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1. CTpykTypa u o01asi TpPyA0eMKOCTb THCIUIIMHBI

OO011ast TpyI0eMKOCTD AUCIMITIMHBI COCTABIISACT 4 3aueTHbIe enuHuIb! (144 yaca).

Ounas popma oOyueHHs 3aounas popma
oOy4eHus

Kypc 1 -
Cemectp 1 -
Jlexnun 18 -
[TpakTHueckue (CEeMHUHAPCKUE) 18 -
3aHSATHUS

JlaGopaTopHble 3aHITHS 18 -
Koncynbranuu - -
HToro ayniuTOpHBIX 3aHIATHIA 54 -
CamocTosTenbpHas padora 54 -
KypcoBas pabora - -
KonTtpob 36

dopMa KOHTPOIIA

DK3aMeH Icem -
3auer - -
OO0111e€ KOIMYECTBO YaCcOB 144 -

2. lleau ocBOEHUS TUCHMILIUHBI:

[IpenogaBanue DUCHUIUIMHBI «XUMUS» HpeaycMaTpuBaeT (GopMHpOBaHHE U pPa3BUTHE
3HaHUHM, YMEHUH M HaBBIKOB MO (hyHIAMEHTAJIbHBIM TEOPETUYECKUM U SKCIEPUMEHTAIbHBIM
OCHOBaM 0011[eli, HEOPraHUYECKON M OpPraHMYecKONd XMMHMHM M UX NPUMEHEHHME NJIsl peleHUs
KOHKPETHBIX TMPAKTHYECKUX 3a/ad B 00JACTH TEXHOJIOTUM M KOHCTPYMPOBAHUS IIBEHHBIX
W3JIEITHN.

JlaHHas  QUCHMIUIMHA  CHOCOOCTBYET  BBIpaOOTKE y  CTYAEHTAa HHTepeca K
HCCIIEI0BATENBCKON JIEATEIbHOCTH M INPUMEHEHHWIO IIOJYYEHHBIX 3HAHWW IIPU BBINOJHEHUU
KYpPCOBBIX U BBIITYCKHBIX KBaJH(PHUKAIIMOHHBIX PaOOT.

W3yuenne JaHHOM JAMCUUIUIMHBI CIY)KUT TIOATOTOBKOM cCTyneHTa K Oynymiei
npoecCHOHANBHOM JAEATEIbHOCTH B 00JACTSIX — HAY4YHO-HCCIEAOBATEIbCKONM U MPOEKTHOU

(Im3aifHepcKoil) coraacHo MpoeCcCUOHATBHBIM CTaHAApTaM:
21 Jlerkasi 1 TEeKCTWIbHasI IPOMBIIIEHHOCTH

[Mpodeccnonanpubiii cranmapt 21.002 «/lu3zaitHep neTCKON OJEKIBI M 00YBHY», YTBEPKICHHBIN
nprka3oM MuHHCTEpCTBa Tpyda U colManbHOM 3ammThl Poccuiickoii deneparyu ot 4 nexadps
2014 1. Ne 974 nu (3apeructpupoBan MunmctepcTBOM rocTuiuu Poccuiickoit ®denepanun 17
nekabpst 2014 1., peructparmmonHbiidi Ne 35251) ¢ W3MEHEHMsIMH, BHECEHHBIMH IpPUKa3aMu
MunucTepcTBa Tpya U counanbHoi 3amuTsl Poccuiickoit @eneparuu ot 12 gexabpst 2016 1. Ne
727u (3apeructpupoBad MuHuctepcTBoM tocturiu Poccutickoit @eneparuu 13 saBapst 2017 r.,
peructpauoHHbIN Ne 45230).

33 Cepsuc, okazaHue ycJayr HaceJeHUuI0 (TOProBJisi, TEXHH4YECK0e 00CTy:KNBAHNE, PEMOHT,
npeocTaBjeHNe MePCOHATBHBIX YCJIYT, YCIYTH FOCTeNPUUMCTBA, 001I[eCTBEHHOE MUTAHNE

U 1mp.)




[Ipodeccuonanbubiit  crangapt 33.016 «MojenupoBaHue M KOHCTPYHPOBAHUE IIBEHHBIX,
TPUKOTAKHBIX, MEXOBBIX, KOJKAaHBIX M3JEIMNA [0 WHIMBHIYaJbHBIM 3aKa3aM», YTBEP:KICHHBIN
nprKa3oM MHHHCTEPCTBA Tpy/a U COUMaNbHOM 3amuThl Poccuiickoii @enepanuu ot 24 nexadps
2015 r. Ne 1124 u (3apeructpupoBaH MUHHCTEPCTBOM IOCTHIIMU Poccuiickoit denepanun 26
auBaps 2016 r., peructpanuonssiii Ne 40792).

40 CxkBO3HbBIE BH/IbI npoc])eccnonanbﬂoﬁ ACATEJIBbHOCTH B IIPOMBINVICHHOCTH

[Tpodeccuonanphsiii crangapt 40.011 «Crenuanuct mo HayqYHO-UCCIICIOBATEILCKUM U OTIBITHO-
KOHCTPYKTOPCKUM  pa3paboTKam», YTBEp)KICHHBIM mpukazoM MuHHCTEpCTBA Tpyda U
counanpHoOM 3amuThl Poccuiickoit ®enepaunn ot 04 mapra 2014 r. Ne 121 1 (3apeructpupoBan
MunuctepctBoM toctuniu Poccuiickoit @enepannu 21 mapra 2014 r., peructpaiimoHHbIin Ne
31692).

OCHOBHBIMH 3aJavYaMiy JUCHUIIJIUHBI IBJIAIOTCH .

e (QopmupoBaHHWE TBOPYECKH pabOTAIONIMX OaKaJaBpOB C Pa3BUTHIM  HAYYHBIM
MBIIIJICHAEM, 00J1aIal0IUX HEOOXOIMMBIM 3aIacoM 3HAHUKM B 00JaCTH OOIIEH XUMUH,
CHOCOOHBIX HCIOJIb30BATh TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUYECKUX 3a]ad,
IPOABJIAA IIPHU 3TOM CaMOCTOATCIBHOCTD U UHUIITUATHUBY,

e (QopmupoBaHue y CTYJCHTOB 3HAHUI O BaXKHEHUIITNX XUMUYECKUX 3aKOHAX U TEOPUSIX;

e  BIIJICHHE YMEHHUSIMH MPOBOAUTH XUMHUYECKUN IKCIIEPUMEHT, IPOU3BOIUTH pacueThl Ha
OCHOBE XUMHUYECKUX POPMYI U YPaBHEHUN XUMHUECKUX PEAKIIUM;

o (bOpMI/IpOBaHI/Ie HAaBbBIKOB 110 TPHUMCHCHUIO ITOJIYYCHHBIX 3HAaHUHU JJIsL 00BsICHEHNS
Pa3HOOOPA3HBIX XMMHYECKHX SIBJICHUN M CBOMCTB BEIIECTB, AJISl OLEHKHU POJIM XUMUU B
Pa3BUTHU COBPEMECHHBIX TEXHOJIOTHH U IMMOJIY4YCHHHU HOBBIX MAaTCPUAJIOB,

®  yMeHHE MPUMEHSThH NMOTyYeHHbIC 3HAHUS JJ1 O€30MaCHOTO HCIIOIh30BaHUS BEIIECTB U
MaTepuaoB B OBCEAHEBHOM )KU3HU U IPEYNPEXKICHUS SIBICHUI, HAHOCAILIUX BpPE
3JI0pPOBBIO YEJIOBEKY M OKpY’Kalollel cpee.

3. Mecrto aucuumiaunsl B crpykrype OIIOII 6akanaBpuara
B1. 0.16. Obs3aTenpHas yacthb O0510Ka 1.

Jns u3ydeHHs] NUCHUIUIMHBI «XUMHUS» HEOOXOIUMBI 3HAHUS, YMEHHS M HaBBIKH,
chopMupOBaHHBIE B TIPOIlECCE HW3YYCHUS AWCIUIUIMH IIKOJIBHBIX KypcoB: «MaTtemaTukay,
«Du3ukay, «XUMUI».

TpeOoBaHusT K «BXOIHBIM» 3HAHUSM, YMEHHUSM M TOTOBHOCTSIM OOYYarOIIETOCs TMpHU
OCBOCHUHU JUCIUILINHBI «XHUMHUS:

3HaTh:

1) OCHOBBI XMMHUYECKON HAyKU KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, XMMHUECKUX
MIPEBPAICHUI HEOPTaHUYECKUX U OPTaHMYECKHX BEIIECTB, KAK OCHOBBI MHOTHX SIBIICHUH KHUBOU
Y HEXKUBOUW MPUPOJIBI; YTIyOIeHHEe MPEICTaBICHUI 0 MaTepUaTbHOM €IMHCTBE MUPA.

Ymersn:

1) caMOCTOATENBHO OMNpENesaTh eI CBOEr0 OOy4eHUs, CTaBUTh U (POPMYIUPOBATH IS
ce0s1 HOBBIE 3a7]aul B yueOe U MM03HABaTEIbHOM JESITeIbHOCTH, Pa3BUBATh MOTHBBI M MHTEPECHI
CBOCH ITO3HABATSIIFHOM ACATCILHOCTH;

2) YCTAaHABJIMBATL CBA3U MCKAY PCAJIbLHO Ha6JHO,Z[aCMI>IMI/I XUMHUYCCKUMU SBJICHUAMU U
npolreccaMy, MPOUCXOAIIUMU B MHUKPOMHpPE, OOBSICHATH NPUYMHBI MHOTOOOpa3us BEILIECTB,
3aBUCUMOCTEh MX CBOMCTB OT COCTaBa U CTPOCHUSA, a TAKIKC 3aBUCUMOCTb IPUMCHCHUS BCIICCTB



OT UX CBOICTB;
3) wucnosp3oBaTh  WHOOPMAITMOHHO-KOMMYHHUKAITMOHHBIE  TEXHOJIOTMH,  aKTHBHO
MOJIb30BATHCS CIIPABOYHBIMU MaTepUATAMU U yU4EOHOU JIUTEPATYPOi IO XHUMHH.

Baaners:

1) ocHOBaMM XMMHYECKOH I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIU3UPOBaThb M OOBEKTUBHO
OLICHUBATh )KM3HEHHbBIC CUTYAllUH, CBSI3aHHBIE C XMMHEH, HABbIKAMU O€3011aCHOr0 00palleHus C
BEIIECTBAMM, HCIOJb3yEMbIMH B IIOBCEJHEBHON JKM3HH; YMEHUEM aHAJIW3UPOBATh U
IUIAHUPOBAaTh 3KOJOTMYECKH O€30M1acHOE IOBEJEHUE B LEISIX COXpPaHEHMsI 370pOBbS U
OKpY’Karollel cpeabl;

2) mnpeAcTaBIEHUSIMHM O 3HAUYEHUU XUMHYECKOM HAyKM B pELIEHUU COBPEMEHHBIX
9KOJIOTUYECKHUX HPOOJIeM, B TOM YHUCIE B MNPEAOTBPALICHUH TEXHOTEHHBIX M HKOJOTHYECKUX
Karactpod;

3) nepBOHAYAJIBHBIMU CUCTEMATH3UPOBAHHBIMM IPEJICTABICHUSIMH O BEIIECTBaX, HUX
IPEBPALICHUSIX U IMPAKTUYECKOM IMPUMEHEHHM, MOHSATHIHBIM ammaparoM M CHUMBOJUYECKUM
A3BIKOM XUMUU;

4) yCTHOH ¥ MMCbMEHHOM peublo, MOHOJIOTHYECKOM KOHTEKCTHOM peyblo.

Jucuunnmnza  «XUMUS» HUMEET JIOTUYECKYI0 UM COJIEpPKATEIbHO-METOANYECKYIO
B3aMMOCBS3b C MOCJIEAYIOIIUMU JUCHUIUIMHAMUA M TPAaKTHKaMU y4eOHOro IiaHa, a MUMEHHO:
«Dusukay, «be30MacHOCTh KUZHEACITEIBHOCTUY, «IKOJOoTus», «Marepuansl ais U3IACIUM
JIETKOW TPOMBIIUIEHHOCTH W KOH(GEKIHOHHpOBaHUE», «TeXHONOrus W3AETUdl Jerkou
IIPOMBILUIEHHOCTHY, «MarepruaaoBeIcHUE B IPOU3BOACTBE IIBEMHBIX U3IECTUN».

N3ydyenne nanHoi y4eOHON AMCHMILIMHBI ABISETCS MOATOTOBKOW CTyAeHTa K Oymaymiei
NpoPECCHOHAIBHOW ~ JCATENBHOCTH  —  HAYYHO-MCCIEIOBAaTEIbCKOM W TPOEKTHOU
(In3aiftHepCKOi).

ITpu ocBOEHMM JAHHOM AMCUUIUIMHBI O0yYarOIUICS CMOXKET MPOAEMOHCTPHPOBATh
(uacTuuHo) cienyromume 0600meHHbie TpynoBbie GyHkiuu (OTD) u Tpynosbie pyHkuuu (TD):

Kon n HanmeHoBaHue O0600111eHHbIE TPYIOBBIE TpynoBble pyHKIMM
npogeccuoHaIbHOIO ¢byHKINN
CTaHJapTa
Kon Haumenosanue HaumenoBanue Kon

21.002 B [TpoBenenue UccnenoBanue HyX, B/02.6
[TpodeccnonanbHBbIM IpeanpoeKTHBIX HoXKeJIaHUM U
crannapt «Jluzaiinep AU3aHHEPCKUX MPEANOYTEHN I
JIETCKOU OZIEK/bI U HCCIICIOBAaHUH 110 notpeduTteneit (nerei
00yBU» SHa9MMBIM JULA U poauTeneil),

3aKasquka n NPEABSIBISEMBIX K

norpeduTesne JWM3aiiHy 1eTCKOil

apamMeTpam OJICKJIBI U OOYBH. B/04.6

Odopmiienne pe3yabTaToB
HCCIIEIOBAHUN U
dbopMupoBanue
MPEJI0KEHUN O
HaIpaBJIEeHUsAX paboT 1Mo
CO3/JJaHUIO0
MOJEJIEN/KOJUIEKITHHA
JIETCKOM OeKAbI 1 OOYBH.

C Coznanue [IpoexkTupoBanue C/01.6




MOJEIIEH/KOI-
JIEKIIUH JETCKOH
OJICK/IbI 1 00YBH

MOJTHOTO BHU3YaJIbHOTO
o0Opasa u CTHJIs,
KOHCTPYKTHBHBIX
peIIeHU HOBBIX
CE30HHBIX,
TEMaTHYECKHX, POJIEBBIX
MOIETICH/KOJITSKITHIA
IETCKOM OJEKALI 1
00yBH.
Konctpynposanue
0e30macHbIX, YI0OHBIX,
(yHKIIMOHAIBHBIX,
MPAKTUYHBIX U
ACTETUYIHBIX
MOJIeTIeH/KOJUTeKITHIA
JIETCKOM OJICIKIBI 1
00yBH.

Nsrorosnenue u
anpooanus
AKCIIEPUMEHTATBHBIX
Mojiesiei (OTIBITHBIX
00pas1oB).
Monudukanus u
nopaboTka
CYIIECTBYIOIINX
MOIEJIEN/KOJUIEK U
JIETCKOM OJICIKIBI U
00yBH.

C/02.6

C/03.6

C/04.6

33.016
[TpodeccnonanbHbIM
CTaHJapT
«MoaenupoBanue u
KOHCTPYUPOBaHUE
IIBEUHBIX,
TPUKOTAXKHBIX,
MEXOBBIX, KOJKaHBIX
W3JICTIUI 10
WHIUBUTyaJIbHBIM
3aKa3aM»

Brinonxnenue
KOMILIEKca paboT B
rpoiiecce peMoHTa
iRIN HU3TOTOBJICHUS
JU3aHHEPCKUX u
AKCKITFO3UBHBIX
IIBEHHBIX,
TPUKOTAKHBIX,
MEXOBBIX,  KOXaHBIX
W3ICIUNA  Pa3IUIHOTO
aCCOPTHMEHTA 1o
WHIAWBUIYATbHBIM
3aKa3am

PazpaboTtka

KOHCTPYKLUI
JIU3allHEPCKUX U
3KCKJIFO3UBHBIX

IIBEHHBIX,

TPUKOTAXKHBIX,

MEXOBBIX, KOKaHBIX
W3EUN Pa3IM4YHOTO
acCOpPTHMEHTA.

Packpoit quzaitHepckux

1 SKCKJIFO3UBHBIX
IIBEMHBIX,

TPUKOTAXKHBIX,

MEXOBBIX, KOXKAHBIX
W3AENUN pa3IunyHOTO
acCOpPTHMEHTA.
Opranuszanus 1eaTeIbHOCTH
MOPTHBIX 110 PEMOHTY WJIN
MOIIMBY JU3aWHEPCKUX U
9KCKJIFO3UBHBIX IIBEHHBIX,
TPUKOTAXHBIX, MEXOBBIX,
KOJKaHBIX U3ICITHHN
Pa3IMYHOro0 ACCOPTUMEHTA.

C/03.6

C/04.6

C/06.6

40.011
«Crenuaiuct o
HAy4HO-

IIpoBeneHue Hay4dHO-
HCCIIEI0BATEIbCKAX
u OIIBITHO-

OcyiecTBiieHHE TPOBEICHUS
pabot mo o6paboTKe U
aHaJIM3y HAy4YHO-

A/01.5




UCCJIEIOBATEILCKUM U KOHCTPYKTOPCKHX TEXHUYECKON HHpOpMAIHK 1

OTIBITHO- pa3paboTok 0 | Pe3y/IbTAaTOB UCCIICAOBAHUI
KOHCTPYKTOPCKUM OTAETbHBIM
pa3paboTkam» pazzesnamM TeMbI

4, Tpeﬁonamzm K pe3yjabTaTaM OCBOCHHUSA NUCHUIIJIUHDbI

B pesynbrare m3yueHUs NaHHOW TUCHUILIMHBI CTYIACHT (GOPMHUPYET U JEMOHCTPHUPYET
caenymouye o0menpogeccuoHalbHble KOMIIETEHIIUM

OIIK-1 Cooco0eH NpUMEHATHh €CTECTBEHHOHAYYHBIE M OOIEHH)KEHEpPHBbIC 3HAHUSA,
METOJIbl MaTeMAaTUYeCKOTO aHaiM3a U MOJAENUPOBaHHA B MPO(ecCHOHATBHOM
JeSITeIbHOCTH

Oo0menpogeccuoHaTbHbIe KOMIIETEHIIUH BHIMYCKHUKOB U HHIMKATOPBI UX 0CTHKEHUS

Kateropusi o6menpodec- Koa u HaumeHoOBaHMe Koa v HauMeHOBaHNEe HHAUKATOPA
CHOHAJIbHBIX o0menpodgeccuoHANLHOMN JOCTHKEHUSI
KOMIIeTeHIUil KOMIIETEeHI[UHU odmenpodgeccuoHANLHOMT

KOMIIeTeHIIN U
AHanuTHYecKoe OIIK-1. Criocoben OIIK-1.1.
MBIILIJIEHHE NPUMEHSATh 3HaTh: 00J1aCTH €CTECTBEHHOHAYUYHBIX
€CTEeCTBEHHOHAYYHbIE 1 1 OOIIEMHKEHEPHBIX 3HAHUI, METO/IbI
OOLIEMH)KEHEPHBIE 3HAHMSI, | MATEMAaTUYECKOro aHajIu3a v
METO/]Ibl MATEMaTHYECKOTO MOJIETUPOBAHUS, UCIIOJIb3YEMbIE B
aHaJM3a ¥ MOJCIIMPOBAHMSA B | MPOPECCHOHATIBHOM NesTeIbHOCTH
npogeccnoHaNbHOM KOHCTPYKTOpa U3JEJINN JIETKOM
ACATCIBHOCTH MPOMBIIIIJICHHOCTH
OIIK-1.2.

YMeThb: BbIACISATh U3
€CTECTBEHHOHAYYHBIX U
00IIIeNHKEHEPHBIX 3HAHWUN, U3BECTHBIX
METOI0B MAaTEMATUUECKOTO aHaJIk3a U
MOJIETMPOBaHNs, TpeOyeMbIe B
MPOEKTUPOBAHUU U MTPOU3BOJICTBE
OJICK/IbI, 00YBH, KOXKIaJlaHTEPEH,
aKceccyapoB, U3JIETNNA U3 KOKHA U MeXa
OIIK-1.3.

Baagerhb: HaBBIKAMU
COBEPILIEHCTBOBAHUS MPOIECCOB
MIPOEKTUPOBAHUS U IPOU3BO/ICTBA
OJICK/IbI, 00YBH, KOXKIaJlaHTEPEH,
aKCeCcCyapoB, U3JIENUNA U3 KOKU U MeXa
Ha OCHOBE €CTECTBEHHOHAYYHBIX U
00IIIeNHKEHEPHBIX 3HAHWUN, U3BECTHBIX
METOJI0OB MaTeMaTUUECKOTO aHAlIN3a U
MOJIETTUPOBAHUS

dopMupOBaHHE YKa3aHHBIX KOMIICTCHIIMM 110 JUCHUILIMHE CBSI3aHO C OOJacTAMHU
po(hecCHOHATLHOM IS TEIbHOCTH BBITYCKHUKA OaKaiaBpuaTa:
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21 Jlerkasi 1 TEeKCTWIBHASI IPOMBIIIJIEHHOCTD

[Mpodeccuonansubiii  crapmapt 21.002 «J/luzaiinep neTCKOM OIEXKABI U OOYBU»,
YTBEPKJICHHBIM MpHKazoM MUHHCTEPCTBA TpyJa M COUMAIBHOW 3amuThl Poccuiickoin
Odenepanun oT 4 nexadpst 2014 1. Ne 974 .

33 CepBuc, okazaHue YCJYI HaceJeHUI0 (TOProBJis, TEXHHYECKOe 00CIyKMBaHHe,
PEMOHT, TMPeIOCTABJICHHE MNEPCOHAJBHBIX YCJIYIr, YCIYyIH TOCTeNpUUMCTBA,
001IeCTBEHHOE MUTAHUE U TP.)

[Tpodeccuonanbuslii crangapt 33.016 «MozaenupoBaHue U KOHCTPYUPOBAHUE IIBEHHBIX,
TPUKOTAXHBIX, MEXOBBIX, KOXAHbIX W3AEIUNA 10 WHAUBUAYAJIBHBIM 3aKa3am,
YTBEPKJICHHBIA NPUKAa30M MuHuCTEpCTBAa TpyAa U COLMAIBHOM 3amuThl Poccuiickon
Oenepannn ot 24 nexadps 2015 r. Ne 1124 H.

40 CkBo3HbIe BUAbI NPO(decCHOHAIBHOM 1eATeJIbHOCTH B IPOMbIILIEHHOCTH
[Ipodeccuonanpupiii ctanaapt 40.011 «Crenuanuct Mo Hay4HO-HCCIEAOBATEIBCKUM H
OMBITHO-KOHCTPYKTOPCKUM pa3paboTKam», YTBEP)KIEHHBINM MpukazoM MMUHHCTEpCTBA
Tpyna u couuanbHOM 3amuThl Poccuiickoit @enepanuu ot 04 mapra 2014 r. Ne 121 u
(3apeructpupoBan MunuctepctBoMm roctuiuu Poccuiickoit @enepanun 21 mapra 2014
r., peructpandonubiii Ne 31692).

B pe3yinbTate 0CBOCHHUS TUCHUTUIMHBI « XUMHUS» CTYICHT JOJIKEH:
3uarp (OIIK-1):

[enu v 33724y TUCHUTUIMHBI « XUMUS», TyTH U CIIOCOOBI X PElIeHUsI.

Posib 1 3HaYEHNE XUMUYECKUX METO/IOB B TPAKTHYECKOW JIEATEIHLHOCTH.

OcHoBHbIE pa3zaenbl XUMUU. OCHOBHBIE MOHATUS U METOAbI TOW TUCUUILITUHBI.

OCHOBHBIE 2Tarbl Pa3BUTHS XUMHH, €€ COBPEMEHHOE COCTOSTHUE.

CBsi3b CBOWCTB COCAUHCHHUM C IIOJIOKCHHEM COCTABJISIOIIMX WX JJIEMEHTOB B
Ilepnonnueckoi cucreMe xuMudeckux anemeHTos J[.M. Menneneesa.

OCHOBBI TEOPUM CTPOEHUS HEOPraHWYECKHMX M OPraHMYECKUX BEIIECTB U XUMHUYECKOM
CBSI3H.

OCHOBBI XUMHYECKON TEPMOANHAMUKHI U TEPMOXUMHUH.

XUMHUYECKOE pABHOBECHE.

TepMoaMHAMUYECKHE CBOWCTBA PAaCTBOPOB HEDIEKTPOIUTOB UM OCOOEHHOCTH PACTBOPOB
AIEKTPOJUTOB.

DIEKTPOAHBIE MPOIECCHl U OKUCITUTEIHLHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA BEILIECTB.

OCHOBBI XUMHYECKOM KMHETHKU M KaTaJIN3a.

OCHOBHBIC CBOMCTBA XUMHYCCKUX DJIEMCHTOB U UX COCIMHEHHIA.

OCHOBHBIE THUIIBI HEOPraHUYECKUX M OPraHMYECKHUX COCIUHEHUH, WX COBPEMEHHYIO
HOMEHKJIATYypy.

OCHOBHBIE KJTaCChl OPTraHUYECKUX COCIMHEHUMN 1 UX CBOMCTBA.

OcHoBHBIE TpaBUa OXPaHbl TPYAa U TEXHUKH OE30MACHOCTH MPH paboTe B XUMHUYECKOU
nabopaTopuH.

Ymers (OIIK-1):

CamocTosaTeabHO paboTaTh ¢ yueOHON U CIIPaBOYHOM JIMTEPATYPOl MO0 XUMHUHU.
ITpaBHJIbBHO KCTIOIB30BAaTh HOMEHKJIATYPY HEOPTaHUYECKUX U OPraHUUYECKUX COSAUHEHUH.
[Tonp30BaThCsi OCHOBHBIMU PEAKTUBAMH, PACTBOPUTEISAMH, XUMUYECKOU MOCYAOM.
I'oTOBUTE pacTBOPBI € 33JaHHON KOHLEHTpALUel pACTBOPEHHBIX BEIIECCTB.



Baaners (OIIK-1):

1. OcHOBHBIMH NPHEMaMH M TEXHUKOH BBIIIOJHEHUS SKCIIEPUMEHTOB, UMETh HaBBIKU PaOOTHI C
(HU3UKO-XUMHYECKUMH TPUOOPAMH U YCTaHOBKAaMHU.

