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1 Heau u 3a1a4m U3y4eHUs1 JMCUMILIUHBI (MOLYJIA).

1.1 Ileaab ocBoeHUs1 AUCHMIIJIMHBI.

[IpakTuKyM 1O HEOPraHUYECKOM XHMHUH SBISETCA HEOTHEMJIEMOM YaCThlO Kypca
«Heopranmveckass XuMHUs», LEIbIO KOTOPOTO SBISIETCS (OPMUPOBAHUE M PA3BUTHE HABBIKOB
MPOBEJCHHUS] XMMHUYECKOTO AKCIEPUMEHTa, KaK OCHOBHOTO METOAAa H3yYeHUS XUMHUYECKUX
CHUCTEM, W HWHTEPIpPETAIlMU TOJYYCHHBIX pPE3yJbTaTOB HAa  OCHOBE Oa30BBIX TMOHATHNA W
(hyHIaMEHTAIBHBIX 3aKOHOB OOIIEH M HEOPTAaHUYECKOW XUMUH.

1.2 3agaum (MCHUNJINHEIL.

— OcBouTh MeTOABl NPOBEACHUS XUMHUYECKOTO OSKCIEPUMEHTa, KaK OCHOBHOI'O
CpEeACTBA U3Y4YEHUS XUMUUECKUX SIBICHUM.

— CdopmupoBars yMeHUST M HaBBIKM 0Oe30MacHOro oOpalieHus C JabopaTOPHBIM
00OpylIOBaHHMEM M XUMHUYECKMMH MaTepuajaMH C y4eToM HX (GU3NYECKUX M XHUMHUYECKHX
CBOMCTB.

— CdopmupoBare yMEHHMS M HaBBIKM IUIAHUPOBAHUS, IIOCTAHOBKH, IPOBEICHUS
XMMHMUYECKOTO  JKCIIEPUMEHTAa U  ONMCAHUS  IIOJyYEHHBIX  pe3yJbTaTOB HAa  OCHOBE
(byHIaMEHTAIFHBIX 3aKOHOB XHUMHUH B 3aBUCUMOCTH OT IIETTH MCCIICIOBAHMS.

—  PacumpuTth 1 3akpenuTh 0a30Bble MOHATUS XUMUH, HEOOXOAUMBIE [T TAIbHEHIIEro
M3yUYCHHS aHAIUTHYECKON, OPraHMYeCKON B (PU3NIECKON XUMHH.

— CdopmupoBaTb yMEHUS M HaBBIKM CaMOCTOSATENLHOW pabOThl C HCTOUYHUKAMHU
HAay4YHO-TEXHUYECKOW HHPOPMAIUH.

— Pa3Buth cnocoOHOCTH K TBOpPUECTBY, B TOM 4YHCJIE€ K Hay4YHO-HCCIIEIOBATEIbCKOM
pabore, 1 BEIpaboTaTh MOTPEOHOCTH K CAMOCTOATEILHOMY NPHOOPETEHUIO 3HAHUI.

1.3 Mecto aucuMmimHb (MOAYJIsl) B CTPYKTYpe 00pa3oBaTe/IbHOM NMPOrpaMMbl.
JucuuruinHa «IIpakTHKyM 1O HEOpPraHMYeCKOW XHMHW» OTHOCUTCS K JUCLHUIUIMHAM

0a30Boil yactu Oinoka bB1. yueOHoro rurana HampaBieHus 04.03.01 Xumus, HampaBICHHOCTh
(mpounb) «Heopranmdeckas XUMHUSL U XUMHUSI KOOPJUHALMOHHBIX COEIMHEHMH» U JIOTUYHO
CBSI3aHa C OJHOBPEMEHHO M3ydaeMbIMM auciuruinHamu «Heopranmdeckas xumus», «BeeneHue
B TepMoInHaMuUKy», «Kpucramiorpadus», «Maremarukay, «Dusmkay.

OcBoenue auctumnHbl «[IpakTHKyM 1O HEOPraHMYECKOH XUMHUM» HEOOXOIUMO Kak
MpEIIECTBYIOLIEe TUCIUIUIMHAM 0a30BOM 4acTH «AHalIUTHYEeCKass XuMus», «Dusnueckas
XuMus», «OpraHuyeckas XUMMsD), «XHMHUYECKas TEXHOJOTUSA», a TaKkKe JUCLUIUIMH
BapHaTHUBHOM YacTH y4eOHOTo IJIaHa MOoAroTOBKM OakanaBpoB 1o HampasieHuto 04.03.01 Xumus
— «X¥UMHsI KOOPAVMHALIMOHHBIX coenuHeHui», «CTtpoeHue BemecTBay, «MeTonbl uccienoBaHus
HEOPraHMYECKUX U KOOPAMHALMOHHBIX COEAMHEHNI» U JPYTHUX.

1.4 IlepeyeHb NIAHHPYEMBIX Ppe3yJbTATOB 00y4eHHUs] IO JMCHUILIHHE (MOAYJIO),
COOTHECCHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTaTaAMH OCBOCHHS 00pa30BaTeJIbHON NPOIPaAaMMBbI.

W3yuenne paHHOM y4ueOHOM JUCHMIUIMHBI HampaBieHO Ha (OpMHpPOBAaHUE Yy
00y4JaroLINXCsl CAECTYIOMMX KOMIIETEHIIHH:

KO,H 1 HAMMCHOBAHNEC MHAWKATOPA Pe3yJ'II)TaTBI O6y‘I€HI/ISI IO JUCHUIIIINHEC
JOCTHXKCHHA KOMIICTCHIINN

OIIK-2. CrocobeH TpOBOMUTH C COOJIOJCHUEM HOPM TEXHUKH O€30MacHOCTH XUMHYECKHN
HKCIEPHMEHT, BKJIIOYAsi CHHTE3, aHAIN3, M3yYCHHE CTPYKTYPhl M CBOMCTB BEIIECTB M MaTEpHAlIOB,
HccIieI0OBaHUE MPOLIECCOB C X YYACTHEM

NOIIK-2.1. Paboraer ¢ xuMHYeCKHMH | 3HAET MpaBHJIa TEXHUKH OE30MMACHOCTH MPHU padoTe ¢
BCIIIECTBAMHU C COONIOCHUEM HOPM TEXHHKH | XMMHUYCCKHMH BEIICCTBAMHU Pa3IMYHON MPUPOJIBI
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Oe30macHOCTH Vmeer paboTarh ¢ XUMHYECKMMHU BELIECTBAMH C
COOMIOIEHEM HOpPM TEXHUKHM O€3011acCHOCTH Ha
OCHOBE IPEACTaBICHUI O XMMHYECKUX H
¢buznueckux CBOMCTBAx UCCIIEyEMBIX
COEIMHEHUM.

Bnageer HaBbikamu 0e30macHOro oOpalieHus ¢
XUMHUUYECKUMH COEAMHEHUSMH U JIAOOPaTOPHBIM
000opyI0BaHUEM

HNOIIK-2.2. CuHresnpyer BelecTsa u 3Haer CTaHAApPTHBIC NPUEMBI CHHTE3a
MaTepHaIbl PasHOM MPUPOJIEI C HEOPraHWYEeCKUX  BEIIECTB U  Marepualios,
HCIIOJIb30BAHMEM HMCIOTIMXCA 0a30Bble U CIEHHUAIBHBIE HKCIIEPUMEHTAJIbHBIC
METOIHK MeTO/bI ~ CHHTE3a  COEAMHEHHMH  PasIMuHBIX
KJIACCOB.

VMeeT MNpPOBOAWTH CHHTE3  HEOPraHMYECKUX
BEI[CCTB M MATepHAajIoOB IO 33aJaHHON METOIMKE,
Ha OCHOBE AaHaiuu3a CTPYKTypbl U CBOMCTB
COCMHEHUI MoAOHpaTh HauboIee ONTUMAJbHBIC
METOIMKH CHHTE3a IIEJIEBOT0 MPOIYKTa, OICHUTh
BBIXOJI IIEJIEBOTO MPOIYKTa MPH HEOPTaHUYIECKOM
CHHTE3€, OOBSCHUTh BO3MOXKHBIC MPUYUHBI €r0O
OTJIMYHS OT TEOPETUUESCKH BOZMOXKHOT'O

Braseer HaBbIKaMM aHalW3a W IUIAHUPOBAHHS
IKCHEPUMEHTA, HaBBIKAMHU ohopmiteHHs
IPOTOKOJIOB HEOPTraHHYECKOTO CHHTE3a

HOIIK-2.3. [TpoBomuT CTaH/apTHhIC | 3HAET METOABI 9KCIEPUMEHTAJIbHOTO
omncpanuu A ONPCACICHHS XHUMHMYECKOTO | pcciaegOoBaHUsA COCTaBa M CBOMCTB XHMHUYECKHUX
CoCTaBa BCHICCTB U MAaTC€pHaJIOB Ha UX BEIIECTB M MaTEPHAJIOB HA HX OCHOBE

OCHOBC VMeET KOPPEKTHO MHTEPIPETUPOBATH PE3YIBTATHI
OIIPE/ICIEeHUs] XUMHUYECKOTO COCTaBa U (pusmKo-
XUMHAYECKHX XapPaKTEPUCTHK HEOPTaHWYECKUX
BEIIECTB U MaTepPHAIOB

Bnaneer craHmapTHBIMH ~HMHCTPYMEHTAJIbHBIMU
METOaMH  HWCCIEIOBAaHHS  HEOPraHHMYECKUX
BEIIECTB U MaTepUAJIOB

HNOTIK-2.4. Uccrnenyer cBOMCTBA BewleCTB M | 3HA€T ~ TEOPETUYECKME  OCHOBBI  METOJIOB
MarepuajioB ¥ UCIIOIb30BAHUEM | orIpefeieHuss XMMUYECKOrO0 COCTaBa M CBOWCTB
COBPEMEHHOTO HayIHOTO 000pY/I0BAHHST HEOPraHMYECKHUX BEIICCTB H MAaTePHAIIOB

YMmeeT ocymecTBUTh  BBIOOp  METOOUKUH U
HE00X0MMOTo 1ab0pPaTOPHOTO 0OOPYAOBAHUS IS
MCCIICIOBAaHNS CBOWCTB BEILIECTB M MaTepHuajioB
Bnaneer HaBbIkaMu pabOThI C COBPEMEHHBIM
000pyI0BaHUEM XUMHUYECKOH JTAOOpaTOpUU TIPH
peLIeHNH MIPAKTUYECKHUX 3334

Pesynprarel 00yuyeHHs] MO TUCIUIUIMHE JOCTUTAIOTCS B PaMKax OCYIIECTBICHHS BCEX
BUZOB KOHTAKTHOM ¥ CaMOCTOATENBHOW paboThl 00y4yaromuxcs B COOTBETCTBHH C
YTBEPKIACHHBIM YUEOHBIM IUIAHOM.

WuaukaTopsl  AOCTHKEHHMST  KOMIIETEHIMH — CUMTAIOTCS  COPMUPOBAHHBIMH  TPHU
TOCTH)KEHUH COOTBETCTBYIONINX UM PE3YIIETaTOB O0YUYCHHUSI.
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2. CTpyKTypa H coaepKaHue AUCUHUIIIMHBI.

2.1 Pacnpenesnenue Tpy10éMKOCTH JMCUMILJIMHBI 10 BUaM padoT.

O6mass TpyoZOo€MKOCTh TUCHUIUIMHBI cocTaBiser 7 3ad.ed. (252 4dacoB), ux
pacmpeneneHye mo Bugam padoT MpeACcTaBiIeHO B TabIuIe
Bun yuebHolt paboThl Bcero Cemectpbl
4acoB (dachn)
1 2

KontakTHas pabora, B TOM 4ucIIe: 204.4 102,2 102,2
Ay1uTOopHbIe 3aHATHSA (BCEro): 204.4 102,2 102,2
3aHsTHS JTEKIIMOHHOTO THIIA - - -
JlaGopaTtopHbie 3aHATHS 204 102 102
3aHsATHS CEMUHAPCKOIo THUIIA (CEMUHApHI,
MPAKTUYECKUE 3aHTHS) i i i
HNuas koHTakTHasi padora: 0,4 0,2 0,2
KonTpons camocTostensHoit pabotsl (KCP) - - -
ITpomexxyTounas arrectaius (MKP) 0,4 0,2 0,2
CamMocTosiTeibHAsi padoTa, B TOM YHCJI€: 47,6 41,8 5.8
ITpopaboTka yueOHOTO (TEOPETHUECKOT0) MaTepraa 8 6 2
[ToaroroBka K 1a00paTopHBIM paboTam 38 35 3
IToaroroBka K TEKyIIEMY KOHTPOJIIO 1,6 0,8 0,8
KoHTpoJib: - - -
IToaroToBka K 3K3aMEHy - - -
OO0mast Tpy10eMKOCTb gac. 252 144 108

B TOM uMcJie KOHTakTHas | 204.4 1022 102,2

pabora

3a4. efl 7 4 3

2.2 Conep:xanue JMCHHUIJIMHBI:

Pacnpenenenue BunoB yueOHON pabOTHI M X TPYJOEMKOCTH 10 paszienaM JUCLUIUIMHBIL.
Paznensl (TeMbl) TUCIUIUIMHEL, U3ydaeMble B 1 cemecTpe

KonmaecTBo yacos
Breayaut
AymutopHas A
Ne HammenoBaHue pa3znesnos (TeMm) OopHas
Bcero pabota

pabora

JI 113 JIP CPC
1 2 3 4 5 6 7
OCHOBHBIE ITOHATHS U 3aKOHBI XUMUH 29 - - 24 5
DHepreTuka 1 HallpaBJIEHUE XUMUYECKUX MporeccoB | 17 - - 12 5
XuMHudeckas KUHETHKa 17 - - 12 5
MHOTOKOMIIOHEHTHBIE CUCTEMBI; PACTBOPHI 29 - - 24 5
OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN 17 - - 12 5
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Crpoenue aroma. [leproanueckuit 3aKoH u

nepuoandeckas cucrema CocraB aTOMHOTO siIpa, 11 - - 6 5

paiuoOaKTUBHOCTD

XuMunueckas CBsi3b 12 - - 6 6

KoMIuiekcHbIE COeTMHEHMS 11,8 - - 6 5,8
Hmozo 143,8| - - 102 | 41,8

[Mpumeuanue: JI — nekuuu, [13 — mpaktudeckue 3anatus / cemuHapbl, JIP — maGoparopHbie
saasTusi, CPC — camocTositenpHas paboTa CcTyaeHTa

Paznensl (TeMbl) TUCIUIUIMHBL, U3yYaeMble B 2 cEMeCTpe

KonmgecTBo yacos
Breaynut
AynuropHas
Ne HaumenoBanue pazzenos (Tem) opHas
Bcero pabota

pabota

J | 113 JIP | CPC

1 2 3 4 5 6 7

Kucnopoza. Bonopon. [lepekucs Bomopona 6,35 | - - 6 0,35
Onementsl VII A rpymibl. 6,35 | - - 6 0,35
Onementsl VI A rpynibl. 6,35 | - - 6 0,35
Onementsl VI A rpynmsl. 12,35 - - 12 0,35
Onementsl IV A rpynmsl. 6,35 | - - 6 0,35
Onemenrsl 111 A rpynmst. 6,35 | - - 6 0,35
s-aneMeHThl 11 rpynmbl 6,35 | - - 6 0,35
s-351eMeHThI | rpymnmsl 6,35 - - 6 0,35
OnemeHThl Mo6ouHbIX oarpytmi I - V rpynm. 6,35 | - - 6 0,35
DneMeHTbl MOOOYHOM noArpynnsl VI rpymnisl. 6,35 | - - 6 0,35
OnemeHThl mo6o4HoM noarpynns! VII rpynms. 6,35 | - - 6 0,35
OnemeHTsl noboyHoi noarpymmsl VIII rpynmst. 6,35 | - - 6 0,35
OneMeHTbl TOO0YHON MOArpYMNIIbI | rpynmsl. 6,35 | - - 6 0,35
OnemeHTbl No0oyHOU noAarpymnisl I rpymnmer. 6,35 | - - 6 0,35
PenkoszemesnbHbIe 3JIEMEHTHI 6,35 - - 6 0,35
KomriekcHble coeinHEeHUS 6,35 - - 6 0,55

Hmozco 107.8| - - 102 5,8
|Hm020 no OUCYuUnIuHe. 252 - - 204 | 47,6

2.3 Conep:xanne pa3aejoB (TeM) JHCHUIIAHBI:
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2.3.1 3ausaTHA JEeKIMOHHOI0 THIIA.

3aHATHS JIEKIIMOHHOTO TUIA HE MPELYyCMOTPEHBI
2.3.2 3aHATHA CEMHUHAPCKOI0 THIIA.

3aHATHS CEMUHAPCKOTO THIIA HE MPEIYCMOTPEHBI

2.3.3 JIaGopaTopHble 3aHATHUSA

I cemecTp
®opma
No HaunmenoBanwue nmabopaTtopHbIX padoT TEKYIETO
KOHTPOJISI
1 2 3
1. |3nakomcTBO ¢ padoTOii B XMMHYeCKOH J1abopaTopuu. Otuer o
[IpaBuia 6e3omacHocTH npu padote B 1abopatopun. OCHOBHBIC IPUEMBbI | J1abOpaTOpPHOI
paboThl B XUMHUYECKOH Taboparopruu. XUMUUECKHE TIOCY/Ia, PEaKTHBHI, pabore
HarpesartesibHble proopskl. [IpoBeneHne XUMUYECKOTO IKCIIEPUMEHTA.
2. |MeToabl 0UMCTKHU BelIeCTB. Otyet no
nabopaTopHoi
pabote
OcHoBHBbIe 3aKkOHbI xuMuUM. ['a3oBble 3akonbl. OnpeaeneHue Otyer 1o
MOJISIPHBIX ¥ JKBHBAJIEHTHBIX MaCC BellleCTB. nabopaTropHO
Omnpenenenne 3KBUBAJICHTOB MPOCTHIX U CIOKHBIX BEIIECTB. pabote
OcHoBHBbIe 3aKkoHbI xumuH. [a3oBble 3akonbl. OmnpeneeHue Oruer 1o
MOJISIPHBIX M JKBHBAJEHTHBIX MaccC BellleCTB. nabopaTopHoi
Ornpenenenre MOJIEKYJISIPHBIX M aTOMHBIX MacC BEIIECTB. pabore,
KOHTPOJIbHAsS
pabota
Crtpoenue aroma M xuMudeckas cBsidb. [lepuoauveckunii 3akon [A.U.| KomnokBuym
Memnpeieena.
XumMuyeckasi TepMOAUHAMHUKA. Otuet no
Omnpenenenne HTANBINNA XUMUYECKUX PEAKIIMM. nabopaTtopHOH
pabore,
KOJUIOKBUYM
XuMHYeCKasi KHHETHKA. Otuet no
CKOpOCTh XUMHUECKUX peakiuii. XuMHUYECKOE PaBHOBECHE. nabopaTopHO
pabore,
KOJUIOKBUYM
PactBopbl. Cioco0bl BhIpaskeHHsI KOHIEHTPAIlUU PACTBOPOB. Ortuer o
PactBopsl. [IpuroroBiienre pacTBOPOB pa3IUYHBIX KOHIICHTPALIH. nabopaTopHoi
pabore
DJIEKTPOJIUTHYECKAS] JUCCOHALIHS. Otyet no
PaBHOBecus B pacTBOpax 3JIEKTPOJIUTOB. nabopaTopHO
pabore
I'eTeporennbie paBHOBecCHS. Oruer o
nabopaTopHoi




pabote

Honnoe mnpousBenenue BoAbl. Bomoponnbiii mokasareib. I'maposius Otyer 1o
coJieit. nabopaTopHO
pabore,
KOHTPOJbHAS
paborta
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHbIE PEAKIIHH. Ortyet no
OKHCAUTENHEHO-BOCCTAHOBUTENBHBIE CBOMCTBA MPOCTHIX U CIOKHBIX nabopaTopHOi
BCILICCTB. pabore
DJIeKTPOXUMHUYECKHE MPOUeCcChI Ortuer o
nabopaTopHOM
pabote
KoMmuiekcHble coeliHeHHS. Otyet no
nabopaTopHOI
pabote
Pemrenne s3xcrnepuMeHTAJIBHBIX HCCJIEA0BATEIbCKUX 32124 3amuTa
penieHus
IKCIICPUMEHTAITh
HOM 3a/1a4u
II cemecTp
2 3
Kucnopon, Bomopon, Boia, mepekuch BOIOPOIA. Otyer 1O
nabopaTtopHOM
pabore
JuemenTsl VII A rpynnsl. Oruer 1o
["anmoreHsl U UX COeTUHEHUS nabopaTopHOi
pabote
JnemenTsl VI A rpynmnsl. Ortuer no
Cepa u ee COeTUHEHMUSL. nabopaTopHOM
pabore
DJieMeHTHI V A rpynnsl. Oruer 1o
A3BOT ¥ €ro CoeTMHEHUSI. nabopaTopHOi
pabote
JieMeHThI V A rpynmsbl. Ortuer no
docdop, cypbMa, BUCMYT U UX COCTUHEHUSI. nabopaTopHOI
pabore
JuiemeHTsI IV A rpynnsi. Oruer 1o
VYrepon, KpeMHUMN, OJIOBO CBUHEI] U UX COEAMHEHUS. nabopaTopHOi
pabote
JuaemenTsl 111 A rpynnsl. Ortuer no
bop, antomunmii. nabopaTopHOM
pabore
JnemenTsl I A u Il A rpynm. OTueT 1o
[lenounble U LIETOYHO3EMEIBHBIE METAIIIIBI, OCPUILIINIL, MAarHUM. nabopaTtopHOU
pabore




CuHte3bl COGI[I/IHGHI/Iﬁ HCTICPCXOAHBIX DJICMCHTOB.

3amuTa paboThI

JunemenThbl M000YHBbIX moarpynm I1I - V rpynm. Ortuer o
Turan, BaHAOUM U UX COCAUHEHHUS. nmabopaTopHOI
pabore
DJieMeHTHI M0004YHOM moarpynns! VI rpynmsl. Otuer 1o
Xpom, MmonubeH, Bolb(pam U UX COSTUHEHHUS. nabopaTopHoi
pabote
JneMeHnThI N000YHOM moarpynnsl VII rpynnsl. Ortuer o
Mapraner 1 ero COeTuHEHHUSI. nabopaTopHO
pabore
DuieMeHTHI M0004YHOM moarpynns! VIII rpynmnel. Oruer 1o
Keneso, kobOanbT, HUKeTh. KOMIUIEKCHBIE COETUHEHHS Kene3a, kobanpra,| JabopaTopHOit
HUKEJSI. pabote
JuieMeHTHI N000YHOM moarpynnsl I u Il rpynmnsi. Otuer o
Mens, cepeOpo, IMHK, KaAMHUI U UX COSTMHECHHUS. nabopaTopHOI
pabote
PenxozemenbHbIE AIEMEHTHI Otuer o
nabopaTopHOi
pabore

CuHressl COCI[I/IHeHI/Iﬁ NCPCXOAHBIX JICMCHTOB

3amuTa paboThI

Ilnan 1aGopaTopHbIX padoT

o AMCIMIIJINHE «HpaKTl/IKyM o HeOpFaHl/l‘leCKOﬁ XUMHUN»

I cemectp

Ne Tema 3anATHUSA Jlutr- | Koa-Bo

n/ pa 4acoB

n

1. | 3nakomcTBO ¢ paboTOii B XUMHYECKOI J1adopaTopum. [1], 6
[IpaBuna Oe3omacHocTu mpu pabore B naboparopuu. OCHOBHBIC c.3
npueMbl paboThl B XUMHUUYECKOH s1abopaTopuu. XUMHUYECKHUE IOCYNa,
peakTuBbI, HarpeBaresbHble Tpubopel. [lpuembl  mpoBeneHHS
XMMHUYECKOTO SKCIIEPUMEHTA. c.8
Jlab. paboma: Xumnueckas mnocyna. PeaktuBbl. HarpesarenbHble
puOOopBI.

2. | MeToabl 0YMCTKH BelIeCTB. [2], 6
Jlab. __paboma:  OumMcTka  TBEpPHBIX  BEIIECTB  METOAAMHU
MepPeKpUCTAIUIM3AMM M BO3TOHKM. OYHCTKAa JKHUIKOCTEH METOI0M
neperoHku. OUYncTKa ra3os.

OmbiT 1. OuymcTka TBEpPABIX BEIIECTB NEpPEeKpUCTAUIM3aMed u3 | €.98
pacTBopa (MEIHOTO Kymopoca, HHTpara Kaius, cylbdara Maraws,
WON/IA KaJTns)

OmeIT 2. OuncTKa Hoa BO3TOHKOM. c. 102
OmnbIT 3. OyncTKa BOJIBI OT PACTBOPEHHBIX BEMIECTB AUCTUILISIIUCH. c. 104

OnbIT 4. OnipeienieHue TeMneparyphbl IIaBICHUS.
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OcHoBHBbIe 3aKkoHbI xumuHu. [a3oBble 3akoHbl. OmnpeneneHue
MOJISIDHBIX ¥ JKBHBAJIEHTHBIX MacC BellecTB.

Jlab. paboma: OmpenencHue HKBUBAIECHTOB TMPOCTBIX U CIOXKHBIX
BEILICCTB.

OmnpiT 3. OnpesenieHrne SKBUBAJICHTOB METAJLIOB.

OmnpiT 4. OnipenienieHre YKBUBAJICHTOB KapOOHATOB.

[1],

c.64
c. 67

OcHoBHBIe 3aKkoHbI xumuu. [a3oBble 3akoHbl. OmnpenesneHue
MOJISIPHBIX ¥ JKBHBAJIEHTHBIX MacC BelleCTB.

Jlab. paboma: OnpeneneHue MOJEKYISPHBIX M aTOMHBIX Macc
BEILIECTB.

OmnpiT 1. Onpenenenne aTOMHON Macchl METAJLIOB.

OnpiT 2. OmnpezeneHne MOJEKYISIPHOM Macchl JUOKCHIA YTIIepoaa
(IV).

KonTposabHas pa6ora: OCHOBHbIE 3aKOHbI XUMHH

[1],

c.60
c. 62

Crtpoenue aroMa u xummnueckasi cBsi3b. [lepuonnyeckuii 3aKoH.

KsanTtoBrie umncna. CocraBiieHHE 53JIEKTPOHHBIX (OpMyn aroMoB U
noHoB. OmnpeseneHue BaJIGHTHOCTH U CTENEHU OKHUCICHHUS MCXOIs U3
CTpPOEHUSl DJEKTPOHHOW 000704ku atoMoB. OmnpeneneHue QopMbl
MOJIEKY 1 ¢ ucnonb3oBanueM metonoB BC m OBDOII. ['mbGpuamsarusi.
[TocTpoenune nuarpaMmm MO 11t 1ByX- U MHOTOATOMHBIX MOJEKYN U
HMOHOB, ONIPCACIICHUC MOPSAAKA CBA3U U MAIrHUTHBIX CBOMCTB qacCTHuI.

[3],
c.37-
41

XuMnuyeckasi TepMOAUHAMMKA.

IlepBoiii w BTOpOW 3aKOHBI TEPMOAWHAMHUKHU. PacdeT TemnoBbIX
3¢ (HeKTOB XMMHUYECKUX peaklMii C HCHOJIb30BaHHEM 3akoHa lecca.
PacueT uzmenenwmii SHTponMM U 3HEpruu [ n6OCa.

Jlab. paboma: OnpenencHue SHTANBINN XUMHUECKIX PEAKITHil.

Ombir 1. OmnpeneneHue SHTAIBNUK  PEAKUUUA  MPUCOCTUHEHUS
KPUCTANTN3alIMOHHON BOJIBI K O€3BOAHOM COJH.

OmnbiT 2. OnipeienieHue SHTAIBIUY PEAKIIUN HEUTPpATH3aLIiH.

OmnpiT 3. OnpeienieHue SHTAIBIIUN PEAKIIUN OCAKICHUS.
KosnokBuym: CrTpoeHue aromMa W XMMHYECKasi  CBS3b.
Iepuonnyeckuii 3akon .. MenpaesieeBa

(11,
c.69

c.79

c. 81
c. 83

XuMHYecKkasi KHHeTHKA.

CKOpOCTh XMMHMYECKON pPEAKIUM U €€ 3aBUCHUMOCTb OT Pa3JIMYHBIX
¢dakTopoB. Karanmuz um karanmzaroppl. XHUMHYECKOE paBHOBECHE H
YCIIOBUS €70 CMEIICHHUS.

Jlab. _paboma: CKOpPOCTb XUMHUYECKHX pPEAKIUHA. XUMHUYECKOE
paBHOBeECHE.

Omnplit 1. BiusHME KOHIIEHTpAIMK pearupyroIuX BEIIECTB HA CKOPOCTh
XUMHUYECKOHN peaklnu.

Omnplt 2. BiusiHue Temieparypbl Ha CKOPOCTb XUMUYECKON PEAKIIMH.
OnbiT 3. BrusHue BEIUYMHBI TOBEPXHOCTH COMPUKOCHOBEHUS
pearupymomux BeIIeCTB Ha CKOPOCTh XHUMHUYECKOH peakiuu B
TeTEPOreHHON CHCTEME.

OmnpiT 4. BniusiHue karanu3atopa Ha CKOPOCTh XUMUYECKON peaKIIiH.
Onpir 5. BiusHMe KOHIEHTpAalMM BEIIECTB HAa XUMHUYECKOE
paBHOBECHE.

(11,
c.86

c.90
c.91
c.92

c.93

PaCTBOPI)I. Cnoco0bl BbBIPAKCHUA KOHICHTPaAIuu paCTBOpPoOB.

[1],
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CriocoObl  BBIpaKEHHsI KOHIIEHTPALlMM PacTBOpOB. PacTBopuMoCTb
TBEpPABIX BEUIECTB, XUAKOCTEW M ra3oB. KosmraruBHble CBOMCTBA
PacTBOPOB HEANEKTPOIUTOB.

Jlab. paboma: PactBopbl. IlpuroToBieHne pacTBOPOB pPa3IMYHBIX
KOHLICHTPALUH.

Onerr 1. IlpuroroBnenue 5%-HOro pactBopa AuXpomara Kajaus
PacTBOPEHHEM CYXOI'O BELIECTBA.

Omprt 2. IIpuroronenne 0,1 M pactBopa Cynbdara menu (kapbonara
HaTpUs) PaCTBOPEHUEM KPUCTAIJIOTHApATa.

Oneir 3. IlpuroroBnenne 0,1 H pactBopa cepHOl KHCIOTHI
pazbaBieHueM Oosee KOHIIEHTPUPOBAHHOTO PacTBOpA.

OneiTr 4. OmnpezneneHue TOYHON KOHUEHTPALMU pacTBOpa KHUCIIOTHI
METOJIOM TUTPOBAHHS.

Ompit 5. [IpuroroBieHue MEPECHINIEHHOTO pacTBOpa cyabdara MeIu.
OmnpiT 6. IlpuroroBneHue MEPECHIIEHHOTO PacTBOpa THOCYIb(aTa
HaTpusl.

KoJutokBuyMm : XumMuyeckasi TEpPMOAUHAMHUKA U KHHETHKA.

c.98

c.107

c.108

c. 108

c. 109

. 110
c. 110

o

JIEKTPOTUTHYECKAS JUCCOLUALMS.

DJEKTPONUTH U HEANEeKTPOIuThl. CuilbHbIE U cialble AIEKTPOIUTHI.
KonuuecTBeHHbIe XapaKTEPUCTUKHU 3JEKTPOIIUTUYECKON JAUCCOLUALINH.
Cmemenne naucconyanuu — ciaboro siektponuta. HowHas cuia
pacTBopa, akTMBHAsl KOHIEHTPAIUsS PAacTBOPa CHIBLHOTO AIIEKTPOJIHUTA,
cpenHuii KodhOUIIMEHT aKTUBHOCTH CHUIIBHOTO JIEKTPOJIUTA U HOHOB.
Jlab. paboma: DNEKTPOIUTUYECKAS JUCCOLIUAITUS.

OmpiT 1. DKcepuMEHTAIbHBIC HAOMIONCHUS DIICKTPOJIUTHYECKON
JTUCCOLIUAIUH.

- DJeKTpOonpOBOJHOCTb BOJHBIX PAacTBOPOB KHUCIOT, cojedl u
ocHoBaHUH. CUITBHBIEC U CJTA0BIE AJICKTPOIUTHI.

- HaOJNIONIEHUs IBM>KEHUSI HOHOB B PACTBOPAX AIICKTPOJIUTOB.

- CpaBHEHHE XUMUYECKON aKTUBHOCTH COJISTHOW U YKCYCHOW KHCIIOT.
Omnpit 2. Onpenenenne H30TOHUYECKOTO Kod(h(UIMeHTa U KaKyIencs
CTEINEHHU JUCCOIHAINH XJIOPU/IA HATPHsI KPUOCKOITMUYECKUM METOJIOM.
OmnpiT 3. CMelieHne paBHOBECHS JUCCOIMALIMY c1a00T0 IEKTPOIUTA.

- Brnusnaue pazbaBieHUss pacTBOpa Ha CTENEHb AIIEKTPOJIUTHYECKON
JUCCOIUAIUH.

- Buwusaume nobGaBinenue comu ciaboll  KHUCJIOTHI Ha CTENEeHb
JUCCOIMAIUU 3TOM KUCIIOTHI.

- Brnusaue no0aBneHme conmm Ci1abOr0 OCHOBAaHUS Ha CTEIEHBb
JUCCOLMAIIUU 3TOTO OCHOBAHMSI.

Omneir 4. HampaBnenue OOMEHHBIX MOHHBIX IPOILIECCOB B PAacTBOPAx
ANIEKTPOIUTOB.

- OGpa3oBaHNE MaJIOPaCTBOPUMBIX BEIIIECTB.

- OOpa3zoBaHue c1a0bIX KUCIOT U OCHOBaHHIA.

- Peakuuu HenTpanuzanuu.

- O0Opa3oBaHUe JETYYHX IPOITYKTOB PEAKLIUH.

(4],
c.3

c.6

c. 10

10.

FeTePOFeHHbIe paBHOBECUS.
PaBHOBecue MCXKY paCTBOPOM IJJICKTPOJIXUTA U OCAAKOM, YCIOBUA €0
CMCIICHMA. HpOI/IBBeI[eHI/IG PaCcTBOPUMOCTH n IIPOU3BCACHUC

(4],
c.16
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KOHIIEHTpaIuil (aKTUBHOCTEMN). YcnoBus BblNajeHus: ocaakoB. ConeBoi
¢ PexT.
Jlab. paboma: I'ereporeHHbIe paBHOBECHSI.
OmnbIT 1. yclIOBUS BBINAJICHUST OCAJIKOB. c. 18
OmnpiT 2. [TonHOTa OCcakAeHUS UOHA. c. 18
OneiT 3. 3aBUCHMOCTH IIOCJIEIOBATEIBLHOCTH BBIMIAJIEHUST OCAIKOB
MaJlOpacTBOPUMBIX  BELIECTB OT BEIWYMHBI WX TMpou3BelneHus | c. 19
pacTBOPUMOCTH.
OmnbIT 4. PacTBOpeHHE 0CATKOB MaJIOPACTBOPUMBIX JIEKTPOJIUTOB MPHU
XHMHYECKUX B3aHMMOJICUCTBUSIX. c. 19
OnbiT 5. BrausHMe BeIMYMHBI MPOU3BEICHHUS PACTBOPUMOCTHU
AIIEKTPOJINTA HA €T0 CIOCOOHOCTh K XHMUYECKOMY B3aUMOJICHCTBHIO. c. 19
Onbir 6. IlonydeHue OMHMX MaJOPACTBOPUMBIX COEAMHEHUM U3
JPYTHUX. c. 20
OmnpiT 7. Obpa3zoBaHNe OJHUM HOHOM HECKOJIBKUX MalOpacTBOPUMBIX
COCIMHEHU. c. 20
OmnpiT 8. CMelleHre paBHOBECHsI B HalpaBICHUU OOpa30BaHUSI MEHEe
PacCTBOPHUMBIX COCIMHECHUH. c. 21
11. | MonHoe mnpousBeneHue BoaAbl. Bogopoaubiii mnoka3zareianb. ['maposaus [4], 6

coJieii.

c.25
Huccoumarus  Boabpl. Bopopoanslii  mnokaszarenb.  OnpeneneHus
BOJAOPOIAHOTO roKaszaress cpensl MEeTOoAaMH BU3yaJIbHOTO
kosopumeTpupoBannd U pH-merpun. Onpenenenne pH pactBOpoB
CWIBHBIX U CIIA0BIX KHUCIIOT, OCHOBAHUMU, TUIPOIU3YIOUIUXCS COJeH U
OydepHbIX cucTteM. BimsiHrEe TIpUpOABI Coiel, TeMIiepaTyphl, KOHICH-
TpalMM HAa CTENEHb WX THUAPOIM3d. YCIOBUS  NPOTEKaHUsA
«HeoOparuMmoro Ttuaponusa». bydepusie pacTtBOopbl, pacuer pH,
OyhepHas EMKOCTb.
Jlab. paboma: VioHHOe mpou3BeneHWe BOABL. BOIOpOmHBIN MMOKa3aTelb.
Tunponus comneit.
Omeir 1. U3MmepeHne BOAOPOAHOTO IMOKA3aTENsl CPEIbl PACTBOPa METOIOM
BU3YaJIbHOTO KOJIOPUMETPUPOBAHMUSL.
Oneir 2. Omnpenenenne pH pacTBopa mpu TOMOIIM YHHBEPCAJIBHOTO
WHJUKATOpa
Omeir 3. U3mepeHue BOAOPOAHOIO  IIOKa3aTels Cpenbl  pacTBOpa ¢ 28
QJICKTPOXUMHUYCCKUM METOA0OM.
OmnbIT 4. Peakiusi cpenbl B pacTBOpax pa3iMuHbIX COJICH.
Omert 5. [NonHeIi («HEOOPATUMBIID» ) THAPOIN3 COJEH.
OnpiT 6. Bnusgaue CcHiIBl KUCIOTHI H OCHOBAHHU, 06p3.3y}0HII/IX COJIb, Ha c. 29
CTCIICHb €€ T'uApOJI13a.
OnbIT 7. BausiHue TeMneparypbl Ha CTETIEHb THAPOJIN3a COJIH. c. 30
OnpiT 8. BiusiHue pa30aBieHUs pacTBOpa Ha CTEICHb THIPOJIH3a COJIH. c. 31
OnpiT 9. Bimsgawe wu3MeHEHUS KOHLCHTpAlUU BOAOPOAHBIX HMOHOB Ha c. 31
TUAPOJIN3 COJIH.
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Ongit 10. [TomyueHue aeTaTHOro U aMMOHUHWHOTO Oy(hepHBIX PacTBOPOB U
HCIIBITAaHUE UX OY(PEPHOTO ACHCTBUS.

