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1. CTpykTypa u o01asi TpPyA0eMKOCTb THCIUIIMHBI

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

Ouno-3a04Has popma 3aounas popma
00yJeHus oOy4eHus

Kypc 1 -
Cemectp 1 -
Jlexnun 20 -
[TpakTHueckue (CEeMHUHAPCKUE) 10 -
3aHSATHUS

JlaGopaTopHble 3aHITHS 14 -
Koncynbranuu - -
HToro ayniuTOpHBIX 3aHIATHIA 44 -
CamocTosTenbpHas padora 64 -
KypcoBas pabora - -

DopMa KOHTPOJIA

DK3aMeH 36 -
3auer - -
O0111e€ KOJIMYECTBO YacOB 144 -

2. llesn ocBOEHHS TUCIUILIHHDI:

[IpenogaBanue MUCHUIUIMHBI «XUMHS» TpelycMaTpuBaeT (pOpMHUPOBAHUE U Pa3BUTHE
3HAHUW, YMEHUU W HABBIKOB MO (YHAAMEHTAIBHBIM TEOPETUUYECKHUM M HKCIIEPUMEHTAIbHBIM
OCHOBaM 0O011el, HEOPraHUYECKON U OPraHMYECKOH XMMHMHU M HX MPUMEHEHHE IS PelIeHUs
KOHKPETHBIX TMPAaKTUYECKHX 3a7ad B O00JIACTU TEXHOJOTUHW M KOHCTPYMPOBAHUS IIBEHHBIX
15631 (117178

JlaHHasi  JUCHUIUIMHA  CIOCOOCTBYET  BBIpAOOTKE y  CTyA€HTa HMHTEpeca K
HCCIIEIOBATENIbCKON JIEATEIIbHOCTH W IPUMEHEHUIO IMOJYYEHHBIX 3HAHUN IIPU BBIIIOJIHEHUU
KYPCOBBIX U BBITYCKHBIX KBATU(UKAITMOHHBIX PadOT.

N3yuenne nmaHHOW [AMCHMIUIMHBI CIYKUT TIOATOTOBKOW CTyAeHTa K Oyaymieit
MpOoPECCHOHAIBHON JIESITEIbHOCTH B 0O0JACTSIX — HAay4YHO-MCCIIEIOBATEIIbCKON M TPOEKTHOM

(Tu3aitHepcKoif) coriacHo Npo(ecCHOHANBHBIM CTaHIapTaM:

21 Jlerkasi M TEKCTHJIbLHAsA MNPOMBIIIJIECHHOCTD

[Mpodeccnonanpubiii cranmapt 21.002 «/lu3zaitHep neTCKON OJEKIBI M OOYBH», YTBEPKICHHBIN
nprka3oM MuHHCTEpCTBa TpyAa U coluanbHOM 3ammThel Poccuiickoit denepannu ot 4 nexadps
2014 1. Ne 974 nu (3apeructpupoBan MunmctepcTBOM rocTuiuu Poccuiickoit ®denepanum 17
nexabps 2014 r., peructpaunoHHbld Ne 35251) ¢ M3MEHEHUSMH, BHECEHHBIMH MpPHKA3aMH
MunucrepcTBa Tpyna u connaabHou 3amuThl Poccuiickoit ®denepanuu ot 12 gexadps 2016 r. Ne
7271 (3apeructpupoBad MunucrepctBoM roctunu Poccuiickoit @enepauuu 13 suBapsa 2017 r.,
peructpannoHHbIi Ne 45230).

33 Cepsuc, okazaHue ycJayr HacejJeHUuI0 (TOProBJisi, TEXHHYECKOe 00CIYyKUBAHUE, PEMOHT,
NMPeI0CTABICHNE NMEPCOHAIbHBIX YCJIYT, YCJIYTH FOCTENPUUMCTBA, 00IIECTBEHHOE MUTAHNE

U mp.)

[Ipodeccuonanpupiii  crangapt 33.016 «MoaenupoBaHue W KOHCTPYHMPOBAHHE IIBEHHBIX,
TPUKOTAKHBIX, MCXOBBIX, KO>XaHbIX I/ISI[CJII/Iﬁ N0 MHAWBHUAYAJIBHBIM 3aKa3amy, YTBep)KI[eHHBII\/'I

2




nprKa3oM MHHHCTEPCTBA TPyAa U COLMANbHOM 3amuTsl Poccuiickoit @eneparun ot 24 nexadps
2015 r. Ne 1124 u (3apeructpupoBaHn MUHHUCTEPCTBOM IOCTHIMU Poccuiickoit denepanun 26
auBaps 2016 r., peructpanuonssiii Ne 40792).

40 CkBO3HbBIE BH/IbI npoc])eccnonanbﬂoﬁ ACATEJIBHOCTH B IIPOMBINVICHHOCTH

[Tpodeccuonanshsiii crangapt 40.011 «Crenuanuct mo HayqYHO-UCCIICIOBATEILCKUM U OTIBITHO-
KOHCTPYKTOPCKUM  pa3paboTKam», YTBEpKICHHBbIM mpukazoM MuHHCTEpCTBA Tpyda U
counanbpHoOM 3amuThl Poccuiickoit ®denepaunn ot 04 mapra 2014 r. Ne 121 1 (3apeructpupoBan
MunuctepctBoM toctuniu Poccuiickoit @enepaunu 21 mapra 2014 r., peructpaiimoHHbId Ne
31692).

OCHOBHBIMH 3aJaYaMi JUCHUINIJIMHBI ABJISIOTCH .

e (QopmupoBaHue TBOpPYECKH padOTAIONIMX OaKaJIaBpOB C PAa3BUTHIM  HAYYHBIM
MBIIIJICHAEM, 00J1aIal0IUX HEOOXOIMMBIM 3aIacoM 3HAHUK B 00JaCTH OOIIEH XUMUM,
CHOCOOHBIX HCIOJIb30BATh TEOPETUUECKUE 3HAHUS MPU PELUICHUH MPAKTUYECKUX 3a]ad,
MPOABJIAA IIPHU 3TOM CaMOCTOATCIBHOCTD U MHUIITUATHUBY,

e (QopmupoBaHuE y CTYJCHTOB 3HAHUI O BAXKHEHUIITNX XUMUUYECKUX 3aKOHAX U TEOPUSIX;

e  BIAJICHHE YMEHHUSIMH MIPOBOAUTH XMMHUYECKUN IKCIIEPUMEHT, TPOU3BOIUTH pacueThl Ha
OCHOBE XUMHUYECKUX POPMYI U YPaBHEHUN XUMHUECKUX PEAKIIUN;

o (bOpMI/IpOBaHI/Ie HAaBBIKOB 110 TPHUMCHCHUIO ITOJYYCHHBIX 3HAaHUHU JJIS O6’I)$ICHGHI/I$I
Pa3HOOOPa3HBIX XMMHYECKHX SIBJICHUN M CBOMCTB BEIIECTB, /AJISl OLEHKHU POJIM XUMUU B
Pa3BUTHUU COBPECMECHHBIX TEXHOJIOTHH U IMOJIY4YCHHHU HOBBIX MAaTCPUAJIOB,

®  yMeHHE NMPUMEHSTH MOTyYeHHbIE 3HAHUS JJ11 OE30MaCHOTO HCIIOIh30BAHUS BEIIECTB U
MaTepuaioB B IOBCEAHEBHOM )KM3HU U MPEIYNPEKICHUS SIBICHUI, HAHOCAILUX BpPe
3/I0pOBBIO YEJIOBEKY M OKpY’Karollel cpee.

3. Mecrto aucuumiaunsl B crpykrype OIIOII 6akanaBpuara
B1. 0.09. O6s3atenpHas yacthb O6510Ka 1.

Jis u3ydeHHs] MUCHUIUIMHBI «XUMHUS» HEOOXOIUMBI 3HAHMS, YMEHHS M HaBBIKH,
chopMupoBaHHBIE B TIPOLIECCE HU3YUYEHUS AUCIUIUIMH IIKOJIBHBIX KypcoB: «MaTemaTukay,
«Du3uka», «XUMUI».

TpeGoBaHusT K «BXOJHBIM» 3HAHUSM, YMEHHUSM M TOTOBHOCTSIM OOYYarOIIETOCs MpHU
OCBOCHUHU JUCIUILINHBI «XHUMHUS:

3HaTh:

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

YMmerb:

1) caMOCTOATENBHO OMpeNesaTh eI CBOEr0 OOy4YeHUs, CTaBUTh U (POPMYIUPOBATH IS
ce0s1 HOBBIE 3a7]aul B yuebe U MM03HABaTEIbHOM JESITeIbHOCTH, Pa3BUBATh MOTHUBBI M MHTEPECHI
CBOEH MM03HABATEIbHON JESITENbHOCTH;

2) yCTaHaBJIMBaTh CBSA3M MEXJY pealbHO HaOJII0JaeMbIMH XUMMUYECKUMH SIBICHUSMHU U
npolreccaMy, MPOUCXOAIIUMU B MHUKPOMHpPE, OOBSICHATh NMPUUYMHBI MHOTOOOpa3us BEILIECTB,
3aBUCUMOCTh MX CBOMCTB OT COCTaBa U CTPOCHUSA, a TAKIKC 3aBUCUMOCTb NTPUMCHCHUSA BCIICCTB
OT BX CBOMCTB;

3) ucmonb30BaTh  MHPOPMALMOHHO-KOMMYHUKAIMOHHBIE  TEXHOJIOTHH,  aKTHUBHO



MOJIb30BATHCS CIIPABOYHBIMU MaTepUaaMu M y4eOHOH TUTEepaTypoil o XMMHUU.

Baaners:

1) ocHOBaMM XMMHYECKOH I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIU3UPOBaThb M OOBEKTUBHO
OLICHUBATh )KU3HEHHBIE CUTYAIMH, CBI3aHHBIC C XMMHEH, HAaBBIKAMU O€301acHOT0 0OpaIeHus ¢
BEIIECTBAMM, HCIOJb3yEMbIMH B IIOBCEJHEBHON JKM3HH; YMEHUEM aHAJIW3UpPOBAaTh U
IUIAHUPOBAaTh 3KOJOTMYECKH O€30M1acHOE IOBEJEHUE B LEISIX COXpPaHEHMsI 370pOBbs U
OKpY’Karollel cpesbl;

2) MNpeACTaBICHUSMU O 3HAUYEHWU XUMHYECKOW HAyKd B PEIIEHUU COBPEMEHHBIX
9KOJIOTUYECKUX HPoOJIeM, B TOM YHCIE B NPEAOTBPAIICHUM TEXHOTEHHBIX M IKOJOIMUYECKUX
Karactpod;

3) nepBOHAYAJIBHBIMU CHUCTEMATH3UPOBAHHBIMM IIPEJCTABICHUSAMHM O BEIIECTBAaX, HUX
IPEBPALICHUSIX U IMPAKTUYECKOM INPUMEHEHHMH, MOHSATHMHBIM annaparoM U CUMBOJIMYECKUM
A3BIKOM XUMUU;

4) yCTHOH ¥ MUCbMEHHOM peubl0, MOHOJIOTUYECKOW KOHTEKCTHON PEUbIO.