2. HaBpikamu 00paOOTKH pe3ylbTaTOB JKCIEPUMEHTAa M (POPMYIUPOBAHHS TMPAKTHUECKUX
BBIBOJIOB.

IIpu mnpoBeneHuM y4eOHBIX 3aHATUH O0OecHEeuMBaeTCAd pa3BUTHE Y OOy4YarOLIMXCS
HaBBIKOB KOMAaHJHOW pa0OThl, MEXKIMYHOCTHOW KOMMYHHMKAIIMM, NPUHATHS PpEIICHUH,
JUAEPCKUX KadyecTB. [IJIg 3TOro UCcnomib3yercs MpOBEIeHNE HUHTEPAKTUBHBIX JIEKLIIUN, TPYIIIOBBIX
JUCKYCCHH, POJIEBBIX UI'P, & TAK)KE MATEPUAJIbl HA OCHOBE PE3yJIbTaTOB HAyYHBIX UCCIICIOBAHNM,
B TOM 4YMCJIE€ C YYETOM pPETrHOHAJbHBIX OCOOCHHOCTEH NpPO(ECCHOHANIBHON AeATebHOCTH
BBIMTYCKHUKOB u moTpeOHOCTEN paboTonareneit






S.

Conep:kanue U y4eOHO-MeTOAUYECKAS KAPTA JUCHUILIHHBI

Taoauua 5.1

CamocTosiTeIbHAs padoTa

Homep HaumenoBanme TeM (BONpocoB), 3ansaTus CTY/IEHTOB Dopme Jlureparypa
HEACTH | y3yuaeMbIX M0 AHHO THCIHMILIHHE KOHTpO/It
Jlex. | Tipax. | Ja6. Coneprxanne Yacer
1 OcHOBHbBIE 3aKOHbI H TIOHATHSI XUMUHU CoBpemeHHas HOMEHKJIaTypa Koncmexr, [1]- [8]
CoBpeMEHHOE COJICPXKAHUE TIOHSATHH: HEOPraHMYEeCKUX COCTUHEHHH. yCTHBIH ompoc, | [12]- [15]
aToM, MOJIEKyJia, JJIEMEHT, MPOCTOe M CoBpemMeHHas KJ1accu(puKanus TECTHPOBAHHE
CIIO’KHOE BEIIECTBO. Mertonsbt OCHOBHBIX KJIACCOB HEOPTaHHMYECKHX
OTpelieNieHNsT W pacueTa aTOMHBIX, COCIIMHEHUI.
MOJIEKYJISIPHBIX, (OPMYNBHBIX — Macc, Meroapl  TONy4YEHUS  OKCHJIOB,
Moisi.  3akoH  ABoramgpo. ['a3oBwie KHCJIOT, OCHOBAaHUHN U COJICH.
3aKOHBI. JKBHUBAJICHT BEIIECTBA. 3aKOH Odusnueckue u XUMHUYECKUe
HKBHBAJICHTOB. CBOMCTBa OKCHJIOB, KHUCIIOT, 4
5 ) 2 OCHOBaHUH U CONEH.
Th u npaBua pa6éoThl B XUMHYECKOH
Jadoparopun
ITocyna, obopynoBaHue, pEaKTUBHI.
JlabopaTopHasi pad6ora Ne 1
1 gactp
OCHOBHBIE KJTACCHI XUMHYECKHUX
COCIMHEHMI: OKCUIBI, KUCIIOTHI,
OCHOBAHMSI, COJIH.
Crpoenne atoma CocraBieHue 3EKTPOHHBIX (HopMyl Koncnexr, [1]- [8]
2 CocraB aTOMOB. Kganrtogo- MW pachnpeneicHue 3JICKTPOHOB 110 YCTHBIH OIpOC, [12]- [15]
MEXaHUIECKUE MIPEICTABICHUS 0 opOuTaIsIM aneMeHToB  1-4 IpoBEpKa J1/3,
cTpoeHuH aTtoMa. KBaHTOBBIE yucna U 5 2 ) nepuoaoB [lepuoanyeckoii cucTeMsl. 5 TECTUPOBaHHE

3JIEKTPOHHBIE CTPYKTYPhI aTOMOB
OcobeHHOCTH 3aIlOJTHEHUS
JJIEKTPOHAMU  aTOMHBIX  opOuTaineil.
IIpuaumn Ilaymu. IlpaBuna XyHaa u
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KieukoBckoro. s-, p-, d- u f- seMeHTHI
U UX PACIOJIOKEHHE B MEPHOIMIECKOM
CHCTEME.

Iepuoanyeckuii 3aKoH 1 [epronnyeckuii 3aKOH AN. Koncnexkr, [1]- [8]
3J1eKTPOHHAsI CTPYKTYpa aTOMOB MenzeneeBa M €ro TpPakTOBKa Ha yCTHBIH ompoc, | [12]- [15]
Tlepuoanueckuii 3aKOH u OCHOBE KBaHTOBO-MEXaHUYECKOH MIPOBEPKA 11/3,
nepuoguuecKasl CHcTeMa  3JEMEHTOB TEOPHH CTPOCHHSI AaTOMOB. TECTHPOBaHHUE,
JA.N. MenneneeBa. Mecto 3jieMeHTa B CTpyKTypa MeprHOINIeCcKON CHCTEMBI odhopMIIcHHE
NEePHOINYECKOIl  CHCTeMe Kak  ero XMMHYECKHX JJIEMEHTOB. 71a6. paboThI
TJIaBHEHIIast XapakTepUCTHKA.
JlaGopaTopHasi padora Ne 1
2 yacTb
OcHOBHbI€ KJIaCChl XUMHYECKUX
COETMHEHMI: OKCHIBI, KHCIIOTHI,
OCHOBAHHSI, COJIH.
XuMuveckas CBS3b XapaKkTepUCTHKH KOBJICHTHOM Koncmexr, [1]- [8]
CTpOeHHEe MOJIEKYJI CBSI3U: SHEPTHS, MPOYHOCTH, ycTHBIN ompoc, | [12]- [15]
XuMu4ecKass CBSI3b M BAJICHTHOCTb. HOJIIPHOCTD, reOMeTpHs, poBepKa 11/3,
Tunbl xumudeckoii cBsizu. KoBanenTHas HaCBHIIAEMOCTb. Jlokanuzarnus, TECTUPOBaHHE
CB3b C TOukH 3peHus Teopuu BC. JieNoKan3anus, TMOpuan3anus, G- 1
JIOHOpHO-aKIENTOPHAS, METAJUTHYeCKas T- CBSI3bIBAHUE.
U BOJIOpOHAs CBs3U. MoHHAs CBs3b, €&
XapaKTepUCTUKH. CTpyKTYypHBIE
(bopMyIbI.

YueHue o0 pacTBopax BeimosnHeHne  pacyeToB  Macchl Koncmexr, [1]- [8]
OCHOBHBIE  TOHATHS ~ YYE€HUA O BEILECTBA, HEOO0XO0JUMOM JUIs YCTHBIHN OIpOC, [12]- [15]
pacTBopax. Teopust nporiecca MPUTOTOBJICHUS pacTBOpoB B npoBepKa /3,
pacTBOpeHHs JLN. Menzeneesa. Pa3IMYHBIX CII0c00ax BBIPAKEHHS UX TECTHPOBAHHE,

Crnoco0bl  BBIpaXEHUsI KOHICHTpAIUU KOHIICHTPALIHH. othopmieHue
PacTBOPOB. J1a0. paboThI
PacTBOpsl  3JIEKTPOJUTOB. Teopus CocraBneHrne ypaBHCHHH peakiuid
JMCCOIMAIK AppeHunyca. JHMCCOIMAIMA  DJIEKTPOJIMTOB B
BOJIHBIX PacTBOpax.
JlaGopaTopHasi padora Ne 2
PactBops!. [Ipurotoienune pactBopos
3aaHHOI KOHLICHTpPAIMU
XuMHYecKoe paBHOBECHE H €ro Oobparumbie u HeoOpaTHMbIe Koncrmexr, [1]- [8]
cMelleHue XUMUAYECKHE TIPOIIECCHI. 3akoH ycTHBIN ompoc, | [12]- [15]
CocTosiHHE XMMUYECKOTr0 PpaBHOBECHSI. JEHCTBYIOIIHNX Macc JUIst MIpOBEpKa 1/3,
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Koncranra paBHOBecus. (CwmemeHue
XHMHUYECKOro paBHoBecus. [Ipunnumn Jle
[TaTense.

JladopaTopHas padora Ne 3
Xumuueckoe paBHoBecre. CMeleHne
XMMHYECKOTO PABHOBECHS.

XUMHYECKOTO PAaBHOBECHS.
KoncTanTel paBHOBecHS M CHOCOOBI
ux BBIPAXKCHHUSL. CwMmenienue
paBHOBECHSL.

TECTHPOBAHHUE,
odopmiteHne
71a0. paboThI

Komnaekcubie coenunenus (KC) CoBpeMeHHasi TeOpusi  CTPOEHUS Komncrmexr, [1]- 8]
OCHOBHBIE MTOJIOKCHHUS KOMIIJIEKCHBIX COCIMHEHUH. yCTHBIH ompoc, | [12]- [15]
KOOpAMHAIIMOHHOM Teopuu BepHepa: Tumel 1 HOMeHknaTypa KC. npoBepKa /3,
Homenknatypa KoOpAWHAMOHHBIX Huccommamms KC B BOAHBIX TECTHPOBAHHUE,
coenHeHNH. TUNMYHBIC TUTaHIbL. pacTBOpax. otopmnenune
Xenatel. ducconmanus KC B BOZHBIX KoucTaHTh! o0Opa3oBaHuUs " 71a0. paboThI
pacTBopax. necroitkoctu KC.

JlaGopaTopHast pabora Ne 4
KomMmiiekcHble coeIuHEHHUS
U UX CBOMCTBA
OcoGeHHOCTH PacTBOPOB CocrtaBieHHuEe YpaBHEHHH HOHHOTO Koncrmexr, [1]- [8]
3J1eKTPOJITNTOB o0MeHa B MOJIEKYJSIPHOH M MOHHOH ycTHbIH ompoc, | [12]- [15]
CunbHble ®  claOble  AJICKTPOJIUTEHI. dopme. MIpOBEpKa J1/3,
CreneHb OUCCOLMALIMM AJIEKTPOIUTOB. Benmnunna pH u e pacuer B TECTUPOBAHUE,
OCHOBHBIC ~ TPE/CTABICHHUS  TEOPHUHU pacTBOpax CHWIBHBIX KHCIOT H odopmnenune
CHIILHBIX 3JICKTPOJIHMTOB. PaBHOBecue B ocHoBanuil. Benmmunna pOH. nab. paboThl
pacTBOpax  CiabbIX  3JIEKTPOJIHUTOB. CocraBneHrne ypaBHCHHH peakiuid
Koncranra  nmucconmanym. 3akoH THAPOINM3a B MOJIEKYJSIPHOH W
pazbasienust OctBanbaa. Jucconmarus WOHHOU (opme.
BOJIbl. VOHHOE TPOU3BEACHUE BObI.
Bonoponusiii  noxazarens. ['maponus
CcoJIeH B BOJHBIX PacTBOpax.
JlaGopaTopHasi padora Ne 5
DJEeKTPOIUTHYECKAs TUCCOLMALIS B
pacTBopax 3JEKTPOJHUTOB.
Konnykromerpus. Peakuum HOHHOTO
obomeHna. Onpenenenue BeananHbl pH B
pacTBopax coJieil.
OCHOBBI YJIEKTPOXUMHH BakHeiirme OKUCIUTETH U Koncnekr, [1]- [8]
DJIEKTPOAHBIE MOTEHIUAJIBI BOCCTaHOBUTEJIH. ycTHBIN onpoc, | [12]- [15]
OKHCIIUTEITbHO-BOCCTAHOBUTEIILHBIC Kitaccugukanusi OKHCIUTEIBHO- poBepKa 11/3,
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peaKIum (OBP). Baxueiimme
OKHCITUTENN u BOCCTaHOBHUTEIIH.
OKHCITUTENHHO-BOCCTAHOBUTEIBHBIH
(penokc-) moTeHIMaMl.

JlaGopaTopHasi padora Ne 6
OKHUCINTETLHO-BOCCTAHOBUTEIIHLHEIE
peaknuu

BOCCTaHOBUTEJBHBIX PEAKITHH.
Cocrapnenue ypaBaeanii OBP.

TECTHPOBAHHUE,
odopmiteHne
71a0. paboThI

10 O0uiast xXapaKkTepucTHKA ITonoxenne S-3JIEMEHTOB B Komncrmexr, [1]- 8]
S-3JIEMEHTOB MIEPUOAMYECKON CHCTEME, CTPOCHUE YCTHBIH OTIpOC, [12]- [15]
Bonopon u ero coenunenus. [llenounsie u pazmep aTOMOB, TpOBepKa 11/3,
¥ [IEJI0YHO3EMETbHBIC METAIIIBI ¥ UX pacHpoCTpaHEHHOCT B NPHUPOJE. TECTHPOBAHNE
COCIUHCHUA. LI_ICHO‘IHI)IC METaJlJIbl u ux
COEIMHEHMS, IIOJIy4CHME, CBOMCTBA.
Baxneitmme coemuHeHHsT OepHILTHS
u  Mmaraus.  LlenouynozemenbHbIe
METaJlJIbl, UX OKCHUIABI, TUAPOKCUIBI,
coiu. JKecTKOCTh BOJBI.
11 OO01as XapaKTepucTHKA U ITonoxenne d-onemMeHTOB B Koncrmexr, [1]- [8]
XapaKTepHbIe 0CO0eHHOCTH MEPUOJUUECKON CUCTEME, CTPOCHHE YCTHBIN OTpOC, [12]- [15]
d-an1iemenToB u pa3mep aTOMOB, HpoBepKa /3,
®usnyeckre M XHUMHUYECKHE CBOMCTBa pacnpoCTPaHEHHOCTh B IPUPO/IE. TECTHPOBAHHE
Xpoma, MapraHia, eie3a, Mead | d-Dmementsr IV mepuoma wu  wux
IIMHKA U UX COEeTUHEHUH. coequHenusa. CTeNeHH OKHCIECHHUS B
COEMHEHUAX d-aneMeHToB,
CBOMCTBa MX OKCHJOB, THIPOKCHIIOB
u coneil. KommiekcHble COeTMHEHMS
d-371eMeHTOB.
12 O0uast XapaKkTepucTHKA ITonoxenne p-3JIEMEHTOB B Koncmexr, [1]- [8]
p-3JIeMeHTOB NEPUOJUUECKON CHUCTEME, CTPOCHHE YCTHBIH OIpocC, [12]- [15]
DuU3NYECKUE U XUMUYECKHUE CBOCTBA 51 pasmep aTOMOB, poOBEpKa J1/3,
P-2JIEMEHTOB U MX COSIMHEHHI Ha pacnpoCTpaHEHHOCTh B IPUPO/IC. TECTUPOBAHUE
pUMepe TAIOTeHOB, KUCIOpO/a, Cephl, p-Onementsl |V mepumoma wu  ux
asota, hocdopa, yriepoaa, KpeMHUS, coenuHeHuss. CTEIEHN OKUCIICHHUS B
Oopa 1 aJTFOMHUHHSI. COCTMHEHUSIX P-2JIEMEHTOB,
CBOMCTBa MX OKCHJOB, THAPOKCHIOB
U COJEH.
13 OCHOBHBIE KJIACCHI OPTAHMYECKHX [IpencraBnenue pedepara U €ro IIpoBepka [1]
coeTUHEHUH 3aIUTa B BHJIC [OKJIajga WU pedepara. [9-12]
Knaccudukanms, busnyeckue " NpPE3CHTAlMd [0  OPraHWYECKUM 3ammra
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XHMHYECKHE CBOMCTBA W TIOJIyUEHHUE
OCHOBHBIX  KJIACCOB OpPraHUYeCcKUX
COEIUHEHUM.

COCMHCHHSM YTJIEpO/Ia.

pedepara

nuToro

18

18

18

54
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6. O0pa3zoBare/ibHbIE TEXHOJIOTHHI

Jlexumu, neKuuu-Oecespl, MPAKTHUECKUE 3aHATUS, CAMOCTOSITENIbHas paboTa CTYICHTOB
(OKJIa b1, IPE3CHTALIHH ).

Jlnist TOCTHXKEHHS TUIAHUPYEMBIX Pe3yibTaToB 0OydeHus, B qucuuIuinHe «be3omacHOCTb
KHU3HEICATEIIFHOCTH)» UCTIONIB3YIOTCS pa3IniyHbIe 00pa30BaTeIbHbBIC TEXHOIOTHH:

1. Ungopmayuonno-passusarowue mexnonrozuy, HaupaBICHHbIE HA OBJIAZCHUE OOJIBIINM
3amacoM 3HaHMH, 3aIIOMUHAHUE U CBOOOIHOE ONIEPHPOBAHHIE UMH.

Hcnonp3yercst IEKIMOHHO-CEMHUHAPCKUI METO/I, CAMOCTOSITEIbHOE N3YUYEHHUE JINTepaTyphl,
NPUMEHEHHE HOBBIX HMH(OPMALMOHHBIX TEXHOJOTHH JUIS CaMOCTOSITEIBHOTO MOIOTHEHHS
3HAHUH, BKIIIOYAs HCIIOJIH30BAHNE TEXHUUYECKUX M AJIEKTPOHHBIX CPEICTB HH(POPMAITUH.

2. JleamenvHocmHble NPAKMUKO-OPUEHMUPOBAHHbIE MEXHOA02UU, HAIPaBICHHBIE Ha
dopmupoBaHUEe CHCTEMBI NPOPECCHOHATIBHBIX MPAKTUYECKHMX YMEHHH IpPH IMOATOTOBKE K
NPAaKTHYECKUM  3aHATUSM, OOECIICUMBAIOIIUM  BO3MOXXHOCTh  KAueCTBEHHO  BBITIOJIHATD
po(heCcCHOHATIBHYIO 1€ATEIbHOCTb.

Hcnonp3yercst aHanmi3, CpaBHEHHE METOJIOB UCCIIEIOBAHH, BBIOOP METO/a, B 3aBUCHMOCTH
0T 00BEKTa MCCIIEOBaHUS B KOHKPETHON MPOM3BOJCTBEHHOW CHUTYAIlMM W €r0 MPaKTHYECKas
peanu3anusi.

3. Paszsusarowue npobremMHO-OpUeHMUPOSAHHbIE  MEXHOIO02UU, HAIPABICHHBIE Ha
dopMupoBaHne ¥ pa3BUTHE NPOOJIEMHOr0 MBIIUICHUS, MBICIUTEIBHOW AKTHBHOCTH,
CIOCOOHOCTH MPOOJIIEMHO MBICIHUTD, BUIETh U (HOPMYIHPOBATH IPOOIEMBI, BEIOUPATH CIIOCOOBI U
Cpe/CTBa ISl UX PEIICHUSI.

Hcnonp3ytoTcsi BHABI  MPOOJIEMHOTO OOydYEHHUS: OCBEUICHHE OCHOBHBIX MPOOJeM
0€30MacHOCTH  JKM3HEJCATENIPHOCTH HA JICKIMSX, Y4eOHble JHMCKYCCHH, KOJUICKTHBHAS
MBICIIUTENbHAS JEITEeIBHOCTD B TPYIIIAX MPU BBIMOJHEHHH MMOMCKOBBIX Pa0OT, pelIieHue 3aaa4d
HOBBIIEHHON cloXKHOCTH. [Ipu 3TOM HCHONB3yIOTCS TepBble TPU YPOBHSA (M3 4YeThIpex)
CIIO)KHOCTH ¥ CaMOCTOSITEIbHOCTH:  NPOOJIEMHOE  M3JIOKEHHE Y4eOHOro  Marepuana
npernojiaBaTesieM; CO3/laHue MpernoaBaTeseM MpoOJeMHBIX CUTYyaluii, a oOydyaemble BMECTe C
HUM BKIIIOYAIOTCSA B MIX pa3pelleHre; MpenoaBaresb JHUIIb CO3aeT MPOOIEMHYI0 CUTYAIHIO, a
pasperniaroT e€ o0ydyaeMble B X0J1€ CAMOCTOSTEIbHON 1€ATEIIbHOCTH.

4. Jluynocmno-opuenmuposanuvie mMexHoN02UU 00yyeHus, O0ECHeUNBAIONIE B XOJE
y4eOHOro TMpolecca ydeT pa3IMYHbIX CHOCOOHOCTEH 00ydaeMblX, CO3/1aHUE HEOOXOIMMBIX
YCTIOBHH JIJIS1 Pa3BUTHS MX MHIUBHUIYaJIbHBIX CIIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JIMYHOCTH B
yuyeOHOM mpouecce. JIMUHOCTHO-OpUEHTUPOBAHHBIE TEXHOJOTUM OOYYEHHs pealu3yloTcs B
pe3ynabTaTe WHAMBHIYaJTbHOTO OOIICHUS WpEnojaBaTeNsi W CTYACHTAa NpPU BBHITOJTHEHUH
JIOMAIIHUX WHAMBUIYAIbHBIX 33JaHUHN, pEIICHUM OJMMIMAIHBIX 3a]au, Ha €KEHEAEIbHbIX
KOHCYJIbTaIIHSIX.

VHHOBaIIMOHHBIE CIIOCOOBI M METO/bI, UCIOJIb3yeMble B 00pa30BaTENbHOM IpOIECCE,
OCHOBAaHBI Ha WCIOJB30BAHUU COBPEMEHHBIX JOCTH)KCHHH HAyKh ¥ WH(POPMAIHNOHHBIX
TexHosioruil. HampasieHsl Ha MOBBIIIEHWE KauecTBa MOATOTOBKH MyTEM Pa3BUTHUS Y CTYJICHTOB
TBOPUYECKHUX CIIOCOOHOCTEH M  CaMOCTOATENbHOCTH (METOAbl MpoOJIeMHOro OOydeHus,
UCCIIEIOBATEIbCKUE METO/bl, TPEHUHIOBbIE (OPMBI, PEHTUHTOBBIE CHUCTEMbl OOYy4YEHHS U
KOHTpPOJSl 3HaHWW W Jp.). HameneHbl Ha aKTUBU3AIUIO TBOPYECKOTO TIOTCHIMAA U
CaMOCTOSITENIbHOCTH CTYACHTOB M MOTYT pealu30BbIBAThCS Ha 0a3e MHHOBAI[MOHHBIX CTPYKTYpP
(Hay4HbIX JaOOpaTOPUil, IEHTOB, IPEINPUITUIA U OPTaHU3aLMHA U Jp.).

B npouecce o0yueHHs] MCHONB3YIOTCS WHTEPAKTUBHBIE METOJbI OOYUEHHUS: TBOPUECKHUE
3aJjaHus, pa3paboTKa NPOEKTOB, padoTa B MalbIX TPYMNNax, HCCIEAOBATEIbCKUN METOJ
00y4YeHHsI, AETIOBbIE U POJIEBBIC UTPHI, KPYIJIBIE CTOJIBI, AUCIYThI, CEMUHAPHI.

TpaguumoHHble JeKuMM U J1a0OpaTOpHbIE 3aHATHS IPOBOAATCS B (opme ¢
UCIIOJIb30BAaHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJIOTHH.
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Jlekuus-auanor — coepkKaHue MOJAeTCsl Yepe3 CEpHI0 BOIMPOCOB, HA KOTOPBIE CTYACHT
JOJI’KEH OTBEYATh HEMOCPEACTBEHHO B XOJ€ JIEKLIUU.

OmnnaitH-ceMHHap — pa3HOBUIHOCTH BeO-KOH(EPEHIINH, TPOBEICHUE OHJIAITH-BCTPEY WIIN
npe3eHTanmii 4yepe3 HHTepHET B pexuMe peanbHOro BpeMeHH. Kakaplii U3 y4yaCTHHKOB
HAXOJUTCSl Y CBOETO KOMIBIOTEpa (CpelCcTBa CBSI3U), a CBSA3b MEXAY HUMH IOJIJCPKHBACTCS
yepe3 VHTepHET MOCPEACTBOM 3arpykaeMoro MpUJIOKEHHUs, YCTAHOBIEHHOTO Ha KOMIIBIOTEpPE
KaJ0ro ydactHuka (Zoom, Meet, Skype u ap.)

Buneokondepennuss — ceanc BugcokoHdepenicsszu (BKC) — »1o TexHomorus
MHTEPAKTHUBHOTO B3aUMOJCHCTBUS JIBYX U 0oJiee yUaCTHHKOB 00Opa30BaTEIbHOTO IMpoIecca s
oOMeHa nHpopMaIueil B pealbHOM PeXUME BPEMEHHU.

TexHONOTHST AIEKTPOHHOrO 00ydeHUs (peanu3yercs TpU TOMOIIM  DJIEKTPOHHOM
obpazoBarenbHori cpenbl COI'Y mnpu wucnonb3oBanuu pecypcoB ObC, mnpu mnpoBeneHUn
ABTOMATH3UPOBAHHOTO TECTHPOBAHUSA U T. ]I.).

IIpumeyanus:

1. Bce Buasl y4yeOHOW pabOTBl MOIYT MPOBOAMUTHCS JUCTAHLIMOHHO HAa OCHOBaHWUHU
JIOKQJIbHBIX HOPMAaTUBHBIX aKTOB.

2. B nmemax peanuzanMM HMHAMBMIYalbHOTO IOAXOJa K OOYYEHHUIO CTYACHTOB,
OCYIIECTBIISIONIMX Y4EOHBIM Ipoliecc MO HHAUBUAYAIbHOM TPAaEeKTOpPUUM B paMKax
UHIUBUYaJIbHOTO padoyero IJiaHa, U3y4yeHHe JAHHOW JAMCLUUIUIMHBL  MOXKET
OCYILIECTBIIATHCS Yepe3 UHAUBUIYAIbHbIE KOHCYJIbTALUN MPENOaBaTelsl OYHO, B YaChl
KOHCYINITAIM, 10 JJIEKTPOHHOW MouTe, a Takke ¢ ucrnoib3oBanuem Cisco Webex,
wiaTGopMbl qucTaHMOHHOTO 00y4eHust Moodle, nuynblii KaOMHET CTyIeHTa Ha caiTe
COTI'Y, ppyrux snementos DM1OC COI'Y.

