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1. CTpykTypa u o01asi TpPyA0eMKOCTb THCIUIIMHBI

OO0r11ast TPy I0eMKOCTb AUCIMIUIMHBI COCTABIIACT 5 3aueTHBIX eauHuIl (180 yacos).

Ounas popma oOyueHHS 3aounas popma o0yyeHHS

Kypc 1 -
Cemectp 1 -
Jlexnun 36 -
[TpakTnueckue (cemuHapckue) 18 -
3aHSATHUS

JlaGopaTopHble 3aHATHS 36 -
Koncynbranum - -
HToro aymuTOpHBIX 3aHITHI 90 -
CamocTosTenbpHas padora 54 -
KypcoBas pabora - -

DopMa KOHTPOJIA

DK3aMeH Dk3ameH 36 -
3auer - -
O011ee KOIMYEeCTBO YaCOB 180 -

2. e ocBOEHUS TUCHMILIUHBI:

[IpenonaBanue AUCHUILUIMHBI «XUMUs» MpeaycMaTpuBaeT (GOpMHUpPOBaHUE U Pa3BUTHE
3HaHUH, YMEHUI M HABBIKOB MO ()YHIAMEHTAIBHBIM TEOPETUYECKUM M SKCIIEPHUMEHTAIHHBIM
OCHOBaM O0OIIel, HEOPraHWYEeCKOH M OPraHMYecKOW XUMHMHU U UX NPUMEHEHHUE ISl pelIeHUs
KOHKPETHBIX MPAaKTHUYECKUX 3aJad B OO0JACTH TEXHOJOTUU U KOHCTPYMPOBAHUS IIBEHHBIX
U3JICIIUN.

JlanHasi ~ QUCHMIUIMHA  CIIOCOOCTBYET  BBIpa0OTKE y  CTyJIEHTa HHTepeca K
UCCIIENOBATENIBCKOW JEATEIbHOCTH M INPUMEHEHHUIO IIOJIYYCHHBIX 3HAHHUW IIPU BBINOJIHEHUU
KYPCOBBIX U BBIITYCKHBIX KBaJIM()UKAIIMOHHBIX padoT.

W3ydyeHnne naHHOM JAMCUMIUIMHBI CIYXHUT TOJTOTOBKOM CTylIeHTa K Oyaymiei

npoeCCUOHATIBHON JESITENbHOCTH B OOJIACTSAX — HAyYHO-UCCIEIOBATEIbCKOW M MPOEKTHOM
(Tu3aitHepcKoif) cornacHo Npo(ecCHOHANBHBIM CTaHIapTaM:

21 Jlerkasi ¥ TEeKCTWIbHAS MPOMBIIIJIEHHOCTD

[Tpodeccuonanbubiit cranaapt 21.002 «/luzaitHep neTckoi OJeXIbl B 00YBH», YTBEPKIACHHBIN
npukazoM MUHHUCTEpCTBA Tpya U colranbHOM 3amuThl Poccuiickoit denepanuu ot 4 nekaOps
2014 1. Ne 974 n (3apeructpupoBadn MunucrepctBoM roctunuu Poccuiickoit ®@enepauun 17
nekabpst 2014 1., peructpanmonueii Ne 35251) ¢ u3MEHEHHSIMH, BHECEHHBIMH IpPHUKA3aMHU
MunucTepcTBa Tpya U colManbHo 3amuTsl Poccuiickoit deneparyu ot 12 nekadps 2016 1. Ne
727u (3apeructpupoBad MuHuctepcTBoM tocturinu Poccutickoit @eneparuu 13 saBapst 2017 r.,
peructpauoHHbIN Ne 45230).

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

U 1p.)

[Tpodeccuonanbusit cranaapt 33.016 «MoaenupoBaHie U KOHCTPYHPOBAHHE IIBEHHBIX,
TPUKOTAKHBIX, MEXOBBIX, KOJKaHBIX M3JCIINN 110 NHANBUAYAJIBHBIM 3aKa3aM», YTBEPKICHHBIN
prKa3oM MUHHUCTEPCTBA TPyla M colManbHOM 3amuThl Poccuiickoit denepanuu ot 24 nekadps




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

OCHOBHBIMH 3aJavYaMi JUCIUIIJINHBI ABJISAIOTCH .

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

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

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

e (QopmMupoBaHHE HABHIKOB IO TMPUMEHEHUIO IOJYYCHHBIX 3HAHUN i1 OOBSICHEHUS
Pa3HOOOPA3HBIX XUMHYCCKHX SIBJICHUH M CBOMCTB BEIICCTB, /ISl OIEHKH POJIM XUMHU B
Pa3BUTUU COBPEMEHHBIX TEXHOJOTUM U MOJTYYEHUU HOBBIX MAaTEPHAJIOB;

®  yMEHHE MPUMEHSTH MOJIYUCHHBIC 3HAHUS JJ11 0€3011aCHOTO MCIIOJIH30BAHUS BEIIECTB U
MaTepUaIoB B MOBCEAHEBHOM KU3HU U MPEIYIPEIKICHUS SBICHUN, HAHOCAIIUX BPEJ
3I0POBBIO YEJIOBEKY U OKpPYKarOLIEH cpelie.

3. Mecto aucuumimubl B ctpykrype OITIOII 6akanaBpuara
Bb.1. 0.07. O6s3aTenbHas yacTh 6y10Ka 1.

JUis u3ydeHHs] NUCUUIUIMHBI «XUMHS» HEOOXOIUMBI 3HAHUS, YMEHHS M HAaBBIKH,
chopMupoBaHHBIE B TIPOLIECCE HU3YUYEHUS AUCIHUIUIMH IIKOJIBHBIX KypcoB: «MaTemaTukay,
«Du3ukay, «XUMUI».

TpeboBanust K «BXOJHBIM» 3HAHHUSM, YMEHHUSM U TOTOBHOCTSIM OOYYaIOIIErocs MpU
OCBOCHUH JUCITUILINHBI « X HMHUS:

3HaTh:

1) OCHOBBI XMMUYECKON HayKH Kak 00JJACTH COBPEMEHHOTO €CTECTBO3HAHUS, XUMHUECKUX
[IPEBPALLIEHUI HEOPIraHUYECKUX U OPTraHUYECKUX BELIECTB, KAK OCHOBBI MHOTMX SIBJICHUM KUBOUN
Y HEeXXUBOUW MIPHUPOJIBI; YTIyOJieHHEe MTPEACTABICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA.

YMeTh:

1) caMOCTOATENHHO OMpEenessaTh eI CBOETO OOy4YeHUs, CTaBUTh U (POPMYITUPOBATH IS
ce0s1 HOBBIC 3a/1auu B yueOe U MO3HABATEIbHOMN JEITEIbHOCTH, Pa3BUBAaTh MOTUBBI U MHTEPECHI
CBOEH IO3HABaTEIbHOM ACATEILHOCTH;

2) yCTaHABJIMBATH CBSI3M MEXKIY pEaTbHO HAOIIOAACMBIMH XUMHUYCCKUMH SBICHUSMHU U
MPOIIECCaMH, TMPOUCXOJSAIIUMUA B MHKPOMHUPE, OOBSICHATH MPUYUHBI MHOTOOOpPA3Msi BEIIECTB,
3aBUCHUMOCTh UX CBOWCTB OT COCTaBa W CTPOEHHUS, a TAKKE 3aBUCUMOCTbH NTPUMEHEHHUS BEIIECTB
OT UX CBOICTB;

3) wucmonb3oBaTh  WHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIC  TEXHOJIOTHH,  aKTHBHO
MOJIb30BATHCS CIIPABOYHBIMU MaTepUATaMU U yUYEOHOU JTUTEPaTypOi MO XHUMHH.

Baaners:

1) ocHOBaMM XMMHUYECKOH TI'PaMOTHOCTH: CIIOCOOHOCTHIO aHAJIM3UPOBATh U OOBEKTHBHO
OLIEHUBATh KU3HEHHBIE CUTYAIlH, CBSI3aHHBIE C XMMHUEH, HaBBIKaMU 0€3011acHOI0 0OpalleHus ¢
BEIIECTBAMM, HCIOJb3yEMbIMH B IIOBCEJHEBHOM JKM3HH; YMEHUEM aHAJIM3UPOBAaTh U
IUIAHUPOBATh OSKOJIOTUYECKH Oe30MmacHoe TIOBEACHHWE B IENAX COXPAHEHHUS 370pOBb U
OKpYKalolllei cpeibl;

2) mNpeAcTaBIEHUSIMU O 3HAUYEHUU XUMHYECKOM HAyKM B PELIEHUU COBPEMEHHBIX



IKOJIOTMYECKUX MPOOJIeM, B TOM YHCIe B MPEAOTBPAIICHUU TEXHOTCHHBIX W JKOJOTHYECKHX
KaracTpod;

3) mepBOHAYAIBHBIMU CHUCTEMATH3UPOBAHHBIMH TPEACTABICHUSIMU O BEHIECTBAX, HX
MPEBpPALICHUSIX U IMPAKTUYECKOM MPUMEHEHHH, MOHSATHIHBIM ammaparoM M CHUMBOJIUYECKUM
SI3BIKOM XHUMUH;

4) yCTHOW ¥ MUCHhMEHHOM PEeUYbl0, MOHOJIOTHYECKON KOHTEKCTHON PEYbIO.

Jucuunnmuaa «XuMUS» HMEET JIOTHYECKYH) U COJEpKaTeIbHO-METOANYECKYIO
B3aMMOCBSI3b C MOCJICAYIOIUMH JUCHUIUIMHAMUA U TMPAKTHKaMH Y4eOHOTO IUIaHa, a MUMEHHO:
«®Dusnkay, «be30MacHOCTh KU3HEACATEIBHOCTH», «IJKoJorus», «Marepuansl A U3LAEIAN
JIETKOM TPOMBIIUICHHOCTH M KOH(EKIHOHUPOBaHUE», «TEeXHONOTUS W3JEIUN  JIeTKOM
IIPOMBILUIEHHOCTHY, «MarepuaaoBeIcHUE B IPOU3BOACTBE IBEHHBIX U3IETUN».

N3ydyenne nanHOW y4eOHOU AVCIMILIMHBI SBIISETCS MOATOTOBKOW CTyJAeHTa K Oymymiei
npodeccHoHaNbHOM  AESATENTbHOCTH  —  HAYYHO-HCCIENOBATEIbCKOM U MPOEKTHOU
(nu3aitHepckoi).

[Ipu ocBOCHNM TaHHOW JUCIUTUIMHBI 00YYAIOMUNACA CMOXKET MPOJAEMOHCTPUPOBATH
(uacTuuHo) cienyromue 06o0meHHbIe TpynoBbie GyHKiH (OTD) u Tpynosbie pyHkiuu (TD):

Koxn u naumenoBanue | OO60OIICHHBIE TPYIOBBIC TpynoBsie QpyHKIINN
pohecCuoHaIbHOTO byHKIUU
CTaHJapTa
Kon HaumenoBanue HaumenoBanue Kon
21.002 B [TpoBenenue UccnenoBanue Hyx 1, B/02.6
[TpodeccuonanbHbIit HPEANPOCKTHBIX MOXKETaHUH 1
craHnapt «JlusanHep JM3aiHEPCKUX IIPEANOYTEHUN
JIETCKOM OJEXILI U UCClie-I0BaHui 1o norpedureneit (aereit u
00yBU» 3HAYUMBIM 11 poautenei),
saKasimKa - MPEIBSIBISIEMBIX K
norpeduTenei IM3aiiHy JETCKOM
fapamMeTpam OJIEXKIbI ¥ O0YBH. B/04.6
Odopmiienne pe3yabTaToB
HCCIEA0BaHUN U
¢dbopmupoBaHue
MPEIIOKEHUH O
HanpaBJIeHUsAX padoT Mo
CO3/IaHHUIO
MO/1eJIe/KOJIIeKIUi
JIETCKOW OJICKIBI U OOYBH.
C Co3nanue [TpoekTupoBaHue C/01.6
MOJIeTIel/KoI- MOJTHOTO BU3yaJIbHOTO
JEKIMHA AETCKOM o0pasa u cTuis,
OOCXK bl N O6YBI/I KOHCTPYKTUBHBIX
pelIeHu HOBBIX
CE30HHBIX,
TEeMaTHYECKUX, POJIEBBIX
MOJIeTIeH/KOIUIEeKIHH C/02.6
JETCKOW OJIEXK Bl U
00yBH.
Koncrpynposanue
0e30I1acHBIX, YIOOHBIX,
(YHKITMOHATBHBIX,




HNPaKTUYHBIX U

3CTETUYHBIX C/03.6
MOJIEIICH/KOJITIEKITHA
JETCKON OJIeKIbl U
o0yBH.
H3roroBnenue n C/04.6
anpooanus
IKCIIEPUMEHTATHHBIX
Mojienieit (OTBITHBIX
00pasIo.).
Monudukanus u
JopaboTKa
CYLIECTBYIOIIUX
MO/1€JIeH/KOJUTeKITNIA
JIETCKON OJIeKbl U
00yBH.
33.016 BrimosHeHme Pa3paboTka C/03.6
[IpodeccuonanbHbIit KOMIUIEKCa pabOT B | KOHCTPYKIIHMA
cTaHaapT MpoIecCe  PEMOHTA | JAM3AHHEPCKUX H
«MojenupoBaHue U WIA  W3TOTOBJICHHUS | DKCKIFO3UBHBIX
KOHCTPYHUPOBaHHE AU3aUHEPCKUX " IBCUHBIX,
[IBEHHBIX, SKCKITFO3UBHBIX TPUKOTAXKHBIX,
TPUKOTAKHBIX, HIBEHHBIX, MEXOBBIX, KOJKAHBIX CJ/04.6
MEXOBBIX, KOKAHBIX TPUKOTAXKHBIX, U3JENIUNA Pa3InIHOTO
M3eITHI 110 MEXOBbIX, KOJKAHBIX | aCCOPTHMEHTA.
WH BTy B HBIM W3JIeMA pa3ingHoro | Packpoii au3aiHepCKUX
3AKA3AM ACCOPTHMCHTA MO | M OKCKIIIO3MBHBIX
WHIWBUIYAIbHBIM IIBEHHBIX, C/06.6
3aKa3am TPUKOTAXHBIX,

MEXOBBIX, KOJKaHBIX
W3JIEUH Pa3IM4HOro
ACCOPTUMEHTA.
Opranuzanusi AesiTeNbHOCTU
MOPTHBIX IO PEMOHTY HJIN
MOLIHMBY TU3aHHEPCKUX U
9KCKJIFO3UBHBIX LIBEHHBIX,
TPUKOTAKHBIX, MEXOBBIX,
KO>KaHBIX M3JIEIUI
pa3NUYHOTO aCCOPTUMEHTA.

4. TpeOGoBaHus K pe3yJbTaTaM OCBOEHUS AU CUMIIIMHBI

B pesysnbrare u3ydeHus JaHHOW MUCHMIUIMHBI CTYJICHT (OPMHUPYET U JEMOHCTPUPYET
cieayomnme odoumenpogeccuoHaIbHbIe KOMIETEHIHN:

OIIK-1

Cnocoben INPUMCHATb CCTCCTBCHHOHAYYHBIC H 06H_[eI/IH)KCHepHLIC 3HaHHA,

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

ACATCIIbHOCTH




Oﬁmenpoq)eccnonanbﬂble KOMIIETCHIHH BBINYCKHUKOB U HHAUKATOPBI UX TOCTUKCHUSA

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

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

YMeTh: BBIICIATH U3
€CTeCTBEHHOHAYUYHBIX U
OOIIEeMH)KEHEPHBIX 3HAHNHN, H3BECTHBIX
METOJI0OB MaTEMaTHYECKOT0 aHalIn3a U
MOJIeJINPOBaHUs, TpeOyeMble B
POEKTUPOBAHUU U IIPOU3BOJICTBE
OJIeXK/1bI, 00YBH, KOXKIraJlaHTEepEH,
aKceccyapoB, U3ACTHIA U3 KOXKU U MeXa
HNOIIK-1.3.

Buajers: HaBbIKaMH
COBEPILIEHCTBOBAHMUS TIPOLIECCOB
MIPOSKTHUPOBAHUS M TPOU3BOJICTBA
OJIeXK/IbI, 00YBH, KOKTraJlaHTEpEH,
aKCceccyapoB, U3/ICNIUN U3 KOXKU U MeXa
Ha OCHOBE €CTECTBEHHOHAYYHBIX 1
OOIIEMH)KEHEPHBIX 3HAHUH, H3BECTHBIX
METOJIOB MaTEMaTHYECKOTO aHAIIN3A U
MOJICITUPOBAHHS

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

npoeccuoHaNbHOM e TeIbHOCTH BBITYCKHUKA OakanaBpuaTa:

1.

21 Jlerkasi 1 TEeKCTWIbHAsI IPOMBIIVIEHHOCTH

[Mpodeccnonansubiit  cranmapt 21.002 «/luzaiiHep neTckod oOmeX)abl W OOYBHY,
YTBEPKJICHHBIA IPUKa30M MUHHCTEPCTBA TpyZa M COLUAIbHOM 3aluThl Poccuiickoin
Oenepanun ot 4 nekadbps 2014 r. Ne 974 .

33 CepBuc, Oka3aHue YCJIYI HaceJIleHUIO (TOProBJisl, TEXHHYeCKoe 00C/IyKUBaHUe,
PEMOHT, TMPEAOCTABJICHHE MEPCOHAJBHBIX YCJIAYIr, YCIYIH TOCTeNpHUUMCTBA,
0o01ecTBeHHOE MUTAHUE U MP.)

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

B pe3ynbprare 0CBOCHMS NTUCUMILUIMHBL «XUMUA» CTYIEHT JOJIKEH:

3nartp (OIIK-1):
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orwdPE

[enu u 33724y TUCIUTUIMHBI « XUMHUS», TyTH U CIIOCOOBI X PEIIeHUSI.

Posb 1 3HaYeHHEe XUMHUYECKUX METOJIOB B MPAKTUUECKOU JESTEIbHOCTH.

OcHoBHbIE pazzebl XUMUU. OCHOBHBIE MOHATUS U METOAbI TOW TUCUUILTUHBI.

OcHOBHBIE 3TaIlbl Pa3BUTHSI XUMUH, €€ COBPEMEHHOE COCTOSIHHUE.

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

OCHOBBI TEOPUH CTPOEHHUS HEOPraHWYECKHX M OPraHMYECKUX BEIIECTB U XUMHUYECKOM
CBSI3H.

OCHOBBI XUMHYECKON TEPMOAMHAMUKHI U TEPMOXUMUHU.

Xumuyeckoe U (a3oBoe paBHOBECHE.

TepMmoMHaMUUECKHE CBOMCTBA PAaCTBOPOB HEDJIEKTPOIUTOB M OCOOCHHOCTH PACTBOPOB
3JIEKTPOJIUTOB.

DIIEKTPOAHBIE MPOIIECCHI U OKUCITUTEIHLHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA BEIIECTB.

OCHOBBI XMMHUYECKOI KUHETHKH U KaTalu3a.

OCHOBBI COBPEMEHHOT'O YUSHHS O TUCIIEPCHOM COCTOSIHUM BEIIIECTBA.

OCHOBBI KaYECTBEHHOT'O U KOJIMYECTBEHHOT'O aHAIIM3A.

OCHOBHBIE CBOMCTBA XUMUYECKUX IJIEMEHTOB U UX COCIMHECHUMN.

OcHOBHBIE THUIBI HEOPraHUYECKHMX M OPraHWYeCKHX COCIUHEHHI, UX COBPEMEHHYIO
HOMEHKJIATYpYy.

OcHOBHBIE KJIaCChl OPTAaHUYECKUX COSAMHEHUN U X CBOICTBA.

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

Ymets (OIIK-1):

CamocrosTenbHO paboTaTh ¢ y4eOHOM M CIIPAaBOYHOM IUTEpaTypOi MO XUMUHU.

IIpaBHUIBHO UCIIOJIB30BaTh HOMEHKIIATYPY HEOPTAaHUYECKUX U OPTAHUYECKUX COCIUHEHUN.
ITonb30BaTbC OCHOBHBIMHU PEAKTUBAMHU, PACTBOPUTEIIAMU, XUMUYECKOU ITOCYI10M.

I'oTOBUTH pacTBOPHI C 33JaHHON KOHIEHTPALMEN paCTBOPEHHBIX BEILIECTB.

PaccuuThiBaTh ~ OCHOBHBIE  DHEPreTHUECKHE  XapaKTEPUCTUKH  (PU3MKO-XMMHUYECKHX
IIPOLIECCOB.

Baagers (OITK-1):

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

HaBpikamu 00pabOTKM pe3ysibTaTOB SKCIEPUMEHTa U (OPMYIMPOBAHUS MPAKTUUECKUX
BBIBOJIOB.

O6HII/IM Cp€ACTBOM KOHTPOJA ABJISACTCA BBCIACHHAsd B YHUBCPCUTCTC OaIBHO-

peUTHHrOBas cHCTEMa OLEHKH YCIIEBAEMOCTH CTYIEHTOB CIEMAINTeTa M HaIpaBJICHUN
OakanaBpuara.

IIpu npoBeneHun y4eOHBIX 3aHATUH o0OecHeunMBacTCA pa3BUTHE Y OOYYaIOLIMXCS

HaBBIKOB KOMaHJHON pPalOThl, MEXJIUYHOCTHOM KOMMYHUKALUH, MPHUHATHS PpPELICHUIH,
JUAEPCKUX KadyecTB. [lJIg 3TOro UCcmoib3yercs MPOBEIEHNE NHTEPAKTUBHBIX JIEKLIUHN, TPYNIIOBBIX
}II/ICKyCCI/II\/’I, POJIEBBIX UT'P, a4 TAKKE MAaTECPpHUAJIIBI HA OCHOBE PE3YJIbTATOB HAYYHBIX HCCHG}IOBaHI/Iﬁ,
B TOM YHCJIE€ C YYETOM PETrHOHAJBHBIX OCOOEHHOCTEH NpOQecCHOHATBHON IesTeIbHOCTH
BBIITYCKHUKOB U MOTPEOHOCTEN paboTonaTeneu.






5. Conepxxkanue u y4eOHO-MeTOAUYECKASA KAPTA AUCHHUILIHHBI

Taoauua 5.1

CamocTrosiTeqibHast padoTa

Homep HanmenoBanue Tem (BOnpocos), G —— DopMbI KonuuyectBo | JIuteparty
HexeIH M3y4aeMbIX N0 JaHHOH CTYREHTOB KOHTPOJISA 027108 pa
AUCUHUILIHHE
Jex. | Tipax. | Jia6. Coneprxanune Yackr min | max
O0uag xumMusa
CoBpeMeHHasT  HOMEHKJIATypa
OcHoOBHbIE 3aKOHBI H IOHSITHS HEOPTraHMYECKUX COCTUHECHHIA.
1-2 XUMHHT CoBpeMeHHasi  KJIaCCH(DUKAIHSI
CoBpeMEeHHOE coepKaHUE MOHITHIM: OCHOBHBIX KJIacCOB
aToM, MOJIEKYJIa, JJIEMEHT, IPOCTOE U HEOPraHMYECKUX COCTUHEHHH.
CIIOYKHOE BEIIIECTRO. Merozbt MerTo/bl TOJTydEeHUs] OKCHIIOB, Koncnexkr, [1]- [8],
OMpeJNeNiCHUs] W pacueTa aTOMHBIX, 4 2 KHCJIOT, OCHOBAaHUH U COJIEH. 2 YCTHBIH OIpoC, 0 2 [12]- [15]
MOJIEKYJISIPHBIX, (POPMYJIBHBIX Macc, Ousnyeckue M XUMHYECKHE TECTHPOBaHHE
MOJIsl. 3aKOH TOCTOSIHCTBAa COCTaBa. CBOWCTBA  OKCHJOB, KHCIOT,
3aKOH KpaTHBIX OTHOIIEHHUI. 3aKoH OCHOBAaHMM U COJIEH.
ABorazpo. ['a30BbIe 3aKOHBI. Pemienne 3agauy mo Temam:
Th wu npaBuaa paGorel B «OCHOBHBIE 3aKOHBI XUMHH»,
XHMHUYECKOH JabopaTopuu. «MaccoBast  gons», «BpiBox
ITocyna, 000pyOBaHHE, PEAKTHBBI. (bopMyI1 coearHEHUI.
OCHOBBI HEOPraHMYECKOI 1
1-2 OpPraHuYecKoil XMMUM Mecto BOJIOPOJIa B
MIEPUOINYECKON cucTeMe.
Bopopoa u ero coegunenus. CoennHeHus BOJOpPOJa c Koncmexkr,
2 2 METAUIAaMH M HEMeTaJlIaMH. 2 YCTHBIH OIPOC, 0 2 [1]- [8],
JlaGopaTopHast padora Ne 1*. Bona u ee cBoiictBa. AHOMaNUK npoBepKa Ji/3, [12]- [15]
[lony4yenune Bogopona u u3yyeHue Boxbl. Ilepokcnn Bonopona. TECTHPOBAHHE
€ro XMMHUYeCKHX CBOUCTB. Ilepokcun
BOJIOPOJIA U €r0 CBOMCTBA.
JKBHBAJIEHT BellleCTBA IToHsATHA: DKBUBAJIEHT HJIEMEHTA
3 3aKkoH OKBUBAJIECHTOB. Pacuer u BEIIECTBA, ¢akTop
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MOHHpHOﬁ MacCcChI OKBHBAJICHTA
IMPOCTBIX MW  CJIOKHBIX  BCHICCTB.

OKBHBAJICHTHOCTH, MOJISIpHas
Macca OKBHBAJICHTA, 3aKOH

[1]- [8],

Pemienue 3aga4 u ynpakHeHHH. SKBUBAJICHTOB. Koncmexr, [12]- [15]

JlaGopaTopHnasi padora Ne 1. Pacuer MOJISIPHOM Macchl YCTHBII OIIPOC,

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

COCIMHEHUIA: OKCUBI, KUCIIOTHI, OCHOBaHWH, KHCIOT, COJIEH, TECTHPOBaHHE

OCHOBAaHHUSI, COJIH. OKHCIIUTENEH,

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

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

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

KBanToBO-MexaHnueckue [lepuonnyeckoi CUCTEMBL. TECTUPOBAHUE

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

Oo6uan XapaKkTepuCcTHKA U [Tonoxenne B TEPUOTUICCKOM

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

JlaGopaTopHasi padora Ne 2*. aTOMOB, PacHpOCTPaHEHHOCTH B

[I{esouHbIE METAIIIBL U UX npupoge. Illenounsle meTansl

coequHEHMA. Maraui, KaJIbIHi, U HUX COCAUHEHUS, MOJIyYCHHE Koncmexr,

Oapuii M UX COCTUHCHUSI. CBOWCTBA. Baxueiimne YCTHBIH OIpoC, [1]- 8],
COCIMHEHHUS Oepuuns " poBepKa J1/3. [12]- [15]
marnus.  llenoyHozemenbHbIE Odopmiienne
METaJIbI, X OKCH/IBI, 1ab. pabd Nel™*.

THAPOKCUIBI, comr. JKecTKOCThb TectupoBanue.
BoJbl. buonormueckass  poJib
HaTpHsl, Kauus, Mar"usi W
KaJbLusl.
KBanToBble Ync/ia U 31eKTPOHHBIE CocraBnenue AJIEKTPOHHBIX
5 CTPYKTYPHI aTOMOB dopMyn u  pacmpeleneHHe

OcobenHoctu 3aII0JTHEHUS SJIEKTPOHOB MO  OpOHTAISIM

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

Ipunuun [Maymu. [pasuwia Xynma u [leproanueckoit CUCTEMBI. YCTHBIH OIpOC, [1]- [8],

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

BJIEMEHTBl W MX PACIOJIOKEHHE B XUMHAYECKHUX PEaKIUH. na0. paboThl,

MEPUOJIMUECKON CHCTEME. npoBepKa Ji/3,

JlabopaTopHas padora Ne 2. TECTUPOBAHUE

PacTBOpBI. [IpuroroBnenue
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pacTBOpOB 3a7aHHOMN
KOHIIEHTPAIIH.