Onpit 11. Bausinue paz6asienus Ha pH OydepHbIX pacTBOpOB

c.34

12.

OKHCINTEIbHO-BOCCTAHOBHUTEILHbIE peakumuun

Mertoabpl H3y4eHUST M pacueTa OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
nporieccoB. OkucnuTenu U BoccranoButenu. CocTaBieHUE yYpaBHEHUN
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pEaKIMil, MPOTEKAaIomMUX B
BOJHBIX pacCTBOPAX METOAOM HOHHO-MOJIEKYJISIPHBIX IMOTYpPEaKIIHiA.
KonngecTBeHHbBIE XapaKTCPUCTUKHN OKHCJIUTEIBHO-BOCCTAHOBHUTCIIbHBIX
MEepPEXOJOB.  ODNEKTPOAHbIE MOTEHLUMANbl MeETan-jioB. Vcnonbs3oBaHUE
TaOMUYHBIX JAHHBIX JJIS OIICHKH BO3MOXXHOCTH MPOTEKAHUS OKHUCIUTEIHHO-
BOCCTAaHOBUTCIBbHBIX peaKuHﬁ B CTaHJApTHBIX YCJIOBHAX. ypaBHCHI/ISI
HepHcra mist noteHImana sJekTpo/ia u s peaokc-peakunu. Bnuaaue pH Ha
BEJIMYMHY MOTEHIIUAJIOB BOJOPOJHOrO, KUCIOPOAHOIO U APYIUX AIIEKTPOIOB.
VYuyactue BOABI B pEaKUUAX B KauyeCTBE OKUCIUTENIS U BOCCTAHOBUTEIS,
3aBucuMOcCTh oT pH. Cxems! JlaTumepa.

Jab. ;2616011161.‘ OKHCIUTEIbHO-BOCCTAHOBUTEILHEIC CBOMCTBA OpOCThIX U
CJIOKHBIX BCIICCTB.

OneiTr 1. M3ydyeHune OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB IPOCTHIX
BEILIECTB.

OneiTr 2. HpOS[BJIeHI/Ie OKHCIIMTCIIFHBIX W BOCCTAHOBHTEIBHBIX CBOMCTB
OJICMCHTOM B 3aBUCUMOCTH OT €TI0 CTCIICHU OKHCJICHHUS.

- BoccTaHOBUTENBHBIE CBOWCTBA aroOMOB JJIEMEHTOB B OTPULATENbHOU
CTEIICH! OKHCIICHHS,

- OkucnuTeNnbHbIE CBOWCTBa aTOMOB J3JICMEHTOB B BBICHICH CTCIICHH
OKHCIICHHSI;

- OKuCIUTEIbHBIC M BOCCTAaHOBHTCILHBEIC CBOMCTBA aTOMOB 3JICMCHTOB B
MMPOMCIKYTOUHBIX CTCIICHAX OKUCIJICHUS.

Omnpit 3. 3HaueHHE CpCabl B OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX MTPOLIECCAX.

Omeir 4. Peakunn  gucnipormopimoHMpOBaHUS  (CaMOOKHCIIEHHS-
CaMOBOCCTaHOBIICHHS)

- Peakuust qucnponoplnoHUpoBaHus Cynb(UTa HATPHS;
- Peakiust qucnponopuuoHUpoBaHus Opoma,;

- Buusaune pH cpenpl Ha  cMEIEHME PpPAaBHOBECUS B PEAKLUAX

(4],
c.37

c. 57

c. 58
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JUCIIPOIIOPLIMOHUPOBAHHS.

OmpiT 5.  BHYTpUMONEKYJSIPHBIE  OKHUCIUTEIHHO-BOCCTAHOBHUTEIILHBIC
peaKIuH.

- Paznoxxenue HUTpaTa ME€OU;

c. 60
- Paznoxenue nuxpomara aMMOHUS.
OneiT 6. OKHCIUTEIBHO-BOCCTAHOBUTEIIHLHBIE pcaknun C ydJacTuem 61
OPraHNYECKUX BEIIECTB c.
- Boccranosienue AUXpoMara Kajus CIIMPTOM;
- BoccraHoBieHne — aMMMa4HOrO ~ pacTBopa  HUTpara  cepeOpa
hopmamsaeruIom;
- BoccraHoBiieHre iepMaHraHara Kajaus ABeJIeBOW KUCIOTON
KonTpoJsibHas padota: PacTBopbl. Ji1eKTPOIUTHYECKAS JUCCOLUALMS.

c. 62

c.63

13. | DuekTpoXuMHYecKHe PO ecChl (4],

KonuuectBennbie XapaKTEePUCTUKH OKHUCIIUTENBbHO- | C.64
BOCCTAHOBHUTEJBHBIX  MEPEXOJOB.  OJEKTPOAHBIE  IOTEHLHAJBI
METAJJIOB. [ 'anbBaHMYECKMM d3JIeMEHT. BomopomHblil 31ekTpox U
BOZOPOJHBIM HyJIb OTCUETAa MOTEHIMAJIOB. DJEKTPOJIU3 PACTBOPOB U
pacIuiaBoB, IMpOLECCHl, NPOTEKAlOIIMEe Ha Karoje M aHojAe, Y4YeT
BIIMSHUS TUIOTHOCTHM TOKa Ha AJIEKTPOAHBIA moreHuuan. Kopposus
METAJUIOB, MEXaHHU3M OJIEKTPOXUMHUECKOH KOPpPO3HH, CHOCOOBI
3allUTHI OT KOPPO3UHU.
Jlab. paboma: DNEKTPOXUMHIECKHUE MPOIIECCHI.
OmnpiT 1. M3roToBieHne raJibBaHUUECKOTO JIEMEHTA U U3MEPEHHUE €ro
S/C. c. 64
OneiTr 2. HWccnemoBanue 3aBucumoct OJIC  rajbBaHHYECKOTO
2JIEMEHTA OT KOHLEHTPALUU COJIH. c. 64
Ombir 3.  OmnpenelieHWE  NPOU3BEACHUS  PAaCTBOPUMOCTH U
TEPMOJMHAMUYECKUX  XapaKTEpUCTUK  Mpolecca  pacTBOPEHUs
MaJIOPaCTBOPUMBIX COCAMHEHUM. c. 66
OnpiT 4. DJexTponu3 BOJHOTO pacTBopa cyibdara HATpUs C
HEPaCTBOPUMBIMU JIEKTPOAAMHU. c. 66
OmnpiT 5. [TonyyeHre UHKA 3IEKTPOITU30M. c. 68
OmnpIT 6. DneKTpomUTHYECKOE pahUHIPOBAHNE MEIH. c. 69
OmnbiT 7. Koppo3usi METaIIOB c. 70

- Koppo3sus xenes3a B KOHTAKTE C yIIEPOAOM;
- BumsHue mnpupoasl KOHTAKTHUPYIOIIMX METAIIOB HAa CKOpPOCTh
KOPPO3HH XKEJIe3a;
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- ITaccuBHOCTH MeTaIA;

- AKTHBHpYIOIIIEe JeiCTBIE HOHOB XJIOpa.

OmnpIT 8. 3amuKTa METAJJIOB OT KOPPO3UHU

- DIEKTPOXUMHYECKOE OKCUIUPOBAHUE ATFOMUHUS;
- OKCUAUPOBAaHNE MATHUA U €T0 CIUIAaBOB;

- Karognas 3ammra Meraa;

- [IpoTekTopHas 3amuTa MeTaa.

c.73

14.

KoMmmnuiekcHble coeiuHeHUsI.

CrocoObl TIOMy4YeHUS KOMILJICKCHBIE COEIMHEHUH. YCTONYHMBOCTH
KOMIUIEKCHBIX coequHEeHUI. [1oBeneHne KOMIUIEKCHBIX COCIMHEHUN B
peakuusx  3aMelleHus, JIMTaHJHOTO OOMEHa, OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX TIpolieccax. [IpumeHeHne MeTona BaJ€HTHBIX
CBA3€H, TEOPUM KPUCTAUNIMYECKOTO TMOJs, METOH MOJEKYISIPHBIX
opoOuTanen st OIHCaHUs XUMHYECKUX cBsI3el MEXIY
KOMITJIEKCOOOpazoBaTenieM U JIUTaHJaMU U MHTEPIpeTaIusi CBONCTB U
CTPYKTYPbl KOMIUIEKCHBIX CO€IMHEHUM.

Jlab. paboma: KOMITJIEKCHBIE COCTUHEHUS.

KarroHHbIe KOMITIEKCHI:

OmneiT 1. KoMIieKcCHOE OCHOBaHUE HUKEIS

Omnpit 2. [Tonyuenue u uccnenoBanue cyabgara rerpaammuamenu (11)
AHHOHHBIE KOMITJIEKCHI:

OmnsiT 3. [Tonyuenue TerpanonoBucmyTara (I11) xanus.

Omeit 4. [TomydyeHne ruIpOKCOKOMIUIEKCOB.

BHyTpUKOMILIEKCHBIE COEAMHEHUS:

Onpit 5. [Tomyuenue HelTpanbHbIX KoMILIeKcoB xxerne3a(lll).
KommnekcHbie coeuHEHHS B peakusax oOMeHa:

OneiT 6. B3aumoneiictBue rexkcaunanogeppara(ll) xamus ¢ comsamu
MEJU U IIUHKA.

KomrmuiekcHble CO€MHEHUS B  OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKuusx:

OmnsiT 7. BoccTraHoBiieHue cepedpa U3 ero KOMIUIEKCHOTO COEAMHEHNS.
OmnmwiT 8. Boccranopnenue rekcanmanodeppara (I111) kamust.

Ompit 9. Okucnenue rexcarmanodeppara (1) xamus.

YCTONYMBOCTh KOMIUIEKCHBIX HOHOB. Pa3pylieHne KOMILIEKCOB.

Ompit 10. Pa3pyiienne koMIiekca npu pa3doaBIeHUN pacTBOpa.

Oneir 11. CpaBHUTENBHAs YCTOMYMBOCTH POAAHUIHOTO KOMILIEKCA
ko0ajbTa B BOJIC U B CIIHPTE.

OmnbIT 12. Bnusinue ANEKTPOHHOM KoH(pHUTyparun
KOMITJIEKCOOOpa3oBaTeisi Ha OKPacKy KOMILIEKCa.

OmnbIT 13. Pazpymienue KOMILIEKCA npu OCaXKJICHUU
KOMITJIEKCOOOpa3oBaTers.

OmneiT 14. JIBOliHBIE COMH.

OmnwiT 15. 'mapartHas nzomepus akBakoMiiekcoB xpoma (I1I).

[4],
c.79

c. 85
c. 86

c. 86
c. 87

c. 88
c. 88
c. 89

c. 90

c. 91
c.92
c.93

15.

Pelienue s3xcnepuMeHTAIbHBIX 32/1a4.

Pemenne SKCEpUMEHTANBHBIX 3a/a4  SBISECTCS CaMOCTOSITEIIBHON
paboTOl CTylEHTa, BBINONHICTCS IO MPEAJIOKCHHOW TEMAaTHKE W
3aKJIIOYAeTCs B MMOAOOpPE METOIMKH BBITIOJIHEHHSI OSKCIIEPUMEHTA,
MOJYYEHUU OKCIEPHMEHTAIbHBIX JaHHBIX W HMX 00paboTke ¢
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MPEACTABICHUEM U HHTEPIPETALMEH MOJYUEHHBIX PE3YIbTaTOB.

16. | 3ayeTHOC 3aHATHE 6
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[2] 3Baiimes, O.C., HMccnemoBaTenbckuil NMpakTUKyM 1o oOmed xumuu. [Tekcr] : ydeOHOe
rocodue ; M.: Usg-Bo MI'Y, 1994. - 480 c.

[3] ApnamuukoBa, E.W. COopHUK 3a1a4 10 HeopraHudeckoit xumui. [ TekcT] : yueOHOe mocooue
ISl CTYACHTOB BhIcnX yueO. 3aBenenuit/ E.M. Apnamaukosa, ["H. Ma3o, M.E. Tamm / oz pen.
0. /1. TpetrsaxoBa; M.: U3narenbckuii ieHTp «Axagemus», 2008. - 208 c.

[4] Kocteipuna, T.B. (Kyol'Y). O6mas xumus [Tekct] : mabopatopuslit npaktukym. Y. 2 / T. B.
Kocteipuna, T. I1. Cropoxenko, B. A. Bonsiakun ; M-Bo o0pa3oBanus u Hayku Poc.
®enepanyu, Kybanckuii roc. yH-T. - Kpacnonap : [KybaHnckuii rocyapCTBEHHbIN YHUBEPCHUTET],
2016. - 97 c.

Ilnan 1aGopaTopHbIX padoT
no qucuniuinie «[IpakTHKYM 10 HEOPraHMYeCKoi XUMHID)

2 cemecTp
Ne Tema 3anaTus JInt-pa | Kosn-Bo
n/ Ne 4acoB
n onbITa
B [5]
1. | Kucaopon. Bogopon. 6
Jlab. paboma: Kucnopon. Bogopon. Ilepexncs Bogoposa.
1. [Tonyuenue Bogopoza (M MpoBepKa Ha YUCTOTY) No.10.2,
1.1. [leficTBuem meTaijia Ha KUCIOTY c.81
1.2. JleficTBeM aJlOMUHHS Ha IIEI0Yb
1.3. JleiicTBMeM MeTaslIa Ha BOIY
2. BoccTaHoBI€HHE BOJOPOJOM OKCUIOB METAJIOB. Ne.10.3,
c.83
2. [Tonyuyenue kucmopoaa Ne 12.1
2.1. PaznoxxeHreM nepMaHraHaTa Kajius c.104
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2.2. PaznoxxeHrem nepokcujia Boaopoaa

3. CBoiicTBa KHCJIOpPOIA Ne 12.2

3.1. I'openue cepbl B KUCIOPOIE c.104

3.2. l'openue ymist B KUCJIOPOIE

3.3. Topenue maruus (kenes3a) B KHCIOPOJIE

5. CBolicTBa IepoKCcHIa BOAOpoaa Ne 12.3

5.1. BzaumozelicTBre ¢ HOOUIOM KaJIUsI c.105

5.2. BzaumogneiicTBue ¢ cynbhUI0M CBUHIIA No 12.4

5.3. B3aumojielicTBuE ¢ IepMaHraHaTOM KaJlust c.105

AaemenTsl VII A rpynmnsl.

Jlab. paboma: T'anoreHbl U UX COCTUHEHUS.

1. [lomryuenue xmopa Nell.1,

1.1. BzaumonelicTBreM NepMaHraHaTa Kajius ¢ COJISTHOM KUCIOTON c. 85

1.2. Baumonericteuem okcua Mapranmia(lV) ¢ consnoi kucimoron

1.3. B3aumopencTBueM IUXpOMaTa Kajaus ¢ COJIIHOM KUCIOTOM

1.4. B3anMoneicTBUEM XJIOPHON U3BECTH € COJISTHOM KMCIIOTOM

1.5. B3aumopeiicTBueM Xjiopara Kajaus ¢ COJISTHOM KUCIOTOM

2. [Tony4yenue 6poma. c. 88

2. Ilonyyenue nona

2.1. B3aumopneicTBMEM HOIMAA Kalusl C CEPHOM KHUCIOTOM H

MIEPOKCUAOM BOAOPOAA.

2.2. B3aumoaeicTBUEM MOIUA KaIKs C CEPHOU KUCIOTOM U OKCUAOM

maprasxa (I1V). c. 88

3. CBoiicTBa xJyi0pa Nell.2,

3.1. B3aumonerictBre xj0pa ¢ CyppbMoOi c. 89

3.2. B3aumogericTBue xjaopa ¢ KpacHbIM Gochopom

3.3. BzaumoneiicTBue xjaopa ¢ Ho1oM

3.4. B3aumonericTBHe XjI0pa ¢ pacTBOpaMu OpoMua U Hoauaa Kaaus

3.5. Xnopnas Boia

4. CpoiicTBa Opoma Nell.3,

4.1. [lomyyenue u cBoiicTBa OPOMHOM BOJIBI c. 91

5. CBoiicTBa iioga Nell.d4,

5.1. B3aumopeicTBrEe ¢ pacCTBOpaMHU rajJoreHUA0B METAILIOB. c. 91

5.2. B3zaumogeiicTBre ¢ BOJI0OM pU HArPEBAHUH.

6. 'aToreHuI6I METaIO0B. Nell.5,

6.1. ManopacTBOpUMbI€ TaJIOTCHUIbI c.92

6.2. OKucieHue raaoreHua-noHOB

6.3. B3aumoneiicTBue xjopuga HaTpus, OpomMHIa Kajius ¥ HOIUAA

KaJIus ¢ KOHUEHTPUPOBAHHOM CEPHOM KHUCIOTON

6.4. BzaumoneiicTBue OpoMuga Kanus € HOIUAA Kalmusi C

KOHIICHTPUPOBAHHON OpTOPOCHOPHON KHUCIOTOU

7. l'anorennipl Boopoaa Ne 11.6,

7.1. Tlomy4yeHue XJa0poBOAOpOAa B3aUMOACHCTBUEM XJI0pHUIa HaTpusi ¢ | ¢. 93

KOHLIEHTPUPOBAHHOU CEPHOM KUCIIOTOM.

7.2. BzaumonericTBrE XJI0POBOIOpOAa ¢ BooH ((hoHTaH)

8. benunpHas (XJ0pHas) U3BECTh Ne 11.8,
c. 97

JuiemenTsl VI A rpynnsl.
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Jlab. paboma: Cepa u ee COeAMHCHUS.

1. Ionyuyenne MomuduKauuii cepbl U HCcleA0BaHUE UX CBOMCTBI.I.
1.1.ITomryuenre poMOUYECKOil cephl.

1.2.ITonydyeHrne MOHOKJIMHHOM CEPBI.

1.3. 3meHeHue cepbl IpU HArpeBaHUU

1.4. ITony4yeHue MaacTUYECKON Cepsl

2. CepoBonopon

2.1. Ilony4yenue, ropeHHE CEPOBOAOPOAA

2.2. BzammopeiicTBHE cepoBoaOpoJa ¢ OpOMHOW, HOTHON BOIOH,
MOJKHUCICHHBIMU pPAacTBOpaMU II€pMaHIraHaTa Kajiusg W Ouxpomara
KaJusl.

2.3. B3zaumopeiicTBue cepoBoaopona ¢ pactBopamu coseit xenesa (11),
mapranma (II), nnaka, Mmenu, KaaMus, CBHHIIA, CYPbMBI.

2.4. BsaumogeiicTBue cepoBoJOpoa ¢ KOHEHTPUPOBAHHON CEpHOM
KHCJIOTOM.

3. Cynbbuapl METAILIOB

3.1. Ilony4enue u cBoiicTBa Cylb(pua aTIOMUHUS

3.2. [ony4enue u cBoiicTBa Cynbduaa xxenesa

3.2. [lony4enue u cBoiicTBa Cynb(puia HUHKA

3.3. OcaxaeHue cynb(hua0B METAJUIOB CYIb(PHIOM aMMOHUS

3.4. Ocaxnenue cyab(puI0B METAIIOB THOCYIb(PATOM HATPHAL.

3.4. CpoiicTBa cynb(huI0B, pACTBOPUMBIX B BOJIE

4. Oxcup cepoi(IV)

4.1. Peakiuu o6pa3zoBanus okcuna cepbi(1V)

4.2. CsoiictBa okcuna cepoi(1V)

5. CepHas KuCJIOTa U €€ COJIH

5.1. OTHOLIEHNE KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI K BOJE

5.2. JlelicTBuE CEpHOM KUCIIOTHI HA OPraHUYECKUE BEIIECTBA

5.3. JleficTBUE CEpHOM KMCIOTHI HA HEMETAJLIbI

5.4. JleficTBue CepHOM KUCIOTHI Ha METaJIbI

5.5. Tepmuueckasi yCTOWYUBOCTH CyIb(haToOB

6. Tuocynbdar HaTpus

6.1. CpolicTBa THOCYIb(DaTa HATPHS

Ne 13.1.
c. 106

13.2.
. 106

o &

13.3.
. 107

o &

13.4.
. 110

o &

=

13.5.
c. 112

Nel3.6.
c. 114

JaeMeHTsl VI A rpynnsi.

A3otr. CoequHeHHs1 a30Ta B Pa3JIUYHBIX CTENMEHSAX OKMCJIEHHs,
OKCH/IBI U KHCJIOTHI 230Ta

Jlab. paboma. A30T M €TO COCTUHEHUSI.

1. AMMuaxk

1.1. Peakmuu mony4eHus aMMuaka U CBOWCTBAa aMMHUaKa

1.2. ITomyyenne amMmmMuaka u pacCTBOPEHUE €T0 BOJIE

2. Conu aMMOHUS

3. Oxkcupgpl a3ora

3.1. Okcup a3ora(l)

3.2. Okcunp azora(ll): momyyeHme B3aUMOIEWUCTBHEM MeEIU C
pa30aBieHHON a30THOW KHUCIOTOW, OKHCIEHUE KHCIOPOIOM BO3yXa,
JIEHCTBUE HA KOHIICHTPUPOBAHHYIO A30THYIO KHCJIOTY, JIEHCTBHE Ha
coinb Mopa.

Nel4.1.
c. 118

Nel4.2.
c. 119

Nel4 4.
c. 119
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4. IlonydeHne u CBOWCTBA a30TUCTOM KHCIIOTHI Nel4.s.
c. 124

5. A30THas KHCIIOTa U €€ COIU No 14.6.

5.1. [lonyuyeHnue AbIMSIIEH a30THOM KUCIOTHI U3 HUTpATa HATPUS c. 124

5.2. CpolicTBa JpIMSIIECH a30THON KUCIIOTBI

5.3. CBoticTBa pa30aBiIeHHOMN a30THOW KUCIIOTHI

5.4 «lapckas Bogka»

5.5. Tepmuueckasl yCTOWYMBOCTh HUTPATOB

JueMeHTsI VI A rpynnsi.

Coenunenus gpocdopa, cypbMbl, BUCMYTA.

Jab. paboma.: ®ochop, cyppMa, BACMYT U UX COCIUHECHHUS.

1. ®ocdop u ero cpoiicTa Ne 15.1,

1.1. TTonyuyenue 6enoro pocdopa u ero BocriaMeHEHHIE c. 130

1.2. Topenue Genoro ¢pocdopa moa BoaoH.

2. OproocdopHas kuciaora Ne 15.6,

2.1. [lomyuyenue oprodochopHOil KUCITOTHI c. 133

2.2. CpoticTBa opTohocHOpHOI KUCTOTHI U €€ COoNeH

3. Okcup cypomsl (11T) Ne 16.2,
c. 137

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

5. Cynb¢uas! u THoconu cypbMsl (I1I) u (V) Ne 16.4,
c. 137

6. [TonyueHue u CBOICTBA BUCMYTa Ne 16.5,
c. 137

7. CpoiictBa coenunennii Bucmyta(lll) Neo 16.6,
c. 138

8. [Tomydyenue u cBoiicTBa coequnennii BucmyTta(V) Neo 16.6,
c. 138

JueMenTsl IV A rpynnsi.

Jlab. paboma. Yrnepon, KpeMHHIA, OTOBO CBUHEI] M MX COCIMHECHHUS.

1. Okcun yrnepoaa(IV): oTHomenue k ruiameHu; ropenue maraust B | Ne 17.1

okcune yrnepona(IV); B3aumozeiicTeue ¢ BOIOM. c. 141

2. Conu yrojapHOW KHCJIOTBI: pEakius ¢ HU3BECTKOBOM BomoM; | Ne 17.2,

TUIPOKapOOHATOM HATPHS; PA3IOKEHUE KapOOHATOB METAJLIOB. c. 142

3. Oxcup yrnepona(ll): momyuenue oxcuma yrnepona(ll) meiictBuem | No 17.3,

KOHIICHTPUPOBAHHOW CEPHON KHUCIOTHI Ha MYpPaBbHHYIO KHUCJOTY; | c. 142

BocctaHoBieHue oxcunaa meau(Il); oTHomeHne K U3BECTKOBOM BOJE;

aMMHaYHOMY pAacTBOpYy OKcHla cepeOpa; TMOIydYyeHHE OKCcHJa

yriepona(ll) neiicTBueM KOHIICHTPUPOBAHHOW CEPHON KHCIOTHI Ha

LIaBEJIEBYIO KUCIIOTY.

4. CpoicTBa KpeMHHs: B3aMMOJICHCTBHUE CO IIesiouaMu; ruiaBukoBor | Ne 18.1,

KUCJIOTOM M CMEChIO IUIABUKOBOM M KOHIIEHTPUPOBAHHOW a30THOW | c. 143

KHCJIOTHI.

5. 'uaponus coeMHeHUN KpeMHUSA No 18.2,

5.1. T'uaponus cuiiMkara HaTpust c. 144

5.2. [lony4yeHne «HEOPraHUYECKOrO Caa
5.3. 'uxgporesnb U THAPO30JIb KPEMHUEBOW KHUCIOTHI
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6. IlomyueHune u cBOWCTBA 0JI0BA: MOJIy4YE€HUE 0J10Ba BoccTaHoBiIeHHEM | Ne 19.1,
LIMHKOM; B3aMMOZEHUCTBHE 0JIOBA C KMUCIOTAMH U IIEI0YAMH. c. 147
7. CoenvHEHHUs 0JI0Ba:
7.1. 'mapokcun omosa(Il) Ne 19.2,
7.2. Ilonydenue u cBoiictBa ruapokcoctannara(ll) Harpus c. 147
7.3. CpotictBa xnopuaa onosa(Il)
7.4. llomydeHne U CBOMCTBA O-OJIOBIHHOM KHCIIOTBI
7.5. Ilony4enue u cBoiicTBa B-0JIOBIHHOM KHCIOTHI
7.6. Cynb(uasl 1 THOCOIU OJIOBA
8. [lomydeHue u CBOICTBA CBUHIIA
8.1. [lonyueHue CBUHIIA BEHITECHEHUEM [IMTHKOM Ne 19.3,
8.2. CBoiicTBa CBMHIIA: B3aUMOJIEHCTBUE C KUCIOTAMHU U IIEJI0YaMHU c. 148
9. Okcuibl ¥ TUAPOKCUIBI CBUHIIA
9.1. CBoiicTBa OKCHIOB CBHHIIA Ne 194,
9.2. 'mapoxkcun ceunma(Il) c. 149
10. Conu cBUHIIA U €TI0 CBOMCTBA
10.1. Moaun cBuHIIA Ne 19.5,
10.2. OcHOBHO# KapOOHAT CBUHIIA c. 150
10.3. Cynbbun cBUHIIA
7. | KonmoxkBuym: Xumust anemeHToB [V — VII rpynn maBHbIX TOATPYIII 2
U UX COEIMHEHMH (XMMHUYECKas CBs3b B COCIUHEHUSAX 3JIEMEHTOB
rmaBHbIX noarpynn IV — VII rpynm; 3akoHOMEPHOCTH B M3MEHEHUHU
KHCJIOTHO-OCHOBHBIX M OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB)
8. | Cunre3bi: CoeHeHUS] HEMETAJIJIOB 10
9. | Dnementsl III A rpynnsl. PeakozeMesibHbIe 3JIeMEHTHI. 6
Jlab. paboma: bop, anmoMuHuii. Peiko3eMenbHbIe JIEMEHTHI.
1. ITomyuenue u cBOMCTBA OOPHOM KUCIOTHI Ne 20.2,
1.1. [Tonyuenue 6OpHON KUCTOTHI U3 OypbI c. 155
1.2. CBoiicTBa GOpHOI KHCIOTHI
2. OxkpaliieHHbIe TepIibl Oyphbl Ne 20.3,
c. 156
3. CBoiicTBa AJTFOMUHUS: IEUCTBUE Ha amoMuHuN | Ne 23.1,
KOHLICHTPUPOBAaHHBIX U  pa30aBICHHBIX pPACTBOPOB KUCIOT U | c. 166
OCHOBaHHUH.
4. TlomydyeHure U CBOMCTBA TUAPOKCH]IA AIFOMUHUS: B3auMozaeicTeue ¢ | Ne 23.2,
KHMCJIOTaMH, IIeJI0YaMH, PACTBOPOM aMMUAKA. c. 167
5. Conu aylfoMUHUS: TUAPOJIU3 COJICH aTFOMUHUS. No 23.3,
c. 167
6. Peaxo3zeMenbHbIE AIIEMEHTHI.
6.1. Coenunenus nantana (II1) u uepus (I11): momydenue ruapoxcuaa
JaHTaHa; MojiydeHue u cpoiictBa ruapokcuna uepust (III); coiictBa
coneit epus (I11).
6.2. Coenunenus uepus (IV): momyuenue rugpoxcuna uepus (IV);
noigyuyeHue u cpoiictBa coned uepus (IV); mepokxcocoenuHeHus
LEepHsL.
10. | QaemenTsl I A u Il A rpynm. 6

Jlab. _paboma: 1llenodynsle W  IICIOYHO3EMEIIBHBIC  METAJUIbI,
OepUJUIHI, MATHUN.
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1. B3auMmopelicTBHE IICIOYHBIX METAIIOB C BOAOM Ne 21.1,
c. 156

2. I'mapokcuIbl IIENOYHBIX METAJUIOB: TMONydeHue 1o peakuuu | Ne 21.3,

0€3BOHOrO KapOOHaTa HATPHS C TAIICEHON U3BECThHIO. c. 158

3. Cony LIEeNOYHBIX PIIEMEHTOB Ne 21.4,

3.1. Ilomydenne u cBOWCcTBa KapOOHATa HATPHUS c. 159

3.2. ManopacTBOPUMBIE COIU JIUTUS U KaJIHS

4. CpoiicTBa MarHus : TOPEHHUE MarHusi, B3auMojiecTBrue ¢ Bomou ¢ | Ne 22.1,

MPUCYTCTBUU XJIOPUJIa AMMOHHUS. C.162

5. Ilony4eHue u cBOMCTBA TUAPOKCUAA MATrHUA No 22.2,
c. 162

6. Comu Maruus Ne 22.3,

6.1. KapO6oHatsr Maraus c. 162

6.2. Maraunitammonuiiocdar

7. Conu KanpLusi, CTPOHILIUS, Oapus Ne 22 .4,
c. 163

11. | DnemenTnl mo00uHbIX moarpynm I1I - V rpynm.

Jlab. paboma. TutaH, BaHAAWI U UX COSTUHEHUS.

1. CBoiicTBa TUTaHa : B3aUMOIECHCTBUE C KUCIOTaAMHU. Ne 241,
c. 170

2. Coenunenus TutaHa(IV) No 24.2,

2.1. TuranoBas kucjaora c. 170

2.2. IlepokcuaHble COEANHEHUS No 24.3,

3. Coenunenns TutaHa(Ill) c. 171

3.1. [lonyuenue pactBopa cynbdara Tutana(lll)

3.2. CgoiictBa coemunenuii turana(lll): B3aumomeiicTBue ¢

MepMaHTaHaTOM KaJusi, TUIPOKCUIOM HATPHsl, KHCIOPOJOM BO3/IyXa.

4. CBoiicTBa BaHaaus Ne 25.2,

4.1. [lony4yeHue 1 CBOMCTBA OKCHJIa BaHA NS c. 172

4.2. ITonuBa”aaTel M BaHaUEBast KUCJIOTA

4.3. Conu BaHAAMEBOI KUCIOTHI

4.4. [lepokcuaHbIC COSAMHECHUS BaHATUS

5. CoeguHeHMsT BaHaausd B HU3IIMX CTENEeHIX OKHciaeHus: | Ne 25.3,

MOCJIEIOBATEIbHOE B3aMMOJECHWCTBUE BaHaJara HATpus C LMHKOM, | c. 173

conbio xkene3a(ll), nomuaom kamusi, cynb(UTOM HATPUS; MOITYYCHHE

THAPOKCUIIOB COCIMHECHHM BaHAAWS W WCCIEIOBAHUE WX CBOICTB;

OTHOUIEHUE K MEPMaHTaHaTy Kajaus; OKUCICHUE Ha BO3AYXE.

12. | DnemenThI M0604YHOM moArpynnsl VI rpynmnsi.

Jlab. paboma: Xpom, MOIUOIEH, BOJIbPPAM B UX COCTUHCHHSI.

1. Coequnenus xpoma(Il) Ne 26.2,

1.1. Tlomyuyenme xmopuma xpoma(ll): B3ammoneiictBue mmHKa c | c. 175

xyiopuaom xpoma(Ill).

1.1. CgoiictBa xmopunma xpoma(ll): B3ammopeiicTBue ¢ ameratom

HaTpHs; THAPOKCUIOM HATPUS; KUCIOPOAOM BO3yXa.

2. Coenunenust xpoma(Ill) Ne 26.3,

2.1. Ilonyuyenue u cBoiictBa okcuaa xpoma(Ill) c. 176

2.2. Ilonyyenue u cBoiictBa runpokcuaa xpoma(lll)
2.3. CaoiictBa coneit xpoma(Ill)
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3. Coenunenus xpoma(VI)

Ne 26.4,

3.1. CBoiicTBa cojieid XpOMOBBIX KUCTIOT c. 177

3.2. [Tonyuenue u cBoiictBa okcuaa xpoma( VI)

3.3 IlepokcuaHbie COeAMHEHUS XpOMa.

4. MonubaeH, Bonbppam Ne 26.5,

4.1. Monu0OeHOBbIN U BOJIb(PPaMOBBIN aHTHAPHIBI c. 178

4.2. MonubneHoBbIe U BOJIb(GPAMOBBIE KUCIOTHI

4.3. Tuoconu u cynbpuab MoinubaeHa U Bodb(hpama

4.4. Boccranosnenue coenuHeHuit monuoaena( V1) u sBonsdpama( VI)

4.5. IlepokcuiHble cOeIMHEHUs] MOJIMOIeHa U Bosib(ppama

13. | DQuemenThI N060YHOM moarpynnsl VII rpynnsi.

Jlab. paboma: MapraHel 1 ero COeIMHEHUSI.

1. Coenunenus mapranua(ll). No 27.2,

1.1. Tunpokcun wmapranua(ll): momyueHue, B3aumonelcTBue c | c. 186

pacTBOpaMu KUCIOT U Iiesioueit, OpoMHOI BOAOH.

1.2. Comu mapranma(Il).

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

3. Coemunenus Mapranna(lV): momyuenue wu B3ammoneiictBue ¢ | Ne 27.4,

KOHLICHTPUPOBAaHHOW  COJIIHOM  KHUCJIOTOW, KOHLIEHTPUPOBaHHOW | c. 187

IIeJIOYb0,  TMOJKHCIEHHBIM  pPacTBOPOM  TEpEeKHCH  BOAOPOIA,

I1aBeJIEBON KHUCIIOTOM.

4. Coenunenus mapranna(V) No 27.5,
c. 187

5. Coemunenust mapranna(VI): momyuenue u cBoiictBa Manranata | Ne 27.6,

KaJIUS. c. 187

6. CBolicTBa MepMaHraHaTa KaJlus: pa3joKeHue, OKUCIEeHUE TIOK03bI, | No 27.7,

cynbbuIa HATPHsI, HOAKUIA Kayusl, CyabduTa HaTpus, cyabdara xeme3a | c. 187

(ID).

