se—HTe?
[TpoumnmtocTpupyiiTe 3Ty 3aKOHOMEPHOCTH MpuMepamMu xumudeckux peakiuii H2O u HoS.

8. Kak M3MEHSIOTCS KHUCIOTHBIE M OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOICTBA B pAlax
okcuoB (SO2 - Se02 - TeO2 , SOz - Se03 - TeO3) u COOTBETCTBYIOIIUX KUCIIOT.

9. KakoBo 311eKTpoHHOE cTpoeHue CyIb(huUT, Oucynbur u cyabhaT-uoHOB?

10. KakoBo cTpoeHHE TPOAYKTOB 3aMEHICHHs B CEPHOM KHUCIOTE: MOJUCYIb(aThl,
TaJIOTCHAHTHIPUIBI, TICPOKCO-KUCIIOTHI.

11. KakoBo cTpoeHUE U CBOICTBA TAJIOTEHHUIOB CEPHI, CEJICHA, TeITypa.

12. OcymiecTBUTE XUMHYECKHE TTPEBPAIIICHIS, UCITOJIb3YSI MUHUMAITBHOE KOJIMYECTBO

CTaJIui.

CaS0O4—S—SOCl>—K2S,07

FeS2—H2S04—H2S2,08—Na2S203—Na2S406

JlaGopaTopHnas padora Ned

Tema: «A3or. CoequHeHHs a30Ta B Pa3IHYHbIX CTENECHAX OKHCJICHHS, OKCHIbI M KHCJIO0THI
a3ora»
1. Kakumu ciocobamu 1oJryyaroT: aMMuak, ruipasuH, rujpokcunamun? [Iponmmoctpupyiite
IIpUMEPaMH PEaKIMI UX BOCCTAHOBUTEIIbHBIE CBOMCTBA. Kakue u3 3TUX BEHIECTB IPOSBIISIIOT
OKHCJIMTEIbHYIO aKTUBHOCTL? IIpuBenTe mpuMepsl COOTBETCTBYIOIINX PEAKLIUM.
2. Vcrionb3ys B Ka4ecTBe NMPUMepa UHK M Melb, HAIUIINTE YPaBHEHUS B3aUMOICHCTBUS
MeTajuia ¢ pa30aBIeHHON U KOHIIEHTPUPOBAHHON a30THOW KHUCIOTOH.
3. Kak menstrorest okuciutensHbie cBoicTBa B psity HNO2—HNO3? [pommirocTpupyiite OTBET
IpUMEpaMu XUMHUUECKUX PEaKIUi pa30aBIEHHBIX PACTBOPOB 3TUX KHUCJIOT C OJTHUM U TEM XKe
BOCCTaHOBUTEJIEM.
4. Hanummre ypaBHEHUs PEAaKLUi U 2JIEKTPOHHO-UOHHBIE YPaBHEHUS MOTYpeaKIuid s
CIIEIYIOIINX IPOLECCOB:
1) NH20H + KMnO4 + H2SO4 —
5. Hanumure ypaBHEHUs peaklMii CaeIyoNNX IpeBpalleHnid, HCIOIb3Ys IS KaX10TO
IIPEBPALLCHUS] MUHUMAJIBHOE YHUCIIO CTAAUN. Y Ka)KUTE YCIOBUS UX IIPOBEICHUS.
NaNOz — NO2 — NO — N

JlaGopaTtopHasi padora Ne5



Tema: «@ocdop, cypbMa, BACMYT U UX COeTNHEHUSD)

1. KakoBa aeKTpoHHast KOHPHUTypallis aTOMOB dlieMeHTOB 15-i rpynmbsl? Kakue creneHu
OKHCJICHUS XapaKTepHBI AJis ATHX 3yeMeHToB? [IpuBeauTe npumMepsl COSAMHEHH ITHX
AJIEMEHTOB B PA3JIMUHbBIX CTETICHIX OKUCIICHUS.

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

a) paauychl aTOMOB,

0) AIEKTPOOTPHUILIATETLHOCTH ATOMOB,

B) NIEPBBIC MOTEHIUAIBI HOHU3AIUH ?

3. Kak u3MeHsioTcst BocCTaHOBHTEIbHBIE CBOMcTBA B psiay NHz—PH3—AsH3-SbH3;-BiH3?
[TonTBepauTe OTBET MpUMepaMu XUMU4YeckuX peaknuii. Kak momydator PHs u SbH3?

6. 13BecTHO, 4TO B psay 3aeMeHTOB P—AS—Sb—Bi ycTORYMBOCTD COETMHEHNI B BBICIIIEH
CTCTICHH OKUCJICHHs YMeHbIaeTcsi. KakoB cocTtaB coemMHEHUH, 00pa3yomuXcs Py rOPEHUHN Ha
BO3ayxe docdopa, MbIIbIKa, CypbMbl, BUCMyTa? Hanumnte ypaBHEHUS peakui
B3anmozeiicTeust KBiO3 ¢ HCl u KBiOs ¢ H2SOa.

8. HanuiuTe ypaBHEHHS peakluid U 3JIEKTPOHHO-UOHHBIE YPaBHEHUS ONypeakuui s
CJIETYIOIIMX IPOLIECCOB:

1) NH20H + KMnO4 + H2SO4 —

2) H3PO3 + KMnO4 —

3) NazAsO4 + KI + HoSO4 —

4) Sb + HNO3 —

5) Bi(OH)3 + Cl> + NaOH —

6) KBiO3 + MnSO4 + H2SO4 —

9. Hanmmure ypaBHEHUS peaklMii CIeIyONINX IpeBpalleHud, UCTIOIb3Ys IS KaXI0TO
MIPEBPAIICHUS] MUHUMAJIBHOE YHUCIIO CTAIUN. Y KaXKUTE YCIOBHS X MPOBEIACHUS.

P — H3PO3 — H3POs — Ag3PO4

As — As:03 — (NH34)3AsOs — As:S3

SbCl; — Sh2Sz — (NH4)3SbhSs — Sh2Ss

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

1. KakoBa syekTpoHHass KOH(Urypauus aToMoB 3yieMeHTOB 14-if rpynmnel? Kakue crenenu
OKHCJIEHHS MPOSBISIOT 3THU 3neMeHThl? [lpuBennure nmpuMepsl COEUHEHUM 3THX AJIEMEHTOB B
Pa3IUYHBIX CTENEHSIX OKUCIICHHUS.

2. Kak u3menstotcst atomuble paauychl B paay C—Si-Ge-Sn—Pb? Kak u3MeHsIOTCs 0 rpyrme
KHCJIOTHBIE cBOMCTBa OkcuaoB I(IV)?

3. ComocTaBbTe KUCIOTHBIE CBOMCTBA YTrOJIBHOM M OPTOKPEMHMEBON KHCIOT. UTO MPOUCXOOUT
OpU TMPOMYCKaHWM B pacTBOp CHJIMKaTa HaTpus U30bITKa yriuekuciaoro raza? Kax
B3aMMO/JICHCTBYIOT P COBMECTHOM MPOKATMBAHUHU KapOOHAT HAaTpuUs ¢ OKcuaoM kpeMHus (IV)?
Hannmure ypaBHEHUS COOTBETCTBYIOIUX peakiuil. COMOCTaBbTE JIETy4eCTh COOTBETCTBYOIINX
okcyaoB. Kak BIHsET CTpOEHME OKCHZA Ha €ro arperarHoe COCTOSHME, XMMHMUYECKUE U
¢duznueckue cpoiictea?

4. Kakue mpoueccsl nporekaror npu pactBopenun NaCOs B Boae? Hanummure ypaBHEHHS
peaKkuuid IEKTPOIUTAUYECKON AUCCOIMALMM U TUAPOIN3a 3TOM conu. KakoBa peakiusi cpeasl
MIOJTyYMBILIETOCS pacTBOpA: KUCIas, HeUTpanbHas WiK wenovHas? Kak ycnaurs rugponus?

5. Kakue mporeccsl potekarot npu B3aumoeiicteun SiFs, SiCls ¢ Bomoit? Kakue koMmIuiekcHbIe
qacTUIBI 00pa3yroTcs BO (TOpUIHBIX pacTBopax? HamummnTte ypaBHEHHMsS COOTBETCTBYIOLIUX
peakuuii. KakoBa peakius cpeasl MOayYuBIINXCA pacTBopoB: pH<7, =7, >77?

6. OObscHUTE, MOXHO JM XpaHUTh IIaBuKoByto kucinory (HF) B crexnsHHO#il mocyne?
[IpenoxuTe HECKOJIBKO CIIOCOOOB IMEpPEeBOJia B PAaCTBOPHUMBIE COEIMHEHUS OKCUAA KPEMHUS



SiO,. Hanummte ypaBHEHHsS BCeX MPEIIOKEHHBIX Bamu peakiuii, yKaXHTe YCIOBHS HX
IPOBEICHUSL.

7. W3BecTHO, 4uTO B psiay 3yemeHTtoB Si, Ge, Sn, Pb ycroitumBoCTh coequHEeHUN B HU3MIIEH
TIONIOKUTENLHON CTENeHM OKHCIEHHs yBeluuuBaercsa. IloAaTBepauTe ycTOHuMBOCTH PbZ*
ypaBHeHussMu peakiuu PbO. ¢ HCI. IlpuBeaure mpumep apyroi rpymnmsl [lepuoamdeckoit
CHCTEMBI, B KOTOPOH CYIIIECTBYET TaKas k€ 3aKOHOMEPHOCTb.

8. OOBsicHUTE, TTOYEeMY HJIsl pasneieHus cMecHu cyiabdumaoB PbS u SboS3 MoxkHO Mcmonb30BaTh
pactBopbl  cynbpuna (NHs)2S wmm  momucynspuna (NHs)2S,. Hamummre ypaBHEHUs
COOTBETCTBYIOIIUX PEAKLIUM.

11. Onpenenure, OynyT u coeaunerus onopa(ll) Boccranapnusare Bi(OH)z npu pH = 14 ecnu
m3BectHo, uto E°([Sn(OH)s]*/[Sn(OH)4]%) = -0.93 B; E°(Bi(OH)s/Bi) = -0.45 B. Otser
noxareepaute pacuerom E°. Hamumure ypaBHenue peakiuu B3aumoseiictBusi Naz[Sn(OH)s] ¢
Bi(OH)s.

9. Hanmummre ypaBHEHHS peakiuii, UCTIONB3YS ISl KAKIOTO MPEeBpaIleHUss MUHUMAIbHOE YHCIIO
CTaui, YKaXKUTE yCIOBUS UX POBEIACHHUS:

C - CO —» CO2 — CaCOs

NazSiO3 — SiO2-xH20 — SiFs — H2SiFg

JlaGopaTopHnas padora Ne7

Tema: «bop, aroMuHAIN».

1. KakoBa snexTpoHHas KoHpurypaiusi atoMoB 3meMeHTOB 3A rpynmbel? Kakue creneHu
OKHCIICHUsI MPOSBIISIIOT 3TU 3JeMeHThl? [lpuBeanTte npuMepsl COAMHEHUH ATHUX 3JEMEHTOB B
Pa3JINYHBIX CTETIEHAX OKUCICHHUSL.

2. Kak usMmenstfoTcsi aroMHbIe paauychl B psaay B—Al-Ga—In-TI? Kak usmensrorcst mo rpyime
KHCJIOTHBIE CBOMCTBA OKCUAOB?

3. B BuJe KakuX COEAVMHEHMM 3J1€MEHTHI 3A Tpynmbl BCTpevaroTcs B npupoje? Kak noimydaror
UX B IpoMblieHHOCcTH? Hanumunte ypaBHEHUS! COOTBETCTBYIOLIUX PEAKIU?

4. B kakux kuciaotax MoxHo pactBoputh Al, Ga, In, TI? Kakume u3 3Tux MerauioB
pacTBoOpsitOTCA B pacTBOpax Iienoueii? Hanummre ypaBHEHUS! COOTBETCTBYIOIUX PEAKIUH.

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

6. Kakue mporieccnl porekarot npu B3aumoeiictsuu BF3, BCls ¢ Bogoii? Kakue xomriekcHbIe
yacTUllbl 00pasyroTcs BO (PTOpUIHBIX pacTBopax? Hamummure ypaBHEHHS COOTBETCTBYIOIIMX
peakuuii. KakoBa peakius cpeabl NoayyuBLIMXCcs pactBopoB: pH<7, =7, >7?

7. Hanumure ypaBHEHUs peakluid, UCIIOIb3YS AJIs KaKJOT0 MpeBpallieHuss MUHUMaIbHOE YHCIIO
CTaIU{, YKOXKUTE YCIOBUS UX IPOBEACHMUS:

Na:B4O7-10H,0 — H3BO3 —» B0z — B

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

JladopaTopnasi padoTa Ne8

Tema: «llle1ouHbIe U 1IEJ0YHO3EMeIbHbIE METALIbI, OePUJLTHI, MATHUID).

1. KakoBa snekTpoHHass KOH(pUTypamusi aToMOB 3JeMeHTOB |1 u 2 rpynmel? Kakue crenenu
OKHUCIIEHUS MIPOSIBISIIOT 3TH 3JIEMEHTHI?

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

a) paauychl aTOMOB,

0) mepBbie HOHU3AIIMOHHBIC TTOTCHIIUATIBI?



3. B Bujie Kakux coeIMHEHU 3JIeMeHThI | 1 2 rpynmbl BcTpevatoTes: B mpupoje? Kak momydaror
ATH METAJIbI B IPOMBIIIEHHOCTU? Hanuiure ypaBHEHUS! COOTBETCTBYIOIIMX PEAKIIUiA?

4. CoelMHEHHsI KaKOro cOCTaBa 0Opa3yrOTCSl MPU CrOPaHUU IIEJIOYHBIX METAJUIOB HA BO3/yXe
uiu B kuciopojie? OT yero 3aBUCUT UX cocTaB? M3 KakuX CTPYKTYPHBIX €IMHUI] IOCTPOCHBI 3TU
coeqruueHnsa?