JucunnimnHa «XUMUS» HUMEET JIOTUYECKYI0 UM COJEPKATEIbHO-METOAUYECKYIO
B3aMMOCBS3b C MOCJIEAYIOIIUMU JUCHUIUIMHAMUA M TPAaKTHKaMU y4eOHOro IiaHa, a MUMEHHO:
«Dusukay, «be30MacHOCTb KXUHEACATEIBHOCTUY, «IKOJOTus», «Marepuansl A U3
JIETKOM TPOMBIIICHHOCTH U KOH(EKIMOHUpOBaHKME», «TEXHOJIOTHUS HW3ACIUNA  JICTKOM
IIPOMBILUIEHHOCTHY, «MarepruaaoBeIcHUE B IPOU3BOACTBE IIBEMHBIX U3ICTUN».

N3ydyenne nanHoi y4eOHON AMCHMILTUHBI SBIISETCS MOATOTOBKOM CTylEHTa K Oymymiei
npodeCcCHOHAILHON JIeITEeILHOCTH —  HAYYHO-UCCJIEI0BATEIIbCKOU u MPOEKTHOM

(mu3aiiHepcKoi).

ITpu ocBOEHMM JAHHOM AUCUUIUIMHBI O0yYarOIUICS CMOXKET MPOJAEMOHCTPHPOBATh
(uacTuHo) cienyromume 0600eHHbie TpynoBbie GyHkuu (OTD) u Tpynosbie pyHkuuu (TD):

Konx n HanmeHoBaHue O0600111eHHbIE TPYIOBBIE TpynoBbie pyHKIIMM
npogeccuoHaIbHOTO ¢byHKINN
CTaHJapTa
Kon Haumenosanue HaumenoBanue Kon
21.002 B [TpoBenenue UccnenoBanue HyX, B/02.6
[TpodeccnonanbHbIM NpEeanpOCKTHBIX HoKeJIaHUM 1
cranaapt «Jluzaitnep AN3aHHEPCKHUX MPEAOYTEHU
JIETCKOU OZIEK/bI U HCCIICIOBAaHUH 110 notpeduteneil (nerei
00yBU» SHa9MMBIM JULA U poauTeneil),
3aKasquka n NPEABSIBISIEMBIX K
norpeduTesne JWM3aiiHy 1eTCKOil
TapamMeTpam OJICKJIBI U OOYBH. B/04.6
Odopmiienne pe3yabTaToB
UCCIIE0BAHUMN U
dbopMupoBanue
MPEIJI0KEHUN O
HaIpaBJIEeHUsAX paboT Mo
CO3JaHHIO
MojieJIel/KoeKuui
JIETCKOHM OeKAbI 1 O0YBH.
C Coznanue [IpoexkTupoBanue C/01.6
MoJeTen/Ko- MOJIHOTO BH3YaJIbHOTO
JIEKIMH TETCKON oOpasa u cTus,




0JIeX1bI U 00yBU

KOHCTPYKTHBHBIX
pelIeHU HOBBIX
CE30HHEIX,
TEMATHUYECKHX, POJICBBIX
MO/IeJICH/KOJLICKIUI
IETCKOM OJEKALI 1
00yBH.
Konctpynposanue
0e30IacHbIX, YI0OHBIX,
(yHKIIMOHAIBHBIX,
MPAKTHUYHBIX U
JCTETUYHBIX
MO/IeJICH/KOJICKIUIA
JIETCKOM OJCKIbI U
00yBH.

H3roroBnenue u
anpooanus
AKCIIEPUMEHTATBHBIX
MojiesIeH (OTBITHBIX
00pasIoB).
Moaudukanus u
nopaboTka
CYIIECTBYOIINX
MO/IeJICH/KOJIEKIUIA
JIETCKOM OJCKIbI U
00yBH.

C/02.6

C/03.6

C/04.6

33.016
[TpodeccrnonanbHbIi
CTaHJapT
«MopenupoBanue u
KOHCTPYUPOBAHUE
IIBEHHEBIX,
TPUKOTAXKHBIX,
MEXOBBIX, KOJKaHBIX
126631 (11705 810)
WHIUBUTyaJIbHBIM
3aKazam»

Brinonnenue
KOMIUIEKCa paboT B
nporiecce peMoHTa
HITH HM3TOTOBIICHUS
JU3aHHEPCKUX u
JKCKJIIO3UBHEIX
IIBEHHBIX,
TPUKOTAXKHBIX,
MEXOBBIX,  KOXaHBIX
W3ICIUHA  Pa3IUIHOTO
aCCOpPTHMEHTA 110
WHUBUyaIbHBIM
3aKazaM

PazpaboTtka

KOHCTPYKIIUH
JIU3aWHEPCKUX U
3KCKJIFO3UBHBIX
IIBEHHBIX,

TPUKOTAXKHBIX,

MEXOBBIX, KO’KaHBIX
W3IeNUN PA3IMUYHOTO
ACCOPTUMEHTA.

Packpoit quzaitHepckux

1 DKCKJTFO3UBHBIX
IIBEHHBIX,

TPUKOTAXKHBIX,

MEXOBBIX, KOJKaHBIX
W3AENUN pa3IunyHOTO
acCOpPTHMEHTA.
Opranuzaius qesTeIbHOCTH
MOPTHBIX 110 PEMOHTY HJIN
MOIIUBY JU3alHEPCKUX U
HKCKJIFO3UBHBIX ILIBEHHBIX,
TPUKOTAXKHBIX, MEXOBBIX,
KOXKaHbIX U3JIETHH
pa3IMYHOr0 ACCOPTUMEHTA.

C/03.6

C/04.6

C/06.6

40.011

«Crenuaiuct o
Hay4HO-
HCCIIEA0BATENLCKUM U
OIIBITHO-

[IpoBeneHue HaydHO-
UCCIIeI0BATEIbCKUX
u OIIBITHO-
KOHCTPYKTOPCKHX
pa3paboToK 110

Ocy1iecTBiieHHE TPOBEACHUS
pabot mo o6paboTKe U
aHaJIM3y HAy4YHO-
TEXHUYECKOH MH(pOpMAIHH U
pe3yJIbTaTOB UCCIEAOBAHUI

A/01.5




KOHCTPYKTOPCKUM
pa3zpaboTKam»

OTACJIBHBIM
pasaciiaM TCMbI

4, Tpeﬁonamzm K pe3yjabTaTaM OCBOCHHUSA NUCHUIIJIUHDBI

B pesynbrare m3ydeHus NaHHOW JUCIHMIUIMHBI CTYIEHT (OPMHUPYET U JAEMOHCTPUPYET

caenywouye 00menpogeccuoHaabHbIe KOMIIETEHIIUM

OIIK-1
METO/IBI
ESITEILHOCTH

MaAaTEMAaTHYCCKOI'O

aHalJIu3a

u MOACIUPOBaHUA B

CrocobeH IIPUMCHATE C€CTCCTBCHHOHAYYHBIC H 06H.[€I/IH)KeHepHBIC 3HaHMHA,

npodeccuoHanbHOM

Oo0menpogeccuoHaTbHbIe KOMIIETEHIIUH BHIMYCKHUKOB U HHIMKATOPBI UX A0CTHKEHUS

Kateropusi o0menpodec-

KO}I U HAUMCHOBAHHC

KO}I 1 HAMMECHOBAHHEC UHIUKATOpPAa

CHOHAJIBHBIX o0menpodeccuoOHAIBLHOMT JOCTUIKEHU S
KOMIIeTeHIIUI KOMIIeTeHIIUH odmenpodgeccHoOHAILHOMT
KOMIIETeHIIN U
AHanuTHYecKoe OIIK-1. Criocoben OIIK-1.1.
MBIIIIJICHUEC IMPUMCHATH 3HaTh: o0nacTu C€CTCCTBCHHOHAYYHbBIX

€CTECTBEHHOHAYYHbIC U
0O0IIeNH)KEHEPHBIE 3HAHMA,
METO/Ibl MATEMaTHYECKOTO
aHaJIM3a U MOJICIMPOBAHMS B
pohecCHOHANTBHOM
JeATeIbHOCTU

1 OOIIENHKEHEPHBIX 3HAHUH, METO/IbI
MaTeMaTHYECKOI0 aHaIn3a U
MOJIEJIUPOBAHUS, HCIIOJIb3YEMBIE B
poeCCHOHATIBHOM NesITeTbHOCTH
KOHCTPYKTOpA U3JEIUN JTETKON
MIPOMBIIIJIEHHOCTH

OIIK-1.2.

YMeTb: BBIICIATD U3
€CTECTBEHHOHAYYHbIX U
OO0IIENH)KEHEPHBIX 3HAHUH, N3BECTHBIX
METOJI0B MATEMAaTUYECKOr0 aHAJIN3A U
MO/JICIIPOBaHMs, TpeOyeMble B
MIPOEKTUPOBAHUU U MIPOU3BOJICTBE
OJICXK/Ibl, 00YBH, KOXKIaJIaHTEPEH,
aKcecCyapoB, U3JEHN U3 KOXHU U MeXa
OIIK-1.3.

Baapers: HaBbIKamMu
COBEPLICHCTBOBAHUS IIPOLIECCOB
MIPOEKTUPOBAHHUS U IIPOU3BOJICTBA
OJICK/IbI, 00YBH, KOXKTaJIaHTEPEH,
aKceccyapoB, U3JIETNNA U3 KOKHA U MeXa
HAa OCHOBE €CTECTBEHHOHAYUYHBIX U
OO0IIENH)KEHEPHBIX 3HAHUH, U3BECTHBIX
METOJI0B MATEMAaTUYECKOrO aHallu3a U
MO/JICIMPOBAHMSI

dopMHUpOBaHUE YKA3aHHBIX KOMIIETCHIIMH M0 AHWCIUIUIMHE CBS3aHO C O00JIacTsIMU
npodeccuoHanbHOM e TeIbHOCTH BBITYCKHUKA OakanaBpuaTa:
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21 Jlerkasi 1 TEeKCTWIBHASI IPOMBIIIJIEHHOCTD

[Mpodeccuonansubiii  crapmapt 21.002 «J/luzaiinep neTCKOM OIEXKABI U OOYBU»,
YTBEPKJICHHBIN MpHKa3oM MUHUCTEpCTBA TPyJla U COLUMAIBbHOM 3amuThl Poccuiickoit
Oenepanun ot 4 nexadbps 2014 . Ne 974 1.

