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Hesan 1 3a1auM U3yYeHU sl TUCHMILUIAHBI (MOXYJISA).

1.1 Ilean ocBOeHUS TUCHUILIHHDI.

[IpakTHKyM TI0 HEOPTaHMYECKOW XUMHUHU SBISICTCS HEOThEMJIEMON YacThl0 Kypca
«Heopranudeckas XUMHS», MEIBI0 KOTOPOTO SBIsIETCS (OPMUPOBAHHE M PA3BUTHUE HABHIKOB
MIPOBECHUS XUMHUUYECKOTO HKCIIEPUMEHTA, KaK OCHOBHOTO METOJIa HM3YYCHHUS XHWMHUYECKHX
CUCTEM, W HWHTEPIPETAlMH IMOJYYCHHBIX pPE3yJbTaTOB HAa  OCHOBE 0a30BBIX MOHITHH U
dbyHIaMEHTAIBHBIX 3aKOHOB OOIICH M HEOPTAaHMYECKOM XUMUH.

1.2 3agaun AUCHMUILIMHEL,

— OcBouTh METOJbl NPOBEIEHHS XHMUYECKOI'O HKCHEPUMEHTa, KaK OCHOBHOI'O
CpeACTBA U3yUEHHs] XUMUUYECKUX SIBJICHUH.

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

— CdopmupoBaTh yMEHUS M HaBBIKM IIJIAHUPOBAHMS, ITOCTAHOBKH, IPOBEIECHUS
XUMHYECKOTO  OSKCIIEPUMEHTa M  ONWCAaHUS  [OJIYYEHHBIX pE3yJIbTaTOB Ha  OCHOBE
(dyHIaMEHTaJIbHBIX 3aKOHOB XUMHUH B 3aBUCUMOCTH OT LIE€IH UCCIICOBAHMS.

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

— CdopmupoBaTh yMEHHsS ¥ HaBBIKH CaMOCTOSITENILHOW pabOThl C HCTOYHHKAMU
Hay4YHO-TEXHUYECKON MH(OpMaIu.

— Pa3Buth crnocoOGHOCTH K TBOPYECTBY, B TOM 4YHCJIE K HayYHO-HCCIIEI0BATEIbCKON
paborte, 1 BbIpabOTaTh MOTPEOHOCTh K CAMOCTOSITEIbBHOMY TPUOOPETEHUIO 3HAHUH.

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

JucuumuinHa «IIpakTMKyM NO HEOPraHWYeCKOM XHMHUH» OTHOCHTCA K JUCLMILIMHAM
6a3oBoii yactu Osoka bl. yueOHoro muiana HampaieHus 04.03.01 Xumus, HanpaBIe€HHOCTb
(mpo¢unb) «Heopranuueckass XUMHsi U XUMHsS KOOPAWHAIIMOHHBIX COEAMHEHUID» M JIOTMYHO
CBsI3aHA C OJJHOBPEMEHHO M3y4yaeMbIMU nucuunianHamu «Heopranunueckas xumus», «Beenenue
B TepMOJUHAMUKY», «Kpucramiorpadusy», «Maremarukay, «Dusznukay.

OcBoenne qucHUIUIMHBL «[IpakTHKyM MO HEOpPraHMYecKON XHMMHN» HEOOXOAMMO Kak
IpeIIecTBYIOLlee AUCHUIUIMHAM 0a30BOM YacTH «AHaIUTHYecKas XuMus», «Pusndeckas
xumus», «OpraHuueckas XuMHs», «XUMHUECKas TEXHOJOTHs», a TaKXkKe JIUCHUILUINH
BapUaTUBHONW YacTH y4eOHOro IUIaHa MOJArOTOBKM OakanaBpoB mno HampasieHuto 04.03.01
Xumusi — «XUMHS KOOPJAMHAIIMOHHBIX COequHeHun», «CTpoeHue BemiecTBa», «MeToabl
MCCJIEJOBAHMSI HEOPTaHUYECKUX U KOOPJAMHALMOHHBIX COEIMHEHNIN» U JPYTHX.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI.

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. CrmocoOeH TpPOBOAWTH C COOJMIOJECHHUEM HOPM TEXHHKH O€30MacHOCTH XWMHUYCCKHH
OKCIIEPUMEHT, BKJIIOYAs CHHTE3, aHAU3, U3yYEHUE CTPYKTYPhl U CBOWCTB BEIIECTB M MaTEpPHAJIOB,
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 ¢ XMMHUYECKUMHU BEUIECTBAMH 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

COCIMHEHUM.

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 MaTepualioB,
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¢, OOBSICHHTh BO3MOXKHBIC IPHYMHBI €ro
OTJIMYHS OT TEOPETHYECKU BO3MOYKHOTO

Bnageer HaBbIKaMu aHanuM3a M IUIAHHPOBAHUSA
9KCIEPUMEHTA, HaBBIKAMM oopmcHus
IIPOTOKOJIOB HEOPraHWYECKOr0 CHHTE3a

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

OCHOBC YMeeT KOppEeKTHO HHTEPIPETHPOBATH PE3YIbTATHI
OTpeNieIeHns] XUMHMUYECKOI0 cOocTaBa M (U3UKO-
XUMHYECKHX XapaKTEPUCTHK HEOPTaHUYECKUX
BEIIECTB M MaTepUaJIoB

Bnanmeer craHmapTHBIMH ~HMHCTPYMEHTAIBHBIMU
METOJaMU  MCCJEIOBAHUS  HEOPraHMYECKHX
BEIIECTB M MaTEPUAJIOB

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

YMeeT oOcCylmecTBUTh BbIOOP METOAMKH H
HeoO0XxonuMoro  JabopaTopHoro 000pyIOBaHUs
JUIsL  WCCIEOBaHUS  CBOMCTB  BELIECTB WU
MaTepHaoB

Brnazneer HaBbIkaMu pabOThI C COBPEMEHHBIM
000pyA0BaHHEM XUMHUUYECKOH TabopaTopuu mpu
pELICHUH TPAKTUIECKHUX 32149

PesynbraTel 00yueHHUs] MO TUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBJICHHS BCEX
BUJIOB KOHTaKTHOM U CaMOCTOSITENbHOM paboThl OOyyarommxcs B COOTBETCTBUU C
YTBEPKJICHHBIM YU€OHBIM IIJIAHOM.

WuaukaTtopbl  TOCTMXKEHUST  KOMIIETEHIIMM  cuuTaroTcsi COPMUPOBAHHBIMU  TIpU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUYEHHS.



2. CTpyKTypa U cofep:KaHMe JUCUMILIIUHBI.

2.1 PacnipenesieHne TPYI0EMKOCTH JUCHUILIMHBI IO BUIaM padoT.

OO6mast TpymOEMKOCTh JTUCHUIUIMHBI cocTaBisger 6 3ad.en. (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 KOHTaKTHasi 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 JUCUUINIMHBI:
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) TUCHUILUIMHBI, 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 | rpynmbl 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 nobouHoi 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 JIEKIIMOHHOTO THUIIA HE TIPETyCMOTPCHBI
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. |3nakoMcTBO ¢ padoTOii B XUMHYECKOI J1a00paTOpHu. Ortuer o
[TpaBuia GezomacHocT pH pabote B taboparopun. OCHOBHBIE IpUEMBI | J1a0OpaTOPHOM
paboThl B XUMHUYECKOH TabopaTopuul. XUMUUYECKHE TIOCY1a, PEaKTHBBI, pabore
HarpeBaTeJIbHbBIE MPUOOPHL. [IpoBeIcHIEe XUMUIECKOTO SKCITEPHMEHTA.
2. |OcHoBHbIe 3akoHbl xumuu. ['a3oBble 3akoHbl. Omnpenenenue Otuer no
MOJISIPHBIX M DJKBHBAJIEHTHBIX MAaCC BelleCTB. Ha60paT0pHOI71




OHpGI[CJICHI/Ie OKBHUBAJICHTOB IPOCTHIX U CJIOKHBIX BCIICCTB.

pabote

3. |OcHoBHBIe 3akoHbl xuMHH. ['a3oBble 3akoHbl. OmnpenejeHue Ortyer 1o
MOJISIPHBIX ¥ JKBHBAJIEHTHBIX MacC BelllecTB. nabopaTopHOi
OnpeneneHre MOJICKYJISIPHBIX U 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. |Xumuyeckasi KHHeTHKA. Ortuer o

CKOpOCTh XMMHUYECKUX peakKlnii. XUMHUYEeCKOe 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

nabopaTopHOi
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, BO10po, BoAa, IEPEKUCH BOIOPO/IA. Otuer no
nabopaTopHOI
pabote
19. | DaemenTtsl VII A rpynmnsi. Otyet mo
["ajoreHsl U UX COEAMHEHUS 1abopaTopHOii
pabore
20. |[9aemenTsl VI A rpynnsl. Oruer 1o
Cepa u ee coeIUHEHUS. nabopaTtopHoi
pabore
21. | 9nemenTsl V A rpynimsbi. Otyet mo
A3BOT U ero CoeIMHEHHS. n1abopaTopHOii
pabore
22. |9ueMenThl V A rpynmnsl. Oruer no
docdop, cyppMa, BUCMYT U UX COSAUHEHHUS. 1abopaTopHOit
pabote
23. |[DaemenTsl |V A rpynnsl. Oruer no
Yraepon, KpEMHUIA, OJJOBO CBUHEL U UX COETUHEHUS. nabopaTtopHoOi
pabote
24. |9aementsl |11 A rpynnsi. Oruer no
bop, amomunuii. nabopaTopHOI
pabore
25. [9aemenTtsl | A u Il A rpynmn. Oruer no
[lemounble U MIETOYHO3EMETBHBIE METAIIIbI, OCPUILITUIN, MAaTHUA. nabopaTopHOi
pabote
26. |CuHTe3bI cOeIMHEHMI HelepeX0IHbIX 3JIEMEHTOB. 3ammra paboThl
27. |9nemenTbl mo60uHbIX moarpynm 1 -V rpynm. Oruer 1o
Twran, BaHaanuit 1 UX COCTUHEHUS. nabopaTtopHoi
pabote
28. |9seMeHTHI MOG0YHON moaArpynns! VI rpynnsi. Otuer no
Xpom, Monub/1eH, BosibpaM U UX COSAUHEHHUS. nabopaTopHOi
pabote
29. |[9ueMenThI MO604HON moarpynns! VI rpynnsl. Oruer no
Maprasen 1 ero COeJMHEeHHUS. nabopaTopHOI
pabote
30. |[9semenTnbl mooounoi noarpynnsi VIII rpynmnel. Otuer no
Keneso, koGanbT, HUKeNL. KOMIUIEKCHBIE COeMHEHNS KeTe3a, KoOanbTa,| J1abopaTopHOH
HUKETIA. pabote
31. |[9uemenTnbl modounoi noarpynnsi | u Il rpynnel. Oruer 1o
Mens, cepeOpo, ITMHK, KaAMUN U UX COSAUHEHUSI. nabopaTopHOMH
pabote
32. |Peiko3eMenbHbIE AJIEMEHTHI Otuer o
nabopaTopHOit
pabote
33. |CuHTe3BI coeIMHEeHMIT TePeX0IHBIX YJI€MEHTOB 3amuTa paboThl




Ilinan 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 padOThl B XMMHYECKOW JIa0OpaTopuu. XUMHUYECKUE TOCY/a,
peaKkTHBBI, HarpeBareibHbic  npuOOpel.  [IpreMbl  TpoBenEHUS
XHUMHAYECKOTO JKCHEepUMeHTa. Jlah. paboma: Xumuueckas mocynma. | c.9
PeaktuBbl. HarpeBarenbubie nmpubopsl._Jlab. paboma: OnpeneieHue
9KBUBAJICHTOB MPOCTHIX U CIIOKHBIX BEUICCTB.

OmnpiT 3. OnpesiesieHne SJKBUBAJICHTOB METAJLIOB. 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 MOJISKYJSIPHBIX M aTOMHBIX Macc
BEIIECTB.

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

KouTpoJsbHas padora: OCHOBHbIE 3aKOHBI XUMHH

4-5 | MeToasbl 04ncTKHU BemecTB. Onpe/ejieHne YUCTOTHI BelleCcTB. [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, Oypsl,
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 JUCTHILISAIIMEH. c. 54
OmnpIT 5. O4yKCTKa YIVIEKHCIIOTO rasa. c.55
OnwiT 6. Okcrpakmus. Onpeaenenne kKodhdumueHTa pacupeaeneHus

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
3G HEeKTOB XUMHUECKUX PEaKIMi ¢ HUCMOIb30BaHMEM 3akoHa ['ecca.
Pacuer n3menenunii suTponuu u sHepruu ['udoca.

Jlab. paboma: OnpeneneHue YHTATBINNA XUMUUYECKUX PEAKIIUH.

Omerir 1. OmnpeneneHue HHTAIBIMM — PEAKIUH  [PUCOEAVHEHUS
KPUCTAJUTN3AMOHHON BOJIBI K OE3BOTHON COJIH. c.95
Omnpit 2. OnpeniereHre SHTAIBINY PEAKIMU HEeUTpaTu3allku. c.97




OmpiT 3. OnpesiesieHne SHTAIBIINN PEAKLIUU OCAKICHHUSL.
OmnpiT 4. OnipeiesieHre YHTaIbIUU 00pa30BaHMS COJIH.

c. 99
c. 100

XuMHu4ecKasi KHHeTHKA.

CKOpOCTh XMMHYECKOIl peakiuu ¥ e¢ 3aBUCHMOCTh OT Pa3IMYHBIX
¢dakropoB. Karamms u karamu3artopbl. XMMHYECKOE DPaBHOBECHE H
YCJIOBHS €0 CMEIICHUSL.

Jlab. paboma: CKOPOCTh XHMHUYECKHX pEAKIUHA. XUMHUYECKOE
paBHOBeECHE.

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

OmbiT 2. BiinsiHue Temneparypbl Ha CKOPOCTh XUMHUYECKOM PeaKIny.
Omeir 3. BriusHHe BeNUYUHBI TIOBEPXHOCTH COINPHUKOCHOBEHHS
pearupylomux BeEIIECTB Ha CKOPOCTh XHMMHYECKOW pEakluu 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
pPacTBOpPOB HEIJIEKTPOIUTOB.

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

Onpir 1. IlpuroroBnenue 5%-HOro pacTBopa auUXpomara Kanus
pacTBOPEHUEM CyXOI0 BELIECTBA.

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

Oneir 3. Ilpurorosnenne 0,1 H pacrBopa cepHOM KHCIOTBHI
paz0aBiieHreM 00Jiee KOHIICHTPUPOBAHHOTO PACTBOPA.

OneiT 4. OmnpezneneHne TOYHOM KOHIIEHTPALMHM PacTBOpa KHUCIOTHI
METOJIOM TUTPOBAHMS.

OmnpiT 5. [IpuroroBieHue NepecIIEeHHOT0 pacTBOpa Cyib(ara MeIu.
OnpiT 6. IlpuroToBieHUEe MEPECHINIEHHOTO pPAacTBOpa THOCYJbdaTa
HATpHUSL.

KoaokBuyMm : Xumuyeckasi TepMOJIMHAMMKA M KHHETHKA.

[5].
c.116

c.125
c.126
c. 126

127
128

o0

c. 128

JIeKTPOIUTHYCCKAS] JUCCOLUALMS.

DNEKTPONUTHl U HEAIEKTPOIUThl. CUiIbHBIE U Clabble SJEKTPOJIUTHI.
KonnuecTBeHHBIE XapaKTEPUCTUKU SIEKTPOJIUTHUECKON TUCCOLUALINH.
Cwmemenne nucconuanuud cimaboro siekTponuTa. VoHHas —cuia
pacTBOpa, aKTUBHAsI KOHILIEHTPALIUSI PacTBOpPA CHIJIBHOTO JJIEKTPOJIHTA,
cpenHuii KO3(PGUIUEHT aKTUBHOCTH CHJIBHOTO JIEKTPOJIUTA U HOHOB.
Jlab. paboma: DNEKTPOTUTUIECKAS TUCCOIUALINS.

OmpiT 1. DKcnepuMeHTalIbHBIE HAOMIOIECHUS AJICKTPOJIUTUUECKON
JUCCOIUAIUH.

- 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. Onpeenenne N30TOHUIECKOTO KO3 hUITMEHTa U KaXKyIIencs
CTENEHU JUCCOLMAIMY XJIOPUJIa HATPUS KPUOCKOMUYECKUM METOOM.
OmpiT 3. CMeleHne paBHOBECHSI TUCCOITUAIIAN CTa00T0 SJIEKTPOJIUTA.

- BiusHue paz0aBieHHsI pacTBOpa Ha CTENEHb 3JICKTPOJUTHUECKOU

[5],
c.131

c.134

c. 136
c. 138




AUucconualiun.

- Biuusaue pgo0aBiieHHE COJHM ClIa00OH KHCIOTHI Ha CTEIEHb
JIMCCOIMAIINHN TOM KMCIIOTEL.

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

OnpiT 4. HampaBneHne oOMEHHBIX HMOHHBIX TMPOIECCOB B pacTBopax | c. 140
AJEKTPOJIUTOB.

- OGpa3oBaHKe MajIOpPaCTBOPUMBIX BEILIECTB.

- OGpa3oBanue 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.  I[lpousBeneHue  pacTBOPUMOCTH U MPOU3BEACHHUE
KOHLEHTpaluui (aKTUBHOCTEW). YCIIOBUS BbINAJEHUS  OCAJKOB.
Conesoit 2 dekr.

Jlab. paboma: I'eTeporeHHbIC paBHOBECHSI.

OmnpiT 1. ycroBus BbINAAEHUS OCATKOB. c. 146
OmprT 2. [TonHOTa OCaXKIEHUS HOHA. c. 146
OnpiT 3. 3aBUCHMOCTH TOCJEIOBATEIILHOCTH BBINAJCHUS OCAJIKOB
MaJOpaCTBOPUMBIX BEHIECTB OT BEIMYMHBI WX IpousBeneHus | c. 146
PacTBOPUMOCTH.

OmnsiT 4. PacTBOpeHHE 0CaIKOB MaJOPacCTBOPUMBIX 3JIEKTPOIUTOB IpU
XUMHUYECKUX B3aUMOIECHCTBUAX. c. 147
OnmpiT 5. BrusHMe BeNWYMHBI TPOM3BENEHHUS PACTBOPHUMOCTH
ANEKTPOJIUTA HA €TO CIIOCOOHOCTh K XUMHUYECKOMY B3aUMOJICHCTBUIO. c. 147
Onpir 6. IlomyueHue OJHUX MAalOPACTBOPUMBIX COEIMHEHUN U3
IpYTrHUX. c. 148
OmnsiT 7. OGpa3oBaHHe OAHUM MOHOM HECKOJIBKUX MaJOpacTBOPUMBIX
COCIMHEHUM. c. 148
OmnpiT 8. CMelieHre paBHOBECHUS! B HallpaBICHUHU 0Opa30BaHUs MEHEe
PacTBOPUMBIX COEIUHEHMIA. c. 149

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

Tpallii Ha CTENEeHb WX THAPONU3a. YCIOBHS MPOTECKAHHS
«HeoOpaTumoro ruaponusa». bydepHble pacTBophl, pacuer pH,
OydepHas eMKOCTb.

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

OmnbiT 1. HM3Mmepenue BOIOPOTHOrO MOKa3aTeNsl Cpeabl pacTBOpa
METOIOM BH3YaJIbHOI'O KOJIOPUMETPUPOBAHUSI. c. 157
Omneir 2. Onpenenenue pH pacTBopa mpu NOMOIIM YHHUBEPCAIBHOIO
MHIMKATOpa c. 158
OnbiT 3. H3MmepeHue BOJOPOJHOIO TMOKa3aTeNlsl Cpelbl pacTBOpa
NMEKTPOXUMUYECKUM METOOM. c. 159
Omnpit 4. Peakuust cpesibl B pacTBOpax pazIuUHbIX COJIEH. c. 159
Omprt 5. [onHbIN («HEOOPATUMBINY ) THIPOIIN3 COJICH. c. 160




OmnpIT 6. BaustHue CHITBI KUCTIOTHI U OCHOBaHMsI, 00pa3yIoLINX COJb, Ha
CTEIeHb €€ THPOJIN3a.

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

OmnsbiT 8. Biiusinue pa3daBieHus pacTBOpa Ha CTENEHb TUAPOJIM3a COJIH.
OneiT 9. BnusiHue n3MeHeHUs: KOHLEHTPAMU BOJOPOJIHBIX MOHOB Ha
THJIPOJIA3 COJIH.

OnpbiT 10. TlomyuyeHuwe aneTaTHOrO W aMMOHHUHOTO OydepHBIX
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.

OKHCINTEIBHO-BOCCTAHOBHTE/IbHBIC PEAKIUH

Meroasl u3ydeHUss U pacyera OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
npoueccoB. Okucnautenu u BocctaHoBuTend. CocTaBieHue ypaBHEHHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLUN, IMPOTEKAOIMMUX B
BOZJHBIX PaCTBOpPaxX METOIOM HOHHO-MOJIEKYJISIPHBIX MTOJIyPEaKIIUH.
KonnuecTBeHHbIE XapaKTEPUCTUKH OKHCJIUTEIBHO-
BOCCTAHOBUTENIbHBIX IEPEXOAOB. DIEKTPOJHBIE IOTCHIMAIBI METall-
noB. Wcnonb3oBaHne TaOIUYHBIX JAHHBIX JUISI OLEHKH BO3MO>KHOCTH
IIPOTEKAHUS OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX peakuui B
CTaHJAPTHBIX YyCIOBMsX. YpaBHeHuss HepHcra miug noreHnmana
AEKTpoAa M JUId penokc-peakuuu. Bnusaue pH Ha Benuuuny
IIOTEHIIMAJIOB BOAOPOJHOIO, KHCIOPOJHOIO M APYIMX 3JIEKTPOIOB.
VY4actue BoAbl B peakLMsIX B KAUECTBE OKUCIIUTENSI 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 OKUCIUTEIBHBIX U BOCCTAHOBUTEIIBHBIX CBOWCTB
3JIEMEHTOM B 3aBUCHUMOCTH OT €r0 CTENEHU OKUCIICHUS.

- BoccraHoBUTENBHBIE CBOMCTBA ATOMOB DJIEMEHTOB B OTPULIATEIILHON
CTEIIEHU OKUCJICHUS;

- OkucCIUTENBHBIE CBOMCTBA aTOMOB JJIEMEHTOB B BBICIIEH CTENECHU
OKHUCJICHUS;

- OKucaUTENbHBIE U BOCCTAHOBUTENIBHBIE CBOMCTBA aTOMOB JIEMEHTOB
B IIPOMEXKYTOYHBIX CTEIIEHAX OKUCIICHUS.

OneiTr 3. 3HayeHWe cpeAbl B OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
polreccax.

Oneir 4. Peakuuu AUCIIPONIOPLMOHUPOBAHUS  (CAMOOKHCIIEHHUS-
CaMOBOCCTaHOBJICHHUS)

- Peaknus nucniponoplinoHUpoOBaHUs CyIb(puTa HATPUS;

- Peaknus nucnponopunoHupoBaHus Opoma;

- Bmmaame pH cpenbl Ha CMeElIeHHE paBHOBECHS B PEAKLUAX
JUCIIPOIIOPLIUOHUPOBAHMSL.

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;

- BoccraHoBneHne 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. DJIeKTPOIUTHYECKAS
AUCCOLHALHS.

13. | DeKTpoXHMHYECKHE MPOLECChHI [5],
KonuuectBeHHbIe XapaKTepUCTUKU OKHUCIIUTENbHO- | €.193
BOCCTAHOBUTEJIBHBIX  MEPEXOJ0B.  DJEKTPOAHBbIE  IMOTCHIIMAIIBI
METaJUIOB. ['albBaHMYECKUH 3JIEMEHT. BOAOpPOIHBIA 3IEKTpOA U
BOJOPOJHBIA HYJIb OTCYETa MOTEHUHUANOB. DIIEKTPOJIU3 PAaCTBOPOB U
paciiaBoB, IpPOLECCHl, IMPOTEKAIOIIME Ha KaroAe M aHoJe, YYeT
BIUSHUSL TUIOTHOCTH TOKAa Ha DSJEKTPOJHBIM mnoreHuuan. Kopposus
METAJUIOB, MEXaHU3M DJEKTPOXUMHUYECKOH KOPPO3UH, CIIOCOOBI
3alUThl OT KOPPO3HUHU.

Jlab. paboma: DNEKTPOXUMUIECKHUE MTPOIIECCHI.

OmnpiT 7. U3roToBneHue raibBaHUUYECKOIO JIEMEHTa U U3MEPEHHE €ro

S/1C. c. 193
Omeitr 8. HccnemoBanue 3aBucumoct OJIC  raipbBaHHYECKOrO
3JI€MEHTa OT KOHIIEHTPAIIUU COJIU. c. 193
Omeir 9. Onmnpenenenue  MPOU3BEACHUS  PACTBOPUMOCTH U
TEPMOJMHAMHYECKUX  XapaKTEPUCTUK  Ipollecca  PACTBOPEHHUS
MaJIOPaCTBOPUMBIX COEAUHECHUM. 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 mnpupoapl KOHTAKTUPYIOIIMX METAIJIOB HAa CKOpPOCTh
KOPPO3UH KEJE3a;

- [TaccmBHOCTE MeTaIIA;

- AKTUBHpYIOLIEE JENCTBUE HOHOB XJIOpa.

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

- OKcUIMpOBaHKME MarHusl U €ro CIUIaBOB;

- Karognas 3ammra metanna;

- [IpoTexkTopHas 3amuTa MeTauIa.

14. | KoMIuieKcHbIE COeINHEHHS. [5],
CriocoObl TONTy4YeHUsI KOMIUIEKCHBIE COeIMHEHWH. YCTOWYuBOCTH | ¢.209
KOMIUIEKCHBIX coeluHeHul. [loBeieHne KOMIUIEKCHBIX COEIMHEHUN B
peakuusx  3aMelIeHMs, JIMFAaHAHOIO  OOMEHa, OKHCIUTEIbHO-
BOCCTAaHOBUTENBHBIX Ipoueccax. [IpumeHeHHe MeToJa BaJEHTHBIX
CBSI3€H, TEOpUM KPUCTAIIMYECKOrO TMOJs, METOJ MOJEKYJSPHBIX
opbutaneii IS ONUCAaHUS  XUMHYECKHX  CBs3ed  Mexay
KOMIUIEKCOOOpa3oBaTeieM M JIMTaH/IaMU U WHTEpIpeTalusl CBOMCTB U
CTPYKTYpPbI KOMIUIEKCHBIX COEAMHEHUH.

Jlab. paboma: KoMIIIIEKCHBIE COCTUHECHHS.

KaTtnonnble KOMILIEKCHI:

OnbiT 1. KoMIIeKCHOE OCHOBAaHHUE HUKEIS 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:
OmnbiT 6. B3aumopeiictBue rexcanuanodeppara(ll) xamus ¢ comsmu

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

Omnpit 7. BoccTanoBnenue cepedpa 13 ero KOMIUIEKCHOTO coequHeHus. | c. 218
OmnmpiT 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 KOMIuiekca | ¢. 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
Omnwit 15. 'mapatras nzomepus akBakomiuiekcoB xpoma (I11). c. 222

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

KBantoBeie uucma. CocTaBiieHHE JJIEKTPOHHBIX (opmyn aromoB u | c¢.37-
noHOB. OmnpeneneHnue BAJIEHTHOCTU M CTEIIEHU OKUCIEHUS UCXOIs M3 41
CTPOCHUSA 3JIEKTPOHHOU 0007109k aTOMOB. OcHoBHBIE
XapakTepucTuku aroMoB. OrmpeneneHue (GopMbl  MOIEKYd €
ucnonbs3oBanueM metogoB BC u OBOII. I'mOpunuzanus. [locrpoenne
quarpamMm MO 118 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
MHOTOATOMHBIX MOJIEKYJ M HOHOB, OINpE/CICHHE TOpsAKAa CBS3H H
MarHUTHBIX CBOMCTB YaCTHII.

KomnokBuym: CrtpoeHue aromMa W XHMHYecKasi  CBf3b.
IHepuoauueckuii 3akon /.. MenageneeBa

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. Bonbmnkua ; M-Bo oOpa3zoBanust u Hayku Poc.
®enepanun, Kybanckuit roc. yu-T. - KpacHonap : [Ky6aHnckuii rocyjapcTBeHHBIH YHUBEPCUTET],
2015.- 113 c.

[2] 3aiiueB, O.C., UccnemnoBaTenbckuil mpakTukyM 1o oOmiedt xumun. [Tekct] : yueOHOe
nocobue ; M.: 3a-8o MI'Y, 1994, - 480 c.