5. Hamummre ypaBHenusi peakuwmii nomydenus KoO, KoOz, KO.. Kak 3tu coemuneHus
pearupytot ¢ Bojaoi u ¢ CO2?

6. IlpuBeaure ypaBHEHUs pEAKIUH, JIEKAINIMX B OCHOBE METOJIOB IOJIYYEHHUS PaCTBOPOB
mienovert? Kak MOXHO NOJTy4YUTh O€3BOJHYIO MIET0Ub?

7. IlpuBenuTe ypaBHEHHUS peakIMi MoiydeHus kapOonara HaTpusi mo merony CoiibBd U 1O
metony Jlebnana. [Touemy meton ConbB3 HeNb3sl UCTIOIB30BaTh s oayueHuss KHCO3?

8. [IpuBeauTe nmpuMepbl MAIOPACTBOPUMBIX COJICH 3yieMeHTOB 1 u 2 rpynnbsl? B yem npuynHa ux
HU3KOU pacTBOPUMOCTH?

9. B kakux Kucinorax MoOXHO pactBoputh Be, Mg, Ca, Sr, Ba? Kakue u3 3tux metaioB
pacTBOPSIIOTCS B pacTBOpax Iueioyeil? Hanmummre 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 mensitorcs ot
aM(OTEpHBIX 10 OCHOBHBIX. J[J1s1 MOATBEPKACHUSI MIPEATIOKEHHOM 3aKOHOMEPHOCTH, TIPUBEIUTE
MPUMEPHI PEaKIUi.

11. Hanumure ypaBHEHUS peaKUUW, UCHONB3Ys JUIS KaXIOTO MPEeBpalleHUs MUHUMAIbHOE
YHCIIO CTAIMH, YKaXXUTE YCIOBUS UX IIPOBEICHUS:

MgCl; p-p —» MgCO3 — MgO — Mg

BaCl, — BaSOs; — BaSO4 — BaS — BaClz

JlaGopaTtopHas padora Ne9

Tema: «Turan, BaHagAuMi M UX COeTUHEHHUS.

1. Hanumute 35ekTpoHHBIE KOHGUTYparuu atoMoB 31eMeHToB 4b u 5b rpynn. Kakue crenenu
OKHCIICHUSI IPOSIBIISIIOT 3TU 3JeMeHThI? Kak M3MeHsI0Tcs aTOMHBIE paauychl B psiaax Ti — Zr —
Hf u V — Nb — Ta? ITouemy miotHocTh MeTautiueckoro Hf B /iBa pa3a mpeBbIliaeT mioTHOCTh
Zr?

2. Kak wu3MeHsieTcsl OTHOCUTENbHAsl YCTOMYMBOCTh COEOUHEHUH C HU3KUMH CTEHEHSIMU
okucinenus B psagy Ti — Zr — Hf? OtBer noaTrBepauTe ypaBHEHUSIMH COOTBETCTBYIOIIMX
peakuuii. Kakue crenenu okuciaeHus nposiBisieT BaHaauii? [Ipuseaure npumepsl COeAMHEHUH.

3. Kakue xoOpAMHALMOHHBIE YHUCIIa XapakTepHbl it aneMeHToB 4b u 5b rpynn? Ilpuseaure
npumeps! koMiiekcoB Ti(II), Ti(IV) u Zr(IV), cymectByromux B TBep10ii (pa3e u B pacTBoOpe.
4. B Bune kakux coeauHenuid Ti, Zr, Hf Bcrpeuarorcs B mpupoae? CrocoObl mosydyeHus
MetasuioB. [louemy BaHaauii, HHOOMI M TaHTAJI OTHOCAT K pacCeTHHBIM dJieMeHTaM? Kak Mo>kHO
noy4yuTh BaHaaui 3 V20s?

5. Hamumwure ypaBHEHHs peaklMii, C MOMOILBIO KOTOPbIX MOXHO mnepeBectu TiO2 B
pacTBOPUMBIE COEITMHEHUS TUTAHA.

6. Hanmmure ypaBHEHUs peakuMil B3aUMOJEHCTBUS TUTAHA C COJSIHOW KHUCIOTOM M CO CMECBHIO
A30THOM U IUIABUKOBOM KUCIIOT.

7. Kakue XJIOpuabl MOTYy4aloTCs B pe3yibTaTe B3aUMOJCHCTBUS BaHAAWs, HUOOHMS M TaHTala C
ra3zoo0pa3HbIM xj0poM? Hanumure ypaBHEHUS peaKIfii.

8. Kak nocienoBaTtenpHO U3MEHSETCS LIBET pacTBOpa MpU B3aUMOACHCTBUM BaHaJaTa HATPHS C
LIMHKOM B KucCIo# cpene? Hanummre ypaBHEHHsI COOTBETCTBYIOIIMX PEAKIIMM.



9. O0BsicHUTE pa3TUYHYIO OKpacky xjaopuaHbix pactBopoB Ti(IIl) u Ti(IV) ucmons3ys TKII.

10. Tloyemy TeTpaxjopH THUTaHA «JIBIMHT» BO BJI&XHOM Bo3ayxe? Hamuimure ypaBHEHUS
peaKiuu, OOBSICHSIOIICH ATO SIBIICHUE.

11. Kak 06HapyXHUTh IPUCYTCTBHE COCTUHEHUI TUTAaHA B pacTBOpe?

12. Hanwmmute peakuuu B3aumojeiicteus VClz, VClz, VOCI2, VOCI3 co menousto. Kak
U3MEHSIOTCS KHCI0THO-0CcHOBHBIC cBo¥icTBa B psaxy V(II) — V(I — V(IV) — V(V)?

13. HanuiuTe ypaBHEHHS CIICAYIONMX PEAKINN M YKAKUTE YCIOBHSI UX MIPOTCKAHHMS:

V205 +C +Clz — Nb2Os + C + Cl2 —

NaVOs + H202 + H2SO4 — V205 + H202 + KOH —

JladopaTopnasi padora NelO

Tema: «Xpom, MosInO1eH, BOIb(paM U UX COeTMHEHHS».

1. KakoBa »siekTpoHHas KOHQUTypamus aroMoB 3JeMeHTOB 6 rpymmbl? Kakwe creneHu
okucieHus ouu umeror? [lpusenure npuMepsl COOTBETCTBYIOIUX coearnHenuit Cr, Mo, W.

2. VYkaxuTe, KaKk MEHSIOTCA [0 TpyIIe: a) paauychl aToOMOB, 0) IMepBble MOTEHLIHAJBI
MOHM3AINH, B) KOOPAUHALMOHHBIE YHCIIA, I') TEMIIEPATYPbI IJIABJICHUS IPOCTHIX BELIECTB.

3. Kak meHsieTcs akTUBHOCTh MeTaJLIOB 110 psaxy Cr — Mo — W? Kakue KMCI0Thl pacTBOPSIOT 3TU
MeTayibl? Hanummre ypaBHEHUsI peakliMii XpoMa C pacTBOpaMU XJIOPOBOAOPOJHON M a30THOM
KHCJIOT.

4. Kak Mensiercst ycrorunBocth coequnenuid Cr, Mo, W B crenensix okucnenus 11 u 11I? Kax
MEHSETCS YCTOMYMBOCTh coequnenuit Cr, Mo, W BBICIIINX CTETIEHEW OKUCIICHUS?

5. Kak MeHsIF0TCSl KUCIIOTHO-OCHOBHBIE cBoiicTBa coenuuenuii B psiay Cr(Il) — Cr(l1) — Cr(V1)?
6. HapucyiiTe 3HepreTHYeCKyl AuMarpaMMy pacllelUieHHbIX O-opOuTajneil W pacrpenencHue
anextponos (TKII) mns rexcaaksakommiekcos Cr'2 u Cr's,

7. Hanumure peaklyio BOCCTAHOBIIEHUS AMXPOMAaTa KaJMs CEPHHUCTBIM Ira30oM B KHUCJIOW CpeJe.
Onpenennute BO3MOXXHOCTh IPOTEKAHUSA 3TON peakuuu npu pH=S.

JladopaTopnasi padora Nell

Tema: «Mapranen u ero coeJHHeHUsD).

1. KakoBa siekTpoHHas KoH(puUrypauus aToMoB 3yeMeHTOB 7 rpynmnbl? Kakue creneHu
OKHUCJICHHS XapaKTepHbl Uil AITHX dieMeHToB? IlpuBenuTe mnpUMEpPbl COOTBETCTBYIOIIMX
coenquHeHuit Mn u Re. Kakue koopAMHaLMOHHBIE YKCiIa XapaKTEPHBI JUIsl 3TUX 3JIEMEHTOB?

2. Kak mensttotces no rpynne Mn — Tc — Re

a) paJuychl aTOMOB,

0) nepBble HOHNU3ALMOHHBIE TTOTECHIIUAIBI?

3. B Buae KakuX COEOMHEHMM BCTpedyaeTcsi MapraHen B npupozie? Hanummre ypaBHeHus
peaxkiuil MoJIy4YeHUs] METANINYECKOr0 MapraHua:

a) METOJIOM aIIFOMOTEpMHH (13 THpoIro3uTa MnOy),

0) anekTponuTudeckuM MetogoM (13 MnSO4).

4. Kak MeHseTcsi akTUBHOCTh METAJIOB B psiay Mn — TC — Re mo oTHomIeHUI0 K Kuciaotam?
Harnmmmre ypaBHEHUS peakuii:

Mn + HCI —

Tc + HNO3 (30%) —

Re + H.O2 —

5. Harnmmre ypaBHEHUs NPUBEIEHHBIX PEAKIIAN:

KMnOg4 + H2SO4(pp) + H2S —



KTcO4 + H2SO4(p-p) + H2S —

KReO4 + H2SO4(p-p) + H2S —

Hcnonb3yst 3TH pUMEpPbI, HA30BUTE HanOoJee CHIIbHBIN OKUCTUTENb cpeau aHnoHOB MO4™ (M =
Mn, Tc, Re) u ykaxure, Kak MEHSETCS YCTOMUMBOCTb COEAMHEHMH 3JEMEHTOB B BBICHIMX
CTETICHSX OKHUCIIEHUs B psity Mn — Tc — Re?

6. Hanmmmre ypaBHeHus peakiuii B3aumoaencTsust MnO, MnO2, KzMnOs u KMnOg ¢ consiHoi
kucnotoil. s ypaBHuBanuss OBP ucnonb3yiite 3nekTpoHHO-MOHHBINA OanaHc. Kakue u3 3tux
peaKIMii UCTIONB3YIOTCS KakK JIAOOPaTOPHBIE METO/IbI MTOTyYSHHS XJI0pa?

7. YTo mpoucxoauT Ipu 100aBICHUU K PacTBOpPY, COAEpIKaIlleMy IepMaHTaHAT-HOH, pacTBOpa
menoun? Kak mensiercs okpacka pactBopa? Kakoii ra3 Bwigensiercs? Hanumure ypaBHEHUE
peaxkuu.

8. Ilpu B3ammopeiictBun KMnOs ¢ H2C;04 B mpucyrctBum K2C,Os B BogHOM pactBOpe
obpaszyercs Tpuokcanaromanranar(lll) kamms. Hanummre ypaBHeHue peakmuu. Jlos
00pa30BaBIIETOCs OKTadAPUIECKOT0 KOMITJIEKCHOTO UOHA!

a) YK@XXUTE MOJHYIO AIEKTPOHHYIO KOH(UTYpAIUIO IEHTPaIbHOIO HOHA;

0) wu300pasuTe Ha auarpamMme paciueruieHHsix d-opOuraneii nenrpamsHoro wnona (TKIT)
pacrpeziefieHue IIEKTPOHOB U pacCUMTaiiTe IHEPrHI0 CTAOMIM3ALUN KPUCTAUTUYECKUM IOJIEM
(OCKII), yuuTsiBasi, 4TO C204? - nurany c1aboro moJs;

JlabopaTopnasi pa6ota Nel?2

Tema: «/Keae3zo, K00aIbT, HHKeJIb. KoOMIIEKCHBIE COeIHMHEHHS Kejie3a, KOOaJbTa,
HHUKeJIS.

1. KakoBa anektponHass koH(urypamus aromoB 3nemeHTOoB Fe, Co, Ni? Kakme crenenu
OKHUCJICHHUS XapaKTepHbl JUIsi O3TUX 23yieMeHToB? IlpuBenutre mnpuMep COOTBETCTBYIOIIMX
COCTUHEHUH.

2. B Buae KakuX COeIMHEHUI BcTpeyaeTcs jkene3o B npupoae? Kak u3 HUX MOXKHO HOJTYYUTh
MeTain? Uem oH MoXeT ObITh 3arpsizHeH?

3. VkaxuTe, Kak MEHSIFOTCSI B IEPUO/IE:

a) paauychl aTOMOB,

0) mepBbIe TOTCHITUATBI HOHU3AIINH.

4. Kak MeHsieTcsl BOCCTaHOBUTEIbHAsI CIOCOOHOCTh MeTaiioB? [IpuBeaute nmpuMepsl peakuui
ITUX METAJJIOB C KOHIIEHTPUPOBaHHO# U pa3zdasienHoi kuciaoTamu (HCI, H2SO4, HNO3).

5. HapucyiiTe 3HEpreTHYECKyl AuMarpaMMy pacllelUieHHbIX O-opOuTajneil W pacmpenencHue
snextponos (TKIT) mas nuanuansix kommaexcos Fe? u Fe®'. Cpaprute 11st 9THX KOMIIEKCOB:
a) BEJIMYMHY pacCIlEIUIeHNs,

6) OCKII (TepMOIMHAMUYECKYIO YCTOWYHBOCTD ),

B) KHHETUYECKYIO YCTOWYMBOCTH (JTAOMIIBHOCTh, UHEPTHOCTH ).