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

[Tpodeccuonansuslit crangapt 33.016 «MoaenupoBaHie U KOHCTPYUPOBAHUE HIBEHHBIX,
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 BIAbI NPO(ecCHOHAIBHOM 1eTeJIbHOCTH B IPOMbIILIEHHOCTH
[Ipodeccuonanpupiii ctanaapt 40.011 «Crenuanuct Mo Hay4HO-HCCIEAOBATEIBCKUM H
OMBITHO-KOHCTPYKTOPCKUM pa3paboTKam», YTBEP)KIEHHBINM MpukazoM MMUHHCTEpCTBA
Tpyna U couuanbHOM 3amuThl Poccuiickoit @enepaunu ot 04 mapra 2014 r. Ne 121 w
(3apeructpupoBan MunuctepctBoM roctuiuu Poccuiickoit @enepanun 21 mapra 2014
r., peructpandonubiii Ne 31692).

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

[enu v 33724y TUCHUTUIMHBI « XUMHUS», TyTH U CIIOCOOBI X PElIeHUs.

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

OcHoBHbIE pa3zaenbl XUMUU. OCHOBHBIE MOHATUS U METOAbI TOW TUCUUILITUHBI.

OCHOBHBIE 2Tarbl Pa3BUTHS XUMHH, €€ COBPEMEHHOE COCTOSTHUE.

CBsi3b CBOWCTB COCAUHCHHM C IIOJIOKCHHMEM COCTaBJISIONINX HX DJJIEMEHTOB B
Ilepnonnueckoi cucreMe xuMudeckux snemenTos (.M. Menneneesa.

OCHOBBI TEOPUM CTPOEHUS HEOPraHWYECKHMX M OPraHMYECKUX BEIIECTB U XUMHUYECKOM
CBSI3H.

OCHOBBI XUMHYECKON TEPMOANHAMUKHI U TEPMOXUMHUH.

XUMHUYECKOE pABHOBECHE.

TepMoaMHAMHUYECKHUE CBOWCTBA PACTBOPOB HEDIEKTPOIUTOB M OCOOEHHOCTH PACTBOPOB
AIEKTPOJIUTOB.

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
HOMEHKJIATypy.

OCHOBHBIE KJTaCChl OPTraHUYECKUX COCIMHEHUMN 1 UX CBOMCTBA.

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

Ymers (OIIK-1):

CamocTosaTenbHO padoTaTh ¢ yueOHOM M CIIPaBOYHOM JIMTEPATYPOl 10 XUMHUHU.
ITpaBHIIBHO UCTIOIB30BAaTh HOMEHKJIATYPY HEOPTaHUUYECKUX U OPraHUYECKUX COCTUHEHUM.
[Tonp30BaThCsi OCHOBHBIMU PEAKTUBAMH, PACTBOPUTEISAMH, XUMUYECKOU MOCYAOM.
I'oTOBUTE pacTBOPHI C 33JaHHON KOHLEHTPALUEH paCTBOPEHHBIX BEILECTB.



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 npoBeneHuM y4eOHBIX 3aHATUH oOecneuyuBaeTCAd pa3BUTHE Yy OO0ydaroluXcs
HaBBIKOB KOMAaHJHOW pa0OThl, MEXKIMYHOCTHOW KOMMYHHMKAIIMM, NPUHATHS PpEIICHUH,
JUAEPCKUX KadyecTB. /g 3TOro UCnonb3yercs MPOBEICHNE HHTEPAKTUBHBIX JIEKIIUN, TPYIIIOBBIX
JUCKYCCUH, POJIEBBIX UI'P, & TAK)KE MATEPUAJIbl HA OCHOBE PE3YyJIbTaTOB HAYYHBIX UCCIIEIOBAHUM,
B TOM 4YMCJIE€ C YYETOM pPETrHOHAJbHBIX OCOOCHHOCTEH NpPO(ECCHOHANIBHON AeATebHOCTH
BBIITYCKHUKOB U IOTPEOHOCTEN paboTomaTenei.






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 KOHIICHTPAIINH. 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]
CocTosiHAE 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 COEITUHEHUI. 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 oOMeHa B MOJEKYJSIPHOH M MOHHOH ycTHbIH ompoc, | [12]- [15]
CunbHble ®  ClAa0bIe  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 BOMbI.
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 pacHpoCTPaHEHHOCTh B IIPUPOJIE. 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

20

10

14

64
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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 pPeXUME 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 Buapl y4yeOHOHW pabOThl MOTYT MNPOBOAMTHCSA JUCTAHLMOHHO HA OCHOBAaHHUH
JIOKQJIbHBIX HOPMAaTUBHBIX aKTOB.

2. B nmemax peanuzanMM HMHAMBMIYalbHOTO IOAXOJa K OOYYEHHUIO CTYACHTOB,
OCYIIECTBIISIONIMX Y4EOHBIM Ipoliecc MO HHAUBUAYAIbHOM TPAaEeKTOpPUUM B paMKax
UHIUBUAYaJIbHOTO  paboyero IlaHa, M3y4eHHWE JAHHOW JAMCHUUIUIMHBI  MOXET
OCYILIECTBIIATHCS Yepe3 UHAUBUIYAIbHbIE KOHCYJIbTALUN MPENOaBaTelsl OYHO, B YaChl
KOHCYINITAIM, 10 JJIEKTPOHHOW MouTe, a Takke ¢ ucrnoib3oBanuem Cisco Webex,
wiaTGopMbl qucTaHMOHHOTO o0y4eHus: Moodle, nuunblii KaOMHET CTylIeHTa Ha calTe
COTI'Y, npyrux snementos DM1OC COI'Y.

7. YueOHO-MeTOAHYECKOE 00ecIIeYeHHEe CAMOCTOATEIbHON padoThl
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  yrIyOJIeHUs U PAaCIIMPEHUs TEOPETUUECKUX 3HAHUM;
e (dopMupoBaHHS YMEHHH WCIIOJIB30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO
JOKYMEHTAITUIO M CIICIHATBHYIO INTEPATyPY;
e  (opMupOBaHMS CaMOCTOSITEILHOCTH MBIIUIEHHUS, CHOCOOHOCTEH K CaMOpa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO M CaMOpEaIH3aluu;
®  Da3BUTHS UCCIIEAOBATEILCKUX YMEHUH.
CamocrosiTenbHass paboTa O0y4arolMXcs OCYIIECTBISETCS HAa MPOTSHKEHUH H3YUCHHS
BCEH JMCLUIUIMHBI B COOTBETCTBUU C YTBEP)KJICHHOH B y4eOHOM IIaHE TPYIOEMKOCTBIO (IS
ouHOU (opMBI 00ydeHHUst 64 "aca) U COCTOUT U3:
e  paloOThI CTY/IEHTOB C JICKIIMOHHBIMU MaTepHajlaMM, IOHMCKa M aHaJIM3a JIMTepaTypHbIX
JTAHHBIX ¥ 3JIEKTPOHHBIX UCTOYHUKOB MH(OPMAIINH 110 33JaHHON TeMe;
e odopmieHUs TaOOPaATOPHBIX 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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®  paboTHI C TECTAMH U BOIIPOCAMHU JIJISl CAMOIIPOBEPKH;
®  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. OnpeneuTh 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, mIIOTHOCTH 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. [ImotHOCTh 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 (OPMYIIBI aTOMOB yriiepoaa, Opoma u memau. M300pa3uTh
pacripeiesieHue IEKTPOHOB TI0 OPOUTAIISIM.

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

4. CocTaBUTh 3JIEKTPOHHBIE (POPMYJIBI aTOMOB CTPOHIMS, XJopa U TUTaHA. 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 COEAMHEHUS, yKa3aThb KOMILIEKCOOOpa3oBaTelb U 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 GopMynbl cleayromux coeaunHeHuii: rexcadroposanamar (l1l) ammonwms,
opomuz O6pomoruapokcorerpaammunaxpoma (lll), terparuapokcoaypar (Ill) xamms, murpar
muxsioporerpaammuaxpoma (1), rexcanutpoponar (111) marpus, nenraximopoaksapyrenar (I11)
HaTpusi, OPOMHJI HUTPOXJIOpOOpoMOoTpruaMMUHILIATHHEI (IV), THIpOKCHI reKcaaMMHUHHUKEIS

().

XumMHu4yeckoe YIpa’kKHEHHUE 110 TEME «Peakuuy HOHHOTO o0MeHa»

1. CocraBuTh BCE BO3MOXHBIC YPAaBHEHHS PEAKIUA B MOJIEKYJISPHOW M MOHHOU (dopme
MEXy CIEeIYIOIIMMHU BEIIeCTBAMU: HUTPAT aMMOHUS, THIPOKCHU]T Kallusd, 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 + B, + 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 + KNO2,+ 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, TOMOJIOTUYECKUHN PN, HU30MEpHs, HOMEHKIATypa, CIOCOOBI MOJIyYeHUs U
XHMHYECKHE CBOMCTBA.

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

AJKaareHbl, H30Mepus, HOMEHKIIATypa, CIOCOObI ONyYeHUs] U XUMUYECKUE CBOWCTBA.
ApomaThdecKkue YrieBOJOPOJIbl, HOMEHKJIATypa, HM30MEpHUs, CIMOCOOBI TMOJyYeHUus |
XAMHYECKHE CBOMCTBA.

CrnupThl, ©30MEpPHs, HOMEHKJIATYypa, CIIOCOOBI TOJIYYSHHUSI U XMMHUYECKHUE CBOMCTBA.
®deHoIbl, H30MepHs, HOMEHKIIATypa, CIIOCOOBI MOMyUYeHUsI U XUMUYECKHE CBOICTBA.
ATnbaeruipl ¥ KeTOHBI, U30MEpHUsi, 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, kinaccuukaiys, HOMEHKJIATypa, CIOCOOBI TONYYCHUS W XHUMHYECKUE
CBOICTBA.

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

BricokoMonekynsipHble COeNUHEHUs, KIacCU(UKAILIUS, CTIOCOOBI TIOMyYeHUs, CTPOSCHUE
MOJIEKYJI, CBOMCTBA.

Kpurtepun ¢popmMupoBanusi 0eHOK NPH NpeacTaBjeHnH pedgepara

Pedepar cooTBeTCTBYET MpEAsioKEHHON TeMe, UMEeT BCTYIUIEHHWE, OCHOBHYIO YacTbh U
3aKJTIOYCHUE.
Tema  packpblTa  MONHOCTBIO, CTYAEHT  MPOJAEMOHCTPUPOBA  CIIOCOOHOCTD
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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 pegepara

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 JIOKA3bIBAETCS BBIJABUHYTHIN 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 TpeOOBaHUS, IPEIBSBISICMbIC K 3aIaHUIO0, BBITIOJHCHBI.