7. Y4eOHO-MeTOAUYECKOE O0ecnieYeHHe CAMOCTOATE/IbHOW PadoThI
7.1. Lesn caMoCTOATEIbHOM PadoThI

CamocrosiTennpHass paboTa 0O0YYarOMIUXCS SIBJISIETCS OJHUM M3 BHUIOB yUEOHBIX 3aHSTHIA.
CamocrosrenbHas paboTa MPOBOAUTCS C LENBIO:
e CHCTeMaTH3allMM ® 3aKPEIUICHHs IIOJNIyYEHHBIX TEOPETHUYECKHMX 3HAHUH U
NPaKTUYECKUX YMEHHI 00yJaroIuXcs CTY/ICHTOB;
e  yrIyOJIeHMs U pacIIMPEeHUs: TEOPETUUECKUX 3HAHUM;
e (dopMupoBaHHS YMEHHH WCIIOJIB30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO
JOKYMEHTAITUIO M CIICIHATBHYIO IUTEPaTypYy;
e  (opMupOBaHMS CaMOCTOSITEILHOCTH MBIIUIEHHUS, CHOCOOHOCTEH K CaMOpa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO M CaMOpEaIH3aluu;
®  Da3BUTHS UCCIIEAOBATEIILCKAX YMECHUH.
CamocrosiTenbHass paboTa O0y4arolMXcs OCYIIECTBISETCS HAa MPOTSHKEHUH H3YUCHHS
BCEH JMCLUIUIMHBI B COOTBETCTBUU C YTBEPXKICHHOH B Yy4eOHOM ILIaHE TPYIOEMKOCTBIO (I
ouHOU (opMBI 00ydeHHUst 64 "aca) U COCTOUT U3:
e  paloOThI CTY/IEHTOB C JICKIIMOHHBIMU MaTepHajaMH, MOUCKA U aHaJIU3a JUTEPaTyPHBIX
JTAHHBIX ¥ 3JIEKTPOHHBIX UCTOYHUKOB MH(OPMAIINH 110 33JaHHON TeMe;
e odopmieHUs TaOOPaTOPHBIX padoT;
e  BBHINIOJIHCHHMS 3aJ]aHUM JJ11 caMocTosITeNbHOU padoTel B DMMOC COI'Y;
®  H3y4YEHHUS TEOPETUUYECKOTO MaTepuaia JJis MOATOTOBKH K MPAKTUYECKUM U
71a00paTOPHBIM 3aHATHUSM;
®  pelIeHUs PacueTHBIX 3ajay;
®  BBINOJHEHUA XUMHUECKUX YIPAKHEHUH MO TEME 3aHATHS;
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e  paboTHI C TECTAMH U BOIIPOCAMH JIJIsI CAMOTIPOBEPKU;
®  TIOATOTOBKH JOKJIAJ0B, pedepara v Mpe3eHTAIUH;
®  TIOATOTOBKHU K DK3aMECHY.

Tembr u QopMbl BHEayIUTOPHON CaMOCTOSTENBHOW palbOThl, €€ TPYIOEMKOCTb
cojepxarcs B pasaene 5, taou. 5.1.

CamocrosarenbHass paboTa CTYIEHTOB JOJDKHAa COOTBETCTBOBAThH Oosiee TIIyOOKOMY
YCBOGHHMIO M3Yy4aeMoro Kypca, (OpMUpOBaTb HaBBIKM MCCIIEOBATEIbCKOM padoThl U
OPUEHTHPOBATh CTYJCHTOB HAa YMEHHE IPHUMEHATh TEOPETHUECKHE 3HAHUS Ha MPAKTUKE.
CamocrosrenbHas paboTa JI0JDKHa HOCUTh CHCTEMATHYECKUH Xapakrep, ObITh MHTEPECHOH U
NPUBJICKATEIBLHON IS CTY/ICHTA.

Pesynprathl  camMocTOSATENBHOW  PabOThl  KOHTPOJUPYIOTCA  IIpernojaBaTelieM |
YUUTBIBAIOTCS TPH aTTECTAllMM CTyJAeHTa (9k3ameH). [Ipu 3TOM mpoBOASATCA: TECTHPOBaHHE,
9KCIPECC-ONPOC Ha MPAKTUYECKUX 3aHATUAX, 3aC/IyIIMBAaHHUE J0KIA 0B, IPOBEpKa MUCbMEHHbBIX
pabot u T.n. [yi1 MOATOTOBKM K 3aHSATHSIM CTYACHTHI MOJB3YIOTCA y4eOHWKaMU M y4eOHBIMU
nocoOUsIMH, YyKa3aHHBIMM B CIIMCKE DPEKOMEHJIOBAaHHOM JHMTEpaTypbl, a TakXKe HHTEpHET-
UCTOYHHKaMHU. Bce Mmeroamueckue MaTepualibl IMPEICTaBICHbl B CHCTEME TUCTAHIIMOHHOTO
o6yuenust COI'Y ua miardopme Moodle (http://Ims.nosu.ru).

HpI/IMepbl 3aJaHUH JJI CAMOCTOSITEJILHOM paﬁoTbI CTYAEHTOB

Pemenue 3aga4 mo reme «Cnoco0bl BbIPAKCHUA KOHIHCHTPAIUU PAaCTBOPOB»

1. Bemuucnute maccy kpucramioruapara NaxSOs-10H20 u Boxmbl, HeoOXomuMBbIE JUIS
npurotosieHus 40 r pactBopa conu ¢ MaccoBoit noneit NaxSO4 12 %.

2. B 1 n pactBopa comepxwurcs 10,6 r kapOoHaTa HaTpusa. PaccuuTarh MOJSPHYIO
KOHLEHTPALUIO U MOJIIPHYIO KOHIIEHTPALIUIO SKBUBAJIEHTa PacTBOPA.

3. ns mpuroToBIEHHS pacTBOpa B3 5,6 T ruapokcuga kamus w500 T BOABL

BbluMcnuTe MaccoByr0 OO0 THAPOKCHAA Kaldsg B PpPacTBOpPE U MOJIIPHYIO

KOHIICHTPAIIUIO pacTBOPA, €CIU TJIOTHOCTH pacTBopa 1,12 r/mi.

Beruucnuth Maccy cynbdata nuHKa, cojneprxkarerocs B 150 M 0,05 M pactBopa.

Brruucnuts maccy rugpokcuaa 6apusi, coaepskamierocst B 80 mu 0,2 H. pacTBopa.

Kakyto maccy ¢ocdara xanus u BoAbl Halo B3ATh Juisl mpurotoieHus 200 r 8 %

pactBopa?

7. B Bozme maccoit 50 r pactBopuiu 3 1 xenezHoro kynopoca FeSO4-5H20. Omnpenenuthb
MaccoBYIO J0J10 cyib(dara xkenesa (1) B momyuenHom pactBope.

8. B Bozme o6bemMom 250 Mi1 pacTBOpMIIM TMAPOKCH HATpusi mMaccoi 4,5 r. BeauciauTh
MaccoByro gonto NaOH.B pactBope W MOJSIPHYIO KOHIIEHTPAUMIO TOJYYEHHOIO
pactBopa. [InotHOCTh BoAb! 1 /M1, moTHOCTH pactBopa 1,04 /M.

9. B Boae maccoii 150 1T pactBopmiu 112 M ammuaka. OnpenenuTh MacCOBYIO JOJTIO
aMMHaKa B IIOJlyYEHHOM pacTBOpE.

10. B Boge oobemMom 100 mur pacTBOPHIIM XJIOPH ATFOMUHUS Maccod 2,5 T. Beramcauth
MacCoBYIO JIOJII0 COJM.B pacTBOpPE U MOJISIPHYIO KOHIIEHTpAlMI JKBHUBAJIEHTA
MOJIy4eHHOTr0 pacTBopa. [lnoTHOCTE BOAbI 1 T/MJ1, mIOTHOCTH pacTBopa 1,05 r/mit.

11.B 250 mn pactBopa coaepxurcs 9,8 T cepHOW KHCIOTHL. PaccuuTtaTh MOJSPHYIO
KOHIEHTPALIMIO, MOJIAPHYIO KOHIIEHTPAIMIO SKBUBAJIEHTa PacTBOPa U MacCOBYIO JIOJIO
CepHOM KUCIOTHI B pacTBope. [ImotHOCTE pacTBopa 1,15 r/mi.

12. B Boxe o6vemoMm 200 M pactBopwiIH S5, 6 T muruapara xjopuaa Oapus. Berauciuth
MacCOBYIO JIOJIIO XJIOpUAa Oapusi B pacTBOpPE W MOJSIPHYIO KOHLIEHTPAIMIO PacTBOpa
xynopuaa 6apus. [TnorHocTs pacTBopa 1, 08 r/mit.

o oA
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XHuMH4YecKoe ynpaxxHeHue

1. Hamucate Bce BO3MOXHBIE YpaBHEHUS pEakLMi (HO HE MEHEE TpeX), C IOMOLIbIO
KOTOPBIX MOKHO MOJTYYUTh HOAU]T KaJIHsl.

2. Hanmmcars BO3MOXKHBIC ypaBHEHHUS PEAKIIMNA MEXIy CICIYIOIIUMH BEIIECTBAMU: XJIOPU
KaJblus, HUTpAT cepedpa, cynb(ar Meau, THAPOKCU Kallvs, HOU KaJUs.

3. Hammcare Bce BO3MOXKHBIC YpaBHEHHUS peaklUuii (HO HE MEHee TpeX), C IOMOIIbI0
KOTOPBIX MOKHO MOJYYUTb XJIOPUJL MarHusl.

4. Hamucatb BO3MOKHBIE YPAaBHEHHS PEAKIMA MEXKy CICAYIOIIMMH BEIIECTBAMU: XJIOPU
xenesa (1), aurpar cepebpa, THAPOKCHT JIUTHS, CEpHast KMCJIOTa, OpOMUJI KaJIusl.

5. CocTaBUTh ypaBHEHHs peaKIUil, C TOMOIIbI0 KOTOPBIX MOXXHO OCYIIECTBUTh
CJIeyIOIIKE IPEBPAICHHUS:
P — P20Os — H3POs — Casz(POs)2 — Ca (H2POs):

6. CocraBuTh YpaBHCHUA peaKHHﬁ, C TIIOMOIIBKO KOTOPBIX MOXKHO OCYHICCTBUTH
CJIe/lyIOIIHE TIPEBPALICHHUS:
Ca —» CaO — Ca(OH), — Ca(NO3z)2 — CaCO3 — Ca(HCOz)2, — CO2

7. Hammcars BO3MOYKHBIE YpaBHCHUA peaKI_II/Iﬁ MCKAY CICAYHOINUMU BCHICCTBAMU: XJIOPpHUI
QITIOMHUHUSI, HUTPAT cepedpa, kapOoHaT HATPHsl, CepHAast KUCIOTa, OpOMU KaJusl.

8. Hammcate Bce BO3MOXHBIE YpPaBHEHHsI peaklMii (HO HE MEHee TpeX), C IMOMOIIbIO
KOTOPBIX MOKHO MOJYYHTh CYIb(aT aIFOMUHUSI.

9. CocraButh YpaBHCHUA peaKI.IHfI, C IOMOLIBIO KOTOPBIX MOKHO OCYHICCTBUTD JICAYIOIIHC
MpeBpaLCHUs
Fe — FeCls — Fe(OH); — Fe:03 — Fe — FeCl, — FeS

10. Hatmcath BCe BO3MOXKHBIE YpaBHEHHS peakiuii (HO HE MeHee TpeX), C IOMOIIBIO
KOTOPBIX MOKHO TONTy4nTh Xaopu xesesa (11).
11. HantmcaTh BO3MOXHBIE YPAaBHEHUS PEAKIIUN MEXK/Y CIETYIONIMMH BEIIECTBAMU: XJIOPHU/T
6apust, HuTpaT cBuHua (1), cynbdaT HaTpUs, THAPOKCHU]T KANIUs, HOAU] KaJUS.
12. CoctaBuTh ypaBHEHHS pEaKIMid, C IOMOIIBI0 KOTOPBIX MOXKHO OCYIIECTBUTH
CIIeAYIOIINE TIPEeBPALCHUS:
Cu — CuSOs — Cu(OH)? —» CuO — CuCl2 — Cu

JIeKTpPOHHBIEe (OPMY.JIbI ATOMOB

1. CocraBuTh 3JIEKTpOHHBIE (DOPMYINIBI aTOMOB Cepbl, 1e3usi U KoOanbTa. M300pa3uth
pacripeieieHue 3JIEKTPOHOB 110 OpOUTAIISAM.

2. CocTaBHTH JIIEKTPOHHBIE (DOPMYIIBI aTOMOB yriiepoaa, Opoma u mMemu. M300pa3uTh
pacripeiesieHue IEKTPOHOB TI0 OPOUTAIISIM.

3. CocTaBUTh DHIEKTPOHHbIE (HOPMYJBl aTOMOB MarHusi, MbIIIbSKa M MOJHOJEHA.
N3o0pasuthk pacmpeneneHne dAEKTPOHOB MO OpOUTATISIM.

4. CocTaBUTh 3JIEKTPOHHBIE (POPMYJIBI aTOMOB CTPOHIMSA, XJopa U TUTaHAa. M300pa3uth
pacripeiesieHue SIEKTPOHOB 110 OPOUTAIISIM.

5. CocTaBUTh 3JEKTPOHHBIE (OPMYIBI aTOMOB PYOMIUs, CypbMbl U aprona. M306pa3uth
pacripeiesieHue IEKTPOHOB TI0 OPOUTAIISIM.

XumMuuyeckoe YIpa’kKHEHUEC 110 TEME «KoMmjiekcHbIe COCANHCHU A

1. (NHa4)2 [Pt(OH)2Cls4] , [Cr(NHz)2(H20)2 Bro] Br, K>[HgCls] , [Co(NH3)3(H20)2(CN)]Br>,

Ba[Cr(NHz3)2(SCN)4]2 , [Cu(NHz3)2(H20)2] Br2, Ca[ZrFe] , [Co(NHz3)sBr]SO4
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Ha3BaTh KOMIUIEKCHBIE COEAMHEHMs, yKa3aTb KOMILIEKCOOOpa3oBaTeNb MU JIMTAHbI,
KOOPAMHAIIMOHHOE YMCIIO U 3apsi/i KOMILIEKCOOOpa30BaTesis, BHEIIHIO U BHYTPEHHIOIO C(ephl.
Kak npoTekaeT nporecc auccoumanny 3TUX KOMIIEKCHBIX coeiuHeHni B pactBope? Hamnucath
BBIDA)KCHHUE [UII KOHCTAaHTbl HECTOMKOCTHM KOMIUIEKCHBIX HOHOB JAHHBIX KOMIUIEKCHBIX
COCIUHCHUM.

2. CoctaButh GopMynsl cleayromux coeaunHeHuid: rexcadroposanamar (ll) ammonws,
opomuz O6pomoruapokcorerpaammunaxpoma (lll), terparuapokcoaypar (Ill) xamms, murpar
muxsioporerpaammuaxpoma (1), rexcanutpoponar (111) marpus, nenraximopoaksapyrenar (I11)
HaTpusi, OPOMHJI HUTPOXJIOpOOpoMOoTpraMMUHIIATHHEI (IV), THIpOKCHI reKcaaMMHUHHUKEIS

().

XumMHu4yeckoe YIpa’kKHEHHUE 110 TEME «Peakuuy HOHHOTO o0MeHa»

1. CocraBuTh BCE BO3MOXHBIC YPAaBHEHHS PEAKIUA B MOJIEKYJISPHOW M MOHHOU (dopme
MEXIy CIEIYIOIIMMHU BEIIeCTBAMU: HUTPAT aMMOHUS, THAPOKCHU] Kallus, Cyabdar Meau
(1), cepnast kucnora.

2. CocTaBUTHb BCE BO3MOXKHBIE YPAaBHEHUS pEaKUUN B MOJICKYJISIPHONH U MOHHOH (opme
MEXIY CIEAYIOUMMHU BEIIeCTBAMU: KapOOHAT HATpus, a30THAs KHCIOTa, XJIOPHUJ
KaJIbLIMS, TUIPOKCH Oapusi.

3. CocTaBUTb BCE BO3MOXKHBIC YPAaBHEHUS pEaKUUN B MOJICKYJSIPHOH U MOHHOW (opme
MEXTy CJICIYIOIIMMHU BEIIECTBAMU: XJIOPU] AIIOMHHHS, HUTpAT cepedpa, kapOoHAT
HaATpHUs, CEPHAS KUCIOTa, OPOMUJI Kausl.

4. CocTaBUTh BCE€ BO3MOXKHBIC YPaBHEHHUS pPEaKIMil B MOJEKYJSIPHOW M HMOHHOU (opme
MEXy CIEIYIOIIMMHU BEIIeCTBAMU: HUTPAT alFOMUHUSA, THAPOKCHUI HAaTpHs, pochopHas
KHUCJIOTA, XJIOPU]T KAJIbIIHS.

Xumuyeckoe ynpaxxnenue mno teme «l'maposns cosei»

1. CocraBuTh ypaBHEHHs peaklMi TUAPOIM3a B HOHHOW M MOJIEKYJISpHOH ¢opme
creAyrommx coneit: xopua koodanpra (11), cunukar kanus, HATpaT TUTHI. YKa3aTh pH
Cpelbl B BOAHBIX PACTBOpPAaX 3TUX COJIEH.

2. CocCTaBUTh YypaBHEHHS pEaKIMi TUAPOIM3a B HOHHOW M MOJIEKYISIPHOH (opme
CIIEAYIOIIMX COJIel: Mol aMMOHUs, pocdar kamust, xyopua 6apust. Ykaszats pH cpens
B BOJIHBIX paCTBOPAX 3TUX COJIEH.

3. CocTaBUTh YypaBHEHMs peakIUil TUApoiIM3a B HOHHOM M MOJIEKYISpHOH ¢opme
CIIEAYIOIUX COJeil: Cyab(GUT Kajus, aleraT aMMOHHUS, HUTPAT LUHKA, MOJIUJ KajHsl.
VYka3ats pH cpenpl B BOAHBIX pacTBOpax 3THUX COJIEH.

Onpezle.neﬂne CTCNICHU OKHUC/ICHHUHA 3JIEMECHTOB

1. Fe3(P0Os)2, KCIO3, Na2BsO7 , Pb(NO2)2, K2Cr207.
2. NH4Cl, NaMnO7, Ca(NOgz)2 , FePOs, Bix(SOa)3.
3. (NH4)2COz, H202, CaHz, NaxS:03, KyCrOs.
4. HCIOs4, NalOs3, NaxSiOz, AI(NO3)s, Mg2P07.
5. KIO3, MnO7, NaxS:03, Cr(NO3z)s, KiP207.

ITon6op xo3ppunmento B OBP MmeToaoM 3/1eKTPOHHOI0 HajIaHCA WM MOJIypPeaKIui
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10.

11.

12.

13.

14.
15.

16.

Cl + Br, + KOH — KCI + KBrOs + H0

KMnOs + NO + HxSOs — MnSOs + NO2 + KzSOs + H20
Cr,03 + NaNOs + KOH — K2CrO4 + NaNO; + H20

KMnOs + HS + HxSOs — MnSOs + S + KSOs + H:0.

S + KOH — K2:SO3 + KeS + H20

K2Cr207 + FeSOs + H2SOs — Crz(SO4)s + Fe2(SO4)3 + K2SOs + H20
Ca + HNO3: — Ca(NO3), + N2O + H.0

KMnOs; + Nal + KOH — I, + KoMnOs + NaOH

Mg + HNOs —  Mg(NO3)2 + NHs OH + H20

KMnOs + KNO,+ KOH — KNO3 + KoMnOs + H20

TemaTuka pedeparon

OCHOBHBIE TIOJIOKEHUS TEOPUU XHUMHUUYECKOTO CTPOCHHUS OPTraHUYECKHX COCIUHEHUU
A.M. bytnepoga.

Tunbel XUMUYECKHUX CBSI3€H B OPraHUYECKUX COCTMHEHUSX.

AJIKaHBI, TOMOJIOTUYECKUN PN, HU30MEpHs, HOMEHKIATypa, CIOCOOBI MOJIy4eHUs U
XHUMHYCECKHUE CBOMCTBA.

AJIKEHBI, TOMOJIOTUYECKUN pAI, HU30MEpHs, HOMEHKIATypa, CIOCOOBI IMOJY4YEeHUS U
XHMHYECKHE CBOMCTBA.

AJIKUHBI, TOMOJIOTUYECKUI pPs, M30MEpHUs, HOMEHKJIATypa, CIOCOOBI MOJNy4YeHHUS H
XHMHYECKHE CBOMCTBA.

AJKagreHbl, H30Mepus, HOMEHKIIATypa, CIIOCOOBI MOyUYeHHUsI U XUMUYECKUE CBOWCTBA.
ApomaThdecKkue YrieBOJOPObl, HOMEHKIATypa, HU30MEpHUsi, CIOCOOBI MOJTy4YeHUs U
XAMHYECKHE CBOMCTBA.

CrnupThl, ©30MEpPHs, HOMEHKJIATYypa, CIIOCOOBI TOJIYYSHHUSI U XMMHUYECKHUE CBOMCTBA.
®DeHoIbl, H30MepHs, HOMEHKIIATypa, CIIOCOOBI MOMyYeHHUsI U XUMUYECKUE CBOMCTBA.
Anbaeruipl ¥ KeTOHBI, U30MEpHUs, HOMEHKJIATypa, CIIOCOObI TTOJIYYCHUSI U XUMUYECKHE
CBOMCTBA.

KapOoHOBBIE KMCIIOTHI, H30MEpHs, HOMEHKIIATYypa, CIIOCOOBI MOTYyYEHUS U XUMUYECKHE
CBOICTBa.

CnoxHble >(QUPBLA KUPBl, HOMEHKJIATypa, CIOCOOBI TONYYEHUS U XHUMHUYECKHUE
cBoicTBa. MEIa.

VYrneBonpl, kiaccuukaiys, HOMEHKJIATypa, CIOCOOBI TONYyYEHUS W XUMHUYECKHE
CBOICTBA.

AMWHBI, U30MEpHs, HOMEHKJIATypa, CIOCOOBI MOTYyUYEHUS U XUMUYECKUE CBOWCTBA.
AMUHOKHCTIOTBI, W30MepHUs, HOMEHKIATypa, CIOCOOBl TONYyYeHUS M XHUMHUYECKHE
cBoicTBa. [IpupoHbie aMUHOKHCIOTHI. benkn.

BricokoMonekynsipHble COeNUHEHUs, KIaccu(uKamus, criocoObl MOMydeHus, CTPOSHUE
MOJIEKYJI, CBOMCTBA.

Kpurtepun ¢popmMupoBanusi 0eHOK NPH NpeacTaBjeHnH pedgepara

Pedepar cooTBeTCTBYET MpEAsioKEHHON TeMe, UMEeT BCTYIUIEHHWE, OCHOBHYIO YacTbh U
3aKJTIOYCHUE.
Tema  packpblTa  MOJNHOCTBIO, CTYAEHT  TMPOAEMOHCTPUPOBAT  CIIOCOOHOCTH
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aHAIM3UPOBAThH Pa3HbIE TOUKU 3PEHUS.
3. CoobieHue crenaHo ¢ COOMI0EHUEM HOPM COBPEMEHHOTO PYCCKOIO JINTEPaTypPHOIO
S3bIKa U C IPEJICTAaBICHUEM IIPE3CHTALUH.

OueHounblil JucT pedgepara

Cxema ouennBaHus pedgepara

Onenka, 6aja

Onucanue

O1inyHo

Bo BBemenun 4vetko cHOpMyJIHMpPOBaH TE3UC, COOTBETCTBYIOIIUMN
TeMme pedepaTa, BEITIOTHEHA 3a/1a4a 3aUHTEPECOBATh YNTATEIIS;
JIeJIeHUE TEeKCTa Ha BBEJICHHE, OCHOBHYIO YacTh U 3aKJIIOUCHHUE.

B ocHOBHOM "acTH:

JIOTUYHO, CBSI3HO U TIOJIHO JIOKQ3bIBAETCS BBIJBUHYTHIN TE3UC;
3aKJIIOYEHUE COJICPKUT BBIBOJIbI, JIOTUYHO BBITCKAIOUIUE U3
coAep>KaHUs OCHOBHOM YacCTH;

JUISL BBIPQXKEHHS CBOMX MBICIEH HE TMOJb3YeTCs YHPOIIEHHO-
MIPUMUTHUBHBIM SI3BIKOM;

JEMOHCTPHUPYET MOJIHOE IOHUMaHHUE MPOOIEMBbI;

MIPE/ICTABJICHA MPE3CHTAINS K TOKIadY;

BCe TpeOOBaHMS, IPEIBSBIIICMbIC K 3a/IaHHIO0, BBITIOJHCHEI.

Xopoltiio

Bo BBeneHunm 4eTko chOpMYIMpPOBAH TE3UC, COOTBETCTBYIOIIUI
TeMe pedepara, B H3BECTHOM Mepe BBIIOJHEHA 3a/ada
3aMHTEPECOBATh YUTATEIIS;

B OCHOBHOH 4YacTH JIOTHYHO, CBSI3HO, HO HEJOCTaTOYHO MOJHO
JIOKa3bIBAETCS BBIIBUHYTHIH TE3HC;

3aKJIIIOYCHHUE COACPIKUT BBIBOABLI, JIOTUYHO BBITCKAIOIIHUE U3
COZIep’KaHMsI OCHOBHOM YacTH;

Ipe/ICTaBlIeHa MPE3eHTAINS K JIOKIIA1Y;

IJI1 BBIPAXKCHHA  CBOUX MBICIIEN CTYACHT HC TIOJb3YCTCA
YIPOIIEHHO-PUMUTHBHBIM SI3BIKOM.

YI[OBJ'IGTBOpI/ITeJ'IBHO

Bo BBenenun te3uc cHoOpMynHpOBaH HEUYETKO WU HE BIIOJTHE
COOTBETCTBYET TEME BBICTYILICHUS;

B OCHOBHOM 4acTM  BBIABUHYTHIM  Te3WC  JOKa3bIBaeTcs
HEJI0OCTATOYHO JIOTUYHO (YOSIUTENIbHO) U TIOCIEIOBATENHHO;
3aKJIFOUYEHUE BBIBOJIbI HE MOJTHOCTHIO COOTBETCTBYIOT COJIEPIKAHUIO
OCHOBHOM YaCTH;

MpelICTaBlIeHa  TMpEe3eHTalus K  JOKJIaay, HO  HMEITCA
rpaMMaTHYEeCKHEe OIIMOKH;

SI3BIK paOOTHI B 11€JIOM HE COOTBETCTBYET YPOBHIO | Kypca.

TpeOyet nopaboTku
JUTS TIONTyYEHUS
YAOBJIETBOPUTEIBHOU
OLICHKU

Bo BBenenun tesuc chopMynHpoBaH HEYETKO WM HE BIIOJHE
COOTBETCTBYET TeMe pedepara;

B OCHOBHOH qacTu BBIJIBHHYTBIﬁ TE3UC JOKa3bIBACTCA
HEJOCTAaTOYHO JOTUYHO (YOIUTENbHO) U TOCIEA0BATENHHO;

B 3aKJIFOYCHUHU BBIBOIBI HE IIOJIHOCTBIO COOTBETCTBYIOT
COJIEpaHUIO OCHOBHOM 4acTu;

SI3BIK PAOOTHI B IIEJIOM HE COOTBETCTBYET YPOBHIO | Kypca.

HeynosnersopurensHo

Bo BBeneHUM TE3UC OTCYTCTBYET WIM HE COOTBETCTBYET TEMe
pedepara,

B OCHOBHOM 4acCTH HET JOTHYHOI'O MOCJICAOBATCIILHOTO PACKPBITUA
TEMBI;

BBIBOJBI HE BBITCKAKOT U3 OCHOBHOH qacCTu,

OTCYTCTBYET JICJICHHE TEKCTa Ha BBEJCHUE, OCHOBHYIO YacTh W
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3aKJII0YCHUE;
A3BIK pa6OTbI MOXHO OIICHUTH KAaK «HpI/IMI/ITI/IBHBIf/’I».

