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1. CtpykTypa u o01masi TpyA0eMKOCTb THCIHIIIHHBI

OO0r11ast TpyI0eMKOCTb AUCIMITIMHBI COCTABIIACT 5 3aueTHBIX eauHuIl (180 yacos).

Ounas ¢popma oOyueHHs 3aounas popma oOyyeHHS

Kypc 1 -
Cemectp 1 -
Jlexiun 36 -
[IpakTHueckue (cemuHapckue) 18 -
3aHSTHS

JlaGopaTopHble 3aHATHS 36 -
Koncynbranum - -
HTOrO ayAMTOPHBIX 3aHATUN 90 -
CamocrosiTenpHas padoTta 54 -
Kypcosast pabora - -

dopMa KOHTPOIIA

DK3aMeH Ok3ameH 36 -
3auer - -
OO0111e€ KOIMYECTBO YaCcOB 180 -

2. llean ocBOEHUS TUCHMILIUHBI:

[IpenoaBanye AUCHUIUIMHBI «XUMHS» MpEAycMaTpuBaeT (GOPMHUPOBaHUE W PA3BUTHE
3HAaHUW, YMEHHI W HaBBIKOB MO (yHIAMEHTAIBHBIM TEOPETHYECKHM U SKCIEPUMEHTAIbHBIM
OCHOBaM OO, HEOPraHNYECKOH M OPraHMYECKOW XUMHHM M WX TPUMEHEHHUE ISl PeHICHUs
KOHKPETHBIX MPAKTHUYECKUX 3aad4 B OOJACTH TEXHOJOTUM U KOHCTPYHUPOBAHHUS IIBEHHBIX
A3CITHH.

JlanHast ~ OUCHMIUIMHA  CIIOCOOCTBYET  BBIpaOOTKE y  CTyIeHTa HHTepeca K
HCCHGHOB&TGHBCKOﬁ JCSATCIIBHOCTU H HpI/IMeHeHI/IIO HOJ'IyLIeHHBIX 3HaHHI>'I HpI/I BBITIOJTHCHU N
KYPCOBBIX U BBIITYCKHBIX KBaJU()UKAIIMOHHBIX padoT.

N3ydyenne naHHOW AMCUMIIIMHBI CIYXKHUT TIOJTOTOBKOW CTylIeHTa K Oyaymiei
npoecCHOHANBPHOM JAEITeTbHOCTH B 00JACTSIX — HAYYHO-HCCIEAOBATEIbCKONH W MPOEKTHOU

(nm3aifHepcKoil) coraacHo NpoeCCUOHATIBHBIM CTaHAApTaM:
21 Jlerkasi ¥ TEKCTWILHAS MPOMBIIIJIEHHOCTH

[Tpodeccuonanbubiit cranaapt 21.002 «/luszaitHep neTckoit oJexasl U 00yBU», YTBEPKACHHBIN
npukazoM MuHHUCTEpCTBa Tpya U colranbHOM 3amuThl Poccuiickoit denepanun ot 4 nekaOps
2014 1. Ne 974 u (3apeructpupoBaH MuHuctepcrBoM roctuuuu Poccuiickoit @enepaunn 17
nexabpst 2014 1., perucrpanmonubii Ne 35251) ¢ u3MEHEHHSIMHU, BHECEHHBIMH IpUKa3aMHU
MunnctepcTBa Tpyaa U conuanbHou 3amuThl Poccuiickoit deneparuu ot 12 gexabps 2016 r. No
727u (3apeructpupoBan MunucrepctBoM tocturinu Poccutickoit @eneparuu 13 suBaps 2017 r.,
peructpauoHHbIN Ne 45230).

33 CepBuc, okazaHue ycJayr HaceJeHUI0 (TOProBJisi, TeXHHYeCKoe 00C/Ty:KUBAHUE, PEMOHT,
MpeaoCcTABIEHHE MEPCOHATBHBIX YCIYT, YCJIYTH TOCTENPUUMCTBA, 00IIECTBEHHOE MUTAHHE

U 1p.)

ITpodeccuonanbublit cranaapt 33.016 «MoaenupoBaHie U KOHCTPYUPOBaHUE IIBEHHBIX,
TPUKOTAXKHBIX, MEXOBBIX, KOJKaHBIX M3/IEJINN IO MHANBUAYAIBHBIM 3aKa3aM», YTBEPKICHHBII
prKa30M MUHUCTEPCTBA Tpy/la U colManbHOM 3amuThl Poccuiickoit denepanuu ot 24 nekadps

3




2015 r. Ne 1124 1 (3apeructpupoBad MunucrepctsoM roctuiuu Pocculickoit @enepauun 26
ssaBaps 2016 r., peructpannonubiii Ne 40792).

OCHOBHBIMH 3aJavYyaMi JUCIHUIIJINHBI ABJISAIOTCH:

e (QopmupoBaHuE TBOpPYECKH paboOTalOUIMX OakalaBpOB C Pa3BUTHIM HAY4YHBIM
MBIIIJICHHEM, 00J1a/laloluX He0OXOIMMBIM 3allacoM 3HaHHUM B 00JacTH 0o0IIell XuMum,
CIOCOOHBIX MCIOJIb30BaTh TCOPETHUECKUE 3HAHUS TPU PEUIICHUH MPAKTUYCCKUX 3aJad,
MPOSIBIISAS ITPU 3TOM CaMOCTOSITEIBHOCTh U HHUIIMATHBY;

e (opmupoBaHue y CTYJCHTOB 3HAHUI O BAXKHEUIITNX XUMHUYECKUX 3aKOHAX U TCOPHSIX;

®  BJAQJCHUE YMEHHUSIMH MMPOBOJAUTH XUMUUYECKUM IKCIIEPUMEHT, TPOU3BOAUTH PacUyeThl Ha
OCHOBE XUMHUYECKUX POPMYI U YPaBHEHUN XUMHUECKUX PEaKIIU;

e (QopmMupoBaHWE HABHLIKOB IO MPUMEHEHUWIO IMOJYUYCHHBIX 3HAHWHA i1 OOBSICHEHUS
Pa3HOOOPA3HBIX XUMHYECKHX SIBJICHUN M CBOMCTB BEIIECTB, /ISl OLEHKH POJIM XUMUU B
Pa3BUTUHU COBPEMEHHBIX TEXHOJOTHUM U MOJTYYEHUU HOBBIX MAaTEPHAJIOB;

®  yMEHHE NPUMEHSTH OJIYYCHHbIC 3HAHUS 1)1 0€30M1aCHOTO MCIIOJIb30BAHUS BEILIECTB U
MaTepUaIoB B MOBCEAHEBHOM KU3HU U MPEIYIPEIKICHUS SBICHUN, HAHOCAIIUX BPEJl
3I0POBBIO YEJIOBEKY U OKpPYKarOLIEH cpelie.

3. Mecto aucuumiimubl B ctpykrype OITOII 6akanaBpuara
Bb.1. 0.07. O6s3aTenpHas yacTh 6y10Ka 1.

JUis u3ydeHHs] NUCUUIUIMHBI «XUMHS» HEOOXOIUMBI 3HAHUS, YMEHHS M HAaBBIKH,
chopMuUpOBaHHBIE B TIPOLIECCE HU3YYCHUS AMCIUIUIMH IIKOJIBHBIX KypcoB: «MaTemaTukay,
«Duzukay, «XUuMUI».

TpeboBaHust K «BXOJHBIM» 3HAHUSAM, YMEHHUSM M TOTOBHOCTSIM OOY4YaroIIErocs Mpu
OCBOCHHUH JUCITUILINHBI « X HMHUS:

3HaTh:

1) OCHOBBI XMMUYECKON HayKH Kak 00JJACTH COBPEMEHHOTO €CTECTBO3HAHUS, XUMHUECKUX
[IPEBPALLIEHUI HEOPIraHUYECKUX U OPTraHUYECKUX BELIECTB, KAK OCHOBBI MHOTMX SIBJICHUM KUBOUN
Y HEeXXUBOUW MIPUPOJIBI; YTIyOJIeHUE MPEACTaBICHUN 0 MaTepruaIbHOM €IMHCTBE MUPA.

YMeTh:

1) caMOCTOATENHHO OMpEenessaTh eI CBOETO OOy4YeHUs, CTaBUTh U (POPMYITUPOBATH IS
ce0s1 HOBBIC 3a/1auu B yueOe U MO3HABATEIbHOMN JESITeIbHOCTH, Pa3BUBATh MOTHUBBI U UHTEPECHI
CBOEM IO3HABATEIbHOM ACATEIbHOCTH;

2) yCTaHABJIMBATH CBSI3M MEXKIY peaTbHO HAOIIOJACMBIMU XUMHUYCCKUMH SIBJICHUSIMH WU
MPOLIECCaMH, TMPOUCXOJSAIIUMUA B MHKPOMHUPE, OOBSICHATH MPUYMHBI MHOTOOOpPA3uUsl BEIECTB,
3aBHCUMOCTh UX CBOMCTB OT COCTaBa M CTPOCHMS, a TAKKE 3aBUCUMOCTb MPUMEHEHHS BEILIECTB
OT UX CBOICTB;

3) wucmonb30BaTh  WHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIC  TEXHOJIOTUH,  aKTUBHO
MOJIb30BATHCS CIIPABOYHBIMU MaTepUATaMU U yUYEOHOU JTUTEPaTypOi MO XHUMHH.

Baaners:

1) ocHOBaMM XMMHUYECKOH TI'PaMOTHOCTH: CIIOCOOHOCTHIO aHAJIM3UPOBATh U OOBEKTHBHO
OLIEHUBATh )KU3HEHHBIE CUTYAIMH, CBSI3aHHBIC C XMMHEH, HaBbIKaMU 0€3011acHOr0 0OpalleHus ¢
BEIIECTBAMM, MHCIIOJIb3yEeMbIMH B T[IOBCEJHEBHOW JKU3HU; YMEHHEM aHaJlU3UpOBaTb U
IUIAHUPOBATh OJKOJIOTUYECKH Oe30MacHoe TIOBEACHHE B IENAX COXPAHEHUS 370pOBbs U
OKpYKaloIleu Cpeibl;

2) mnpeACTaBICHUAMU O 3HAYEHWU XHMHUYECKOH HayKd B PpELIEHUH COBPEMEHHBIX



AKOJIOTMYECKUX MPOOJIeM, B TOM YHCIE B MPEIOTBPAIICHUN TEXHOTCHHBIX M JKOJIOTHYECKHUX
KaracTpod;

3) mepBOHAYAIBHBIMU CHUCTEMATH3UPOBAHHBIMH TPEACTABICHUSIMU O BEHIECTBAX, HX
MPEBpALICHUSIX U IMPAKTUYECKOM MPUMEHEHHH, MOHSATHHHBIM anmaparoM U CHUMBOJIUYECKUM
SI3BIKOM XHUMUH;

4) yCTHOW ¥ MUCHMEHHOM PEeYbl0, MOHOJIOTHYECKON KOHTEKCTHON PEUbIo.

Jucuunnmuaa «XuMUS» HMEET JIOTHYECKYH) U COJEpKaTeIbHO-METOANYECKYIO
B3aMMOCBSI3b C MOCJICAYIOIUMH JUCHUIUIMHAMUA U TMPAKTHKaMH Y4eOHOTO IUIaHa, a MUMEHHO:
«®Dusnkay, «be30MacHOCTh KU3HEACATENBHOCTH», «IKoJorusa», «Marepuansl A U3LAEIAN
JIETKOM TPOMBIIUICHHOCTH M KOH(EKIHOHUPOBaHUE», «TEeXHONOTUS W3JEIUN  JIeTKOM
IIPOMBILUIEHHOCTHY, «MarepuaaoBeicHUE B IPOU3BOACTBE IIBEHHBIX U3/IETUN».

N3ydyenne nanHOW y4eOHOU AVCIMILIMHBI SBIISETCS MOATOTOBKOW CTyJAeHTa K Oymymiei
npodeccHoHaNbHOM  AESATETbHOCTH  —  HAy4YHO-HCCIENOBATEIbCKOM U MPOEKTHOU
(nu3aiinepckoit).

[Ipu ocBOCHNM TaHHOW JUCIUTUIMHBI 00YYAIOMUNACA CMOXKET MPOJAEMOHCTPUPOBATH
(uacTuuHo) cienyromiue 06o01eHHbIe TpynoBbie GyHkIHU (OTD) u Tpynosbie hyHkuuu (TD):

Kon u naumenoBanue | OO60OIICHHBIE TPYIOBBIC TpynoBbie pyHKIIMM
pohecCuoHaIbHOTO byHKIUU
CTaHJapTa
Kon HaumenoBanue HaumenoBanue Kon
21.002 B [IpoBenenue UccnenoBanue Hyx 1, B/02.6
[TpodeccuonanbHbIit HPEANPOCKTHBIX HOKETaHUM 1
cranjapt «J{uzaiinep JU3aAHEPCKHUX MPEANOYTEHUMN
JIETCKOM OJICK/IbI U HCCIIe-I0BaHUM 110 noTpeduTenelt (nereu u
00yBU» 3Ha9MMBIM JUIs poaurenei),
saKasimKa - MPEIBSIBISIEMBIX K
norpeduTenei IM3aiiHy JETCKOM
fapamMeTpam OJIEXKIbI ¥ O0YBH. B/04.6
Odopmiienne pe3yabTaToB
HCCIEA0BaHUN U
¢dbopmupoBaHue
MPEIIOKEHUH O
HarpaBJIeHUsAX padoT Mo
CO3/IaHUIO
MoJieei/KOMIeK Ui
JETCKOM 01€K/Ibl U OOYBH.
C Co3nanue [MpoexktupoBanwe C/01.6
MOZIeTIel/KoI- MOJTHOTO BU3YyaJIbHOTO
JEKIMHA AETCKOM o0pasa u cTus,
OOCXK bl N O6YBI/I KOHCTPYKTUBHBIX
pelIeHu HOBBIX
CE30HHBIX,
TEeMaTHYECKUX, POJIEBBIX
MO/IeJICH/KOJIeKIIN I C/02.6
JETCKON OBl U
00yBH.
KonctpyupoBanue
0e30IacHBIX, YIOOHBIX,
(YHKIIMOHAIBHBIX,




HNPaKTUYHBIX U

3CTETHYHBIX C/03.6
MOJIEIICH/KOJITIEKITHA
JETCKON OJIeKIbl U
o0yBH.
H3roroBnenue n C/04.6
anpooanus
IKCIIEPUMEHTATHHBIX
Mojienieit (OTBITHBIX
00pasIon).
Monudukanus u
JopaboTKa
CYLIECTBYIOIIUX
MOJIEIICH/KOJITIEKITHA
J€TCKON OJIeKIbl U
00yBH.
33.016 BrimosHeHme Pa3paboTka C/03.6
[IpodeccuonanbHbIit KOMIUIEKCa pabOT B | KOHCTPYKIIHMA
cTaHaapT MpoIecCe  PEMOHTA | JAM3AHHEPCKUX H
«MojenupoBaHue U WIA  W3TOTOBJICHHUS | DKCKIFO3UBHBIX
KOHCTPYHUPOBaHHE AU3aUHEPCKUX " IBCUHBIX,
[IBEHHBIX, SKCKITFO3UBHBIX TPUKOTAXKHBIX,
TPUKOTAKHBIX, HIBEHHBIX, MEXOBBIX, KOJKAHBIX CJ/04.6
MEXOBBIX, KOKAHBIX TPUKOTAXKHBIX, U3JENIUNA Pa3InIHOTO
M3eITHI 110 MEXOBbIX, KOJKAHBIX | aCCOPTHMEHTA.
WH THBHTYATEHBIM W3MIeNMA pa3inyHoro | Packpoii au3aitHepCKuX
3AKA3AMY ACCOPTHMCHTA N0 | M OKCKIIIO3MBHBIX
WHIWBUIYAIbHBIM IIBEHHBIX, C/06.6
3aKa3am TPUKOTAXKHBIX,

MEXOBBIX, KOJKaHBIX
U3JENIAN PA3IIMYHOrO
aCCOPTUMEHTA.
Opranuzanusi AesiTeNbHOCTU
MOPTHBIX IO PEMOHTY HJIN
MOLIHMBY TU3aHHEPCKUX U
9KCKJIFO3UBHBIX LIBEHHBIX,
TPUKOTAKHBIX, MEXOBBIX,
KOXKaHBIX M3JIEIUN
Pa3IMYHOTO ACCOPTUMEHTA.

4, Tpeﬁonaﬂml K pe3yJibTartaM 0CBOCHUSA TUCHUIIIIMHBI

B pesysnbrare w3ydeHHs JaHHOW TUCIMIUIMHBI CTYJICHT (HOPMUPYET U JIEMOHCTPUPYET
cieayonme odoumenpogeccuoHalIbHbIe KOMIETEHIHN:

OIIK-1

Cnocoben MNPUMCHATb CCTCCTBCHHOHAYYHBIC H 06LI_ICI/IH)KCHepHLIC 3HaHHA,

MCTOAbI MATEMATHYCCKOI'0 aHajlin3a W MOIACIUPOBAHHUA B HpO(I)CCCHOHaHLHOﬁ

ACATCIIBHOCTHU




Oﬁmenpoq)eccnonanbﬂble KOMIIETCHIHH BBINYCKHUKOB U HHAUKATOPBI UX TOCTUKCHUSA

Kateropust o0menpodec- Koa n nHaumeHoBaHmne Koa n HaumeHoOBaHNe HHANKATOPA
CHOHAJIBHBIX o0menpodeccHOHAIBLHOT JOCTHIKEHU S
KOMIIeTeHIIUit KOMIIETEeHIUU o0menpogeccHoOHAIbHOT

KOMIIeTeHIIUH
AnanmuTtHyeckoe OIIK-1. Criocoben HNOIIK-1.1.
MBIIIJICHUEC IMPUMCHSITDb 3HaTh: 001acTu CCTCCTBCHHOHAYYHBIX
€CTECTBEHHOHAYYHbBIE U U OOIIEHHKEHEPHBIX 3HAHUM, METO/IBI
OOLICMH)KEHEPHBIE 3HAHMSI, | MATEeMAaTUYECKOTO aHajIH3a U
METOAbI MAaTEMATHYICCKOI'O MOJCIUPOBaHUA, UCITIOJIb3YEMBIC B
aHaJIM3a U MOJICJIMPOBAHMS B | TPO(hECCUOHATIBHOMN 1EATEIbHOCTH
npoeccuoHaIbHON KOHCTPYKTOPA U3JAETUN JETKON
JIeSATEIIbHOCTH MIPOMBIIIJIEHHOCTH
HNOIIK-1.2.

YMeTb: BBIACIATE U3
€CTECTBCHHOHAYYHBIX U
OOIIEeMH)KEHEPHBIX 3HAHNHN, H3BECTHBIX
METO0B MaTEMATHYECKOIO aHAIN3a U
MOJIeJINPOBaHUs, TpeOyeMble B
POEKTUPOBAHUU U IIPOU3BOJICTBE
OJIeXK/1bI, 00YBH, KOXKIraJlaHTEepEH,
aKCceccyapoB, U3/ICNIUN U3 KOXKH U MeXa
HNOIIK-1.3.

Baagernb: HaBBIKAMU
COBEPIIICHCTBOBAHUS MPOIECCOB
MPOEKTUPOBAHUS U MPOU3BOJICTBA
OJIeXk/1bI, 00YBH, KOXKIraJlaHTEpEH,
aKceccyaposB, U3/IeJIUN U3 KOXKU U MeXa
Ha OCHOBE €CTECTBEHHOHAYYHBIX U
OOIIeMH)KEHEPHBIX 3HAHUH, U3BECTHBIX
METOJI0B MATEMATUUECKOr0 aHAJIN3a 1
MOJIETTUPOBAHUS

cDOpMI/IpOBaHI/Ie YKa3aHHbIX KOMIETCHIIMA MO AUCIUIUIMHE CBSA3aHO C o0macTaMu

npoeccuoHaNbHOM e TeIbHOCTH BBITYCKHUKA OakanaBpuaTa:

1.

21 Jlerkasi ¥ TEKCTWILHAS MPOMBIIIJIEHHOCTH

[Mpodeccnonansubiit  cranmapt 21.002 «/luzaiiHep neTckod omexabl U 0OyBHY,
YTBEPKICHHBIA NPHUKa30M MUHHCTEPCTBA TpyJa U COLUAIBbHOW 3aliuThl Poccuiickoin
Oenepanun ot 4 nekadbps 2014 r. Ne 974 H.

33 CepBuc, 0ka3aHue YCJIYI HaceJIeHUIO (TOProBJisl, TEXHMYeCKoe 00C/IyKUBaHUe,
PEMOHT, TMpeJoCTaBJIeHHe TMEePCOHAJNbHBIX YCJIYIr, YCJIYIH TOCTepMUMCTBA,
001ecTBeHHOE MUTAHUE U TIP.)

[Tpodeccuonanphsiif crangapt 33.016 «MoaenupoBaHre U KOHCTPYUPOBAHHE IIBEHHBIX,
TPUKOTAKHBIX, MEXOBBIX, KOXKaHBIX MW3ACIUN 1O WHAMBUIYAJIbHBIM 3aKazam»,
YTBEPKJICHHBI NPHKa30M MUHHCTEpPCTBA TPyAa M COLMAIBHOM 3amuThl Poccuiickoin
Oenepanun ot 24 nexadpst 2015 . No 1124 1.

B PE3YyIbTaTC OCBOCHUA AUCHHUIIMHBI «XHUMHUS CTYACHT HOJI?KCH:

3narp (OIIK-1):
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[enu u 33724y TUCIUTUIMHBI « XUMHUS», TyTH U CIIOCOOBI X PEIICHUSI.

Posnb 1 3HaYeHHE XMMHUYECKUX METOJIOB B MPAKTUUECKOU NESATEIbHOCTH.

OcHoBHbIE pazzebl XUMUU. OCHOBHBIE MOHATUS U METOAbI TOW TUCUUILTUHBI.

OcHOBHBIE 3TaIlbl Pa3BUTHSI XUMUH, €€ COBPEMEHHOE COCTOSIHUE.

CBsI3b  CBOMCTB COEJMHEHUM C TIOJIOKEHHEM COCTABJSIOIIUX WX DJIEMEHTOB B
Ilepuoanueckoii cucteme xumuyeckux snemeHToB .M. Menneneena.

OCHOBBI TEOPUH CTPOEHHUS HEOPraHWYECKHX M OPraHMYECKUX BEIIECTB U XUMHUYECKOM
CBSI3H.

OCHOBBI XUMHYECKON TEPMOAMHAMUKHI U TEPMOXUMUHU.

Xumuyeckoe U (a3oBoe paBHOBECHE.

TepMmoMHaMUUECKHE CBOMCTBA PAaCTBOPOB HEDJIEKTPOIUTOB M OCOOCHHOCTH PACTBOPOB
3JIEKTPOJIUTOB.

DIIEKTPOAHBIE MPOIIECCHI U OKUCITUTEIHLHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA BEIIECTB.

OCHOBBI XMMHUYECKON KUHETHKH U KaTalu3a.

OCHOBBI COBPEMEHHOT'O YYEHHS O IUCIIEPCHOM COCTOSIHUM BEILIECTBA.

OCHOBBI KaYECTBEHHOT'O U KOJIMYECTBEHHOT'O aHAIIM3A.

OCHOBHBIE CBOMCTBA XUMUYECKUX IJIEMEHTOB U UX COCIMHECHUMN.

OcHOBHBIE THUIBI HEOPraHUYECKHMX M OPraHWYeCKHX COCIUHEHHI, UX COBPEMEHHYIO
HOMEHKJIATYpYy.

OcHOBHBIE KJIaCChl OPTAaHUYECKUX COSAMHEHUN U X CBOICTBA.

OcHOBHBIE MpaBWJIa OXPaHbI TPyAAa U TEXHUKH OE30MACHOCTH MpU paboTe B XUMHUYECKOM
1a00paTOpPHUH.

Ymets (OIIK-1):

CamocrosTenbHO paboTaTh ¢ y4eOHOM U CIPAaBOYHOM IUTEPATypOl O XMMUHU.

IIpaBHUIBHO UCIIOJIB30BaTh HOMEHKJIATYPY HEOPIaHUYECKUX U OPIraHUYECKUX COCIUHEHUN.
ITosb30BaThCs OCHOBHBIMM PEAKTUBAMU, PACTBOPUTEISIMHU, XUMUYECKON TIOCY 0.

I'oTOBUTE pacTBOPHI C 33JaHHON KOHIEHTPALMEN paCTBOPEHHBIX BEILIECTB.

PaccuuTbiBaTh ~ OCHOBHBIE  PHEPreTHUECKHUE  XapaKTEPUCTUKH  (PU3MKO-XMMHUYECKHUX
IIPOLIECCOB.

Baagers (OITK-1):

OCHOBHBIMU IIPUEMaMH U TEXHUKOW BBIMOIHEHUS 3KCIIEPUMEHTOB, UMETh HAaBBIKH pabOTHI C
($U3UKO-XMMHYECKUMHU TPUOOpaMU U YCTaHOBKaMHU.

HaBbikamMu 00paOOTKH pPE3yNbTAaTOB SKCHEPUMEHTa U (OPMYIMPOBAHUS MPAKTUYECKUX
BBIBOJIOB.

OOmmM CpeiCTBOM KOHTPOJsSL SIBISIETCS BBEJCHHAs B YHUBEPCUTETE OaJJIbHO-

peUTHHrOBas cHucTeMa OLEHKH YCIIEBAEMOCTH CTYIEHTOB CIELUAINTeTa M HaIllpaBJICHUN
OakanaBpuara.

IIpu npoBeneHNH y4eOHBIX 3aHATUH oOecHeunMBaeTCd pa3BUTHE Y OOY4YaIOUIMXCS

HaBBIKOB KOMaHJHON pPa0OThl, MEXINYHOCTHOM KOMMYHHUKAllMW, NPHUHITHUS PpELICHUH,
JUAEPCKUX KadyecTB. [lJIg 3TOro UCcmoib3yercs MPOBEIEHNE NHTEPAKTUBHBIX JIEKLIUHN, TPYNIIOBBIX
}II/ICKyCCI/II\/’I, POJIEBBIX UT'P, a4 TAKKE MAaTECPpHUAJIIBI HA OCHOBE PE3YJIbTATOB HAYYHBIX HCCHG}IOBaHI/Iﬁ,
B TOM YHCJIE€ C YYETOM pETHOHAJBHBIX OCOOEHHOCTEH NpoecCHOHATBHON esITeIbHOCTH
BBIITYCKHUKOB U MOTPEOHOCTEN paboTonaTeneu.






5. Conepxxanue u y4eOHO-MeTOAUYECKAS] KAPTA QU CHUIINHbBI

Ta6anna 5.1
Homep HanmenoBanue Tem (BOnpocos), G —— CamocrosiTenshast pagora DopmbI KonuuyectBo | JIuteparty
HexeIH M3y4aeMbIX N0 JaHHOH crynenron KOHTPOJISA 027108 pa
AUCUHUILTHHE
Jex. | Tipax. | Jia6. Coneprxanue Yacer min | max
O0uag xumMusa
CoBpeMeHHasT  HOMEHKJIATypa
OcHoOBHbIE 3aKOHBI H IOHSITHS HEOPTraHMYECKUX COCTUHECHHIA.
1-2 XUMHHT CoBpeMeHHasi  KJIaCCH(DUKAIHSI
CoBpeMEHHOE coepKaHUE MOHITHIM: OCHOBHBIX KJIacCOB
aToM, MOJIEKYJIa, JIEMEHT, IIPOCTOE U HEOPraHMYECKUX COCTUHEHHH.
CIIOYKHOE BEII[ECTRBO. Merobt MerTo/bl TIOJTy4YEeHUs] OKCHIIOB, Koncnexkr, [1]- 8],
ONpEeNETICHUs] U pacyeTa aTOMHBIX, 4 2 KHCIIOT, OCHOBAHHI U COJIEN. 2 YCTHBIH 01poc, 0 2 [12]- [15]
MOJIEKYJISIPHBIX, (POPMYJIBHBIX Macc, Ousnyeckue M XUMHUYECKHE TECTHPOBaHHE
MoJIsl. 3aKOH TIOCTOSIHCTBA COCTaBa. CBOWCTBA  OKCHJOB, KHCIOT,
3aKOH KpaTHBIX OTHOIIEHHUI. 3aKoH OCHOBAaHMM U COJIEH.
ABorazpo. ['a30BbIe 3aKOHBI. Pemienne 3agauy mo Temam:
Th wu npaBuiaa paGorel B «OCHOBHBIE 3aKOHBI XUMHH»,
XHMHUYECKOH JabopaTopuu. «MaccoBast  gons», «BpiBox
[locyna, 06opyioBaHue, peakTHBBI. (bopMyI1 coearHEHUI.
OCHOBBI HEOPraHMYeCKOM 1
1-2 OpPraHUYecKoil XMMUMN Mecto BOJIOPO/JIa B
MIEPUOIUYECKOMN cucreMme.
Bopopoa u ero coegunenus. Coenunenus BOZOpOIa c Koncnexr,
2 2 METAUIAaMH M HEMeTaJlIaMH. 2 YCTHBIH OIPOC, 0 2 [1]- [8],
JlaGopaTopHast padora Ne 1*. Bona u ee cBoiictBa. AHOMaNUK MpoBepKa 11/3, [12]- [15]
[lony4yenune Bogopona u n3yyeHue Boxbl. Ilepokcnn Bonopona. TECTHPOBaHHE
€ro XUMHUYeCKUX CBOUCTB. [lepokcun
BOJIOPOJIA U €r0 CBOMCTBA.
JKBHBAJICHT BelllecTBA IToHsATHS: PKBUBAJICHT 3J€MEHTA
3 3aKkoH SKBUBAJICHTOB. Pacuer u BEIIECTBA, ¢akTop
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MOH}IpHOﬁ MaccChI OKBHBAJICHTA
IMPOCTBIX MW  CJIOKHBIX  BCHICCTB.

OKBHBAJICHTHOCTH, MOJISIpHas
Macca OKBHBAJICHTA, 3aKOH

[1]- [8].

Pemenue 3agau u ynpaskHeHHUH. SKBUBAJICHTOB. Koncmexr, [12]- [15]

JlaGopaTopHnast padora Ne 1. Pacuer MOJISIPHOM Macchl YCTHBIN 0IIPOC,

OCHOBHBIE KJIACCHI XUMUYECKHX 9KBUBAJICHTA OKCHJIOB, IIPOBEPKa A/3,

COCIIMHEHMI: OKCHUIIbI, KUCIIOTHI, OCHOBaHWH, KHCIOT, COJIEH, TECTHPOBaHHE

OCHOBAaHHUSI, COJIH. OKHCIIUTENEH,

BOCCTaHOBUTEIEN.
Pemenne 3amad mo Temam:
«I["a30BbIe 3aKOHBIY.
CTtpoenne aroma CocraBnenue 3NEKTPOHHBIX
4 CocTtaB aTOMOB. ATOMHBIE CHEKTPBI. dbopMyn W  pacmpeneneHue Koncnexr,

VpaBuenne Ilnanka. Iloctynater ANEKTPOHOB ~ TI0  OpOHTANIsM YCTHBIi OIpoc, [1]- 8],

bopa. VYpaBuenue gae  bpoiins. 3JICMCHTOB 1-3 MIEPHOIOB IpoBEpKa J1/3, [12]- [15]

KBaHTOBO-MeXaHUYECKHE [lepuonnyeckoi CUCTEMBL. TECTUPOBAHUE

NPEACTaBICHUS O CTPOCHUH aTOMa. Pemenne 3amau no ypaBHEHUSIM
XUMHUYECKUX PEaKILIMil.

Oo6uan XapaKkTepucTHKA U [Tonoxenne B TEPUOTUICCKOM

3-4 CBOICTBA S-3J1€MEHTOB-METAJLIOB CUCTEME, CTPOCHHE W pasMep

JlaGopaTopuast padora Ne 2*. aTOMOB, PacHpOCTPaHEHHOCTH B

IlesouHbIE METAIIIBL U UX npupoze. Illenounsle meTaybl

coequHeHWsA. Maraui, KaJIbIHi, U HUX COCAUHEHUS, MOJIyYECHHE Koncmekr,

Oapuii 1 UX COCTUHEHUSI. CBOWCTBA. Baxueiimne YCTHBIN OIpocC, [1]- 8],
COCIMHEHUS Oepuutns u poBeEpKa J1/3. [12]- [15]
marnus.  llenoyHozemenbHbIE OdopmiieHne
METaJIbI, X OKCH/IBI, mab. pad Nel™*.

THAPOKCUIBI, comr. JKecTKOCThb TectupoBanue.
BoJbl. buonormueckass  poJib
HaTpHsl, Kauus, Mar"usi W
KaJbLusl.
KBanToBble Ync/Ia U )1eKTPOHHBIE CocraBnenne AJIEKTPOHHBIX
) CTPYKTYPHI aTOMOB dopMyn W pacrpeleneHue

OcobenHoctu 3aI0JTHEHUS SIIEKTPOHOB MO  OpOHUTAISIM

JJIEKTPOHAMH ATOMHBIX OpOHUTANEH. 3JIEMEHTOB 4-6 MepUOJIOB Koncnexr,

[punuun [Maynu. [pasmia XyHma u [leproanueckoit CUCTEMBI. YCTHBIH onpoc, [1]- [8],

Kneukosckoro. s-, p-, d- um f- Pemenune 3agad no ypaBHEHUSIM odopmieHne [12]- [15]

JJIEMEHTBl W WX PAacCHOJ0KEHHE B XUMHYECKUX PEAKLHUH. na0. paboThl,

MEPUOJIMUECKON CUCTEME. poBepKa 11/3,

JlabopaTopHass padora Ne 2. TECTUPOBAHUE

PactBopHI. [TpuroroBnenue
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pacTBOpOB 3a7aHHOMN
KOHIIEHTPAIIH.

Iepuonnyeckuii 3aKoH U Crioco0Osr BBIpKEHHS
6 3JIEKTPOHHAsI CTPYKTYpPa aTOMOB KOHIICHTpaLNH pacTBOPOB.
Tlepuonnueckuii 3aKOH u Pemenue 3amauy.
MepUoUYECKasi CUCTEMa 3JIEMEHTOB ITepuognueckuit  3axkon JI.U.
J.N. MenneneeBa. Mecto 3ieMeHTa MeHngeneeBa U €ro TPakTOBKA
B TIEPUOINYECKON CHCTEME KakK ero Ha OCHOBE KBaHTOBO-
rJaBHeMIas XapaKTepUCTUKA. MEXaHUYECKOMH TeopUHU Koncnexr,
Pa3mepbr aTOMOB M HMOHOB. DHEprus CTPOCHHS aTOMOB. YCTHBIH O1poc, [1]- [8],
WOHU3AIIUY U CPOJICTBO K AJICKTPOHY. Crtpykrypa TIEPUOAUYCCKOM IpoBepKa Ji/3, [12]- [15]
DNEeKTPOOTPHUIATETHHOCTD. CHUCTEMBI XUMHYECKUX TECTUPOBaHHE
JIIEMEHTOB.
[Tepuoanueckuit XapakTep
W3MEHEHUs]  CBOMCTB aTOMOB
AJIEMEHTOB, U VX COSAMHEHUH.
O01as XxapakTepUCTUKA U [Tonoxenue B MEpUOANMUCCKOM
5-6 cBoiicTBa d-3JIeMEHTOB CHUCTEME, CTPOCHHE U pa3Mep
d-Daementsi I, 11, 111 u IV rpynm. aToMoB. du3nyecKue CBOMCTBA.
JlagopaTopHas padoTa Ne 3*. Crenenu OKHUCTICHUS.
Menpb, cepedpo U UX COSUHEHUS. 3aKOHOMEPHOCTH B HM3MEHEHUU Koncrmexr,
IuHK, KagMuH, pTyTh U UX CBOMCTB NPOCTHIX BEIIECTB U YCTHBIH 0npoc,
COCJIMHEHHUSI. COeMHEHUH  d-3J1eMEHTOB B MIPOBEPKa 11/3. [1]- 8],
mepuogax W rpymmax.  d- Odopmitenre [12]- [15]
DneMeHTHI KaK nab. pad Ne2*.
KOMIUTIEKCOO0pa30BaTem. TectupoBanue.
KommiaekcHbie COEIMHEHUS
Meau, cepebpa ©  IMHKA.
Toxcuueckue CBOICTBa
COCIMHEHUH KaAMHUs U PTYTH.
XuMnueckasi CBs3b U XapakTepUCTUKH KOBAJIEHTHOM
7 CTpOeHHne MOJIEKYJT CBSI3U: DHEPTHs, TMPOYHOCTE,
XuMHUecKasi CBsI3b M BaJCHTHOCTb. MOJISIPHOCTB, reoMeTpus, Koncmexr,
DBOJTHONHUS NpeCTaBICHHI 0 HachIaeMocTh. JIokanm3arus, YCTHBIi OIpoc, [1]- 8],
XUMHAYECKOH CBSI3M W BAJICHTHOCTH. JIeJTOKaNTN3alys, THOPHIU3AIINS, odopmieHne [12]- [15]
KBanToBOMexaHn4yeckne TEOPHHU: 0- U T- cBsA3bIBaHMe. JloHOpHO- na0. paboThl,
CIIMHOBAs TEopHs, TEOPHS aKLENTOpHAasl, METAIUIMYECKas U MpoBEpKa 1/3,
BajeHTHbIX cBszed (BC), Tteopus BOJOpOAHAs  CBs3U. VoOHHas TECTHUPOBAHUE

MOJIEKYJISIpHBIX — opOutaneir  (MO).
Tunet XUMHUYECKOHN CBSI3U.