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 chHoOpMyNIHpOBaH HEUYETKO WM HE BIIOTHE
COOTBETCTBYET TEME BBICTYILICHUS;

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

NpelICTaBlIeHa  TMpEe3eHTalus K  JOKJIaay, HO  HMEITCS
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 OCHOBHOMH qacTu BBI)IBHHYTBIﬁ 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 BBeneHWM TE3UC OTCYTCTBYET WM 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 <<HpHMHTHBHBIﬁ)).

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 MPEAIOKESHHON TEME, MMEET BCTYIUICHUE, OCHOBHYIO YacTh H
3aKJIIOYeHHEe; B Ja0OpaTopHOM paboTe MpencTaBieHbl Ieidb padoThl, €€ XOa C
OIMCaHHEM IKCTIEPUMEHTAILHOM PadOThI, CI€TIaHbI BEIBOJIBI IO PaboTe.

Tema  packpbiTa  TOJHOCTBIO,  CTYIACHT  TNPOJEMOHCTPUPOBAI  CIIOCOOHOCTH
aHAJM3UPOBaTh  pa3HbIC  MPEICTABICHHBIC  PE3yJIbTaThl  TEOPETHYCCKUX U
OKCHEPUMEHTAIBHBIX HCCIICIOBAaHUI, TPABWIFHO BBIIIOJHEHBI BCE pacyeThl H
NPUBEJCHBI YPaBHEHUS peEaKiWil, JaHa TOJHAas XapaKTEPUCTHKA IOJYUYCHHBIX
XUMHAYECKUX COSTUHEHHA.

MakcumainbHast OIICHKa «OTJIMYHOY», MUHUMAIIbHAS — «YIOBJICTBOPUTEIHLHOY.

8. OueHoYHbIEe CPeCTBA VIS TEKYIIEro KOHTPOJISI yCIIeBAeMOCTH, POMEKYTOUYHOI

arTeCTanM 1Mo uToraM OCBOCHUSA JUCHUIIJIMHBI

Tekymuii KOHTPOJIb 3HAHUW MPOBOAUTCA ITyTEM OLIEHKU BBINOJHEHUS 3aJaHUN K

MPAKTUYECKUM U JaOOpaTOPHBIM 3aHATHSAM, 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-2 Co6, K, YO,BY, D
OcCHOBHBIE 32aKOHBI U IOHATHUS
XUMHUH

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

3. | Tema 3. OIIK-2 Co6, K, YO,BY, D
Iepuoguyeckui 3aKOH "
3JICKTPOHHAsI CTPYKTYPa ATOMOB

4. | Tema 4. OIIK-2 Co,K, YO,BY,D
XuMHUYecKass CBfI3b M CTPOCHHE
MOJICKYJI

5. | Tema 5. OIIK-2 Co6,K,YO,BY,D
YdeHHe 0 pacTBOpax

6. | Tema 6. OIIK-2 Co6,K, YO,BY,D
XHuMHYeCKoe paBHOBECHE U €ro
CMelleHne

7. | Tema 7. OIIK-2 Co6,K, YO,BY, D
KoMiuiekcHble coeTuHeHust
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8. | Tema 8. OIIK-2 C6,K,YO,BY,D
Oc00eHHOCTH PACTBOPOB JIEKTPOJIHTOB
9. | Tema 9. OIIK-2 C6,K, YO,BY,D
OCHOBBI 3/1eKTPOXUMHH.

DJ1eKTPOAHbIE MOTEHIIHAJIBI

10, Tema 10. OIIK-2 C6,K, VO, BY, D
OO0miasi xapakTepuCcTHKA S-2JIEMEHTOB
11/ Tema I1. OI1K-2 C6,K, YO, BY, D

OO0mast xapakTepucTuKa 1
XapakTepHble 0CO0eHHOCTH d-
3JIEMEHTOB

12, Tema 12. OIIK-2 C6,K, VO, BY, D

OO0niasi xapaKkTepuCcTHKA P-3JIEMEHTOB
13| Tema 13. OIIK-2 Co6,K, YO,BY,D
OcCHOBHbBIE KJIACChI OPTraHUYEeCKUX
coeIMHEeHu

®opMa oLIeHOYHOT 0 cpeacTBa: cobecenoBanue CO, npoBepka KOHCIEKTOB K, ycTHBIN
onpoc YO, BelnonHeHue ynpaxuenuid BY, sxzamen 3.

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 TIIOJIYYEHHOW Ha JIEKIHUSIX W CaMOCTOSTEIBHO

HaiineHHO! MH(OpMaLUY;

3. BbIpabOTKAa YMEHHS CaMOCTOSITEIbHO W KPHUTHYECKH TMOIXOAUTh K HU3ydaeMoOMY
MaTepuaiy;
(hopMHpOBaHNE HABBIKOB YCTHOTO BBICTYIIJICHUS M Y4aCTHS B TUCKYCCHSIX;
(dbopMHpOBaHNE HABBIKOB PEIIEHUS 3a/1a4 U BBIIOJHEHHS! YIIPaKHEHHIA;
(bopMHpOBaHNE HABBIKOB pa0bOThI ¢ XUMHUECKOH MOCYI0i U peakTUBaMU;
(dbopMHpoBaHKE HABBIKOB pabOTHI C (PU3UKO-XUMUYECKUMHU MPUOOPAMHU M YCTAaHOBKAMU;
(dbopMHpOBaHNE HABBIKOB 0OpaOOTKH Pe3yJbTAaTOB SKCIEPUMEHTA U (HOPMYIHUPOBAHUS
IIPAKTUYECKHUX BBIBOJIOB.

NG A

8.2.2. Tunossble 3a1aHNA 1JIs1 JIA0OPATOPHBIX M NPAKTHYECKUX 3aHATHI 110 001ell XUMHUH

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

Iean 3anaTHa:
O3HAaKOMUTHCA C TPaBWIAMH TEXHUKH OE30MaCHOCTH M PabOThl B XUMHUYECKOMH
nabopaTopHH.
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O3HaKOMUTBCS ¢ XUMHUYECKON MOCYA0H, TpUOOpaMu U peakTUBaMHM, HCIIOIb3YEMbIMH B
71a00paTOPHOM MPAKTHKYME.

I[J'ISI HU3Yy4YCHUA  JHUCHUILIMHBI HCO6XO,Z[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, coxepkammuM |1 r a30THO# kucnoTel. Kakas cpema Oyner B pacTBope
rnocjue peakiuu?

Ocy1iecTBUTE PEBPALLEHUS:

N2 — NH3z — (NH4)2SOs — NHsCl — NHz — NHsNO3z — N2O
Hanummure BO3MOXHBIE ypaBHEHUS pEAKIHA MEXIY CICIYIOINIMMH BEUIIECTBAMHU:
XJIOpUJ, ATIOMHHHMSI, HUTpAT cepedpa, TUAPOKCUJA 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 HEOPTaHUYECKUX COeAMHEHM. BhIMomHUTE 1abopaTopHyro 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: knaccupukanus, noaydeHue, Gu3nveckre U XMMHIECKHUe CBOMCTBA.

Kucnotsr: knaccudukarus, noirydenue, Gu3nyeckue U XUMUIECKHUE CBOMCTBA.
OcHoBanus: knaccupuKkanus, moaydeHue, Guandeckrue 1 XMMHIECKHUe CBOICTBA.

Comu: knaccudukanus, GU3NIECKue U XMMHUYECKHe CBoMCTBa, 10 criocoOOB momydeHus
coJei.

BbINOIHUTH yHIpasKHEHUS

1.

2.

Hanucats Bce BO3MOXKHBIE ypaBHEHUS peakiuil (HO HE MeHee TpeX), C IOMOILbIO
KOTOPBIX MOKHO IMOJIY4YUTh HOAM]T KaJIHsl.

Hamncars BO3MOXHBIE YPaBHEHHS PEAKLINN MEXKy CIEIYIOIMMHA BEIIECTBAMU: XJIOPHLT
KaJIbIMs, HUTpAT cepedpa, cyabhaT MeaH, TUIPOKCHT Kalus, HOJH]T KaJus.

CocTaBUTh ypaBHEHUs pEAKUUH, C IOMOIIBI KOTOPBIX MOYHO OCYIIECTBUTh
CJIEYIOIIME IIPEBPALLCHUS:

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:

Paccmorpers  cmocoOBI  BBIpaKEHHS ~ KOHIGHTPAIMM  PAcTBOPOB,  BBHINOJHHUTH
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.

MousipHasi KOHLIEHTpaL¥s SKBUBAJICHTA BEIIECTBA WM HOPMajibHasi KOHLICHTpALHs.
MoutsuibHast KOHIEHTpALKsL.

MoubHast 107151 paCTBOPEHHOTI'O BEILIECTBA U PACTBOPUTEIIA.

Pemmnrn 3amaun:

Beruuciute maccy kpucramtorgapara 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 mpurotoBiieHHusl pacTBopa B3k 5,6 T ruapokcuaa kamus u 500 r BOABL
BbluncnuTh MaccoByl OO THUAPOKCHAA Kalusg B PacTBOpE U MOJIPHYIO
KOHIICHTPALIMIO PACTBOPA, €CIIM TIOTHOCTH pacTBopa 1,12 r/mi.

Breruncnuth Macey cynbdata nunka, coaepxkamerocs B 150 ma 0,05 M pacrtopa.
Boeruncnuth Maccy rugpokcua 6apus, coagepxarierocs 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, BBIIOJHUTH Ja00paToOpHy0 paboTy U 0hOpMUTH
ee B TEeTPaJIU.
Jlad. paGora Ne 3. Xumuueckoe paBHOBecHe. BiusiHME KOHIIEHTpallUM BEIIECTB,
YYaCTBYIOIIMX B PEAKIUH, TEMIEpaTypbl U KHUCIOTHOCTH CpEIbl Ha CMEIICHUE
paBHOBECHSI.

Bonpocs! nu1s1 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.

CwmemeHne xumudeckoro pasHoBecus: npuHuun Jle Illarense — bpayna. BausHue
[1apaMeTpPOB CUCTEMBI HAa CMELICHUE PABHOBECUSL.

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, TaBJICHUE) /ISl YBEIHMUCHHUS BBIXO/1a MPOAYKTOB PEaKIHHU:
2H:Sy + 302 « 2SO + 2H0; AH? < 0;
2NH;ny Nowy + 3Hh; AH® > 0.

TEMA Ne 5: KoMmmieKcHBIE 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 COEITMHEHHUS, UX MTOJIyYEHHE U CBOMCTBA.