[3] ApmamnuxoBa, E.M. COopuuk 3amay mo Heopranmyeckod xumuu. [Tekcr] : yueOHoe
nmocoOue ISl CTyIeHTOB BeIcInX yueO. 3aBeaenuit/ E.. Apmamnuxosa, I'.H. Ma3zo, M.E. Tamm
/ mon pen. FO.JI. TperbsixoBa; M.: U3natensckuil neHTp «Akagemus», 2008. - 208 c.

[4] Kocteipuna, T.B. (KyoI'Y). O6mas xumus [Tekcr] : maGoparopusriii nmpaktukym. Y. 2 / T. B.
Kocteipuna, T. I1. Ctopoxxenko, B. A. Bonbiakun ; M-Bo o6pa3zoBanust u Hayku Poc.
O®enepanun, Kybanckuii roc. yH-T. - Kpacnoaap : [KybaHckuii rocy1apcTBEeHHbBIN YHUBEPCUTET],
2016. - 97 c.

[5] O6mas xumus: naboparopusiii npaktukym / T.B. Kocteipuna, T.I1. Cropoxenko, 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 BOJY
2. BoccTtaHoBieHHE BOJIOPOIOM OKCHIOB METAJLIIOB. Ne.10.3,
c.83
2. Ilonyuenue kucnopoaa Ne 12.1
2.1. PaznoxeHuem nepmaHrasarta Kaius c.104
2.2. Pa3noxeHueM nepokcuaa Boaopoaa
3. CpoiicTBa KHCIOpOaa No 12.2
3.1. 'openue cepsl B KUCIOPOAE c.104
3.2. 'openue yris B KUCiIopoe
3.3. l'openne maruus (kenes3a) B KUCIOPOIe
5. CBoiicTBa nepokcuIa BOA0poIa No 12.3
5.1. BzaumoneicTBue ¢ HOOAUIOM KaJIUsI c.105
5.2. BzaumosetlicTBue ¢ Cynb(puI0M CBUHIIA No 12.4
5.3. B3aumoieiicTBH€ ¢ MepMaHraHATOM KaJiusl 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. BzanmonelicTBreM AMXpoMaTa Kajlusl C COJITHOM KUCIOTON
1.4. BzaumoeiicTBuEM XJIOPHOM U3BECTH C COJITHON KHCIIOTOM
1.5. BzaumoeiicTBueM XJopaTa Kajus ¢ COJMSTHOM KUCIOTON
2. [lonyuenue 6poma. c. 88
2. Ilonyuenue nona
2.1. BzaumopeilcTBHEM HOIW[A Kadus C CEPHOM KHUCIOTOM u
MEPOKCUIOM BOJIOPO/JIA.
2.2. BzaumojielicTBHEM MOAMIA KaJusl C CEPHON KUCIOTON U OKCHIOM
maprasma (1V). c. 88
3. CBoiicTBa xJj0pa Nell.2,
3.1. BzaumonelicTBre XJj10pa ¢ 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 Boja
4. CpoiicTBa Opoma Nell.3,
4.1. IlomyuyeHue u cBOMCTBa OPOMHOM BOJBI c. 91
5. CBoiicTBa ifona Nell.4,
5.1. B3aumonieiicTBHe ¢ pacCTBOpaMH TraJlor€HUI0B METAJJIOB. c. 91
5.2. B3aumoaencTBue C BOJOW ITPU HATPEBAHUH.
6. I'asmoreHu bl METAJIOB. Nell.5,




6.1. ManopacTBOpUMbI€ TAJIOT€HUBI

6.2. OKucieHye rajoreHuI-noHOB

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

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

7. I'anorenupl Bopopoaa

7.1. [TonydyeHue XJI0poBOJOPO/Ia B3aUMOJICHCTBUEM XJIOPUIA HATPHUS C
KOHILICHTPUPOBAHHOM CEPHON KUCIIOTOM.

7.2. BzaumoaeicTBrE XJIOPOBOAOPO/Ia ¢ BOJoH ((poHTaH)

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 COeTUHEHUS.

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
KaJIusl.

2.3. B3aumoelicTBIE cepoBOIOpO/Ia ¢ pacTBopamu couieit sxenesa (11),
mapranua (1), nuHka, Menu, KaaMus, CBUHLA, CYPbMBI.

2.4. BzaumopeicTBHe cepoBOJOPOJia C KOHIIEHTPUPOBAHHOMN CEepHOM
KHUCJIOTOM.

3. Cynbduasl METaNIOB

3.1. ITomyuyenue u cBoiicTBa CyIb(HIa ATIOMUHUS

3.2. Ilomy4enue u CBOMCTBA CyIb(duaa xene3a

3.2. [lony4yeHue u cBoicTBa Cynb(uIa IMHKA

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

3.4. OcaxzaeHue 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 okcuza cepsi(1V)

5. CepHas Kuciora 1 €e coiu

5.1. OTHOLIEHNE KOHLIEHTPUPOBAHHOM CEPHOM KHCIIOTHI 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 yCcTOHYUBOCTh CyJIb(haToOB

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 PA3JIMYHBIX CTeNEHSX OKHCJIEHMHS,
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 KHUCIOPOAOM BO3IyXa,

JeiicTBHEe Ha KOHIICHTPUPOBAHHYIO a30THYIO KUCJIOTY, JAEWCTBHUE Ha

cosib Mopa.

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

5. A30THas KUCJIOTa U €€ COJIn Ne 14.6.

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

5.2. CBo¥icTBa OBIMAIIEH a30THONU KUCIOTEI

5.3. CroiicTBa pa30aBICHHOI a30THOM KUCIIOTHI

5.4 «lJapckas Bogka»

5.5. Tepmuueckasi yCTOWYMBOCTh HUTPATOB

JJeMeHThI V A rpynmsi.

Coenunenus ¢gocgopa, cypbMbl, BUCMYTA.

Jab. paboma: ®ocdop, cypbMa, BUCMYT U UX COCAUHEHHUS.

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. CpoiictBa opTohochOopHOI KHCIOTHI U €€ coiel

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: Yraepo, KpeMHHI, 0JI0BO CBUHEL M UX COEIUHEHHUS.

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

okcupe yraeponaa(lV); B3auMoaelicTBIE ¢ BOIOM. c. 141

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

rUApoKapOOHATOM HATPUS; pa3liokeHne KapOOHATOB METAJLIOB. c. 142

3. Okcup yrunepoaa(ll): nonyuenne oxkcuna yraepona(ll) neiictBuem | Ne 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) neficTBuEM KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTHI Ha

IIaBEJIEBYIO KUCIIOTY.

4. CpoiicTBa KpeMHHUS: B3aUMOJCICTBUE CO IIejoYaMu; Tu1aBUKoBOM | 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. T'unporens U TUAPO30JIb KPEMHHUEBON KUCIOTHI

6. Ilomyuenme U  cBolicTBa ojoBa: moiydeHue  ososa | 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 cBoiicta ruapokcocranHata(ll) Harpus

7.3. CotictBa xiopuza onosa(ll)

7.4. Ilony4yeHue u CBOMCTBA 0-OJOBIHHOW KHCIIOTHI

7.5. [lony4yenue u cBoicTBa -OJIOBSIHHON KHUCIOTHI

7.6. Cynbhuasl 1 THOCOIU 0J0Ba

8. [loyyeHue u CBOICTBA CBUHIIA Ne 19.3,

8.1. IlomydeHne cBUHIIA BBITECHEHUEM ITUHKOM c. 148

8.2. CBoiicTBa CBUHIIA: B3aUMOJEHCTBHE C KUCIOTAaMU U LIEI0YaMH

9. Okcupl ¥ THIPOKCHIBI CBUHLIA Ne 19.4,

9.1. CBoiicTBa OKCHIOB CBUHIIA 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 COENMHEHUHN (XMMHYecKasi CBS3b B COEIUHEHHSIX 3JIEMEHTOB

rnaBHbIX noarpymnn IV — VII rpynm; 3akoHOMEpHOCTH B U3MEHEHUHU

KHCJIOTHO-OCHOBHBIX M OKHUCIIUTEIbHO-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. OkpalieHHbIE Mepibl 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 THAPOKCH/IA AIFOMUHUS: B3auMozeiicTBue ¢ | Ne 23.2,
KHUCJIOTaMU, IIEJI0YaMH, pACTBOPOM aMMHAKA. c. 167
5. Conu antOMUHUSL: TUJIPOIIU3 COJICH AIFOMUHUA. 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 WIETOYHBIX METAJJIOB: MoJiydeHue mo peakuuu | No 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 JINTHUS U KAJIUS
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 tutrana(lll) c. 171
3.1. [Monyuenue pactBopa cynbpara TutaHa(lll)
3.2. CaoiictBa coenuHenuit Tturtana(lll): B3aumopelictBue ¢
MepMaHraHaTOM KaJusi, TUIPOKCUIOM HATPHs, KUCIOPOAOM BO3IyXa.
4. CBoiicTBa BaHaIusg Ne 25.2,
4.1. [lonyyeHue M CBOICTBA OKCUA BaHAIUS c.172
4.2. IlonmuBananaTel ¥ BaHAUEBas KUCIOTA
4.3. Conu BaHAAUEBOM KHUCIOTHI
4.4. TlepoKcUIHBIE COEUHEHUS BaHAIUS
5. CoemnHeHHs BaHaAuWsd B HHU3IIMX CTENEHSAX OKHcIeHHs: | Ne 25.3,
MOCTE0BATEIbHOE B3aMMOJICHICTBHE BaHajJaTra HATpUs C ILMHKOM, | c. 173
conwio xenesa(ll), nogunom kamus, cynb(hUTOM HATpPHs; MOIYICHUE
THAPOKCHJIOB COCAMHEHUN BaHAIUs W WCCIIEIOBAHHE WX CBOWCTB;
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 coJieli XpOMOBBIX KHCIIOT c. 177

3.2. ITonyuenue u cBoiictBa okcuaa xpoma( V1)

3.3 IlepokcuaHbIE COEAUHEHMS 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 cyab(uIsl MOTUOICHA U BOJIb(ppama

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

4.5. llepokcuaHble COSIMHEHUSI MOIHOACHA M BOJIb(pama

13. | DnemenTsI No00uHOM Moarpynns! VIl rpynnsl.

Jlab. paboma: MapraHen ¥ ero COeTMHCHUSI.

1. Coenunenus mapranua(ll). No 27.2,

1.1. Tunpoxcun wmapranua(ll): mnomyuenue, 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. Coengunenus mapranua(lV): momydyenue u B3aumopeiictBue c | Ne27.4,

KOHLEHTPUPOBAHHON  COJISIHOM  KUCJIOTOM, KOHLIEHTPUPOBaHHOW | c. 187

IIeNIOYbl0,  MOAKHUCIEHHBIM  pPacTBOPOM  IEpPEKUCH  BOAOPOJA,

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: pa3joKeHHe, OKUCICHHE TIIIOKO3bI, | 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. KOMIIIEKCHBIE COeTMHEHUS

JKelie3a, Ko0aabTa, HUKEI.

1. CsoiicTBa Jkene3a, KoOalbTa W HUKENSA: B3aumozcicTtBue ¢ | 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. Tunpokcun kobanbra(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 K0OaIbTa Ne 28.4,
4.1. CpoiictBa coneii  kobOampta(ll):  B3ammopmeiictBue ¢ | c. 194
CEpOBOJIOPOAOM, CYIb(MUIOM HATPHUS.
4.2. Oxcunbl koOanmpTa: TOJYYCHHME W B3aMMOJICUCTBHE C
pa30aBICHHBIMHU ¥ KOHIIEHTPUPOBAHHBIMHU PACTBOPAMHU 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. Okcunpl 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 COSAMHEHU d-2JIEMEHTOB.
17. | Cunre3nl: CoeMHEeHUS METAJLIOB. 10
[5] IlpakTukym 1o Heopranudeckoil xumuu / noj pen. Tperbskosa FO.JI. — M.: Akanemust, 2004.
—384c.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBbie paboThl — He IpeAyCMOTPEHBI

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

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUST TUCITUTLTAHBI
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; non pen. A.B. lllesenvkoBa. M.:
JlabGopatopus 3nanuii, 2021.-473 c. ISBN 978-5-00101-031-9

3. Heoprannueckas xumus. Bornpocsr u 3agaun / E.B. Kapnosa,
E.1. AppamnukoBa, I'H. Maszo u gap.; mox pea. A.B.
[IeBenbkoBa. M.: Jlaboparopus 3nanwmii, 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 osneMeHTOB: B 2 T. (KOMIUICKT)
[DnexkTponHbIit pecypc] : copaB. / 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: YU4eOHUK JIJIs CTY[. BhICILy4e0. 3aBencHuit/ M.E. Tamwm,
0. /1. TpetbsikoB; - M: U3natenbckuit neHTp «AkageMus», 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. Ma3zo, ®.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. Ma3zo, ®.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: U3znatenbckuit
1eHTp «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. ®enpepanum, KyOanckuit roc. 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] ApnmamaukoBa, E.M. COopHHMK 3amad MO HEOPraHWYECKOU
xumun. [Tekcr] : yyeOHoe mocoOue A CTYIEHTOB 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] IpakTuky™M 10 HEOPraHUYECKOW XUMHUHU: Yued. mocodue st
cTyA. Belcul. yueb. 3aBefenuii/ B.A. Anemmn, K.M. JlyHnaesa,
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] :
yaeOHOe mocodue IS CTyACHTOB By30B / AnukOeposa 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:
Metonudeckue ykazanus / coct. T.I1. Ctropoxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. 89 c.

8. MeToandeckre peKOMEHIAIMN K OPTaHU3AINH 2y TUTOPHOHN H
BHEAYyIUTOPHOI (CaMOCTOSTENIbHOM) pabOThI CTYICHTOB:
metoanyeckue ykazanus / coct. T.I1. Cropoxxenko, 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 3Hanuii, 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. Heoprannueckas xumus. Bonpocs! u 3agaun / E.B. Kaprnoga,
E.N. ApnpamnukoBa, ['H. Maszo wu np.; mom pen. A.B.
[IeBenbkoBa. M.: JITaboparopus 3nanuid, 2021.-174 c¢. ISBN 978-
5-00101-030-2

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

5. I'punByn, H. Xwumwus »saemeHToB: B 2 T. (KOMIUIEKT)
[OnexTpoHHbIil pecypc] : cnpas. / H. I'punBya, OpHio 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
XUMUHU: YUeOHUK TSl CTyI. BbIciL.yueO. 3aBeaeHuit/ 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: U3narenbckuii
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: HU3natenbckuii
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, ynpakHEHUS W BOIPOCHI MO XUMHH:
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 peKOMEHAAINH K OpraHUu3aluu ay JUTOPHOU
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-METOANYECKHE MaTepuaibl I CaMOCTOATENbHON pabOThl 00Yy4alOIUXCs U3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTAMHU 3710poBbsi (OB3) npenocrapistoTcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAIIIH:

Jlnist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B IIeyaTHOU (popme yBeIMUEHHBIM IIPUPTOM,

— 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 TIepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
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 IIMPOKOE UCIIOIb30BaHUE B yUeOHOM Mpoliecce
AaKTUBHBIX M MHTEPAKTUBHBIX (OpM MpoBeaeHUs 3aHATUN. VHTepakTHBHOE OOy4YeHHE - MyTh K
YIPaBJIEHUIO CUCTEMbI CAMOCTOSITENIEHONU PaOOThI CTYACHTOB.



TexHooTHs UHTEPAKTUBHOTO O0YUYEHHS 3aKJII0YAETCs B TOM, YTO Ha MPOTSHKEHUU BCErO
y4e0HOT0 BPEMEHH MPOUCXOIUT OOMEH MHEHHSIMH, BBICTYIIUBAIOTCS M OOCYXKIAIOTCS Pa3HbIC
TOYKH 3PEHUS CTyJIeHTOB. VHTEepakTHUBHBIE METOJbI - 3TO CIOCOOBI IIEJICHANPABICHHOIO
YCUJICHHOTO B3aMMOJCHCTBUS MPENoJaBaTeidi M CTYACHTOB 110 CO3/IaHUI0 ONTUMAaJIbHBIX
yCIIOBUH Mpoliecca 00yUeHHUS.

Opranuzanus H3y4YeHUs Marepuaiga Kypca OCYIIECTBIISIETCS HAa OCHOBE CHCTEMHO-
NESATEIbHOCTHOTO TMOAX0/Ja U PEKOMEHJAlUWi MO3TaHOTO (OPMUPOBAHUS YMCTBEHHBIX
JEMCTBUM U MPAKTUYECKUX HABBIKOB padOThI. [Ipyn OCBOEGHUU MUCHUILIMHBI UCHIOJIB3YIOTCA KaK
TpPaJWLMOHHbIC, TAK ¥ HOBBIE MEJaroruueckue TexXHoJoruu. JlabopaTopHble 3aHATHS SBISIOTCS
TPAIULIMOHHBIMU TIpH OOyYEHUH B BY3aX U CIOCOOCTBYIOT ()OPMHUPOBAHUIO Yy CTYACHTOB
HABBIKOB IMPAKTUYECKOW PabOThl ¢ XMMHYECKHMHU BEIIeCTBAMHU, 0A30BBIX 3HAHHM, OCHOBHBIX
MBICTUTEIIHBIX ~ OMNEpaluii, pa3BUTHUIO JIOTUKH. JlabopaTopHble 3aHATHS  SBISIOTCS
CaMOCTOSITENIbHBIMH M HMMEIOT MpOOJIEeMHO-TIOMCKOBBIA xapaktep. JlaGopaTopHas pabora,
BBITIOJTHSIEMAs. CTYJIEHTOM, SIBJSIETCS TPOOJIEMHOW CHUTyallueid M €€ pelIeHHE I03BOJIIET
peann3oBaTh TBOPYECKYIO JIEATEIbHOCTh, Pa3BUTh KOMMYHUKATHBHYIO CIIOCOOHOCTH KaXKIOTO
CTyJICHTa, HAyYUTh €ro apryMEHTUPOBAHHO BBIPAKATh CBOW MBICIU B MPUCYTCTBUMU IPYTHX,
pa3BUBAaTh HABBIKM DJKCHEPUMEHTAIbHON paboThl. JlabopaTopHbIl MPAaKTUKYM - HCTOYHUK
npuoOpeTaeMbIX CTYJIEHTOM 3HAaHWM, HABBIKOB, YMEHHH; CpPEICTBO MPOBEPKH HCTUHHOCTHU
BBIIBUTAEMBIX TUIIOTE3, PEIICHUS YU€OHBIX M UCCIIEI0BATENbCKUX MTPOOIIEM.

Jiis  moBbimeHuss 3¢G(EKTUBHOCTH Y4YEOHOTO TpPOIecca WCIONB3YIOTCS CIICAYIOIINe
o0pa3oBaTeNbHbIe TEXHOJIOTUHU: HH(HOPMAIMOHHO-PA3BUBAIOIIUE TEXHOIOTUH, HATIPABIIEHHBIC Ha
dbopMHpOBaHME CHUCTEMbl 3HAHWW, 3allOMHHAHUE U CBOOOJHOE OIEPUPOBAHHE UMHU.
Hcnone3yercss Meton mMpoOIEMHOrO HW3IIOKEHHsS MaTepuaia, CaMOCTOSTENIbHOE H3yYeHHe
JTUTEPATyphl, NMPUMCHCHHE HOBBIX HWH()OPMAIMOHHBIX TEXHOJOTUH JUII CaMOCTOSTEIHHOTO
MOMOJHEHNUST 3HAHWM BKJIIOYAsl KCIOJNb30BAaHHE TEXHUYECKHX U JJIEKTPOHHBIX CPEICTB
uH(popMaIuu; AEATEIHPHOCTHBIE MPAKTUKO-OPUEHTUPOBAHHBIE TEXHOJIOTHH, HAINpaBJICHHBIE HA
dbopMupoBaHHe CHUCTEMBl TPO(ECCHOHATBHBIX MPAKTUYECKUX YMEHUN TpU MPOBEICHUH
AKCIIEPUMEHTAJIbHBIX UCCIIEI0BaHMM, 00€CTICUNBAIONUX BO3MOKHOCTh Ka4YECTBEHHO BBITIOIHATH
po(hecCHOHANBHYIO IEATENbHOCTh; Pa3BUBAIOIIUE MTPOOIEMHO-OPUEHTHPOBAHHBIE TEXHOJIOTUH,
HarpaBJeHHbIE Ha (OpMUpOBaHWE W pPa3BUTHE MPOOJIEMHOTO MBIIUICHUS, MBICIUTEIBHON
AKTUBHOCTH, CIIOCOOHOCTH BHIETh W (HOpPMYIHpPOBATh MPOOIEMBI, BBHIOMpATh CHOCOOBI U
cpeacTBa IS WX  PEIIEHUS; TEXHOJOTUU JUYHOCTHO-OPUEHTHPOBAHHOTO  OOYy4YEHUS,
MO3BOJIAIONINE CO3/1aBaTh WHAMBUAYAIbHBIE 00pa3oBaTEIbHBIE TEXHOJIOTHH, 00ECTIEUYHBAIOIINE
Y4eT Pa3IMYHBIX CIIOCOOHOCTEN O0YyYaromuX, CO3/laHne HEOOXOIMMBIX YCIOBUU JJIsi pa3BUTHUSA
WX UHIUBUIYAJIbHBIX OCOOEHHOCTEH.

JInsi MHBaJIUAOB M JIUI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI MOTYT OBITh
MCIIOJIb30BaHbI oOpa3oBaTenbHbIE TEXHOJIOTHH, MO3BOJISFOLINE MOJTHOCTBIO
WHIUBUIyATM3UPOBATh COJEPKAHUE, METOJABl M TEMIIbl Y4YeOHOU MEATeIbHOCTH, BHOCHUTH
BOBpEMsI HEOOXOIMMBbIE KOPPEKTHBBI, KaK B JEATEIbHOCTh CTyACHTa-UHBaIHAa, TaKk U B
JEeSTEIbHOCTD MPEINo/IaBaTeNsl.

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

4. OneHo4YHbIe CPeACTBA ISl TEKYILIEero KOHTPOJIsl yCIIeBaeMOCTH U MPOMEKYTOYHOM
aTTecTAlMHU.

B cootBerctBum ¢ I[lomoskeHHEM O MPOBEACHWH TEKYIIETO KOHTPOJS YCIEBAEMOCTH U
NPOMEXYTOUHOW arrectauuu obOydatonmxcsi Kyol'Y u ero ¢unmanos, Tekymuil KOHTpPOIb



YCIIEBAEMOCTHU CTYJICHTOB MPOBOJUTCA B LIEJISAX COBEPILICHCTBOBAHUS U HEMTPEPBIBHOTO KOHTPOJISI
KauecTBa 00pa3oBaTELHOTO MPOIIecca, MPOBEPKE YCBOCHUS Y4eOHOTO MaTepuaia, akTHBU3AINN
CaMOCTOSTEIIbHON PabOThl CTYACHTOB. TeKyIUi KOHTPOJIb 3HAHUH CTYJEHTOB OCYIIECTBIISAETCS
MOCTOSIHHO B TEUEHUU Y4YeOHOro rojia. Buapl TeKyIiero KOHTpOJIS: YCTHBIM OMPOC U pelIeHue
pacyeTHBIX 3ajad, 3aluTa JaOOpPaTOpPHBIX pPadOT, KOJUIOKBUYMBI B paMKax IPOBEICHHS
71ab0paTOPHBIX paboT, MPOBEPKA 3HAHUM 1O Pe3ysIbTaTaM CaMOCTOSTEIbHONU PabOThI CTYACHTOB,
OIICHKA aKTUBHOCTH CTYJICHTA Ha 3aHATHUSIX.
OCHOBHBIM BHUJOM TEKYIIETO KOHTPOJS 3HAHUH CTYJACHTOB O4YHOU (DOpMBI OOydeHUS
SIBJISIETCSI BHYTPUCEMECTPOBAsi aTTecTalys, KOTOpas IPOBOAUTCA OJIMH pa3 B CEMECTP B
00s13aTeNTbHOM TIOPSIIKE HA BCEX Kypcax B COOTBETCTBUU ¢ TrpadukoM ydeOHOTO mpoliecca
JIAaHHOTO CEMECTpa M 3aBEpIIAcTCs HE MO3JHEE, YeM 3a MECHll /10 Hayaja MPOMEKYTOYHOMU
aTTeCTalluH.
[IpomexxyTouHas aTTecTaiusi IPOBOIUTCS O JAHHOW JUCIUILUIMHE B (hOopMe 3adeTa.

1Ieil ¥ POMEKYTOYHOM aTTeCTALMHU

CTpyKTypa OLIeHOYHBIX CPEACTB JJIsl TeK

Kox n HanmenoBaHue

HauMeHnoBaHMe OIIEHOYHOTO CpeacCTBa

Ne Pesynbrarel 00y4eHus
/I MHARKATOPA (B cooTBeTcTBUH C 1. 1.4) Texymuii KOHTPOJIb Hpomexyroumas
(B cooTBeTCcTBUH C II. 1.4) aTTecTanus
HOIIK-2.1. PaGotaer ¢ | 3HaeT npaBuiIa TeXHUKH | becena, ycrHblil n Bompoc Ha 3ayere
XUMHUYECKUMU 0e30macHOCTH npu IHCHMCHHBIi OpPOC
BEIICCTBAMH ¢ | paboTe ¢ XUMUYCCKHMHU
COOJIOIGHWEM  HOPM | BellecTBaMHU
TEXHUKHU 0€30MaCHOCTH | Pa3IUYHOMN MPUPOIBI
VMmeer pa6OTaTI> ¢ | JJabopaTtopnas pabora, Bompoc Ha 3auere
XUMHUUYECKUMHA 3aluTa OoT4cTa 110 -
BeIIeCTBAMH c nmabopaTopHOii paboTte
cOOIOICHUEM  HOPM
TEXHUKHU
0e3omacHOCTH Ha
OCHOBE
1 [IPECTaBICHUI 0
XUMHYECKUX u
bu3nueckux
CBOMCTBax
HCCIENYEMBIX
COETUHEHUN.
Bianeer  HaBbikamu | JlaboparopHas pabora, -
6630HaCHOFO 3aluTa oT4yeTa 110
06paHJ;eHI/I$I c nabopatopHo# paborte
XAMHAYECKUMU
COCIUHEHUSAMU u
1a00paTOPHBIM
000pyI0BaHHEM
HOIIK-2.2. 3HAaeT  CTaHJApPTHBIE | 3alUKMTa OTYETA [0 Bompoc Ha 3a4ere
Cunte3upyer BeliecTsa IPUEMBI cHHTe3a | 1abopaTopHoii pabore
Y MaTepualibl pa3HOM HEOPraHMYECKHIX
TIpHPOJIBI € BEIIECTB "
HCTIOTB3OBARMCEM MaTepuanoB, 0a30BbIe
2 VMEIOIIMXCS
METOIK 5 CHenuaibHBIC
JKCIIEPUMEHTAJIbHBIE
METO/IBI CUHTE3a
COEMHEHUI

Pa3JIUMYHEBIX KJIACCOB.




YMmeer MIPOBOJUTH
CHHTE3
HEOPraHUYECKUX
BEIIIECTB u
MaTepUajoB o

3aJJaHHOM METOJIMKe,
Ha OCHOBE aHalIM3a
CTPYKTYpbI U CBOWCTB

COCIMHECHU
noabupate HamboIee
OIITUMAJIbHEIE
METOIUKHU CHUHTE3a
[[EJIEBOr0  MPOJIYKTa,
OIIEHHTH BBIXO/]
[EJICBOI0  TPOAYKTA
P HEOPraHUYECKOM
cuHTE3e, OOBSICHUTH

BO3MOJHBIC MIPUYNHBL

JlabopaTopHast paboTa,
3allIuTa OTYEeTa 110
nabopaTopHOit paboTte
3ananus ass
CaMOCTOSATEILHOTO PEIICHHS

BOl'[pOC Ha 3a4CTC

€ro OTIINYUA oT
TEOPETUYECKHU
BO3MOXHOI'O
Bnaneer HaBbIkamu | JlaboparopHas pabora, Bomnpoc Ha 3auete
aHaIn3a [ | 3amuTa oT4eTa mo
nmabopaTopHOii paboTe
IIAHUPOBAHUSA JanaHus s
9KCNIEpUMEHTA, CaMOCTOSITEIILHOTO PEIICHHS
HaBbIKaMH
odopmIteHUS
IMPOTOKOJIOB
HCOPTaHUYICCKOIro
CHUHTE3a
HOIIK-2.3. TIIpoBomut | 3HaeT MeTo/bl | Jlaboparopnas pabora, Bormpoc Ha 3auere
CTaH/IaPTHBIC SKCIIEPHMEHTAIBHOro | 3[WTa OTaeTa 1o
onepanuu IS | ycciieioBaHuS ngZﬁzzop;;n pabote
OHPC/CICHIA COCTaBa M CBOICTB 9 !