6. HapucyiiTe sHepreTHyecKkylo auarpammy paclleruieHHbIX d-opOuTaneil u pacmpeneiceHue
anekTpoHoB (TKII) mist akBakomIuiekca Co*? u umanugHoro komruiekca Co*2. CpaBuure s
ITUX KOMIUIEKCOB:

a) BEJIMYMHY PACLIEIUICHNUS,

6) OCKII (TepMOIMHAMUYECKYIO YCTOWYHBOCTD ),

B) MarHUTHBIM MOMEHT.

7. 3nauenue pH pactBopa FeClz 6onbire, uem pactBopa FeCls. O0bsicHUTE 3TO SIBIIEHNE C TOYKH
3peHUs] KHCIOTHO-OCHOBHBIX B3aUMOJIEHCTBUN. UTO MOXKHO CKa3aTb 00 M3MEHEHMU KHCIOTHO-
ocHOBHBIX cBoucTB B psaay Fe(Il) — Fe(lll) — Fe(VI)?



8. Kakue OwHapHBIC COEIUHEHHUS jKelie3a W cepbl BBl 3HaeTe? MOXKHO JIM OCAaIUTh CYJIb(ua
JKeJe3a cepoBOJ0pOIoM?

10. KakoBbl KauecTBeHHbIE peakiuu Ha nonsl Fe?* u Fe*? Hanumure ypasuenus peakuuii. Kak
MOKHO Pa3IMuuTh PacTBOpHI coneii Fe?*, Co?*, Ni%*?

JladopaTopnasi padora Nel3

Tema: «Menb, cepedpo, HUHK, KAAMUH U UX COeTMHEHM D).

1. KakoBa »nekTpoHHass KoHpurypamuss atroMoB 3jeMeHTOB 1b rpymmei? Kakue cremeHu
OKHUCJICHHS XapaKTepHbl UIsl 3THX 3jeMeHToB? IlpuBenuTe mnpuMepbl COOTBETCTBYIOIIMX
COCIMHECHU.

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

a) paauychl aTOMOB,

0) nepBbie MOHN3ALUOHHBIC TOTEHIIUAIIBI?

[Touemy y nsnementoB 1b rpynmbl paauycsl aTOMOB MEHbIIE, YEM Yy COOTBETCTBYIOIIMX
IIEJIOYHBIX METAJIJIOB, @ HOHU3AILIMOHHBIE TOTEHLIMAJIbl 3HAYUTENIBHO BhILIE?

3. B Buze kakux coeMHEHUMN BcTpeuarorcs ieMeHThl 1b rpynmel B npupone? Kak nomyvaror
COOTBETCTBYIOIIME METAJIbl B MPOMBIIUIEHHOCTH? Hamummre ypaBHEHHUS OCHOBHBIX
COOTBETCTBYIOLIUX PEAKIIUH.

4. B xkakux kwuciotax MoxHO pactBoputb Cu, Ag, Au? Hanummure ypaBHEHUs
COOTBETCTBYIOIIUX peakiuil. [louemy 3T MeTasibl B CTaHAAPTHBIX YCIOBUSAX HE PACTBOPSIIOTCS
B coJisiHOM kucnoTe? Kak MeHsieTcss akTUBHOCTh MeTaylioB 1o psaxy Cu — Ag — Au?

5. ByzleT 1M MeTalH4ecKoe JKene30 BHITECHATh Meab u3 coneit Cu®*, merammuueckas Menp —
xKene3o u3 coneit Fe®*? Hanummre ypaBHEHNs COOTBETCTBYIONINX PEAKIIHIA.

6. Kak nomxyunts rugpoxcus menu (I1I)? MoxxHO 51 1151 3TOTO UCTIONIb30BaTh:

a) pacTBOp aMMHUaKa,

6) pactBop NaOH?

B uem pactBopsiercsa rugpokcua Meau(Il)? MoskHO M 11 3TOr0 MCIOJIb30BaTh:

a) pacTBOp aMMHUaKa,

0) KOHIIEHTpUpOoBaHHbIN pacTBop NaOH,

B) pacTBOpP COJITHOM KUCIIOTHI?

[Tposiensier mu Cu(OH)2 amdotepupie cBoiictBa? Hamuimmre ypaBHEHHS COOTBETCTBYIOIIMX
peaKuuii.

7. Kak, ucxons u3z CuClz, nomyuuts CuCl? B uyem moxno pactBoputh CuCl? OO6bsicHure,
noyemMy Npu pa30aBIe€HUU BOJIOIM COISTHOKHUCIOro pacTBopa xjopuaa menu(l) Beimanaer Oenblit
ocajok. Hanuiure ypaBHEHHs] COOTBETCTBYIOUINX PEAKIIHIA.

8. Ilpum mnpomyckanuu B cunuii pactBop [Cu(NH3)a(H20)2]SOs OGecrsetnoro raza HzS
BbIJIETISIETCS YepHBbIN ocaok. HanuiuTe ypaBHeHHE COOTBETCTBYIOIIEH PEaKIUu.

9. IlpuBeaute mpuMepsbl HE PaCTBOPUMBIX B BOJE COeAMHEHUU cepeOpa. OOcyauTe ycioBUs
nepeBojia UX B paCTBOPUMOE cocTosiHMe. Hanuimmre ypaBHEeHUs! COOTBETCTBYIOIINUX PEaKIIHUM.

10. ITonyunre Ag202 uz AgNOs. Kakue creneHM OKHCICHHMsS TNPOSBISET cepedpo B ITHX
coequHeHuAX? Hanumure ypaBHEHUSsI COOTBETCTBYIOIIMUX PEAKIIMNA U YCIOBHSI UX IIPOBEIACHHUS.
11. Hanumunre ypaBHEHUs peakuuil CIEQYIOIIUX [PEBpAIICHUN, YKaXKHUTE YCIOBUS HX
IIPOBEJCHMUS:

Au — NaJAu(CN)2] — Au — H[AUCI4]

12. HapucyiiTe SHepreTHYecKylo auarpamMmy pacuierienus (-opOutaneil u pacrpeneicHue
NEKTPOHOB TieHTpanbHoro atoMa noa [Cu(H20)6]?*. TTouemy 30T HOH okpamen, a Cu* B CuCl
- 6ecuBeTeH?



13. KakoBa snekTpoHHass KoHpurypamuss atoMoB 3iemMeHToB 2b rpymmei? Kakue crenenu
OKHUCJICHHS OHHM umMeroT? B dem 3akmtodaercs ocoboe momoxkenue Zn, Cd u Hg B cemeiicTe
NEPEXOIHBIX METAIIIIOB?

14. Kak u3MeHsieTcss akTUBHOCTh MeTayuioB B psiny Zn — Cd — Hg? Kakue u3 3TuX MeTauioB
pacTBOPSIIOTCS B XJIOPOBOJIOPOAHOM KucinoTe? B ueM MOKHO pacTBOPUTH PTYTh?

15. Tmapokcun 1wmHKa — amdoTrepHoe ocHoBaHue. [IpuBenuTe mNpUMeEpBl peEaKIHid,
MOJATBEPKIAIOLIUX ITO YTBEPHKIACHHUE.

16. IlpuBeaure mnpuMephl KOMIUIEKCHBIX COEIMHEHMM LHMHKAa # Kaamus. KakoBbl
KOOpJMHAIIMOHHBIE YKCIIA [IEHTPAJIbHBIX aTOMOB U T€OMETPHS KOMIJIEKCOB?

17. TlpuBenuTe mHpuMephl COeIUHEHHH, copepxammx Hgy?*, KOTOpble yCTOWUMBEI TIpH
HOpMAaJIbHBIX yclIOBUAX? UTo mpoucxoaut npu Bzaumojeictsuu Hurpara prytu(l) c: a) NaOH,
6) H2S, B) NH3'H20O?

18. Kak MeHsieTcst pacTBOPUMOCTH CyJIbGuI0B djieMeHTOB 2b rpynmei? Kakue cyinbhuab MOKHO
0Ca/IuTh CEPOBOOPOJIOM B KHUCIIOHN cpene?

19. Ilpeanoxure cnocod BBIAEIEHUS XJIOPUIOB LIMHKA, KaIMUs U PTYTH U3 BOJHOTO PacTBOpa,
COJIEpKAIero BCe TPU COJIH.

Tpe6oBaHusi K BHINOJHEHUIO JIA00PATOPHBIX PadoT

Kaxxapiii cTyIeHT BBITIOJIHAET J1a0OpaTOPHBIE PaOOTHI COMIACHO rPadUKYy.

[Ipexxne yeM MPUCTYNUTH K paboTe B J1abOpaTOpHH, BCE CTYACHTHI JOJKHBI MPONTH
MHCTPYKTaX MO TEXHHUKE O€30MaCHOCTH M PACIUCATHCS B JKypHalle HHCTPYKTaKa TEXHHUKHU
0e30MacHOCTH.

VYcnemHoe 3aHAaTHE B J1a00paTOpUM  BO3MOXHO TOJBKO B TOM Cily4ae, €cliu
HOJArOTOBUTHCS K BBINOJHEHHIO paboTel. [loaroroBka k paboTe MPOBOAMUTCS B 4Yachl
camMocCTosiTeNNbHOW paboTel. Ilpu MOArOTOBKE HYKHO HCHOJB30BAaTh ONUCaHHE pPabOT U
PEKOMEHI0BAaHHYIO JINTEPATYPY.

Jlnis  BBIMOJMHEHMs J1a0OpaTOpHBIX paboOT HCHOJb3yeTCs ClelualbHas TeTpaiab -
7a00paTOPHBIM JKypHall, B KOTOPBIM 3aHOCATCS BCE pPE3YJbTaThl IMPOBEJCHHBIX OIBITOB.
JlaGopaTOpHBI >KypHall SBISETCS JTOKYMEHTOM, YJIOCTOBEPSIOIIMM BBIIOJIHEHUE CTYIEHTOM
naboparopHbix pabor. Ha TutynapHOM mnucte sxypHana ykasbiBaercs ®UO, Homep rpymisl,
y4eOHBIN TO1.

JIroGast mabGopaTopHasi paboTa HAaYMHAETCS C yKa3aHUsT HOMEpa M Ha3BaHUS PaOOTHI.
[Tocne 3TOr0 3aIMCHIBAIOTCS UCIIOJIb3yEMbIE TPUOOPHI M PEAKTUBBI, X0 pabOThl, Pe3yIbTaThl U
BBIUMCJIEHMs], 3aKaHUMBaeTcsi JlabopaTtopHas pabota BbIBOAOM. [IpoOupouHbIe OIBITHI
0(QOpMIISIFOTCSL B BU/I€ TAaOJIUIBL, T/I€ YKa3bIBAIOTCSI Ha3BaHUE ONBITA, HCIOIb3yEMblE PEAKTUBBI,
HAOJI0/IEHUS], YPaBHEHHS] XUMUYECKUX PEAKIUI U BBIBOI.

K pabore B maGopaTopuu [OMYyCKalOTCSI CTYIAEHTHI, KOTOpPhIE HMMEIOT J1abOpaTOPHBIH
’KYpHaJI, IOJIFOTOBJICHHBIN K paboTe, U3y4YHUIIu ONKUCaHue pabOThl, UMEIOT MPEACTABICHUE O XO0J€
BBITIOJTHEHUS paOOTHI.

Jns nomycka K pa®oTe CTYIEHT JOJDKEH MMETh JIaDOPAaTOPHBIM KypHall C MPaBHIBHO
oopmiIeHHON nabopaTopHOi padoToi. JIOMyCK CTYIEHTOB K BBINOJHEHHIO TabOpaTOpHOI
paboThI MPOBOAUTCS MPENoAaBaTesIeM IMyTeM YCTHOTO olpoca 6o nuckMeHHOo. K BBIIOIHEHNIO
TeKy1ei 1abopaTOpHOI pabOTHI TOMYCKAIOTCS TOJIBKO T€ CTYACHTHI, KOTOPHIE:

- MPaBUIBLHO OOPMUIIU JaHHYIO padoTy;

- 3HAIOT Ha3BaHUWE W LEedb PabOThl; MOHMMAIOT CYIIHOCTh SIBIIEHUH U 3HAIOT 3aKOHBI,
KOTOpbIE JIeKaT B OCHOBE JAHHOM palOOThl; MMEIOT YETKOEe MpPEJCTaBICHHE, YTO M KaKUM
Croco0oM Oy/IeT BBITIOJHSATHCS.



[Tocne BoImONMHEHUST W OQOpPMIICHHS JAOOpaTOpPHOW pabOThl CTYACHT JOJDKEH €€
3aLIUTUTb.

K 3amure mabopaTopHoii pabOTHI CTYACHT 00sI3aH:
- MPEIOCTaBUTh TOJHOCTHIO O(QOpPMIICHHYIO Tab0paTopHyI0 paboTy C 3aMoIHEHHBIMH
TabnuIaMu, rpaukaMu, pacueTaMy U BBIBOJIaMH,
- 3HaTh HEOOXOMMBII TEOPETUYECKHI MaTepHall;
- YMETh KPaTKO PaccKa3aTh O COJEPKAHUU MPOBEAEHHOTO UM SKCIIEPUMEHTA U 000CHOBATH
BBIBOJIbI, C/ICTIAHHBIC B 3aKITIOUCHHH;
- YMETh peniath NpakTHIeCKHUe 3aa4uM 110 TeMe TJAaHHOW paboThl.

3. Kpumepuu oyenxu:

Kpurepun Ouenka YpoBeHb
Pabota BBINOJIHEHA U | «3aYTCHO» HOBBIIIEHHBIN
odopmiena B mosHOM 00BEME, (MpoIBUHYTHIN) YPOBEHb
HOJIyYEeHbI [paBUJIbHbIE

OTBETHl Ha JOIMOJHUTEIbHBIC
BONIPOCHl  MperojaBaTelis B
pamMKax JTAaHHOM TEMBI.
CrymeHT  yMeer  pelath
MpPAKTUYECKHE 3a/JaHusl IO
TeMe padoThl U 0OOCHOBHIBATH
MPABHJIBHOCTh PEIICHUSI.