Iepuonnyeckuii 3aKoH U Crioco0Osr BBIPXKCHHUS
6 3JIEKTPOHHAsI CTPYKTYpPa aTOMOB KOHIICHTpaLNH PacTBOpOB.
Tlepuoanueckuii 3aKOH u Pemenue 3amauy.
MEepUOJUYECKasT CUCTEMa 3JIEMEHTOB ITepuognueckuit  3axkon JI.U.
J.N. Menneneesa. Mecto 3ieMeHTa MeHngeneeBa U €ro TPakTOBKA
B INEPHOJNYECKON CHCTEME Kak ero Ha OCHOBE KBaHTOBO-
rJaBHeMas XapaKTepUCTHUKA. MEXaHUYECKOMH TeopUHU Koncnexr,
Pa3mepbl aTOMOB M HMOHOB. DHEprus CTPOCHHS aTOMOB. YCTHBIH OTIpOC, [1]- [8],
WOHU3AIUY U CPOJICTBO K AJICKTPOHY. Crtpykrypa TIEPUOAUYCCKOM MIpOBEpKa /3, [12]- [15]
DJEeKTPOOTPHULIATETHHOCTb. CUCTEMBI XUMAYECKUX TECTHPOBaHHE
JIIEMEHTOB.
[Tepuoanueckuit XapakTep
W3MEHEHUs]  CBOMCTB aTOMOB
AIIEMEHTOB, U X COCJIMHCHHI.
O01as XxapakTepUCTUKA U [Tonoxenue B MEpUOANMUCCKOM
5-6 cBoiicTBa d-3JIeMEHTOB CHUCTEME, CTpPOCHHE U pa3Mep
d-Daementsi I, 11, 111 u IV rpynm. aToMoB. du3nyecKue CBOMCTBA.
JlagopaTopHas padora Ne 3*. Crenenu OKHUCTICHUS.
Menb, cepedpo 1 UX COCITUHCHHSI. 3aKOHOMEPHOCTH B HM3MEHEHUU Koncmexr,
HuHK, KagMUii, PTYTh U UX CBOMCTB NPOCTBIX BEIIECTB U YCTHBIH 0npoc,
COCJIMHEHHUSI. COeMHEHNH  d-3J1eMEHTOB B MIpOBEPKa 1/3. [1]- 8],
mepuogax W rpymmax.  d- Odopmienre [12]- [15]
DneMeHTHI KaK nab. pad Ne2*.
KOMILJIEKCOOOPa30BATEIH. TectupoBanue.
KommiaekcHbie COEIMHEHUS
Meau, cepebpa ©  IMHKA.
Toxcuueckue CBOIICTBa
COCJIMHEHUI KaJMHs U PTYTH.
Xumunyeckasi CBSI3b U XapakTepUCTHKH KOBaJIEHTHOM
7 CTPOEeHHe MOJIEKYJT CBSI3U: DHEPTHs, MPOYHOCTH,
XuMHUecKasl CBsI3b M BAJICHTHOCTb. MOJISIPHOCT, reoOMeTpHs, Koncrmexr,
DBoJIONHUS NpeICTaBICHHI 0 HachIaeMocTh. JIokanm3arus, YCTHBI# OIpocC, [1]- 8],
XUMHAYECKOH CBSI3M W BAJICHTHOCTH. JIeJTOKaNTN3alys, THOPHIU3AIINS, odopmieHne [12]- [15]
KBanToBOMexaHn4yeckue TEOPHH: 0- U T- cBsA3bIBaHME. JloHOpHO- na0. paboTh,
CIMHOBAA TEopHs, TEopHs aKLENTOpHAasl, METAIUIMYECKas U MIpoOBEpKa 1/3,
BajeHTHbIX cBszer (BC), Tteopus BOJOpOAHAs  CBs3U. VoOHHas TECTHUPOBaHUE

MOJIEKYJISIpHBIX ~ opOutaneir  (MO).
Tunet XUMHYECKON CBSI3U.

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

JlaGopaTopHasi padora Ne 3.
DJEeKTPOIUTHYECKAs] AUCCOLUALIUS B
pacTBopax HNIEKTPOJIUTOB.
Konnykromerpus. Peakuuu nonHoro
o0OMeHa.

MOJISIPU3YIOIIee JieicTBUE
HOHOB.
CtpykrypHBIE (pOpPMYIIEL.

KommiekcHble coeanHeHUS

Teopust 3IEKTPOTUTHIECKON

8 OcHoBHBIE MIOJIOKEHUS JUCCOLMAIINH JIEKTPOJIUTOB.
KOOPAWHAIMOHHON TEOpHH MexaHHU3M MIPOIIECCOB
Bepnepa: Howmenknarypa JIACCOLMAlU MOJIEKYJI
KOOPIMHALMOHHBIX COCAMHEHHH. 3JIEKTPOJIUTOB.
Tunuynsie Nonnele paBHOBECHS B
KOMITIeKcooOpazoBarenu. DakTopsl, pacTBopax 3JEKTPOJIHUTOB. Koncmexr,
OTIPEICIISIONIHE CIOCOOHOCTD Peakiuu nonHoro oomeHa, YCTHBIH OIpoC, [1]- 8],
aTOMOB W WOHOB BBICTYNaTh B MPOTEKAOLINE B BOAHBIX MIpOBEPKa 1/3, [12]- [15]
KadecTBE KOMILUIEKCO00pa3oBaTesl. pacTBopax. TECTHPOBaHHE
Tunuuneie JIMTaHbI. Xenarnl.
IloBenenue KOMILJIEKCHBIX CoBpeMeHHas TEOpHsl CTPOCHHUS
COEJIMHEHU I B pacTBopax: KOMIUIEKCHBIX COEIMHEHUH.
JUCCOITHAIINS, JTa0OUIBLHOCTD, Tuner u Homenkiatypa KC.
UHEPTHOCTb. [Ipupoga XUMHYECKON CBSI3U B
KC. uccommanms KC B
BOJIHBIX PacTBOpax.
Koncrantsl oOpa3oBaHus u
HecTorkocTu KC. MeTtonsl
nosryuenust KC.
d-Daements1 V, VI, VII u VIII DJIeMEHTHI TOATPYII BaHAIHUA,
7-8 rpynn XpoMa M MapraHia oOmas
JlaGopaTopHast padora Ne 4*. XapaKTEepPUCTHKA, CBOICTBA
Xpom u ero coequHeHus. MapraHeir OKCHJIOB M THIPOKCHIIOB B
u ero coeanHenus. JKeneso, kodanbT, 3aBUCUMOCTH ~ OT  CTENeHH
HUKEIb U UX COCAMHEHHUS. OKHCIICHHUS 3JIEMEHTOB. Koncmexr, [1]- 8],
Coemunennst  xpoma  (IID), YCTHBIN Onpoc, [12]- [15]
XpOMATBI u JIUXPOMATHI. poBepKa Ji/3.
OxucnurensHas AKTHUBHOCTb OdopmiieHue
COCIMHEHUI Xpoma (VD). s1a0. pab Ne3*,
Baxwueiiine COCIMHEHHUS TectupoBaHue.
Maprasua. OxucnurenbHas
AKTUBHOCTD nepMaHrasara
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Kajgdsg B  3aBUCHUMOCTH  OT
KHCJIOTHOCTH CPEIbl. DJIECMEHTHI
CeMeMcTBa JKejle3a, CBOMCTBA
MPOCTBIX  BEMIECTB M HX
COCTUHCHUH.

9 1 PYBEKHAS ATTECTALIUSA ITonroroska k 1 pyOexxHoH Kommnbrorepnoe o5 [1]- [8],
aTTecTaluu TECTHPOBaHHE [12]- [15]
OcCHOBHBIE 3aKOHOMEPHOCTH CocraBreHue ypaBHeHUI
9 NMPOTEKAHUS XHMUYECKHX PeaKuuii XMMHYECKHUX PEaKkIui B
Xumnueckas cucrema. [lonstue o MOJIEKYJIIPHOM, HOHHOU U
TEPMOJMHAMUYECKUX (QYHKLIHUIX: COKpAIlleHHO! HOHHOM (opme.
BHYTPEHHSISI SHEPIUsl, SHTAJIBIINS, Pemenue 3amad no ypaBHEeHUSAM
SHTPONHUSL, H300apHO- XUMHAYECKHUX PEaKIUi ¢
W30TEPMUYECKUN ¥ H30XOPHO- y4acTHEM BEUICCTB,
M30TEPMUYECKUN TOTEHINATIBI. HaxXOISIINXCS B PacTBOPE.
Nzmenenue snepruu ['n60ca n
HaIpaBJIeHHE MPOTEKAHHs OCHOBHBIE TOHATHS Koncnexr, 2 [1]- [8],
XUMHUYeCKuX peakuunii. CTangapTHbIE XMUMHUYECKON TEPMOJMHAMUKH. YCTHBIN OTpOC, [12]- [15]
TEIUIOTA, SHTPOIUS U SHEPTHS TepmoauHamuueckue GyHKIUH MIpOBEPKa 1/3,
I'n66ca oOpazoBaHusI BEHIECTRA. COCTOSIHUS CUCTEMBI. odopmieHne
DK30- 1 SJHJOTEPMHUUECKUE PEAKIINH. [lepBoe, BTOpOE U TpETHE nal. paboThl,
3akoH ['ecca u pacder TEIIOBBIX Hayana TePMOAMHAMUKH U UX TECTHPOBaHHE
3¢ (HEeKTOB XUMUIECKHUX PEaKIril. MIpUMEHEHHE.
OCHOBBI TEPMOXUMUH U
JlabopaTopHasi paGora Ne 4. CIIOCOOBI pacyera TEIJIOBBIX
KommiekcHble coeMHeH . 3¢ HEeKTOB XUMHUECKUX
peaKiui.
CkopocTh XHUMHY€ECKOii peakuun OCHOBHBIE MPEJICTABIICHUS
10 I'oMo- 1 reTeporeHHbIe peaKuuu. XUMUYECKON KUHETUKHU:
3akoH zeiicTBus Macc. PaKkTopsl, MPOCTHIE U CIIOXKHBIE PEAKLIUH,
OTIPEIEIISIONINE CKOPOCTh TOMOTCHHBIE 1 T€TEPOreHHbIC
XUMHYecKoil peaknuu. KoHcranta peaKInu, CKOPOCTh XUMHUECKIX
cKkopocTu. MHOrocTaauitHpie peaKLmid.
nporiecchl. [Topsamox u MoJIeKyISIPHOCTD U MOPAIOK Komncrrexr, [1]- [8],
MOJIEKYJISIPHOCTh peaknuii. Biausaue peakiuu. 3aKoH JIEHCTBYFOIIIX YCTHBIN OTpOC, 1 [12]- [15]
TeMIIepaTypsl Ha CKOPOCTh Macc AJ1s1 MPOCTBIX TOMOT€HHBIX npoBepKa 11/3,
XUMH4eckoil peakuuu. [IpaBuiio peakuuii. KoHctanTa ckopocTr TECTHPOBAHHE

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

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

XUMHAYECKHUX PEaKIni. DHEpTrHs
AKTUBAIIMN PEAKIIHH.
VYpaBuenue Appenuyca.

BrinonHeHue ynpaxHeHUi 1o
teMme: «KommuiekcHbie
COEJIMHEHMSD.

O0mas xapakTepuCcTHKA P-

[TonoxxeHue B NEPUOIUUECKOU

9-10 | snementoB VIl u VI rpynm. CHUCTEMEe, CTpPOSHHE U pa3Mmep
I'asorensl, Kucaopoa, cepa aTOMOB, PacIpOCTPAaHEHHOCTH B
JlagopaTopHas padoTa Ne 5*. MpUpOIE. lanorenst KaK Koncmexr,
XUMHUYECKHE CBOWCTBA I'aJIOTCHOB, OKHCIIUTEINH. YCTHBIH OIIpocC, [1]- 8],
Kkuciaopoja u cepbl. CoeTMHEHUS Kucnopoaconepxarue MIpOBEpKa J1/3. [12]- [15]
CEpHI. COCIIMHEHHUS raJoreHoB. OdopmiieHue
Kucnopon B mpuponme, 030H, 1a6. pad Nod™*.
okcuapl U ruapokcunpl. Cepa u TectupoBanue.
€e COEIMHCHHUS: CEpPOBOJIOPO/I,
CYIb(HIBI, OKCUJIBI, KUCIIOTHI.
XuMH4YecKoe paBHOBECHE H €ro CocTosHNE XUMHUYECKOTO
11 cMeleHne paBHOBeECHS.
OO0paTtumbie U HEOOpaTHMBIC 3aK0H JEUCTBYIOIIUX MacC JIJIs
XHMHUYECKHE TIPOIIECCHI. XHMHYECKOTO PaBHOBECHSI.
XUMHUUECKOE PaBHOBECHE: KoHcranThl paBHOBECHS U Koncnexkr,
Koncranra paBHoBecus. CMmenieHne CIOCOOBI MX pacueTa. YCTHBIN OTpOC,
XMMHYECKOro paBHOBecusi. [IpuHIHI [MpuHIUI CMeIIeHHs HpoBepKa 11/3, [1]- 6],
Jle lllaTenne—bpayHa. paBHOBecHs U (paKTOpBHI, odopmieHne [10]- [15]
JlabopaTopHas paGora Ne 5. BITUSIIONINE HA €T0 CMEIICHHE. na0. paboTHl,
XuUMHUYECKOE paBHOBECHE. BrinosiHeHWe ynpakKHEHUH 10 TECTUPOBAHUE
CmMenieHne XUMHYECKOT0 TeMe «OCHOBBI ~XUMHYECKOU
paBHOBECHSI. KUHETHKI.
Jucnepcublie cuctembl. O0mas CycneHsun. OMyIbCHH.
12 XapaKTepuCTHKA U CBOIiCTBA JInodobuble 1 MnoduIbHEIE
pacTBopoB JIUCTICPCHBIC CHCTEMBI.
VlcTuHHBIE U KOJIJIOUIHBIE PACTBOPBI. Y CTOMUUBOCTH U KOAryJisiiiusi B Koncnexr,
I'pyGonucnepcHble CHCTEMBI. JUCIIEPCHBIX CHCTEMAX. YCTHBIHN OIpoc, [1]- [6],
PactBOopuMocTh BemecTB. CiocoObl PactBopenue kak puznko- MIpoOBEpKa 1/3, [10]- [15]
BBIPKEHHS COCTaBa PaCTBOPOB: XUMUAYECKUH mpoliecc. TECTHPOBaHHE

MaccoBas A0J1, MOJIAPHOCTD,
HOPMAJIbHOCTbH, MOJISITIBHOCTD,

H3MeHeHne SHTAIIBIINKA U
SHTPOIINHU ITPU PACTBOPCHUHU
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ModsipHast foist. Kommuratueabie
CBOWCTBA UJICATBHBIX PACTBOPOB:
3aKOH Payiis, KpHOCKOMHS U
30YIHOCKOMHSI, OCMOTHIECKOE
JIaBJICHIC.

BemecTB. CoabBaTarus.
Oco0blIe CBOMCTBA BOABI KaK

PacTBOPUTEIIS.
BelnonHenue ynpaxHEHUM IO
TeMe: «CMmerenue

XUMHUYCCKOI'O paBHOBCCHSD).

Oo0mas xapakTepuCTHKA p-

[Tonoxxenue B TNEPUOIUYECKOU

11-12 | anemeHTOB V rpynnsbl. CHUCTEME, CTPOEHHE U pa3Mep
A3ot u docdop. aTOMOB, PacCIpPOCTPAHEHHOCTH B
JlaGopaTopHasi padora Ne 6*. MIpHUpPOIE. Aszor u ero
XUMHUUECKHE CBOWCTBA COCMHEHHUH COCIMHEHUS: HUTPUBI, aMMHAK,
azora u ¢docdopa. KHUCIIOPOIHBIC COCTMHCHUS
azoTa. Crenuduka
B3aUMOJICUCTBUS a30THOU Koncnexr,
KHCIOTBI C  MeTalaMd | YCTHBIH OIpoC, [1]- [6],
HeMeTayuiaM.  Hurtpatel,  ux poBepKa J1/3. [10]- [15]
TEepMHUYECKast YCTOWMYMBOCTD. Odopmiienue
Buonoruueckast ponb  aszora. nab. pab Ne5*.
AnnoTponHble  MOIU(UKAITIU TectupoBanue
docdopa. XUMUYECKHEe
cBoiictBa (ocdopa. DochuH.
®dochopubie KHCJIOTHI.
®dochatel, X PacTBOPUMOCTD H
THPOJIU3.
PacTBOpBI 2J1€KTPOJIUTOB OCHOBHBIE TOHATHS Y4YEHHUS O
13 ONEeKTpONUTUYECKasl IUCCOLUALUS. pactBopax. Teopus mnpouecca
Mexanuzm JICCOLMAIIUI pactBopenus .M. Menzeneesa.
I'mapatanmsi WOHOB B pacTBOpe. TepmoarHaMHUKa nporiecca
OcHOBaHMS M KHCJIOTBl C TOYKHU pactBopenus. KomnuraruBHble
3pEHHS TEOPHUU HIIEKTPOIUTUYECKOM CBOWCTBA PacTBOPOB TBEPIBIX
nuccornuanuu. KHCIOTHO-OCHOBHOM BEIECTB B )KUIKOCTIX. Komncrmexkr, [1]- [6],
xXapakTep JTUCCOLIHAIN OcobenHoctu BOJIHBIX YCTHBIH OIpocC, [10]- [15]
THUIPOKCHIOB B 3aBUCHMOCTH OT pacTBOpOB  BJIEKTPOJIMTOB, HX npoBepKa 11/3,
TIOJIOXKCHUS JJIEMEHTOB B KOJIJTMTATHBHBIE CBOMCTBA. odopmieHne
nepuorueckoil cucreme. CHIIBHBIC Teopuss pacTBOPOB  CHIILHBIX nab. paboThl,
u cnabble snekTponuTsl. CreneHb 3IIEKTPOJIUTOB. Teopust TECTHPOBAHHE
JIICCOIHAITH AIIEKTPOITUTOB. pacTBOpoB cabbIx
®DaKTophl, ONPEACISIONINE CTENCHb AIIEKTPOJIUTOB.
JUCCOLHALHH. OcHoBHBIE Teopuss KHCIOT W OCHOBaHHUM

NpCACTABJICHUA  TCOPHUHU  CUJIBHBIX

Bpencrena-Jloypu.
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3IEKTPOJIUTOB. Konnenrparus
MOHOB B pAacTBOpE M AaKTHBHOCTH.
PaBHOBecue B pacTBOpax CiaObIX
3JIEKTPOJIUTOB. Koncranra
JIACCOITMAITIN. 3aKOH pa30aBIICHHUS.
Teopuss KUCIOT W  OCHOBaHUU
Bbpencrena-Jloypu.

Jlab. padora Ne6. ['maponns coeid.
Onpenenenne BenwunHel pH B
pacTBOpax CoJeH.

IIpousBenenue pacTBOPUMOCTH,

[IpousBenenue pacTBOPUMOCTU

14 aucconuanusa Boabl 1 pH MaJiopacTBOPUMBIX
I'maposans couseit 3JIEKTPOJIUTOB.

TpyaHOpacTBOPUMBIE 3JIEKTPOIUTHIL. Nonunzanus BOJIBI 51
PaBHOBecMe Mexay oOcagkoM U BOJOPOJHBIN MIOKa3aTellb.
HACBIIICHHBIM PacTBOPOM. bydepusie pacTBOpEL
[IpousBenenue pacTBOPUMOCTH. Pacuer BenuuunHbl pH B BOAHBIX Koncmexr,
VYcnoBusi 00pa3oBaHus OCajKa U €ro pacTBOpax CHIBHBIX M CJIa0bIX YCTHBIi OIpoc, [1]- 6],
pactBopeHus. Jlucconuarys BOIBL. 3JIEKTPOJIUTOB. MIpOBEPKa 1/3, [10]- [15]
Nonnoe IIPOU3BEICHUE BOJBL. I'unpoinns conei. TECTHUPOBAHUE
Bonoponnsiii mokazarens. llonsTue
o OydepHbIx pacTBopax. OOMEHHEIE CocraBnenne ypaBHEHUI
peakLuy MeXAy HOHAMU B PacTBOPE. peakuuii THIpoJM3a COoJedl B
O6mue YCIIOBUS MIPOTEKaHUS MOJIEKYJIADHOH W HOHHOM
peakiuu OOMEHa B  pacTBOpax dopme.
ANEKTPOINTOB. MOHHBIE ypaBHEHUS.
I'unpoinns COJIEH. MexaHusm
TUPOJIN3A. MonekynsipHbie u
WOHHBIE  ypPaBHEHUS  THIPOJIH3a
comeii. CrenmeHb W KOHCTaHTa
THIPOJIN3A.
OO0mas xapakTepuCTHKA P- IlomoxxeHne B NEpHOANYECKOU

13-14 | anementoB l1l - IV rpynn. Bop, CHUCTEME, CTPOEHUE U pasMep
AJTIOMUHUIA, YIJIepoa, KPpeMHHH. aTOMOB, PaCIIPOCTPAHEHHOCTH B Koncnexr,
JlabopaTopHasi padora Ne 7*. pUpO/IE. Crpykrypa u YCTHBI# OITpoc, [1]- 6],
XUMHUYECKHE CBOWCTBA COCMHEHHUM CBOWCTBA  AJJIOTPONMHUYECKUX npoBepKa 11/3. [10]- [15]
Oopa, aTFOMUHMS, YIIIepoa U Moau(UKaIun yriepoaa. Odopmienue
KpEMHHUSI. Kucnopoausie COCIUHCHHUS s1a0. pab Ne6*.

yriepoaa u KPEMHHUSL. TectupoBanue.

VronpHas u KPEMHUCBLIC
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KHUCJIOTHI, KapOOHATEHI,
CUJIUKATHI. bop u €ero
COCMHEHUS. ATTIOMUHUI U €ro
coequHeHMs.  AMQOTEpHOCTD
OKCHa u THIPOKCHIA
anromMuHus. [wnponus  cosei
ATFOMUHMSL.

OCHOBBI JIEKTPOXUMMH.

Penokc-mmoreHIMansl M OLIEHKA

15 DJ1eKTPOAHbIE MOTEHIIHAJIBI HaIpaBJICHUS u TTOJTHOTBI

CreneHb OKHCIICHUSL. MPOTEKaHUS OKHCITUTEIBHO-

OKHUCIUTETLHO-BOCCTAHOBUTEIIHHEIE BOCCTAaHOBUTEJBHBIX  PEaKLHUH. Koncmexr,

peaknuu (OBP). Baxneiimme 3aBUCHMOCTh MEXITY YCTHBIH OTpoc,

OKHUCJIUTENIA U BOCCTAHOBUTEIIH. BEJIMYUHAMU penokc- odopmiieHUE [1]- [6],

OKHCIUTETLHO-BOCCTAHOBUTEIIHHBIH MOTEHIINATIOB cUcTeM u nal. paboTh, [10]- [15]

(penokc-) moternman. CraHgapTHBIS n3MeHeHHeM »SHeprum [mOOca. IIpoBepKa J1/3,

PEIOKC-TIOTEHITHAIBI U CIIOCOOBI UX [ToxGop OKHCITUTENEH " TECTUPOBAHHE

onpeaeneHus. Bogopoauslit BOCCTAaHOBUTEJEH C  y4YETOM

ANEKTPOA. DINEKTPOXUMHUUECKHUH PsIIT CTaHJApTHBIX penoKc-

HaIpsDKEHUI METAJUIOB. Y paBHEHUE MOTEHIUAJIOB.

HepHncra.

JlaGopaTopHas padora Ne 7.

OKHCIUTETPHO-BOCCTAHOBUTEIILHBIC

PEaKIIHH.

OxucanTeabHO- OKuCIUTETHHO-
16 BOCCTAHOBHUTEJIbHbIE PEAKIIUU BOCCTAaHOBUTEJIHLHBIC CBOMCTBA

Merto] 2JIeKTPOHHOTO OanaHca 1 9JIEMEHTOB U MX COEJIMHEHUI B

METOJI MTOyPEaKInii. 3aBUCHUMOCTH OT HX TTOJIOKEHHS
B [Iepuonnueckoii cucreme
AIIEMEHTOB U CTETICHH Koncnexkr,
OKHCIICHHUS 3JIEMEHTOB B YCTHBIH OIpocC, [1]- [6],
COCIMHEHHSIX. oopmiienune [10]- [15]
Baxneiime oKuCIUTEH U 1a0. paboTEI,
BOCCTaHOBHUTEIIH. HpoBepKa J1/3,

Krnaccudukaryss OKUCIUTETBHO-
BOCCTAaHOBUTEJIBHBIX PEaKIIHH.
Cocrasnenue ypaaenuit OBP,
MPOTEKAIOIINX B PacTBOPE,
METO/IOM HOHHO-JIEKTPOHHOTO
Oananca.

TECTHUPOBaHHE

OcHOBHbBIC KJ1aCChbl
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15-16

OCHOBHBIE KJIACCHI OPraHUYeCKHX
coeAMHEeHu

OpTraHUYEeCKHUX COEJIMHEHUI:
YTIEBOIOPOAbI (HACHIIIEHHBIE U

BricTymuienue ¢

2 2 HEHACHILICHHBIE, 2 JOKJIaJIOM. [9]- [11]
apoMaTH4ecKue, Odopmienue
KHCIIOPOICOICPKAIIINE 1ab. pad No7*,
OpraHUYecKHUe COCIAMHEHHS TectupoBanue.
(criupTel, (eHONBI, adbICTUABI,
KETOHBI, KapOOHOBBIE KHCIIOTHI,
adups), aMUHEI,
AMHHOKHUCIIOTBI, YTTICBOJIBI.
BelnonHenye ynpaxHeHUU 110
17-18 | CpoiicTBa M MOJy4eHHe OpPraHWYECKOW XHMHHU. Brictymuienue ¢
OpPraHU4YecKHX coeTuHeHHUI 4 5 4 [Ipencrasnenue u 3ammTa JOKJIaJIOM. 3
JIOKJIa/1a TI0 OPraHUnYEeCKUM 4 Odopmiienue [9]- [11]
COEIMHEHSIM YTIIepo/Ia. nab. paboTH,
TECTUPOBAHHE
18 2 PYBEKHAS ATTECTALIUA [MoxroroBka k 2 pyOeKHOM 2 KommbrotepHaoe o5
aTTecTaluu TECTUPOBaHHE [1]- [15]
HUTOI'O 36 18 36 54 100
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6. OOpa3oBare/ibHbIE TEXHOJIOTHHI

Jlekiuu, Jnexknuu-Oeceapl, NPAKTHYCCKHUE 3aHATHSA, CaMOCTOATEIbHas padoTa CTYIACHTOB
(IOoKJIAIBI, IPE3CHTALIHH ).

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

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

MMPUMCHCHNC HOBBIX I/IH(l)OpMaHI/IOHHBIX TEXHOJIOTHI 11 CaMOCTOATCIBHOI'O ITOIIOJIHCHUA 3HaHHI>i,
BKJIIOYas UCIIOJIb30BAHNEC TEXHUYCCKUX U JJICKTPOHHBIX CPCIACTB I/IH(i)OpMaIII/II/I.

2. ﬂeﬂmeﬂbHOCMHble NpakmuKo-OpueHmupoBarnHoble  MEXHOJ02UU, HaITpaBJICHHLIC Ha
q)OpMI/IpOBaHI/Ie CHUCTCMbI HpO(beCCI/IOHaJ'IBHBIX MMPAaKTUICCKUX YMCHI/Iﬁ npu HIOATOTOBKEC K
MPAKTUYCCKUM 3aHATUAM, O6€CH€‘II/IBaIOHII/IM BO3MOXHOCTb Ka4€CTBCHHO BBIIIOJIHATH
HpO(l)CCCI/IOHaJIbHYIO JCATCIIBHOCTD.