HCy,Z[OBJICTBOpI/ITeJ'IBHO PaboTa HanucaHa He 11O TEME,

B paboTte oxuH ab3ar U OOJbIIE MO3aUMCTBOBAH M3 KaKOTO-IHOO
MCTOYHHUKA.

Kpurtepun ¢popmupoBaHus oeHOK NPU NPeACTABIEHUN KOHCIIEKTOB
WJIH J1a00paTOPHBIX padoT

KoHCIIeKT COOTBETCTBYET MPEAIOKEHHON TEMe, IMEET BCTYIUICHHUE, OCHOBHYIO YacTbh H
3aKJIIOYeHHEe; B Ja0OpaTopHOM paboTe MpencTaBieHbl Ieidb padoThl, €€ XOa C
OIMCaHHEM IKCTIEPUMEHTAILHOM PadOThI, CI€TIaHbI BEIBOJIBI IO PaboTe.

Tema  packpbiTa  TOJHOCTBIO,  CTYIACHT  TNPOJEMOHCTPUPOBAI  CIIOCOOHOCTH
aHAJTM3UPOBaTh  pa3HbIC  MPEJACTABJICHHBIC  PE3yJIbTaThl  TEOPETHUYCCKUX W
OKCHEPUMEHTAIBHBIX HCCIICIOBAaHUI, TPABWIFHO BBIIIOJHEHBI BCE pacyeThl H
NPUBEJCHBI YPaBHEHUS peEaKiWil, JaHa TOJHAas XapaKTEPUCTHKA IOJYUYCHHBIX
XUMHAYECKUX COSTUHEHHA.

MakcumainbHast OIICHKa «OTJIMYHOY», MUHUMAIIbHAS — «YIOBJICTBOPUTEIHLHOY.

8. OueHo4HblIe cpeacTBa I TEKYNIero KOHTPOJIS yCIeBAeMOCTH, IIPOMEKYTOYHOM

arTeCTanM 1Mo uToraM OCBOCHUSA JUCHUIIJIMHBI

Tekymuii KOHTPOJIb 3HAHUW MPOBOAUTCA ITyTEM OLIEHKU BBINOJHEHUS 3aJaHUN K

MPAKTUYECKHUM U JaOOpaTOPHBIM 3aHATHSM, a TaKKe YCTHBIX OTBETOB, pEIICHHs 3ajad,
BBITIOJIHEHUS] XUMHYECKUX YIIPAKHEHHH, MPOBEPKU 0OPMIICHUSI TaOOPaTOPHBIX padoT.

8.1. MACIIOPT
(hoH/1a OIICHOYHBIX CPE/ICTB MO IUCIUTUINHE
«XuMus»
Ne | KonTtpoJsmpyemblie TeMbl (pa3aeJibl) Kon HaumeHoBanue
AUCHHUIIMHBI KOHTPOJIMPYeMOu OLICHOYHOI0
KOMIIETeHI[UU cpeAcTBa

1. | Tema 1. OIIK-1 Co6, K, YO,BY, D
OcCHOBHBIE 32aKOHBI U IOHATHUS
XUMHUH

2. | Tema 2. OIlK-1 Co6, K, YO,BY, D
Crtpoenue aroma

3. | Tema 3. OIlK-1 Co6, K, YO,BY, D
Iepuoguyeckui 3aKOH "
3JICKTPOHHAsI CTPYKTYPa ATOMOB

4. | Tema 4. OIIK-1 Co,K, YO,BY,D
XuMHUYecKass CBfI3b M CTPOCHHE
MOJICKYJI

5. | Tema 5. OIIK-1 Co6, K, YO,BY, D
YdeHHe 0 pacTBOpax

6. | Tema 6. OIIK-1 Co6,K, YO,BY,D
XHuMHYeCKoe paBHOBECHE U €ro
CMelleHne

7. | Tema 7. OIlK-1 Co6,K, YO,BY, D
KoMiuiekcHble coeTuHeHust
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8. | Tema 8. OIIK-1 C6,K,YO,BY,D
Oc00eHHOCTH PACTBOPOB JIEKTPOJIHTOB
9. | Tema 9. OIIK-1 C6,K, YO,BY,D
OCHOBBI 3/1eKTPOXUMHH.

DJ1eKTPOAHbIE MOTEHIIHAJIBI

10, Tema 10. OIIK-1 C6,K, VO, BY, D
OO0miasi xapakTepuCcTHKA S-2JIEMEHTOB
11/ Tema I1. OIlK-1 C6, K, YO, BY, D

OO0mast xapakTepucTuKa 1
XapakTepHble 0CO0eHHOCTH d-
3JIEMEHTOB

12, Tema 12. OIIK-1 C6,K, VO, BY, D

OO0niasi xapaKkTepuCcTHKA P-3JIEMEHTOB
13| Tema 13. OIIK-1 Co6,K, YO,BY,D
OcCHOBHbBIE KJIACChI OPTraHUYEeCKUX
coeIMHEeHu

®opMa oLIeHOYHOT 0 cpeacTBa: cobecenoBanue CO, npoBepka KOHCIEKTOB K, ycTHBIN
onpoc YO, BelnonHeHue ynpaxuenuit BY, sxzamen 9.

8.2. TunoBbie 32 1aHUA OLIEHOYHBIX CPE/ICTB
8.2.1. JlaGopaTopHbIe H NPAKTHYECKUE 3aAHATHUS
Kpurepun ¢popmupoBanus oleHOK

JlaGoparopHble ¥ MpaKTUYECKUE 3aHATUS IPU3BAHbl HAYYUTh CTYJEHTAa CaMOCTOSATEIBHO
pabotath ¢ y4yeOHBIMH TEKCTaMM, WHTEpHET-pecypcaMH, aHaJIM3MpOBAaTh MaTepuall,
CaMOCTOSITENILHO JI€NaTh BHIBOJIBI.

Llenpto 1aGOPAaTOPHBIX M MPAKTUYECKUX 3aHATUN U CTYAEHTOB, NMPHUCTYMAOUMUX K
M3Y4YEHHUIO Kypca, SBIISETCS:

1. 3HaKOMCTBO C 6a30BBIMH MOHATUSMH KYpCa;
2. TpHOOpETeHHWE HABBIKOB aHAIM3a TIIOJYyYeHHOW Ha JIEKIUSIX M CaMOCTOSITEIHHO

HaiineHHO! MH(OpMaLUY;

3. BbIpabOTKAa YMEHHS CaMOCTOSITEIbHO W KPHUTHYECKH TMOIXOAUTh K HU3ydaeMoOMY
MaTepuaiy;
(hopMHpOBaHNE HABBIKOB YCTHOT'O BBICTYIIJICHHUS M Y4aCTUS B JUCKYCCUSX;
(dbopMHpOBaHNE HABBIKOB PEIIEHUS 3a/1a4 U BBIIOJHEHHS! YIIPaKHEHHIA;
(dbopMHpOBaHNE HABBIKOB pabOThI ¢ XUMHUECKOH MOCYI0M U peakTUBaMU;
(dbopMHpoBaHKE HABBIKOB pabOTHI C (PU3UKO-XUMUYECKUMHU MPUOOPAMHU M YCTAaHOBKAMU;
(dhopMHpOBaHHE HABBIKOB 0OpabOOTKH PE3yJIbTaTOB dKCIIEpUMEHTA U (HOPMYJINPOBAHUS
IIPAKTUYECKHUX BBIBOJIOB.

NG A

8.2.2. Tunossble 3a1aHNA 1JIs1 JIAOOPATOPHBIX H MPAKTHYECKUX 3aHATHI 110 001ell XUMHUH

TEMA Ne 1: Th n npaBuJsia padoTbl B XHMH4YeCKOii 1adopaTopuu.
IMocyna, o6opynoBanue, peakTHUBbI
(;1rabopaTOpHO-TIPAKTHUECKOE 3aHATHE, 2 Yaca)

Iean 3anaTHa:
O3HaKOMUTBCA C TPaBWJIAMH TEXHUKH OE30MacCHOCTH U pPabOThl B XUMHUYECKOH
nabopaTopHH.
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O3HaKOMUTBCS ¢ XUMHUYECKON MOCYA0H, TpUOOpaMu U peakTUBaMHM, HCIIOIb3YEMbIMH B
71a00paTOPHOM MPAKTHKYME.

I[J'IH HU3Yy4YCHUA  JUCHUIIIIMHBI HGO6XOI[I/IMO OIIpCaACIINTH HCXOHHBIﬁ YPOBCHB

TEOPETUUECKUX 3HAHUI CTYIACHTOB M WX MPAKTUYECKHME HABBIKKU — YMEHHE pellaTh 3a7aud U
COCTaBJIATh ypaBHEHUs peakuuid. [Ipumep 3ananus:

1.

Brruucnure maccy cosu, moJiydeHHOM MU CIMBaHUU pacTBopa, coaepskamiero 1 r KOH,
C pacTBOpoM, coxepkamuM |1 r a30oTHO# kucnoTel. Kakas cpema Oyner B pacTtBope
rnocjue peakiuu?

Ocy1iiecTBUTE PEBPALLEHUS:

N2 — NH3z — (NH4)2SOs — NHsCl — NHz — NHsNO3z — N2O
Hanummure BO3MOXHBIE ypaBHEHUS pEAKIHA MEXIY CICIYIOINIMMH BEUIIECTBAMHU:
XJIOpUJ, ATIOMHHHMSI, HUTpAT cepedpa, TUAPOKCUJI HATPHs, cepHas KUCIOTa, OpOMHUT
KaJusl.

Ucnone3yss Meton  anekTpoHHoro Oananca, mnoadepute KodhGUIMEHTH B
OKUCJIUTEITHFHO-BOCCTAHOBUTEIBHON PEaKIIHH:

KMnOs + H2S + HSO4 — MnSOs + S + K2SOs + H20

TEMA Ne 2: OcHOBHBIE KJIaCChI XHMHYECKHX COeIHHEHMIA:
OKCH/Ibl, KHCJIOThI, OCHOBAHMSI, COJIH
(;1aboparopHOe 3aHATHE, 2 Yaca)

Iean 3ansaTHA:

Paccmotpers  kiaccudukanuio, CHocoObl TONMYYEHUST W XUMHUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCAMHEHMN. BHIMOTHUTH 1abopaTopHyO paboTy
1 0pOPMHUTH €€ B TETPAIH JJI Ta00OPATOPHO-TIPAKTUUECKUX PaboOT.

Jlad. padora Ne 1. OcHOBHBIE KJIacChl XUMHUYECKUX COEIMHEHHI: OKCUABI, KUCIOTHI,
OCHOBaHMS, COJIH.

Bonpocs! nu1s1 06cyxneHus:

ko

CoBpeMeHHast HOMEHKJIaTypa HEOPTraHUYECKUX COCTMHEHUM.

Oxcuppl: knaccupukanys, nomydeHue, Gu3nveckre U XMMHIECKHUe CBOMCTBA.

Kucnotsr: knaccudukarus, nojryaeHue, Gu3ndeckne 1 XUMUYECKUE CBOWCTBA.
OcHoBanus: knaccupuKkanus, moaydeHue, Guandeckrue 1 XMMHIECKHUe CBOICTBA.

Comu: knaccudukanus, GU3NIeCKue U XMMHUYECKHe CBONUCTBa, 10 crmocoO0B MOTydeHHs
coJei.

BbINOIHUTH yHIpasKHEHUS

1.

2.

Hanucats Bce BO3MOXKHBIE ypaBHEHHUS peakuuil (HO HE MEHee TpeX), C IMOMOIIbIO
KOTOPBIX MOKHO ITOJIYUUTh NOJAUJ KaJIUA.

Hanmucate BO3MOXKHBIE YpaBHEHHS PEAKIIUN MEXAY CIEAYIOIMIMMU BEIECTBAMU: XJIOPHUT
KaJbIus, HUTpPAT cepedpa, cynb(ar Meau, THAPOKCU Kallvs, HOTU KA.

CocTaBUTH YpaBHCHUA peaKum‘/'I, C TIIOMOIIBKO KOTOPBIX MOXHO OCYIICCTBUTH
CIEAYIOLIME MTPEBPALLICHUS:

Ca —» CaO — Ca(OH), — Ca(NO3) — CaCOs; — Ca(HCO3)2 — CO2
P —» P,Os — H3POs — Ca3(POs)2 — Ca (H2POa):

Fe — FeClzs — Fe(OH); — Fe:0s — Fe — FeCl, — FeS

Cu — CuSOs — Cu(OH)? —» CuO0O — CuClz — Cu
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TEMA Ne 3: Yuenne o pacteopax. Cnoco0bl BbIpaskeHHs] KOHIEHTPallMi PACTBOPOB

(;1aboparopHOe 3aHATHE, 2 Yaca)

Iean 3ansaTHusa:

PaccmoTrpers  cmoOCOOBI  BBIpaKCHHST ~ KOHIGHTPAIlMM  PAacTBOPOB,  BBIIOJHUTH
n1abopaTopHyro paboTy ¥ 0(pOPMHTD €€ B TETPAIH.

JIab. padora Ne 2. PactBopsl. [Ipurorosienre pacTBOPOB 3aIaHHON KOHLIEHTPALUH.

Bomnpocel 1u1st 00Ccy:K1eHus:

oL PE

ok~

MaccoBast 10J11 paCTBOPEHHOI'O BELIECTBA B PaCTBOPE.

MousipHast KOHLEHTpALYsL.

MoutsipHasi KOHLIIEHTpaL¥sl SKBUBAJICHTA BEIIECTBA NI HOPMaJIbHAs KOHLICHTPALUs.
MoutsuibHast KOHIEHTpALKsL.

MoubHast 107151 paCTBOPEHHOTI'O BEILIECTBA U PACTBOPUTEIIA.

Pemmnrn 3amaun:

Beruuciute maccy kpucramtoruapara NaxSOs-10H20 u Boxmbl, HeoOXomumble JUIS
npurotoBieHus 40 r pactBopa coiu ¢ maccoBoi moneit Na,SO4 12 %.

B 1 n pactBopa comepxkurcs 10,6 r kapOonara Hatpus. PaccumraTh MOJISIpHYIO
KOHIIEHTPALIUIO U MOJISIPHYIO KOHIIEHTPAIIUIO SKBUBAJIEHTA PacTBOPA.

Jlnst mpuroToBiieHUsl pacTBOpa B3siid 5,6 T ruapokcuga kamus U 500 T BOJBI.
BbluncnuTh MaccoByl OO THUAPOKCHAA Kalusg B PacTBOpE U MOJIPHYIO
KOHIICHTPALIMIO PACTBOPA, €CIIM TIOTHOCTH pacTBopa 1,12 r/mi.

Breruncnuth Macey cynbdata nunka, coaepxkaiierocs B 150 mi 0,05 M pactBopa.
Boeruncnuth Maccy rugpokcua 6apus, cogepxaiierocs B 80 mi 0,2 H. pacTBopa.

TEMA Ne 4: Xumu4eckoe paBHOBeCHe U €ro CMeIeHne
(;1aGoparopHoe 3aHATHE, 2 Yaca)

Iean 3ansaTHA:

N3yuuTh COCTOSIHME XMMHYECKOTO PABHOBECHS M BIUSHHUE TMapaMETpPOB CHUCTEMbI Ha
CMeIlleHHe XUMHUYECKOTO PaBHOBECHS, BBIIMOJHUTH Ja00OpaTOpHYIO paboTy U 0hOpPMHUTH
ee B TEeTPaJIU.
Jlad. paGora Ne 3. Xumuueckoe paBHOBecHe. BiusiHME KOHIIEHTpallUM BEIIECTB,
YYaCTBYIOIIMX B PEAKIUH, TEMIEpaTypbl U KHUCIOTHOCTH CpEIbl Ha CMEIICHUE
paBHOBECHSI.

Bonpocs! nuis1 06cyxneHus:

el A

OO6patuMble U HEOOpaTUMbIe XMMUYECKHE PEAKIINU.

CocTrosiHre XMMUYECKOTO PABHOBECHSI.

KoHcTaHTBI paBHOBECHS U 3aKOH JIEHCTBYIOIIMX Macc.

CBsi3b KOHCTAHT paBHOBECHS C TEPMOJAMHAMUYECKUMHU (DYHKUHUSAMU COCTOSHUS
CUCTEMBI.

Cwmemenne xumudeckoro pasHoBecus: npuHuun Jle Ilatense — bpayna. BausHue
[1apaMeTPOB CUCTEMBbI HAa CMELIIEHUE PABHOBECH.

BbINoTHUTH yHpasKHEHUS
1. Hanummre ypaBHeHHs ais KOHCTaHT paBHOBecus Kp m Kc s xaxmgoro w3 ciemyromumx
00paTUMBIX MTPOIECCOB:

2NO2)y > 2NOwp +020m); AH? >0
Hyqy + Bragy <« 2HBrg; AH°<0
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Hyqy + CuOw <« HOr + Cuwm; AH?<0
Kak cMecTuTCsl paBHOBECHE ITPU M3MEHEHUH MTapaMeTPOB CUCTEMBI?
2. Tlpemioxure ONTUMAIbHOE W3MEHEHHE TEPMOIMHAMHYECKUX IMapaMeTpoB (TeMIleparypa,
KOHIICHTPALIKs, JaBJICHHUE) /ISl YBEIHMUCHHUS BHIXO/1a MPOAYKTOB PEaKIIHHU:
2H:Sy + 302 « 2SO + 2H0; AH? < 0;
2NH;ny Nowy + 3Hh; AH® > 0.

TEMA Ne 5: KomnjieKcHBIE cOeIHHEHUS
(;maboparopHoe 3aHsATHE, 2 Yaca)
ean 3ansaTHUA:
PaccmoTpeTs COBpEMEHHYIO TEOPHUIO CTPOCHUS KOMIUIEKCHBIX COCAMHEHUH, TUIBI U
HoMmenknatypy KC, nuccoumanuio KC B BOAHBIX pacTBOpax, BBINOJHUTH
n1abopaTopHyIo paboTy U 0QOPMHTH €€ B TCTPAIH.
JIa0. paGora Ne 4. KoMIUIEKCHBIE COETMHEHHUS], UX MTOJyYEHUE U CBOMCTBA.

Bonpocsl 1151 00cy:k1eHus:

CoBpeMeHHOE coziepKaHue MOHATUS «KoMILIeKCHbIe coeanneHus» (KC).

Teopus cTpoeHMs KOMIUIEKCHBIX coequHeHn BepHepa.

JIEHTaTHOCTb JIMTaH/I0B U KOOPAMHAIIMOHHOE YHCIIO KOMIUIEKCOOOpa3oBaTels.
CriocoGHOCTh aTOMOB Pa3IMYHBIX 3JIEMEHTOB K KOMILJIEKCOOOPa30BaHMUIO.

OCHOBHBIE THUIIBI KOMIUIEKCHBIX COEIIMHEHUM.

HomeHnkitatypa KOMIUIEKCHBIX coeuHeHui. [Ipumepsl.

Huccounarus KC B pactBopax. KoHcTaHTBI 00pa3oBaHMs 1 HECTOMKOCTH KOMILJIEKCOB.
[Ipupona xumuueckoit cpsizu B KC. Meton BC npu onucanuu npupobl XUMUYECKOM
ces3u B KC.

NGO~ wWNE

BbINOIHUTH yHpasKHEHHs
1. Has3BaTh naHHBIE KOMIUJICKCHBIE COEIWHEHHs, yKa3aThb KOMIUIEKCOOOpa3oBaTelb H
JUTaHAbl,  KOOPAMHALMOHHOE YHCIO W 3apsil KOMIUIEKCOOOpa3oBaTess, BHEUIHIO U
BHYTPEHHIOIO CephI.
Kak nporekaeT mporecc ITUCCOIMAMK 3THX KOMIUIEKCHBIX COEIMHEHHUH B pacTBope?
Hammcars BBIPpAXKCHUC IJII KOHCTAHTHI HECTOMKOCTH KOMIIIEKCHOTO MOHA.

K [AuBra], [Cr(NHs)a(H20)2] Brs, Ba[Cu(CN)z (SCN)], Cuz[Fe(CN)e]

2. CocraBuTh (POPMYIIBI CIEAYIONIMX COEAUHEHHM:
rexcaranodeppar (I1) xamms,
cynbgat quxnoporerpaammuaxpoma (111),
HUTPAT AUHUTPOXJIOpOTpHaMMHHILIATHHEI (1V),
rekcaxyopoponat (111) ammonus.

TEMA Ne 6: OcoGeHHOCTH pacTBOPOB J1eKTPOJIUTOB
(;mabopaTopHoe 3aHsTHE, 2 Yaca)
ean 3ansaTHUSA:

PaccMmoTpeTs TEOpHUIO 3IEKTPOIUTUYECKON MCCOIMAIMU pPEeaKIMM MOHHOIO OOMEHa,
COCTAaBUTh YpaBHEHHS peakUuid B HOHHOM M MOJIEKYJISpHON ¢dopMe, BBINOIHUTH
1abopaTopHyto paboTy 1 0(pOPMHTH €€ B TETPAIH.

JIa6. paGora Ne 5. DnexkrtponuTuyeckas IHCCOIMALMAS B PAacTBOPAX SJICKTPOJIUTOB.
Kongykromerpus. Peakuuu noHHoro odMeHa. Ompenenenue Benumuuubl pH B pactBopax
COJICH.
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Bomnpocel 1u1st 00cy:KaeHus:

CoNoOR~wNE

ONEKTPOIUTHI U HEINEKTPOJIUTHI.

OCHOBBI TEOPHUHU IIEKTPOIUTUUYECKON Tucconnanuu AppeHuyca.
MexaHHu3M NpoLeCcCOB AUCCOLUALUN MOJIEKYJI 3JIEKTPOJIUTOB.
Xumnueckas reopust pactsopos .M. Menneneesa.

HoH ruapokconus.

Jluccoumanus KMCIIOT, OCHOBAaHUI U COJIEH B BOJHBIX PaCTBOPAX.
Crenens aucconuanyi.

CuibHble U cr1a0ble 3JEKTPOIIUTHI.

Peakiiun nonHoro ooMeHa.

10. Peakmuu ruaposimsa Coyeu.

BbInoiHUTH ynpaKHeHUs:
1. CocraBuTh BCe BO3MOXXHBIC YpaBHEHHUS PEaKIUil B MOJEKYISIPHOM M HOHHOH (opme

4.

MEXy CIECTYIOIIUMH BEIIECTBAMU: HUTPAT aMMOHUS, TUAPOKCH] KaJHs, CyIb(paT Meau
(1), cepnas kucioTa.

CocTaBuTh BCE BO3MOKHBIC YpaBHEHHS PEAKIHMKA B MOJEKYJISPHOW M MOHHOH (opme
MEXJy CIEAYIOUIMMHU BelleCTBaMU: KapOOHAT HATpHs, a30THAs KHCIOTa, XJIOPUJ
KaJbLUs, TUAPOKCU Oapusl.

CocTaBuUTh ypaBHEHHUS pPEAaKUMH THIPOIM3a B HOHHOW M MOJEKYJIIpHOM Qopme
CIIEAYIOIIMX COJICH: MO aMMOHUs, pocdar kamust, xopua 6apusi. Ykazats pH cpens
B BOJHBIX PaCTBOpax 3TUX COJIEH.

Urto mpou3oiAeT MpHu CIMBaHWU PacTBOPOB CHUJIMKATa HATpus U cyibdara aTroMUHUS?
CocTaBuTh ypaBHEHUs peakifii B MOJIEKYISIpHONW U MOHHOM (Gopme.

TEMA Ne 7: OkucJMTeIbHO-BOCCTAHOBUTEIbHbIE PeaKIUM. DJIEKTPOAHbIE MOTEHIIHAJIbI.

(;rabopaTopHOe 3aHsTHE, 2 Yaca)

Iean 3ansaTHA:

PaccmotpeTs TOHSATHS «CTeneHb OKucieHus», «OBP», Baxkuelmme OKUCTUTETH U
BOCCTaHOBUTENH, Kiaccupukamuo OBP u MeTon MOHHO-3/EKTPOHHOro OajaHca Mpu
paccranoBke kod¢¢unrenTos B OBP. Beimonuuts nabopatopHyo paboTy U 0pOpMUTH
€e B TETPAJIH.

JIa0. pabora Ne 6. OxHCINTEIbHO-BOCCTAHOBUTENIbHBIE PeaKuy. MeTon

MIOJIyPEaKLIA.

Bonpocs! nuis1 06cyxneHus:

=

©CoNo kW

CreneHp OKMCIEHUS U OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA 3JIEMEHTOB M HUX COEIWHEHUH B
3aBUCHUMOCTH OT MX IoJiokeHus B Ilepuoanueckoil cucreMe 3JIEMEHTOB M CTEIEHU
OKHCJIEHHUS AJIEMEHTOB B CO€IMHEHUSIX.

Bakneime oKUCIUTENN U BOCCTAHOBUTEIH.

Krnaccudukanus okuciuTeabHO-BOCCTAHOBUTEIBHBIX PEaKLIUM.

ONEeKTPOAHBIE TOTEHLIUABI.

["anpBaHMYECKHIT IIEMEHT U €r0 JICKTPOABUKYIIAS CUJIA.

CrangapTHBIM BOJOPOIHBIN IEKTPO U €r0 IPUMEHEHHE.

CrangapTHBIN JIEKTPOAHBIN MOTEHIIMA METAJLIA.

DNEKTPOXUMHUYECKUN Psii HAIPSDKEHUHM 3JIEMEHTOB.
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10. YpaBuenue HepHcTa s 37MEKTPOJHOTO MOTEHIMANa MeTalla W JUIsl MOTEHIHAaa
OKHCJIUTENBHO-BOCCTAHOBUTEIBHOTO AJIEKTPOJA.

11. Bausinue cpeabl W BHEIIHMX — YCIOBMW  HAa  HAIpaBJICHUE  OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKIUN U XapakTep oOpa3ymoIIUXCs MPOAYKTOB Ha MpUMEpe
MepMaHraHaTa Kajus U AuXpomara Kajusl.

BbINOJHUTH yIpasKHEHUS

1. OmnpenenuThb CTEIIEHb OKUCIICHHUS JIEMEHTOB B CICAYIONIUX COCTHMHCHUSX
Fe3(PO4)2 , KCIO3 ,Na2BsO7 , Pb(NO2)2, KaoCr.07 , NH4Cl, NaMnO7 , Ca(NOs3)z,
FePOy4, Bi2(S04)3.