XHUMHUUYCCKOTI'0 COCTaBa
BCILICCTB U MATCPUAIIOB
Ha UX OCHOBEC

XUMHUYCCKUX BCHICCTB
U MaTepuajioB Ha HX
OCHOBC

CaMOCTOATEIILHOTO PCHICHUA

VMeer KOPPEKTHO JlabopaTopHnas paboTa, Bomnpoc Ha 3auere
HHTEPIPETHPOBATH 3alliTa OTHeTa 10

naboparopHoii padore
PE3YJIbTAaThI 3

AJIAHuS ISt

OIPENICIICHUA CaMOCTOSTENHLHOTO PENIEHHUS]
XUMHUYECKOT'O COCTaBa
u ¢dbusuko-
XUMHNYCCKUX
XapaKTEPUCTHUK
HCOPTaHUYCCKUX
BEILIECTB u
MaTCpHraJIOB
Bnaneer JlabopartopHas pabora, Bormpoc Ha 3aueTe
CTaHapTHBIMHU 3aIyTa 0TYETa 110

nabopatopHo# paborte
WHCTPYMEHTAIbHBIMU

METOdaMH

3amauus 1




HCCICI0OBAHUS CaMOCTOATCILHOTO PCHICHUSA

HEOpPraHUYECKUX
BEILIECCTB "
MaTepHUajioB
HMOIIK-2.4. Uccnenyer | 3HaeT TEOPETHUYECKUE | 3aLIUTA OTYETA [0 Bormpoc Ha 3aueTe
CBOMCTBA BEIIECCTB U OCHOBBI METOJIOB ﬂ"]~60paT0pI'IOI‘/II pa60Te
MaTepUAIOB ¢ | onpeneneHus 3aganus s
CaMOCTOATCIbHOTO PCHICHUA
HCHOIB30BAHHEM XHMHYECKOTO COCTaBa
COBPEMEHHOT0 " CBOJCTR
Hay4HOI0
HEOPraHUYECKUX
o0opyoBaHUS
BEILIECCTB "
4 MaTepHUajioB
' VYMmeer OCYIIECTBUTD JlabopaTopHnas paboTa, Bomnpoc Ha 3auete

BBIOOp METOAMKH ¢ | S3IHTa OT4eTa 110
nabopaTopHOit paboTte

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 3amaHua LA
000py10BaHHEM CaMOCTOAITENLHOTO PEILEHH S
XUMHYECKON
naboparopuu npu
pelieHnn

MPAKTUYCCKUX 3aaaY

TunoBbie KOHTPOJIbHBIC 3aJaHUSI MU HHbIE MaTepPHaJIbl, HEO0X0ANMBIE VI OLCHKH
3HAHMH, YMEHH, HABBIKOB H (MJIM) ONBITA AESATEIbHOCTH, XapaKTePU3yOLIHX ITANbI
(opMupoOBaHUSsI KOMIIETEHIIHII B IpoLecce OCBOCHHUsI 00Pa30BaTeIbHON MPOIrPaMMbI

4.1. 2. Ilonnsiii nepeuenv 1a60pamopHvix pabom u KOHMPOJbHBIX B0NPOCO8 K HUM.
| cemecTp
JlabopaTopnasi paGora Nel

Tema: «3HakomMcTBO ¢ padoToil B xumu4eckoii jadoparopun: IlpaBuia 6e3onacHocT npu
padore B Jjaboparopuu. OCHOBHbIe NpHeMbl pPadoOTbl B XMMHUYECKOW Jadoparopuu.
XuMHYecKHe T1OCyda, peaKTHBbI, HarpeBaTejbHble npuéopbl. IlpueMbl npoBeneHus
XUMHUYECKOTI'0 IKCIIEPUMCECHTA).

1. HazoBurte HU3BCCTHYIO Bam NoCy Ay U3 TOHKOI'O CTCKIJIA. KakoBo ec nHa3znauenue?

2. JIns M3roTOBICHUSI HEKOM XMMHUYECKOH MOCy bl HCIOIB3YEeTCs TOJICToE cTekno. Ha3oBute 3Ty
IIOCYly U ONPENIEIUTE €€ Ha3HAUYCHHE.

3. Kakas ¢apdoposast mocya UCrosib3yeTcss B XUMUYECKOH 1a00paTopru U KaKOBbI 00JIACTH ee
MIPUMEHEHHUS.

4. Ilepeuncnure n3BeCTHYI0 BaMm MepHYI0 MoCyy.




5. KakoBbl mpaBmita paboThl ¢ mocyAoii Ha nutrdax?

6. Kak MOXHO OYHCTUTH NMOCYAY OT BAaKyyMHON CMa3Ku?

7. Onuimre Npouesypy MbIThsl U CYIIKH XUMUYECKOM MTOCYIbI.

8. KakoBbI mpaBmiia MpUroTOBICHUS XPOMOBOM cMecH?

9. Kakue Bam n3BecTHBI Tpajiallii YUCTOTHI PEAKTUBOB?

10. KakoBsl ipaBuiIa paboThl ¢ TBEPABIMH LIET0YaMH, KOHIIEHTPUPOBAHHBIMH KHCJIOTAMH.

11. IlpuBeaure npaBuiia U3MEHEHUS U CMEIIEHUS! XUMHUUECKUX PEAKTHBOB.

12. Kakue HarpeBaTenbHbIC MPHOOPHI MCIOIB3YIOTCS B JIAOOPATOPHOW MPAKTHKE M KAKOBBI MX
0COOEHHOCTH?

13. Chopmynupyiite npaBuia B3BEIIMBaHMSL, UCIIOJIb3YEMbIE B XUMHUECKOH J1a00paTopuu.

14. Kak nmpaBUJIbHO HarpeBaTh MPOOHPKY, MIIOCKOIOHHYIO IMTOCYY, KOJIOBI.

15. Kak ynapusatot pactBop?

16. Kakue oxnaxjatomue cMecu Bam U3BecTHBI U KaKOBBI T'PaHULIbI UX IPUMEHEHUS ?

17. Kakue npubopbl HCHOIB3YIOTCA B JIAOOPATOPHON NPAKTUKE /ISl ITOJIyUYEHHsI Fa30B.

18. Ommmute ycTpoiicTBo anmapara Kumma u nporeaypy 3apsaku anmapata Kumnma. s gero
OH IIpeIHa3HaueH?

19. Kakue crioco0sl coonpanus ra3oB Bam u3BecTHbI?

20. Kak oumImarot u oCymaroT ra3bl B jaboparopun? KakoBbl KpUTEpHUH MPaBUILHOTO MOI00pa
ocymuTens st ra3os? [IpuBenuTe npuMepsl.

JlabopaTopHas padora Ne 2

Tema: «MeToabl OUNCTKH BEHIIECTB»

1. [loueMy mpu nepekpucTaUIM3allMd PacTBOP HArpeBaOT IMOYTU JO KHUIIEHUS, XOTS TOTOBST
HACBIIIIEHHBIM TIpHU Temmeparype 60 °C?

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

3. [Touemy npH nepeKkpUCTAIUIM3ALUHN IPOUCXOIUT OYUCTKA OT PACTBOPUMBIX ITpUMeECcen?

4. Kakue conu Henb3sl pa3eIuTh METOJIOM MEePEKPUCTAIUIM3ALIH ?

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

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

7. Becerna i Hy»KHO OXJIaXIaTh PACTBOP JI0 BO3MOXKHO Oosiee HU3KoM Temneparypsi? [Touemy?
8. 3aueMm ymapuBalOT pacTBOp B Clyyae COJell ¢ Majod 3aBUCHMOCTBIO PAacCTBOPUMOCTU OT
TeMIepaTypbl?

9. 3aduem 10OABISIOT KUCIOTY MPU OMPEICTECHUN YUCTOTHI IUXpOMaTa Kaaus?

10. TToyemy BbIMaiat0T KPUCTAILIIBI IPH BHICAIUBAHUN?

11. Kakue BemiecTBa M OT KaKMX MpUMecel MOXKHO OUUCTUTh METOJIOM CyOnumanun’?

12. 3ayem npu oyMCTKE MOJA TOOABISIIOT MOIU KaIHsI?

13. Kakoro 1nisera napsl noga?

14. Ot kakux npuMecen HeNb3s OUUCTUTH BOLY TPOCTON MEPETOHKOM?

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

JlaGoparopHas padora Ne 3

Tema: «Onpenesnenne 3IKBUBAJIECHTOB MPOCTHIX U CJI0KHBIX BelIECTB.

1. Uto Ha3bIBaeTCS SKBHBAJICHTOM BelleCcTBA?

2. Yro Ttakoe (haKTop SKBUBAIEHTHOCTH?

3. Kak BBIYMCIIUTD MOJISIPHYIO MacCy SKBUBAJIEHTOB BELIECTBA.

4. ITouemy MoJIsipHasi Macca 3JIEMEHTA MOCTOSHHA, @ SKBUBAJICHTHASI Macca MOKET U3MEHATHCS ?



5. Kak onpenenstor 3KBUBAJICHTHI MPOCTHIX U CIOKHBIX BEIIECTB?

6. Kak paccunrtarb MONSIpHBIM 00bEM SKBUBAJICHTOB ra3000pa3HOro BeliecTBa?

7. Kakue BeJIMUMUHbBI XapaKTEPU3YIOT ra30BOE COCTOSIHUE?

8. Kak MOXXHO ONpeeuTh YKBUBAJICHTHI MPOCTHIX U CIIOKHBIX BEHIECTB SKCIIEPUMEHTAIHLHO?
Onummre METOJUKY dKCIIEPUMEHTA.

9. TIlpemnoxure mabopaTopHOoe O00OpyIOBaHHE, HEOOXOAMMOE ISl SKCIEPUMEHTAIBLHOTO
orpezieNieHus] IKBUBAJICHTOB BELIECTB.

10. Kakue metozpl onpeneneHus 3KBUBAJICHTOB BEIIECTB BaM W3BECTHHI? ONUIIUTE TPAHUIIBI
IPUMEHEHHUS KaXKI0r0o METO/1a.

JlaGopaTtopHnasi padora Ne 4

Tema: «Onpenenenne aTOMHOI MacChbl MeTALJIA M MOJIEKYJISIPHOI MacChl ra3a)

1. Yto Takoe 31eMeHT, aTOM, MOJIEKYJIa, IPOCTOE BEUIECTBO? B yem pasnuune 3TUX NOHITHIA.

2. Kakyto napopmaruro Hecet popmyia Bemecta?

3. UeM oTnuyaroTcs mpocTeimas (dMmupuveckas) U HCTUHHAs (MOJeKylspHas) Qopmyna
BeliecTa?

4. ChopmynupyiiTe OCHOBHBIC 3aKOHBI aTOMHO-MOJIEKYJISIPHOTO YUEHHUS U YKKUTE IPAHUIBI UX
MPUMEHUMOCTH.

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

6. [Touemy 17151 XUMHUECKHX MPOIIECCOB BEPEH YACTHBIN Clydyail 3aKOHA COXpaHEHUs MAaTepUH —
3aKOH COXPaHEHUs MacChl?

7. O0bACHUTE pa3IUyKe MOHATHI: «Macca aToMa» U «OTHOCHUTEIbHAsl aTOMHAs Maccay.

8. Uem OTIIMYAIOTCS TOHATUSA «MOJISIPHAs Macca» U «OTHOCHTENIbHAs MOJICKYJISIpHAs Maccay.
[ToueMy YHCIIEHHO 3TU BEJIMYMHBI COBMAAIOT?

9. B xakux equHuIax uaMepsiercs Gpuanyeckas BeJIMUNHA — KOJMYECTBO BEIIECTBRA.

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

11. Ilepeuncaure METOBI ONPEIEIEHUS MOJISIPHBIX MACC Ia30B.

12. OnuimuTe MOCTAaHOBKY JKCIIEPUMEHTa U JiabopaTopHOe 000pyAOBaHWE, HEOOXOAUMOE s
HKCIIEPUMEHTAJILHOTO OMPEICTICHUSI MOJISIPHOW MacChl rasa.

13. Chopmynupyiite mpaBwio iononra u Ilth u oOBsICHUTE e€ro mNPUMEHEHHE IS
AKCIIEPUMEHTAJILHOTO OMPEIETICHUSI aTOMHOM MacChl MeTaslia.

14. Ha kakom (pu3M4ecKOM 3aKOHE OCHOBAHO SKCIIEPUMEHTAILHOE OMpEe/elIeHre aTOMHOMN
Macchl MeTtayia?

15. OnummTe MOCTAaHOBKY JKCIEpUMEHTa ISl OMpeesieHrus aTOMHOM Maccel MeTanna. Kakue
OTPaHUYEHUS CYIIECTBYIOT JIJIsi IPUMEHEHHUS TAaHHOTO MeToaa?

JladopaTopnasi padora Ne §

Tema: «XumMnuyeckas rTepMoAnHaMuKa. OnpeaeneHne JHTANBINH XUMHYECKUX PeaKIuii».
1. OxapaktepusyiTe, 4To SIBJISETCS IPEAMETOM U3yUEHUsI TEPMOXUMUU U TepMouHaMuku? Yro
MIO3BOJIIET IIPEJICKA3BIBATh XMMHUECKAs TEPMOJMHAMHKA B OTHOILIEHUN XUMUYECKUX PEAKLIUI?
2. B yem pasnmnuue MEXIy H30JIMPOBAHHBIMHU, 3aKPBITBIMH W OTKPBITBIMM CHCTEMaMu?
[TpuBeauTe mpuMepsl Ul KaKIOTO W3 MEPEUMCIIEHHBIX THUIIOB CHUCTeM. MOXHO JH KOJOy ¢
pacTBOpPOM, B KOTOPOM IIPOTEKAET XMMHUYECKAsl PEaKI1sl, OTHECTH K CHCTEMaM 3aKpbITOro Thma’?
Wmeer 1 ipu 3TOM 3HaYeHHE (a30BOE COCTOSHUE PEareHTOB U MPOAYKTOB peaKIiu?

3. OObsicHUTE, MMOUYEMY HEeNb3s OINpPEeNeNIUTh aOCOJIIOTHYIO BEJIWYMHY BHYTPEHHEH »HEpPruu
cUCTEMBI?



4. MoxHO nu 3aKkoH ['ecca cuuTaTh CIIEICTBMEM MEPBOrO 3akoHa TepMoauHamuku? Kakue
OTPaHUYEHUS HAKIIAABIBAIOT HA MOHATHE «TEIuIoBOH 3¢ddexr peakuun»? Kak ompenensror 3Hak
TETUIOBOTO (P eKTa Ha OCHOBE TEPMOAMHAMUYECKON U TEPMOXUMHUYECKON CHCTEM 3HAKOB?

5. Kakue ycinoBus B TEpMOJMHAMHKE HA3bIBAIOT CTaHAAPTHHIMU? MOXXHO JIM CKa3zaTh, 4TO
M3MEHEHHUE SHTANIbIINU, HalijeHHoe npu naBieHuu 1 atm u temneparype 400 K, otHocutes k
CTaH/IapTHBIM YCIOBUSIM?

6. Kak MOXXHO BBIPa3uTh B3aUMOCBSI3b MEXAY TEIUIOTOM, MAacCOil BEIIECTBA M HU3MEHEHHEM
TEMIEPATypbl CUCTEMbI? ECIM OJHO U TOKE TEJIO HAarpeBajoCh IIPU Pa3HbIX TEMIEPATYpax, HO
BenmunHa AT Bo Bcex ciydasix Oblia OJJUHAKOBOM, TO OYyIET JI P STOM OJMHAKOBOW BETMYHHA
q?

7. OnumuTe KOHCTPYKIHMIO KaJlopuMeTpa — MpuOopa Ui HW3MEpEHHUs TEeIoBBIX 3((deKkToB
XUMHUUYECKHX peakiuil. Kak mpou3BoauTcs B HeM U3MepeHue TeroBoro 3ddexra peakuu? Yo
O03HAYaeT IMOHATHE «TEIJIOEMKOCTh KaJOpUMETpa», KaK €€ MOXHO ONpEIeIUuTh U Kak ee
3HAYEHHUE UCIIONB3YIOT P BHIYMCICHUU TEIIOBOro 3¢ dexra peakiuu?

8. Ecnu m3BecTHBI 3HAYEHUSI PHTATIBINI 00pa30BaHMs BCEX BEIIECTB — yUaCTHUKOB PEaKILUH, TO
MO>KHO BBIUHCJIHTh U3MEHEHHUE YHTATBIIUU B PE3yJIbTaTe peakiuu (dHTaiIbIHI0 peakiun). Kakos
nopsnok Beruncnerns AH peakrun? Kakylo pornb Mpu BBIYHCIEHHH 9TOH BEIMUMHBI UTPAIOT
CTeXHOMETpUYecKue KOI(PPHUIMEHTHI B ypaBHEHUH PEaKIIUu?

9. B cnpaBouHbIX TaOnIMIAX MPUBOAATCS 3HAYEHHUS CTAaHIAAPTHBIX SHTANBIHKA 00pa3oBaHUS
BEILECTB, KOTOpBIE CIPABEJIMBBI TOJBKO MpU CTaHAApTHBIX yciaoBuax u T=298 K. Kak
TMIOCTYNAIOT MPH BBIYMCIEHHM SHTanbmuii peakrmii AHr, mporTekarommx mpu TemmepaTypax
omnuHbIXx oT 298 K? Ilpu 3agaHHONl TeMmiiepaType BEIIECTBO MOKET HAXOOUThCA B HMHOM
¢azoBom cocrostann, yem npu 298 K. Kak yuntsiBaroT (pa3oBbie mepexonbl IpU BBHIYHACICHUU
BemmunH AHOr?

10. B kakux cuCTeMax SHTPOIHUS MOXKET OJAHO3HAYHO OIpPEAEIATh HANpaBICHUE IPOLECCOB U
KakoBa (pOpMyIHpPOBKA BTOPOT0 3aKOHA TEPMOJIMHAMUKH JUIsl JAHHOTO TUIA cUCTEM?

11. IlpuBeaute ypaBHEHHUs, SIBISIIOIIMECS OCHOBOM Ui ompezeneHus sHepruu ['m66ca. s
KaKMX CHUCTEM M TMIPOIECCOB yMOOHO HCMOib30BaTh sHepruto [mb6ca? Kak Bemmumna AG
orpezeNnseT HalpaBieHHue CaMOIPON3BOIbHBIX MPOLIECCOB U COCTOSIHUE PaBHOBECHA?

12. KoHluleHTpauuy BeIIeCTB WM NaplLMajIbHbIE JABJIEHUS B CHUCTEME B MCXOJHOM COCTOSHUU
MOTYT OBITh 3aJaHbl MPOU3BOJBHO. JlJIT 3TOrO0 COCTOSHHUS MOXKHO BBIYHCIUTH BEJIWYUHY Q
(OTHOIIEHME KOHIIGHTpPAIMi BEIIECTB WM TapIUalIbHBIX JaBlieHWid ra3oB). Kakyro
UHOPMALIHIO MOXKHO MOJYyYUTh, conocTanissd 3HaueHuss Q u K g ogHo# u Toit ke cucremsl?
KakoBa B3aumocBs3b Mexay AG (HectammapTble ycrnosus) u AG (cTammapTHble ycioBus)?
Ipu kakom 3HaueHuH Q ycTaHABIMBaeTCs paBeHCTBO AG = AG??

13. Ucnonw3ys ypasnenne AG? = AH° — TAS? nis kauecTBEHHOH ONEHKH HAIpPABIEHUS
CaMOIIPOMU3BOJIBHOTO IIPOTEKAHUSI XUMHUYECKOW pEeakLUU, MPHUHATO BBIAEIATh U CONOCTABIATh
pOJIb «OHTAIBIUMHOTO (hakTopay M <«AHTpomnuiHOro ¢akropa». IlokaxkuTe, Kak ydeT 3THUX
(akTOpOB MMO3BOJISET MPEACKA3aTh HAIPABICHUE PEAKIIUU [IPU Pa3HbIX TeMIlepaTypax: HU3KUX U
JI0OCTaTOYHO BBICOKMX. [IpuBeauTe npuMepsl peakliiii, KOTOPbIE U3MEHSIOT CBOE HAIPABJICHUE C
MOBBILIEHUEM TEMIIEPATYPHI.

14. B 4eM COCTOAT OCOGEHHOCTH METOIMKH BHIUMCIEHHs BedumuuHbl AGY 11s Xummdeckux
peakiuii, MpOTEKallUX B BOAHBIX pacTBopax? UTOo BbIpakaeT HHTErpalbHas SHTAJIBIUA
pactBopeHusi BemiecTB? Kak ompenensitoT (yHKUHMU COCTOSHUSL OTAEIbHBIX BUIOB HOHOB B
BOJHBIX PacTBOpax?



JlabopaTtopHnas pabora 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, A1 KaKIOW U3 KOTOPBIX YKaXUTE, KaK MOXKHO
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 METOJUKY. /lJi1 OIHOrO U3 NPUBEACHHBIX BaMH IIPUMEPOB YKAXKUTE,
KaK Ha OCHOBAHHU DKCIEPHUMEHTAJIbHBIX U3MEPEHUN OCYILECTBIISIETCS ONPEACICHNE KOHCTAHTHI
CKOPOCTH pEaKLUU.

2. Ilepeuncnure GakTOpbl, BAUSAIOIINE HA CKOPOCTh XMMUYECKOH peaKIiH.

3. B ueM OCHOBHOE pa3iauyue B MOAXOJAX K ONHUCAHUIO XMUMHUYECKUX PEAKIUI B XUMHUYECKOU
TEPMOJUHAMMKE U XMMHUYECKON KnuHeTuke? [loueMy BBIBOX BBIPAKEHUS Ul pacdeTa KOHCTAHThI
pPaBHOBECHSI PEAKIIMM U3 KHHETUYECKUX JaHHBIX HA OCHOBAHWU PAaBEHCTBA CKOPOCTEH NMPSAMON U
00paTHO# peakiuii He BepeH?

4. Kak CckaxyTcsi Ha 3HAQUEHUM KOHCTAHTBhl CKOPOCTH ciexyromue (akTopbl, BIMSIOIUE Ha
CKOPOCTb p€aKLUU: Pa3IMYHble HAYaJIbHBIE KOHLEHTPALUN PEarupyroINX BEIIECTB; U3MEHEHUE
TEMIIEpaTypbl, BBEICHHE pPA3JIMYHBIX BEIIECTB, CMEHA PACTBOPHUTENS; H3MEHEHHEe OoO0bheMa
cucTeMsl?

5. Ilpu m3yyenun kuHEeTHKH peakuuu A + B + 2C = D 0Oputo oOHapyXeHO, YTO CKOPOCTbH
peakuuu (BIAIM OT COCTOSIHUSI PAaBHOBECHUS) IPHU YBEJIMYEHMM KOHIEHTpaluuu A B 2 pasa
BO3pacTaeTr B 4 pasa, HE 3aBUCUT OT KOHLEHTpauuu B u Bo3pacraeT B 3 pa3a npu yBEIMUEHUU
KOHLEHTpaluu ¢ B 3 pa3a. Hanummure kuHeTHYECKOE ypaBHEHHUE IAHHOMN peaklnu.

6. Kak 0OBSICHUTB yBeIMYEHHE CKOPOCTH PEAKIMH MTPH MOBHIIIEHUH TEMIIEPATyphi?

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

8. OxapakrepusyiiTe NOHATHE «IHEpPrusi akTupauuny». CyIIeCTBYET JIM CBSA3b MEXKIY dHEprueit
AaKTUBALlUM M M3MEHEHUEM DHHTAIbNuU peakuuu? Kak BBIIIOJHUTh OSKCIEPUMEHT IS
OTIpeieNIeHUs] DHEPTUH aKTHBALMN KOHKPETHOM peakuun?

9. IlpennoxuTe METOIbI SKCIIEPUMEHTAIBHOTO ONIPEAETICHHS MOPSIIKA PEaKLIUH.

10. Kakuie 3HaueHMs SHEPTUi aKTUBALMHU JOJKHBI UMETh XUMUYECKUE 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 PEAKLIMU IeTEPOTeHHBIM KaTaau3aToOpOM.

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

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

14. CoBOKYNHOCTh KaKMX M3 MEPEUUCICHHBIX (PAaKTOPOB OIPENENeT BEIWYMHY KOHCTAHTHI
paBHOBECHSI: IPUPOJIa PEarupyroIIuX BEIIECTB; UX KOHLEHTpalus; oOIlee JaBlieHue; Hajaudue
KaTajau3aTopa; TeMIleparypa; MyTb, 0 KOTOPOMY CHCTeMa jaocTuraer paBHoBecusi? Kaxyro
MH(pOPMALIMIO 0 XMMHYECKOI peakIMK MO3BOJISET MOTYYUTh 3Ta BenuunHa? HazoBure daxkTopsl,
MO3BOJIAIONIME CMeElaTh pPaBHOBECHE, HE U3MEHssI KOHCTaHThl paBHOBecus. [Ipenmoxxure
BO3MOXKHBIE OOBSICHEHHS TOTO, YTO KOHIIEHTPAIMsI BEIIECTBA B KPUCTAJUIMUECKOM COCTOSTHUU HE
BXOJIUT B BhIp@)KEHNE KOHCTAHTHI pAaBHOBECHSI.

JladopaTopnasi padora Ne 7

Tema: «PacTBopbl. IIpuroroB/ieHne pacTBOPOB Pa3IUuYHbIX KOHIEHTPALMID).



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

2.Kakue cBoiicTBa pacTBOpOB 00YCIOBIMBAIOT UX CXOJCTBO C XMMHYECKUMM COEJAMHEHUSIMH U
cMecsaMu?

3.Kakue cBoiicTBa BObI OIIPEEISAIOT €€ CIOCOOHOCTh PACTBOPSITh MHOTHE BelleCTBa?
4.CTyAeHT IpeasioxKIII HarpeBaHue Kak Crocod MPUTrOTOBJIEHUS! HEHACBIIIIEHHOTO PacTBOpA COJU
U3 HACBILEHHOT0 pacTBopa. Beerna i 1ot crocod npumenuM? OTBeT MOsiICHUTE, rpaduyecku
n300pa3uB 3aBUCHMOCTb PABHOBECHON MOJISIPHOW KOHIICHTPALIMH COJIM B HACHIIIIEHHOM PacTBOpE
OT TEMIIEPATYPBHI.

5.I0Ipu cMemMBaHUM JBYX BEIIECTB, OCOOCHHO XKUAKHX, MOXXHO HaOmonaTh 1Ba »ddexra: a)
SHTAJIBIUUHBIA 3(QQEKT pacTBOpPEHUs — TemIeparypa CMECH OTJIMYAeTCs OT TeMIEepaTyphl
MCXOJIHBIX BEIIECTB (ITOBBIIIACTCS MITH MIOHIKAETCA), 0) KOHTPaKIIMOHHBIN 3(pPeKT pacTBOpeHUs
— 00BeM cMecH OTIMYaeTcs OT apu(pMETHYECKOW CyMMBbl OOBEMOB HCXOAHBIX JKUAKOCTEH
(yBenmumBaeTcsi wiM yMmeHbinaercs) npu T = const. IlpuBeaure Bce BO3MOXKHBIE JTOBOJBI IS
0o0BsICHEHUsT HaONoJaeMbIX sBieHU. OTBET WUIIOCTpUpPYHTE NpUMEpaMH JIEKIIMOHHBIX
JIEMOHCTPAIIMOHHBIX OIBITOB.

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

7.IloueMy SHAOTEpMHUYECKHE IPOLECCHl PACTBOPEHUS MOTYT CaMOIIPOM3BOJIBHO IPOTEKAaTh B
CTaHJAPTHBIX YCIIOBHSX, B TO BPeMs KaK HJOTEPMUYECKHE XUMUYECKHE PEaKINH, KaK IIPABHJIO,
TEPMOJIMHAMHYECKH BO3MOKHBI JIMIIb IIPH MOBBIIIEHHBIX TeMIepaTypax?

8.Bcerna M HACBHILIEHHBI pacTBOp CoJM B BojAE OylneT KOHUEHTPUPOBAHHBIM. A
HEHACBILLECHHbIN — pa30aBiieHHbIM? OTBET MOATBEPIUTE CIIPABOYHBIMU JaHHBIMU.

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

10.IIpy MOCTOSSHHOM JaBJICHUH PACTBOPUMOCTH Ta30B B BOJE YMEHBIIACTCS NPU HArpeBaHUU
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 DPACTBOPHUMOCTH COJICH: pogaHHIa
KaJMs, HUTpaTa aMMOHHMA, CyibpaTa HaTpus, JAEKarujapara cyibdara HaTpus. Beimummre
3HAYeHHs TEIUIOBBIX AS(()EKTOB pacTBOpEHHs yKa3aHHBIX BemlecTB. KakoBa CBSI3b MEXKIY
TEIIOBBIM  3((EKTOM pacTBOPEHHUS BelIeCTBA W H3MEHEHHEM €ro pacTBOPUMOCTH C
temneparypoii? Kak MoxHO 3T0 00bsICHUTD, TpuMeHss npuHiun Jle-1llarense?