Pabora BBIMTOJTHEHA U | «3aU4TCHO» 0a30BbIil ypOBEHb
odopMIICHa B TIOJTHOM 00BEME,
HO JIONYIICHBI OMIMOKK TIpU
OTBETC Ha HOOIIOJHUTCIIBHBIC
BOMPOCHI  TIpenojaBareis u
HE3HAUNUTEIILHBIE OIINOKH B
NPAaKTUYCCKUX 3aJ1a4aXx.

Pabora BBITTOJIHEHA U | «3a4TCHO» MIOPOTOBEI YPOBEHb
odopmiieHa B TIOTHOM 00BEME,
C/IeTaHbl MIPaBUIIHLHBIE
BBIBOJIbI, OJHAKO, HMMEIOTCA
HEKOTOpHIE HapyIICHHS
TpeOoBaHUI O OPOPMIICHHIO,
Harpumep, OLINOKHU B
oopmieHun rpaguKoB,
TablMll ~ WIX B 3aIllUCH
pe3yJbTaToB U3MEpEeHuH.
ITocne yKa3aHus
npernoJiaBaTens JaHHbIE
HEIOYEeTHI YCTpPaHEHHBI.

Honyuiensl  omuOKu — IpH
OTBET€ Ha JOMNOJIHUTEJIbHbBIE
BOIIPOCHI Iperno/iaBaTens.
Crynent  3aTpynHsierci B
BBIIOJIHEHUH  MPAKTHYECKHX
3aJIaHHA 110 TeMe PaOOTHI.

PaGora BBHITIOJTHEHA U | «HE 3aUTEHO» ypoBeHb He chopMHUpPOBAH
obopmiiecHa B HEMOJHOM




o0Beme, Harpumep, HE

IIPOBEJCHBI pacuersl
IIOTPELIHOCTEN WU
IIPOBEJCHBI HEIPaBUIILHO,
OT/IENIbHbIE pe3yabTaThl
HEBEPHBI, BBIBOJIBI
3aKJIF0YCHUS HE
COOTBETCTBYIOT  H3y4aeMbIM
SABJICHUSIM, HMEIOTCS

3HAQUUTEIbHBIE  ONIMOKM B
rpadpuueckux aaHHbx. Ilocne

yKa3aHUs IpernoiaBaTesns
OCHOBHBIE HEJ0YEThI
YCTpaHEHHI, rpapuku
WCIIPABJICHBI. Crynenr

3aTPYAHACTCA B OTBETAaX Ha
BOIIPOCHL u BBITTOJTHCHHUH
IMMPAKTUYCCKUX 3aaa4.

Ecan paﬁoTa COAECPIKUT 00JIbIIIOE KOJHYECTBO OIIII/IGOK, TO CTYACHT ¢€¢
HOpaﬁaTbIBaeT U 3a1umaeT moBTOPHO.

Peiitunr: Kaxnas BeinmosgHeHHas, 0(hOpMIICHHAS U 3alllMIIEHHAs! CTYJACHTOM
nabopaTopHas pabOoTa oleHuUBaeTca B S5 OamnoB. B mepBoM cemectpe 3a
BBITIOJTHEHHWE M 3alUTy Ja0OpaTOPHBIX PabOT CTYACHT MAaKCUMaJIbHO MOXKET
noiayuutb 65 OaanmoB. Bo BTOpoM ceMecTpe 3a BBIIIOJHEHUE U 3alIUTy
Ja00paTOPHBIX PadOT CTYJAEHT MAaKCUMaJIbHO MOXKET TMOJIy4duTh 65 0aJuioB.
JonoysHUTENbHBIE OAJIBI CTYACHT TMOJIy4aeT 3a BBINIOJIHEHUE, o(opMiieHHEe U
3alIUTY UHIUBUAYATbHBIX SKCIIEPUMEHTAIbHbBIX 3a/JaHU.

4.1.2 Tlpumepbl pacyeTHbIX 32124

1. B cucreme xJI0poBOIOPOJ — BOJA UMEETCS a3€0TPOIHBIN COCTaB, COOTBETCTBYOILNN
comepxanuto xjopooaopona 20.2 % (macc.). CremeHb AMCCOLMANMU XJIOPOBOAOPOJA B
a3e0TpOnHOM pacTBope coctasisieT 88 %. Paccumraiite 3Hauenue pH pactBopa, ecnu ero
I0THOCTH paBHa 1.10 T/ em®,

2. Paccuuraiite maccy 15 % oneyma, KOTopyro HE0OX0auMO 1006aBUTh K 4.46 KT BOJBI,
YTOOBI MOJIYYUTh PACTBOP C MAaCCOBOM J0JI€i cepHOIl KUCIOThI paBHOU 4.7 % mioTHOCThIO 1.035
r / em®. Paccumtaiite pH momayd4eHHOro pacTBOpa, MPUHSB, YTO CepHAas KUCIOTAa MO HepBOii
CTYII€HHU MOJIHOCTHIO AUCCOIIMUPOBAHA, a 10 BTOPOM CTYNEHH SBJISETCS KUCIOTON CpeiHeN CUITbI
¥ XapaKTepu3yeTcs KoHCTaHToi qucconuarnuu Ka (H2S04) = 1.2 - 1072,

3. B 11 BomHOro pacTBOpa YKCYCHOH KHCIOTHI KoHIleHTparmed 0.01 monb /1
comepxutrcs 6.27 - 1021 wacTul pPacTBOPEHHOTO BENIECTBA B BUAE MOJEKYI H HOHOB.
PaccunTaiiTe paBHOBECHBIE KOHIEHTPALIMN YKCYCHOM KHUCIIOThI, HOHOB BOJOPO/Ia, alleTaT-HOHOB
Y 3Ha4€HHE KOHCTaHTHI AUCCOLMALIMY YKCYCHOW KHUCIIOTHI.

4. PaccunraiiTe 3Ha4eHUS KOHCTAaHTbl THIPOIW3a, CTENeHH ruaponu3za u  pH
pasbaBnenHoro pactBopa Hutpura ammoHus NH4NO:2 npu temmneparype 22 °C. Honnoe
npomsBeenne Boasl paBHO 1 - 107, komcramtel gmccommarmu  Ka(HNO2) =4.0 - 1074,
Kbo(NHsOH) = 1.8 - 10°°,

5. Paccuuraiite maccy XJIOpHJa aMMOHHs, KOTOPYIO HEoOXonumo 100aBuTh kK 0.5 1
BOJHOTO pacTBOpa THApPOKcHIa aMMOHHs KoHueHTpauuei 0.05 mouns /1, uro6sl pH pactBopa



ctan paBHbIM §. CTeNeHb IUCCOLMALNU COMU B pacTBope paBHa 90 %, KOHCTaHTa IHCCOLMALAN
Kp(NHsOH) = 1.8 - 10°°,

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

7. VmeeTcst BOIHBIM pacTBOp, HACBHIIMIEHHBIH IBYMs COMSIMH — KapOoHaToM Oapus u
KapOOHATOM CTpoHIMsA. Paccumraiite koHnenTtpamuu nonoB Ba?*, Sr?* m COs* B pacTsope.
[TP(BaCO3) =5.1 - 10°°, TP (SrC0Os3) = 1.1 - 1079,

8. [Ilpomssemenme pacTBOpUMOCTH cyibdara Kamemus IIP (CaSOs) =25 - 10°°.
PaccuuraiiTe 3HaueHre pacCTBOPUMOCTHU COJIU B Boje. Paccunraiite, BO CKOJIBKO pa3 yMEHbBIIUTCS
pacTBOPUMOCTh KapOOHaTa KaibIMsl IO CPAaBHCHHIO C TIEPBOHAYAIBHOW, ecimu K 11
HACBILIEHHOT'O pacTBopa KapOoHaTa Kanblus a006aButh 0.1 Monb cynbdarta marnusa. CreneHb
nuccorranuu cynbdara maraus o (MgSO4) = 80 %.

9. Onpenenure, BbIAAET M 0cafok, ecid cMmemats 100 ma 0.002 M pactBopa HuUTpaTa
cepebpa n 300 mn 0.01 M pactBopa kap6onata Harpus. TP (Ag.COs) = 6.1 - 10712,

10. Omnpenenurte, BBINAAET JIM OCAAOK, €CIM CMEIIaTh paBHbIE OO0BEMBI PACTBOPA,
conepxamiero 22.2 v/ xmopuaa KajdbliMs H pacTBopa, cozaepkaimiero 56.8 r/m cynbdara
Hatpusa. IIP (CaSO) =6.1 - 107°. Ilpumure, 4To BCE COAM B PACTBOPE AHCCOIMHPOBAHBI
MOJTHOCTBIO.

4.1.3 Ilpumepbl KOHTPOJIbHBIX padoT _
BAPUAHT KOHTPOJIBHOU PABOTDBI Ne 1
110 TeMe «OCHOBHBIE MTOHATHUS U 3aKOHBI XUMUN»

1. Mplbsik 0Opa3yeT JBa OKCHJIAa, MaccoBasl J0JsI MbIIIbSIKa B KOTOPBIX COOTBETCTBEHHO
paBHa 65,2 u 75,7%. PaccunTaiiTe MOJIIpHYIO MacCy SKBHBAJICHTA MBIIIbSIKA B ’TUX OKCHJIAX.

2. O6wvém mapoB 0,2 r BemectBa npu 17 °C u naBnenun 101747 Ila paBen 48 wu.
Paccunraiite MOIsipHYIO Maccy BEIlECTBA U MacCy OJHOM MOJIEKYJIbI TOTO BELIECTBA.

3. IIpu pactBopeHun 11,5 r cmecu amOMUHUA, MEIM W MarHus B COJSHOM KHCIIOTE
BBIIETMIIOCH 7 JT Ta3a, M3MepeHHoro npu Temnepatype 0 °C u nasnennn 0,81-10° Ia.

4. HepacTBoprMBIii OCTATOK IEPEBEAEH B PACTBOP KOHLICHTPUPOBAHHON a30THOU KUCIIOTOM.

[Tpu sTom BeIAENMIOCH 4,48 11 (H. y.) raza. OnpenenuTb cocTaB UCXOHOM CMeCH.

BAPUAHT KOHTPOJIbHOM PABOTBI Ne 2

o TeMme «PacTBopbi»

1. 3 400 r 50 % pactBopa H2SO4 BeinapuBanuem yaamwin 100 r Boasl. YeMy paBHa MaccoBast
noist HoSO4 B ocTaBmieMcst pactBope.
2. BpIUMCIUTh OCMOTHYECKOE JIaBJIECHHE pacTBopa, coaeprkamiero 16 r caxapo3sl Ci2H22011 B
350 r Boasl ipu 293 K. IInotHOCTH pacTBOpa 1 r/mi.
3. Ckonbko Bojbl HyxHO npubaButh K 500 ma 0,1 M pacTBopa MypaBbHHOM KHCIIOTBI, YTOObI
CTENeHb IMCCOLMALINN KUCIOThI yTpouiach?
4. PactBopumocts CaCOs mipu 35° C pasna 6,9%10* 1/100 r Bojbl. BerauciuTs npousseaeHue
PacTBOPUMOCTH 3TOU COJIU.
5. Kakue u3 mepeuncieHHbIx coneil monasepratorcs rupponuszy: NaCN, KNOsz, KCIO? [lns
KOKIOW U3 THUIPOJIU3YIOMIMXCS COJel HamucaTh YpaBHEHHUS TUApPOIM3a B HOHHOW U
MoJekyJsipHoit popmax u Haiitu pH ee 0,1 M BogHOTrO pacTBoOpa.

BAPUAHT KOHTPOJBbHOM PABOTBHI Ne 3
10 TeMe « XUMUSI HEMETAIITIOB)
1. C nosumii Teopuii BC 1 MO 00bsicHUTE CTpOEHHE U ycToiunBOCTh YacTuil NO2*, H20.
2. Kakue gacTHIIBI TPUCYTCTBYIOT IPU PACTBOPESHUU B )KHJIKOW CEPHOM KUCIIOTE: a) a30THOM
KHUCTIOTHI; 0) XJIOPHOM KUCTIOTHI; B) YKCYCHOW KHUCJIOTHI; T) aMMHUaKa.



3. Ompenenure, MOTYT JIM OJHOBPEMEHHO MPHUCYTCTBOBaTh B pactBope a) H2SeOs3 u Kl; 6)
H>SeO3 u HzSe; B) H2SeOs u 1?

BAPUAHT KOHTPOJIBHOM PABOTHI Ne 4
10 TeMe «XHUMHsI METaJIIOB)

1. Kak 1 noueMy M3MEHSIOTCA TEPMUUECKAs] YCTOMUNBOCTD, pACTBOPUMOCTb M KUCIIOTHO-
OCHOBHBIE CBOMCTBA B PsIIy TUJAPOKCHUIOB s-3ieMeHTOB I rpynimbi?

2. OOBACHUTh XMMH3M JCHCTBUS CMECH KOHIICHTPUPOBAHHBIX a30THOW M IIAaBUKOBOM
KHCJIOT Ha MEeTaJNIN4eCKue MOJIUOAEH U BOIb(pam.

3. MOXHO JI1 cuuTaTh coisiMu propu, xiopua u 6pomus Bonbdpama(VI), ecnu 11t HUX
XapaKTepHbl HU3KUE TEMIIEPAaTypbl IUIABJICHUS W KUIIEHUS, PACTBOPUMOCTb B OPraHMYECKHX
COEIMHEHUSX, JIeTKas Tuapoiau3yeMocTs? IIpennonoxxure ncxoas U3 NpUBEACHHBIX TaHHBIX BUJT
cBsA3u W-I' ¥ TUII KpUCTAJTIMYECKON PEIIETKU B ATHX T'aJIOTCHUAAX.

4. Tlo Bemmuune pH = 12,4 nnd HachILIEHHOTO pacTBOpa TUAPOKCUAA KaJbLIUA
BBIUNCIIUTH IPOU3BEACHUE PACTBOPUMOCTH 3TOTO COCAUHEHMS.