HCHOJ’ILSyeTCH aHaJIn3, CpaBHCHUC MCTO10B HCCHGHOB&HHﬁ, BBI60p METOAA, B 3aBUCUMOCTH OT

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

3. Paszsusarowue  npobieMHO-OPUEHMUPOBAHHbIE — MEXHONO2UY,  HANPaBICHHBIE  HA
dbopMHpOBaHUE U PAa3BUTHE MPOOJEMHOIO MBILIUIEHUS, MBICIUTEIBHON aKTUBHOCTH, CIIOCOOHOCTU
POOJIEMHO MBICIHUTD, BUJIETh U (OPMYIUPOBATEH MPOOIIEMBI, BBIOMPATh CIOCOOBI U CPEJCTBA /IS UX
peLIeHus.

Hcnonb3yroTest BUbI Npo0IeMHOr0 00ydeHHs: OCBEIIEHNE OCHOBHBIX MP0o0OeM 0€30MacHOCTH

KHU3HEIEATCIbHOCTH  Ha  JIEKUUAX, Y4eOHble JHUCKYCCHH, KOJIJIGKTHBHAs  MBbICIUTENIbHAsS
JeSTEIbHOCTh B TPYIINAX INPU BBINOJIHEHUU TOUCKOBBIX paboOT, pellieHue 3a7ad MOBBIIMICHHON
cinoxHocTU. Ilpu 3TOM HCMONB3yIOTCS MEpBble TpPU YPOBHS (M3 YETHIPEX) CIOXKHOCTH M
CaMOCTOSITENIbHOCTH: MPOOJIEMHOE M3JI0KEHHE y4eOHOro MaTepuaia IMpenojiaBaTeleM; CO3JaHHe
npenojaBaTesieM NpoOJIEMHBIX CHUTyallud, a oOy4yaemble BMECTE€ C HHUM BKIIOYAIOTCS B UX
paspelieHue; MpernoaaBaTellb JUIIb CO3/1aeT MPOOJEMHYIO CUTYAllUIO, a pa3peliarT e€ o0yyaeMble
B XOJI€ CAMOCTOATEIbHON JESTEIbHOCTH.

4. Jluunocmmuo-opueHmupoganHvle mexHoao2uu o0Oyuenus, OOECIeYHBAIOIUE B XOJ€
y4eOHOT0 MpOoIecca YUeT Pa3IMIHBIX CITOCOOHOCTEH 00yJdaeMbIX, CO3/ITaHNe HEOOXOUMBIX YCIOBUH
JUTSL pa3BUTHS MX WHIUBUAYATBHBIX CIOCOOHOCTEH, pa3BUTHE aKTMBHOCTH JIMYHOCTU B y4eOHOM
nporiecce. JIMIHOCTHO-OPUEHTHPOBAHHBIC TEXHOJOTUH OOYYEHHUS peaM3yloTCsS B pe3yJbTaTe
WHAWBUAYAILHOTO OOIICHHUS TIpernojaBaTelis W CTYACHTa TPH  BBIIOJHEHUH JIOMAIIIHUX
HHIWBHUIYAJIbHBIX SajlaHI/Ifl, PEIICHNHU OJIMMIIMAIHBIX 3a/a4, Ha CKCHCACIbHBIX KOHCYJIbTAIIUAX.

WHHOBaMOHHBIE CIIOCOOBI W METOJIbI, HCIOJIb3yeMble B 00pa30BaTEIbLHOM IpOIIECcCe,
OCHOBaHbI Ha UCMOJIb30BaHUN COBPEMEHHBIX JOCTHKEHUM HAYKW U MHPOPMAIIMOHHBIX TEXHOJIOTH.
Hanpapnensl Ha MOBBINIEHHE KadyecTBa MOJATOTOBKU IYTEM pPa3BUTHS Y CTYIEHTOB TBOPUYECKHUX
CHOCOOHOCTEH M CaMOCTOSITENBHOCTH (METOIBI TNPOOJIEMHOr0 OOYyYeHHUs, HCCIEeI0BaTeIbCKHUE
METO/bl, TPEHUHTOBBIE ()OPMBI, PEHTHHIOBBIE CHUCTEMbl OOYYEHHS U KOHTPOJS 3HAHUU U 1p.).
Hanenens! Ha akTMBHU3aLMIO TBOPYECKOIO MOTEHIMAIA U CAMOCTOSATEIBHOCTH CTYAEHTOB U MOTYT
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peann30BbIBaTbC Ha 0a3e WHHOBALMOHHBIX CTPYKTYp (HayuyHbIX J1aDOpaTOpHii, IICHTOB,
HNPENIPUATUIA U OpraHu3alui u ap.).

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

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

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

OmnnaiiH-ceMUHap — Pa3HOBUIHOCTh BeO-KOH(EpEeHINH, MPOBEICHUE OHJANH-BCTpEY WU
HpGSGHTaHI/Iﬁ qcpes3 I/IHTepHeT B PCKUME PCAJIBHOI'O BPEMCHHU. Ka)KI[LIfI N3 YYAaCTHUKOB HAXOOUTCH
Y CBOCTO KOMIIBKOTEPA (Cpe,Z[CTBa CB}ISI/I), a CBA3b MCXKAY HHUMU IMOAACPIKUBACTCA YCPE3 I/IHTepHeT
MOCPCACTBOM 3arpyKacmMoro IpuiIoXCHUA, YCTAHOBJICHHOI'O HAa KOMIIBIOTCPEC KAXKAOTO yJaCTHHKA
(Zoom, Meet, Skype u ap.)

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

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

Hcronp3yroTest 0auIbHO-PEHTHHTOBAs CHCTEMA OIEHKH 3HAHHM, TEXHOJOTHH C TPHMEHEHHEM
JTUCTaHIIHOHHOTO 00y4yeHus Ha miatdopme «Moodley http:/dist-edu.nosu.

IIpumevanus:

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

2. B mensx peammsanuy  WHAWBUAYAIBHOTO  TOAXOJAa K  OOYYEHHIO  CTYIEHTOB,
OCYIIECTBIISAIOMINX Y4eOHBIH MpollecC MO WHAMBUAYAIbHON TpPAaeKTOPHHM B paMKax
HHIUWBHUIYAJIBHOT'O pa60qer0 IJ1aHa, HU3Y4YCHUC }IaHHOﬁ JUCIHUITIINHBI MOXKET
OCYIIECTBIIAThCS Yepe3 HHIAMBUIyaIbHBIC KOHCYIbTAIIMM MPEMOoJaBaTelisi OYHO, B YaChl
KOHCYJIbTAIM, IO 3JIEKTPOHHOW To4YTe, a Takxke ¢ wucnoib3oBanueM Cisco Webex,
mwiatopMbl  UCTaHIIMOHHOTO oOyueHus Moodle, nmuuHblii kaOuWHET CTyJAeHTa Ha caiite
COr'Y, npyrux snementoB SUOC COI'Y.

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

CamocrosrenbHas paboTa OOydYalOMIMXCS SBJISAETCS OJHUM M3 BUAOB YUYEOHBIX 3aHATHI.
CamocrosrenbHas padoTa IPOBOAUTCS C LEINBIO:
e  CUCTEMAaTU3alUU U 3aKPEIUICHMS IIOJIYyYEHHBIX TEOPETUYECKUX 3HAHWM U IIPAKTUYECKHUX
YMEHUH 00y4arolXcs CTy/IEHTOB;
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e  yruyOneHUs W pacIIUPEHUS TEOPETUUECKUX 3HAHMIA,

e (QopmMupoBaHUS YMEHHH HCIOIB30BaTh HOPMATHBHYIO, IPaBOBYIO, CIPABOYHYIO
JIOKYMEHTAIUIO U CHeHaIbHYIO JTUTepaTypy;

e (QopMUpOBaHUS CAMOCTOSITEIILHOCTH MBIIIJICHUS, CIOCOOHOCTEH K CamMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpealIn3aluu;

®  Pa3BUTHS UCCIIEIOBATEILCKUX YMEHUM.

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

e paboOThl CTYACHTOB C JICKIIMOHHBIMH MaT€pUalaMd, TIOMCKA W aHaIHW3a JINTePATYPHBIX

JTAHHBIX M JICKTPOHHBIX HCTOYHUKOB MH(OPMAIIUU TI0 33/IaHHOU TEME;

e odopmieHUs T1a0OPATOPHBIX PadOT;

e  BBHINOJIHCHHMS 3aJaHul 11 caMocTosITeNbHOU padoTel B DMMOC COI'Y;
W3YYCHHUS TEOPETUIECCKOTO MaTepraa JUIsl IOATOTOBKU K IPAKTHYECKUM U
71a00paTOPHBIM 3AHITHSIM;
pelleHus] PaCYETHBIX 3a/1a4;

BBITMIOJTHEHHS] XUMUYECKHUX YIIPAKHEHUN MO0 TeMe 3aHATHUS;
paboThI ¢ TECTaMU U BONIPOCAMU I CAMOIIPOBEPKHU;
MOJTOTOBKHU JIOKJIAJIOB, pedepara 1 Mpe3eHTaUH;
MOJTOTOBKU K PYOSKHBIM aTTECTAIUSAM U 9K3aMEHY.

Tembl 1 GOpPMBI BHEAYAUTOPHOM CaMOCTOSITEIBHOM PabOTHI, €€ TPYA0EMKOCTh CO/IEpIKATCS B
pasnene 5, Tabu. 5.1.
CamocrosTenbHas paboTa CTYAEHTOB JOJDKHA COOTBETCTBOBATH 0ojiee TINTyOOKOMY YCBOCHMIO
U3y4aeMoro Kypca, (GOpPMHpPOBATH HABBIKM HCCIEIOBATENIbCKOM pabOThl W OpPHEHTHPOBATH
CTYZICHTOB Ha yMEHHE IPUMEHATh TEOPETUUECKIE 3HAHUS Ha IPAKTUKE.
CamocrosTenpHass paboTa IOHKHA HOCHTH CHUCTEMAaTHUECKHH XapakTep, ObITh HHTEPECHOW W
NpUBJIEKATEILHOMN IS CTY/ICHTA.
PesynbraTel caMmocTOSITETPHON pabOTHl KOHTPOJIUPYIOTCS TPENoJaBaTeleM U YUUTBHIBAIOTCSA TPU
aTTecTallud CTyJAeHTa (9Kk3aMeH). [Ipm 3TOM NpOBOAATCS: TECTUPOBaHME, SKCIPECC-ONPOC Ha
NPaKTUYECKUX 3aHATHAX, 3aCIylIMBaHUE JOKJIAIO0B, NMPOBEPKA MUCHMEHHBIX pabdoT u T.A. Jns
HNOJArOTOBKM K 3aHATUSAM CTYAEHTHl TMOJb3YIOTCd YUYe€OHMKaMH U y4eOHbIMH HOCOOHUSIMH,
yKa3aHHBIMH B CIHCKE DPEKOMEHJIOBAHHOM JUTEpaTypbl, a TakKe HHTEPHET-UCTOYHMKaMHu. Bce
METOJMYECKHE MaTepHalibl MpeICTaBiIeHbl B cHCTeMe AucTaHiuoHHoro obyuenuss COI'Y Ha
maropme Moodle (http://dist-edu.nosu; http://Ims.nosu.ru).

IIpumepsl 3agaHuil 1J1s1 CAMOCTOATEIBHOM PadOTHI CTYACHTOB

Pemenue 3a1a4 mo reme «OCHOBHBIE 3aKOHbI XUMHUI»

=

BbrumcianTe MaccoByo OO KQXOT0 U3 JIEMEHTOB B rupokcue xenesa(ll).

2. OmpenenuTh NpocTelnIyio GopmMyiny coemuHeHus, coxepxkamero 1,25 % Bomopona, 38,75 %
docdopa u 60, 0 % kucmopoaa.

3. Kaxoit 06bem okcuna cepsi (1V), n3smepennsiii npu temmeparype 27°C u naBnennn 98,5 xIla,
obpasyercs npu cxuranuu 20 r cepbl?

4. BprumciauTh Maccy BaHAAMs, KOTOPBIA MOJYYarOT MPHU BOCCTAHOBJICHWH €r0 W3 KOHIIEHTpATa
Mmaccoit 400 r ¢ MmaccoBoii noneit B Hem okcuaa Bananus(V) 85 %.

5. Bpramciute maccy BOAOpOAA, HAXOIAIIETOCS B CTaIbHOM OaioHe o0bemMoM 28 1 mpHu
temneparype 0°C u napienun 5000 Ila.

6. Bbluncauth o6beM 1 Kr yriekucnoro rasa npu Temneparype -9°C u gapiaenuu 170 xl1a.
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10.

11.
12.
13.

No ok

10.

11.

12.

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

OmnpenenuTh MaccoBYIO JI0Jt0 Bojibl B Kpuctamuioruapate CuSOs-5SH20.

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

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

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

Boruucnuts unciio atoMoB BOJopoa U Kuciaopoaa, coaepxamuxcs B 100 T BOJbI.

BoruncnuTh MaccoBble O BCEX 3JEMEHTOB B THIPOKApOOHATE KaIbIIHSL.

Pemenne 3ana4 no teme «Croco0bl BbIpaskeHUsI KOHIEHTPAIUU PACTBOPOB)

Boruncnute  Maccy kpuctamoruapata  NapxSO4-10H2O u Boapl, HeoOXoauMmble s
npurotoBieHus 40 T pacTBopa cosm ¢ MmaccoBoit poseir NaxSO4 12 %.

B 1 1 pactBopa conepxkutcs 10,6 r kapOoHaTa HaTpus. Paccuntars MOJIIPHYIO KOHIIEHTPALIUIO
Y MOJISIPHYIO KOHLIEHTPALIMIO SKBUBAJIEHTA PACTBOPA.

Jlis IpUroTOBJIEHUS pacTBopa B3siau 5,6 T ruapokcuja kanusg u 500 r Boxabl. Berumcnuts
MacCOBYIO JIOJIFO TMJIPOKCH/IA Kallusi B PACTBOPE U MOJIAPHYIO KOHILIEHTPAlLMIO pacTBOpa, €CIU
IJIOTHOCTB pacTBopa 1,12 r/mut.

Berancnuts Macey cyibgara muHKa, coaepkamerocs B 150 M 0,05 M pacTtsopa.

Beruucnuth Maccy rugpokcuaa 6apus, conepxarierocst B 80 mit 0,2 H. pacTBopa.

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

B Bome maccoit 50 r pactBopuiu 3 r xkenesHoro kymopoca FeSOs 5H20. Omnpenenutsb
MaccoBYIO J0J10 cyib(dara xkenesa (1) B monyuennom pactope.

B Boge o6bemoM 250 mu1 pacTBOPUIIM TUAPOKCH HATPUsS Maccoil 4,5 r. BEIUMCIUTh MaccoByrO
nomo NaOH.B pacTBope M MOJSPHYIO KOHIIEHTPALUIO MOJYYEHHOro pactBopa. IlnmoTHOCTh
BOJbI 1 /M1, TNIOTHOCTH pacTBopa 1,04 r/mi.

B Boze maccoit 150 r pactBopunu 112 mn ammuaka. OnpenenuTs MacCoBYIO J0JII0 aMMHUaKa B
IIOJIyYEHHOM pacTBOpE.

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

B 250 wmn pactBopa coxepxurca 9,8 r cepHOW KHMCHOTHL. PaccuuTtath MOJSpHYRO
KOHLEHTPALMIO, MOJISIPHYIO KOHIIEHTPAIMIO SKBUBAJIEHTA PacTBOPAa U MAacCOBYIO JIOJII0 CEPHOM
KHUCJIOTHI B pacTBope. InoTHOCTH pactBopa 1,15 r/mu.

B Bozme o6semom 200 Mt pactBopuiu 5, 6 T auruapata xjaopuaa 6apusi. BeIaucinTs MacCoByrO
J0JTI0 XJIopuaa Oapus B pacTBOpe M MOJSIPHYIO KOHIIEHTpAIMIO pacTBOpa XJopuaa Oapus.
[TnotHocTs pactBopa 1, 08 r/mi.

XuMH4YecKoe ynpaxHeHue

HanucaTts Bce BO3MOXHBIE ypaBHEHHUs peakluil (HO HE MEHee TpeX), C MOMOIIbI0 KOTOPBIX

MO>KHO MOJIYYUTh HOIU]T KaJIHsl.

Hanucath BO3MOXHBIE ypaBHEHHUS pEaKIHMM MeXAy CIEAYIOUMMHU BEIIECTBAMU: XJIOPUJ

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

Hanucate Bce BO3MOKHBIE ypaBHEHHUsl peakLuil (HO HE MEHee TpeX), C MOMOIIbI0 KOTOPBIX

MO>KHO MOJIYYUTh XJIOPHU MarHus.

HanucaTe BO3MOXXHBIE ypaBHEHHs peakUUi MeEXIy CIEAYIOUIMMH BEIIECTBAMM: XJIOPHUJ

xenesa (1), autpaT cepedpa, THAPOKCHUT JINTHS, CEpHAS KUCIIOTa, OPOMUJL KaJIHsL.

CocTaBuUTh ypaBHEHHUs PEAKIMH, C MOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTH CIIEAYIOIINE
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IPEBPALIECHUS:
P —» P;0Os — H3z3POs — Ca3z(POs), — Ca (H2PO4):

6. CocraBUTh ypaBHEHHs PEAKIMi, C MOMOIIBIO KOTOPHIX MOXHO OCYIIECTBUTH CIICIYIOIINE
HPEBPAILCHUSL:
Ca —» CaO — Ca(OH), — Ca(NO3z)2 — CaCO; — Ca(HCOz), — CO2

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

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

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

10. Hantmcath Bce BO3MOJKHBIC YpaBHEHHUS peakiuii (HO HE MEHEee TpeX), C MOMOIIBI0 KOTOPBIX
MOYHO MOJy4YHTh Xjtopu sxenesa (111).
11. HantmcaTh BO3MOKHBIE YPaBHEHUS PEaKIUil My CIEAYIOIMIMMHU BEIIECTBAMH: XJIOpU Oapus,
nutpat ceuHna (1), cynedar HaTpus, TuaApPOKCHU]T KaTHsl, UOAU] KaHsl.
12. CoctaBuTh ypaBHEHHS PEAKIHH, C MOMOIIBIO KOTOPHIX MOXKHO OCYHIECTBUTH CIIEIYIOIIHE
MIpeBpaIeHUs:
Cu — CuSOs — Cu(©OH), —» CuO — CuClz — Cu

DJIeKTpOHHbIe GOpMYJIbI AaTOMOB

1. CocraBuTh »3NEKTpOHHBIE (OPMYJIBI aTOMOB cepbl, He3uss MU KoOambTa. M300pa3uth
pacnpe/iesieHre 3JIEKTPOHOB [0 OpOUTAIISIM.

2. CocTaBUTh OJJIEKTPOHHbIE (OPMYJIBI aTOMOB yrieposaa, Opoma u Meau. M3o0pasuthb
pacnpeziesieHre 3JIEKTPOHOB [0 OpOUTAIISIM.

3. CocTaBUTh >JIEKTPOHHbIE (DOPMYJBI aTOMOB MarHus, Mbllbika U MonuOaeHa. V3o00pa3uThb
pacnpeziesieHre 3JIEKTPOHOB [0 OpOUTAIISIM.

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

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

XHMHYECKOe YIpakKHEHHE 110 TEME «KoMmiekcHblIe cOeIMHEHU

1. (NHa)2 [Pt(OH)2Cl4] , [Cr(NHz3)2(H20)2 Br2] Br, Kz[HgCls] , [Co(NH3)3(H20)2(CN)]Br,
Ba[Cr(NH3)2(SCN)s]2, [Cu(NH3)2(H20)2] Br2, Ca[ZrFs], [Co(NHz3)sBr]SOa

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

2. CocraButbh (hopMyIbl clieayronux coequnennii: rekcadgroposananat (I11) ammonwms, Gpomua
opomorunpokcorerpaammuaxpoma  (lll),  Terparmmpokcoaypar  (Ill)  kamms,  HUTpar
muxnoporerpaammunaxpoma (1), rexcanurpopomar (I11) Harpus, nentaxmopoakBapyrenar (I11)
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HaTpus, Opomu HUTpoxsIopodpomorpuammuHILiatuael (1V), ruapokcua rekcaammuuaukens (11).

10.

11.

12.

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

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

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

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

Kakoii o6bem 15 % pacTtBopa cepHOi KUCIOTHI (IIOTHOCTH pacTtBopa 1,12 r/mi) Heobxonum
U1 OCaKJI€HUSI HOHOB Oapusi, coaepxkamuxcs B 50 M 0,25 H. pacTBopa xiopuaa 6apus?
Breruncnuth Maccy ocanka, monydeHHoro mnpu ciuBanuu 120 mi 0,1 H. pacTBopa cynb(ara
xenesza (111) u 60 ma 0,05 M pactBopa GpochopHON KUCITOTHI.

Kakyro peakmuio umeer pacTBOp, ModydeHHbI mpu ciuBanuu 50 ma 15 % pactBopa
rugpokcuaa kKamus (mwiotHocts 1,15 r/mm) m 50 mum 0,5 M pactBopa a30THOH KHCIIOTHI
(mmotHocTh 1.1 r/™Mit). Beruncauts Maccy 00pa3oBaBIICIiCS COMH.

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

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

Boruucnute maccy 10 % pactBopa ammHuaka, HEOOXOAMMOTO Ul OCaXJIEHUS BCEX HOHOB
anmoMuHus, coaepxkamuxcs B 50 M 0,2 H. pacTBopa cynbdara alTtOMUHHUSL.

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

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

XHuMHYECKOe YIpaKHEHHE 110 TEME «Peakuuu HOHHOT O o0MeHay

CocTaBUTh BCE BO3MOXKHBIE YpaBHEHHS peaklUUil B MOJEKYJISIPHOW UM HOHHOM (hopme Mexnay
CIIEYIOIMMHY BeIlleCTBaMU: HUTPAT aMMOHMS, TUApOKcU Kanus, cynbdar menu (1), cepnas
KHCJIOTA.

CocTaBUTh BCE BO3MOXKHBIE YpPaBHEHHsI peakluil B MOJEKYJISIPHOW M HMOHHOUN (opme Mexay
CIIEAYIOIIMMHU BELIECTBAMU: KapOOHAT HATPHs, a30THAS KUCIIOTA, XJIOPHU] KaJbIUs, THIPOKCHUL
Oapwus.

CocTaBuTh BCe BO3MOXKHBIE YpaBHEHMs PEakLUi B MOJEKYJISPHOM W MOHHOH (opme Mexay
CIIEYIOIMMHU BEUIECTBAMH: XJIOPUJ aJOMUHUS, HUTpAT cepedpa, KapOoOHAT HATpusi, cepHas
KHCJIO0Ta, OpOMHUJ KaJIusl.

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

Xumuyeckoe ynpakHenue 1o reme «l'maposms coJiein»

CocTaBuTh ypaBHEHUS pEakIMil THIpOIHM3a B MOHHOW M MOJIEKYISPHON (OpMe CIETyIOLTHX
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coneii: xjopun kobaneta (ll), cunmukar kamust, HUTpaT IUTHA. YKa3aTh pH cpenasl B BOAHBIX
pacTBOpax 3THX COJIEH.
. CocTaBuTh ypaBHEHHS pEaKIUil THIPOIH3a B MOHHOW M MOJEKYISpHOU (opMe CIeTyIOIuX
cojel: moaua ammoHus, (ocdar kamus, xjgopua Oapus. Ykazate pH cpeabl B BOAHBIX
pacTBOpax 3TUX COJIEH.

. CocraBuTh ypaBHEHHS peaklMil THAPOJIM3a B MOHHOW M MOJEKYJISpHOU (hopMe CielyroIMX
coJIeli: Cynb(UT Kaius, aleTaT aMMOHUS, HUTPAT IIMHKA, MOAW] Kanus. Yka3atb pH cpens! B
BOJIHBIX PAaCTBOPAX ITHX COJICH.

Onpeneﬂenne CTEeIICHU OKHUCJ/ICHHUA IJIEMEHTOB

Fe3(PO4)2, KCIOs, NazB4O7 , Pb(NO2)2, K2Cr.07.
NH4Cl, NaMnO7, Ca(NOs). , FePOs, Bi2(SO04)s3.
(NH4)2CO3z, H20., CaH, NaS:03, KzCrOs.
HCIO4, NalOs, NaxSiOsz, AI(NOsz)3, Mg2P207.
KIO3, Mn207, NaS203, Cr(NOs)s;, KaP207.

onoop xko3ppuumnentoB B OBP meronom monypeaxknumii

Cl2 + B, + KOH — KCI + KBrOs + H20

KMnOs + NO + HxSOs — MnSOs + NO2 + KzSOs + H20

Cr,03 + NaNOs + KOH — K2CrOs4 + NaNO; + H20

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

S + KOH — KiSO3 + KS + H0O

K2Cr207 + FeSOs4 + H2SOs — Crz(SOs4)3 + Fez(SOs)s + KoSOs4 + H20
Ca + HNOs — Ca(NOs3)2 + N2O + H20

KMnOs; + Nal + KOH — I, + KoMnOs + NaOH
Mg + HNOs: —  Mg(NO3)> + NHs OH + H20

KMnOs + KNO;+ KOH — KNOs3 + KoMnOs + H20

Pemenue 3ajJa4v 1mo TemMe «XHMHA 2JIEMEHTOBY

1. Kakoit 00bem Bogopoaa (Iipu H.y.) BBIACIUTCS NMPU JIEHCTBUU Ha aTlOMUHUN Maccoil 32,4
I' pacTBOpa ruIpokcuaa kamus oobemom 200 M1 ¢ MaccoBoit foseit runpokena kamus 30%
M INIOTHOCTEIO 1,29 r/Mi?

2. Ilpu neiicTBuu U30bITKa CONMSTHON KUCIOTH Ha KapOOHAT Kanblus Maccoi 25 T nmonyumnu 10
T yriekucioro ra3za. OnpeenuTh BbIXOA MPOIYKTa PeaKiuu.

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

4. Beruucnautb Maccebl 3% pacTBopa NepoKcHia BOAOPOIA U KPUCTAIIIMYECKOIO IEpMaHraHaTa
KaJMsl, KOTOpble HEOOXOJUMO B35Th Ul MOMy4eHUs 5 1 kuciaopoaa (mpu H.y.). Peakuus
IIPOTEKAET B CEPHOKUCIION Cpenie.

5. TloaxkucneHHBIN CEepHOM KHCIOTOW pacTBOp, coxepxkammii 0,5 T mepmaHraHaTa Kayws,
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10.

11.

12.

13.

14.

15.

16.

el AN

~

10.
11.

12.

13.

oOecuBeTUIICS MPH MPOMYCKAaHUHU B HETO CEPOBOJIOPOJIA, MOYYEHHOTO U3 Cyb(ua xene3a
(1) u conmsHOM KHUCIOTHL. Bhrunciuts Maccy 3arpaueHHOro cynbduaa xenesa (1)

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

15 r cepol cmemanu ¢ 20 r amomunuda. Ilonmydyennas cmech Harpera. Kakue BeriecTtBa
HaXOJATCs B cMecu nocie peakuun? KakoBa Macca mojy4yeHHOTO BelecTBa?

Bobruucnmute  06vem 0,1 H. pacTBOpa THUAPOKCHIA HATpUs, HEOOXOIUMOTO  JUIS
HerTpanu3anuu opToGochopHor KUCIOTHI, moydeHHou u3 0,93 r dhocdara kanpuus, eciau
MPOJYKTOM PEaKIINH SBIIIeTCS TUApOodocdaT HaTpusl.