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

14.06bs1cHUTE, TONB3YSICHh NpuHLIMIIOM Jle-1llaTenbe, MpUUMHY YMEHbIIEHUS JIaBICHUs apa Hall
pPacTBOpPOM HEJIETYYEro BEIIEeCTBA M0 CPAaBHEHUIO C JaBJICHUEM HaJl YUCTHIM PAaCTBOPHUTEIIEM.
15.Uem o0OBbsACHSETCS TOBBILICHHE TEMIEPAaTyphl KHIIEHUS W TOHWXKEHHE TeMIepaTypbl
3aMep3aHus PacTBOpa 10 CPAaBHEHHUIO C YHUCTHIM pacTBopuTeneM? Kakne 3aBUCHIMOCTH BBIpakaeT
BTOpoi 3akoH Payna? CBsizaHbl M 3HAYEHHUS KPUOCKOIUYECKOTO U HOYJTHOCKOMUYECKOTO
K03 (UIIMEHTOB CO CBOMCTBAMHU PaCTBOPEHHOTO BEIIECTBA U PaCTBOPUTES?

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

JlabGopaTtopHnasi padora Ne 8

Tema: «ieKTpoOTUTHYECKAS] AUCCOLAALMD).

1. Kak MOXHO IpecTaBUTh MEXaHU3M IIPOLiecca JIEKTPOIUTHUECKON TUCCOLMAMNA?

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

3. Kakue O0OCOOCHHOCTH CTPYKTYypbl MOJIEKYJ PpAacTBOPHUTENS OIPEIEIsOT BO3MOXKHOCTb
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 CHIBHBIX OJEKTPOJIMTOB HCHOJB3YIOT MOHATUS <«AddekTuBHasS
KOHLEHTpALUsl HOHOBY», «KaXYIIasiCsl CTENIEHb JUCCOLUALUNY, «AKTUBHOCTb HOHOBY?

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

7. Ilpoananu3upyiTe, KaKk BIUSIOT NEPEUUCICHHBIE (PAKTOPHI HA CTENEHb 3JIEKTPOIUTUYECKON
JUCCOIMAlMM BEUIECTBA: CTENEHb HMOHHOCTH XUMHUYECKOM CBSI3M B COCAUHEHUU; HDHEPrus
XUMHUYECKON CBSI3M B HEM; DHEPrUsl MEXMOJIEKYJSIPHOTO B3aUMOJECHCTBUS PAcTBOPEHHOI'O
BElIECTBA W PACTBOPUTENS; DSHEPruUs THUIpaTallid OOpa3ymoOIIMXCS HOHOB; SHEPrus
KPUCTAJJIMYECKOM  PEIIETKH  pacTBOPSAEMOIO  BELIECTBA;  KOJMYECTBO  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 AUCCOLMALMM YKCYCHOW KHCJIOTHI 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 KOHLIEHTPALMIO THJIPOKCHUI-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. Tlokaxkxute Ha MpUMepe a30TUCTOM KUCIOTHI, YTO MOHITHE KUCIOT U OCHOBAHHMI B TEOPUHU
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 ¢
nomoripeto [TP xapakrepuzoBath pactBopuMocTh NaCl, Al2(SOa4)3? OTBeT 00oCHyiiTe.

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

3. Kakue u3 nepeuMcieHHbIX (DAKTOpOB BIMAIOT Ha 4McieHHoe 3HaueHue IIP: 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; DSHEPIHS KPUCTAJUIMYECKOH pPEmeTKH
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 H2SOa.

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 oOpazoBaHue MmaopacTBOpHMbIX ocaakoB 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, CaFp, RaSOs umeror 3nauenus IIP oxgmoro mopsaxa (1071).
ByayT nu ux pactBopuMocTy (MOJIB/T) UMETh 3HAYEHUSI OJTHOTO U TOT'O )K€ MopsiKa?
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Tema: «MoHHOe npousBeaeHue BoAbl. Bogopoaubiii nokasaresab. 'uaposaus coJiein».

1. Yro Ha3pIBaeTCs MOHHBIM IIpou3BeneHUEM BOJbI? Kakas CBs3b CYILIECTBYET MEXIY
KOHCTAaHTOM JMCCOLUAIMHA U MOHHBIM IIPOU3BEIEHUEM BO/bI? B KakOM COOTHOIIEHUH HaXOAsATCA
KOHLEHTPALUU BOJOPOAHBIX U THJIPOKCHU]I HOHOB B YUCTOM BOJE?

2. Ilpoananusupyiire, Kak BIUSAIOT Ha MPOLECC AUCCOLUALIUH BObI

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

cienyroue (akTopsl: MOBBILIEHUE TEMIIEPATYphl; BBEIEHUE B BOAY MOHOB BOJOPOJA, 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 ruapokcuia 6apus mpu 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 HEOOJBIIMMHU TMOPUUSAMHM LMAHUJ Kajus, TO Cpella CTAaHOBUTCS CHayaja MeHee
KHCJIOTHOH, 3aTeM HEHTpalbHOW M MPHU M30BITKE cONM IIeao4YHoi. [IpuBenuTe Bce BO3MOXKHBIE
JIOBOJIBI JUIsl OOBSICHEHNUS TIOJTYYEHHBIX Pe3yJIbTaTOB OIBITA.

6. [IpuBenuTe MpUMEpPHI THAPOJIM3A COJICH MO KaTHOHY M aHUOHY; KakK 10 KaTHOHY, TaK M IO
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 3HayeHMs TEIUIOT rujapaTanmm kKatnoHos 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 THAPOIM3YEMOCTh COJH OT paauyca, 3apsna, MOJSIPHU3YIOUIETo IEHCTBHS 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) HAMUIINTE BRIPAKEHHE KOHCTAHTHI THAPOIN3a 1o 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
00pa30BaHHON UM KUCJIOTHI K KUCIIOTHOM MOHU3ALNHU (CHJIa KUCIOTHI)?

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 cpeaHero oprodocdara HaTpus
cpena mienoyHast; runpogocdara — cnadomenoynas; guruapodocdara — cnabokucnas?

13. CmemuBaoT pacTBop cyibpuaa Kajlus C pacTBOpaMH KBacllOB: a) allOMOKaJHEBBIX, O)
XpoMoKanueBbIX. [lociie UIMTENBHOrO KHUISIYEHUS Cpela CTAaHOBUTCA IIOYTH HEHTPAJIbHOM.
OObsicHUTE PEe3yJIbTaThl OIbITA.

14. K BomHomy pactBopy NasPOs (KOHIL.) 100aBIfIOT aTIOMUHHM M CMEChb HarpeBaror.
Habmonator BeigeneHue raza. CocTaBbTe€ YpaBHEHHUS NMPOTEKAIOMIMX PEakIuid U TOSCHUTE,
noyemy JiIsl onbITa OepyT KOHIIEHTPUPOBAHHBIA PACTBOP U PEAKIIMIO MIPOBOJAT NPH HATPEBaHUH.
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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 OKUCIUMNENbHO-80CCMAHOBUMENbHAS PeaKYUs?

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

3. MoryT i1 B OJHOM BEIIECTBE OJHOBPEMEHHO NPHUCYTCTBOBAaTh JBa (WJIK OOJBIIE)
AJIEMEHTa BOCCTAHOBHTEJIS; 1Ba (WK OOJIbILE) SJIEMEHTA OKHCIUTENS; DJIEMEHT-BOCCTAHOBUTEIb
U 3J1eMeHT-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, M1 KaKuX TOTypeaKiui
BOCCTAHOBJICHHMSI IOTEHIIMAJ HE 3aBUCUT OT pH u 1515 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-BOCCTAHOBUTENIHHOM IBONCTBEHHOCTHIO.

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.

VYKaKuTe B HUX OKHCIIUTENb, BOCCTAHOBUTEIND 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 MOMKHO MOJBEPrHYTh IOBTOPHOMY OKHUCJICHHIO C
o0pa3oBaHMEM BaHaJlaT-MOHOB, 00pabaThiBas €ro pacTBOPOM IepMaHraHata kaiusg. Onummwure
HKCIIEPUMEHTHI, KOTOPblE HEOOXOIUMO MPOBECTU JI ATOrO, M IMOCIEAYIOIIee UCIOIb30BaHUE
AKCIEPUMEHTAJIbHBIX JaHHBIX JUIS TOrO, YTOOBI ONPENENUTh U3MEHEHHE CTENEHU OKHCIEHUS
BaHa/usl.

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

11. BeiBenute Gopmyity, MO3BOJISIOUIYIO MO CTaHAAPTHBIM DJIEKTPOJHBIM MOTEHIIATIAM
IPOIIECCOB OKUCIECHUS W BOCCTAHOBJICHMS BBIYHUCIUTH KOHCTAHTY PaBHOBECHS 3JEKTPOJHOU
PEaKIMU ¥ OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM PEAKIIMH.

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

13. B cOOTBETCTBUM CO CTAHAAPTHBIM 3JEKTPOIHBIM MTOTEHIIMAIOM MEIH OHA HE JOJDKHA
BBITECHATh BOJOPOJ] M3 pPacTBOPOB KUCIOT. OOBSICHUTE, MOYEeMy MeIb pPAcTBOpSETCS B
KOHIEHTPUPOBAHHON XJIOPOBOJAOPOJHONW KHCJIOTE, B PACTBOPAX CEPOBOJOPOJAA M XJIOpHIA
xene3a FeCls. Hanmumure ypaBHeHUs peakiiuii.



JlaGopaTopHas padora Ne 12

Tema: DileKTpOXHUMHYeCKHe MPOLECChI

1. ChopmynupyiiTe mpaBuia COCTABICHUS CXEMBbl TaJIbBAHWYECKOTO 3JeMeHTa. YUTo
IIPOU30MIET, €CIU DBJIEKTPOIUTUYECKUH MOCTHK B TaJIbBAHWYECKOM JJIEMEHTE 3aMEHHUTh Ha
METAJJTNYECKYIO ITPOBOJIOKY?

2. MIMeeTcsl rabBaHUYECKUH 3JIEMEHT, B KOTOPOM MPOXOAMT peakmus Zn + Cu®" = Cu +
Zn?*. TlpuBeauTe cxemy TrajdbBaHHYecKoro siaeMeHTa. Kak mamenutcs DJIC »1eMeHTa IpH
U3MEHEHUHU CIIEAYIOIUX YCIOBUM: 1) yBenuuMBaeTcs KOHIEHTpAaUusi HOHOB Menu; 2)
YBEJIMYUBACTCS KOHLIEHTPALlUS HOHOB ILIMHKA; 3) YBEIWYHBACTCS MOBEPXHOCTh IIMHKOBOIO
3JEeKTpoAa; 4) yBEIMUMUBAETCS MOBEPXHOCTh MEAHOIO AIEKTPOAA; 5) B MPUAIEKTPOIHBIN pacTBOP
BBOJMTCSI KOHLIEHTPUPOBAHHBIN pacTBOP XJIOpUA Kaiusi; 6) MOBBIIIAETCS TemiepaTrypa?

3. [IpuBenuTe mpUMepsl MPOMBIIIIICHHOTO TPUMEHEHHUS JIEKTPOIIN3a.

4. Onumwure, Kakue METOJbl MCIONB3YIOTCS JAJSl M3BJICUCHHUS CIETYIOIINX METasIOB:
1) HaTpust U3 XJIOpUIA HATPHUs; 2) IUHKA U3 Cyabduaa uHKa; 3) pryTd u3 cynbhuna prytu (I1);
4) maraus u3 xyuopuaa Maraus. OObSCHHUTE, C YIETOM JISTKOCTH BOCCTAHOBJICHUS, MTOYEMY IS
U3BJICUEHMS] YKa3aHHBIX METAJJIOB HCIIOJIb3YIOTCS HEOJMHAKoBble Meronabl. [louemy uist
W3BJICUCHHSI MATHUS M3 XJIOPUIA MAarHUs HE YAaJI0Ch ObI BEITECHUTD ATOT METAILJI HATPUEM?

5. PaccmoTpuTe MEXaHU3MBI pXKaBJICHUS JKejle3a U OObSICHUTE, HA YEM OCHOBaHbI METO/1bI
3allUTHI Kejle3a OT KOPPO3HH.

6. Kakue ¢Qakropsl BIMSIOT Ha CKOPOCTh KOPpO3WM C BhIAeNeHHEeM Boaopoxa? Kak
MO3KHO 3aMEJIUTh CKOPOCTh KOPPO3UH C TIOTJIOIIEHUEM KHcaopoia?

7. Kakue 3amMTHBIC TOKPBHITHUSI BAM U3BECTHBI U KAKUMHU METOAAMH MX MOTy4aroT?

JlaGopaTtopHas padora Ne 13
Tema: «KoMniekcHbIe cOeTUHEHHUS.

1. SIBnsArOTCA MM MIACHTUYHBIMUA TEPMUHBI «KOMIUIEKCHOE COEAMHEHHE» U «KOOPAMHALMOHHOE
coeMHEHNE». B uem 3axirodaercs raBHOE pazindue MKy KOMIUIEKCHBIMU COSAUHEHUSIMH U
JIBOMHBIMU COJISIMH?

2. Kak MO>XHO 0OBSICHUTH 00pa30BaHUE CBS3EH MEXIy KOMILJIEKCOOOpa3oBaTesieM U JIMTaHdaMu
C MO3UIUHN B3aMMOJCHCTBHS KUCIOTHI U OcHOBaHMs JIprorca? MoryT 1M B KOOpAMHALMOHHYIO
chepy OIHOIO M TOrO K€ aToMa KOMIUIEKCOOOpa3oBaTellss BXOAUTh B KauyecTBE JIMTaH/IOB
HEUTpaJIbHbIE MOJIEKYJIBl M1 aHHOHBI OJTHOBPEMEHHO?

3. Kakas cymecTByer B3auMOCBSI3b MEXKAY BEIMYMHONW KOOPAMHALMOHHOTO YHCIa U
reomeTpuueckoil (¢opmoil kommiuekcos? IlposiBisercs nu Kakas-muO0 poJib 3JIEKTPOHHOM
KOH(UrypalMy MOHOB KOMILJIEKCOOOpa3oBaTesieil B OTHOLIEHUHU MPEINOYTEHUsI UMHU JIMTaH/I0B
OIpEEIEHHBIX BUAOB?

4. B deM 3aKiIr0o4aeTcsl pasiauuMe MeEXIy MOHOACHTAaTHBIMHM M ITOJIMJICHTATHBIMHU JIMTaHAAMHU.
Kakwue nuranapl Ha3pIBAOT XEIATHBIMU ?

5. Kakue 0COOEHHOCTH cOCTaBa M CTPOEHHUS XapaKTEpHBI NI MHOTOSJIEPHBIX KOMILIEKCOB?
Kakue BuIpl JNHUraHaoOB MOTYT BBICTYNaThb B MHOTOSJEPHBIX KOMIUIEKCAX B KauyecTBE
MOCTHKOBBIX IpyII?

6. OxapakTepu3yiTe U30IMOJIH- U TETEPOIOJIHCOSTUHEHNS KaK OCOObIE TPYMIBI KOMIUIEKCHBIX
COeIMHEHUI. B yeM cXOACTBO M B 4e€M pasiinuue MeXJIy 3THMHM IpylaMu coennHeHuil? Kax
MO’KHO IpPEICTaBUTh CTPOCHHE H3OMOJIMCOEANHEHUN B BHUJIE 0ObEIUHEHHS] KOOPIMHAIIMOHHBIX
oy ipoB? KakoBoO CTpOEHHE TeTepOIOIMCOeTUHEHHA?



7. Ha3oBuTEe OCHOBHBIE COCTaBHBIE YAaCTU JAHHBIX KOMIUIEKCHBIX COCIMHEHUHN, MPUBEIUTE UX
Ha3BaHUs, Kiaccupuuupyiire mo Tpem-uerbipem npusHakam: [Ag(NH3)2]Cl, [Cr(CO)e],
Ks[Fe(CN)s], [CoBr(NHs)s]Brz, [Fe(NO)(CN)s]*, [Cr(NH3)2Clo(C204)]. Tlpoanamusupyiite
HOMEHKJIATypHBIE  TpaBWia, TMO3BOJSIOMKE  (OPMYIHPOBATh HA3BaHUSA  KOMIUIEKCHBIX
COCIMHECHU.

8. Kakue KOHCTaHTBhI PaBHOBECHS HCIIOJIb3YIOTCS B KaUECTBE KOJMUYECTBEHHBIX XapaKTEPUCTHK
YCTOMYMBOCTH KOMILJIEKCHBIX coeauHeHui? Kakoe COOTHOIIEHHE BBIMOIHACTCS MEXAY
CTYNEHUYaTHIMU KOHCTaHTaMU 0Opa30BaHUs KOMIUIEKCA U €ro 00Ieil KOoHCTaHTOl oOpa3oBaHus?
Kak mnpupoma xommiekcooOpa3oBaTelis M JIMTAHIOB BJIHMSIET HAa BEIMYMHY KOHCTAHTHI
00pa30BaHUs KOMIUIEKCHOT'O COEJUHEHUS?

9. UYrto xapakTepu3yeT KOHCTaHTa HECTOWKOCTH KOMIUIEKCHOTO COCIMHEHHS U Kak OT ee
BEJIMUMHBI IEPEHTH K KOHCTAaHTE 00pa30BaHUs KOMIUIEKCHOTO COeIMHEHUS Wi 00paTHO?

10. Jns xomiutekcHoro coenuHenus Ks[Al(OH)s] Hamuimmre ypaBHEHHS IEPBHYHON U
BTOPUYHOU JUCCOIUAIINH, BEIPAKEHIE 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 ™ Hanbosnbias?

12. HU3BectHO, uTO U3 pacTBopa koMiuiekcHoi conu CoClz-6NH3 HuTpaT cepedpa ocakaaeT BeCh
xyiop, a u3 pactBopa CoCl3-5NH3z Ttompko 2/3 xmopa. HMcxoass w3 3TOro, HamuiIuTe
KOOpJMHAIIMOHHBIE (HOPMYJIBI 00OUX COSAMHEHU U YPAaBHEHUS UX JUCCOIUAIIIH.

13. Kakoe ocuoBanue sBisiercsi Oonee cwibHbIM: Cu(OH)2 wmm [Cu(NHz)4](OH)2? Kakas
kucnota cunnbhee: HCN nn H[Ag(CN)2]? [daiite 000CHOBaHHBIN OTBET.

14. Yem o0Owsicauth, uto pactBop CdCly mpu nefictBuu menoun gaer ocamok Cd(OH)., a
pactBop [Cd(NH3)4]Cl> ocanka He oOpaszyet?

15. Yto nmpoucxonut mipu aerctBuu pactBopa ammuaka Ha Cu(OH).? Paccuuraiite u cpaBHUTE
KoHIeHTpanuu HoHos Cu?’ B HackmennoM pactBope Cu(OH), (ITP=2-10"%) u B 0,1M pacrtBope
[Cu(NH3)4]?" (Ku=9,3-10%3), conepsxamem 0,2 Moms/1 n366iTounoro NHa.

16. [Ipoananu3upyiite U30MEPHIO0 KOMIUIEKCHBIX cOeMHEHU. YeMm pazinnyarorcs Mexy co0oit
CTPYKTYpHasi M30Mepusi U cTepeo-uzomepusi? Jlaiite onpeneneHue U NpUBEAUTE MTPUMEPHI IS
CIEAYIOIIUX BHUAOB CTPYKTYPHOM H30MEpPUU: HOHU3ALMOHHON, THUAPATHOM, CBA3€BOM,
NOJMMEPHU3AIMOHHON W KOOPAMHAIIMOHHOM, a TaKXXe CTEePEOM30MEpPUHM TIe€OMETPUYECKON u
ONTUYECKOM.

17. Kak MOXHO NpeICTaBUTh 00pa3oBaHWE KOOPAMHALMOHHBIX CBS3eH C MO3UIMHI MeTona
BaJICHTHBIX cBs3eil? Kakas B3aMMOCBSA3b CYIIECTBYET MEXAY TE€OMETPUYECKHUMH (PopMaMu
KOMIUIEKCHBIX HMOHOB M THNaMH THOpuauzanmu opoOurtaneii? Kakue KOMIUIEKCHI OTHOCAT K
BBICOKOCITHHOBBIM, a KakKMe — K HHU3KOCIMHOBBIM? Ha 4yem ocHOBaHa METOJAMKa MPOTrHO3a
napaMarHUTHBIX U JTUAMArHUTHBIX CBOWCTB KOMIUIEKCOB?

18. KakoBbl OCHOBHBIE TIOJIOKEHHUSI TEOPUHM KpHcTaummyeckoro mois? Kakum obpaszom
OPOMCXOMUT  pacuieryieHne  d-opOuTaneil. B OKTadApUYECKUX, TETPAdJAPUUYECKUX U
IUIOCKOKBA/IpaTHBIX Komruiekcax? Kak BiuseT mpupoaa HMOHOB KOMIUIEKCOOOpazoBaTene u
JUraHg0B Ha dHepruro pacmeruienus Ao (At)? KakoBa MeToiuka NpUMEHEHUS TEOpPHU
KPUCTAJUTHIECKOTO TIONS TS OIEHKHM MarHUTHBIX CBOWCTB KOoMIUIeKcoB? UTO XapakTepu3yer
DHEPTUs CTAOMIIM3AIMM KOMIUIEKCOB IIOJIEM JIMTAHJOB W KaK OIICHUTh €€ BEIHYHHY, €CIH
M3BECTHA AJIEKTPOHHASI KOH(UTYpaIis HOHA KOMILIeKcooOpa3zoBaTens?

19. B uem 3akmouaerca >3gdext Ana-Temnepa? Ilpu kakux 371eKTPOHHBIX KOHPUTYpaLUSIX OH
nposiBisieTcsi? B kakux ciydasx u modemMy Ha BO3MOXKHOCTH peanu3anuu dpdekra Ana-Temnepa



OKa3bIBaeT BIMSHUE CHUJia MoJis Turanaos? [loueMmy HecCHMMETpUYHOE 3aNIOJTHEHUE 3JIEKTPOHAMU
tog-opOuTanu He NPUBOAMUT K CYIIECTBEHHOMY MCKa)KEHHIO KOOPAMHAIIMOHHBIX OKTa3apOB?
[lepeuncnure 3MEKTPOHHBIE KOH(UTYpallM HOHOB KOMILIEKcooOpa3oBaTeneil (¢ yka3aHuem
CHUIBI TTOJISL JIMTAHJIOB), IPH KOTOPBIX 3¢ ekt Sna-Temnnepa He nposBiseTcs.

20. IlpumenuTe MeToa MOJIEKYIsIpHBIX opOuTtaneir (MMO) nis onucaHus XMMHYECKHX CBs3ei
MEXJIy KOMILIEKCooOpa3oBareneM u imranaamu. Kakue aromubie opoutanu (AQO) y4acTBYIOT B
dopmupoBaHuM cuUrmMa- u 7m-cBazei? Kak MOXHO ONpenenuTh YWCIO  CBS3BIBAIONIUX,
PasphIXJISIIOIIMX M HECBSA3BIBAIOIIMX MOJICKYJISApHBIX opOutaneii (MO), koTopsie MOTyT
chopmupoBatbes mpu obpaszoBanuu komruiekca? Kak yumthiBarorT Bkiagq AO MHOTOaTOMHBIX
nurangoB B obpazoBanne MO kommiekca? Uro mpencrasiser coboii 6azoBas nquarpamma MO
JUIsL OKTadIPHYECKUX KOMIUIEKCOB Thia ML™'6 1 Kak OHA OTpakaeT paciieruieHne opouTaeii B
COOTBETCTBUU C AJIEKTPOHHOU KOH(UTYypaIueil togeg u sHepruto paciervienus Ao? Kak u kakum
00pa3oM BIUSAIOT Ha BeIUMYMHY AO T-JOHOpPHBIE W TM-aKienTopHble nu-Tanapl? Kak MMO
00BSACHSIET MOJOKEHUE JIUTAHJIOB B PAJLY, OTPAXKAIOIIEM OTHOCUTENIBHYIO CHITY TIOJISl JIMTaHI0B?

Il cemecTp
JlabGopaTopHasi padora Nel
Tema: «Kucaopoa, Bogopoa, Bojia, nepeKuch BOJI0POIA»

1. BaneHTHBIE BO3MOKHOCTH aTOMa BOAOPO/Ia M XapaKTEPHbIE CTETICHH OKUCIICHHS?

2. Bogopon B mpupoze. M3otonsl Bogoposa.

3. Monekyna H,. ®@usuyeckue CBOHCTBA BOJIOPOAAa B Ta3000pa3HOM, KUIKOM U TBEPIOM
COCTOSTHUH.

4. Metoapl nostydeHue BoA0poia (POMBIIUIEHHBIE U TaOOpaTOPHBIE).

5. X“MHUYECKHUE CBOMCTBA BOAOPOAA.

6. Mousl H', H3O" u H~, xoBalleHTHBIE, MOHHbIE U METAIUIONOAO0HBIE TUAPUJIBI, TUIAPUIHBIE
KOMILIEKCHI.

7. OcoOEHHOCTH HJIEKTPOHHOTO CTPOEHHsI aroMa KHUCIOpojaa. BaneHTHble BO3MOXXKHOCTH U
XapaKTepHbIE CTETIEHH OKUCIICHUSI.

8. Ctpoenue moinekyisl Oz (Merog MO), mapamarHeTH3M KUCJIOPO/Ia.

9. Metoapl nostydeHue Kucaopoa (MPOMBIIIJIEHHBIE U TA0OPATOPHBIE).

10. AmoTporust KHCI0poia, 030H.

11. ®uznyeckue CBOMCTBA KUCIOPOA.

12. XuMuueckre CBOMCTBa KUCIOPO/a.

13. Oxcuapl ¥ UX KiIaccuUKaIus.

14. Bopma: cTpoeHHE MOJIEKYJbl, MEXMOJEKYIIPHOE B3aUMOJECUCTBUE M CTPYKTypa BOJIBI B
KHJIKOM U TBEPJIOM COCTOSTHUH, aHOMAJIUU BOJIbI, XHMHUYECKHE CBOMCTBA.

15. Ilepekunch BoAOpoOaa: CTPOEHUE U CBOMCTBA.

JlaGopaTtopHasi padora Ne2

Tema: «["ajioreHbl M KX COCTUHEHU».

1. KakoBa »nekTpoHHass KOH(UTypalus atroMoB d3JIeMeHTOB 17-ii rpynmbl? Kakwe creneHu
OKHCIICHUsI XapaKTepHBl Ui 3TUX J3JIeMeHTOB? IlpuBenuTe mnpuMepbl COEAUMHEHUN 3THX
AJIEMEHTOB B PA3JIMYHBIX CTETICHIX OKUCIICHHUS.

2. Kak menstrores no rpymie F-CI-Br-1: a) panuycel aTomMoB, 0) nepBbIii MOTEHIMAT HOHU3AIINH,
B) DJIEKTPOOTPULIATEIHLHOCTH ATOMOB?



3. Kak mosiyyaroT rajoreHsl B BUJE MPOCTHIX BEIIECTB B MPOMBIIIJICHHOCTH U B J1abopaTopuu?
Hanumure ypaBHEHUs COOTBETCTBYIOLIUX PEAKIIUM.

4. Kak U3MEHSIOTCS OKHCJIMTENbHBbIE CBOMCTBa B psagy raimoreHoB Fo—Clo—Bro—I2?
[TpousmttocTpupyiTe 3Ty 3aKOHOMEPHOCTh IpPUMEpaMH XUMHUYECKMX peakuuid. B uem
HPOSIBIIAIOTCS OCOOCHHOCTH (PTOpa MO CPpaBHEHHUIO C IPYruMU ramoreHamu? i OKUCINUTENbHO-
BOCCTAHOBUTEJIBHBIX ITPOLIECCOB HAMUILIUTE 3JIEKTPOHHO-MOHHBIE YPABHEHUS NOJyPEaKLINH.

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

6. Kak M3MEHSIOTCS BOCCTAaHOBHUTEIBHBIE CBOWCTBA B psdy raimorenoopoponoB HF-HCI-HBr-
HI? IIpommmtocTpupyiiTe 3Ty 3aKOHOMEPHOCTb IMpHUMEpaMM XHUMUYeckux peakuuid. Kax
[OJIy4aroT rajloreHBOAOpOoAbl? JIJil OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB HAIUIINTE
3JIEKTPOHHO-MOHHBIE YPaBHEHHUSI MOy pEaKIil.

7. Kak ramoreHsl pearupyroT ¢ Boaoi? Hamuimimre ypaBHEHHUS COOTBETCTBYIOIIMX PEAKIUM.
JaiiTe onpenenenre peakiiuy IUCIpPONOPIUOHUPOBAHHS.

8. KakoBo nasanue xucior HCIO, HCIO2, HCIOs3, HCIO4 1 u ux couneii. Kak mensercsa cuia
kuciot B psagy HCIO-HCIO2-HCIO3-HCIO4?