CBA3b, €€  XapaKTEpUCTHKH.
IonspusyeMocThb u
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KoBasneHTHast CBA3b C TOYKH 3pEHUS
teopuit BC u MO.

JlaGopaTopHnasi padora Ne 3.
DJEeKTPOIUTHYECKAs] AUCCOLUALIUS B
pacTBOpax HIIEKTPOIIUTOB.
Konnykromerpus. Peakuuu nonHoro
oOMeHa.

MOJISIPU3YIOIIee JieicTBUE
HOHOB.
CtpykrypHBIE (pOpPMYIIEL.

KommiekcHble coeanHeHUS

Teopust 3IEKTPOTUTHIECKON

8 OcHoBHBIE MIOJIOKEHUS JUCCOLMAIINH JIEKTPOJIUTOB.
KOOPAWHAIMOHHON TEOpHH MexaHHU3M MIPOIIECCOB
Bepnepa: Howmenknartypa JIACCOLMAlU MOJIEKYJI
KOOPAMHALMOHHBIX COCAMHEHHH. 3JIEKTPOJIUTOB.
Tunuynsie Nonnele paBHOBECHS B
KOMITIeKcooOpazoBarenu. DakTopsl, pacTBopax 3JEKTPOJIHUTOB. Koncmexr,
OTIPEICIISIONIHE CIOCOOHOCTD Peakiuu nonHoro oomeHa, YCTHBII OIpocC, [1]- 8],
aTOMOB W WOHOB BBICTYNaTh B MPOTEKAOLINE B BOAHBIX IIpOBEpKa 1/3, [12]- [15]
KadecTBE KOMILUIEKCO00pa3oBaTesl. pacTBopax. TECTHPOBaHHE
Tunuuneie JIMTaHbI. Xenarnl.
IloBenenue KOMILIEKCHBIX CoBpeMeHHas TeOpHsl CTPOCHHUS
COEJIMHEHU I B pacTBopax: KOMIUIEKCHBIX COEIMHEHUH.
JTUCCOITHAITHS, JTaOUIBLHOCTD, Tumner u Homenkiatypa KC.
WHEPTHOCTb. ITpupona XUMHUYECKOH CBSI3H B
KC. Iuccommanms KC B
BOJIHBIX PacTBOpax.
Koncrantsl oOpa3oBaHus u
HecTorkocTu KC. MeTtonsl
nosryuenust KC.
d-Daements1 V, VI, VII u VIII DJIeMEHTHI TOATPYII BaHAIHUA,
7-8 rpynn XpoMa M MapraHia oOmas
JlaGopaTopHast pagora Ne 4*, XapaKTEPHUCTHUKA, CBOMWCTBA
XpoMm u ero coequHeHUs. MapraHeir OKCHJIOB M THIPOKCHIIOB B
u ero coeanHeHus. XKeneso, KoOanbT, 3aBHCUMOCTH ~ OT  CTENeHHU
HUKEJb U UX COCANHEHHUS. OKHCIICHHUS 3JIEMEHTOB. Koncmexr, [1]- [8],
Coemunennst  xpoma  (IID), YCTHBIH Onpoc, [12]- [15]
XpOMATBI u JIUXPOMATHI. MIpOBEPKa J1/3.
OxucnurensHas AKTHUBHOCTb Odopmiienue
COCTMHECHUMA XpoMma (VD). nab. pad No3*,
Baxwueiiine COCIMHEHHUS TectupoBaHue.
Maprasua. OxucnurenbHas
AKTUBHOCTD nepMaHraHara
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Kajgdsg B  3aBUCHUMOCTH  OT
KHCJIOTHOCTH CPEIbl. DJIECMEHTHI
CeMeMcTBa JKejle3a, CBOMCTBA
MPOCTBIX  BEMIECTB M HX
COCTUHCHUH.

9 1 PYBEKHAS ATTECTALIUSA ITonroroska k 1 pyOGexxHoH Kommnerorepnoe o5 [1]- [8],
aTTecTalnuu TECTHPOBaHHE [12]- [15]
OcCHOBHBIE 3aKOHOMEPHOCTH CocraBreHue ypaBHeHUI
9 NMPOTEKAHUS XHMUYECKHX PeaKuuii XMMHYECKHUX PEaKIuii B
Xumnueckas cucrema. [lonsarue o MOJIEKYJIIPHOM, HOHHOU U
TEPMOJTUHAMUYECKUX (QYHKLIHUIX: COKpAIlleHHO! HOHHOM (opme.
BHYTPEHHSISI SHEPTHSI, SHTAJIBITHS, Pemenne 3agad o ypaBHEHUSIM
SHTPOIHSL, H300apHO- XMUMHUYECKHX PEAKIHH C
M30TEPMUYECKUN ¥ H30XOPHO- y4acTHEM BEUICCTB,
M30TEPMHUIECKUI MOTECHIHAIIBI. HaXOISAIINXCS B PACTBOPE.
W3menenne sueprumn ['n60ca u
HaIlpaBJIeHHE MPOTEKaHHs OCHOBHBIE TOHATHS Koncnexr, 2 [1]- 8],
XUMUYeCKUX peakuuii. CTangapTHEIE XMUMHUYECKON TEPMOJMHAMUKH. YCTHBIN OTpOC, [12]- [15]
TEIJI0TA, SHTPOIHS M SHEPTHS Tepmonuaamudeckue GyHKIHN poBepKa 11/3,
I'n60ca oOpazoBaHMsI BEMIECTRA. COCTOSIHUS CUCTEMBI. odopmieHne
DK30- U SHJOTEPMHUYUECKUE PEAKIINH. [epBoe, BTOpOE U TpETHE nab. paboThl,
3akoH ['ecca 1 pacyeT TEIIOBBIX Hayaja TepPMOJMHAMHKH M UX TECTUPOBAHHE
3} pexTOB XUMUIECKIX PEaKIIH. HNpUMEHEHHE.
OCHOBBI TEPMOXUMUH U
JladopaTtopHas paGora Ne 4. CIIOCOOBI pacyeTa TEIJIOBBIX
KomrutekcHbie coeTMHeHHSI. 3} }exToB XUMUIECKIX
peaKiui.
CkopocTh XHUMHY€ECKOii peakuun OCHOBHBIE MPEJICTABIICHUS
10 I'oMo- 1 reTeporeHHbIe peaKuuu. XUMUYECKON KUHETUKHU:
3akoH neiictBust Macc. DaKkTopsl, MIPOCTHIE U CIIOXKHBIE PEAKLIUH,
OTIPEISIISIONIHE CKOPOCTh TOMOT'CHHBIC 1 T€TEPOreHHbIC
XuUMH4eckoit peaknuu. Koncranra pEaKIu, CKOPOCTh XUMHUECKHIX
cKkopocTu. MHOrocTaauifHbie peaKLuid.
nporiecchl. [Topsamox u MoJIeKyISIPHOCTD U MOPAIOK Komncrexr, [1]- [8],
MOJIEKYJISIPHOCTh peaknuii. Biausaue peakiuu. 3aKoH JIEHCTBYFOIIIX YCTHBIN OTpOC, 1 [12]- [15]
TeMIIepaTypsl Ha CKOPOCTh Macc AJ1s1 MPOCTBIX TOMOT€HHBIX MpoBEpKa 1/3,
XUMH4eckoil peakuuu. [IpaBuiio peakuuii. KoHctanTa ckopocTr TECTHPOBaHHE

Bant-T'odda. [IpeacraBnenne o
TEOPUH AKTUBHBIX CTOJKHOBEHHH.
OHeprus akTUBalMK. Y paBHEHUE

peakmun. 3aBUCUMOCTh
CKOPOCTH PEaKIUH OT
TeMIeparypsl. MexaHusm
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Appennyca. Katanus. [Tonarue o
MEXaHU3ME KaTATUTUYECKUX
peaKuuu.

XUMHAYECKHUX PEaKIni. DHEpTrHs
AKTUBAIIMN PEAKIIHH.
VYpaBuenue Appenuyca.

BrinonHeHue ynpaxHeHUi 1o
teMme: «KommuiekcHbie
COEJIMHEHMSD.

O0uas xapakTepucTHKA P-

[TonoxxeHue B NEPUOIUUECKOU

9-10 | snementoB VIl u VI rpynm. CHUCTEMEe, CTpPOSHHE U pa3Mmep
I'asiorensl, Kucaopoa, cepa aTOMOB, PacIpOCTPAaHEHHOCTH B
JlagopaTopHas padoTa Ne 5*. MpUpOIE. lanorenst KaK Koncmexr,
XUMHUYECKHE CBOWCTBA IaJIOTCHOB, OKHCIIUTEIH. YCTHBII OIpocC, [1]- 8],
Kkucaopoaa u cepbl. CoeTMHEHUS Kucnopoaconepxarue MIPOBEpPKa J1/3. [12]- [15]
CEpHL. COCIIMHEHHUS raJoreHoB. Odopmnenue
Kucnopon B mpuponme, 030H, 1ab. pad Nod*.
okcuapl U ruapokcunpl. Cepa u TectupoBanue.
€e COEIMHCHHUS: CEpPOBOJIOPO/I,
CYIb(HIBI, OKCUJIBI, KUCIIOTHI.
XuMH4YecKoe paBHOBECHE H €ro CocTosHNE XUMHUYECKOTO
11 cMeleHne paBHOBeECHS.
OO6parumbie U HEOOpaTHMBIE 3aKoH JIEUCTBYIOIMINUX MacC JJIs
XMMHYECKHE TIPOIIECCHI. XMMHYECKOTO PaBHOBECHSI.
XWMHYECKOe paBHOBECHE: KoHcTaHTHI paBHOBECHS U Koncnexkr,
KoncranTa paBHoBecusi. CMenieHue CIOCOOBI MX pacueTa. YCTHBIN OIpOC,
XUMHUYECKOro paBHOBecus. [IpuHIHI [MpuHIUI CMeIIeHHs HpoBepKa J1/3, [1]- 6],
Jle lllatenne—bpayHa. paBHOBecHs U (paKTOpBHI, odopmieHue [10]- [15]
JladopaTopHas paGora Ne 5. BITUSIIONINE HA €T0 CMEIICHHE. na0. paboThl,
XUMHUYECKOE paBHOBECHE. BrinosiHeHWe ynpakKHEHUH 10 TECTUPOBAHUE
CmMenieHne XuMHYECKOT0 TeMe «OCHOBBI ~XUMHYECKOU
paBHOBECHS. KUHETHKI.
Jucnepcublie cuctembl. O0mas Cycnensun. OMyIIbCHH.
12 XapaKTepHCTHKA H CBOICTBA JInodpobHbIe 1 MModuIbHEIE
pacTBopoB JIUCTICPCHBIC CHCTEMBI.
VcTHHHBIE U KOJIJIOUIHBIE PACTBOPBI. Y CTOHYMBOCTD U KOAryJisiliys B Koncnekr,
I'pyboaucriepcHble CHCTEMBI. JUCIIEPCHBIX CHCTEMAX. YCTHBIH o1poc, [1]- [6],
PactBOopuMocTh BemecTB. CiocoObl PactBopenue kak puznko- MpoBEpKa 1/3, [10]- [15]
BBIPKEHHS COCTaBa PACTBOPOB: XUMUAYECKUH mpoliecc. TECTHPOBaHHE

MaccoBad A0Jis1, MOJIAPHOCTD,
HOPMAJIbHOCTbH, MOJISITIBHOCTD,

H3MeHeHNe SHTAIIBIINNA U
SHTPOIINHU ITPU PACTBOPCHUHU
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MoJsipHast nois. KoinmuratuBHeie
CBOIICTBA MICATFHBIX PACTBOPOB:
3aKkoH Paynsi, kpuockonus u
30yJIMOCKOTHSA, OCMOTHYECKOE
JIaBJICHHE.

BemecTB. ConbBaTamus.
Oco0blIe CBOMCTBA BOABI KaK

PacTBOPUTEIIS.
BelnonHenue ynpaxHEHUM IO
TeMe: «CMmerenue

XUMHUYCCKOI'O paBHOBCCHSD).

Oo0mas xapakTepuCTHKA P-

[Tonoxxenue B TNEPUOIUYECKOU

11-12 | anemeHTOB V rpynnsbl. CHUCTEME, CTPOEHHE U pa3Mep
A3ot u docdop. aTOMOB, PacCIpPOCTPAHEHHOCTH B
JlaGopaTopuast pagora Ne 6*. MIpHUpPOIE. Aszor u ero
XWUMHUYECKHE CBOWCTBA COCAMHEHHN COCIMHEHUS: HUTPUBI, aMMHAK,
azota u ocdopa. KHCIIOPOTHBIC COCTUHECHUS
azoTa. Crenuduka
B3aUMOJICUCTBUS a30THOU Koncnexr,
KHCIOTBI C  MeTalaMd | YCTHBII OIpocC, [1]- [6],
HeMeTayuiaM.  Hurtpatel,  ux TpoBepKa J1/3. [10]- [15]
TEepMHUYECKast YCTOMYUBOCTD. Odopmnenue
Buonoruueckast ponb  aszora. nab. pab No5*.
AnnoTponHble  MOIU(UKAITIU TectupoBanue
docdopa. XUMUYECKHEe
cBoiictBa (ocdopa. DochuH.
Docdopusle KHCIIOTBI.
®docdarsl, UX pacTBOPUMOCTD U
THPOJIU3.
PacTBOpBI 2J1€KTPOJIUTOB OCHOBHBIE TOHATHS Y4YEHHUS O
13 ONEKTpONUTHYECKasT TUCCOLUALUS. pactBopax. Teopus mnpouecca
Mexanuzm JIUCCOLMAIUN pactBopenus .M. Menzeneesa.
lmapatanuss HWOHOB B pacTBOpe. TepmoarHaMHUKa nporiecca
OcHOBaHMS M KHCJIOTBL C TOYKHU pactBopenus. KomnuraruBHble
3pEHHS TEOPHUU DIEKTPOIUTUYECKOM CBOWCTBA PacTBOPOB TBEPIBIX
Jqucconuanyi. KHCIOTHO-OCHOBHOM BEIIECTB B XKHUIKOCTSIX. Koncrmexr, [1]- 6],
XapakTep JIUCCOLUAINN OcobenHnoctu BOJTHBIX YCTHBIN OIpoC, [10]- [15]
THIPOKCUIOB B 3aBUCHMOCTH OT pacTBOpOB  BJIEKTPOJIMTOB, HX MpoBEpKa 1/3,
TIOJIOXKEHUS JIIEMEHTOB B KOJIJTMTATHBHBIE CBOMCTBA. odopmieHne
nepuoueckoil cucreme. CHIIBHBIC Teopuss pacTBOPOB  CHIILHBIX nab. paboThl,
u ciabble snekTponuThl. CreneHb 3IIEKTPOJIUTOB. Teopust TECTHPOBaHHE
JIICCOTIAAIH AIIEKTPOITUTOB. pacTBOpoB cabbIx
®DaKTophl, ONpEICNSIONINe CTENCHb AIIEKTPOJIUTOB.
JMCCOLHALHH. OcHoBHBIE Teopuss KHCIOT W OCHOBaHHWH

NPpCACTABJICHUA  TCOPHUHU  CHUJIBHBIX

Bpencrena-Jloypu.
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3IEKTPOJIUTOB. Konnenrparms
MOHOB B pAacTBOpE M AaKTHBHOCTH.
PaBHOBecue B pacTBOpax ClIaObIX
3JEKTPOJIUTOB. Koncranra
JIACCOITMAITIN. 3aKOH pa30aBIICHHUS.
Teopuss KUCIOT W  OCHOBaHUU
bpencrena-Jloypu.

Jlad. pabdora Ne6. ['maponn3 coeid.
Onpenenenne BenwunHel pH B
pacTBoOpax CoJieH.

IIpousBenenue pacTBOPUMOCTH,

[IpousBenenue pacTBOPUMOCTU

14 aucconuanus Boabl u pH MaJOpacTBOPUMBIX
I'maposans couseit 3JIEKTPOJIUTOB.

TpynHOpacTBOPUMBIE AJIEKTPOIUTHI. Nonunzanus BOJIBI 51
PaBHOBecue Mexay ocagkoM U BOJOPOJHBIN MIOKa3aTellb.
HACBIILICHHBIM PacTBOPOM. BydepHbie pacTBOpHI.
[IpousBenenue pacTBOPUMOCTH. Pacuer BenuuunHbl pH B BOAHBIX Koncmexr,
VYcnoBusi 00pa3oBaHus OcajKa U €ro pacTBOpax CHIBHBIX M CJIa0bIX YCTHBIi OIpoc, [1]- 6],
pactBopeHus. Jlucconuars BOBI. 3JIEKTPOJIUTOB. MIpOBEpKa 1/3, [10]- [15]
HNonnoe IIPOU3BECHUE BOJBL. I'unpoinns conei. TECTUPOBaHUE
Bopopoansiii nokazareinb. [loHatue
0 Oy¢epnbix pactBopax. OOMeHHBIE CocraBnenue ypaBHEHUI
peaKknuu MeXJy HOHaMHU B pacTBOpeE. peakuuMii THApOIM3a CONeH B
O6mue YCIIOBUS MIPOTEKaHUS MOJIEKYJIADHOH W HOHHOM
peakuuu oOMeHa B pacTBOpax dopme.
ANIEKTPOJINTOB. VOHHBIE ypaBHEHHUS.
T'mpponus COJIEH. Mexanusm
TUJIPOJIN3A. MonekynsipHbie u
WOHHBIE  YpPaBHEHHs  THAPOJIN3A
comeii. CremeHb W  KOHCTaHTa
THJIPOJIN3A.
OO0mas xapakTepuCTHKA P- IlonoxxeHne B mEpHOANYECKOU

13-14 | anemenToB l11 - IV rpynn. bop, CUCTEME, CTPOEHUE U pasMep
AJTIOMUHUIA, YIJIepoa, KPeMHMI. aTOMOB, PaCIIPOCTPAHEHHOCTH B Koncnexr,
JlabopaTopHasi padora Ne 7*. pUpO/IE. Crpykrypa u YCTHBIH OIpoc, [1]- 6],
XUMHUYECKHE CBOWCTBA COCAMHEHHUN CBOWCTBA  AJJIOTPONMHUYECKUX MIpOBEPKa 11/3. [10]- [15]
Oopa, aTFOMUHMS, YIIIepoa U Moau(UKaIun yriepoaa. Odopmienue
KPEMHHS. Kucnopomusie COCTMHCHUS J1a0. pab Ne6*,

yriepozaa u KPEMHHUSL. TectupoBanue.

VYronpHas u KPEMHUCBLIC
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KHUCJIOTHI, KapOOHATEHI,
CUJIUKATHI. bop u €ero
COCIIMHEHUS. ATIOMUHUI U €ro
coequHeHMs.  AMQOTEpHOCTD
OKCHa u THIPOKCHIA
anromMuHus. [wnponus  cosei
ATFOMUHMSL.

OCHOBBI JIEKTPOXUMMH.

Penokc-moreHIMansl M OLIEHKA

15 DJ1eKTPOAHbIE MOTEHIIHAJIBI HaIpaBJICHUS u TTOJTHOTBI

CreneHb OKHCIICHUSL. MPOTEKaHUS OKHCITUTEIBHO-

OKHUCIUTETHHO-BOCCTAHOBUTEIIHHEIE BOCCTAaHOBUTEJBHBIX  PEaKLHUH. Koncmexr,

peaxiun (OBP). Baxxneiimme 3aBUCHMOCTD MEXITY YCTHBIH Ompoc,

OKHCJIUTENIA U BOCCTAaHOBUTEIIH. BEJIMYUHAMU penokc- odopmiieHuE [1]- [6],

OKHUCITUTETLHO-BOCCTAHOBUTEIIHHBIH MOTEHIINATIOB cUcTeM u nal. paboThl, [10]- [15]

(penokc-) moternman. CraHgapTHBIS n3MeHeHHeM »SHeprum [mOOca. IIpoBepKa /3,

PEOKC-TIOTEHLIMAIIBI U CIIOCOOBI NX ITon6op OKHCIIHUTENEH U TECTHPOBaHHE

onpeaeneHus. Bogopoanslit BOCCTAaHOBUTEJEH C  y4YETOM

ANEKTPOA. DINEKTPOXUMHUUECKHUH PsIIT CTaHJApTHBIX penoKc-

HaIpsDKEHUI METAJUIOB. Y paBHEHUE MOTEHIUAJIOB.

HepHcra.

JlabopaTopHas paGora Ne 7.

OKuCIUTENHHO-BOCCTAHOBUTEIILHbIE

peaKuuu.

OxucanTeabHO- OKuCINTETHHO-
16 BOCCTAHOBHUTEJIbHbIE PEAKIIUU BOCCTAaHOBUTEJIHLHBIC CBOMCTBA

MerTona 31eKTpoHHOTO OajiaHca 1 3JIEMEHTOB U X COCIMHEHUH B

METOJI MTOyPEaKInii. 3aBUCHUMOCTH OT X TTOJIOKEHHS
B [Iepuonnueckoii cucreme
3JIEMEHTOB U CTENCHU Koncmexr,
OKMCIIEHHs 3JIEMEHTOB B YCTHBIH ompoc, [1]- 6],
COCIMHEHHSIX. oopmiieHune [10]- [15]
Baxuelume oKucIuTen u na0. paboThI,
BOCCTaHOBUTEJIH. MpoBEpKa 1/3,
Knaccudukanus oKuCIUTENHHO- TECTUPOBAHHE

BOCCTaHOBUTEIBHBIX PEAKITHI.
Cocrasnenue ypaaenuit OBP,
MPOTEKAIOUINX B PacTBOPE,
METOJIOM HOHHO-3JIEKTPOHHOTO
Oananca.

OcHOBHbBIC KJI1aCChbl

18




15-16

OCHOBHBIE KJIACCHI OPraHUYeCKHX
coeAMHEeHUu

OpTraHUYEeCKHUX COEJIMHEHUI:
YTIEBOIOPOAbI (HACHIIIEHHBIE U

BricTymienue ¢

2 2 HEHACHILICHHBIE, 2 JOKJIaJIOM. [9]- [11]
apoMaTH4ecKue, Odopmnenue
KHCIIOPOICOICPKAIIINE 1ab. pad No7*,
OpraHUYecKHUe COCIAMHEHHS TectupoBanue.
(criupTel, (eHONBI, adbICTUABI,
KETOHBI, KapOOHOBBIE KHCIIOTHI,
adups), aMUHEI,
AMHHOKHUCIIOTBI, YTTICBOJIBI.
BelnonHenye ynpaxHeHUAN 110
17-18 | CpoiicTBa U moJjiyueHue OpPraHUYECKOW XHMUHU. BricTymuenue ¢
OpraHUYecKHX coeTnHeHHuI 4 5 4 [Ipencrasnenue u 3ammTa JOKJIaZIOM. 3
JIOKJIa/1a TI0 OPraHuYeCKUM 4 Odopmnenue [9]- [11]
COEIMHEHSIM YTIIepo/Ia. nab. paboTHI,
TECTUPOBAHHE
18 2 PYBEKHAS ATTECTALIUA [MoxroroBka k 2 pyOeKHOM 2 Kommbrotepraoe o5
aTTecTaluu TECTUPOBaHHE [1]- [15]
HUTOI'oO 36 18 36 54 100
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6. OOpa3oBare/ibHbIE TEXHOJIOTHHI

Jlekiuu, Jnexnuu-Oeceapl, NPAKTHUYCCKHUE 3aHATHSA, CaMOCTOATEIbHas paboTa CTYACHTOB
(IOoKJIAIBI, IPE3CHTALIHH ).

HJ’IH AOCTHXKCHUSA IINIAHUPYEMBIX PE3YJIbTAaTOB O6y‘IeHI/IH, B JUCHHUIIIIMHC «be3onacHoCTh
KUBHCACATCIIbHOCTHU UCIOJIB3YHOTCA Pa3JINIHLIC O6paSOBaTeJILHBIC TCXHOJIOTHH:

1. Ungopmayuonno-passusarowue mexnonrocuy, HANpPaBICHHbIE HA OBJaJEHHE OOJIBIINM
3aracoMm 3HaHHi, 3alIOMUHaHNE U CBOOOHOE OTIEPUPOBAHUE UMH.
Hcnonb3yeTcss JNeKIUOHHO-CEMHUHAPCKUNA METOJ, CaMOCTOSATEIbHOE H3Y4YEHHE JIUTEpaTyphl,

MMPUMCHCHNC HOBBIX I/IH(l)OpMaI_II/IOHHBIX TEXHOJIOTHI 11 CaMOCTOATCIBHOI'O ITOIIOJITHCHUA 3HaHHI>i,
BKJIFOYas UCIIOJIb30BAHNEC TEXHUYCCKUX U 3JICKTPOHHBIX CPCACTB I/IH(i)OpMaLII/II/I.

2. [eamenvHocmHble  NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHOIO02UU, HAIPABICHHBIE Ha
dbopMupoBaHue cucteMbl NPOGECCHOHATBHBIX MNPAKTHUYECKUX YMEHHM TNpU TMOATOTOBKE K
MPAKTUYCCKAM  3aHATHSAM,  OOCCIICYMBAIONIAM  BO3MOXHOCTh  KA4eCTBEHHO  BBHITIOJHSATH
pohecCHOHANBHYIO J1eATEIbHOCTb.

Hcnonp3yercs aHanu3, CpaBHEHHUE METOJIOB UCCIIEI0OBaHUi, BRIOOp METO/1a, B 3aBUCUMOCTHU OT

00BEKTa HCCIICAOBAaHMS B KOHKPETHOW NPOHM3BOJICTBCHHON CUTYallMM W €ro IMpaKTHYecKas
peanu3anusi.

3. Paszsusarowue  npobieMHO-OPUEHMUPOBAHHbIE — MEXHONO2UY,  HANpaBICHHBIE  HA
dbopMHpOBaHUE U PAa3BUTHE MPOOJEMHOIO MBILIUIEHUS, MBICIUTEIBHON aKTUBHOCTH, CIIOCOOHOCTU
poOJIEMHO MBICIUTH, BUJETh U (POPMYIHPOBATH MPOOIEMBI, BHIOMPATh CIIOCOOBI M CPECTBA IS UX
peLeHHMs.

Hcnonb3yroTest BUAbI Npo0IEeMHOr0 00y4eHUs: OCBEIIEHNE OCHOBHBIX ITP0o0OJeM 0€30MacHOCTH

KHU3HEEATEIbHOCTH  Ha  JIEKUUAX, Y4eOHble JUCKYCCHH, KOJIJIGKTHBHAs  MbICIUTEIbHAsS
JESTEIbHOCTh B TPYIINAaX IMpPU BBIIOJIHEHUU IOMCKOBBIX padoOT, pellieHue 3a7ad MOBBIIIEHHON
cinoxHocTU. Ilpu 3TOM HCMONB3yIOTCS MEpBble TpPU YPOBHS (M3 YETHIPEX) CIOXKHOCTH M
CaMOCTOSITENIbHOCTH: MPOOJIEMHOE M3JI0KEHHE y4eOHOro MaTepuaia IMpenojiaBaTeleM; CO3JaHHe
npenojaBaTesieM NpoOJIEMHBIX CHUTyallud, a oOy4yaemble BMECTE€ C HHUM BKIIOYAIOTCS B UX
paspelieHue; MpernoaaBaTellb JUIIb CO3/1aeT MPOOJEMHYIO CUTYAllUIO, a pa3peliarT e€ o0yyaeMble
B XOJI€ CAMOCTOATEIbHON JESTEIbHOCTH.

4. Jluunocmmno-opuenmupogannvle mexHoao2uu o0Oyuenus, oOecleUyrBaloIlue B XOje
y4eOHOT0 MpoIecca YUeT Pa3IMuHbIX CIIOCOOHOCTEH 00ydaeMbIX, CO3/ITaHNe HEOOXOUMBIX YCIOBUH
JUTSL pa3BUTHS MX WHIUBUAYATbHBIX CIOCOOHOCTEH, pa3BUTHE aKTMBHOCTH JIMYHOCTU B y4eOHOM
nporecce. JIMYHOCTHO-OPUEHTUPOBAHHBIC TEXHOJOTUH OOYYEHHUS pEaM3yloTCsS B pe3yJbTaTe
WHAVBUAYAIbHOTO OOIIEHHUS TMIpernojaBaTelis W CTYACHTa TPH  BBIIOJHEHUH JIOMAIIIHUX
HHIUBHUIYAJIbHBIX SaI[aHHﬁ, PCIICHNHU OJIMMIIMAHBIX 3a/1a4, Ha COKCHCACIbHBIX KOHCYJIbTAllUAX.

WHHOBaMOHHBIE CIIOCOOBI W METOJIbI, HCIOJIb3yeMble B 00pa30BaTEIbLHOM IpOIIECcCe,
OCHOBaHBI Ha MCITOJIH30BAaHUN COBPEMEHHBIX JOCTIKCHUM HAyKH U HMH(POPMAIIMOHHBIX TEXHOJIOTHH.
HampaBnensl Ha TOBBIIIEHHWE KadeCTBa TMOJATOTOBKH IMYTEM Pa3BUTHUSA y CTYACHTOB TBOPYECKHX
CIIOCOOHOCTEN W CaMOCTOSTENHHOCTH (METOJBI MPOOIEMHOTO0 OOYyUYeHHs, HCCIEeI0BATEbCKIE
METOJIbI, TPEHUHTOBBbIE (HDOPMBI, PEHTHHTOBBIE CHCTEMbI OOY4YEHHS M KOHTPOIS 3HAHUWA U Jp.).
Hauenenbl Ha akTHBHU3aLMIO TBOPUYECKOTO MOTEHIMATIA U CAMOCTOSTEIbHOCTH CTYIAEHTOB U MOTYT
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peann30BbIBaTbC Ha 0a3e WHHOBALMOHHBIX CTPYKTYp (HayuyHbIX J1aDOpaTOpHii, IICHTOB,
NPENIPUATHIA U OpraHu3alMi u ap.).

B mporecce oOyueHHs HCIOIB3YIOTCS WHTEPAKTUBHBIC METOIbI OOYUCHHS: TBOPUYCCKUE
3amanus, pa3paboTka MPOeKTOB, paboTa B MajbIX IPYIIAX, HUCCICIOBATEIBCKUI METO 00YydCHUS,
ACJIOBLIC U POJICBBIC UTPBI, KPYTJILIC CTOJIbI, AUCITYThI, CCMHUHAPHI.

Tpa,I[I/IL[I/IOHHBIC JICKIIMHU 1 na60paTopHLIe 3aHATHUA IPOBOJAATCS B (bopMe C UCIIOJIb30BAHUECM
COBPCMCHHBIX HHTCPAKTHUBHBIX TEXHOJIOTHiA.

HCKHI/IH'I{I/I&HOI‘ — COACpKaHUEC IIOAACTCA 4YEPE3 CCPUI0O BOIIPOCOB, HAa KOTOPBIC CTYACHT
JOJIDKEH OTBEYATh HEMMOCPEACTBEHHO B XOA€ JICKIINHU.

OnnaiiH-ceMUHap — Pa3HOBHIHOCTh BEO-KOH(EPEHIIMH, MPOBEICHUE OHJIAWH-BCTPEY HWJIU
npe3eHTauuil yepe3 MHTEpHET B pekuMe peaabHOro BpemMeHu. Kaxaplii h3 y4aCTHUKOB HaXOJIUTCS
Y CBOCTO KOMIIBKOTEPA (Cpe,Z[CTBa CB}ISI/I), a CBA3b MCXKAY HHUMU IMOAACPIKUBACTCA YCPE3 I/IHTepHeT
MOCPCACTBOM 3arpyKacmMoro IpuiIoXCHUA, YCTAHOBJICHHOI'O HAa KOMIIBIOTCPEC KAXKAOTO yJaCTHHKA
(Zoom, Meet, Skype u ap.)

Buneokondepennuss — ceanc BupeokoHdepenucBszu (BKC) — 3rto  TexHomorus
WHTEPAKTHBHOTO B3aMMOJCHCTBHSI JIBYX W 00Jiee yJ4acCTHHKOB 00pa3oBaTEILHOTO TpoIecca s
oOMeHa nHpopMaIUeil B peaIbHOM PeKUME BPEMEHHU.

TexHonorust  3JIEKTPOHHOTO  00ydeHus  (peayiu3yercss IpU  IMOMOIIM  3JIEKTPOHHOMN
oOpazoBarenbHoil cpenpl COI'Y mpu wucnonszoBanuu pecypcoB OBC, mnpu mnposeneHuun
ABTOMATHU3UPOBAHHOI'O TECCTUPOBAHUA U T. I[.).

Hcronp3ytoTcest 0aIbHO-PEHTHHIOBAs CHCTEMA OIEHKH 3HAHHUM, TEXHOJOTHH C IPHUMEHEHHEM
JTUCTaHIIHOHHOTO 00y4yeHus Ha maatdopme «Moodley http://dist-edu.nosu.

IIpumeyanus:

1. Bce Buabl yueOHOM pabOThl MOTYT MPOBOJAUTHCSA AUCTAHLMOHHO HA OCHOBAHHUM JIOKAJIBbHBIX
HOPMATHBHBIX aKTOB.

2. B mensx peammsanuy  WHAWBUAYAIBHOTO  TOAXOJAa K  OOYYEHHIO  CTYIEHTOB,
OCYIIECTBIISAIOMINX Y4eOHBIH Mpolecc M0 WHIAMBUAYaIbHOH TpPAacKTOPHHM B paMKax
WHIUWBHUIYAJIBbHOT'O pa60qer0 IJ1aHa, HN3Y4YCHUC ]IaHHOﬁ JUCIHUITIINHBI MOXKET
OCYIIECTBIIAThCS Yepe3 HHIAMBUIyaIbHbIC KOHCYIbTAIIMM MPEMoJaBaTelsi OYHO, B YaChl
KOHCYJIbTAIMiA, IO 3JIEKTPOHHOW ToYTe, a Takke ¢ wucnojib3oBanueM Cisco Webex,
miaropMbl  UCTaHIMOHHOTO oOyueHus Moodle, nuuHblii kaOuWHET CTyAeHTa Ha caiite
COr'Y, apyrux snemento JUOC COT'Y.

7. YueOHO-MeTOAMYECKOE 00ecnieYeHHe CAMOCTOSITeIbHON PadoThI
7.1. Ilesan caMOCTOATEIBbHOM PadOThI

CamocTtosTenpHas paboTa OOydaromuxcs SIBISIETCS OJHUM U3 BHUAOB YYEOHBIX 3aHSITHM.
CamocrosiTenbHas paboTa MPOBOIUTCS C LIETBIO:
® cHUCTEMaTH3allMd M 3aKPEeIUJICHHs MONYUYEHHBIX TEOPETUYECKUX 3HAHUU M MPAKTHYECKHUX
YMEHHI 00YJaroIuXCsl CTYACHTOB;

21


http://dist-edu.nosu/

e  yruyOneHUs W pacIIUPEHUS TEOPETUUECKUX 3HAHMIA,

e (QopmMupoBaHUS YMEHHMH HCIOIB30BaTh HOPMATHBHYIO, IPaBOBYIO, CIIPABOYHYIO
JIOKYMEHTAIUIO U CHeHaIbHYIO JTUTepaTypy;

e (QopMUpOBaHUS CAMOCTOSITEIILHOCTH MBIIIJICHUS, CIOCOOHOCTEH K CamMOpa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHUIO ¥ CAMOPEATTU3allNN;

®  Pa3BUTHS UCCIIEIOBATEILCKUX YMEHUM.

CaMmocrosTenbHas paboTa 00y4aromuxcs OCYHIECTBISIETC HAa MPOTSHDKEHUU U3Y4YEeHHs BCeil
JTUCITUTIMHBI B COOTBETCTBHHM C YTBEPXKJICHHON B y4eOHOM IUIAHE TPYJOEMKOCTHIO (IJII OYHOU
dbopmbl 00ydeHHs 63 Yaca) U COCTOUT H3:

e paboOThl CTYACHTOB C JICKIIMOHHBIMH MaT€pUalaMd, TIOMCKA M aHalIHW3a JINTePATYPHBIX
JTAHHBIX M JICKTPOHHBIX HCTOYHUKOB MH(OPMAIIUU TI0 33/IaHHOU TEME;
e odopmieHUs T1a0OPATOPHBIX PadOT;
e  BBHINOJIHCHHMS 3aJ[aHUH JJI1 caMocTosITeNbHOM padoTel B DMMOC COI'Y;
®  H3y4YCHUS TEOPETUUYECKOTO MaTepHalia JJisi MOJATOTOBKH K MPAKTUICCKUM H
71a00paTOPHBIM 3AHITHUSIM;
pelleHus] PaCYETHBIX 3a/1a4;
BBITMIOJTHEHHS] XUMUYECKHUX YIIPAKHEHUN MO0 TeMe 3aHATHUS;
paboThI ¢ TECTaMU U BONIPOCAMU I CAMOIIPOBEPKHU;
MOJTOTOBKHU JIOKJIAJIOB, pedepara 1 Mpe3eHTaUH;
MOJTOTOBKU K PYOSKHBIM aTTECTAIUSAM U 9K3aMEHY.