14. | QaemenTsl mob6oyHoi nmoarpynns! VIII rpynnst.

Jlab. paboma: Kenezo, koO6anbT, HUKEIb. KOMIUIEKCHBIE COSTUHEHUS

xKernesa, Ko0aabTa, HUKEIS.

1. CsolicTBa kele3a, KoOalbkTa W HHUKeId: B3ammojueiicTBue c | Ne 28.1,

KOHILICHTPUPOBAaHHBIMU U pa30aBICHHBIMH pPacTBOpaMu KHCIOT u | c. 190

IesIoueit Ha XOJIOAY U PU HarpeBaHUH.

2. I'mapoxcusl xKenesa, kodanbTa U HUKEIS Ne 28.2,

2.1. T'mppokeun xenesa(1l) c. 191

2.2. T'unpoxeup xenesa(lll)

2.3. I'mapokcun kob6ansTa(ll)

2.4. T'unpoxcun xobansra(lll)

2.5. 'mapokcun Hukens(1l)

2.6. 'mnpoxeun Hukesns(I1)

3. Conu xene3a Ne 28.3,

3.1. CpotictBa coneii xkene3a(ll) c. 192

3.2. CgoiictBa coneii xxene3a(lll).

3.3. [Tony4enue u cBoiicTBa pactBopa ¢eppara (IV)

3.4. Ilonyuenue u coiictBa peppatos (VI)

4. CoenuHeHnst KOOAIbTa Ne 28.4,
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4.1. Csoiictea  comeri  koOampra(ll):  B3ammoneiictBue ¢ | c. 194
CEPOBOJIOPOZIOM, CYTb(PHUIOM HATPHSL.
4.2. Oxcugsl Kobajbra: IMOJYYEeHHE U B3aUMOJCHCTBHE C
pa30aBICeHHBIMU U KOHIICHTPUPOBAHHBIMHU PACTBOPAMHU KHCJIOT.
5. Coenunenus nukensi(Il) No 28.5,
5.1. Crotictsa comneit Hukensi(Il) c. 194
5.2. Okcup auxens(I11)
6. KoMmmtekcHbIe coeqMHEHHS JKele3a, KoOaabTa U HUKEIIst Ne 28.6,
6.1. AMMuakatbl K0OaabTa M HUKEIS c. 195
6.2. I'ekcanutpurokobanprar(lll) xanus
15. | QuemenTsl nob6ouHoi noarpynmnsl I u Il rpynnsi. 6
Jlab. paboma: Menb, cepeOpo, IUHK, KaJIMUA U UX COCTUHEHUSI.
1. IlonyueHue u cCBOMCTBA MeIU Ne 29.1,
c. 201
2. Coenunenue meau(l) Ne 29.2,
2.1. [lonyuyenue u cBoiictBa okcuaa meau(l) c. 201
2.2. Ilonyuenue u cBoiicTBa ramoreHu10B Meau(l)
3. Coequnenus meau(Il) Ne 29.3,
3.1. Ilonmyuenue u cBoricTBa okcuaa u ruapokcuaa meau(Il) c. 202
3.2. CgoiictBa coneit menu(1l)
4. TlonyueHue u cCBOMCTBa cepedpa Ne 29.4,
c.203
5. Coenunenus cepebpa Ne 29.5,
5.1. Oxkcuasl cepedbpa c. 203
5.2. T'anorenuasi cepedpa
6. Cepebpenue Ne 29.6,
c. 204
1. CoequueHuns MUHKA ¥ KaIMUI Ne 30.1,
1.1. OKcuasl TMHKA ¥ KaJIMHS c. 207
1.2. I'uapokcuabl IMHKA U KaAMUS
1.3. Cynbuapl IUHKA U KaIMUS
16. | KosutokBuym:  Xumus  MertauioB. CTpoeHHe UM CBOWCTBa 2
KOMILJICKCHBIX COSAMHEHUN d-2JIEMEHTOB.
17. | Cunre3bl: CoeqMHEHUSI METAJJIOB. 10
BCET'O 102

[5] [IpakTuKy™M 1o HEOpraHMYECcKol XuMuu: Yueb. mocodue A CTy/. BICII. y4eO. 3aBefeHHi/
B.A. Anemun, K.M. Jlynaesa, A.W. XXupos u np.; [lox pen. FO. 1. TperbsikoBa — M.:
Wsnmarensckuii neHT «Akagemus», 2004. — 384 c.

2.3.4 IlpuMepHas TEMATHKA KYPCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboTsl — HE TPeyCMOTPEHbI

2.4 llepeyeHb yueOHO-METOIUYECKOT0 olecreYeHHs JJIsi CaMOCTOSITeILHOI PadoThI
00y4aroImuXCcH N0 AMCUHUILINHE (MOAYJII0)

Ne

Bun CPC BBITIOJITHEHHIO CAMOCTOSATEIILHON pabOThI

[Tepedenp yueOHO-METOIUYECKOTO 00ECTICUCHUS JUCITUTUTHHBI 110

21




2 3
[Ipopabotka yueoHoro |[1. AxmeroB, H.C. OOmas u HeopraHuuyeckas XuUMUS
(TEeOpeTUYECKOro) [DnexTpoHHbIid pecypc] : yued. — DnektpoH. gaH. — CaHKT-
Marepuasa [TerepOypr : Jlamb, 2014. — 752 c¢. — Pexum nocryma:

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

2. TpunByn, H. Xumwus osnemeHtoB: B 2 T. (KOMIUIEKT)
[Onexrponnslii pecypce] : cnpas. / H. I'punByn, DpHimo A.. —
OnexTpoH. naH. — MockBa : M3zparensctBo "Jlaboparopus
sHanuit", 2017. — 1348 c¢. — Pexum pocryna:
https://e.lanbook.com/book/94157

3. Heopranuueckas xumus: B 3-x Tomax/ Ilom pea. FO./.
TpetbsikoBa: T1: ®U3NKO-XMMUYECKHE OCHOBBI HEOPTaHUMUECKOM
XUMHH: Y4eOHUK A7 CTya. Bbicil.y4eO. 3aBenenuit/ M.E. Tamm,
FO.J0. TperbsikoB; - M: M3narenbckuii neHTp «Akagemus», 2004.
—240c.

3. Heopranuueckas xumus: B 3-x Ttomax/ Ilom pem. FO./.
TperbskoBa: T2: XuMmus HENMEPEXOTHBIX AIEMEHTOB: Y4YEeOHHUK
uis  cTyd. BelcunyueO. 3aBenenui/  A.A.  [Iposnos,B.II.
3nomanoB, ['H. Ma3zo, ®.M. Cnupugonos; - M: U3narenbckuii
HeHTp «Axkagemus», 2004. — 368c.

4. Heopranmueckas xumusa: B 3-x Tomax/ Ilom pem. HO.J.
TperbsaxoBa: T2: Xumus nepexoHbix aneMeHToB KH.1: YueOHuk
o cTyd.  BeicmnydeO. 3aBeaenwit/  A.A.  Jposmos,B.II.
3nomanoB, ['H. Ma3zo, ®.M. Cnupunonos; - M: Uznarenbckuii
HeHTp «Axagemusi», 2007. —352c.

5. Heopranmueckas xumusi: B 3-x Ttomax/ Ilog pen. FO.M.
TpetbsikoBa: T2: Xumus nepexoanbix 31eMeHToB KH.2: YueOHuk
I cTyd.  BeicmnydeO. 3aBeaenuit/  A.A.  JIposmos,B.II.
3nomanos, ["H. Ma3zo, ®.M. Cnupunonos; - M: Uznarensckuit
neHTp «Axagemus», 2007. — 400 c.

6. MeTtopuueckue peKOMEHAANN K OPraHU3aluU ayIuTOPHOU U
BHEAyIUTOPHOU  (CaMOCTOSITENbHOM)  pabOThl  CTYIEHTOB:
metonnueckne ykazanus / coct. TII. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jloza. — KpacHomap: Kybanckuii
roc. yH-T, 2018. 89 c.

IToxrorosxka k
nabopaTtopHbIM paboTam

[1] Kocteipuna, T.B. (Ky6I'Y). OOmas xumus [Tekcr]
naboparopusiii npaktukym. [U. 1] / T. B. Kocteipuna, T. II.
Cropoxenko, B. A. BonbiHkun ; M-Bo 00pa3oBaHusi U HayKu
Poc. ®epepanmu, Kybanckuii roc. yH-T. - KpacHomap
[Kybanckuit rocynapctBensblii ynusepcurer], 2015. - 113 c.

[2] 3aitneB, O.C., MccrmenoBarenbCKUil MPAKTUKYM IO 0OmmIen
xumun. [Tekcr] : yuebHOe mocobue ; M.: Uza-so MI'Y, 1994. -
480 c.

[3] ApnamnukoBa, E.M. COopHHMK 3amad 1Mo HEOPTaHHYECKOU
xumud. [Tekct] : ydyeGHOe mocoOue Ui CTYJEHTOB BBICIINX
yue0. 3aBenenuit/ E.W. Apnamaukosa, I'H. Mazo, M.E. Tamm /
mon pen. FO.Jl. TperpsixoBa, M.: W3marenbckuii 1EHTP
«Axagemusy», 2008. - 208 c.

22


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

[4] Kocteipuna, T.B. (KyoI'Y). O6mmas xumus [Tekcr] :
naboparopuslii mpaktukyM. Y. 2 / T. B. Kocteipuna, T. I1.
Cropokenko, B. A. Bonbiakus ; M-Bo 00pa3oBaHusi M HayKu
Poc. ®enepanuu, Kybanckuii roc. yH-T. - KpacHomap :
[KyOanckuit rocynapcTBeHHblii yHuBepeutet]|, 2016. - 97 c.

[5] TIpakTrKyM MO HEOPTraHUYECKON XUMHH: Y4el. mocoOue st
CTyq. BbIcul. yueO. 3aBeaenuil/ B.A. Anemun, K.M. JlyHaesa,
AWM. XKupos u ap.; [lox pen. 0. /1. TperbsikoBa — M..:
Wznarenbckuii neHT «Axagemusy, 2004. — 384 c.

6. [TpakTrky™m no obuieit 1 Heopranudeckoit xumuu [ Tekcr] :
y4eOHOe 1mocobue ajis CTyAeHTOB By30B / AnukOeposa JI. 10. u
np. - M. : BITAJIOC, 2004. - 319 c. : un. - (Ilpaktukym ajis
BY30B). - bubmuorp.: c. 311. - ISBN 569101143X

7. MeTonuyeckue peKOMEHAAMHU K OpTraHU3aluK ayJUTOPHOU U
BHEAy/IUTOPHOM (CaMOCTOATENbHOI) paboThl CTYICHTOB:
metonnueckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Ky6anckuit
roc. yH-T, 2018. 89 c.

8. Meronuueckue peKOMEHJallu K OPraHnu3alluy ayIMTOPHOU 1
BHEAyJAUTOPHOMU (CaMOCTOSITEIbHOI) pabOThI CTYICHTOB:
metonnueckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnox, A.B. becnanos, H.B. Jlo3za. — Kpacnonap: Kybanckuit
roc. yH-T, 2018. 89 c.

[ToaroroBka K TeKymemy
KOHTPOJIIO

1. AxmeroB, H.C. OOmas u HeopraHudyeckas XHUMHSI
[DnexkTponHsbIil pecypc] : yued. — DnexTpoH. gaH. — CaHKT-
[TerepOypr : Jlamwb, 2014. — 752 c¢. — Pexum nocryma:
https://e.lanbook.com/book/50684

2. TpunByn, H. Xwumws osmemMeHTOB: B 2 T. (KOMILIEKT)
[Onexrponnslii pecypc] : cnpas. / H. I'punByn, DpHimo A.. —
OnexktpoH. nmaH. — MockBa : WzmarenbctBo "JlaGoparopwst
sHanuit", 2017. — 1348 c¢. — Pexum pocryna:
https://e.lanbook.com/book/94157

3. Heopranuueckass xumus: B 3-x Ttomax/ Ilom pen. FO.J.
TpetbsikoBa: T1: ®U3NKO-XUMUYECKHE OCHOBBI HEOPTaHHUYECKOM
XUMHH: Y4eOHUK A7 CTyA. BbIcil.y4eO. 3aBenenuit/ M.E. Tamm,
FO. /1. TpetbsikoB; - M: U3narenbckuii ieHTp «Akagemus», 2004,
—240c.

3. Heopranmueckas xumus: B 3-x Ttomax/ Ilom pem. FO.JL.
TperbsaxoBa: T2: Xumusi HENEepeXOAHbIX AIIEMEHTOB: YYeOHHK
uis  cTyd.  BelcunyueO. 3aBenenui/  A.A.  [Ipo3nos,B.II.
3nomanoB, ['H. Ma3zo, ®.M. Cnupunonos; - M: U3narenbckuii
HeHTp «Axagemus», 2004. — 368c.

4. Heopranmueckas xumusa: B 3-x Tomax/ Ilom pem. HO./.
TperbsaxoBa: T2: Xumus nepexoHbix aneMeHToB KH.1: YueOHuk
I cTyd.  BeicunydeO. 3aBeaenwit/  A.A.  Jlposmos,B.II.
3nomanos, ["H. Ma3zo, ®.M. Cnupunonos; - M: M3narenbckuit
ueHTp «Axagemusi», 2007. —352c.

5. Heopranmueckas xumus: B 3-x Ttomax/ Ilog pen. FO.J.
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TperbsaxoBa: T2: Xumus nepexoqHbIx aneMeHToB KH.2: YyeOHuK
I cTyd.  BeicmLydeO. 3aBeaenuit/  A.A.  Jlposzmos,B.II.
3nomanos, ["H. Ma3zo, ®.M. Cnupunonos; - M: M3znarenbckuii
neHTp «Axagemusi», 2007. — 400 c.

6. COOpHUK 3a/1a4 MO0 HEOPTraHMYECKON XMMHUU: yuebd. mocobue
s cryn. Beicmn yueO.3aBenenuid / E.M. Apmammukora, I.H.
Ma3zo, M.E. Tamm; mnox pen. FO.JI. TperbsixoBa. — M.:
N3parensckuii neHTp «Akagemus», 2008. — 208 c.

7. 3aitne O.C. 3agaum, ynpakxHEHUS W BOMPOCHI MO XHMUU:
VYu4eb. mocobue miist By30B. — M., Xumus, 1996. — 432 c.

8. CupunoB B.B., Ilonkouu I'A., BacunwseBa I['U. 3apauu,
BOTIPOCHI U YIIPKHEHUS TI0 OOIICH U HEOPraHUIECCKOH XUMUH. /
Munck «YauBepcuterckoe», 1991. — 350 c.

9. Meronuueckue peKOMEHIAIMU K OpraHu3alui ayIMTOPHON 1
BHEAy/IUTOPHOM (CaMOCTOATENbHOI) paboThl CTYICHTOB:
metonnueckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Ky6anckuit
roc. yH-T, 2018. 89 c.

Y4eOHO-MEeTOqMUECKAE MaTepHalbl JUIsl CaAMOCTOSTENBHONH paboThl OOydYaroOUIMXCS M3
YHCJIa MHBAIUIOB U JIUI] C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 310poBbsi (OB3) nmpenocrapnstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAaHUYEHUSIM UX 30POBbS U BOCTIPUATHS HHPOPMAIIHIH:

J1Jist U1 ¢ HApyIICHUSIME 3PCHHS:

— B II€YaTHOH (pOopMe YBEITHMUCHHBIM MIPUPTOM,

— B popMe 3JIEKTPOHHOTO JOKYMEHTA.

Jist a1 ¢ HapyIIEHUSIMU CITyXa!

— B Ie4aTtHou (opme,

— B (popMe IEKTPOHHOTO JOKYMEHTA.

JJ1st U1 ¢ HAapyIIEHUSIMHA OTIOPHO-JIBUTATEIHHOTO alapara:

— B TIeYaTHOH (opme,

— B popMe 3IEKTPOHHOTO JOKYMEHTA.

JlaHHbIii TIepeueHb MOXET OBbITh KOHKPETU3UPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
00yJarommxcs.

3. Oo0pa3oBaresibHbIe TEXHOJIOTMH, NMPUMEHsieMble NPH OCBOEHMHU IMCUHMILIHHBI
(MomyJin)

B cootrBerctBumn ¢ tpedoBanusimu ®I'OC BO no HampabieHUo «XHUMHS» peanu3arus
KOMIIETEHTHOCTHOTO MOJX0/a MPeIyCMaTpUBaET MIMPOKOE MCIIOIb30BaHUE B Y4eOHOM Iporecce
aKTHBHBIX M MHTEPAKTUBHBIX (OPM TpoBeAeHHS 3aHATHH. MHTepakTHBHOE 00y4YeHHE - MyTh K
YIPaBJICHUIO CUCTEMbI CAMOCTOSITETILHON pabOThI CTY/IEHTOB.

TexHOMOTHsI MHTEPAKTUBHOTO OOyUEHHsI 3aKJIFOYAETCS B TOM, UYTO Ha MPOTSHKEHUH BCETO
yueOHOro BpEMEHHU IMPOUCXOAUT OOMEH MHEHUSIMH, BBICIYIIMBAIOTCS M OOCYXJAIOTCS pa3Hble
TOYKM 3PEHUSl CTYACHTOB. VIHTEpakTUBHBIE METOIBI - 3TO CIOCOOBI IIEJIEHAIPABICHHOTO
YCUJICHHOTO B3aMMOJICMCTBUS MpENojaBaTeI U CTYIAEHTOB IO CO3AaHUIO0 ONTHMAaJIbHBIX
yCIIOBUH mporiecca 00ydeHusl.

Opranu3anus HM3y4deHUs Marepuana Kypca OCYLIECTBISETCS Ha OCHOBE CHCTEMHO-
TS TeIbHOCTHOTO MOJX0a U PEKOMEH/IAINH MO3TalTHOro (POPMUPOBAHHS YMCTBEHHBIX JCHCTBUI
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U TPAKTUYECKUX HAaBBIKOB paloThl. Ilpy OCBOGHUMH JAUCHUIUIMHBI HCIONB3YIOTCA Kak
TpaJULMOHHbIE, TAK U HOBBIE MEJaroruueckue TexHosoruu. JlabopaTopHele 3aHATUS SABISAIOTCS
TPaIULMOHHBIMU TIpU OOyYeHMH B BY3aX M CHOCOOCTBYIOT (DOPMHUPOBAHUIO Y CTYJIEHTOB
HaBBIKOB IPAKTUYECKOM PabOThl C XMMHUYECKMMM BEIIECTBAaMH, 0a30BBIX 3HAHUMH, OCHOBHBIX
MBICIMTENbHBIX  ONepauui, pa3BUTUIO JIOTMKHU. JlaGopaTropHble  3aHATHS  SIBISIOTCS
CaMOCTOSITENIbHBIMM M UMEIOT MPOOJIEMHO-TIONCKOBBIM XapakTep. JlaGoparopHas pabora,
BBINOJIHSIEMAsl CTYIAECHTOM, SBJseTcd NpOOJIEeMHON CHUTyalMed M ee pelleHHe I03BOJsSeT
pcain3oBarb TBOPUYCCKYIO ACATCIBHOCTH, Pa3BUTb KOMMYHHUKATHBHYIO CHOCOOHOCTE Kaxxaoro
CTY[EHTa, HAyYUTh €r0 ApryMEHTHUPOBAHHO BBIPAXKaTh CBOM MBICIM B NPUCYTCTBUU JIPYIHX,
pa3BUBAaTh HAaBBIKM JKCIEPUMEHTANbHOM pPaloThl. JlabopaTopHbIM NpPAaKTUKyM - HCTOYHHK
IpUOOpEeTaeMbIX CTYJIEHTOM 3HAHHWM, HABBIKOB, YMEHMH; CpEACTBO NPOBEPKH HCTUHHOCTHU
BBIJIBUTACMBIX TUIIOTE3, PCIICHUA y‘-I€6HI)IX H UCCJIICOOBATCIIbCKUX HpO6JI€M.

Jnst moBeimennst 3GGEKTUBHOCTH y4eOHOTO TMPOIECCa HCTONB3YIOTCA  CIICAYIOIINE
00pa3oBareIbHbIE TEXHOIOTUN: HHPOPMAITHOHHO-PA3BUBAIOIINE TEXHOIOTHUH, HAIPaBICHHBIC HA
dbopMHpOBaHWE CHCTEMBbl 3HAHWUW, 3alOMHHAHUE W CBOOOJHOE OIEPUPOBAHHE HWMHU.
HCHOHBByeTCH MECTO HpO6JI€MHOFO H3JIOKECHUA MaTepuajia, CaMOCTOATCIBHOC U3YYCHHUC
JUTEPATyphl, TPUMEHEHHWE HOBBIX HWH(POPMAIMOHHBIX TEXHOJIOTUH JJISI CaMOCTOSTELHOTO
MIOTIONTHEHNUsI 3HAHUM BKJIIOYAs MCIONB30BAHUE TEXHUUECKUX M OJIEKTPOHHBIX CPENCTB
HHCpOpMaIII/II/I; ACATCIIBHOCTHBIC MPAKTUKO-OPUCHTHUPOBAHHBIC TCXHOJIOTMH, HAIIPABJICHHBIC Ha
¢dbopMHUpOBaHUE CUCTEMbI MPO(ECCHOHANBHBIX MPAKTHUECKUX YMEHUH TMpH IPOBEACHUU
OKCIICPUMCHTAJIbHBIX HCCHGHOB&HHﬁ, 06€CHe‘II/IBaIOH_II/IX BO3MOXHOCTh KaU€CTBCHHO BBITIOJIHATH
po¢eCCHOHANIBHYIO JeSITeIbHOCTh; pa3BUBAIOIINE MPOOIEMHO-OPHEHTUPOBAHHbBIE TEXHOIOTHH,
HampaBlieHHble Ha (OPMHPOBAHHUE W PA3BUTHE TNPOOIEMHOIO MBIIUICHUS, MBICIUTEIHHON
aKTMBHOCTH, CIOCOOHOCTH BHJETb M (OpMyIHpoBaTh MNpoOJIeMBbl, BBIOMpPATh CIOCOOBI U
CpeAcTBa ISl  MX  PpEIICHUS; TEXHOJOTUH JIMYHOCTHO-OPUEHTHPOBAHHOTO  OOyYeHUs,
MO3BOJISIIOIIME CO3/aBaTh MHIUBUAYyalbHbIE 00pa30BaTelbHbIE TEXHOJIOTHH, OOeCHeyuBaroIue
yuYeT Pa3IUYHBIX CHOCOOHOCTEN O0yyaroIiMX, CO3JJaHHe HEOOXOAMMBIX YCIOBHUH JUIS pa3BUTHUS
UX UHIUBUAYAJIBHBIX 0COOEHHOCTEH.

JUis MHBaIMIOB M JIML C OTPAHWYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbSI MOTYT OBIThH
WCTIOJIb30BaHbI o0Opa3oBarebHbIC TEXHOJIOTHH, TIO3BOJISTFOTIINE MIOJTHOCTBIO
WHIMBUAYaIN3UPOBaTh COJAEpXKAHUE, METOJAbl U TEMIIbl Y4eOHOH [eATeNIbHOCTH, BHOCUTh
BOBpPEMs HGO6XOI[I/IMI)I€ KOPPEKTHUBLI, KaK B JACATCIBHOCTbL CTYACHTA-MHBAJIWAd, TaK U B
JESITeIbHOCTD NPETo1aBaTelsl.

Bun 3anstus Hcnonb3yembie HHTEpaKTUBHBIE TeXHONMOrUH | KonmmyecTBo
4acoB
JlaGoparopHbie paboOThI becenpl, pa3dop cuTyauui, mpe3eHTAIUSL 204
pa3paboTok, KoHDEepEeHINH
Hroro 204

4. OneHo4YHbIe CPeACTBA VI TeKYLIero KOHTPOJIsl yCIIeBaeMOCTH U IIPOMeKYTOUYHOM
arTecTalu.

B cootBerctBuu ¢ [lonokeHHeM O MPOBEAECHHH TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
NPOMEXYTOYHOH arTectanuu obOyuatommxcs Kyol'Y u ero ¢unmanoB, TeKymuil KOHTPOJb
yCIIEBAEMOCTH CTYACHTOB MPOBOIUTCS B LENSAX COBEPIICHCTBOBAHUS M HEMPEPHIBHOTO KOHTPOJIS
KauecTBa 00pa30BaTeIbHOIO Mpoliecca, MPOBEpKe YCBOCHUS yUeOHOro Marepuasia, akTUBU3aluu
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CaMOCTOSITENILHON paboThl CTyACHTOB. TeKyIIHii KOHTPOJIb 3HAHUI CTYACHTOB OCYIIECTBISICTCS
MOCTOSIHHO B TEUEHHH Y4eOHOro roga. BuIbpl TeKyIIero KOHTPOJIS: YCTHBIH ONPOC M pelICHUE
pacueTHBIX 3aJay, 3alluTa JIA0OpaTOpHBIX pabOT, KOUIOKBUYMBI B paMKax IPOBEICHUS
nmabopaToOpHBIX PaboT, MpOBEpKa 3HAHHUI MO pPe3yabTaraM CaMOCTOSATEILHON pabOThI CTYIEHTOB,
OLICHKA aKTUBHOCTH CTYJCHTA Ha 3aHATHUSIX.
OCHOBHBIM BHJIOM TEKYLIET0 KOHTPOJSI 3HAHUN CTYIEHTOB OYHOM (popMbl 0OyueHUS
SIBIISICTCST BHYTPUCEMECTPOBasi aTTECTallUsl, KOTOopas MPOBOTUTCS OJUH pa3 B CEMECTp B
00s13aTeIPHOM TIOPSAKE HAa BCEX Kypcax B COOTBETCTBHMH C TpapuKoM Y4eOHOTro Mporecca
JAHHOTO CEMeCTpa M 3aBepllacTcs HE IO3/Hee, YeM 3a MeECsIl JI0 Hadaia MpPOMEXYTOYHOM
arTeCcTalun.
[TpomexxyTodHast aTTecTalys MPOBOAUTCS IO JAHHOW AUCIUIUIMHE B (hopMme 3adera.
CTpyKTypa OLIEeHOYHBIX CPEICTB /IJIsl TEKYIei U MPOMEeKYTOYHOI aTTecTalluu

KOH 1 HAMMCHOBAHHUC

Haumenosanne OLICHOYHOI'O CpeACTBA

Ne Pesynbrarel o0ydeHus
UHMKATOPA . IMpomexyTouHast
n/n (B cootBeTcTBUM C 11. 1.4) Texymuit KOHTPOJIb
(B cooTBeTCTBHH C 1I. 1.4) aTTeCTalns
HOIIK-2.1. Pa6oraer ¢ | 3HaeT npaBuia TeXHUKH | becena, ycTHbIA 1 Bonpoc na 3auere
XUMHUYECKUMU 0e30IMacHOCTH npu IHCbMCHHBIIT OIIPOC
BeEIleCTBAMH ¢ | paboTe ¢ XUMHUCCKUMU
coONMromeHneM  HOPM | BEIIeCTBAMHU
TEXHUKH 0€30MaCHOCTH | Pa3IMIHOU MPUPOIBI
VMmeeT pa60TaTb ¢ | JlabopartopHas pabora, Bompoc Ha 3auete
S —— 3aIiTa OTYETa 110 -
nabopaTopHOU paboTe
BEIIECTBAMU C
coOmroneHneM  HOpM
TEXHUKHU
0e301MacHOCTH Ha
OCHOBE
1 IIPEICTaBICHUN 0
XUMHUYECKUX "
(buznyecKux
CBOMCTBaX
HCCIIENYEMBIX
COCTUHEHHUI.
Brnageer  HaBwikamu | Jlaboparopras pabora, -
6e30MaCHOro 3aIlKTa OTYETA TI0
nmabopaTtopHOU paboTe
oOpareHus c
XUMUYECKUMU
COCIMHECHUAMU u
1a00paTOPHBIM
o0opynoBaHUEM
4 NOIIK-2.2. BHaeT CTaH/JapTHBIE | 3ALIMTa OTYETA 110 Bomnpoc Ha 3auere
CI/IHTC3I/IpyeT BEUICCTBA HpI/IeMBI CHUHTE3Aa na6opaTopH0171 pa60Te
1 MaTepHalsl pa3sHON HEOPraHUYECKUX
TIpUpOJIEL € BEIIIECTB "
HCTIOJIBb30BaHUEM
MaTepHayioB, 0a30BbIC
HMEIOIINUXCS
" CIIeMaIbHbIC
JKCIIEpUMEHTAIbHBIE
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METOIUK

METO/IBI
COCTUHEHUH
Pa3IMYHBIX KJIACCOB.

CHHTC3a

YMmeer IIPOBOJUTH
CHHTE3
HEOPraHUYeCKUX
BEIIIECTB "
MarepuasoB o

3aJJaHHOM  METOJIHKE,
Ha OCHOBE aHalIu3a
CTPYKTYpPBI U CBOMCTB

COCTMHEHNH
noaouparh Haumboee
OIITUMAJIBHBIC
METOIUKH CHHTE3a
[IEJIEBOTO  MPOIYKTA,
OLICHUTDH BBIXO/
LIEJIEBOTO  TMPOIYKTa
MPH HEOPTaHUYECKOM
CHHTE3€, OOBSICHUTH

BO3MOKHBIC IIPUYHUHBI

JlaGoparopHas pabora,
3alIuTa 0T4eTa Mo
nabopaTopHO paboTe

3amaHus s
CaMOCTOSITEIBHOTO PEIICHIS

Bompoc Ha 3auere

€ro OTINYHSI oT
TEOPETUYECKHU
BO3MOXKHOT'O
Bnaneer HaBbeIkaMmu | Jlaboparophas pabora, Bompoc Ha 3adere
aHaIM3a { | 3amuTa oTyera no
J1a00paToOpHO paboTe
IUTAHUPOBAHUS
OKCIIEpPUMEHTA, 3agaHus Ut
HaBbIKAMU CaMOCTOSTEIIBHOI'O PEIICHU
opopMieHUS
IIPOTOKOJIOB
HEOPraHu4yeCcKoro
CHUHTE3a
NOIIK-2.3. IlpoBonut | 3Haer MeTtobl | Jlaboparopnas pabora, Bompoc Ha 3ayere
CTaHNapTHBIC SKCIICPUMEHTAIBHOro | 1T OTiCTa 1o
onepauuu IS | yreciTeioBAHHS nabopaTopHOi padoTe
OHPCACTCHMA coctaBa © CBOWCTB | 3amanus mis

XHUMHUYCCKOro cocraBa
BCIICCTB U MAaTCpHaJIOB
Ha UX OCHOBEC

XUMHNYECKUX BEIICCTB
U MaTepuajioB Ha HUX
OCHOBC

CaMOCTOATEIBHOI'O pCIHICHUA

YMmeet KOppeKTHO | Jlaboparopuas padora, Bonpoc Ha 3auere
HMHTEPIPETUPOBATH 3AIlIAT OTHETa 10
JabopaTopHOii padore
PE3ynabTaThl
OIpeaCICHHUS 3amanus 1
XUMHUYECKOIO COCTaBa | CAMOCTOSTENBEHOTO PEIICHHs
u (bu3mKo-
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XAMHYECKUX
XapaKTEPUCTUK
HEOPraHUYeCKUX
BEIIECTB i
MaTepuaioB

Bnaneer
CTaHIapTHBIMU
WHCTPYMEHTAIbHBIMU
MeTOIaMH
HCCJICTOBAHUS
HEOPraHUYECKUX
BCIIIECTB Hu
MarepuaioB

JlaGoparopnas pabora,
3alIuTa OT4eTa Mo
nabopaTopHOU paboTe

Samanust s
CaMOCTOSITEIIEHOTO PEIICHHUS

Bompoc Ha 3auere

NOIIK-2.4. Uccnenyet
CBOICTBA BEIIECTB U

3HAaeT TEOpPETUUYECKUE

3all[UTa OTYeTa 10
nmabopaTopHoi paboTe

BOHpOC Ha 3a4CTC

OCHOBBI METO0B
MaTepHajoB ¢ | SHHEICICHIA 3azanust 1ist
HCIIOB30BAHHEM XAMHAYECKOTO COCTABA | CAMOCTOSITEIBHOTO PEIICHHS
COBPEMEHHOT'0 u CBOWCTB
Hay4IHOTO HEOPraHUYeCKUX
o0opymoBaHHS BEILLIECTB "
MaTepuaioB
YMmeer ocyiecTBuUThH | JIaboparopras pabora, Bomnpoc Ha 3a4ere
BBIOOp METONUKHM § | 33WHTa oTdeTa o
J1a00paToOpHO paboTe
HE00X0IMMOTO
1abopaTopHOTO 3aanus wis
O60py2[0BaHI/I$I JUTs | C@MOCTOATENBHOTO PEIICHHUS
HUCCIIEOBAaHUSA
CBOWMCTB BENIECTB U
MaTepHaoB

Bnaneer HaBbIKamMu

JlaGoparopHas pabora,

paboThI ¢ 3aIIATa OTHETa 110
J1a00paToOpHO paboTe

COBPEMEHHBIM

o0opymoBaHUEM 3aianus st

XI/IMI/IquKOf/'I CaMOCTOSTEIIBHOI'O PEIICHU

naboparopuu npu

peuenun

IMPAKTUYCCKHUX 3aaa4d

Bompoc Ha 3auere

TunoBble KOHTPOJIbHBIEC 32JaHUSA UJIH MHbIE MaTePHAJIbl, HEO0X0AMMbIE JIsl OLEHKH
3HAHMH, YMEHUI, HABBIKOB M (MJIM) ONBITA AeATEJbHOCTH, XAPAKTEPU3YIOLIHX ITAlbI
(opMHupoBaHNs KOMIIETEHIMII B IIpoLecce OCBOEHHU 00pa30BaTeIbHOM MPOrpaMMbl

4.1. 2. Ilonnwiii nepevensb 1a60pamopHuix pabom u KOHMPOJLbHBIX B0NPOCO8 K HUM.

I cemecTp
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JlaboparopHnas pabora Nel

Tema: «3HakoMcTBO ¢ padoToii B xummuieckoi jgadoparopun: Ilpasuna G6e3onacHocTy npu
padore B Ja0oparopuu. OcHOBHbIe mNpHeMbl PpadoTbl B XHMHYECKOH Jadoparopum.
XumMHuYeckHe IOCyla, pPeaKkTHBBbI, HarpeBareJbHble npudopsl. Ilpmemsbl npoBexeHus
XHMHY€ECKOIr0 IKCIIepHMEeHTa».

1. Hazosute u3BectHyro Bam nocyny u3 tonkoro crexia. KakoBo ee HazHaueHue?

2. [l M3roToBIICHUSI HEKOM XUMHYECKON MOCYAbI UCIIOIB3YETCS TOJICTOE CTeKNI0. Ha3zoBure aTy
IIOCY/ly U ONPENCIIUTE €€ Ha3HAYCHUE.

3. Kakas ¢apdopoBas nocyaa UCIOIb3yeTCs] B XUMUYECKOW J1abopaTopuy M KakOBbI 00JIacTu €€
NPUMEHEHHUS.

4. Tlepeunciure u3BecTHYI0 Bam MepHYyI0 nocymy.

5. KakoBb!I mpaBuiia paboThl ¢ ocynoi Ha nuiidax?

6. Kak MO’XHO OUMCTHUTH MTOCYLy OT BAKYYMHOUM CMa3Ku?

7. Onumure npoueaypy MbIThS U CYIIKH XUMUYECKON TIOCY/IBI.

8. KakoBb!I IpaBuiia IPUTOTOBIEHUS] XPOMOBOW cMecu?

9. Kakne Bam n3BecTHBI rpaialiui YUCTOTHI PEAKTUBOB?

10. KakoBsI mpaBmiia pabOThI ¢ TBEPABIMH IIEI0YaMHU, KOHIIEHTPUPOBAHHBIMHU KUCIOTaMH.

11. TlpuBeaure mpaBuiia U3BMEHEHUS U CMELICHUS] XUMUYECKUX PEAKTUBOB.

12. Kakue HarpeBaTenbHbIE MPHOOPHI MCIIOIB3YIOTCS B JTA0OPATOPHON MPAKTHKE M KaKOBBI MX
ocoOeHHoCcTH?

13. ChopmynupyiiTe npaBuiIa B3BEIINBAHUS, HCIIOIb3yEeMbIe B XUMHYECKON JTA00OPATOPHH.

14. Kak npaBuiabHO HarpeBaTh NpoOUPKY, IVIOCKOJOHHYIO OCY/Y, KOJIOBI.

15. Kak ynapusarot pacTBop?

16. Kakue oxnaxaroniye cMecu Bam M3BECTHBI M KAKOBBI TPaHUIIBI UX TPUMEHEHUS?

17. Kaxue npubopsl HCHIOIB3YIOTCS B JAOOPATOPHOI MPaKTUKE JJIsl OTYUYEHHS Ta30B.

18. Onummre ycTpoiicTBo anmapara Kunmna u npouenypy 3apsaku anmnapara Kunma. st yero
OH MpeJHa3HAYEeH?

19. Kakue ciocoOwr cooupanus ra3oB Bam n3BecTHbI?

20. Kak oymInaroT U ocylarT ras3sl B aboparopun? KakoBel KpuTepuu MpaBUILHOTO MOAO0pa
ocymurens A ra3os? [Ipuseanre npuMepsl.