9. Kak menstorcst okuciutenbhbie cBoiictsa B psgy HCIO-HCIO2-HCIO3-HCIO4?

10. ComnocraBeTe mo psiay okcokucnor HClO3-HBrOsz-HIOs: a) okucnutensHble cBoicTBa, 0)
KHUCIIOTHBIE  CBOWCTBA, B) TEPMHYECKYI0  YCTOWYMBOCTh.  Hamumure  ypaBHEHUs
COOTBETCTBYIOIIUX PEAKIIUH.

11. Hanumute ypaBHeHHsI peakiuii, YKa)KUTE YCIOBUS UX MPOBEACHUS:

1) HCl + KMnO4 —

2) HCI + KCIO3 —

3) NaCl + Hz2SOg xoun. —

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 pa3inuyHbIX YCIOBHSX) —

12. Hanumurte ypaBHEHHUs peakUuil CIEQYIOIUX MPEeBpAIlCHUN, YKaXHUTE YCIOBUS HUX
IIPOBEJCHMUS:

CaF2 — HF — KHF, — F»

HZSO4 KOHII. H202, H*
Kl — HI > X1 > X2 — KICly

CaOClz; > X —» KCIO3 — HCI

K2CO3 pp
Bro—— > X — KBrOs



JlaGopaTopHas padora Ne3
Tema: «Cepa u ee coeIUHEHUND».
1. KakoBa nayiekTpoHHasi KOH(pUTypausi aToMOB XalbkoreHoB? Kakue creneHu OKHCICHUS
XapaKTepHBbI Ui 3TUX d3JeMeHToB? [IpuBenure mpuMepbl COSAMHEHUN ATHX JJIEMEHTOB B
Pa3IMYHBIX CTETICHSIX OKUCIICHUSI.
2. Kak menstrorcs o rpynme O—-S-Se—Te:
a) paauychl aTOMOB,
0) nepBbIi MOTEHIIMAT HOHU3AIIUH,
B) DJIEKTPOOTPUIIATEIIBHOCTH ATOMOB?
3. Uro Takoe amwiorponus u mnonumopdusm? Kakue amioTpomHble W MOTUMOPQHBIE
MoU(pHUKAIMK KUCIOpoaa U cepbl Brl 3naete? Kak nx momyyarot?
4. Kak MeHst0TCS PU3NUECKHEe U XUMUYECKHE CBOMCTBA MPOCTHIX BelecTB B psaxy O—-S—-Se—Te?
5. Kak uzmensiercs B psany Ho.O—H2S—HSe—HoTe:
a) MexaToMHoe pacctosaue H-0,
0) MPOYHOCTH CBSI3H,
B) yroi H-O-H,
T') MOJISPHOCTD CBSI3H,
) AfH°298?
Kak nonyyarot 3TH coequHeHus?
6. Kak U3MEHSI0TCSI KUCIOTHBIE CBOIICTBA PAaCTBOPOB B BOJIE B PAY
H.S—H>Se—-HoTe?
7. Kak wu3MeHsAIOTCS BOCCTaHOBHUTENbHBIE cBoiicTBa B psaay H2O-HxS—-H.Se—HTe?
[TponutocTpupyiTE 3Ty 3aKOHOMEPHOCTH IIpUMepaMu XumMudeckunx peakmuii HoO u HoS.
8. Kak WM3MEHSIOTCS KHUCIIOTHBIE M OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIC CBOWCTBA B pslax
okcu1oB (SO2 - Se02 - TeO2 , SO3 - SeOs3 - TeO3) U COOTBETCTBYIOIIMX KUCIIOT.
9. KakoBo 371eKTpOHHOE CTpOEHUE CYIb(UT, OUCyIb(UT U CyIb(haT-MOHOB?
10. KakoBo cTpoeHHME TPOAYKTOB 3aMEIICHHUs B CEPHOW KHUCIOTE: MOJUCYIb(aThl,
TaJIOTeHAHTHIPUJIBI, TIEPOKCO-KUCIIOTHI.
11. KakoBo cTpoeHHE U CBOMCTBA TAJIOTEHUIOB CEPBI, CEIEHA, TEILTYpa.
12. OcymiecTBUTE XUMHYECKHE TTPEBPAIIICHIS, UCITOJIb3YSI MUHUMATBHOE KOJIMYECTBO
CTaJIni.
CaS0O4—S—SOCl>—K2S,07
FeS;—H>S04—H2S208—NazS203—NaS406

JlaGopaTtopHasi padora Ned

Tema: «A30t1. CoeluHeHHs a30Ta B PA3JIMYHbIX CTENEHAX OKMCJICHUS, OKCHbI U KHCJIOTHI
azora»

1. Kakumu criocobaMu Mmoy4aroT: aMMHaK, THAPa3uH, TuapokcmiaMud? [Iponsumroctpupyiite
MpUMepaMu peakuii UX BOCCTAaHOBUTEIbHbBIE CBOMCTBA. Kakue u3 3TUX BELIECTB MPOSIBISIOT
OKHCJIMTENbHYIO0 aKTUBHOCTH? [IprBeaAnTE MpUMEpPHI COOTBETCTBYIOIIMX PEAKIIUH.

2. Mcnionp3ys B KauecTBe MpUMeEpPA [IUHK U Me/lb, HATUIIIUTE YPAaBHEHUS B3aUMOACHCTBHUS
MeTajuia ¢ pa30aBJIeHHON U KOHIIEHTPUPOBAHHON a30THOM KHUCIOTOM.

3. Kak menstroTcs okucnutenbhbie cBoiicTBa B psimy HNO2—HNO3? IIpoumroctpupyiite oTBeT
puUMepaMu XUMHYECKUX PEaKINil pa30aBICHHBIX PACTBOPOB ITHX KUCJIOT C OJTHUM U TEM Ke
BOCCTAHOBUTEIIEM.

4. Hanmmmre ypaBHEHUS PEaKIMK U SJICKTPOHHO-UOHHBIE YPABHEHHUSI TIOTYPEaAKITHi IS
CIIEYIOIIUX IIPOLIECCOB:

1) NH20H + KMnOg4 + H2SO4 —



5. Hannmmure ypaBHEHUs peakuil ciaeIyromuX IPEeBpallieHUH, NCTIONIb3Ys UIsl KaKA0Tro
IPEBpaLICHNs] MUHUMAJIbHOE YMCIIO CTAANM. Y KaKUTE YCIOBUS UX POBEICHUS.
NaNOs — NO2 — NO — N2

JlabopaTopnasi pabora Ned

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

1. KakoBa anekTpoHHas KOH(GUTYpalus aTOMOB IeMEeHTOB 15-# rpynmbi? Kakue crenenu
OKHUCIICHUS XapaKTEPHBI Il 3TUX AieMeHTOoB? [IpuBeanTe npuMepbl COSUHEHUN ITUX
3JIEMEHTOB B PA3JIMYHBIX CTEIEHSAX OKUCIICHHUS.

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

a) paJinyChl aTOMOB,

0) 27EKTPOOTPULIATEITLHOCTh ATOMOB,

B) MepBbIe MOTEHINAJIBI HOHU3ALIUN ?

3. Kak u3MeHstoTcst BOoccTaHOBUTEbHBIC cBOMCTBA B psity NH3—PH3z—AsHz-SbH3-BiH3?
[TonTBepauTe OTBET MpuUMepaMu XuMudeckux peakuuit. Kak momyuator PHs u SbH3?

6. M3BecTHO, 4TO B psaay 3iaeMeHTOB P—AS—Sh—Bi ycTORYHBOCT COCTMHEHUH B BBICIIICH
CTETEeHH OKUCIICHUs yMeHbIaeTcs. KakoB coctaB coeinHeHUi, 00pa3yomuxcs pu ropeHruu Ha
BO3IyXe Pocdopa, MbIIIbIKA, CypbMBI, BUCMyTa? HanummTe ypaBHEHUS peakiuii
B3aumoperctaust KBiOs ¢ HCl u KBiO3 ¢ H2SO.a.

8. Hanumure ypaBHEHUS peaKkIuid U JIEKTPOHHO-UOHHBIC YPABHEHUS MTOTYPEAKIIAN JJIs
CJEIYIOIIUX IIPOLIECCOB:

1) NH20H + KMnOg4 + H2SO4 —

2) H3PO3 + KMnOs —

3) NazAsO4 + KI + H2SO4 —

4) Sb + HNO3 —

5) Bi(OH)s + Cl> + NaOH —

6) KBiO3 + MnSO4 + H2SO4 —

9. Harumure ypaBHEHUS peakiuii CIEAYIOMINX MTPEBPAIICHHIHN, UCTIONB3YS TSl KaX 0T
MpEBPAICHUS] MUHUMAJIBHOE YHUCIIO CTAIUNA. Y KaXKUTE YCIOBHS UX MPOBEIACHUS.

P — H3PO3 — H3POs — AgzPO4

As — As;03 — (NH1)3As0s — AsS3

SbCl3 — Sh2Sz — (NH4)3ShSs — Sh2Ss

JlaGopaTopHas padora Ne6
Tema: «¥Yriepoa, KpeMHHIi, 0JIOBO CBHHEIl H UX COeTUHEHUSD)

1. KakoBa syekTpoHHass KOH(Urypauus aTtoMoB 3yieMeHTOB 14-if rpynmnel? Kakue crenenu
OKHCJICHUS TMPOSBISIOT 3T AneMeHThl? [IpuBennure nmpuMepsl COEUHEHHM 3THX AJIEMEHTOB B
Pa3IMYHBIX CTETNEHSIX OKUCIICHUS.

2. Kak u3MeHstoTcs aToMHble paauychl B psagy C—Si—Ge—Sn—Pb? Kak usMmeHstoTCsI 1o rpyrie
KHCIIOTHBIE cBoMcTBa OKkcuaoB D(IV)?

3. ConocTaBbTe KUCIIOTHBIE CBOMCTBA YIOJBHOM M OPTOKPEMHUEBOM KHUCIOT. YTO MPOUCXOIUT
Opd TPOMYCKaHMM B PACTBOp CHJIMKaTa HaTpusi U30bITKAa yriekucinoro rasza? Kak
B3aMMOJIEHCTBYIOT [P COBMECTHOM MPOKAJIMBAaHUU KapOOHAT HaTpHs ¢ okcuaoM kpemHuus (IV)?
Hanummure ypaBHeHHsI COOTBETCTBYIOUIMX peakiuii. COonocTaBbTe JIETy4ECTh COOTBETCTBYIOIIMX
okcuoB. Kak BiHseT CTpoeHHE OKCHIa Ha €ro arperarHoe COCTOSIHME, XMMHYECKHe U
¢u3nueckue cpoicrna?

4. Kakue mporeccel mpoTekaroT npu pactBopeHun NaCOs B Boae? Hamummre ypaBHEHHS
peakuuil 3JEKTPOIUTHUUECKON IUCCOLMAlMU M TMApoan3a 3Tol coiu. KakoBa peakmus cpeasl
MOJTyYMBILETOCS pacTBOpa: KHcias, HelTpanbHas win menovnas? Kak ycunuts ruaponuz?



5. Kakue nporeccsl potekarot npu B3aumoaeicteun SiFs, SiCls ¢ Bomoit? Kakre koMIuiekcHbIe
qacTUIBl 00pa3yroTcs BO (QTOpUIHBIX pacTBopax? HamumunTe ypaBHEHHS COOTBETCTBYIOIIMX
peakuuii. KakoBa peakiusi cpeabl Moay4duBIIMXCcA pactBopoB: pH<7, =7, >77?

6. OObscHUTE, MOXHO JIM XpaHUTh IUIaBuKOByto kucioty (HF) B creknsuHOi mocyne?
[IpenoxuTe HECKOJIBKO CIIOCOOOB IMEpPeBOJla B PACTBOPUMBIE COCIMHEHUS OKCUAA KPEMHUS
SiOz. Hanummmte ypaBHEHHsS BCeX NPEUIOKEHHBIX Bamu peakuuii, yKaKUTe YCIOBHS HX
MIPOBEICHUSI.

7. V3BecTHO, 4TO B psmy dnemeHToB Si, Ge, Sn, Pb ycTOWYMBOCTH coelNMHEHUN B HU3IICH
TIOJIOKUTENBHON CTEMEeHH OKWCJIEHHs yBelWuuBaeTca. IloaTBepauTte ycToitumBocTh Pb2
ypaBHeHusimu peakimu PbO2 ¢ HCI. IlpuBeaure mpumep apyroit rpynmsl Ilepuommdeckoit
CUCTEMBI, B KOTOPOH CYILIECTBYET TaKas k€ 3aKOHOMEPHOCTb.

8. OOBsicHUTE, TTOUYEMY ISl pasjeneHust cMecu cyibunoB PbS m Sb2S3 MoxHO Mcmnonb30BaTh
pactBopel  cynmbuma (NHs)2S winm  nommcynsduma (NHg)2Sz. Hamwmmmre ypaBHEHHS
COOTBETCTBYIOLIUX PEAKIIUH.

11. Onpenenure, OynyT nu coequnenust onosa(ll) BoccranaBnusats Bi(OH)s mpu pH = 14 ecnu
mBectHo, uto E°([Sn(OH)s]?/[Sn(OH)4]?) = -0.93 B; E°(Bi(OH)s/Bi) = -0.45 B. Ortser
noarBepaute pacuerom E°. Hanwmmre ypaBHeHue peakuuu B3aumojeictBus Na2[Sn(OH)s] ¢
Bi(OH)a.

9. Hanummre ypaBHeHUs peakluid, UCIIONb3YS AJIs KKJOTO MPEBpaIlleHUs MUHUMAIbHOE YHCIIO
CTaIu{, YKQXKUTE YCIOBUS UX IPOBEIACHMUS:

C »> CO - CO2 — CaCO3

NazSiOz — SiO2-xH20 — SiF4 — H3SiFs

JlaGoparopHasi padora Ne7

Tema: «bop, aTroMUHAIT».

1. KakoBa snekTpoHHas KoHGUTrypauus atoMoB d3JeMeHTOB 3A rpynmbel? Kakue creneHu
OKHCJICHHS MPOSBISIOT 3THU 3neMeHTh? [lpuBennure nmpuMepsl COEUHEHUM 3THX AJIEMEHTOB B
Pa3IUYHBIX CTENEHSIX OKUCIICHHUS.

2. Kak usmensirorcsi atoMHbIe pagauychl B psay B—Al-Ga—In-TI? Kak usmensirorcs mo rpyrme
KHCJIOTHBIE CBOMCTBA OKCHIOB?

3. B BuJe Kakux COEAMHEHMH 31eMeHThl 3A Tpymnmbl BcTpevaroTes: B npupoae? Kak nmomydaror
UX B MPOMBINIIeHHOCTH? HanumnTe ypaBHEHUS! COOTBETCTBYIOIIUX PEAKIINiA?

4. B kakux K#HcaoTax MOxHO pactBoputh Al, Ga, In, TI? Kakue u3 3Tux MeTayuioB
pacTBOPSIIOTCS B pacTBOpax Ienoueii? Hanumure ypaBHEHHS] COOTBETCTBYIOIIUX PEAKITUH.

5. Kak wensiotcs cBoiictBa ruapokcuaoB D(OH)3 mo psagy B-Al-Ga-In-TI. s
MOATBEPKIEHUS NIPEI0KEHHON 3aKOHOMEPHOCTH, IPUBEINUTE IIPUMEPBI PEAKIIHIA.

6. Kakue mporieccsl mpotekaroT npu B3aumoeiictsuu BF3, BCl3 ¢ Bomoii? Kakue KoMIUIeKCHbBIC
qyacTullbl 00pasyioTcss Bo (TOpUIHBIX pacTBopax? Hamumure ypaBHEHHS COOTBETCTBYIOIIHX
peakuuii. KakoBa peakuus cpenpl noay4yuBIIMxcs pactsopos: pH<7, =7, >7?

7. Hanmummre ypaBHEHUS peakluid, UCTIONB3YS AJIs KKJOTO MPEBpaIleHNs MUHUMATbHOE YHCIIO
CTaIUi, YKOXKUTE YCIOBUS UX TIPOBEICHHUS:

Na2B4O7-10H,0 — H3BO3 —» B0z — B

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



JlaGopaTopHas padora Ne8

Tema: «Illes0uHbIe M HMIET0YHO3eMeNbHbIE METAJIIbI, OepHJIJINI, MATHUI».

1. KakoBa snexkTpoHHass KOH(UTypalus aTtoMoB 3ieMeHTOB 1 um 2 rpynmbei? Kakue creneHu
OKHCJIEHUS IIPOSBIISAIOT 3TH 3JIEMEHTHI?

2. Kak B psagax Li — Na— K — Rb — Cs u Be — Mg — Ca — Sr — Ba menstroTcst

a) paJinyCchl aTOMOB,

0) nepBble HOHU3AIMOHHBIEC TOTEHIIUATIBI?

3. B Bujie Kakux coelMHEHU 3J1eMeHThI | 1 2 rpynmnbl BcTpevarotes: B mpupojie? Kak momyyaror
9TH METaJUIbI B MPOMBILIUIEHHOCTH? Hanuinre ypaBHeHHs COOTBETCTBYIOIIUX PeaKIuii?

4. CoeanHEeHHs KaKOrO COCTaBa 00Opa3zyloTCs MpPU CrOPaHUU IIETOYHBIX METAJIOB HA BO3IyXe
wiu B kucnopoze? OT 4ero 3aBUCUT UX cocTaB? M3 KakuX CTPYKTYPHBIX €UHUI] IIOCTPOEHBI 3TH
coequHeHus?

5. Hanumwure ypaBuenusi peakinuii momydenus KoO, K20z, KO.. Kak 3tu coenunenus
pearupytot ¢ Boaoit u ¢ CO2?

6. IlpuBenuTe ypaBHEHUS peakUWd, JEKaUMX B OCHOBE METOAOB IOJYYEHHUS PacTBOPOB
niesoueii? Kak MO>KHO MOJIYyYUTh O€3BOJIHYIO 1IET0Yb?

7. IlpuBenuTe ypaBHEHHUs peaklUMi MOdydeHHs kapOoHaTa HaTpus 1o metony ConbBd U IO
metony Jlebnmana. [Touemy meton CosbB HeNb3st UCTIOIB30BaTh 11 oaydeHuss KHCO3?

8. IlpuBenuTe npuMepsl MaJIOPaCTBOPUMBIX coJiel yieMeHTOB 1 u 2 rpynnsl? B uem npuurHa ux
HU3KOW pacTBOPUMOCTH?

9. B kakux kuciaorax MOxHO pactBoputh Be, Mg, Ca, Sr, Ba? Kakue u3 3Tux MeTamioB
pacTBOpsitOTCA B pacTBopax Iienoueii? Hanummre ypaBHEHUS! COOTBETCTBYIOLIMX peakuuid. Kak
MEHSeTCs aKTUBHOCTb METaJIJIOB 1o pany
Be — Mg — Ca— Sr — Ba?

10. CsoiictBa ruapokcuaoB I(OH), mo psgy Be — Mg — Ca — Sr — Ba menstorcs or
aM(OTEpHBIX 10 OCHOBHBIX. /L1 MOATBEp KACHUS IPEIOKEHHON 3aKOHOMEPHOCTH, MPUBEANTE
MpUMEPHI PEAKLIU.

11. Hanumure ypaBHEHHsSI peakUWid, MCIOIb3YysA IJs KaXKJ0ro MNPEBPAIIEHUS MUHHUMAIbHOE
YHUCIJIO CTaANH, YKOXKUTE YCIOBHS UX MPOBEACHUS:

MgClz p-p — MgCO3z — MgO — Mg

BaCl, — BaSO3; — BaSO4 — BaS — BaCl:

JladopaTopHasi padoTa Ne9

Tema: «Turan, BaHagAMMi M UX COeTUHEHHUS.

1. Hanumute s5ekTpoHHBIE KOHGUTYparuu atoMoB 31eMeHToB 4b u 5b rpynn. Kakue crenenu
OKHCJICHUSI TIPOSIBIISIIOT ATH 2JIeMeHThI? Kak M3MEeHSIOTCS aTOMHBIE paauychl B psigax T1— Zr —
Hf u V — Nb — Ta? ITouemy mutoTHOCTh MeTasumiueckoro Hf B 71Ba pa3a mpeBbIIaeT mIoTHOCTh
Zr?

2. Kak H3MEHSETCsI OTHOCUTENbHAsl YCTOMYMBOCTH COEOUHEHHH C HU3KMMH CTEHEHSIMU
okucnenuss B pany Ti — Zr — Hf? OrtBer moaTBepanTe ypaBHEHHUSIMH COOTBETCTBYIOIIUX
peakuuii. Kakne crenenn okucneHnus npossiseT BaHaaui? [Ipusennre npuMepsl COeTMHEHUN.

3. Kakue xoOpAMHALMOHHBIE YUCIIa XapaKTEpHbI Ui AyieMeHToB 4b u 5b rpynn? Ilpuseaure
npumepsl komiiekcoB Ti(II), Ti(IV) u Zr(IV), cymecTByromux B TBep0ii (paze u B pacTBope.

4. B Bune kakux coeaunenuid Ti, Zr, Hf Bcrpeuatorcs B mpupone? CrnocoObl moiydeHus
MetasuioB. [louemy Banaauii, HHOOMI M TaHTAJI OTHOCAT K pacCesTHHBIM dJieMeHTaM? Kak MokHO
noJy4YuTh BaHaaui 3 V20s?



5. Hammmumre ypaBHEHUsS peakmuii, C TMOMOIIBI0O KOTOPHIX MOXHO mepeBectn Ti02 B
pPacTBOpPUMbBIE COCAMHEHUS TUTAHA.

6. Hanmiuure ypaBHEHUs peaklMil B3aUMOJEHCTBUS TUTAHA C COJISIHOW KHUCIOTOM M CO CMECHIO
a30THOM U TJIaBUKOBOM KHUCJIOT.

7. Kakue XJOpuabl MOTYy4alOTCsl B pe3yiIbTaTe B3aUMOJCHCTBUS BaHAAWs, HUOOHMS M TaHTaJa C
ra3zoo0pa3HbIM xJ0poM? Hanmummure ypaBHEHUS peaKIii.

8. Kak nocyienoBatenbHO U3MEHSETCS LIBET pacTBOpa MpU B3aMMOAECHCTBUM BaHaJaTa HATPHS C
LIMHKOM B Kucio# cpene? Hanummre ypaBHEHHsI COOTBETCTBYIOIIMX PEAKIIMM.

9. O0BscHUTE pa3IUuHYI0 OKpacky xiopuaHbix pactBopoB Ti(IIl) u Ti(IV) ucnons3ys TKIL.

10. Tlouemy TeTpaxyiopu] TUTaHA «JIBIMHT» BO BII&XXHOM Bo3ayxe? Hamwmurte ypaBHEHHS
peakiuu, OOBSICHSIOUICH ATO SIBICHUE.

11. Kak oOHapyXHTh MPUCYTCTBUE COCAMHEHUI TUTaHa B pacTBope?

12. Hanwmmure peakumu B3aumopeiicteus VClz, VClz, VOCIl;, VOCI3 co menousto. Kak
U3MEHSIIOTCSI KUCIIOTHO-0CHOBHBIE cBoiicTBa B paay V(II) — V(I — V(IV) — V(V)?

13. HanuiuTe ypaBHEHHsI CISAYIOUIUX PEAKIIUN U YKAXKUTE YCIOBUS UX MPOTEKAHUS:

V205 +C+Cly — Nb20s + C + Clz —

NaVOs3 + H202 + H.SO4 — V205 + H02 + KOH —

JlabopaTopnasi pa6ota NelO

Tema: «Xpom, M0oI1O1eH, BOJIb(PAM U UX COCTUHEHH Y.

1. KakoBa »siekTpoHHass KOH(UTypamus aTroMoB 3JeMeHTOB 6 rpymmbl? Kakwe creneHu
okucieHus ouu umeror? [lpuBenure npuMepsl COOTBETCTBYIOMUX coeannenui Cr, Mo, W.

2. VYKaxuTe, KaKk MEHSIOTCA MO TpyHIe: a) paauychl aTOMOB, 0O) MepBble MOTECHLHAIBI
MOHM3AINH, B) KOOPAMHALIMOHHBIE YHCTIA, T') TEMIIEPATYPhI MIIABJICHHS MPOCTHIX BEUIECTB.

3. Kak meHsieTcst ak THBHOCTh MeTayu1oB 1o psity Cr — Mo — W? Kakue KMCI0ThI pacTBOPSIIOT 3TH
Metauibl? Hanuimre ypaBHEHUs peakiuil XxpoMa ¢ pacTBOPaMH XJIOPOBOJAOPOIHOM M a30THOU
KHCIIOT.

4. Kak Mensiercst ycronunBocTh coequHenuid Cr, Mo, W B crenensix okucnenus 11 u I1I? Kax
MEHSETCs yCTOMUMBOCTh coeauHeHuit Cr, Mo, W BbICIIMX CTENIEHEW OKUCIICHUS?

5. Kak MeHsIFOTCS1 KUCIIOTHO-OCHOBHBIE cBOicTBa coenunenuii B psay Cr(Il) — Cr(l1) — Cr(V1)?
6. HapucyiiTe sHEpreTHYecKyro auarpaMmy pacileruieHHbIX d-opOuTaneil u pachpeaeieHue
anextponos (TKIT) mns rexcaaksakommiexcos Cr'2 u Cr's,

7. Hanmuiure peaknuio BOCCTAHOBIICHUS TUXPOMAaTa KaJIUsl CEPHUCTBIM T'a30M B KHUCIIOHM cpeie.
Ornpenennute BO3MOXKHOCTh MPOTEKAHUS 3TOUM peakiuu npu pH=S5.

JladopaTopnasi padora Nell

Tema: «Mapraseu 1 ero coe{uHeHus.

1. KakoBa siexkTpoHHas KoH(purypauus aToMoB 3yeMeHTOB 7 rpynmnbl? Kakue creneHu
OKHUCJIEHHS XapaKTepHbl UIsl 3THX d3jeMeHToB? IlpuBenuTe mnpuMeEpbl COOTBETCTBYIOIIMX
coenquHeHuit Mn u Re. Kakue koopaMHalMOHHBIE YKCIIa XapaKTEPHBI Ul 3TUX 3JIEMEHTOB?

2. Kak mensttores no rpynne Mn — Tc — Re

a) paauychl aTOMOB,

0) mepBhIe MOHN3AIMOHHBIEC TOTEHIIHAITBI?

3. B Buzae Kakux COEQUHEHWH BCTpedaeTcs MapraHen B npupozae? Hammmmre ypaBHeHUs
peaxkuil MoJyYeHUs] METaJUINYECKOr0 MapraHua:

a) METOIOM aoMoTepMuH (U3 muposo3uTa MnOy),



0) SIEKTPOIUTHYECKUM MeTo1oM (13 MnSO4).

4. Kak MeHseTcs akTUBHOCTb METaJIOB B psiiy Mn — TC — Re 1o oTHomeHuto K Kucioram?
Hanummre ypaBHeHuUs peakiuii:

Mn + HCI —

Tc + HNO3 (30%) —

Re + H202 —

5. Hanmmumre ypaBHEHUS IPUBEICHHBIX PEAKLIAN:

KMnOg4 + H2SO4(pp) + H2S —

KTcO4 + H2SO4p-p) + H2S —

KReO4 + H2SO4(p-p) + H2S —

Hcnonb3yst 3TH pUMEpPBI, HA30BUTE Han0oJee CHIIbHBIN OKUCTUTENb cpeau aHnoHOB MO4™ (M =
Mn, Tc, Re) u ykaxkure, Kak MEHSICTCS yCTOMYMBOCTh COCIWHEHUN 3JEMEHTOB B BBICIIHX
CTEIEeHsAX OKUCIIeHUs B psaay Mn — Tc — Re?

6. Hanmummre ypaBHenus peakuuid B3aumoseiictsust MnO, MnO2, K:MnO4 u KMnOg ¢ constHOM
kucnotoil. J{ns ypaBuuBanuss OBP ucnonb3yiite s1eKkTpoHHO-HOHHBINA Oananc. Kakue u3 atux
peaKuil NCIONb3YITCS KaK J1a00paTOPHBIE METO/IbI MOTy4YeHHs XJI0pa?

7. UTo mpoUCXOaUT IpH 100aBIEHUU K PAacTBOPY, COJEpKalleMy MepMaHTraHaT-uOH, pacTBOpa
menoun? Kak mensiercsa okpacka pactBopa? Kakoil ra3 Beiaensiercs? Hanummure ypaBHeHue
peakiuu.