Tembl 1 GOpPMBI BHEAYAUTOPHOM CaMOCTOSITEIBHOM PabOTHI, €€ TPYA0EMKOCTh CO/IEpIKATCS B
pasnene 5, Tabu. 5.1.
CamocrosTenbHas paboTa CTYAEHTOB JOJDKHA COOTBETCTBOBATH 0ojiee TINTyOOKOMY YCBOCHMIO
U3y4aeMoro Kypca, (GOpPMHPOBATh HABBIKM HCCIEIOBATEIIbCKOM pabOThl W OPHEHTHPOBATH
CTY/ICHTOB Ha YMEHHUE MTPUMEHSATh TEOPETUUCCKUE 3HAHHUS Ha IPAKTHKE.
CamocrosTenpHass paboTa JIODKHA HOCHTH CHUCTEMAaTHUECKHH XapakTep, ObITh HHTEPECHOW W
NPUBJIEKATEIILHOM ISl CTYCHTA.
PesynbraTel camocTOSTEIbHON pPabOTHl KOHTPOJIUPYIOTCS TPENOoJaBaTeleM U YUUTBHIBAIOTCSA TPU
aTTecTallud CTyJaeHTa (9Kk3aMeH). [Ipm 3TOM NpOBOAATCS: TECTUPOBaHME, SKCIPECC-ONPOC Ha
NPaKTUYECKUX 3aHATHAX, 3aCIylIMBaHUE JOKJIAIO0B, NMPOBEPKA MUCHMEHHBIX pabdoT u T.A. Jns
HNOJArOTOBKM K 3aHATUSAM CTYAEHTHl TMOJb3YIOTCd YUYe€OHMKaMH U y4eOHbIMH HOCOOHUSIMH,
yKa3aHHBIMH B CIHCKE DPEKOMEHJIOBAHHOM JUTEpaTypbl, a TakKe HHTEPHET-UCTOYHMKaMHu. Bce
METOJMYECKHE MaTepHalibl MpeICTaBiIeHbl B cHCTeMe AucTaHiuoHHoro obyuenuss COI'Y Ha
mardopme Moodle (http://dist-edu.nosu; http://Ims.nosu.ru).

IIpumepsI 3agaHuil 1JIs1 CAMOCTOATE/ILHOM PadOTHI CTYACHTOB

Pemenue 3a1a4 mo reme «OCcHOBHDBIE 3aKOHBI XUMHH»

=

BBIYHCITUTE MACCOBYIO JOJIFO KAXKIOTO U3 DIIEMEHTOB B ruapokcue xemesa(ll).

2. OmpenenuTh NpocTeimryio GopMyiny coenuHeHus, coaepxkamero 1,25 % Bomopona, 38,75 %
docdopa u 60, 0 % kucmopoaa.

3. Kakoit o0bem okcupaa cepsl (1V), n3MepeHHBIH IpU TeMIiepaType 27°C u nasnennn 98,5 klla,
obpasyercs npu cxuranuu 20 r cepbl?

4. BpluMCIUTh Maccy BaHaJus, KOTOPBIM MOJy4YarOT MpU BOCCTAHOBJIEHMM €ro U3 KOHI[EHTpaTa
Mmaccoit 400 r ¢ MmaccoBoii noneit B Hem okcuia Bananus(V) 85 %.

5. Bpramcnute maccy BOAOpOAA, HAXOIAIIETOCS B CTAIbHOM OayioHe o0bemMoM 28 11 TipHu
TEMIIEpaType 0°C u nanennu 5000 ITa.

6. Borancimts 0GbeM 1 Kr yriekucioro rasa npu tTemneparype -9°C u nasnernn 170 klla.
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10.

11.
12.
13.

No ok

10.

11.

12.

[Tpu nevicTBUM U30BITKA COISTHON KUCIOTHI HA KapOOHAT KaJIBIUS MAacCOU 25 T MOIY4MIH OKCHU]L
yriepoaa (1V) maccoii 10 r. Onpeaenuth BBIXOI MTPOIYKTA.

Onpenenuts MaccoByIO 1010 Boabl B Kpuctaimoruapare CuSOy4-5SH,0.

l'a3oBast cMech cofep uT 5 1 a3ora M 7 1 aproHa. BelyMciuTh Maccy cMecu Tra3oB U e€e
CPEIHIOI0 MOJISIPHYIO Maccy.

Macca 11,2 n raza cocrasisier 15,5 r. BblYMCIUTh IJIOTHOCTH 3TOrO ra3za IO BOAOPOAY M
BO3IyXY.

Cxonbpko MoJiekya conepxutca B 10 r kuciopoaa u B 1 1 atoro raza?

Boruucnuts unciio atoMoB BOJ0poa U Kuciaopoaa, coaepxkammxcs B 100 T BOJbI.

BoruncnuTh MaccoBble O BCEX 3JEMEHTOB B THIPOKApOOHATE KaIbIIHSL.

Pemenne 3ana4 no teme «Croco0bl BbIpaskeHUsI KOHIEHTPAIUU PACTBOPOB)

Boruuciute  maccy  kpucramtoruapara  NapSO4-10H,O ' Bogwl, HeoOXoaumblie IS
npurotoBieHus 40 r pactBopa conu ¢ MmaccoBoit noneir Na;SO4 12 %.

B 1 1 pactBopa conepxkutcs 10,6 r kapOboHara Hatpusi. PaccuntaTs MOJNSPHYIO KOHIIEHTPAIUIO
Y MOJISIPHYIO KOHLIEHTPALIMIO SKBUBAJIEHTA PACTBOPA.

Jlyis mpuroToBieHus pacTBopa B3siau 5,6 r ruapokcuaa kamus u 500 r Boasl. Beramcnuth
MacCOBYIO JIOJIFO TMJIPOKCH/IA Kallusi B PACTBOPE U MOJIAPHYIO KOHILIEHTPAlLMIO pacTBOpa, €CIU
IJIOTHOCTB pacTBopa 1,12 r/mut.

Berauciuth Maccy cynbdara muHKa, conepxamerocs B 150 M 0,05 M pactBopa.

Breruncnuth Maccy ruapokcuaa 6apus, cogepxamierocs B 80 miu 0,2 H. pacTBopa.

Kakyto maccy docdara xanust u Bojsl Hao B3sTh 1yt npurorosieHus 200 r 8 % pactBopa?

B Bome maccoit 50 r pactBopuin 3 r xenesHoro kymopoca FeSO4-5H,0. Omnpenenutsb
MaccoBYI0 JI0JTI0 cyib(dara xene3a (1) B momydeHHOM pacTBOpeE.

B Bone o6beMom 250 mut pacTBOPUIIM THIPOKCH HATpHs Maccoi 4,5 r. BerancanTs MaccoByio
nomo NaOH.B pacTBope M MOJSPHYIO KOHIEHTPALUIO MOJYYEHHOro pactBopa. IlnmoTHoCTh
BOJbI 1 T/MuI, IOTHOCTB pacTBopa 1,04 /M.

B Bone maccoit 150 r pactBopunu 112 mn ammuaka. OnpenenuTs MacCoBYIO J0JIK0 aMMUaKa B
IIOJIyYEHHOM pacTBOpE.

B Boge o0bemom 100 M1 pacTBOpHIIM XJIOPH]T aTFOMUHUS Maccoi 2,5 r. Beunciauth MaccoByo
JIOJII0 COJIM.B PACTBOPE M MOJISIPHYIO KOHIIGHTpAIMI SKBUBAJIECHTA IMOJIY4YEHHOI'O pacTBOpA.
[TnotHOCTH BOMBI 1 T/MI1, IIITOTHOCTH pacTBopa 1,05 r/mit.

B 250 wmn pactBopa coxepxurca 9,8 r cepHOW KHMCHOTHL. PaccuuTtath MOJSpHYRO
KOHLEHTPALMIO, MOJISIPHYIO KOHIIEHTPAIMIO SKBUBAJIEHTA PacTBOPAa U MAacCOBYIO JIOJII0 CEPHOM
KHCIIOTHI B pacTBope. [lnoTHOCTE pacTBopa 1,15 r/mi.

B Bozne o6semom 200 Mt pactBopuiu 5, 6 T auruapata xjgopuaa 6apusi. BelaucinTs MaccoByro
JIONI0 XJIopuAa Oapus B pacTBOpPE M MOISPHYIO KOHIIEHTPAIMIO PAacTBOpa XJopuaa Oapus.
[TnotHocTs pacTtBopa 1, 08 r/mi.

XumMuuyeckoe YHpasKHEeHUue

Hanwmcats Bce BO3MOKHBIE ypaBHEHHUsI peakluii (HO HE MEHEe TpeX), C IMOMOIIBI0 KOTOPHIX

MO>KHO MOJYYUTh UOH]T KaJIHs.

Hanwcate BO3MOXXHBIE ypaBHEHHUs pEAKIUH MEXIy CICAYIOUIMMH BEIIECTBAMH: XJIOPHU]I

KaJIbIMs, HUTpAT cepedpa, cyabhaT MeaH, THAPOKCHT KaIHsl, HOU]T KaJIHs.

Hanmcats Bce BO3MOKHBIE ypaBHEHHUsSI peakluii (HO HE MEHee TpPeX), C IMOMOIIBI0 KOTOPHIX

MO>KHO MOJTYYHUTb XJIOPUL MarHusl.

Hanwmcate BO3MOXXHBIE ypaBHEHHUs pEaKIUH MEXIy CICAYIOUIMMH BEIIECTBAMH: XJIOPHU]I

xenesa (111), autpaT cepedpa, THAPOKCHT JINTHS, CEpHAS KUCIIOTA, OPOMUJL KaJIHsL.

CocTaBUTh ypaBHEHHUS PEAKIIHiA, C MOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTH CIICAYIOIINE
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IIPEBpAIICHUA:
P — P205 - H3 PO4 - Ca3 (PO4)2 — Ca (H2P04)2

6. CocraBUTh ypaBHEHHs PEAKIMi, C MOMOIIBIO KOTOPHIX MOXHO OCYIIECTBUTH CIICIYIOIINE
MIPEBPAICHHMS:
Ca - CaO — C&(OH)Z — Ca(NO3)2 — CaCO3; — C&(HCOg)z — CO,

7. Hamucarth BO3MOXHBIC YpPaBHEHHS PEAKUUNA MEXIY CICAYIOINIMMHU BELIECTBAMU: XJIOPHU
ATFOMUHHUSI, HUTpAT cepedpa, KapOoHaT HATPHs, CepHAast KUCIOTa, OpOMUJT KaJIusl.

8. Hammcare Bce BO3MOXKHBIE ypaBHEHHS peakUUi (HO HE MEHEe TpeX), C MOMOIIbI0 KOTOPBIX
MOYKHO TTOJTYYUTh CyJIb(aT ATFOMUHUSA.

9. CocraBuTh ypaBHEHHs PEAKIMi, C MOMOIIBIO KOTOPHIX MOXHO OCYIIECTBUTH CIICIYIOIINE
IIpEeBPALIECHUA:
Fe — FeCl; — Fe(OH); — Fe,0O3 — Fe — FeCl, — FeS

10. Hanincath Bce BO3MOJKHBIC YpaBHEHHUS peakiuil (HO HE MEHee TpeX), C MOMOIIBI0 KOTOPBIX
MOJKHO TOJy4HTh XJopu sxeiesa (11).
11. HantmcaTh BO3MOKHBIE YPaBHEHUS PEaKIUil My CIEAYIOIMIMMHU BEIIECTBAMH: XJIOpU Oapus,
nutpart ceuHna (1), cynedar HaTpus, ruapOKCHUT Kalausl, UOAU] KaHsl.
12. CoctaBuTh ypaBHEHHS PEAKIHH, C MOMOIIBIO KOTOPHIX MOXXHO OCYIIECTBUTH CIIEIYIOLIHE
MIpeBpaIeHUs:
Cu — CuSO; — Cu(OH); —» CuO — CuCl, — Cu

DJIeKTpOHHbIe GOpMYJIbI AaTOMOB

1. CocraBuTh »dneKTpOHHBIE (OPMYIbI aTOMOB cephbl, Ie3uss u KobambTa. M300pa3zuth
pacnpe/iesieHre 3JIEKTPOHOB 10 OpOUTAIISIM.

2. CocraBUTb DSJEKTPOHHBIE (OpMyJIBI aTOMOB yriepoaa, OpomMa u wMeau. HM3o00pa3uth
pacnpe/iesieHre 3JIEKTPOHOB [0 OpOUTAIISIM.

3. CocTaBUTh 3NEKTPOHHBIE (OPMYIbI aTOMOB MarHus, MbllIbsika U MoiuOaeHa. M300pa3uth
pacnpeziesieHre 3JIEKTPOHOB 10 OpOUTAIISIM.

4. CocTaBUTb 3JIEKTPOHHBIE (OPMYJIBI aTOMOB CTPOHIMS, XJopa M TUTaHa. M300pa3uth
pacnpeziesieHre 3JIEKTPOHOB [0 OpOUTAIISIM.

5. CocTaBUTh DJEKTPOHHBIE (OPMYNBI aTOMOB pPYOWUIMs, CypbMbl U aprona. M300pa3uTh
pacnpeziesieHre 3JIEKTPOHOB [0 OpOUTAIISIM.

XHMHYECKOe YIpakKHECHHE 110 TEME «KoMmiekcHbIe cOeIMHEHU

1. (NHg)2 [Pt(OH):Cls] , [Cr(NHz)2(H20)2 Bra] Br, Kz[HgCls] , [Co(NH3)3(H20)2(CN)]Br,
Ba[CI’(NHg)z(SCN)4]2 , [Cu(NH3)2(H20)2] Brs Ca[ZrFﬁ] , [CO(NH3)5BI’]SO4

Ha3Barh KOMIUIEKCHBIE COEIMHEHUs, YyKa3aTh KOMIUIEKcooOpa3oBaTelb U JIMTaH[bI,
KOOPJIMHAIIMOHHOE YHUCIIO U 3aps]l KOMIUIEKCOOOpa3oBaTesis, BHEIIHIOK U BHYTPEHHIOIO C(epsbl.
Kak mportekaer mpouecc qucconuanuy 3THX KOMIUIEKCHBIX COEIMHEHHMH B pactBope? Hamumcats
BBIDQ)KEHHE 11 KOHCTAHTBl HECTOMKOCTHM KOMIUIEKCHBIX MOHOB JIaHHBIX KOMIUIEKCHBIX
COEIMHEHUM.

2. CocraBuTh GopMyibl ciaenyroumx coequHeHuil: rekcagroposanaaar (I11) ammonus, Gpomusg
opomoruapokcorerpaammuaxpoma  (lll),  terparugpokcoaypar  (lll)  xamus,  HuTpar
muxnoporerpaammuaxpoma (I1l), rexcanurpoponar (l11) Harpus, nenraxmopoaksapyrenar (I11)
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HaTpus, 6pomu HUTpoxIopoopomorpuammuHIiLiatuael (1V), ruapokcua rekcaammuuaukens (11).

10.

11.

12.

Pemenue 3a1a4 mo reme «Hp0TeKaHne XHUMHYECCKHUX pealcum"l B pacTrBopax»

Bbruuciute Maccy ocanka, KOTOpbIii oOpasyercs npu cmemennu 50 mu 0,1 M pactBopa
nutpara ceunua (1) u 30 mun 15% pactBopa cepHO KUCIOTHI INIOTHOCTHIO 1,12 r/mit.

Kakoii 06bem 0,2 M pacTtBopa THAPOKCHAA KAIHs HEOOXOJHMM JUISl OCAXICHHUS BCEX MOHOB
Meau, copepskaruxcs B 75 mut 0,15 . pactBopa murpara meau (11)?

Kakoii o0bem raza Bwiaenutcs npu ciauBanud 60 mu 15% pactBopa kapOonara Kaust
(mmotHoCTh pactBopa 1,1 r/mi) u 45 miu 0,2 H. pacTBOpa CEPHOM KUCIOTHI?

Kakoii o6bem 15 % pacTtBopa cepHOi KUCIOTHI (IIOTHOCTH pacTtBopa 1,12 r/mi) Heobxonum
U1 OCaKJI€HUSI HOHOB Oapusi, coaepxkamuxcs B 50 M 0,25 H. pacTBopa xiopuaa 6apus?
Brruucnute Maccy ocanka, mojydeHHoro npu ciauBanum 120 mur 0,1 H. pacTBOpa cyib(ara
xenesa (111) u 60 ma 0,05 M pactBopa pochopHON KUCIOTHI.

Kakyro peakuuto mmeer pactBop, mnojydeHHbld npu ciauBanuun 50 mu 15 % pactBopa
rugpokcuaa kKamus (mwiotHocts 1,15 r/mm) m 50 mum 0,5 M pactBopa a30THOH KHCIIOTHI
(mmotHocTh 1.1 r/™Mit). Beruncauts Maccy 00pa3oBaBIICIiCS COMH.

Boruncnute Maccy ¢ocdara xanblus, noiaydeHHoro npu ciauBanuu 100 mu 5 % pactBopa
xyopua Kanpuus (mmotHocts 1,05 r/mim) u 75 mut 0,1 H. pactBopa ¢hocopHOil KHCTOTHI.
Beruncnuts MaccoByro 050 COJM, MOAyYeHHOH npu cauBanuu 60 mi 0,1 H. pacTBOpa cepHoOi
kucaoThl (TwioTHocTh 1,15 r/mim) u 80 mi 0,05 M pactBopa ruapokcuga HaTpusi (INIOTHOCTD
1,05 r/mm).

Kakoit o6vem 20 % pacTBOpa cepHOW KHCIOTHI (TWIOTHOCTH 1,25 r/Mir) HEOOXOmaMM IS
ocaxxaenust Bcex noHoB cBuHua (ll), comepxammxcs B 170 mn 0,15 H. pacTBOpa HUTpaTa
ceunma (I1)?

Boruncnute maccy 10 % pactBopa ammuaka, HEOOXOAMMOTO JIS OCAKIACHHS BCEX HOHOB
anmoMuHus, coaepxkamuxcs B 50 M 0,2 H. pacTBopa cyibdara altOMUHUSL.

Kakoii o6vem 15 % pacTtBopa consiHOM KHCIOTHI (MJIOTHOCTH 1,1 r/Mi) HeoOXoaum muis
Heirpanuzanuu 80 mi 0,25 H. pacTBopa ruapokcua oapus?

Boeruncnute Maccy cynbuaa IMHKA, noiaydyeHHoro npu ciauBaHuu 80 mi 7 % pactBopa
xJiopuza uHKa (wotHocts 1,05 r/min) u 75 ma 0,1 H. pacTBopa cynbhuaa HaTpusl.

XHuMHYECKOe YIpakKHEHHE 110 TEME «Peakniuu HOHHOT0 00OMeHAa»

CocTaBUTh BCE BO3MOXKHBIE YpaBHEHHS peaklUUi B MOJEKYJISIPHOW U HMOHHOM (hopme Mexny
CIIEIYIOIIMMHU BEIlleCTBAMU: HUTpPAT aMMOHMS, TUAPOKCU] Kanus, cyiabdar menu (1), cepnas
KHCJIOTA.

CocTaBUTbh BCE BO3MOXKHBIE YpaBHEHMsI peakluil B MOJEKYJISIPHOW M HOHHON (opme Mexny
CIIEAYIOIIMMU BELIECTBAMU: KapOOHAT HATpHs, a30THAs KMCIIOTA, XJIOPHU KaJIbIUs, THIPOKCHL
Oapus.

CocTaBuTh BCE BO3MOXKHBIE YpAaBHEHMs PEakLUi B MOJIEKYJISPHOM W MOHHOM (opme mexay
CIIEYIOIIMMHU BEUIECTBAMH: XJIOPUJ aJIOMUHUS, HUTpAT cepedpa, KapOOHAT HATpusi, cepHas
KHCJIO0Ta, OpOMHUJ KaJIusl.

CocTaBUTh BCE BO3MOXKHBIE YpPaBHEHHS peaklUUil B MOJEKYJISIPHOW UM HOHHOU (hopme Mexnay
CIIEAYIOIIMMHU BEUIECTBAMHU: HUTpPAT ATIOMMHUSA, THIPOKCHA HaTpus, (QocopHas KUCIOTa,
XJIOPUJT KaJIbIIHS.

XuMunyeckoe ynpaxsHeHue 1o reme «I'maposus cosein»

CocTaBUTh ypaBHEHUs peakiUil THIpoiH3a B MOHHOW M MOJIEKYISPHON (opMe CIeTyIOLINX
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coneii: xjopun kobaneta (ll), cunmukar kamust, HUTpaT IUTHA. YKa3aTh pH cpenasl B BOAHBIX
pacTBOpax ATUX COJICH.

. CocTaBuTh ypaBHEHHS pEaKIUil THIPOIH3a B MOHHOW M MOJEKYISpHOU (opMe CIeTyIOIuX
cojel: moaua ammoHus, (ocdar kamus, xjgopua Oapus. Ykazate pH cpeabl B BOAHBIX
pacTBOpax 3TUX COJIEH.

. CocTaBuTh ypaBHEHUs peakLUil rMApoiM3a B MOHHOW M MOJIEKYJIAPHOM (opMe CIETyIOLINX
coJIeli: Cynb(UT Kaius, aleTaT aMMOHUS, HUTPAT IIMHKA, MOAW] Kanus. Yka3atb pH cpens! B
BOJHBIX PaCTBOpax 3TUX COJIEH.

Onpeneﬂenne CTEeIICHU OKHUCJ/ICHHUA IJIEMEHTOB

Fe3(PO,4),, KCIO;, NayB4O7, Pb(NOy),, K,Cr,0y7.
NH4Cl, NaMnO;, Ca(NOs), , FePO4, Biy(SOy)s.
(NH4),CO3, H;0,, CaH;, NayS;03, K,CrO4.
HCIO,, NalO3, NasSiO3z, AI(NOs);, Mg,P,07.
KIO3, MnyO;, NayS;0;3, Cr(NOs);, K4P,07.

Honoop xko3ppuumentoB B OBP meronom nmosypeaxkuumii

Cl,b + Bp + KOH — KClI + KBrO; + H),O

KMnO; + NO + H,SO, — MnSO; + NO; + K;SO; + H,O

Cr,03 + NaNO3; + KOH — K,CrO; + NaNO, + H,O

KMnO, + H,S + H,SO, — MnSO; + S + KySO, + H0.

S + KOH — K;SO;3 + K;S + H;0O

K.CrO7 + FeSO; + HySO; — Crp(SO4); + Fea(SOg)s + KiSO4 + H0
Ca + HNOz; —  Ca(NOs3), + N,O + H)O

KMnO; + Nal + KOH — I, + K,MnO, + NaOH
Mg + HNO; —  Mg(NOs), + NH OH + H,O

KMnO; + KNO;+ KOH — KNO; + K;MnO,; + H;O

Pemenue 3aga4 mo teme «XMMHA IJIEMEHTOB

1. Kakoil 00bem Bogopoaa (Iipu H.y.) BBIIEIUTCS NpU JAEUCTBUU Ha alllOMUHUN Maccoil 32,4
I pacTBOpa ruIpokcuaa kamus oobemom 200 M1 ¢ MaccoBoit foseit runpokcna kamust 30%
1 IJI0THOCTBIO 1,29 1/™Mi?

2. Ilpu neiicTBum U30bITKA CONSTHON KUCIOTHI Ha KapOOHAT KaJbLUs Maccor 25 r nomyuuiu 10
T yriekucioro ra3za. OnpenennuTs BbIXO MPOIyKTa peakuu.

3.  Bbruucnute 00beM XJ1I0poBOAOPOAa (TIpH H.Y.), He0OXoaumMoro s noiaydenus 250 mi 15%
pacTBOpa COSTHOM KUCIIOTHI (TUIOTHOCTH pacTtBopa 1,07 r/mi).

4. Boruncnaute Maccsl 3% pacTBopa NEpOKCHIa BOJOPOIA M KPUCTAIIMYECKOTO NIepMaHTraHaTa
KaJusi, KOTOpble HeOOXOIUMO B3SITh JUISl MOJIydueHHUs 5 J1 Kuciopoja (mpH H.y.). Peakmus
IIPOTEKAET B CEPHOKUCIION CpefeE.

5. TlogkucieHHbI cepHOM KHUCIOTOW pacTBop, coaepxkamuii 0,5 T mepMaHraHara Kajius,
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10.

11.

12.

13.

14.

15.

16.

el A

~

10.
11.

12.

13.

o0ecIBEeTUIICS MPU MPOMYCKAHUH B HETO CEPOBOIOPO/Ia, TIOTYYEHHOTO U3 CYIb(Haa Kee3a
(1) u conmsHOM KHUCIOTHL. Bhrunciuts Maccy 3arpaueHHOro cynbduaa xemnesa (1)

Kakoii 00bem, mpuBeieHHBIN K H.Y., Oy/eT 3aHMMaTh aMMHaK, MOIy4eHHBIH U3 cmecu 20 T
xJjopua aMmmMoHud U 30 T TUIpOKCUAA KallbLus?

15 r cepol cmemanu ¢ 20 r amomunus. [lonyuennass cmech Harpera. Kakue BeiiectBa
HaXOJATCs B cMecu nocie peakuun? KakoBa Macca mojy4yeHHOTO BelecTBa?

Bobruucnmute  06vem 0,1 H. pacTBOpa THUAPOKCHIA HATpUs, HEOOXOIUMOTO  JUIS
HerTpanmu3anuu opTogochopHoi KUCIOTHI, mosrydeHHoi u3 0,93 r dhocdara kampius, eciu
IPOJYKTOM peakluu sBiseTcs ruapodocdar HaTpusl.

Ammuak o0vemMoM 7.84 1 (IpW H.y.) TOABEPIJIM KaTAIMTHYECKOMY OKHCICHHIO |
JanbHEHIIIEMY OKHMCIICHHIO B a30THYIO KUCJIOTY. B pesynbpTaTe mojsydusid pacTBOp Maccoi
200 r. BeluuciauTh MaccoByrO JOJK0 a30THOM KHUCIOTHI B MOJYYEHHOM pPacTBOpE, CUUTAs
BbIxoa HNOj3 paBabiM 40 %.

[Tpu pactBOpeHun cepeOpa B M30bITKE KOHLIEHTPUPOBAHHOW CEPHON KHUCIIOTHI BBIACIUICS
okcu cepsl (IV) oobemom 10 Mt (H.y.). OnpenenuTs Maccy pacTBOPEHHOTO cepedpa.
Berunciute 06bem 0,1 M pacTBOpa nuxpoMara Kaius, KOTOpPBIH MOTpeOyeTcs s
okucnenus 10 r nonuaa Kamus B CEpHOKUCIION cpeie.

Brerancnuts maccy nuHkoBoro kymopoca ZnSOg-7H20, KOTOpBIT MOXKHO MOMYyYUTh HpU
B3aMMOIecTBIM IMHKA ¢ 250 Mi1 25% pacTBopa cepHON KHCIOTHI INIOTHOCTHIO 1,16 T/MII.
O6pasern >xene3Hoii npoojoku maccor 0,52 r pactBopeH B HySO,4 6e3 goctyma Bo3myxa.
Ha okwucnenue momy4eHHOTO pacTBopa cynbdarta xenesa (1) m3pacxomorano 42,5 v 0,12
H. pacTBOpa MepMaHraHara Kajnusi. BEIYUCIUTh MAacCOBYIO JIOJIO Kelle3a B MPOBOJIOKE.
Kaxoit o0bem (ipu H.y.) okcuaa azorta (IV) Beinenutces, ecinu S0 r cruiaBa, coaepskaiiero 70
% wmenu u 30 % omnoBa, 00paboTaTh M3OBITKOM KOHIEHTPHUPOBAHHOTO PAacTBOpa a30THOMN
KHUCIJIOTHI?

Kaxkoit 00bem 2 M pacTBOpa rupoKCcHa HATPHs HAIO 3aTPaTUTh [ HedTpanmu3anuu 200
r 3 % pactBOpa OOPHOW KHCIIOTHI, €CITH MPOyKTOM peakiuu spisiercst NapB,07?

K BogHoMy pactBOpy, coaepxatiemy xijopua xpoma (l11) maccoit 3,17 r, mpunumnu pacTsop,
conepkanii  cynbdua kamms maccod 3,85 r. Kakoe BemecTBO BBINAACT B 0CAIOK?
Onpenenutb Maccy ocajka.

TemaTnka pedeparon

OCHOBHBIE TIOJIOKEHUS TEOPUU XUMUYecKoro crpoennst A.M. bytneposa.

Tumbl XUMHYECKUX CBSI3€H B OPraHUUECKUX COCAMHEHUSX.

OCHOBHBIE TIPEJICTABIICHUS O MEXAHU3ME NMPOTEKAHUSI XUMUYECKUX PEAKLIUM.

AJKaHBl, TOMOJIOTUYECKHH Ppsii, HM30MEpHUs, HOMEHKJATypa, CHOCOOBI TOJy4YeHUs |
XMMHYECKHE CBOMCTBA.

AJKEHBI, TOMOJIOTUYECKHH psii, HM30MEpUsi, HOMEHKJIATypa, CIOCOOBI TIONYy4YEeHHS U
XMMHYECKHE CBOMCTBA.

AJKWHBI, TOMOJIOTUYECKHH psAJl, U30MEpHUs, HOMEHKJIATypa, CHOCOObI TIOJYYEeHHS |
XMMHYECKHE CBOMCTBA.

AnkanueHbl, U30Mepus, HOMEHKJIATypa, CIIOCOOBI MOTyUYEHUs U XUMUYECKHUE CBOWCTBA.
ApoMaTudecKue yrieBOJOpOAbl, HOMEHKIATypa, HW30MEpHs, CIOCOObI TONy4YeHUs |
XUMHYECKHE CBOMCTBA.

CnupTsl, U30Mepus, HOMEHKIIATypa, CIIOCOOBI MOJIYUYCHUS U XUMHUYECKHUE CBOICTBA.
®DeHoutbl, H30MEPHs, HOMEHKJIATypa, CIIOCOOBI TTOTYIEHHUSI U XUMUYECKHUE CBOMCTBA.
Anpaeruaipl U KETOHBI, M30MEPHsSi, HOMEHKIATypa, CIOCOOBI TMOJYYCHUS W XHUMHUYECKUE
CBOMCTBA.

KapOoHOBBIE KHCIOTHI, H30MEpHs, HOMEHKIATypa, CIOCOObI MOTYYEHHUS M XUMUYECKUE
CBOMCTBA.

CrnosxxHble 3(pHUpBLU KUPBI, HOMEHKIATYpa, CIIOCOOBI MOJTYYCHUS U XUMUYECKHE CBONCTBA.
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14.
15.
16.

17.

Mbiia.

VYrneBoapl, KnaccupuKalys, HOMEHKIATypa, CIOCOObI MOJIy4eHHs] U XUMUYECKHE CBOMCTBA.
AMUHBI, H30MepHsl, HOMEHKJIATYpa, CIIOCOOBI MOJIYYEHHUS] U XUMUYECKHE CBOMCTBA.
AMUHOKHCIIOTBI, U30MEpHsI, HOMEHKJIATypa, CIIOCOObI NOIYYEHUsI U XUMHUECKUE CBOUCTBA.
IIpupoaHbIE aMUHOKHUCIIOTHI. benku.

BeicokomounekynspHble COEIUHEHUs, KIacCU(PUKaLMs, CIIOCOObI IMOJYyYEHMs, CTPOEHHE
MOJIEKYJI, CBOMCTBA.

Kpurepun ¢popmupoBanusi oueHOK NP npeacrabjiennu pegepara

Pedepar cooTBeTCTBYeT MNpEMIOKEHHOW TEeMe, MMEET BCTYIUICHHWE, OCHOBHYIO 4acTh M
3aKioueHue — 3 0.
Tema packpeiTa MOJHOCTBIO, CTYACHT MPOJEMOHCTPUPOBAT CIIOCOOHOCTh aHATU3UPOBATH
pasHbIe TOYKH 3peHus — 3 0.
CooOrieHne caenaHo ¢ COONMIOJIEHUEM HOPM COBPEMEHHOI'O PYCCKOTO JIHTEPATypPHOTO
SI3bIKA M C TIPEJICTABICHUEM IPEe3eHTANH — 3 0.

MaxkcuManpHO€E KOIH4ecTBO 0aaioB — 9.

Ouenounbli auct pedepara

Cxema onennBanus pedepara

Onenka, Onucanue

0as1

8-9 Bo BBegeHun uyeTko choOpMynHpOBaH TE3UC, COOTBETCTBYIOIIUNA TeMme
pedepara, BHIIIOHEHA 33/1a4a 3aHHTEPECOBATh YU TATEIIS;

JIeJICHUE TEKCTa Ha BBEJICHUE, OCHOBHYIO YaCTh U 3aKJIIOUCHUE.

B ocHOBHOI "acTH:

JIOTUYHO, CBSI3HO U IOJIHO J0OKa3bIBAETCS BBIABUHYTHIN TE€3UC;

3aKJIFOYEHUE COJAEP/KHUT BBIBOJBI, JIOTUYHO BBITEKAIOIINE W3 COJCPHKAHUSI
OCHOBHOI 4acCTH;

JUISL BBIPAKEHUSI CBOMX MBICIIEH HE MOJIB3YETCS YNPOLIEHHO-IIPUMUTUBHBIM
SI3BIKOM

JEMOHCTPHUPYET MOJIHOE TOHUMAaHUE MPOOTIEMBL;

MpeJICTaBJIeHA TPE3EHTALNS K TOKIIATY;

Bce TpeOOBaHMsI, MPEABIBISIEMBIE K 3a/IaHUI0, BHITIOTHEHBI.

6-7 Bo BBegeHun ueTko choOpMynHpOBaH TE3UC, COOTBETCTBYIOIIUN TeMe
pedepara, B M3BECTHOM Mepe BHITIOJIHEHA 3a/1a4a 3aUHTEPECOBATh UNTATEIIS;
B OCHOBHOM YaCTH JIOTUYHO, CBSI3HO, HO HEJOCTATOYHO IIOJIHO JOKAa3bIBAETCS
BBIJIBUHYTBIN TE3HUC;

3aKJIFOYEHUE COJAEP/KUT BBIBOJBI, JIOTUYHO BBITEKAIOIINE W3 COIEPKAHUS
OCHOBHOI YacCTH;

MpEJCTaBICHA IPE3EHTALNS K JOKIIALY;

JUIS. BBIPQKEHUST CBOMX MBICIEH CTYJEHT HE IMOJb3YETCS YHNPOUIEHHO-
TIPUMUTUBHBIM SI36IKOM.

4-5 Bo BBegenuu Tesuc chopMynupoBaH HEUETKO WU HE BIIOJTHE COOTBETCTBYET
TE€Me€ BBICTYIICHHUS;

B OCHOBHOM YaCTH BBIJBHUHYTHIM TE3UC JOKa3bIBACTCS HEIOCTATOYHO
TOoTUYHO (YOeIUTENbHO) U MOCIIeI0BATEIHHO;

3aKJTIOYEHHWE BBIBOJBI HE TIOJHOCTBIO COOTBETCTBYIOT  COJACPKAHUIO
OCHOBHOI 4acTH;

MpeACTaBICHa TMPE3EHTAIMs K JOKJIaay, HO HWMEIOTCS TpaMMaTHUYECKHE
OIIIMOKH,

28



SI3BIK PAOOTHI B 1IEJIOM HE COOTBETCTBYET ypoBHIO IV Kypca.

2-3 Bo BBenenun te3uc copMynupoBaH HEYETKO WIIM HE BIIOJHE COOTBETCTBYET
TeMe pedepara;

B OCHOBHOW 4YacTH BBIABHHYTBI TE3HC JIOKA3bIBAETCS HEIOCTATOYHO
JIOTUYHO (YOCIUTEIIBHO) U TIOCIISIOBATENBHO;

B 3aKJIOYCHWU BBIBOJBI HE TMOJHOCTHIO COOTBETCTBYIOT COJAEPIKAHUIO
OCHOBHOM 4acTu;

SI3BIK pa0OTHI B 1IEJIOM HE COOTBETCTBYET ypoBHIO IV Kypca.

1 Bo BBeeHUM Te3UC OTCYTCTBYET UITHM HE COOTBETCTBYET TeMe pedepara,

B OCHOBHOM YaCTH HET JIOTMYHOTO TOCIE0BATEILHOTO PACKPHITUS TEMBI,
BBIBOJIb HE BBITEKAIOT U3 OCHOBHOM YaCTH;

OTCYTCTBYET JI€JICHHE TeKCTa Ha BBEJICHHE, OCHOBHYIO YacTb U 3aKJII0UEHUE;
SI3BIK PA0OTHI MOKHO OIIGHUTh KaK «IIPUMHTHUBHBIIN.

0 paboTa HamKcaHa He 10 TEME,

B paboTe ouH ab3ail 1 OOJIbIIE MO3aMMCTBOBAH U3 KaKOT0-JIM00 HCTOYHHKA.