JlabopaTtopnasi paGora Ne 2

Tema: «MeToabl OYMCTKH BELIECTB)»

1. TloueMy npu nepeKpUCTAILIM3ALUU PACTBOP HATPEBAIOT MOYTHU 10 KUIEHHUS, XOTS TOTOBAT
HACBILIEHHBIM pH Temiiepatype 60 °C?

. OT KaKux npumecei NPOUCXOAUT OYUCTKA MPU TopssYeEM PUIBTPOBAHUU?

. [Touemy nipu nepekpucTaLIM3au TPOUCXOIUT OYUCTKA OT PACTBOPUMBIX ITpUMeEcei?

. Kakue conmu Henb3s pa3aesnnTs METOAOM NEepEKpUCTAIIIN3ALUN ?

. Kakux moreps Henb3s n30exarsh B IPOIecce MepeKpUCTAILTAZAIIH ?

. IloueMy mpu OXJIaXXI€HHUH PacTBOpa HEOOXOAMMO TepeMenIBaHue?

. Bcerna nmu Hy’>KHO OXJTakJ1aTh PacTBOP J0 BO3MOKHO OoJiee Hu3Kou Temrieparypsi? [Touemy?

. 3a4eM ynapuBarOT PAcTBOP B Ciy4yae COJIEH C Majlo 3aBUCHUMOCTBIO PacCTBOPUMOCTH OT
TeMIepaTypol?

9. 3auem 100aBIAIOT KUCIOTY MPH ONMPEIETICHUU YUCTOTHI TUXpoMara Kanus?

01 N D B~ WD
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10. [ToueMy BbIaAarOT KPUCTAJUIBI IPU BhICAITMBAHUU?

11. Kakue BemecTBa ¥ OT KaKMX MPUMECEH MOXKXHO OYMCTHTHh METOJOM CyOIMMAIIK?
12. 3aueM mpu OUMCTKE MOAA JOOABISIOT HOAU KaHs?

13. Kakoro nisera napsl uoga?

14. Ot Kakux MpuMeceil Helb3s OUUCTUTH BOAY IPOCTOU MEPETOHKOM?

15. CMech Kakux KUIKOCTEN HEJIb3s Pa3iesIuTh NEPETOHKOM ?

JlaGopaTopHasi padora Ne 3

Tema: «Onpe)le.ne}me IKBHUBAJICHTOB MPOCTHIX U CJI0KHBIX BEIIECTB).
1. Yto Ha3pIBaeTCS SKBUBAJICHTOM BeIJ_ICCTBa?

. Uro Takoe gakTop SKBUBAJICHTHOCTH?

. Kak BBIYMCITUTH MOJISIpHYIO Maccy SKBHBAJICHTOB BEIIECTBA.

. [Touemy MossipHas Macca 31eMeHTa OCTOSIHHA, & YKBUBAJICHTHAsI MAacca MOXKET U3MEHSTHCS ?
. Kak ONpCACIIAOT SKBUBAJICHTBI IPOCTBIX U CJIOKHBIX BGH.[CCTB?

. Kak paccuurarh MOnspHbIi 00beM 3KBUBAJIEHTOB ra3000pa3HOro BelecTBa?

. Kakne BeanumHe! XapaKTCPUI3YIOT I'a30BOC cocTostHuE?

[c BN e Y, B~ S N\

. Kak moxHo OMpEACIIUTL 3KBUBAJICHTBI MMPOCTBIX U CJIOXHBIX BCHICCTB BKCHepI/IMeHTaJ'H)HO?
Onumiure MCTOAUKY SKCIICPUMCHTA.

9. Ilpennoxute maboparopHoe O0O0OpYyIOBaHHE, HEOOXOAUMOE JUISI DKCIEPUMEHTATHHOTO
OTIpe/IeNIeHHs SKBUBAJICHTOB BEUIECTB.

10. Kakne MCTOAbI OIPCACIICHHUA DKBHBAJICHTOB BCIICCTB BaM H3BeCTHRI? ONHIINTE T'paHHUIIbI
IMPUMCHCHUA KaXXA0Io0 METOAA.

Jlaboparopnasi pabora Ne 4
Tema: «OnpenesieHne AaTOMHOH MAacChl MeTAJLJIa M MOJIEKYJISIPHOM Macchl ra3a»
1. Yto Takoe 3JIeMEHT, aTOM, MOJIEKYJIa, POCTOE BelecTBO? B uem pasnuuue 3TUX MOHATHH.
2. Kakyto napopmanuio HeceT popMmya BeuecTna’?

3. Uem omnuyaroTCs TpOCTeimias (dMIUpHUYEcKas) W UCTHUHHAS (MOJICKYIsIpHas) ¢opmyra
BemecTna?

4. CopmynupyiiTe OCHOBHBIE 3aKOHBI aTOMHO-MOJIEKYJISIPHOTO YUEHUS U YKaXKUTE IPAaHUIBI UX
IIPUMEHUMOCTH.

5. Kak mpumMmeHsieTcs 3aKOH COXpaHEHHS MacChl B pacyeTrax I0 YPaBHEHUSM XUMHUYECKHX
peakiuii?

6. [ToueMy sl XUMHUECKHUX MPOIIECCOB BEPEH YACTHBIN Cyuyail 3aKOHA COXPAHEHUS MaTEpUH —
3aKOH COXpaHEHUsI MacChl?

7. O0bsIcHUTE pasiniue MOHATHH: «Macca aToMay M «OTHOCUTEIbHAS aTOMHAsI Maccay.
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8. UeM oTIMYaroTCs IOHATHS «MOJIFIpHad MacCa» U «OTHOCHUTCIIbHAA MOJICKYJISIpHAd Macca.
HO‘ICMY YHCJICHHO 3TH BCJIIMYUHBI COBHaI[aIOT?

9. B xakux euHUIAX U3MepsieTcs (hu3ndeckasi BeIMUMHA — KOJTMUYECTBO BEIIECTBA.
10. 3aBUCHUT JIM YMCIIO YACTHIL, U3 KOTOPBIX COCTOUT MOJIb BELLIECTBA, OT €r0 COCTOSHUS?
11. Ilepeuncnure METOABI ONPENEIECHHS MOJIIPHBIX Macc ra3os.

12. Onumure MOCTAHOBKY 3KCIIEpUMEHTa M jaboparopHoe 00OpynOBaHHE, HEOOXOAMMOE JUIs
9KCIEPUMEHTAIBHOIO ONPEAEIEHHUS MOJISIPHOM Macchl rasa.

13. Cdopmymupyiite mnpaBuno Jlromonra u IlTm u 0OBACHUTE €ro NPUMEHEHHE IS
AKCIEPUMEHTAIBHOIO OINPE/IeTIeHHs] aTOMHOM Macchl MeTasuIa.

14. Ha xakoM U3HUECKOM 3aKOHE OCHOBAHO HKCIEPUMEHTAIBLHOE OMPEICICHIE aTOMHON MaCChI
Mertasa?

15. OnummuTe NOCTaHOBKY 3KCIIEPUMEHTA ISl OMpENeSIeHUs] aTOMHOW Macchl MeTauia. Kakue
OTpaHUYEHUS CYIIECTBYIOT AJIsl IPUMEHEHUs JAHHOTO MeToa?

JladopaTopHas padora Ne 5

Tema: «Xumuueckass TepMoaAuHAMUKA. OnpenesieHre SJHTAJIbIUI XUMHYECKHX PeaKIMiD).
1. OxapaktepusyiTe, 4TO ABJISIETCA MPEAMETOM M3YUYCHHS] TEPMOXUMHUU U TepMOAMHAMUKU? UTO
MO3BOJISIET MPECKA3BIBATh XUMUUYECKAsI TEPMOTMHAMUKA B OTHOIIEHUN XUMUYECKHUX PEAKIIHii?
2. B dyem paznuune MeXIQy HW30JIMPOBAHHBIMH, 3aKPBITBIMU M OTKPBITBIMH CHCTEMAMM?
[IpuBenuTe mpuMepsl NI KaXJAOTO U3 MEPEUUCICHHBIX TUIMOB CUCTEM. MOXXHO JIM KOJOy C
pacTBOpPOM, B KOTOPOM MPOTEKAET XUMUYECKasi peaklusi, OTHECTH K CUCTEMaM 3aKpbITOro Tuma?
Hwmeet nmu nipu 3TOM 3HaueHHUE (Ha30BOE COCTOSHUE PEAareHTOB M MPOAYKTOB peaKiuu?

3. OObsacHUTE, MOYEMY HEJb3sl OIpPENeIUTh a0COIIOTHYIO BEJIMYMHY BHYTPEHHEH JHEpPruu
CUCTEMBI?

4. MoxHo 1M 3akoH lecca cuuTarh CIEACTBHEM IIEpBOro 3akoHa TepMonuHamuku? Kaxue
OTpPaHUYEHUS HAKJIAJBIBAIOT HA TIOHATHE «TEIJIOBOM 3 deKT peakmumn»? Kak onpeaenstor 3HaK
TETI0BOTO 3(h(heKTa Ha OCHOBE TEPMOTUHAMUYECKON U TEPMOXUMHUYECKOM CUCTEM 3HAKOB?

5. Kakue ycinoBusi B TEepMOAMHAMHUKE HA3bIBAIOT CTaHAAPTHBIMU? MOXXHO JIM CKa3arh, 4TO
M3MEHEHUE SHTANIbIIMM, HaliieHHoe npu naeiaeHu | atm u temneparype 400 K, orHocurcs k
CTaHIAPTHBIM YCIOBUAM?

6. Kak MOXXHO BBIpa3uTh B3aUMOCBSA3b MEXAY TEIJIOTOM, Maccoil BellecTBa M H3MEHEHHUEM
TeMIlepaTypbl cUcTeMbI? Eciii OAHO M TOXKE TeJI0 HarpeBaJoCh MPH Pa3HbIX TEMIIepaTypax, HO
BennunHa AT Bo Bcex ciyyasix Oblia OIMHAKOBOM, TO OYyJET JIM MPU ITOM OJMHAKOBOM BEIMYUHA
q?

7. OnumuTe KOHCTPYKIMIO KajJopuMeTpa — Mpubopa Ais HU3MEpEeHHUs TEeIUIOBhIX 3(dexToB
XUMHUYECKHX peakiuii. Kak nmpousBoauTcs B HeM n3MepeHue TermioBoro dddexra peaknuu? Yro
03HAYaEeT MOHATUE KTETIOEMKOCTh KAJIOPUMETPA», KAK €€ MOKHO OIPENEIUTh U KaK €€ 3HaUCHHE
UCIOJIB3YIOT NMPU BBIYUCIEHUHU TEIIOBOTO 3¢ deKTa peakuu?

8. Ecnu u3BeCTHBI 3HAYEHUS DHTANBIUN 00pa30BaHUS BCEX BELIECTB — YYACTHUKOB PEAKIUH, TO
MOXKHO BBIUYMCIIUTH U3MEHEHUE DHTAJBIIMK B PE3yJIbTaTe peakiuu (dHTaIbIuI0 peakiun). Kakos
nopsnok Beraucienus AH® peaknuun? Kakyro posib IpU BBIYMCIECHHHM DTOM BEIUYMHBI UTPAFOT
CTEXHOMETPHYCCKHE KOXPPUITUCHTHI B YPaBHEHUH PEaKIIHu?
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9. B cmpaBouHbIX TaOIMIAX MPUBOIATCS 3HAYEHUS CTAaHAAPTHBIX SHTANBIUN 00pa3oBaHUsS
BEIIIECTB, KOTOpbHIC CIIPaBEIJIMBBI TOJIBKO MpU CTaHAApTHBIX ycioBusax u T=298 K. Kak
MOCTYNAKT TPU BBIYKCICHUH DHTAIbIUM peakuuii AH'r, mpoTekarolmux npu TeMmieparypax
ornmuuHbix OoT 298 K? Ilpm 3amaHHON Temmeparype BEHIECTBO MOXKET HaXOAWThCA B HWHOM
dazoBom cocrosHum, yem mpu 298 K. Kak yuutsiBaroT (a3oBbie mepexoibl MNPy BBIYUCICHUU
pemmana AH’?

10. B xakux cucTemMax >HTPOMHSI MOXKET OJHO3HAUHO OMPEENATh HAlpaBiICHHE MPOLECCOB U
KakoBa (pOpMYJIMPOBKa BTOPOTO 3aKOHA TEPMOJMHAMMKH JIJISl JaHHOTO TUIIA CUCTEM?

11. TlpuBenuTe ypaBHEHHS, SIBISIFOIIMECS OCHOBOHM IJIsi ompeseneHus sHepruu [mbdoca. s
KaKhX CHUCTEM M TPOLECCOB YNOOHO HCmoib3oBaTh dHepruro [m60ca? Kak Bemmumna AG
OTIpe/IeTIsieT HAIIPaBJIEHUE CaMOIIPOU3BOJIBHBIX MPOIIECCOB U COCTOSTHUE PAaBHOBECHS?

12. KoHneHTpauy BEIIECTB WIM NMaplHaIbHbIE JaBICHUS B CUCTEME B MCXOAHOM COCTOSIHUU
MOTYT OBITh 3aJaHbl MPOU3BOJNBHO. {711 ATOro COCTOSIHHSI MOXHO BBIYUCIUTH BEIUYUHY Q
(OTHOIIEHUE KOHILIEHTPAIMI BELIECTB WM MapLUUaIbHbIX AaBJIeHUN Ta30oB). Kakyto nadopmarimro
MOKHO TOJIy4UTh, corocTanisis 3HadyeHus Q u K nmns ogHoit m toit xe cuctembl? Kakoa
B3aUMOCBsI3b Mexay AG (Hecrannaprabie yciaoBust) U AG® (cranmaptubie yenosus)? [lpu kakom
3HaueHun Q ycranasnuBaercs paBeHcTBO AG = AG??

13. Wcnone3ys ypaBHenue AG’ = AH®° — TAS° n1s KauecTBEHHOM OIIEHKH HAlpaBIeHHs
CaMOIIPOM3BOJIBHOIO NMPOTEKAHNUA XWMHUYECKOW pEeaklMu, MPHUHATO BBIACIATH U CONOCTaBIIATH
pOJIb «OHTAJIBNUIHOIO (hakTopa» M <«OHTPONMUHOrO Qaxropay. llokaxure, Kak ydeT 3THX
(akTOpOB MO3BOJISET MPEICKA3aTh HANIPABICHUE PEAKIIUH IPU Pa3HBIX TEMIIEPaTypax: HU3KUX U
J0CTaTOYHO BBICOKUX. [IpuBenuTe mpumepsl peakiuid, KOTOpble U3MEHSIOT CBOE HAIIpaBIIEHUE C
MOBBILIEHUEM TEMIIEPATYPHI.

14. B 4eM cOCTOAT OCOBEHHOCTH METOAMKHM BBIYUCIEHUS BenuuMHbl AG” I XUMUYeCKHX
peakuuii, MPOTEKAIOLUIMX B BOAHBIX pacTBopax? YUTo BeIpakaeT HHTErpajbHas OSHTAJbIHS
pactBopenusi BemiecTB? Kak omnpeneistoT (YHKIMH COCTOSIHMSI OTAENBHBIX BHJIOB HMOHOB B
BOJIHBIX pacTBOpax?

Jlaboparopnasi pabora Ne 6

Tema: «Xumuuyeckass kuHeTHKa. CKOpPOCTbL XMMHMYECKHMX peaknuid. XHMHYeECKoe
paBHOBecCHEe»

1. [lnst uiccnenoBaHusl KUHETUKU PEAKIIUN MPUMEHSIOTCS Pa3TUYHbIE GU3NYECKUE U XUMHYECKHUE
Metoabl. [IpuBeaute mpuMepsl Tpex peakiuil, A KaXJI0M M3 KOTOPBIX YKaXHUTE, KaK MOXHO
CIIEIUTHh 3a XOJOM €€ IPOTEKAaHUs M Ha OCHOBAaHUM KAaKWX HM3MEPEHHUH MOYKHO OIIPEIENSITh
CKOpOCTh 3ToM peakiuu. [lonbGepute mpumepsl TakuM 0Opa3oM, YTOOBI ISl KaXXIOTO M3 HUX
MOXHO OBLJIO yKa3aTh CBOIO METOJUKY. [lJis1 OHOrO U3 MPUBEACHHBIX BaMU IIPUMEPOB YKAKHUTE,
KaK Ha OCHOBAHUU HKCIIEPUMEHTAJIbHBIX U3MEPEHUI OCYILECTBISETCS OIPENEICHUE KOHCTAHThI
CKOPOCTH PEaKLUH.

2. [lepeuncnute GakTOphl, BIUSIOUINE HA CKOPOCTh XUMUYECKOM PEaKIHH.

3. B 4emM OCHOBHOE pa3nuuue B MOAXOJaX K ONMMCAHUI0 XMMHUYECKHX PEaKUUd B XMMHYECKOU
TEPMOJMHAMUKE U XUMHUUYECKON KuHeTuke? [loueMy BBIBOA BBIpaKEHHUS ISl pacueTa KOHCTAHTHI
PaBHOBECHS PEAKIMHU U3 KUHETUYECKUX JTAHHBIX HA OCHOBAaHWU PABEHCTBA CKOPOCTEW MPsIMOM U
o0OpaTHO peakiuii He BepeH?

4. Kak ckaxyTcs Ha 3HAUEHHU KOHCTAHTHI CKOPOCTH cClefyrolue (akTopbl, BIUSIOIIUE Ha
CKOpPOCTb PEaKLUU: pa3IMyHble HauaJlbHbIE KOHLIEHTPALIMU PEArupyrolIuX BEIIECTB; U3MEHEHUE
TEMIIEPATyphl; BBEACHUE pAa3JMYHBIX BEIIECTB; CMEHAa pAcTBOPUTENS; H3MEHEHHE oObema
CUCTEMBI?
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5. Ilpu m3yyennn kuHeTuku peakimu A + B + 2C = D Obuto 00HApY»KEHO, YTO CKOPOCTh
peakiuu (BOaJud OT COCTOSIHMS paBHOBECHs) IPU YBEJIMYEHUU KOHLEHTpalmuu A B 2 pasza
BO3pacTaeT B 4 pa3a, HE 3aBUCUT OT KOHLIEHTpaluu B u Bo3pactaer B 3 pa3a npu yBeIMUEHUU
KOHIIEHTpaIuu ¢ B 3 pa3za. Hanummure KWHETHYECKOE YpaBHEHUE TAHHOW PEAKIIUH.

6. Kak 00BbsCHUTD yBeTMUEHHE CKOPOCTH PEaKLUH MPH MOBBIIIEHUHU TeMIepaTryphl?

7. TloueMy MpH MOBBILIEHUH TEMIEPaTypbl CKOPOCTh PEaKIUK YBEIMYMBAETCS HE3aBUCUMO OT
TOTO, IPOXOJUT OHA C BBIACIECHUEM WIH C OIVIOICHUEM TEIUIOTHI?

8. Oxapakrepu3yite MOHATUE «3HEprusi aktuBauum». CyIlecTBYET JIM CBA3b MEXAY dHEpruei
aKTUBAalMM W M3MECHEHHEM OJHTainpnuu peakuuu? Kak BBIIOIHUTE DKCIEPUMEHT Ul
OTIpe/IETICHUs SHEPTUU aKTUBAI[UM KOHKPETHOM peaKiuu?

9. IIpennoxure METOABI SKCIIEPUMEHTAIIBHOTO OIIPEEIICHUS MOPSAIKA PEAKIIUH.

10. Kakuie 3HaueHus1 SHEPrUil aKTUBALIUHU JOJKHBI UMETh XUMHUYECKHUE PEaKLUU, YTOOBI JUIsl HUX
BBINONHsUIOCH TpaBwiio Baut-Topda o0 yBennyeHuH CKOpOCTH peaknuu B 2-4 pasza mnpu
yBelnMueHUun Temneparypsl Ha 10 rpamycoB? YkakuTe HMHTEpBaJIbl TEMIIEPATyp, B KOTOPBIX
ko3 uument Baut-I'odda nocrosiHen.

11. Ilepeuncnure NpUUNHBI YCKOPEHUS PEAKLIMU T€TEPOr€HHBIM KaTaanu3aTopOoM.

12. IIpennoxkure BOZMOXXHBIM MEXaHU3M OKHUCIICHUS aMMHaKa Ha TUIAaTUHE KaK KaTaJau3aTope.

13. Ha3oBuTE MpU3HAKN CUCTEMBI, HAXOASILEHCS B COCTOSIHUM XMMHUYECKOTO PaBHOBECHS.

14. CoBOKYyNHOCTh KakuX M3 IEPEUMCICHHBIX (PAaKTOPOB ONPEAENAET BEJIUYMHY KOHCTAHTHI
paBHOBECHS: MPUPOAA PEarupyloIUX BEIIEeCTB; UX KOHLEHTpalus; olllee JaBlieHHE; HaTU4ue
KaTanus3aropa; TemIeparypa; IyTh, 10 KOTOpPOMY CHCTeMa jocTturaer paBHoBecus? Kakxyro
MHPOPMALIUIO 0 XUMHUYECKON peaKkIMy MMO3BOJISET MOMyYuTh 3Ta BenuunHa? HazoBure dakropsl,
MO3BOJISIIOIME CMELIaTh PaBHOBECHUE, HE W3MEHssl KOHCTaHThl paBHoBecus. llpeanmoxute
BO3MOXKHbIE OOBSCHEHUS TOTO, YTO KOHLEHTPALMs BEIIECTBA B KPUCTAIIIMYECKOM COCTOSIHUU He
BXOJIUT B BBIPAKCHHE KOHCTAHTHI PAaBHOBECHS.

Jlaboparopunasi padora Ne 7

Tema: «PacTrBopsl. IIpurorosiieHue pacTBOPOB Pa3JIHYHbIX KOHIEHTPALHI».
1.ITo kakum MMPpU3HAKaAM PA3JIMYatOT TAKUC BUJbI JUCIICPCHBIX CUCTEM, KaK UICTUHHBIC PACTBOPLL
Y KOJUIOMJIHBIE PACTBOPBIL; SMYJIbCUH U CYCIIEH3UH?

2.Kakne cBOMCTBa pacTBOPOB OOYCIIOBIMBAIOT UX CXOJACTBO C XUMHUYECKHUMH COCAMHEHUSMU U
cMecsMu?

3 Kakue cBoiicTBa BOJbI OIIPCACIIAIOT €€ CIIOCOOHOCTH PacTBOpPATHL MHOTUC BeH.[CCTBa?

4.CTyneHT npeasioKuil HarpeBaHue Kak croco0 MPUTroTOBJICHUS HEHACKIILIEHHOTO pacTBOpa COIU
U3 HACBIILIEHHOIo pacTBopa. Beerga nm 310t cnocol npumenum? OTBET MOACHUTE, Tpaduyecku
1300pa3uB 3aBUCUMOCTH PAaBHOBECHOM MOJISIPHOM KOHIEHTPALMU COJU B HACBILIEHHOM PacTBOpPE
OT TeMIepaTyphbl.

5.IIpu cmemmrBaHWM JBYX BEIIECTB, OCOOCHHO XHIKHX, MOKHO HaOmromath nBa s¢dekra: a)
SHTAIBIMUUHBIA 3(PEeKT pacTBOpeHUs — TemIeparypa CMECH OTIUYAeTCS OT TeMIleparypbl
HCXO/IHBIX BEIIECTB (TMOBBIIIACTCS WM MMOHUKAETCS), 0) KOHTPAKITMOHHBIA 3PP EKT pacTBOpEHUS
— 0o0beM cMecH OTIMYaeTCs OT apUPMETHUYECKOH CyMMBI OOBEMOB HMCXOAHBIX IKUAKOCTEH
(yBenmumBaeTcsi WM yMeHblaetTcs) mpu T = const. [IpuBenuTe BCce BO3MOXKHBIC JOBOIBI IS
oObsicHEeHHs HaOmogaeMbix sBleHU. OTBET WUIIOCTPUPYHTE MNpUMEPaMU JIEKIIMOHHBIX
JIE€MOHCTPAIIMOHHBIX OIBITOB.
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6.Kakmne IIPUYNHBI 06YCJIOBJ'II/IB8.IOT U3MEHEHHEe o0beMa pacTBOpa NpHu PACTBOPCHUHU B BOAC
CepHOfl KHUCJIOTBI, 9THJIOBOI'O anpTa?

7.1loueMy SHIOTEPMHUYECKHE IMPOLECCHl PACTBOPEHUS MOTYT CaMOIIPOM3BOJIBHO IPOTEKATh B
CTaHJApPTHBIX YCJIOBHUAX, B TO BPEMS KaK SHJOTEPMHUUYECKHE XUMUUECKUE PEAKIINH, KaK IIPABUIIO,
TEPMOJMHAMUYECKH BO3MOYKHBI JIMILb IIPU MTOBBILLIEHHBIX TEMIIEpaTypax?

8.Bcerya 1 HaCHIIEHHBIH PAacCTBOP COJIH B BOJIE Oy/IeT KOHIIEHTPUPOBAHHBIM. A HEHACBIIICHHBIH
— paz0aBieHHbIM? OTBET MOATBEPIAUTE CIPABOYHBIMU JAHHBIMHU.

9.VkaxuTe CylEeCTBEHHbIE MPU3HAKK Pa30aBIIEHHOT0, KOHIEHTPUPOBAHHOIO, NEPECHIIIEHHOTO,
HACBIIIEHHOI'O ¥ HEHACHIIIEHHOT'O PaCTBOPOB.

IOHpI/I IOCTOSAHHOM JAaBJICHHU PACTBOPUMOCTH I'a30B B BOAC YMCHBLIIACTCA IIPHU Harp€BaHUU
pacTBopa. HpI/IBe,Z[I/ITe BCC BO3MOZKHBIC TOBOABI B ITOJIB3Y 3TOT'0 YTBCPKACHU.

11.0numure, kak npurotoBuTh 1 11 1 %-ro, 0IHOMOISPHOTO, OTHOMOJISTILHOTO PACTBOPa CEPHOM
KHUCJIOTHI.

12.Mcnionb3ys crpaBOYHbIE JaHHbIE, HAYEPTUTE KPUBBIE PACTBOPUMOCTH COJIEH: poJaaHuAa
KaJusi, HUTpaTa aMMOHUS, Cyib(ara HaTpus, HeKarujapara cyiabpara HaTpus. Beimumure
3HAUEHMs TEIUIOBBIX A(P(PEKTOB PpPAaCTBOPEHUS YKa3aHHBIX BellecTB. KakoBa CBsI3b MEXIy
TEIIOBBIM  3((EKTOM pAaCTBOPEHHsI BEIIECTBA W H3MEHEHHEM €ro pacTBOPUMOCTH C
Temneparypoii? Kak MOXHO 3TO 00bSICHUTDH, IpuMeHsis npuHuun Jle-1llarense?

13.Ilpennoxkute TOYHBIE METONBI OMNPEACICHUS PACTBOPUMOCTH COJIEM TIpU  pas3HbIX
temneparypax. Kakoe maboparopHoe o00pyIoBaHue sl 3TOTO oTpedyercs?

14.00bsicHUTE, NONB3yACch mpuHnuoM Jle-1llarenbe, NpUUNHY YMEHBIIIEHUS JaBICHUS Iapa Hal
b b
PacTBOPOM HEJIETYUYEro BEIIECTBA MO CPAaBHEHUIO C JaBICHUEM HaJl YNCTHIM PaCTBOPUTEIICM.

15.Yem o0OBsACHSETCS TOBBIILICHHE TEMIIEPATYpbl KHIIEHUS U TIOHIKECHHE TEeMIIEpaTypbl
3aMep3aHusl PacTBOPA 10 CPABHEHHUIO C YUCTHIM pacTBopuTenemM? Kakue 3aBUCMOCTH BBIPaKaeT
BTOpoil 3akoH Payns? Cpsi3aHbl JIM 3HAUEHHUS] KPUOCKOIHMYECKOTO M 30Y/UIMOCKOMHMYECKOTO
Kk03(pPHUIIMEHTOB CO CBOMCTBaMU PACTBOPEHHOI'O BEIIECTBA U PACTBOPUTEIS?

16. B xakoii mocyjie TOTOBSIT pacTBOPbI MOJIIPHOM U HOPMaJIbHON KOHIEHTpaluu?
JladopaTopuas padora Ne 8

Tema: «JIeKTpoIUTHYECKAST TUCCOLHALIMS.
1. Kak MOXXHO TIpe/ICTaBUTh MEXAHU3M MPOIECCa IIEKTPOTUTHICCKON TUCCOIUAIn?

2. Kakune 0coOEHHOCTH CTPYKTYphl PAaCTBOPEHHBIX BEIIECTB 00YCIOBIUBAIOT MX MOBEICHUE KaK
AIEKTPOJIIUTOB?

3. Kakme 0coOEHHOCTH CTPYKTYpbl MOJEKYJl PACTBOPUTENS OIPEIEISIOT BO3MOXXHOCTD
JUCCOLIMAIIMU PACTBOPEHHBIX B HEM BEIIECTB?

4. PaccMOTpuUTE XapakTep U3MEHEHHS! KHCJIOTHO-OCHOBHBIX CBOMCTB TMAPOKCHIOB 3JIEMEHTOB B
3aBUCHUMOCTH OT UX NoJioxkeHus B [lepuonnueckoii cucreme.

5. Tlouemy B cilyyae CHJIBHBIX OSJEKTPOJIUTOB MCIONIB3YIOT MOHATHS <«3pdekTuBHas
KOHIIEHTpAIHsI HOHOBY, «KaXKyIlIascs CTENEeHb TUCCOLUALNN, KAKTUBHOCTh HOHOB)»?

6. B xaxoit popme 3aKoH IEHCTBYIOIINUX MAcC MPUMEHUM K CUIIBHBIM 3JIEKTPOIUTAM?
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7. Ilpoananu3upyiTe, KaKk BIUSIOT MEPEUUCICHHBIE (PAKTOPbI HA CTENEHb HICKTPOIUTHYECKOM
JUCCOLMAIMN BEILIECTBA: CTENEHb HOHHOCTH XHMHUYECKOM CBSI3M B COCAMHEHUU; DHEPIUs
XMUMUYECKOM CBSI3W B HEM; JHEPrus MEXMOJEKYJISIPHOIO B3aWMOJECHCTBUS PACTBOPEHHOTO
BEUIECTBA M PACTBOPUTENS; DHEPrUs THUApaTalud oOpa3yloIIUXCS HOHOB; HOHEpPrus
KPUCTAIJIUYECKONH  pEIIeTKH  PAacTBOPSIEMOTrO  BEIIECTBA;  KOIMYECTBO  PaCTBOPUTEINS;
TeMIIeparypa; MOJIEKYJIsIpHasi Macca paCTBOPEHHOTO BEIIIECTBA.

8. Kak M3MeHUTCS CTeNneHb AWCCOLMAIMM B PAaCTBOpE CIa0Or0 3JIEKTPOJIMTA MPU HArpeBaHUH
pacTBOpa; MpU JUIUTEIILHOM €0 YIIApUBAHUH?

9. Kak Biuser Ha CTENEeHb AMCCOLMAIMM YKCYCHOW KHCJIOThl BBEJACHHME B PAcTBOpP HOHOB
BOJIOPO/Ia; alleTaT MOHOB; pa30aBieHue pacTBopa’?

10. ITouemy mipu nO0OaBIEHUH alleTaTa HATPHUS B CMECh ITMHKA M COJSTHOM KHCJIOTHI BBIJCIICHHE
BOJIOpOJIa 3aMeIsieTcs?

11. Kakum 06p8.30M MOXHO IMOHU3UTH KOHHOCHTPALUUIO THAPOKCUA-UOHOB B BOJAHBIX PACTBOpPAX
aMMHaKa U THMJPOKCHIA HanI/ISI? O6’B${CHI/IT6, MOYEMY HE OCAXKIACTCA THAPOKCHO MarHus Ipu
,Z[068.BJ'ICHI/II/I pacTBOpa aMMHUAKa K paCTBOPY XJIOPpHOA MAardusd, COACPKAIICMY XJIOPpHUA aMMOHMUA.

12. Tlokaxxute Ha IpUMeEpe a30THCTOM KUCJIOTBI, YTO MOHATUE KHUCIOT U OCHOBAaHUH B TEOPHH
AppeHnyca ecTb YaCTHBIN cilydail Teopuu bpencrena—Jloypu.

13. Kakue yacTHIbl SBJISIOTCS COMPSIKEHHBIMU OCHOBaHUSMHU i cienyrommx kucnor: HCI,
NH;, H;PO,, [Al(H,0)s]**, B(OH);; conpsKeHHBIMU KUCIOTAMHU IS CIIEAYIOIMX OCHOBAaHMM: I
H,O, NH;, HPO42_, BC(OH)z, [Al(HzO)s(OH)]ZH}

JlaGoparopHasi padora Ne 9

Tema: «I'eTeporeHHbie paBHOBeCHS».

1. [IpuBenuTe OnpeneneHne MOHATHUS «ITPOM3BEICHNE PACTBOPUMOCTHY». Hamummre BeIpakeHHs
s npoussenenus pactsopumocta (I1P) AgCl, Ag,COs, AI(OH)s, Ca3(PO4),. MoxHo 11 ¢
nomoipto [1P xapakrepuzoBars pactBopuMocTh NaCl, Al,(SO4);? OTBeT 000CHYHTE.

2. Kak u3meHurcs PACTBOPUMOCTDL OCaaKa IIpH I[O621BJI€HI/II/I OJHOMMCHHOI'0O MOHA; YBCIIMUCHUHA
HOHHOM CHIIBI pacTBOpa 3a CHET BBCACHUS XOPOHIO paCTBOPUMBIX CUJIBHBIX SHGKTPOJII/ITOB?

3. Kakue u3 nepeuucieHHbIX ()aKTOpOB BIUSIOT Ha 4MciaeHHoe 3HadeHue [IP: temmeparypa
pacTBOpa; KOHLEHTpalMs HMOHOB BELIECTBA B pacTBOPE; BEIMYMHA IIOBEPXHOCTH OCAJKa;
SHTaJIbIIKSA 00pa30BaHMsI MaJOPACTBOPUMOTO BEIIECTBA U DHTAJBIIUSA 00pa30BaHUs €r0 HOHOB B
pacTBOpe; DSHEpPrus THUApaTalid HOHOB B pacTBOPE; JHEPrUs KPUCTAIUIMYECKOW pPELIETKU
MaJIOpaCTBOPHMOTO BellecTBa?

4. IMonb3ysace 3HaueHusmu [1P, oObsicaute, mouemy BaSO, ocaxkmaercss u3 pacTBopa XJiopuiaa
Oapust mpu n00aBICHUM pa30aBICEHHONW CEPHOW KHCIOTHI, Torjga Kak Juisi ocaxaeHus CaSO.
Tpedyercs nobanieHne KoHIeHTpupoBaHHOUW H,SO4.

5. Byner nu BeImazaTh OCaloK, €CIU NPOU3BENCHNE KOHIIEHTPALMil HOHOB BEILIECTBA B PACTBOPE
Oosbliie TPOU3BECHHS pACTBOPUMOCTH JAaHHOTO BEIIECTBA; MEHbIIIE 3TOI BEJIMYNHBI; PABHO €i1?

6. Kax Biusier BenmunHa pH Ha o0pa3oBanme ManopacTBOpuUMbIX ocankoB BaSO4, BaCOs, PbCl,,
PbCO3, Pbl2?
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7. PaccMoTpuTe YCIOBHS PACTBOPEHHUS MaJOpacTBOPUMBIX oOcaakoB. Kak mepeBecTH B
pactBopumoe cocrosiaue CaCOs;, Zn(OH),, AgCl, BaSO,?

8. Cnemyromme comu: Ag,C,0Os, CaF,, RaSO, umeror 3uauenus [P ogmoro mopsaxa (107).
ByayT 111 uX pacTBOPUMOCTH (MOJIL/I) UMETH 3HAYEHHS OJHOTO U TOTO XK€ MOPSIKa?

JlaGoparopHnasi padora Ne 10

Tema: «MonHoe npousBeaenne BoaAbl. Bogopoauslii mokasaresb. I'uapoans comnei».

1. Yro Ha3pIBaeTCAd HMOHHBIM Ipou3BeAcHHEM Boxabl? Kakas CBfA3b CyIIECTBYEeT MEXIY
KOHCTAaHTOW JIMCCOLMALIMY U MOHHBIM IIPOU3BENECHNEM BO/IbI? B KaKOM COOTHOIIEHMH HAXOASTCS
KOHLICHTPALMK BOAOPOAHBIX U THAPOKCU] HOHOB B YNCTOU Boze?