8. Ilpu B3aumoneiictBun KMnOs4 ¢ H2C204 B mpucyrctBuum K2C>Os4 B BogHOM pacTBOpe
oOpazyercs Tpuokcainaromanranar(lll) xamms. Hanummre ypaBHenuwe peakiuu. s
00pa30BaBIIETOCs OKTAdAPUIECKOT0 KOMITJIEKCHOTO UOHA!

a) YK@KUTE MOJHYIO IEKTPOHHYIO KOH(UTYpaIUI0 HEHTPaIbHOIO HOHA;

0) wu300pasuTe Ha auarpamme pacineruieHHsix d-opOutaneii 1nenrpampHoro wuona (TKIT)
pacnpenesieHne 3JIeKTPOHOB U PacCUMTaNTe SHEPrHI0 CTAOMIM3ALNUK KPUCTANIMYECKUM I0JIEM
(DCKIT), yuntsias, uto C204" - muran; c1aboro mos;

JlaGopaTopnas paGora Nel2

Tema: «Keae3o, ko00aabT, HuUKeJIb. KoMILleKcHbIe coeIUHEHHSI Kejae3a, Ko00aJIbTa,
HUKEJIS.

1. KakoBa nsnekTpoHHass koHpurypamuss atomoB snemeHToB Fe, Co, Ni? Kakue creneHu
OKHCIICHHUsSI XapaKTEepPHBI Ui O3TUX dJeMeHToB? [IpuBenuTe mpHUMEp COOTBETCTBYIOLIMX
COCIMHEHU.

2. B BuJle KakuX COeIMHEHMH BcTpedaercs kene3o B npuponae? Kak n3 HUX MOXKHO MOITYyYHUTh
metasu1? Yem OH MOKeT OBbITh 3arpsi3HEH?

3. YkaxuTe, Kak MEHSIOTCS B IIEPUOJIE:

a) paJuychl aTOMOB,

0) nepBble MOTEHIMAIbl HOHU3AINH.

4. Kak MeHsieTcs BOCCTaHOBUTENbHAsI CIOCOOHOCTh MeTayuioB? IlpuBenute nmpumepsl peaxiuii
ITUX METAJIOB C KOHIIEHTPHUPOBaHHOM 1 pa3zdasienHo# kuciaoTamu (HCI, H2SO4, HNO3).

5. HapucyiiTe SHepreTHYecKylo auarpamMmy paclleruieHHbIX d-opOuTaneil u pachpeneieHue
snextponos (TKIT) mas nuanuansix kommaexcoB Fe? u Fe®'. CpapHute 11st 5THX KOMIIIEKCOB:
a) BeJIMYMHY pacCIleIUIeHus,

6) OCKII (TepMOoIMHAMUYECKYIO YCTOWYUBOCTb ),

B) KHHETUYECKYIO YCTOWYUBOCTD (JIAOMIIBHOCTh, HUHEPTHOCTH ).



6. HapucyiiTe sHEpreTHMYecKyro auarpaMMy paciieIUieHHBIX O-opOuTaieii u pacrpeneneHue
anextponos (TKIT) nns axsakommiexca Co*? u muanngaoro kommiekca Co*2. Cpasure ans
ATUX KOMIUIEKCOB:

a) BEJIMYMHY PACLIECIUICHNUS,

6) OCKII (TepMOIuHAMUYECKYIO YCTOMYHBOCTD ),

B) MAarHUTHBIA MOMEHT.

7. 3nauenue pH pactBopa FeCl, 6onbiie, uem pactBopa FeCls. O0bscHUTE 3TO SBICHUE C TOYKU
3peHUsl KUCIIOTHO-OCHOBHBIX B3aUMOJICHCTBUN. UTO MOXXHO CKa3aTh 00 M3MEHCHHH KHCJIOTHO-
ocHoBHbIX cBoiicTB B psaay Fe(Il) — Fe(lll) — Fe(V1)?

8. Kakue OwHapHBbIC COSAMHCHHS Kelie3a U cephbl BbI 3HaeTe? MOXHO JIM OCAAUTh CYIbPUI
JKeJe3a cepoBOJOpOIoM?

10. KakoBbl KauecTBeHHBIE peakiny Ha HoHbl Fe?* u Fe**? Hanmmmre ypaBHenus peaknuii. Kax
MOXKHO Pa3lIMUHTh pacTBOPHI coneii Fe?*, Co?*, Ni*?

JlabopaTopnasi pa6ora Nel3

Tema: «Mensb, cepedpo, HUHK, KAJAMHUI U UX COeIMHEHHU .

1. KakoBa nsnexkTpoHHass KoHGurypauus atroMoB 3neMeHToB 1b rpynnei? Kakue crenenu
OKHUCIJICHHUS XapakKTepHbl JUIsi 3THUX d3jeMeHToB? IlpuBenurTe mnpuMepbl COOTBETCTBYIOIIMX
COEeIMHEHUI.

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

a) paJuychl aTOMOB,

0) nepBble HOHNU3ALMOHHBIE TOTCHIIUAIbI?

[Touemy y nsnemeHtoB 1b rpynmbl paguychl aTOMOB MEHBIIE, Y€M Yy COOTBETCTBYIOLIMX
LIEJIOYHBIX METAJIJIOB, & MOHU3ALIMOHHBIE TOTEHIIAAJIbl 3HAYUTEIIBHO BbILIE?

3. B Buze Kakux COEAMHEHUN BCTpedaroTcs aieMeHThl 1b rpymnmel B npupone? Kak nomydaror
COOTBETCTBYIOIIME METAJIBI B NIPOMBIIUIEHHOCTH? Hamummure ypaBHEHUS OCHOBHBIX
COOTBETCTBYIOIINX PEAKLIUH.

4. B xakux kuciorax MoxHO pactBopute Cu, Ag, Au? Hanumure ypaBHeHus
COOTBETCTBYIOIIMX peakuuil. [loueMy 3T MeTasuibl B CTaHAAPTHBIX YCIOBUAX HE PACTBOPSIFOTCS
B COJISTHOM Kkuciore? Kak MeHsieTcst akTHBHOCTh MeTasuioB 1o psiay Cu — Ag — Au?

5. ByJeT mu MeTaMdeckoe JKee30 BBITECHATh Melb U3 coieit Cu?t, Merammmueckas Mems —
Kene3o u3 coneit Fe3*? Hanummre ypaBHEHNsS COOTBETCTBYIONINX PEAKIIHA.

6. Kak nomyuuts ruapoxcua meau (11)? MoxHo iau 17151 3TOro UCoiIb30BaTh:

a) pacTBOp aMMHaKa,

6) pactBop NaOH?

B yem pactBopsiercs ruapokcus meau(1l)? MoxHo a1 1715 3TOro UCroab30BaTh:

a) pacTBOp aMMHaKa,

0) koHUEeHTpUupoBaHHbIN pacTBOp NaOH,

B) pacTBOpP COJITHOM KUCIOTHI?

[Tposnser mu Cu(OH)2 amdorepubie cBoiicTBa? HamumuTe ypaBHEHUS COOTBETCTBYIOIIUX
pEeaKuui.

7. Kak, ucxons u3 CuClz, nomyuunts CuCl? B yem moxno pactBoputs CuCl? OObscHuTeE,
noyeMmy Npu paz0aBI€HUN BOJON COJSTHOKUCIIOTO pacTBopa xjopuaa meau(l) Beimagaer Oembiit
ocagok. Hanumure ypaBHEHMsI COOTBETCTBYIOLINX PEAKIIHIA.

8. Ilpu mnpomyckanuu B cunuii pactBop [Cu(NH3)a(H20)2]SOs OecrietnHoro raza HoS
BBIJIETISIETCS UEPHBIN 0caqoK. HanumuTe ypaBHEHHE COOTBETCTBYIOIIEH PEAKIUH.



9. IlpuBeaute mpuUMEpHl HE PACTBOPUMBIX B BOJE COeAMHEHHI cepebpa. OOcyauTe yCIoBHs
nepeBojia UX B paCTBOPUMOE cOCTosiHME. Hanuimmre ypaBHEHUsI COOTBETCTBYIOIINX PEAKIIUM.

10. IMomyunre Ag202 uz AgNOs. Kakume creneHM OKHCICHHMS TNPOSBISET cepedpo B ITHX
coenuHeHusAX? Hanumure ypaBHEHUsI COOTBETCTBYIOIINX PEAKIIMNA U YCIOBUSI UX IIPOBEIACHMUSL.
11. Hanumunre ypaBHEHHUs peakUuil CIEOYIOIIUX [PEBpAIICHUN, YKaXKHUTE YCIOBUS HX
IIPOBEJCHUS:

Au — NaJAu(CN)2] — Au — H[AUCl4]

12. HapucyiiTe SHepreTHYecKyl auarpamMmy pacuierieHus d-opOutanieid u pacrpeeicHue
37IEKTPOHOB LIeHTpaIbHOro aroMa noHa [Cu(H20)s]%*. ITouemy 310t HOH okparuen, a Cu® B CuCl
- OecrBeTeH?

13. KakoBa snekTpoHHass KOHQUTrypanus aTtoMoB s31eMeHTOB 2b rpymmei? Kakue creneHu
OKHCIIeHUs OHU uMeroT? B dem 3akimouaercs ocoboe monoxkenue Zn, Cd u Hg B cemeiicTBe
MEePEXOJHBIX METAIIOB?

14. Kak u3MeHsieTCcs akKTUBHOCTh MeTa/uioB B psiay Zn — Cd — Hg? Kakue u3 3THX MeTaLuioB
PacTBOPSIIOTCA B XJIOPOBOJAOPOIHOM KHUCIOTE? B 4eM MOKHO pacTBOPUTH PTYTh?

15. Tuppokcun 1nmHKa — amdoTepHoe ocHoBaHue. [IpuBeauTe NpUMEpPHl PEaAKIHM,
MOATBEPKIAIOIINUX 3TO YTBEPKICHHUE.

16. IlpuBeaure mnpuMepbl KOMIUIEKCHBIX COEIMHEHMM LHMHKAa # Kaamus. KakoBbl
KOOPIMHALIMOHHBIE YHCIIA HEHTPAIbHBIX aTOMOB U F€OMETPHUSI KOMIUIEKCOB?

17. TlpuBenuTe HpUMepHl COEAMHEHHH, cogepxkammx Hgy?*, KoTopsle YCTOHYMBBEI TIpH
HOPMAaJbHBIX yCIIOBUAX? UTO mpoucxoauT npu Blaumojeictsuu Hurpata prytu(l) c: a) NaOH,
6) HzS, B) NH3'H20?

18. Kak mensieTcst pacTBOPUMOCTH Cylb(huaoB sneMenToB 2b rpynme1? Kakue cynbduasr MOXKHO
0CaJIUTh CEPOBOJIOPOAOM B KUCIION cpene?

19. Tlpemtoxkure crocod BBIACICHUS XJIOPUIOB IMHKA, KaIMUs U PTYTH U3 BOJHOTO PacTBOpa,
COJIEpIKalIero BCe TP COJIH.

TpeGoBanus K BHINOJTHEHHIO JIA00PATOPHBIX padoT

Kaxxapiii CTyIeHT BBITIOJIHSAET JIa0OpaTOpPHBIE PAaOOTHI COTNIACHO TPadUKYy.

[Ipexxae yeM MPUCTYNHUTH K paboTe B JIAOOPATOPHH, BCE CTYACHTHI JOJKHBI TPOUTH
WHCTPYKTaX IO TEXHUKE OE30MaCHOCTH W PACIHCATHCSA B KypHAJE MHCTPYKTAKA TEXHHKHU
0e30IMacHOCTH.

YcnemHoe 3aHATHE B J1a00paTOpUM  BO3MOXHO TOJIBKO B TOM Ciy4ae, €clid
MOJTOTOBUTHCS K BBIMOJNHEHUIO paboTel. [loaroroBka k paboTe MPOBOTUTCS B  Yachl
CaMOCTOSITENIbHOM paboThl. [lpM TOATOTOBKE HYXHO WCIOJNB30BaTh OMNHCAHHE paboT U
PEKOMEHIOBAaHHYIO JINTEPATYPY.

JIJis  BBITIOJTHEHUST JTA0OpAaTOPHBIX pabOT WCIOJB3YeTCs CHelHMalibHAs TeTpaiah -
7a00paTOPHBIN JKypHAJI, B KOTOPBIM 3aHOCATCS BCE pE3YyJbTaThl IMPOBEJCHHBIX OITBITOB.
JlaGopaTopHBIN KypHAIT SIBISCTCS JTOKYMEHTOM, YJIOCTOBEPSIONIUM BBITIOJHEHHE CTYICHTOM
naboparopHbix pabot. Ha TuTynapHOM nucte xypHana ykaseiBaetcs ®OUO, HOMmep TrpyIiisl,
y4eOHBIH rof1.

JIrobast mabopaTopHasi paboTa HAYMHAETCS C yKa3aHUS HOMEpa W Ha3BaHUS PaOOTHI.
[Tocne 3TOTO 3aUCHIBAOTCS UCIIOJIb3yEeMbIe IPUOOPHI M PEAKTUBBI, X0 paOdOThI, Pe3yabTaThl U
BBIUMCJICHMSI, 3aKaHUMBaeTcs JabopatopHas pabota BbBoAOM. [IpoOMpoYHBIE OIBITHI
Oo(OPMIISIFOTCSI B BUJI€ TaOMUIIBI, T/I€ YKA3bIBAIOTCS Ha3BAaHUE OMBITA, UCIOIb3yEeMbIE€ PEAKTUBHI,
HAOIIO/IEHUS], YPABHEHHSI XUMUYECKUX PEAKIIUI U BBIBO/I.



K pabore B nmabopaTopum AOMYCKAOTCS CTYACHTBI, KOTOpPhIE WMEIOT J1ab0paTOpHBII
YKYpHaJI, MOATOTOBICHHBIN K paboTe, N3y4niIH ONHCaHue paboThl, UMEIOT MPEACTABICHUE O XOe
BBITIOJIHEHUS paOOTHI.

Jnst nonmycka K pa®oTe CTYICHT JOJDKEH MMETh JIAOOPATOPHBIA KypHall C MPaBHIBHO
oopMmIIeHHOI NabopaTopHOi pPaboTOH. JOMyCK CTYIEHTOB K BBINOJHEHUIO JabOpaTOpHOI
paboThI MPOBOAUTCS MPENOAAaBaTEIeM IIyTEM YCTHOTO OIlpoca 1100 muckMeHHO. K BHIOIHEHNIO
TeKy1Iei 1abopaTOpHOI pabOTHI TOMYCKAIOTCS TOJIBKO T€ CTYACHTHI, KOTOPHIE:

- MPaBUIBLHO OOPMUIIN JaHHYIO padoTy;

- 3HAIOT Ha3BaHWE W IeJb PAOOTHI; NMOHUMAIOT CYIIHOCTh SIBICHHWA W 3HAIOT 3aKOHBHI,
KOTOpBIE JIeKAaT B OCHOBE JAHHOM paOOThl; MMEIOT YETKOE MPEJCTAaBICHHE, YTO M KaKUM
C1IocoO60M OYJIET BBITTOIHATHCA.

[Tocrme BwIONHEHUS W OQOPMIICHHS JTA0OpAaTOPHOW pPabOTBI CTYACHT JODKEH €¢
3aLIUTUTB.

K 3amuTe 1abopaTopHOii pabOTHI CTYACHT 00sI3aH:

- MPEAOCTaBUTh TOJTHOCTbIO O(OPMIICHHYIO J1abopaTOpHyI0 paloTy C 3amojJHEHHBIMHU
TabauIaMu, rpaukaMu, pacueTaMy U BBIBOJIaMU;

- 3HATh HEOOXOJUMBIN TEOPETUUECKUIM MaTepual;

- yYMETh KPaTKO paccKa3aTh O COJCPKAHUU MPOBEAEHHOTO UM SKCIIEPUMEHTa U 000CHOBATh
BBIBO/IbI, CACIIAHHBIC B 3aKTFOUCHUU;

- YMETh pelIaTh MPAaKTUICCKUE 33/1a4H 110 TEME JTaHHON paboThl.

3. Kpumepuu oyenxu:

Kpurepun Ouenka YpoBenb
Pabota BBINOJIHEHA U | «3aYTEHO» HOBBIIIEHHBIN
oopmIiIeHa B TIOJTHOM 00BEME, (MpoIBUHYTHIN) YPOBEHb
HOJTyYEeHbI HpaBUIIbHbIE

OTBETHl Ha JIOMOJHHUTEIIbHBIC
BONPOCHl  MperojaBaTeNis B
pamMkax JTAaHHOM TEMBI.
CtymeHT  ymeeT  pemiathb
MPAKTUYECKHE  3aJaHusl IO
TeMe paboThl 1 0OOOCHOBHIBATH
MIPABHJILHOCTH PEIICHUSI.

Pabora BBHITIOJTHEHA U | «3a4TE€HO» 0a30BbIi YPOBEHD
odopmIieHa B TIOJTHOM 00BEME,
HO JIOMYIIEHBl OIIUOKU MpHU
OTBETC Ha HOOIIOJIHUTCIIBHBIC
BONPOCHl  TIperojAaBarenss |
HE3HAUNTEIIbHBIE OINNOKH B
MPAKTHYECKHX 3a7a4ax.

Pabora BBITTOJTHEHA U | «3a4TCHO» MIOPOTOBEIA YPOBEHb
odopmIIeHa B TIOTHOM 00BEME,
C/IeTIaHbl MIPaBUIIHHBIE
BBIBOJIbI, OJHAKO, HMMEIOTCA
HEKOTOpHIC HapyIICHHS
TpeOoBaHUI MO OPOPMIICHHIO,
Harpumep, OLINOKHU B
oopmieHun rpaduKoB,
TablMll  WIM B 3aIllUCH
pe3yabTaTOB HW3MEPEHHUI.




ITocne yKa3aHus
HpernoaaBaTess TaHHBIC
HEJI0YEThI yCTpaHEHBI.
JomymeHsl  OmmMOKH — TpHU
OTBETC Ha JIOTOJHHUTEIILHBIC
BOIIPOCHI IpernoaaBaTes.
CryneHt  3arpynHsercs B
BBIIIOJTHEHUH ~ MPAKTHYECKUX
3aJJaHHii 10 TeMe Pa0OTHI.

Pabora BBIMTOJTHEHA U | «HE 3a4TCHO» ypOBeHb He chopMHUpPOBaH
opopmiieHa B HEIMOJIHOM
obObeme, HarpuMmep, HE
MMPOBCACHBI PacCuUCThL
HOrPEITHOCTEN WIN
IMPOBCACHBI HCIIPAaBUJIBHO,
OT/IEIIbHBIC PE3yJIbTAThI
HCBCPHEI, BbIBOIbI
3aKJIFOUCHHS HE
COOTBCTCTBYIOT HU3y4aCMbIM
SIBJICHUSIM, HUMEIOTCS

3HAYMUTENIbHBIE  OIIMOKH B
rpadpuueckux naHHbix. [locne

yKa3aHUs IpernoaaBaTess
OCHOBHBIE HEJI0YETHI
YCTpaHEHBI, rpaduKu
UCIIPABJICHBI. CryneHt

3aTpyAHACTCA B OTBETax Ha
BOIIPOCHI u BBITIOJTHCEHHUH
IMPAKTUYCCKUX 3aaa4.

Eciim  pabora coagep:kur 001bIIOC KOJMYECTBO OIIMOOK, TO CTYJAEHT ee
AopadaThIBaeT U 3alMINACT OBTOPHO.

Peiitunr: Kaxxnas BeinogHeHHas, 0(pOpMIICHHAs U 3alUIIEHHAs! CTYAEHTOM
naboparopHas paboTa oleHuBaeTcs B S5 OauioB. B mepBoM cemecTpe 3a
BBIMIOJITHEHUE M 3alIUTy JA0OpaTOpHBIX pabOT CTYAEHT MAaKCUMaJIbHO MOKET
nonydutb 65 OasmoB. Bo BTOpOM ceMecTpe 3a BBIIOJIHEHWE W 3alIUTy
7a00paToOpHBIX pPabOT CTYAEHT MaKCHUMaJbHO MOXET IMOJIy4uTh 65 0ansios.
JlononHuTenbHBIE OajuIbl CTYAEHT IIOJIyd4aeT 3a BBINOJHEHHE, O(OpMIICHHE U
3alUTY UHAUBUAYAJIbHBIX SKCIEPUMEHTAIbHBIX 3aaHHM.

4.1.2 Tlpumepbl pacyeTHbIX 32124

1. B cucreme XJIOpOBOAOPOJ — BOJIa UMEETCSI a3€0TPOIHBIA COCTaB, COOTBETCTBYIOIIMIA
conepxkanuto xnoposomopona 20.2 % (macc.). CrenmeHb TUCCOLMALMU XJOPOBOJOPOJA B
a3eoTponHOM pacTBope coctaBisieT 88 %. Paccuuraiite 3nauenume pH pactBopa, ecnu ero
notHocTh pasHa 1.10 T/ em®,

2. Paccuwmraiite maccy 15 % oneyma, koTopyro HEoOX0auMo 100aBUTH K 4.46 KT BOJIBI,
4TOOBI MOJIYYUTh PACTBOP C MACCOBOM J10Jieil cepHON KUCIOTHI paBHOU 4.7 % tmuioTHOCTHIO 1.035
r / cm®. Paccumtaiite pH momyd4eHHOTO pacTBOpa, MPUHSB, YTO CepHAs KUCIOTA MO MepBOii



CTYIIEHHU MOJIHOCTHIO AUCCOIMUPOBAHA, a 10 BTOPOU CTYNEHH SIBJISIETCS KUCIOTON CpelHEN CUIIbI
¥ XapaKTepu3yeTcs KOHCTaHTol aucconuamui Kay (H2S04) = 1.2 - 1072,

3. B 11 BomHOro pacTBOopa YKCYCHOH KHCIOTHI KoHieHTparmeid 0.01 mounb /1
comepxurcs 6.27 - 1021 wacTuii pacTBOpPEHHOTO BemlecTBA B BHJE MOJNEKYl U HOHOB.
PaccuuraiiTe paBHOBECHBIE KOHIIEHTPAIIMH YKCYCHOM KHUCIIOTHI, HOHOB BOJIOPO/Ia, alleTaT-HOHOB
Y 3HAUYE€HHUE KOHCTAHTHI JUCCOLUALMHN YKCYCHOM KUCIIOTHI.

4. PaccuuraiiTe 3Ha4eHUs KOHCTAaHTbl THUIPOJM3a, CTeNeHH ruaponu3za u  pH
pasbaBnenHoro pactBopa Hutputra ammoHus NH4NO2 npu temmeparype 22 °C. Honnoe
MpOM3BEJICHUE BOJbI paBHO | - 10, KOHCTAHTBI IHCCOLIMALUH Ka(HNO2) = 4.0 - 1074,
Kp(NHsOH) = 1.8 - 10°°,

5. Paccuuraiite mMaccy XJIOpHJia aMMOHHS, KOTOPYI HeoO0xoaumo 100aBuTh kK 0.5 1
BOJIHOTO PacTBOpa THUAPOKCHIAa aMMOHUs KoHieHTpamueid 0.05 moib /1, urodbr pH pactBOpa
ctai paBHbIM 8. CTeneHp IucCOUMaluu cou B pacTBope paBHa 90 %, KOHCTaHTa AUCCOLMALINN
Kp(NHsOH) = 1.8 - 10>,

6. Paccumraiite 3HaueHue pH BOZHOro pacTBOpa a30THCTON KHCIOTHI KOHIICHTPAIHCH
0.1 moub / 1. Paccumraiite, kakum craHeT 3HadeHue pH mpu mobasienuu K 1 J1 3TOro pacrBopa
0.2 monbs HuTputa Hatpus. CreneHs auccouuanuu coiu B pactBope paBHa 100 %. Koncranra
mucconmanmu Ka(HNO2) =5.1- 1074,

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

8. [Ilpomssemenme pacTBOpPEMOCTH cyibdara Kamemus IIP (CaSOs) =25 - 10°°.
PaccuuraiiTe 3Ha4eHre pacCTBOPUMOCTHU CONU B Boje. Paccunraiite, BO CKOJIBKO pa3 yMEHbBIIUTCS
pacTBOpUMOCTh KapOOHaTa KajdblUsi IO CPaBHEHUIO C II€pPBOHAYaJbHOM, eciu K 11
HACBILIEHHOTO pacTBopa KapOoHaTa Kanblus A00aBuTh 0.1 Monb cynbdarta marnusa. CreneHb
nuccoruanuu cynbdara maraus o (MgSO4) = 80 %.

9. Onpenenure, BeIMALET JU 0cagok, ecau cMemars 100 M 0.002 M pactBopa HUTpara
cepebpa n 300 mn 0.01 M pacTBopa kap6onata Harpus. TP (Ag2.COs) = 6.1 - 10712,

10. OmpenenuTte, BBINAAET JHU OCAAOK, €CIHM CMEIIaTh paBHbIE OOBEMBI PAcTBOpA,
coaepxamiero 22.2 v/ xmopuaa KajdbliMs H pacTBopa, cozepkaimiero 56.8 r/m cynbdara
narpus. IIP (CaSO4) = 6.1 - 10°. IlpumuTe, YTO BCE CONM B PACTBOPE AMCCOLMMPOBAHbI
MOJIHOCTHIO.

4.1.3 Ilpumepbl KOHTPOJIbHBIX padoT
BAPUAHT KOHTPOJIbHOM PABOTBI Ne 1
1o TeMe «OCHOBHBIE MOHATHUS U 3aKOHBI XUMUK»

1. Mpibsik 00pa3yeT Ba OKCHJIAa, MaccoBasi J0Js MBIIIbSIKa B KOTOPBIX COOTBETCTBEHHO
paBHa 65,2 u 75,7%. PaccunTaiiTe MOJIIIpHYIO MacCy SKBHBAJICHTA MBIIIbIKA B ’TUX OKCHJIAX.

2. O6wvém mapoB 0,2 r BemectBa npu 17 °C u naBnenun 101747 Ila paBen 48 wu.
PaccumnTaiiTe MOJISIpHYIO MacCy BEIIECTBA U MAacCy OJHON MOJIEKYJIBI 3TOrO BEIIECTBA.

3. IIpu pactBopenun 11,5 r cmecu amOMuHUA, MEIM U MarHus B COJSHOW KHCIIOTE
BBIIEMIIOCH 7 JT Ta3a, M3MepeHHoro npu Temrepatype 0 °C u masnennn 0,81-10° Ta.

4. HepacTBopuMBIii OCTATOK IEPEBEAEH B PACTBOP KOHLICHTPUPOBAHHOM a30THOM KUCIIOTOM.

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

BAPUAHT KOHTPOJIbBHOM PABOTBI Ne 2

o TeMme «PacTBopbi»

1. 3 400 r 50 % pactBopa H2SO4 BeimapuBanuem yaamwin 100 r Boasl. YUeMy paBHa MaccoBast
noiist HoSO4 B ocTaBmieMcst pacTBope.
2. BBIUMCIUTH OCMOTHYECKOE JIaBJICHHE pacTBopa, coaepikamiero 16 r caxapo3sl Ci2H22011 B
350 r Boasl pu 293 K. IlnotHOCTH pacTBOpa 1 r/mi.
3. Ckonbko Bojbl HyxHO npubaButh K 500 ma 0,1 M pacTtBopa MypaBbUHOM KHCIOTBI, YTOObI
CTEINEHb AUCCOLHUAIMH KUCIOTHI YTPOMIIACh?



4. PactBopumocts CaCOs3 mipu 35° C paBHa 6,9%10* /100 T Bozbl. BEMHCIHTE TPOU3BEICHNE
PacTBOPUMOCTH 3TOU COJIU.

5. Kakue u3 mepeuncineHHblx cojieii mojasepratorcs ruapoiusy: NaCN, KNOsz, KCIO? [ns
KOKJIOM U3 TUAPOIU3YIOIIMXCS COJIeW Hamucath YpPaBHEHHUsS] THUIPOJIU3a B HMOHHOW U
MoJIeKyJIsipHO# hopmax u Haiit pH ee 0,1 M BogHOTO pacTBOpA.

BAPUAHT KOHTPOJIbHOM PABOTHI Ne 3

o TemMe «XHUMHUS HEMETaJIJIOBY

1. C nosunwmii Teopuit BC u MO 00bsicHUTE CTpOEHHE U yCTOunBOCThL YacTui NO2*, H20.
2. Kakue yacTuIpl MpUCyTCTBYIOT NPU PACTBOPEHUU B )KHUJIKOW CEPHOM KUCIIOTE: a) a30THOM
KHCJIOTHI; 0) XJIOPHOW KHCIIOTBI; B) YKCYCHOM KHUCIOTHI; T') aMMHAKa.

3. Omnpenenute, MOTYT JIM OJTHOBPEMEHHO MPHUCYTCTBOBaTh B pactBope a) H2SeOs u Kl; 0)

H2SeOs u HzSe; B) H2SeOs u 157

BAPUAHT KOHTPOJIbBHOM PABOTHI Ne 4
0 TeMe «XUMUS METAJIOBY

1. Kak 1 moueMy U3MEHSIOTCS TEPMHUUECKasi YyCTOMUYUBOCTh, pACTBOPUMOCTb U KHCIIOTHO-
OCHOBHBIE CBOMCTBA B pAly TUAPOKCUIOB S-31eMeHTOB Il rpynmsi?