2. Meronom nonypeakiuii moodpath ko3 dunuents B cneayronmx OBP:
Cl, + Br, + KOH — KCI +KBrOs; +H20
KMnOs + NO + HSOs — MnSOs + NO2 + KySOs4 +H20
Cr03 + NaNO3; + KOH — K.CrOs + NaNO; + H20
S + KOH — KoSO3 + KS + H0

8.2.3. TunoBble 3aJaHUsl PAKTHYECKUX 3aHATHI 10 HEOPTraHUYECKOMH
U OPTraHUYeCKOH XUMHUH

TEMA Ne 1: O6masi xapaKkTepucTHKA S-3J1eMEHTOB

ean 3ansaTHSA:
PaccMmoTpeTs cBOlcTBa BOAOPOAAa M €ro COCAMHEHUH, IIEIOYHBIX METAUIOB U S-
a5eMeHTOB || TpyIIbl U X COeAMHEHUH.

Bonpocs! nu1s1 06cyxeHus:

Mecto Bonopo/ia B IEPUOAUUECKON CUCTEME.

CoennHeHns BOAOPOJa C METANIaMU M HEMETaJJIaMu.

Bona u ee cBolicTBa. AHOMAJIMU BOMEI.

[Iepoxcua Bonopoia u €ro CBOMCTBA.

ITonoxxeHue S->1€MEHTOB-METAJUIOB B IIEPUOJIUYECKON CUCTEME, CTPOCHUE U pa3Mep
aTOMOB, PaCIIPOCTPAHEHHOCTh B IIPUPO/IE.

[Ilero4HbIE METAIUIBI U UX COCAUHEHUS, IIOJIyYEHUE CBOWCTBA.
Baxkneiimue coennHeHus: Oepuiuins U MarHus.

[Iler04HO3EMENBHBIE METAJUIBI, UX OKCHUJBI, THIPOKCUBI, COJIA

XKectkocts Bonbl. bruosiorndeckas poiap HaTpHs, Kalausl, MarHHs U KaJabLus.

AR A

© N

BbINOJHUTH YIPAKHEHUS:
1. HamwmcaTh BO3MOXKHBIC ypaBHCHHS PEAKIIUN pa3HBIX TUIIOB (HO HE MEHEE TPEX), C
MTOMOIIBIO KOTOPBIX MOYKHO MOJIYYUTH BOJOPO/I.
2. CocTaBbTe ypaBHECHHUS PEaKIUi, C TOMOIIBI0 KOTOPBIX MOYKHO OCYIIIECTBUTH
CITEYIOIINE TIPEBPAIICHHMS:
Ca - Ca0 — Ca(OH), — Ca(NO3), — CaCO3 — Ca(HCO3), — CO2
Na — NaOH — NaHCOs; — NaCO3 — NaSOs — NaCl — Na
Ca — CaH, — Ca(OH), —» Ca(HCO3), — CaCO3z — CaCl, — Caz(POas)2

TEMA Ne 2: O01asi XapaKTepUCTHKA H XapaKTepHble ocobennocTn d-31eMeHTOB

ean 3ansaTHUA:
Paccmotpets 0011yt0 Xapakrepuctuky d-ameMeHTOB. M3y4nTh CBO#CTBa OCHOBHBIX (-
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aneMeHToB |-VIII rpynn u ux coennHeHui.

BOHpOCLI AJIs oﬁcym}le}mﬂ:

1.

wmn

oo

10.

[Monoxxenre d-371eMEHTOB B MEPHOMMYECKON CHCTEME, CTPOCHHE M pa3Mep aTOMOB,
pacnpoCTpaHEHHOCTD B IIPUPOJIE.

®PuznuecKue CBOMCTBA.

CreneHu OKUCIICHHUS.

3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB MPOCTHIX BEIIECTB U COSANMHEHMI d-31eMEHTOB
B [IEpHOJaxX U IpyIIax.

d-DyieMeHTBI KaK KOMILIEKCO00pa30oBaTeliu.

CaoiicTBa Menu 1 ee coeinHeHN. KoMIiekcHble coemHeHns Meiu, cepedpa U IMHKA.
Coemunenus xpoma (III), xpomarsl u guxpomaTbl. OKHCIHTEIBHAs aKTUBHOCTH
coenunenuit xpoma (VI).

CoenuHeHus Maprasia, oomas XapakTepUCTHKa, CBOMCTBA OKCUIOB U THJIPOKCHIOB B
3aBUCHUMOCTH OT CTETIEHU OKUCIIEHUS JIEMEHTOB.

OxkucinurenbHas akTUBHOCTh IE€PMaHITaHATA Kajus B 3aBUCUMOCTHM OT KHUCJIOTHOCTH
cpensl. [Tpumeprsr OBP.

DNeMEHThI CEMEICTBA Xkee3a, CBOMCTBA IPOCTHIX BEIIECTB U UX COSAMHEHUH.

BpInoTHUTH yIpaKHEeHUs:
CocraBbTe ypaBHEHUS peakluil B3aUMOJEHCTBUS MEAU U IUHKA C KOHIIEHTPUPOBAHHOM
1 pa30aBIEHHOM a30THON KMCIOTON M KOHLIEHTPUPOBAHHON CEPHOI KUCIOTOH.
CocTaBbTe ypaBHECHUS peakui ruaposm3a cyiabdara menu (Il) u HuTparta nuHKa B
MOHHOW M MOJEKYyISIpHOU (opMe U yKa)kuTe pEaKlUHIO0 Cpeabl B pacTBOpax ITUX
COJICH.
Jnst kommekcubix coequaennii  Nas[Fe(CN)s], [Cu(NH3)4]Cl
yKa3zaTb KOMIUIEKCOOOpa3oBaTelb W JIMTaHAbl, KOOPJIMHALMOHHOE 4YHUCIO M 3apsj
KOMILIEKCOOOpa3oBareisi, BHEUIHIOIO U BHYTPEHHIO cdepbl M Ha3BaTh JaHHBIE
KOMIUIEKCHBIE coeHeHNs. Kak mpoTekaeT mpouecc JUCCOLUUAMU 3TUX KOMIUIEKCHBIX
coenuHeHuil B pactBope? Hamucate BbIpakeHHE ISl KOHCTAHThl HECTOMKOCTH
KOMIUIEKCHBIX MOHOB JIaHHBIX KOMIUIEKCHBIX COEIMHEHUH.
CocraBbTe ypaBHEHMsI pe€aKLUi, C IOMOIIBI0 KOTOPBIX MOYKHO OCYLIECTBUTH
CIIEyIOIME IPEBPAICHMUS:
Zn — ZnSOs — Zn(NOz)2 — Zn(OH), — K3[Zn(OH)s] — ZnCl;
Cu — Cu(NOs)2 — Cu(OH)? —» CuO — CuClz — Cu — CuSO4
Cu — CuSOs — Cu(OH)? — Cu(NO3)2 —» CuO — Cu
Fe — FeSOs — FexSO0s4)3 — Fe(OH); — Fe03 — Fe
Naz CrOs — Naz Cr207 — Cr2(SO4)3 — Cr(OH)s — K][Cr (OH)4]

MeTo10M 3JeKTPOHHOTO OailaHca WK MOJTypeakiuii moadepute KodhUIMEHTH B
cnenyronmx OBP:
KMnOs + KNO; + HSOs — MnSOs + KNO3 + K3SOs + H0
KoCr207 + KI + H2SOs — Cra(SO4)s + 2 + KoSOs4 + H20
MnO, + KOH + O — KoMnOs + H;O
CrCls +H0, + KOH — K»CrO4 + KCI + H20
KMnOs — MnO2 — MnCl, — MnS — MnSO4

TEMA Ne 3: O0uias XapakTepucTHKA P-3JIEMEHTOB

ean 3ansaTHUA:

PaccmoTpeTh 0OIIYI0 XapaKTepUCTHKY M CBOMCTBAa OCHOBHBIX p-3iaementoB |I-VII
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TPYIII U UX COCUHEHUN.

B()l'[pOCLI AJIs oﬁcym}le}mﬂ:

1. Tlonoxenue p-37€MEHTOB B MEPUOIUYECKON CUCTEME, CTPOCHUE U pa3Mep aTOMOB,
pacnpoCTpaHEHHOCTD B IIPUPOJIE.

2. Tanorenpl kak  okucautenw. [amoreHoBomopoabl.  Kucnopomconepxamue
COEIMHEHUS TAJIOTESHOB.

3. Kucnopox B mpupojie, 030H, OKCUIBI H THIPOKCHJIBI.

4. Cepa u ee COCUHECHHSI: CEPOBOJOPO/I, CYIb(MUIBI, OKCHIIbI, KHCIOTHI.

5. ABOT ¥ €ro CoeIMHEHHS: HUTPHUJIbI, aMMHAK, KHCJIOPOIHbBIC COCTMHECHUS a30Ta.

6. Cnenuduka B3anMOJICHCTBYS a30THOM KUCIIOTHI C METAJUIAMU U HEMETAJUIAM.

7. HwuTtpaTsl, uX TepMHUYECKas YCTOHYMBOCTh. bruosoruueckas poib a3ora.

8. AumnorpomnHsie Mmoaudukauu docdopa.

9. Xwumwnueckwue cBoiicTBa ¢pocdopa. DochuH.

10. ®ocdopusbie kucnotsl. PochaTsl, UX pACTBOPUMOCTD U THIPOIIU3.

BbInOJIHUTH yHIpaKHEHUS
MeTtoaom nonypeakuuii mogdepute kodhdunneHTs! B cnenywomux OBP:
Na;SO3 + KlO3 + H»SO4 — NaSOs + I + KySOs2 + H20
KMnOs + Nal + KOH —» I + KoMnOs + NaOH
S + KOH — KoSO; + KoS + H20
Cl, + I + KOH — KClI + KIO3 + H20

CocrtaBbTe ypaBHEHUS peaklil rUIponn3a cyab(puia KalbLus U THIPOCYIbpUTa Kalus
B MOJIEKYJISIPHOM ¥ HOHHOU (popMe. YKaKHUTE PEaKUIO CPE/IbL.
CocraBbTe ypaBHEHMsI pe€aKLUi, C IOMOIIBI0 KOTOPBIX MOYKHO OCYLIECTBUTH
CIIEAYIOIINE NPEBPALICHHUS:

SO, — NaSO3 — NaSOs — BaSOq4

HCI — Clo —» KClIO3s — KCI — HClI — AgCl

TEMA Ne 4: OcHOBHBIE KJIACChl OPraHUYeCKUX COCAUHEHHN I
(mpakTHueckoe 3aHsATHE, 2 yaca)

ean 3ansaTHUSA:

PaCCMOTpeTb KJ'IaCCI/I(I)I/IKaI_II/II-O N OCHOBHBIC KJIACChI OPraHUYICCKUX CO@HHHCHHﬁ, ux

CBOMCTBA. 3acaymarhk pedeparsl 10 OpPraHMYECKUM COSTUHEHUAM YIIIEPOAa.

Bonpocsl 1151 00cy:RI1eHUs:

1.
2.
3.

o

oo

OcHOBHBIE MOJIOKEHUS TEOPUU XUMHUYEeCKOro cTpoenust A.M. bytieposa.
Knaccudukanms opraHudeckux CoeuHEHUH.

ATKaHbI, TOMOJIOTHUECKUN Psifl, U30MEPUsS, HOMEHKIIATypa, CIIOCOOBI MOIYYSHUS U
XHMHYECKHE CBOMCTBA.

ATKeHBI, TOMOJIOTHUECKUN Psifl, U30MEPHs, HOMEHKIIATypa, CIIOCOOBI MOJIYYCHUS U
XHMHYECKHE CBOMCTBA.

ATKHUHBI, TOMOJOTHYECKUN PSi/I, U30MEPHUS, HOMEHKIIATypa, CIIOCOOBI MOTYYSHUS U
XHMHYECKHE CBOMCTBA.

AnkanueHsl, N30Mepusi, HOMEHKIIATypa, CIIOCOOBI MOJIyUYeHUsI U XUMUYECKUE CBOWCTBA.
ApomaThiecKue yrieBoa0pOo/Ibl, HOMCHKJIATypa, H30MEPHs, CIIOCOOBI MTOTYyUEHUS 1
XUMHUYECKHNE CBOMCTBA.

CrnupThl, H30MEPHs, HOMEHKJIATYypa, CIIOCOOBI TTOJIYICHHUS U XMMHUYECKHE CBOMCTBA.
DeHoIIBI, H30MEpHs, HOMEHKIIATypa, CIIOCOOBI OTyUeHUsI U XUMUYECKUE CBOMCTBA.
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10. Anbaeruzpl ¥ KETOHBI, H30MEpHsl, HOMEHKIIATypa, CIIOCOObI IMOIyUYeHHUS U XUMUYECKHE
CBOICTBA.

11. KapOoHOBBIE KUCIIOTHI, U30MEPUs, HOMEHKJIATYpa, CIIOCOOBI OJTYYCHUS U XUMHUYECKHUE
CBOICTBA.

12. CnoxHuble 3()UpBLH KUPBI, HOMEHKIJIATYpa, CIIOCOOBI OTYYECHUSI M XUMHUECKHUE
cBoiicTBa. MpLia.

13. YraeBozpl, Kiaccuukamnys, HOMEHKIATypa, CHOCOOBI MOTyYSHHUS U XUMHUYECKUE
CBOICTBA.

14. AMuHbI, U30MepHsl, HOMEHKJIATYpPa, CIIOCOOBI IIOJTYyYEHUS! 1 XUMUYECKHE CBOMCTBA.

15. AMMHOKHUCIIOTBI, U30MEpUsl, HOMEHKJIATYpPa, CIIOCOOBI OIYYEHUS M XUMUUYECKHE
cBoyicTBa. [IpupoHble aMMHOKHUCIIOTHI. benku.

16. BeicokomoneKynsipHble COeAMHEHMs], KilacCU(UKaLUs, CIIOCOObI MOJIy4eHHMsI, CTPOCHUE
MOJIEKYJI, CBOMCTBA.

8.3. [IpuMepsbl TeCTOBBIX 3aIaHN JAJI51 KOHTPOJISI 3HAHMI
Buibepume ooun npasunvusiii omeem

Oo0mrass xuMus

Morekyia Kakoro U3 BeIeCTB HUMEEeT HauboJIbLIyIo Maccy?

1) okcun yraepona (1V);

2) okcup azora (1);

3) okcun cepsl (1V);

4) ceneHOBOIOPOI.

[IpuBeaute no nBa npuMepa: a) CpeJHUX, 0) KUCIIBIX, B) OCHOBHBIX COJIEH:
1) a) Na2SO0s4, K2COs3; 6) NaH2PO4, Ba(HS)2; B) [Cu(OH)]2COs, AI(OH):Cl,
2) a) FeS04, Caz(POa4)2; 6) K2SiO3, NaHSOs3; 8) Co(OH)CI, Fe(OH)Br;

3) a) LiClO4, Ba(NOs3)2; 6) KHCO3s, CaSO4; B) Na[AI(OH)4], Zn(OH)NOs;
4) a) KCI, AgNOs; 6) KHCOs, NH4Cl; B) [Fe(OH)]2SO3, Cr(OH)SOa4.
Kakoe siBieHre CBUAETENBCTBYET O TOM, UTO ATOM UMEET CIIOKHOE CTpOECHUE?
1) 21eKTpONPOBOIHOCTb;

2) palOaKTUBHOCTH;

3) cBoOMCTBA HJleaTbHBIX Ta30B;

4) nudpdysus.

B nopsike Bo3pacTaHUsl aTOMHOTO painyca XMMHUYECKHE DJIEMEHTHI PACIIONIOKEHBI B PAIY:
1)Be, B, C, N;

2) Rb, K, Na, Li;

3)0, S, Se, Te;

4) Mg, Al, Si, P.

MossipHas Macca SKBHBaJieHTa cynbdara sxenesa (I1) paBHa:

1) 50,7;

2) 76,0;

3) 152;

4) 304.

B kakux emuHUIaX n3Mepsiercs: Gpu3nveckas BEINIHHA — KOJTHYECTBO BEIecTBa?
1) rpamwm;

2) r/mMonb;

3) MonB;

4) MOJIB/T.

I'mapoxcokap6onar menu (1) mpencrasnser co0oii:

1) HepacTBOpHUMOE B BOJI€ OCHOBAHHUE;

2) KHCIYIO COJb;
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3) OCHOBHYIO COJIb;
4) HepaCTBOPUMYIO B BOJIE CPEIHIOIO COJIb.
8. Umcno HecniapeHHBIX 3JEKTPOHOB B aTOME MBIIIbSIKA B HEBO30YKIEHHOM COCTOSIHUU:
1) 1;
2) 2;
3) 3;
4) 4.
9. B psny snementoB Cs — Rb — K — Na — Li yBenuuuBaeTcs:
1) aToMHBIi1 HOMED;
2) aTOMHBIHN paJInycC;
3) 4MCII0 BAJIEHTHBIX 3JIEKTPOHOB;
4) 31eKTPOOTPULIATEIILHOCTb.
10. Omnpenenure GakTOp SKBUBAJICHTHOCTH XJIOPA B €T0 BHICIIIEM OKCHJIE:
1) 1,
2) 1/3;
3) 1/5;
4) 1/7.
11. He npuberas k pacueram, olnpeieinuTe, B KAKOM COeAMHEHUH MaccoBasi JA0JIs XkKele3a
Oosp1e:
1) Fe20s3;
2) FeO;
3) Fe30q;
4) FeO:s.
12. TerparuapokcoalrOMUHAT HATPUs MPEACTaBIAET COOOM:
1) HepacTBOpHUMOE B BOJIE OCHOBAHMUE;
2) KHUCIYIO COJIb;
3) 4YeThIPEXOCHOBHYIO KHCIIOTY;
4) pacTBOPUMYIO B BOJIE KOMIUIEKCHYIO COJIb.
13. Yewm OTIMYAIOTCS aTOMBI IBYX U30TOTIOB OJTHOTO M TOTO XK€ dIeMeHTa?
1) uncnomM HEHTPOHOB;
2) 3apsiioM sAIpa;
3) 4KCIIOM 3JIEKTPOHOB;
4) Hu4em.
14. B psny »1€MeHTOB: a30T — KHCIOPOJ — (HTOp yBEINUUBAETCS:
1) aToMHBII1 paauyc;
2) 4KCII0 HECTIAPEHHBIX IEKTPOHOB B aTOME;
3) 4KCII0 S-31EKTPOHOB B ATOME;
4) 31eKTPOOTPHULIATEILHOCTb.
15. B oanoit noarpynne nepuoauueckoit cucreMsl [I.1. MenaeneeBa pacrnonoxeHsl:
1) UMHK, KaJMHi, PTYTh;
2) UMHK, TaJUIMH, TepMaHUii;
3) KaJbIWH, [IMHK, KaIMUK;
4) Menb, IMHK, TAJTHH.
16. KonuuecTBo BeecTBa cynbhaTa aqroMuHus Maccoit 17,1 T paBHo:
1) 0,01 moms;
2) 0,05 moub;
3) 0,1 moup;
4) 0,5 Mob.
17. JIns kaueCTBEHHOr0 OOHAPY)KEHUS KUCIIOT U LIEJIOUEH UCIOIb3YIOT HHAUKATOPHI IaKMyC U
Memun08blll opandicesvili. Kakyro OKpacky UMEIOT 3T WHAMKATOPHI: a) B KUCIIOH, 0) B
LIEJIOYHOM cpene?
1) a) makMyc — KpacHbIN, METUJIOPAHK — KPAaCHBIN; 0) TaKMyC — CHHHI, METUIIOPaHXK —
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JKEJITHIH;
2) a) TaKMyC — KpacHBIN, METUJIOPAHK — CHHHI; 0) JTJAaKMYC — KEIThIH, METUIIOPAHK —

KpPAaCHBIN;

3) a) JJaKMyC — CHHUM, METUJIOPAHIK — JKEITHIN; 0) JJAaKMYC — KpaCHBIH, METUIIOPAHK —
JKCIITHIH;

4) a) mTaKMycC — CUHHI, METUJIOPAHXK — KPACHBIH; 0) JJAKMYC — KpaCHBIN, METUIIOPAHK —
KpPAaCHBIN.

18. Ha TperpeM 3HEpreTUUECKOM YPOBHE UMEETCS MO 8 AIEKTPOHOB Y KaXKI0M U3 YacTHIIL:
1) Na*u Ar;
2) S*u Ar;
3) F u Ne;
4) Mg*u S.
19. Kakoe KBaHTOBOE YMCIIO XapaKTEPHU3yeT pa3Mep MIEKTPOHHOTO obaka?
1)n;
2) I;
3) m;
4)s.
20. HaubGonee BrIpakeHbI METAJUIMUECKHE CBOMCTBA V:
1) Hatpus;
2) Maruus;
3) pyounus;
4) KanbIusl.
21. Kakoiif THII XUMHUYECKOU CBSI3U B MOJICKYJIE BOIOpoaa?
1) BogopoaHas;
2) KOBaJICHTHAsI MOJISIpHAs;
3) 1OHOPHO-AKIIETITOPHAS;
4) KoBaJIEHTHAsI HETIOJIIpHasl.
22. CKOJBKO 3JIEKTPOHOB Y4acTBYIOT B 00pa30BaHUU XUMHUECKUX CBsA3EH B MOJIEKYJIe
ammuaka?
1) 8;
2) 6;
3) 10;
4) 2.
23. BeiOepute mapy MoJeKyJ, BCe CBSI3U B KOTOPBIX — KOBAJICHTHBIE:
1) XJopux HaTPHsI U XJIOPOBOIOPOTHAS KHCIIOTA;
2) 6poM u xjo0puj Oapus;
3) xJIopuJ aMMOHUS U BOJA;
4) oxcun cepsl (1V) u azor.
24. XwuMmudeckas CBS3b B OpOMUJIC KU
1) xoBaneHTHas MospHas;
2) KOBaJIeHTHas HEMOJspHAs;
3) noHHasi;
4) metaminueckas.
25. 3anuce «0,5 M pactBop K2COz3» o3Hauaer, uto:
1) 8 100 r pactBopa comepxurtcs 0,5 r K2COg;
2) B 1 1 pactBopa coaepxurcs 0,5 moab K2COs;
3) B 1 1 pactBOpa comepxutcs 1 mosb K2COs;
4) B 100 mu1 pactBopa coaepxutcs 0,5 r K2COs.
26. B 5 12 M pacTBOpa COAEPKUTCS PACTBOPSHHOTO BEIIECTBA!
1) 10 mons;
2) 5 Mo,
3) 2 moub;
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4) 4 moub.
27. MonspHas KOHIICHTPAIUsl SKBUBAJICHTA BEIIECTBA — 3TO KOJMYECTBO MOJIb SKBHBAJICHTOB
PacTBOPEHHOI'O BEIIECTBA B:
1) 100 r pactBopa;
2) 1 1 pacTBOpUTENS;
3) 1 npactBOpa;
4) 1 xr pactBopuTEIS.
28. Turp mokassIBaeT, CKOJBKO:
1) rpamMMoOB BeliecTBa CoiepKUTCS B 1 J1 pacTBOpa;
2) TpaMMOB BEIIECTBA COJCPKHUTCS B 1 MII pacTBOpa;
3) rpamMMOB BEILECTBA COAEPKUTCS B 1 KT pacTBOPUTEIS;
4) MoJIb BelIecTBa COACPKUTCS B 1 11 pacTBOpa.
29. DNEKTPOIMTHI — 3TO BEIIECTBA, KOTOPHIE:
1) IPOBOAST IIEKTPHUUECKHU TOK;
2) pacTBOpPUMBI B BOJIE;
3) HEe pacTBOPUMBI B OPraHUYECKUX PACTBOPUTEIINX;
4) mucCcOMUPYIOT B paCTBOPE WM B PACILJIaBE HA HOHBI.
30. CreneHp QUCCOLUAIIUNA — DTO:
1) oTHOIICHUE KOJIMYECTBA PACTBOPEHHOT'O BEIIECTBA K 00IIEMY KOJIMYECTBY BEIIECTB B
pacrtBope;
2) OTpULIATENIbHBIN JIorapr(M KOHIIEHTPAIIMH KATHOHOB B PaCTBOPE;
3) OTHOIIICHHE YHUCIIa MOJIEKYJI, PACTIABIINXCS Ha HOHBI, K OOIIEMY YUCITY MOJIEKYJT
pPacTBOPEHHOTO BEIIIECTBA,
4) 9UCI0 TUAPATHPOBAHHBIX MOJIEKYIT JICKTPOJIHTA.
31. Ompenenute, Kakue peakIud HEBO3MOKHO OCYIIECTBUTE:
1) 2KNOs3 + CuSO4 = Cu(NOz)2 + K2SOyq;
2) HC1 + NaOH = NaCl + H20;
3) Naz2S + ZnCl2 = ZnS + 2NaCl;
4) Ca(NOz3)2 + Na,CO3 = CaCOs3 + 2NaNOs.
32. Kparkoe nonHoe ypapHenne Cu?* + S — CuUS| COOTBETCTBYET PEaKINH MEXKIY:
1) Cu (OH)2 u H2S;
2) CuCl; u NazS;
3) Cu3(PO4)2 1 NazS;
4) CuClz u HzS.
33. Ykaxure THI THOPUAN3AINN ATOMHBIX OPOUTAICH IEHTPATLHOTO HOHA B
komriekcHoM coenuHenuun [Ni(NHz)s] Bra:
1) sp’;
2) sp;
3) dsp?;
4) d?sp.
34. Komrmekcoobpa3oBareib — 3TO:
1) noH, 3aHUMAIOIUI [IEHTPATBHOE MECTO, SIBISFOIIUNICS aKIIETITOPOM
ANEKTPOHHBIX IMap;
2) OTpHUIIATENbHO-3aPSKEHHBIN HOH, SBIISIOIIUNACS JOHOPOM 3JIEKTPOHHBIX Tap;
3) TonbKo d-371eMEHTBI, JOHOPBI AIEKTPOHHBIX Map;
4) TONBKO P-3JI€MEHTHI, aKIIETITOPHI JIEKTPOHHBIX Tap.
35. JIeHTaTHOCTH — 3TO:
1) urcno cBsi3eit MeX Ty KOMILTIEKCOOOpa3oBaTeaeM U JTUTaHaMHu;
2) 4HCII0 SIEKTPOHOAOHOPHBIX aTOMOB B JIUTAH/IC;
3) 4uCIIO 3IEKTPOHOOHOPHBIX aTOMOB B KOMILJIEKCOOOpa3oBarene;
4) 9HCII0 STEKTPOHOAKIIENITOPHBIX aTOMOB B KOMITIEKCOOOpa3oBaTele.
36. Uemy paBHa CTeleHb OKUCIICHUS HOHA-KOMILIeKcooOpa3oBareist B Mosiekyiie Ko[PtClg]?