Ammuak o0vemMoM 7.84 1 (IpW H.y.) TOABEPIJIM KaTAIMTHYECKOMY OKHCICHHIO |
JAJIIbHEHUIIEMY OKHCIIEHHIO B a30THYIO KHMCIOTY. B pe3ynbpTaTe mony4dusiv pacTBOp Maccoi
200 r. BeluuciauTh MaccoByrO JOJI0 a30THOM KHMCIIOTHI B IOJYYEHHOM DPACTBOPE, CUMUTAS
Bbixoa HNO3 paBubim 40 %.

[Tpu pactBOopeHun cepebpa B U30bITKE KOHLIEHTPUPOBAHHOW CEPHON KHUCIIOTHI BBIACIUIICS
okcua cepsl (IV) oopemom 10 mit (H.y.). OnpenenuTs Maccy pacTBOPEHHOTO cepedpa.
Boerancoute o6vem 0,1 M pacTBopa amxpoMara Kanusi, KOTOpBIA MOTpedyeTcs ams
okucnenus 10 r nonuaa Kamus B CEpHOKUCIION cpeie.

Boerancnuts maccy nuHkoBoro kymopoca ZnSOs-7H20, KOTOpBI MOXHO HOMYyYUTh HpU
B3aMMOIecTBIM IMHKA ¢ 250 Mi1 25% pacTBopa cepHON KHCIOTHI INIOTHOCTHIO 1,16 T/MII.
O6pasern >xene3Hoii npoojoku maccor 0,52 r pactBoper B H2SO4 6e3 goctyma Bo3myxa.
Ha okwucnenue momy4eHHOTO pacTBopa cynbdarta xenesa (1) m3pacxomosano 42,5 mur 0,12
H. pacTBOpa MepMaHraHara Kajnusi. BEIYUCIUTh MAacCOBYIO JIOJIO Kelle3a B MPOBOJIOKE.
Kakoii 006vem (pu H.y.) okcuaa azora (IV) Beinenutcs, eciau 50 r cruiaBa, conepsxkariero 70
% wmenu u 30 % omnoBa, 00paboTaTh M3OBITKOM KOHIEHTPHUPOBAHHOTO PAacTBOpa a30THOMN
KHUCIJIOTBI?

Kakoit 06beM 2 M pacTBOpa ruipoKcHIa HaATpHs HaJ0 3aTpaTUTh i HelTpanuzauuu 200
r 3 % pactBOpa OOpHOW KUCIOTHI, €CITH MPOAYKTOM peakuuu siBisiercs: NazB4O7?

K BonHOMY pacTBOpY, coaepxamiemy xiopua xpoma (111) maccoii 3,17 r, mpunwium pacTsop,
comepxammii cynbpua kamus maccoi 3,85 1. Kakoe BemecTBO BhIManeT B OCAAO0K?
OnpenenuTb Maccy ocajka.

TemaTnka pedeparon

OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYeCcKoro cTpoeHust A.M. bytieposa.

Tumbl XUMHYECKUX CBSI3€H B OPraHUUECKUX COCAMHEHUSX.

OCHOBHBIE TIPEJICTABIICHUS O MEXAHU3ME NMPOTEKAHUSI XUMUYECKUX PEAKLIUM.

AnKaHBl, TOMOJIOTUYECKHH Psii, HM30MEpHUs, HOMEHKJIATypa, CHOCOOBI TOJyYeHHUS |
XMMHYECKHE CBOMCTBA.

AJKEeHBI, TOMOJIOTUYECKHH Ppsii, HM30MEpHUs, HOMEHKJIATypa, CHOCOOBI TOJyYeHUS |
XMMHYECKHE CBOMCTBA.

AJKWHBI, TOMOJIOTUYECKHH psJl, WU30MEpHUs, HOMEHKJIATypa, CHOCOOBI TIOJYYCHHS |
XMMHYECKHE CBOWMCTBA.

AJKaueHbl, N30MepHs, HOMEHKJIATypa, CIIOCOOBI MOTYyYEHUSI U XUMUYECKHUE CBOWCTBA.
ApoMaTudeckue YrieBOJOPOAbl, HOMEHKJIATypa, HW30MEpHs, CIOcOObl TONyYeHUs U
XUMHYECKHE CBOMCTBA.

CnupTsl, U30Mepus, HOMEHKIIATypa, CIIOCOOBI MOJIYUYCHUS U XUMHUYECKHUE CBOICTBA.
®deHoutbl, N30MEpHs, HOMEHKJIATypa, CIIOCOOBI TTOTYIEHUSI 1 XUMHUYECKHUE CBOMCTBA.
Anpaeruaipl U KETOHBI, M30MEpHUsSl, HOMEHKIATypa, CIIOCOOBI TMOJYYCHUS W XHUMHUYECKUE
CBOMCTBA.

KapOoHOBBIE KHCIOTHI, H30MEpHs, HOMEHKIIATypa, CIOCOOBI MOTYYCHHUS M XUMUYECKUE
CBOMCTBA.

CrnosxxHble 3(pHUPBLU KUPHI, HOMEHKIATYPa, CIIOCOOBI MOJYYCHUS U XUMUYECKHE CBONCTBA.
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Mpna.

14. VYrneBopsl, knaccudukaiys, HOMEHKJIATypa, CITIOCOOBI TIOJIYYCHHS 1 XUMHYECKHE CBOMCTRA.
15. Amunbl, ©30MepHsi, HOMEHKJIATYpPa, CIIOCOOBI MOJIYYSHHUSI U XUMUYECKUE CBOMCTBRA.
16. AMUHOKHCIIOTBI, ©30MEPHsI, HOMEHKJIATypa, CIIOCOOBI MOJYyUYEHUS U XUMUYECKHE CBOMCTBA.
IIpupoaHbIE aMUHOKHUCIIOTHI. benku.
17. BBICOKOMOJIEKYJISIpHBIE COCAMHEHUS, KIacCHU(pUKAIUs, CIOCOOBI IOJYYEHUsS, CTPOEHHUE
MOJIEKYJI, CBOMCTBA.

1. Pedepar cOOTBETCTBYET MNpPEIOKEHHOW TeMe, MMEET BCTYIJICHHE, OCHOBHYIO 4acTb WU

Kpurepun ¢popmupoBanusi oueHOK Npu npeacrabjiennu pegepara

3akmoueHue — 3 0.

2. Tema packpbiTa TOJHOCTHIO, CTYIEHT MPOACMOHCTPUPOBAI CIIOCOOHOCTh AHAIU3HPOBATH

pa3HbIe TOYKH 3peHus — 3 0.

3. CooOmienne caenaHo ¢ COONMIOACHHEM HOPM COBPEMEHHOTO PYCCKOTO JIMTEPATypHOTO

SI3bIKA U C TIPEJICTABIICHUEM MPE3eHTAUU — 3 0.
MaxkcuManbHOe KonuuecTBo 6aio — 9.

Ouenounbli auct pedepara

Cxema onennBanus pedepara

Onenka,
0aJLI

Onucanue

Bo BBegeHun uyeTko chopMynHpoBaH TE3UC, COOTBETCTBYIOIIUN TeMme
pedepara, BBIIIOIHEHA 33/1a4a 3aHHTEPECOBATh YU TATEIIS;

JIEJIEHNE TEKCTa HAa BBEJICHUE, OCHOBHYIO YaCTh U 3aKJIFOYEHHUE.

B ocHOBHOI "acTH:

JIOTUYHO, CBSA3HO U MOJIHO JOKa3bIBA€TCsI BBIABUHYTHIN TE3UC;

3aKJIFOYEHUE COJEP/KHUT BBIBOJBI, JIOTUYHO BBITEKAIOIINE W3 COJEPHKAHUSI
OCHOBHOI 4acCTH;

JUISL BBIPAKEHUSI CBOMX MBICIIEH HE MOJIB3YETCS YNPOLIEHHO-IIPUMUTUBHBIM
SI3BIKOM

JIEMOHCTPHUPYET MOJIHOE TOHUMaHHE MPOOIEMBI;

MpeICTaBICHA TPE3EHTALUS K JOKIIAYy;

Bce TpeOOBaHMsl, MPEABSIBISEMBIE K 3a/IaHUI0, BHITIOJTHEHBI.

Bo BBegeHun uyeTko chOpMyNIHpOBaH TE3UC, COOTBETCTBYIOIIUN TeMe
pedepara, B U3BECTHOM Mepe BBITIOJIHEHA 3ajjaua 3aMHTEPECOBAaTh YNTATES,
B OCHOBHOM YaCTH JIOTUYHO, CBSI3HO, HO HEIOCTATOYHO IMOJHO JOKA3bIBACTCS
BBIJIBUHYTBIN TE3UC;

3aKJIFOYEHUE COJEP/KUT BBIBOJBI, JIOTUYHO BBITEKAOLINE U3 COIEPHKAHUS
OCHOBHOI YacCTH;

MpEJCTaBIICHA IPE3EHTALMS K JOKIIALY;

JUIS. BBIPQKEHHUSI CBOMX MBICIEH CTYIEHT HE TMOJb3YeTCs YHNPOUIEHHO-
MIPUMUTUBHBIM SI36IKOM.

45

Bo BBeaenuu Tesuc chopMyIupoBaH HEYETKO UITH HE BIIOJIHE COOTBETCTBYET
TEME BBICTYIUIEHUS;

B OCHOBHOM 4YacTH BBIJIBUHYTHI TE3MC JIOKA3bIBAETCA HEIOCTATOYHO
TOoTUYHO (YOeIUTENbHO) U MOCIIeIOBATEIHHO;

3aKJIFOYEHUE BBIBOJbI HE TIOJTHOCTBIO COOTBETCTBYIOT COAEPKAHHUIO
OCHOBHOI 4acTH;

MpeJCTaBieHa Mpe3eHTaluusl K JOKJIaAy, HO HMEIOTCS TpaMMaTHUYECKUE
OIIIMOKH,
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SI3BIK PaOOTHI B IIEJIOM HE COOTBETCTBYET YpoBHIO IV Kypca.

2-3 Bo BBenenun te3uc chopMynupoBaH HEYETKO WM HE BIIOJHE COOTBETCTBYET
Teme pedepara,

B OCHOBHOW 4YacTH BBIABHHYTBIM TE3HC JIOKAa3bIBAETCS HEIOCTATOYHO
JIOTUYHO (YOCIUTENIbHO) U TIOCIIEIOBATEIIBHO;

B 3aKJIOYCHUU BBIBOJBI HE TOJHOCTHIO COOTBETCTBYIOT COJEPIKAHUIO
OCHOBHOM YacTH;

SI3BIK PabOTHI B 11€JIOM HE COOTBETCTBYET ypoBHIO IV Kypca.

1 Bo BBeneHnn Te31uC OTCYTCTBYET UJIM HE COOTBETCTBYET TeMe pedepara;

B OCHOBHOU YacCTH HET JJOTUYHOTO TMOCIECIOBATEIILHOTO PACKPBITUS TEMBI,
BBIBOJIbI HE BBITEKAIOT U3 OCHOBHOM YacTH;

OTCYTCTBYET JIeJICHHE TeKCTa Ha BBEJICHNE, OCHOBHYIO YacTb U 3aKJII0UCHUE;
SI3BIK pa0OTHI MOKHO OLIEHUTH KaK «IIPUMHUTUBHBIN.

0 paboTa HammcaHa He 10 TEMCE,

B paboTe oauH ab3all u O60JbIIe T03aMMCTBOBAH U3 KAKOT0-TMO0 UCTOYHHKA.

Kputepun popmupoBaHus oeHOK NPU NPeACTABJIEHUN KOHCIIEKTOB
HJIM JIAa00PaTOPHBIX padoT

1. KOHCHEKT COOTBETCTBYET MPEIUIOKCHHOW TeMe, UMEET BCTYIUICHHE, OCHOBHYIO YacTh U
3aKJIFOYCHHUE; B JIA0OPATOPHOU padoTe MpeACTaBICHBI Ieb PaboThl, €¢ X0/ ¢ ONMUCAHHEM
IKCIIEPUMEHTAJILHOM PabOThI, ClIeaHbl BBIBOIBI 110 padboTe — 2 0.

2. Tema packphiTa IMOJHOCTBIO, CTYICHT MPOJEMOHCTPHUPOBAI CIIOCOOHOCTh aHAIM3HPOBATH
pa3Hble  TPEICTaBICHHBIE  PE3YNbTAaThl  TEOPETHYECKHMX M OAKCIEPUMEHTATbHBIX
I/ICCJ'IG)IOBaHI/II\/JI, HpaBI/IJ'II)HO BBITIOJTHCHBI BCC pacquLI n HpI/IBe)ICHI)I ypaBHeHm{ peaKuMﬁ,
JlaHa MOJIHAS XapaKTePUCTHKA TOTYyYCHHBIX XUMUYECKIX COeTMHEHUH — 2 0.
MakcuManbrHOe KOIUIECTBO 0alioB — 4.

8. OueHouHbIe cpeacTBa A TEKYILIEro KOHTPOJISI YCIIEBAeMOCTH, IPOMEKYTOYH O
aTTecTallMy 110 UTOTaM OCBOEHMS 1M CHHMIIJIMHbI

Tekymuii KOHTPOJIb 3HAaHWM MPOBOJUTCS IIYTEM OLEHKH BBIIIOJHEHUS 3aJaHuil K
MPAKTUYECKHUM H JTa0OpaTOpPHBIM 3aHSTHUSIM, a TakK€ YCTHBIX OTBETOB, pEIICHHs 3a/ad,
BBITIOJTHEHUS] XUMHYECKUX YIPAXKHEHUH, POBEPKU 0(HOPMIICHHS JIa0OPaTOPHBIX paboT.

8.1. Meroauka popmupoBaHus pe3yJIbTHPYIOLIEH OLEHKH

MuHuManbHOe KOJIMYECTBO OalljIoB, KOTOPOE CTYAEHT MOXKET HabpaTh B XOJ€ HM3y4YEHHS
Kypca JAJs TMOJydeHHUs 3aueTa U dK3aMeHa, — 56; MmakcumanbHoe — 100. bamibl ckiiagpiBatoTcst U3
CIIEYIOIIMX TOKa3aTesiel: 3a peryispHble BBICTYIJICHHUS U paboTy Ha J1a0OpaTOPHBIX 3aHATUAX U
BBINOJIHEHUE CAMOCTOSITENIbHON paboThl — /10 25 6ayuIoB 3a KaKIbli pyOexk; 3a TECTUPOBAHUE — JI0
25 0a/mIoB Ha KaXI0M pyOeKHOW KOHTPOIBHOM, 10 SO 6a/UTOB HA YCTHOM OTBETE.

BAJIVYIBHASA CTPYKTYPA OHEHKHA

Mum. Makec.

dopmMa KOHTPOJIA KO0JI-BO KO0JI-BO

0aJI10B 0aJI10B
Texywjaa oyenka CTyfeHTa B TEUEHHE 1-8 HeleIu COCTOUT U3: 0 25
o Padomut na neKyuax 0 4
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e Bwinonnenus 3adanuit na 1a60pamopHbIX U RPAKMUYUECKUX 0 9
3AHAMUAX
e Boinonnenus oomawinux 3a0anuil 0 6
o  CamocmoamenvbHuix padbom 0 6
1-a pybexcnan ammecmanusn 0 25
Texkywan ouenka ctyieHTa B TeueHue 9-17 Heneaum cOCTOUT U3: 0 25
o Padomul na neKyuax 0 4
e Buinonnenus 3a0anuil Ha 1a60pamMoOPHBIX U RPAKMUYECKUX 0 8
3AHAMUAX
e Boinonnenus oomawinux 3a0anuil 0 4
e Boinoanenus u 3awumel pehepama 0 9
2-5 pybesicnas ammecmauus 0 o5
Hmozo 0 100
MHACIIOPT
(OH/1a OIICHOYHBIX CPEJICTB MO TUCITUTUINHE
«XHMHSD)
Ne | KonTposupyembie TeMbl (pa3iebl) Kon HaumenoBanue
JMCIUILINHBI KOHTPOJINPYeMOii OLIEHOYHOI0
KOMIIETEHIIHH cpecTBa
O6man xumus
1. | Tema 1. OIIK-2 Co6, K, YO, P3, BY,
OcHoOBHbBIE 3aKOHBI U MOHSTHS TK, 3
XHUMHUH
2. | Tema 2. OIIK-2 Co, K, YO, P3, BY,
OKBHUBAJICHT BellleCTBa TK, D
3. | Tema 3. OIIK-2 Co, K, YO, P3, BY,
CTtpoeHue aToma TK, D
4. | Tema 4. OIIK-2 Co, K, YO, P3, BY,
KBaHTOBBIE YHC/1A M DJIEKTPOHHbIE TK, D
CTPYKTYpPHI aTOMOB
5. | Tema 5. OIIK-2 Co6, K, YO, P3, BY,
IHepuoguyeckui 3aKO0H " TK, 2
JJIEKTPOHHAsI CTPYKTypa aTOMOB
6. | Tema 6. OIIK-2 Co, K, YO, P3, BY,
XuMHYeCKasi CBfI3b M CTPOEHHE TK, D
MOJIEKYJI
7. | Tema 7. OIIK-2 Co, K, YO, P3, BY,
KoMmniiekcHble coeTnHEHUs TK, D
8. | Tema 8. OIIK-2 Co, K, YO, P3, BY,
OcHOBBI XUMHUYECKO TK, 2
TEePMOJIMHAMHKH
9. | Tema 9. OIIK-2 Co, K, YO, P3, BY,
CxopocTh XMUMHYECKOI peakuuu TK, D
10/ Tema 10. OIIK-2 Co, K, YO, P3, BY,
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XumMnyeckoe PABHOBECHUE U €I'0

TK, D

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

CMelleHne

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

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

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

14, Tema 14. OIIK-2 C6, K, YO, P3, BY,
DJIeKTPOIHbIE OTEHIHAJIbI. TK, 2
I'asbBaHM4YeCKHI DJIEMEHT.

15, Tema 15. OIIK-2 C6, K, YO, P3, BY,
OKHCINTEIBHO- TK, D
BOCCTAHOBHMTEJ/bHbIEC PEaAKLIMH.

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

TK, D

Heopranuueckas u

OpraHn4eCKass XuMmns

OcCHOBHBIE KJIACCHI OPraHMYeCKHX
coeIMHEeHH.

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

18, Tema 2. OIIK-2 C6, K, YO, P3, BY,
OO0mas xXapaKkTepucTUKA U CBOICTBA TK, 2
S-3J1eMEHTOB-MeTAJVIOB

19/ Tema 3. OIIK-2 Co, K, YO, P3, BY,
O01mas xapakTepucTUKa U CBOMCTBA TK, D
d-a;1emMeHTOB.
d-Daementsl I, 11, 111 n 1V rpynm.

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

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

I'ajiorensl, KHCJI0poO, cepa.

22| Tema 6. OIlIK-2 C6, K, YO, P3, BY,
OO0mas xapakTepucTHKa p- TK, D
3JIEMEHTOB V rpynmsl.

A3ot u docdop.

23] Tema 7. OIIK-2 Co, K, YO, P3, BY,
OO0was xapakTepuCcTHKA p- TK, D
3aemenToB |11 - IV rpynn. bop,

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

TK, D

dopmMa OIEHOYHOT0 CpeAcTBAa:

cobecenoBanue CO; pemenue 3amau P3,
komnberoTepHoe TK; sx3amen 2.

npoBepka KoHcmekToB K, ycTtHbIl ompoc YO,

BBIIIOJIHECHUE yIpakHeHUd BY,

TECTUPOBAHUE
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8.2. TunoBble 321aHUS OLIEHOYHBIX CPEACTB
8.2.1. JlabopaTopHble M IPaKTHYECKUE 3aHATHS
Kpurepun popmupoBaHus olleHOK

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

[lenpto 71a0OPAaTOPHBIX M MPAKTUYECKUX 3aHATHUH [UIsI CTYJEHTOB, MNPUCTYMAOMIMX K
W3YYCHHIO Kypca, SIBIISETCS:

1) 3HaKOMCTBO ¢ 0A30BBIMHU TOHITUSAMH KypCa;

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

3) BbIpabOTKAa YMCHHS CaMOCTOSITCIBHO W KPUTHUCCKH IOAXOJUTH K H3y4aeMOMY
MaTepuany;

4) (opMHpOBaHHE HABBIKOB YCTHOTO BBICTYIJICHHS U YIaCTHS B TUCKYCCHSAX;

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

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

7) dbopMupoBaHHe HaBBIKOB pPabOThl ¢ (DU3HKO-XUMHYECKHMH pHOOpaMH H
YCTaHOBKAMH;

8) dopmupoBaHMe  HaBBIKOB  O0OpabOTKM  pPE3yJabTaTOB  JIKCIEPUMEHTA |
(hopMyIIMPOBAHUS TPAKTUICCKIX BHIBOJIOB.

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

TEMA Ne 1: Th n npaBunJia padoTbl B XUMH4€CKOi1 1adopaTopun.
ITocyna, o6opyroBanue, peakTHBBI
(;1abopaTOopHO-TIPAaKTUUECKOE 3aHATHE, 2 yaca)

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

Jlis u3ydeHus: AUCHUILTUHBI HeOOXOMMO OMPEAETUTh UCXOIHBIH YPOBEHb TEOPETUUECKUX
3HaHUU CTYJEHTOB U UX IPAKTUYECKHE HABBIKM — YMEHHUE PEIIaTh 3a1a4N U COCTABIATh YPABHEHUS
peakuuit. [Ipumep 3ananus:

1. Bsrumcnute mMaccy coiid, MOJYYSHHOW MU CIMBAHUU pacTBopa, coaepxkamiero 1 r KOH, ¢
pactBopoM, coaepkanuM | T a3oTHOM kucioThl. Kakas cpema OyzmeTr B pacTBope IocCie
peakuuun?

2. OcyriecTBUTe IPEBPAIICHHS:

N2 — NHs — (NH4)2SOs — NH4Cl — NHz — NHsNOsz — N20

3. HammmuTe BO3MOXHBIC YpaBHEHHUS PEaKIMA MEXTY CICAYIONUMHU BEIICCTBAMHU: XJIOPH/T
ATIOMHUHHS, HUTPAT cepedpa, THAPOKCHUI HATPUS, CEpHAast KHCIIOTa, OpOMHUT Kausl.

4. Hcnonw3ysh METOA 3JIEKTPOHHOTO OanaHca, mogoepute KOd(P(GUIMEHTH B OKHCIUTEIHLHO-
BOCCTAaHOBUTEIILHOW PEAKLIUH:

KMnOs + H2S + HSO4 — MnSOs + S + KySOs + H2O
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TEMA Ne 2: OcHOBHBIE KJIAaCChl XUMHYECKHX COCANHECHUI:
OKCH/IbI, KHCJIOThI, OCHOBAHHS, COJIN
(;1aboparopHoe 3aHsTHE, 2 Yaca)

Iean 3ansaTHusa:
PaccMmoTpeTh kiaccudukaiyoo, crocoObl MONTYYCHUSI U XMMUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKHX COCAMHEHUH. BrimoaauTs 1aboparopuyro paboTy u opopMuTh ee
B TE€TpaJH JIJIs TaOOPaTOPHO-MPAKTUIECKUX padoT.
Jlad. padora Ne 1. OcHOBHBIE KJIaCChI XMMHUYECKHX COCAMHEHUMN: OKCHUbI, KUCIOTHI,
OCHOBaHMS, COJIH.

Bomnpocel 1u1st 00cy:KRaeHus:

CoBpeMeHHas HOMEHKJIaTypa HEOPraHUYECKUX COeAMHEHUH.

Oxcuppl: kiaccupukanys, nojaydyeHue, pusndyeckre 1 XMMHUUECKHUe CBOMCTBA.
Kucnotsl: knaccudukanys, nojaydeHue, GU3snuecKue 1 XMMUYeCKUe CBOMUCTBA.
OcHoBaHMsl: KJIAacCH(PUKANMA, TOJIY4YeHHE, (PHU3HMUECKHEe H XUMHYECKHE
CBOMCTBA.

5. Comu: knmaccudukanus, (GU3MUECKUEe W XHUMHUYECKHE CBOicTBa, 10 cmocoOoB
MOJIy4YEHUS COJIEH.

PonNbdRE

BbINoIHUTH yHIpasKHEHHs
1. HamucaTth Bce BO3MOKHbIE ypaBHEHUS peakluil (HO HE MEHEE TPEX), C MOMOIIbI0 KOTOPbIX
MO>KHO HOJYYUTh UOJH]T KaJIHUS.
2. Hammcate BO3MOXHBIC ypaBHEHHs PEaKIUH MEXIY CISIYIOIIUMH BEHIECTBAMH: XJIOPH]
KaJIbIMs, HUTpAT cepedpa, cyabdaT Meau, THIPOKCH T Kalus, MO KaJus.
3. CocTaBHUTh ypaBHEHHs PEaKIfii, C TOMOIIBIO KOTOPHIX MOKHO OCYIIECTBUTH CIICAYIOIINE
MIpeBpaIleHUs:
Ca —» Ca0O — CalOH), — Ca(NO3), — CaCO3; — Ca(HCO3), —
CO;
P — P20s — H3POs — Ca3(POs)2 — Ca (H2POus):2
Fe — FeCls — Fe(OH); — Fe:0s — Fe — FeCl, — FeS
Cu — CuSOs — Cu(OH), —» CuO0O — CuClz — Cu

TEMA Ne 3: PactBopbl. Crioco0bl BbIpasKeHUsI KOHIEHTPAIUU PACTBOPOB
(;raboparopHoe 3aHsTHE, 2 Yaca)
Iean 3ansaTHA:
PaccmoTpeTh crocoObl BhIpaykeHUsI KOHIIEHTPAIIUN PAacTBOPOB, BBIMOJIHUTE JIa0OPATOPHYIO
paboty 1 opopMHUTH €€ B TETpaIu.
JIa0. pabora Ne 2. PactBopsl. [IpuroroBnenne pacTBOPOB 3aJaHHON KOHIEHTPALUH.

Bonpocsl 1151 00cy:RI1eHUs:

MaccoBas 10J11 paCTBOPEHHOI'O BELIECTBA B PaCTBOPE.

MounsipHast KOHLIEHTpALYSL.

MOJ’ISIpHaSI KOHICHTpAMs S5KBUBAJICHTA BCUICCTBA UJIM HOPMAJIbHAasA KOHICHTPAIU.
MousiibHast KOHIEHTPALKSL.

MoubHas 107151 paCTBOPEHHOT'O BEILIECTBA U PACTBOPUTEIIA.

Tutp pactBopa.

OObemHas 10151 pACTBOPEHHOTO BEIIECTBA B paCTBOPE.

Nooohk~owhE
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Pemurs 3axauu:
1. Beruucoute wmaccy kpuctawtoruapata NaxSOsz-10H.O wu  Boabsl, HeoOXomumble IS
npurotoBieHus 40 r pactBopa conu ¢ MmaccoBoit noserr NaxSO4 12 %.
2. B 1 n pacrtBopa comepxurcs 10,6 r kapOonata HaTpus. Paccuutarh MOJSpHYIO
KOHIICHTPALIUIO U MOJISIPHYIO KOHIIEHTPAIMIO SKBUBAJICHTa pacTBOpa.
3. Jlus mpurotoBiieHUs pacTBopa B3sutk 5,6 T rumpokcuaa kamus u 500 r Bogsl. Berauciauts
MacCOBYIO JIOJIFO THUJIPOKCHJA Kajusi B PAaCTBOPE U MOJSIPHYIO KOHIIEHTPALMIO PacTBOpa,
€CJIM TUIOTHOCTH pacTtBopa 1,12 r/mi.
Brruucnuth Maccy cynbdara muHKa, conepxamerocs B 150 mn 0,05 M pactBopa.
Brraucnuth Maccy rugpokcuaa 6apusi, coaepskamerocs B 80 i 0,2 H. pacTBopa.

ok~

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

PaccMoTpeTs TEOpHIO BIEKTPOJUTHUECKOM JUCCOLMALMU PEaKIUM HOHHOIO OOMEHa,
COCTaBUTh ypaBHEHHUs pEaKIUil B HMOHHOM W MOJEKYJISIpHOW (opme, BBINOIHUTH
n1abopaTopHyIo paboTy U 0QOPMHUTH €€ B TCTPAIH.