2. OOBSCHUTH XUMHU3M JIEHCTBUS CMECH KOHIIEHTPUPOBAHHBIX a30THOW U IUIABUKOBOU
KHCJIOT HAa METAJUTMYECKUE MOJIMOICH U BOJb(pam.

3. MOXHO JI1 CYUTATh COJIIMH (TOpU, XJopua u opomua Boiabdpama( V1), ecnu mist HUX
XapakTEepHbl HU3KHUE TEMIIEPATyphl IUIABICHUS W KHUIICHHUS, PACTBOPUMOCTh B OPTraHUYECKHUX
COEIMHEHUSX, JIETKas TUApoau3yeMocTh? [IpeanonoxuTe ncxoas U3 MPUBEACHHBIX IaHHBIX BUJ
cBs3u W-I' ¥ T KpUCTAIUIMYECKON PEIIETKU B ATUX IraJlOreHUIaX.

4. Ilo Benmumne pH = 12,4 myis HACBHILIEHHOTO pacTBOpa THAPOKCHUIA KaJbIMs
BBIYHUCIIUTH MPOU3BEICHUE PACTBOPHUMOCTH STOTO COCTUHECHHUSI.

4.1.4 Tlpumep BONPOCOB, 3a1aBaeMbIX HAa KOJLJIOKBHYMe

KosnokBuyM «XumMuveckasi TepMOJIMHAMUKA M KHHETHKA)

1. CopmynupyiiTe nepBblii 3aKOH TEPMOJIMHAMUKH. 3alUIINTE BhIpakeHue [-ro Hayana
TEPMOJIMHAMHKH.

2. Paccunraiite AH%9s cremyromux peakimii, ucrnonb3ys Tadmumaaele 3HadeHns ArH %08
COOTBETCTBYIOIUX BEIIECTB!

CrClyms) + Har) = Cras) + 2HCl )

2NOClr) = 2NO(r) + Clyr

Fe3O4cm) + COr) = 3FeOm) + COxr)

3. Iloyemy, B OTIAMYHE OT OHHTAJBIMU, JJII SHTPONUU BO3MOXKHO OINpeE/eTIeHue
abCOJIFOTHOTO 3HAYEHUs?

4. B peakumoHHbIH cocys i npoBeneHus peakiuu 2SOz + Oz — 2503 6bU10 BBEIEHO
1.5 mons / 1 nmuokcuma cepbl U 1 Moab /1 kucnmopoga. Yepe3 HEKOTOpoe BpeMsi CKOPOCTh
peakIMy yMEeHbIIMIAch B 6 pa3 1o CpaBHEHMIO C MepBOHAYaNbHOM. PaccunTaiite KOHIIEHTpaLKIO
JTMOKCH/Ia CEPHI B 3TOT MOMEHT BPEMEHHU.

5. Or xakux (akTOpOB 3aBUCHT KOHCTaHTa paBHOBecus? Kakum o0Opa3oM MOXXHO
WU3MEHUTHh COOTHOIIEHHE KOMIIOHEHTOB PEaKIMW, HaXOISIIUXCs B paBHOBecwu? Hammmure
BBID@KEHUS JUII KOHCTaHThl paBHOBecHs Ul ATHX peakuuid. He mpoBonus pacueros,
NPEJICKAKUTE, KaK H3MEHUTCS KOJWYECTBO HCXOJHBIX BEIIECTB B PABHOBECHM, €CIIH: a)
YBEJIMYUTH TEMIIEPATYpPY, 0) YBEIUUUTH JaBICHUE.

COq) + Clyr) = COClyy AH°<0

NH4NO3(s) = N20(r) + H20(r) AH>0

Ba%* (p) + SO4* (p-p) = BaSOu(s) AH®<0



Hxr + Clay = 2HCl AH®<0

KoanokBuym «CTpoeHne aToMa U XUMUYECKAasI CBSA3b)»

1. Yrto ompenensiercs npuHiunoMm llaynmu u npaBuinamu Xynna? IlpuBenuTe 37IEKTPOHHYIO
kondurypammo S, Cr, Ge, Br, Rb, Ti®* |, Fe**, P¥, maummas oT mnpemuiecTByIOImEro
0J1aropoTHOTO Ta3a.

2. OO6cynure cleayrolue OCHOBHBIC CBOMCTBA XMMHYECKHUX JJIEMEHTOB: aTOMHBIA paaHyc,
MIEPBBIA MOTEHIIMAJ MOHHU3AIIMU, CPOJCTBO K AJIEKTPOHY, JIEKTPOOTPULIATEILHOCTh. KakoBbI
OCHOBHBIC TEHJICHITNM U3MECHEHUS STUX BEITUYHH B TPYNIaxX U Mepruoiax?

3. IlpuBenure ocHOBHBIC MONOXKeHUs MeToAa ['mmnecru. [IpuMenuTe MeTos sl ompeneacHus
reomerpuueckorn koHdurypamuu Mmosekya NHsz, H20, XeFs, BFs, SOCI,. Kakosbl
orpann4eHus metona ['mmiecnu?

4. TlocrtpoiiTe sHepreTudeckue quarpamMmmbl MO CIeIyIONMX ABYXaTOMHBIX MOJIEKYJ U MOHOB:
Hz', Bez, Oz, CN’, ompenenute KpaTHOCTb CBSI3M B HUX; ISl HOHOB MPEIIOKUTE (HOPMYIIBI
M302JICKTPOHHBIX MOJICKYyJ. OmnpenenuTe, Kakue W3 YKa3aHHBIX HOHOB W MOJICKYII
napaMarHUTHBI.

BOl'lpOCbI K KOJUVIOKBUYMY IO TEME «XuMus HEIEPEXOAHBIX 3JIECMECHTOB»

1.  Kak wmenstorcs no rpymmne F-CI-Br-I: a) pamuycel atomoB, 0) MepBbIii MOTEHIIAAT
WOHM3AIHH, B) JIEKTPOOTPULIATEITHHOCTH aTOMOB?
2. Kak m3mensiercs B psagy HoO-HxS—-H:Se—-HzTe: a) mexxatomnoe paccrosaue H-DO, 0)

IPOYHOCTh CBs3H, B) yron H-D-H, r) nmongprocts cBszu, a) AfH°298? Kak mnomyuwaror 3tn
coequHEHUS?
3. Hanummre ypaBHEHHS pEakIMid W 3JICKTPOHHO-WOHHBIC YPAaBHEHUS NOJIYpEaKUUW JUIs
CJIEAYIOUINX MPOLIECCOB:

1) NH20H + KMnO4 + H2SO4 —

2) H3PO3 + KMnO4 —

3) NazAsO4 + KI + H.SO4 —
4.  Omnpenenure, Oynyt nmu coeaunenus onosa(ll) BoccranasnmuBate Bi(OH)s mpu pH = 14
ecmm m3ectHO, uto EO([SN(OH)6]?/[SN(OH)4]%) = -0.93 B; E°(Bi(OH)s/Bi) = -0.45 B. Otser
noxarepaute pacuetoM AEC. Hamuumire ypaBHenue peakuuu Bzaumozeiictus Na[Sn(OH)4] ¢
Bi(OH)s.

Bonpocs! k ko10kBUYMY «KOMIJIEKCHBIE COeIMHECHHD
1. Ilo Merony BaJEHTHBIX CBSA3€M NpPEACKaXUTE TUI THOpUAM3ALMM ATOMHBIX OpOUTajel
KOMILIEKcooOpa3oBaTenss M TeOMeTpUYecKylo  (opMy  CIEAyOIIUX  KOMIUIEKCOB:
terparuapokcoaypat(lll)-uon; karnon rexcaakpaamomunus(I11)
2. HapucyiiTe sHepreTHyeckyro AuarpamMmy pacuieryieHHbIX d-opOuTaneil u pacnpeneneHue
snexktponoB (TKII) s rexcaakakommiekcoB Cr? u Cr'®. CpaBHMTE ISl 9THX KOMIIIEKCOB:
a) BEJIMUMHY paclleruieHus, 06) tepmoauHamuyeckyto ycroitunocts (DCKII), B) kuHeTHuecKyto
YCTOWYMBOCTh (JIaOMJIBHOCTh, MHEPTHOCTH), I') MarHUTHbI MoMmeHT (Mb). Uto m3menurcs B
CTPOEHHUH 3TUX KOMILJIEKCOB, €CIIM BOJY 3aMEHUTh IUAHUA-HOHOM?
3. Ipurorornen 1 M mo xpomy pactBop coiu [Cr(H20)sCI]Clx. Omnpenenure 3HaueHue x u
BBIYUCIIUTE CTEIIEHb OKUCICHHS XpOMa, ecliu Ui ocaxkaeHus cepedpa uz 100 mn 1 M pactBopa
HUTpata cepedpa ObuIO H3pacxonoBaHO 50 M1 3TOrO pacTBopa.
4. K 0,1M pactBopy K2[Cu(CN)4], cogepxamemy, kpome Toro 0,1 mons/n KCN, npubasien
pacTBOp cyibuaa HaTpus. PaccuntaTs KOHLUEHTPALUIO CYIb(PHUA-HOHOB, IPH KOTOPOU CyJIb(H
KaJMHsI MOXXET BBINACTh B 0caZoK. [Ipom3BereHne pacTBOPUMOCTH Cysb(uaa KaaMus paBHO
3,6:10°2°,



Bonpocs! K KOJIOKBHYMY 110 TeMe «XHUMHUSI NTepPeX0IHbIX 3JIeMEeHTOB»

1. KakoBa snekTpoHHas KOH(Urypaius aToMoB 3jeMeHTOB 6 rpymnmnel? Kakue crenenu
OKucIeHusa oHu uMeror? IlpuBennure npuMepsl COOTBETCTBYOIMX coequHenuit Cr, Mo, W.
2. Kakue koopauMHAIMOHHBIE 4YMCIa XapakTepHbl Uil 3jieMeHToB 4 rpynnsl? IlpuBennte
npumepsl komriekcoB Ti(IID), Ti(IV) u Zr(IV), cymecTByromux B TBepa0ii (paze u B pacTBope.
3. Hanummunre ypaBHeHus peakuui, MCNOJIB3Ys I KaKIOro IpPEBpallleHHs] MHUHHUMAJIbHOE
YHCIIO CTAJUM, YKaXKUTE YCIOBUS UX IIPOBEICHU:

MgCl2 p., — MgCO3z — MgO — Mg

BaCl, — BaSO3 — BaSO4 — BaS — BaCl

Al — Na[AlI(OH)4(H20).] — Al(OH);— KAI(SO4)2-12H,0
4. Paccmorputre auarpamMmy Jlatumepa gns xpomMa U OOCyIUTE  OKUCIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE CBOWCTBA COEIUHEHMM XpoMa B CTENEHAX OKUCiIeHus 1+2, +3, +6. B kakux
YCIIOBUSIX, U KaKMMM peareéHTaMM MOXHO BoccTaHoBUTh M okuciauth Cr(IlI) B pactBope?
Hanummre ypaBHenust peakuuil. KakoBel npoayktel BocctanoBieHuss Cr(VI) B kucioi,
IEJIOYHOM cpejie U IPHU CIUIaBJICHUU?

4.1.5 Ilpumep BONPOCOB, 3a1aBaeMbIX IIPH 3aIUTE JAOOPAaTOPHBIX padoT

1. KakoBa »snexkTpoHHas KoH(purypauuss aromMoB XxajabkoreHoB? Kakue creneHu
OKHCIICHHSI XapaKTepHBI s 3THX dyeMeHToB? [lpuBenure mnpuMepsl COCTUHEHHH STHX
3JIEMEHTOB B PA3JIMYHBIX CTEIEHAX OKHUCIICHUS.

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

a) paJnychl aTOMOB,

0) mepBbIil MOTEHIMA HOHU3AIIHH,

B) 2JIEKTPOOTPULIATETLHOCTh AaTOMOB?

3. Uro Takoe amnorpomnus u nonumopdusm? Kakue amioTponHble U MOIUMOpPQHBIE
MoUpUKAMK KUCI0poaa U cepbl Bol 3Haete? Kak nx momyuarot?

4. Kak MeHSIOTCS (U3MYECKHe W XMMHUYECKHE CBOMCTBAa IMPOCTHIX BEIIECTB B PSIy
0O-S-Se-Te?

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

a) MexxaToMHoe pacctosiHue H-9,

0) MPOYHOCTH CBSI3U,

B) yron H-O-H,

T') OJIAPHOCTD CBA3H,

1) AfH°298?

Kak nmomyyator 3Tu coenHeHus?

6. Kak u3MeHsI0TCSI KUCIIOTHBIE CBOMCTBA PaCTBOPOB B BOJIE B PAIY

H>S—H>Se-H)Te?

7. Kak u3MeHSIOTCS BOCCTaHOBHUTENbHBbIE cBoiicTBa B psagy Ho0-H2S—-H.Se-H:Te?
[TponsumocTpUpyHTE 3Ty 3aKOHOMEPHOCTH IIpUMepaMu XuMudeckux peakmuii HoO un HoS.

8. Kak U3MeHSI0TCS KUCIOTHBIE U OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA B psiiax
okcu1oB (SO2 - Se02 - TeO , SOz - Se03 - TeO3) U COOTBETCTBYIOIMIUX KUCIIOT.

9. KakoBo »351eKTpOHHOE CTpoeHHe CyIb(hUT, OMCYyIb(UT U cyTbhaT-HOHOB?

10. KakoBo cTpoeHHME NpPOAYKTOB 3aMEIIEHUS B CEPHOM KHCIIOTe: MOJUCYJb(}aThI,
rajloTeHaHTHJIPHJIbI, IEPOKCO-KUCIIOTHI.

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

12. OcymiecTBUTE XUMHUUECKUE MPEBPAILCHNUS, UCIIONB3YS] MUHUMAJIbHOE KOJIMYECTBO

CTaJTHIA:



CaS04—S—S0CIl,—K5S,07
FeS;—H2S04—H2S,08—Na2S203—NazS406

4.1.6. IlpumepHbIe TeMBbI IKCIIEPUMEHTAIBbHBIX (HCCJIeI0BATEIbCKHX) 32124

1.

2.

10.

11.

12.

13.

14.

DKCTIepUMEHTAIBHO JI0Ka3aTh, 9YTO OyQepHas eMKOCTh pacTBOpPA YBEIHMUMUBACTCS MPU
YBEJIMUYEHUU KOHIIEHTPAIIMX KOMIIOHEHTOB.

DKcrepuMEeHTAbHO JI0Ka3aTh, 4yTo Oy(depHas eMKOCTh pacTBOpa MakCHUMalbHa HpU
CTEXHOMETPUYECKOM COOTHOIIEHUU KOMIIOHEHTOB.

Hcnonbs3yss HeoOXOaUMbIC CIPABOYHBIC JAHHBIE M OIMPEIEINB IKCIEPUMEHTAIHHO
tertotel pactBopenuss KCI, KBr, Kl, onpenenuTs TEIIOTH THIpaTAIlMK T'aJ0reHU/I-
noHOB. OOBSCHUTH UX 3aBUCHMOCTh OT HOHHOTO Paanyca.

Hcnone3yss HeoOXoauMble CIPAaBOYHBIC JAHHBIE M OIpPENEINB SKCHEPUMEHTaIbHO
terotel  pactBopenust LICI, NaCl, KCI, ompenenuts TemioTsl TuapaTaiuu
KaTHOHOB. OOBSICHUTH WX 3aBUCUMOCTh OT HOHHOT'O pajanyca.

OnpenenuTh TEIIOTY HEUTPATN3alUN YKCYCHON KUCIIOTHI CHJIBHBIM OCHOBAaHUEM TIPU
pa3IMYHBIX KOHIIGHTpAIMSIX KHUCIOTHL. [lo MONy4YeHHBIM JaHHBIM PpaCCUUTATH
TEIUIOTY JTUCCOLMAIINU YKCYCHOM KHCIIOTHI.

Onpenenuth TEMJIOTY HEUTpanM3allM aMMHaKa CHIBHOM KHUCJIOTOM TMpU €ro
Pa3IUYHBIX KOHIICHTpPAIUSAX B BOJHOM pactBope. [lo MOMydYeHHBIM JTaHHBIM
paccuuTaTh TEIJIOTY AUCCOLMALIMY BOJAHOTO PACTBOPA aMMHUAKa.

[TocTpoUTh KHHETHYECKYIO KPUBYIO JIJISl PEAKIIUU PA3JIOKCHHSI TICPEKUCH BOJIOPO/IA B
MPUCYTCTBUHM IHOKCHJIA MapraHila, OMPENeNIUTh MOPSA0K peakiuu (Kak MHHHUMYM
JBYMsI METOJaMH) M KOHCTaHTY CKOpPOCTH. lIpe/ioKHTh BO3MOXHBIA MEXaHU3M
peakiuu. B nureparype MMeErOTCS aHHBIE O TOM, YTO B TMPUCYTCTBUU 2%-HOi
¢dochopHOIi  KHCIOTBI CKOPOCTh  PA3JIOKEHHUS TEPEKUCH  BOAOPOAA  PE3KO
3amesieTcs. [IpoBepsTe 3T0O yTBEpKIEHUE SKCTIEPUMEHTAIIBHO.

OnpenenuTh MOPSIOK PEAKIIUU Pa3lIOKEHUS TMEPEKUCH BOJOPOAA B MPUCYTCTBHU
pactBopa muxpomara kaius mo pearenty (H:02) u xarammsatopy (Cr07%).
[TpeIoKUTh BO3MOXHBIA MEXaHWU3M peakiuu. V3ydnte BIWSHHE TeMIepaTyphbl Ha
CKOPOCTH MpOIlecca U BEIYUCIUTE YHEPTHIO aKTUBAIUH.

B nuteparype coo0ranock, uto xyuopuabl meau U kenesa (40% CuClz u 20% FeCls)
YCKOPSAIOT pa3liokeHue Mepekucu Boaopoxaa. [IpoBepbTe 3TH cooOIIeHUs, TPOACTIaB
HE0OXOAUMBIN SKcriepuMeHT. O0Iadar0T JIM AaHAJIOTHYHBIM JACHCTBUEM CYJIb(aThl UITN
HUTPATHI TEX K€ DIIEMEHTOB?

Hcnonp3ys cripaBoYHBbIE aHHBIE O TerioTe oopa3zoBanus 0,2 M pacTBopa COJISTHOU
KUCTIOTBI, W TPOBEAS HEOOXOAUMBIA OJKCIEPUMEHT, OMPEACIUTh OSHTATBIHUIO
o0pa3oBaHUs XJIOpUAA MarHusl.

OnpenenuTth TEIJIOTY TUAPATAIIMN HOHA KaJHsl 110 CIIPABOYHBIM JaHHBIM 00 HEPTUSIX
KPUCTALINYECKON PEIISTKH XJIOPH/Ia KIS U XJIOPUIAa MarHus, TEIUIOTE THIPATAIHN
MOHA MarHus ¥ MPoBe/isi HEOOXOJUMBIN YKCIIEPUMEHT.

OnpenenuTh TIVIOTY THAPATAIIMN HOHA HATPHUS MO CIIPABOYHBIM JJAHHBIM O TEILIOTaX
oOpa3oBaHus Cynb(aToB HATPHUS W MarHus, TEIUIOT€ TUApATAllMd MOHA MarHus U
IPOBE/I HEOOXOAMMBIN IKCTICPUMEHT.

[To 3aBUCHMOCTH CKOPOCTH PEaKIMK B3aUMOJICUCTBHUS TBEPAOro KapOoHaTa HATPHS C
COJITHOM KHCJIOTOM OT KOHIICHTPAIMU KHCJIOTHI OMPEJICIUTh IMOPSAIOK TI0 HOHY
BOJIOpoJa (KaKk MUHIUMYM JBYMsI METOJIaMH1 ) M KOHCTAHTY CKOPOCTH JIaHHOM peakiny.
[Toctponuth Tpaduk 3aBUCUMOCTH CKOPOCTH PEaKIUU B3aWUMOJICHCTBHS TBEPIOTO
KapOoHaTa HATpUS C COJSHOW KHCIOTOM OT TeMIeparypbl (HE MeHee 5 TOueK),
OTIPE/ICITUTE YHEPTHIO AKTUBAITUH JIAHHOW PEaKITUH.
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[To 3aBUCMMOCTH CKOPOCTH PEAKIIMU B3aUMOICHCTBUS MAarHusi ¢ CEPHOM KUCIOTOM OT
KOHIIGHTPAIlMK KHUCJIOTHI OMPENETUTh MOPSA0K MO0 HMOHY Boaopoda (Kak MUHUMYM
JBYMsI METOIaMH) U KOHCTAHTY CKOPOCTHU JaHHOW PEaKIIHH.

[Toctpouth Tpadmk 3aBHCHMOCTH CKOPOCTH PEAKIIMH B3aMMOICHCTBHS AITFOMHUHUS
(MarHus) ¢ COJIIHOM KHCIOTOM OT TeMIlepaTryphl (He MEHee 5 TOYeK), ONpelesiuTh
SHEPTUI0 aKTUBAILIMH JIAHHON PEaKlUu.

[To 3aBUCUMOCTH CKOPOCTH peaKIMU B3aUMOJICHCTBUS THOCYIb(aTa HaTpHsl C CepHON
KHCIIOTOM OT KOHIIEHTPAIMU KHUCIOTHI M THOCYJb(aTa HATPUS ONPEICIUTh MOPSIIOK
peaxkuu Mo UOHY BOJIOPO/a U THOCYIb(aT-MOHY (KaK MUHUMYM ABYMSI METOAAMH) U
KOHCTAHTY CKOPOCTH JaHHOM peaKilnu.

[IpennoXkuTh  METOOUKY  OKCHEPUMEHTAIbHOTO  OMpEeNieHUs  KOHCTaHTHI
JIUCCOITUAIIMN YKCYCHOM KUCIOTHI.

[TpenoXuTh METOAMKY M IMPOBECTH aHAIIM3 CMECH, COJEprKallleil MeTalInyecKue
MarHuil ¥ aJlFOMUHUK, C LEIBI0 ONPEACIICHUS €€ KOJIMYECTBEHHOTO COCTaBa.
[TpennoXuTh METOAMKY M MPOBECTH aHAIIM3 CMECH, COJEprKallleil MeTalInyecKue
[IMHK ¥ aJIIOMUHUH, C IIEJIbIO ONPEICIICHHS €€ KOJIMUYECTBEHHOT'O COCTaBa.
[TpennoXuTh METOUKY U MIPOBECTU aHAIU3 CMECH, cojepxKalleld kapOoHaT HATPUs U
HUTpPAThl HATPUS U KaJUs, C IEJIbIO OTPEICTICHUS €€ KOJIMUYECTBEHHOTO COCTaBa.
[TpenoXuTh METOJUKY U MPOBECTH aHAIM3 CMECH, COJepKallel kKapOoOHAT HATPUS U
TUAPOKApOOHAT HATPHS, C IIEIBI0 ONPEICIICHUS €€ KOJIMYSCTBEHHOTO COCTaBA.
W3yunth peakiuio HEUTpalu3aldd COJSHOW KHUCIOTHI IIEJI0YbI0 B TMPUCYTCTBUU
CHUJIBHOTO JJICKTPOJUTa (XJOopuja HaTpus, Cylbdara HATpus) NMPU KOHLEHTPAIUU
cuibHOTO 3ektponuta 0,1; 0,5; 1M. OOBSICHUTH BIMSHUE CHIIBHBIX 3JIEKTPOJIUTOB
Ha BEJIMYUHY TEIUIOBOTO 3 dekTa.

Onpenenute SHTANBIMKU  B3aUMOJICHCTBUSL  CONieH  THIpoKapOOHaTa HaTpus,
muruapodocdara HaTpus, TuapodochaTa HATPHUS C CONSTHONW KUCIOTOW U IETIOYBIO B
3aBUCHMOCTH OT KOHIIEHTpauuu. Caenaite BHIBOABI 110 OJYYEHHBIM pe3yJibTaTaM.
Onpenenure >HTAIBIUM B3aUMOJCHCTBUS coyiell kapOoHaTa HaTpus, KapOoHara
KaJbIusl, KapOOHATa MarHUs C COJISTHOM KHUCIIOTOM B 3aBUCHUMOCTH OT KOHIICHTpAIlUU
KHUCJIOTHI. CrienaiTe BHIBOBI 110 TIOJYYCHHBIM PE3yJIbTaTaMm.

Omnpenenure HSHTAIBIHMIO HEWTpPAIM3allMd  CPABHUTEIBHO  MallOpPACTBOPUMOIO
OCHOBAaHUSI THUIPOKCHAA KaJblUsl, B3SB JJIs OSKCIEPUMEHTAa HEKOTOPHIM 00beM
HACBIIIEHHOTO0 pacTBOpa M HaBeCKy BewlecTBa. Kakue pe3ynbTaThl MOXKHO MOITYYUTh
W3 YUCJICHHBIX 3HAYEHUH JIBYX SHTAIBIIMN HEUTPpAIU3aLUKN — HACBIIEHHOTO pacTBOpa
Y KPUCTAJUIMYECKOTO BellecTBa?

OrnpenenuTte SHTATBINI0 HEUTPATU3alNKA KPUCTATUYECKON CO/Ibl U €€ HACBIIIEHHOTO
pacTBopa. Kakue BBIBOJBI MOXKHO ClI€TIaTh U3 PE3yIbTAaTOB KCIIEPUMEHTA?
Ornpenenurte SHTATBIUU B3aUMOJIEHCTBUS ¢ KMUCIOTOM O€3BOJIHOTO U JIECATUBOIHOTO
kapOonata HaTpusa. Kakue BBIBOJBI MOXHO CJeNaTh U3 IMPOBEACHHOTO
JKCHepUMeEHTa?

Ornpenenurte >HTANBIUU PACTBOPEHUS HUTPATOB HaTpusl, Kanus U ammoHus. Kakue
BBIBOJIBI MOKHO CJI€JIaTh U3 MPOBEIACHHOTO dKCIIEPUMEHTA?

[IpensioxkuTe METONUKY OINPEACICHUS HTAIBINKN HEHUTpaTu3allid MHOTOOCHOBHBIX
KucIoT: ¢dochopHOr, OOpHOM, ITUMOHHOW, IMaBesneBo. CrenmaldTe BBIBOABI W3
MOJIyYEHHBIX PE3YJIbTATOB.

4.1.7. llpuMepHBIe TeMbI CHHTE30B

el N

XuUMHUA HEMETALIOB

Xiopar Kaus.
XJlI0pHas U3BECTh
Tuocynbdar HaTpust
ConsiHast KUCIoTa



5. A3oTHas KucCIO0Ta
6. Bypa
7. bopnas kuciaora
8. Okcanar Kanus
9. Jluokcuj CBHUHIIA
10. Nomun ceunma (II)
11. Jlekarunpat cyiabdara HaTpUs
12. Okcun onoga (II)
13. AnroMoKaJneBble KBACIIbI
14. AnroMoaMMOHUKMHBIE KBACIIEI
15. Mox
16. Kap6onar csunna (II)
XuMusi MeTAJIOB
[Tupodopnoe xene3o
Maaxur
Kap6onat kagmus(II)
Okxkcanar mapranua (II)
Cyabdar Terpaammuamesu (11)
Xpowmar Kanus
Terpaxnoporuukar(Il) ammonust
I'excanutpokobanbrar(Ill) HaTpHs
JIBoliHas HUKEIb-aMMOHUIHAS CEPHOKHUCIIAs COJIb
. XpOMOKaIH1eBble KBAaCIIbI
. Oxcup xpoma (V1)
. 'exca(tuormanaro)xpomat(Ill) kamus
. Kap6onar xo6anbra (II)
. buc(cynsdaro)kynpar(ll) ammonus
. Xnopun rekcaammuaaukens (11)
. TerpaiionommtomOaT Kanus
. Oxcua menu (I)
. Conms Mopa
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4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl IPOBEACHUS HpOMeHCYTO‘IHOﬁ aTTeCTallum.

JUis  OLEHKM 3HaHWM, YMEHUH, HaBBIKOB M (WIM) OIbITa JAESITEIbHOCTH,
XapaKTepU3YyIOMUX 3Tanbl (HOPMUPOBAHHS KOMIIETEHIIMH B INPOLECCE OCBOEHUS AMCLUIUINHBI
«lIpakTUKyM 1O HEOPraHWYECKOM XWMHH», NPOBOJUTCS IPOMEKYTOUHAs aTTECTAllUs B BHJIE
3aueta (1 u 2 cemectp).