2. Ilpoananu3upyiite, KaK BIUSIOT HA IPOLIECC TUCCOIUAIIMN BOIBI
H,O (k) = H" (p) + OH" (p) AH 05 = 55,59 kJI/Mob

CJICAYIOIINC (l)aKTOpLIZ IMMOBBIIICHHUE TEMIICPpATyphbl; BBEACHNEC B BOAY HMOHOB BOAOpOAd, MOHOB
THAPOKCH A, YBEIIMYCHUEC KOJTMYUCCTBA BO/bI.

3. Jokaxwure, UCXOIs W3 HOHHOTO NPOM3BEIEHHS BOABI, CIPABEUIMBOCTH COOTHOLICHHS
pH + pOH = 14.

4. Crynent paccuuran 35auenue pH 4,3-10° M BoxHoro pactsopa ruapokcuia 6apus mpu 25° C
U TIOTYYMJI HEOXKUAAHHBIA oTBET 5,93. OnHaKo pacTBOp THAPOKCHIA HE MOXKET OBITh KHUCIBIM!
[IpoananusupyiiTe pacueT 1 yKaxHuTe OIINOKY.

5. Onpenenunn, uro npu 25° C nuanoBomopoaHas kuciaora uMmeer pH<7. Eciu B oTy Kuciory
N00aBIATh HEOOJBIIMMU MOPUUSAMU IUAHHUJ Kajus, TO Cpela CTAHOBHUTCS CHadajla MeHee
KHCIIOTHOM, 3aTeM HEUTpaIIbHON W Tpu M30BITKE CONM IienodHou. [IpuBenuTe Bce BO3ZMOXKHBIC
JIOBOJIBI /17151 OOBSICHEHUS ITOJTyYEHHBIX PE3yJIbTaToOB OIbITA.

6. [IpuBenuTe mMpUMEpHl TUAPOIU3A COJICH MO KAaTHOHY M aHHOHY; KakK 10 KaTHOHY, TaK U IO
AHUOHY; COJIEU, TUAPOIIU3YIOIIMXCS TOJTHOCTHIO.

7. PaccmoTpuTe MEXaHW3M THAPOJINM3a, YYWUTHIBAs, YTO B BOJHOM paCTBOPE COAEPIKATCSA
THJIpaTUPOBAHHBIE HMOHBI. 3a cyeT OOpa3oBaHHMS M pa3pblBa KaKMX CBS3€H WUAET MpoIecC
ruapoausa?

8. Vcmonb3ys 3HaYeHMs TEILIOT ruaparanuu KarmoHos Na®, Mg™, Ca®, Ba*", Al*", Fe’*, Fe*,
OXapaKTepH3yiiTe CIHOCOOHOCTh HOHOB K JOHOPHO-aKIENTOPHOMY B3aUMOJIEHCTBHIO C
MOJIEKYJIAMHU BOJIBI B 3aBUCUMOCTH OT 3apsa ¥ pa3Mepa KaTHOHA.

9. Kak 3aBHCHUT TI'MIpOIM3YyEMOCTh COJIM OT pajauyca, 3apsja, MNOJSPHU3YIOLIEro ACUCTBUS U
MOJISIPU3YEMOCTH KaTUOHA U aHUOHA?

10. U3BecTHO, YTO 3HEPrusi BOAOPOAHOM CBA3M Mex1y aHMOHOM D04 M MoJeKyJlamMH BOIbI B
pany ClOs - SO, - PO,* - SiO4* Bo3pactaer ot 7,1 10 35,6 KJI%/MOIb:

a) HAIMIIKUTE BBIPAKEHUE KOHCTAHTHI TUAPOIIN3a 10 aHuoHy PO,
0) Kakasi 3aBUCUMOCTb CYIIECTBYET MEXKIy 3apsiIoM U pa3MepoM aHMOHA M €r0 CKIIOHHOCTBIO K

ruaponusy?
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B) KaKasi CYIIIECTBYET B3aMOCBSI3b MEXKIY CKIIOHHOCTBIO aHHMOHA K THIPOJIN3Y M CIIOCOOHOCTHIO
00pa30BaHHON UM KHCIIOTHI K KUCIOTHOW MOHMU3AINH (CUJIa KUCIIOTHI)?

SO42_ - PO43_ - SlO44?

11. Copmynupyiite obiiee mpaBuiIo, MO3BOJISIONIEE OIIEHNUTH, BOIHBIE PACTBOPHI KAaKUX COJNEH
MMEIOT HEHTPAIbHYIO0, KHCITYIO WM IIEIOYHYIO CPETy.

12. YeM 00bACHUTH (IIPOBECTU pacueT), UTO B BOJHOM PacTBOpPE CPeAHEro oprodocdara HaTpHUs
cpena mienovHas; Tuapodocdara — cnadomenounas; guruapodocdara — cradbokucinas?

13. CmemmBaT pacTBOp cyiab(puia Kalus C pacTBOpaMU KBAcCILIOB: a) aJOMOKAJIHUEBBHIX, 0)
XpoMoKanueBbiX. [locie IIUTENbHOTO KUISYEHUs cpeda CTAHOBUTCA MOYTH HEHUTPaIbHOM.
OOBbsicHUTE pe3yabTaThl OMbITA.

14. K BomHomy pactBopy Naz;POs (koHI.) A00aBISIOT aqIOMUHUN M CMECh HarpeBaroT.
HaGmonaror Bbigenenue raza. CocTaBbTe ypaBHEHMs NPOTEKAIOMIMX PEAaKIMi M MOSCHUTE,
MoYeMy JUIS OTbITa OepyT KOHIICHTPHUPOBAHHBINA PACTBOP U PEAKLIMIO IPOBOIST IPU HArPEBAHUH.

JlaGopaTopHuasi padora Ne 11

Tema: «OKUCINTEILHO-BOCCTAHOBUTE/IbHbIE PeaAKIMN»

1. ObcynuTte, OCHOBBIBAasICh HA KOHKPETHBIX MpUMEpax, KaKOH CMBICI UMEIOT TEPMHUHBI
OKUcCleHue U 80CCMAaHosieHue, TIPU TIOMOIIM TPEJCTaBIEHUN O mepeHoce 31eKTpoHoB. Kak BbI
MMOHUMAETE TEPMUH OKUCAUMENbHO-80CCMAHOBUMENbHAS peakyus?

2. YTto o3Ha4aeT TEpMUH Auctiponopiuonupoanue? [IpuBeaure npuMep Takou peakiuu.

3. MoryT nu B OIHOM BEIIECTBE OJHOBPEMEHHO IMPHCYTCTBOBATh JBa (MK OOINbIIE)
AJIEMEHTa BOCCTAHOBUTEIIS; IBa (WIIM OOJNBIIE) SJIEMEHTA OKUCIUTEIS; SJIEMEHT-BOCCTAHOBUTEh
U 3NieMeHT-okucuTens? [lpuBeaute npumepsl.

4. OO6cynute, B Kakux Mpenenax BO3MOXKHO HCIOJb30BaHUE TAONHIBI CTaHIAPTHBIX
ANIEKTPOHBIX MOTEHIIMANIOB JJISl IPEJCKa3aHusl HAPaBICHHSI XUMHUYECKOT0 MPEBpallleHusl.

5. Cdopmynmupyiite B o0O0ImIeM BHUAC OIpeneiIcHWe, JUIS KaKuX IOypeaKIHi
BOCCTAHOBJICHUS MOTEHIIMAJ HE 3aBUCUT OT pH U 1715 KaKuX 3aBUCHT.

6. Cpenu BemiectB — xjopu xxenesa (II), xmopun xenesa (I11), metammuyeckoe xeneso,
CEpOBOAOPOII, CYAb(DHUT HATPHsI, CepHAsT KUCIOTa — YKAKHUTE BOCCTAHOBHUTENb, OKHCIHUTEIb
BEILIECTBO C OKUCIIUTEIBHO-BOCCTAHOBUTEIBHON JIBOMCTBEHHOCTBIO.

7. Onpenenure cTeXuoMeTpruueckue KodpGUIUEHTHl B PEAKIUIX:

st + KMHO4 + HzSO4 =S+ Ml’lSO4 + KzSO4 + Hzo

FCSO4 + KzCI‘zO7 + HzSO4 = FCz(SO4)3 + CI‘z(SO4)3 + KzSO4 + HzO

MnO:; + KCIO; + KOH = K,;MnO, + KCI + H,0.

VYKaxkuTe B HUX OKUCIUTENb, BOCCTAHOBUTENb U CPELY.

8. VKaxuTe ypaBHEHHUSA pEaKIUi: MEKMOJIECKYISIPHONW, BHYTPUMOJIEKYISIPHOH U
JTUCIPONIOPIIMOHUPOBAHKSA, B YPAaBHEHMHM pPEAKUUU JAUCIPONOPLHUOHUPOBAHUS OIpPEACIUTE
CTeXHOMETpHUECKHe KOIPDUITUSHTHI:

Cl, + NaOH = NaCl + NaClOs + H20.

Clz + KzMnO4: KCl + KMDO4.

KCIO; =KCI + O,.

Zl’l + HNO3 = ZI’I(NO3)2 + Nz + HzO

9. Boanblii pacTBOp BaHajgaTa aMMOHHSI BOCCTAHABIMBAIOT KUIISUYEHHUEM C IIMHKOBBIM
nopomkoM. IlodyyeHHBIH pacTBOp MOXHO TOABEPTHYTH IOBTOPHOMY OKHCIEHHUIO C
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o0Opa3oBaHMEM BaHAJaT-MOHOB, 0OpabaThIBasi €ro pacTBOPOM IepMaHraHara kamus. Onuimmure
AKCIEPUMEHTHI, KOTOpble HEOOXOAMMO MPOBECTH Ui 3TOTO, W MOCIEAYIOIIee UCIOIb30BAHHE
HKCIIEPUMEHTANbHBIX JaHHBIX JUISI TOTO, YTOOBI ONpPENENUTh U3MEHEHUE CTENEHU OKUCIIECHUS
BaHAUs.

10. Kak ompenenuts  snekTpoiBuwkymyro  cuwity  (OC)  okucauTenbHO-
BoccTaHoBHTENbHOTO Tporiecca? KakoBa cBszp Mexay O/IC u m3menenuem sHeprum [ udbca
peakiun? KakoBo yciaoBue TEPMOAMHAMUYECKOW BO3MOXKHOCTH TaKoOro rporecca?

11. BeiBenute ¢dopmyity, MO3BOJISIONIYIO MO CTaHAAPTHBIM 3JIEKTPOIHBIM MOTEHIIMAJIaM
MIPOLIECCOB OKUCJIEHUS M BOCCTAHOBJICHUS BBIYMCIUTH KOHCTAHTY PABHOBECHUS 3JEKTPOIHOMN
peakLuu U OKUCIUTEIbHO-BOCCTAHOBUTENIBHOM peaKInu.

12. MoxHO 11 cuntath peppar-uon FeO,” TepMOAMHAMHYECKHM YCTOMYMBEIM B BOTHBIX
pacTBOpax B MIMPOKOM MHTEepBaie 3HaUeHu pH?

13. B cOOTBETCTBHH CO CTaHJIAPTHBIM AJIEKTPOJHBIM IMOTEHIIMAIOM MEJIM OHAa HEe JTOJKHA
BBITECHATh BOJIOPOI W3 pacTBOpPOB KHCIOT. OOBsACHHTE, MMOYEeMy MeIb pacTBOpSETCS B
KOHILIEHTPUPOBAaHHON XJIOPOBOJOPOJHON KHUCIIOTE, B pACTBOPAX CEPOBOAOPOAA U XJIOpUIA JKeye3a
FeCl;. Hanummmre ypaBHEeHUs peakuuii.

JlaboparopHas pa6ora Ne 12

Tema: JneKTpOXUMHYECKHE MPOLECCHI

1. ChopmymupyiiTe TpaBuiIa COCTABICHHS CXEMbl TaJlbBaHUYECKOTO 3JIeMeHTa. UTo
IIPOU30MAET, €CIM ANIEKTPOJIUTHUECKHMM MOCTHK B TaJbBAHMYECKOM DJIEMEHTE 3aMEHHUTH Ha
METAJUITMYECKYIO TPOBOJIOKY?

2. ViMeeTcs TaabBaHUYECKHUI DIEMEHT, B KOTOPOM TIPOXOAUT peakims Zn + Cu®" = Cu +
Zn*". TlpuBenuTe cxeMy ranbBaHuueckoro snementa. Kax wmsmenmtcs DJIC snmemenra mpu
U3MEHEHUU CIeIyIoIUX YCIOBUH: 1) yBenMuuBaeTcs KOHLEHTpalMs HOHOB Meau; 2)
YBEJIMUMBAETCS KOHIEHTpPALMs HOHOB ILIMHKA, 3) YBEJIWYMBACTCS IMOBEPXHOCTh LIMHKOBOIO
AMEKTPoa; 4) yBEIMUUBAETCS MOBEPXHOCTh MEHOIO 3JIEKTPOJA; 5) B IPUAJIEKTPOIHBIN PacTBOP
BBOJIUTCS KOHLIEHTPUPOBAHHBIN PACTBOP XJIOpHJIA Kausl; 6) MOBBIILIAETCS TeMIepaTypa?

3. IIpuBeauTe npuMepsl TPOMBIIUIEHHOTO IPUMEHEHUS IIEKTPOJIN3A.

4. OnummTe, Kakue METOJbl MCIOJIb3YHOTCS JUISl M3BJICUEHMS CIEAYIOLUIMX METAJJIOB:
1) HaTpus U3 xJIopUJa HaTpUs; 2) LMHKA U3 cyiabduaa HUHKa; 3) pTyTy U3 cyibpuaa prytu (1);
4) maraus u3 xjaopuna mMaraus. OObSCHUTE, C YYETOM JIETKOCTU BOCCTAHOBIICHHS, MTOYEMY IS
U3BJICUEHUSI YKA3aHHBIX METAJVIOB HCIOJb3YIOTCS HEOAMHAaKOBble MeToAbl. [louemy st
M3BJICYCHUS] MarHus U3 XJIOpUIa MarHusi He yAajaoch Obl BBITECHUTh ATOT METALl HaTpueMm?

5. PaccMoTpuTe MeXaHU3MBbI PrKaBICHUS Keje3a U 00BSICHUTE, HA YEM OCHOBaHbI METObI
3aILUTHI XKEJIe3a OT KOPPO3HH.

6. Kakue ¢axTopbl BIUSIOT Ha CKOPOCTh KOPPO3HH C BhIJeNeHHEM Boopoaa? Kak MokHO
3aMEUIUTh CKOPOCTh KOPPO3HUH € MONIOIIEHUEM KUCI0poaa?

7. Kakue 3a1uTHbIe TOKPHITHS BaM U3BECTHBI M KAKUMHU METOAAMHU UX MOJIy4ar0T?

JlaGoparopHas paGora Ne 13
Tema: «KoMILJIEKCHBIE COeTHHEHU .

1. SABnstoTcs MM MACHTUYHBIMU TEPMHUHBI «KOMIUIEKCHOE COCAMHEHUE» U «KOOPAMHAIMOHHOE
COCIMHEHHE». B yem 3akitoyaeTcst IaBHOE pas3Inyue MEXITy KOMIIEKCHBIMU COCTMHEHUSIMHU U
JIBOMHBIMH COIAMU?
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2. Kak MOXHO 00BsCHUTH 00pa30BaHKE CBA3EH MEXKIY KOMILIEKCOOOpa30BaTesieM 1 JIMTaHJaMU C
MO3ULIMKA B3aUMOJEHCTBUS KHUCIOTBI M OCHOBaHUs JIptomca? Moryt jiu B KOOPAMHALMOHHYIO
chepy OIHOrO M TOro e aTomMa KOMIUIEKCOOOpa3zoBarelsiss BXOIUTh B KadeCTBE JIMIaHJIOB
HEWUTpaJIbHbIE MOJEKYJbl U aHUOHBI OJHOBPEMEHHO?

3. Kakas cymecTByeT B3aUMOCBSI3b MEXKIY BEIUYMHOW KOOPAMHALIMOHHOIO YHCIA U
reoMmerpudeckoii (opmoii komriekcoB? IlposiBasiercs nm  Kakas-mu00 POiIb  AIEKTPOHHOU
KOH(HUTypaluu MOHOB KOMIUIEKcOOoOpa3oBareieil B OTHONICHUH MPEINOYTeHHUs] UMU JIMTaHIOB
OTIPEICTICHHBIX BUOB?

4. B deMm 3aKiroyaeTcs pasiMyuMe MEXIy MOHOJICHTATHBIMU U MOJIWACHTATHBIMU JIMTAHAAMHU.
Kakue nuranapl Ha3bIBAIOT XEIATHBIMU?

5. Kakne 0coOEHHOCTH cOCTaBa M CTPOEHHUS XapaKTePHBI JJISI MHOTOSJEPHBIX KOMILIEKCOB?
Kakue Buibl TMraHioB MOTYT BBICTYNATh B MHOTOSIIEPHBIX KOMIUIEKCAX B KAY€CTBE MOCTUKOBBIX
rpymm?

6. OxapakTepusylWTe H30IOJIH- U I'ETEPOINOIINCOEINHEHUS KaK 0COObIE I'PYMIIbl KOMIUIEKCHBIX
COeIUHEHHN. B ueM cX0ACTBO UM B 4eM pazjiuuue MEXIy 3TUMHU rpynnamu coeauHeHuit? Kax
MOXHO TPEICTaBUTh CTPOCHUE H3OTOIHUCOCTUHEHNUH B BUAE OObEAMHEHHS] KOOPAMHAIIMOHHBIX
nosindapoB? KakoBo CTpoeHHE reTepoIouCcoeInHEHNN?

7. Ha30BUTE OCHOBHBIE COCTABHBIE YAaCTH JIaHHBIX KOMIUIEKCHBIX COEIMHEHUH, NMPUBEAUTE UX
Ha3BaHWs, Kiraccupunupyite mo Tpem-detbipem mnpuszHakam: [Ag(NH;),|Cl, [Cr(CO)e],
K;3[Fe(CN)s], [CoBr(NH;)s]Br,, [Fe(NO)(CN)s]*, [Cr(NH;),Cly(C,04)]. IIpoananusupyiite
HOMEHKJIATYpHbIE  IpaBHia, [O3BOJSIOMKE  (OPMYIUPOBATH  HAa3BAaHUSA  KOMIUIEKCHBIX
COEeIUHEHU.

8. Kakue KOHCTaHTBI paBHOBECHS HCIIOJB3YIOTCS B Ka4ECTBE KOJMYECTBEHHBIX XapaKTEPHUCTUK
YCTOMUMBOCTH KOMIUIEKCHBIX CcOeIMHEeHHU? Kakoe COOTHOIIEHHE BBINONHIETCS MEXKAY
CTYNEeHYaThIMU KOHCTaHTaMH 00pa30BaHUs KOMIUIEKCA M €ro oOmieil KOHCTaHTOW o0pa3oBaHMs?
Kak mnpupoma xommiekcooOpa3oBaTenis U JIMTAHAOB BIUSET Ha BEJIWYMHY KOHCTAHTBI
00pa3oBaHMs KOMIUIEKCHOTO COEIMHEHUS?

9. Uto xapakTepuszyeT KOHCTAHTAa HECTOMKOCTHM KOMIUIEKCHOTO COEAMHEHUS U KaK OT €€
BEJIMUMHBI MIEPENTH K KOHCTaHTe 00pa30BaHMs KOMIUIEKCHOTO COEIMHEHUS WK 00paTHO?

10. Jns xommuiekcHoro coenuHeHust Ki;[Al(OH)s] Hanmummre ypaBHEHHS TEpPBUYHON U
BTOPUYHOM TUCCOLMALINN, BEIPAXKEHUE KOHCTAHThl HECTOUKOCTH.

11. KoHCTaHTBI HECTOMKOCTH KOMIUIEKCHBIX HOHOB PaBHBbI:

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

[Cd(CN)4]2- Kuecr = 1-107"

[Zn(CN)4]2- Knect = 2107

B pactBope kakoro BemiecTBa KOHIEHTpalus HoHoB CN™ HanbOosnbmas?

12. U3BecTHO, uTO M3 pacTBOpa KomIuiekcHo# comu CoCls:6NH; Hutpar cepedbpa ocakaaeT BeCh
ximop, a u3 pactBopa CoCl;'5SNH; Tompko 2/3 xmopa. Hcexoms ©3 3TOro, HaNMIIKATE
KOOPJMHAIIMOHHBIE (POPMYJIBI 000MX COEAMHEHUHN U YpaBHEHUSI UX AUCCOIHALINH.

13. Kakoe ocHoBanue sBiusercs Oonee cuibHbIM: Cu(OH), wmm [Cu(NH;)4]J(OH),? Kaxkas
kucnota cuibHee: HCN unn H[Ag(CN),]? Jaiite 000CHOBaHHBIIN OTBET.

14. Yem o0bsacHUTH, uto pactBop CACl, npu aeiictBum menoun aaet ocagok Cd(OH),, a pactBop
[Cd(NH3)4]Cl, ocanka He obpasyer?

15. Yrto mpoucxomut mpu jaeiictBun pactBopa ammuaka Ha Cu(OH),? Paccuuraiite u cpaBHUTE
koHueHTpanuu nonos Cu®* B Hacwimennom pacrsope Cu(OH), (ITP=2-107") u B 0,1M pactBope
[Cu(NH3)4]*" (Ku=9,3-10""), conepxamem 0,2 Monb/1 u36birouroro NHs.

16. IIpoananusupyiite N30MEPUI0 KOMIUIEKCHBIX CO€AMHEHUH. YeM pa3nnyarorcs Mexay coOoit
CTPYKTypHasi U30Mepusi U crepeo-uzomepus? Jlaiite onpeneneHrne M MpUBEIUTE MPUMEPHI IS
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CIEQYIOIINX BHUAOB CTPYKTYpHOM M30MEpPUM: MOHHM3ALMOHHOM, TUApPAaTHOW, CBSA3EBOMH,
MOJINMEPU3AIMOHHOW W KOOPAMHALMOHHOM, a TaKXe CTEPEOM30MEPUU TE€OMETPUYECKOW U
ONTUYECKOM.

17. Kak MOXHO MpeACTaBUTh OOpa30BaHHE KOOPAWHAIIMOHHBIX CBSA3€H C TMO3UIUN MeToaa
BaJIeHTHBIX cBs3ei? Kakas B3aMMOCBA3b CYIIECTBYET MEXAY TI€OMETPUYECKUMU (PopMaMH
KOMITJICKCHBIX HMOHOB W THUIMAMU ruOpuauzanuu opOutaneit? Kakue KOMIUIEKCHI OTHOCSAT K
BBICOKOCIIMHOBBIM, a KakMe€ — K HU3KOCHMHOBBIM? Ha uyeM ocHOBaHa MeTOAMKa NpPOrHO3a
MapaMarHUTHBIX U JUaMarHUTHBIX CBOMCTB KOMILJIEKCOB?

18. KakoBbl OCHOBHBIC TMOJIOXKEHHSI TEeOpUH Kpuctaummueckoro mnona? Kakxum oOpazom
NPOUCXOMUT  pacmieruieHne  d-opOuTaneii B OKTadIpPUYECKUX, TETPAdNPHUECKUX U
IUIOCKOKBAJpaTHBIX KomIuiekcax? Kak BiuseTr mpupoia HMOHOB KOMILJIEKCOOOpazoBaTenell U
JUTaHJ0B Ha HHepruto pacmermieHuss Ao (At)? KakoBa MmeToaMka NpHUMEHEHUS TEOpUU
KPUCTAJJIMYECKOTO MOJIs JJISi OLEHKM MAarHUTHBIX CBOMCTB KOMILIEKCOB? UTO XapakTepusyeT
SHEpPrus CTa0MIM3alMM KOMIUIEKCOB IIOJIEM JIMTaHJIOB M KAaK OIICHUTh €€ BEIUYMHY, €CIU
M3BECTHA AIEKTPOHHAS KOHPUTypalrs HOHA KOMILJIEKCOOOpa3oBaTess?

19. B uem 3akmiouaetcs apdexr SAna-Temnepa? Ilpu Kakux 3MEKTPOHHBIX KOH(PUTypamusx OH
nposBisgeTcs? B kakux ciyyasx ¥ moyemy Ha BO3MOXKHOCTH peanusanuu dddekra Ana-Temnepa
OKAa3bIBAET BIMSHUE CUIIA MOJIS JIMraH1oB? [loueMy HECUMMETPUYHOE 3all0JIHEHUE YIEKTPOHAMHU
tr;-OpOUTaNM HE TNPUBOJUT K CYIIECTBEHHOMY HCK)XEHHUIO KOOPAMHALMOHHBIX OKTa3IpOB?
[lepeuncnure 3ME€KTPOHHBIE KOH(UIypalM HOHOB KOMILIEKcoOOpaszoBarenel (¢ yka3aHueM
CHJIBI TIOJISI IMTAH/IOB), IPU KOTOPBIX 3 dext Ana-Temnepa He nposBiseTcs.

20. Ilpumenurte MeTol MOJEKyIsApHbIX opbutaneir (MMO) ans onucaHusl XUMHUYECKUX CBSI3eH
MeXIy KOoMIUIeKcooOpa3oBarenem u aurangamu. Kakue aromueie opoutamu (AO) y4acTBYIOT B
dbopMupoBaHuu curmMa- u T-cBA3eil? Kak MOXKHO OMNpenenuTh YHCIO CBS3BIBAIOIINX,
PasphIXJSIIOIMX M HECBS3BIBAIOLINX MOJEKYIApHbIX opOutaneit (MO), KkoTopble MOTYT
chopmupoBaThcs mpu obpazoBaHuM koMmiuiekca? Kak yuuteiBaroT Bkiiag AO MHOTIOaTOMHBIX
auraizioB B obpazoanue MO kommekca? Uro mpexacrasiser coboi 6azoBas nuarpamma MO
JUTS OKTadAPUIECKHX KOMILICKCOB THa ML"™¢ M Kak OHa OoTpaskaeT paciielyicHre opouTanei B
COOTBETCTBHH C AIIEKTPOHHON KOH(UTypauuei t,e, 1 d3Hepruro pacmervienns Ao? Kak u kakum
o0pa3oM BIMAIOT Ha BEIUYMHY AO T-IOHOpPHBIE U m-akuenTopHble Ju-ranasl? Kak MMO
OOBSICHSIET MOJIOKEHHUE JTUTAHIOB B PSAY, OTPAKAIOIIEM OTHOCUTENbHYIO CHITY TOJIS JTUTaHI0B?

II cemecTp
JlaboparopHnas pabora Nel
Tema: «Kucsiopoa, Bonopos, Boaa, nepeKuch BoA0OPOIA»

1. BaneHTHBIE BO3MOXKHOCTH aTOMa BOJIOPO/Ia U XapaKTEPHbIE CTEIIEHU OKUCIICHUS ?

2. Bonopon B npupoje. M3otorsr Bogopoaa.

3. Monekyna H,. ®usnueckue cBoOWHCTBa BOIOpOJa B ra3000pa3HOM, >KUIKOM U TBEPIOM
COCTOSIHUH.

4. MeToap! oTy4YeHHE BO0Poa (IPOMBIIIIEHHBIE U J1a00paTOPHbIE).

5. XuMHUyeCcKHue CBOMCTBA BOJOPOAA.

6. Woust H', H;O" u H—, KoBajJIeHTHbIE, HOHHBIE M METAJUIONOAOOHBIE THAPHIBI, THAPHUIHBIE
KOMILJIEKCBI.

7. OCOOEHHOCTH HIEKTPOHHOTO CTPOEHHUS aroMa Kuciopoja. BaleHTHble BO3MOXHOCTH H
XapaKTEPHbIE CTENIEHU OKUCIICHMUS.

8. Crpoenue monekyisl O, (Meton MO), mapamarHeTusM KUCIopoJa.
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9. Metonpb! nony4eHrue Kucaopoa (MPOMBIIIICHHBIE U Ta00PaTOPHBIE).

10. AnnmoTponusi KUCIOPOa, 030H.

11. duznyeckue cBoCTBa KUCIOPO/IA.

12. XuMu4yeckue CBOMCTBA KUCIOPOAa.

13. Oxkcunpl 1 Ux KnaccuuKaims.

14. Bopa: cTpoeHHME MOJEKYIbl, MEXMOJEKYJIIPHOE B3aWUMOJACHCTBHE M CTPYKTypa BOIbI B
KHUJIKOM U TBEPJIOM COCTOSIHUU, aHOMAJIU BOJIbI, XUMUYECKHE CBOICTBA.

15. Ilepexknch BOIOpOa: CTPOCHHUE U CBOMCTBA.

JlaGopaTopHasi padora Ne2

Tema: «I'ajloreHbl U UX COCUHEHUS).

1. KakoBa »nekTpoHHas KOHQUrypaius aroMoB 3ieMeHTOB 17-if rpynmel? Kakue creneHu
OKHCJIEHUSl XapaKTepHbl i1 3TUX 3ieMeHToB? I[lpuBenurTe NpuUMepbl COEIAMHEHUH O3TUX
3JIEMEHTOB B Pa3JIMYHBIX CTETICHSIX OKUCIICHUS.

2. Kak mensirores o rpynmne F-Cl-Br-1: a) paguycsr aroMoB, 0) epBbIii MOTEHIIMAT HOHHU3AIHNH,
B) 2JIEKTPOOTPHULATEIEHOCTH aTOMOB?

3. Kak nonydaror rajoreHsl B BUje NMPOCTHIX BELIECTB B MPOMBIIUICHHOCTH U B J1abopaTtopuu?
Hanummnre ypaBHEHUS COOTBETCTBYIOIIMX PEAKLIUI.

4. Kak W3MEHSIOTCS OKUCIUTENbHBIE CBoOWcTBA B psangy ramoreHoB F,—ClL-Br—I,?
[IponmmtoctpupyiiTe 3Ty 3aKOHOMEPHOCTH MpPHUMEPaAMU XUMHUYECKHX peakuuid. B dyem
MPOSIBIIIIOTCS. 0COOEHHOCTH (PTOpa MO CPaBHEHUIO C IpyTUMU rajoreHaMu? Jlins OKMCIUTEIbHO-
BOCCTAaHOBHTEJBHBIX MPOIECCOB HAMUIINTE AIEKTPOHHO-UOHHBIE YPAaBHEHHUS MOTYpPEaKIIUi.

5. Kak usmensiercs B psgy rainoreHoBogoponos HF-HCI-HBr-HI: a) mexxaromuoe paccrosiaue H-
Hal, 6) npouHOCTBH CBsI3U, B) KUCIOTHbIE CBOMCTBA UX PACTBOPOB B Bojie?

6. Kak M3MEHSIOTCS BOCCTAaHOBUTEIBHBIE CBOWCTBA B psay ranoreHoogoponoB HF-HCI-HBr-
HI? IlpommmtoctpupyiiTe 53Ty 3aKOHOMEPHOCTh IpUMEpaMu XUMHYeckuX peakuuid. Kax
IIOJIy4aroT TaJloreHBONOpOAbl? [l OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX IIPOLECCOB HAIMIIUTE
3JIEKTPOHHO-MOHHBIE YPaBHEHHUS MOJTypPEaKINi.

7. Kak ranorensl pearupyroT ¢ Bomod? Hamummre ypaBHEHHS COOTBETCTBYIOIIMX PEAKIUM.
JlaiiTe onpezeseHne peakuy AUCIPOIIOPLIMOHUPOBAHUS.

8. Kakoso naszsanne kuciaor HCIO, HCIO,, HCIO;, HCIO, u u ux coneii. Kak MeHsiercsa cuia
kuciot B psny HCIO-HCIO,-HCIO;-HC104?

9. Kak menstorest okuciurenbHble cBoiicTBa B psay HCIO-HCIO,-HCIOs-HCIO4?

10. Comocrassre no psgy okcokucior HCIOs;-HBrO;-HIO;: a) okuciaurenbHble cBoiicTBa, 0)
KHCIIOTHBIE ~ CBOMCTBa, B) TEPMHMUYECKyl0  ycToiuMBOoCTh.  Hammmmre  ypaBHEHHS
COOTBETCTBYIOLINX PEAKLUI.

11. Hanmmmure ypaBHEHUS peaKkLUil, yKaXKUTE yCIOBUSA UX IPOBEICHMUS:

1) HCI + KMnO4 —

2) HCI + KCIO; —

3) NaCl + H2SOy4 wom, —

4) KBr + H,SOy o, —

5) KBr+ AgNO; —

6) KI + Iy(aq) —

7) CaF + HaSOuwonn) —

8) HI + CuCl, —

9) L + KCIO; —

10) KI + CI, (B pa3nMuuHBIX YCIOBHSIX) —
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12. HamumuTe ypaBHEHHs peakUUil CIeIylomuX MpeBpalleHui, yKaKuTe YCIOBUS HX
IIPOBEICHMSL:

Can — HF - KHF, > F»

H2SO4 KOHII. HzOz, H+
KI - HI > X > X, = KICl,
CaOCl, - X - KCl0; —» HC1
K>COs 4p

Br, — X — KBrO,

JlaboparopHas paGora Ne3

Tema: «Cepa u ee coeqTHHEHUS».

1. KakoBa nsnekTpoHHas KOH(WTypamusi aTOMOB XalbKoreHoB? Kakue cTeneHu OKHCICHUS
XapakTepHbl AN 3TUX dneMeHToB? llpuBemuTe mpuMepbl COENWHEHUH ATHX AIEMEHTOB B
Pa3IMYHBIX CTEHEHSIX OKUCIICHHUS.

2. Kak mensitores no rpynne O—S—Se—Te:

a) paauycChl aTOMOB,

0) repBbIi MOTCHIIMAJI HOHU3AIIHH,

B) 3JIEKTPOOTPULIATEILHOCTh ATOMOB?

3. Uro Takoe amrorporus u mnonumopdusm? Kakue amioTporHble W TOJUMOpPQHBIC
Moaudukanuu Kucaopoaa u cepsl Ber 3Haere? Kak nx momyyaror?

4. Kak MeHsIIOTCSl (PU3UYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BemecTB B psay O—S—Se—Te?
5. Kak usmensiercs B psay H,O-H,S—H,Se—H,Te:

a) MexaromHoe paccrosHue H-3,

0) MPOYHOCTH CBSI3H,

B) yron H-O-H,

T) MOJISIPHOCTD CBSI3H,

1) AfH°298?

Kak nonmy4arot 3ty coeauHeHus?

6. Kak U3MEeHSIOTCSI KUCIIOTHBIE CBOWCTBA PACTBOPOB B BOJIE B PSILY

HzS—HzSC—HzTC?

7. Kak wu3MeHsAOTCS BOCCTaHOBUTENbHbIE cBoMctBa B psagy H,O-H,S-H,Se-H,Te?
[IpoummocTpupyiiTe 3Ty 3aKOHOMEPHOCTDh NpuMepamMu xuMudeckux peakuuii H,O u H,S.

8. Kak W3MEHSI0TCS KHUCIOTHBIE W OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA B psaax
okcua0B (SO; - SeO; - TeO, , SO; - SeO; - TeOs) U COOTBETCTBYIONUX KUCIIOT.

9. KakoBo 311eKTpOHHOE CTpOEHUE CyabPUT, OUCYIbPUT U Cynb(aT-uoHOB?

10. KakoBo CTpoeHHME TPOMYKTOB 3aMEIICHHWS B CEPHOM KHUCJIOTE: TMOJHUCYIb(]aTsl,
raJloreHaHTUIPHUIBI, TIEPOKCO-KUCIOTHI.

11. KakoBO CTpo€HHE U CBOMCTBA rAJIOTEHUIOB CEPHI, CEJIEHA, TEJUTYpa.

12. OcyniecTBUTe XUMHUYECKHUE MPEBPAILICHHUS, UCTIONb3Ysl MUHUMAIIbHOE KOJTHYECTBO

CTagui:

CaSO4—>S—>SOC12—>KZSZO7

FCS2—>H2S04—>H2SzOg—>N328203—>Nazs406
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JlaboparopHnasi pa6ora Ned

Tema: «A30T. COCI{I/IHGHI/IH a30Ta B PA3JUIHBIX CTCMCHAX OKUCJICHUNA, OKCHUAbLI U KUCJIO0ThI
a3oTa»

1. Kakumu ciocodamu MOJIy4YaroT: aMMHaAK, THAPAa3nH, rHZ[pOKCI/IJIaMI/IH? HpOHHHIOCTpHPYﬁTC
npumMepamMu peaxunﬁ HUX BOCCTaHOBUTEIbHBIC CBOMCTRBA. Kakue 13 3TUX BEIISCTB IMPOABJIAIOT
OKHCIIUTCIBHYIO aKTUBHOCTB? HpI/IBeILI/ITe MMPUMEPLI COOTBETCTBYIOIIIUX peaKHI/Iﬁ.

2. Mcnonp3ys B Ka4eCTBE IPUMEPA IUHK U MEJlb, HAIIMIIUTE YPABHEHMS B3AUMOIECHCTBUSA
MeTaJuIa ¢ pa30aBlIeHHON 1 KOHIEHTPUPOBAHHOM a30THOM KHCIOTOH.