Bonpocsl 1151 00cy:k1eHus:

CoBpeMeHHOE coziepKaHue MOHATUS «KoMILIeKCHbIe coeanneHus» (KC).

Teopus cTpoeHMs KOMIUIEKCHBIX coequHeHn BepHepa.

JIeHTaTHOCTb JIMTaH/I0B U KOOPAMHAILMOHHOE YHCIIO KOMIUIEKCOOOPa30BaTeIs.
CrnocoOGHOCTh aTOMOB Pa3JINYHBIX IEMEHTOB K KOMIUIEKCOOOPa30BaHUIO.

OCHOBHBIE THUIIBI KOMIUIEKCHBIX COEIIMHEHUM.

HomeHnkitatypa KOMIUIEKCHBIX coeuHeHui. [Ipumepsl.

Huccounarus KC B pactBopax. KoHcTaHTBI 00pa3oBaHMs 1 HECTOMKOCTH KOMILJIEKCOB.
IIpupona xumuueckoit cpsizu B KC. Meron BC npu onucanuu npupoabl XMMHUECKOM
cBs3u 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 mporekaeTr mporecc IUCCOLUAIMM 3THX KOMIUIEKCHBIX COEIMHEHHWH 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. DnekrtponuTuhyeckas AHMCCOIMAIMS B PAacTBOPAX SJIEKTPOJIUTOB.
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.
MexaHu3M NpoLecCOB AUCCOLUALIMN MOJIEKYJ 2JIEKTPOJIUTOB.
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 BO3MOXKHbBIE YpaBHEHHUS PEaKlUii B MOJIEKYJSIPHON M HMOHHOHN (dopme

4.

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

CocTaBUTh BCE BO3MOKHBIE YpaBHEHHS PEaKLMil B MOJEKYJISIPHOW U MOHHOWU (opme
MEXIy CIEAYIOUIMMHU BeIeCTBaMU: KapOOHAT HATpHsl, a30THAs KHUCIOTA, XJIOPUA
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.

Uro mpou3oiAeT NMpu CIMBAHUU PAacTBOPOB CHUJIMKATa HATpus U cyibdara aTroMUHUS?
CocTaBuTh ypaBHEHUs peakifii B MOJIEKYISIpHONW U MOHHOM (Gopme.

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

(;rabopaTopHOe 3aHsTHE, 2 Haca)

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. OxHCINTEIBEHO-BOCCTAHOBUTENbHBIEC PEaKIUU. MeTon

MIOJIyPEaKLIA.

Bonpocs! nuis1 06cyxneHus:

=

©CoNo kW

CreneHp OKMCIEHUS U OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA 3JIEMEHTOB M HUX COEIWHEHUH B
3aBUCHUMOCTH OT HMX IOJIO)Ke€HUs B Ileproguyeckoil cCUCTEME JIEMEHTOB M CTEIIEHU
OKHCJIEHHUS AJIEMEHTOB B CO€IMHEHUSIX.

Bakneime oKUCIUTENN U BOCCTAHOBUTEIH.

Krnaccudukanus okuciuTeabHO-BOCCTAHOBUTEIBHBIX PEaKLIUM.

ONEeKTPOAHBIE TOTEHLIUABI.

["anpBaHMYECKHIT IIEMEHT U €r0 JICKTPOABUKYIIAS CUJIA.

CrangapTHBIM BOJOPOIHBIN AIEKTPOJ U €r0 IPUMEHEHHE.

CrangapTHBIN JIEKTPOAHBIN MOTEHIIMA METAJLIA.

DNEKTPOXUMHUYECKUN Psii HAIPSDKEHUHM 3JIEMEHTOB.
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10. YpaBuenue HepHcTa s 37MEKTPOJHOTO MOTEHIMANA METaUla U JUIS TMOTCHIMAa
OKHCJIUTENBHO-BOCCTAHOBUTEIBHOTO AJIEKTPOJA.

11. Bausinue cpeabl W BHENIHUX — YCJIOBUUM  HA  HAINpaBIEHUE  OKHUCIHUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKIUN U XapakTep oOpa3ymoIIUXCs MPOAYKTOB Ha MpUMEpe
MepMaHraHaTa Kajus U AuXpomara Kajusl.

BbINOJHUTDH yIIpasKHEHUSI:

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 06cyxneHus:

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, PaCIPOCTPAHEHHOCTh 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
MTOMOIIBI0 KOTOPBIX MOYKHO TOJYYHUThH BOIOPO/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 MEPHOIMYECKON 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), xpomarel u auxpomarbl. OKHCIHUTENIbHAasS AaKTUBHOCTh
coenunenuit xpoma (VI).

CoenuHeHus Maprasia, oomas XapakTepUCTHKa, CBOMCTBA OKCUIOB U THJIPOKCHIOB B
3aBUCHUMOCTH OT CTETIEHU OKUCIJIEHUS SJIEMEHTOB.

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

DNeMEHThI CEMEICTBA Xkee3a, CBOMCTBA IPOCTHIX BEIIECTB U UX COSAMHEHUH.

BpInoTHUTH yIpaKHEeHUs:
CocTaBbTe ypaBHEHUS peaklUil B3aUMOJEHCTBUS MEIN U LIMHKA 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
yKa3aTb KOMIUIEKCOOOpa3oBaTelb W JIMTaHAbl, KOOPJIMHAIMOHHOE 4YHUCIO M 3apsj
KOMILIEKCOOOpa3oBareisi, BHEUIHIOIO U BHYTPEHHIO cdepbl M Ha3BaTh JaHHBIE
KOMIUIEKCHBIE coenHeHns. Kak mpoTekaeT mnpouecc TUCCOUMALNN 3TUX KOMIUIEKCHBIX
coenuHeHuil B pactBope? Hamucate BbIpakeHHE ISl KOHCTAHThl HECTOMKOCTH
KOMIUIEKCHBIX HOHOB JIaHHBIX KOMIUIEKCHBIX COETMHEHUH.
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. Tanmorenpl kak  okucauTenw. [ amoreHoBomoponabl.  Kucnopomconepxamue
COEIMHEHUS TAJIOTESHOB.

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

4. Cepa u ee COCUHECHHSI: CEPOBOJOPO/I, CYIb(MHUIbI, OKCHIBI, KUCIOTHI.

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. ®ocdopusie kucnotsl. PocaTsl, UX pACTBOPUMOCTD U TUAPOIIH3.

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 — K>SOz + KyS + H0
Cl, + I + KOH — KClI + KIO3 + H20

CocrtaBbTe ypaBHEHUS peakLUil rHIpoiIn3a Cyabpuaa Kalblus U THAPOCYIbGUTa 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 OPraHMYECKUM COETUHEHUAM YIIIEPOAa.

Bonpocsl 1151 00cy:RI1eHUs:

1.
2.
3.

o

oo

OcHOBHBIE MOJIOKEHUSI TEOPUU XUMUYECKOTo cTpoeHust A.M. byrieposa.
Knaccudukanms opraHudeckux CoeuHEHUH.

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

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

ATKUHBI, TOMOJIOTHYECKUN DS/, U30MEPHUS, HOMEHKIIATypa, CIIOCOOBI MOTYYSHUS U
XHMHYECKHE CBOMCTBA.

AnkanueHsl, N30Mepusi, HOMEHKIIATypa, CIIOCOOBI MOJIYYeHUsI U XUMUYECKHE CBOMCTBA.
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. Anpaerupl ¥ KETOHBI, H30MEpHsi, HOMEHKIIATYpa, CIIOCOOBI MOTY4YeHUS U XUMUYECKHE
CBOICTBA.

11. KapOoHOBBIE KUCIIOTHI, U30MEPUs, HOMEHKJIATYpa, CIIOCOOBI TOTYYECHUS M XUMUYECKHE
CBOICTBA.

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

13. YraeBozpl, Kiaccuukanys, HOMEHKIATypa, COCOOBI MOTyYSHHUS U XUMUYECKUE
CBOICTBA.

14. AmuHbI, H30Mepus, HOMEHKIIATYpPa, CIIOCOOBI TOIYYEeHUS K XUMHYECKHE 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. [IpuMepbl TeCTOBBIX 3aIaHU JAJI51 KOHTPOJISI 3HAHMI
Buibepume ooun npasunvusiii omeem

Oo0mrass xuMus

Mornekyina Kakoro U3 BEIIECTB UMEET HanOOJbIIYI0 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[Al(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) 351eKTPONPOBOTHOCTb;

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) paBna:

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) HepacTBOpHMOE B BOJIE OCHOBAHUE;

2) KHCIYIO COJb;
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3) OCHOBHYIO COJIb;
4) HepaCTBOPUMYIO B BOJIE CPEJHIOIO COJlb.
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) 311eKTPOOTPULIATEIILHOCTb.
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 KUCIIOTY;
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) aTomHBIiT 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, KaJIMUH;
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 opandicessili. Kakyro OKpacKky UMEIOT 3T WHAMKATOPHI: a) B KUCIIOH, 0) B
LIEJIOYHOM cpene?
1) a) makMyc — KpacHbIN, METUJIOPAHK — KPAaCHBIN; 0) TaKMyC — CHHHI, METUIIOPaHXK —

32



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) TaKMycC — CUHHI, METUJIOPAHXX — KPACHBIH; 0) JJAaKMYC — KpaCHBIN, METUIIOPAHK —
KpPAaCHBIN.