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

Bonpocs! 1u1s1 06cyxeHus:

DNEKTPOIUTHI U HEITEKTPOJIUTHI.

OCHOBBI TEOPHUH IIEKTPOIUTUYECKON Tucconnanuu AppeHuyca.
MexaHu3M npoueccoB AUCCOUHUALMH MOJIEKYIT 3JIEKTPOJIUTOB.
Xumuueckas teopus pactsopos [I. M. Menzeneesa.

HoH runpokconus.

Jlcconmanus KUciuoT, OCHOBAaHUM U COJIEN B BOJHBIX PaCTBOPAX.
CreneHp AMCCOIUAIINH.

CunbHble U crabble AIEeKTPOIHUTHI.

Peakiiun noHHOro oOMeHa.

©CoNo~wWNE

BhInoiHUTH ynpaKHeHus:

1. CocraBuTh Bce BO3MOKHBIE YPaBHEHHs peaklii B MOJICKYISPHOW U MOHHOU dopme
MEXy CIEAYIOIUMH BEIIeCTBAMHU: HUTPAT aMMOHUS, TUIPOKCHUI Kayius, Cyiabdar
menu (Il), cepnas kucnora.

2. CocraBHTh BCe BO3MOXKHBIC YpaBHEHUS PEaKIMA B MOJICKYJISIPHOW W MOHHOH (opMme
MEXIy CJIEeIYIONIMMH BeIIeCTBaMH: KapOOHAT HATpHsl, a30THAs KHUCJIOTA, XJIOPHI
KaJIBIIHS, TUIPOKCH Oapusi.

3. CocraBHUTh BCE BO3MOXHbBIC YPAaBHEHHUS PEAKIM B MOJEKYISIPHOU U MOHHOU (hopme
MEXIy CIACAYIOIMHMMH BEIIECTBAMU: XJIOPHU aTIOMHUHHS, HUTpAT cepedpa, kapOoHaT
HATpUs, CEPHAS KUCIIOTa, OPOMUJI KaJusl.

Pemmnrs 3ana4m:

1. Beoluncnute Maccy ocaaka, KOTopblii oOpasyercs mpu cmemenud 50 ma 0,1 M
pactBopa HuTpara cBuHma (II) u 30 M 15% pactBopa cepHOIl KUCIOTHI MIOTHOCTHIO
1,12 r/mi.

2. Kakoit o6bem 0,2 M pacTBOpa rHApOKCHIa KaJlusi HEOOXOIUM JJISl OCAXKICHHS BCEX
HOHOB MeJH, coaepxamntuxcs B 75 mi 0,15 H. pactBopa nHutpaTta meau (11)?

3. Kakoit 00bem raza Beyienures npu cauBanuu 60 mu 15% pactBopa kapOboHaTa Kamus
(rutotHOCTH pactBopa 1,1 r/mur) u 45 M 0,2 H. pacTBOpa CEpHON KUCIIOTHI?
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TEMA Ne 5: KoMILJIeKCHBIE COeTHHEHHS
(;taboparopHoe 3aHsATHE, 2 Yaca)

Iean 3ansaTHusa:

PaccMOTpeTh COBpPEMEHHYIO TEOpPUIO CTPOCHHSI KOMIUIEKCHBIX COEIUHEHHM, THUIBI U
Homenkiatypy KC, nucconmanuio KC B BOJHBIX pacTBOpax, BBITOJHHUTH JIA0OPATOPHYIO
paboty u opOpMUTE €€ B TETPaIH.

JIad. padora Ne 4. KoMIuieKCHbIE COEJTUHEHMS], [T0JIy4EHHUE U CBOMCTBA.
Bomnpocsl 1u1st 00cy:K1eHus:

NGO~ wWNE

CoBpeMeHHOE coziepKaHue MOHATUS «KoMILIeKCHbIe coeanHeHus» (KC).

Teopus cTpoeHMs KOMIUIEKCHBIX coequHeHul BepHepa.

JIeHTaTHOCTb JIMTaH/I0B U KOOPAMHAILIMOHHOE YHCIIO KOMIUIEKCOOOpa3oBaTels.
CrnocoGHOCTb aTOMOB Pa3JIMYHBIX IEMEHTOB K KOMIUIEKCOOOPa30BaHUIO.

OCHOBHBIE THUIIBI KOMIUIEKCHBIX COEIIMHEHUM.

HomMmeHnkitatypa KOMIUIEKCHBIX coeuHeHui. [Ipumepsl.

Huccounarnus KC B pactBopax. KoHcTaHThl 00pa3oBaHMs 1 HECTOMKOCTH KOMIUIEKCOB.
[Ipupona xummuueckoit cesa3u B KC. Meton BC npu onucanuu npupo/ipl XMAMUYECKON CBSA3H
B KC.

BbInoJaHuTh YupaKneHus:

1.

Hazsatb JaHHBIC KOMIIJICKCHBIC COCAMHCHUS, YKA3aTh KOMHJICKCOO6pa3OBaTeJH> " JIMraHabl,

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

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

Hanucarb BbIPAXXCHUC MJII KOHCTAHTHBI HECTOMKOCTH KOMILIEKCHOI'O MOHA.

2.

K [AuBrs], [Cr(NH3)s(H20)2] Brs, Ba[Cu(CN)3 (SCN)], Cuz[Fe(CN)e]

CocrtaBuTh (OPMYITBI CIEAYIONINX COCTUHEHHI:
rekcauuanodeppat (1) kanus,
cynbgat quxioporerpaammuaxpoma (111),
HHUTpPAT JUHUTPOXJIOPOTpHaMMUHILIATHHBI (1V),
rekcaxyiopopozar (I11) ammonus,

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

ean 3ansaTUSA:

N3y4uTh COCTOSIHME XMMMUYECKOTO PAaBHOBECHS M BIMSHHME NAapaMETPOB CHCTEMBbI Ha
CMeEIlleHNEe XMMHYECKOT0 PaBHOBECHS, BBIIIOJIHUTE J1a00paTOpHyI0 paboTy U 0pOPMUTH €€ B
TETpau.

JIa6. paGora Ne 5. Xwumuueckoe paBHOBecHME. BiusgHME KOHUEHTpAlMM BEIIECTB,
YYacTBYIOLIMX B PEAKIUH, TEMIIEPATYPBI U KUCIOTHOCTH CPEABI HA CMELIEHUE PAaBHOBECHS.

Bonpocs! nuis1 06cyxneHus:

NoookrwbdPE

AGpeaxin KaK KpUTEpHIi CAMOIIPOM3BONBHBIX TIPOIECCOB B HEM30IUPOBAHHBIX CHCTEMAX.
OObpaTtumble U HEOOpATHMbIEe XUMUYECKHE PEaKIIUU.

CocTosiHHE XMMHUYECKOTO PABHOBECHSI.

KoHcTaHThl paBHOBECHUS U 3aKOH JIEMCTBYIOIIUX Macc.

CBs3b KOHCTAHT PaBHOBECHUS C TEPMOJANHAMUUECKUMH (PYHKIIUSMH COCTOSIHUS CUCTEMBI.
YpaBHeHHE U30TEPMbI XUMUYECKOU PEAKIIUH.

Cmenienne xumuueckoro pasHoBecus: npunHuun Jle Illatense — bpayna. BausuHue
[IapaMeTPOB CUCTEMBI HAa CMEILEHNUE PABHOBECHS.
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BbINOJIHUTH yIPasKHEHUS

1. Hamwmmure YpaBHCHHA [JIsI KOHCTAHT PaBHOBECHA Kp u Kc, I KaXJ0ro Hus3
CJIEIYIONINX OOPaTUMBIX HPOIIECCOB:
2NO2y <« 2NOg +Oay; AH?>0
Ho@ + By <« 2HBry; AH°<0
Hypy + CuOw <« H20@ + Cum; AH®<0
Kak cMeCTUTCS paBHOBECHE NPH U3MEHEHHH T1APAMETPOB CHCTEMBI?
2. Hpe,Z[JIO>KI/ITe ONTUMAJIBHOEC HN3MCHCHHEC TEPMOIUMHAMHUYCCKUX IIapaMETpOB

(Temmneparypa,

KOHIOCHTpauus, ﬂaBHeHI/Ie) AJId YBEIIMYCHUS BbIXOJa IIPOAYKTOB pCaKIIUM:
2H Sy + 302 <« 2SO + 2H0@y; AH® < O;
2NH3n Nowy + 3Hh; AH® > 0.

TEMA Ne 7: Peaknum rugapoJinsa coseil. Onpenenenne peanunnsl pH B pacTBopax coueit

(;1aboparopHoe 3aHsTHE, 2 Yaca)

Ieab 3ansaTHA:

W3yunth peaknuyd oOpaTUMOrOo M HEOOPATUMOTO THAPOJIH3A COJICH, COCTABUTH ypaBHEHUS

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

1 0(hOpPMUTH €€ B TeTPaIH.

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

Bonpocsl 1151 00cy:K1eHus:

1.
2.

7.
8.

Uto Ha3bIBaeTCsA THAPOIUZOM?

[TpuBenuTe mpUMEpHl CONEH, KOTOPHIE IMOJBEPTarOTCs THAPOIHN3Y, M COJIeH, KOTOphIe HE
noJiBepraroTcs rujiponusy. OObSICHUTE ITH MPOLECCHI.

[Touemy pacTBOp XJOpHIa ATIOMUHHS OKPAIIUBACTCS B KPACHBIM LBET MPHU JT00aBICHUU
nakMyca?

Kakue w3 mepeumcneHHBIX coyieli moasepraroTcs ruaponusy: NaxSOsz, KoCOs, NaBr,
Co0S0g4, LINOs. [Jats 00BsICHEHHE.

KakoBa peakiust cpeabl B pactBopax cieayromux comei: KaS, NaxSiOs, KI, ZnSOs,
NaCN, Alx(SO4)s. [lath 00bsicHEeHNE.

UTo mpoucXOOUT MpU CIMBaHUM pacTBOpoB cynb(ara xkene3a (III) m kapbonara kamus,
xnmopuaa xpoma (III) u cyneduaa kanus, HATpaTa aTIOMUHUS U cyiabhuTa Hatpus? Jlath
0O0BsICHEHHE.

[ToueMy IMHK B3aWMOJICUCTBYET C PACTBOPOM XJIOpH/A AIFOMUHUS C BhIIETICHHUEM ra3a’?
[Toyemy amoMuHUI B3aMOJIEHCTBYET C pacTBOpoM docdara HATPHS C BhIIeTIEHHEM ra3a?

BbINOTHUTE yNIpaKHEHUS:

1.

CocTaBuTh ypaBHEHUS PeaKUUi TUAPOIU3a B MOHHON U MOJIEKYIISIpHOU (hopMe CIEAYIOMNX
coneil: xnopun kobansta (I1), cunukar kanus, HUTpat TUTH. YKa3zath pH cpeasl B BOAHBIX
pacTBOpax TUX COJIEH.

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

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

TEMA Ne 8: OKHCIMTEIbHO-BOCCTAHOBUTEJbHbIE PeAKIIMU. DJIEKTPOAHbIE MOTEHIIHAJbI.

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

PaccMoTpeTh MOHSTHS «CTEMEeHb OKHUCIeHUus», «OBPy», BaxHeWmne OKUCIUTETN U
BoccTaHoBUTEeNMH, kiaccudukammio OBP u Merom HMOHHO-RIIEKTPOHHOTO OanaHca Mpu
pacCcTaHOBKE ko3 puImeHToB B OBP. O3HaKOMUTBHCS c METOJIUKOM
MOTEHIIMOMETPUYECKOr0 m3MepeHus pH cpensl, BBIMTOIHUTH JTabOpaTopHyr0 paboTy u
0hOPMHTH €€ B TETPAJIH.

JIab. padora Ne 7. OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE peakiiuu. MeTo mojiypeakiui.

Bomnpocel 1u1st 00cy:K1eHus:

=

ROONOOA~®

11.

12.

0.

CreneHb OKUCIEHHS U OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIVH.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE  CBOMCTBA  JIEMEHTOB UM UX COEAMHEHUH B
3aBUCMMOCTH OT UX MoyoxeHus B Ilepumonnueckoid cucrteMe 3IIEMEHTOB U CTENEHU
OKHCJICHUS JIEMEHTOB B COCINHECHHUSIX.

Baxneiiine okMCIUTENN U BOCCTAHOBUTEIH.

Krnaccudukanys okuciuTeabHO-BOCCTAHOBUTEIbHBIX PEAKLIUM.

DNEeKTpOAHBIEC TOTEHIUABI.

["anpBaHMYECKHUI IEMEHT U €r0 JIEKTPOABUKYIIAS CUJIA.

CranapTHBIN BOJIOPOIHBIN 3JIEKTPOA U €r0 IPUMEHEHHE.

CraHgapTHBIN IEKTPOAHBIN MOTEHIMA MeTalla.

DNEeKTPOXUMHUYECKUH Psi/i HAPSYKEHUN 3J1EMEHTOB.

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

Ompenenenue  HampapieHuss nporekanus OBP  mo  pa3sHocTM  OKHCIMTENBHO-
BOCCTAHOBUTEJIbHBIX ITOTEHIIMAJIOB.

BinsiHue cpenpl M BHEIIHUX YCJIOBUM Ha HANPABICHUE OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii U xapakTep oOpa3yloluxcs NPOAYKTOB Ha NpHUMepe MepMaHraHata Kaius U
TUXpOoMaTa KaJus.

BbInoJHUTD YpaskKHCHUHA:

8.2.3.

1. OmnpenenuTh CTeNEeHb OKUCIIEHHSI SJIEMEHTOB B CJCIYIONINX COCAMHEHHSIX
Fe3(PO4)2, KCIOs3, Na:B4O7, Pb(NO2)2, K2Cr207, NHsCl, NaMnO7, Ca(NOs3)>
FePOg, Bi2(S04)3.

2. MeTtonom nonypeakiuii mogodpate kodxpunueHTs B cienyomux OBP:

Clo + Br, + KOH — KCI +KBrO; +Hx0

KMnOs + NO + HSO;s — MnSOs + NO2 + K3S04 + H20

Cr0s3 + NaNOs + KOH — K2CrOs4 + NaNO2 + H20

S + KOH — KoSO; + KS + H0

Tunossble 3a1aHuA 1JI51 J1A00PATOPHBIX M NPAKTHYECKNX 3aAHATHII 110 HEOPraHUYeCKOM
U OPraHM4YecKOM XMMHUU

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

Iean 3ansaTHA:

PaccmoTpeTh cBOMCTBA BOJIOPOIA U €70 COSTUHEHUM.

Bomonaute naboparopHyo paboTy M oQOpMUTH ee B TeTpaau Ui J1abopaToOpHO-
MPaKTUYECKUX PadoT.

Jlab. pabGora Ne 1*. IlomyueHue BomopoJa M M3YyYEHHE €r0 XUMHUYECKHX CBOMCTB.
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ITepokcua BoOOpoaa 1 €ro CBOMCTBA.

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

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

Pemmmrn 3amaun:

1. CkoJybKO TUTPOB BOAOPOAA BBIACIHUTCS MPU PA3JIOKEHUU BOJIOU 5,5 T TUAPHUIA KATbIUS
npu temneparype 17 °C u nasnenun 101,3 klla? OTBet: 6,23 1.

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

3. Kakoii o6bemM kucnoposa (Ipu H. y.) BeIIeIUTCS mpu paznoxennn H20o,
coaepxauierocs B 1000 r ero 4%-noro pacrsopa? Otsert: 13,2 1.

4. Omnpenenuth MaCCOBYIO JIOJIO TIEPOKCHIA BOJOPOa B pacTBOpe, eciu S Kr 3%-HOro

pacTBopa nepokcuaa Boaopoaa 0puio cmemano ¢ 1,5 kr neprunpoins. Orset: 9,23 %.
Kakas macca 3%-noro pactBopa H2O2 u kpucramumueckoro KMnOs mpopearupoaiia B

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

TEMA Ne 2: O0masi XapaKTepHCTHKA U CBOMCTBA S-3J1EMEHTOB-METAJIJIOB

(J1abopaTopHO-TIPAKTHUECKOE 3aHATHE, 2 Yaca)

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

Bonpocs! nu1s1 06cyxneHus:

1.

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

aTOMOB, PaCIPOCTPAHEHHOCTh B IIPUPOJIE.

[Ilem0uHbBIE METAIIIIBI M UX COCTMHEHUS, TIOJYYEHUE CBOMCTBA.
Baxxueiimme coennHeHus: OepuiLTns U MarHus.

[Ile10uyHO3EMENBHBIE METAILIBI, UX OKCHU/IBI, THAPOKCHUIBI, COJIH.
XKectkoctb Bosbl. Buonorudeckast pojab HaTpUs, Kalaus, MarHUs U KaJlbIusl.

obrwn

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

cynbdaT Oepuins, HUTPAT Kajdus, HOJU] JTUTHUs, KapOoHaT kanus, ruapodocdat

HaTpus, rugpocyibdar pyouaus, LHaHua Kaaus, THAPOKCOHUTPAT MarHus?
CocraBbTe ypaBHEHHUs peaklUUid THIPOJIN3a B MOHHON U MOJIEKYJIsIpHOH hopme U
YKaXXUTE PEaKLUIO CPEAbl B PACTBOPAX 3TUX COJIEH.

2. CocraBbTe YpaBHEHUS peakiiii, C TOMOIIbIO KOTOPBIX MOKHO OCYIIIECTBUTD



CJIEAYIOIIUE TIPEBPAILEHUS:
Ca —»Ca0 — Ca(OH), — Ca(NO3), — CaCO3 — Ca(HCO3)., — CO2
Na — NaOH — NaHCOs; — Na,COs3 — NaSO; — NaCl — Na
Ca — CaH, — Ca(OH), — Ca(HCO3), — CaCO3z — CaCl, — Caz(POs)2

Pemute 3agaun:

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

2. Kakoit 06beM 1 M pacTBopa rEApOKCHIa HATpHUs MOTpeOdyeTcs s nmepeBoaa B
TeTparuIpokcoOepuisIaT HaTpHs XJopuaa oepuiius, coaepxkamerocs B 600 T
6%-noro pactBopa? Otgser: 1,8 .

TEMA Ne 3: O6masi XxapakTepucTHKA U CBOiicTBa (-3J1eMeHTOB.
d-Daementsl I, 11, 111 1 1V rpynn
(J1abopaToOpHO-TIPAKTHYECKOE 3aHATHE, 2 Yaca)

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

JIa6. padora Ne 3*. Mensb, cepebpo u ux coequaeHus. L{uHk, KaqMuil, pTyTh U UX COCTUHEHUSI.

Bonpocsl 1151 00cy:KI1eHus:

1. Tlomoxenue 0-371EMEHTOB B TEPHOAUYECKOW CHUCTEME, CTPOCHHE W pa3Mep aToOMOB,
pacrpoCTPaHEHHOCTh B MPUPOJE.
dusnyeckue CBONMCTBA.
CrelneHu OKUCIICHUS.
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB MIPOCTHIX BEIIECTB U COSAMHEHHM d-211eMEHTOB
B MEPHUOJIAX U IPyIIIaX.
d-DyieMeHTBI KaKk KOMIUTEKCO00pa30oBaTelu.
CaoiicTBa Menu U ee coeiMHEeHNN. KomiiekcHble coeiMHEeHNs MeH, cepedpa U IUHKA.
CBoiicTBa LMHKA, aJIMUs WU PTYUM H HUX coeAuHeHuH. Tokcuueckue CBOWCTBA
COEAMHEHHI KaJIMHS U PTYTH.

o

No o

BbINOJIHUTH yHpasKHEHHs:
1. CocraBbTe ypaBHEHHS peakIfil B3aMMOACHCTBHS MEAM U IIMHKA C KOHIIEHTPUPOBAHHOMN
1 pa30aBI€HHON a30THOW KMCIOTON M KOHLIEHTPUPOBAHHON CEPHOI KUCIOTOH.
2. CocraBbpTe ypaBHEHUs peakiuil ruaponusa cynbdara meau (1) u Hutpara nunka B
WOHHON M MOJEKYJISIpHOU (opMe M YKaKHTE PEaKIUI0 Cpelbl B PACTBOpax JTHX
COJIEH.
Jns komrekcHbix coequaenuit  Na [Au(CN)2 I2], [Cu(NHz3)2(H20):] Cl2
yKa3aTb KOMILJIEKCOOOpa3oBaTellb M JIMTAH[bl, KOOPAMHAIIMOHHOE YHCIO U 3apsij
KOMILIEKCOOOpa3oBareisi, BHENIHIOI W BHYTPEHHIOI c(hepbl W Ha3BaTh JaHHBIC
KOMILIEKCHBIE coeiMHeHus. Kak mpoTekaeT mporece JUCCOIMAMU ATUX KOMIUIEKCHBIX
coeMHEHN1 B pactBope? HamucaTe BbhIpaKeHHE I KOHCTAHTBl HECTOMKOCTH
KOMILIEKCHBIX HOHOB JIaHHBIX KOMIUIEKCHBIX COCIMHEHUH.
5. CocraBbTe ypaBHEHUS peakluii, C TOMOIIbI KOTOPBIX MOKHO OCYIIIECTBUTD
CIICAYIOIINE TPEBPALCHHS:
Zn — 2ZnSOs — Zn(NO3)2 — Zn(OH), — K3[Zn(OH)s] — ZnCl;
Cu — Cu(NOz)2 — Cu(OH), —» CuO — CuClz —» Cu — CuSOq4
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Cu — CuSO;s — Cu(OH)2 — Cu(NOs)2 - CuO — Cu

Pemurs 3axauu:

1. Ilpu pactBopenuu cepedpa B M30BITKE KOHIIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI BBLACIUIICS
okcup cepol (IV) o6bemom 10 mit (H.y.). OnpenienuTs Maccy pacTBOPEHHOTO cepedpa.

2. Jlnsa ompeneneHus cepedpa B cepeOpssHOM MOHEeTe Kycouek ee maccoi 0,3 T pacTBOpUIM B
KOHIIEHTPUPOBAHHON a30THOU KucioTe. M3 MolydeHHOro pacTBopa cepedpo Ocaamin MpH
MOMOIIY PacTBOpa XJIOPOBOJOPOAHOW KHUCIOTHL. Macca ocaaka Mociieé NMPOMBIBAaHUS U
BeICymuBaHus paBHa 0,199 r. BerancnuTh MaccoByrO 1010 cepedpa B MOHETE.

3. Bpramciute maccy nuHkoBoro kymopoca ZnSQOgs-7H20, KOTOpBI MOXKHO TOJYYUTH MPHU
B3anMoieiicTBiM mHKa ¢ 250 mit 25% pacTBopa cepHON KHCIOTHI INIOTHOCTHIO 1,16 r/mit.

TEMA Ne 4: d-Duementsi V, VI, VII u VIII rpynn
(J1abopaTopHO-TIPAKTHUECKOE 3aHATHE, 2 Yaca)

ean 3ansaTUSA:
PaccmoTpeTh 0011yt0 XapakTepucTHKy U cBoiictBa d-anementos V, VI, VII u VIII rpynm u
UX COCIUHEHHI.
Bremonnute nabopaTopHyo paboTy U OQOpMUTH €€ B TeTpaau Ui J1abopaTOpHO-
IPAKTUYECKUX padoT.
JIad. pa6ora Ne 4*. Xpowm u ero coequHeHus. Maprasen u ero coequneHus. JKemneso,
KOOQIIbT, HUKEJIh U UX COCITMHCHUS.

Bonpocs! 1ust 00cyxkneHus:

1. DneMeHTHl NOArpYINIBl BaHaIMs, OOLIas XapaKTEpUCTHKA, CBOMCTBA OKCHIOB U
THJIPOKCHUIOB B 3aBUCUMOCTH OT CTEIIEHU OKHCIIEHUS 3JIEMEHTOB.

2. DneMeHThl MOATPYMHNBI Xpoma, o0Inas XapaKTepUCTHKAa, CBOWCTBA OKCUIOB U
THJIPOKCHU/IOB B 3aBUCUMOCTH OT CTEIIEHU OKHCIIEHUS 3JIEMEHTOB.

3. Coemunenuss xpoma (III), xpomarel u nguxpomaTsl. OKHCIUTENbHas AKTHUBHOCTb
coequHeHuit xpoma (VI).

4. DneMeHThl NOATPYNIBl MapraHia, oOmas XapakTepUCTHKA, CBOICTBa OKCHUAOB H
THJIPOKCHJIOB B 3aBUCUMOCTH OT CTEIIEHU OKHCIIEHUS 3JIEMEHTOB.

5. Baxseiiue coeMHEHNs] MapraHIa.

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

7. DneMeHTHI CeMEICTBa )Keye3a, CBOMCTBA IPOCTHIX BEMIECTB M KX COCTMHEHUI.

8. d-Dmements! V, VI, VIl u VIII rpynmn xak koMmuiekcooOpazoBarteny.

BbINOJHUTE yHIpaKHEHHUS:

1. Meronom nomypeakiuii nogdepute koddduunentsl B cienyromux OBP:
KMnOs + KNO2 + H:SOs — MnSOs + KNO3 + KzSOs + H20
KoCr207 + KI + H2SOs — Cra(SO4)s + 12 + KoSOs4 + H20
MnO; + KOH + O — KoMnOs + H20
CrClz +H;0, + KOH — KyCrOs + KCI + HxO

2. Jlns xomrnekcHbix coequaenuit Ko [CO(NH3)2(NO2)4], [Cr(NH3)4(H20) Br]Cl.
yKa3aTh KOMIUIEKCOOOpa3oBaTeib U JUTaHbl, KOOPAMHALMOHHOE YHUCIIO U 3apsij
KOMILIEKCO0Opa3oBaTesisi, BHEIIHIOW U BHYTPEHHIOIO cephl U Ha3BaTh JaHHbIC
KOMILIEKCHBIE coeinHeHMs. Kak mpoTekaeT nporece AUCCOLUAIMK 3THX KOMIIIEKCHBIX
coequHeHM B pacTtBope? Hanucares BblpaxeHue J1sl KOHCTAHThl HECTOMKOCTH
KOMIIIEKCHBIX NOHOB JIaHHBIX KOMIUIEKCHBIX COCIMHEHUH.

3. CocTaBbTe ypaBHEHHUS PEAKLUH, C TOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBUTD
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CJIEAYIOIIUE TIPEBPAILEHUS:

Fe — FeSOs — FexS0s4)s3 — Fe(OH)s — Fex03 — Fe

Cr — Cr(NO3)3s — Cr(OH); — Naz[Cr(OH)s] — Cr(OH)z — CrCl3
KMnOs — MnOz — MnClz — MnS — MnSO4

Na: CrOs — Naz Cr207 — Cr2(SO4)3 — Cr(OH)s — KJ[Cr (OH)4]

Fe — Fe(NO3)3 — Fe(OH); — FeO3 — Fe — FeClo — FeS

Pemute 3agaun:

1. K Bognomy pactBopy, coaepxarniemy xjopua xpoma (I11) maccoit 3,17 r, npuiunu pactsop,
comepxammii cynbdua kamus maccod 3,85 1. Kakoe BemiecTBO BBIIAAET B 0CaIOK?
Onpenenutb Maccy ocajika.