3. Kak menswoTcsa okuciauTenabubie cBoiicTBa B psaxy HNO,—HNO;? [IpowmtocTpupyidite OTBET
MpUMEpaMu XUMHUECKUX PEeaKIIUi pa30aBIeHHBIX PACTBOPOB ITUX KUCIIOT C OJHUM U TEM KE
BOCCTaHOBHTEJIEM.

4. Hanuiure ypaBHEHUS PEAKIUN U 3JIEKTPOHHO-UOHHBIE YPABHEHUS MOTYpEeaKIuil AJ1st
CJIETYIOIIUX MPOLIECCOB:

1) NHzOH + KMHO4 + HzSO4 —

5. Hanmmmre ypaBHEHUS peakUui CIEAYOINX IPEBPALIECHAN, UCITONIb3Ys U KaXKA0r0
[IPEBPALLCHUS MUHUMAJIBHOE YHUCIIO CTAAUN. YKAKUTE YCIOBUS UX IIPOBEACHMUS.

NaNO; — NO; — NO — N,

JlaGopaTopHasi padora NeS

Tema: «®ocdop, cypbMa, BUCMYT M UX COeTUHEHUSI»

1. KakoBa anexTpoHHasi KOHGUTYpalys aTOMOB 3JeMeHTOB 15-i1 rpynmnbsi? Kakue crenenu
OKHCIICHUS XapaKTEpHbI 7151 3TUX 31eMeHToB? [IpuBenuTe npumepbl COEAMHEHUN ATHX
3JIEMEHTOB B PA3JINYHbBIX CTETICHSIX OKUCIICHHUS.

2. Kak mensrotrcs o rpynmne N-P—As—Sb-Bi:
a) paauycChl aTOMOB,

0) 2JEKTPOOTPHUIIATEIIEHOCTh aTOMOB,

B) TIEpBbIE MOTEHIIMAIBI HOHU3ALINN?

3. Kak u3meHnstorcst BoccraHoBUTENbHBIE cBoiicTBa B psiny NHi;—PHs;—AsH3;—SbH3;-BiH;?
[ToaTBepauTe OTBET NpUMEpaMu XuMHUueckux peakiuii. Kak nomydator PH; u SbH3?

6. M3BecTHO, uTO B psigy dneMeHTOB P—As—Sb—Bi ycToH4YMBOCTE COSTMHEHUH B BBICIICH
CTCIICHH OKWCJICHHS yMEHbIIaeTcsl. KakoB cocTaB coeqMHEeHMI, 00pa3yroIuXxcs MPU TOPSHUH Ha
Bo3ayxe hochopa, MeIIIbsIKa, CYpbMBbI, BUCMYyTa? Hanmummmre ypaBHEHUS peaKIuit
B3aumozeiicteug KBiO; ¢ HCl u KBiO; ¢ H>SO..

8. Hanmiure ypaBHEHMs peakliUii U 3J€KTPOHHO-UOHHbIE YPAaBHEHUS MOIypeakuui s
CJIEYIOLIUX IPOLECCOB:

1) NH,OH + KMnO4 + H,SO4 —
2) H3PO3 + KMHO4 —
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3) Na;AsOq4 + KI + H,SO4 —
4) Sb + HNO; —

5) Bi(OH); + Cl, + NaOH —
6) KBiO; + MnSO; + H,SO,; —

9. HanuunTe ypaBHEHUS peakUMi CiIeIy0MX IPEeBpaIleHUN, UCTIONb3Ys AJIs KaX10ro
[IPEBPALCHUS MUHUMAJIBLHOE YHUCIIO CTaAUN. YKAXKUTE YCIOBHS UX IIPOBEACHMUS.

P— H3P03 and H3P04 d Ag3PO4
As — AS203 —> (NH4)3ASO4 — ASzS}
SbC13 — szS3 — (NH4)3SbS4 — szSs

JlaGopaTopHasi padora Ne6
Tema: «Yriiepon, KpeMHHI, 0JI0BO CBHUHEIl U MX COeINHEHM D)

1. KakoBa nsnmekTpoHHass KoH(puTypaiusi aroMoB 31eMeHTOB 14-ii rpymmbel? Kakue creneHu
OKHCIICHUSI TPOSBISIIOT 3TU 31eMeHThl? [lpuBenuTe mpumepbl COCIUHEHH STHX AJIEMEHTOB B
Pa3IUYHBIX CTENEHSX OKUCIICHHUS.

2. Kak m3mensitorcst aroMHble panuychl B pagy C—Si—Ge—Sn—Pb? Kak u3MeHstoTcst o rpyime
KHCIJIOTHBIE CBOMCTBA OKcU0B D(IV)?

3. ComnocraBbTe KHCIOTHBIE CBOICTBAa yrojdbHOW M OPTOKPEMHHEBOH KHUCIOT. YTO MpOMCXOAUT
IpU MPONYCKaHMM B pacTBOp CHWIMKAaTra Harpus H30bITKa ymiekucioro rasza? Kak
B3aMMOJICHCTBYIOT NP COBMECTHOM IPOKAJIMBAaHUH KapOoHAT HATpHsl ¢ okcuaoM kpemuus (IV)?
Harnmmure ypaBHEHUsT COOTBETCTBYIOIIMX peakiuii. COMOCTaBbTE JIETYy4ECTh COOTBETCTBYIOIINX
okcynoB. Kak Biuser crpoeHue OKCHZAa Ha €ro arperarHoe COCTOSHUE, XMMHUYECKHE H
¢uznyeckue cBoiicrpa?

4. Kakme mporeccol mporekaroT mpu pactBopenun Na,COs; B Bome? Hamumure ypaBHeHUs
peakuuil AMEKTPOIUTUYECKON TUCCOLMAMU U TuAponu3a 3Toi conu. KakoBa peakiusi cpembl
MOJIYYHMBIIIETOCS PACTBOpA: KUCIasi, HeUTpaibHas uiu 1ienodnas? Kak ycunuts ruaponuns?

5. Kakue nporeccsl nporekatot npu B3aumoneiictsuu SiFs, SiCly ¢ Bonoii? Kakue koMIuiekcHbIe
qacTullbl 00pasyrorcs BO (TOpUIHBIX pacTBopax? Hamummre ypaBHEHHMsS COOTBETCTBYIOLIMX
peakuuii. KakoBa peakuusi cpenbl NOTy4UBIINXCS pacTBopoB: pH<7, =7, >7?

6. OObscHUTE, MOXHO 1M XpaHUTh MaBukoByto kucioty (HF) B creknsunoil mocyne?
[IpenyioxuTe HECKOJIBKO CIHOCOOOB MeEpeBoJa B PACTBOPUMBIE COEAMHEHHS OKCHJA KPEMHUS
Si0,. Hamummre ypaBHeHHMsI BceX MNpEAJIOKEHHBIX Bamu peakumii, ykaXuTe YCIOBHS UX
IIPOBEJCHMS.

7. W3BectHO, 4uTO B psiay anemeHtoB Si, Ge, Sn, Pb ycToiumBOCTH COeOUHEHMI B HH3IICH
HOJIOKUTEIBHOM CTENEHH OKUCIEHHWsS yBEIMYMBAETCsA. I1loATBEpAMTE YCTOMUMBOCTH Pb*
ypaBHeHussmMu peakiuu PbO, ¢ HCI IlpuBeaure mpumep npyroil rpymmsl Ilepumoanyeckoit
CUCTEMBI, B KOTOPOH CYLIECTBYET TAKasl K€ 3aKOHOMEPHOCT.
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8. OOBsicHMTE, TIOUEMY JJIS pas3fesieHus: cmecH cyiabpunoB PbS u Sb,S; MOXHO HMCIOIb30BaTh
pactBopbl cyabuma (NH4).S wm mnomucynbbuna (NHs).S,. Hammmmre ypaBHeHus
COOTBETCTBYIOIIUX PEAKIIHH.

11. Onpenenure, OyayTt nu coequnenus onopa(ll) Boccranapnuare Bi(OH); mpu pH = 14 ecnu
usBectHo, uto E°([Sn(OH)s)*/[Sn(OH).]*) = -0.93 B; E°(Bi(OH)y/Bi) = -0.45 B. Otser
noareepaute pacueroM E.°. Hammmmure ypaBHeHue peakiuu B3aumojeictBust Nao[Sn(OH).] ¢
Bi(OH)s.

9. Hanmummre ypaBHEHUs peakLMi, UCIIOB3Ysl A1 KaX10T0 IIPEBPALEHUs] MUHUMAJIBHOE YHCIIO
CTaaui, YKOKUTE YCIOBUS UX NIPOBEACHUS:

C > CO - CO, —» CaCo0O;
NazSiO3 —> SiOz'XHzO —> SlF4 —> HleFg

JladoparopHas pa6ora Ne7

Tema: «bop, aTrOMUHUI».

1. KakoBa »snekTpoHHass KoH(purypamusi atoMoB 3jeMeHTOB 3A rpynnbl? Kakue creneHu
OKHCJIEHUSI NPOSBISIIOT 3TU 3eMeHThl? IlpuBenuTe nmpumepbl COEIUHEHMH 3THX AJIEMEHTOB B
Pa3IMYHBIX CTEIECHIX OKUCIICHHUS.

2. Kak u3mensrorcs atomMHble paguychl B psny B—Al-Ga—In—TI1? Kak usmensrorcs mo rpymnme
KHUCJIOTHEIE CBOMCTBA OKCHUIOB?

3. B Buze Kakux coeIMHEHUH 31eMeHThl 3A rpynnsl BcTpeyatroTces B mpupoae? Kak nomydaror
UX B NpoMbllieHHOCcTH? HanuiuTe ypaBHEHHsI COOTBETCTBYIOIIMUX pPEeaKIHii?

4. B xkakux Kuciorax MoxHO pactBopuTh Al, Ga, In, TI? Kakme u3 3THX MeTaIoOB
PacTBOPSIIOTCS B pacTBOpax Ieioueit? Hanummre ypaBHEHUS! COOTBETCTBYIOLINX PEAKIIHI.

5. Kak wmenstorcs cBoiictBa ruapokcunoB I(OH); mo pagy B-Al-Ga-In-T1. Hns
MOATBEPKICHUSI IPEITIOKEHHON 3aKOHOMEPHOCTH, IPUBEANTE IPUMEPBI PEAKIUH.

6. Kakue npoueccel nporekatot mpu Bzaumozenictsun BF;, BCls ¢ Bonoit? Kakue kommuiekcHble
qacTUIlpl 00pasyroTcs BO (TOpUIHBIX pacTBopax? Hamummre ypaBHEHHS COOTBETCTBYIOIIMX
peakuuii. KakoBa peakuusi cpenbl NOTy4UBIINXCS pacTBopoB: pH<7, =7, >7?

7. Hanmummre ypaBHEHHs peakLMi, UCIOB3Ysl A1 KaX10T0 IIPEBPALEHUs] MUHUMAJIBHOE YHCIIO0
CTalni, YKa)KUTE YCIOBHsSI UX IIPOBEICHUSA:

NazB407' IOHZO —> H3BO3 —> B203 — B

Al — Na[Al(OH)4(H,0),] — AI(OH);— KAI(SO4),-12H,O

JlaGopaTopHasi padora Ne8

Tema: «lllesi0uHbIE U HIEJT0YHO3EMeIbHbIE METAJUIbI, OePUILIIMA, MATHUI».

1. KakoBa snekTpoHHast koH(purypauusi atromoB snemMeHToB | m 2 rpynnsl? Kakue creneHu
OKHCJICHUS NPOSIBIISIFOT OTH DJIEMEHTHI?

2. Kaxk B pagax Li — Na— K — Rb — Cs u Be - Mg — Ca — Sr — Ba menstorcs

a) paauycChl aTOMOB,

0) nepBble HOHU3AIMOHHBIE TOTEHIIUAIIbBI?

3. B Buze xakux coequHeHHi 31eMeHThl 1 u 2 rpynmnsl Berpeyatorcs B npupoae? Kak nomyuaror
9TH METAJUIbI B IIPOMBIIUIEHHOCTH? Hanuimmre ypaBHEHUS COOTBETCTBYIOLINX PEAKIUI?
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4. CoeanHEHUs KaKOTO COCTaBa 0Opa3yrOTCs MPHU CTOPAHHWH MISTOYHBIX METAJUIOB HA BO3IyXe
niu B kuciopoge? OT yero 3aBUCHUT UX cOCTaB? M3 KakuxX CTPyKTYypHBIX €IMHHUILL [IOCTPOEHBI 3TH
coeqrHeHusa?

5. Hamumure ypaBHenus peakuuii nonyudenus KoO, K,0,, KO,. Kak »tu coenuneHus
pearupyot ¢ Bogoi u ¢ CO,?

6. IlpuBeauTe ypaBHEHHsI pEAKLMM, JEXKAIMMX B OCHOBE METOAOB MOJNYYEHUS PACTBOPOB
menoveit? Kak MOXKHO TONTy4YuTh 0€3BOIHYIO MIEIOYb?

7. IlpuBeauTe ypaBHEHHUS peakIMi TMOMydeHUs: kapbonara Harpus mo meromy CoibBd M 1O
Merony JleGmana. [Touemy Meron CobB3 HENb3s UCTIONB30BaTh s nosrydeHus: KHCO;?

8. [IpuBeauTe MpUMeEpbl MaJIOPACTBOPUMBIX coJiel aneMeHTOB | u 2 rpynmbl? B ueM npudnHa ux
HU3KON pacCTBOPUMOCTH?

9. B kakux kuciaorax MoxHO pactBoputh Be, Mg, Ca, Sr, Ba? Kakue u3 3tux MeramioB
pacTBOPSIIOTCA B pacTBOpax mienouyer? Hanummre ypaBHEHUs COOTBETCTBYIOIMX peakiuil. Kak
MEHSETCS aKTUBHOCTD METaJIJIOB no pany

Be —Mg — Ca— Sr—Ba?

10. CgoiictBa runpokcunoB I(OH), o psany Be — Mg — Ca — Sr — Ba mensttorcs oT aMmpOoTepHBIX
0 OCHOBHBIX. [[1s1 mOATBEpkKACHUS TMPEAJIOKEHHOW 3aKOHOMEPHOCTH, MPHUBEAUTE MPUMEPHI
pEeaKLHni.

11. Hamumure ypaBHEHHUs pPeakUWd, HCHONB3YsS JUIsl KaKIOTO MPEBpaIlCHUs] MHUHHUMAJIbHOE
YUCJIO CTAUM, YKaOXKUTE YCIOBUS UX MPOBEACHUS:

MgCl, p-p — MgCO; — MgO — Mg

BaCl, — BaSO; — BaSO, — BaS — BaCl,

JlaboparopHas pabora Ne9

Tema: «TuTan, BAHATUH U UX COeTMHEHHS.

1. Hanumute anekTpoHHbIe KOH(pUTYypaluu atoMoB neMeHToB 4b u 5b rpynmn. Kakue crenenun
OKHCJICHUS TIPOSBIIAIOT 3TH AMeMeHThI? Kak M3MeHSI0TCs aTOMHBIe paauychl B psgax Ti — Zr —
Hf u V — Nb — Ta? [louemy mioTHOCTh MeTaymindeckoro Hf B 1Ba pasza mpeBwIIaeT MIOTHOCTh
Zr?

2. Kak wu3MeHsieTcs OTHOCUTENbHAs YCTOMYMBOCTb COEIUHEHMM € HU3KMMM CTEHEHSIMH
okucienus B psaay Ti — Zr — Hf? OtBer noaTBepauTe ypaBHEHUSIMH COOTBETCTBYIOIIMX PEAKIIHM.
Kakue crenenu okucineHus nposisisger BaHaaui? [IpuBennre npuMepsl COETUHEHUM.

3. Kakue xoopJauHallMOHHBIE YKcia XapakTepHbl i snemeHToB 4b u 5b rpynn? Ilpuseaure
npumepsl komriekcos Ti(IID), Ti(IV) u Zr(IV), cymecTByromux B TBepAoi ¢daze u B pacTBOpE.

4. B Buzme kakux coemmnenuit Ti, Zr, Hf Bctpewarorcs B mpupone? CrocoObl MomydeHus
MmeTayuioB. [louemy Banaauii, HIOOMH M TaHTaJ OTHOCAT K paccessHHbIM >1eMeHTam? Kak MoXHO
MOJy4uTh BaHaaul u3 V,0s?

5. Hanummre ypaBHEHUs peakLud, C MOMOIIBI0 KOTOpbIX MOXHO mepeBect TiO, B
pacTBOPUMBIE COETMHEHUS TUTAHA.

6. Hannmnre ypaBHEHUS peaklMi B3aMMOACHCTBHS TUTaHA C COJITHOM KUCJIOTOM M CO CMECBIO
A30THOW U IJIABUKOBOM KUCIIOT.

7. Kakue xyopuzbl NOITy4arOTCs B pe3yibTare B3aMMOJCHCTBUS BaHaAMs, HUOOUS M TaHTaja C
ra3zoo0pa3HbIM xsopom? Hanummre ypaBHeHUs peaklni.

8. Kak mocnenoBareabHO M3MEHAETCA LIBET pacTBOpa IPU B3aMMOACUCTBHM BaHAJaTa HATPHs C
LIMHKOM B KHCJOH cpene? Hannmmure ypaBHEHNs COOTBETCTBYIOIUX PEAKLIU.

9. O6bsacHuTE paznuuHyto okpacky xyuopuaHbix pactBopoB Ti(Ill) u Ti(IV) ucnons3zys TKII.
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10. TloueMy TeTpaxjopul THTAaHAa «JIBIMUT» BO BIAXHOM Bo3ayxe? Hamummre ypaBHEHHS
peaxiyy, OObACHSIOIIEH 3TO SBJICHHUE.

11. Kak oOHapyXHTh NPUCYTCTBUE COCTMHEHUN TUTAaHA B pacTBOpe?

12. Hammmurte peakmuu B3aumoneiictBus VCl,, VCl;, VOCL, VOCI; co menousto. Kax
M3MEHSIOTCSA KHCIOTHO-O0CHOBHBIE cBoiicTBa B psaay V(II) — V(D) — V(IV) — V(V)?

13. HanmmmmTe ypaBHEHHS CIEAYIOUIUX PEAKIIUN U YKOKUTE YCIOBHS UX MPOTEKaHU:

V205 + C + Clz — szOs + C + Clz b

NaVO3 + H202 + HzSO4 e VzOs + H202 +KOH —

JladopaTopHnas padora Nel(

Tema: «Xpom, Mmosn0aeH, BOJb(PaM U UX COCTMHEHUSI».

1. KakoBa »s1ekTpoHHass KOHUTYypalus aTroMOB djeMeHTOB 6 rpynnel? Kakue creneHn
okucieHus: oun umerot? IlpuBeaure npumepsl cOOTBETCTBYOIMX coeauHenuit Cr, Mo, W.

2. YKkaxkuTe, KaK MEHSIOTCS M0 TPYIIIE: a) paJuycChl aTOMOB, 0) MepBble MOTEHIMAIbI HOHU3ALUH,
B) KOOpJMHAIIMOHHBIE YHCIIA, T) TEMIIEPaTyphl IIABICHUS TPOCTHIX BEUIECTB.

3. Kak MeHseTcst akTHBHOCTh MeTaJlIoB 1o psAxy Cr — Mo — W? Kakue KucinoTsl pacTBOPSIOT 3TH
MeTaiuibl? Hanummre ypaBHEHHs peakluid XpoMa ¢ pacTBOpaMH XJIOPOBOJAOPOIHOM M a30THOM
KHCJIOT.

4. Kak mensercs ycroiunBocTh coenunenuid Cr, Mo, W B ctenensx okucnenus II u 11?7 Kak
MEHSETCS YCTOMYMBOCTh coennuennit Cr, Mo, W BBICHIIUX CTETICHEH OKHCICHUS?

5. Kak MeHsr0TCS KUCTTOTHO-OCHOBHBIE cBoMcTBa coenunenuid B psaay Cr(Il) — Cr(IIl) — Cr(VI)?
6. Hapucyiite sHeprerndyeckyro AuarpaMMy pacllEIUICHHbIX d-OpOMTallell M paclpeieieHue
snextponoB (TKIT) mis rexcaaksakomiuiekcos Cr'? u CrP.

7. Hanuiure peakuuio BOCCTAHOBJICHHUS AUXPOMAaTa KaJlusg CEPHUCTBIM T'a30M B KUCJIOW cpeje.
OrnpenenuTe BOZBMOXXHOCTh MPOTEKAHUs 3TOM peakiuu npu pH=S5.

JlaGoparopHasi padora Nell

Tema: «Maprasnen u ero coeiuHeHNs.
1. KakoBa »snekTpoHHas KOHQUrypalus aTtoMoOB 3ieMeHToB 7 rpynnbl? Kakue creneHu
OKHCJIEHUSl XapaKTepHbl s 3TUX 3yeMeHToB? [lpuBenure npuMepbl COOTBETCTBYIOIIUX
coenuHeHnit Mn u Re. Kakue koopanHalMOHHbIE YKClIa XapaKTEPHbI AJI 3TUX 3JIEMEHTOB?
2. Kak Menstorcs o rpyrnmne Mn — Te — Re
a) paJinyChl aTOMOB,
0) repBbIe HOHU3AITMOHHBIC TOTEHITUAIIBI?
3. B BuJe KakuX COEIUHEHMH BCTpeyaeTcs mapraden, B mnpupone? Hanumure ypaBHEHHS
peakuuii Noay4YeHUs] METAJIMYECKOT0 MapraHua:
a) METOIOM aTroMoTepMuH (K3 muposo3uta MnQO,),
0) srekTpoIuTHYECKUM MeTo/IoM (13 MnSO4).
4. Kak meHsieTcs akKTMBHOCTh MeTauioB B psaay Mn — Tc — Re nmo oTHomeHuro K Kucnoram?
Harnmmure ypaBHeHUS peakuii:
Mn + HCI —
Tc + HNOs (30%) —
Re + HzOz -
5. Hanmmure ypaBHEHUS IPUBEACHHBIX PEAKLIAN:
KMl’lO4 + H2804(p_p) + HzS —
KTCO4 + HzSO4(p_p) + st d
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KR€O4 + HzSO4(p_p) + HzS —

Hcnonb3ys 3Ti mpuMepbl, HA30BUTE HanOO0JIee CHIIBHBIA OKHCIUTEb cpear aHnoHOB MO4 (M =
Mn, Tc, Re) u ykaxute, Kak MEHSETCS yCTOHYMBOCTh COEAMHEHUN SIIEMEHTOB B BBICIIHUX
CTEMEHSX OKUcaeHus B psagy Mn — Tc — Re?

6. Harummre ypaBHeHus peakuuil B3aumonerctsusd MnO, MnO,, KxMnO4 1 KMnOy ¢ consaaon
kucinoroi. J{ns ypaBHuBanus OBP ucnonb3yiiTe a5eKTpoHHO-HMOHHBIN OanaHc. Kakue u3 stux
peakuuii UCHONB3YIOTCS KaK JIabopaToOpHbIe METOIBI MOMyUeHus Xjiopa?

7. YTo mpouCcXoAUT IpU A00aBIEHUU K PacTBOPY, COAEpIKallleMy [epMaHraHaT-uOH, pacTBOpa
menoun? Kak Mensiercst okpacka pactBopa? Kakoil raz Beiaensercsa? Hanummre ypaBHeHuUe
peakuuu.

8. Ilpu B3aumopeiictBun KMnOs ¢ H.C,Os B mnpucyrctBun K,C,Os, B BOJHOM pacTBoOpe
obpasyercss tpuokcanmaromanranat(Ill) xamms. Hanummre ypaBHeHuwe peakiuu. s
00pa30BaBIIErOCs OKTAYIPUUYECKOr0 KOMIIEKCHOTO HOHA:!

a) YKOKUTE MOJTHYIO SJICKTPOHHYIO KOH(PHUTYPAIHIO LIEHTPATHHOTO HOHA;

0) wu300pa3uTe Ha JOuMarpaMMe paclleIUIeHHbIX d-opOutaneit wnentpanpHoro wuoHa (TKII)
pacnpeziefieHue SIIEKTPOHOB M PACCUUTANUTE SHEPTUIO CTAOMIM3AINH KPUCTAIUTMYECKUM TOJIEM
(OCKII), yunTtsiBas, uto C,04* - nuranz cnaboro moss;

JlaGopaTopHasi padora Nel2
Tema: «7Kene30, k00aJabT, HUKEJIb. KOMILIEKCHBIE COeTUHEHHUS KeJie3a, K00aJIbTa, HUKeJIsI».

1. KakoBa snekTpoHHass koHurypamus aromoB snemeHToB Fe, Co, Ni? Kakue creneHu
OKHUCIIEHUSI XapakTepHbl st 3TUX o»neMeHToB? I[lpuBenuTe mnpumep COOTBETCTBYIOLIUX
COCIMHECHUM.

2. B BuJe KakMX COeIMHEHUH BcTpeuaeTcs kene3o B npupoae? Kak u3 HUX MOXKHO MOTYYHUTh
MeTasut? YeM OH MOXKET OBbITh 3arpsi3HeH?

3. YKkaxkure, Kak MEHSIOTCS B IEPUOJE:

a) paJinyChl aTOMOB,

0) repBbIe OTCHIIMAJIBI HOHU3AIUH.

4. Kak MeHseTcs BOCCTaHOBUTENbHAs COCOOHOCTh MeTamioB? [IpuBenuTe mpuMepsl peakiuii
ATHX METAJJIOB C KOHIIEHTpUpOBaHHOU U pa3basnenHon kuciaoramu (HCL, H,SO4, HNO3).

5. Hapucyiite sHepreTndyeckyro AuarpamMMy paclleIUICHHBIX d-opOuTaliell W pacrpeaenecHue
snexTponos (TKII) aus nuanumaeix kommiekcos Fe?" u Fe*'. CpaBHuTe 17181 5TUX KOMILIEKCOB:

a) BEJIMUYMHY pacllerieHus,

6) OCKII (TepMonMHAMHYECKYIO YCTOMYUBOCTS ),

B) KHHETHYECKYIO YCTOWYUBOCTD (JTAOUITLHOCTh, MHEPTHOCTB ).

6. Hapucyiite sHeprerndyeckyro AuarpaMMy pacllEIUICHHbIX d-OpOMTallell M paclpeieieHue
snextponoB (TKII) mms axBakomruiekca Co™ m nmammmHoro xommiekca Co*?. CpaBruTe myis
3THX KOMILJIEKCOB:

a) BEJIMUMHY PACIICTIIICHUS,

6) OCKII (TepMonnHAMHYECKYIO YCTOMYUBOCTS),

B) MarHUTHBIA MOMEHT.

7. 3nauenue pH pactBopa FeCl, 6onbie, yem pactBopa FeCls. O0bscHUTE 3TO SIBICHHE ¢ TOYKH
3peHUs] KUCIOTHO-OCHOBHBIX B3aMMOJIEHCTBUI. UTO MOXKHO CKa3aTh 00 M3MEHEHUHU KHUCIIOTHO-
ocHoBHBIX cBOICcTB B psany Fe(Il) — Fe(Ill) — Fe(VI)?

8. Kakue OmHapHble COEAMHEHHS >Keie3a M cepbl BBl 3HaeTe? MOXHO M OCaauTh Cylb(un
&Keleza CepoBOIOPOAOM?
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10. KakoBbl KauecTBEHHBIE peakiuu Ha MoHbl Fe’" u Fe’™? Hanmmure ypaBHeHus peakimii. Kak
MOKHO Pa3lIM4MTh pacTBOpsI coneil Fe?', Co*', Ni*™?

JlabopaTtopnasi paGora Nel3

Tema: «Menb, cepedpo, HUHK, KAAMUN U UX COeAMHEHU .

1. KakoBa nsnekTpoHHass KoHpurypamus atoMoB 3neMeHTOB 1b rpymmei? Kakue crenenu
OKHCJIEHUSl XapakTepHbl Juig ATHX djeMeHToB? IlpuBeaure mnpuMepsl COOTBETCTBYIOLIUX
COCIMHECHUM.

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

a) paJInyChl aTOMOB,

0) epBbIe MOHU3AIMOHHBIC TTOTCHITAAITBI?

[louemy y osnementoB 1B rpynmbl paaMycel aroMOB MEHbILIE, YEM Y COOTBETCTBYIOIIHUX
LIEJIOYHBIX METAJIJIOB, & MOHW3AIIMOHHBIE TOTEHIIMAJIbl 3HAUUTEIBHO BhIILIE?

3. B Buze kakux coeAMHEHUI BcTpedaroTcs aneMmeHTsl 1b rpynnsl B npupone? Kak momyuator
COOTBETCTBYIOLLIME METAJUIbl B MPOMBINUIEHHOCTH? Hanummure ypaBHEHHUS OCHOBHBIX
COOTBETCTBYIOIIUX PEAKLIUN.

4. B xakux KucioTax MoxHO pacTBopuTh Cu, Ag, Au? Hanummure ypaBHEHHsI COOTBETCTBYIOINX
peakuuil. IloueMy 3T MeTauibl B CTaHAAPTHBIX YCJIOBHUSX HE PACTBOPSIOTCA B COJSTHON
kuciore? Kak MeHseTcsl akTUBHOCTbh MeTajuioB 1o paxy Cu —Ag — Au?

5. By#eT nM MeTauIMuecKoe JKele30 BBITECHATh Menb m3 coneit Cu’’, meramumyeckas Meap —
xKene30 u3 coneit Fe**? Hanuiure ypaBHEHHS COOTBETCTBYIOIIUX PEAKIIMIA.

6. Kax momyunts rugpokcun meau (I11)? MoxkHO JU 1711 TOTO UCTIONH30BaTh:

a) pacTBOp aMMHaKa,

0) pactBop NaOH?

B uem pactBopsiercs runpokcua menu(Il)? MoxkHO Jin JI71s1 3TOTO UCIIOJIb30BAaTh:

a) pacTBOp aMMHaKa,

0) KoHIIeHTpUpOBaHHBIN pacTBop NaOH,

B) pacTBOp COJISTHOM KHCIIOTHI?

[Tposinsier mu Cu(OH). amdortepubie cBoiicTBa? Hamuimure ypaBHEHHS COOTBETCTBYIOIIHX
peaKUHnid.

7. Kak, ucxons muz CuCl,, momyunts CuCl? B uwem moxno pactBoputh CuCl? OObsicHUTE,
moyeMy Mpu pa30aBIECHUN BOJOW CONSTHOKHUCIOTO pacTBopa xjopuaa menu(l) Beimamaer Oemnblii
ocaok. Hanuiure ypaBHEHUS] COOTBETCTBYIOIIMX PEAKIIH.

8. Ilpu mnpomyckanuu B cuHuit pactBop [Cu(NH;)4(H,0),]SOs OGecusernoro raza H,S
BbIJIETISIETCS YepHBIN ocasok. HanummTte ypaBHEHHE COOTBETCTBYIOIIEH PEAKIIUH.

9. IlpuBenute mpuMepsl HE PacTBOPUMBIX B BOJIE COEOUHEHHUH cepebpa. ObOcyaute ycinoBus
IIEPEBO/IA X B pAaCTBOPUMOE cocTossHME. HanuimTe ypaBHEHHsI COOTBETCTBYIOIINX PEAKIINMI.

10. IMomyuure Ag,O, u3 AgNO;. Kakue cTemneHH OKHCIEHHUS TpPOSBISET cepeOpo B ITHX
coenuHeHusx? Hanuiimre ypaBHEHUs! COOTBETCTBYIOIIMX PEAKIUNA U YCIIOBUS UX TTPOBEICHUS.
11. Hanmummre ypaBHEHUs peakUUi CIEAYIOIIUX MPEBPALICHUN, YKaXUTE YCIOBHUS UX
IIPOBECHMUS:

Au — Na[Au(CN),] — Au — H[AuCl]

12. HapucyiiTe 3HEpreTMYecKylo AMarpamMmy paclleIUieHus d-opOuTaneil u pacnpeneiceHue
5IIEKTPOHOB LeHTpanbHoro aroma uona [Cu(H,0)s]*". TTouemy stoT non okpamen, a Cu” B CuCl
- OecuBereH?
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13. KaxoBa »snexkTpoHHass KoH(purypauuss aroMoB 3ineMeHToB 2b rpymmei? Kakue crenenu
OKHCJICHUS OHM MMeroT? B uem 3akmrodaercst ocoboe monoxenue Zn, Cd u Hg B cemelicTBe
IIEPEXOIHBIX METAJIIOB?

14. Kak u3MeHsieTcsl aKTUBHOCTh MeTauioB B psany Zn — Cd — Hg? Kakue u3 3Tux MerayiioB
PacTBOPSIIOTCA B XJIOPOBOJOPOAHOM KHUCIIOTE? B 4eM MOXHO pacTBOPUTH PTYTh?

15. Tunmpoxkcua umHKa — amdorepHoe ocHoBaHue. IlpuBenuTe mpHUMeEpHl peaxiuii,
MOATBEPKAAIOLIUX 3TO YTBEPKICHUE.

16. IlpuBeauTe mnpUMEpbl KOMIUIEKCHBIX COCIWHEHHWHA TIIMHKAa ¢ KaaMmus. KakoBbl
KOOpAMHAIMOHHBIEC YUCIIA LICHTPAJIbHBIX aTOMOB U T€OMETPHUSI KOMILIEKCOB?

17. TlpuBenuTe mNpUMEPHI COEMMHEHMH, comepskammx Hg,*', KoTOpble YCTOMYMBBEI NpH
HOPMaJIbHBIX ycaoBusaX? UTto mpoucxoauT npu B3aumosercTBun HuTparta pryTu(l) c: a) NaOH,
6) st, B) NH3H209

18. Kak meHsieTcst pacTBOpUMOCTH CylIbpuaoB aneMenToB 2b rpynmnei? Kakue cynbhuasl MOXXHO
OCaJIuTh CEPOBOIOPOIOM B KHUCIIOM cpene?

19. Ilpeanoxxkure cmocod BBIACICHUS XJOPUIOB IIMHKA, KaJMHS U PTYTH U3 BOAHOTO PacTBOpa,
COZIEpKAILIETO BCE TPU COJIU.

TpeOoBaHNs K BBINOJHEHUIO J1a00PaTOPHBIX PadoT

Kaxziplii cTyeHT BbINONHAET Ja00paTopHble pabOThl COIACHO IpaduKy.

[Ipexne uem mpucTynuTh K pabore B J1a0OpaTOpuu, BCE CTYAEHTHI JOJIKHBI NPOUTH
MHCTPYKTaX IO TEXHUKE OE30MacHOCTH M pPACIUCaThbCsi B JKypHale MHCTPYKTaka TEXHUKU
0€301MacHOCTH.

VYenenHoe 3aHsTHE B 1aOOPAaTOPUU BO3MOYKHO TOJIBKO B TOM CIIy4ae, €CJIM HOATOTOBUTHCS
K BbIIIOJIHEHUIO paOoThl. [loaroroBka Kk paboTe MPOBOAUTCS B Yachl CaMOCTOSITEIIBHON pabOTHI.
ITpu noAroToBKE HY»KHO UCIIOIB30BATh OMMCAHNE PAOOT U PEKOMEHIOBAHHYIO JIUTEPATYPY.

Jlns  BbIIONMTHEHUS J1a0OpaTOpHBIX pabOT MCHONb3YeTCs CHelualbHas TeTpaab -
71a00paTOpHBIA JKypHaJl, B KOTOpBIA 3aHOCATCA BCE pE3yJIbTaThl INPOBEJCHHBIX OIBITOB.
JlaGoparopHblil XKypHas SBISETCS JIOKYMEHTOM, YAOCTOBEPSIOIIMM BBINOJIHEHHUE CTYIEHTOM
naboparopHbelx paboT. Ha TuTynbHOM mucre >xypHana ykasbiBaeTcss ®UO, HoMmep rpymnmsbl,
y4eOHBIH rof.

JlrobGass maGoparopHas paboTa HAauMHAETCS C yKa3aHUS HOMEpA W Ha3BaHUS paOOTHI.
[Tocne 3TOro 3amMCHIBAIOTCA UCHOIb3YeMble TPUOOPHI U PEAKTUBBI, X0 PaOOTHI, Pe3yabTaThl U
BBIUUCIICHUS, 3aKaH4YMBaeTcsi JaboparopHas pabora BBIBOIOM. I[IpoOMpOYHBIE  OMBITHI
oopmisioTcss B Bujie TAaOIMIIbI, T€ YKa3bIBalOTCS Ha3BaHME OIIBITA, UCIIOJIb3yEeMbIe PEaKTHUBBI,
HAOJIOIEHNUS, YPaBHEHUS] XUMUYECKUX PEAKIIUi U BBIBOJ.

K pabore B maboparopuu AOMYyCKAIOTCS CTYACHTBI, KOTOPble HMEIOT J1abOpaTOpHbII
’KypHaJ, IIOIrOTOBICHHBIN K padoTe, N3y4YHiIN ONMcaHue paboThl, UMEIOT IPEACTABICHUE O X0JIe
BBITOJIHEHUS PaOOTHI.