Kputepun popmupoBaHus oeHOK NPU NPeACTABJIEHUN KOHCIIEKTOB
HJIM JIAa00PaTOPHBIX padoT

1. KOHCHEKT COOTBETCTBYET MPEIUIOKCHHOW TeMe, UMEET BCTYIUICHHE, OCHOBHYIO YacTh U
3aKJII0YeHne; B JaOOpaTOpPHOM paboTe MpPE/ICTaBICHbI 1IeTb padOThl, €€ XOJ C ONHUCAHUEM
IKCIEPUMEHTAIBHOM paboThI, CACTIaHbI BHIBOJIBI 110 pabote — 2 0.

2. Tema packphiTa IMOJHOCTBIO, CTYICHT MPOJEMOHCTPHUPOBAI CIIOCOOHOCTh aHAIM3HPOBATH
pasHble  NPEICTABICHHBIC  PE3YJbTaThl  TEOPETHYECKHMX U IKCIECPUMEHTAIbHBIX
I/ICCJIG[[OB&HI/Iﬁ, IMPAaBUJIbHO BBIMMOJIHCHBI BCC PACUCTBI U NMPHUBCIACHBI YPAaBHCHUA peaKHHﬁ,
JlaHa TI0JTHASI XapaKTEPUCTHKA MOJTYYCHHBIX XUMUYECKUX COeTUHEHUI — 2 0.
MakcumanbHOE KOJIMYeCTBO OB — 4.

8. OueHouHbIe cpeacTBa A TEKYILIEro KOHTPOJISI YCIIEBAeMOCTH, IPOMEKYTOYH O
aTTecTallMy 10 UTOraM OCBOCHMS JMCHHUIJIHHbI

Tekymuii KOHTPOJIb 3HAaHWM MPOBOJUTCS IIYTEM OLEHKH BBIIIOJHEHUS 3aJaHuil K
MPAKTUYECKHUM H JTa0OpaTOpPHBIM 3aHSTHUSIM, a TakK€ YCTHBIX OTBETOB, pEIICHHs 3a/ad,
BBITIOJTHEHUS] XUMHYECKUX YIIPAKHEHHH, MPOBEpKU 0OPMIICHHUSI Ta0OPaTOPHBIX padoT.

8.1. MeTonuka popMupoBaHusi pe3yJbTHPYIOLIEH OLleHKH

MuHuManbHOe KOJIMYECTBO OalljIoB, KOTOPOE CTYAEHT MOXET Ha0paTh B XO/€ M3y4YCHUS
Kypca JAjs MOJIyd4eHHUs 3aueTa U dK3aMeHa, — 56; MmakcuManbHoe — 100. bamibsl ckiagpiBaloTCs U3
CIIEYIOIMX TOKa3aTesIel: 3a perysipHble BBICTYIUIEHHS] U pa0doTy Ha 1a00paTOPHBIX 3aHIATUIX U
BBINOJIHEHUE CAMOCTOSITENIbHON paboThl — /10 25 6ayuIoB 3a KaxKIblil pyOexk; 3a TECTUPOBaHUE — 10
25 0a/mIoB Ha KaXI0M pyOeKHOW KOHTPOIBHOM, 10 SO 6a/UTOB HA YCTHOM OTBETE.

BAJIVYIBHASA CTPYKTYPA OHEHKHA

MuHn. Makec.

®opmMa KOHTPOJIA KO0JI-BO KO0JI-BO

0aJI0B 0aJ1I0B
Texywas ouenka CTyJcHTa B TeUeHHE 1-8 HEIETN COCTOUT U3: 0 25
o Pabomui na neKyuax 0 4
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e Bwinonnenus 3adanuit na 1a60pamopHbIX U RPAKMUYUECKUX 0 9
3AHAMUAX
e Boinonnenus oomawinux 3a0anuil 0
o  CamocmoamenvbHuix padbom 0 6
1-a pybexcnan ammecmanusn 0 25
Texkywan ouenka ctyieHTa B TeueHue 9-17 Henenu cOCTOUT U3: 0 25
o Padomul na neKyuax 0 4
e Buinonnenus 3a0anuil Ha 1a60pamMoOPHBIX U RPAKMUYECKUX 0 8
3AHAMUAX
e Boinonnenus oomawinux 3a0anuil 0 4
e Boinoanenus u 3awumel pehepama 0 9
2-5 pybesicnan ammecmauus 0 o5
Hmozo 0 100
MHACIHOPT
(doHa OLIEHOYHBIX CPEJICTB MO JUCIUTIIIMHE
«XHMHSD»
Ne | KonTposupyembie TeMbl (pa3iebl) Kon HaumenoBanue
M CITUILINHbBI KOHTPOJIMPYeMOii OLIEHOYHOI'0
KOMIIeTEeHIIHH cpeacTBa
OO0mast xuMusa
1. | Tema 1. OIIK-2 Co, K, YO, P3, BY,
OcHOBHbBIE 3aKOHbI U IOHATHS TK, D
XHUMHUH
2. | Tema 2. OIIK-2 Co, K, YO, P3, BY,
OKBHUBAJICHT BellleCTBa TK, D
3. | Tema 3. OIIK-2 Co, K, YO, P3, BY,
CTtpoeHue aToma TK, D
4. | Tema 4. OIIK-2 Co, K, YO, P3, BY,
KBaHTOBBIC YHC/Ia M 3IEKTPOHHbIE TK, D
CTPYKTYpPbI aTOMOB
5. | Tema 5. OIIK-2 Co, K, YO, P3, BY,
[epuoguyeckui 3aKO0H " TK, 2
3JIEKTPOHHAsI CTPYKTYpPa aTOMOB
6. | Tema 6. OIIK-2 Co, K, YO, P3, BY,
XuMHYecKasi CBfI3b M CTPOEHHe TK, D
MOJIEKYJI
7. | Tema 7. OIIK-2 Co, K, YO, P3, BY,
KomMmiekcHble coeTHHEHUS TK, D
8. | Tema 8. OIIK-2 Co, K, YO, P3, BY,
OcHOBBI XUMHUYECKO TK, 2
TEPMOIMHAMHKH
9. | Tema 9. OIIK-2 Co6, K, YO, P3, BY,
CkopocTh XMMHYECKOI peakuuu TK, D
10/ Tema 10. OIIK-2 Co, K, YO, P3, BY,




XumMnyeckoe PABHOBECHUE U €I'0

TK, D

OO0uras xapakTepucTuka s-, p- u d-
3JIEMEHTOB

CMelleHne

11, Tema 11. OIIK-2 C6, K, YO, P3, BY,
O0mas xapakTepucTHKA M CBOHCTBA TK, D
PacTBOpPOB

12, Tema 12. OIIK-2 Co, K, YO, P3, BY,
PacTBOpBI J1€KTPOJINTOB TK, O

13| Tema 13. OIIK-2 C6, K, YO, P3, BY,
IIpou3Benenne pacTBOPUMOCTH. TK, D
JAuccoumanus Boasl. pH pacrsopa.

14, Tema 14. OIIK-2 C6, K, YO, P3, BY,
DJIeKTPOIHbIE OTEHIHAJIbI. TK, 2
I'aabBaHM4YeCKHI JJIEMEHT.

15/ Tema 15. OIIK-2 C6, K, YO, P3,BY,
OKHCJINTETBLHO- TK, D
BOCCTAHOBHMTEJIbHbIE PeaKIUM.

16, Tema 16. OIIK-2 C6, K, YO, P3, BY,

TK, D

Heopranuueckas u

OpraHn4eCKass XuMmns

OcCHOBHBIE KJIACCHI OPraHUYeCKUX
coeIMHEeHH.

17, Tema 1. OIIK-2 C6, K, YO, P3, BY,
Boaopoa u ero coenHeHusI. TK, D

18, Tema 2. OIIK-2 C6, K, YO, P3, BY,
OO0mas xXapaKkTepucTUKA U CBOICTBA TK, 2
S-3J1eMeHTOB-MeTAJVIOB

19, Tema 3. OIIK-2 C6, K, YO, P3,BY,
OO0mas xapakTepucTUKA U CBOMCTBA TK, D
d-3;1emeHTOB.
d-Daementsl |, 11, 111 u 1V rpynmn.

20/ Tema 4. OIIK-2 Co, K, YO, P3, BY,
d-Daements! V, VI, VI u VIII TK, D
rpymniL.

21| Tema 5. OIIK-2 C6, K, YO, P3, BY,
O0mas xapakTepucTHKa p- TK, D
3aemenToB VIl u VI rpynmn.

I'ajiorensl, KHCJI0poa, cepa.

22| Tema 6. OIIK-2 C6, K, YO, P3, BY,
O0mas xapakTepucTHKa p- TK, D
3JIEMEHTOB V rpynmsl.

A3ot u docdop.

23| Tema 7. OIIK-2 Co, K, YO, P3, BY,
OO0uasi xapakTepuCTHKA p- TK, D
3aemenToB |11 - IV rpynn. bop,

AJTIOMMHM, YIJIepOJ, KPEeMHHI.
24| Tema 8. OIIK-2 Co, K, YO, P3, BY,

TK, D

(I)opMa OLCHOYHOI0 CcCpeacrea:

cobecenoBanue CO; pemenue 3amau P3,
koMmibrotepHoe TK; sx3amen D.

nmpoBepka KoHcmnekToB K, ycTHeIM ompoc VYO,

BBIIIOJIHEHUE ylpaxkHeHu BY,

TCCTUPOBAHHUC
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8.2. TunoBble 321aHUS OLIEHOYHBIX CPEACTB
8.2.1. JlabopaTopHble M IPaKTHYECKUE 3aHATHS
Kpurepun popmupoBaHus OLeHOK

JlabopaTropHble ¥ TPAKTHYECKHUE 3aHATHS MPHU3BAHBI HAYYUTh CTYICHTA CaMOCTOSITEIBHO
paboratb ¢ y4eOHBIMM TEKCTaMH, HWHTEpHET-pecypcaMu, aHaJlW3UpOBaTh  MarepHall,
CaMOCTOSITEITLHO JIEaTh BBHIBOJIBI.

[lenpto 71a0OPATOPHBIX M MPAKTUYECKUX 3aHATUN [UIsl CTYAEHTOB, HPUCTYMAIOIIUX K
W3YYCHHIO Kypca, SIBIISIETCS:

1) 3HaKOMCTBO ¢ 0A30BBIMHU TOHITUSAMH KypCa;

2) mpuoOpeTeHHE HABBIKOB aHajIM3a IOJIYYCHHOH Ha JICKIUSX W CaMOCTOSTCIBHO
HalJIeHHON nH(pOpMaIUH;

3) BbIpabOTKAa YMCHHS CaMOCTOSITCIILHO W KPUTHUECKH IOAXOJUTh K H3y4acMOMY
MaTepuainy;

4) (opMHpOBaHHE HABBIKOB YCTHOTO BBICTYILICHHS U Y4aCTHS B TUCKYCCHSAX;

5) dopmupoBaHrEe HaBBIKOB PEIICHHUS 3a/1a4 U BBIMOJHCHUS YIIPAKHCHUN;

6) dbopMupoBaHKe HAaBBIKOB paOOTHI C XUMHUECKOW MOCY/I0 U PEaKTHBAMH;

7) dbopMupoBaHHe HaBBIKOB pPabOThl ¢  (DU3HKO-XUMHYECKHMH MpHOOpaMH |
YCTaHOBKAMH;

8) dopmupoBaHMe  HaBBIKOB  O0OpabOTKM  pPE3yJdbTaTOB  AIKCIEPUMEHTA |
(hopMyIIMPOBAHUS TPAKTUICCKIX BHIBOJIOB.

8.2.2. Tunosble 3a1aHNA 1JIs1 JIAOOPATOPHBIX M NPAKTHYECKUX 3aHATHIA 110 001el XUMHUH

TEMA Ne 1: Th u npaBusia padoTbl B XMMHU4eCKO# J1adopaTopun.
IMocyna, o6opy1oBaHue, peaKTUBBI
(J1abopaToOpHO-TIPAKTHYECKOE 3aHATHE, 2 Yaca)

Ieanb 3ansaTHA:
O3HaKOMUTBCA C TMpaBWIAMH TEXHUKH O€30MacCHOCTH U PabOTHI B XUMHUYECKOUH
n1a0opaToOpHH.
O3HaKOMUTBCA C XMMHUYECKOW TOCYI0M, MpUOOpaMu M peaKkTUBAMH, HUCIOJIb3YEMBIMU B
1abopaTopHOM MPAKTHKYME.

Jlnis u3ydeHus: AUCHUILTUHBI HEOOXOAMMO ONPEAETUTh UCXOIHBIH YPOBEHb TEOPETUUECKUX
3HaHUH CTYJEHTOB U UX IIPAKTUYECKHE HABBIKM — YMEHHUE PEIIaTh 3aa4M U COCTABIATh YPABHEHUS
peakuuit. [Ipumep 3ananus:

1. Brruncnute mMaccy coiid, MOJYYEeHHOW MpU CIMBAaHUU pacTBopa, coaepxkamiero 1 r KOH, ¢
pactBopoM, cozaepkamuM | T a3oTHOM kucioTel. Kakas cpema Oyzmer B pacTBope MocCie
peakuuun?

2. OcyriecTBUTe IPEBPAIICHHS:

N2 — NH3 — (NH4)QSO4 — NH4C1 — NH3 — NH4N03 — NzO

3. HammmuTe BO3MOXHBIC YpaBHEHHUS PEaKIMA MEXTY CICAYIONUMHU BEIICCTBAMHU: XJIOPH/T
ATIOMUHHS, HUTPAT cepedpa, TUAPOKCHUI HATPHUS, CEpPHAs KHCIOTa, OPOMUJI KaJusl.

4. Hcnonw3ysh MeTOA 3JIEKTPOHHOTO OamaHca, mogoepute KOd(PGUIIMEHTH B OKHCIUTEIHHO-
BOCCTaHOBUTEJIBHOMN peaKIuu:

KMnO4s + HS + H,SO, — MnSO, + S + K,SO, + H»O
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TEMA Ne 2: OcHOBHBIE KJIAaCChl XUMHYECKHX COCANHECHUN:
OKCHJIbI, KHCJIOThI, OCHOBAHHS, COJIN
(;1aboparopHoe 3aHsTHE, 2 Yaca)

Iean 3ansaTHusa:

PaccMmoTpeTs kiaccu@ukanuoo, cnocoObl MOJYyYeHHUS U XUMHYECKHUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKHX COCAMHEHUH. BrimoaauTs 1aboparopuyro paboTy u opopMuTh ee
B T€TpaJu s 1a0OpaTOPHO-IIPAKTUYECKUX PaloT.

Jlad. padora Ne 1. OcHOBHBIE KJIaCChI XMMHUYECKHX COCAUHEHUMN: OKCHUbI, KHUCIOTHI,
OCHOBAHHUS, COJIH.

Bomnpocel 1u1st 00cy:KRaeHus:

CoBpeMeHHas HOMEHKJIaTypa HEOPraHMYECKUX COEAMHEHUI.

Oxcuapl: Kiaccuukanys, moxydeHue, Gu3ndeckne 1 XuMHUECKUE CBOICTBA.
Kucnorsl: knaccudukanys, noaydeHue, GU3snuecKkue 1 XMMUYeCKHe CBOMCTBA.
OcHoBaHMsI: KJIAacCH(PUKAIMA, TOJTy4YeHHE, (QHU3HMUECKUE ¢ XUMHYECKHE
CBONCTBA.

5. Comu: kmaccudukanus, (HU3HUECKUEe W XWUMHUYECKHE CBOicTBa, 10 cmocoOoB
MOJIy4YEHUS COJIEN.

el A

BbuInoJaHuTh YupaKneHus:

1.

2.

Hamucars Bce BO3MOXHBIE YpaBHEHUS peakIuil (HO HE MEHEE TPeX), C MOMOIIBIO KOTOPBIX
MO’KHO ITOTY4YUTh UOAUL KAJIHS.
Hanucate BO3MOXHBIE ypaBHEHUS PEAKIUMH MEXIY CICAYIOIIMMH BEUIECTBAMU: XJIOPHU/
KaJlblus, HUTPAT cepedpa, cynbdaT Meau, TUAPOKCU] KU, MOIUT] KAJIHS.
CocraBUTh ypaBHEHHS PEAKIIHM, C MTOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTDH CIICIYIOIINE
MpEBPALICHUS:
Ca - Ca0O — CalOH); — Ca(NO3), — CaCO; — Ca(HCO3), —
CO,
P — P205 - H3 PO4 — Ca3 (PO4)2 — Ca (H2P04)2
Fe — FeCl; — Fe(OH); — Fe,03 — Fe — FeCl, — FeS
Cu — CuSsO; — Cu(OH); — CuO — CuCl, — Cu

TEMA Ne 3: PactBopbl. Crioco0bl BbIpasKeHUsI KOHIEHTPAIUU PACTBOPOB
(;1aboparopHoe 3aHsTHE, 2 Yaca)

Ieanb 3ansaTHsa:

PaccMoTtpeTs ciocoObl BeIpaXXeHHS KOHLEHTPALlUU PacTBOPOB, BBINOJIHUTH J1a00paTOPHYIO
paboty 1 opopMHUTH €€ B TETpaIu.

JIab. padora Ne 2. PactBopsl. [Ipurotosinenue pacTBOpoB 3aaHHON KOHIICHTPAIUH.

Bonpocs! nu1s1 06cyxeHus:

MaccoBast 10711 paCTBOPEHHOI'O BEIIECTBA B PaCTBOPE.

MornsipHasi KOHIIEHTpAIIHs.

ModsipHasi KOHIIEHTpAIHs YKBUBAJICHTA BEIIECTBA WIIM HOPMaJIbHAsi KOHIICHTPAIIHSI.
MornsipHast KOHIIEHTPAIIHS.

ModbHast 105151 pACTBOPEHHOTO BEIIECTBA U PACTBOPUTEIIS.

Tutp pactBopa.

OObemHast 10311 paCTBOPEHHOTO BEIIECTBA B PaCTBOPE.

NogakrwnpE
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Pemurs 3axauu:
1. Berumcoute wmaccy kpuctawtoruapata NaxSOz-10H,O w  Boabsl, HeoOXomumble ISt
npurotoBieHus 40 r pactBopa conu ¢ MmaccoBoit noserr Na;SO4 12 %.
2. B 1 n pacrtBopa comepxurcs 10,6 r kapOonata HaTpus. Paccuutarh MOJSpHYIO
KOHIICHTPALIUIO U MOJISIPHYIO KOHIIEHTPAIMIO SKBUBAJICHTa pacTBOpa.
3. Jlus mpurotoBiieHUs pacTBopa B3sutk 5,6 T rumpokcuaa kamus u 500 r Bogsl. Berauciauts
MacCOBYIO JIOJIFO THUJIPOKCHJA Kajusi B PAaCTBOPE U MOJSIPHYIO KOHIIEHTPALMIO PacTBOpa,
€CJIM TUIOTHOCTH pacTtBopa 1,12 r/mi.
Brruucnuth Maccy cynbdara muHKa, conepxamerocs B 150 mn 0,05 M pactBopa.
Brraucnuth Maccy rugpokcuaa 6apusi, coaepskamerocs B 80 i 0,2 H. pacTBopa.

ok~

TEMA Ne 4: PacTBOpbI 3J1eKTPOJIUTOB. Peaknmu mOHHOro o0MeHa
(;1aboparopHoe 3aHsTHE, 2 Yaca)
ean 3ansaTHUA:

PaccmoTpeTs TEOpHIO DIEKTPOJMTHYECKOW JUCCOIHMALMM PEAKIMd HOHHOTO OOMEHa,
COCTaBUTh YypaBHEHHUS pEaKIUil B HMOHHOM U MOJEKYJISIpHOH (opme, BBIIOIHUTH
n1abopaTopHyIo paboTy U 0QOPMHUTH €€ B TCTPAIH.

Jlad. paGora Ne 3. DiexTpoauTUyecKas [IMCCOLMALMS B PACTBOPAX 3JIEKTPOJUTOB.
Konaykromerpus. Peakuinyu noHHoro oOMeHa.

Bonpocs! 1u1s1 06cyxeHus:

DNEKTPOIUTHI U HEITEKTPOJIUTHI.

OCHOBBI TEOPUU FIEKTPOIUTUUECKON AUCCOUUALNUA AppEHUYCa.
MexaHu3M npoueccoB AMCCOUHUALMH MOJIEKYII dJIEKTPOJIUTOB.
Xumnueckas teopust pactBopoB J[.11. Menpaeneena.

Non runpokconus.

Jluccoumanus KUCIOT, OCHOBAaHUI U COJIEW B BOJHBIX PACTBOPAX.
CreneHb AUCCOLUALINH.

CunbHbie U crabble IEKTPOIUTHIL.

Peakuuu nonsoro oOMeHa.

©CoNo~wWNE

BhInoiHUTH ynpaKHeHus:

1. CocraBuTh BCce BO3MOKHBIE YPaBHEHHs peaklUii B MOJICKYISPHOW U MOHHOHN (dopMme
MEXIY CIEAYIOUIMMH BELIECTBAMHU: HUTpPAT aMMOHHUS, THIAPOKCHUJ Kaius, cyibdar
menau (Il), cepnas kucnora.

2. CocraBHTh BCe BO3MOXKHBIE YpaBHEHUS PEAKIMA B MOJICKYJISIPHOW W MOHHOH (opMme
MEXIy CJIEeIYIONIMMH BellecTBaMH: KapOOHAT HATpHsl, a30THAs KHUCJIOTA, XJIOPHI
KaJIbIIHS, TUIPOKCH Oapusi.

3. CocrtaBuUTh BCE BO3MOXHBIE YPAaBHEHUS PEAKIMI B MOJEKYIAPHOM U MOHHOU (hopme
MEXIY CIeAYIOUMMH BEIEeCTBaMU: XJIOpUJ aJlOMUHUS, HUTpAT cepedpa, KapOoHaAT
HATpHUsI, CEpHAs KUCIOTa, OPOMUJI Kausl.

Pemmnrs 3ana4m:

1. Beoluncnute Maccy ocaaka, KOTopblii oOpasyercs mpu cmemenud 50 ma 0,1 M
pactBopa HuTpara cBuHIa (Il) 1 30 ma 15% pactBopa cepHOIl KMCIOTHI MIIOTHOCTHIO
1,12 r/mi.

2. Kakoit o6bem 0,2 M pacTBOpa rHApOKCHIa KaJlusi HEOOXOIUM JJISl OCAXKICHHS BCEX
MOHOB MeH, cojepkamuxcs B 75 mi 0,15 H. pactBopa Hutpara meau (11)?

3. Kakoit 00bem raza Boyienures npu cauBanuu 60 ma 15% pactBopa kapOoHaTa Kamus
(rutotHOCTH pactBopa 1,1 r/mur) u 45 M 0,2 H. pacTBOpa CEpHON KUCIIOTHI?
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TEMA Ne 5: KoMILJIeKCHBIE COeTHHEHHS
(;raboparopHoe 3aHsTHE, 2 Yaca)

Iean 3ansaTHusa:

PaccMOTpeTh COBpPEMEHHYIO TEOpPUIO CTPOCHHSI KOMIUIEKCHBIX COEIUHEHHM, THUIBI U
Homenkiatypy KC, nucconmanuio KC B BOJHBIX pacTBOpax, BBIIOJHUTH JIAOOPATOPHYIO
paboty u opOpMUTE €€ B TETPaIH.

JIab. pabora Ne 4. KoMIuieKCHbIE COEIMHEHMS], [TOJIyU€HUE U CBOWCTBA.
Bomnpocsl 1u1st 00cy:K1eHus:

NGO~ wWNE

CoBpeMeHHOE coziepKaHue MOHATUS «KoMILIeKCHbIe coeanHeHus» (KC).

Teopus cTpoeHMs KOMIUIEKCHBIX coequHeHul BepHepa.

JIeHTaTHOCTb JIMTaH/I0B U KOOPAMHAILIMOHHOE YHCIIO KOMIUIEKCOOOpa3oBaTels.
CriocoOHOCTh aTOMOB Pa3JIMYHBIX AJIEMEHTOB K KOMIUIEKCOOOPa30BaAHHIO.

OcCHOBHBIE THUIIBI KOMIUIEKCHBIX COCIMHEHUM.

HomMmeHkiiatypa KOMIUIEKCHBIX coequHeHui. [Ipumepsl.

Hucconmanus KC B pactBopax. KoHcTanThl 00pa3oBaHus U HECTOWKOCTH KOMILJIEKCOB.
[Ipupona xummuueckoit cesa3u B KC. Meton BC npu onucanuu npupo/ipl XMAMUYECKON CBSA3H
B KC.

BbInoJaHuTh YupaKneHus:

1.

Hazsatb JaHHBIC KOMIIJICKCHBIC COCAMHCHUS, YKA3aTh KOMHJICKCOO6pa3OBaTeJH> " JIMTraHabI,

KOOPAUMHAIIMOHHOC YHCJIO U 3aps] KOMHJ’IGKCOO6paSOBaTeH${, BHCIIHIOIO U BHYTPCHHIOO C(bepbl.

Kak IMPOTCKACT MPOLUECC AUCCONMAIHMU IOTUX KOMIIICKCHBIX COGZII/IHGHI/Iﬁ B paCTBOPG?

Hanucarb BbIPAXXCHUC MJII KOHCTAHTHBI HECTOMKOCTH KOMILIEKCHOI'O MOHA.

2.

K [AuBr4], [Cr(NH3)4(H20),] Brs, Ba[Cu(CN)3 (SCN)], Cuz[Fe(CN)g]

CoctaBuTh (GOPMYIIBI CIETYIONNX COSAMHEHUI:
rexcannanodeppat (1) kamus,
cynbgar quxioporerpaammuaxpoma (111),
HUTpAT JTUHUTPOXJIOpoTpraMMuHILIaTHHEL (1V),
rekcaxyiopopozar (I11) ammonus,

TEMA Ne 6: XuMnueckoe paBHOBecHe
(;mabopaTtopHoe 3aHsTHE, 2 Yaca)

ean 3ansaTUSA:

N3y4uTh COCTOSIHME XMMMUYECKOTO PAaBHOBECHS M BIMSHHME NAapaMETPOB CHCTEMBbI Ha
CMEIlIEHNE XMMUYECKOT0 PaBHOBECHS, BBIIIOJIHUTE J1a00paToOpHyIo paboTy U 0pOPMUTEH €€ B
TETpaju.

Jlab. paGora Ne 5. Xumuueckoe paBHOBecHe. BiusHHe KOHIICHTpallUM BEIIECTB,
Y4acTBYIOLIMX B PEAKIUH, TEMIIEPATYPBI U KUCIOTHOCTH CPEABI HA CMELICHUE PAaBHOBECHSI.

Bonpocs! nuis1 00cyxneHus:

NoookrwbdPE

AGopeamw KaK KpUTEpPUHI CaMOIIPOU3BOJIBHBIX IIPOLECCOB B HEU30JIUPOBAHHBIX CUCTEMAX.
OObpaTumble U HEOOpAaTUMbIE XUMUYECKHE PEAKIUU.

CocTosiHHE XMMHUYECKOTO PABHOBECHSI.

KoHcTaHThl paBHOBECHUS U 3aKOH JIEMCTBYIOIIUX Macc.

CBs3b KOHCTAHT PaBHOBECHUS C TEPMOJANHAMUUECKUMH (PYHKIIUSMH COCTOSIHUS CUCTEMBI.
VYpaBHEHHE N30T€PMbI XUMUUYECKOU PEAKIINH.

Cmenienne xumuueckoro pasHosecusa: npunHuun Jle Ilarense — bpayna. Bnusaue
[apaMeTPOB CUCTEMBI HA CMELIEHUE PABHOBECHSI.
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BbINOJIHUTH yIPasKHEHUS

1. Hanummure ypaBHeHus i KOHCTaHT paBHoBecusa K, m K., ams kaxmoro wus
CIIEYIOIIUX 00PAaTUMBIX TTPOIECCOB:
2NO, m < 2 NO(F) + 0, ) AHO >0
H, o T Br, ) 2 HBr(r) ; AHO <0
H, o T CuO m H,O w T CU(T); AHO <0
Kaxk cmectutcsi paBHOBecHE MTPU U3MEHEHUH MapaMeTPOB CUCTEMBI?
2. [IpenyoxkuTe ONTUMAIbHOE HW3MEHEHHE TEPMOAMHAMUYCCKUX I1apaMeTPOB

(Temmneparypa,

KOHIOCHTpauus, HaBHeHI/Ie) AJId YBEIIMYCHUS BbIXOJa IIPOAYKTOB pCaKIIUM:
2H,S o) + 30, ) — 2S00, o) + 2H,0 © AHO < 0;
2 NH; ) > N, w T 3 le(r) ; AHO > 0.

TEMA Ne 7: Peakuuu ruapoJsimsa coJieil. Onpenesienne Besiuaunbl pH B pacTBopax couieit

(;1aboparopHoe 3aHsTHE, 2 Yaca)

Ieab 3ansaTHA:

W3yunth peaknuyd oOpaTUMOrOo M HEOOPATUMOTO THAPOJIH3A COJICH, COCTABUTH ypaBHEHUS

peaxuil TUAPOIN3a B MOHHOM U MOJIEKYJISIpHOH (hopMe, BBIMOIHUTH J1A00OPaTOpHYIO paboTy

1 0(hOpPMUTH €€ B TeTPaIH.

JIad. paGora Ne 6. ['unponus coneil. Onpenenenue Benuunnsl pH B pacTBopax cosei.

Bonpocsl 1151 00cy:K1eHus:

1.
2.

7.
8.

Yro Ha3bIBaCTCS TUAPOIU30M?

[IpuBeauTe MPUMEPHI COJCH, KOTOPHIC MOJIBEPraloTCsS THAPOIU3Y, M COJICH, KOTOPHIC HE
MoJIBEpraroTcs ruaposin3y. OObSICHUTE STH MPOIECCHI.

[ToueMy pacTBOp XJIOpHIA ATIOMHUHHS OKpAIIMBACTCS B KPACHBIN IBET MPU JOOABICHHUH
nakmyca?

Kakue w3 mepeuncneHHBIX coyieii moaBeprarotcs ruaponusy: Na,SOsz;, K,COs;,  NaBr,
CoS0y4, LINOs. [lats 00BsICHEHHE.

KakoBa peakiust cpeabl B pacTBopax cieayromux comei: KpS, NapSiOs, KI, ZnSOy,
NaCN, Aly(SOy)s. lath 0ObsicHeHNE.

UTo mpoucXOOUT MpU CIMBaHUM pacTBOpoB cynb(ara xkene3a (III) m kapbonara kamus,
xnmopuaa xpoma (III) u cyneduaa kanus, HATpaTa aTIOMUHUS U cyiabhuTa Hatpus? Jlath
00BsCHEHHE.

[ToueMy IMHK B3aMMOJIEUCTBYET C PACTBOPOM XJIOpU/A aIFOMUHUS C BbIIeTICHHEM ra3a’?
[Toyemy amoMHuHUI B3aMMOJIEHCTBYET C pacTBOopoM ¢ocdara HATPHS C BhIIEeTIeHHEM ra3za?

BbInoJHUTD YpakKHCHUHA:

1.

CocTaBuTh ypaBHEHUS peakUUi THAPOIU3a B MOHHON U MOJIEKYJISIpHOU (hopMe CIeAyIOIMUX
coneil: xynopun kobaneta (I1), cunukar kanus, HUTpat TUTH. YKa3zath pH cpeasl B BOAHBIX
pacTBOpax 3TUX COJIEH.

CocTaBUTh ypaBHEHHS peaklMii THAPOIN3a B MOHHOW U MOJIEKYJISIPHOM opMe ClIeTyroIuX
cojiei: noaua ammoHus, dochar kamus, xiopun O6apus. Ykazatb pH cpensl B BOJHBIX
pacTBOpax 3TUX COJIEH.

UYro mpou3oieT Mmpu CIMBaHUM PACTBOPOB CHUJIMKATa HATpUs U Cyinbdara amoMuHH?
CocTaBUTh YpaBHEHHMsI peakluii B MOJIEKYJIIPHOW U MOHHOH (opMme.

TEMA Ne 8: OKHC/IMTEIbHO-BOCCTAHOBUTEJIbHbIE PeAKIIMU. DJIEKTPOAHbIE MOTEHIIHAJbI.

(;mabopatopHoe 3aHsTHE, 2 Yaca)
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Iean 3anaTHA:

PaccMoTpeTh MOHSTHS «CTEMEHb OKHUCIHEHUus», «OBPy», BaxHeWlmne OKUCIUTETU U
BoccTaHoBUTEeNMH, kiaccudukammio OBP u Meron HMOHHO-RIIEKTPOHHOTO OanaHca Mpu
pacCcTaHOBKE ko3 puImeHToB B OBP. O3HaKOMUTBHCS c METOJIUKOM
MOTEHIIMOMETPUYECKOr0 m3MepeHus pH cpensl, BBIMTOIHUTH JTabOpaTopHyr0 paboTy u
0hOPMHTH €€ B TETPAJIH.

JIab. padora Ne 7. OKUCIUTENBHO-BOCCTAHOBUTENBHBIE peakiiMu. MeTo mojiypeakiui.

Bomnpocel 1u1st 00cy:K1eHus:

=

ROONOOGOA~W®

11.

12.

0.

CreneHb OKUCIEHHS U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE  CBOMCTBA  JIEMEHTOB UM UX COEAMHEHUH B
3aBUCUMOCTH OT UX MoyoxkeHus B Ilepumonnueckoid cucrteMe 3IIEMEHTOB U CTEIEHU
OKHUCJICHUS JIEMEHTOB B COCIUHECHHUSIX.

Baxneiine okUCIUTENN U BOCCTAHOBUTEIH.

Krnaccudukanys okuciuTeabHO-BOCCTAHOBUTEIbHBIX PEAKLIUM.

DNEeKTpOAHBIEC TOTEHIUABI.

["anpBaHMYECKHUI IEMEHT U €r0 JIEKTPOABUKYIIAS CUJIA.

CranapTHBIN BOJIOPOIHBIN 3JIEKTPOA U €r0 IPUMEHEHHE.

CraHgapTHBIN IEKTPOAHBIN MOTEHIMA MeTalla.

DNEeKTPOXUMHUYECKUH Psi/i HAPSYKEHUN 3J1EMEHTOB.

VYpaBHenne HepHcra U1 2JIEKTPOJHOTO NOTEHIMANA MeTala W Ul [OTEHIHAIa
OKHCJIUTENBHO-BOCCTAHOBUTEIBHOTO JIEKTPOJA.

Onpenenenue  Hampapienuss nporekanus OBP  mo  pasHocTM  OKMCIMTENBHO-
BOCCTAHOBUTEJIBHBIX MOTEHIIUAJIOB.

BinsiHue cpenbl M BHEIIHUX YCJIOBUM HA HAIPABICHHE OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii U XxapakTep 0oOpa3yloluxcs NPOAYKTOB Ha NpUMEpe MEepMaHraHata Kaius U
JUXpOMaTa KaJus.

BbInoJHUTD YpaskKHCHUHA:

8.2.3.

1. OHpeI[eJ'H/ITB CTCIICHb OKUCJICHUA 3JICMCHTOB B CJICAYIOMIUX COCANHCHUAX!
F83(PO4)2, KC|O3 , Na,B4O7, Pb(NOz)z, KsCry07 , NH4C| , NaMnO-, Ca(N03)2 ,
FePOy,, BI2(SO4)3

2. MeTtonom nonypeakiuii mogodpate kodxpunueHTs B cienyomux OBP:

Cl, + Br, + KOH — KCIl +KBrO3; + H,0

KMnO;, + NO + H,SO, — MnSO; + NO, + K3;SO4 +H;0

Cr,03 + NaNO; + KOH — KyCrO; + NaNO, + H,O

S + KOH — K,SO; + K;S + H)O

Tunosble 3a1aHus 115 JIA00PATOPHBIX M MPAKTHYECKHUX 3aHATHI 10 HEOPTAHMYeCKOH
U OPraHU4ecKoil XUMHH

TEMA Ne 1: Boxopoa u ero coeiuHeHUust
(;mabopaTtopHoe 3aHsTHE, 2 Yaca)

Iean 3ansaTHA:

PaccmoTpeTs cBOMCTBA BOJIOPO/IA M €70 COEUHEHUM.

Beimonuute n1aboparopHyto paboTy M oQOpMUTH €€ B TeTpaau Ul J1abopaToOpHO-
MPAKTUYECKUX padoT.

JIa6. paGora Ne 1*. IlonmydyeHue BOIOpOJa M H3YYEHHE €ro XHWMHUYECKHUX CBOMUCTB.
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ITepokcua BoOOpoaa 1 €ro CBOMCTBA.

Bonpocsl 1151 00cy:KI1eHus:
1. Mecro BoiOpO/Ia B IEPUOAUUECKON CUCTEME.
2. CoeauHEHHUs BOAOPOJA C METAUIAMU M HEMETaJJIAMHU.
3. Boma u ee cBolicTBa. AHOMAJIUY BOJBI.
4. Ilepokcun Bomopoja U €ro CBOMCTBa.