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

3. B pesynpraTe peakuuu MexAy Kelne3oM Maccoil 22,4 r u xjopom odbemom 15,68 1
(HopManpHble ycnoBusi) nomyuwin xjopun xenesa (lll), koToperit pacTBopuiu B BOJE
Maccoii 500 r. Beruncnutb MaccoByro noito xiopusa sxenesa (1) B monydennom pactsope.

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

5. OO0pa3zer xene3noi mpoBosioku Maccoit 0,52 r pactBopeH B H2SO4 6e3 noctyma Bo3zmyxa.
Ha okucnenue mosryaeHHOTO pacTBopa cyibdara xenesa (1) uspacxogosano 42,5 mi 0,12
H. pacTBOpa NEpMaHraHaTa Kajius. BelUuCINTh MacCOBYIO JIOJIO JKejle3a B MPOBOJIOKE.

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

ean 3ansaTUSA:
PaccmoTpeTh 00IIyI0 XapakTepUCTHUKY U cBoiicTBa p-anemeHToB VIl m VI rpynm m ux
coequHeHuil. BpimonHuTh nabopatopHyro pabory U OoQOpMHUTH €€ B TeTpaau Ais
1a00paTOPHO-TIPAKTHUECKUX PadoT.
JIab. pa6ora Ne 5*. Xumunueckue cBOWCTBa raJlor€HOB, KUCI0poAa U cepbl. CoeTuHEHUS
CEpBL

Bonpocs! nuis1 00cyxneHus:
1. Ilonoxenue p-snementoB VIl u VI rpynn B mepuoanyeckoil cucreme, CTpOECHUE U
pa3Mep aToMOB, PacCpOCTPAHEHHOCTh B IIPUPOJIE.
l"anoreHsl Kak OKUCIUTENH.
l'anorenoBoOpoABI.
Kucnoponcoaep:xaiue coeJMHEHHsI TaJIOT€HOB.
Kucnopon B mpupone, 030H, OKCHIbI U THIPOKCHIBI.
Cepa u ee COeTMHEHUSI: CEPOBOJOPOI, CYIb(PHUIBI, OKCUJIBI, KHCIOTHI.

ook owm

BbINOJIHUTH yHpasKHEHHs:

1. Meronom nomypeakiuii mondoepute kodpduureHTs! B ciaenyomux OBP:
Na;SO3 + KlO3 + HSOs — NaSOs + I + KxSOs + H20
KMnOs; + Nal + KOH — I + KoMnOs; + NaOH
S + KOH -— K2SOs + KoS + H0
Cr + h + KOH — KCI + KIO3 + H0

2. CocraBbTe YpaBHEHUS peakiuil TUApoIn3a Cyabpuaa Kalblus U THAPOCYIbpuUTa
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KaJus B
MOJICKYJIIPHON ¥ MOHHOU (popme. YKaKUTE PEaKIIUIO CPEIbI.
3. CocraBbTe ypaBHEHUS PEAKIUH, C TOMOIIHIO KOTOPHIX MOXKHO OCYIIECTBUTH
CIIeyIOIIKe TPEeBpaIICHHUS:
SO — NaSO3 — NaSOs — BaSOs
HClI — Clo — KCIO3 — KCI — HClI — AgCl

Pemute 3agaun:

Bbruuciute 06beM 0,1 M pactBopa amxpomara Kaius, KOTOpbIM morpeOyercss ams
okuciienus 10 r noguaa Kaiusi B CEpHOKHUCIION cpeie.

15 r cepol cmemanu ¢ 20 r amomunus. [lonyuennas cmech Harpera. Kakue BemiectBa
HaxoJATcs B cMecH nociie peakunn? KakoBa Macca 1osry4eHHOro Bemecrna?
[TogkucneHHbI CcepHOM KHUCIOTON pacTBOp, coiepxkamuii 0,5 r mepmaHranara kamus,
oOeciBeTHIICS MPHU NPOIMYCKAHUU B HETO CEPOBOAOPO/A, MOTYYEHHOT0 U3 Cylb(dua xene3a
(1) 1 consHolt KUCIOTHL. Bhruncnuth Maccy 3aTpadeHHOro cyibduma xemnesa ().
Boruucnuts Maccel 3% pacTBopa nepokcua BOJOpoAa U KpUCTAUNIMUECKOrO epMaHraHarta
KaJiusl, KOTOpble HEOOXOAUMO B3STh JUIsl NOJydeHus S5 J1 kuciopoja (mpu H.y.). Peakuus
MIPOTEKAET B CEPHOKUCIION Cpejie.

[Mpu npokanuBanuu cmecu xsopara kanmuss KClOs u xnopuna xanmust KCl maccoit 50 r
BbIIeTMIICA Ta3 oObeMoM 6,72 11 (H.y.). OnpenenuTh MacCoOBYIO JOJIIO XJIOpUIa Kalus B
HCXOJIHOM CMECH COJICH.

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

ean 3ansaTUSA:

PaccMmoTpeTs 00111y10 XapaKTepUCTUKY M CBOMCTBA P-3JIEMEHTOB V I'pyMIbI U UX

COETUHEHUN.

Bemmonnute naboparopHyto paboty M ohopMHUTH €€ B TeTpaau i J1abopaTopHO-
MPAKTUYECKUX padoT.

JIab. pabora Ne 6*. Xumuueckue CBOMCTBA coeNMHEHUH a30Ta u docdopa.

Bonpocs! nuis1 00cyxkneHus:

1.

Nooghk~own

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

A30T 1 €ro COeJMHEHNs: HUTPUbl, AMMHAK, KUCJIOPOJIHBIE COETMHEHUS a30Ta.

Crnenuduxka B3aMOAECHCTBHS a30THON KUCIOTHI C METAJNIaMH U HEMETaJlJIaM.

HutpaTtsl, nx TepMudeckas ycTOHYMBOCTh. bronornyeckas poJib a3ora.

Annorponusie Moaudukanuu ocdopa.

Xumudaeckue cBoiicTBa pochopa. Docun.

®docdopubie kucaoTel. DocdaThl, UX PpaCTBOPUMOCTD U THAPOIIH3.

BbINOJHUTE yHIpaKHEHHUS:

MeTtonom nonypeakiuii nogdepure kosddunrenTs! B cienyromux OBP:
KMnOs + NO + H:SOs — MnSOs + NO2 + KzSOs + H20
Ca + HNO3 —  Ca(NOs3) + NO + H20

NH3 + KMnOs + KOH — KoMnOs + KNOz + H20

2. Hanumure ypaBHEHUS peakUMi rMApPOIN3a HUTPUTA HATPUS, XJIOPUAA aMMOHHUS U
ruapodochara Kaaus B MOJEKYJSIPHOW U HOHHOM opMe. YKaKHUTE PEaKIMIO CPEJIbI.
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Pemurs 3axauu:

Kaxkoi#t 00bem, pUBEICHHBIN K H.y., OyJIeT 3aHUMaTh aMMHaK, MOJTYyYeHHBIH U3 cMecu 20 T
xJyiopuja aMmMoHus U 30 r THIPOKCHIA KaIbIUs?

Boruncnute 06bem 0,1 H. pacTBOpa THAPOKCHAA HATpUs, HEOOXOIUMOTO JUIs
HelTpanuzanun optodochopHoit Kucnotsl, momyueHHor u3 0,93 r gpocdara KaabIMs, eciu
MIPOJYKTOM PEaKINH siBiseTcs ruipodocdar HaTpusi.

Avmvuak obvemom 7.84 nm (mpw H.y.) TOJBEPIIN KATaTUTHUYECKOMY OKHCICHUIO H
JalbHENIIeMy OKHCIICHHIO B a30THYIO KUCJIOTY. B pe3ynbrare mosydusan pacTBOp Maccoi
200 r. BbelyuciauTh MaccoByrO JOJK0 a30THOM KHUCIOTHI B MOJYYEHHOM pPacTBOPE, CUUTAS
BbIx07 HNO3 paBHbIM 40 %.

Kakas macca okcuma docdopa (V) obpazyercs npu momHoMm cropanuu (ochuna PHg,
nosydeHHoro u3 pochuna kanpuus maccoi 18,2 r?

TEMA Ne 7: O6mas xapakrepuctuka p-3jementon 11 - IV rpynm.
Bop, anomMmunnid, yriepoa, KpeMHuUit
(J1abopaTopHO-TIPAKTHUECKOE 3aHATHE, 2 Yaca)

ean 3ansaTUSA:

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

Bemonnute mabopaTopHyo paboTy U OQOpMUTH €€ B TeTpaaud s JiabopaTOpHO-
IPAKTUYECKUX padoT.

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

Bonpocs! nu1s1 06cyxeHus:

1.

ONoGaRWN

ITonoxenue p-anementoB |l u IV rpynn B nepuoaudeckoil cucteme, CTpOEHUE U pa3Mep
aTOMOB, PaCIIPOCTPAHEHHOCTh B TIPUPO/IC.

CTpykTypa 1 CBOHCTBa aJUIOTPONUYECKUX MOAU(DUKaLui yriaepoa.

Kucnopoansie coequHEeHNs yriiepoia U KpeMHUSI.

VYrosibHas U KpEMHHMEBbIE KMCIOThI, KApOOHATHI, CUIIMKATBHI.

bop u ero coenrHeHus.

ANIOMMHUH U €r0 COeIUHEHMUS.

AM}OTEpPHOCTb OKCHJIA M THIPOKCHIA AITFOMUHUS.

I'mapoinns coneit amrOMUHUS.

BbINOJHUTE yHIpaKHEHHUS:

Hanummre ypaBHeHus peakiuil ruiposinza kapOoHaTa HaTpus, XJIOpUAa aTFOMUHUS U
CHJIMKAaTa

KaJIUsl B MOJICKYJISIPHOM M MOHHOU (hopMe. YKaKHUTE PEaKIHIO CPE/IbI.

Kakas peakuus Oyzier npoTekaTh Npu CIMBAaHUU BOJIHBIX pACTBOPOB Cyib(dara aatoMUHUS U
kapOoHnata Hatpusi? CocTaBbTe ypaBHEHHE PEAKIIMH B MOJIEKYJISIPHONH U HOHHOU (popme.
CocTaBbTe ypaBHEHHUsI peakLUii, C TOMOIIBI0 KOTOPBIX MOYKHO OCYLIECTBUTH CIIEAYIOLINE
MIpeBpaLICHHUS:

C - CO2 —» K2CO3 — CaCO3 — CO2 — Ca(HCO3), — CaCOs

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

Si02 — NaSiO3 — H2Si03 — Si02 —Si  — SiHs

Pemurs 3axauu:
[Ipu neiicTBUM W30BITKA COJITHOW KHCJIOTHI HA KapOOHAT KaJbIUsS MAacCOW 25 T MOTyYUIIH
10 r yrnekucnoro raza. OnpeaenuTs BbIXO MPOAYKTa PEaAKIIUH.
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Bbruucnute  Maccy okcupa  yraepona  (IV), KOTOpbIE  MOXHO MOMYyYUTh HpU
B3aMMO/JICHCTBIM KapOOHaTa KaJblLKs MAacCoi 7 I' ¢ paCTBOPOM COJISIHOM KHCIIOTBI Maccoi
30 r ¢ maccooii goseit HCI 20 %.

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

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

Kaxkoit 06bem 2 M pacTBopa ruApoKCHIa HATPUs HAJO 3aTPATUTh )i HelTpanuszamuu 200
r 3 % pacTBOpa OOPHOI KUCIIOTHI, €CIIM MPOAYKTOM peakiun spisiercs NazBsO7?

TEMA Ne 8: OcHOBHbBIE KJIACChl OPTaHUYECKUX COeTUHEeHU
(mpakTHyeckoe 3aHsTHe, 2 Jaca)

ean 3ansaTUSA:

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

cBOIcTBA. 3acaymaTh pedeparTsl 10 OPraHNYeCKUM COEAUHEHUSAM YIIepoaa.

Bonpocs! 1u1s1 06cyxneHus:

1.
2.
3.

o

®©

10.

11.

12.

13.

14.
15.

16.

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

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

AJKEHBI, TOMOJIOTHYECKUHN PsilI, H30MEpHsl, HOMEHKIIATypa, CIIOCOOBI MOJIYYESHUS U
XUMHYSCKHE CBOMCTBA.

AJKWHBI, TOMOJIOTHUECKUHN PsiJ, U30MEpHsl, HOMEHKIIATypa, CIIOCOOBI MOJIYYEeHUS U
XUMHYSCKHE CBOMCTBA.

ATKaaueHsl, H30MepHsi, HOMEHKIIATypa, CIIOCOOBI MOJIyYeHUs U XUMUYECKHE CBOMCTRA.
ApomaTH4ecKue yrieBogopo/abl, HOMEHKIIATypa, U30MEPHsl, CIOCOOBI MOTYyUCHUS U
XHUMUYECKHE CBOMCTBA.

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

KapOGoHOBBIE KHCIIOTHI, ©30MEPHUsI, HOMEHKJIATYpPa, CIIOCOOBI TTOJIYICHHS M XUMHYECKUE
CBOICTBA.

CrnoxHbIe 3(OUPHI.Y KUPBI, HOMEHKJIATYpPa, CITIOCOOBI TTOJIYICHHS M XUMHYECKHE CBOMCTBRA.
Mpina.

YrneBobl, kaaccupuKaIus, HOMEHKIATypa, CIOCOOBI MOTYyUYEeHUSI I XUMUUYECKHE
CBOICTBA.

AMWHBI, ©30MepHs, HOMEHKJIATypa, CIOCOOBI MOTYyUYEeHUs] 1 XUMUUYECKHE CBOMCTRA.
AMUHOKHUCIOTHI, U30MEPHUSI, HOMEHKJIATypa, CIIOCOOBI MOTYYSHHS U XUMHYECKUE
cBorcTBa. [IpupoaHbIle aMUHOKUCIOTHI. benku.

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

8.3. PyOe:xHbIii KOHTPOJIb 3HAHU I

BOITPOCHI
K NpoBeAeHUI0 1-0ii pyOexxHON aTTecTanuu
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ok~

o~

10.

11.
12.
13.

14.
15.
16.
17.
18.

19.
20.

21.

22.

23.

24,

25.

26.

27.

28.
29.

30.
31.

OcHOBHbBIE 3aKOHBI XMMHHU: 3aKOHBl COXPAHEHHS MAacChl BEILECTB, IOCTOSIHCTBA COCTaBa,
HKBUBAJICHTOB, OOBEMHBIX OTHOUICHWH, ABoraapo. la30Bele 3aKOHBL. YpaBHEHHE
MenneneeBa-Kianeiipona.

ATOMHO-MOJIEKYJIIDHOE YY€HHE. OJEMEHT, IPOCTOE BEIIECTBO, CII0)KHOE BEILECTBO.
Amnorponusi. ATOMHBIE U MOJIEKYJIsIpHBIe Macchl. KonnuecTBo BemecTBa. MosnspHas macca.
OKBHUBaJICHT, (DAKTOp SKBUBAJCHTHOCTH, MOJISIPHAs Macca HKBUBAJICHTA BEHIECTBA. 3aKOH
JKBHUBAJICHTOB.

OxapakTepu3yiTe METO/Ibl OIIPEIEIECHNS SKBUBAJIEHTA CJIOKHBIX U IPOCTHIX BELLIECTB.
Crpoenne aroma. OTKpBITHSI, CBUAETENBbCTBYIOIUE O CIOKHOM CTPOCHHHM aToMa. SlnepHas
Mmojenb atoma Pesepdopaa. DneMeHTapHbIE YaCTHIIBI.

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

KBaHTOBBIE UnCIIa.

Ilepnonnueckuil 3aKOH U Iepuoandeckas cucrema ieMenToB [[.1. Menneneesa.
ONEKTpPOHHAsl CTPYKTypa aTOMOB M Iiepuoauueckas cucrema snemeHToB. [Ipunnun Ilaymnm.
IIpaBuno Xynna. IIpaBuna Kneukosckoro.

Pa3BuTtHe mpencTaBieHMH O CTPOEHUM MOJIEKYJI M XMMHYECKOH CBSI3M MEXKIy aTOMAMH B
MoJiekyne. Teopust xumudeckoro crpoenust byrineposa. CTpykTypHble GOPMYIIBI.

Yro Takoe XMMHUYECKas CBA3b, KAKUMHU IIapaMeTpaMH OHa XapakTepu3yercs?

KoBasileHTHas cBs3b. MeTo BAJICHTHBIX CBsA3ei. HemomsipHas u noyisipHas KOBAJICHTHAs CBSI3b.
Crioco6b1 00pa3oBaHusl KOBAJIEHTHOM cBA3M. HampaBineHHOCTh KOBaJleHTHOH cBsizu. Curma-,
IU- U IebTa-CBsI3b. [ MOpHIU3aIisl aTOMHBIX 3JICKTPOHHBIX OpOUTANIEH U CTPOCHUE MOJICKYI.
Honnas cBs3p. Bonopoanas cBs3p. Meramumyeckas CBs3b.

Oxkcuppl, ux Kiaccu(uKanys, METO/Ibl MOTYYEHUs, XUMUUECKHE CBOMCTBA.

OcHoBaHMs, UX KJacCU(UKALMs, METOJIbI OJTYUEHHUS, XUMHUUECKUE CBOICTRA.

Kucnotsl, ux xnaccuduxanys, METOIbl MOTYYEHUS, XUMHUUECKHUE CBOMCTBA.

Counn, ux KJ1accupUKaIms, METOIbI MOTyYEHHsI, XUMUYECKHE CBOMCTBA.

[TpuBenuTe mpUMepsl CPETHUX, KUCIIBIX, OCHOBHBIX cosieil. Ha3oBuTE ycinoBUs UX MOIYYEeHHUS.
Kakue okcuapl Ha3blBalOT OCHOBHBIMH, KHUCJIOTHBIMH? Kakue OKCHIbl Ha3bIBaIOT
am¢porepueiMu? [lpuBeaure npumepbl aM(OTEPHBIX OKCUAOB. YKaXHUTE KIACCU(PUKALINIO
OKCHJIOB, IOJTBEPANUTE IIPUMEPAMH KaKbI BUJl OKCHUJIA.

OxapakTepu3yilTe TMOHATUS  «IHEPIHsT  HOHM3AIMM», «CPOJACTBO K  DIIEKTPOHY»,
«QIEKTPOOTPULIATENBHOCTBY. Kak MEHSI0TCA 3TH CBOMCTBA JIEMEHTOB B TPYIIAX U NEPHOJAX
B NIEPUOANYECKOH cucTeme?

Onumure cBONCTBA KOBAJEHTHOW CBsI3W, €€ BHIbL. llpuBenure npuMepsl BELIECTB C
pa3IMYHbIMU BHJIaMU KOBAJIEHTHOH CBSI3U.

UeM OTIMYAIOTCS MO CTPOEHHIO U CBOMCTBAM aToM Menu oT moHa Meau Cu?’. HanmmmTe nx
3JIEKTPOHHBIE (POPMYIIBI.

Kakue xapakTepuCTUKU UMEIOT 3JIEMEHTHI C TOUKH 3PEHMS UX MOJOKEHHUS B MEPUOINYECKON
cucreme?

YeMm oTnmyaroTcss aOCONIOTHAS U OTHOCUTENbHAs TUIOTHOCTH ra3oB? Hamummre Gpopmyiisl, Mo
KOTOpPBIM OHM ompenensaioTcs. Kak ompenenuts MOJSPHYIO Maccy BeLIeCTBa IO €ro
IUIOTHOCTHU IO BOJOPO.LY, IO BO3AYXY?

Kaxk n3MeHstoTcs CBOWCTBA 3JIEMEHTOB B IPYIIAX U NEPUOJAX NEPUOIUIECKON CUCTEMBI?

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

YeM oTIMYArOTCS CBOMCTBA TUITMYHBIX METAJIJIOB?

CriocoOb! BeIpake€HUsI KOHLIEHTPALMKM PaCTBOPOB: MaccoBasi J0JIsl, MOJIApHAsi KOHLIEHTpaLus U
MOJIIpHasi KOHLIEHTpalysl SKBUBAJIEHTA BEIIECTBA (HOpMallbHasi KOHLIEHTPALIKS).

Teopust SIEKTPOIUTUYECKON TUCCOMAINK. Peakiinn noHHOTO 0OMEHa.

Bonopon. Bogopoa B mpupone. CBoilcTBa M NPUMEHEHHE BOAOPOJa U €r0 COCIUHEHHI.
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

10.
11.

12.

13.

ITepokcua Bogopona. Bona. Bona B npupone. Pusnyeckue 1 XMuMUYECKUE CBOMCTBA BOJIBI.
OO01mas XxapakTepuCcTUKa 3JIEMEHTOB TNaBHOM noarpynnsl | rpynmel. [llenounsie MeTamibl B
npupoge. Ilomydenue W cBOWCTBa WICNOYHBIX MeETAIOB. OKCHUIBI, TEPOKCUABI U
runepokcuibl. [lpumenenue u Ouonornyeckasi posib COeIMHEHUN HATPUS U KaJIHsl.

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

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

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

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

OOmiass xapakTepHCTHKa, CBOMCTBA W BaKHEWIINE COEIMHEHHUs XpoMa, MOJubOaeHa u
BOJIb(pama.

OO0mass xapakTepuCTHKa, CBOMCTBA M BaKHEHIIME coelMHEHUs Mapranua. llepmanranar
KaJIusl, €r0 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOICTBA B 3aBUCUMOCTH 0T pH cpenpbl.
d-Dnementst VI rpynmbr. OO1as xapakTepucTHKa, CBOMCTBA M BaKHEH e coennHeHus d-
AJIEMEHTOB CEMEMCTBA XKeJle3a.

OOrasi XxapakTepUCTHKA, CBOMCTBA W BaKHEHIME cOeAMHEHHs (-3JeMEHTOB ceMmeicTBa
TJIATHUHBL.

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

BOITPOCHI
K NPOBEJICHUIO 2-0i pyOe:KHOM aTTecTaluu

OcCHOBHBIE TOHATHS XUMHMYECKOM TEPMOJMHAMHUKU: TEPMOJMHAMHUYECKas CUCTEMA,
napaMmeTpbl, IPOIECCHI.

TepmoauHaMudeckue (YHKIHUH COCTOSHUS: BHYTPEHHSSI SHEprusl BEleCTBa U SHTAJIbITHUS.
[lepBoe Havao TepMOJMHAMUKU. TemnoBoil 3PPEeKT peakuu Npu MOCTOSHHOM JIaBJICHUH U
IpU IOCTOSIHHOM 00BEMe.

TemoBble 3G (eKTH XUMUYECKON pEeaKIiy, TEIuioTa 00pazoBaHus coequHeHus. 3akoH ['ecca
U CIIEJICTBUS U3 HETO.

OHTponus M TEepMOJMHAMUYECKass BEpPOATHOCTb CHUCTEMbl. BTopoe u Tperbe Hauana
TepMOAUHAMHUKU. Pacder sHTponuu XuMudeckod peakuuu. Kpurepuil camonpou3BOJIBHOTO
MPOTEKAaHUs PeaKIHil B U30JUPOBAHHBIX CUCTEMAX.

Ouneprust I'n66ca u sneprus I'enpmronbua. CrannapTHoe cocTosiHME BemiectBa. Kputepuit
CaMOIIPOU3BOJILHOTO MPOTEKAHUS peaklUii B HEM30JIMPOBAHHBIX CUCTEMAX.

HeoGpatumslie u oOpatumsele peakunu. Koncranta paBHOBecusl.

CwmenieHne XuMHYeCcKoro paBHoBecHs: npuHiun Jle [larense.

CKOpOCTh XMMHUECKOM peakiy (TOMOT€HHOM M IreTeporeHHO). 3aKOH JAEHCTBYIONIMX Macc
JUISL CKOPOCTH XUMHUYECKOM peaKkiuu.

3aBUCHUMOCTb CKOPOCTHM XUMHYECKOH pEaKIMM OT IPUPOABl PEArupyroLIMX BELIECTB U
TEMIIEpaTypbl. JHEPIHs AKTUBALIMM peaKuu. MexaHu3M MPOTeKaHUs PEaKIIUi.

Karanus u kaTaIuTH4eCcKUe peaKiuu.

Kommiekcusie coenunenus. Koopnunanuonnas teopusi BepHepa: komiuiekcooOpa3zoBaTeb,
JUTaHAbl U WX JEHTAaTHOCTb, KOOPJMHALMOHHOE YHWCIIO, BHEIIHSAS U BHYTPEHHSS cepbl
KOMIUIEKCOB.

Tunbel ¥ HOMEHKJIATypa KOMIUIEKCHBIX cOequHeHud. Jlucconmanus KOMIUIEKCHBIX
coenuHenuii. Konctanta HECTOMKOCTH.

JucniepcHbie cucTeMbl, HX Kiaccudukanus. CteneHs qucrnepcHocTd. Komonaasie pacTBOpEI.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.

26.
27.

28.

29.
30.
31.

32.
33.

34.

35.
36.
37.

38.

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

46.

47.

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

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

Peakiun oO6patuMoro u HeoOpaTUMOro rUAPOIU3a COJEH.

KoncranTa qucconuanuu ciaaldbix 3JeKTpouToB. Jucconmanus Boasl 1 pH pacTBopoB.
PaBHOBecue B rereporeHHsIx cucreMax. [IponsBeneHne pacCTBOPUMOCTH. Y CJIOBHE BbINIAJACHHUS
ocaJKa.

Crenenp  okucineHuss eMeHTa.  OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIE — PeaKUu. TUIIbl
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii. [Ipumepsr.

BnusHue peakumm cpelnbl Ha IPOTEKaHUE OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLU.
Merton nonypeakuuii npu cocraBiieHuu ypasHeHuit OBP. IIpumepsi.

PaBHOBecHe Ha TpaHHIE METAUI-PACTBOP. IJEKTPOJHBIA MOTEeHIHaI. [‘anbBaHMYECKHUI
AJIEMEHT. DJEKTPOABIDKYILAS CUJIA.

Bonoponnsiii anekrpon. CTaHAApTHBIN 2JIEKTPOAHBIN MOTEHIMANL. DJIEKTPOXUMUYECKUMN Pl
HanpspKeHUM MeTaiuioB. Y paBHeHue HepHcra.

lanorensl, o0IIas XapakTEepUCTHKA, IMOJYYEHHWE H CBOHCTBA. [ajJoreHoBOAOpOIbI, IMOMyYCHHE,
CBOHUCTBA.

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

OO61as xapakTepucTHKa p-3yieMeHToB VI rpymnmsbl.

Kucnopoxn: nosoxeHue B IEPUOJUYECKOM CUCTEME, PACIPOCTPAHEHHOCTh B IPUPOJE,
[I0JIy4Y€HUE B IPOMBILIUIEHHOCTH U B Ja00opaTopuu, GU3NYECKUE U XUMUYECKHE CBOMCTBA
Cepa, obmas xapakTtepucTuka, puznueckue u Xumuyeckue cBoicTBa. COEIMHEHMs Cephbl:
CEpPOBOJIOPO, OKCHUJIBI CEPBI.

CepHucTast 1 cepHast KUCIOTBI M UX COJIM, UX CBOWCTBA.

OO61as xapakTepUCTHKA P-3JIEMEHTOB V IPYIIIBI.

A30T, o0mas xapakTepucTHka, (U3MYecKue U XuMHueckue cBoicTBa. CoenuHEHHs a3oTa:
HUTPU]IbI, AMMHUAK U COJIM AMMOHHUSI.

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

A30THasi KHCIIOTa KakK SHEpPIMYHBIM OKHCIuTeNlb. B3aumonelcTBuUE a30THOM KHCIOTHI C
MeTaJlJlaMi U HeMeTaiamu. [Ipumepsr.

®ochop. OOmas xapakTepucTuka, (U3HUYECKHEe M XUMHYeckue cBoicTBa. CoenuHeHus
docopa, ux cBoicTaa.

OO01as xapakTepucTHKa p-3y1eMeHToB |V rpymnmnsl.

VYraepon, obmias XxapakTepucTHKa, pusnyeckie 1 XMMHUIeCKnue CBOMCTBA.