Jns nomycka K paboTe CTYIEHT JIOJDKEH MMETh Ja0OpaTOpHBIA KYpHAJl C MPAaBUIIBHO
oopmienHoil naboparopHoi paboroil. JlOMyCK CTYIEHTOB K BBIMOJIHEHHUIO JIaOOpaTOpHOM
paloThI MPOBOUTCS MPETOIaBaTeIeM IyTeM YCTHOTO Opoca 00 MuchbMeHHO. K BBHIOITHEHUIO
TeKy1IeH 1a0bopaTopHOi paboThl AOMYCKAIOTCS TOJIBKO T€ CTYACHTHI, KOTOPbIE:

- HpaBUWIBHO 0(OPMUIIN JAaHHYIO paboTy;

- 3HAIOT Ha3BaHME M LieNb PaOOThl; MOHMMAIOT CYIIHOCTH SIBICHUM M 3HAIOT 3aKOHBI,
KOTOpbIE JIe)KaT B OCHOBE JaHHOM paOOThl; MMEIOT YETKOE NPEACTaBICHUE, YTO U KaKuM
criocoO0oM OyJIET BBITIOTHATHCS.
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Ilocne BomonHeHust W odopmileHUs 1a0OpaTOpHONW pabOThl CTYIEHT JMJOJDKCH ee
3alIUTUTb.

K 3amure naboparopHoit paboThl CTyIEeHT 00s13aH:
- MPENOCTaBUTh TOJTHOCTHIO O(DOPMIICHHYIO J1a0OpaTOpHYH0 paboTy ¢ 3allOJTHEHHBIMH
TabauamMu, rpadukaMu, pacdeTaMu 1 BHIBOAAMU;
- 3HATh HEOOXOANMBIN TEOPETUUECKUI MaTepua,
- YMETh KpaTKO paccKas3arh O COJEp’KaHUU MPOBEAEHHOTO UM HKCIIEPUMEHTa U 000CHOBATh
BBIBOJIBI, C/ICJIAHHBIC B 3aKITIOUCHHH;
- YMETh peliaTh NPaKTUYECKUE 3a/1auH 110 TeMe JTaHHON paboThl.

3. Kpumepuu oyenxu:

Kpurtepun Ouenka YpoBeHb
Pa6ora BBITIOJTHEHA U | «3a4TEHO» MOBBIIIECHHBIN
odopmiieHa B IOTHOM 00BeEMe, (MpOaBUHYTHIN) YPOBEHB
MOy YCHBI NpaBUIIbHBIC

OTBETHl Ha JOMOJHUTEIbHBIC
BOIIPOCHI ~ TpemojaBaTesisi B
pamKax JTaHHON TEMBI.
CryneHt yMeeT pemarp
MpPaKTUYECKHE  3a/JaHus [0
TeMe paboThl U 0OOCHOBBIBATH
MIPABHJIBHOCTH PEIICHHSI.

Pabora BBITIOJIHEHA U | «3aUTEHO» 0a30BBbIi ypOBEHb
odopMiIeHa B TOJIHOM O0OBEME,
HO JIOMYIIEHbl OIIMOKU NpHU
OTBETC Ha JIOTIOJIHUTEIbHBIC
BONPOCHI  IpernojaBareis u
HE3HAYUTEIbHbIE OIIMOKA B
MPAKTUYCCKHX 3a/1a9aX.

PabGora BBITTOJTHEHA U | «3a4TCHO» MIOPOTOBBI YPOBEHB
odopmiieHa B IOTHOM 00BEME,
ClIeJIaHbI TTPABUIIHLHBIE BHIBOIHI,
OZIHaKO, HMMEIOTCS HEKOTOphIe
HapylleHus TpeOOBaHUN 11O
oopmienuto, Harpumep,
omnOku B Oo(OpMICHUU
rpadukoB, TaOMUIl WIK B

3aIUCH pe3yIbTaToB
n3mepenuil. Ilocne ykaszanus
IIPETIO/IaBaATENS JTaHHbIE
HEJI0YEThI YCTpaHEHBI.

JlonymieHsl  omMOKM — OpHU
OTBETE Ha JIONOJIHUTEIbHbIE
BOIIPOCHI IpernoaBaTes.
Crynent  3arpyaHserca B
BBIMOJIHEHUH  MPAKTUYECKUX
3aJIaHHM 110 TeME PaOOTHI.
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PaGora BBITIOJIHEHA U | «HE 3a4TEHO» ypOBEHb HE CPOPMHUPOBAH
opopmiieHa B HEIOJIHOM
obbeme, Harpumep, HE
MIPOBEICHBI pacueTsl
MOIPEIIHOCTEN 1581051
MIPOBEICHBI HEMPaBUIBHO,
OTAENbHBIE pe3ybTaThl
HEBEPHBI, BHIBOJIBI 3aKITIOYCHUS
HE COOTBETCTBYIOT M3y4aeMbIM
SIBJICHUSIM, UMEIOTCS
3HaUUTEJIbHbIE  OLWIMOKH B
rpadpuyeckux gaHHbIX. [locie

yKa3aHHs IpenogaBaress
OCHOBHBIE HE/104ETHI
YCTpaHEHBHI, rpaduxu
HCIIPABJICHBI. CryneHr

3aTpyaAHACTCA B OTBETAX Ha
BOIIPOCHI u BBIINIOJIHCHU N
IMPAKTUYCCKHUX 3aa4.

Ecim pabGora comep:kur 00/1bIIOE KOJMYECTBO OIIMOOK, TO CTYICHT ee
AopadaThIBaeT M 3allMIIAeT IOBTOPHO.

Peiitunr: Kaxxnas BeinoiaHeHHas, 0(hOpMIIEHHAs U 3alIUILIECHHAS CTyACHTOM
naboparopHast pabora oneHMBaeTcs B S OaioB. B mepBom cemecrpe 3a
BBINIOJIHEHHWE W 3alIUTy Ja00paTropHbIX paboT CTYAEHT MAaKCHUMaJIbHO MOXKET
nonyyuts 65 OasoB. Bo BTOpOM ceMecTpe 3a BBINOJHEHUE W 3aIIUATY
7a00opaTopHBIX pabOT CTYAEHT MaKCUMaJbHO MOXET NOJy4uTh 65 0aJjioB.
JlonosmHUTENbHbIE Oajulbl CTYAEHT MOJy4aeT 3a BBINOJHEHUE, O(OpMIIEHHE U
3aIIUTY MHIMBUAYAJIBHBIX IKCIIEPUMEHTAIbHBIX 3aJaHUN.

4.1.2 IlpuMepsbl pacyeTHBIX 32124

1. B cucreme X10poBOOPO — BOJIa UMEETCS a3€0TPOIHBINA COCTaB, COOTBETCTBYIOLIUI
comepxkanuio xyoposogopona 20.2 % (macc.). CremeHb IuccoOlUalMy XJIOPOBOJAOPOJA B
a3e0TpONHOM pacTBope cocrtabiseT 88 %. Paccuuraiite 3Hauenne pH pactBopa, eciau ero
IWIOTHOCTH paBHa 1.10 T/ cm’.

2. Paccumraiite maccy 15 % oneyma, KOTOpyro HEOOXonuMo A00aBUTH K 4.46 KT BOJBI,
9TOOBI MTOMYYUTH PACTBOP C MACCOBOM J10NIel cepHOM KUCTOThI paBHOU 4.7 % mnotHOCThIO 1.035
r / cM’. Paccumraiite pH 101y4eHHOrO pacTBOpa, NMPHUHSAB, YTO CEpPHAs KUCJIOTA MO MEPBON
CTYIIEHHU TOJTHOCTHIO AUCCOIIMUPOBAHA, a 10 BTOPOM CTYNEHHU SIBIISIETCS KUCIOTOM CpeqHEe CHIIBI
U XapaKTepu3yeTcs KoHCTanTol qucconuanun Ky (HoSO,) = 1.2 - 1072,

3. B 11 BomHOro pactBopa YKCYCHOH KHCIOTHI KoHIeHTparueir 0.01 momb /1
comepxurcs 6.27 - 10*' uyacTHIl pPAcTBOPEHHOIO BEIIECTBA B BHIE MOJIEKY]l M HOHOB.
PaccuuraiiTe paBHOBECHBIE KOHILIEHTPAIIMKM YKCYCHOM KHCIIOTBI, HOHOB BOJIOPOJIa, alleTaT-MOHOB
Y 3HAUEHUE KOHCTAHTBI JUCCOLUALMN YKCYCHON KUCIIOTHI.

4. PaccuuraiiTe 3Ha4eHUs KOHCTAHThl THUAPOJW3a, CTeNeHWu ruaponuza u pH
pa3baBieHHoro pactBopa HuTpura ammonHuss NHuNO, npu Ttemmeparype 22 °C. HonHnoe
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npousBeneHue Boasl paBHo 1 - 107", komcramtel auccormanuu K. (HNO,)=4.0- 10,
K,(NH;OH)=1.8 - 10,

5. PaccumraiitTe Maccy XJopuaa aMMOHHUS, KOTOpyK HeoOxonumo 100aButTh K 0.5 1
BOJIHOTO pacTBOpa THAPOKCHUAA aMMOHUs KoHIeHTparuend 0.05 mons /i1, utoOb1 pH pacTBOpa
ctan paBHbIM §. CTeneHb TUCCOILMAIIMU CONU B pacTBope paBHA 90 %, KOHCTaHTa JUCCOLMAIIUN
Ky(NH,OH)=1.8" 107,

6. Paccuuraiite 3HaueHne pH BOAHOro pacTBOpa a30THUCTOW KHUCIOTHI KOHIIEHTpAIHeH
0.1 momb / 1. Paccuuraiite, kakuM cranet 3HadyeHue pH npu nobasnennu x 1 1 3TOTO pacTBOpa
0.2 monp HuTpUTa Hatpus. CreneHsb aucconuanuu conu B pactBope paBHa 100 %. Koncranra
muccommanuu K,(HNO,) =5.1 - 10",

7. VImeeTcsi BOAHBIA PacTBOp, HACHIIICHHBIM IBYMS COJISIMH — KapOoHaTOoM Oapus u
kapboHaTOM CcTpoHIUs. Paccumraiite koHumeHTpamuu uoHoB Ba*', Sr* m COs;* B pacTtBoOpe.
[TP(BaCOs) = 5.1 - 107, TP (SrCO;3) = 1.1 - 107",

8. TIlpoussemeHue pacTBOpUMOCTH cyinb(para kanbius IIP (CaSO,)=2.5- 107
PaccuuraiiTe 3HaueHHE pacCTBOPUMOCTHU coli B Bozie. Paccunraiite, BO CKOJIBKO pa3 YMEHBIIUTCS
pacTBOPUMOCTh KapOOHaTa KaiblMsg 10 CPaBHEHHUIO C TMEPBOHAYANBHOM, ecau K | i
HACBIIIEHHOTO pacTBopa KapOoHara Kanblus nA00aBuTh 0.1 Momb cynbdara marnus. CrerneHb
nuccornuanuu cyabgpara maraus o (MgSO,4) = 80 %.

9. Onpenenure, BeIMAJAET JU 0caoK, ecau cmemars 100 ma 0.002 M pactBopa HuTpara
cepebpa u 300 M1 0.01 M pactBopa kap6onara Harpus. [IP (Ag,CO;) = 6.1 - 107",

10. Ompenenurte, BBIMIAAET JM OCAJOK, €CIIM CMEIIATh pPaBHBIE OOBEMBI PACTBOPA,
comepxaiiero 22.2 T /71 Xjmopuaa KaiublUsl H pacTBOpa, coaepxkamiero 56.8 r/n cynbdara
narpust. IIP (CaSO4)=6.1 - 10°. Tlpumure, 4TO BCE CONM B PACTBOPE JUCCOLMUPOBAHBI
MOJTHOCTHIO.

4.1.3 IlpuMepbl KOHTPOJIbHBIX padoT
BAPUAHT KOHTPOJIbHOM PABOTHI Ne 1
110 TeMe «OCHOBHBIE MTOHSTHS U 3aKOHBI XUMHID)
1. Mpbimbsk  o0pa3yeT [JBa OKCHAA, MaccoBas JOJS MbIIIbKa B KOTOPBIX
COOTBETCTBEHHO paBHa 65,2 u 75,7%. Paccunraiite MOJISpHYIO Maccy SKBHUBAJCHTA MBIIIbIKA B
3TUX OKCHJIaX.

2. O6bém napos 0,2 r BemectBa npu 17 °C u nasnenun 101747 Ila paBen 48 mi.
PaccuuTaiiTe MOJIIpHYI0 Maccy BEIIECTBA U MAacCy OJHOM MOJIEKYJIbI 3TOrO BEIECTBA.
3. [Ipu pactBopenuu 11,5 r cMecu aJlfOMUHUS, MEAU M MarHusi B COJITHOW KHCIIOTE

BBIIETUIIOCH 7 11 ra3a, usMepenHoro npu temneparype 0 °C u nasnennn 0,81-10° IMa.
4. HepacTBopuMBIli OCTAaTOK NEPEBEAEH B PACTBOP KOHUEHTPUPOBAHHOW a30THOM
kucioToi. [Ipu aTom BeIenunock 4,48 11 (H. y.) raza. OnpeaenuTb COCTaB UCXOTHON CMECH.

BAPUAHT KOHTPOJbHOM PABOTHI Ne 2

o TeMe «PacTBopbn»

1. 13 400 r 50 % pactBopa H,SO, BeinapuBanuem ynanunu 100 r Boasl. YeMy paBHa mMaccoBast
noist H,SO4 B ocTaBmiemcst pactBope.
2. BBIUHCIUTh OCMOTHYECKOE JaBJICHHE pacTBoOpa, cojepskaiiero 16 r caxapossl Ci,H»04; B 350
r Bogel ipu 293 K. [TnotHOCTH pacTBopa 1 r/mut.
3. Cxonbko Bonbl HYkHO npubaButh K 500 mu 0,1 M pacTBOpa MypaBbUHOW KHCIOTBI, YTOOBI
CTENEHb JUCCOLMAILIUU KUCIOThl yTPOUIAch?
4. Pacteopumocts CaCOs npu 35° C pasua 6,9%*10™* /100 1 Bozbl. BeIuKCIUT IpOU3BENCHUE
pacTBOPUMOCTH 3TOM COJIH.
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5. Kakue u3 mepeuncieHHbIX cosiedt moxasepratorcst ruaponuszy: NaCN, KNOs;, KCIO? [ns
KOKJAOM U3 THUAPOIM3YIOIIUXCA COJIEH HalMcaTh YPAaBHEHUS THUIPOIM3a B HMOHHOM H
MoJekyisipHoit popmax u Haiiti pH ee 0,1 M BogHOro pactBopa.

BAPUAHT KOHTPOJIbHOM PABOTBI Ne 3
0 TEME « XHUMUS HEMETATIOB)

1. C nosunmii Teopuit BC 1 MO 00BsICHUTE CTPOCHHE M yCTOWYHMBOCTH YaCTHI]
NO,", H:0.

2. Kakue yacTuipl IpuUCyTCTBYIOT NPU PACTBOPEHUHU B KHUJKOM CEpHOM KHCIOTE: a)
a30THOU KUCIIOTHI; 0) XJIOPHOW KUCIIOTHI; B) YKCYCHOM KHCJIOTHI; T) aMMHUaKa.

3. Ornpenenure, MOTYT JIM OAHOBPEMEHHO MPHUCYTCTBOBaTh B pacTtBope a) H,SeO; u

KI; 6) H,SeOs u H,Se; B) HoSeOs u 1,?

BAPUAHT KOHTPOJIbHOM PABOTHI Ne 4
10 TeMe «XHUMHS METaJUIOBY

1. Kak 1 nouemy M3MEHSIOTCSI TEpPMUUECKAs] yCTONUYNBOCTh, PACTBOPUMOCTD U KMCIOTHO-
OCHOBHbBIE CBOMCTBA B pALY TMAPOKCUIOB s-371eMeHTOB Il rpynmb1?

2. OOBACHUTH XMMH3M JCHCTBUS CMECH KOHIICHTPUPOBAHHBIX a30THOM M IUIABUKOBOM
KHCJIOT Ha METAJIIMYeCKHe MOJIMOECH U BOIb(paM.

3. MoxHO 71 cuuTaTh coysiMu GTOpUL, Xopua u 6pomun Boiabppama(VI), ecnu mis Hux
XapaKTEpHbl HU3KHUE TEMIEpaTyphl IUIABJICHUS W KUIEHUS, PAaCTBOPUMOCTb B OPraHUYECKUX
COEIUHEHMSIX, JIETKasi THAPOIU3yeMOoCTh? 1Ipeanonoxure ucxoas U3 NPUBEACHHBIX JAHHBIX BUJL
cBsa3u W-I' ¥ TUI KPUCTAJUIMYECKON PEIIETKHU B 3TUX TAJIOTCHUAAX.

4. Ilo Benmnuune pH = 12,4 1u1 HaCBIIEHHOTO PACTBOPA FMAPOKCH]IA KAJIbLIHsl BIYMCINTD
IIPOU3BEJIEHUE PACTBOPUMOCTH 3TOTO COETUHEHUS.

4.1.4 Ilpumep BONPOCOB, 32/1aBA€MbIX HA KOJJIOKBHYMeE

KosutokBuyM «XuMu4yeckasi TEpMOAUHAMMKA U KHHETHKA

1. ChopmynupyiiTe IEpBBIF 3aKOH TEPMOAMHAMUKH. 3alUINUTE BhIpaKeHHE [-ro Hauasa
TEPMOJTUHAMUKH.

2. Paccumraiite AH s crenyromux peakuuii, Ucronb3ys TaOnuunble 3HadeHus Ad g
COOTBETCTBYIOIIUX BEIIECTB:

CrClz(TB) + Hz(r) = CT(TB) + 2HC1(F)

2NOCI(F) = 2N0(r) + Clz(r)

Fe304(TB) + CO(r) = 3FGO(TB) + COz(r)

3. Ilouemy, B OTIMYME OT DSHTAIBIHH, JUIsI SHTPONUU BO3MOXKHO OIPEACIICHUE
abCOJIFOTHOTO 3HAYECHHUSI?

4. B peakunoHHbIi cocyn st mpoBeneHus peakiuu 2SO, + O, -, 2SO; Obu10 BBEIEHO
1.5 monb /1 auokcupma cepel U 1 Monb /11 kuciopona. Yepe3 HEKOTOpOE BpeMsi CKOPOCTh
peakly yMEHbIIUIACh B 6 pa3 10 CPaBHEHMIO C TIepBOHAYaIbHON. PaccunTaiiTe KOHIIEHTPAILIHIO
JMOKCHJA Cepbl B ’TOT MOMEHT BPEMEHH.

5. Or xakux (akTopoB 3aBUCHUT KOHCTaHTa paBHOBecusi? Kakxum o00pa3oM MOXHO
W3MEHUTh COOTHOIIIEHHE KOMIIOHEHTOB pEaKLMU, HaxOoAsIMXcs B paBHOBecuu? Hanummre
BBIp@XEHHsSI JUIsl KOHCTAHThl paBHOBecHs sl d9TuxX peakuui. He mpoBoas pacueros,
MPEICKaXUTe, KaK H3MEHUTCS KOJIMYECTBO MCXOAHBIX BEIIECTB B PAaBHOBECUH, €CIU: a)
YBEJIMYUTH TEMIIEPATypy, 0) YBEIUYUTH 1aBICHHE.
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CO(r) + Clz(r) = COClz(p) AH®<0

NH4NO3(TB) = NzO(r) + HzO(r) AHO>O
Ba®* (p) + SO - = BaSOum) AHC®<0
Hz(r) + Clz(r) = ZHCI(F) AHO<O

KoanoxkBuym «CTpoeHne aroMa M XUuMHYECKAasi CBA3b»

1. Yro omnpenensercs npuHuunom Ilaynu u npaBunamu Xynpa? IlpuBenurte 37I€KTPOHHYIO
xoupurypamuto S, Cr, Ge, Br, Rb, Ti** , Fe’", P¥, naummas or mnpeamecTByromero
OJaropoIHOTO rasa.

2. OO6Gcymurte criemyroomuye OCHOBHBIE CBOWCTBA XUMHUYECKHX JJIEMEHTOB: aTOMHBIH pajnyc,
MEePBbIN MOTEHIIMAJI MOHU3AIUHU, CPOACTBO K IJIEKTPOHY, AIIEKTPOOTPULIATEIHLHOCTh. KakoBbI
OCHOBHBIC TCH/ICHIINM U3MEHEHUS dTUX BEJIMUMH B TPYIINax U nepuogax?

3. IlpuBenute ocHOBHBIE MojoxeHUs: Merona ['mimnecnu. [IpumenuTe MeTon SISl ONIPEACIICHUS
reomerpudeckoi koHdurypamuu monekyn NHi, H,O, XeFs, BF;, SOCIl,. Kaxossl
orpanudeHus merona ['mecrnu?

4. Tlocrpoiite sHepretTnueckue auarpaMMbl MO clieayronmx IByXaTOMHBIX MOJIEKYT U UOHOB:
H,, Be,, O,, CN", onpenenure KpaTHOCTb CBSI3U B HUX; JJII HOHOB MPEIIOKHUTE (POPMYITBI
M302JICKTPOHHBIX MoJIeKyl. Ompenenure, Kakue €3 YKa3aHHBIX HOHOB U MOJIEKYJ
napaMarHUTHBI.

Bonpochl K KOJUIOKBHYMY 110 TeMe «XHMMHS HellepeXoAHbIX 3J1IeMEHTOB)

1. Kak mensitores no rpynne F-CI-Br-1: a) paguycel atomoB, 0) nepBblii MOTEHIIMAT HOHU3AIUH,
B) DJIEKTPOOTPULIATEILHOCTh ATOMOB?
2. Kak wm3mensercs B psagy H,O-H,S-H,Se-H.Te: a) mexaromnoe paccrosuue H-3, 0)
MPOYHOCTh CBsi3u, B) yron H-D-H, r) momspuocts cBszu, n) AfH°298? Kak momywaroT 31u
coenuHenusn?
3. HamumuTte ypaBHEHHS pEaKIUil U DIEKTPOHHO-UOHHBIE YpaBHEHHS TMONYPEaKIUi Uis
CJIEYIOIIUX MPOLIECCOB:

1) NHon + KMI’IO4 + HZSO4 —

2) H3P03 + KMHO4 and

3) Na3ASO4 + KI + HzSO4 —
4.  Ompenenure, Oynyt au coenuHenus onosa(ll) Boccranasmuare Bi(OH); mpu pH = 14
ecim msBectHO, uto E°([Sn(OH)]*/[Sn(OH),])*) = -0.93 B; E°(Bi(OH):/Bi) = -0.45 B. Otser
noareepaute pacyerom AE’. Hamummre ypasHenue peakiuu Bzammozeiictsus Nao[Sn(OH)4] ¢
Bi(OH)s.

Bonpocsl Kk Ko/I0KBUYMY «KoMIIeKCHBIE cOeIMHEeHUs»

1. Ilo Merony BaJeHTHBIX CBsi3ed MNpEACKAKUTE TUIl THOPUIM3ALMU aTOMHBIX oOpOuTanein
KOMIUIEKCOOOpa3oBaTenss M TEOMETPUYECKYl0  (opMy  CIEAYIOIIMX  KOMIUIEKCOB:
terparuapokcoaypar(Ill)-uon; katron rekcaakBaaisroMuHus(111)

2. Hapucyiite sHepreTuueckyro AuarpamMmy paclieryieHHbIX d-opOurtaneil u pacmnpeneneHue
snextponoB (TKII) s rexcaaxksakomiuiekcoB Cr? m Cr™. CpaBHUTE /IS 3TUX KOMILIEKCOB:
a) BEJIMUMHY paclleruieHus, 0) tepmoauHamuydeckyto ycrounocts (DCKII), B) kuHeTHUECKYTO
YCTOWYHMBOCTh (JIAOMJIBHOCTh, MHEPTHOCTH), T') MarHUTHBIA MoMeHT (Mb). Uto m3MeHuTcs B
CTPOEHHUH 3TUX KOMIUIEKCOB, €CJIM BOJY 3aMEHHUTh IIHAHUA-UOHOM?
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3. TIlpuroroenen 1 M mo xpomy pactBop conu [Cr(H,O)sCI|Cly.. Omnpenenute 3Ha4eHHE X U
BBIYMCIIMTE CTENIEHb OKUCIICHHS XpOMa, €CIIU JIs ocaxkaeHus cepedpa u3z 100 ma 1 M pactBopa
HUTpara cepedpa ObLIO0 M3pacxomoBaHo 50 MJI 3TOrO pacTBoOpa.

4. K 0,IM pactBopy K;[Cu(CN)4], conepxkamemy, kpome toro 0,1 mons/n KCN, npubasien
pacTtBop cynabbuaa HaTpus. PaccunTarh KOHIEHTPALUIO CYTb(PHUA-UOHOB, PU KOTOPOH cyabhug
KaJIMASI MOXKET BBINTACTh B OCaaoK. [Ipom3BeneHue pacTBOPUMOCTH Cyibpuaa KaaMUS PABHO
3,6:10%.

Bonpochl K KOJUIOKBHYMY 110 TeMe «XHMHSA MePeX0AHbIX 371eMEHTOB»

1. KakoBa »nekTpoHHass KOHUTypalus aroMoB 3JeMeHTOB 6 rpynmbl? Kakue crenenu
OKHuCJeHUs: OHM uMeroT? [IpuBeanTe npuMepsl cOOTBETCTBYrONMX coeauHenuit Cr, Mo, W.
2. Kakue KOOpIMHAIlMOHHBIE 4YHCJIA XapakTepHbl s »nemMeHToB 4 rpynnbl? IlpuBenure
npumepsl komiiekcos Ti(I1D), Ti(IV) u Zr(IV), cymecTByromux B TBepAoi ¢dase u B pacTBOpE.
3. Hamumure ypaBHEHHUs peakLUMH, HUCIONB3Ys Il KakJOro MpPEBpalleHHs MHUHMMAJIbHOE
YUCIIO CTaul, YKQXKHUTE YCIOBUS UX MTPOBEICHMUS:

MgCl; ,p — MgCO3; — MgO — Mg

BaCl, — BaSO; — BaSO, — BaS — BaCl,

Al — Na[Al(OH)4(H,0),] — Al(OH);— KAI(SO4),-12H,0
4. Paccmorpure gumarpammy Jlatmmepa A XpoMa M OOCyAMTE  OKHCIIUTEIBHO-
BOCCTAaHOBMTEJIbHBIE CBOMCTBA COEIMHEHUI XpoMa B CTENEHIX OKUCIeHus +2, +3, +6. B kakux
YCIOBHSIX, U KaKUMH peareHTaMd MOXXHO BoccrtaHoBUTh M okucinuth Cr(III) B pactBope?
Hamummre ypaBHeHust peakuuil. KaxoBsl mnpomykTsl BoccraHosieHus Cr(VI) B Kucio#,
LIEJIOYHON CpeJie U MPH CIUIABICHUN?

4.1.5 IlpuMep BONPOCOB, 32/1aBA€MbIX NIPH 3aLIUTE JIA00OPATOPHBIX PadoT

1. KakoBa anexTpoHHast KOHPUTYpaIusi aTOMOB XaJIbKOTreHOB? Kakue cTeneHn OKUCICHUS
XapaKkTepHbl A 3TUX 3eMeHToB? IlpuBenuTe npuMepsl COECAMHEHUH 3TUX 3JIEMEHTOB B
Pa3IMYHBIX CTEHEHSIX OKUCIICHHUS.

2. Kak menstores no rpynne O—S—Se—Te:

a) panyChl aTOMOB,

0) rmepBbIi MOTCHIIMAJI HOHU3AIIHH,

B) 3JIEKTPOOTPULATETLHOCTh aTOMOB?

3. Yro Takoe amtorponus u noiaumopdusM? Kakue annoTpornHble M HOIUMOPQHBIE
Moaudukanuu Kucaopoaa u cepsl Bei 3Haere? Kak ux nmomyyaror?

4. Kak MeHsA0TCS (PU3MUECKHME U XMMHMYECKHE CBOICTBA MPOCTHIX BEUIECTB B PAILY
O-S—Se-Te?

5. Kak usmensercs B psay H,O-H,S—H,Se—-H,Te:

a) MexxaToMHoe paccrosiaue H-3,

0) MPOYHOCTH CBSI3H,

B) yron H-D-H,

T') NOJIIPHOCTD CBA3H,

1) AH°298?

Kak nonyvaror atu coeaunenus?

6. Kak U3MEHsI0TCS KUCIIOTHBIE CBOMCTBA PACTBOPOB B BOJIE B PAAY
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HzS—HzSG—HzTC?

7. Kak wu3MeHs0TCs BOCCTaHOBUTENbHbIE cBoiicTBa B psaay H.O-H,S-H,Se-H,Te?
[IponmttocTpupyiTe 3Ty 3aKOHOMEPHOCTh IpuMepamu xuMudeckux peakuuidi H,O n H,S.

8. Kak M3MEHAIOTCS KUCIOTHBIE U OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA B PAIAX
okcuzoB (SO; - Se0; - TeO, , SO; - SeOs - TeO;) U COOTBETCTBYIOMIMX KUCIOT.

9. KakoBo 351eKTpOHHOE CTpOoeHUE Cyab(pUT, OUCyIbGUT U CyabpaT-uoHOB?

10. KakoBo cTpoeHHE NpPOIYKTOB 3aMEUICHHS B CEPHOM KHUCIOTE: MOIUCYTb(AaThI,
raJIor€HaHTUJIPUJIbI, IEPOKCO-KUCIIOTHI.

11. KakoBO cTpoeHHE U CBOMCTBA TAJIOTEHUIOB CEPBI, CEJICHA, TeIUTypa.

12. OcymiecTBUTE XUMHUUECKHE MPEBPAILEHUS, HCTIONb3YSl MUHUMAJIbHOE KOJIMYECTBO

CTaIUN:

CaSO4—>S—>SOC12—>KszO7

FeSz—>H2SO4—>H2SzOg—>Nazsz()3—>NazS406

4.1.6. lIpuMepHbIe TeMbI IKCIIEPUMEHTAJIBHBIX (HCCJI€I0BATEIbCKUX) 3214

1.

DKCMEpPUMEHTAIBHO J0Ka3aTh, 4TO OydepHasi EeMKOCTh pacTBOpa YBEITUUUBACTCS TIPHU
YBEIMYEHUH KOHLIEHTPALMA KOMIIOHEHTOB.

DKCIEePUMEHTAIILHO JI0Ka3aTh, 4T0 OydepHas eMKOCTh pacTBOpa MaKCHMalbHA TPH
CTEXUOMETPUUYECKOM COOTHOIIEHUH KOMIIOHEHTOB.

Hcnones3yss HEOOXOAMMEBIE CIPABOYHBIC JAHHBIE U OMPEACIUB SKCIIEPUMEHTAIBHO
terioThl pactBopenus KCl, KBr, KI, onpeaenuTs TemaoThl rUApaTaliiy raJoreHu -
1OoHOB. OOBSACHUTH X 3aBUCUMOCThH OT HOHHOTO pajinyca.

Hcnonps3yss HEOOXOAMMEBIE CIpPAaBOYHBIE JAHHBIE U OMPEAENUB SKCIEPHUMEHTAIBHO
teriotel  pactBopenus LiCl, NaCl, KCI, omnpeaenuTh TemiaoTel THIpaTalud
KaTHOHOB. OOBSCHUTH UX 3aBUCUMOCTH OT HOHHOTO pajinyca.

OrnpenenuTs TEIIOTY HEUTpAIU3allui YKCYCHOM KUCIIOThI CUJIbHBIM OCHOBAHUEM IIPU
Pa3IMYHBIX KOHLIEHTpAUIX KUCIOThI. [1o mogyyeHHBIM JaHHBIM PACCUUTAThH TEILUIOTY
JMCCOIUAIINHN YKCYCHON KHCIIOTHI.

OnpenenuTh TEMJIOTY HEUTpaiu3alMd aMMHakKa CUJIbHOW KHCJIOTOM MpH €ro
pa3IMuYHBIX KOHIEHTPAlUAX B BOAHOM pacTBope. [lo mMOMydYeHHBIM JaHHBIM
paccuMTaTh TEIJIOTY AMCCOLMAIIMK BOJHOTO PACTBOPA aMMHAKa.

[TocTpouTh KMHETUYECKYIO KPUBYIO JUISl PEAKIK PA3JIOKEHUS MEPEKUCH BOIOPOa B
MPUCYTCTBUHU JTMOKCHJA MapraHiia, OMPENeNuTh MOPSAIOK Peakiuu (Kak MUHUMYM
IBYMSI METOJaMH) U KOHCTAHTy CKOpOCTH. [IpennokuTh BO3MOXXHBIM MeXaHH3M
peakuu. B nuTeparype MMEIOTCS JaHHBIE O TOM, YTO B MPUCYTCTBUU 2%-HOM
dhochopHOIT KUCTOTHI CKOPOCTh PA3NIOKEHUS MEPEKUCH BOIOPOA PE3KO 3aMEeISICTCSI.
[IpoBepbTe 3TO YyTBEPHKACHHUE SIKCTIEPUMEHTAIIBHO.

OnpenenuTh MOPSAOK PEaKIMHU PA3IOKEHHS TMEPEKUCH BOAOPOAAa B MPHUCYTCTBUHU
pactBopa muxpomara kamus 1o pearenty (H,O,) wu karammsaropy (Cr,07%).
[IpensioxkuTh BO3MOXKHBIN MEXaHU3M peakiuu. M3ydute BIMSHUE TeMIEparypbl Ha
CKOpPOCTB MPOIIeCCa U BBIUUCINUTE YHEPTUIO AKTUBALIUU.

B nmuteparype coobmianock, uro xmopuasl Mean u xkenesa (40% CuCl, u 20% FeCls)
YCKOPSIFOT pa3lioKeHUE MepeKucu Boaopoaa. [IpoBepbTe 3TH COOOIICHHUS, MPOJLIIaB
HeoOXoauMBbIN dKcriepuMenT. OONafaloT T aHAJIOTHYHBIM JICUCTBUEM CYIb(haThl HIN
HUTPATHI TEX KE FIEMEHTOB?
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10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

HCHOJ’IL3y5[ CIIPAaBOYHBIC NTAHHBIC O TCILIOTC O6p&30BaHI/I$I 0,2 M pacTBOpa COJITHOM
KHUCJIOTBI, W IIPpOBCOs HeO6XO,HHMBIﬁ OKCIICPUMEHT, OIPEACINTb OSHTAJIBIIUIO
O6pa3OBaHI/I$I XJIopuJaa Martaus.

. OnpenenuTs TEIIOTY TUAPATAIMN HOHA KaJKs M0 CIIPABOYHBIM JaHHBIM 00 HEPTUsIX

KPUCTAJJINYECKON PEIIETKN XJIOPHUJA Kajlus U XJIOpUJa MarHus, TEIUIOTe THAPaTaluu
MOHA MarHusi ¥ MpoBe/sl HEOOXOAUMBII SKCIIEPUMEHT.

OnpenennTs TEIUIOTY TMApaTalliyd NOHA HATPHs IO CIIPABOYHBIM JAHHBIM O TEIIOTaX
o0Opa3oBaHUs Cynb(aToB HAaTpUs UM MarHus, TEIUIOT€ T'MJpaTallid HOHA MAarHus u
IpOBEI HEOOXOIUMBIN SKCIIEPUMEHT.

ITo 3aBHCHMOCTH CKOPOCTH PEAKIMH B3aMMOJAEHUCTBUS TBEPAOro KapOOHaTa HaTpus C
COJISTHOW KHUCJIOTOM OT KOHLEHTPAllMM KHCIOTHI OINPEACIUTh IOPSAINOK IO HOHY
BOJIOpO/Ia (KaK MUHUMYM ABYMSI METO/IaMH1) M KOHCTAHTY CKOPOCTH JIaHHOM peakIlnH.
[TocTpouth rpapuk 3aBUCHUMOCTH CKOPOCTH pPEaKIMH B3aUMOICHCTBHS TBEPIOTO
kapOOHaTa HATPHUs C COJSIHOM KHCJIOTOH OT TeMIieparypbl (HE MeHee 5 Todek),
OTIPE/IETUTh SHEPTUI0 aKTUBALIMYU IaHHOM peaKlInu.

I1o 3aBUCUMOCTH CKOPOCTH pEaKLUU B3aUMOJIEHUCTBHS MarHus ¢ CEpHON KHUCIOTOM OT
KOHILIEHTpallM1 KUCJIOThl ONpPEAETUTh MOPSAJOK [0 HMOHY BOAOpOAA (KaK MHUHUMYM
JBYMsI METO/IaMH ) U KOHCTAHTY CKOPOCTH JIaHHOM peakIuu.

ITocTpouth rpaduk 3aBUCUMOCTH CKOPOCTH DPEAKIMH B3aUMOACHCTBHS aTFOMUHHS
(Mar"us) ¢ CoNsIHOW KUCIOTOW OT Temmeparypsl (He MEHee 5 TOYeK), ONpe/eIuTh
SHEPIrUI0 aKTUBALMM JAHHOW peaKkluy.