BbINOJHUTH YyHIPaKHEHUSI:
1. HamucaTh BO3MOXKHBIE YpaBHEHUS PEaKUil pa3HbIX TUMOB (HO HE MEHEE TPeX), C IOMOIIIBIO
KOTOPBIX MOKHO MOJIYYUTh BOJOPO/I.
2. CocTaBUTbH ypaBHEHUS peakiuil 0OOHapyKeHUsI IEPOKCHIA BOJOPOIa B pacTBOpE

Pemuteb 3agaun:

1. CxoiabKO JIUTPOB BOAOPO/IA BBIACIUTCS IIPU PA3JI0KEHUU BOAOH 5,5 I THAPHUAA KaJlbLUs
npu temnepatrype 17 °C u napinenun 101,3 xIla? OtBer: 6,23 1.

2. Kakas macca rupu/ia KaJibIys JOJKHA IPOPEarupoBarh ¢ BOJAON, YTOOBI BhI-
JETUBIIUMCS BOJIOpoa0oM BoccTaHOBUTH 20 T okcuaa menu (I11)? OTBet: 5,25 1.

3. Kaxoii 06bem kucnopoaa (Ipu H. y.) BRLACTUTCS IpH pasznoxernnn H,0p,
coaepxanierocs B 1000 r ero 4%-noro pacrsopa? Otet: 13,2 1.

4. OrmpenenuTts MacCOBYIO JIOJIO IEPOKCHAA BOJOPOIA B pacTBOpe, eciu S K 3%-HOoro

pacTBopa nepokcuaa Boaopoaa 0puio cmemano ¢ 1,5 kr neprunpoins. Orset: 9,23 %.
Kakas macca 3%-noro pactBopa H,O; u kpucramumueckoro KMnOy4 mpopearupoBaiia B

KHCIION cpefie, ecu B pe3yiibTaTe peakluu Boiaenuaoch 1,12 i kuciopona (mpu H.y.)?
OTtBeT: 56,6 T; 3,16 1.

TEMA Ne 2: O01masi XapakTepuCcTHKA U CBOICTBA S-3JIEMEHTOB-METAJVIOB

(J1abopaTopHO-TIPAKTHUECKOE 3aHATHE, 2 Yaca)

ean 3ansaTHUSA:
PaccmoTpeTh cBOMCTBA S-2JIEMEHTOB-METAJIOB U KX COCTUHEHUIA.
BeimomauTte  1aboparopHyro  paboty W OQOPMHUTH €€ B TeTpaaud Uil JIabopaTOpHO-
MPAKTHYECKUX padoT.
Jlao. pa6ora Ne 2*. [llenouynsie MeTasuibl U UX COeUHEHU. Maraui, kanbiui, 6apuit u
UX COCTMHCHUS.

Bonpocs! nuis1 00cyxkneHus:

1.

[TomokeHue S-3JIEMEHTOB-METAIUIOB B MEPHOJNYECKON CHCTEME, CTPOCHUE U pa3Mep

ATOMOB, PACTIPOCTPAHCHHOCTD B ITPUPO/JC.

H_IGJ'IOIIHI)IG MCTAJUJIBI 1 UX COCAUHCHUSA, ITOJTYYCHUC CBOICTBA.
Baxwueiimue COCOUHCHUA 6epI/IJ'IJ'II/I$I 1 Martgus.

meHOqHO3€MGHBHBI€ MCTAJUIbl, ©X OKCHUJbI, THAPOKCHU/BI, COJIH.
KectkocTh BOJbI. buonoruueckas POJIb HATPUA, KAJIWA, MarHUA U KaJIbIHA.

okrwn

BbINOJHUTH yHIpaKHEHUSI:
1. Kakue 13 nepedncieHHbIX coJieil MoJBepraroTcs TUAPOINU3Y: XJI0pua 6apus,

cynbdaT OepuiIns, HUTPAT Kajdus, HOJU JIUTHS, KapOoHAT Kanus, ruapogocdar

HaTpus, ruapocynbdar pyouaus, UMaHu Kajaus, THAPOKCOHUTPAT MarHus?
CocraBbTe ypaBHEHHUs peakLUUi THIPOJIM3a B MOHHONH U MOJIEKYJISIPHOU Gopme U
YKa)XUTE pEeaklNIo Cpebl B pacTBOpaxX 3TUX COJIEH.

2. CocraBbTe ypaBHEHUS peakuii, C TOMOIIbI0 KOTOPBIX MOKHO OCYIIECTBUTD



CIICAYIOIINE TIPEBPALICHHUS:
Ca - Ca0O — C&(OH)Z - Ca(N03)2 — CaCO3; — C&(HCO3)2 — CO,
Na — NaOH — NaHCO; — Na,CO; — Na,SO, — NaCl — Na
Ca — CaH, — Ca(OH)2—> C&(HCO3)2 — CaCO3; — C&Clz — Cag(PO4)2

Pemute 3agaun:

1. Kakoit 06bem Bomopoza, usmepernHoro npu 20°C u 92 klla, Beinenutcsa npu
neiictBun Ha Boay | r cmaBa, cocrosimero u3 30% kanus u 70% nHatpusa?
Otser: 0,5 1.

2. Kakoit o6bem 1 M pacTBopa rujipokcuja HaTpusi moTpedyeTcs s mepeBojaa B
TeTparupokcoOepuiyiaT HAaTpHUs XJopuaa oepuinius, conepxamerocs B 600 ©
6%-noro pactBopa? Otser: 1,8 .

TEMA Ne 3: O01ast XapaKTepHCTHKA H CBOiicTBa 0-3/1eMEHTOB.
d-Daementst I, 11, 111 u 1V rpynn
(J1abopaTopHO-TIPAKTHYECKOE 3aHATHE, 2 Yaca)

Ieab 3ansaTHA:
Paccmotpets 0011yi0 xapakrepuctuky d-amemenToB. M3yunts cBoiictBa d-amementos |, |1,
1w IV rpynn u ux coeMHEHUIA.
BeimomauTte  1aboparopHyro  paboty W 0QOpMUTH €€ B TeTpaaud Uil JIabopaTOpHO-
MPAKTUYECKUX PadoT.

JIab. pa6ora Ne 3*. Menp, cepebpo u ux coeauHeHust. [{luHk, kKaaMui, pTyTh U UX COCAMHEHUSI.

Bonpocsl 1151 00cy:KIeHUs:

1. Tlonoxenue 0-37€MEHTOB B MEPHOAMYECKONM CHCTEME, CTPOECHHE W pa3Mep aTOMOB,
pacpoCTPaHEHHOCTh B MPUPOJE.
dusznyeckue CBOMCTBA.
CrelneHu OKUCIICHUS.
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB MPOCTHIX BEIICCTB U COCTUHEHHH d-3271€eMEHTOB
B MEPHUOJIAX U IPyIIIaX.
d-DyieMeHTBI KaKk KOMIUTEKCO00pa30oBaTelu.
CaoiicTBa Menu U ee coeiMHEeHNN. KomiiekcHble coeiMHEeHNs MeH, cepedpa U IUHKA.
CBoiicTBa LMHKA, aaIMUd W PTYUM U HUX coeauHeHuM. Tokcuueckue CBOWCTBA
COEAMHEHHI KaJIMHS U PTYTH.

o

No o

BbINOJHUTH yHpasKHEHUS:
1. CocraBbTe ypaBHEHHS peakI1il B3aMMOAECHCTBHS MEAM U IIMHKA C KOHIIEHTPUPOBAHHOM
1 pa30aBIEHHON a30THOW KMCIOTON M KOHLIEHTPUPOBAHHON CEPHOI KUCIOTOM.
2. CocraBbTe ypaBHEeHHS peakuuil rugponusa cyibpara meau (1) m Hurpara nuunka B
WOHHON M MOJEKYJSpHOU (opMe M YKaKHTE PEaKIUI0 CpeJbl B PACTBOpax JTHX
COJIEH.
Jlnst kommekcubix coequaennii Na [Au(CN); 1], [Cu(NHs)2(H20),] Cl,
yKa3aTb KOMILJIEKCOOOpa3oBaTeslb M JUTaHAbl, KOOPAWHAIMOHHOE YHUCIO U 3apsij
KOMILIEKCOOOpa3oBareisi, BHENIHIOI W BHYTPEHHIOI c(hepbl W Ha3BaTh JaHHBIC
KOMILIEKCHBIE coeiMHeHus. Kak mpoTekaeT mporece JUCCOIMAMU ATUX KOMIUIEKCHBIX
coeMHEHN1 B pactBope? HamucaTe BbhIpaKeHHE I KOHCTAHTBl HECTOMKOCTH
KOMIIIEKCHBIX HOHOB JTAHHBIX KOMIUIEKCHBIX COEIMHEHHH.
5. CocraBbTe ypaBHEHUS peaKInii, C TOMOIIHI0 KOTOPBIX MOKHO OCYIIECTBUTH
CIIeAYIOIINE TPEBPALCHHS:
Zn — ZnSO, — Zn(NO3z); — Zn(OH), — Kj3[Zn(OH)4] — ZnCl;
Cu — Cu(NOs3); — Cu(OH), — CuO — CuCl, — Cu — CuSO4
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Cu — CuSO; — Cu(OH), — Cu(NO3); — CuO — Cu

Pemurs 3axauu:

1. Ilpu pactBopenuu cepedpa B M30BITKE KOHIIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI BBLACIUIICS
okxcuj cepsl (IV) oobemom 10 mit (H.y.). OnpenenuTs Maccy pacTBOPEHHOTO cepedpa.

2. Jlnsa ompeneneHus cepedpa B cepeOpssHOM MOHEeTe Kycouek ee maccoi 0,3 T pacTBOpUIM B
KOHIICHTPUPOBAHHOW a30THOU KHcioTe. M3 momyuyeHHOro pactBopa cepedpo ocaauin Mpu
MIOMOIIM PacTBOpa XJIOPOBOJOPOAHOW KHUCIOTHL. Macca ocajaka Iociie NMPOMbBIBAaHUS H
BeICymuBaHus paBHa 0,199 r. BerancnuTh MaccoByrO 1010 cepedpa B MOHETE.

3. Bpramciute maccy nuHkoBoro kymopoca ZnSQOg4 7H70, KOTOpBIT MOKHO TOJYYUTH MPHU
B3auMoieiicTBuM IHKA ¢ 250 mut 25% pacTBOpa CepHOM KHCIOTHI INIOTHOCTHIO 1,16 T/MI1.

TEMA Ne 4: d-Daementst V, VI, VI u VIII rpynn
(J1abopaTopHO-MIPAKTHUUECKOE 3aHATHE, 2 Yaca)

ean 3ansaTUSA:
PaccmoTpeTh 0011yt0 XapakTepucTHKy U cBoiicta d-anementos V, VI, VII u VIII rpynm u
UX COCIUHEHHI.
Bremonnute mabopaTopHyo paboTy U OQOpMUTH €€ B TeTpaau Ui J1abopaTopHO-
IPAKTUYECKUX padoT.
JIad. pa6ora Ne 4*. Xpowm u ero coequHeHus. Maprasen u ero coequneHus. JKemneso,
KOOQIIbT, HUKEJIh U UX COCITMHCHUS.

Bomnpocsl u1st 06cyKIeHHA:

1. DnemeHTHl TOATpYyNIbBl BaHAIWs, OOIIas XapaKTEPUCTHKA, CBOMCTBA OKCHIOB U
THIPOKCHIOB B 3aBUCUMOCTH OT CTCIIEHH OKHCIICHHUS 3JIEMEHTOB.

2. DleMeHTHl MOATPYNIBI XpoMma, oOmas XapakTepHCTHKA, CBOWCTBA OKCHUAOB U
THPOKCHJIOB B 3aBUCUMOCTH OT CTCTICHH OKHCJICHUS JIEMEHTOB.

3. Coemunenus xpoma (III), xpomarel u nuxpomarbl. OKHCIHTENBHAss AKTHBHOCTH
coenuHenuit xpoma (V1).

4. DneMeHTHl TMOIATrPYNIBI MapraHna, oOmas XapaKTepUCTHKa, CBOMCTBAa OKCHIOB M
THIPOKCHJIOB B 3aBUCUMOCTH OT CTCTICHH OKHCJICHUS JIEMEHTOB.

5. Baxseiiue coeMHEHNs] MapraHIa.

6. OkxucnurenbHas aKTHBHOCTh TNEPMaHTaHATa KalUsl B 3aBUCUMOCTH OT KHCIOTHOCTH
Cpenbl.

7. DneMeHTHI CeMEICTBa XKeje3a, CBOMCTBA MPOCTHIX BEIIECTB M UX COCAMHEHUH.

8. d-Onementst V, VI, VIl u VIII rpynn kak KOMIIEKCOOOPa30BATEIIH.

BbINOJHUTH yHIpaKHEHUSI:

1. Meronom nomypeakiuii nogdepute koddduurentsl B cienyromux OBP:
KMnO; + KNO, + H,SO,4 — MnSO, + KNO3; + K,SO, + H,0
K,Cr,0; + KI + H,SO, — Crz(SO4)3 + I, + K;SO, + H)O
MnO, + KOH + O, — K,MnO, + H,O
CrClz +H,0, + KOH — K,CrO, + KCI + H,O

2. Jlns xomrnekcHbix coequaeHuit Ky [CO(NH3)2(NO,)4], [Cr(NH3)4(H20) Br]Cl;
yKa3aTh KOMIUIEKCOOOPa30BaTeb M JIUTaH b, KOOPINHAIIMOHHOE YUCIIO U 3apsi]]
KOMIUIEKCOOOpa3oBaTeisi, BHEIITHIOW U BHYTPEHHIOKO chephl U Ha3BaTh JaHHbBIE
KOMILUIEKCHBIE coeinHeHMs. Kak mpoTekaeT mporiece AUCCOUAIH dTHX KOMITIEKCHBIX
coequHeHMH B pacTBope? Hammcars BblpaxxeHHe JIsl KOHCTAHThI HECTOUKOCTH
KOMIUICKCHBIX HOHOB JIAHHBIX KOMIUICKCHBIX COSTMHCHUH.

3. CocraBbTe ypaBHEHHUS PEAKIUi, C TOMOIIBIO KOTOPBIX MOXKHO OCYIIECTBUTH
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CIIEYIOIINE TIPEBPAIICHHS:

Fe — FeSO, — Fez(SO4)3 - FE(OH)3 — Fe,O; — Fe

Cr — Cr(NOs); — Cr(OH); — Nas[Cr(OH)s] — Cr(OH);s — CiCls
KMnO; — MnO; — MnCl; — MnS — MnSO,

Na, CrOs — Na, Cr,07 —» Crn (SO4)3 — CI‘(OH)g — K[CI‘(OH)4]

Fe — Fe(NO3); — Fe(OH); — Fe,0O3 — Fe — FeCl, — FeS

Pemute 3agaun:

1. K Bognomy pactBopy, coaepxarniemy xjopua xpoma (I11) maccoit 3,17 r, npuiunu pactsop,
comepxammii cynbua kamus maccod 3,85 r. Kakoe BemiecTBo BBIIAJAET B OCAIOK?
Onpenenutb Maccy ocajika.

2. Kakoit o6bem 0,1 M pacTBOpa auxpomMara Kajius MOTpeOyeTcs Jisd OKHUCIEHUs OpoMmua
Kanusi, cogepkamierocsa B 50 v 5 % pactBopa, B CEpHOKHUCION cpese?

3. B pesynaprare peakumu Mexmy keiae3oM maccod 22,4 r u xjgopom obbemoM 15,68 1
(HopManbHble ycnoBus) nonyuwin xjopun xenesa (1), xoropeiit pacTBopuiin B BOJIE
Maccoit 500 r. Beraucnuth MaccoByro a0t xiopuaa skenesa (111) B moxyuennom pactope.

4. Ilpu cnmasnenun 6,02 r okcuma xpoma (lll) ¢ HuTparom HaTpuss B NPUCYTCTBUU
THAPOKCHAA HATpus moiydeHo 12,74 r xpomaTa HaTpusi BBIYHCIUTH BBIXOJ MPOIYKTa
peaKkIu B IPOIICHTAaX.

5. OO0pa3zer xene3Hoi mpoBosioku Maccoit 0,52 r pactBopeH B HySO4 6e3 noctyma Bo3zmyxa.
Ha okucnenue mosryaeHHOTO pactBopa cyibdara xenesa (1) uspacxogosano 42,5 mi 0,12
H. pacTBOpa NEpMaHraHaTa Kajius. BeIUMCINTh MacCOBYIO JIOJIO JKele3a B MPOBOJIOKE.

TEMA Ne 5: O6mas xapakrepuctuka p-djaementos VIl u VI rpynmn.
I'anorensl, kuciopoa, cepa
(J1abopaTopHO-TIPAKTHUECKOE 3aHATHE, 2 Yaca)

ean 3ansaTUSA:
PaccmotpeTh 00ImIyt0 XapakTepucTHUKy u cBoiicTBa p-anemeHToB VIl m VI rpynn u ux
coequHeHuil. BpimonHuTh nabopatopHyro pabory U OoQOpMHUTH €€ B TeTpaau Ais
1a00paTOPHO-TIPAKTHYECKUX PadoT.
JIab. pa6ora Ne 5*. Xumunueckue cBOWCTBa raJlor€HOB, KUCI0poAa U cepbl. CoeTuHEHUS
CEPBI.

Bonpocs! nuis1 00cyxneHus:
1. Ilonoxenue p-anementoB VIl u VI rpynn B mepuoanyeckoil cucreme, CTpOECHUE U
pa3Mep aToMOB, PacCpOCTPAHEHHOCTD B IIPUPOJIE.
l"ajiorens! Kak OKHCIUTENH.
I"amorenoBOIOPOABIL.
Kucnoponcoaep:xaiue coeJMHEHHsI TaJIOT€HOB.
Kucnopon B mpupone, 030H, OKCHJIbI U THIPOKCHIBI.
Cepa u ee coOeqUHEHUS: CEPOBOJIOPO, CYIb(UIBI, OKCUABI, KUCIIOTHI.

oM wN

BbINOJIHUTH yHpasKHEHHs:

1. Meronom nomypeakiuii mondoepute kodpduureHTs! B ciaenyomux OBP:
Na,SO; + KIO3 + H,SO, — Na,SO, + I, + K,SO, + H»0O
KMnO; + Nal + KOH — I, + K;MnO; + NaOH
S + KOH — K»,SO; + KS + H»O
Cl, + I, + KOH — KCI + KIO; + H,O

2. CocraBbTe ypaBHEHUS peakiuil rUApoiIn3a cyabpuaa Kalblus U THAPOCYIbpuTa
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KaJust B
MOJICKYJIIPHON ¥ MOHHOU (popme. YKaKUTE PEaKkIUio CPEIbI.

3. CocraBbTe ypaBHEHUS PEAKIUH, C TOMOIIHIO KOTOPHIX MOXKHO OCYIIECTBUTH
CIIEIYIOLME IPEBPAILCHUS:
SO, — NaSO; — Na,SO; — BaSO,4
HClI — ClI, — KCIO3 — KCI — HCI — AgCl

Pemute 3agaun:

Bbruuciute 06beM 0,1 M pactBOpa Amxpomara Kajius, KOTOPBI moTpedyercs ams
okuciienus 10 r noguaa Kaiusi B CEpHOKHUCIION cpeie.

15 r cepol cmemanu ¢ 20 r amomunus. [lonyuennas cmech Harpera. Kakue BemiectBa
HaxoJsTcs B cMecH nociie peakunn? KakoBa Macca 1moiny4eHHOro BenecTna?
[TogkucneHHbI cepHOM KHUCIOTON pacTBOp, conepxkamuii 0,5 r mepmaHranara kamnus,
oOeciBeTHIICS MPHU MPOIMYCKAHUU B HETO CEPOBOAOPO/A, MOTYYEHHOT0 U3 Cylbdua sxene3a
(1) u consHoli kuCIOTHL. Beruncnute Maccy 3aTpadeHHoro cyibdumia xemnesa ().
Beruucnuts Maccel 3% pactBopa nepokcua BoJopoAa U KpUCTAUIMYECKOr0 epMaHraHara
KaJiusl, KOTOpble HEOOXOAUMO B3STh JUIsl NOJydeHus S5 J1 kuciopoja (mpu H.y.). Peakuus
MIPOTEKAET B CEPHOKUCIION Cpejie.

[Mpu npokanuBanuu cmecu xsopara kanmuss KClO; u xnopuna kanmust KCl maccoit 50 r
BbIIeTMIICA ra3 oO0beMoM 6,72 11 (H.y.). OnpenenuTh MacCOBYIO JOJIO XJIOpUAa Kallus B
HCXOJIHOM CMECH COJICH.

TEMA Ne 6: O01masi XapakTepucTUKa p-3JieMeHTOB V rpynnsl. A30T U pocdop
(J1abopaTopHO-TIPAKTHUECKOE 3aHATHE, 2 Yaca)

ean 3ansaTHUSA:

PaccmoTpeTs 00111yI0 XapaKTepUCTUKY U CBOWCTBA P-3JIEMEHTOB V TPYMIIBI U UX

COEIUHEHUN.

Bemonaute nabopartopHylo paboTy M OoQOpMUTH €€ B TeTpaau JUis J1adOpaTOpHO-
MPAKTUYECKUX padoT.

JIab. pabora Ne 6*. Xumuueckue cBOMCTBA coeNMHEHUH a30Ta u ocdopa.

Bonpocs! nuis1 00cyxneHus:

1.

Noohk~own

[Tonoxxenue p-aneMeHTOB V Tpynmbl B NMEPUOAUYECKON CHUCTEME, CTPOCHHE U pa3Mep
aTOMOB, PacCIPOCTPAHEHHOCTD B IIPUPO/JIE.

A30T 1 €ro COeJMHEHUs: HUTPUbl, AMMHAK, KUCJIOPOJIHBIE COCTMHEHUS a30Ta.

Crnenuduka B3aMOAECHCTBHS a30THON KUCIOTHI C METAJNIaMH U HEMETaJlJIaM.

HutpaTtsl, nx TepMuydeckas ycTONYMBOCTh. bronornyeckas poJib a3ora.

AnnotponHsie Moaupukanuu dhocdopa.

Xumnueckue cBoiictBa dochopa. dochun.

®docdopubie kucnoTel. PocdaTsl, UX pACTBOPUMOCTb U TUAPOIIH3.

BbINOJHUTE yHIpaKHEHHUS:

MeTtonom nonypeakiuii nogdepure kosddunrenTs! B cienyromux OBP:
KMnO, + NO + H,SO,4 — MnSO;, + NO, + K,SO, + H,O
Ca + HNO; — Ca(N03)2 + N,O + H,O

NH; + KMnO;, + KOH — K),MnO, + KNO; + H,O

2. Hanummre ypaBHEHUS peakIMH rMApPOIN3a HUTPUTA HATPUS, XJIOPUAA aMMOHHUS U
ruapodocdara Kanus B MOJIEKYJISIPHON M HIOHHOU hopme. YKaXuTe peakiuio Cpeibl.

42



Pemmnts 3anaun:

Kaxkoit 00bem, MpuBeIEHHBIN K H.y., OyJIeT 3aHUMaTh aMMHUaK, MOJTYyYeHHBIH U3 cMecu 20 T
xJyiopuja aMmMoHus U 30 r THIPOKCHIA KaIbIUs?

Boruncnute 06bem 0,1 H. pacTBOpa THAPOKCHAA HATpUs, HEOOXOIUMOTO JUIs
HelTpanuzanun optodochopHoii KucnoTsl, momydeHHor uz 0,93 r gocdara KanpLus, eciu
MIPOJYKTOM PEaKINH siBiseTcs ruipodocdar HaTpusi.

Ammuak obvemom 7.84 n (mpu H.y.) TMOABEPIIM KaTaTUTHYECKOMY OKHCICHHUIO H
JalbHENIIeMy OKHCIICHHIO B a30THYIO KUCJIOTY. B pe3ynbrare mosydusan pacTBOp Maccoi
200 r. BbolyuciIuTh MaccoBylO JOJK0 a30THOM KHUCJIOTHI B MOJIY4EHHOM PAacTBOpPE, CUUTAs
BbIx07 HNO3 paBHbIM 40 %.

Kakas macca okcuma docdopa (V) obOpasyercs npu mosHOM cropanuu (ochuna PHs,
nosydeHHoro u3 pochuna kanpuus maccoi 18,2 r?

TEMA Ne 7: O0mas xapakrepuctuka p-3jgementos |11 - 1V rpynm.
bop, anoMunuii, yriepoa, KpeMHHi
(J1abopaTopHO-TIPAKTHUECKOE 3aHATHE, 2 Yaca)

ean 3ansaTUSA:

PaccmoTtpeTs 00111yI0 XapakTepuCTHKY U cBoicTBa p-anemeHToB |l u IV rpynn u ux
COCIMHECHU.

Bemonnute mabopaTopHyo paboTy U OQOpMUTH €€ B TeTpaau uis JlabopaTOpHO-
IPAKTUYECKUX padoT.

JIab. pabora Ne 7*. Xumuueckue CBOMCTBA COeIMHEHUHN O0pa, alFOMUHMS, YIiepoaa u
KpEMHHUSL.

Bonpocs! 1u1s1 06cyx1eHus:

1.

NG WN

[Tonoxxenue p-snementoB |l u IV rpynn B nepuoanyeckoit cucreme, CTpOCHHE U pa3Mep
aTOMOB, PaCIIPOCTPAHEHHOCTH B IIPUPOJIC.

CTpyKTypa U CBOICTBA aJUIOTPONUYECKUX MOAU(DUKAINI yraepoaa.

KucnopoHbIe cCOeTMHEHUS yTiepoia U KPEMHUSL.

VYronpHas U KpeMHUEBbIE KHUCIIOTHI, KApOOHATHI, CUITHKATHI.

bop u ero coenrHeHus.

AJIOMUHUN U €70 COeTMHEHUS.

AMDOTEPHOCTH OKCH/IA ¥ THAPOKCHUIA ATTFOMUHUS.

I'mapoinns coneit amrOMUHUS.

BbInoTHUTH ynpaKHEeHUs:

Hanummre ypaBHeHuUs peakiuil ruiposinza kKapOoHaTa HaTpus, XJIOpUAa aTFOMUHUS U
CUJIMKATa

KaJIisl B MOJIEKYJIIPHOM U MOHHOUM (hopMe. YKaKHUTE PEaKIHIO CPE/IbI.

Kakas peakuust OyaeT mpoTekaTh MpHU CIMBAHUU BOJHBIX PACTBOPOB CyNb(ara aTrOMUHUS U
kapOoHata HaTtpusi? CocTaBbT€ ypaBHEHUE PEAKIIMH B MOJIEKYJISIPHON U HOHHOM (popme.
CocTaBbTe ypaBHEHHUsI peakLUii, C TOMOIIBI0 KOTOPBIX MOYKHO OCYLIECTBUTH CIIEAYIOLINE
MIPEBPALICHUS:

C — C02 — Kz C03 — CaC03 — C02 — Ca (HC03)2 — CaC03

Al — Al (SO4); — AI(NO3); — AI(OH); — K[AI(OH);] — AICl3

S|02 — NaQSi03 — HzSiOg — SlOz — Si — SIH4

Pemutnb 3agaun:
[Ipu neiicTBUM W30BITKA COJITHOW KUCJIOTHI HA KapOOHAT KaJbIUs MAacCOW 25 T MOTyYUIIH
10 r yrnekucnoro raza. OnpeaenuTs BbIXOA NPOAYKTa PEAKIINH.
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Bbruucnute  Maccy okcupa  yraepona  (IV), KOTOpbIE  MOXHO MOMYyYUTh HpU
B3aUMOJICHCTBUHU KapOOHaTa KajbIlUsg MacCOd 7 T C pacTBOPOM COJISTHOM KHCIIOTBI MacCOM
30 r ¢ maccooii goseit HCI 20 %.

Boruncnuts 06beM 0,5 M pacTBopa TUApOKCHIA HATpUs, HEOOXOAUMOTO IS
Heirpanmzanun 150 M 3% pactBopa OopHoii kucnotsl (totHocts 1,003 r/min), ecnu
MIPOJYKTOM PEAKIINH SIBJIETCS TETpabopaT HaTpHsl.

Cmech kpemHust U yras maccoil 20 T oOpaboTanu M30BITKOM KOHLIEHTPUPOBAHHOTO
pacTBopa mienoyu. B pesynbrare peakiuu BhIICTWIICS Bomopoa oobemom 13,44 1 (H.y.).
BbruncnuTh MaccoByro 10110 KPEMHUS B HCXOJIHOM CMECH.

Kaxkoit 06bem 2 M pacTBopa ruApoKCHIa HATPUs HAJO 3aTPATUTh )i HelTpanuszamuu 200
r 3 % pacTBOpa OOPHOM KUCIOTHI, €CITH MPOYKTOM peakiuu siBisiercs Na;B4yO7?

TEMA Ne 8: OcHOBHbBIE KJIACChl OPraHUYeCKUX COeTUHEeHU
(mpakTUYecKoe 3aHATHE, 2 Yaca)

ean 3ansaTUSA:

PaCCMOTpeTb KJ'IaCCI/I(bI/IKaI_II/IIO N OCHOBHBIC KJIACChI OPTraHUYCCKUX COCHHHGHHﬁ, Hux

cBOIcTBA. 3acaymaTh pedeparTsl 10 OPraHNYeCKUM COEAUHEHUSAM YIIepoaa.

Bonpocs! 1u1s1 06cyxneHus:

1.
2.
3.

o

®©

10.

11.

12.

13.

14.
15.

16.

OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYeCcKOro ctpoenust A.M. bytieposa.
Knaccudukanus opraHuuecKuX COSTMHCHUN.

AJKaHbl, TOMOJIOTUYECKUHN Psil, ©30MEpHs, HOMEHKIIATypa, CIIOCOOBI MOyUYeHUs U
XUMHYECKHE CBOMCTBA.

AJIKEHBI, TOMOJIOTUYECKUHN Psill, U30MEpHs, HOMEHKIIATypa, CIIOCOOBI MOJIYYESHUS U
XUMHYECKHE CBOMCTBA.

AJKUHBI, TOMOJIOTHUECKUHN PsiJ, U30MEPHsl, HOMEHKIIATypa, CIIOCOOBI MOJIYYEeHUS U
XUMHYECKHE CBOMCTBA.

AJnKagueHsl, H30Mepusi, HOMEHKIIATypa, CIIOCOOBI MOJIyYeHUs U XUMUYECKUE CBOMCTRA.
ApomaTH4ecKue yrieBogopo/abl, HOMEHKIIATypa, U30MEPHsl, CIOCOOBI MOTYyUYECHUS U
XHUMUYECKHE CBOMCTBA.

CrnupThl, ©30MEPHS, HOMEHKJIATypa, CIIOCOOBI MOTYYEHUSI U XUMUYECKHUE CBOMCTBA.
®DeHoJIbI, N30MepHs, HOMEHKIIATypa, CIIOCOOBI MOJIYyUYEeHUS U XMMHUYECKHEe CBOMCTBA.
Anbaeruipl ¥ KETOHBI, U30MEPHUs, HOMEHKIIATypa, CIIOCOOBI OJIYYCHHUS U XUMHUECKUE
CBOICTBA.

KapOGoHOBBIE KMCIIOTHI, ©30MEPHUsI, HOMEHKJIATYpPa, CIIOCOOBI TTOJIYYCHHS U XUMHUECKUE
CBOICTBA.

CrnoxHbIe 3(OUPHL.Y KUPBI, HOMEHKJIATYpPa, CIIOCOOBI TTOJIYYCHHS M1 XUMHYECKHE CBOMCTBRA.
Mela.

YrneBobl, Kj1accupuKaIus, HOMEHKIATypa, CIOCOOBI MOJYyUYEeHUS] 1 XUMUYECKHE
CBOICTBA.

AMWHBI, U30MepHs, HOMEHKJIATypa, CIOCOOBI MOTYyUYEeHUs] 1 XUMUUYECKHE CBOMCTRA.
AMUHOKHUCIOTHI, U30MEPHUSI, HOMEHKJIATypa, CIIOCOOBI MOTYYSHHS U XUMHYECKUE
cBorcTBa. [IpupoaHbIle aMUHOKUCIOTHI. benku.

BricokoMonekynsipHble COeTUHEHH S, KIIacCU(UKAIINS, CIOCOOBI TOMyYeHUs], CTPOCHUE
MOJIEKYJI, CBOMCTBA.

8.3. Py0exHbIil KOHTPOJIb 3HAHUH

BOITPOCHI
K NpoBeeHUI0 1-0ii pyOexxHON aTTecTanuu
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ok~

o ~

10.

11.
12.
13.

14.
15.
16.
17.
18.

19.
20.

21.

22.

23.

24,

25.

26.

27.

28.
29.

30.
31.

OCHOBHBIE 3aKOHBl XHMHH: 3aKOHBl COXPAaHEHMsI MAcCChl BELIECTB, MOCTOSHCTBA COCTaBa,
HKBUBAJICHTOB, OOBEMHBIX OTHOUICHWH, ABoraapo. la30Bele 3aKOHBL. YpaBHEHHE
MenneneeBa-Kianeiipona.

ATOMHO-MOJIEKYJIIDHOE YY€HHE. OJEMEHT, IPOCTOE BEIIECTBO, CII0)KHOE BEILECTBO.
Annorponusi. ATOMHBIE U MOJIEKYJIsIpHbIE Macchl. KonudecTBo BemecTBa. MossipHas macca.
OKBHUBaJICHT, (DAKTOp SKBUBAJCHTHOCTH, MOJISIPHAs Macca HKBUBAJICHTA BEHIECTBA. 3aKOH
SKBUBAJICHTOB.

OxapakTepu3yiTe METO/Ibl OIIPEIEIECHNS SKBUBAJIEHTA CJIOKHBIX U IPOCTHIX BELLIECTB.
Crpoenue aroma. OTKpBITHS, CBHJETEIBCTBYIOIINE O CI0KHOM CTPOEHUHU artoMa. SnepHas
Mmojenb atoma Pesepdopaa. DneMeHTapHbIE YaCTHIIBI.

KBanToBast Teopuss cBera. CTpoeHHE IJICKTPOHHOW 000j0uku aromMa 1o bopy. OcHoBHBIE
NpeCTaBICHUs] KBAaHTOBOM MeXxaHUKU. BomHoBast pyHKIuS.

KBaHTOBBIE UnCHA.

Ilepnonnueckuil 3aKOH U Iepuoandeckas cucrema sieMenToB [[.1. Menneineesa.
DJIEKTpOHHAasA CTPYKTypa aroOMOB W Iepuoauueckas cucrema snemeHToB. lIpunnun Ilaynu.
IIpaBuno Xynna. IIpaBuna Kneukosckoro.

Pa3Butue mpeacTaBieHHI O CTPOEHHMH MOJIEKYJ M XMMHYECKOM CBSI3M MEXIY aroMaMu B
MoJiekyne. Teopust xumudeckoro crpoenust bytieposa. CTpykTypHbie GOPMYIIBI.

UTo Takoe XMMUYECKas CBS3b, KAKUMHU ITapaMeTpaMu OHa XapakTepuszyercs?

KoBanenTtHas cBa3b. MeTo 1 BaJICHTHBIX CBs3e. HenonsipHas u noJjispHasi KOBAJICHTHAs CBSI3b.
CniocoObl 00pa3oBaHUsl KOBAaJCHTHOW CBsi3u. HampaBieHHOCTh KOBaJeHTHOM cBsizu. Curma-,
IIU- U JIebTa-CBsI3b. [ MOpHUIU3aIis aTOMHBIX 3JICKTPOHHBIX OpOUTANICH U CTPOCHUE MOJICKYIL.
WNonnas cBs3b. Bogopoanas cBsa3s. Metaiuyeckas CBs3b.

Oxcupl, X Kiaccu(pUKaLus, METOIbI MTOTyYSHHS, XUMUYECKHAE CBONCTBA.

OcHoBanusl, UX K1accu(UKaIys, METOIbI MOTYYSHHSI, XUMHUECKHUE CBOICTBA.

KucnoTsl, ux xinaccuduranys, METOIbI MOTyYSHHS, XUMUYECKHAE CBONCTBA.

Conu, ux kiaccuuKkaiys, METObI MOJYUYEHHUs, XUMUYECKUE CBOMCTBA.

[TpuBenuTe npUMepsl CPETHUX, KUCIIBIX, OCHOBHBIX cosieil. Ha3oBUTE ycinoBUs UX MOIY4YEHHUS.
Kakue okcuapl Ha3bIBAIOT OCHOBHBIMM, KUCIOTHbIMU? Kakue OKCHIbl Ha3bIBAIOT
am¢porepupiMu? [lpuBeaure mnpumepbl aM(OTEPHBIX OKCUAOB. YKaXHUTE KIACCU(PUKALINIO
OKCHJIOB, IOJTBEPANUTE IIPUMEPAMH KaKbI BUJl OKCHUJIA.

OxapakTepu3yilTe TMOHATUS  «IHEPIHsT  HOHM3AIMM», «CPOJACTBO K  DIIEKTPOHY»,
«QIEKTPOOTPULIATENILHOCTBY. Kak MEHSI0TCS 9TH CBOWCTBA 3JIEMEHTOB B TPYIIAX U NEPHOJAX
B NIEPUOANYECKOH cucTeme?