1) +3;

2) +4;

3) +2;

4) +6.
37. Beibepute npaBuiibHOE Ha3zBaHue KomiuiekcHoMY coenuHennto [Co(NHz)3(H20)2 (CN)]
Bra:

1) nubpomormanoauakBarpuamMmmuakodansra (111);

2) 6pomu nuaHoauakBaTpuammuakooansTa (11);

3) Opomu maHoguakBarpuaMMutkooasbTa (11);

4) nnanoauakBaTprammuakooansTat (111) 6poma.
38. Ompenenure reomerpuro komiiekca Nag [FeBre]:

1) Terpasup;

2) oKTa’dp;

3) kBajapar;

4) nuHeliHas.
39. Kak moskHO paspymuth komiieke [Ag(NHz)2] Cl:

a) nodaButb HNO3z; 6) no6aButh NaOH; B) 106aButh NaCl; r) no6asuts K.

1) a,r;

2) a,0;

3) 0,B;

4) B,I.
40. TI'emorno6uH — 3710:

1) cHoXkHEIH 6ENoK, Coep KaIIHil XeIaTHBIH MaKpOLHKI reM ¢ Fe?*;

2) xuciblii OeNoK, cofepxKalnuii HeOETKOBYIO YaCTh — I'eM C Fed*:

3) TpancnopTHas (popma KHCIOpOa, COAEPIKaIas aToM )Kelie3a B HEHTpaIbHOM

COCTOSIHUY;

4) pesepBHas popMa KHCIOPOJIa, COIEpKAIasi aTOM Keje3a B CTENeHU OKUCTIeHUs 2.

41. Kaxkoil 3aK0H OTpaXkaeT CBsI3b MKy pabOTOMN, TEMJIOTONW U BHYTPEHHEN SHEeprueit
CUCTEMBI?

6. 1) BTOpOI 3aKOH TEPMOJIMHAMMKH;

7. 2) 3akoH ['ecca;

8. 3) mepBblii 3aKOH TEPMOANHAMUKHY;

9. 4) 3axon Banat-T'odda.
42. CranmapTHbIE YCIOBHS B TEPMOJUHAMHUKE — 3TO

1) naBnenme 1 ar™ u Temmnepatypa 0°C;

2) nasnenue 101,3 xIla u Temneparypa 298 K;

3) nmaenenue 1 atm u Temneparypa 273 K;

4) nasnenue 101,3 xITa n Temneparypa 0°C.
43. Kaxkue nporiecchl Ha3bIBAIOT 3K30TEPMUICCKIUMU?

1) nns xoropeix AH oTpHnatensHo;

2) st KoTophix AG oTpHUIaTeIbHO;

3) ans kotopeix AH MOJI0XKUTENBHO;

4) it KOTOPBIX AS TTOJIOKUTETHHO.
44. WV30mupoBaHHOW CUCTEMOW HA3BIBAIOT TAKYIO CHCTEMY, KOTOpast

1) He 0OOMEHMBAETCS C OKPYIKAIOIIEH CPEI0 HH BEIIECTBOM, HU SHEPTHEH;

2) oOMeHHuBaeTcs ¢ OKpY»Karollei cpeioil U BEIeCTBOM, U SHEPTHEH;

3) oOMeHHMBAETCs C OKPYIKAIOIIEH CPeIor SHEPTHEN, HO He 0OMEHHBAETCS BEIIECTBOM;

4) oOMeHHuBaeTcs ¢ OKpYXKarollel cpeioi BelecTBOM, HO He 0OMEHUBAETCS YHEPTUEH.
45. Kpurepuem caMONpON3BOIbHBIX U PABHOBECHBIX MTPOLIECCOB B HEU30JIMPOBAHHBIX
CUCTEMaXx B YCJIOBHSIX MOCTOSHCTBA T U p sIBISETCS

1) sHTaNBIUs Mpolecca;

2) BHYTpEHHSS HEPIUS;
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3) sHTpomnu mpouecca;
4) sueprus ['u60ca.
46. TepmoamHamMuyeckas BeposTHOCTH cucteMbl W — 310
1) 4uCIO MUKPOCOCTOSIHUN CUCTEMBI, IPU TOMOIIM KOTOPBIX peaanu3yercs JaHHOe
MaKpOCOCTOSIHUE;
2) 4KCI0 MAKPOCOCTOSIHUI CUCTEMBI, IIPU MOMOIIHM KOTOPBIX PeaTu3yeTcs JaHHOe
MHUKPOCOCTOSIHUE;
3) YHUCIIO YacTHUIl CUCTEMBI, YYaCTBYIOLIUX B [lepe/iade SHEPTuu;
4) of1Iee 9YMCI0 BCEX YaCTHUI] CUCTEMBI.
47. B xakoM COOTHOIICHHH HAaXOSATCS SHTPOIIUU TPEX arperaTHbIX COCTOSHUNA OJTHOTO
BEIIECTBA: rasa,
KHUJKOCTH, TBEPJOTO Teia
1) S(r) > S(x) > S(n);
2) S(r) > S(x) > S(n);
3) S(x) >S(r) > S(n);
4) arperaTHO€ COCTOSIHHE HE BJIMSET HA 3HAUCHUE YHTPOIHH.
48. KoncraHTy paBHOBecHs peakunu Kp MOXHO BBIYHCIHUTH U3 yPaBHEHUS
1) AG® = RTInK,;
2) AH® = RTInK,;
3) AG’ = RTInK,;
4) AU° = RTInK,.
49. HWneanbHbIC PACTBOPHI — 3TO
1) cucremsl, 00pa3yrolme B pe3ysibTaTe CaMOIIPOU3BOIBLHOTO pacTIpeIeICHUS
PacTBOPEHHOTO BELIECTBA B PACTBOPUTEIIE;
2) cucTeMBbl, B IIporiecce 00pa3oBaHUs KOTOPBIX OTCYTCTBYIOT TEIUIOBBIC M 0ObEMHBIE
3 deKTHI;
3) cucreMsl, B mpoiiecce 00pa3oBaHUs KOTOPHIX BBIJEISETCS WM  TOTJIONIACTCS
TEeIIoTa;
4) cucremsl, B Ipoliecce 00pa3oBaHUsl KOTOPHIX BBIJIEISETCS MU TOTIIOMIAETCS
TEIUIOTa U U3MEHSETCSI 00BEM.
50. VYpasuenue Bant-I'odda st pacuera 0cMOTHUECKOTO JaBJICHUS PACTBOPOB AJICKTPOJIUTOB
1) ©m = ¢ RT;
2) m=1i-c-RT;
3) m=i-o-RT,
4) n=E- Cm .
51. He nmonBepraercs ruipoiau3y
1) amerat aTrOMUHUS;
2) ¢ocdat HaTpus;
3) xmopun xenesa (111);
4) voaua Kaius.
52. Tlpu ciiiBaHWM BOAHBIX PaCTBOPOB XJIOPH/IA AFOMUHIS U KapOOHATa HATPHUs
1) obpa3zyercst 0caioK U BBIAETSETCS T'a3;
2) obOpasyercs 0caZloK, HO Ta3 HE BBIACISICTCS;
3) BbLAENSETCSA Ta3, HO 0CAJIOK HE 00pazyercs;
4) He MPOWCXOJNUT HUKAKUX BUIANMBIX H3MCHCHH.
53. BenuumnHoH, XapaKkTepu3yoIei TUCCOIUAINIO U HE 3aBUCAIIECH OT KOHLIEHTPALH
pacTBopa, sIBISIETCS
1) xKoHCTaHTa THIIPOIH3a;
2) MOHHOE MPOU3BEICHHUE BObI;
3) OTHOIIEHHE KOJIMYECTBA PACTBOPEHHOT'O 3JIEKTPOJIUTA K 00IIeH Macce pacTBOpa;
4) KOHCTaHTa IUCCOIUAITUH.
54. KucinoTHOCTh (OCHOBHOCTB) paCTBOPOB IMPUHSATO BBIPAYKATh YEPE3 BOJLOPOIHBIN
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nokasarens (pH), paccunTreiBaeMslii mo dhopmyie

55.

56.

S7.

58.

59.

60.

1) pH=1g [H];
2) pH = Ig [H'];
3) pH=-Ig [OHT;
4) pH=-In[OH].
CornacHo NPOTOJUTUYECKON TEOPUHU KUCIOTA — ATO:
1) DOHOpP TUIIPOKCUI-HOHOB;
2) akuenrtop NpOTOHOB;
3) JIOHOpP MPOTOHOB;
4) akuentop ruApOKCH]I-MOHOB.
Crenens auccouuanun CH3COOH mensblie B pactBope:
1) 0,1 M;
2) 0,01 M;
3) 0,001 M;
4) 0,0001 M.
OxucnuTenb — 3T0 aTOM, MOJIEKYJIa UM UOH, KOTOPBIi
1) yBenu4MBaeT CBOIO CTEIIEHb OKUCIICHMUS;
2) npUHHMMAET 3JIEKTPOHBI;
3) okucnsiercs;
4) oTmaeT cBOM 3JEKTPOHBI.
[lepmaHraHat Kajus B HIEJTIOYHON Cpe/ie BOCCTAHABIMBACTCS 10
1) MaHraHaT-uoHa;
2) oxcuna mapranna (1);
3) okcuma mapranna (1V);
4) xatuona Mn?*,
Crenenb okucienus xjaopa B KClIO3 pasna:
1) +1;
2) +3;
3) +5;
4) +7.
Ykazarp BEIIECTBO, KOTOPOE SBISIETCS] CHIIBHBIM BOCCTAHOBHUTEIIEM:
1) NagS;
2) NazSOq;
3) NaOH,;
4) NacCl.
Heoprannyeckasi u opranuyeckasi XuMust

1. Kak Bogopoa, Tak 1 XJI0p, B3aUMOIEHCTBYIOT C

1) Bopoif;

2) aMMHaKOM;

3) THAPOKCHUIOM KaJbITUs;

4) MeTaJUTMYECKHM KaJIbI[HEM.

B peakuun

CrCls + H20, + KOH — K:CrO4 + NaCl + H20
YHCIIO 3JIEKTPOHOB, IPUHATHIX OKUCIUTEIEM, PABHO

1) 2

2) 3;

3) 4

4) 6.

Kakoii 13 MeTaioB He BBITECHSIET BOJOPO/ U3 Pa30aBICHHON CEPHOM KUCIOTHI?
1) xene3o;

2) xpowm;
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3) wMenp;

4) IHUHK.

HepacTtBopumast cons 00pasyercs Ipu B3auMoICHCTBUN
1) pacTBOpPOB rHAPOKCHU]IA KaTHs U CEPHON KUCIIOTHI;
2) oxcuaa meau (1I) u a30THON KHUCIIOTHI;

3) pacTBOpPOB HUTpaTa MarHUs M COJSIHON KUCIIOTHI,
4) pacTBOpa r'MJIpOKCHIA KaJbLUs U YTIEKHUCIOro rasa.
[Ipu paznokeHuu HUTpaTa KaJns BbIAEIAETCS

1) xucinopon;

2) oxcup azota(ll);

3) oxcup azota (IV);

4) OKCHJ KaJus.

CynbhuT HaTpUs B BOZHOM PAaCTBOPE THIPOIHU3YETCS
1) mo xaTuoHy;

2) 1O aHUOHY;

3) 1O KaTUOHY U AHHUOHY;

4) TuapONMU3y HE MOJBEPraeTcs.

C Bopoii 6e3 HarpeBaHusl pearupyer

1) uuHK;

2) Menp;

3) xene3o;

4) nuTHil.

HelitpansHas cpena B pacTBope

1) xapOoHara HaTpus;

2) HUTpaTa aJlOMUHUS;

3) OpomMupaa Kamus;

4) amerara KaJaus.

9. B xauecTBe aHHMOHOB TOJIbKO HOHBI OH™ O6p8.3y}OTC$I IIpu aucconrann

10.

11.

12.

13.

1) CH3OH;
2) Zn(OH)Br;
3) NaOH;
4) CH3COOH.
Oxkcu1 KabIHs B3aUMOJIEHCTBYET C KaXKIbIM M3 TPEX BEIECTB
1) xucnopon, Boaa, CepHast KHCIOTa;
2) coJistHas KUCTOTa, YIJIEKUCIIBIN Ta3, BOJA,
3) okcun maruus, okcua cepsl (IV), aMmuak;
4) kene3o0, a30THAs KUCI0Ta, okcu pochopa (V).
['uapokcu HaTpUs HE pearupyer ¢
1) rugpoKCHUIOM aTIOMUHUS;
2) OKCHIIOM IIMHKAa;
3) CepHOU KUCIOTOM;
4) okcumom Gapws.
[Ipu B3aumoneictBun H202 ¢ mepMaHraHaToMm Kaiusi B IPUCYTCTBHM CEPHON KHUCIOTBI
00pa3yroTcs cleAyIolIre BEIecTBa:
1) MnSOs + K3SOs + HO +02;
2) MnO + KSOs + HO0 +02;
3) MnO2 + KOH + HO + O2;
4) H20, He pearupyer ¢ IepMaHTaHATOM KaJusl B MPUCYTCTBUU CEPHOM KUCIIOTHI.
Bonopon He B3aMMOAEHCTBYET C
1) xuciopoaom;
2) aMMHaKoM;
3) kanbIuem;
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23. Tlpu B3auMoelCTBUM PAacTBOPA MIEPMaHTaHATa KaJIMs B CEPHOKUCIION CpeJie C HUTPUTOM

4) cepoil.
[lepokcun Bonopoaa
1) sBisieTcs KMCIOTON CpeaHEN CUIIBL;
2) TpOSBISET OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO IBOMCTBEHHOCTH;
3) mposBisieT am(pOoTepHBIE CBONUCTBA,
4) TposBISAET TOJBKO OKUCIUTEIbHBIE CBOMCTBA.
KucnotHbiM sBiIsIETCA OKCUA:
1) Cr0s;
2) CuO;
3) CrOg;
4) MnO:..
XpoMar Kaaus:
1) sBisieTCA OKUCIUTETIEM;
2) sBISETCS BOCCTAHOBHUTEIEM;
3) NposIBIISIET OKUCIUTEIbHO-BOCCTAHOBUTEIbHYIO IBOMCTBEHHOCTD;
4) He pacTBOPHUM B BOJIE.
B peakuuu: CrCls + H0O, + KOH — KyCrOs + NaCl
YHCIIO JIEKTPOHOB, OT/IaHHBIX BOCCTAHOBUTENIEM, PABHO:
1) 2;
2) 3;
3 4
4) 6.
st oOHapy»keHust KaTuoHoOB F
1) xiopumom Kamus;
2) THOIIMAaHATOM AMMOHHSI;
3) THIPOKCUIOM Kalus;
4) nepMaHIraHaTOM KaJlUs.
[Tpu OOBIYHBIX YCIOBHUSAX JKEJIE30 BCTYMAET B PEAKIUIO C:
1) cepoi;
2) KOHIIEHTPUPOBAHHOM CEpHOU KHUCIIOTOI;
3) pacTBOpPOM HUTpaTa IIMHKA;
4) pactBopom HuTparta meau (II).
Cepebpo He pacTBOpsIETCS:
1) B pa30aBIECHHOM BOJHOM PacTBOPE CEPHOM KUCIOTHI;
2) B pa30aBIIECHHOM BOJHOM PAacTBOPE a30THOM KUCIIOTHI;
3) B KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTE;
4) B KOHIIEHTPUPOBAHHOMN CEpHON KHUCIIOTE.

e3* HCIIONB3YIOT PEaKIHuIo C:

VKaxute CTeleHb OKUCICHUS U KOOPAWMHAIUOHHOC YHUCJIO KOMHJ’ICKCOO6p8.30BaTCJ'I$I B

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

2) +3; 2;

3) +2; 4

4) +3; 6.

Kaxkoii koMIUIeKC He IMeeT ePBUYHON TUCCOIUAIAN?
1) K [PtCle];

2) [Zn(NH3)4] Cly;

3) [Cr(NH3)3 Clz];

4) NHz [Ag(CN)].

HaTpus:

1) Bemagaet Oypblii OCa/IOK;
2) pactBOp oOecIBEeUnBaLTCS;

+ H»O
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3) mosiBiseTCs 3€JeHasi OKpacKa;
4) peakius He MPOTEKAET.
24. Kaxoii anement |V neproia uMeeT MaKCHMalTbHOE YUCIIO HECTIAPEHHBIX 3JIEKTPOHOB?
1) mens;
2) Mapraseri;
3) xpowm;
4) xene3o.
25. B kakoii cpenie AMXpomaT-HOH MEePEX0IUT B XpOMaT-uOH?
1) HeilTpanbHOI;
2) KHUCIOW;
3) 1IeNIOYHOM;
4) Takas peakiiis HEBO3MOXKHA.
26. byrteH-1 siBisieTcst CTPYKTYPHBIM H30MEPOM
1) Oyrana
2) 1umKIo0yTaHa
3) Oyruna
4) OyraaueHa
27. B cootBercTBUHU ¢ IpaBUiioM MapKOBHUKOBA MpUCOEIMHEHUE OPOMOBOIOpOAA K 2-
METHJIIPOTICHY MTPUBOINT K 00pa30BaHUIO
1) 2-mertmi-1-6poMmporeHa
2) 2-merwmi-1-OGpomiporniana
3) 2-MeTHi-2-0poMIIpoIaH
4) 2-metui-2-0poMIporieHa
28. B cxeme npeppamennii CoHsBr — X — CoHsOC2Hs BemiectBoM «X» sSBIISIETCS
1) CoHs
2) C2Hs-CoHs
3) CHsCHO
4) CoHsOH
29. C 3THHOM MOXET B3aMMO/ICHCTBOBATH
1) wmeran
2) BOIa
3) osTHIanerar
4) asor
30. M3omepamu ABISAIOTCS
1) Oen3o0x 1 TONYOI
2) TPOMAHOJ U MPOMAHOBAsK KUCIOTA
3) 3TaHOJI U TUMETHIIOBBIH up
4) sTaHON U (eHon
31. T'omonoramu SIBIISTFOTCS
1) OGeH30:1 U TOITYOI
2) TPOMAHOJ U MPOMAHOBAsT KUCIOTA
3) DTaHOJI M TUMETHIIOBBIH pup
4) srtaHoN U GeHOT
32. Tlpu okucnenuu 3tanona okcuaom menu (I1) mpu narpeBanuu o6pasyercs
1) ykcycHas Kuciora
2) oxcun yriepoaa (IV) u Bona
3) STHICHTIMKOJIb
4) yKCYCHBIN aJIbJICTU I
33. Cnoxnblii 23¢up oOpa3yeTcst IpH B3aUMOJICHCTBHH TIUITMHA C
1) KOH
2) C>HsOH
3) HBr



34.

35.

36.

37.

38.

39.

40.

4)

H2S04

MeTwidTHIIaMUH B3aUMO/JICUCTBYET C

1)
2)
3)
4)

3TaHOM
THAPOKCHIOM KaJIUS
OcH30JI0M
OpOMOBOJOPOTHON KHCIIOTOM

PaCTBOp NepmMaHraHara Kajiugd 06GCHBC‘{I/IBa€TC$I KaXXJIbIM U3 IBYX BCIHICCTB

1)
2)
3)
4)

LMKJIONEHTAaH U METaH
6en3on u Oyran
nporeH u Oyraauen-1,3
OyTHH-2 1 U300yTaH

BYTaHOBYIO KHUCJIOTY MOKHO ITOJIYYHUTDH B3aHMOﬂeﬁCTBHeM

1)
2)
3)
4)

OyTaHaJs U BOJIOpOAA
OyTaHOJIa ¥ CEPHOI KHCIIOTHI
OyTaHaJsI ¥ KACIOPO/Ia
OyTHIJIEHA U BOJIBI

B cxeme npespamennit CeHs-CHs — X — CsHs-COONa coenunenneM «X» sBIsETCS

1)
2)
3)
4)

CeHe
CsHs-OH
CeHs5-COOH
CsHs-CHO

MeTtaH MOXHO IOJIYYUTD B PE3YJIbTATC B3aUMOICUCTBUS

1)
2)
3)
4)

CH3COONa ¢ NaOH
CH30H ¢ HCI
CHsCl ¢ Na

CH30H ¢ Na

AHWIIUH B3aUMOJICHCTBYET C

1)
2)
3)
4)

THUAPOKCUIOM HATpHs
OpoMHOI BOIOM
TOJIYOJIOM

MECTaHOM

@DeHOo pearupyer ¢

1)
2)
3)
4)

OeH30J10M
TUAPOKCHIOM HATPHUS
XJIOPOBOIOPOIOM
okcunoM yriepoaa (1V)

8.4. Bonnpocsl Kk 3k3aMeHy O JUCHHUILINHE « XHMUS»

OcHOBHbIE TIOHSATHSL W 3aKOHBl OOIIEH W HEOpraHM4YecKoM XUMHUU. ATOMHO-
MOJIEKYJISIPHOE yd€HHE. 3aKOHBI COXPAHEHHUs MAacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa,
KpPaTHBIX OTHOIIEHUI. DIIEMEHT, IPOCTHIE U CIIOKHBIE BEIIECTBA, SBJICHHUE AJUIOTPOITNN.
OTtHocuTenbHAs aTOMHAs Macca 3yeMeHTa. Moub u MosisipHast macca. Yuciio ABoraapo.
l'azoBble 3akoHbl. MounspHblii 00beM raza. HopmanbHble yciioBus. YpaBHEHUE
MenneneeBa-Knaneiipona. OTHOCHTeNbHAS TNIOTHOCTH Ta30B. OObEeMHast 10JIs.
DKBUBAJIEHT, (JaKTOP 3KBUBAJIEHTHOCTH, KOJMYECTBO BEIIECTBA SKBUBAJIIEHTA, MOJISIPHAS
Macca JKBUBAJICHTA U €€ PacyeT, 3aKOH JKBUBAJICHTOB.

Crpoenne aroma. OTKpBITHA, CBUAETEIBCTBYIOIIUE O CIOKHOM CTPOEHUHM aToMa.
SAnepunas monens aroma Pesepdopna.

KBanToBass Teopusi cBera. CTpoeHHe »dJIEKTPOHHOW o000y0uKM aroma 1o bopy.
OcHOBHBIE TIpe/ICTaBICHUSI KBAHTOBOM MeXaHuKU. BoiHoBas GpyHKIuS.
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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.

31.
32.

KBanToBbI€ uncna.

[Tepuonuueckuii 3aKoH U neproandeckas cucrteMa snemenToB .M. Meneneena.
Pasmepst aTtoMOB © HMOHOB. DHeprusi wuoHu3anuu. CpoACTBO K  BJIEKTPOHY.
DnekTpooTpuuareabHOoCTh. [lepuoanueckuil XxapakTep HW3MEHEHHsS CBOWCTB aTOMOB
3JIEMEHTOB U UX COCIMHEHUN.

DNEeKTpoHHasl CTPYKTypa aTOMOB M NEPUOAMYECKAsl cUcTeMa 3JIeMEeHTOB. lIpuHiun
[Taynu. [IpaBuno Xynna. [IpaBuna KiieukoBckoro.

PasButue npeacraBiaeHuil 0 CTPOEHUU MOJIEKYJ M XMMHYECKOM CBSI3M MEXy aTOMAMH B
Molekyne. Teopus xumudeckoro crpoeHus byrtiepoBa. CTpyKTypHBIE (HOPMYIIBL.
[IpencraBnenus o xumuueckou cBs3u JIsronca u Koccensi.

XuMHUecKasl CBSI3b M €€ XapaKTEPUCTUKU: SHEPIrus CBS3H, JUJIMHA, HAIPABICHHOCTb U
MOJISIPHOCTb.

KoBasienTHas cBsi3b. DKCIIEpUMEHTAIbHAS KPUBAasi MOTEHIUAIBHON YHEPTUUA MOJIEKYIIbI
BoJopoAa. Meroz BaleHTHBIX cBA3el. HenosnspHas u nossipHasi KOBaJI€HTHAs! CBS3b.
JloHOpHO-aKLEeNTOpHAS CBSA3b.

HNonnasg cBsa3p u ee cBoiicTBa. [lomsipuzyeMocTb MOHOB M MX MOJISPU3YHOLIAs
crocoOHOCTh. BomopoaHas cBs3b. MeTammdeckasi CBsI3b.

KommiekcHbie coequnenus. KoopaunnannonHnas teopust Bepuepa.

Krnaccudukanus u HOMEHKIATypa KOMIUIEKCHBIX cOeMHEeHNN. KOMIUIEKCHBIE KHCIIOTHI,
OCHOBaHwus, conu. [Ipumepsl. buonoruyeckas pojib KOMIUIEKCHBIX COEIMHEHUH.
Juccounanus KOMIUIEKCHBIX COCIMHEHUH B pactBope. llepBuuHas u BTOpHUYHAsS
nucconuanuu. Koncranrta Hecrorikoctu. [Ipumepsi.

O6parumble U HEOOpaTHMbIE XUMHUYECKHE PEAKIUU W COCTOSIHUE XHUMHYECKOTO
paBHOBecHs. 3aKOH JeHCTBYIOIUX Macc. KoHCTaHThI paBHOBECHS.

Cwmenienne xumuueckoro papHosecus: npuHiun Jle lllarense — bpayna.

Y4yeHne O pacTBOpax: OCHOBHBIE ompefeneHuss (pacTBOp, pPacTBOPUTETb,
PacTBOPEHHHOE BEILIECTBO, PacTBOPUMOCTb ), KJIaccuukanuss ~ pacTBOPOB.
TepMoanHaMuKa mporecca paCTBOPEHU.

[Iporecc pacTBOpeHUst Kak (PU3MKO-XUMHUECKoe siBiieHue. Teopus conbBaTtanuu JI.U.
MenpeneeBa. TernoBoil 3¢ (deKT mpu pacTBOPEHHHM TBEPHAbIX BEIIECTB B JKUIKOM
pacTBopuTele. 3aBUCUMOCTh PACTBOPUMOCTH BEIIIECTB OT TEMIIEPATYPHI.

CriocoObI BEIpaKEHUST KOHIICHTPAIMH PACTBOPOB.

PactBopbl anexTponutoB. Teopus 53IEKTPOIUTHUCKON JauccouManuu AppeHuyca.
Crenenp AMCCOLMALINH.

CunibHBIE DJIGKTPOJUTHI: HMOHHAs CUJIa pPAcTBOpa, AaKTUBHOCTh U KOd(DPUIMEHT
AKTHUBHOCTH.

Crnabpie DJIEKTPOJUTHI: CTENEHh W KOHCTaHTAa JAUCCOIMAINH, 3aKOH pa30aBICHUS
OcTtBanbaa.

Juccoumanus Boasl. Bomoponssiii mokazarens. Pacdyer pH pacTBOpOB CHIBHBIX U
CJIa0BIX KUCIOT M OCHOBAHHM.

I'maponus coseid. [lpumepbl W ypaBHEHHUsI peakUUil TUAPOJH3a COJIEM B BOJHBIX
pacTBopax.

CreneHb OKHUCIEHUS W OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIMU. DJIEKTPOHHAS
teopust OBP. Meton anekTpoHHOr0 6angaHca 1 METO/] MOJTypeaKIuii.
OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA SJIEMEHTOB W WX COCIAMHEHUHA B
3aBUCUMOCTH OT TMIOJIOXKEHHUSI DJIIEMEHTAa B IIEPUOJUYECKOM CHCTEME M CTEIECHHU
OKHCJICHUS 3JIEMEHTOB B COEIMHEHMSX.