18. Ha TpeTbeM 3HEpreTHuECKOM YPOBHE UMEETCS MO 8 3JIEKTPOHOB Y KaX/I0M U3 YaCTUIL:
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 XUMHUYECKUX CBS3€H B MOJIEKYyIe
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 CBSI3b B OpOMUJIC KaJIUs:
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 COJCPKUTCS 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) HE 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 BEIIECTBA,
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. YkaxuTe THIT THOPUAU3AINN ATOMHBIX OpOUTAICH IIEHTPATHFHOTO 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 TEKTPOHOAOHOPHBIX 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 nuanoauakBaTpuammuakooansTa (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. Kakoii 3aKOH OTpa)kaeT CBsI3b MEXKIy pabOTOMN, TEMJIOTONH U BHYTPEHHEN YHEprueit
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) nasinenue 101,3 xIla u remneparypa 298 K;

3) naenenue 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 MOI0XKUTENBHO;

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 Cpeoi SHEPTHei, HO He 0OMEHHBAETCS BEIIECTBOM;

4) oOMeHHuBaeTcs ¢ OKpYXKarollel cpeioi BelecTBOM, HO He 0OMEHUBAETCS YHEPTUEH.
45. Kpureprem caMONpON3BOIbHBIX U PABHOBECHBIX MPOLIECCOB 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 TIOMOIIIK KOTOPBIX peain3yercs AaHHOe
MaKpOCOCTOSIHUE;
2) 4KCI0 MAKPOCOCTOSIHUI CUCTEMBI, IIPU MOMOIIHM KOTOPBIX PeaTu3yeTcs JaHHOe
MHUKPOCOCTOSIHUE;
3) YHUCIO YacTHUIl CUCTEMBI, YYaCTBYIOILIUX B [lepe/iade SHEePTUu;
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) cucTeMmsbl, B IIporiecce 00pa3oBaHMs KOTOPBIX OTCYTCTBYIOT TEILUIOBBIE H 0ObEMHBIE
3 deKTHI;
3) cucteMsl, B mporiecce 00pa3oBaHMs KOTOPHIX BBIAEISETCS WM  TOTIIOMIACTCS
TEeIIoTa;
4) cucremsl, B Ipoliecce 00pa3oBaHUsl KOTOPHIX BBIJIEISETCS MU TOTIIOMIAETCS
TEIUIOTa U U3MEHSETCSI 00BEM.
50. VYpasuenue Bant-I'odda mist pacaera 0cMOTHIECKOTO 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) HEe MPOWCXOJUT HUKAKUX BUIUMBIX H3MEHCHHH.
53. BenuumnHoH, XapakTepu3yroIei TUCCOIUAIMIO U He 3aBUCAIIEH OT KOHLIEHTPAIH
pacTBopa, sIBISIETCS
1) xKoHCTaHTa THIIPOIH3a;
2) MOHHOE MPOU3BEICHHUE BObI;
3) OTHOIIEHHE KOJIMYECTBA PACTBOPEHHOT'O 3JIEKTPOJIUTA K 00IIeH Macce pacTBOpa;
4) KOHCTaHTa IUCCOITUAIINH.
54. KucnoTHOCTh (OCHOBHOCTB) paCTBOPOB IPUHSATO BBIPAYKATh YEPE3 BOJLOPOAHBIN
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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-MOHOB;
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 mapranua (I1);
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 ¥ COJSIHOW KHCIIOTHI;
4) pacTBOpa r'MJIpOKCHIA KaJbIU U YTIEKUCIOro rasa.
[Ipu paznokeHuu HUTpaTa KaJns BbIAEIAETCS

1) xucinopon;

2) oxcup azota(ll);

3) oxcup azota (IV);

4) OKCHJ KaJus.

CynbphuT HaTpUs B BOJHOM PAaCTBOPE THIPOIH3YETCS
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) xene3o, a30THas Kucaota, 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 B3auMoieliCTBUM pacTBOpPA MIEPMaHTaHATa KaJlus 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) TposBISET TOJBKO OKUCIUTEIbHBIE CBOICTBA.
KucnotHbiM sBiIsIETCA OKCUA:
1) Cr0s;
2) CuO;
3) CrOg;
4) MnO:..
XpoMar Kaaus:
1) sBisieTCA OKUCIUTETIEM;
2) SBIISETCS BOCCTAHOBUTEIICM;
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) pacTBOpOM HMTpaTa LIMHKA;
4) pactBopom HuTparta meau (II).
Cepebpo He pacTBOpsIETCS:
1) B pa30aBIECHHOM BOJHOM PacTBOPE CEPHOM KHCIOTHI;
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 MaKCHMalIbHOE 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 COXPAHEHHs MacChl BELIECTB, IMOCTOSIHCTBA COCTaBa,
KpPaTHBIX OTHOIIEHUMN. DIIEMEHT, IPOCTHIE U CIIOKHBIE BEUIECTBA, SIBJICHUE aJUIOTPOIIHH.
OTtHocuTenbHAs aTOMHAs Macca 3yeMeHTa. Moub u MosisipHast macca. Yuciio ABoraapo.
l'azoBble 3akoHbl. MounspHblii 00beM raza. HopmanbHble yciioBus. YpaBHEHUE
MenneneeBa-Knaneiipona. OTHOCHTeNbHAS TUIOTHOCTD T'a30B. OOBbEMHas 10JIA.
DKBUBAJIEHT, ()aKTOP SKBUBAJIEHTHOCTH, KOJMYECTBO BEIIECTBA SKBUBAJIEHTA, MOJISIPHAS
Macca JKBUBAJICHTA U €€ PacyeT, 3aKOH JKBUBAJICHTOB.

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

KBanToBass Teopuss cBera. CTpoeHHE »JJICKTPOHHOM o000NOYkH 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 u HMOHOB. OJHeprusi wuoHu3anuu. CpoACTBO K  3BJIEKTPOHY.
DnekTpooTpuuarenbHOoCTh. [lepuoanueckuil XapakTep H3MEHEHHsS CBOWCTB aTOMOB
3JIEMEHTOB U UX COCIMHEHUN.

DNEeKTpoHHasl CTPYKTypa aTOMOB M NEPUOAMYECKAsl cUcTeMa 3JIeMEeHTOB. lIpuHiun
[Taymu. IIpaBuiio Xynna. Ilpasuna KieukoBckoro.

Pa3Butue npeacraBieHuil 0 CTPOCHUHN MOJIEKYJ M XUMHYECKOU CBSI3M MEX1Yy aTOMaMu B
Molekyne. Teopus xumudeckoro crpoeHus byrtiepoBa. CTpyKTypHBIE (HOPMYIIBL.
[IpencraBnenus o xumuueckoi cBsizu JIpronca u Koccens.

XuMHUECKasl CBSI3b M €€ XAaPaKTEPUCTUKU: SHEPIrusl CBSI3H, JJIMHA, HAIPABICHHOCTh U
MOJISIPHOCTb.

KoBasienTHas cBsi3b. DKCHiepUMEHTaIbHAsT KpUBasi MOTCHIIMATIBHON SHEPTUHU MOJIEKYIIbI
BoJopoAa. Meroz BaleHTHBIX cBA3el. HenosnspHas u nossipHasi KOBaJI€HTHAs! CBS3b.
JloHOpHO-aKLEeNTOpHAS CBSA3b.

HNonnas cBsa3p M ee cBoicTBa. [lomsipuzyeMocTb MOHOB M MX MOJISPU3YHOLIAs
crocoOHOCTh. BomopoaHas cBsi3b. MeTaynieckas CBS3b.

KommiekcHbie coequnenus. KoopaunnannonHnas teopust Bepuepa.

Krnaccudukanus u HOMEHKIATypa KOMIUIEKCHBIX cOeMHEeHNN. KOMIUIEKCHBIE KHCIIOTHI,
OCHOBaHwus, conu. [Ipumepsl. buonoruyeckas pojib KOMILUIEKCHBIX COCIUHEHUI.
Juccounanus KOMIUIEKCHBIX COEIMHEHUM B pactBope. llepBuuHas u BTOpHYHAsS
nucconuanuu. Koncranrta Hecrorikoctu. [Ipumepsi.

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

Cwmemenne xumuueckoro paBHoBecus: mpuniun Jle [llarense — bpayna.

Y4yeHne O pacTBOpax: OCHOBHBIE ompefeneHuss (pacTBOp, pPacTBOPUTETb,
PacTBOPEHHHOE BEILIECTBO, PacTBOPUMOCTb ), KJ1accuukanms pacTBOpOB.
TepMoanHaMuKa mporecca paCTBOPEHU.

[Iporecc pacTBOpeHUsT Kak (PU3NKO-XUMHUUECKOe siBieHue. Teopus conbBatanuu J[.U.
MenpeneeBa. TernoBoil 3¢ (deKT mpu pacTBOPEHHHM TBEPHAbIX BEIIECTB B JKUIKOM
pacTBopuTele. 3aBUCUMOCTh PACTBOPUMOCTH BEIIIECTB OT TEMIIEPATYPHI.

CriocoObI BEIpaKEHUST KOHIICHTPAIMH PACTBOPOB.

PactBopbl anekTposutoB. Teopus SIEKTPOJUTHUCKOM JucconHauu  AppeHuyca.
Crenenb AMCCOLUALINH.

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

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

Huccounarusa Bonbl. Bomoponueiii mokaszarens. Pacuer pH pacTBOpOB CHIIBHBIX M
CJIa0BIX KUCIOT M OCHOBAHHM.

I'mppomus coneit. [lpuMepsl M ypaBHEHHs peakIHMi THAPOJIM3a COJEM B BOIHBIX
pacTBopax.

CreneHb OKHUCIEHUS W OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIMU. DJIEKTPOHHAS
teopust OBP. Metona aiiekTpoHHOT0 6ajgaHca 1 METOJI MOJTypEeaKIfii.
OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA dSJIEMEHTOB W WX COCAMHEHUA B
3aBUCUMOCTH OT TMIOJIOXKEHHUSI DJIIEMEHTAa B IIEPUOJUYECKOM CHCTEME M CTEIECHHU
OKHCJICHUS 3JIEMEHTOB B COEIMHEHMSX.

Tunet OBP. Baxseilline OKHCIUTENW U BOCCTAHOBUTENHW. BnusHue cpenbl Ha
MIPOTEKAHNE OKHMCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUA HA NMPHUMEpPE MEepMaHraHaTa
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.

HaIlpsDKEHUN JIEMEHTOB. Y paBHeHue HepHcera.

Oxcuibl: HOMEHKIIATYpa, KIacCupUKaLMs, XUMUYECKHE CBOMCTBA U IO yYECHHUE.
OcHoOBaHMsI: HOMEHKJIATYPa, KIaCCUPUKALHS, XUMAYECKHE CBOWCTBA U MOJyUYCHHUE.
Kucnorsl: HoMeHK1atypa, kiaccuukanus, XMMUUECKUe CBOICTBA U MOJIy4YEHHE.

Conu: HOMEHKIIATypa, Kjlaccu(puKaius, XAMIYECKHE CBOMCTBA H MOJTyYSHHE.

Bonopoa. Bogopon B npupojie. CBoMCTBa U MPUMEHEHUE BOJOPOJIa U €r0 COSTUHECHUH.
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, cBOMCTBa U npuMeHenue. CoeAMHeHUs OEpUILIUS U MarHusl.
[[lenoyHO3€eMeNbHBIE METANJIbl, UX OKCHJbI, TUAPOKCHUIBI, CONH. JKECTKOCTh BOJbBI U
CIOCOOBI €€ yCTpaHEHUsl.

OCHOBHBIC 3aKOHOMEPHOCTH XUMHUHU (-3JIEMEHTOB: JIEKTPOHHASI CTPYKTYpa, BaJICHTHBIC
COCTOSIHUS, SHEPIHsl HOHU3ALUY, (pU3nUecKre CBOMCTRA.

OOmiass xapakTepuCTUKAa XHMHYECKUX CBOMCTB O-3JIEMEHTOB: BOCCTAHOBUTEIbHAS
CIIOCOOHOCTh, YCTOWYMBOCTh COCAMHCHHM, OKCHIBI W THAPOKCHIbI O-3JIEMEHTOB,
CIIOCOOHOCTH K KOMIUIEKCOOOPa30BaHHIO, KATAIUTHIECKAs! CTIOCOOHOCTbD.