Coenunenus yriepoja: KapOu/ibl, METaH, OKCUbI YTIEpOaa, YrolbHasi KUCIOTa U €€ COJH, UX
CBOMCTBA.

Kpemuuii: mnonokeHue B MNEPUOJMYECKOM CHUCTEME, PACIpPOCTPAHEHHOCTh B MPHUPOJE,
noJy4eHue, pu3nuecKkue U XMMUYeCK1e CBOUCTBA.

CoenvHEeHUsI KpEMHMS, TIOJTyYEHHE, CBOMCTBA, MPUMEHEHHE.

O6mas xapakrepuctika p-3aementos |l rpymnmsl.

bop v antoMuHMI U UX COEMHEHUS: MToJydeHue, PU3nUYecKre U XMMHUYECKHUe CBOMCTBA.
OcHOBHBIE TIOJIOKEHUS TEOPUH XuMUdeckoro crpoenust A.M. bytieposa.

THunbl XUMUUYECKUX CBSI3€H B OPraHUYECKUX COETMHEHUSX.

OcHOBHBIE IIPEJCTABIEHUS O MEXaHU3ME ITPOTEKAHUS XUMUUECKUX PEAKLINM.

AJKaHbl, TOMOJIOTUYECKUH psAl, H30MEpHs,, HOMEHKJIATypa, CIOCOObl TMOJyYeHUs H
XUMHYECKHE CBOMCTBA.

AJNKeHbl, TOMOJOIMYECKHH psJl, H30MEpHUs, HOMEHKJIATypa, CIOCOOBI IOJIy4eHHUs U
XUMHYECKHE CBOMCTBA.

AJNKUHBI, TOMOJOTMYECKHH psAJ, H30MEpHs, HOMEHKIATypa, CHOCOObl TOJIY4EeHUs U
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48.
49.

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

58.

XUMHYECKHE CBOMCTBA.

AJkaMeHbl, U30MEpHsl, HOMCHKJIATYpa, CIIOCOOBI MOIyUYEHUS U XUMUYECKUE CBOWCTBA.
ApomaTH4ecKue YIJIEBOJOPOJbl, HOMEHKJIATypa, M30MEpPHs, CIOCOObI TMOJYYCHUS U
XUMHYECKHE CBOMCTBA.

CrmpTsl, U30Mepus, HOMEHKIIATypa, CIIOCOOBI MOJIYICHUS U XMMHYECKHUE CBOMCTBA.

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

KapOoHOBBIE KHCIOTHI, W30MEpHUs, HOMEHKJIATypa, CIOCOOBI TONYyYeHUS U XUMHUYECKHE
CBOMCTBA.

CrnoxxHble UPBLYU KUPbI, HOMEHKIJIATypa, CIOCOOBI MOJTYYCHHS] U XUMHUYECKHE CBOICTBA.
Mgina.

YrneBoasl, knaccudukaiys, HOMEHKIATYpa, CIOCOOBI TIOMyYEHUSI 1 XUMUYECKIE CBOHCTRA.
AMUHBI, H30MepHsl, HOMEHKJIATypa, CIIOCOOBI MOTYyYEHHUS K XUMUYECKHE CBONCTBA.
AMHMHOKHUCIIOTBI, U30MEPHs, HOMEHKJIATypa, CIOCOObI MOJYYeHHUS] U XUMHUYECKHE CBOWCTBA.
[IpupoaHbie aMUHOKUCIIOTHI. benku.

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

IIpuMepsI TeCTOBBIX 3aJaHUI 1JI51 KOHTPOJISA 3HAHUH, MOATOTOBKH
K PYOEKHBIM aTTecTalusIM
Buvibepume 00un npasunvuwiii omeem

OO0mast xuMusa

Morekyia Kakoro 13 BeIeCTB HMEEeT HauboIbLIyIo Maccy?

1) okcupn yraepona (1V);

2) okcun azora (I);

3) okcun cepsl (1V);

4) ceneHOBOIOPO/I.

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

3) a) LiClO4, Ba(NO3)2; 6) KHCO3, CaSO4; 8) Na[Al(OH)4], Zn(OH)NOs;
4) a) KCI, AgNOs3; 6) KHCO3, NH4Cl; B) [Fe(OH)]2SO3, Cr(OH)SOs4.
Kakoe siBeHre CBUAETENBCTBYET O TOM, UTO ATOM UMEET CIIOKHOE CTpOECHUE?
1) 27EKTPOPOBOAHOCTS;

2) paalOaKTUBHOCTb;

3) cBoOMCTBA HJIeaTbHBIX TA30B;

4) nupdysus.
B nopsiike Bo3pactaHusi aTOMHOTO paiiyca XUMHUYECKHE 3JIEMEHTBI PACIIOJIOKEHBI B PSIY:

1)Be, B, C, N;

2) Rb, K, Na, Li;

3)0, S, Se, Te;

4) Mg, Al, Si, P.

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

2) 76,0;

3) 152;

4) 304.

B kakux enuHuMIax nu3Mepsercs Gpuzndeckas BeJINYMHA — KOJIMYECTBO BelecTa?
1) rpamwm;
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2) r/mMoB;
3) MOIb;
4) MOTIB/T.
7. T'mppoxcokap6onat meau (Il) mpencrapisier coboii:
1) HepacTBOpUMOE B BOJI€ OCHOBAHMUE;
2) KUCITYIO COJIb;
3) OCHOBHYIO COJIb;
4) HepacTBOPUMYIO B BOJIE CPEIHIOIO COJIb.
8. Umcno HecriapeHHBIX 3JIEKTPOHOB B aTOME MBIIIbSIKA B HEBO30YKIEHHOM COCTOSIHUU:
1) 1;
2) 2;
3) 3;
4) 4.
9. B paay snementoB Cs — Rb — K — Na — Li yBenuuuaercs:
1) aToMHbIi1 HOMED;
2) aTOMHBIN pagnyc;
3) 4MCII0 BaJICHTHBIX 3JIEKTPOHOB;
4) BNEeKTPOOTPHUIATETLHOCTb.
10. Ompenenure GaxTOp SKBUBAJICHTHOCTH XJIOPA B €T0 BHICIIIEM OKCHJIE:
1) 1;
2) 1/3;
3) 1/5;
4) 1/7.
11. He npuberas k pacueram, OlpeieinTe, B KAKOM COeTMHEHUU MaccoBas J0JIs jkeJe3a Ooblie:
1) Fe20s3;
2) FeO;
3) Fe30q;
4) FeO:s.
12. TerparuapokcoaTtOMUHAT HATPUS TPEICTABISAET COOOM:
1) HepacTBOpUMOE B BOJIE OCHOBAHHUE;
2) KHUCIYIO COJIb;
3) YeTHIPEXOCHOBHYIO KHCIIOTY;
4) pacTBOPUMYIO B BOJIE KOMIUIEKCHYIO COJIb.
13. Yewm oTnMyarOTCS aTOMBI IBYX U30TOIOB OJTHOTO M TOT'O e 31eMeHTa?
1) urcnoM HEUTPOHOB;
2) 3apsaoM fAapa;
3) 4MCIOM 3JIEKTPOHOB;
4) Hu4em.
14. B psimy 2€MEHTOB: a30T — KUCIOPOa — (HTOp YBETUIUBACTCS:
1) aromHbI# paanyc;
2) 4KiCIIO HECTIAPEHHBIX AIEKTPOHOB B aTOME;
3) 4KCIIO S-3JIEKTPOHOB B aTOME;
4) 5NeKTPOOTPUIIATEITLHOCTD.
15. B oxnoit noarpynne nepuoaudeckoit cucremsl [I.M. MeneneeBa pacmonoxeHsbl:
1) uuHK, KagMuil, pTyTh;
2) UMHK, TaJUTHA, TepMaHUii;
3) KaJbIWi, IMHK, KaIMHUH;
4) Menb, IIMHK, TaJUIHH.
16. KommuecTBo BemecTBa cynbdarta amroMuHus Macco 17,1 T paBHoO:
1) 0,01 mob;
2) 0,05 moub;
3) 0,1 moub;
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17.

4) 0,5 moub.
JI1s1 Ka4eCTBEHHOT0 OOHAPYKCHUS KUCIIOT | IIEJI0YeH UCIIONIB3YIOT HHIUKATOPBI IAKM)C |

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

18.

19.

20.

21.

22.

23.

24,

25.

26.

1) a) makMyc — KpacHbIi, METUJIOPAHK — KPacHbIM; 0) JTJaKMYyC — CHHUNA, METHJIOPAHK —
JKENTHIN;
2) a) TaKMyC — KpacHBIN, METUJIOPAHK — CUHUH; 0) TaKMYC — KENThIH, METHIIOPAHK —
KpacHBIii;
3) a) mTaKMyC — CUHM, METHIIOPAHIK — KEJTHIH; 0) JAKMYC — KpAaCHBINA, METHIJIOPAHXK — KEJITHIH;
4) a) TaKMycC — CUHHI, METHJIOPAHXK — KPACHBIH; 0) JJAaKMYC — KpaCHBIN, METUIIOPAHK —
KpPAaCHBIN.

Ha TtpeTbem 3HepreTHuecKkoM ypoBHE UMEETCS 1O 8 JIEKTPOHOB y KaXA0H U3 YacTHlLl:
1) Na*u Ar;
2) S*u Ar;
3) F u Ne;
4) Mg*uS.

Kakoe kBaHTOBO€E UUCIIO XapaKTEPU3yeT pa3Mep AIEKTPOHHOTo 0bJaka?

1)n;

2) I;

3) m;

4)s.

HawuOonee BbIpaxeHbl METAIIMUECKUE CBOMCTBA :

1) HaTpus;
2) Maruus;
3) pyounus;
4) KanpLus.

Kaxkoit Tun xumudeckoii cBsi3u B MOJIEKYJI€ BOJIOpoia?

1) BomopoaHas;
2) KOBaJICHTHAsI MOJISIpHAs;

3) 1OHOPHO-aKIIETITOPHAS;
4) KoBaJIEHTHAsI HETOJIIpHasl.

CKOJIBKO 3JIEKTPOHOB Y4acTBYIOT B 00pa30BaHUU XUMHUYECKUX CBSA3EH B MOJIEKyJle aMMUaKa?
1) 8;

2) 6;

3) 10;

4) 2.

Bri6epute napy MoJiekys1, Bce CBA3H B KOTOPBIX — KOBAJICHTHBIE:

1) XJopux HATPHSL U XIJIOPOBOJIOPOTHAS KHCIIOTA;

2) 6pom u xjopua 6apus;

3) XJ0pH]l aMMOHHMS U BOJIa;

4) oxcun ceps (V) u a3or.

XuMmuueckas CBsizb B OpoMuie Kajausi:

1) xoBasieHTHas MOJSPHAS;

2) KOBaJICHTHAs HETIOJIIpHAs;

3) uoHHas;

4) MeTamnnueckas.

3ammch «0,5 M pactBop K2COz» o3Hauaer, 4ro:

1) B 100 r pactBopa conepxutcs 0,5 r K2COg;

2) B 1 1 pactBopa comepxutcs 0,5 mosb KoCOs;

3) B 1 1 pactBOpa conepxutcs 1 monp K2COg;

4) B 100 mi pactBopa coaepxkutcs 0,5 r K2COs.

B 5 12 M pactBopa conep:KUTCS paCTBOPEHHOT'O BELIECTBA:
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1) 10 mons;
2) 5 Mo,
3) 2 mMoub;
4) 4 moub.
27. MonsapHast KOHIICHTPALUs SKBUBAJIIEHTA BEIIECTBA — 3TO KOJIMYECTBO MOJIb SKBHBAJICHTOB
PacTBOPEHHOTO BEILIECTBA B:
1) 100 r pactBOpA;
2) 1 1 pacTBOpHUTEIS;
3) 1 n pactBopa;
4) 1 xr pactBopuTEIS.
28. Turp moxa3bIBaeT, CKOJIBKO:
1) rpamMmOB BelllecTBa CoJep>KUTCs B 1 J1 pacTBOpa;
2) rpaMMOB BEHIECTBA COAEPKUTCS B 1 MII pacTBOpAa;
3) rpamMMOB BeIECTBa COAEPKUTCS B 1 KT pacTBOPUTEIIS;
4) Mo BeliecTBa coepKUTCs B 1 J1 pacTBOpa.
29. DneKTpOIUTHI — 3TO BEIECTBA, KOTOPHIE:
1) mpoBOASAT 7AEKTPUUECKUN TOK;
2) pacTBOPHUMBI B BOJIE;
3) HE pacTBOPUMBI B OPraHUYECKUX PACTBOPUTEIIAX;
4) TUCCOMUPYIOT B PACTBOPE WUJIM B PACIUIaBE HA UOHBI.
30. CreneHp qUCCOUMAIIH — 3TO:
1) oTHOIIIEHHE KOJINYECTBA PACTBOPEHHOI'O BEIIECTBA K O0IIEMY KOJIMYECTBY BEIICCTB B
pactBope;
2) OTPHIIATEIBHBIN Jorapu(M KOHIICHTPAIIMHA KAaTHOHOB B PACTBOPE;
3) OTHOIIICHHE YHUCIIa MOJIEKYJI, PACTIABIINXCS Ha HOHBI, K O0IIEMY YUCITY MOJICKYJT
PacTBOPEHHOI'O BEILECTBA;
4) 9UCIo TUAPATUPOBAHHBIX MOJICKYII JICKTPOJIHTA.
31. Onpenenure, Kakue peaki HEBO3MOXHO OCYIIECTBUTH!
1) 2KNOs3 + CuSO4 = Cu(NOQg). + K2SOyq;
2) HC1 + NaOH = NaCl + H20;
3) NazS + ZnCl> = ZnS + 2NaCl,
4) Ca(NO3)2 + Na,CO3 = CaCOs3 + 2NaNOs.
32. Kpatkoe nonHoe ypaBHenne Cu?" + S — CUS| COOTBETCTBYET PEaKIUH MEKIY:
1) Cu (OH)2 u H2S;
2) CuClz2 m NazS;
3) Cu3(PO4),2 1 NazS;
4) CuClz u H2S.

33. YKaxure THI T 1/16p14,u1/13aul/n/1 ATOMHBIX Op6PIT8.J'ICI>i HCHTPAJIBHOI'O NOHA B KOMIIJICKCHOM

coenuHennu [Ni(NHz)s] Br:
1) sp®;
2) sp;
3) dsp?;
4) d?sp®.
34. Kommiekcoobpa3oBarepb — 3TO:
1) noH, 3aHUMarOLINH [IEHTPAIbHOE MECTO, SIBISIOIIUNICS aKIIEITOPOM
AJIEKTPOHHBIX Tap;
2) OTpULIATENbHO-3aPSKEHHBIN HOH, SBIISIOMIUNCS JOHOPOM 3JIEKTPOHHBIX Map;
3) TonbKo d-311EMEHTHI, JOHOPHI AIEKTPOHHBIX Tap;
4) TOJBKO P-3JIEMEHTBHI, aKLENTOPBI JIEKTPOHHBIX Tap.
35. JIeHTaTHOCTb — 3TO:
1) uncno cBs3eil Mexy KOMIUIEKCOOOpa3oBaTeIeM U JINTaH1aMH;
2) 4KCII0 JEKTPOHOIOHOPHBIX aTOMOB B JINTAHJIE;
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3) 4KCIIO 3IEKTPOHOOHOPHBIX aTOMOB B KOMILJIEKCOOOpa3oBarene;
4) 9KCIo 3JIEKTPOHOAKIENTOPHBIX AaTOMOB B KOMITJIEKCOOOpa3oBarene.
36. Uemy paBHa cTeleHb OKUCICHUSI HOHA-KOMIUIeKcooOpa3oBares B Mosekyiie Ko[PtCle]?
1) +3;
2) +4;
3) +2;
4) +6.
37. Bribepute npaBuibHOE Ha3zBaHue komiuiekcHoMy coequHennto [Co(NHz)3(H20)2 (CN)] Bra:
1) nubpomormanoauakBarpuamMmmuakodansra (111);
2) 6pomu nuanoauakBaTpuammuakooansTa (11);
3) Opomu maHouakBarpuaMMutkooasbTa (11);
4) nnanoauakBatprammuakooansTat (111) 6poma.
38. Ompenenure reomerpuro komiiekca Nag [FeBre]:
1) Terpasnp;
2) okTa’p;
3) kBajapar;
4) nuHeliHas.
39. Kak moskHO paspymuth komiieke [Ag(NHz)2] Cl:
a) nodasutb HNO3z; 6) no6aButh NaOH; B) 106aButh NaCl; r) no6asuts K.
1) a,r;
2) a,0;
3) 0,B;
4) B,I.
40. I'emorno6uH — 3710:
1) cioxxHBIN O€NIOK, COAEPKAIINI XEeNaTHBIN MaKPOIIMKII TeM C Fe?*:
2) KucTbIi OENOoK, cofepKaluil HeOETKOBYIO YacTh — I'eM C Fed*:
3) TpancnopTHas (popma KUCIOpoa, COAEPIKaIas aTOM Kelie3a B HEHTPATIbHOM COCTOSTHUH;
4) pesepBHas (opMa KHCIOpOJa, COJIEpKAILAsi ATOM KeJle3a B CTENIEHH OKUCIIEHUS +2.
41. Kaxoii 3aK0H OTpa)kaeT CBA3b MEX]ly pabOTOM, TEIIIOTOW U BHYTPEHHEHN dHepruei
CUCTEMBI?
1) BTOpOIi 3aKOH TEPMOJTMHAMUKH;
2) 3akoH ['ecca;
3) mepBbIil 3aKOH TEPMOJIMHAMUKY;
4) 3akoH Bant-T'odda.
42. CranpmapTHBIC YCIOBHS B TEPMOJUHAMUKE — 3TO
1) naenenue 1 atm u Temnepatypa 0°C;
2) nasnenue 101,3 xIla u remneparypa 298 K;
3) naBnenue 1 at™ u remnepatypa 273 K;
4) masnenue 101,3 xI1a u Temneparypa 0°C.
43. Kakue nporiecchl Ha3bIBalOT IK30TEPMUUECKUMH?
1) nna kotopeix AH otpunarensHo;
2) nast kotopbix AG oTpuIaTeIbHO;
3) ans kotopsix AH mojoxuTenbHo;
4) st KOTOPBIX AS MOIOKUTENHHO.
44. W301upoBaHHOW CHCTEMOM HA3BIBAIOT TAKYIO CHCTEMY, KOTOpas
1) He oOMEHMBAETCs ¢ OKpY’KaIOIIeH Cpesioi HU BEIIECTBOM, HU SHEPrHeH;
2) oOMeHHMBaeTCs C OKPYKAIOIIECH CPeZIof U BEIIECTBOM, U YHEPTUEH;
3) oOMeHUBaeTCs C OKpYXKaroIIeH cpeioi sHeprueit, Ho He OOMEHHUBAETCSI BEILIIECTBOM;
4) oOMeHUBaeTCs ¢ OKPYKAIOIICH Cpesioi BEIIECTBOM, HO HE 0OMEHHBAETCS YHEPTUCH.
45. KpurepreM caMOIpOU3BOJIbHBIX U PABHOBECHBIX MPOLIECCOB B HEM30JIMPOBAHHBIX CUCTEMAX B
YCIIOBUSX MOCTOSIHCTBA T M p sBiseTCS
1) sHTanboUs mpoiecca;
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2) BHYTpEHHSS HEPIUS;
3) sHTpomuU Mpolecca;
4) sueprus ['n66ca.
46. TepmoauHaMuueckas BEpOATHOCTb cucteMbl W — 3To
1) YHCI0 MUKPOCOCTOSIHUIM CUCTEMBI, IIPH ITOMOIIN KOTOPBIX PEealn3yeTcs JaHHOEe
MaKpOCOCTOSIHUE;
2) YHCIO0 MAaKPOCOCTOSIHUN CHCTEMBI, IIPH IMOMOIIN KOTOPBIX pealn3yeTcs JaHHOE
MHUKPOCOCTOSIHHE;
3) YuMCIIO YaCTUILl CUCTEMBI, YYaCTBYIOILUX B [I€peiade SHEPIUH;
4) ob1iee YMCI0 BCEX YaCTUIL CUCTEMBI.
47. B KakoM COOTHOUICHUH HaXOJATCS SHTPOIUHU TPEX arperaTHbIX COCTOSHUN OJHOTO
BElIEeCTBA: rasa,
KHUJIKOCTH, TBEPAOTO TeJa
1) S(r) > S(x) > S(n);
2) S(t) > S(x) > S(n);
3) S(Gx) >S(r) > S(n);
4) arperaTHOE COCTOSIHHE HE BIUSET HA 3HAUCHUE SHTPOIIHH.
48. Koncranty paBHOBecus peakiiuu K, MOXHO BBIUHCIUTH U3 YPABHEHUS
1) AG® = RTInK,;
2) AH° = RTInK,;
3) AG° RTInK,;
4) AU® = RTInK,.
49. HpeanbHbIE pacTBOPHI — 3TO
1) cucremsl, 00pa3yromie B pe3yJbTaTe cCaMOIIPOU3BOJILHOTO PACIPEIeICHUS
pPacTBOPEHHOTO BEIIECTBA B PACTBOPUTEIIE;
2) cucremsl, B poriecce 00pa3oBaHUs KOTOPBIX OTCYTCTBYIOT TEILUIOBbIE M 0ObEMHBIE
3¢ deKThI;
3) cuctemsl, B mpolecce 00pa3oBaHMs KOTOPBIX BBIIEISETCS MIIM  MOTJIOIIAETCS TEIIIOTa;
4) cucremsl, B Iporiecce 00pa3oBaHUs KOTOPBIX BBIACISAETCS WM TIOTJIOMASTCS TETIIOTa H
U3MEHsEeTCsS 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 rupoiu3y
1) amerat aTrOMUHUS;
2) ¢ocdat HaTpus;
3) xmopun xenesa (111);
4) voaua Kaius.
52. Tlpu ciiuBaHWM BOAHBIX PACTBOPOB XJIOPH/IA AFOMUHIS U KapOOHATa HATPHUs
1) obpa3zyercst 0caioK U BBIAEISETCS T'a3;
2) obOpasyercs 0caZioK, HO Ta3 HE BBIACISICTCS;
3) BbLAENSETCSA Ta3, HO 0CAJIOK HE 00pazyercs;
4) HE MPOMCXOIUT HUKAKUX BHIUMBIX U3MEHEHHA.
53. BenuumnHOH, XapakTepu3yroIei TUCCOUAIMIO U He 3aBUCALIECH OT KOHIIEHTPALMH pacTBOpa,
SIBIISICTCS
1) KOHCTaHTa TUAPONIU3a,;
2) WMOHHOE MPOU3BEJCHHUE BObI;
3) OTHOIIEHHE KOJIMYECTBA PACTBOPEHHOT'O 3JIEKTPOIUTA K 00IIeH Macce pacTBOpa;
4) KOHCTaHTa IUCCOITHUAIINH.
54. KucnoTHOCTh (OCHOBHOCTB) paCTBOPOB IMPUHSATO BBIPAYKATh YEPE3 BOJAOPOAHBIN IOKA3aTeNb
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(pH), paccunThiBaeMblii IO hopmyIIe

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) JDOHOpP NPOTOHOB;
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.
OxucnuTens — 3T0 aTOM, MOJIEKYJIa UM UOH, KOTOPBIi
1) yBenu4MBaeT CBOIO CTEIIEHb OKUCIICHMUS;
2) NpUHHMMAET 3JIEKTPOHBI;
3) okucnsiercs;
4) oTmaeT cBOM 3JEKTPOHBI.
[lepmaHraHat Kajus B HIETIOYHON Cpe/ie BOCCTAHABIMBACTCS 10
1) MaHraHaT-uoHa;
2) oxcuna mapranua (I1);
3) okcuma mapranna (1V);
4) xatuona Mn?*,
Crenenb okucnenus xjaopa B KClIO3 pasna:
1) +1;
2) +3;
3) +5;
4) +7.
VYkazarp BEIIECTBO, KOTOPOE SBISIETCS] CHIILHBIM BOCCTAHOBHUTEIIEM:
1) NagS;
2) NazSOqs;
3) NaOH,;
4) NacCl.
Heoprannueckasi u opraHuveckasi XuMust

1. Kak Bogopoa, Tak 1 XJI0p, B3aUMOJAEHCTBYIOT C

1) Bopoif;

2) aMMHaKOM;

3) THAPOKCHUIOM KaJbITUs;

4) MeTaJUTMYECKHM KaJIbI[HEM.

B peakuun

CrCls + H0, + 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 B3auMOJICHCTBUN
1) pacTBOpPOB rHIPOKCHU]IA KaTHs U CEPHON KUCIIOTHI;
2) oxcuaa meau (1I) u a30THON KHUCIIOTHI;

3) pacTBOpPOB HUTpaTa MarHUs ¥ COJSIHON KUCIIOTHI;
4) pacTBOpa r'MJIpOKCHIA KaJbIUs U YTIEKUCIOro rasa.
[Ipu paznokeHuu HUTpaTa KaJlus BbIEISAETCS

1) xucinopon;

2) oxcup azota(ll);

3) oxcup azota (IV);

4) OKCHJ KaJus.

Cynbp¢uT HaTpUs B BOZHOM PAaCTBOPE THIPOITH3YETCS
1) mo xaTuoHy;

2) 1O aHUOHY;

3) 1O KaTUOHY U AaHHUOHY;

4) TuapONMU3y HE MOJBEPraeTcs.

C Bopoii 6e3 HarpeBaHusI pearupyer

1) uuHK;

2) Menp;

3) xene3o;

4) nuThil.

HelitpansHas cpena B pacTBope

1) xapOoHara HaTpus;

2) HUTpaTa aJlOMUHUS;

3) OpomMupaa Kamus;

4) amerara KaJaus.

9. B xauecTBe aHHOHOB TOJIbKO HOHBEI OH™ O6p8.3y}OTC$I IIpu Aucconrann

10.

11.

12.

13.

1) CH3OH;
2) Zn(OH)Br;
3) NaOH;
4) CH3COOH.
Oxkcu1 KanbIus B3aUMOJICHCTBYET C KaXKIbIM M3 TPEX BEIECTB
1) xucnopon, Boaa, cepHast KHCIOTa;
2) coJisiHas KUCIOTa, YIJIEKUCIIBIN Ta3, BOJA,
3) okcun maruus, okcua cepsl (IV), ammuak;
4) xene3o, a30THas KucaoTa, okcu hochopa (V).
I'uapokcu HaTpUs HE pearupyer ¢
1) rugpoKCHUIOM aTIOMUHUS;
2) OKCHJIIOM IIMHKA;
3) CepHOU KUCIOTOMH;
4) okcumom Oapwsl.
[Ipu B3aumoneictBun H202 ¢ mepMaHraHaTom Kanusi B IPUCYTCTBHH CEPHOM KHUCIOTBI
00pa3yroTcs cleAyIolIre BEIecTBa:
1) MnSOs + K3SOs + H0 +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 B3auMoIeiCTBUM 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(oTepHBIE CBONUCTBA,
4) TpOosBISAET TOJBKO OKUCIUTEIbHBIE CBOICTBA.
KucnotHbiM sBiIsIeTCS OKCUA:
1) Cr20s;
2) CuO;
3) CrOg;
4) MnO:a.
XpoMar Kaaus:
1) sBisieTCA OKUCIUTETIEM;
2) SBIISETCS BOCCTAHOBUTEIICM;
3) NposIBISIET OKUCIUTEIbHO-BOCCTAHOBUTEIbHYIO JIBOMCTBEHHOCTD;
4) He pacTBOPHUM B BOJIE.
B peakuuu: CrCls + H0O, + KOH — KyCrOs + NaCl
YHCIIO JIEKTPOHOB, OT/IaHHBIX BOCCTAHOBUTEIIEM, PABHO:
1) 2;
2) 3;
3 4
4) 6.
Jlst oOHapy»keHus KaTHoHOB F
1) xiopumom Kamus;
2) THOIIMAaHATOM AMMOHHSI;
3) THIPOKCUIOM Kalus;
4) nepMaHIraHaTOM KaJUsl.
[Tpu OOBIYHBIX YCIOBHUSAX JKEJIE30 BCTYMAET B PEAKIHIO C:
1) cepoii;
2) KOHIIEHTPUPOBAHHOM CEpHON KHUCIOTOI;
3) pacTBOpOM HHMTpaTa LIMHKA;
4) pactBopom HuTpara meau (II).
Cepebpo He pacTBOpsIETCS:
1) B pa30aBIECHHOM BOJHOM PAacTBOPE CEPHOM KHCIIOTHI;
2) B pa30aBIIEHHOM BOJHOM PAacTBOPE a30THOM KUCIIOTHI;
3) B KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTE;
4) B KOHIIEHTPUPOBAHHOM CEPHON KHCIIOTE.

e3* HCIIONB3YIOT PEaKIHuIo C:

VKaxute CTeleHb OKUCICHUS U KOOPAMHAIUOHHOC YUCJIO 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)2].