ITo 3aBHCHMOCTH CKOPOCTH peaKkIK B3aUMOJEHCTBHS THOCYIb(ara HATPHs ¢ CEPHOM
KHCJIOTON OT KOHIEHTpAIMU KHCIOTHl U THOCYJb(ara HATPHUsS ONPENeNIUTh HOPSI0K
peaxIiy 1o HOHY BOJOPOAA U THOCYIb(AT-UOHY (KaK MUHUMYM JIByMs METOAAMHU) U
KOHCTaHTY CKOPOCTH JJaHHOW peaKyu.

IIpenoxuTh  METOAMKY  DKCIEPUMEHTAJIBHOIO  ONPEACIEHUS  KOHCTAHTHI
JUCCOLUAIHU YKCYCHOM KUCIIOTHI.

[IpennoXuTh METOAMKY M INPOBECTH aHAIM3 CMECH, COACpIKAILEd METAJTIMYECKHUE
MarHui U aJfOMMHHHN, C LIEJIBIO ONPEACIICHUS €€ KOJIMYECTBEHHOTO COCTABA.
[IpennoxuTh METOAMKY M TMPOBECTH aHAIM3 CMECH, COep alleld MeTallIMuecKue
LMHK U QJIFOMMHHH, C LIEJIBIO ONPEACICHUS €€ KOJIMYECTBEHHOTO COCTABA.
[IpennoXUTh METONMKY U NMPOBECTH aHAJIU3 CMECH, COJepKalllel KapOOHAT HATpUs U
HUTPATBl HATPUS U KaJIMsl, C LEJIBIO OIIPEIEICHNS €€ KOJTMYECTBEHHOTO COCTaBa.
[IpennoXuTh METONMKY U MPOBECTH aHAJIU3 CMECH, COJepKallel KapOOHAT HAaTpUs U
THIpOKapOOHAT HATPHsl, C LIEJIbIO ONPEENICHHs €€ KOJIMYECTBEHHOIO COCTaBa.
N3yunth peakuuio HEWTpAIU3aUUM COJSHOW KHUCJIOTHI WIEJOYbI0 B MNPHUCYTCTBUHU
CHJIBHOTO D3JIEKTPOJIMTA (XJIOpUJA HaTpus, Cyib(ara HaTpus) NMpPU KOHLEHTPAIUH
cuibHOro 3ekTponuta 0,1; 0,5; 1M. OObsICHUTH BIUSHUAE CUIIBHBIX JIEKTPOJIUTOB Ha
BEJIMYMHY TEIIOBOTO d(PdeKTa.

Omnpenenure HHTAJIBIIMK  B3aUMOJICHCTBUS  COJNEd THUApOKapOOHATa  HaTpus,
muruapodocdara Harpus, Tuapodocdara HaATPHUS ¢ CONTHON KUCIOTON U IMIETOYBIO B
3aBHCHUMOCTH OT KOHLEeHTpauuu. Crenaite BEIBOABI 10 MOTyUYEHHBIM PE3YyJIbTaTaM.
Omnpenenure SHTANBIUM B3aUMOJCHCTBUS conleil kapOoHaTa HaTpus, KapOoHaTa
KaJbllys, KapOoHaTa MarHus C COJSTHOM KHCIOTOH B 3aBUCHMOCTU OT KOHLIEHTPAIMH
kucaoThl. Crienaiite BBIBOJBI 110 MOJIyYEHHBIM pE3yJIbTaTaM.

Onpenennre SHTAIBINIO HEWTpPAJIM3allMM  CPaBHUTEIBHO  MaJlOpacTBOPUMOIO
OCHOBAaHMS THAPOKCHAA KalbIUsl, B3AB JUIS ODKCIIEPUMEHTa HEKOTOpPBIA 00BbeM
HaCBILEHHOTO PacTBOpa M HABECKY BelllecTBa. Kakue pesynbraTrsl MOKHO IOTYYHUTH
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W3 YUCJICHHBIX 3HAYCHHH JIByX SHTANBINNA HEUTpaAIU3allui — HACBIIIEHHOTO pacTBOpa
Y KPUCTAJTMYECKOTO BemecTa?

27. OnpenenuTe SHTATBIUIO HEUTPATU3AUU KPUCTAIIINYECKOM COIBI M €€ HACKIIIEHHOTO
pactBopa. Kakue BEIBOIBI MOJKHO CAETIATh U3 PE3yJIbTaTOB dKCIIEpUMeHTa?

28. OnpenenuTe HTATBIUN B3aUMOJEHCTBUS C KHCIOTOH O€3BOAHOTO M JECATUBOTHOTO
Kap60HaTa HaTpwus. Kakue BBIBOJBI MOXXHO CI€JIaTh U3 IPOBCACHHOI'O 3KCHepI/IMeHTa?

29. OmnpenenuTe DHTAJIBIIMKA PACTBOPECHUS HUTPATOB HATpUs, Kajus U amMmMoHus. Kakue
BbIBOJBI MOXXHO CACJIaTh U3 IIPOBCACHHOI'O BKCHepI/IMeHTa?

30. [IpemioxkuTe METOAMKY OIpPEICIICHHUS] SHTAIBIUN HEUTPATU3aIllid MHOTOOCHOBHBIX
KHCIoT: (dochopHOi, OOpPHOH, ITUMOHHOH, TIaBeneBoi. CremaiiTe BBIBOABI W3
MOJTYYCHHBIX PE3YyJIBTaTOB.

4.1.7. IlpuMepHBbIe TeMbI CHHTE30B

X NN R WD =

NNk =

— e e ek e e e = \O
NN AW~ O

XuMusi HeMeTaJJIOB
Xnopar kanusl.
XJI0pHas U3BECTh
Tuocynbdar HaTpus
ConsiHas kuciora
A30THas KuCioTa
bypa
bopnas kucnora
Okcanar kanus
Jlmokcua cBUHIIA

. Nomun cunma (1)

. Jlekaruapat cynbgara HaTpHst
. Oxcun onosa (I1)

. AJIFOMOKAJINEBBIC KBACIIbI

. AJTFOMOAMMOHUHMHEBIE KBACIIBI
. Won

. Kapb6onar cunna (II)

Xumus MeTa/lJI0B
[Tupodopuoe xene3o
Manaxut
Kap6onar kanmus(1l)
Okxkcanat mapranna (I1)
Cynbdar terpaammuamenu (11)
Xpomar kanus
Terpaxnopounnkar(Il) ammonust
I'excanurpoxobanprar(Ill) Harpus
JIBOIHAsI HUKEIIb-aMMOHUIHAsL CEPHOKHUCIIAS COJIb

. XpOMOKaJINEBBIE KBACIIbI

. Okcup xpoma (VI)

. I'exca(tnonuanaro)xpomar(11l) kanus
. Kapbonar ko6ansra (II)

. buc(cynbdaro)kympar(Il) ammonus

. Xnopun rekcaammunnukens (1I)

. TerpaiiogorurromM6aT Kanus

. Oxcun memu (1)
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18. Conp Mopa

4.2 ®oH/1 OLIEHOYHBIX CPEACTB JJIsl IPOBEACHUS MPOMEKYTOYHOM aTTeCcTalluu.

Jlns  oOuleHKW 3HaHWM, YMEHUMN, HaBBIKOB W (MJIM) ONbITa JIE€ATEIbHOCTH,
XapaKTEepU3YIOUIMX 3Tanbl (GOPMUPOBAHUS KOMIETEHIUI B IMpPOIECCe OCBOCHMS IUCIHIIMHbBI
«IIpakTuKyM MO HEOPraHUYECKOW XHMHK», IPOBOIUTCS MPOMEKYTOUHAs aTTeCTalUsl B BUJE
3adeta (1 u 2 cemectp).

4.2.1 OueHouYHbIEe CpeaCTBA /IJIsl IPOBEJACHUS 3a4eTa:

B coorBerctBuM c [lonokeHHEM O NPOBEIEHUM TEKYIIEro KOHTPOJIS YCHEBAEMOCTH H
IPOMEXYTOYHOH arTectanuu odyuatonmxcs Kyol'Y u ero ¢punmasnos - 3a4eThl BHICTABISIOTCS 110
pe3yibTaTaM yCIEeUIHOTO BBIIOJHEHUS! CTYEHTaMU JIa0OPaTOpHbIX paboT, KOHTPOJIBHBIX padboT U
KOJIZIOKBUYMOB.

KoHTpons OCBOGHHWS NUCHUIUIMHBI W OICGHKA 3HAHWUN O0OydJaromuxcs Ha 3a4ere
MpOU3BOAUTCS B COOTBETCTBUU ¢ [lonoxkeHMeM O TPOBEIEHUHM TEKYIIEro KOHTPOJIS
YCIEBAEMOCTH U TIPOMEKYTOUHOM arTectanuu ooyqaromuxcs Kyol'Y u ero punuanos.

Kpurepuu Ouenka YpoBEHb
OTBET NONHBIN, TPaBUIbHBINA, CAMOCTOATEIIHHBIMN, «OTJIIUYHOY ITOBBIIIICHHBIN
MaTepHall U3JI0KEH B ONPEEICHHON JTOTHYECKOM (MpoABUHYTHIN)
MOCIIEOBATENFHOCTH JEMOHCTPUPYETCS YPOBEHD

MHOTOCTOPOHHOCTb MOAXO/IOB,
MHOT0ACIEKTHOCTb 00CYKICHHSI TPOOIIEMBI,
YMEHHUE apTyMEHTHPOBATh COOCTBEHHYIO TOUKY
3pEeHHUsI, HAXOUTH MYTH PEILICHHS
MO3HABATEJbHBIX 337124, YCTAHABIMBATh
NPUYUHHO-CIICICTBEHHBIE CBS3U MEXITY
CTPOEHHEM, CBOMCTBAMHU U TIPUMEHEHHEM
BEIIECTB, B JIOTHYECKOM PaCCyXICHUH, PEIICHUN
3a/1a4u, rpaUuecKux MOCTPOCHUSAX HET OTHOOK,
3ajia4ya penieHa paroHaIbHbIM CIIOCO00OM

JlaH MoNHBIM, MPaBUIBHBIN, CAMOCTOSTEIbHBIN «XOPOLLIOY 0a30BbIl YPOBEHb
OTBET Ha OCHOBE M3YyUYEHHBIX NOHATHUH,
KOHIIEMIINI, 3aKOHOMEPHOCTEN, HO AOITYCKAIOTCS
HECYIIECTBEHHBIC OIIMOKH B PELICHUH 3a/1a4.

JlaH MOJHBINA OTBET, HO IIPHU ITOM €CTb «YIOBJIETBOPUTEIBLHOY MOPOTOBBII
CYLIECTBEHHbIE OIIMOKH yKa3bIBAIOIIKE HA ypOBEHb
HEYMEHHE UCII0JIb30BaTh TEOPETUUECKHUE 3HAHUS
Y YMEHUS IPU PEeLICHUH TOCTaBIEHHBIX 3aa4.
JlanHbie IpoOesbl B 3HAHUAX HE TPEMSTCTBYIOT
JaJIbHENIIeMy 00y4EHHIO.

OTBeT 00HapYyXUBAaeT HE3HAHUE OCHOBHOTO «HEY/IOBJIETBOPUTEIHHO MmeHee 50%,
(moporoBoro) cojiep:kanusi y4eOHOTO Mareprana YPOBEHB HE
chopMupoBaH
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OneHouHBIE CcpelcTBA ISl WHBAJIMAOB M JIMI C OIPAaHMYCHHBIMH BO3MOKHOCTSIMH
3710POBbSI BRIOUPAIOTCS C yUETOM UX MHAMBHIYATbHBIX ICUXO(PU3NIECKIX 0COOEHHOCTEH.

— IpH HEOOXOAMMOCTH WHBAJIHIAM M JIMIAM C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMHU
37I0POBbS IPEAOCTABIISCTCS IOTIOIHUTEILHOE BPEMS JIJIs TIOITOTOBKY OTBETA HA SK3aMEHE;

— IIPY TIPOBE/ICHUHM TPOLETYPHI OLICHUBAHUS PE3YJIbTATOB OOY4YEHHsI MHBAJIHOB M JIHII C
OrpaHUYEHHBIMH BO3MO)KHOCTSMH 3[0POBbS MPEILyCMAaTPUBACTCS HCIIOIb30BAHUE TEXHHUUECKUX
CPEICTB, HEOOXOMMMBIX UM B CBSI3H C X WHIUBHIYaTbHBIMU OCOOCHHOCTSIMU;

— IIpHU HEOOXOAMMOCTH JJIs1 00YYArOIIUXCS ¢ OTPAHUYCHHBIMU BO3MOYKHOCTSIMH 37I0POBBS
W WHBAIWIOB NpOLEAypa OLCHWBAHHUSA pPE3YJAbTAaTOB OOYYEHUS WO AMUCIHUIUIMHE MOXKET
MIPOBOAMTHCS B HECKOJBKO ATAIOB.

[Ipouenypa orneHMBaHUS PE3yNbTaTOB OOyYCHHs WHBAIHMIOB U JIUIl C OTPAaHUYCHHBIMH
BO3MO)XKHOCTSIMU 37I0OPOBbSI IO JUCHMIUIMHE (MOAYJIO) TpeIyCMaTpuBaeT IPeJOCTaBICHUE
uHpopmanuu B Qopmax, aJanTHPOBAHHBIX K OrPAaHMYECHUSM HX 3I0POBbS M BOCHPHUSTHS
uHpOpMaLIUK:

Jnst mn ¢ HapyIeHUsIMH 3pSHUS:

— B IIEYaTHON (OopMe YBEITHMUCHHBIM MIPUPTOM,

— B (hopMe IEKTPOHHOTO JTOKYMEHTA.

Jist a1 ¢ HapyIIEHUSIMU CITyXa!

— B Ile4aTtHou (opme,

— B (popMe IEKTPOHHOTO JOKYMEHTA.

Jnst min ¢ HapyIeHUsIMH OTTIOPHO-/IBUTATEIBHOTO allapara:

— B TIeYaTHOH (opme,

— B (hopMe IEKTPOHHOTO JTOKYMEHTA.

JlaHHbIii TIepeueHb MOXET OBITh KOHKPETM3UPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTA

00y4arommxcsl.

5. IlepeyeHb OCHOBHOM M JONMOJHUTEIbHON y4eOHOI JTUTepPaTypbl, HEO0X0AMMOM A5
OCBOCHHUS TUCHHUILINHBI.

5.1 OcHoBHas JuTeparypa:

1. AxmetoB, H.C. Obmas u Heopranudeckas XuMus [DIeKTpOHHbIN pecypc] : yued. —
OnektpoH. maH. — Cankr-IlerepOypr : Jlamp, 2014. — 752 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/50684

2. I'punByn, H. Xumust sneMeHToB: B 2 T. (KOMIUIEKT) [DNEKTpOHHBIN pecypce] : crpas. /
H. I'punaByn, OpHIo A.. — DnekTpoH. 1aH. — Mocksa : M3marensctBo "Jlaboparopus 3naHui",
2017. — 1348 c. — Pexwum noctyna: https://e.lanbook.com/book/94157

3. Heoprannueckass xumus: B 3-x tomax/ ITom pen. FO.JI. TperwsikoBa: T1: dusuko-
XUMHUYECKHE OCHOBBI HEOPTAaHMUECKOW XUMHUH: YUeOHHK AJs CTY/. Bbicil.y4eO. 3aBeneHuit/ M.E.
Tamm, FO. /1. TpetbsikoB; - M: U3narenbckuii eHTp «Akanemus», 2004. — 240c.

4. Heopranmdeckas xumusi: B 3-x Ttomax/ Ilom pen. FO.JI. TperwsikoBa: T2: Xumus
HETIEPEXOIHBIX AJIEMEHTOB: YUeOHUK Juisi CTyd. BhIcuL.ydeO. 3aBemenuil/ A.A. Jpozmnos,B.I1.
3nomanoB, ["H. Mazo, ®.M. Cnupunonos; - M: M3narenbckuid neHTp «Axanemus», 2004. —
368c.

5. Heopranmueckas xumus: B 3-x tomax/ Ilom pen. FO.JI. TperwsikoBa: T2: Xumus
nepexoaHbIx deMeHToB KH.1: YueOHuk mnst ctyd. BeiciLy4deO. 3aBeacHuii/ A.A. [Iposnos,B.I1.
3nomanoB, ["H. Mazo, ®.M. Cnupunonos; - M: M3narenbckuid neHTp «Axamemusi», 2007. —
352c.
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6. Heopranuueckas xumusi: B 3-x tomax/ Iloxg pen. FO.Jl. TperbskoBa: T2: Xumwus
nepexoaHbIX MeMeHToB KH.2: YueOHuk i cTya. Bbicinyde6. 3aBeaenuit/ A.A. JIpo3nos,B.I1.
3nomanoB, I"H. Mazo, ®.M. Cniupunonos; - M: Usnarensckuii neHTp «Akagemus», 2007. — 400
c.

7. I[IpakTHKyM 1O HEOpraHMYECKOil XuMuu: Yued. mocobue AJis CTy/. BhICHI. y4eO.
3aBenennit/ B.A. Anemmmn, K.M. [lynaesa, A.W. XKupos u ap.; [Tox pex. 10.J1. TperbsixoBa — M.:
Usnmarensckuii eHT «Axagemuss», 2004. — 384 c.

8. ApnamnukoBa, E.M. COopHuk 3anau no Heopranuueckoil xumuu [Tekct] : yueGHOe
nocobue nmis crynentoB / E. . Apmamnukosa, I. H. Mazo, M. E. Tamm ; mox pexn. 1O. JI.
TpetpsakoBa. - M. : Akanemus, 2008. - 208 c. - (Bricmee npodeccrnonanibHoe 00pa3oBaHUE.
EcrectBennsie Haykn). - bubmmorp.: ¢. 206. - ISBN 9785769538797.

9. 3aininieB O.C. 3amaun, ynpakHEHHUS ¥ BOIPOCHI 10 XUMHH: Y4eO. mocodue Jjisi By30B. —
M., Xumus, 1996. —432 c. - ISBN 5 — 7245 — 1008 -1

10. Ceupunos B.B., Ilonkosuu I'A., Bacunsesa [.1. 3amaun, Bompocsl U yHnpaKHEHHS
1o o01eit 1 HeopraHuvecko XxuMun. /MUHCK « YHUBepcHUTeTCKoe», 1991. — 350 c.

11. Obmas u Heopranuyeckas xumus [Texct] : y4yeOHUK ISl CTYIEHTOB XHMHKO-
TexHojornueckux By30B : [B 2 T.] . T. 1 : Teopernueckue ocHOBBI xuMuu / moxa pea. A. O.
Bopo6seBa. - M. : Akagemknura, 2004. - 371 c. - (Yuebnuk a1 By30B). - ISBN 5946281291.

12. O6mas u Heopranuveckass XuMus [ TekcT] : yaeOHUK ISl CTYACHTOB BY30B : [B 2 T.] .
T. 2 : Xumudeckue cBoicTBa Heopranndeckux BemiecTs / [A. @. BopoOweB u ap.] ; mox pen. A.
®. BopoObeBa. - M. : Akanemknura, 2007. - 544 c. - ABTOpBI yKa3aHbl Ha 00OpPOTE THUT. JIUCTA. -
bubnmorp. : c. 543. - ISBN 5946282565.

13. baraesa, E.B. 3agaun u ynpaxsenus no oouieit xumun [Tekcr] : yuebHoe nocobue
JUIE  CTYIEHTOB  KJIACCHYECKHUX  YHHUBEPCUTETOB, OOYYalOIUXCS IO  HEXUMHUYECKUM
cnenmansHOCTSIM / E. B. BaraeBa, A. A. bynanosa ; o pexn. C. ®@. /lynaeBa ; Mock. roc. yH-T
uM. M. B. JlomonocoBa, Xum. ¢dak. - M. : Axkagemus, 2010. - 156 c. - (Boicuee
npodeccuoHanbHoe obOpazoBanue. EctecTBeHHble Hayku). - bubmumorp.: c. 154. - ISBN
9785769568978.

5.2 JlonotHUTEIBHAS JIMTEPATYpA:

1. CyBopoB, A.B. O6mast xumust [Tekcr] : yueOHHMK JUisi CTyIeHTOB By30B / A. B.
CyBopos, A. b. Hukonsckuii. — CII6. : Xumuzaat, 2000. - 623 c. : wi. - (YueOHUK IJI BY30B). -
bubmuorp.: c. 593. - ISBN 5938080045

2. CyBopos, A.B. Boripocs! 1 3agauu 1o o6mieit xumuu [ TekcT] : yaeOHoe mocoodue
s ctynenToB By30B / A. B. CyBopos. - CII6. : Xumuznat, 2002. - 304 c. - (YueOHUK ams
BYy30B). - ISBN 5938080258

3. Kocteipuna, T.B. (Ky6I'Y). O0mas xumust [Tekct] : 1ab0paTOpHbIM NPakTUKyM.
[U. 1] / T. B. Kocteipuna, T. I1. Cropoxenko, B. A. Bonbiakuna ; M-Bo o0pa3oBaHus U HayKH
Poc. ®eneparnuu, KyOanckumit roc. yH-T. - KpacHomap : [KyOaHckmii TOCyIapCTBEHHBIH
yHuBepcuret], 2015. - 113 c.

4. Kocteipuna, T.B. (Ky0oI'Y). O6mas xumus [Tekcrt] : 1abopaTopHbIN MPaKTUKYM.
Y. 2/ T. B. Kocteipuna, T. I1. Ctopokenko, B. A. BonbiakuH ; M-Bo 00pa3zoBanus u Hayku Poc.
®enepanuu, Kybanckuii roc. yH-T. - Kpacnonap : [KybaHckuii rocynapCcTBeHHBI YHUBEPCUTET],
2016.-97 c.

5. [IpaxTukym o oOuieit u Heoprannyeckor xumuu [Tekct] : yueOHoe mocobue asns
cTyneHToB By30B / [B. B. barpakos u ap.]. - M. : KonocC, 2007. - 464 c. : un. - (YueOHUKH H
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y4eOHbIe TOCOOUS ISl CTY/ICHTOB BBICIIMX YUEOHBIX 3aBEICHUN). - ABTOPBI yKa3aHbl Ha 000poTe
TUT. 1. - ISBN 9785953204996.

6. 3aiiues, O.C. Xumus [Tekcrt] : yueOHuK ans ctyaeHtoB By3oB / O. C. 3aiiues ;
Mock. roc. yH-T um. M. B. JlomonocoBa. - M. : Axamemus, 2008. - 540 c. - (Beicmiee
npodeccroHanbHOe oOpa3oBaHue. EcTtecTBeHHble Hayku). - bubmumorp.: c. 536. - ISBN
9785769542701.

7. JIuguu, P.A. TecroBeie 3amaHusi 1O OOIMIEH W HEOPTAaHMYECKOW XHMHH C
pemenusimu u otBetamu [Tekcr] / P. A. Jlumun, E. B. CaBunkumna, H. C. Pykk, JI. lO.
Anuk6eposa. - M. : BUHOM. Jlaboparopus 3nanmii, 2011. - 230 c. - ISBN 9785947741704.

8. [MpakTukym o o0Omeit u Heoprauumyeckoit xumun [Tekcer] : yueOHOE mocoOue st
cTyneHToB By30B / AmukOeposa JI. FO. u ap. - M. : BJIAJIOC, 2004. - 319 c. : un. - (Ilpaktukym
JUTs By30B). - bubmmorp.: c. 311. - ISBN 569101143X

9. CepmioBa, H.JI. O6mast u HeopraHuyeckasi XUMHsI: SKCTICPUMEHTAIBHBIC 33J1a9d U
ynpakHeHus: [DnekTpoHHBIH pecype] : yue6Hoe mocobme / H. 1. CsepmioBa. — CIIG.:
NznarensctBO «Jlanwy, 2013. - 352 c¢. - (YueObnuku s By30oB. CrnienmaiibHasi JuTeparypa). -
ISBN 9785811414826. — Pexxum noctymna: https://e.lanbook.com/book/13007#book name

10.  Pamcnen D.H. Hawana coBpemennoit xumun. Cripas. usg. Ilep. ¢ anrn. / Ioxg pen.
B.U. bapanosckoro, A.A. bentoctuna, A.N. Ebumona, A.A. [lorexuna. — JI.: Xumus. 1989. —
784 ¢c. —ISBN 5—-7245-0127 - 9.

11.

5.3 llepuoauueckne U3IaHUA:

1. «OKypHan HeopraHM4eCcKoOi XUMUNY.
2. «KypHan obmieit XuMuny.

3. «KoopauHalIMOHHAS] XUMHUSD.

4. «XUMUS U )KU3HBY.

5.4 HurepHeT-pecypchbl, B TOM 4YMHCJie COBPeMeHHbIe NpodeccMoHAJbHbIE 0a3bl
AAHHBIX U MHGOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

DJ1eKTPOHHO-0uOIMoTeuHbIe cucTeMbl (IBC):

1. DBC «IOPAUT» https://urait.ru/

2. B3BC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. ODBC «BOOK.ru» https://www.book.ru

4. 9BC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnains! uznarenscta Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oubnaunorexka (HOb) http://www.elibrary.ru/
6. IloMHOTEKCTOBBIE apXMBBI BEAYIIMX 3aMaIHBIX HAYYHBIX KypHaJloB Ha Poccuiickoi
wiatgopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru
7. HarmumonanbHasi 2JMEKTPOHHAss OWOMMOTEKa (MOCTYN K DJIEKTPOHHON OMOIHOTEeKe
nuccepraiuii Poccuiickoii rocynapctenHoi 6ubnuorexu (PI'b) https://rusneb.ru/
8. Dnexrponnas xomtekius Okcdopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action

RPN
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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/

Pecypchbl cBOGOIHOTO T0CTYMNA:

1. AmepukaHcKas rmaTteHTHas 0a3a qaHHbIX http://www.uspto.gov/patft/

2. TlonHble TeKCTHI KaHAJICKUX AuccepTanuii http://www.nlc-bne.ca/thesescanada/

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

4. Wndopmanuonnas cucrema "EqnHoe okHO qoCcTyna K 00pa3oBaTeNbHBIM pecypcam”
http://window.edu.ru/;

5. Epunas xomiexius u@poBeIX 00pa3oBaTeNbHBIX pecypcoB http://school-
collection.edu.ru/ .

Co0cTBeHHbIE YTeKTPOHHBIE 00pa3oBaTeIbHble H HH(POPMAIIMOHHBbIE PecypChI

KyoI'y:

1. Cpena moaynpHOTO AMHAMHUYECKOTO 00yueHus http://moodle.kubsu.ru

2. baza yueOHBIX TUTAaHOB, Y4€OHO-METONYECKUX KOMIUIEKCOB, IMTyOTUKAIIMA 1
KoH(pepenuwuii http://mschool.kubsu.ru/

3. bubnuorexa MHPOPMALIMOHHBIX pecypcoB Kadeapbl UHPOPMALIMOHHBIX
oOpasoBarenbHbIX TexHonorui http://mschool.kubsu.ru;

4. DnexrpoHHbsldd apxuB nokymeHToB KyOoI'Y http://docspace.kubsu.ru/

6. MeTtoauueckue yka3zaHusl AJs1i OOYy4aIOIIMXCH 1O OCBOEHUIO THCHMILIMHBI
(Mmonyas).

B cootBerctBun ¢ tpeboBanusmMu PI'OC BO mpenogaBanue y4eOHOM AMCHUITIMHBI
«IIpakTUKyM 1O  HEOPraHMYECKOM  XUMHUU»  MPEAYyCMATPUBAET  KOMIIETEHTHOCTHO-
NEeSITebHOCTHBIN TMOAX0J B y4eOHOM Ipoliecce, KOTOPHI OCHOBBIBAETCS HAa WHHOBAIIMOHHBIX
TICUXOJIOTO-TIEIATOTHYECKUX TEXHOJOTHUSAX, HANpaBICHHBIX Ha MOBbIIIeHHE 3(PPEeKTHBHOCTH U
KaduecTBa (OpMHUPOBAHUS MPOodeccCHOHANbHBIX HAaBBIKOB oOydaromuxcsa. OCHOBHbIMH (hopMaMu
00y4eHUs SBIISAIOTCS: 1aOOpaTOpHbIe PaOOTHI.

B pa3paboranHOii mporpamMme HCHOJB30BaHbl AKTUBHBIE W WHTEPAKTUBHBIE (DOPMBI
oOy4yeHHsl: AUCKYCCUH, pEIIeHHe MPaKTUYEeCKUX 3a/lad U KeWcoB, paboTa B COCTaBE MallbIX
Tpym.

Jns ycrnemHoro ocBO€HHS AMCHUIUIMHBL «lIpakTMKymM NHO HEOPraHWYeCKOH XHMHM»
KOKIBI CTYIEHT 00ecleunBaeTCsl y4eOHO-METOAMYECKUMU MarepuaiamMu (TeMaTu4eCKUMU
IUTaHaMU  JTa0OpPATOPHBIX 3aHATUN, Y4eOHO-METOIUYECKON JIUTEpaTypoi, J1abopaToOpHBIMU
MPaKTUKyMaMH, TUTTOBBIMH 3a]]a4aMu).

Paznmuunbie Buabl y4eOHOW pabOTHI, BKJIIOYAs CaMOCTOSTEIIBHYIO pPabOTy CTYIEHTa,
CTIOCOOCTBYIOT OBIIQJICHUIO KYJIBTYPOH MBIIUICHHS, CIIOCOOHOCTBIO B NMHUCHMEHHOM W YCTHOM
peYH JIOTMYECKHA TMPABHWIBHO O(MOPMHUTH OCHOBHBIC TIOJIOKCHUS JAUIAKTHYCCKUX CIUHUIL
TUCIHIUTAHBL, T.€. (QOPMHUPYETCS CHCTEMHBIM IMOAXOA K aHAIM3y XUMHYECKoW HH(popManuu,
BOCIIPUSATUIO HMHHOBAIMM, YTO CHOCOOCTBYET TOTOBHOCTH K CaMOCOBEPIICHCTBOBAHHIO,
camopean3aly, JHYHOCTHON U PEeAMETHON pediekcuu.
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Temarunka 1a00paTOPHBIX PaOOT COOTBETCTBYET COAEPIKAHHIO MIPOIPAMMBI JAUCIUTIITUHBI.

JlaGopaTopHbIil IPaKTUKYM OOecCIeYrBaeT NPUOOPETEHHE U 3aKpeIIeHHEe HEOOXOAUMBIX
HaBBIKOB M yMEHHUH, QopMupyer MpopecCHOHANbHbIE KOMIIETEHLMH, TOTOBHOCTh K
CaMOCTOSITENIbHOW M MHIMBHUyaJbHOM padoTe, NPUHATHIO OTBETCTBEHHBIX PELICHUH B paMKax
po¢eCCUOHAIBHON JAESTEIbHOCTH.

Ha naGopaTopHBIX 3aHSATHSIX TpEnojaBaTeNlb OOpaniaeT BHUMaHHUE Ha CIHOCOOHOCTH
CTyA€HTa K JIOTUYECKOMY MBIIUIEHHI0O M CaMOCTOSTEIbHOCTH, TPUMEHSsI B CBOEH
MIEIarOTUIECKON JEATEIIbHOCTH WHHOBAIIMOHHBIN JTMYHOCTHO — OPHEHTHPOBAHHBIA TIOIXOI
oOyueHus.

JlaGopaTropHble 3aHSTHS TPOBOIATCS C IEJBI0 YCBOCHHS CTYIEHTAMH OCHOBHBIX
TEOPETUYECKUX, METOJUUECKHUX U OPraHNU3allMOHHBIX Pa3ZesoB IPOrpaMMBbl, a TAKXkKe BBIPAOOTKH
Y 3aKPETUICHUIO HABBIKOB MPAKTUYECKUX YMEHHIA.

ConepxaHne CaMOCTOATENBHOW pabOThl: YTEHHWE OCHOBHOH U PEKOMEHIyeMOi
JOTIOJTHUTENIBHOM JINTEpaTyphl, PEelICHHE CUTYAIIMOHHBIX 33/a4, YTO CIOCOOCTBYET pPa3BUTHIO
MO3HABATENIFbHOW aKTUBHOCTH, TBOPYECKOTO MBIIIICHUS CTYIEHTOB, NPWUBUBACT HABBIKU
CaMOCTOSITENIFHOTO TOMCKa MH(OpMAINK, a Takke (opMUpYeT CHOCOOHOCTh M TOTOBHOCTH K
CaMOCOBEPIICHCTBOBAHHUIO, CAMOPEAIN3allul U TBOPUECKOM aanTaum.

B ocBoeHMM AMCHUIIMHBI UHBAIKWIAMH M JIMLIAMH C OTPAHUYCHHBIMU BO3MOXHOCTSIMH
37I0pOBbsI OONBIIOE 3HAUYEHHE HMMEET HHIMBHIyalbHas ydeOHas pabora (KOHCYIbTAallMU) —
JIONIOJHUTENBHOE pa3bsICHEHHE yUeOHOro MaTepHara.

WnpuBuyanbHble KOHCYJBTAIlMM 110 TNPEAMETY SBISIOTCS BaXHBIM  (hakTopowm,
CMOCOOCTBYIOIIMM MHIMBUAYaAIN3alUK 00yYeHHs U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXIy TMpernojaBarejleM M OOydYalolMMCS WHBIMWIAOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MO)KHOCTSIMU 3710POBBSI.

7. IlepeyeHb MH(OPMANMUOHHBIX TEXHOJIOTHI, NCNOJIb3yeMbIX NPH OCYLIECTBJICHUU
00pa3oBaTe/ILHOIO NpoUecca MO0 JMCUUILIHHE (MOAYJII0).

7.1 llepeyenb UHGOPMALMOHHBIX TEXHOJIOTHIA.

- Hcnonb3oBaHue 3MEKTPOHHBIX MIPE3EHTAIHMH TP MPOBEICHUH JICKIIMOHHBIX 3aHSATHH.

- Hcnonp3oBanne OJICKTPOHHBIX Hpe3eHTaHHﬁ Opu  3alUTC HWHAWBUAYAJIBHBIX
AKCIIEPUMEHTAIBHBIX 3a/1a4.

7.2 IlepeyeHb HeOOXOAMMOI0 MIPOrPAMMHOI0 o0ecledeHHs:

- Microsoft Windows

- Microsoft Office

8. MarepunajabHo-TexHu4eckass 0a3a, HeoOXoauMasi /Il  OCYLIECTBJICHUS
o0pa3oBaTeJbHOIO NpoLecca Mo JUCHHUILINHE (MOLYJII0)

MaTepI/IaJILHO-TGXHI/ILIeCKOG obecreueHue JAUCIHUITIITNHBI

Ne Bug pabot
(MOJTyJIsT) ¥ OCHAIIEHHOCTh

1. JlaGoparopHble 3aHATHA | YueOHast ayJUTOpus IJIs IPOBEACHUS 3aHATHI J1aOOPaTOPHOTO
THIa, YKOMIUIEKTOBAHHAS CTICIIUAIN3NPOBAHHON MEOEIbIO,
BBITSDKHOM CHCTEMOM BEHTUJISAIIUHM, MEJIOBOM JOCKOM,
CpeACTBaMHU MOXKapHOW OE30MaCHOCTH U OKa3aHHUs IEPBOM
MEIUITUHCKOM MOMOIIH, Ta00paTOpHBIM 00OPYIOBAHUEM: BECHI
TEXHOXMMUYECKHE, MIEKTPUICCKUE TUTUTKU, HAOOPHI
XMMUYECKOM MOCY/Ibl U pEaKTHBOB, BO/SIHbIE OaHU, BAKYYMHBIE
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HAacOChl, TEPMOMETPbI, MATHUTHBIE MELIAIKHU C TTOJIOTPEBOM
MM-135H «Tarnepy», pH- metp «Oxcnept-001-3.04%,
cnektpodorometp B-1100 SKOBBIO, nabopatopHslit
nctoynuk nutanusa [IPODGKUII B5-71/1M, Bechl
ananutndyeckue Adventurer Pro AV114C (aynuropuu 439¢ u
430c).

2. CaMmocTrosaTennLHast
pabota

[Tomenienue st CaMOCTOATENBLHOM pabOTHI, OCHAIICHHOE
KOMILIEKTOM yueOHOU MeOeu, KOMIBIOTEPHO TEXHUKOM C
BO3MOKHOCTBIO MOAKIIOUEHUS K ceTu «HTepHEeT» 1
oOecrieueHHas IOCTYTIOM B JIEKTPOHHYIO HH(OPMAIIMOHHO-
o0pa3oBaTeNbHYIO cpelly YHUBepcuTeTa, (ayautopus 431c).

I'pynnoBeie (MHOUBUAYaATbHBIE) KOHCymbTamuu (ayautopus 425c, 416c), Texymui
KOHTponb (ayautopust 439c) U mpoMexyTouHas aTTecTalus NPOBOIATCS B ayJUTOPHUSIX B
COOTBETCTBHH C pacnucanuem (aymuropus 425¢, 416¢).
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