4.1.4 Ilpumep BONPOCOB, 32JaBaeMbIX Ha KOJIJIOKBHYMe

KosnokBuyM «XuMH4ecKkasi TEPMOJIMHAMUKA M KHHETHKA)

1. ChopmynupyiiTe nepBbIii 3aKOH TEPMOJIMHAMUKU. 3aUIINTE BhIpaskeHue [-ro Havana
TEPMOJIMHAMHKH.

2. Paccunraiite AH%qg CIIEIYIOIINUX PEaKIMil, UCTIONb3Ys TaOJIMYHbIE 3HAYCHUS AtH%qg
COOTBETCTBYIOIINX BEIIECTB:

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

2NOClr) = 2NO() + Clar

F63O4(TB) + CO(F) = 3FeO(TB) + COZ(F)

3. Iloyemy, B OTIAMYHE OT OHHTAJBIHH, I HSHTPONUU BO3MOXHO OIpE/ICICHUE
abCOIIOTHOTO 3HAYEHUs?

4. B peaknmoHHBIN cocyq st npoBenerus peakiun 2SOz + O2 — 2503 O6bu10 BBEEHO
1.5 monb / 1 muokcuaa cepbl U 1 mMonb /1 kucnopona. Yepe3 HEKOTOpPOE BpeMsi CKOPOCTh
peaKIMu yMEHBIITWIACH B 6 pa3 10 CpaBHEHUIO C TIEpPBOHAYAILHOM. PaccunTaiiTe KOHIIEHTpAIHIO
JMOKCHIA CEPbl B ’TOT MOMEHT BPEMEHHU.

5. Or kakux (akTOpOB 3aBUCHUT KOHCTaHTa paBHOBecus? Kakum o00pazoM MOXXHO
U3MEHUTh COOTHOILIEHHE KOMIIOHEHTOB pPEaKIMH, HaxoAsmuxcs B paBHOBecuu? Hamumute
BBIDQKEHUS JUII KOHCTaHTHI paBHOBeCHs JUIsl ATHX peakuuid. He mpoBonms pacueros,
NpPEJCKaKUTEe, KaK H3MEHUTCS KOJMYECTBO HCXOAHBIX BEIIECTB B PABHOBECHM, €CIHU: a)
YBEJIMYUTH TEMIIEPATYPY, O) yBEINYUTH 1aBICHHE.

CO() + Clar) = COClyr AH°<0
NHsNO3(s) = N2Ory) + H20() AH®>0
Ba®* (p) + SO4% (p-p) = BaSOuau) AH°<0
Haq) + Clary = 2HCl AH°<0

KomnokBuym «CTpoeHne aToMa 1 XUMHYECKasi CBA3b»

1. Yro omnpenensercs npunuunom llaynu u npaBunamu Xynaa? [lpuBeauTte 31€KTPOHHYIO
koHdurypammo S, Cr, Ge, Br, Rb, Ti®* , Fe*, P, maummas or mpemurecTByromero
0J1aropoTHOTO Ta3a.

2. OO6cynure cleayrolue OCHOBHBIE CBOMCTBA XMMHUYECKHUX JJIEMEHTOB: aTOMHBIA paaHyc,
MIEPBBII MOTEHIIMAJT HOHHU3AIMU, CPOJICTBO K AJIEKTPOHY, JIEKTPOOTPUIIATETLHOCTh. KakoBbI
OCHOBHBI€ T€HJICHLIUA U3MEHEHUS STUX BEJIMYMH B IPYIIAX U Nepuoax?



3. IlpuBenure ocHOBHBIC MONOXKeHUs MeToAa [ mmnecrnu. [IpuMennTe MeTos st ompeneacHus
reomerpuueckorr koHdurypamuu Mmosekya NHsz, H20, XeFs, BFs, SOCI,. Kakosbl
orpann4eHus metona ['mmiecnu?

4. Tloctpoiite sHepreTudeckue quarpamMmmbl MO ClIeIyIONMX ABYXaTOMHBIX MOJIEKYJT U MOHOB:
H2', Bez, Oz, CN", onpeenure KpaTHOCTh CBSI3M B HUX; JIJISI HOHOB MPEIOXKHUTE (HOPMYJIBI
W30QJICKTPOHHBIX MOJIeKyJd. OrmpenenuTe, Kakue W3 YKa3aHHBIX HOHOB W MOJIEKYII
napamMarHUTHBI.

Bonpochl K KOJJIOKBHYMY 10 TeMe «XUMHUSI HelepPeXoIHbIX 3J1€eMEHTOB)

1. Kak wmenstorcs mo rpymme F-CI-Br-I: a) pagmycel atomoB, ©) MepBbIi IMOTEHIHAI
WOHM3AIHH, B) JIEKTPOOTPULIATEITHHOCTH ATOMOB?
2. Kak wmsmensercas B psanxy HoO-HS—H)Se—H;Te: a) mexaromnoe paccrossuue H-D, 0)
MPOYHOCTh CBsi3H, B) yron H-D-H, r) momspuocts cBsizm, a) AfHC298? Kak momywaror 3tn
coequHEHMUS?
3. Hamummre ypaBHEHHS pPEaKIM W AJICKTPOHHO-UOHHBIC ypPAaBHEHUS IONYPEAKIHH st
CJIETYIOIIMUX MPOIECCOB:

1) NH20H + KMnO4 + HSO4 —

2) H3PO3 + KMnOs —

3) NazAsO4 + KI + H2SO4 —
4.  Ompenenute, 0ynyt au coeaunenus onoBa(ll) BoccranaBiauBate Bi(OH)s mpu pH = 14
ecn 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 peakmuu Bzaumoneiictsus Naz[Sn(OH)q] ¢
Bi(OH)a.

Bonpocs! k ko1okBuyMy «KomiiiekCHbIe coeTMHEeHUs»
1. Tlo meromy BaJIeHTHBIX CBSI3€H TMPEACKAKUTE THUIl THOPHIM3AIMH aTOMHBIX OpOUTasei
KOMILIEKcooOpa3oBarenss M TeOMeTpUYecKylo  (GopMy  CIEAyHIOIIUX  KOMIUIEKCOB:
terparuapokcoaypat(lll)-non; katnon rexcaakpaaromunus(111)
2. HapucyiiTe sHepreTHdeckyro AuarpamMmy pacuieryieHHbIX d-opOuTaneil u pacnpeneneHue
anextponoB (TKII) s rexcaakakommiekcoB Cr2 u Cr'®. CpaBHHTE M1l 9THX KOMIIEKCOB:
a) BeJIMUMHY paclleruieHus, 06) tepmoauHamuyeckyto ycroiunocts (DCKII), B) kuHeTnueckyro
YCTOWYUBOCTh (JIaOMJIBHOCTh, MHEPTHOCTH), I') MarHUTHbII MoMmeHT (Mb). Uto m3menurcs B
CTPOEHUU 3TUX KOMIUIEKCOB, €CITU BOJY 3aMEHHUThH [IUAHU-MOHOM?
3. Ipurorornen 1 M mo xpomy pactBop conu [Cr(H20)sCI]Clx. Omnpenenure 3HaueHue x u
BBIYUCIIUTE CTENIEHb OKUCICHHS XpOMa, ecliu Ui ocaxkaeHus cepedpa u3 100 mn 1 M pactBopa
HUTparta cepedpa ObuIO H3pacxooBaHO 50 MIJI 3TOrO pacTBoOpa.
4. K 0,1M pactBopy K2[Cu(CN)4], conepxamemy, kpome toro 0,1 mons/n KCN, npubasien
pacTBop cynbbhuaa HaTpus. PaccunTars KOHIICHTPAIUIO CYIb(QHI-HOHOB, IPH KOTOPOH CyIb(UI
KaJMHs MOXXET BBIACTh B 0caZoK. [Ipom3BereHne pacTBOPUMOCTH Cysb(uaa KajaMus paBHO
3,6:107°,

Bonpocsl K KOJUIOKBUYMY 110 TeMe «XMMHS NePeX0AHBbIX 3J1eMEHTOB)
1. KakoBa »snekTpoHHas KOHQHrypaius aToMoB 3JeMeHTOB 6 rpymnmel? Kakue crenenu
okucneHus oHu umerot? [IpuBennre npuMepsl cOOTBETCTBYOIUX coequHenuii Cr, Mo, W.
2. Kakue koopauMHAIMOHHBIE 4YHCIa XapaKTepHbl uid ayeMeHToB 4 rpynnsl? IlpuBenute
npumepsl komiiekcos Ti(IIT), Ti(IV) u Zr(IV), cymecTByromux B TBep0ii (paze u B pacTBope.
3. Hanumure ypaBHEeHHs peakuUuid, HCIONB3YS IS KaXIOro MpeBpalleHHs: MHUHUMAJIbHOE
YUCJIO CTaUM, YKAXKUTE YCIOBUS UX MPOBECHUSA:



MgClz p, — MgCO3z — MgO — Mg

BaCl, — BaSO3 — BaSO4 — BaS — BaCl;

Al — Na[AI(OH)4(H20),] — AI(OH)3— KAI(SO4)2:-12H20
4. Paccmorpute amarpammy Jlatumepa ans XpomMa M OOCyAMTE€  OKUCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIE CBOMCTBA COCIMHEHUN XpOMa B CTENEHSX OKUCieHuda +2, +3, +6. B kakux
YCIIOBUSIX, U KaKMMM peareéHTaMM MOXHO BoccTaHoBUTh M okuciauth Cr(IlI) B pactBOpe?
Hamumure ypaBHeHuss peakiuii. KakoBbl mnpomyktbl BoccraHoBieHus Cr(VI) B kuciow,
IEJIOYHOM Cpesie U IPHU CIUIABJICHUU?

4.1.5 Ilpumep BONPOCOB, 3a1aBaeMbIX NPH 3alUTE JAOOPATOPHBIX PadoT

1. KakoBa »nekTpoHHas KOH(Urypauus aToMoB xaipkoreHo? Kakue crenenun
OKHCIICHHSI XapaKTepHbl Aisi 3THX dyeMeHToB? IlpuBenure mnpuMepsl COCTUHEHHH STHX
3JIEMEHTOB B PA3IMUYHBIX CTEIEHAX OKUCIICHUS.

2. Kak menstorcs no rpynmne O-S-Se—Te:

a) paJychl aTOMOB,

0) TepBbIi TOTEHIMAT HOHU3AIINH,

B) 3JIEKTPOOTPULIATEILHOCTh AaTOMOB?

3. Yrto Takoe amrorpornusi ¥ monmuMop¢puzM? Kakue auioTpOmHbIE W MOJUMOPQHBIE
MouUKALMK KUCI0poaa U cepbl Bol 3Haete? Kak nx nomyuatot?

4. Kak MeHSIOTCS (U3MYECKHE M XMMHUYECKHE CBOMCTBAa IMPOCTBHIX BEIIECTB B PsIy
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,

T') OJIAPHOCTD CBA3H,

1) AfH°298?

Kak nomyuator 31 coennnenus?

6. Kak u3MeHsI0TCs KUCIOTHBIE CBOMCTBA PaCTBOPOB B BOJE B PAIY

H>S—H>Se—HoTe?

7. Kak u3MeHsSIOTCS BOCCTaHOBHUTENbHbIE cBoiicTBa B psagy Ho0-H2S—H.Se-H:Te?
[TponutocTpUpyHTE 3Ty 3aKOHOMEPHOCTH TpUMepaMu XumMudeckux peakmuii HoO u HoS.

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

9. KakoBo 351eKTpOHHOE CTpoeHHe CyIb(hUT, OMCyIbPUT U cyTbhaT-HOHOB?

10. KakoBo cTpoeHHME NpPOAYKTOB 3aMEIEHUSI B CEPHOM KHCIOTE: MOJUCYJb(ATHhI,
rajloTeHaHT M JIPH/IbI, IEPOKCO-KUCIIOTHI.

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

12. OcymiecTBUTE XUMHUUECKUE MPEBPAILCHNUS, UCIIONB3YSI MUHUMAJIbHOE KOJIMYECTBO

CTaMil:

CaS04—S—SO0Cl,—K32S,07

FeS2—H2S04—H2S,08—Na2S203—Na2S406

4.1.6. IlpuMepHbIe TEMbI IKCIIEPUMEHTAIBHBIX (HCC/IeI0BATEILCKUX) 32124

1. DxcnepuMeHTanbHO J10Ka3aTh, YTO OydepHas eMKOCTh PACTBOPA YBEIUUYMBAETCA MPU
YBEJIMYEHU U KOHIIEHTPAIUU KOMIIOHEHTOB.

2. DKCIIEpHUMEHTAIILHO JIOKa3aTh, 4TO OydepHas eMKOCTh pacTBOpa MaKCHMalbHA IPH
CTEXHOMETPUYECKOM COOTHOLIICHUH KOMITOHEHTOB.
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14.

15.

16.

17.

Hcnone3ys HeoOXoauMble CIPAaBOYHBIE JAHHBIE M OIMpPENEINB SKCHEPUMEHTaIbHO
tertothl pactBopenuss KCI, KBr, Kl, onpenenuTs TEmIOThl THIpaTaliy IajJoreHu -
nOHOB. OOBACHUTH UX 3aBUCUMOCTH OT HOHHOTO pajinyca.

Hcnonbs3yss HeoOXOauMbIC CIPABOYHBIC JAHHBIE M OIMPEIEINB KCIEPUMEHTAIHHO
termotel  pactBopenust LICl, NaCl, KCI, ompenenuts TEmIoTsl TuapaTaivu
KaTHOHOB. OOBACHUTH UX 3aBHCUMOCTH OT HOHHOTO pajlyca.

OrnpenenuTts TEIIOTY HEUTPAIU3alUN YKCYCHOM KUCIOTHI CUIIbHBIM OCHOBAaHHUEM IIpU
Pa3IMYHBIX KOHIEHTpausAx KUCIOThl. [lo mMOJydeHHBIM JaHHBIM pPACCUUTATH
TEIJIOTY JUCCOLMAIIUN YKCYCHON KUCIIOTHI.