OOw1ast xapakTepUCTHKA, CBOMCTBA M BaKHEHUIIINE COEJMHEHUS XPOMa.

OO011as xapakTepUCTHKA, CBOWCTBA U BayKHEHIINE coelMHeHns 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,
CBOWCTBAa M MpHUMeHeHHe. AM(OTEpPHOCTb AIIOMHUHUS, €0 OKCHJA M THAPOKCHIA.
CoenvHeHUs allOMUHMS, UX CBOWCTBA.

OOmiast xapakTepucTuka p-aneMeHToB |V rpynmel. Yriepoa. YriaepoJ B HpHUpOJE.
CTpyKTypa U CBOMCTBA aJZIOTPOMHBIX Moau(UKanuii yriaepoaa. XUMHYECKHE CBOMCTBA
yriepoza. KapOumpl.

Oxcupael yriepona. YronpHas kuciota. Kapbonatsl u ruapokxapOonatsl. CoerHEeHUs
yrieposia ¢ rajloreHaMu, cepoil, a3otoM. Llnanatel 1 THOLMaHATHI. bruosornyeckas poib
yriaepoaa.

Kpemuuii. Kpemnnii B npupoge. [lonydenue, cBoiicTBa u npuMeHeHne kpemuus. Cunan
n ero npousBoansle. Kucinopoansle coequnenus kpemHus. Cunmkartbl. CHIMKOHBI U
CHJIOKCAHBI.

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

Oxcuapl  a3oTa, WX CBoOWcTBAa. A3OTHCTas M a30THas KuciaoThl. Crnenuduka
B3aMMOJICICTBUS a30THOM KHCJIOTHI C MeTaulaMd M HeMmeraiamu. Hutpatsl, ux
II0JIy4Y€HUE, CBOMCTBA, TEPMUYECKAsT YCTOMUNBOCTD.

dochop. Pochop B mpupone. AmtorpornHsie Moaudukanuu docdopa. I[lomydenue,
cBoiictTBa u mnpumenenue ¢ochopa. Dochun. Dochopusie KucIOTHL. Docdarsl.
[TpouzBoaubIe PoCcHOpPHOIT KUCTOTHI B KUBBIX OPraHU3Max.

OOmiast xapakTepucTuka p-3aeMeHToB VI Tpynmel W uX OHOJOrH4YecKas podb.
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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-BOCCTAHOBUTENIbHAS
akTUBHOCTh. Tuwocynbdarel. Ilomydenue cepHoit kucinoTel. Oneym. [lupocepnas
kucinota. [lepokcoancepHas KUCiI0Ta U €€ COIM KaK OKUCIUTEIH.

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

59. T'ayioreHs! B MOJOKUTEIBHBIX CTENEHIX OKUCICHHS. KHCTIOpOoIHbIE KHCIIOTHI XJIOpa U UX
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

Jlan HemoMHbBIN OTBET, NPEACTABIAIOMNN cO00I pa3po3HEHHbIE 3HAHUS 110
TEMe BONpOCAa C CYIIECTBEHHbBIMH OIIMOKaMH B  ONpEICICHHSIX.
[TpucyTcTBYIOT (hparMeHTapHOCTh, HEJIOTMYHOCTh H3JI0KeHus. CTyaeHT
HE OCO3HAET CBA3b [JAHHOIO IIOHATHS, TEOPUHU, SIBICHUSA C APYTHUMU
o0beKkTaMu AUCHUIIIMHBL. OTCYTCTBYIOT BBIBOJIbI, KOHKpETH3alusl 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 BOIpoCaM NTUCHUIIIINHBI.

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 | BBHICOKHIA YpOBEHB
MTPAKTUYECKOTO HABBIKA. | CAMOCTOSITEIIHHOCTH 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 BONPOCHI, | 00beMa MPOrPaMMHOTO | 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  [OHMMAaHUE | BOIPOCOB; MaTepuaa. CYIIHOCTH u
OCHOBHBIX  TOHATUH ¥ | - HEYBEPEHHbIC U HETOYHBIE | -CIIOCOOHOCTH B3aUMOCBSI3H
KaTeTrOpHii; OTBETHI Ha | yCTaHaBIIUBAThH U | paccMaTpUBaeMBbIX
-HENIOHUMAHUE CYIIHOCTH | AOTIOJHUTEIbHBIE BOIPOCHL; | OOBSICHATD CBSI3b | TMPOLIECCOB u
JIOTIOJTHATETbHBIX - HEJIOCTAaTOYHOE 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 MTOCTABJICHHBIC - 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, JIOTIOJTHUTENbHBIE
PEKOMEHIOBAaHHOU BOIPOCHI
porpamMmoit 3K3aMEHAaTOopa;
JTUCIUTUTUHBL; - yMEHHE pelaTh

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

o 00Cy>KIaeMbIM | - cBoOoHOE
BOIIPOCaM. HCITOJIb30BaHNE
Bo3MOKHEI OTBETaX Ha BOIPOCHI
He3HaUYUTEJIbLHBIE MaTepHaioB
OTOBOPKHU M HETOUHOCTHU | 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 un ynpaxsaenus no obmei xumuu. — 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 3ama4 M ynpaXHEeHMM mo oOmied M HeopraHnuyeckoil xummuu: ITocobue mns
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 1 Heopranndeckoit xumun: [locobue s By3os / B.M. @ponos,
T.M. Kypoxrtuna, 3.H. IsimoBa u np.; nox pea. H.H. ITaBnosa, B.1. ®ponosa — 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. JlaGopaTopHbie pabOThI 10 3JIEKTUBHOMY Kypcy "XUMHS 3J€MEHTOB U UX
MeInKo-Onosoruyeckas posib". PyKoBoICTBO K 1a00paTOPHO-NIPAKTHUECKUM 3aHSATHSIM.
— Brmagukaska3: OOO HIIKII "Magp", 2016. — 58 c.

Tpasenp B.®. Opranuueckas xumusi: YueOHUK 15 By30B: B 2 T. — M.: «Axagemkuuray, 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 NPO(ECCHOHANBHBIM 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, BKIIOYAONIAs BUPTYaIbHBI YATAIBHBINA 3all
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 JIMIEH3MOHHOTO M CBOOOIHO PACTIPOCTPAHAEMOr0 MPOrPAMMHOT0
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)
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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 Pavoueit npozpammeor

1. Heénosa O.B. PykoBoACTBO K J1a0OpaTOPHBIM 3aHATHSIM U CAMOCTOSITEIIBHONW paboTe
0 JTUCLUMIUIMHE «XuMH». — Brnagukaska3: OOO HIIKIT «MABP», 2016. — 82 c.
http://Ims.nosu.ru

2. Heénosa O.B. JlaboparopHbie pabOTHI IO 3JIEKTUBHOMY Kypcy "XUMHS JIEMEHTOB H
uX Meauko-Omonoruueckas poib". PykoBoacTBO K 1a00paTOpHO-TPAKTUYECKUM
3aHaTuaM. — Biagukaskas: OOO HIIKII "Magp", 2016. — 58 c. http://Ims.nosu.ru

10. MaTtepuajJbHO-TeXHHUYECKOE OCHAIIIEHUE U CIIATIINHbI

[IpoBenenne AUCHUIIIMHBL  00ECIIEYEHO BCEM  HEOOXOOUMBIM:  J1TaOOPATOPHBIM
obopynoBaHueM, MpuOOpaMH, MarepuajaMu, OINEPATHUBHBIM JOCTYIIOM K COBPEMEHHBIM
npodeccnoHanbHbIM 0a3aM JaHHBIX, HH(HOPMALMOHHBIM CIIPABOYHBIM M IIOUCKOBBIM CHCTEMAaM.

YHuBepcuteT 00€CIeurnBaeT BO3MOKHOCTh CBOOOTHOTO MCIOJIb30BAHUSI KOMITBIOTEPHBIX
TexHoJoruil. Bce KOMITbIOTEpHBIE KIACChl YHHUBEPCUTETa OOBEAMHEHBI B JIOKAIBHYIO CETh, CO
BCEX YU€OHBIX KOMIIBIOTEPOB UMEETCSI BBIXOJ B IHTEepHET.

ObecrnieunBaeTcs 1OCTYI K MHGOPMAIIMOHHBIM pecypcaM, K 6a3aM JaHHBIX, B YUTATbHBIX
3ajax K COPaBOYHOM M HAYYHOHM JIMTEpaAType, K MEPHUOJUYECKUM HU3JAHUAM B COOTBETCTBHH C
HAIpaBlieHUEM  TOArOTOBKUA. KoMMbIOTEphl  OCHAIIEHBl  HEOOXOAUMBIM  KOMILIEKTOM
JUIEH3UOHHOTO IIPOrPaMMHOT0 00eCTIeYeHHUSI.

CBeIleHl/Iﬂ 0 HAJINYUH oﬁopynonaﬂﬂmx y‘-leﬁl—ll)IX KaﬁI/IHeTOB, B TOM YHCJIE
l'lpPlCl'IOCOﬁJ'IeHHbIX AJISt UCITOJIb30BaHUA HHBAJIMIAMHU U JJUIAMH C OrPAaHUYCHHBIMH
BO3MOKHOCTSIMHU 310POBbA

YyeOHble ayIUTOPHUH /15l IPOBeIeHUs 3aHATHII JTeKIHMOHHOI0 THIA:

MIPEToIaBaTeNIbCKUI CTO, CTYJI, CTOJIBI M CTYJIbS ISl 00Yy4YaIOLIMXCs, KJIACCHAs JOCKa.

Oo0opynoBanue: IlepcOHANBHBIM KOMIIBIOTED B KOMIUIEKTE C IPOTrPaMMHBIM
o0ecrieyeHneM, BBIXOJOM B ceThb VHTEpHET M JOCTYHNOM B 3JEKTPOHHYIO HMH(OPMAIMOHHO-
obpazoBarensHyio cpeay COI'Y. Ipoekrop Epson EB-735Fi - koMIuiekT mocTaBku (KperyieHHe
U IpoeKTopa, mHyp nutanus) — 1mr. Hoyr6yk 000 "AMCUSJITEXHO" — 1.