Tunet OBP. Baxseilline okuCIUTENTM W BOCCTAaHOBUTENW. BrusHue cpeabsl Ha
MIPOTEKAHNE OKHMCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUN HA MpPHUMEpEe IepMaHraHaTa
KaJIusl.

["anpBaHMYECKHIT IIEMEHT U €r0 JICKTPOABUKYIIAS CUJIA.

OnexTpoAHblli MOTeHUMan. BoaopoaHbIl 31€KTpol. DIEKTPOXMMHUUYECKUN  Psif
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33.
34.
35.
36.
37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49,

50.

51.

52.

53.

54,

55.

HaIIpsDKEHUN JIEMEHTOB. Y paBHeHue HepHera.

Oxcuibl: HOMEHKIIATYpa, KiIacCupUKaIus, XMMUYECKHE CBOMCTBA U NOJIy4YEeHHUE.
OcHoOBaHMsI: HOMEHKJIATYPa, KIaCCUPUKALHS, XUMAYECKHE CBOWCTBA U MOJyUYCHHUE.
Kucnorsl: HoMeHK1atypa, kiaccuukanus, XMMUUECKUe CBOICTBA U MOJIy4YEHHE.

Conu: HOMEHKIIATypa, KiJaccu(uKanus, XAMIUECKUE CBOICTBA U MOITy4YEHHE.

Bonopoa. Bogopon B mpupojie. CBOMCTBAa M MPUMEHEHUE BOJOPOJIa U €r0 COSTMHEHUH.
IIepoxkcun Bomopona. Bona. Bona B npupone. dusndeckue U XUMUYECKHE CBOMCTBA
BOJBI.

OOmiast xapakTepHCTHKa OJIIEMEHTOB TJiaBHOM mnoarpynmnsl | rpynmel. Llenounsie
MeTayuiel B mnpupoge. Ilomydenue u cBOMCTBAa WIENOYHBIX MeTauioB. Okcuupl,
MEPOKCHUIBI U THIepoKcuabl. [IpuMeHnenne u 6uonornveckas pojib COeIMHEHUNA HATPUS
U Kajusl.

OOmiast xapakTepuUCTHKa 3JIEMEHTOB raBHOW mnoarpynnsl |l rpynmer. bepummmii u
MarHui, rnoyryyeHue, cCBOMCTBa U npuMeHeHue. CoeMHEeHUs OepUUINs U MarHus.
[[lenoyHO3€eMeENbHBIE METANJIbl, UX OKCHJIbI, THAPOKCUIBI, colH. JKecTKoCTh BOIBI U
CIOCOOBI €€ yCTpaHEHUsl.

OCHOBHBIC 3aKOHOMEPHOCTH XUMHUHU (-3JIEMEHTOB: JIEKTPOHHASI CTPYKTYpa, BaJICHTHBIC
COCTOSIHUS, SHEPTHsl HOHU3ALUY, (pU3HUYECKUe CBOMCTBA.

OOmiass xapakTepuCTUKa XHMHYECKUX CBOMCTB O-3JI€MEHTOB: BOCCTAHOBHUTEIbHAS
CIIOCOOHOCTh, YCTOWYMBOCTh COCAMHCHHM, OKCHIBI W THAPOKCHIbI O-3JIEMEHTOB,
CIIOCOOHOCTH K KOMIUIEKCOOOPa30BaHHIO, KATAIUTHIECKAs! CTIOCOOHOCTbD.

OOw1ast xapakTepUCTHKA, CBOMCTBA M BaKHEHIIINE COETUHEHUS XPOMa.

OO011ast xapakTepUCTHKA, CBOWCTBA U BayKHEHIIINE cOeIMHEHNs Mapranua. [lepmanranar
KaJusl, €r0 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA B 3aBUCUMOCTH OT pH cpenpbl.
d-Omementst VIl rpynmel. OOmias XapakTepuCTHKa, CBOWCTBA M BaKHEHIIHUE
coerHEHMs 0-2J1eMEeHTOB ceMeiicTBa xKenesa.

OO0mast xapaKTepUCTHKA, CBOMCTBA U Ba)KHEUIINE COEAMHEHUS DJIEMEHTOB MOATPYIIIBI
MEZH.

OO0mast xapaKTepUCTHKa, CBOMCTBA U Ba)KHEUIINE COEAMHEHUS DJIEMEHTOB MOATPYIIIBI
LMHKA.

AmoMuHUI M ero coeauHeHus. AuromMuHuM B npupoze. IlomydeHue amomuHus,
CBOWCTBA M MpHUMeHeHHe. AMQOTEpPHOCTh AIIOMHUHHUS, €r0 OKCHJIA M TUAPOKCHUJA.
CoenvHeHUs allOMUHMS, UX CBOWCTBA.

OOmiast xapakTepucTuka p-aneMeHToB |V rpynmel. Yriepoa. YriaepoJ B HpHUpOJE.
CTpyKTypa U CBOMCTBA aJFIOTPOMHBIX MoAU(PUKAUKA yriaepoaa. XUMHUYECKHE CBOMCTBA
yriepoza. KapOumpl.

Oxcupasl yriepona. YronpHas kuciota. Kapbonatsl u ruapokxapOoHatsl. CoeMHEeHUs
yrieposia ¢ rajloreHaMu, cepoil, a3otoM. Llnanatel 1 THOLMaHATHI. bruosornyeckas poib
yriaepoaa.

Kpemuuii. Kpemnuii B npupose. Ilonyuenue, cBoiicTBa u npuMeHeHne kpemuus. Cuian
u ero npousBonaHble. Kucnopoausie coenunenus: kpemHus. Cunukatbl. CHUIMKOHBI U
CHJIOKCAHBI.

OOmiasi xapakTepucThka p-diaeMeHToB V rpymnmbl. A30T, (ochop U MBIIIBSIK B
OpraHu3Me 4ejoBeKa, ux Omojoruyeckas poib. A30T B mpupoje. [lonyuenue, cBoiicTa
u npuMeHeHne azora. Hutpuasl. AMmuak. Con aMMOHUS.

Oxcuzapl a30Ta, WX CBOWcTBAa. A3OTHCTas M a30THas KuciaoThl. Crenuduka
B3aMMOJICICTBUS a30THOM KHCJIOTHI C MeTaulaMd M HeMmeraiamu. Hutpatsl, ux
II0JIy4Y€HUE, CBOMCTBA, TEPMUYECKAsT YCTONUNBOCTD.

dochop. Pochop B mpupone. AmtorpornHsie Moaudukanuu docdopa. I[lomydenue,
cBoiictTBa W mnpumeHenue ¢ochopa. Dochun. Dochopusie kucaoThL. Docdarsl.
[TpouzBoaubIe PoCcHOpPHOIT KUCTOTHI B KUBBIX OPraHU3Max.

OOmast xapakTepucThka p-3aeMeHToB VI Tpynmel W uX OHOJOrWYecKas poJb.
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Kucnopon. Kucnopon B npupoge. Ilomyuenne u cBoiictBa kuciaopona. O30H U €ro
CBOMCTBA.

56. Cepa. Cepa B npupoje. [lonyduenne, cBoiicTBa U nmpuMeHeHHe cepbl. CepoBomopoa U
(2111107011 58

57. Oxcuabl cepbl. KucimopoaHble KHCIOTBI CEpbl, UX OKHCIUTEIbHO-BOCCTAHOBUTEIIbHAS
akTUBHOCTh. Tuwocynbdarel. Ilomydenue cepHoit kucinoTel. Oneym. [lupocepnas
kuciota. [lepokcoancepHast KUCIIOTa U €€ COJIM KaK OKUCIIUTENH.

58. O6mast xapaktepuctuka p-ameMeHToB VIl rpynmel M ux OWONOrHYecKas pOJb.
latorensr B npupone. Pusuyeckne M XUMUYECKHE CBOMCTBA  TaJIOTCHOB.
["anorenoBo10pOIBIL.

59. T'anoreHs! B MOJOKUTEIBHBIX CTENEHIX OKUCICHHS. KUCIOpOIHbIE KMCIOTHI XJI0pa M X
COJIH.

Oo0pa3zen Ouslera K 3K3aMeHy IO IUCHUILTHHE «XUMHUD)

d)opMa IIPOBCACHHA DK3aMCHA - CMCIIAHHAas

Munucmepcmeo nayxku u evicuiezo oopazosanun P®
Cegepo-Ocemunckuit zocyoapcmeennwlii ynugepcumem umenu Kocma Jlesanosuua Xemazyposa
Kageopa obwient u neopzanuyeckoit xumuu.
Hucuyunnuna «Xumusny
Hanpaenenue 6axanaspuama 29.03.05 «KoHcTpyHpoBaHue W3IeTHI JIETKO MPOMBIILIEHHOCTH
1 kypc, 1 cemecmp
SK3AMEH

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Crpoenne aToMa. OTKPBITHSA, CBUIECTEILCTBYIOLIHME O CIIOKHOM CTPOCHUH aToMa. SlnepHas MoJenb atoma
Pesepdopna.

2. Oxcupapl: HOMEHKIATYpa, Kinaccu(UKalys, XMMUUECKHE CBOMCTBA U MOJy4EeHHE.

3. K [Al(H20)2(0OH).]

Ha3BaTh KOMIUIEKCHOE COEIMHEHME, YKa3aTh KOMILIEKCOOOPA30BATENL W JIMTAHABL, KOODAUHALIMOHHOE
9HCIO M 3apAl KOMIUIEKCOOOpa3oBaTelsd, BHENIHIO M BHYTPEHHIOI cdephl. Kak IpoTexaeT mporecc
JHCCOMALIAN KOMILIEKCHOTO COSIMHEHHs B pacTBope? Hamucath BRIpakeHHE Ui KOHCTAHTEI HECTOMKOCTH
KOMIUIEKCHOTO HOHA.

3aB. kadenpoii odme u
HEOPTraHUYeCKOM XUMUU A.1. CAMEOHU N

JloneHt xadenpsl, K.X.H. 0O.B. HEEJIOBA

8.5. OuennBaHue OTBETA CTYJIEHTA HA IK3aMeHe

Xapaxmepucmuka omeema Ouenka

JlaH mOJIHBIN, pa3BEpHYTHIM OTBET HA IOCTABJIEHHBIM BOIPOC, IMOKAa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAaHUM 00 0O0BEKTe, NPOSBIAIOLIA’CS B
CBOOOJAHOM  ONEpPUPOBAHUU MOHSTUSIMH, YMEHHUH BBIJIETIUTh
CYLIECTBEHHBIE M  HECYUIECTBEHHbIE €ro IpPHU3HAKW, M[PUYUHHO-
CJICICTBEHHBIC CBSI3M. 3HaHHME 00 OOBEKTE AEMOHCTpUpyeTcs Ha (oHE
NOHMMAHHS €ro B CHCTEME JAHHOM HAYKH ¥ MEXKIUCIUIUIMHAPHBIX

Ot1nnyHo
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cBsazeil. OtBer (dopMmynupyercs B TEepMHHAX HayKH, M3JI0XKEH
JUTEPATYPHBIM  SI3BIKOM,  JIOTHYEH, JIOKA3aTEeJeH, JIEMOHCTPUPYET
ABTOPCKYIO MO3UIUIO CTYJEHTA.

JlaH 1OJIHBIM, Pa3BEPHYTHIM OTBET HA ITOCTABJICHHBIM BOIIPOC, IOKAa3aHa
COBOKYITHOCTb OCO3HaHHBIX 3HAaHUN 00 00BEKTE, JOKA3aTEIbHO PACKPBITHI
OCHOBHBIE IIOJIOKEHMSI TEMBI, B OTBETE IIPOCIEKHUBACTCA YETKas
CTPYKTYypa, JIOTUYECKas IIOCIECN0BATEIBHOCTh, OTPaXKarollas CYLIHOCTb
pacKpbIBaeMbIX TIOHATUH, TEOpUH, sIBICHUU. 3HaHHME 00 OO0BEKTE
JEMOHCTpHUpYETCs Ha (POHE MOHMMAHUSA €r0 B CUCTEME JaHHOM HayKH U
MEXIUCLUUIUIMHAPHBIX CBsi3el. OTBET M3JI0KEH JIMTEPATYPHBIM SI3bIKOM B
TEpMUHAX Hayku. MoryT ObITh JONYIIEHBl HEIOYEThl B OIpEeICHUH
ITOHSATUM, UCIIPABJICHHBIE CTYJICHTOM CaMOCTOSITEJIbHO B IIPOLECCE OTBETA.

O1iau4yHo

JlaH TOJIHBIM, pa3BEpPHYTHIM OTBET HA IMOCTABJIEHHBIM BOIPOC, IMOKA3aHO
YMEHHME BBIACIUTh CYLICCTBEHHBIE W HECYIIECTBEHHBIC IIPU3HAKH,
IIPUYMHHO-CJIEICTBEHHBIE CBsI3U. OTBET YETKO CTPYKTYPUPOBAH, JIOTUYEH,
U3JIO)KEH B TEpMHMHax Hayku. OOHAKo JOIYIIEHbl HE3HAYUTEIIbHBIC
OMMOKH WM HEIOYeTHl, HCIPABICHHBIE CTYJICHTOM C IOMOIIBIO
«HABOJSAIIMX» BOIIPOCOB MPENOAABATES.

Xoportiio

JlaH TMOJHBIA, HO HEJOCTATOYHO IOCJIEIOBATEIbHBIA OTBET HA
MOCTaBJIEHHBIM BONPOC, HO MPU 3TOM I[IOKA3aHO YMEHUE BBIICIHUTH
CYIIECTBEHHbIE M  HECYIIECTBCHHBbIC TMPU3HAKU W  MPUYUHHO-
clelCTBEHHbIE CBsI3U. OTBET JIOTMYEH U U3JI0KEH B TEPMHUHAX HAyKH.
Moryt ObITh gomymlieHbl 1—2 OIIMOKKM B ONpENEICHUH OCHOBHBIX
MOHSATUMN, KOTOPBIE CTYJEHT 3aTPYIHAETCS UCIIPABUTh CAMOCTOSITEIBHO.

Xoportiio

JlaH HEOCTATOYHO MOJHBIM U HEAOCTATOYHO Pa3BEPHYTHIN OTBET. JIoruka
U TOCJIEI0BAaTEIbHOCTh HW3JIOKEHUS HMMEIT HapylleHus. JlomyleHsl
OIIMOKK B PACKPBITHUM MOHATHH, ynoTpeOieHuu TepMHHOB. CTyIEHT He
CHOCOOEH CaMOCTOSITENILHO BBIIEIUTD CYILIECTBEHHbIE U HECYILIECTBEHHBIE
OpU3HAKW W TIPUYUHHO-CIEACTBEHHbIE CBA3M. CTYIEHT MOXKET
KOHKPETU3UpPOBaTh OOOOIICHHbIE 3HAHWA, JIOKa3aB Ha IpHUMepax HX
OCHOBHBIE TIOJIOKEHUSI TOJBKO € IOMOILBIO IpenojaBaTens. PeueBoe
odopmiieHHne TpedyeT MOoNpaBoK, KOPPEKIHMH.

YI[OBJ'ICTBOpI/ITeHLHO

JlaH HEeTOJHBIN OTBET, JJOTUKA U TIOCIEIOBATEIHHOCTD U3JI0KEHUSI UMEIOT
CyIIeCTBEHHBbIC  HapymieHus. J[lomymeHsl rpyOble  OMIMOKKA  TIpH
ONpPEAEICHUN CYIIHOCTH PACKPHIBAEMBIX ITOHATHI, TEOpU, SBJICHUH,
BCIEJACTBUE  HENOHUMAHUSA  CTYJIEHTOM  MX  CYIIECTBEHHBIX U
HECYIIIECTBEHHBIX MPU3HAKOB U CBS3e. B OTBETE OTCYTCTBYIOT BBIBOJIBI.
YMeHue pacKpbITh KOHKPETHBIE MPOSBICHHS OOOOIICHHBIX 3HAHUHA HE
nokazaHo. PeueBoe odopmiieHrne TpedyeT monpaBoK, KOPPEKITHH.

YI[OBJ'ICTBOpI/ITeJ'IBHO

JlaH HemoNHbBIN OTBET, NPEACTABIAIOMNNA 0001 pa3po3HEHHbIE 3HAHUS T10
TEMe BONpOCAa C CYIIECTBEHHbBIMH OIIMOKaMH B  ONpEICICHHSIX.
[TpucyTcTBYIOT (hparMeHTapHOCTh, HEJIOTMYHOCTh H3JI0KeHus. CTyaeHT
HE OCO3HAET CBA3b [JAHHOIO IIOHATHS, TEOPUHU, SIBICHUSA C APYTHUMU
o0BbeKTaMu JAUCHUIUIMHBL. OTCYTCTBYIOT BBIBOJIbI, KOHKpETH3alUs H
JI0OKa3aTeJIbHOCTh W3J10KE€HUs. Peub HerpamorHas. J[ONOJHUTENBHBIE U
YTOYHSIOLIME BOIIPOCHI IPENOAABATEN HE IPUBOAAT K KOPPEKIIUU OTBETA
CTYZIEHTa HE TOJIbKO Ha IIOCTABJICHHBIM BOIIPOC, HO U HA JIPYTUE BOIIPOCHI
JUCIUIUINHBI.

HeynosnerBopurens
HO

He IOJIYYCHBI OTBCTHI 11O 0a30BEIM BOIIPpOCaM NUCHHUIUINHBL.

Heynosnersopurein
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HO

IMoka3aTe/u U KPUTEPUH OLEHMBAHUSI KOMIETEHIIHIT HA Pa3THYHBIX ITANAX UX
(¢opMupoBaHus, onucaHue MIKAJ OLlEHUBAHUSA

YpoBeHb c(hOPMUPOBAHHOCTH KOMIIETEHIIUI

«MuHMMAJILHBIA YPOBEHb «MUuHUMAJBHBIH «Cpennuii ypoBeHb» «BbICOKHI1 yPOBEHDb)
He I0CTUTHYT» YPOBEHb)

Kovmnemenyuu ne Kownemenyuu Kownemenyuu Kovnemenyuu
cpopmuposanbi. chopmuposanvl. cpopmuposativl. cpopmuposanivl.
3HaHus 0TCyTCTBYIOT, | ChopMUPOBaHEI 3HaHus oOmmpHeIe, | 3HaHUA TBEpAbIE,

YMEHUSI M  HaBBIKM He | 6a30BbIC CTPYKTYPHI | CUCTEMHEIE. apryMEHTUPOBaHHBIE,
c(hopMUPOBaHHI. 3HaHUM. YmMenus HOCSIT | BCECTOPOHHUE.
YMmenus ¢pparMeHTapHBI | PETPOTyKTHBHBIN YMeHus YCHEIIHO
u HOCSAIT | XapakTep, MPUMEHSIFOTCS K
PENPONYKTUBHBIH MPUMEHSIFOTCS K | PELICHUIO KaK TUIOBBIX,
Xapakrep. pEIIeHUI0 TUTIOBBIX | TAK M HECTaHJAPTHBIX
HeMoHCcTpUpyeTcs 3a1aHUM. TBOPYECKHUX 3aJaHUI.
HU3KHAN ypoBeHb | JleMOHcTpupyeTcs JeMoHncTpupyeTtcs
CaMOCTOSITETHHOCTH JIOCTaTOYHBIA YPOBEHDb | BHICOKHIA YpOBEHB
MTPAKTUYECKOTO HABBIKA. | CAMOCTOSITEITHHOCTH CaMOCTOSITENTFHOCTH,
YCTOMYMBOTO BBICOKAs aJIaliTUBHOCTD
MPaKTUYECKOTO HABBIKA. | MPAKTUYECKOTO HaBBIKA
OnucaHue KpUTEpHeB OLeHUBAHUS
Oo0yuatomuiics Ob6yuaromuiicst Oo6yuatommuiicst OOyuatomuiicst
JEMOHCTPHUPYET: JEMOHCTPHPYET: JEMOHCTPHPYET: JEMOHCTPHUPYET:
- CYIIECTBEHHBIE MPOOENHI | - 3HAHWS TEOPETHUYECKOrO | - 3HAHWE W IMOHWMaHUWE | - rirybokue,
B 3HaHWAX  Y4eOHOTO | MaTepHana, OCHOBHBIX BOIIPOCOB | BCECTOPOHHUE "
MaTepuana; - HEIMOJHBIE OTBETHl Ha | KOHTPOJIHPYEMOTO apryMEHTUPOBAHHBIC
- JIOITYCKAIOTCSl | OCHOBHBIE BOIPOCHI, | 00beMa IPOrPaMMHOTO | 3HAHUS
MPUHLUITHAIEHBIE OMIMOKW | OMTUOKH B OTBETE, | MaTrepuana; MPOrPaMMHOTO
Npyd OTBETE HAa OCHOBHBIE | HEJIOCTATOYHOE MOHUMAHWE | -  TBEpJble  3HAHUS | MaTepHala,
BOIIPOCHI, OTCYTCTBYET | CYLIHOCTH U3JIaraeMblX | TEOPETUIECKOTO - TIOJIHOE TIOHMMaHHE
3HaHHE W  [IOHMMAaHHE | BOIPOCOB; MaTepuaa. CYIIHOCTH u
OCHOBHBIX  TOHATUH ¥ | - HEYBEPEHHbIC U HETOYHBIE | -CIIOCOOHOCTH B3aUMOCBSI3H
KaTeTrOpHii; OTBETHI Ha | yCTaHaBIIUBAThH U | paccMaTpUBaeMBbIX
-HENIOHUMAHUE CYIIHOCTH | AOTIOJHUTENbHBIE BOIPOCHL;, | OOBSICHATD CBSI3b | MPOLIECCOB u
JIOTIOJTHATETbHBIX - HEJIOCTATOYHOE BIIQJICHUE | MPAaKTUKH W  TEOPHH, | SBJICHUH, TOYHOE
BOIIPOCOB B paMKax | JTUTepaTypowu, BBISIBIISITD 3HaHHE  OCHOBHBIX
3aJaHHl; PEKOMEH/I0BaHHOM MIPOTHBOPEYHS, NOHATHA B paMKax
- OTCYTCTBME  YMEHHMA | NPOTrpaMMOi AUCLMIUIMHBL, | MPOOJIEeMbl M TEHACHLIUH | 00CYXKIaeMBbIX
BBHITIOJTHATh TPaKTHYECKWe | - yMeHHe 0e3 TIpyObIX | pa3BUTHS; 3aJJaHHH;
3aJaHus, omrnoOoK pewars | - MpaBUIIbHBIE u|- CIIOCOOHOCTD
peayCMOTPEHHbIE MPaKTUYECKUE 3a7aHusl, | KOHKPETHBIE, 0e3 | ycTaHaBIMBATh u
MPOrpaMMON AUCIUIUINHEI; | KOTOPBIE cienyer | TpyOBIxX OImMNOOK, | OOBACHATH CBSI3b
- OTCYTCTBHE TOTOBHOCTH | BBIITOIHHUTH. OTBETHI Ha | IPAKTUKH U TEOPHUU;
(cnocobOHOCTH) K [TOCTaBJICHHBIC - JIOTUYECKH
IUCKYyCCHH W HHU3KYIO BOTIPOCHI; MOCIIeTI0BaTeNbHBIE,
CTETIeHb KOHTAKTHOCTH. -  yYMEHHE  pemaTh | coaep)KaTelbHbIE,
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OPAKTUYCCKUC 3aJlaHUs, | KOHKPCTHBIC

KOTOpBIE CIIeyeT | MCUEPIBIBAIOIIIE
BBITIOJIHUTD; OTBETHI ~ Ha  BCE
- BIIaJICHUE OCHOBHOM | 3aJlaHus, a TakKke
JTUTEPaTypoH, JIOTIOJTHUTENNbHBIE
PEKOMEHIOBAaHHOU BOIPOCHI
porpamMmoit 3K3aMEHaTOopa;
JTUCIUTUTUHBL; - yMEHHE pelaTh

- HaJIW4YMe COOCTBEHHOH | MPAKTUYECKHE
000CHOBaHHOMW IMO3UIIUY | 3a/IaHUS;

o 00Cy>KIaeMbIM | - cBoOoHOE
BOIIPOCaM. HCITOJIb30BaHNE
Bo3MOKHEI OTBETaX Ha BOIPOCHI
He3HaUYUTEJIbLHBIE MaTepHaioB
OTOBOPKHU M HETOUHOCTH | PEKOMEHAOBAHHOU
B PACKpBITHH | OCHOBHOM
OTACNBHBIX IIOJIOKEHUM | JOMOJHUTEIbHOM
BOIIPOCOB, JTUTEPATYPHI.
MPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax.
Onenka Onenka Onenka Onenka
«HeY/AOBJIETBOPUTEJIbHO» «Y/JAOBJIETBOPHUTEIbHO» / | «XOPOWIO» / «3aYTEHO» «OTJIMYHO» /
/He 3a4TEeHO «3aUYTEHO» «32YTEHO»

N

e

10.
11.

9. YueOHO-MeTOAMYeCKOE U MH(OPMAIIMOHHOE o0ecriedeHne TUCITUNIHHbI

Jlureparypa
a) OCHOBHAsI JIUTEPATypa:

I'muaka H.JIL O6mas xumus. — M.: UnTerpan-IIpecc, 2010. — 728 c.

I'munka H.JIL. 3agaun u ynpaxsaenus o o6mei xumun. — M.: KHOPYC, 2014. — 240 c.
Heénosa O.B. PykoBoAcTBO K 1a00paTOPHBIM 3aHATHSAM U CAMOCTOSTEIbHON paboTe 1o
aucauiuinae «XuMmust». — Biaagukaskasz: OOO HIIKIT «MABPy, 2016. — 82 c.

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

COopHUK 3a7a4 M ynpaxHeHMM mo oOmied M HeopraHnuuyeckoil xumuu: ITocobue mis
By30B / H.H. IlaBnos, B.11. ®ponos, C.B. ®ponos u np.; nox pea. H.H. [1aBnoa. — M.:
Hpoda, 2005. — 239 c.

[TpakTukym mo obmeit u Heopranndeckoit xumun: I[locobue s By3os / B.M. ®pornos,
T.M. Kypoxrtuna, 3.H. IsimoBa u np.; nox pea. H.H. ITaBnosa, B.1. ®pososa — M.:
Hpoda, 2002. — 304 c.

[TpakTukym no Heopranuyeckoil xumuu: I[locoOue ans By3os / JI.B. Bbabuu, C.A.
banesun, ®.b. I'nukuna n ap. — M.: Ilpocsemenne, 1983. — 303 c.

Heénosa O.B. JIaGopaTopHble pabOThl MO 3JEKTUBHOMY Kypcy "XUMUS 3JIEMEHTOB U UX
MeInKo-Onosoruyeckas posib". PyKoBoICTBO K 1a00paTOPHO-NIPAKTHUECKUM 3aHSATHSIM.
— Brmagukaska3: OOO HIIKII "Magp", 2016. — 58 c.