Onpenenutb TEIUIOTY HEUTpaiM3allid aMMHMaKa CHUJIBHOM KHUCJIOTOM TIpH €ro
pa3IMYHBIX KOHUEHTpalUsAX B BOJHOM pacTBope. [lo moiaydyeHHBIM JaHHBIM
paccuuTaTh TEIJIOTY AUCCOLMALIMY BOJAHOIO PACTBOPA aMMHUAKa.

[TocTponTh KNHETUYECKYIO KPUBYIO JJI PEAKLUHU PA3IOKEHUS MIEPEKUCH BOAOPOIa B
MPUCYTCTBUM JTMOKCHUJIA MapraHila, ONpPEAeNUTh MOPSJIOK peakuuu (Kak MUHHUMYM
JIBYMs METOJaMU) M KOHCTaHTY CKOpPOCTH. lIpe/iokuTh BO3MOXKHBIA MEXaHU3M
peakuuu. B nureparype uUMEIOTCS JaHHBIE O TOM, YTO B NPUCYTCTBUM 2%-HOHI
dbocopHOli  KHUCIOTBI CKOPOCTh  Pa3jOXKEHUS TMEPeKUCH BOAOPOAA  PE3KO
3ameyisiercs. [IpoBepbTe 3T0 yTBEpKI€HUE IKCIIEPUMEHTAIIBHO.

Onpenenutb NOPAJOK PEAKLMM PA3JIOKEHUsl MEPEKHCH BOAOPOJAAa B MPUCYTCTBUU
pacTBOpa mmxpoMara kamus mno pearenty (H202) m xkarammsatopy (Cr07%).
[IpensiokuTh BO3MOXKHBIM MEXaHU3M peakuuu. M3yunrte BiIusiHUE TeMIEpaTypbl Ha
CKOPOCTb MPOIIECCA U BBIUUCIUTE SHEPTUIO aKTUBALIUU.

B nuteparype coobmianocs, 4ro xaopuasl Meau u xenesa (40% CuCly u 20% FeCls)
YCKOPSAIOT pa3jiockeHUe Nepekucu Bojpopoxa. [IpoBepbTe 3TH cooOIIEeHuUs, IPOEIaB
HEOOXO0UMBIH KcriepuMenT. O0IagaroT M aHAIOTUYHBIM JeHCTBHEM CyJIb(aThl UK
HUTPATHI TEX K€ JIEMEHTOB?

Hcnone3ys cripaBouHbIe JaHHBIE O TeruioTe oOpazoBanus 0,2 M pacTtBopa comistHOU
KHCJIOTBI, W TIPOBEAS HEOOXOAUMBIM OSKCIEPUMEHT, ONPEACITUTh IHTAIBIUIO
o0pa3oBaHUs XJIOpUAA MarHUs.

OrnpenenuTth TEIUIOTY THAPATAIIMA MOHA KAJIUS 110 CIIPABOYHBIM JaHHBIM 00 YHEPTHUAX
KPUCTAJUIMYECKOM PELIeTKH XJIOpU/ia KaJHsl ¥ XJIOPHUJIa MarHus, TeIIOTE THApaTalun
MOHA MarHus U MPOBE/Is HEOOXOIUMBIN SKCIIEPUMEHT.

Onpenenuts TEMIOTY TUAPATALMI HOHA HATPUS 110 COIPABOYHBIM JaHHBIM O TEIJIOTaX
oOpaszoBaHusi Cyib(}haToB HATpUsi U MarHus, TEIUIOTE TUIpaTallid MOHA MarHus u
poBe/s HEOOXOANUMBIN IKCIIEPUMEHT.

[To 3aBUCHMOCTH CKOPOCTH peaKlMK B3aUMOJEUCTBUS TBEPAOro KapOoHaTa HaTpus €
COJITHOW KHUCJIOTOM OT KOHLIEHTPAlMU KHUCJIOTHI OMNPENEIUTh MOPSAJOK IO HOHY
BOJZIOpO/ia (KaK MUHUMYM JIBYMsI METOJaMH ) U KOHCTaHTY CKOPOCTH JTaHHOW PEaKIIUH.
[Toctpouth rpaduk 3aBUCUMOCTH CKOPOCTH PEAKIMU B3aUMOACHUCTBHUS TBEPIOTO
KapOoHaTa HATpUsl C COJSHOM KHCJIOTOM OT TeMieparypbl (HE MeHee 5 TOodYek),
ONPENIETUTh PHEPTUIO AKTUBALIMM TAHHON pEeaKIUu.

[To 3aBUCMMOCTH CKOPOCTH PEAKIIMU B3aUMOJICCTBUSI MarHusi C CEPHOM KHUCIOTON OT
KOHILIGHTPAllUM KHUCJIOTHI OMPENETUTh MOPSAOK MO HMOHY Boaopoda (Kak MUHUMYM
JIBYMsI METOZaMH ) ¥ KOHCTaHTY CKOPOCTH TaHHOW PEaKIIUH.

[Toctpouth Tpadmk 3aBHCHUMOCTH CKOPOCTH PEaKIMU B3aUMOACHCTBUS ATIOMHHUS
(MarHus) ¢ COJITHOM KHCIOTOM OT TeMIlepaTrypbl (He MeHee 5 TOYeK), ONpeesuTh
SHEPTUI0 aKTUBALIMH JIAaHHON PEeaKlnu.

[To 3aBHCMMOCTH CKOPOCTH PEAKIIUU B3aUMOJICHCTBHUS THOCYIb(aTa HATPUS C CEPHON
KHUCTIOTOM OT KOHIEHTPAIlMU KUCIOTHI M THOCYNb(aTa HATPUS ONPEIEIUTh MOPSII0K
peaxkuu no HOHY BOJIOPO/ia U THOCYJb(aT-UOHY (KaK MUHUMYM ABYMsSI METOAAMH) U
KOHCTaHTY CKOPOCTU JaHHOM peaKInu.
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[IpenyiokuTh  METOAWKY  OKCIEPUMEHTAIBHOTO  OMPEICICHUS  KOHCTAHTHI
JIUCCOITUAIIMN YKCYCHOM KUCIIOTHI.

[TpensiokuTh METOIMKY W TPOBECTH aHAJIU3 CMECH, COJIEepXKaIlel MeTaTTHYeCKUe
MarHuil ¥ aJllOMUHUI, C LEIBI0 ONPEACIICHUS €€ KOJIMYECTBEHHOIO COCTaBa.
[TpensiokuTh METOMMKY W TPOBECTH aHAJIU3 CMECH, COJIEepXkaIlel MeTaTTHYeCKUe
LMHK ¥ aJIIOMUHUM, C LIEJIbIO ONPECIICHHS €€ KOJIMUYECTBEHHOT'O COCTaBa.
[TpensiokuTh METOAMKY W MPOBECTH aHAJIN3 CMECH, COJAEpIKAIICH KapOOHAT HATPHUS U
HUTpPAThl HATPUS U KaJus, C 1EJIbIO ONPEJICICHUS €€ KOJIMUYECTBEHHOTO COCTaBa.
[TpensiokuTh METOAMKY U MPOBECTH aHAJIM3 CMECH, COAepIKaIeH kKapOoOHAT HATPUS U
TUAPOKApOOHAT HATPHUS, C IEIBI0 ONPEICIICHUS €€ KOJIMYECTBEHHOTO COCTaBA.
M3yunTh peakiuio HEWTpaiM3alldd COJITHOW KHCJIOTHI INEJI0YbI0 B IMPUCYTCTBUU
CWJIBHOTO JJICKTPOJIUTA (XJIOpHAa HaTpus, Cylbdara HATpUs) TPH KOHIEHTPALUU
cuibHOTO 3ektponuta 0,1; 0,5; 1M. OOBSICHUTH BIMSHUE CHIBHBIX JJIEKTPOJIUTOB
Ha BEJIMYMHY TEIUIOBOTO 3 dekTa.

Onpenenure HSHTAIBIIMM  B3aUMOJICMCTBHSL  COJICM  THApPOKapOOHAaTa  HATpus,
muruapodocdara HaTpus, TuapodochaTa HATPHUS C CONSTHONW KUCIOTOW U HIETIOYBIO B
3aBHCUMOCTH OT KOHIIeHTparuu. Crenaite BEIBOJIBI 110 OTYyYEHHBIM Pe3yJIbTaTaM.
Onpenenure >HTAIBIUM B3aUMOJCHCTBUS coyie kapOoHaTta HaTpus, KapOoHara
KaJIbIIMs, KapOOHaTa MarHus C COJITHOM KHCJIOTOH B 3aBUCHMMOCTH OT KOHIICHTpaIluu
KHUCJIOTHI. CrienaiTe BHIBOBI 110 TIOJYYCHHBIM PE3yJIbTaTaMm.

Onpenennure HSHTAIBIHMIO HEUTpPaIM3alldd  CPAaBHHUTEIIBHO  MaJlOpacTBOPHUMOIO
OCHOBAaHHUSl THUIPOKCHAA KaJbLUsi, B3SIB MJIs1 JKCIHEPUMEHTAa HEKOTOPBIM 00beM
HACBIIIEHHOT'O PacTBOpa U HaBECKy BemlecTBa. Kakue pe3ynbTaThl MOXKHO MOTYYUTh
W3 YUCJIEHHBIX 3HAYEHUM JIBYX SHTAJIBIIUN HEUTPAIU3ALHUHN — HACBILIEHHOTO pacTBOpa
Y KPUCTaJUTMYECKOTO BeliecTBa?

OrnpenenuTte SHTAIBINI0 HEUTPATU3alMA KPUCTALTUNYECKON COJIbI U €€ HACKIIIEHHOTO
pacTBopa. Kakue BBIBOJBI MOXKHO ClI€TIaTh U3 PE3yIbTAaTOB SKCIIEPUMEHTA?
Ornpenenurte SHTAIBIUU B3aUMOJIEHCTBUSI ¢ KUCIOTOM O€3BOJIHOTO U JIECATUBOIHOTO
kapOonata HaTpusa. Kakue BBIBOABI MOXHO CJeNaTh U3 IMPOBEACHHOTO
JKCIIepUMeHTa’?

Onpenenute >HTATBIUN PACTBOPEHHS] HUTPATOB HATpHs, Kanus u amMMmoHus. Kakue
BBIBOJIbI MOKHO CJIE€IaTh U3 MPOBEIACHHOTO dKCIIEPUMEHTA?

[IpensioxxuTe METONMUKY OINPEAECICHUS] YHTAIBINN HEUTpaTU3allid MHOTOOCHOBHBIX
KUCIOT: ¢ochopHOH, OOpHOM, ITUMOHHOW, IMaBesneBoil. CrenmaiTe BBIBOABI W3
MOJIyYEHHBIX PE3YJIbTATOB.

4.1.7. lpuMepHBIe TeMbl CHHTE30B

CoNoOAEWNE

N N ol
~AWNEO

XuUMHA HEMETALJIOB

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

bopnas xucnora
Okcanat Kanus
Jlnokcu cBUHIIA

. Nonup ceunna (1)

. Jlekarunpar cynbdara HaTpHsI
. Oxcu onosa (II)

. AIIIOMOKaJIneBbIe KBACIIbI

. AIIFOMOaMMOHHIHBIE KBACITHI



15. Mon
16. Kap6onar csunna (II)
XuMus MeTAJIOB
[Tupodopnoe xene3o
Manaxur
Kap6onat xamgmus(II)
Okcastat maprasxiia (II)
Cynbdar rerpaammuamesu (I1)
Xpomar kanus
Terpaxnoporuukat(Il) ammonust
I'excanutpokobanbrar(Ill) HaTpus
JIBoliHas1 HUKEIb-AMMOHHMITHAS CEPHOKHCIIASI COJIb
. XpOMOKaI1eBble KBAaCIIbI
. Oxcup xpoma (V1)
. 'exca(tuonmanaro)xpomar(Ill) kanus
. Kap6onar xo6anbta (II)
. buc(cynsdaro)kynpar(ll) ammonus
. Xnopun rekcaammuaaukens (1I)
. TerpaiionomntomOaT Kanus
. Okcua menu (I)
. Conmp Mopa
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4.2 DoHJ O1LIEHOYHBIX CpeacCTB 1Jisl IPOBEACHUS l'[pOMe?KyTO‘lHOﬁ aTTeCTallum.

JUis  OLEHKM 3HaHWM, YMEHUH, HaBBIKOB M (WIM) OIbITa JAESITEIbHOCTH,
XapaKTepU3YyIOMUX 3Tanbl (HOPMUPOBAHHS KOMIIETEHIIMH B INPOLECCE OCBOEHUS AMCLUIUINHBI
«IIpakTUKyM 1O HEOPraHMYECKOW XUMHUU», MPOBOJUTCS MPOMEXKYTOUHAs aTTeCTallsl B BHJE
3aueta (1 u 2 cemectp).

4.2.1 OueHo4YHbIE CPEACTBA /ISl IPOBEICHUS 3a4eTa:

B coorBerctBuM ¢ IlonokeHHMEM O MPOBEAEHUU TEKYILErO0 KOHTPOJIS YCIIEBAEMOCTH U
pPOMEXYTOUHOM arrectanuu oOydaromuxcst Kyol'Y u ero ¢unmanos - 3aueTsl BBICTABISIOTCS
[0 pe3yjibTaTaM YCIEUIHOIO BBIOJHEHHUS CTYJEHTaMHU J1IabOpaTOpHBIX padOT, KOHTPOJIbHBIX
paboT U KOJJIOKBUYMOB.

KoHTponb o0OcCBOeHMS IUCHMIUIMHBI M OLEHKAa 3HAaHUM OO0ydaroluxcs Ha 3adere
MPOU3BOIUTCS B cooTBeTcTBUM C [lonokeHneM O TMPOBENEHUH TEKYLIETo KOHTPOJIS
yCIIEBaEMOCTH U MIPOMEKYTOUHOM aTTecTanuu oOyyaromuxcs Kyol'Y u ero ¢unmanos.