Onumure cBONCTBA KOBAJEHTHOW CBsI3W, €€ BHIbL. llpuBenure npuMepsl BELIECTB C
Pa3IUYHBIMU BUJAAMU KOBAJICHTHOMN CBS3H.

YeM 0oTIMYAIOTCS 1O CTPOCHHUIO M CBOMCTBAM aTOM MEAM OT MOHA MeIu Cu?*. Hanummre ux
AIIEKTPOHHBIE (POPMYJIBI.

Kakue xapakTepuUCTUKN UMEIOT 3JIEMEHTBI C TOUKU 3PEHMSI UX MOJIOXKEHHS B IMIEPUOIUYECKON
cucreme?

YeMm oTnmyaroTcss aOCONIOTHAs U OTHOCUTENbHAs IUIOTHOCTH ra3oB? Hamummre Gpopmyisl, o
KOTOpPBIM OHM ompefensatoTcs. Kak ompenenuts MOJSPHYIO MacCy BeLIeCTBa IO €ro
IUIOTHOCTHU IO BOJOPO.LY, IO BO3AYXY?

Kak u3MeHst0TCsl CBOMCTBA AJIEMEHTOB B TPYIINAX U MEPHOJIAX MEPUOTUYECKON CUCTEMBI?

Kak M3MEHAIOTCS CBOMCTBAa MPOCTBIX BEIIECTB B TIpyNNax M INepHofax INEepUOIUYECKON
CUCTEMBI?

YeM oTIMYArOTCS CBOMCTBA TUITMYHBIX METAJIJIOB?

CniocoObl BeIpakKeHHsI KOHIIEHTPAI[MH PACTBOPOB: MAaccoBas 0Jisl, MOJIIpHAsi KOHLIEHTPALUs U
MOJISIpHAsI KOHIIEHTPALIMs SKBUBAJICHTA BEIlleCTBA (HOpMaJIbHasi KOHLEHTpAIHs ).

Teopust 3MeKTPOIUTHYECKON AucconManuy. Peakiinu HOHHOTO OOMeHa.

Bonopon. Bomopoa B mpupone. CBOICTBa M NPUMEHEHHE BOAOPOAA M €ro COCAUMHEHUH.
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

10.
11.

12.

13.

ITepokcua Bogopona. Bona. Bona B npupoae. Pusnyeckue 1 XuMUYECKUE CBOMCTBA BOJIBI.
OO6mmas XxapakTepuCTHUKa 3JIEMEHTOB TNaBHOUM moarpynmnsl | rpynmel. lllenounsie MeTamisl B
npupoge. Ilomydenue W cBOWCTBa WICNOYHBIX MeETAIOB. OKCHUIBI, TEPOKCUABI U
runepokcuibl. [lpumenenue u Guonornyeckasi posib COeIMHEHUN HATPUS U KAJIHS.

OO1mas xapakTepucTHKa 3JeMeHTOB raBHoW noxarpynns! |l rpynnel. bepunnuit u maruui,
MoJIyueHue, cBoMcTBa U npuMeHenue. CoequHeHus OepUILIIUS U MarHusl.

[lenouno3emMenbHbIE METAIUIBI, UX OKCUIBI, THIPOKCUIBI, COMH. KEeCTKOCTh BOIBI U CIIOCOOBI
€€ yCTpaHEHHs.

OCHOBHBIC 3aKOHOMEPHOCTHM XUMHHU O-3JIECMEHTOB: 3JICKTPOHHAs CTPYKTYpa, BaJCHTHBIC
COCTOSIHUSI, DHEPTUS MOHU3AINH, (PU3NUecKre CBONCTBA.

OOmiasi  XapakTepUCTHKAa XMMHYECKMX  CBOMCTB  O-3JIEMEHTOB:  BOCCTaHOBHTEJbHAS
CIIOCOOHOCTh, YCTOMYMBOCTh COSAMHEHUH, OKCH/IBI M THIPOKCHIBI 0-3JIEMEHTOB, CIIOCOOHOCTH
K KOMIIIEKCOOOpa30BaHUIO, KaTATUTHYECKasi CIOCOOHOCTb.

OOmiass xapakTepuCTHKa, CBOMCTBA W Ba)KHEWIINME COEIMHEHHUs XpoMa, MOJubJaeHa u
BOJIb(pama.

OOmass xapakTepuCTHKa, CBOMCTBA M BaKHEHIIME coelMHEHUs Mapranua. llepmanranar
KaJIusi, €r0 OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOICTBA B 3aBUCUMOCTH 0T pH cpenpbl.
d-Dnementsr VI rpymnmer. OO1as xapakTepucTHKa, CBOMCTBA M BaKHEH e coennHeHus d-
AJIEMEHTOB CEMEMCTBA XKeJle3a.

OOrasi XapakTepUCTHKA, CBOMCTBA W BaKHEHIME coeAMHEHHs (-3JeMEHTOB ceMmeicTBa
TJIATHUHBL.

OO01mas xapakTepuCcTHKa, CBOMCTBA M BayKHEHIIINE COSIMHEHUS DJIIEMEHTOB MOATPYIIIBI MEH.
OO01as xapakTepUCTHKA, CBOMCTBA U BayKHEHIIIME COEIMHEHUS DIEMEHTOB MOATPYIIIbI LIMHKA.

BOITPOCBHI
K MPOBEJICHUIO 2-0H py0eKHOH aTTecTauuu

OcHOBHBIE TOHATHS XUMHMYECKONM TEPMOJUMHAMMKHU: TEPMOJMHAMHUYECKAs CHCTEMA,
apaMeTpbl, IPOLECCHI.

TepmoauHaMuyeckue (YHKLIHMU COCTOSHUS: BHYTPEHHSSI SHEprusl BELIECTBa U SHTAJIbIIUS.
[lepBoe Havao TepMOJMHAMUKU. TemnoBoil 3PPEeKT peakuu Npu MOCTOSHHOM JIaBJICHUH U
IpU IOCTOSIHHOM 00BEMe.

TemoBble 3 (eKThl XUMUYECKOW peaKIiK, TeIuIoTa 00pazoBaHus coequHeHus. 3akoH ['ecca
Y CIIEJICTBUS U3 HETO.

OHTponus M TEepMOJMHAMUYECKass BEpPOATHOCTb CHUCTEMbl. BTopoe u Tperbe Hauana
TepMOAUHAMHUKU. Pacder sHTponuu XuMudeckod peakuuu. Kpurepuil camonpou3BOJIBHOTO
MPOTEKaHUs PEAKINI B U30JIMPOBAHHBIX CUCTEMAX.

Ouneprust I'n66ca u sneprus I'enpmronbua. CraHaapTHOe cOCTOsHUE BelecTBa. Kpurtepuit
CaMOIIPOU3BOJILHOTO MPOTEKaHUsI peaklUii B HEM30JIMPOBAHHBIX CUCTEMAX.

HeobOpaTtumele u oOpatumsle peakiui. KoHcTanTa paBHOBECHS.

Cwmemenne xumudeckoro pasHosecus: npuHiun Jle [llarense.

CKOpOCTh XMMHUUECKOM peakiy (TOMOT€HHOI M reTeporeHHoM). 3aKoH JeHCTBYIOIUX Macc
JUISL CKOPOCTU XUMHUYECKOM peaKkiuy.

3aBUCHUMOCTb CKOPOCTHM XUMHYECKOH pEaKIMM OT IPUPOABl PEArupyroLIMX BELIECTB U
TEMIIEpaTypbl. JHEPIHs AKTUBALIMM PEeaKIUU. MeXaHU3M IPOTEKaHUs PEaKLIA.

Karanus u kaTaIuTH4eCcKUe peaKiuu.

Kommiekcusle coenunenus. Koopnunanuonnas teopusi BepHepa: komruiekcooOpa3oBaTeb,
JUTaHAbl U WX JEHTAaTHOCTb, KOOPJMHALMOHHOE YHWCIIO, BHEIIHSAS U BHYTPEHHSS cepbl
KOMILJIEKCOB.

Tunel W HOMEHKJAaTypa KOMIUIEKCHBIX CO€IMHEHUH. Jluccoumanuss KOMIUIEKCHBIX
coenuaenuii. Koncranra HECTOMKOCTH.

JucnepcHble cucTeMbl, UX Kiaccudukanus. CteneHsp qucrnepcHocTd. Kosongabie pacTBOpBHI.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.

26.
27.

28.

29.
30.
31.

32.
33.

34.

35.
36.
37.

38.

39.
40.
41.
42.
43.
44,
45.

46.

47.

Hctunnsie pactBopsl. [lpouecc pactBopenus. PactBopumocts. KosnuratuBHble CBONCTBa
UJCAIBHBIX PACTBOPOB.

PactBopb! 351€KTpOanTOB. TEOPHS 3IEKTPOIUTHUECKON AUCCOLMAllMU AppeHunyca.

Peakiun oO6patuMoro u HeoOpaTUMOro rUAPOIU3a COJEH.

KoncranTa qucconuanuu ciaaldbix 3JeKTpouToB. Jucconmanus Boasl 1 pH pacTBopoB.
PaBHOBecue B rereporeHHsIx cucreMmax. IIpoussenenue pacTBOpUMOCTH. Y CJIOBHE BbIIIAJACHHUS
ocajka.

Crenenp  okucineHuss yeMeHTa.  OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIE — PeakUu. TUIbl
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii. [Ipumepsl.

BnusHue peakumm cpelnbl Ha IPOTEKaHUE OKHMCIUTEIBHO-BOCCTAHOBUTENBHBIX PEaKLU.
Merton nonypeakuuii npu cocrasieHuu ypasHeHuii OBP. Ilpumepst.

PaBHOBecHe Ha TpaHMIE METAUI-PACTBOP. IJEKTPOJAHBIA MOTEHIMAI. [ anbBaHUYECKHUM
AJIEMEHT. DJEKTPOABIDKYILAS CUJIA.

Bonopoansiii anektpoa. CtangapTHBIN 3JE€KTPOIHBIA MOTEHIHAN. DJICKTPOXUMUYECKUN P
HaInpspKEHUU MeTaiuioB. Y paBHeHue HepHcra.

FaJ’IOFeHI)I, 06111351 XapaKTCpUCTHUKA, TIOJTYYCHUC U CBOICTBa. FaﬂOI‘eHOBOI[OpOI[I)I, MOJIy4CHUC,
CBOMCTBA.

OKHCIUTENIbHO-BOCCTAHOBUTEIBbHBIE CBOICTBA raJION€HOB U UX coelnHeHul. [Ipumepsl.
Kucnoponconepkamue COeqUHEHMs TajloreHoB. KHCIOpOIHbIE KUCIIOTHI XJIOPA U UX COJIH.
W3MeHeHne  KUCJIOTHO-OCHOBHBIX UM OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB B
3aBHCHUMOCTH OT CTEIIEHU OKHUCJICHUS T'aJIOreHa.

OO61as xapakTepucTHKa p-3yieMeHToB VI rpymnmsbl.

Kucnopoxn: nosoxeHue B IEPUOJUYECKOM CUCTEME, PACIPOCTPAHEHHOCTh B IPUPOJE,
[I0JIy4Y€HUE B IPOMBILIUIEHHOCTH U B J1a00paTopuu, GU3NYECKUE U XUMUYECKHE CBOMCTBA
Cepa, obmas xapakTepucTuka, (pu3nueckue M Xumuueckue cBoiictBa. COeAMHEHUsS Cepbl:
CEpOBOJIOPO, OKCUIBI CEPHI.

CepHucTast 1 cepHast KUCIOTBI M UX COJIM, UX CBOWCTBA.

OO61as XxapakKTepUCTHKA P-3JIEMEHTOB V IPYIIIbL.

A30T, o0mas xapakTepucTHKa, (U3NYECKUEe U XUMHuYecKue cBoiicTBa. CoelMHEHUs a30Ta:
HUTPUJIbI, AMMHUAK U COJIM AMMOHHUSI.

Oxcuppl a30Ta, a30TUCTas U a30THASI KUCJIOTHI U UX COJIA, MX CBOMCTBA.

A30THas KHCIIOTa KakK SHEPIMYHBIM OKHCIUTENb. B3aumoneicTBHE a30THOM KHUCIOTHI C
MeTaJlJlaMi U HeMeTaiamu. [Ipumepsr.

®ochop. OOmias xapakTepucTuka, (uU3MUECKUe M XUMHYeckue cBoucTBa. CoenuHeHus
docopa, ux cBoicTaa.

OO01mas xapakTepucTHKa p-3y1eMeHToB |V rpymnmnsbl.

VYraepon, obmias XxapakTepucTHKa, pu3nyeckrue 1 XMMUIECKHue CBOMCTBA.

CoenuHenus yriepoja: KapOouibl, METaH, OKCUbI YIIEpOaa, YToIbHAasl KUCIOTA U €€ COJH, UX
CBOMCTBA.

Kpemuuii: mnonoxeHue B NEPUOJAMYECKOM CHUCTEME, PACIpPOCTPAHEHHOCTh B MPHUPOJE,
HoJy4YeHue, pU3nuecKkue U XMMUYeCKHe CBOUCTBA.

CoenvHeHus KpeMHUs, IOTY4YeHHEe, CBOICTBA, TPUMEHEHHUE.

OO6mas xapakrepuctika p-3aemenTos |l rpymnmsl.

bop v anroMuHMI U UX COEUHEHHUS: MTOJIydeHue, PU3NYECKUEe U XUMUUECKHUE CBOICTBA.
OcHOBHBIE TIOJIOKEHUS TEOPUH XuMUdeckoro crpoenust A.M. bytieposa.

THunbl XUMUUYECKUX CBSI3€H B OPraHUYECKUX COETMHEHUSX.

OcHOBHBIE IIPEJCTABICHNS O MEXaHU3ME IIPOTEKAHUS XUMUUECKUX PEAKLINN.

AJKaHbl, TOMOJIOTUYECKUH psAl, HW30MEpHs, HOMEHKIATypa, CIOCOObl TONyYeHUs H
XUMHYECKHE CBOMCTBA.

AJKEHbI, TOMOJIOTUYECKUH psAl, H30MEpHsi, HOMEHKJIATypa, CIOCOObl TMOJyYeHUs H
XUMHYECKHE CBOMCTBA.

AJKUHBI, TOMOJIOTUYECKUH psSA, HM30MEpHUs, HOMEHKJIATypa, CIOCOObI MOJIyYeHUs H
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48.
49.

50.
51,
52.
53.
54.
55.
56.
57.

58.

XMMHYECKHE CBOMCTBA.

AnkanueHbl, U30MepHs, HOMCHKJIATypa, CIIOCOOBI MOTyUYEHUS U XUMUYECKUE CBOWCTBA.
ApomaTH4ecKue YIJIEBOJOPOJbl, HOMEHKJIATypa, M30MEpPHs, CIOCOObI TMOJYYCHUS U
XUMHYECKHE CBOMCTBA.

CrupThl, U30Mepus, HOMEHKIIATypa, CIIOCOOBI MOJIYICHUS U XUMHYECKHUE CBOCTBA.

®DeHoJTbl, U30MEPHs, HOMEHKJIATYypa, CIIOCOOBI MTOTYYSHHUSI 1 XUMUYECKHUE CBOMCTBA.
Anpaeruapl MU KETOHBI, M30MEpHUs, HOMEHKJIATYpa, CIOCOOBI TOJIYYCHUS U XUMHUYECKHE
CBOMCTBA.

KapOoHOBBIC KHCIOTHI, W30MEpHs, HOMEHKIJIATypa, CIOCOOBI TONYyYEHUS U XUMHUYECKHE
CBOMCTBA.

CrnoxxHble UPBLH KUPbI, HOMEHKIIATYypa, CIOCOOBI MOJTYYCHHS] U XUMHUYECKHE CBOWCTBA.
Mgina.

YrneBoasl, knaccudukaiys, HOMEHKIATYpa, CIOCOOBI TIOMyYEHUSI 1 XUMUYECKIE CBOHCTRA.
AMWHBI, ©30MepHs, HOMEHKJIATypa, CIIOCOOBI MOJYyYCHUs] 1 XUMUYECKHE CBOMCTRA.
AMUHOKHUCIIOTHI, U30MEPHsI, HOMEHKJIATYpa, CIOCOOBI MOJIYYCHUS U XUMHYECKHE CBONCTBA.
[IpupoaHbie aMUHOKUCIOTHI. benku.

BricOKOMONEKYyISIpHBIE COCTUHEHUS, KiIaccu(UKammsi, CIOCOOBI TOJNYyYEHHUsS, CTPOCHHE
MOJIEKYJI, CBOMCTBA.

IIpuMepsbI TeCTOBBIX 3aJaHUI 1J151 KOHTPOJISI 3HAHU, MOATOTOBKH
K PYOEKHBIM aTTecTalusIM
Buvibepume 00un npasunvuwiii omeem

Oo0mast xuMus

Morekyia Kakoro U3 BeIeCTB HUMeeT HauboubLIyIo Maccy?

1) okcun yraepona (1V);

2) okcup azora (1);

3) okcun cepsl (1V);

4) ceneHOBOIOPOI.

[IpuBeaute no nBa npuMepa: a) CpeIHUX, 0) KUCIIBIX, B) OCHOBHBIX COJIEH:
1) a) Na SOy, K2CO3; 6) NaH,POy, Ba(HS)z; B) [Cu(OH)]>COs, A|(OH)2C|,
2) a) FeSQy, Ca3(PO4)2; 6) KzSiOg, N&HSOg; B) CO(OH)CI, FG(OH)BI'Z;

3) a) LiClO4, Ba(NO3),; 6) KHCO3, CaSOy4; B) Na[Al(OH)4], ZNn(OH)NOs;
4) a) KCI, AgNOs3; 6) KHCO3, NH4CI; B) [Fe(OH)],SO3, Cr(OH)SO..
Kakoe siBieHue cBUAETENBCTBYET O TOM, YTO aTOM UMEET CII0KHOE CTPOCHUE?
1) 21eKTpONPOBOIHOCTb;

2) palOaKTUBHOCTH;

3) cBoMCTBa HJIeaTbHBIX TA30B;

4) nudpdysus.
B nopsiake Bo3pacTaHUsl aTOMHOTO paInyca XMMUYECKHE DJIEMEHTHI PACIIOIOKEHBI B PATY:

1)Be, B, C, N;

2) Rb, K, Na, Li;

3)0, S, Se, Te;

4) Mg, Al, Si, P.

MorsipHas Macca SKBHBaJieHTa cynbdara sxenesa (I1) paBna:
1) 50,7;

2) 76,0;

3) 152;

4) 304.

B kakux enuHHIIaX U3MepsieTcst Gu3nvecKas BeIMYMHA — KOJMUYESCTBO BellecTBa?
1) rpamwm;
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2) r/mMoB;
3) MoITB;
4) MOTIB/T.
7. T'mppoxcokap6onat meau (Il) mpencrapisier coboii:
1) HepacTBOpUMOE B BOJI€ OCHOBAHMUE;
2) KUCITYIO COJIb;
3) OCHOBHYIO COJIb;
4) HepacTBOPUMYIO B BOJIE CPEIHIOIO COJIb.
8. Umcrno HecriapeHHBIX 3JIEKTPOHOB B aTOME MBIIbSIKA B HEBO30YKIEHHOM COCTOSHUU:
1) 1;
2) 2;
3) 3;
4) 4.
9. B psny snementoB Cs — Rb — K — Na — Li yBenuuuBaeTcs:
1) aToMHBIi1 HOMED;
2) aTOMHBIHN paInyc;
3) 4MCII0 BaJICHTHBIX 3JIEKTPOHOB;
4) 3NEeKTPOOTPHUIATETLHOCTb.
10. Ompenenure GakTOp SKBUBAJCHTHOCTH XJIOPA B €0 BBICIIEM OKCHJIE:
1) 1;
2) 1/3;
3) 1/5;
4) 1/7.
11. He npuberas k pacueram, OlpeieinTe, B KAKOM COeTMHEHUU MaccoBas J0JIs jkeJe3a Ooblie:
1) Fe,O3:
2) FeO;
3) FesOq;
4) FeOs.
12. TerparuapokcoaTtOMUHAT HATPUS MPEACTABISAET COOON:
1) HepacTBOpHMMOE B BOJIE OCHOBAHHE;
2) KHUCIYIO COJIb;
3) YeTHIPEXOCHOBHYIO KHCIIOTY;
4) pacTBOPUMYIO B BOJIE KOMIUIEKCHYIO COJIb.
13. Yewm oTnMyarOTCS aTOMBI IBYX U30TOIOB OJTHOTO M TOT'O e 31eMeHTa?
1) urcnoM HEUTPOHOB;
2) 3apsaoM fAapa;
3) 4HMCIOM 3JIEKTPOHOB;
4) Hu4eM.
14. B psiny 351€MEHTOB: a30T — KUCIOPO] — (HTOp YBEITUUUBAECTCS:
1) aromHBI# paanyc;
2) 4KiCII0 HECTIAPEHHBIX IEKTPOHOB B aTOME;
3) 4UCIIO S-3JIEKTPOHOB B aTOME;
4) 5neKTPOOTPUIIATETLHOCTD.
15. B oxnoit noarpynne nepuoaudeckoit cucremsl [I.M. MeneneeBa pacmonoxeHsbl:
1) uuHK, KagMuil, pTyTh;
2) UMHK, TaJUTHA, TepMaHUii;
3) KaJbIWi, IMHK, KaIMHUH;
4) Menb, IIMHK, TaJUIHH.
16. KonmdecTBo BemecTBa cynbhara aqroMuHAsS Maccoit 17,1 T paBHO:
1) 0,01 momp;
2) 0,05 moub;
3) 0,1 moub;
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17.

4) 0,5 moub.
JI1s1 Ka4eCTBEHHOT0 OOHAPYKEHUS KUCIIOT | IIEJI0UeH NCIIONb3YIOT HHIUKATOPBI IAKM)C |

Memuno8bill opandicesviti. Kakyro OKpacKy UMEIOT 3TH WHAUKATOPHI: a) B KHCIIOH, 0) B IEIOYHON
cpene?

18.

19.

20.

21.

22.

23.

24,

25.

26.

1) a) makMyc — KpacHbIi, METUJIOPAHXK — KPacHbIi; 0) JTaAKMYyC — CHHUNA, METHJIOPAHK —
JKENTHIN;
2) a) 1aKMYC — KpacHbIH, METHJIOPAaHX — CUHUI; 0) JJAKMYC — HKEJIThIH, METHIOPAHK —
KpacHBIii;
3) a) JIaKMyC — CHHU, METUIIOPAHK — JKEITHIH; 0) JJAKMYC — KpaCHBIN, METUIOPAHK — >KEJITHI;
4) a) mTaKMycC — CHHHI, METHJIOPAHXK — KPACHBIH; 0) JJaKMyC — KpaCHBIN, METUIIOPAHK —
KpPAaCHBIN.
Ha TpeTpem sHEepreTuyecKoM ypoBHE UMEETCS 10 8 AIEKTPOHOB Y KaXK10M U3 YacCTHIIL:
1) Na'u Ar;
2) S*u Ar;
3) F u Ne;
4) Mg*u S.
Kakoe KBaHTOBOE YHCIIO XapaKTePHU3yeT pa3Mep AEKTPOHHOTO obiaka?
1)n;
2) I;
3) m;
4)s.
Hauboree BbIpaskeHbl METANIMYECKUE CBOWCTBA Y:
1) HaTpus;
2) Maruus;
3) pyounus;
4) KanbIus.
Kaxko#t Tun xumMu4ueckoii CBsi3u B MOJIEKYJI€ BOIOpoa?
1) BogopoaHas;
2) KOBaJICHTHAsI MOJISIpHAs;
3) AOHOPHO-AKIIENITOPHAS;
4) KoBaJIEHTHAsI HETOJIApHasl.
CKOJIBKO 3JIEKTPOHOB Y4acTBYIOT B 00pa30BaHUU XUMHUYECKUX CBSA3EH B MOJIEKyJle aMMUaKa?
1) 8;
2) 6;
3) 10;
4) 2.
Bribepure mapy MoJieKyi, Bce CBSI3U B KOTOPBIX — KOBAJICHTHEIE:
1) xJopu HaTPUS M XJIOPOBOAOPOIHAS KUCIIOTA;
2) 6pom u xjopua 6apus;
3) XJIOpUT aMMOHUS U BOJIA;
4) oxcun cepsl (1V) u a3or.
XuMHUecKas CBsSI3b B OpOMHIe KaJIUs:
1) xoBasieHTHas MOJSPHAs;
2) KOBaJCHTHAs HEMOJSPHAS,
3) uoHHas;
4) MeTamnnueckas.
3amuch «0,5 M pactBop K,CO3» o3nauaer, 4ro:
1) B 100 r pactBopa conepxkurcs 0,5 r K,COs;
2) B 1 1 pactBopa conmepxkurcs 0,5 monas KoCOg;
3) B 1 1 pactBopa coaepxkutcs 1 monb KoCOs;
4) B 100 mut pactBopa coaepxkutcs 0,5 r KoCOs.
B 5 12 M pactBopa conepKUTCS paCTBOPEHHOTIO BELIECTBA:

50



1) 10 mons;
2) 5 moub;
3) 2 mMoub;
4) 4 moub.
27. MonsapHast KOHIICHTPALUs SKBUBAJIIEHTA BEIIECTBA — 3TO KOJIMYECTBO MOJIb SKBHBAJICHTOB
PacTBOPEHHOTO BEILIECTBA B:
1) 100 r pactBOpA;
2) 1 1 pacTBOpUTES;
3) 1 n pactBopa;
4) 1 xr pactBopuTEIS.
28. Tutp mokas3bIBaeT, CKOJIBKO:
1) rpamMmOB BelllecTBa CoJep>KUTCs B 1 J1 pacTBOpa;
2) rpaMMOB BEHIECTBA COAEPKUTCS B 1 MII pacTBOpAa;
3) rpamMMOB BelEeCTBa COAEPKUTCS B 1 KT pacTBOPUTEIIS;
4) Mo BewiecTBa coAepKUTCS B 1 J1 pacTBOpa.
29. DneKTpOJIUTHI — 3TO BEILECTBA, KOTOPHIE:
1) mpoBOASAT 7AEKTPUUECKUN TOK;
2) pacTBOPHUMBI B BOJIE;
3) HE pacTBOPUMBI B OPraHUYECKUX PACTBOPUTEIIAX;
4) TUCCOMUPYIOT B PACTBOPE WUJIM B PACIUIaBE HA UOHBI.
30. CreneHp qUCCOUMAIIH — 3TO:
1) oTHOIIIEHHE KOJINYECTBA PACTBOPEHHOI'O BEIIECTBA K O0IIEMY KOJIMYECTBY BEIECTB B
pacTBope;
2) OTPHIIATEIBHBIN Jorapu(M KOHIICHTPAIIMHA KAaTHOHOB B PACTBOPE;
3) OTHOIIICHUE YU CIIa MOJICKYJI, PACTIABIINXCS HA HOHBI, K O0IIEMY YUCITy MOJICKYJT
PacTBOPEHHOTO BEIECTBA;
4) 9uCIO TUAPATHPOBAHHBIX MOJICKYII JICKTPOJIHTA.
31. Ompenenute, Kakue peakliui HEBO3MOKHO OCYIIECTBUTH:
1) 2KNOj3 + CuSO4 = Cu(NOQg), + K3SOyq;
2) HC1 + NaOH = NaCl + H,0;
3) Na,S + ZnCl, = ZnS + 2NacCl,
4) Ca(NO3)2 + Na,CO3; = CaCO3 + 2NaNOs.
32. Kpartkoe noHHOe ypaBHerne Cu?* + S% — CUS| COOTBETCTBYET PEaKIUU MEKILY:
1) Cu (OH)2 u HyS;
2) CUC|2 u Na,S;
3) CU3(PO4)2 u Na,S;
4) CUC|2 " HzS.

33. VYkaxure THI I‘I/I6pI/IJII/I3aI_II/II/I ATOMHBIX Op6PIT8.J'IGI>i HECHTPAJIBHOI'O NOHA B KOMIIJICKCHOM

coenuHennu [Ni(NH3)g] Bra:
1) sp*;
2) sp;
3) dsp?,
4) d?sp®.
34. Kommiekcoobpa3oBarepb — 3TO:
1) noH, 3aHUMarOLINH [IEHTPAIbHOE MECTO, SIBISIOIIUNICS aKIIEITOPOM
AJIEKTPOHHBIX Tap;
2) OTpULIATENIbHO-3aPSKEHHBIN HOH, SBIISIOMUNCS JOHOPOM 3JIEKTPOHHBIX Map;
3) TonbKo d-311EMEHTHI, JOHOPHI AIEKTPOHHBIX Tap;
4) TOJIBKO P-3JIEMEHTBI, aKLIETITOPHI JIEKTPOHHBIX Tap.
35. JIeHTaTHOCTb — 3TO:
1) uncrno cBsi3elt MeX Ty KOMILJIEKCOOOpa3oBaTeeM U JUTaH aMu;
2) 4nCII0 IEKTPOHOAOHOPHBIX ATOMOB B JIMTAH/IE;
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3) 4KCIIO 3IEKTPOHOOHOPHBIX aTOMOB B KOMILJIEKCOOOpa3oBarene;
4) 4KcIo 3JIEKTPOHOAKIENTOPHBIX AaTOMOB B KOMITJIEKCOOOpa3oBaree.
36. Uemy paBHa cTeleHb OKUCICHUSI HOHA-KOMILIeKcooOpa3oBaress B Mosekyie Ko[PtClg]?
1) +3;
2) +4;
3) +2;
4) +6.
37. Bribepute npaBuibHOE Ha3zBaHue kKomiuiekcHoMy coenuHennto [Co(NHz)3(H20), (CN)] Bra:
1) nubpomormanoauakBaTpuammuakooansta (111);
2) 6pomu nuanoauakBaTpuammuakooansTa (11);
3) Opomu maHouakBarpuaMMutkooasbTa (11);
4) nnanoauakBatpuammuakooansTat (111) 6poma.
38. Ompenenure reomerpuro komiuiekca Nag [FeBrg]:
1) Terpasup;
2) oxTa’p;
3) kBajapar;
4) nuHeliHas.
39. Kak moskHO paspymuth komiieke [Ag(NH3),] Cl:
a) nodasutb HNO3; 6) no6aButh NaOH; B) 106aButh NaCl; r) no6asuts K.
1) a,r;
2) a,0;
3) 0,B;
4) B,I.
40. I'emorno6uH — 370:
1) CIOXHBIH GEIOK, COCPIKAIIIT XEMATHBIA MAKPOLHKI TeM ¢ Fe”';
2) xuciblii OeNoK, cofepxKaluii HeOETKOBYIO YaCTh — I'eM C Feg+;
3) tpancnopTHas hopMa KHUCIOpO/a, COJIEpIKAIIAs aTOM XKelle3a B HeUTPaJIbHOM COCTOSHUM,
4) peszepBHas (hpopma KHCIOPOAa, COJEpsKaIlasi aToOM kejie3a B CTEIIeHU OKUCIICHUS 2.
41. Kaxoii 3aK0H OTpa)kaeT CBA3b MEXKIY pabOTON, TEIUIOTON U BHYTPEHHEN SHEprueit
cUucCTeMbI?
1) BTOpOIi 3aKOH TEPMOJTMHAMUKH;
2) 3akoH ['ecca;
3) mepBbIil 3aKOH TEPMOJIMHAMUKY;
4) 3akoH Bant-T'odda.
42. CranpapTHBIC YCIOBHS B TEPMOJUHAMUKE — ATO
1) naBnenue 1 at™ u Temmnepatypa 0°C;
2) nasnenue 101,3 xIla u remneparypa 298 K;
3) nasnenue 1 at™ u Temnepatypa 273 K;
4) nmasnenue 101,3 kIla u Temneparypa 0°C.
43. Kakue nporiecchl Ha3bIBalOT IK30TEPMUUECKUMU?
1) nna kotopeix AH otpunarensHo;
2) nast kotopblx AG oTpuLaTeIbHO;
3) ans kotopelx AH nojao0XuTenbHo;
4) st KOTOPBIX AS MOIOKUTENHHO.
44. W301upoBaHHOW CHCTEMOM HA3BIBAIOT TAKYIO CHCTEMY, KOTOpas
1) He oOMEHMBAETCs ¢ OKpY’KaIOIIeH Cpesioi HU BEIIECTBOM, HU SHEPrHeH;
2) oOMeHHMBaeTCs C OKPYKAIOIIECH CPeZIof U BEIIECTBOM, U YHEPTUEH;
3) oOMeHUBaeTCs C OKpYXKaroIIeH cpeioi sHeprueit, Ho He OOMEHHUBAETCSI BEILIIECTBOM;
4) oOMeHUBaeTCs ¢ OKPYXKAIOIICH Cpeoil BEIIECTBOM, HO HE 0OMEHMBAETCS YHEPTHUEH.
45. KpurepueM caMONpOU3BOJIbHBIX U PABHOBECHBIX IPOLIECCOB B HEU30JIMPOBAHHBIX CUCTEMAX B
YCIIOBHSIX TIOCTOSTHCTBA T M p sIBIISIeTCS
1) sHTansous mpotecca;
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2) BHYTpEHHSS HEPIUS;
3) sHTpoIHUS MpoIiecca;
4) sueprus ['n66ca.
46. TepmoauHaMuueckas BEpOATHOCTb cucteMbl W — 3To
1) YHCI0 MUKPOCOCTOSIHUIM CUCTEMBI, IIPH ITOMOIIN KOTOPBIX PEealn3yeTcs JaHHOEe
MaKpOCOCTOSIHUE;
2) YHCIO0 MAaKPOCOCTOSIHUN CHCTEMBI, P MOMOIIX KOTOPBIX peann3yeTcs JaHHOE
MHUKPOCOCTOSIHHE;
3) YuMCIO YacTUILl CUCTEMBI, YYaCTBYIOIUX B [I€peiade SHEPIuu;
4) oOmiee YMCII0 BCEX YaCTHI] CHCTEMBI.
47. B KakoM COOTHOUICHUH HaXOJATCS SHTPOIUHU TPEX arperaTHbIX COCTOSHUN OJHOTO
BEIIECTBA: rasa,
KHUJIKOCTH, TBEPAOTO TeJa
1) S(r) > S(x) > S(n);
2) S(r) > S(x) > S(r);
3) S(Gx) >S(r) > S(n);
4) arperaTHOE COCTOSIHHE HE BIUSET HA 3HAUCHUE SHTPOIIHH.
48. KoncraHTy paBHOBecus peakiuu K, MOXXHO BBIYHCIHUTb U3 YpaBHEHHS
1) AG® = RTInK,;
2) AH? = —RTInK,;
3) AG? = RTInK,;
4) AU° = RTInK,.
49. HpeanbHbIE pacTBOPHI — 3TO
1) cuctemsbl, 00pa3yrolre B pe3yibTaTe CaMOIPOU3BOIBHOTO PACTIPEICICHUS
PacTBOPEHHOIO BEIIECTBA B PACTBOPUTEIIE;
2) cuCTEeMBI, B ITpolriecce 00pa30BaHuUsl KOTOPBIX OTCYTCTBYIOT TEIUIOBBIC M 0ObEMHbBIE
3 heKTHI;
3) cucTemsl, B iporiecce 00pa3oBaHMs KOTOPBIX BBIICISICTCS MIIM  TOTJIOIIAETCS TEIUIOTa;
4) cuctembl, B Ipoliecce 00pa30BaHuUs KOTOPBIX BBIICISCTCS WU MOTIOIACTCS TEIUIOTa U
U3MEHSETCS 00BEM.
50. VYpasuenue Bant-I'odda mist pacuera 0cMOTHUECKOTO JaBJICHUS PACTBOPOB AJICKTPOJIUTOB
1) ©m = ¢ RT;
2) m=1i-c-RT;
3) m=i-o-RT,
4) n= E-cnm.
51. He nmonBepraercs rupoiu3y
1) amerar aTrOMUHUS;
2) docdat HaTpus;
3) xmopun xenesa (111);
4) vomua Kaus.
52. Tlpu ciiuBaHUM BOJHBIX PACTBOPOB XJIOPH/IA AFOMUHHUS U KapOOHATa HATpUs
1) obpa3zyercst 0caioK M BbIAETSETCS T'a3;
2) obOpasyercs 0caZloK, HO Ta3 HE BBIACISIETCS;
3) BbLAENSETCSA Ta3, HO 0CAJIOK HE 00pazyercs;
4) He MPOWCXOJNUT HUKAKUX BUIANMBIX H3MCHCHH.
53. BenuumnHOH, XapaKkTepu3yoIei TUCCOIUAIIMIO U He 3aBUCAIICH OT KOHIIEHTPALMH PacTBOpa,
SIBIISICTCS
1) xKoHCTaHTa THIIPOIH3a;
2) WOHHOE MPOU3BENICHIE BOJIBI,
3) OTHOIIEHHE KOJIMYECTBA PACTBOPEHHOI'O SJIEKTPOJIUTA K O0IIeH Macce pacTBOpa;
4) KOHCTaHTa IUCCOIUAIUH.
54. KucnoTHOCTh (OCHOBHOCTb) PaCTBOPOB MPUHSATO BBIPAKaTh Yepe3 BOJOPOAHBIA MOKa3aTesb
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(pH), paccunThiBaeMblii IO hopmyIIe

55.

56.