IMporpammuoe o6ecneuenne: \Windows 7 Professional, Office Standard 2016, Cuctema
tectupoBanus Sunrav. WEB Class, Cucrema kommbrotepHoii Bepctku MikTex, Kasperksy
Endpoint Security, IIporpammHoe obecriedeHne Uil peIaKTHPOBAHHUS XUMUYECKUX Gopmyn ISis
Draw, Cucrema moucka TEKCTOBBIX 3aMMCTBOBaHUN «AHTHIUTaruat.BY3y», [lporpamma mis
OBM «bank BompocoB s KoHTposs 3HaHui», VSDESK, Vcnyru cBszu (moctym k cetu
untepHer), MOODLE, Jlnunslii xkaOuHer ctymenrta/corpynnuka, KOII (momeH Ha sHIekce),
Pycl'apn, ViPNet.

JlaGopaTopusi o01eil, HCOPraHMYECKON M AHAJTUTHYECKOH XUMMHU JUIsl MPOBEACHUS
3aHATUA CEMMHApPCKOTO THUIA, JaOOPAaTOPHBIX 3aHATUH, KYpPCOBOTO IPOEKTHUPOBAHUS
(BBITIOJIHEHUSI KYPCOBBIX pPA0OT), TPYIIOBBIX U HHAWBHIYATbHBIX KOHCYJIBTAIMHA, a TaKXKe
CaMOCTOSITEIbHOW Pa0OThl 00YYAIOMIUXCS: TPENOJaBaTeILCKUI CTOM, CTYJ, J1a0OopaTOpHbBIC
CTOJIBL U CTYJIbS JJIA 06yqalonmxc;1, KJIaCCHas JOCKa.

O6opynoBanue: MyTbTUMEIUNHBIN KOMIUIEKC (TIPOEKTOP, IKPaH, KOMITBIOTEDP, KOJOHKH )
C TporpaMMHBIM OGGCHG‘-IGHI/IGM, BbBIXOJIOM B CECTbh HHTCpHeT n JO0CTYyIIOM B DJJICKTPOHHYIO
nHpopmanmoHH0-00pa3oBaTenbHy0 cpeny COT'Y.
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IIporpammuoe o6ecieuenue: Windows 7 Professional; Office Standard 2016; Cuctema
koMmmbtoTepHoi BepcTku  MikTex; Kasperksy Endpoint Security; Cuctema TecTupoBaHUs
Sunrav WEB Class; [IporpammHoe obecriedenne ajsi peIakTHpOBaHUs XUMHUYECKUX (hopmy Isis
Draw; Cucrema mnoucka TEKCTOBBIX 3auMCTBOBaHUM «AHTumaruat.BY3»; Ilporpamma nns
OBM «bank BorpocoB misg koHTpoias 3Hanui»; VSDESK; VYcayru cBszu (moctym K cetu
untepHeT); MOODLE; JInunbiii KaOWHET CTYIEHTa/COTPYIHUKA.

JlabopaTopHoe obopynoBanue: Becet "CAS"- 1 mt. Becol ananutuyeckue SHINKO
HT 84RCE ¢ nosepkoii-1 mr. @otomerp dhoroanekrpuueckuit KOK-2-1 mr. [lkad cymmnpHbIi
SNOL 67/350 LN — 1 wr. LHentpudpyra CM-12- 1 mr. Monomep U-510 (cranmapTHbiii)- 1 miT.
Konnykromerp mnopraruBHbeiii OHAUS ST300C-1 wmr. Pedpakromerp HMPD-454b2M ¢
NOJCBETKON U jom. mKkanoii-1 mr. pH-metp 150 MU- 1 wt. Criekrpodoromerp I13-5300BU- 1
mT. Memanka MmarauTHas ¢ nojgorpeBom [19 6110- 2 mir.

JlaGopaTopusi aHAIMTHYECKOH XMMHH U (PU3UKO-XMMHYECKMX MEeTO/0B aAHAJIM3a [
IIPOBEJCHUS 3aHATUI CEMUHAPCKOTO TUIA, 1a00paTOPHBIX 3aHATUN, KypCOBOTO MPOEKTUPOBAHUS
(BBIIOJIHEHUSI KYPCOBBIX paboT), TPYNIOBBIX U HMHIUBUAYaJIbHBIX KOHCYJIbTALlM, a Takke
CaMOCTOSITENIbHOW paboThl 00yUYaIOMIMXCS: MPENoJaBaTeIbCKUI CTON, CTYN, JlabopaTOpHBIE
CTOJIBI U CTYJIbsI JUI 00y4aroIuXcsl, KJacCHast 10cKa.

OO0opynoBanme: MyJIbTUMEIUWHBIN KOMIUIEKC (IIPOEKTOP, 3KPAaH, KOMIIBIOTEP, KOJIOHKH)
C IpOrpaMMHBIM O0O€CHeueHHEM, BBIXOJOM B CeTb VHTEpHET M JOCTYNIOM B 3JIEKTPOHHYIO
uHpopmanmoHHo-00pazoBaTenbHy0 cpeny COI'Y.

IIporpammuoe o6ecieuenue: Windows 7 Professional; Office Standard 2016; Cucrema
kommbroTepHoit BepcTku  MikTex; Kasperksy Endpoint Security; Cucrema TtecTupoBaHUs
Sunrav WEB Class; [IporpaMmMHoe o0ecrnieueHue 11 peJakTUpOBaHUsl XUMU4ecKux popmyi Isis
Draw; Cucrema mnoucka TEKCTOBBIX 3auMcTBOBaHMM «AHTurarnat.BY3»; Ilporpamma ans
OBM «bank BompocoB s KoHTpoisisi 3HaHui»; VSDESK; Vcnyrm cBszu (noctynm k cetu
untepHeT); MOODLE; JInunbiit KaOWHET CTy/IeHTa/COTPYTHUKA.

JlaGopaTtopHoe o0opynoBanue: pPH-merp-muummBosnstMerp PH-150MU — 2 mT.
AxBamuctuiuatop J19-25- 1 wr. bans Bogsnas nsyxmectHas UT-4302E ULAB- 1 mr. Bech
anamutnueckue SHINKO HT 84RCE c¢ mosepkoit — lmr. Becst EK6000i- 1 mt. Becs
nabopatopasie CAS MW-120 - 1 mT. Becwl maboparopHsie snekrponHsie BM5101- 1 mT.
Y4eOHo-nabopatopHblii kKomIuieke "@usndeckas u kowtouaHas xumus''- 1 mr. @oromerp KDOK-
3-01-1 mr. IIkad cymumnpabi (801, Kamepa 3 Hepk.ctanmw, auama3oH 50-200 C)- 1 .
Llentpudyra Tagler HacTonpHast naboparopHas MeauuuHCKas o TY — mT. Becsl a1eKTpoHHBIE
MW-300 r-1 mr. Uoromep M-510 (crammaprtaseii)-2mr. Konmgykromep Dxcnept 002-2-6H- 1
mrt. Harpearenbnas mmura ES-H3040-1 1wmr. Ileus MydenbHas siekTpokaMepHas
3ybotexHmueckas it HarpeBa JuTeiHbX popm DKIIC-10- 1 mr. [Tomspumerp kpyroBoit CM-
3-1 mr. Peppaxkromerp MPD-45452M ¢ noacserkoit u jom. mkaigoi-1 mr. Cnektpogoromerp
I15-5300BM1- 1 mrt. Memanka marautHas ¢ nogorpeom IID 6110- 2 mT. Kongykromerp
MAPK-603/1 — 1 mir.

KoMmnbIoTepHbIii KiIace 1Jisi MPOBeIEHUs TEKYIIEro KOHTPOJSI W MPOMEKYTOYHOM
aTTeCTALMHU, 4 TAKKEe CAMOCTOATEIbHOI PadoThI 00y4al0IIMXCH:

[PENoIaBaTeIbCKUI CTOI, CTYI, CTOJBI M CTYJIbS AJIsl O0YYAIONIMXCS, KIIACCHAs TOCKA.

OobopynoBanue: KoMmbroTepsl JUIsi KOMIBIOTEPHOTO KJlacca B KOMIUIEKTE C
HIPOrPaMMHBIM 00ECIICYCHHEM, BBIXOJIOM B ceTh VIHTEpHET M [JOCTYIIOM B JIICKTPOHHYIO
MH(}OPMaLlMOHHO-00pa30BaTEIbHYIO cpeny Corvy. WNHuTrepakTuBHAsA J0cKa
787°(1702070/15112/11344/2+ ), uctounuku GecrnepeboitHOro muTanus Ippon, KOMMyTaTop s
kiacca D-Link DGS-10240, nmpoektop Beno MX503.

IMporpammuoe odecieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanust Sunrav. WEB Class, Cucrema xommbrorepHoit Bepctkum MikTex, Kasperksy
Endpoint Security, ITporpammHoe obecrieueHue i peIakTUPOBaHUS XUMUYECKUX (popmyi ISis
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Draw, CucremMa mnoucka TEKCTOBBIX 3auMCTBOBaHUl «AHTHUIIarnar.BY3», Ilporpamma s
OBM «baHk BOnpocoB mjis KOHTpojis 3HaHui», VSDESK, Vcmyrm cBsizu (moctym K ceTu
untepruer), MOODLE, Jluunbiii kabuner crymenra/corpynnuka, KOII (momeH Ha sHIEKce),
Pycl'apa, ViPNet.

bu6anorexka, B TOM 4mcie YUTAJBHBIA 3aJ: CTOJIBI U CTYJbs NIl OOYYaroIIMXCS;
KOMITBIOTEPHl B KOMIUIEKTE C IPOTpaMMHBIM OOecrieueHHeM, BBIXOJOM B ceTb MHTepHeT u
JIOCTYIIOM B AJICKTPOHHYIO HH(GOpMAIMOHHO-00pa3zoBarenbHyto cpexy COI'Y.

IMporpammuoe odecieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanust Sunrav WEB Class, Cucrema kommbroreproii Bepctku  MikTex, Kasperksy
Endpoint Security, [IporpammHoe obecrieyeHue isi peIaKTUPOBAHHS XUMUYECKUX Gopmya ISis
Draw, Cucrema moucka TEKCTOBBIX 3aMMCTBOBaHUU «AHTHIUTaruat.BY3y», [Iporpamma miis
OBM «bank BompocoB st KoHTposs 3HaHui», VSDESK, Vcnyrm cBszu (moctym k cetu
untepuer), MOODLE, Jluunbiii kabuner cryaenrta/cotpynnuka, KOII (momeHn Ha sHIekce),
Pycl'apa, ViPNet.

OBbC «Yuusepcuterckas oudanoreka ONLINE» https://biblioclub.ru

3bC «KoncynpsranT crynenta» http://www.studentlibrary.ru

3BC «tOpaiit» www.biblio-online.ru

DnekTpoHHas oubimoreka auccepranuu u apropedeparos PI'b(OB/1 PI'B) https://dvs.rsl.ru
ObC «Hay4nas 3nexkrponHas oubnroreka eLibrary.ruy_http://elibrary.ru.

11. JInct 00HOBJIEHUSI/aKTya U3 ALK
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