Kputepun Onenka YpoBeHb
OTBeT NONHBIN, TPABUIBHBINA, CAMOCTOSITENIbHBIH, «OTJIMYHO» MOBBIIIICHHBIA
MaTepual U3JI0KEH B ONPEEICHHON JTOTHYECKOM (TIpOIBUHY THIN)
MOCJIE0BATENbHOCTH IEMOHCTPUPYETCA YPOBEHD

MHOT'OCTOPOHHOCTD IMOAXOI0B,
MHOTI'0AQCIICKTHOCTb O6CY)KI[CHI/I$I HpO6J’I€MBI,
YMCHUC apTyMCHTUPOBATH CO6CTBCHHYIO TOYKY
3pCHUSA, HAXOAUTD ITYTH PCIICHUA
IMO3HABATCJIBHBIX 3a/1a4, YCTAHABJINBATH




MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIY
CTPOCHHMEM, CBOMCTBAMH M MTPUMEHEHHUEM
BEILIECTB, B IOTHYECKOM PACCYKIACHUH, PEIICHUN
33729, TparUeCcKUX MOCTPOCHUAX HET OIITHOOK,
3a/laya pelieHa palMoHAIbHBIM CIIOCOOOM

JlaH MOJTHBIN, TPaBUIIBHBINA, CAMOCTOATEIbHBIN «XOpOIIO» 0a30BbBIl YPOBCHb
OTBET HA OCHOBE M3yUYCHHBIX ITOHITHH,
KOHIIEMINNA, 3aKOHOMEPHOCTEH, HO JOTYCKarOTCSA
HECYIIECTBCHHbIE OIIMOKY B PEIICHUH 3a/1a4.

JlaH noJIHBIN OTBET, HO IIPU 3TOM €CTb «YZIOBJIETBOPUTEIILHO» [IOPOTOBBIN
CYILIECTBEHHBIE OLITMOKH YKa3bIBAIOIUE HA YPOBEHB
HEyMEHHUE UCIO0JIb30BaTh TEOPETUUECKUE 3HAHUS
Y YMEHUS TIPU PELIEHUH ITOCTABIEHHBIX 3a/1ay.
Jlannbie npo0esbl B 3HAHUSX HE NPENSTCTBYIOT
JanpHeeMy 00y4eHHIo.

OtBeT 0OHapyKHBaeT HE3HAHHE OCHOBHOTO «HEYIIOBJIETBOPUTEIBHOY menee 50%,
(MOpPOroBOro) cofepKanus yueOHOro MaTepHraia YpPOBEHb HE
chopMupoBaH

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSAMHU
3JI0pOBBsI BHIOUPAIOTCS C YYETOM UX WHAMBHUIYATBHBIX TICUXO()HU3UIECKIX OCOOCHHOCTEM.

— IpU HEOoOXOAMMOCTHM HHBAJIMAAM M JIMLAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMH
3/10pOBbS [IPEIOCTABIISAETCS JOMOJIHUTEIBHOE BPEMsI ISl IOATOTOBKU OTBETA HA 3K3aMEHE;

— [IpU IPOBEJICHUH IPOLEIYPbl OLICHUBAHUS PE3YIbTATOB 00yUeHHs] MHBAINIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXHOCTSIMH 3/I0POBBS IPEAyCMATPUBAETCSI UCIIONB30BAHUE TEXHHUYECKUX
CpeCTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IIpY HEOOXOAUMOCTH JJIsl 00YHArOIIUXCSl C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TpOLEAypa OLEHUBAHUS pE3yJbTaTOB OOYYEHHUS MO JAUCHUIUIMHE MOXKET
IPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Tponienypa oneHMBaHUs Pe3yJIbTATOB OOYYEHMs MHBAIMIOB U JIUI C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbSl 10 JUCHMIUIMHE (MOAYJIO) MpEeaycMaTpUBAET MPEIOCTaBIEHUE
uHpopMmanuu B (opMmax, AJANTUPOBAHHBIX K OrPAaHMYEHMSIM HX 3J0pOBbS U BOCIPHUATHUSA
uH(popMauu:

Jlnist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

Jljig U1 ¢ HapyLIeHUsIMU CiyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist Ti1 ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATEIBHOTO amnmnapaTta:

— B TIeYaTHOM opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
00ydaronuxcs.

5. IlepeyeHb OCHOBHOII M JOMOJHHUTEIbLHOW y4eOHOW JHTEpaTypbl, HEOOXOAUMOI
AJIS1 OCBOCHMS THCHUTIIHHBI.

5.1 OcHoBHas JiuTEepaTypa:
1. Heoprannueckas xumusi. YueOuuk./ A.B. llleBenskoB, A.A. JIpo3nos, M.E. Tamm; mosa.pen.
A.B. IlleBenbkoBa.- M.: JTaboparopus 3nanuii, 2021.-586 c. ISBN 978-5-00101-029-6



2. Heoprannueckas xumus. [Ipaktukym/ E.W. Apmamnukora, E.JI. Jlemunosa, B.A. Anemun;
nox pen. A.B. IlleBenskoBa. M.: Jlaboparopus 3nanuii, 2021.-473 c¢. ISBN 978-5-00101-031-9
3. Heopraaudeckas xumus. Bonpock! u 3ampauun / E.B. Kapniosa, E.Wl. Apnamnnkosa, I'.H. Ma3zo
u 1p.; nox pen. A.B. HlesenskoBa. M.: JIabopatopus 3nanwmii, 2021.-174 c¢. ISBN 978-5-00101-
030-2

4. AxmetoB, H.C. O0mas u Heopranudeckas Xumus [DJIeKTpOHHBIN pecypc] : yued. —
OnektpoH. naH. — Cankr-IlerepOoypr : Jlamp, 2014. — 752 c¢. — Pexum gocryma:
https://e.lanbook.com/book/50684

5. I'punByn, H. XumMust ameMeHTOB: B 2 T. (KOMIUIEKT) [DIEKTpOHHBIN pecypc] : cipas. /
H. I'punByn, DpHiio A.. — DnekTpoH. 1aH. — Mocksa : U3natensctBo "JlabopaTopus 3HaHuit",
2017. — 1348 ¢. — Pexwum nocryna: https://e.lanbook.com/book/94157

6. Heopranmueckas xumusi: B 3-x tomax/ Ilox pea. FO.[. TperbsikoBa: T1: ®dusuko-
XMMHUYECKHE OCHOBBI HEOPTaHWYECKOW XUMUHM: YUeOHHMK AJii CTyI. BbICHIL.y4eO. 3aBeneHuit/
M.E. Tamm, FO.J1. Tpetbsaxos; - M: U3narensckuii neHTp «Axagemus», 2004. — 240c.

7. Heopranunueckas xumusi: B 3-x tomax/ Iloxg pen. FO.Jl. TperpskoBa: T2: Xumwus
HETNIEPEXOJHBIX JJICMEHTOB: YUEOHHMK JUIsi CTyH. Bbicil.yueO. 3aBeacHmit/ A.A. Jlpo3nos,B.IL.

3nomanos, I'.H. Ma3zo, ®.M. Cnupunonos; - M: M3znarenbckuii neHTp «Akagemus», 2004, —
368c.

8. Heopranmueckas xumusi: B 3-x tomax/ Iloxg pen. FO.Jl. TperpskoBa: T2: Xumwus
nepexoHbIX 3eMeHTOB KH.1: Y4ueOHuk i cTya. BeicuLy4de0. 3aBenenuii/ A.A. JIpo3nos,B.I1.
3nomanos, I'.H. Ma3zo, ®.M. Cnupunonos; - M: M3narensckuii neHtp «Axagemus», 2007. —
352c.

9. Heopranmnueckas xumusi: B 3-x tomax/ Iloxg pen. FO.Jl. TperpsakoBa: T2: Xumwus
nepexoIHbIX 3eMeHTOB KH.2: Y4eOHuK i CTya. BhIcuLy4de0. 3aBenenuii/ A.A. JIpo3nos,B.I1.
3nomanos, I'.H. Mazo, ®.M. Criupugonos; - M: U3narenbckuii ieHTp «Akagemus», 2007. — 400
c.

10. IIpakTukyM 10 HEOpraHU4YeCKOH XuMHUM: Yuel. mocodue Ajs CTy . BBICII. y4eO.
3aBenenuii/ B.A. Anemun, K.M. Jlynaesa, A.W. XXupos u ap.; [lox pen. 10./1. TpetbsikoBa — M.:
U3 narenscknii ieHT «Akagemus», 2004. — 384 c.

11. ApnpamnukoBa, E.M. CoopHuK 3a1a4y o HeopraHudeckol xumuu [Tekct] : yueOHOe
nocobue st cryaeHtoB / E. U. Apnmamnukoa, I'. H. Mazo, M. E. Tamwm ; mox pexn. 1O. 1.
TperbsikoBa. - M. : Akagemus, 2008. - 208 c. - (Bricmiee npodeccuonansHoe oOpa3oBaHUE.
EcrectBennbie Haykn). - bubmmorp.: ¢. 206. - ISBN 9785769538797.

12. 3aiiueB O.C. 3agaun, yrnpa)xHEHHs U BOIIPOCH! IO XUMHUU: Y4el. mocoOue /1yt By30B.
— M., Xumus, 1996. —432 c. - ISBN 5 — 7245 — 1008 -1

13. Ceupunos B.B., Ilonkosuu I'.A., BacunibseBa .M. 3agauun, Bonpocsl ¥ ynpaxHEHUS
1o obuelt 1 Heopranuieckoi xumMun. /MuHck «YHusepcuterckoe», 1991. — 350 c.

14. OOmas u Heopranuueckass xumus [Tekct] : y4eOHUK JUIsl CTYAEHTOB XHMHKO-
TexHoyiorndeckux By30B : [B 2 T.] . T. 1 : Teopernueckue ocHOBBI xumuu / moa pen. A. @.
BopoOseBa. - M. : Akagemknaura, 2004. - 371 c. - (YueOnuk 11s By3oB). - ISBN 5946281291.

15. O6mas u Heopranuueckast Xumus [TekcT] : ydueOHHUK A CTYACHTOB BY30B : [B 2 T.] .
T. 2 : Xumudeckue cBOMCTBa HeopraHndeckux BemecTs / [A. @. BopobseB u ap.] ; mox pen. A.
@. BopobbeBa. - M. : Akagemknura, 2007. - 544 c. - ABTOpHI yKa3aHbl Ha 000pOTe THUT. JIHCTA. -
bubnwmorp. : c. 543. - ISBN 5946282565.

16. baraeBa, E.B. 3agaun u ynpaxsenus mno ooueit xumuu [Tekct] : yue6HOe mocobue
JUIsL  CTYJEHTOB  KJIACCUUECKUX  YHUBEPCUTETOB, OOydYalOmUXCS MO  HEXMMHYECKUM
cneunanbHocTsM / E. B. baraeBa, A. A. bynanosa ; nmox pea. C. ®@. Jlynaesa ; Mock. roc. yH-T
uMm. M. B. JlomonocoBa, Xum. dak. - M. : Axagemus, 2010. - 156 c. - (Bwicuee
npodeccuonansHoe oOpasoBanue. EctecTBeHHBble Hayku). - bubmumorp.: c. 154. - ISBN
9785769568978.


https://e.lanbook.com/book/50684
https://e.lanbook.com/book/94157

5.2 lonostHMTe/ILHASI JIATEPaTypa:

1. CyBopos, A.B. O6mas xumust [Tekcr] : yueOHHK Ui CTYIACHTOB By30B / A. B.
CyBopoB, A. b. Hukonbckuii. — CII6. : Xummuzgat, 2000. - 623 c. : wi. - (YueOHUK 1715 BY30B). -
bubmuorp.: c. 593. - ISBN 5938080045

2. CyBopog, A.B. Bomnpocs! u 3agaun no oo6meid xumuu [Tekcr] : yueOHOe mocodue
Ju1s cTy1eHTOB By30B / A. B. CyBopos. - CII6. : Xumuzaar, 2002. - 304 c. - (Y4ueOHUK A1
By30B). - ISBN 5938080258

3. Kocteipuna, T.B. (Ky6I'Y). O6mas xumus [Tekcr] : 1a00paTopHBIA MPAKTUKYM.
[U. 1]/ T. B. Kocteipuna, T. I1. Cropoxenko, B. A. BonsiakuH ; M-Bo 00pa3oBaHus U HAYKH
Poc. ®enepanun, Kybanckuii roc. yH-T. - KpachHomap : [KyOaHckuili TocymapCTBEHHBIH
yHuBepcutet], 2015. - 113 c.

4, Kocteipuna, T.B. (Ky6I'Y). O6mas xumus [Tekcr] : 1a00paTopHBIA MPAKTUKYM.
4. 2/ T. B. Kocteipuna, T. I1. Ctopoxenko, B. A. Bonsinkun ; M-Bo o6pa3oBanus u Hayku Poc.
Oeneparun, Kybanckuii roc. yH-T. - KpacHonap : [KyOanckuii rocyJapCTBEeHHBIH YHUBEPCHTET],
2016. - 97 c.

S. [IpakTukym o obmieli U Heopraundeckoi xuMuu [Tekct] : yuebHOEe mocobue s
cTyneHToB By30B / [B. B. barpakos u ap.]. - M. : KomnocC, 2007. - 464 c. : un. - (YueOHUKH U
yueOHbIe TMOCOOWs Al CTYIEHTOB BBICIIMX YYEOHBIX 3aBEICHMIA). - ABTOpPHI yKa3aHbl Ha
obopote tur. 1. - ISBN 9785953204996.

6. 3aiinie, O.C. Xumus [Tekct] : yueOHuk ans cryaentoB By3oB / O. C. 3aiines ;
Mock. roc. yH-T uM. M. B. JlomonocoBa. - M. : Axkagemus, 2008. - 540 c. - (Breicuiee
npodeccuonanbHoe oOpazoBanue. EcrecTBeHHble Hayku). - bubmmorp.: c. 536. - ISBN
9785769542701.