4.2.1 OueHo4YHbIe CPEACTBA /ISl IPOBEACHHUS 3a4eTa:

B coorBerctBun ¢ IlonmokeHHMEM O MPOBEIEHUM TEKYILErO0 KOHTPOJIS YCIIEBAEMOCTH U
IPOMEXYTOUHOM arrecranuu oOydaromuxcs Kyol'Y u ero ¢unmanoB - 3aueTsl BBICTaBISIOTCS
[0 pe3yjibTaTaM YCIEUIHOTO BBIMOJHEHHUS CTYJCHTaMHU JIaOOpaTOpPHBIX padOT, KOHTPOJIBHBIX
paboT 1 KOJUIOKBLYMOB.



KoHTponb ocBoeHUsT OUCHUIUIMHBI W OIEHKa 3HaHWM oOyyarolmuxcs Ha 3ayeTe
MPOU3BOJAUTCS B COOTBETCTBUMM C llojokeHHMEM O TMPOBEACHUU TEKYIIEro KOHTPOJIsS
yCIEeBaeMOCTH M MPOMEKYTOUHOM aTTecTtanuu odyuatoumxces Kyol'Y u ero punuanos.

Kpurepuu Onenka YpoBeHb
OTBeT NONHBINA, TPABMWIBHBINA, CAMOCTOSITENILHBIH, «OTJINYHO MOBBIIIICHHBIA
MaTepHal U3J0KEH B ONPEICIICHHON JIOTHUYECKON (TIPOIBUHY THII)
MOCJIEI0BATEILHOCTH IEMOHCTPUPYETCS YPOBEHB

MHOTOCTOPOHHOCTb MOJIXO0/I0B,
MHOT'0ACTIEKTHOCTh 00CYXI€HUS TIPOOIEMBI,
YMEHHE apryMEHTHUPOBAaTh COOCTBEHHYIO TOUKY
3peHusi, HAXOUTh IyTH PEIICHUS
MO3HaBaTENIbHBIX 3a7a4, YCTaHABIMBATh
MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXY
CTPOCHHUEM, CBOWCTBAMH U MPUMEHEHHEM
BEIIIECTB, B JJOTMYECKOM PACCYKICHHHU, PEIICHUH
3aJa4u, rpa)uIecKux MOCTPOCHHUAX HET OMINOOK,
3ajaua perieHa pairoHaIbHBIM CII0cO00M

JlaH MOJHBIH, IPaBUIBHBII, CAMOCTOSTEIIbHBIIH «XOPOLIO» 6a30BbIif ypOBEHb
OTBET HA OCHOBE M3YUYCHHbIX ITOHITHH,
KOHIETIIUH, 3aKOHOMEPHOCTEH, HO JIOIY CKAFOTCS
HECYIIIECTBEHHbIE OLIMOKU B PEIICHUH 3a]1a4.

JlaH MONHBII OTBET, HO MPHU 3TOM €CTh «yZAOBJIETBOPUTEIHHO» MOPOTOBBIN
CYILIECTBEHHbIE OLIMOKH YKa3bIBAIOLUE HA YPOBEHb
HEYMEHHUE UCNOJIb30BaTh TEOPETUUECKUE 3HAHUS
Y YMEHUS IPU PEIICHUH MTOCTABJICHHBIX 3a/a4.
JlanHbie po0esbl B 3HAHUSX HE NPENSTCTBYIOT
JabHeleMy o0y4yeHHIo.

OtBeT 0OHapy>KMUBaeT HE3HAHUE OCHOBHOTO «HEYAOBIETBOPUTEIHLHO) meHee 50%,
(TTOporoBoT0) copepKaHus yueOHOT0 MaTepraia YpOBEHbB HE
copMHpOBaH

OneHouyHble CpeACTBa JUIsl MHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BEHIOUPAIOTCA C YYETOM UX WHAMBUIYATbHBIX ICUXO()U3UYECKHX OCOOEHHOCTEH.

— Npu HEoOXOJUMOCTHM HMHBAIMJIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
310pOBbs TPENOCTABIIAETCS JOMOJIHATEIBHOE BPEMsI ISl IOATOTOBKU OTBETA HA DK3aMEHE;

— P NIPOBEJICHUU NPOLIETYPhl OLICHUBAHUSI PE3YJIbTAaTOB 00yUYEHNS MHBAINUJIOB U JIULL C
OTpaHMYEHHBIMH BO3MOXHOCTSIMHU 30POBbsI IMPEAYCMATPUBAETCSA UCIIOJIB30BAHUE TEXHUYECKHX
CPEJCTB, HEOOXOAUMBIX UM B CBS3H C UX UHJIUBUIAYaJIbHBIMUA OCOOEHHOCTSIMU,

— IIpU HEOOXOIMMOCTH JJIs1 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U UHBaJWAOB IIpOLlelypa OLIEHUBAHUS pE3ylbTaTOB OOYyYEHHUS 1O JUCHUILUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oueHuBaHusl pe3yJbTaTOB OOYYEHHs] WHBAJIUAOB U JIMIl C OTPAHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSl 1O JUCHMILIMHE (MOAYNIO) MpEeAycMaTpUBAaeT MPeOCTaBlIEHUE
uHpopMmanuu B (opMax, AJANTUPOBAHHBIX K OTrPAaHMYEHHUSIM HX 370POBbS U BOCIPHUATHUS
uH(popMauu:

JUia U1 ¢ HapyLIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JIjig U1 ¢ HapyIIeHUSIMU CyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOI' O TOKYMEHTA.

JUig U1 ¢ HapyLIeHUsIMA OIIOPHO-JBUTATEIBHOTO alapara:



— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyarouuxcsi.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4eOHOM JIMTEPATypPbl, HEOOXOAUMOM
JJIs1 OCBOEHHS M CUMILIUHBI.

5.1 OcHoBHas JiuTEepaTypa:
1. Heopranunueckas xumusi. YueOuuk./ A.B. [lleBenbkoB, A.A. JIpo3nos, M.E. Tamm; mosa.pen.
A.B. IlleBenbkoBa.- M.: JJaboparopwust 3nanwmii, 2021.-586 c. ISBN 978-5-00101-029-6
2. Heoprannueckas xumus. [Ipaktukym/ E.M. Apnamnukora, E.JI. Jlemunosa, B.A. Anemun;
nox pen. A.B. IlleBenskoBa. M.: Jlabopatopus 3nanuii, 2021.-473 c¢. ISBN 978-5-00101-031-9
3. Heopraauueckas xumus. Bonpock! u 3amauun / E.B. Kaprniosa, E.W. Apnamnnkosa, I'.H. Ma3o
u 1p.; nox pen. A.B. HlesenskoBa. M.: JIabopatopus 3nanwmii, 2021.-174 c¢. ISBN 978-5-00101-
030-2

4. AxmetoB, H.C. O0mas 1 HeopraHudeckas XuMus [DJIeKTpOHHBIN pecypc] : yued. —
OnektpoH. naH. — Cankt-Ilerepbypr : Jlawp, 2014. — 752 c¢. — Pexum poctyma:
https://e.lanbook.com/book/50684

5. 'punByn, H. Xumust anemeHToB: B 2 T. (KOMIUIEKT) [ DIEKTPOHHBIN pecypce] : cipas. /
H. I'punByn, DpHiio A.. — DnekTpoH. 1aH. — Mocksa : M3natensctBo "JlabopaTopus 3HaHuit",
2017. — 1348 c¢. — Pexum nocryna: https://e.lanbook.com/book/94157

6. Heopranmueckas xumusi: B 3-x tomax/ Ilox pen. FO.[. TperpsikoBa: T1: ®dusuko-
XUMHYECKHE OCHOBBI HEOPTaHWYECKOW XUMUU: YUeOHHMK Ui CTYyH. BbICHIL.Y4eO. 3aBeleHuit/
M.E. Tamm, FO. 1. Tpetrsakos; - M: Uznarensckuii neHTp «Axagemus», 2004. — 240c.

7. Heopranuueckass xumus: B 3-x tomax/ Ilog pen. FO.Jl. TperbsakoBa: T2: Xumus
HETEPEXOIHBIX JJIEMEHTOB: YUEOHHWK i CTy[. BbiculyueO. 3aBeaeHuit/ A.A. Jposnos,B.I1.

3nomanos, I"H. Mazo, ®.M. Cnupunonos; - M: Usnarensckuii neHtp «Axagemus», 2004. —
368c.

8. Heopranuueckas xumust: B 3-x tomax/ Iloxg pea. FO.Jl. Tperbskoa: T2: Xumus
nepexoaHbIX ieMeHToB KH.1: YueOnuk ans ctyn. Beicul.yued. 3aBenenuit/ A.A. [Ipo3nos,B.I1.
3nomanos, I H. Mazo, ®.M. Cnupuznonos; - M: Uznatensckuil nentp «Axaaemus», 2007. —
352c.

9. Heoprannueckast xumus: B 3-x tomax/ Ilog pen. FO.Jl. TperpsakoBa: T2: Xumus
nepexoaHbIX ieMeHToB KH.2: YueOuuk mns ctyn. Beicul.yued. 3aBenenuit/ A.A. [Ipo3nos,B.I1.
3nomanos, I H. Ma3zo, ®.M. CnupuaoHos; - M: U3natensckuil neHTp «Akagemus», 2007. — 400
c.

10. IIpakTukyM 10 HEOpraHU4YeCKOH XuMHUM: Yuel. mocodue Ajs CTy . BBICII. y4eO.
3aBenenuii/ B.A. Anemun, K.M. Jlynaesa, A.. XXupos u ap.; [lox pen. F0./]. TpetbsikoBa — M.:
U3 natenscknii eHT «Akagemusy», 2004. — 384 c.

11. Apnamnukosa, E.M. COopHUK 3a1a4 10 Heopranmuecko xumuu [Tekcrt] : yuebHOE
nocobue st cryaenToB / E. U. Apmamuukoa, I'. H. Mazo, M. E. Tamwm ; mox pexn. 0. JI.
TperpsikoBa. - M. : Akagemus, 2008. - 208 c. - (Bricmee npodeccuonampHoe oOpa3oBaHHE.
EctectBenHbIe Haykn). - bubmuorp.: ¢. 206. - ISBN 9785769538797.

12. 3aiineB O.C. 3agaun, yrpaKHEHHS. © BOIIPOCH! IO XUMHH: Y4eO. TocoOue /sl By30B.
— M., Xumus, 1996. —432 c. - ISBN 5 - 7245 - 1008 -1

13. Ceupunos B.B., ITonkoBuu I'.A., Bacunsesa .M. 3agauun, Bonpockl u yrpakHEHHUS
o oomeit u Heopranuveckor xumun. /MuHCK «YHuBepcuTeTckoe», 1991. — 350 c.


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

14. ObOmas m HeopraHudeckas Xumus [TekcT] : ydyeOHWUK yUIsi CTYACHTOB XHUMHKO-
TeXHOJOrn4ecknx By30B : [B 2 T.] . T. 1 : Teoperudeckne ocHOBBI xumMuu / mop pea. A. O.
BopoObeBa. - M. : AkanemkHnura, 2004. - 371 c. - (YueObnuk 1151 By30B). - ISBN 5946281291.

15. Obmas u Heopranmueckas xumus [Tekct| : ydeOHUK AJisi CTYIEHTOB BY30B : [B 2 T.] .
T. 2 : Xumudeckue CBOMCTBA HeOopranudeckux BemiecTs / [A. @. BopobseB u ap.] ; mox pen. A.
®. BopobbeBa. - M. : Akanemknura, 2007. - 544 ¢. - ABTOpHI yKa3aHbl Ha 000POTE THUT. JIUCTA. -
bubmuorp. : c. 543. - ISBN 5946282565.

16. baraeBa, E.B. 3agaun u ynpaxnenus no oouieir xumuu [Tekct] : yue6HOe mocobue
JUISL  CTYJEHTOB  KJACCHUECKUX  YHUBEPCUTETOB, OOYy4YaIOIIUXCS MO  HEXMMHYECKUM
cneuuanbHocTsM / E. B. baraea, A. A. bynanosa ; mox pea. C. ®@. Jlynaesa ; Mock. roc. yH-T
uM. M. B. JlomonocoBa, Xum. dak. - M. : Axagemus, 2010. - 156 c. - (Bwicuiee
npodeccuonanbHoe oOpa3oBanue. EctecTBenHsle Hayku). - bubmumorp.: c. 154. - ISBN
9785769568978.

5.2 JlonostHUTe/IbHASI JINTEPATypa:

1. CyBopos, A.B. Obmas xumust [Tekcr] : yueOHHK IS CTYACHTOB By30B / A. B.
CyBopos, A. b. Huxonsckuii. — CII6. : Xumuzaar, 2000. - 623 c. : ui. - (Y4eOHUK 1715 By30B). -
bubmuorp.: c. 593. - ISBN 5938080045

2. CyBopos, A.B. Bomnpocs! 1 3a1aun no obuieit xumun [Teker] : yueOHOe mocodue
IUist cTyieHToB By30B / A. B. CyBopos. - CII0. : Xumuzgar, 2002. - 304 c. - (YueOHuUK 115
By30B). - ISBN 5938080258

3. Kocteipuna, T.B. (Ky6I'Y). O6mas xumus [Tekct] : 1a00paTOpHBIN MPaKTUKYM.
[U. 1] / T. B. Koctsipuna, T. I1. Ctopoxkenko, B. A. Bonbinkun ; M-Bo 00pa3oBaHus U HayKH
Poc. ®epepanuu, KyOanckmii roc. yH-T. - Kpacnomap : [KyOGaHckuiéi rocymapcTBEHHBIN
yHuBepcurtert], 2015. - 113 c.

4. Kocteipuna, T.B. (Ky6I'Y). O6mas xumus [Tekct] : 1a00paTOpHBIN MPaKTHKYM.
Y. 2 /T. B. Kocteipuna, T. I1. Cropoxkenko, B. A. BonbsiakuH ; M-Bo oOpa3oBanus u Hayku Poc.
®eneparnun, Kybanckuit roc. yu-1. - KpacHonap : [KybaHnckuii rocyjapcTBEeHHbIH YHUBEPCUTET],
2016. - 97 c.

S, [TpakTukym o obuieit u Heopranndyeckoil xumuu [Tekcr] : yuebHOE mocobue ans
ctynentoB By3oB / [B. B. barpakoB u np.]. - M. : KomocC, 2007. - 464 c. : uin. - (Y4eOHUKH U
y4yeOHble NOCOOMS Il CTYAEHTOB BBICIIMX YYE€OHBIX 3aBeJIeHUM). - ABTOpPBl yKa3aHbl Ha
obopote Tur. 1. - ISBN 9785953204996.

6. Zaitne, O.C. Xumus [Tekcrt] : yueOnuk mis cryaentoB By3oB / O. C. 3aiiies ;
Mock. roc. yu-T uMm. M. B. JlomonocoBa. - M. : Axagemus, 2008. - 540 c. - (Beicuiee
npodeccuoHanbHoe oOpazoBanue. EcrecTBeHHble Hayku). - bubmmorp.: c. 536. - ISBN
9785769542701.

7. Jlunun, P.A. TecroBbie 3amanmsi 1O O0OmEW W HEOPTaHWYECKOW XUMUH C
pemenussmu u otBetamu [Tekct] / P. A. Jluaun, E. B. CaBunkuna, H. C. Pykk, JI. IO.
Anuk6eposa. - M. : BUHOM. Jlabopatopus 3Hanuit, 2011. - 230 c. - ISBN 9785947741704.

8. [TpakTukym o oOmieit U Heopraunyeckoit xuMuu [TekcT] : yuebHOEe mocobue s
cTyaeHToB By30B / AnukOeposa JI. FO. u np. - M. : BJIAZIOC, 2004. - 319 c. : un. - (Ilpaktukym
Juis By30B). - bubnuorp.: c¢. 311. - ISBN 569101143X

9. CepmioBa, H./I. O6mas u HeopraHu4eckas XUMHS: dKCIIEPUMEHTAIBHBIE 33aa49d U
yOopaxHeHus: [DneKTpoHHbIM pecypc] : yueOHoe mocobue / H. JI. Cepamoa. — CII6.:
WznatenbctBo «Jlamb», 2013. - 352 c. - (YuebHuku 11 By30B. CrienualibHas JIUTEparypa). -
ISBN 9785811414826. — Pexxum noctyma: https://e.lanbook.com/book/13007#book _name

10. Pomcaen 3.H. Hauana coBpemennoii xumun. Cnpas. uza. [lep. ¢ anrn. / Ilog pen.

B.1. Bapanosckoro, A.A. bentoctuna, A.M. E¢umona, A.A. Tlorexuna. — JI.: Xumus. 1989. —
784 c. —ISBN 5 — 7245 — 0127 - 9.



https://e.lanbook.com/book/13007#book_name

5.3 llepuoguyecKkue u3IaHus:

1. «KypHas1 HEOpraHUYECKON XUMUNY.
2. «XypHain oOmel XuMumn.

3. «KoopauHalmoHHAST XUMUS.

4. «XuMHS ¥ KU3HBY.

5.4 HNHTepHeT-pecypchbl, B TOM 4YHCJe COBpeMeHHbIe NpodeccHoHAIbHbIE 0a3bl
JAHHBIX U MH(OPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI
DJIeKTPOHHO-0MOMoTeuHbie cucteMbl (IBC):
DBC «IOPAUT» https://urait.ru/
9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BC «BOOK.ru» https://www.book.ru
3BC «ZNANIUM.COM» www.znanium.com
3BC «JIAHb» https://e.lanbook.com

agkrownE

IIpodeccuonasibublie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuans nzgarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunast anekrponnas 6udnuorexa (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIMX 3alIaJHbIX HAy4YHBIX )KypHaI0B Ha Poccuiickoit
wiatdopme HayuHbIX xKypHasoB HOMKOH http://archive.neicon.ru
7. HamumoHanpHas DJJIGKTPOHHAs OWOMMOTEKa (IOCTYn K DJIEKTPOHHON OuOIHOTEeKe
nuccepraiuii Poccuiickoit rocynapcreennoii oubmmorexu (PI'B) https://rusneb.ru/
8. Dnekrponnas 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

Pecypcbl cBoOOAHOTO 1OCTYNA:

1. AwmepukaHcKas maTeHTHas 0a3a maHHbIX Nttp://www.uspto.gov/patft/

2. TlomHbIe TEKCTHI KaHAJCKUX aucceprtanuit http://www.nlc-bnc.ca/thesescanada/

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

4. Wudopmarnmonnas cuctema "EnuHOe OKHO 10cTyma K 00pa3oBaTelbHBIM pecypcam’
http://window.edu.ru/;

5. Enwmnas koyuekuus nupoBbIX 00pa3zoBaTenbHBIX pecypcos http://school-
collection.edu.ru/ .

Co0cTBeHHbIE YJIEKTPOHHbIE 00pa3oBaTe/bHbIe 1 HH(POPMAIIMOHHBIE PECYPChI

KyoI'y:

1. Cpena MoayibpHOTO AMHAMUYecKoro ooydenus hitp://moodle.kubsu.ru

2. ba3a y4eOHBIX [UIAHOB, Y4EOHO-METOIMICCKUX KOMILIEKCOB, TyOIHKALIUHA 1
koHpepentmii http://mschool.kubsu.ru/

3. bubnuoreka HHOPMAIIMOHHBIX PECYypPCcOB Kadeapsl HHPOPMAIIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

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



https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
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/

6. Mertoguyeckue yKka3zaHuUsl JJisi OOYYAIOIIMXCS 1O OCBOEHHMIO JAWCHMILIMHBI
(MomyJin).

B coorBerctBun ¢ tpeboBanmsimu PI'OC BO mpenonaBanue y4eOHON AUCIUTUIMHBI
«IIpakTUKyM 1O  HEOPraHWYECKOM  XUMHUU»  MpeAyCMaTpUBaeT  KOMIIETEHTHOCTHO-
JeSITeIbHOCTHBIN MOAX0J] B Y4eOHOM MpoIecce, KOTOPHIA OCHOBBIBACTCS HAa MHHOBAIIMOHHBIX
MICUXOJIOTO-TIEIArOTHYECKUX TEXHOJIOTUSAX, HAMpPaBICHHBIX Ha MOBBIIIEHHE A(P(PEKTUBHOCTH U
KauecTBa ()OPMUPOBAHUS MPOPECCHOHATBHBIX HABBHIKOB 00y4daromuxcs. OCHOBHBIME (opMaMu
00y4eHUS SBIAIOTCS: JaOOpaTOPHBIE PaOOTHI.

B paspaboranHOil mporpamMme HCIOJIb30BAaHBI AKTHBHBIC W HMHTEPAKTHUBHBIC (DOPMBI
o0y4eHHUs: TUCKYCCHH, pEIlleHWe MPaKTHUECKHUX 3a7ad U KeWcoB, paboTa B COCTaBE MajbIX
Tpym.

Jlis ycremHoro OCBOCHUS IUCHMILTUHBI «lIpakTMKyM MO HEOPraHMYECKOH XUMUUN
KaXIbl CTyleHT oOecreuuBaeTcs y4eOHO-METOAMYECKUMH MarepuaiaMu (TeMaTUYeCKHUMU
IUIaHaMU  JTA0OPATOPHBIX 3aHATUH, Y4eOHO-METOJUYECKOW IUTepaTypoi, IJ1abopaTOpHBIMU
MPAKTUKyMaMH, THTIOBBIMH 3a]]a9aMHu ).

Paznuunble Buapl y4eOHOUM paboOThI, BKIIOYAs CaMOCTOATEIbHYIO paboOTy CTYACHTA,
CIIOCOOCTBYIOT OBJIQJICHUIO KYJIBTYpPOH MBIIUICHHS, CIIOCOOHOCTHIO B MUCHbMEHHOW W YCTHOM
peur JIOTUYECKH MPaBUIBHO O(OPMUTH OCHOBHBIEC TIOJOKEHUS IUAAKTHUECKUX EIUHUIL
JTUCITUTUIAHBL, T.€. (POPMHUPYETCS CHCTEMHBIM IMOAXOJM K aHAIM3Y XHUMHYECKOH HHQOpMAIIUH,
BOCTIPUATHIO HMHHOBALIMH, YTO CIIOCOOCTBYET TOTOBHOCTH K CaMOCOBEpPIIECHCTBOBAHHUIO,
camMopeaTh3aIliy, JHIHOCTHON U MPEAMETHON pedIeKCuu.

Temartuka mabopaTopHbIX pabOT COOTBETCTBYET COACPIKAHUIO TPOrPAMMBI TUCITUTINHBL.

JIabopaTopHEIi MPAKTUKYM OOECIICUYUBACT MPUOOPETCHUE U 3aKPETUICHHE HEOOXOUMBIX
HAaBBIKOB M yMeHUH, ¢opmupyeT mpodeccuoHalbHble KOMIIETEHIIUH, TOTOBHOCTh K
CaMOCTOSITEJIbHOW M WHJMBHIYyaIbHOU paboTe, MPUHATUIO OTBETCTBEHHBIX PEIICHUN B pamMKax
npodhecCuOHANBHOM NeSTeNbHOCTH.

Ha naGopaTopHbIX 3aHATHAX NpenoAaBaTenab oOpallaeT BHUMaHHE Ha CIIOCOOHOCTH
CTyIEHTa K JIOTUYECKOMY MBIIUIEHUIO U CaMOCTOSATEIbHOCTH, TMPUMEHAs B CBOEH
MEJarorHYecKoil JIeATeTbHOCTH HWHHOBAIIMOHHBIA JIMYHOCTHO — OPHUEHTHUPOBAHHBIA TOJXO]
o0ydeHusl.

JlaGoparopHble 3aHATUS TPOBOASTCS C LEIbI0 YCBOGHHUS CTYAEHTaMHU OCHOBHBIX
TEOPETUYECKHUX, METOJUUYECKIX U OPTaHU3AI[MOHHBIX Pa3AeNiOB MPOTPaMMBbl, a TaKXKe BBIPAOOTKH
Y 3aKPETUICHUIO HABBIKOB MPAKTUYECKUX YMEHUH.

ConepxaHue caMOCTOATENbHOM pabOTBl: 4YTEHHE OCHOBHOM U PEKOMEHIyeMOil
JIOTIONTHUTEIIbHONW JIUTEPATyphl, PEIIeHWE CUTYalMOHHBIX 3ajady, 4TO CHOCOOCTBYET Pa3BUTHUIO
MO3HABATENILHON aKTUBHOCTH, TBOPYECKOTO MBIIUICHUS CTYJIEHTOB, TPUBUBAET HAaBBIKU
CaMOCTOSITENILHOTO TOMCKa MH(QOpMAINK, a Takke (POPMHUPYET CIIOCOOHOCTh U TOTOBHOCTH K
CaMOCOBEPILIEHCTBOBAHUIO, CAMOPEATIN3AI[MU U TBOPUECKOM aJanTalyuu.

B ocBoenun AuCHMIUIMHBI MHBATUIAMU M JUIAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsSI OOJIBIIOC 3HAYCHHWE HMMEET WHAMBHIyajbHas ydeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOTHUTEIFHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NunuBuayanpHble KOHCYJBTAIMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoOM,
CIOCOOCTBYIOIMM MHJIMBUIYalU3allii O0yUeHHUsI U YCTaHOBJICHUIO BOCIIUTATEIbHOTO KOHTAKTa
MEXIy TMpernofaBaTeieM W OOyYarolIMMCS WHBAIWIOM WM JIUIIOM C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMH 37I0POBBbSI.

7. llepeyeHb MHGOPMALMOHHBIX TEXHOJIOTHIi, UCMOJIb3yeMbIX NPH OCYLIECTBIECHUHN
00pa3oBaTeILHOIO MPoUecca MO0 AMCUUILIHHE (MOLYJIIO).

7.1 IlepevyeHb MHGOPMALMOHHBIX TE€XHOJIOTHI.

- Mcnionb30Banue 2IEKTPOHHBIX NPE3EHTALUI IPU POBEACHUHN JIEKIIMOHHBIX 3aHATHH.



- Hcnonp3oBaHuWe 5SIEKTPOHHBIX MPE3CHTAIMA TPW  3aIIUTE HHIUBUAYATHHBIX
SKCIICPUMCHTAJIbHBIX 3a/a4.

7.2 IlepeyeHb HEOOXOAMMOT0 MPOTPAMMHOI0 00eceYeHusl:

- Microsoft Windows

- Microsoft Office

8. MarepuajbHo-TexHH4YecKass 0a3a, HeoOXoauMasi [JIi  OCYIIeCTBJIEHHS
00pa30BaTeJILHOIO Mpolecca Mo AUCHUIInHe (MO1LYJII0)

MarepualibHO-TEXHHUYECKOE 00ecTieYeHNEe TUCITUTITNHBI

Ne Bup pabor
(MOTyJIsT) ¥ OCHAIIIEHHOCTH

1. JIaGoparopHbie 3aHATHS | YueOHas ayIUTOpHS Ui IPOBEICHH 3aHATUH J1aOOpaTOPHOTO
THUIIA, YKOMIUIEKTOBAHHAs CHEIUAIN3UPOBAHHON MEOEIbIO,
BBITSDKHOM CHCTEMOM BEHTHIISIINH, MEJIOBOM JOCKOM,
CpeICTBaMU MOXKapHOH 06€30MaCHOCTH U OKa3aHUs MEepPBOit
MEIUIUHCKOW TTIOMOIIH, JTa00paTOPHBIM 000pyIOBaHUEM: BECHI
TEXHOXUMHYECKHE, DJIEKTPUUECKHE IITUTKU, HAOOPHI
XUMHUYECKOU TIOCYIbl M PEaKTUBOB, BOJITHBIC OaHM, BAKYYMHBIC
HACOCHI, TEPMOMETPbI, MATHUTHBIE MEIIATIKU C TIOJJOTPEBOM
MM-135H «Tarnep», pH- metp «3Okcnept-001-3.04»,
cnektpodoromerp B-1100 SKOBBIO, naboparopHsrit
nctounuk ruranus [IPODKUII B5-71/1M, Becsl
ananutnyeckue Adventurer Pro AV114C (ayautopuu 439¢c u

430c).
2. CamocrosiTenbHas [Tomenienue asi CaMOCTOATENBHOM pabOThI, OCHAILIEHHOE
paboTta KOMIUIEKTOM y4eOHOM MeOe, KOMITbIOTEPHON TEXHUKOM C

BO3MOKHOCTBIO ITOAKIIOYEHUS K ceTu «HTepHET» N
oOecrnieyeHHas JOCTYIOM B 3JIEKTPOHHYI0 HH(POPMAIIOHHO-
o0pa3oBaTelbHYIO Cpely YHUBepcHuTeTa, (ayautopus 431c¢).

I'pynmnoBsle (MHAMBHIyaldbHbIE) KOHCYJbTauuu (aynutopus 425c, 416¢), Texkymui
KOHTpoJIb (ayautopusi 439c) W MpOMEXYyTOYHAsE aTTECTAIllMs TMPOBOIITCS B ayJAUTOPHUSIX B
COOTBETCTBUU € pacnucanueM (aynutopus 425c, 416¢).