TpaBenp B.®. Opranuueckas xumusi: YueOHUK 115 By30B: B 2 T. — M.: «Axagemkuurayn, 2006.
T.1.-727¢.T.2.-582c.

I'pann6epr U.M. Oprannueckast xumusi: yaeOHUK A5 OakanaBpoB. — M.: FOpaiit, 2013. — 608 c.

bepesun b.JI. Opranndeckas XuMmus: ydeoHOoe Tocodue mis 6akamaBpos. — M.: FOpaiit, 2012. —
768 c.

0) 10MOJTHUTEJIbHAS JIUTEpaTypa
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12.

13.

14.

15.

Xomuenko I'.I1. [Tocobue mo xumum Ui MOCTyHaromux B By3bl. — M.: HoBas BosHa,
2007. - 489 c.

Xomuenko I'.I1., Xomuenko W.I'. COopHUK 3a/1a4 IO XUMHH JJISl TOCTYIAIOIINUX B BY3bI. —
M.: HoBas BoiHa, 2012. — 278 c.

I'yzeit JI.C., Ky3nenoB B.H., I'yzeit A.C. O6mas xumusi: YueOuuk. — M.: U3a-so MI'Y,
1999. - 333 c.

AxmeroB H.C. O0mas u Heopranndeckas xumus. — M.: Beicirast mikona, 2001. — 743 c.

8) cospemennbvle npogeccuonaibrvle 6a3vl OAHHBIX, UHPOPMAUUOHHBIE CHPABOYHbLE
cucmemul, I1eKMPOHHbBIE 0OPA306amMeNbHbIE PECYPChl

OO0ecrieueH AOCTYN K COBPEMEHHBIM TPO(eCcCHOHANBHBIM 0a3aM JaHHBIX, WH()OPMAIMOHHBIM
CIIPaBOYHBIM U MIOMCKOBBIM cucTeMaM (TpedyeTcs peructpaius B oudiaunorexke COI'Y):

1. Dnektponnas Oubnuoreka nucceprauuu u aBTopedeparoB PI'b (OBl PI'b)
(https://dvs.rsl.ru).
2. DOBC «Yuusepcuterckas oubnmoreka online» (https://biblioclub.ru).
3. DBC «Hayunas snexkrponHas oudaunoreka eLibrary.ruy (http://elibrary.ru.)
4. VYuusepcanbHas 0a3 nanHbix East View (https://dlib.eastview.com). Jlorun: Khetagurov;
[Tapons: Khetagurov
5. OBC «KoncynpTanT cryaenTta». http://www.studentlibrary.ru
6. OBC «OpaiiT» - oOpa3oBarenbHas cpena, BKIIOYAIONIAs BUPTYaIbHBIH YHTAIBHBIA 32l
y4eOHUKOB M YYeOHBIX TOCOOWI OT aBTOPOB M3 BEAyIIMX BYy30B Poccuu 1o Bcem
HaMpaBJICHUAM | crierraabHocTsIM (WWW.biblio-online.ru)
7. WudbopmanmonHo-mnpaBoBoii mopran «apant» (http://www.garant.ru/).
8. CnpaBounas npaBoBas cucrema Koncynprant [Limtoc (http://www.consultant.ru/).
CocTaB JHMIIEH3HOHHOTO ¥ CBO0OHO PACIPOCTPAHSIEMOr0 MPOrPAMMHOI0
o0ecrnievyeHusi, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOM3BOACTBA
Ne HaumeHoBaHue Ne jorosopa (JMueH3us) Crtpana
n/n NPOU3BOAUTE/Ib
1 Windows 10 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016 .
5 Windows 10 Pro for Ne 4100072800 Microsoft CIOA
" | Workstations Products (MPSA) ot 04.2016 r.
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016 r.
4 Windows 8.1 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 r.
5 Windows 8 Enterprise Ne 4100072800 Microsoft CIIIA
' Products (MPSA) ot 04.2016 r.
6 Windows 8 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 r.
7 Windows 7 Enterprise Ne 4100072800 Microsoft CIIIA
' Products (MPSA) ot 04.2016 r.
8 Windows 7 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 r.
9. | Office Standard 2016 Ne 4100072800 Microsoft CIIA
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Products (MPSA) ot 04.2016 r.

10 Office Standard 2013 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 r.
11 Office Standard 2010 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 r.
12 Cucrema TectupoBanms Sunrav | Ne468 ot 03.12.2013 r. UIT Poccus
| WEB Class Cynratynun P.T.(6eccpouno)
[Tporpammuoe obecrieuenue 1C: | Ne CJ1/108 ot 29.08.2017 r. Poccus
13 [Ipeanpustue. byxranrepckuit (MakcumMyM-codT) 6ecCpOIHO
'| Yuer. TunoBas koHpurypauus 8
ceTeBasi Bepcus
CucreMa KOMIBIOTEPHON Jlunensust FSF/Debian
14.| Bepctkun MikTex (CBoGOIHOE TIPOrPaMMHOE
obecnieueHue) (0eccpoyHo)
15.| Kasperksy Endpoint Security J022.01.2024 r. Poccust
[Tporpammuoe obecnieuenue masi | CBOOOIHOE MPOTrpaMMHOE CIOA
16.| perakTUpOBaHUS XUMUYECKUX obecnieueHue(06eccpouHO)
dopmya Isis Draw
CucreMa moucka TeKCTOBBIX Ne 6262 o1 09.01.2023 1. Poccus
17.| 3aumcTBOBaHMM «AHTHIIIarKar. | (aedcrButeneH no 31.12.2023 r.)
BY3» ¢ OAO «Awntu-Ilnaruar»
[Tporpammuoe obecrieuenue 1C: | NeKIT /108 ot 29.08.2017 1. ¢ Poccus
18.| Ilpennpusarue 8.3 YnpasieHue 000 «MakcumyM»(6eccCpovHO)
TOPIOBJIECH
[Tporpammuoe obecnieuenue 1C: | NeCJI./ Ne126., 01.07.2020 r. Poccus
19.| 3apmiata u KaJpsI TOC. «MAKCHUMYM-CODT»
yupexaeHus 8 0eccpouHo
20 [Tporpammuoe obecnieuenue 1C: | NeCJ1/76 01.03.2017 r. Poccus
'| 6romKeT «MakcuMyM-co(T» (6eccpodHo)
ABTOMaTH3UpOBaHHasA cuctemMa | CBUAETEIBCTBO O cory
«Ynpasnenue —/lekanar bPC» roCyAapCTBEHHOU PErucTpaluu
21. nporpammsl Juist OBM
Ne2015611830 ot 06.02.2015 .
(6eccpouHo)
ITporpamma aiss O9BM «bank Pazpabotka COI'Y cory
BOTIPOCOB ISl KOHTPOJIS CBHIETETHCTBO O
3HaHUI» roCyJapCTBEHHON perucTpauu
22.
nporpammel st OBM
Ne2015611829 ot 06.02.2015 .
(6eccpouno)
ITnaner Ne8867, oT 09.01.2023 1. Poccus
23. (09.01.2023r. mo 31.12.2023 1.)
000 JIMMHC
VSDESK Ne 210406/01 ot 06.04.2021 . Poccust
24, UIT N,A. CepreeBuu
Tex. mox. 07.04.2022 t.
o5 «"anakTrka» ot 14.03.2022 r. (mpumepHast Poccus
' Jiata)
DIRECTUM RX - Cucrema | OOO I'anaktuka UT moroBop Ne Poccus

26.

SJICKTPOHHOI'O

120320/J1/A ot 14.03.2022 .
(mpumepHas naTa)

49




JIOKYMEHTOO0O0pOTa

Yenayru cBszu (moctynm k cetr | OOO Ankom Ne AL-0044 ot Poccus
21.| ynrepuer) 01.02.2022 r.-31.12.2022 r.
o8 MOODLE BecnatHoe poccuiickoe CIUIA (6ecruratHoe
' poccuiickoe)
«l"anakruka PY3» Junensus Geccpounas Poccust
29. Tex. conmpoBOXIEeHUE OT
14.03.2022 .
JInunbli KaOuHeT abuTypuenTa | JlnueHsus GeccpouHast Poccus
30. Tex. conmpoBoOXIEeHNE OT
14.03.2022 .
JInuHbIA KaOUHET JIuuensus 6eccpouHas Poccus
31.| CTyAeHTa/COTpyAHUKA Tex. conpoBoXaeHUE OT
14.03.2022 .
DJeKTpoHHas ONOIMOTEKA https://dvs.rsl.ru Poccus
32.| nuccepramuu u aBTopedeparoB | Tpebyercs peructpanus B
PI'b (OB]] PI'b) oubimorexke COI'Y
OBbC «YHuBepcuTeTCKas https://biblioclub.ru Poccust
33 ouomoreka ONLINE» TpeOyetcst peructpanus B
' oubnunorexke COI'Y
OBC «Hayunas anextponnas | http://elibrary.ru. Poccust
oubmuoreka eLibrary.ru» TpeGyercs peructpanus B
34. oubnmorexke COI'Y
YHuBepcanbHas 6a3a JaHHBIX https://dlib.eastview.com CIIA
35.| East View
OBC «KoncynsraHnt cTyaenta» | http://www.studentlibrary.ru Poccust
CryneHueckas 3JeKTpOHHAs Tpebyercs perucrpanus B
OuOIMOTEKA 110 MEAUITMHCKOMY | 6ubnuotexke COI'Y
36.| u (papmaneBTHUECKOMY
00pa3oBaHMIO, a TAaK¥Ke 10
€CTECTBEHHBIM M TOYHBIM
HayKaM B IIEJIOM.
OBC «Opaiit» - www.biblio-online.ru Poccust
oOpasoBartenbHas cpena, TpeGyercst peructpanus B
BKJTFOYAOIIasi BUPTYaIbHBIN onbmmorexe COI'Y
YUTATBHBIN 371 YIeOHUKOB U
37.| y4€OHBIX OCOOHUH OT aBTOPOB
U3 BeAymux By30B Poccun no
BCEM HAIPABJICHUSIM U
CHEeHATBHOCTSIM
3g. | KOII (nomen Ha siHzeKce) OecraTHOE Poccus
39.| Pycl'apn OecruiatHOE Poccus
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40. ViPNet Poccus

2) MmemoouyecKkue yKazanus, papadomannsle cocmasumenamu Padoueit npozpammeor

1. Heénosa O.B. PykoBoACTBO K J1aOOpaTOPHBIM 3aHIATHSAM M CAMOCTOSITEIIHHOM padboTe
0 JUCHUILNIMHE «XHuMHsA». — Bimagukaskaz: OOO HIIKIT «MABPy», 2016. — 82 c.
http://Ims.nosu.ru

2. Heénoa O.B. JlaboparopHbie pabOTHI 10 ANEKTUBHOMY Kypcy "XHUMHUS 3]IEMEHTOB U
UX MeIuKo-Ouonorudeckas poiip". PyKOBOACTBO K J1abopaTOPHO-NIPAKTUYECKUM
3aHaTusaM. — Biagukaskas: OOO HIIKII "Magp", 2016. — 58 c. http://Ims.nosu.ru

CoBpeMenHbIe MpodeccHoHATbHBIE 0a3bl JAHHBIX U HHPOPMAIHOHHBIE
CIPaBOYHbIE CHCTEMBI

1 https://apps.webofknowledge.com/ - ba3za nanusix Web of Science

2 https://www.scopus.com - ba3a manubix Scopus

3. https://data.gov.ru - ITopTan OTKpBITEIX JaHHBIX Poccuiickoit denepariu
4 http://mon.gov.ru/ - MunucTepcTBo 00pa3oBanus 1 HayKu PD

5 https://elibrary.ru/ - baza nanupix Hay4Hoii 251eKTpOHHOI OMOIHMOTEKH

eLIBRARY.RU

6. http://www.gks.ru - Poccrat — deaepanbHas ciyxba rocyaapCTBEHHOM
CTaTUCTUKHU
7. http://www.iep.ru/ru/publikatcii/categories.ntml  dexepanbubIii

oOpasoBarenbHbIi TopTai. JkoHoMuUKa. Coruonorus. MeHeKMEHT
8. https://rosmintrud.ru/opendata - ba3a oTkpbIThIX HaHHBIX MuHTpyaa Poccun
9. WWW.EConomy.gov.ru - bassl taHHBIX MUHHCTEPCTBAa SKOHOMHYECKOTO Pa3BUTHUS
u Toprosiu Poccun
10.  https://www.polpred.com - DnekTponHas 6a3a ganHbix "Polpred.com O630p
cMn"
11.  www.edu.ru - nopran «Poccuiickoe oOpazoBaHue»
12.  www.school.edu.ru - «Poccuiickuii 001e00pa30BaTEIbHBIN TOPTAID)
13.  www.humanities.edu.ru — nmopran «ConnaabHO-TyMaHUTAPHOE U
MOJIUTOJIOTUIECKOE 00pa30BaHUEY.
14. http://school-collection.edu.ru — emqunast koseKIus MUGPOBBIX
00pa3oBaTENLHBIX PECYPCOB.
15.  http://fcior.edu.ru — dbeaepanbHblii IEHTP HHOOPMAIIMOHHO-00Pa30BaATEIBHBIX

pecypcos..
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10. MarepuajbHO-TeXHUYECKOE OCHALIEHNE JUCIUNIMHBI

[IpoBenenne  TUCHMIUIMHBI  OOECIEYEHO BCEM  HEOOXOJUMBIM:  JTAOOpaTOPHBIM
o0opynoBaHueM, MpubopamMu, MarepHalaMd, OIEPaTHUBHBIM JOCTYIOM K COBPEMEHHBIM
npodeccHoHaBLHBIM 0a3aM JaHHBIX, HH()OPMAIMOHHBIM CIIPABOYHBIM M IIOUCKOBBIM CHCTEMAaM.

VYHuBepcurer o0ecnedrnBaeT BO3MOKHOCTh CBOOOJHOTO MCIOJIb30BaHUSI KOMIIBIOTEPHBIX
TEXHOJIOTUI. Bce KOMITbIOTEpHBIE KJIacChl YHHBEPCHTETa OOBEIWHEHBI B JIOKAJIBHYIO CETh, CO
BCEX Y4eOHBIX KOMIIBIOTEPOB UMEETCs BbIX0J B IHTEepHeT.

ObecrieunBaeTcs TOCTYI K MHGOPMAIMOHHBIM pecypcaM, K 0a3aM JaHHBIX, B YATATHHBIX
3aJlax K CHPAaBOYHOM M HAy4HOH JIUTEpaType, K NEPUOJUYECKUM H3JIAHUSIM B COOTBETCTBUH C
HAIpaBJICHUEM  TOATOTOBKUA. KOMIBIOTEPHl  OCHANIEHBI  HEOOXOJMMBIM  KOMILUIEKTOM
JUIEH3UOHHOTO IIPOrPaMMHOT0 0OecTIeyeHHUsI.

CaeeHus 0 HAJTUYUM 000PYIOBAHHBIX YUeOHBIX KA0OMHETOB, B TOM YHCJIe
NPUCTOCOOIEHHBIX VI MCIIO0JIb30BAHMS HHBAJIU/IAMH U JIMIIAMHU C OTPAHMYEHHBIMHU
BO3MOKHOCTSIMH 3710POBbSI

YueOHble ayIUTOPHUH JIsl IPOBeJeHUS 3AHATHI JTeKIIMOHHOI0 THIIA:

MIPET0IaBaTeILCKUI CTOJI, CTYJI, CTOJIBI M CTYJIBS IJIsl 0OYYaIOIIMXCs, KIIACCHAsS JOCKA.

O0OopynoBanme: IlepcoHalbHBIM  KOMIIBIOTED B  KOMIUIEKTE C  I[POrPaMMHBIM
o0ecrieyeHneM, BBIXOJOM B CeTh VHTEpHET W JOCTYNOM B 3JEKTPOHHYIO HH(OpMAIMOHHO-
obpazoBarensHyio cpeay COI'Y. Ipoexkrop Epson EB-735Fi - koMIuiekT mocTaBku (KperyieHHE
JUIs IpoeKTopa, mHyp nuranus) — lmr. Hoyr6yk 000 "AMCUAJITEXHO" — 1.

IMporpammuoe odoecnieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanusi Sunrav WEB Class, Cuctema xkommbiorepHoit Bepctku  MikTex, Kasperksy
Endpoint Security, [IporpamMHoe obecriedeHue Ui peIakTHPOBAHUS XUMHYECKUX hopmyi ISis
Draw, Cucrema moucka TEKCTOBBIX 3aMMCTBOBaHUN «AHTHIUIaruat.BY3y», [lporpamma nns
OBM «bank BompocoB s KoHTposs 3HaHui», VSDESK, Vcnyrm cBszu (moctym k cetu
untepHer), MOODLE, Jluunslii xkabuHer crtyaenrta/corpyanuka, KOII (momeH Ha sHIEkce),
Pycl'apa, ViPNet.

JlaGopaTopusi o01ieil, HCOPraHMYECKON M AHAJTUTHYECKOW XHMHHM ISl IPOBEACHUS
3aHATHMM CEMHHApCKOrO THWIA, JIAOOPATOPHBIX 3aHATUH, KYpPCOBOTO IPOEKTHUPOBAHUS
(BBIMIOJIHEHUSI KYPCOBBIX paboT), TPYNNOBBIX M HMHIUBUAYAJIbHBIX KOHCYJbTAIMM, a Takxke
CaMOCTOSITENIbHON paboThl O0y4aromMXcs: MPernoAaBaTeIbCKUN CTON, CTYJN, JIabopaTOpHbIE
CTOJIBI U CTYJbsI JUI 00y4aroIuXcsl, KJIacCHast 10cKa.

OO0opyaoBanme: MyJIbTUMEIUWHBIN KOMIUIEKC (MIPOEKTOP, SKPaH, KOMIIBIOTEP, KOJIOHKH)
C IpOrpaMMHBIM OOecreueHHeM, BBIXOJIOM B CeTh VIHTEpHET M JOCTYIIOM B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pa3oBaTenpHy0 cpeny COT'Y.

IIporpammuoe o6ecnieuenue: Windows 7 Professional; Office Standard 2016; Cucrema
komnbiorepHoit Bepctku  MikTex; Kasperksy Endpoint Security; Cucrema TecTHpoBaHUS
Sunrav WEB Class; [IporpamMmmHoe obecriedenne A peAakTUpOBaHUs XuMHueckux popmyn Isis
Draw; Cucrema moucka TEKCTOBBIX 3auMCTBOBaHMU «AHTHIIaruat.BY3»; Ilporpamma mis
OBM «bank BompocoB s KoHTpousid 3HaHui»; VSDESK; Venyrm cBssu (moctynm k cetu
unatepHeT); MOODLE; Jlnunblii KaOWHET CTY/IEHTa/COTPYTHUKA.

JlabopaTopHoe obopynoBanue: Becet "CAS"- 1 wt. Becsl ananutuueckue SHINKO
HT 84RCE c noepxoii-1 mt. ®otometp dotornekrpuueckuii KOK-2-1 m. lllkad cymmnbHbIiH
SNOL 67/350 LN — 1 mwr. Lentpugpyra CM-12- 1 mr. Monomep M-510 (cranmaptHbiii)- 1 mmr.
Konnykromerp mnopratuBHeiii OHAUS ST300C-1 mr. Pedpaktromerp HMPD-454b2M ¢
NOJCBETKON U jom. mkanoii-1 mr. pH-metp 150 MU- 1 wt. Criekrpodoromerp I13-5300BU- 1
mT. Memanka MmarauTHas ¢ nojgorpeBoM [19 6110- 2 mit.

52



JlabopaTopus aHAJMTHYECKOH XMMHMHU U (PU3HKO-XUMHUYECKHX METOAOB aHATU3A [
MIPOBEJICHUS 3aHATUN CEMHUHAPCKOTO TUIA, Ta00OPATOPHBIX 3aHATH, KYpCOBOTO MPOEKTUPOBAHUS
(BBITIOJIHEHUSI KYPCOBBIX DPA0OT), TPYIIOBBIX W WHAWBHIYATbHBIX KOHCYJIBTAIMHA, a TaKXKe
CaMOCTOSITENIbHOM paboThl O0yYaromMXcs: MPernojaBaTeIbCKUN CTOJ, CTYyJ, JabopaTopHbIE
CTOJIBI M CTYJIbSI JUIsl O0y4aroIUXCsl, KJIacCHast T0CKa.

OO0opynoBanme: MyJIbTUMEIUUHBIN KOMIUIEKC (IIPOEKTOP, SKPaH, KOMITBIOTEP, KOJIOHKH)
C IpOrpaMMHBIM O0OecreueHHEeM, BBIXOJOM B CeTh VIHTEpHET M JOCTYIIOM B JJIEKTPOHHYIO
nHpopmanmoHHO-00pa3oBaTenbHy0 cpeny COI'Y.

IMporpammuoe odecneuenne: \Windows 7 Professional; Office Standard 2016; Cucrema
koMmrbtoTepHO BepcTku  MikTex; Kasperksy Endpoint Security; Cuctema TecTupoBaHUS
Sunrav WEB Class; [IporpammHoe obecriedeHne sl peIakTHpOBaHUs XUMHUYECKUX (opmy Isis
Draw; Cucrema moucka TEKCTOBBIX 3auMCTBOBaHUM «AHTuraruar.BY3y; Ilporpamma nis
OBM «bank BompocoB sl KoHTpousia 3HaHui»; VSDESK; Venyrm cBsasu (moctynm k ceTu
untepHet); MOODLE; JlnynHblii KaOMHET CTy/IeHTa/COTPYTHUKA.

JlabopaTopHoe o6GopynoBanme: pH-merp-mmwmuBonst™MeTp PH-150MU — 2 .
AxBaauctusuiarop J2-25- 1 mr. bans BoasHas nyxmectHas UT-4302E ULAB- 1 mr. Becsl
anamutrueckue SHINKO HT 84RCE c¢ mosepkoit — lmr. Becst EK6000i- 1 mr. Becs
naboparopusie CAS MW-120 - 1 mr. Becol nabopatopusie snekrponHeie BM5101- 1 mT.
Y4eOHo-nmaboparopHbiii KoMIuieke "du3ndeckas u koyutonaHas xumus''- 1 mr. @oromerp KDK-
3-01-1 mr. lIkad cymunbubit (801, kamepa u3 Hepxk.ctanu, auamnasoH 50-200 C)- 1 mir.
Lleatpudyra Tagler HacTonpHast maboparopHas MeautuHcKas mo TY — mT. Becsl 31neKTpoHHbIE
MW-300 r-1 mt. Honomep U-510 (crangaprtusiii)-2mt. Konaykromep Okcnept 002-2-6H- 1
mr. HarpeBarensnas mmra ES-H3040-1 mir. Tleus wmydenpHas asneKkTpokamepHas
3yboTexnuueckas ans Harpea JuTedHbIx Gopm DKIIC-10- 1 mt. [Honapumerp kpyrosoit CM-
3-1 mr. Peppakromerp MPD-45462M ¢ noaceerkoit u nom. mkanoi-1 mr. Crnextpodoromerp
I15-5300BM- 1 mr. Memanka marautHas ¢ nogorpesoM IID 6110- 2 mr. Kongykromerp
MAPK-603/1 — 1 .

KomnboTepHblii Ki1ace 1JIsi MPOBeeHHs TeKYIIEro KOHTPOJS M MPOMEKYTOYHOI
aTTecTallli, 2 TAK/Ke CAMOCTOSATEJIbHOI PadoThI 00y4YalOIIMXCH:

MIPETIOIaBaTeILCKUI CTOJ, CTYJI, CTOJIBI M CTYJIBS ITIsl 00YJaIONINXCsl, KIIacCHAst JOCKA.

O0OopynoBanmne: KoMmmploTepbl Ui KOMIBIOTEPHOTO Kjacca B  KOMIUIEKTE C
IPOTPAMMHBIM O0ECIIEYeHHEM, BBIXOJOM B CETh VIHTEpHET M JOCTYNOM B DIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTEIbHYIO cpeny Ccorvy. WnTepakTuBHas J0CKa
787(1702070/15112/11344/2+ ), ucrounuku OecriepeboitHoro muTanus Ippon, KOMMyTaTop AIs
kiacca D-Link DGS-10240, npoexkrop Beno MX503.

IMporpammuoe odecnieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanusi Sunrav. WEB Class, Cucrema xommbrorepHoit Bepctku MikTex, Kasperksy
Endpoint Security, IIporpammHuoe obecrieueHue i peIakTHPOBAHUS XUMUYeCKuX (hopmy ISis
Draw, Cucrema moucka TEKCTOBBIX 3aMMCTBOBaHHMU «AHTHIUTarnaT.BY3», Ilporpamma mms
OBM «baHk BompocoB it KOHTposs 3HaHuiy, VSDESK, VYcenyrum cBs3m (moctyn k cetu
untepHer), MOODLE, JIuunslii kaOuner ctyaeHra/corpyanuka, KOII (momeH Ha sHaekce),
Pyclapna, ViPNet.

bu6anorexa, B TOM 4Mcie YUTAJBHBIA 3aJ1: CTOJIBI U CTYJbS NIl OOYyYaroIIMXCs;
KOMITBIOTEPHl B KOMIUIEKTE C NPOTrpaMMHBIM OOecreueHHeM, BBIXOJOM B ceTb MHTepHeT u
JIOCTYIIOM B AJICKTPOHHYIO HHGOpPMAIMOHHO-00pa3zoBarenbHyto cpexy COI'Y.

IMporpammuoe o6ecneuenne: \Windows 7 Professional, Office Standard 2016, Cuctema
tectupoBanust Sunrav WEB Class, Cucrema kommbrorepHoii Bepctku  MikTex, Kasperksy
Endpoint Security, IIporpammHoe obecrieueHue i peIakTUPOBaHUS XUMUYECKUX (popmyi ISis
Draw, Cucrema moucka TEKCTOBBIX 3aMMCTBOBaHUM «AHTHIUTaruat.BY3y», [lporpamma nis
OBM «bank BompocoB st KoHTposs 3HaHui», VSDESK, Vcnyrum cBszu (moctym k cetu
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untepHer), MOODLE, JIuunslii kaOuner ctyaeHnra/corpyanuka, KOII (momeH Ha sHIekce),
PycI'apn, ViPNet.

OBC «YuuBepcurerckas oudmuoreka ONLINE» https://biblioclub.ru

3BbC «KoncynbranT crynenrtay http://www.studentlibrary.ru

3BC «Opaiit» www.biblio-online.ru

DnekrponHas Oubanoreka nuccepramuu u aBropedeparoB PI'B(DB/] PI'B) https://dvs.rsl.ru
OBC «Hayunas snexktponHas 6ubmoTeka eLibrary.ruy_http://elibrary.ru.

11. JInct 00HOBJIEHHMSI/aKTYyAJIM3AIM A
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