7. Jlupun, P.A. TecroBble 3amaHus 10 OOImMIEH W HEOPraHWYECKOH XHUMHUH C
pemenussMu u otBetamu [Tekct] / P. A. Jlugun, E. B. CaBunkuna, H. C. Pykk, JI. IO.
Anuk6eposa. - M. : BUHOM. Jlabopatopus 3Hanuit, 2011. - 230 c. - ISBN 9785947741704.

8. [TpakTukym no oOmieit u Heopranuyeckoit xumuu [TekcT] : yuebHOe mocobue s
cTyneHToB By30B / AnukOeposa JI. 1O. u np. - M. : BJIAZIOC, 2004. - 319 c. : un. - (Ilpaktukym
Juis By30B). - bubnuorp.: c. 311. - ISBN 569101143X

9. CeepmioBa, H.JI. O6mas 1 HeopraHuyeckas XMMHUs: 3KCIIEPUMEHTAJIbHbIE 3a/laud U
yOpaxHeHus: [DneKTpoHHbIM pecypc] : yuebHoe mocobue / H. JI. Cepmmoa. — CII6.:
WznatenbctBo «Jlamby, 2013. - 352 c. - (YuebHuku 11 By30B. CrienuaibHas JIUTeparypa). -
ISBN 9785811414826. — Pexxum noctyma: https://e.lanbook.com/book/13007#book _name

10. Pamcnen O.H. Hauana coBpemenHoit xumuu. Crpas. usa. Ilep. ¢ anrin. / I[lox pen.
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 llepuoguyeckue u3aaHus:

1. «XypHan HeOpraHUYECKONU XUMUN.
2. «XKypHain o01meit Xumum.

3. «KoopauHanmoHHAst XUMUS.

4. «XuMHS ¥ KU3HBY.

5.4 HuTepHeT-pecypchl, B TOM 4HCJIe COBpeMeHHble MNpodeccuoHAIbHbIE 0a3bl
JAHHBIX M1 HHPOPMALMOHHBIE CIIPABOYHBIEC CHCTEMbI

DJ1eKTPOHHO-0ubIM0oTeuHbIe cucTeMbl (IBC):

1. OBC «FOPAMT» https://urait.ru/

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

3. OBC «BOOK.ru» https://www.book.ru



https://e.lanbook.com/book/13007#book_name
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/

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

IIpodeccuonaibubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuans nznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunas snexrponnas 6ubaunoreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3alIaJHbIX HAy4YHBIX )KypHaI0B Ha Poccuiickoit
wiatdopme HayuHbix xxypHaaoB HOMKOH http://archive.neicon.ru
7. HamumoHanpHas DJJIGKTPOHHAs OWOMMOTEKa (IOCTYn K DIEKTPOHHON OuOnmmoTexe
nuccepraiuii Poccuiickoit rocymapcrsennoii oubmmorexu (PI'B) https://rusneb.ru/
8. DOnexrponnas koyweknus 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 cBOGOIHOTO TOCTYNA:

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

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

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

4. Wudopmarnmonnas cuctema "EnuHoe 0KHO 10cTyma K 00pa3oBaTenbHBIM pecypcam”
http://window.edu.ru/;

5. Enwmnas koyekuus nupoBbIX 00pa3oBaTenbHBIX pecypcos http://school-
collection.edu.ru/ .

Co0cTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTe/bHbIe 1 HH(POPMAIIMOHHBIE PECYPChI

KyoI'Vy:

1. Cpena MoayibpHOTO AMHAMUYECKOro o0ydenus http://moodle.kubsu.ru

2. ba3a y4eOHBIX [UIAaHOB, Y4EOHO-METOIMIECKIX KOMILICKCOB, TyOIHKALIUHA 1
koHpepentmii http://mschool.kubsu.ru/

3. bubnuoreka MHMOPMAIMOHHBIX pecypcoB Kadeapsl HHPOPMAIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHTOB KyoI'Y _http://docspace.kubsu.ru/

6. Meroauyeckue yKa3zaHuUsl /Jisi OOYYAIOIIMXCS MO OCBOEHHIO JUCHHUILIMHBI
(MonmyJist).

B cootBerctBum ¢ TpeboBanmsmu PI'OC BO mnpenopaBanue y4eOHOW TUCIIUTITAHBI
«lIpakTUKyM TIO  HEOPraHMYECKONM  XUMHUU»  MNPEAyCMATPUBAET  KOMIIETEHTHOCTHO-
JeSATeTLHOCTHBIM TOIX0I B Y4eOHOM TMpoIecce, KOTOPhI OCHOBBIBACTCS HAa WHHOBAIIMOHHBIX
MICUXOJIOTO-TIEIATOTHYECKUX TEXHOJIOTUSAX, HANpPaBICHHBIX Ha MOBBINIEHHE Y((HEKTUBHOCTH U
KadecTBa (OpMHPOBaHUS MPO(HECCHOHATBLHBIX HABBIKOB 0Oyd4aromuxcsi. OCHOBHBIMU (hopmamu
00yueHHs ABISAIOTCS: TabOpaTOpHBIE pabOTHI.

B pazpaboranHolii mporpamMmMe HCHOJIB30BaHbl AKTUBHBIE W HMHTEPAKTUBHBIE (DOPMBI
0o0y4YeHHUs: TUCKYCCHH, pElleHHWe MPaKTHYEeCKHX 3a7ad W KeWcoB, padoTa B COCTaBE MalbIX

TPYIIIL.


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 ycremHoro OCBOGHUS IUCHMILIUHBI «lIpakTMKyM MO HEOpraHMYeCKOH XHUMHUU»
KOKIBIA CTYACHT OOECIeYMBaeTCs Y4YEOHO-METOIUYECKHUMH MaTepuagamMu (TeMaTHYeCKUMU
IUIaHAMU  JTAOOPATOPHBIX 3aHATUH, Yy4eOHO-METOJUYECKOW JUTEepaTypoi, J1abopaTOpHBIMU
MPAKTUKyMaMH, THTIOBBIMH 3a]]a9aMu ).

Paznuunble Buapl yueOHOM paboOThI, BKIIOYAs CaMOCTOATEIbHYIO paboOTy CTyACHTA,
CIIOCOOCTBYIOT OBIIAJCHHUIO KYJIBTYPOW MBIIUICHUS, CIIOCOOHOCTHIO B MUCHMEHHOW M yCTHOMN
peur JIOTUYECKH MPaBUIBHO O(OPMUTH OCHOBHBIC TIOJIOKEHUS JUAAKTHUYECKUX EIUHULL
JTUCITUIUIAHBL, T.€. (POPMUPYETCS CHCTEMHBIM IMOAXOM K aHAIM3Y XUMHYECKON HHQOpMAIH,
BOCIPUATHIO HMHHOBALIMH, YTO CIIOCOOCTBYET TOTOBHOCTH K CaMOCOBEPIIECHCTBOBAHHUIO,
camopean3alliy, JMIHOCTHON U MPEAMETHON pedIeKCuu.

Temartuka mabopaTopHbIX pabOT COOTBETCTBYET COACPIKAHUIO TPOrPAMMBI TUCITUTINHBI.

JIabopaTopHBIi MPAaKTUKYM OOECIIEUYnBaET MPUOOPETCHHUE U 3aKPETICHHE HEOOXOUMBIX
HAaBBIKOB M yMeHHUH, ¢opMupyeT mnpodeccuoHalbHble KOMIIETEHIIUH, TOTOBHOCTh K
CaMOCTOSITEIILHON W MHIUBUIYaTbHOW padoTe, MPUHSATHIO OTBETCTBEHHBIX PEIICHUI B paMKax
npohecCuoHaNBHOM NeSTeNbHOCTH.

Ha maGopaTopHbIX 3aHATHSX NpENoAaBaTelb oOpamaeT BHUMAaHHE HA CIIOCOOHOCTH
CTyJEHTa K JIOTMYECKOMY MBIIIJICHUI0O ¥ CAMOCTOATEIbHOCTH, TIPUMEHsS B CBOEH
MEAarornIecKo JeITeIbHOCTH HWHHOBAIMOHHBIN JIMYHOCTHO — OPHCHTUPOBAHHBIN ITOIXOJ
o0Oy4eHusl.

JlaGopaTopHble 3aHATHS TPOBOMAATCS C 1EIbI0O YCBOCHHUSI CTYJIEHTaMHU OCHOBHBIX
TEOPETUYECKHUX, METOJUUECKIX U OPTaHU3AI[MOHHBIX Pa3/IeNiOB MPOTrPaMMBbl, a TaKXKe BHIPaOOTKH
Y 3aKPEIUICHUIO HaBBIKOB TIPAKTHUECKUX YMEHUH.

CopepxaHue CaMOCTOATENBHOM pabOThl: UYTEHHWE OCHOBHOM U PEKOMEHIyEeMOM
JIOTIOTHATEIIFHOW JIUTEPATYphl, PEIICHUE CUTYAalMOHHBIX 3ajad, YTO CIOCOOCTBYET Pa3BUTHUIO
MO3HABATEIIbHON aKTUBHOCTH, TBOPYECKOTO MBIIUICHUS CTYJIEHTOB, IPUBUBAET HAaBBIKU
CaMOCTOSITENIFHOTO TMOMCKa WH(pOpMAIMH, a Takke (POPMHUPYET CHOCOOHOCTh W TOTOBHOCTH K
CaMOCOBEPILIEHCTBOBAHUIO, CAMOPEATU3allui U TBOPUECKON aanTaluu.

B ocBoeHMM MUCIUTUITMHBI WHBATUAAMH U JIUIIAMH C OTPAaHWYCHHBIMH BO3MOXHOCTSIMU
30POBbsI  OOJIBIIIOE 3HAYEHHE HMEET WHIWBHUAyalbHas yueOHas pabora (KOHCY/IbTAIlMU) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yUeOHOT0 MaTepuara.

NunuBuayanbHble KOHCYJBTAIIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CMOCOOCTBYIOIIUM HWHJMBHUAYyaTU3alUA O0OYUYEHHUSI U YCTAaHOBJICHUIO BOCIUTATEIFHOTO KOHTAKTa
MEXIy TMpernofaBaTeieM W OOy4arolIMMCS HWHBIWIOM WJIM JUIOM C OrPaHUYEHHBIMHU
BO3MOKHOCTSIMU 3/I0POBBSI.

7. llepeyeHb MHGOPMALMOHHBIX TEXHOJIOTUI, UCNOJb3yeMBbIX NPH OCYLIECTBICHUHN
00pa3oBaTeIbHOIO NMpoecca Mo JMCHUILIMHE (MOYTI0).

7.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

- Mcnonb30BaHue 3JIEKTPOHHBIX NIPE3CHTALMN IPU ITPOBEACHUY JIEKIITUOHHBIX 3aHATHH.

- Hcnonp3oBaHHWE SIEKTPOHHBIX MPE3EHTAlMd IMpPU  3aIIATE€ HWHAWBUIAYAJIBHBIX
JKCIIEPUMEHTAJIbHBIX 3a/1a4.

7.2 llepevyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 00ecTeYeHHUs! :

- Microsoft Windows

- Microsoft Office

8. MarepuaibHo-TexHH4YecKkasi 0a3a, HeoOXoauMasi /I  OCYIIeCTBJIEHHS
00pa30BaTeJIbHOIO MpoIecca Mo AUCHUIINHEe (MOAYJII0)

MarepuaibHO-TEXHHYECKOE 00ecTiedeHNEe TUCITUTITHBI

Ne Bun pabor
(MoAyJisl) ¥ OCHAILEHHOCTD

1. JlaGopaTopHble 3aHATHs | YueOHas ayAuTOPHs ISl POBEACHUS 3aHATHI JJa0OpaTOPHOTO




THUIA, YKOMIUIEKTOBaHHAs CIICIIUAIM3UPOBAHHON MEOEIBIO,
BBITSDKHOM CHCTEMOM BEHTHIISIIMUI, MEJIOBOM JIOCKOM,
CpEeIICTBAMU TIOKAPHOH 06€30MaCHOCTH U OKa3aHUSs MEPBOIt
METUITMHCKOM ITOMOIIIH, Ja00paTOPHBIM 000PYI0BAHUEM: BECHI
TEXHOXUMHYECKHE, DIIEKTPUICCKHE IITUTKU, HA0OOPHI
XUMUYECKOHN TTOCY/IbI M PEaKTHBOB, BOJISTHbIC OaHU, BAKYyMHBIC
HACOChI, TEPMOMETPHI, MATHUTHBIE MEIIAJIKU C TIOJIOTPEBOM
MM-135H «Taraepy», pH- metp «Okcnept-001-3.04»,
cnekrpodoromerp B-1100 SKOBBIO, naboparopHsrit
nctouyHuk nmuranus [TIPODKUII B5-71/1M, Bechl
anamtnyeckue Adventurer Pro AV114C (aynutopuu 439¢ u
430c).

2. CaMocrogTenbpHas
paboTta

[Tomemenue 115t CAMOCTOSATEIBHON pabOThI, OCHAIIEHHOE
KOMIUIEKTOM y4eOHOM MeOe, KOMITbIOTEPHON TEXHUKOM C
BO3MOYKHOCTBIO OAKIIOUEHUS K ceTu «HTepHeT» u
obecreueHHas TOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIMOHHO-
o0pa3oBaTeNbHYIO Cpealy YHUBEpcHUTeTa, (ayauropus 431c¢).

['pynnoBble (MHIMBUIYanbHBIE) KOHCyJabTauuu (ayauropus 425c, 416c), Tekymmii
KOHTpoJb (ayautopus 439c) W mpoMexyTouHas aTTecTalysl MPOBOAATCA B ayJAUTOPHUSIX B
COOTBETCTBUHU C pacnucanuem (ayauropus 425¢, 416c¢).