S7.

58.

59.

60.

1) pH=Ig [H'];
2) pH=—Ig [H;
3) pH=-Ig [OHT;
4) pH=-In[OHT].
CornacHo MPOTOJIUTUYECKONW TEOPUU KUCIOTA — ATO:
1) DOHOpP TUIIPOKCUI-MOHOB;
2) akuenTop IPOTOHOB;
3) JOHOp NPOTOHOB;
4) akuenTop I'MJIPOKCU]I-MOHOB.
Crenens auccouuanun CH3COOH mensblie B pactBope:
1) 0,1 M;
2) 0,01 M;
3) 0,001 M;
4) 0,0001 M.
OxucauTeNb — 3TO aTOM, MOJIEKYJIa U HOH, KOTOPbIT
1) yBenuuMBaeT CBOIO CTEIIEHb OKUCIIEHUS;
2) mpUHHUMAET JIEKTPOHBI;
3) okucnsiercs;
4) oTHaeT CBOM IIEKTPOHBI.
[lepmaHraHat Kajus B HIETIOYHON Cpe/ie BOCCTAHABIMBACTCS 10
1) mMaHraHaT-uoHa;
2) oxcuna mapranua (I1);
3) okcuma mapranna (1V);
4) xartuonHa Mn?*,
Crenenb okucienus xjiopa B KClO3 pasHa:
1) +1;
2) +3;
3) +5;
4) +7.
VYkazarp BEIIECTBO, KOTOPOE SBISIETCS] CHIILHBIM BOCCTAHOBHUTEIIEM:
1) NasS;
2) NaySOy;
3) NaOH,;
4) NacCl.
Heoprannueckasi u opraHuveckasi XuMust

1. Kak Bogopoa, Tak 1 XJI0p, B3aUMOJIEHCTBYIOT C

1) Bopoii;

2) aMMHaKoOM;

3) TUAPOKCUIOM KaJbIHS;

4) MeTaJUIMYECKHM KaJIbI[HEM.

B peakiun

CrCl; + HO, + KOH — K,CrOs + NaCl + H,0O
YHCIIO DIIEKTPOHOB, TIPUHATHIX OKUCIIUTENIEM, PABHO

1) 2

2) 3;

3) 4,

4) 6.

Kakoii 13 MeTasioB He BBITECHSET BOJOPO/ U3 Pa30aBICHHON CEPHOM KUCITOTHI?
1) xeneso;

2) xpowm;
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3) wMenp;

4) 1UHK.

HepacTtBopumast cons 00pasyercs Ipu B3auMOJICHCTBUN
1) pacTBOpPOB rHIPOKCHU]IA KaTHs U CEPHON KUCIIOTHI;
2) oxcuaa meau (1I) u a30THON KHUCIIOTHI;

3) pacTBOpOB HUTpaTa MarHUs M COJSIHON KHUCIIOTHI,
4) pacTBOpa r'MJIpOKCHIA KaJbIUs U YTIEKUCIOro rasa.
[Ipu paznokeHun HUTpaATa Kalus BbIACIAETCS

1) xucinopon;

2) oxcup azota(ll);

3) oxcup azota (IV);

4) OKCHJ KaJus.

CynbpuT HaTpUs B BOZHOM PAaCTBOPE THIPOIHU3YETCS
1) 1o KaTHOHY;

2) 1O aHUOHY;

3) 1O KaTUOHY U AHHUOHY;

4) TUapONMU3Yy HE MOJBEPraeTcs.

C Bopoii 6e3 HarpeBaHusI pearupyer

1) uuHK;

2) Menp;

3) xene3o;

4) nuThil.

HelitpansHas cpena B pacTBope

1) xapOoHara HaTpus;

2) HUTpaTa aJlOMUHUS;

3) Opomuaa Kamus;

4) amerara Kajaus.

9. B xauyectBe aHHOHOB TOJIbKO HOHBI OH  00pa3yroTcs npu AuccoIanu

10.

11.

12.

13.

1) CH30H;
2) Zn(OH)Br;
3) NaOH;
4) CH3;COOH.
Oxcup Kanblys B3aUMOJEHCTBYET C KaXKIbIM U3 TPEX BEILECTB
1) kucnopon, Bojia, cepHas KUCIIOTa;
2) coJisiHas KUCIOTa, YIJIEKUCIIBIN Ta3, BOJA,
3) okcun maruus, okcua cepsl (IV), ammuak;
4) xene3o, a30THas Kucaota, okcus pocdopa (V).
I'uapokcun HaTpUs HE pearupyer ¢
1) rugpoKCHUIOM aTIOMUHUS;
2) OKCHJIOM ITHHKA;
3) cepHOM KUCIIOTOM;
4) okcumom Oapus.
[Tpu B3aumoneiicteuu H,O, ¢ mepMaHraHatom Kajivs B IPUCYTCTBUHM CEPHOU KHCIOTHI
00pa3yIoTCs cielyloIne BelecTBa:
1) MnSO, + K,SO,4 + H,O +0O5;
2) MnO + K,SO, + H,O +05;
3) MnO, + KOH + H,O + Oy
4) H,0O, He pearupyer ¢ IepMaHTaHATOM KaJusl B PUCYTCTBUU CEPHOM KUCIIOTHI.
Bonopoa HE B3aMMOJEHCTBYET C
1) xucnopomom;
2) aMMHaKoOM;
3) xamblueM;
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23. Tlpu B3anMOICCTBHY PAacTBOPA MTEPMAHTaHATa KAJIAS B CEPHOKHCIION Cpejie C HUTPUTOM

4) cepoil.

[Tepokcun Bogopoaa
1) sBisieTcs KMCIOTON CpEeaHEN CUIIBL;
2) mNposBISET OKUCIUTEIbHO-BOCCTAHOBUTENIBHYIO IBOUCTBEHHOCTb;
3) mposBisieT am(oTepHBIE CBONUCTBA,
4) nposBISAET TOJIBKO OKUCINUTEIIbHBIE CBOUCTBA.

KucnotHbiM sBiIsIeTCS OKCUA:
1) Cr,03;
2) CuO;
3) CrOg;
4) MnO,.

XpoMar Kaaus:

1) sBisieTCA OKUCIUTETIEM;
2) sBIsAETCS BOCCTAHOBUTEIEM;
3) NpoSIBISIET OKUCIUTEIBbHO-BOCCTAHOBUTEIbHYIO IBOMCTBEHHOCTD;
4) He pacTBOPHUM B BOJIE.

B peakuuu: CrCl; + H,0O, + KOH — K,CrO, + NaCl
YHCJI0 3JICKTPOHOB, OT/IAHHBIX BOCCTAHOBUTEJIEM, PABHO:

1) 2;

2) 3;

3) 4

4) 6.

Jlnst 0GHapyKeHHs KaTHOHOB Fe** HCImob3yIoT peakimio c:
1) xyopunom kanus;
2) THOIIMAaHATOM AMMOHHSI;
3) THIPOKCUIOM Kalus;
4) nepMaHIraHaTOM KaJUs.

ITpy OOGBIYHBIX YCIOBHUSAX JKE€JIE30 BCTYNAET B PEAKIUIO C:

1) cepoii;

2) KOHLIEHTPUPOBAHHOM CEPHOI KHCIIOTOI;

3) pacTBOpOM HHMTpaTa LIMHKA;

4) pactBopom HuTpara meau (II).

Cepebpo He pacTBOpsIETCS:

1) B pa30aBiIEHHOM BOJHOM PacTBOPE CEPHON KUCIIOTHI;

2) B pa30aBIEHHOM BOJHOM PacTBOPE a30THOM KUCIIOTHI;

3) B KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTE;

4) B KOHIIEHTPUPOBAHHOM CEPHON KHUCIIOTE.

VKaxuTe CTeEeHb OKUCICHUS U KOOPANHAIUOHHOC YHUCIIO KOMHHCKCOO6pa3OBaTCJ'I$[ B

komriekcHoM coenuHenun [Cr(NHs)4(H20)Br] Cly:
1) +2; 5;

2) +3; 2;

3) +2; 4

4) +3; 6.

Kakoii koMIuIekc He UMeeT MEePBUYHON AUCCOLUAIn?
1) K [PtCIe];

2) [Zn(NHs)4] Cly;

3) [Cr(NH3)3 C|3];

4) NHg [Ag(CN)2].

HaTpus:

1) BeImagaet Oyphlif 0caiok;
2) pactBOp oOecIBEeUnBaLTCS;

+ H,O
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3) nosiBiseTCs 3€JeHasi OKpacKa;
4) peakuus HE MPOTEKAET.
24. Kaxoii anement |V neproia nuMeeT MakKCHMalTbHOE YUCIIO HECTIAPEHHBIX SJIEKTPOHOB?
1) mens;
2) Mapraseti;
3) xpowm;
4) xene3o.
25. B kakoii cpeqie AMXpomaT-HOH MEePEX0IUT B XpOMaT-uoH?
1) HeilTpanbHOI;
2) KHUCIIOH;
3) 1IeNOYHON;
4) Takas peakiiis HEBO3MOXKHA.
26. byrteH-1 sBisieTcst CTPYKTYPHBIM H30MEPOM

1) Oyrana
2) uKIo0yTana
3) OyTHHa

4) OyraaneHa
27. B cOOTBETCTBHH C MPaBUIOM MapKOBHHKOBA MPHCOETHHEHHE OPOMOBOIOPOA K 2-
METUJINPOIIEHY IPUBOAUT K 00pa30BaHUIO

1) 2-metuii-1-6pommnpornieHa
2) 2-metui-1-6pomnpornana
3) 2-MeTHJI-2-0poMIIponaH
4) 2-MeTui-2-0poMIporeHa
28. B cxeme npeppamennii CoHsBr — X — C;Hs0C;Hs BemectBoM «X» SBIISIETCS
1) CoHy
2) C,oHs5-CoHg
3) CH3CHO
4) C,Hs0OH
29. C 3THHOM MOXET B3aUMO/ICHCTBOBATH
1) METaH
2) BOJIA
3) STUIALETAT
4) a3oT
30. M3omepamu ABISAIOTCS
1) OEH30JI ¥ TOTYOIT
2) MIPOIAHOJI ¥ MPOMAaHOBask KUCIOTa
3) ATAaHOJ U IUMETHIIOBBII dPHp
4) 3TaHOJI U (PEeHOI
31. T'omonoramu SIBIISTFOTCSI
1) O€H30J1 1 TOJTYOJT
2) MIPOIIAHOJI ¥ TIPOTTIAHOBAsT KHCIIOTA
3) 9TAHOJI U TUMETUIIOBBIN 3up
4) 3TaHOI U (peHOIT
32. Tlpu okucnenuu 3tanona okcuaom menu (I1) mpu narpeBanuu o6pasyercs
1) YKCyCHasi KHCIIOTa
2) okcuj yraepoaa (V) u Bona
3) STHJICHTJIUKOJIb
4) YKCYCHBIH albJeruy
33. CioxHbIH 3¢gup 00pa3yeTcs MpH B3aUMOJICHCTBUH TIIUIMHA C
1) KOH
2) C,HsOH

3)  HBr



34.

35.

36.

37.

38.

39.

40.

4) H,SO4
MeTrIpTHIIaMUH B3aUMOJIEUCTBYET C

1) TaHOM
2) THIIPOKCUIOM KaJIusi
3) OEH30J10M
4) OpOMOBOIOPOTHON KHCIIOTOM
PacTBOp mepmanranaTa Kaius 00€CIBEUMBACTCS KaXKIBIM U3 JIBYX BEIIECTB
1) IIUKJIONICHTAaH U METaH

2) OeH30I1 1 OyTaH
3) porneH u Oyraguen-1,3
4) OyTHH-2 1 U300yTaH
ByTaHOBYIO KHUCIIOTY MOYHO MOJYYHTh B3aMMOICHCTBHEM
1) OyTaHalis U BOJIOpOAa

2) OyTaHOJIa U CEPHOM KHUCIOTHI
3) OyTaHaJIsl U KACIOpO/1a
4) OyTHIICHA U BOJIBI
B cxeme npepamienuit CgHs-CH; — X — CgHs-COONa coenunennem «X» siBisieTcs
1) CsHs
2) CsHs-OH

3) CsHs-COOH
4) CsHs-CHO
MeTaH MO>KHO MOJIYYUTh B PE3YJIBTATE B3aUMOJCHCTBUS
1) CH3COONa ¢ NaOH
2) CH;30H ¢ HCI
3) CH3Cl ¢ Na
4) CH30H c Na
AHWIIMH B3aUMOJICHCTBYET C

1) THIIPOKCUIOM HATpPUs
2) OpOMHOIi BOJIOM
3) TOJIYOJIOM
4) METaHOM
@deHo pearupyer ¢
1) OeH30110M
2) THIPOKCHIIOM HATPHSI
3) XJIOPOBOJIOPOIOM

4) okcuaom yriepoaa (1V)

8.4. Bonpocsl Kk 3k3aMeHy IO JUCHHUILVINHE « XUMHUA»

OcHOBHbBIE TOHSATUS U 3aKOHBI OOIIEH M HEOPraHUYECKOH XUMHUH. ATOMHO-MOJIEKYJISIPHOE
ydeHue. 3aKOHbl COXPAaHEHHUS! MacChl BELIECTB, MOCTOSIHCTBA COCTaBa, KPATHBIX OTHOLIEHUH.
DJNEMEHT, MPOCThIE U CIIOKHBIE BEIECTBA, SBJICHHE auioTponuu. OTHOCUTENbHAs aTOMHAs
Macca 31emMeHTa. Moip 1 MossipHas Macca. Yucno ABorapo.

["a3oBbie 3akoHBI. MoOmsIpHBIA 00heM Ta3za. HopmanbHbie ycnoBusi. YpaBHeHne MeneneeBa-
Knaneiipona. OTHOCUTEIbHAS IUIOTHOCTH ra3oB. O0beMHas 0.

OKBUBaJEHT, (AKTOp HKBUBAJEHTHOCTH, KOJUYECTBO BEIIECTBA 3KBUBAJICHTA, MOJISPHAs
Macca dKBUBAJIEHTA U €€ pacueT, 3aKOH KBHUBAJICHTOB.

Ctpoenune aroma. OTKpBITHS, CBHAETENHCTBYIOIIME O CIOKHOM CTPOCHHHM artoMa. fnepHas
Mojies atoma Pesepdopaa.

KBanrtoBas Teopusi cera. CTpoeHue 3aeKTpOHHOM 00ojouku atomMa no bopy. OcHOBHBIE
MpEe/ICTaBICHNS] KBAHTOBOM MeXxaHUKH. BonmHoBast yHKIuSI.
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~No

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.
30.

KBanToBbIC uncha.

[lepuoanueckuii 3aK0H U nepuoanyueckas cucrema sneMentoB J[.M. Menaeneena.

Pa3smeppt aromoB u  MOHOB. OHeprus uoHM3anuu. CpoacTBO K  BJIEKTPOHY.
ONIeKTpOOTpULIATENbHOCTE.  [lepuoanueckuil  xapakTep U3MEHEHUS CBOWCTB  aTOMOB
AJIEMEHTOB U X COCIUHECHUM.

DJIEKTpOHHAasA CTPYKTypa arOMOB W Iepuoauyeckas cucrema snemeHToB. lIpunnun Ilaynu.
IIpaBuno Xynpna. IIpasuna Kneukosckoro.

Pa3Butne mpeacTtaBieHH O CTPOEHHMU MOJIEKYJ] M XHMHYECKOM CBSI3M MEXIYy aTOMaMU B
monekyne. Teopus xumuueckoro crTpoeHuss byrtiepoBa. CTpykTypHbIE  (OPMYIIBL.
[IpencraBnenus o xumuueckon cBa3u JIstonca n Koccens.

XUMHYECKasi CBA3b U €€ XapaKTepUCTUKHU: SHEPrus CBA3HM, JUIMHA, HAIPABICHHOCTb H
MOJISIPHOCTb.

KoBaneHTHas CBsA3b. OKCHEpUMEHTAIbHAs KpUBAas IMOTEHIUAJIBHON OSHEPrUU MOJEKYJIbI
BoZopoaa. Meroa BaleHTHBIX cBsA3eil. HenossipHas u nosisipHast KOBaJIEHTHAsS! CBS3b.

Crioco6b1 00pa3oBaHusi KOBAIEHTHON cBs3H. HarmpaBneHHOCTh KOBaJIeHTHOH cBsizu. Curma-,
Y- U JeJIbTa-CBsA3b. [ MOpuan3anus aTOMHBIX 3JIEKTPOHHBIX OpOUTAJICH U CTPOSHUE MOJIEKYII.
Meton MonekyaspHbIX opOuTanell. CBSA3bIBAIOIIME U Pa3pBIXJSAIOUIME MOJIEKYJISIpPHBIE
opbutanu, ux HHeprus u (opma. DHepreTMyecKue auarpaMMbl MOJIEKYNT BOAOpOAa U
KHCIJIOPOJA.

Honnast cBa3p u ee cpoiicTBa. [lomsipru3yeMocTh MOHOB U MX MOJSPU3YIOIIAs CIOCOOHOCTD.
Bonopoanas cBs3b. MeTamnnyeckas CBS3b.

Kommiekcnsie coennnenus. KoopaunanunonHnas teopus Beprepa.

Knaccugpukamuss 1 HOMEHKIATypa KOMIUIEKCHBIX cCOeIWHEHHHA. KOMIUIEKCHBIE KHCIOTHI,
OCHOBaHus, conu. [Tpumepsl. buonoruyeckas pojib KOMIUIEKCHBIX COEIMHEHUI.

Jucconmanusi KOMIUIEKCHBIX COCIMHEHMH B pactBope. llepBuunHas u  BTOpHYHAsA
nucconuanuu. Koncranrta HectoikocTu. [Ipumepsr.

OcHOBHbIE TOHSATUS XUMHYECKOHM TEpPMOJMHAMHMKHU: TEPMOJMHAMHUYECKAs CHCTEMA,
napaMmeTpsl, mporecchl. Temmora u paborta. Ilornomenwe u BbACNCHHE SHEPTUU TPHU
XUMHYECKHUX IPEBPAIICHUSIX.

OyHKIHUS COCTOSIHUSL CUCTEMbl. BHYTpeHHss1 sHeprust U 3HTanblug. CTaHAAPTHOE COCTOSIHUE
BEIECTBA. TeIIoTa XMMHYECKOW pPEaKIUMU IPU MOCTOSHHOM JABJICHUU U NPU IOCTOSIHHOM
o0BeMe.

Tepmoxumuueckue ypaBHeHUs. TersioBble H(Q(EKTbl XUMHYECKOM peakiu, TeIoTa
00pa30BaHUs U TEIJIOTA CrOpaHMs coeqUHEeHnH. 3akoH ['ecca 1 clieACTBUS U3 HETO.

[TonsiTue 00 SHTPONUM KaKk Mepe HEYNMOpPsI0YEHHOCTH CHUCTeMBl. YpaBHeHHe bonbimana.
AOGconoTHas BeJIMYMHA SHTPOINUH BemlecTB U pacdeT AS peakuuu. Kpurepunm nporekanus
IIPOLIECCOB B U30JIMPOBAHHOM CUCTEME.

[Tporieccel B HEM30JIMPOBAHHBIX cucTeMax. JHeprus ['m66ca m sHeprus ['enpmronbla Kak
KpUTEpUN CaMOIIPOU3BOJILHOTO MpoTeKaHus npouecca. Pacuer AG peakuuu.

OOpatumMble 1 HeOOpaTUMBble XMMHUYECKHE PEaKIMH U COCTOSTHUE XMMHUYECKOTO0 paBHOBECHS.
3akoH aeicTByronux Macc. KoHCTaHThI paBHOBECHS.

CBsI3b KOHCTAaHT paBHOBecHs ¢ 3Heprueil I'm66ca u sneprueit I'enpmronbua. [Iponssenenue
KOHIICHTpAlli BELIECTB, YYACTBYIOUIUX B PEAKLMUHU, NPU 33JaHHBIX YCIOBHUAX. YpPAaBHEHHE
MU30TE€PMbl XUMHUUYECKOU PEAKLIUU U OIIPEIEICHUE €€ HAIIPABJICHMUS.

Cwmenienne xumudeckoro pasHoBecus: npuniun Jle [larense — bpayna.

CKOpOCTb TOMO- U F€TEPOTE€HHBIX peakluii. 3aKOH IeHCcTBUSA Macc. PaKTOpBbI, ONPENEIAIOLINE
CKOpOCTh XUMHUYECKOU peakunu. KoHcTanTa ckopocTr. MHOroCTaIMAHBIE IPOLIECCHI.
[Topssok ¥ MOJIEKYJSIPHOCTh peakuuid. BnusiHue Temneparypbl Ha CKOPOCTb XHMHUYECKOU
peakuuu. IlpaBuno Bant-I'odhda. ITlpencraBmenne o Teopur aKTUBHBIX CTOJKHOBEHHH.
OHeprus akTUBallMU. Y paBHEHHE AppeHunyca.

Katanus. [loHsiTue 0 MexaHU3Me KaTaJTUTUYECKUX PEaKIIUil.

VYyeHue o pacTBOpax: OCHOBHBIE OIpenesieHus (pacTBOp, PacTBOPUTENb, PACTBOPEHHHOE
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54,

55.

56.

S57.

BEIIECTBO, PACTBOPUMOCTH), KiaccH(UKaAIMs pacTBOPOB. TepMoaMHAMHKA TpoIiecca
pPacTBOpPEHHSL.

[Tpouiecc pacTBOpeHUs Kak (U3MKO-XMMHYECKOe siBiieHuWe. Teopus comibpBatanuu [I.1.
MenneneeBa. TermnoBoil »3¢ddext mnpu pacTBOpeHHMH  TBEpPABIX BEIIECTB B JKUIKOM
pacTBopuTelie. 3aBUCUMOCTh PACTBOPUMOCTH BELIECTB OT TEMIIEPATYPHI.

CniocoObI BbIpa)keHUsI KOHIIEHTPALIUU PacTBOPOB.

PactBOopsl Tra3oB B KHIKOCTAX. TemnoBoil 3ddekr pacTBOpeHHs U 3aBHCUMOCTh
PacTBOPUMOCTH ra3oB OT TeMneparypsl. 3akoHsl ['enpu, lanbrona u CeueHona.

PacTBOpBI TBEpIBIX BEMIECTB B KUAKOCTAX. KoJuMraTuBHBIE CBOMCTBA PAacTBOPOB: 3aKOH
Payns, noBpllIeHHE TeMIEpaTypbl KUIIEHHUS U TOHWKEHUE TEMIIEpaTypbl 3amMep3aHus
pacTBOpPOB, OCMOC M OCMOTHYECKOE JaBjieHHe. Poimb ocmoca B OuocucTeMax: JH3UC,
IJ1a3MOJIU3, TEMOJIN3, TYProp.

PactBopb!l anektponuToB. Teopus 31EKTpONIUTHYCKON auccoumanuu AppeHuyca. CTeneHb
muccounanuu. M3otonmdeckuit  koaddunuent. KomnuratuBHble CBOWCTBA pacTBOPOB
ANEKTPOJIUTOB.

CunpHbI€ JEKTPOJIUTHI: HOHHAS CUJIa PaCTBOPA, AKTUBHOCTD U KOA(PHUIIUEHT aKTUBHOCTH.
Crna0ble 3JIEKTPOIUTHL: CTETICHh M KOHCTaHTA JUCCOIMAIINY, 3aKOH paz0asieHust OcTBaIbaa.
[TpousBeneHne pacTBOPUMOCTH U YCIIOBUE 00pa30BaHUS U PACTBOPEHUS OCA/IKOB.
Huccouunanus Boasl. Bomopoausiii nokasarens. Pacuer pH pacTBOpoB CHIIBHBIX U clIaObIX
KHCJIOT U OCHOBAHMII.

Teopun kucinor m ocHoBaHui Appenuyca, bpencrena — Jloypu, Jlprouca. KoHcTaHTBI
KHCJIIOTHOCTH U OCHOBHOCTH.

I'mpponmus coneil. Pacuer koHCTaHThl, crTeneHu ruaposm3a u  pH B pacTBOpax
TUAPOIU3YIOLIUXCS COJIEH.

CreneHb OKHCICHHUS U OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIMHU. DJIEKTPOHHAS TEOPHUS
OBP. MeTton 35mekTpoHHOT0 6anaHca U METO]l TOypeaKIui.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC CBOMCTBA 3JIEMEHTOB M UX COCIWHEHUM B 3aBHCHMOCTHU
OT MOJOKEHHUS BJIEMEHTa B MEPUOAUYECKON CHCTEME U CTEINEHU OKHUCJIEHHUS 3JIEMEHTOB B
COCUHEHHUSIX.

Tunst OBP. BaxHeimme OKUCIUTEIN U BOCCTAaHOBUTENIU. BiusHue cpeabl Ha MPOTEKaHHE
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI HA TPUMEPE NTIEpPMAHTaHaTa KaJIusl.
["anbBaHUYECKHM DIIEMEHT U €r0 JICKTPOABUKYILAS CUJIA.

ONEeKTPOJHBIA MOTeHIMATA. BoIOpoaAHbIN 37eKTpOa. DAEKTPOXUMHUECKUN Psi HANpSKEHUH
AJIEMEHTOB. YpaBHeHue HepHcra.

CranmaptHoe u3MeHeHue sHepruu [n60ca W ee CBSI3b C AJIEKTPOJHBIMU TOTCHIIMAJIAMU.
Onpenenenne HanpaiieHus npotekanus OBP.

Okcupl: HOMEHKIIATypa, Kiiaccuukams, XkMAYECKUE CBOMCTBA U MOTyUYEHHE.

OcHoBaHMsI: HOMEHKJIATypa, KlacCupUKalUs, XUMHUUECKHUE CBOMCTBA U MOTyYeHHE.

Kucnotel: HOMeHKIaTypa, Ki1accupuKaius, XUMHIECKIE CBOMCTBA U TIOJyUYCHHE.

Conu: HOMEHKJIAaTypa, KiIacCu(pUKalvs, XUMAYECKHUE CBOWCTBA U TIOTyYEHHE.

Bomopon. Bomopox B mpupone. CBoiicTBa M NMPUMEHEHHE BOJOPOJIa U €r0 COCIUHECHHIA.
ITepokcun Bogopona. Boma. Bona B npupoae. Pusnyeckue 1 XUuMUYECKUE CBOWCTBA BOJIBI.
OOmas xapakTepucTUKa AJIeMeHTOB riaBHOUM moarpymnmbl | rpynmel. [llenoynsie mMeTamisl B
npupoge. Ilomydenue u cBoOWCTBa WIENOYHBIX MeETAIOB. OKCHUIBI, TEPOKCUABI U
runiepokcusl. [IpuMenenre u 6nosornueckast pojb COCTUHEHUN HATPUS U KaJIUS.

OO0mmas xapakTepucTHKa 37MeMeHToB rinaBHoW moarpynmsl |l rpynmel. bepunnuit u marnui,
MoJTydeHue, CBOMCTBa M mpuMeHeHue. CoeTMHeHNS OSpUIUTHS M MarHHUsI.

[IlenoyHO3eMeNbHbBIE METAIIIBI, X OKCHUJIBI, TUIPOKCUIBI, COMH. JKECTKOCTh BOJIBI U CIIOCOOBI
€€ yCTpaHEHHs.

OCHOBHBIC 3aKOHOMEPHOCTH XHMHUHU O-3JIEMEHTOB: O3JICKTPOHHAs CTPYKTYpa, BaJICHTHbBIC
COCTOSIHHS, DHEPT Ul MOHU3AIUU, (PU3NIECKHE CBOMCTBA.

OOmiast  XapaKTepUCTUKa XUMHUYECKHUX CBOMCTB  (-3JIEMEHTOB:  BOCCTAHOBUTEIIbHAS
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76.

77.

78.
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80.
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82.

CIIOCOOHOCTB, YCTOWYMBOCTh COSIMHEHUH, OKCHIIBI U TUAPOKCUIBI 0-32JIEMEHTOB, CIIOCOOHOCTH
K KOMIIIEKCOOOpa30BaHUIO, KaTATUTUYECKAsi CTIOCOOHOCTb.

OOmast XxapakTepuUCTHKa, CBOHCTBA M BaXKHEWIIME COEAWHEHHS XpOMa, MOJHOICHA W
BoJIb(pama.

OO1mass xapakTepUCTHKA, CBOWCTBA M BayKHEHIIME COEIMHEHUs Maprasua. llepmanranar
KaJInsl, €r0 OKMCIIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA B 3aBUCUMOCTH OT pH cpenpl.
d-DOnementst VI rpynmbr. OOmias xapakTepucTUKa, CBOMCTBA M BaKHEiIIe coenHeHus d-
3JIEMEHTOB CEMENCTBA KeJe3a.

OOmrast XapakTepUCTHKA, CBOWCTBA W BaKHEUIHE coeauHeHHst O-32JIEMEHTOB CceMeicTBa
IIJIATUHBI.

OO011ast XapakTepUCTHKA, CBOMCTBA U BaKHEHIIIME COEIMHEHUS JIEMEHTOB ITOATPYIIIBI MEH.
OO61as XxapakTepuCcTHKa, CBONCTBA U BayKHEHIIINE COEIMHEHUS JIIEMEHTOB MOATPYIIBI LIMHKA.
O6mas xapakrepuctuka p-anemeHToB III rpynmsl. bop u ero coeaunenus. buonoruueckas
poJib Oopa.

AmoMuHUHR U ero coequHeHus. AnoMuHUN B npupoze. [lonydyeHue antoMuHusi, CBOMCTBA U
npuMeHeHrne. AMGOTepHOCTh ATIOMHUHHUS, €ro OKcuaa U ruapokcuaa. CoefMHEeHUs aTIOMUHMS,
UX CBOMCTBA.

OO6was xapakrepuctuka p-aiemMeHToB |V rpynmsl. Yraepoa. Yriaepon B npupoje. CTpykrypa
M CBOWMCTBA QIOTPOIHBIX MOAM(PUKALMK yriepoga. XHUMHUYECKHE CBOMCTBA YIJIepoja.
KapOupr.

Oxkcunel yriiepona. YroneHas kuciora. KapOonatel u  ruapokapOoHatbl. CoequHCHHS
yriepojia ¢ rajoreHamu, cepoi, azoroMm. lluaHatel W THoOuMaHaThl. buonoruyeckas poJib
yrieposa.

Kpemunii. Kpemuuii B npupoge. [lonyuenue, cBoiicTBa u npuMeHenne kpemuusi. Cuiiad 1 ero
npousBoHble. Kucinopoausie coequnenus: KpeMHust. Cunukarbl. CUITMKOHBI U CUJIOKCAHBL.
OO11ast xapakTepUCTHKa, CBOMCTBA M BayKHEHIINE COETMHEHNS Te€pPMaHus, 0JI0BA U CBUHIIA.
OOmast xapakTepucTuka p-3neMeHToB V rpynmbsl. A30T, (Gocop U MBIIBIK B OpraHU3ME
YyeNoBeKa, X Ouonoruueckas posib. A3ot B mpupoje. [lonydenue, cBoiicTBa U MpUMEHEHUE
azora. Hutpuasl. AMMuak. Conu aMMOHHS.

Oxcuzbl a30Ta, UX CBOWCTBA. A30THUCTast U a30THas KUcHoThl. Creunduka B3auMOACHCTBUS
a30THOM KHUCJIOTHI C METAJJIaMM M HemeTauiamMu. Hurtparel, MX TMOJy4YeHHE, CBOICTBA,
TEPMHUUECKasl yCTONYUBOCTb.

®dochop. Dochop B mpupoae. AmnorponHsie Mmoaudukanuu docdopa. [lonyyenue, cBoricTBa
u npumeHeHue ¢ocdopa. Pochun. DocdopuHsie kucnorel. Docdatsl. IIpousBogHBIE
¢dhochopHOI KUCIOTHI B )KMUBBIX OpraHU3Max.

OOm1ast XapakTepuCcTUKa, CBOUCTBA M BayKHEHIIINE COEAMHEHUS MBIIIbsIKA, CypbMbl U BUCMYTA.
IIpuMeHeHne ITUX 3JIEMEHTOB U UX COCUHEHUM.

OOmrast xapakTepucTuka p-aneMeHToB VI rpynmel M ux Ouonorudeckas posb. Kucnmopon.
Kucnopon B npupone. [lonyuenue u coiictBa kuciopoga. O30H U €ro cBONCTBA.

Cepa. Cepa B mpupogne. Ilomyuenume, cBoiictBa u mnpumeHeHue cepbl. CepoBomopon u
CyIb(QUIBL

Oxcunel cepsl. KucnopogHble KHUCIOTBI CEPBI, HMX OKHCIMTEIbHO-BOCCTAHOBUTEIBHAS
akTUBHOCTb. Tuocynbgatel. [lonyuenue cepHoit kucinorsl. Oneym. Ilupocepnas kuciota.
ITepokcoanicepHas KUCIIOTa U €€ COJIM KaK OKUCITUTEIH.

O6mas xapakrepuctuka p-a3iaemMeHToB VI rpynnsl u ux OGmonorudeckas poiib. ['anoreHs B
npupoze. Pusnueckre 1 XMMUUYECKHE CBOMCTBA IraJIOTEHOB. [ alloreHOBOIOPOIbI.

["anmoreHsl B MOJIOKUTEIBHBIX CTEMIEHAX OKUCIeHHs. KucnopoaHbie KUCIOTHI XJI0pa U UX COJIH.
OcHOBHBIE TIOJIOKEHUS TEOPUH XUMUUeckoro crpoeHust A.M. bytieposa.

Tunbl XUMHUECKUX CBSI3€H B OPraHMYECKUX COEAMHEHMSIX.

OcHOBHBIE IIPECTABICHNS O MEXaHU3ME IIPOTEKAHUS XUMUUECKUX PEAKLINN.

AJKaHbl, TOMOJIOTUYECKUH psAl, HW30MEpHsi, HOMEHKIATypa, CIOCOObl TMOJyYeHUs H
XUMHYECKHE CBOMCTBA.
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83.

84.

85.
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87.
88.
89.
90.
91.
92.
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95.

ATKEHBI, TOMOJIOTUYECKUU psl, H30MEpHsi, HOMEHKIATypa, CIOCOOBI TONyYEHUS W
XUMHYCSCKHE CBOMCTBA.

AJKMHBI, TOMOJIOTHYECKHUW Psiji, H30MEpHUs, HOMEHKJIATypa, CIOCOObl TOJNYYCHHUS W
XUMHYECKHE CBOMCTBA.

ATKaaueHbl, H30MepHsi, HOMEHKIIATypa, CIIOCOOBI MOJIYIeHUS U XUMUYECKUE CBOMCTBA.
ApomaTHYeCKHe YIJICBOJOPOJbI, HOMEHKJIATypa, H30MEPHs, CIOCOOBI IONYYCHHUS H
XUMHYECKHE CBOMCTRA.

CrnupThl, ©30MEPHS, HOMEHKJIATypa, CIIOCOOBI MOTYYEHUSI 1 XUMUYECKHUE CBOKCTBA.

®eHoJIbl, U30MEpHs, HOMEHKJIATypa, CIIOCOObI MOIYYeHHUSI U XUMUYECKHUE CBOMCTBA.
Anpreruapl ¥ KETOHBI, W30MEpHs, HOMEHKJATypa, CIOCOOBI IOJTYyYeHUS W XUMUUYECKHE
CBOICTBA.

KapOoHOBBIE KHCIIOTHI, HW30MEpHUs, HOMEHKJIATypa, CIOCOOBI TOJYyYCHHS] M XHMHUYECKHE
CBOICTBA.

CnoxHbie dGUPBLUA KUPBI, HOMEHKJIATYpa, CIOCOOBI IMOJIY4YeHUs W XHMHUYECKHE CBOWCTBA.
Mpina.

Yri1eBoibl, KiTaccupUKaIysa, HOMEHKIATypa, CIIOCOOBI MOTYYSHUS U XMMHUYECKUE CBOMCTBRA.
AMUHBI, I30MEpHsi, HOMEHKJIATYpa, CIIOCOOBI TIOJTYyYSHUS 1 XUMUIECKHE CBOMCTBRA.
AMUHOKHUCIIOTBI, U30MEpHsI, HOMEHKJIATypa, CIOCOObI MONyuYeHUs U XMMHUUYECKHUE CBOICTBA.
IIpupoaHbIE aMUHOKHUCIIOTHI. benkH.

BbicOkOMOIEKYIsIpHbIE  COEAMHEHMs, KiIaccu(UKalus, CHOocoObl TMONyYeHUs, CTPOCHHE
MOJIEKYJI, CBOMCTBA.

OO0pa3zen 0OueTa K 3K3aMeHy MO0 IMCUUILUTHHE «XUMUSD)

dopMa MpoBEACHUS IK3aMEHA - CMEIIIaHHAS

YHCIO W 3apsAA KOMIUIEKCOOOpas3oBatelis, BHEIIHIOW M BHYTPeHHIOIO cdepbl. Kak mportekaer mporecce
JIACCOIMAIIMM KOMIUIEKCHOTO COEIMHEHUsT B pacTBope? Hamumcars BbIpaskeHHE JJIsi KOHCTAHTBHI HECTOMKOCTH
KOMILIEKCHOTO HOHA.

Munucmepcmeo oopazosanus u nayku P@
Cegepo-Ocemunckuit 2ocyoapcmeennslii ynugepcumem umenu Kocma Jlesanosuua Xemazyposa
Kadgheopa ooweit u neopzanuueckoii xumuu.
Mucyunnuna «Xumusn»
Hanpaenenue 6axanaspuama 29.03.05 «KoHcTpyHpoBaHHe W3IeHI JETKOH MPOMBIILIEHHOCTI)
1 kypc, 1 cemecmp
OK3AMEH

3K3AMEHALIMOHHBIN BUJIET Ne 1

Crpoenne atoma. OTKpBITHS, CBUETEIBCTBYIOIINE O CIIOKHOM CTPOEHHHM aToMa. SIaepHast Mojieb aToMa
Pesepdopna.

AJ'IKaHBI, TOMOJIOTHYCCKHUI A, UI30MEPUL, HOMCHKIIATYpa, CITOCOOBI MOJYy4YCHUA U XUMHUYICCKUC CBOIiCTBa.

Brruncnutes Maccy ocajka, KOTOpbIH oopa3syetcs npu cmemerHnn 50 mi 0,1 M pactBopa HUTpara
ceuHba (1) u 30 M 15% pacTBopa cepHON KHCJIOTHI INIOTHOCTHIO 1.12 T/MiL.

K [AI(H,0)2(0H).]
Ha3sBaTh KOMILIEKCHOE COCIMHEHHE, yKa3aTh KOMIUIEKCOOOPA30BaTeNh M JIMFAHAbI, KOOPAMHAIMOHHOE

3aB. kadeapoii odmmei u
HEOPraHUYECKON XUMHUH JIM. KYBAJIOBA

JoueHT kadeapsr, K.X.H. O.B. HEEJIOBA
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8.5. OneHnBaHNe 0TBETA CTY/IEHTA HA JK3aMeHe

Xapakm epucmuKa omeema

bannw

JlaH 1OJIHBIN, pa3BEpPHYTHIM OTBET HA IIOCTABJICHHBIM BOIIPOC, ITOKa3aHa
COBOKYIHOCTb OCO3HAHHBIX 3HaHUN 00 OOBEKTe, MPOSBISAIOIIAACA B
CBOOOJTHOM  ONEPUPOBAHUU  TOHATHUAMH, YMEHUU  BBIJICIUTH
CYLIECTBCHHBIE W HECYILICCTBEHHBIE €r0 IPU3HAKH, IPUYUHHO-
CJICJICTBEHHBIC CBs3H. 3HaHHE 00 OOBEKTE NEMOHCTpHpYyeTcs Ha (OHE
IIOHMMAHHSA €ro B CUCTEME JaHHOW HAyKH W MEKIUCLUIUIMHAPHBIX
cBsizeil. OtBer ¢opmynupyercss B TEPMHHAaX HAyKd, HW3JIOKEH
JUTEPATypHBIM  S3BIKOM, JIOTMYEH, JOKa3aTelieH, JEMOHCTPUPYET
ABTOPCKYIO NO3ULUIO CTYJEHTA.

56-60

JlaH monHBIN, pa3BepHYTHIA OTBET HA MOCTABJIECHHBIA BOINPOC, TOKa3aHa
COBOKYITHOCTb ~OCO3HAHHBIX 3HAaHMA 00 0ObBEKTe, JOKa3aTeIbHO
PacKpbITl OCHOBHBIE TIOJIOKEHHUS TEMbI; B OTBETE IMPOCIEKHUBACTCS
YyeTKasi CTPYKTypa, JIOTMYecKas I0CIeA0BaTEIbHOCTh, OTpa)karolias
CYITHOCTh PACKPHIBAEMBIX MOHATHUN, TEOPHH, sBIEeHUN. 3HaHHE 00
00BEKTE IEMOHCTpUPYETCs Ha (JOHE TIOHMMAHUS €r0 B CUCTEME JaHHOM
HAyKH U MEKIUCIHUIUIMHAPHBIX CBsA3e. OTBET U3MO0KEH JTUTEPATyPHBIM
S36IKOM B TE€PMHUHAX HayKh. MoOryT OBITH JONMYIICHBI HEJOYETHl B
OTpefieieHUU TOHATUN, UCTPaBIEHHBIE CTYIEHTOM CaMOCTOSATEIHHO B
IIPOLIECCE OTBETA.

51-55

JlaH 1OnHBIN, pa3BEpHYTHIA OTBET HA ITOCTABJICHHBIN BOIIPOC, ITOKA3aHO
YMEHHE BBIICIUTh CYLUIECTBEHHBIE M HECYLIECTBEHHbIC NPU3HAKH,
IPUYMHHO-CIEACTBEHHbIE CBA3U. (OTBET YETKO CTPYKTYpPUPOBaH,
JIOTUYEH, W3JIOKEH B TepMHHAX Hayku. OJHAKO JIOMYIIEHBI
HE3HAYUTeNbHbIE OIIMOKHM WM HEJOYEThl, UCIIPABICHHBIE CTYIEHTOM C
MMOMOUIBI0 «HABOASIIMX» BOIIPOCOB MPENOAABATEIIS.

46-50

Jan TmonHBIM, HO HEAOCTATOYHO IOCIEAOBATENIbHBIA OTBET Ha
MOCTaBJIEHHBI BOIPOC, HO MPH 3TOM IIOKA3aHO YMEHHUE BBIJIEIHUTH
CYLIECTBEHHBIE U  HECYIIECTBEHHbIE TPU3HAKM U  NPUYMHHO-
cienCcTBEHHbIe CBA3M. OTBET JIOTMUEH M M3JI0KEH B TEPMHHAX HAyKH.
Moryr ObITh gomymieHsl 1-2 omuOKH B OINpENesIeHUH OCHOBHBIX
MOHSITUH, KOTOPBIE CTYJEHT 3aTPYIHAETCS UCIIPABUTh CAMOCTOSITENILHO.

41-45

JlaH HenoCTaTo4HO IOJHBIM M HEIOCTATOYHO PA3BEPHYTHIA OTBET.
Jlornka ¥ IOCIENOBATEIBHOCTh M3JI0KEHHUS HMEIOT HApYILICHUS.
JlonyiieHbl OMMOKN B PACKPBITUH MOHATUH, YIOTPEOJIEHUN TEPMHUHOB.
CryneHT He cmocoOeH CaMOCTOSTENBHO BBIJCIUTH CYIIECTBEHHBIE U
HECYIIECTBEHHbIE INPHU3HAKM W  [PUYMHHO-CIECIACTBEHHBIE  CBS3U.
CryneHT MOXeT KOHKPETU3UpOBaTh OOOOIIEHHbIE 3HAHU, JOKa3aB Ha
IIpUMepax HX OCHOBHBIE TIOJIOKEHUS  TOJBKO €  IIOMOIIBIO
npenojasaresns. PedyeBoe oopmieHne TpedyeT nonpaBokK, KOPPEKIHH.

36-40

Jlan HemoNHBIA OTBET, JIOTUKA W TOCIEA0BATEIbHOCTh H3JI0XKEHHS
UMEIOT CYILECTBEHHbIE HapylleHus. JlomymeHsl rpyOble OMMOKH MpH
ONpENETCHUN CYIIHOCTH PACKpPBIBAEMBIX IOHATHH, TEOPHil, SIBICHUM,
BCJIE/ICTBUE  HEMOHMMAHUS  CTYAEHTOM HMX  CYLIECTBEHHBIX H
HECYIIECTBEHHBIX MPU3HAKOB U CBA3€i. B 0TBeTE OTCYTCTBYIOT BBHIBO/IBI.
YMeHHne pacKpbITh KOHKPETHbIE MPOSBICHUS OOOOIICHHBIX 3HAHUH HE
nokazaHo. PeueBoe oopmiieHrne TpedyeT monpaBoK, KOPPEKITHH.

31-35
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JlaH HeNoNHBIA OTBET, MPEACTABIISIIONINN COO0N pa3pO3HECHHBIE 3HAHUS
0 TEME BOIPOCa C CYIIECTBEHHHIMH OIIMOKAMHU B ONPEICICHUSX.
[IpucyTcTBYIOT parMeHTapHOCTh, HEJIOTUYHOCTh M310KeHus. CTyaeHT
HE OCO3HAET CBS3b JAHHOTO TOHSATHS, TCOPUHU, SIBJICHHUS C JAPYTHUMH
o0bekTaMu TUCHUILIMHBL. OTCYTCTBYIOT BBIBOJABI, KOHKPETH3alUS | 1-30
JI0KA3aTeJIbHOCTh U3JI0KeHUA. Peub HerpaMoTHas. J{OMOMHUTENIbHBIE U
YTOUHSIIOIIIME BOMPOCHI TMpENojaBaTesisi HE NPUBOIAT K KOPPEKIUU
OTBETa CTYJEHTA HE TOJIbKO Ha MOCTaBJIEHHBIM BONPOC, HO U HA APYTUe
BOIPOCHI AUCHUTUIUHBI.

He nmomyueHsr OTBETHI 110 0a30BBIM BOIIPOCAM JTACIUTUTHHBEI. 0

PesynpTHpyromas oneHka onpeesnsercsa B cOoTBeTcTBUY ¢ ITonoxkeHneM o 6auibHO-pEeHTHHIOBOM
CUCTEME OLICHKH 3HAHUM CTYJICHTOB.

Metoauka (popMUpPOBaHNS Pe3yabTHPYIOLIEH OLIEHKH:

B xoze Texymiero v pyOexHOro KOHTpOIIs CTyAEHTHI MOryT Habpath 0-100 GasioB:

1 —s1 pyOexxHas aTTecTanys - MaKCUMAIbHO 50 62,1108, U3 HUX:

Ot 0 mo 25 GawioB (pyOekHasi arTecTanusi) — KOMIBIOTCPHOE TECTUPOBAHHME WM THUCHMEHHAS
KOHTpOJIbHAst paboTa;

Ot 0 no 25 GamnoB (Tekymnasi OleHKa) — akKTUBHAsE paboTa 3a JAaHHBIA MEPUOJT HA Ja00paTOPHBIX U
MPAaKTUYECKUX 3aHITUAX.

2-51 py0e:kHast aTTecTalus — MaKCUMAaIbHO S0 6217108, U3 HUX:

Ot 0 nmo 25 GamwnoB (pyOekHasi arTecTanusi) — KOMIBIOTEPHOE TECTUPOBAHHME WM MHUCbMEHHAs
KOHTpOJIbHast paboTa;

Ot 0 1o 25 6annoB (TeKylas OlleHKa) — aKTUBHAs paboTa 3a JaHHBIHM Mepruo Ha Ja00paTOPHBIX U
MPAKTUICCKUX 3aHITHSX.

IIpoMeKyTOUYHBIM KOHTPOJIb:

3auer MJIM IK3aMeH:

3a OTBET Ha 3aueTe UK dK3aMeHe CTyAeHT nmonydaet 0-50 6anos.

CTyneHTsl, MOJTYYUBIINE B XO/€ TEKYIIEro U pyoekHOro KOHTposs 56-100 6amioB, aBTOMaTHYECKH
MOJTy4al0T COOTBETCTBYIOIIYIO DK3aMEHAIIMOHHYIO OLIEHKY MU 3aueT. Ecnu ctyaeHT He Habupaet 56
0ayutoB AJist 3a4yera (dK3aMeHa), WIIM OH XOUYeT TOBBICUTH CBOIO OLIEHKY Ha SK3aMEHE, TO OH MOXXET
CIaBaTh 3a4eT WM HK3aMEH B MEPHO/] IK3aMEHAIMOHHON CECCUU.
PesynbTupyromasi OreHKa pacCYMTHIBAECTCS IO COOTBETCTBYMOMIEH (opMyie ¢ yd4eToM TeKylien
yCIIeBAaEMOCTH, PE3YJIbTaTOB PYOEKHBIX aTTeCTAIlMK M YCTHOTO OTBETA Ha DK3aMEHE WIIH 3aueTe.

IIkana uToroBoii akageMuueckoi YCneBaeMOCTH CTYACHTOB 110 JUCHHUIIJIMHE

Cucrema ouenox COI'Y
®opma Cymma Ouenka
KOHTPOJIA 0aJ1JI0B
86 - 100 OTJINYHO
IK3aMeH 71-85 XOpOIITO
56-70 YJIOBJIETBOPUTEIILHO
3auir 56-100 3a4YTEHO
0-55 He 32YTEeHO
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IMoka3aTe/u U KPUTEPUH OLEHMBAHUSI KOMIETEHIIHI{ HA Pa3TUYHBIX ITANAX UX
(opmMupoBaHus, onucaHue MIKAJ OLeHUBAHUSA

YpoBeHnb chopMHPOBAHHOCTH KOMIIETEHIM A

«MuHIMAJIBbHBIA YPOBEHb «MuHIMAJbHBIA «CpenHuii ypoBeHb» «BbICOKH yPOBeHb»
He TOCTUTHYT» YPOBEHb) (71-85 6anoB) (86-100 6an10B)
(MeHee 56 6aI0B) (56-70 6ans10B)
Komnemenyuu ne Komnemenyuu Komnemenyuu Komnemenyuu
cpopmuposativi. chopmuposarivl. cpopmuposativi. cpopmuposanbi.
3HaHuA 0TCyTCTBYIOT, | ChOopMUPOBAHEI 3HaHUA obmmpHeIe, | 3HAHUS TBEpIbIC,
YMEHUSI M  HaBBIKM He | 0a30BbIC CTPYKTYPHI | CUCTEMHEIE. apryMEHTUPOBAaHHBIE,
c(hOopMHPOBaHEI. 3HAHHH. Ymenus HOCST | BCECTOPOHHHUE.
YmMmenus ¢pparMeHTapHBI | PETPOTyKTHBHBIN YmMenus YCHEIIHO
u HOCST | Xapakrep, MIPUMEHSIOTCS K
PENPOAYKTUBHBIH MPUMEHSIOTCS K | PCIICHUIO KaK THITOBBIX,
Xapakrep. pEIIeHUI0 TUTIOBBIX | TAK M HECTaHJAPTHBIX
HeMoHcTpUpyeTcs 3a1aHUM. TBOPYECKHUX 3aJaHU.
HU3KHAN ypoBeHb | JleMOHCTpUpyeTcs JeMoHncTpupyetcs
CaMOCTOATEIIBHOCTH JIOCTaTOYHBIM YPOBEHb | BBICOKMIA YPOBEHb
MIPAKTHYECKOTO HABBIKA. | CAMOCTOSITEIIHHOCTH CaMOCTOSITENTFHOCTH,
YCTOMYHBOTO BBICOKAsl aJanTUBHOCTD
MPaKTUYECKOTO HABBIKA. | MPAKTUYECKOTO HaBBIKA
OnucaHue KpuTEepHeB OLeHUBAHUSA
OOyuatomuiics Oo6yuarommuiicst Oo6yuatomuiicst OoOyuatomuiicst
JIEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET:
- CYIIECTBEHHBIE MPOOENHI | - 3HAHWSA TEOPETHUECKOTO | - 3HAHWE W IMOHWMAaHWE | - rirybokue,
B 3HaHMAX  y4eOHOro | MaTepuana; OCHOBHBIX BOTIPOCOB | BCECTOPOHHHUE "
MaTepuana; - HEIMOJHBIE OTBETHl Ha | KOHTPOJIHPYEMOTO apryMEHTUPOBAHHBIC
- JIOITYCKAIOTCS | OCHOBHBIE BOIPOCHI, | 00beMa IPOrPaMMHOTO | 3HAHUS
MPUHLIUITHAIEHBIE OMIMOKK | OMTUOKH B OTBETE, | MaTrepuana; MPOrPaMMHOTO
Npyd OTBETE HAa OCHOBHBIE | HEJIOCTATOYHOE MOHUMAHWE | -  TBEpJble  3HAHUS | MaTepHala,
BOTIPOCHI, OTCYTCTBYET | CYIIHOCTH M3JIaraeMbIX | TEOPETUYECKOTO - TIOJTHOE TTOHMMAaHHe
3HAHWE€ W  TIOHUMaHHE | BOTIPOCOB; Marepuana. CYIITHOCTH u
OCHOBHBIX  TIOHSTHA W | - HEYBEPEHHBIC U HETOYHBIE | -CITIOCOOHOCTH B3aMMOCBSI3U
KaTeTrOpHii; OTBETHI Ha | yCTaHaBIUBATh U | paccMaTpUBaeMBbIX
-HETIOHNMAaHWEe CYITHOCTH | JOTIOJHHUTEIHHBIE BOIIPOCHL, | OOBICHATH CBSI3b | MPOLIECCOB u
JTOTIOJTHATEBHBIX - HEJIOCTAaTOYHOE BIQJICHUE | MPAKTUKH M  TEOPHH, | SIBICHHIA, TOYHOE
BOIIPOCOB B paMKax | JTUTepaTypowu, BBISIBIISITD 3HAHWE  OCHOBHBIX
3aJ1aHUN; PEKOMEHIOBAaHHOM IIPOTUBOPEUHS, MOHATUM B paMKax
- OTCYTCTBHE  YMEHHS | IPOTPaMMOM IUCIUILIMHEL, | MPOOIEMBI U TEHICHINH | 00CYKIaeMbIX
BBIMIOJTHATh TMPAaKTHYECKWe | - yMeHHe 0e3 TIpyObIX | pa3BUTHS; 3aJJaHNH;
3a/1aHus, OIO0K pemars | - MpaBUJILHBIC u|- CIIOCOOHOCTH
peayCMOTPEHHBIE MPaKTUIECKUE 3aJiaHusl, | KOHKPETHEIE, 0e3 | ycTtaHaBIMBaTh u
MPOrpaMMOii JUCIUTUINHEI; | KOTOPBIE cienyer | TpyobIx omnOoK, | OOBIICHATH CBSI3b
- OTCYTCTBHUE TOTOBHOCTH | BBIITOJNHHTb. OTBETHI Ha | TPAKTUKHA U TCOPHUU;
(cnocobOHOCTH) K ITOCTaBJICHHBIE - JIOTUYECKH
OUCKYCCMM M HHU3KYIO BOIIPOCHI; 1oCJe0BaTeNbHEIE,
CTeleHb KOHTAKTHOCTH. - YMEGHHE  pelaTh | CoJepKATEeNbHBIE,
MPAaKTUYECKUE 3aJlaHus, | KOHKPETHBIE u
KOTOpBIE CIIEAYeT | UCUEPIIBIBAIOIINE
BBIIOJIHNUTB; OTBETHI HA  Bce
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- BIIaJ€HHE OCHOBHOH | 3aJaHHA, a TakKxKe
JTUTEPATYPOH, JIOTIOJIHUTEILHBIE
PEKOMEHTOBAaHHOM BOTIPOCHI
[IPOrpaMMOi 9K3aMEHaTOpPa;
JHUCILUATUIMHBL - yMeHHe peImiaTth
- HaJgu4Iue COOCTBEHHOM | NMPaKTUUICCKUE
000CHOBAHHOI MO3UIMN | 3aJaHHUS;
o 00Cy>KIaeMbIM | - cBoOoHOE
BOITPOCaM. HCIIOIb30BaHHE B
Bo3MoKHEI OTBETaX Ha BOIPOCHI
HE3HAYNTEILHBIE MaTepuaioB
OTOBOPKH M HETOYHOCTH | PEKOMEHIOBAHHOMN
B PACKPBITUM | OCHOBHOM
OTHEIbHBIX ITOJ0KEHHH | JOMOJHUTEILHON
BOIIPOCOB, JTUTEPaTyPHL.
MIPUCYTCTBYET
HEYBEPEHHOCTD B
OTBETAax.
Onenka Onenka Onenka Onenka
«HEYJTOBJIETBOPUTEIBHO» | «YAOBJETBOPUTEIBHO» / | «XOPOILIO» / «32a4TEHOY «OTJIMYHO» /
/He 3a4TEeHO «3aUYTEHO» «32YTEHO»

™=

o

10.
11.

12.

9. YueOHO-MeTOAMYECKOE 1 HH(POPMALIMOHHOE 00ecedeHne TUCIIUTITHHBI

Jlureparypa
a) OCHOBHAasl JINTepaTrypa:

['munka H.JL. O6mas xumus. — M.: Uaterpan-Ilpece, 2010. — 728 c.

I'munka H.JIL. 3agaun n ynpaxsaenus o obmeit xumuu. — M.: KHOPYC, 2014. — 240 c.
Heénosa O.B. PykoBoacTBO K 1a00paTOPHBIM 3aHATUSAM U CAMOCTOSITEIbHOM paboTe 1o
IucHuIuinae «XuMmust». — Biaagukaskasz: OOO HIIKIT «MABPy, 2016. — 82 c.

Koposun H.B. O6mas xumus: yue6HuK. — M.: Akagemus, 2014. -496 c.

COopHUK 3324 U yNpaXHEHUW 1o o0med u HeopraHuudeckor xumuu: I[locobue nms
By30B / H.H. IlaBnos, B.1. ®ponos, C.B. ®ponos u np.; nox pea. H.H. ITaBnoa. — M.:
Hpoda, 2005. — 239 c.

[TpakTukym mo obmieit u Heopranudeckoi xumun: I[locobue msa By3os / B.M. ®poros,
TM. Kypoxtuna, 3.H. [IpiMoBa u ap.; nox pea. H.H. IlaBnosa, B.1. ®ponosa — M.:
Hpoda, 2002. — 304 c.

[Tpaktkym no Heopranumyeckoil xumuu: [locoOue mns By3o / JI.B. Bbabuu, C.A.
banesun, @.b. 'nukuna u np. — M.: IIpocsemenue, 1983. — 303 c.

Heénosa O.B. JlabopatopHble pabOThl MO 3JIEKTUBHOMY Kypcy "XUMUS 3JIEMEHTOB U UX
MeInKo-Onosoruyeckas poib". PyKoBoACTBO K J1a00paTOPHO-NIPAKTHUECKUM 3aHSATHSIM.
— Bnagukaskas: OOO HIIKII "Magp", 2016. — 58 c.

Tpaeenb B.®. Opranuueckas xumusi: YueOHUK 11 By30B: B 2 T. — M.: «Akanemkuuray, 2006.
T.1.-727¢.T.2.-582c.

I'panabepr U.M. Oprannueckas xumus: yaeOHHK JUIs 6akanaBpoB. — M.: FOpaiir, 2013. — 608 c.

bepesun b.JI. Opranndeckas Xxumus: ydeoHoe Tocodue mst 6akamaBpos. — M.: FOpaiit, 2012. —
768 c.

0) 10MOJIHUTE/IbHASA JIUTEepaTypa

Xomuenko I'.I1. [Tocobue mo xumum Il MOCTyHaromux B By3el. — M.: HoBas BosHa,
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2007. - 489 c.
13. Xomuenko I'.I1., Xomuenko W.I". COopHHK 3a/1a4 IO XUMUU TSI IOCTYTHAIONTUX B BY3bI. —
M.: HoBas BoiHa, 2012. — 278 c.
14. T'yzeit JI.C., Ky3nenoB B.H., I'yzeit A.C. Ob6mas xumus: Yueouuk. — M.: U3a-so MI'Y,
1999. - 333 c.
15. AxmeroB H.C. O6mias u Heopranudeckas xumus. — M.: Beicirast mkona, 2001. — 743 c.

8) cospemennbvle npogeccuonaibrvle 6a3vl OAHHBIX, UHPOPMAUUOHHBIE CHPABOYHbLE
cucmembl, 371eKMpPOHHbIE 00pa306amesbHble Pecypchbl

OObecrieueH AOCTYN K COBPEMEHHBIM NPO(ECCHOHANBHBIM 0a3aM JaHHBIX, WH()OPMAIMOHHBIM
CIIPaBOYHBIM U TTOMCKOBBIM cUcTeMaM (TpelyeTcst peructpanus B oudnuoreke COI'Y):

1. DOnexrponHas

(https://dvs.rsl.ru).
2. DOBC «YuuBepcurerckas oudmuoreka online» (https://biblioclub.ru).
3. DBC «Hayunas snexkrponnas oubaunoreka eLibrary.ruy (http://elibrary.ru.)
4. VYuusepcaibHas 0a3 nanubix East View (https://dlib.eastview.com). Jlorun: Khetagurov;
[Tapons: Khetagurov

oo

OnbMMoTeKa JUCCepTalluu U

aBropedeparoB  PI'b (ObJI PI'b)

3bC «KoncynbTanT cryaenTa». http://www.studentlibrary.ru

OBC «Opaiit» - obOpa3oBarenbHasl Cpeja, BKIIOYAIOLIasi BUPTYaJbHbIM UYWTAIbHBIN 3all

y4eOHMKOB M Y4YeOHBIX TOCOOMI OT aBTOPOB M3 BEAyNIMX By30B Poccuu 10 Bcem
HaIIPaBIIEHUSAM U crienuaabHocTssM (WWW.biblio-online.ru)

~

Hudopmanronno-npasoBoii moprain «I"apant» (http://www.garant.ru/).

8. CnpaBounas npaBoBas cucrema Koncynprant [Limtoc (http://www.consultant.ru/).

CocTaB JIMIEH3MOHHOTO M CBOOOIHO PACIIPOCTPAHAEMOr0 MPOrPAMMHOT0

oﬁecneqelmﬂ, B TOM YHUCJI€ OTCIYECCTBCHHOI'0O ITPOU3BOACTBA

Ne ni/m HaumeHoBanue Ne norosopa (JiMueH3us)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
L 04.2016 .
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) or
' 04.2016 1.
AHTHBHpYCHOE Ne 17E0-180222-130819-587-185 ot 26.02.2018 .
3. nporpammHoe obecnieuenue | 10 14.03.2019 r, npouiena o 2021 r.
KasperksyTotalSecurity
[Iporpamma miis 9BM Pa3pabotka cory CBueTenbeTBO 0
4 «baHk BonpocoB st rOCYJapCTBEHHOM perucTpaluu MporpamMMbl st
' KOHTPOJIS] 3HAaHUI» OBM Ne 2015611829 ot 06.02.2015 .
(6eccpouno)
5 Cisco Webex - Cucrema | OOO Aiictexmorosop Ne J183-2020 ot 10.08.2020-
' MPOBE/ICHNUs] BEOWHAPOB. 10.08.2021 r.
Cucrema moucka | Ne 795 ot 26.12.2020 r. (medcTBHUTENEH M0
6. TekcToBbIX 3auMcTBOBaHMi | 30.12.2021r.) ¢ 3AO «AHTu-Ilnaruar»
«Antumiaruar.BY3»
ITporpammHuoe CBobonHOE POrpaMMHOE o0ecrieueHue
7 obecrieyeHne s | (beccpouno)
pelaKTUPOBAHUS

XUMHAYeCKuX popmyn  ISis

67



https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.garant.ru/
http://www.consultant.ru/

Draw

Cucrema tectupoBanus | Ne 468 or 03.12.2013 r. UIl Cynrarymun P.T.
Sunrav WEB Class (6eccpouno)

2) memoouyecKue yKazanus, papadomannvie cocmasumenamu Paboueit npocpammot

1. Heénoa O.B. PykoBoacTBO K 7a00paTOPHBIM 3aHATHSAM U CAMOCTOSITEIILHON paboTe 1o
aucuunnuHe «Xumusy. — Baagukaskas: OOO HIIKIT «MABPy», 2016. — 82 c. http://dist-
edu.nosu

2. Heénosa O.B. JlabopaTopHbie pabOTHI MO JIEKTUBHOMY KypCy "XHUMHS 3JIEMEHTOB U UX
MeaAuKo-Onosorndyeckas pois". PykoBoACTBO K 1a00OpPaTOpPHO-TIPAKTUUECKUM 3aHATHUSM.
— Bnagukaska3z: OOO HIIKII "Magp", 2016. — 58 c. http://dist-edu.nosu

10. MarepuajJibHO-TeXHHYECKOE OCHANIEHUE THCHUIINHBI

[IpoBenenne AUCHUIIIMHBL  00ECIIEYEHO BCEM  HEOOXOOUMBIM:  J1TaOOPATOPHBIM

obopynoBaHueM, MpuOOpaMH, MarepuajaMu, OINEPATHUBHBIM JOCTYIIOM K COBPEMEHHBIM
npodeccnoHanbHbIM 0a3aM JaHHBIX, HH(HOPMALIMOHHBIM CIPABOYHBIM M IIOMCKOBBIM CHCTEMAaM.
YHuBepcutrer 00€CIeUYnBaeT BO3MOXHOCTH CBOOOJHOTO HCIOJBb30BAaHUS KOMIIBIOTEPHBIX
TexHoJoruil. Bce KOMITbIOTEpHBIE KIIACChl YHUBEPCUTETa OOBEAMHEHBI B JIOKAJIBHYIO CETh, CO
BCEX YUEOHBIX KOMIIBIOTEPOB UMEETCS BBIXO] B IHTEpHET.
ObecnieunBaeTcs 10CTyN K HH(DOPMALIMOHHBIM pecypcaM, K 0a3aM JTaHHBIX, B YUTATBHBIX 3aJ1aX
K CIOPAaBOYHOM M HAyYHOW JUTEpaType, K MNEPUOAUYECKHM H3JIaHHSIM B COOTBETCTBUU C
HAlpaBlieHUEM  TOATOTOBKUA. KoMObploTepsl  OCHAIEHBl  HEOOXOIMMBIM  KOMILIEKTOM
JUIEH3MOHHOIO IIPOrPaMMHOT0 00€CTIEUEHHUSI.

YueOHble ayTUTOPUH 1Sl IPOBEJeHHUS 3aHATHI JIEKIMOHHOI0 THIIA, CECMUHAPCKOI0
THUNA, TPYNNOBbIX W HHIMBUAYAJIbHBIX KOHCYJbTAIMI, TeKyllero KOHTPOJIS WU
NPOMEKYTOYHOH aTTecTalluM, a TaK/Ke CaMOCTOAITeJbHOH PpaldoTbl O0y4YaroIuXcs:
IPEernoIaBaTeIbCKUI CTOJI, CTYJ, CTOJBI M CTYJIbS JUIs 0Oydaromuxcs, kadeapa, KinaccHast JOCKa.
OOopynoBanme: MyJIbTUMEIUIHBIA KOMIUIEKC (IIPOEKTOpP, 3KpaH), HOYTOYK, KOJOHKH C
OpOTpaMMHBIM O0€cClieYeHUuEeM, BBIXOJOM B CeTh VHTEpHET M JOCTYHNOM B 3JIEKTPOHHYIO
nHpopmanmoHHo-00pazoBaTenpHy0 cpeny COI'Y.
ITporpammuoe obecneuenune: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome;  Kaspersky  Free;  meMOHCTpallMOHHBIE W y4eOHO-HArJISIIHBIE — MTOCOOHS
(Bumeomnpe3eHTaIus).

JlabopaTtopuss OOmieii, ¢usuyeckoid W KOUIOWIHOH XUMHMH IS TPOBeIEHUs!
3aHATHI CEMMHAPCKOr0 THIA, Ja0OpPATOPHBIX 3aHATHH, KYpPCOBOr0 IPOEKTHPOBAHUS
(BBINMOJIHEHUS] KYPCOBBIX PadoT), IPYNNOBBIX U HHAUBHAYAJIbHBIX KOHCYJbTALMIA, a TAKKe
CAMOCTOSITE/ILHOM Pa0d0ThI 00y4aroIuXCH:

MpenoAaBaTeNbCKUM CTOJN, CTYJ, CTOJBl M CTYNbS A OOydarommxcs, Ja00paTOpHBIE CTOJBI,
KJIaCcCHasl 1OCKa.

Oo0opynoBanmne: MynbTUMEAUMHBIN NPOEKTOp ¢ 3KkpaHoM (MynbTUMEAMMHBIA MPOEKTOP
OPTOMA projector DX32, ¢ moToiouHbIM KperieHneM u Hal. kabeneit — 1 mr. Kommbrorep
n/xomrr. kimacca Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb O3V+/knaBmar — lmr. ¢
IPOTPaMMHBIM O0€CIIeYeHUEM, BBIXOJOM B CeTh MHTEpHET M JOCTYHNOM B DJIEKTPOHHYIO
nHpopmanmoHHo-00pa3oBaTenpHy0 cpeny COI'Y.

IIporpammuoe odecneuenune: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
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Chrome; Kaspersky Free; Cucrema tectupoBanust Sunrav WEB Class (beccpounoe I10);
[IporpammHuoe obecriedueHue A1 penakTupoBanus xumudeckux Gopmyn Isis Draw (beccpounoe
[10); Koncynprant mioc; CucremMa MOMCKa TEKCTOBBIX 3aUMCTBOBaHMM «AHTHUIUIaruaT BY3y;
[Iporpamma misi OBM  «baHk BompocoB mjisi KOoHTposisi 3HaHmii»; [apant; Cisco Webex;
JIEMOHCTPALIMOHHBIE U y4eOHO-HATISAHbIE IOCOOUS (BUEONIPE3CHTALIMS).

JladopaTopHoe odopyroBanue: BriTsoxHoi mkad - 1 mT. Monomep M-510 crangaptHbiii — 2
mt. Konopumerp KOK-2MII — 1 wr. Kanopumerp KJI-5 — 1mr. Pedppakromerp UPO 4545-2M
¢ moacserkoit — 1 mt. [omsspumerp kpyrosoit CM3 — 1 mt. Konagykromerp MAPK-603/1 — 1
wt. Becer ma6oparopusie CAS MW 120 — 1 wt. Becwr naboparopusie npennsunonasie ET-30011
— 1 mr. Ananuzatop «9kcnept-001» — 1 . Tepmocrar HUBER — 1 mir. pH-metp «AHuOH-
4100» - 1 wt. pH-MeTp-MumuBonsT™MeTp pH-150 MU- 1 mit. Becst AND HL- 1 mt. Becet WT-
250- 1 mt. MarautHas memanka [13-6110- 1mr. bans BoasHas - 1 mt. Mukpockon «Mup 2» -
1 mr. pH-metp pH-340 — 1 mr. Lentpudyra OITH-3 - 1 mr. Heo6xoaumMelii HAOOp XUMHUYECKON
MOCY/bl U PEaKTHUBOB.

KoMmnbroTepHblii KJjacc 1Jjisi MPOBeJeHUs] TEKYIIero KOHTPOJISA U MPOMEKYTOYHOM
aTTecTallMi, a TAK:Ke CAMOCTOATEIbHOH padoThl 00y4alOUIUXCS :
MPEnoAaBaTeNbCKUIA CTOM, CTYJI, CTOJBI U CTYIbs 715 o0yyaronuxcs, kadeapa, KiaccHas 1ocka.
Oo6opynoBanmne: KoMmbroTepsl Uisi KOMIIBIOTEPHOTO Kjacca B KOMIUIEKTE - C MPOTPAMMHBIM
oOecrie4eHreM, BBIXOJIOM B CeTh VIHTEpHET U JOCTYNOM B AJIEKTPOHHYIO HH(OPMAIMOHHO-
oOpazoBarenbHyto cpeny COI'Y; uctounuku 6ecrnepedoitHoro nuranus, Ippon, KoMMyTaTop st
kinacca D-Link DGS-10240, unrepaktuBHas mocka 78 (1702070/15112/11344/2+ mpoekrop
Beno MX503.
IIporpammuoe odecneuenune: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free; Cucrtema tectupoBanusi Sunrav WEB Class (beccpounoe I10);
[IporpammHuoe obecrnieuenue A perakTupoBanus xumudeckux Gopmyi Isis Draw (beccpounoe
[10); KoncynpTrant mitoc; Cuctema moucka TEKCTOBBIX 3aMMCTBOBAHUN «AHTHILIaruat BY3y;
[Tporpamma s DBM «bank BompocoB s KOHTpois 3HaHui»; [apant; Cisco Webex;
JEMOHCTPAIIMOHHBIE U y4eOHO-HATTISAHbIE TOCOOUS (BUICONPE3CHTAIHS).

Bubdanorexa, B TOM 4Ymciie YATANBHBINA 3aJ: CTONBI U CTYJIbS IS OOYYarOUIUXCS,
KOMIIBIOTECPBI B KOMIIJICKTEC C IPOrpaMMHBIM O6€CH€‘~I€HI/I€M, BBIXOJIOM B CC€Tb I/IHTepHCT u
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OpMaIMOHHO-00pa3oBareibHyto cpeny COI'Y.

IMporpammuoe odecnieuenne: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free; Kouncynbrant toc; ['apant; Cisco Webex.

3BbC «YnuBepcuterckas oudanoreka ONLINE» https://biblioclub.ru

OBbC «KoncynbTaHT cTyAeHTa»  hitp://www.studentlibrary.ru

3bC «Opaiit» www.biblio-online.ru

11. JInct oOHOBJIEHUSI/aKTya U3 ALK

1. TIporpamma akryaau3upoBana (2021-2022 yuye4uslii rom).

Buecensl u3MeHenuss B coorBeTcTBUM ¢ Ilpukazom MunoOpHayku Poccun «O BHeceHHH
U3MEHEeHUH B (esiepabHble TOCYAapCTBEHHbIE CTaHAAPTHI BBICIIETO 00pa30BaHus OT 26 HOAOps
2020r. Ne 1436, (3apeructpupoBan 27 mas 2021r.) BcTynaroumm B cuity ¢ 1 centaopst 2021r.
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