HaTpus:

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

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

1) OyraHa
2) UKJI00yTaHa
3) OyTuHa

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

1) 2-metuii-1-6pommnpornieHa
2) 2-metui-1-6pomnpornana
3) 2-MeTHJI-2-0poMIIponaH
4) 2-MeTui-2-0poMIporeHa
28. B cxeme npeppamennii CoHsBr — X — CoHsOC2Hs BemectBoM «X» SBIISIETCS
1) C2Hy
2) C2Hs-C2Hs
3) CH3CHO
4) C2HsOH
29. C 3THHOM MOXET B3aMMO/ICHCTBOBATH
1) METaH
2) BOJIA
3) STUIALETAT
4) a3oT
30. M3omepamu ABISAIOTCS
1) OEH30JI ¥ TOTYOIT
2) MIPOIAHOJI ¥ MPOMAaHOBask KUCIOTa
3) ATAaHOJ U TUMETHIIOBBII ADHp
4) 3TaHOJ U (PeHoI
31. T'omonoramu SIBIISTFOTCSI
1) OCH30JI ¥ TOJIYOI
2) MIPOITAHOJI ¥ TIPOTTAHOBAsT KHCIIOTA
3) 3TAHOJI U TUMETUIIOBBIH 2up
4) 3TaHOJI U (PEeHOIT
32. Tlpu okucnenuu 3tanona okcuaom menu (I1) mpu narpeBanuu o6pasyercs
1) YKCyCHasi KHCIIOTa
2) okcuj yraepoaa (V) u Bona
3) STHJICHTJIUKOJIb
4) YKCYCHBIH albJeruy
33. Cnoxnblii 23¢up oOpa3yeTcst Ipu B3aUMOJICHCTBHH TIUITUHA C
1) KOH
2) C2HsOH

3) HBr



34.

35.

36.

37.

38.

39.

40.

4) H2S04
MeTwidTHIaMUH B3aUMOJICUCTBYET C

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

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

2) OyTaHOJIa ¥ CEPHOU KUCIIOThI
3) OyTaHaJsl U KACIOpOo/Ia
4) OyTuiieHa U BOJIbI
B cxeme npespamennit CeHs-CHs — X — CsHs-COONa coenunenneM «X» sBIsETCS
1) CsHs
2) CsHs-OH

3) CsHs-COOH
4) CeHs-CHO
MeTaH MOXHO TIOJTyYUTh B pe3y/bTaTe B3aUMOICHCTBUS
1) CH3COONa ¢ NaOH
2) CH30H ¢ HCI
3) CHsCl ¢ Na
4) CH30H ¢ Na
AHWIIUH B3aUMOJICHCTBYET C

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

4) okcuaom yriepoaa (1V)

8.4. Bonpocsl Kk 3k3aMeHy IO JUCHHUILINHE «XUMHSA»

OCHOBHBIE TIOHATHS W 3aKOHBI OOIIEH M HEOPTraHWYECKOW XUMHH. ATOMHO-MOJIEKYJISIPHOE
y4yeHHe. 3aKOHbl COXPAHEHHUs MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, KPaTHBIX OTHOIIECHHI.
DNEMEHT, MPOCThle U CIIOKHBIE BEIIECTBA, SIBJICHHE auioTponuu. OTHOCUTENbHAs aTOMHAs
Macca snemMeHTa. Mojb u MoJisipHas Macca. Yucno ABorajpo.

["a3oBbie 3akoHBI. MoOmsipHBIA 00heM Ta3za. HopmanbHbie ycnoBusi. YpaBHeHne MeneneeBa-
Knaneitpona. OTHocuTenbHAS TNIOTHOCTH Ta30B. OO0beMHas A0Js.

OKBUBaJEHT, (AKTOp HKBUBAJEHTHOCTH, KOJUYECTBO BEIIECTBA 3KBUBAJICHTA, MOJISPHAs
Macca HKBUBAJICHTa U €€ pacyeT, 3aKOH SKBUBAJICHTOB.

Ctpoenune aroma. OTKpBITUS, CBUACTEIBCTBYIOIIME O CIOXKHOM CTPOCHHHM artoMa. fnepHas
Mojies atoma Pesepdopaa.

KBanToBast Teopus cBera. CTpoeHHe AJIEKTPOHHON 00o0j0uku aromMa 1o bopy. OcHOBHBIE
IpeCTaBICHUs] KBAaHTOBOM MexaHUKU. BomHoBast pyHKIuS.
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~No

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.
30.

KBanToBbIC uncha.

Ilepuoauueckuii 3aK0H U nepuonueckas cucrema sneMentoB J[.M. Menaeneena.

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

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

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

XyMHYecKasi CBSI3b M €€ XapaKTePUCTHKHU: BHEPIUs CBSA3M, JUIMHA, HAINPABICHHOCTb H
MOJISIPHOCTb.

KoBaneHTHas CBsA3b. OKCHEpUMEHTAIbHAs KpUBAas IMOTEHIUAJIBHON OSHEPrUU MOJEKYJIbI
BoZlopoaa. Meroa BalleHTHBIX cBsA3eil. HenomsipHas u nosisipHast KOBaJIEHTHAS! CBS3b.

Crioco6b1 00pa3oBaHusl KOBAICHTHON CBs3HM. HampaBineHHOCTh KOBaJIeHTHOH cBsizu. Curma-,
MU- U JIeNbTa-CBsA3b. [ MOpuAnU3anms aTOMHBIX 3JIEKTPOHHBIX OpOUTANIEH U CTPOSHUE MOJIECKYII.
Meton MonekyaspHbIX opOuTanell. CBSA3bIBAIOIIME U Pa3pBIXJSAIOUIME MOJIEKYJISIpPHBIE
opbutanu, ux HHeprus u (opma. DHepreTMyecKue auarpaMMbl MOJIEKYNT BOAOpOAa U
KHCIJIOPOJA.

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

Kommiekcnsie coennnenus. KoopaunanunonHnas teopus Beprepa.

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

Jucconmanusi KOMIUIEKCHBIX coeauHeHU B pactBope. [lepBuuHass M BTOpUYHAS
mucconuanuu. Koncranrta Hecroiikoctu. I[Tpumepsr.

OcCHOBHbIE TOHSATHS XUMHYECKONM TEPMOJMHAMHKHU: TEPMOJMHAMHUYECKas CHCTEMA,
napamerTpsl, mnpouecchl. Terora u pabota. IlornomeHue W BbIACTCHHE SHEPIUU TPHU
XUMHUYECKHX IPEBPAIICHUSIX.

@YHKIMS COCTOSIHUS CUCTEMBI. BHYTpeHHss sHeprus u sHTanbnusa. CTaHIapTHOE COCTOSIHHUE
BellecTBa. TerioTa XUMUYECKON peakluy MpH MOCTOSHHOM JABJIEHUU M MPU MOCTOSHHOM
o0BeMe.

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

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

[Tporieccel B HEM3OJIMPOBAHHBIX cucTeMax. JHeprusi ['m66ca m sHeprus ['enpmronbla Kak
KpUTEpHUI CaMONPOU3BOJIBHOTO NMPOTEKaHus nporecca. Pacuer AG peakiuu.

OO6patumMble 1 HeOOpaTUMBbIE XMMHYECKHE PEaKIMH M COCTOSHUE XMMHUYECKOTO0 paBHOBECHS.
3aKkOH IeUCTBYIOMUX Macc. KOHCTaHTBI paBHOBECHS.

CBs13b KOHCTAaHT paBHOBecus ¢ >Heprueil ['m66ca u sueprueit I'enmpmronbua. [Iponssenenue
KOHIEHTpAllUi BEILECTB, YYAaCTBYIOIIMX B PEAKIMH, MPU 33JaHHBIX YCJIOBUSX. YpaBHEHHE
M30TEPMbI XUMUYECKON PEAKIIUU U ONIPEJEIICHNE €€ HAIIPABJICHHUSI.

Cwmenienne xumudeckoro pasHoBecus: npuniun Jle [larense — bpayna.

CKOpOCTb TOMO- U T€TEPOTE€HHBIX peakluii. 3aKOH IeHCTBUSA Macc. PaKTOpBbI, ONPENEIAIOLINE
CKOpOCTh XUMHUYECKOU peakunu. KoHcTanTa ckopocTr. MHOroCTaIMAHBIE IPOLIECCHI.
[Topssok ¥ MOJIEKYJSIPHOCTh peakuuid. BnusiHue Temneparypbl Ha CKOPOCTb XHMHUYECKOU
peakuuu. IlpaBuno Bant-I'ohda. IlpencraBmenne o Teopur aKTUBHBIX CTOJKHOBEHHH.
OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Karanus. [lonsiTue 0 MexaHU3Me KaTaJTUTUYECKUX PEaKIIUil.

Y4yeHue o pacTBOpax: OCHOBHBIE OIpenesieHus (pacTBOp, PacTBOPUTENb, PACTBOPEHHHOE
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31.

32.

33.

34.

35.

36.
37.
38.
39.
40.
41.
42.

43.

44,

45,
46.

47.
48.
49,
50.
51.
52.

53.

54,

55.

56.

S7.

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

[Tpouiecc pacTBOpeHUs Kak (U3MKO-XHMMHYECKOe siBiieHue. Teopus comibpBatamuu [I.1.
MenneneeBa. TermnoBoil 3ddexTr mnpu pacTBOpeHHMH  TBEpPABIX BEIIECTB B JKUIKOM
pacTBopuTelie. 3aBUCUMOCTh PACTBOPUMOCTH BELIECTB OT TEMIIEPATYPHI.

CniocoObI BbIpa)keHUsI KOHIIEHTPALIUU PacTBOPOB.

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

PacTBOpBI TBEpIBIX BEMIECTB B KUAKOCTAX. KoJuMraTuBHBIE CBOMCTBA PAacTBOPOB: 3aKOH
Payns, noBpllIeHHE TeMIEpaTypbl KUIIEHHUS U TOHWKEHUE TEMIIEpaTypbl 3amMep3aHus
pacTBOpOB, OCMOC W OCMOTHYecKoe maaBieHue. Poib ocmoca B OuocucTemax: JH3HC,
IJ1a3MOJIU3, TEMOJIN3, TYProp.

PactBopb!l anektponuToB. Teopus 31EKTpONIUTHYCKON auccoumanuu AppeHuyca. CTeneHb
muccouuanuu. M3otonmdeckuit koaddunument. KomnmuratuBHble CBOWCTBA pPacTBOPOB
AIEKTPOJIUTOB.

CunpHBIC ANEKTPOJIUTHI: HOHHAS CHUJIA PaCTBOPA, aKTUBHOCTh U KOA(PHUIIUEHT aKTUBHOCTH.
Crna0ble 3JIEKTPOIUTHL: CTETICHh M KOHCTaHTA JUCCOIMAIINY, 3aKOH paz0asieHust OcTBambaa.
[TpousBeneHne pacTBOPUMOCTH U YCIIOBUE 00pa30BaHUS U PACTBOPEHUS OCA/IKOB.
Huccouunanus Boasl. Bomopoausiii nokasarens. Pacuer pH pacTBOpoB CHIIBHBIX U clIaObIX
KHCJIOT U OCHOBAHMII.

Teopun kucnor u ocHoBaHud Appenuyca, bpencrena — Jloypu, Jlprouca. KoHcTaHTBI
KHCJIIOTHOCTH U OCHOBHOCTH.

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

CreneHb OKHCICHHUS U OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIMHU. DJIEKTPOHHAS TEOPHs
OBP. MeTton anekTpoHHOTO 6anaHca U METO]T OypeaKIIui.
OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA JIEMEHTOB M UX COCIWHEHUM B 3aBUCHMOCTHU
OT TIOJIOKEHMS JJIEMEHTA B IEPUOJUYECKOM CUCTEME U CTEIIEHU OKUCIIEHUS DJIEMEHTOB B
COCUHEHHUSIX.

Tuner OBP. Baxneiimne OKUCIUTENN U BOCCTAHOBHUTENU. BiusHME cpeapl Ha MPOTEKAHHE
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI HA TPUMEPE NTEPMAHTaHaTa KaJIusl.
["anbBaHUYECKHM DIIEMEHT U €r0 JICKTPOABUKYILAS CUJIA.

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

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

OKcupl: HOMEHKIIATypa, Kiiaccuukamms, XkMAYECKUE CBOMCTBA U MOTyUYeHHE.

OcHoBaHMsI: HOMEHKJIATypa, KiacCupUKaIus, XUMUYECKHUE CBOMCTBA U MOTyYeHHE.

KucnoTer: HOMeHKIaTypa, KiaccupuKaius, XUMHIECKIE CBOMCTBA U TIOJTyYCHHE.

Conu: HOMEHKJIATypa, KIacCU(pUKaIvsl, XUMAYECKHUE CBOWCTBA U TIOTyYEHHE.

Bonopoa. Bomopon B mpupoge. CBoiicTBa M NMPUMEHEHHE BOJOPOJIa M €ro COCIUHEHHU.
ITepoxcuna Bogopona. Bona. Bona B npupoae. Pusnyeckue 1 XUuMUYECKUE CBOMCTBA BOJIBI.
OO0mias xapakTepuCTUKa AJIEeMEHTOB TiaBHOUW moarpymmbl | rpynmel. [llenoynsie MeTamibl B
npupoge. Ilomydenue u cBoOWCTBa WIENOYHBIX MeETAIOB. OKCHUIBI, TEPOKCUABI U
runepokcusl. [IpuMenenre u 6nosornueckasi pojb COCTUHEHUN HATPUS U KaJIUS.

OO0mmas xapakTepucTHKa 37MeMeHTOB rinaBHoW moarpynmsl |l rpynmer. bepunnuit u maruui,
MoJTydeHue, CBOMCTBa M mpuMeHeHue. CoeTMHeHNS OSpUIUTHS M MarHHUsI.

[lenoyHO3EMENbHBIE METAIIBI, KX OKCHUJIBI, TUIPOKCUBI, COMH. JKECTKOCTh BOJIBI U CIIOCOOBI
€€ yCTpaHEHHs.

OCHOBHBIC 3aKOHOMEPHOCTH XHMMHUHU O-3JIEMCHTOB: 3JICKTPOHHAs CTPYKTYpa, BaJICHTHbBIC
COCTOSIHUSI, SHEPTUS MOHU3AINH, (PU3NUecKre CBONCTBRA.

OOmiast  XapakTepUCTUKa XUMHUYECKHUX CBOWCTB  (-3JIEMEHTOB:  BOCCTAHOBUTEIIbHAS
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59.
60.
61.
62.
63.
64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.
79.
80.
81.
82.

CIIOCOOHOCTB, YCTOWYMBOCTh COSIMHEHUH, OKCH/IBI M THIPOKCHIBI 0-32JIEMEHTOB, CIIOCOOHOCTH
K KOMIIJIEKCOOOpa30BaHUIO, KaTaTIUTUYECKasi CIOCOOHOCTb.

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

OOmiass xapakTepUCTHKA, CBOWCTBA M Ba)KHEHIIME COENMHEHUs MapraHua. llepmanranar
KaJIUsl, €r0 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIEC CBOMCTBA B 3aBUCUMOCTH OT pH cpenpl.
d-DOnementst VI rpynmbr. OOmias xapakTepucTUKa, CBOMCTBA M BaKHEiIINe coeqnHeHus d-
JJIEMEHTOB CEMEMCTBA JKene3a.

OOmrast XapaKTepUCTHKA, CBOWCTBA W BaKHEUIHE coeauHeHHst O-32JIEMEHTOB CceMeicTBa
IUTATHHBI.

OO011ast XapakTepUCTHKA, CBOMCTBA U BaKHEHIIIME COEIMHEHUS JIEMEHTOB ITOATPYIIIBI MEH.
OO011ast XxapakTepUCTHKa, CBOMCTBA M BaKHEHUIIINE COEJMHEHUS 3JIEMEHTOB MTOArPYIIIIbI IUHKA.
O6mas xapakrepuctuka p-anemeHToB III rpynmsl. bop u ero coeaunenus. buonoruueckas
poJib Oopa.

AmoMuHU# U ero coequHeHus. AntoMuHui B npupoze. [lonydyenue aaroMuHusi, CBOMCTBa U
npuMeHeHne. AM(OTEpHOCTh ATFOMUHMS, €r0 OKCUAa U ruapokcua. CoelMHeHHs alfOMUHNA,
UX CBOMCTBA.

OO6was xapakrepucTuka p-3iemMeHToB |V rpynmnsl. Yraepoa. Yriepon B npupoze. CTpykTypa
M CBOWMCTBA QIOTPOIHBIX MOAM(PUKALMK yriepoga. XHUMHUYECKHE CBOMCTBA YIJIepoja.
KapOupr.

Oxkcunel yriiepona. YroneHas kuciora. KapOonatel u  ruapokapOoHatbl. CoequHCHHS
yriepoaa ¢ rajloreHaMmu, cepoi, azoroM. lluaHaTel M THonMaHaThl. buosormdeckas poinb
yriaepona.

Kpemunii. Kpemuuii B npupoge. [lonyuenue, cBoiicTBa u npuMeHenne kpemuusi. Cuiiad 1 ero
npousBoHble. Kucinopoausie coequnenust KpeMHust. Cunukarbl. CUITMKOHBI U CUJIOKCAHBI.
OO11ast XapakTepUCTHKa, CBOMCTBA M BayKHEHIIINE COETMHEHNS T€pPMaHNs, OJI0BA U CBUHIIA.
OO0mass xapakTepucTuka p-3jaeMeHToB V rpynmbl. A30T, (GocGop M MBIIBSIK B OpraHu3Me
4eJoBeKa, X Ouosoruueckas poib. A30T B mpupoje. [lonydenue, cBoiicTBa U NMpUMEHEHUE
azora. Hutpuasl. AMMuak. Conu aMMOHHS.

Oxcuzpl a30Ta, UX CBOWCTBA. A30THCTast U a30THas KUCHoThl. Criennduka B3aUMOAECHCTBUSA
a30THOM KHUCJIOTHI C METAJJIaMM M HemeTauiamMu. Hurtparel, MX TMOJy4YeHHE, CBOICTBA,
TEPMHUUECKasl yCTONYUBOCTb.

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

OOm1ast XapakTepuCcTUKa, CBOUCTBA M BayKHEHIIINE COEAMHEHUS MBIIIbsIKA, CypbMbl U BUCMYTA.
[IpuMeHeHne ITUX 3JIEMEHTOB U UX COSUHEHUN.

OOmrast xapakTepucTuka p-aneMeHToB VI rpynmel M ux Ouonoruyeckas posb. Kucmopon.
Kucnopon B mpupoge. Ilonydenne u cBorictBa kucnopoaa. O30H U €ro CBOKWCTBA.

Cepa. Cepa B mnpupone. Ilomyuenue, cBoiictBa um mnpumeHeHue cepbl. CepoBomopon u
CyIb(QUIBL

Oxcuapl cepsl. KucnopogHble KHCIOTBI CEPBI, HMX OKHCIUTEIbHO-BOCCTAHOBUTEIBbHAS
akTUBHOCTh. Tuocynbgatel. [lomydyenue cepHoit kucnotsl. Oneym. Ilupocepnas kuciota.
ITepokcoanicepHas KUCIIOTa U €€ COJIM KaK OKUCITUTEIH.

O6mas xapakrepuctuka p-a3iaemeHToB VI rpynnsl u ux OGmonorudeckas poiib. ['anoreHsl B
npupoze. Pusnueckre 1 XMMUUYECKNE CBOMCTBA IraJIOT€HOB. ' alloreHOBOIOPOBI.

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

THUIBI XMMUYECKHX CBSI3€H B OPrAHUYECKUX COCIUHCHUSIX.

OcHOBHBIE IIPEJCTABIEHUS O MEXAHU3ME IPOTEKAHUS XUMUUECKUX PEAKLIUN.

ANKaHbl, TOMOJOTMYECKHH psJl, H30MEpHUsi, HOMEHKJIATypa, CIOCOOBI IOJIy4eHHUs U
XUMHYECKHE CBOMCTBA.
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83.

84.

85.
86.

87.
88.
89.
90.
91.
92.
93.
94.

95.

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

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

ATKaaueHbl, H30MepHsi, HOMEHKIIATypa, CIIOCOOBI MOJIYIeHUS U XUMUYECKUE CBOMCTBA.
ApoMaTuyeckue yriieBOJOpPOJAbl, HOMEHKIATypa, H30MepHus, CIOCOObl TMONY4YeHUS W
XAMHUYECKHE CBOMCTBA.

CnupTsl, U130Mepus, HOMEHKIIATypa, CIIOCOOBI MTOJIyYeHUS U XUMHUYECKHE CBOICTBA.

®eHoJIbl, U30MEpHs, HOMEHKJIATypa, CIIOCOObI MOIYYeHHUSI U XUMUYECKHUE CBOMCTBA.
Anpaerufibl U KETOHBI, M30MepHUs, HOMEHKJIATypa, CIOCOOBbl MOJIYyYEHUS U XUMHUYECKHE
CBOJIICTBA.

KapOoHoBBIE KHUCIOTHI, M30MEpUs, HOMEHKJIATypa, CIOCOOBbl MONYyYEHUS U XUMHUYECKHE
CBOICTBA.

CrnosxxHble QUpPBLHU KUPbI, HOMEHKIJIATypa, CIOCOOBI MOJTYYEHHs] U XUMHUYECKHE CBOICTBA.
Mbina.

YrneBoasl, Kinaccudukaiys, HOMEHKIATYpa, CIOCOOBI OMYyYEHUSI 1 XUMUYECKHE CBOMCTBA.
AMUHBI, I30MEpHsi, HOMEHKJIATYpa, CIIOCOOBI TIOJTYyYSHUS 1 XUMUIECKHE CBOMCTBRA.
AMUHOKHUCIIOTBI, U30MEpHsI, HOMEHKJIATypa, CIOCOObI MONyuYeHUs U XMMHUUYECKHUE CBOICTBA.
IIpupoaHbIE aMUHOKHUCIIOTHI. benkH.

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

OO0pa3zen 0ui1eTa K 3K3aMeHy MO0 IMCUUILTHHE «XUMUSD)

dopma MpoBEACHUS IK3aMEHA - CMEIIIaHHAS

YHCIIO W 3apsi KOMIUIEKCOOOpa3oBaTelnsi, BHEIIHIOK W BHYTPEHHIO chepbl. Kak mporekaeT mporiece
JIACCOIMAIIMM KOMIUIEKCHOTO COEIMHEHUsT B pacTBope? Hamumcars BbIpaskeHHE JJIsi KOHCTAHTBHI HECTOMKOCTH
KOMILIEKCHOTO HOHA.

Munucmepcmeo odpazoeanusn u nayku PO
Cegepo-Ocemunckuii 2ocyoapcmeennslii ynugepcumem umenu Kocma Jlesanosuua Xemazypoesa
Kadgheopa ooweit u neopzanuueckoii xumuu.
Mucyunauna «Xumusn»
Hanpaenenue 6axanaspuama 29.03.05 «KoHcTpyHpoBaHHe W3IeHI JETKOH MPOMBIILIEHHOCTI)
1 kypc, 1 cemecmp
OK3AMEH

3K3AMEHALIMOHHBIN BUJIET Ne 1

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

AJ'IKaHI)I, TOMOJIOTHYCCKHUI A, UI30OMEPUsL, HOMCHKIIATYpa, CITOCOOBI MOJYy4YCHUS U XUMHUYICCKUEC CBOIiCTBa.

Brruncnuts Macey ocazika, KOTOpbIi oOpa3syercs npu cmenienuu 50 mit 0,1 M pacTBopa HUTpaTa
ceuHna (1) u 30 ma 15% pacTBopa cepHOW KHCIOTHI INIOTHOCTHIO 1.12 /mi1.

K [AlI(H20)2(0OH)4]
HasBarh KOMIUIEKCHOE COEJMHEHHE, YKa3aTh KOMIUIEKCOOOPA30BaTelb W JIMTAHABI, KOOPAWHAIMOHHOE

3aB. kadeapoii odmmei u
HEOPraHUYECKON XUMHUH JIM. KYBAJIOBA

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

Xapakm epucmuKa omeema

bannw

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

56-60

Jlan monHbIN, pa3BepHYTHIM OTBET HAa MOCTABICHHBIA BOMPOC, MOKa3aHa
COBOKYITHOCTb ~OCO3HAHHBIX 3HAaHMA 00 OOBEKTe, JOKa3aTeIbHO
PAacKpbITBl OCHOBHBIE TIOJIOKEHUS TEMBI; B OTBETE IMPOCIEKHBACTCS
YyeTKas CTPYKTYpa, JIOTWYECKash I10CIIE0BATEIbHOCTb, OTpaXKaroLas
CYITHOCTh PACKPHIBAEMBIX MOHATHUN, TEOPHH, sBIEeHUN. 3HaHHE 00
00BeKTE IEMOHCTPUPYETCS Ha (JOHE TIOHUMAHUS €r0 B CUCTEME JIaHHOM
HAyKH U MEKIUCIHUIUIMHAPHBIX CBsA3e. OTBET U3MO0KEH JTUTEPATyPHBIM
A3bIKOM B TE€pMHHAX HayKu. MOryT ObITh JOIYILEHbl HEIOYETHl B
OTnpeieNieHUU TOHATUN, UCTPaBIEHHBIE CTYIEHTOM CaMOCTOSATEIHHO B
IIPOLIECCE OTBETA.

51-55

JlaH 1OnHBIN, pa3BEpHYTHIA OTBET HA ITOCTABJICHHBIN BOIIPOC, ITOKA3aHO
YMEHHE BBIICIUTh CYLUIECTBEHHBIE M HECYLIECTBEHHbIC NPU3HAKH,
MPUYMHHO-CIEACTBEHHbIE CBA3U. (OTBET YETKO CTPYKTYpPUPOBaH,
JIOTUYEH, W3JIOKEH B TepMHHAX Hayku. OJHAKO TOMYIIEHBI
HE3HAYUTENbHbIE OIIMOKH WM HEJOYEeThl, UCIIPABICHHBIC CTYIEHTOM C
MTOMONIBI0 «HABOASIIMX» BOIIPOCOB MPENOAABATEIIS.

46-50

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

41-45

JlaH HenoCTaTo4HO IOJHBIM M HEIOCTATOYHO PA3BEPHYTHIA OTBET.
Jlornka ¥ IOCIENOBATEIBHOCTh M3JI0KEHHUS HMEIOT HApYILICHUS.
JlonyiieHsl omMOKN B PACKPBITUH MOHATUH, YIOTPEOJIEHUN TEPMHUHOB.
CryneHT He CIOCOOEH CaMOCTOSATENBHO BBIJEIUTH CYIIECTBEHHBIE H
HECYIIECTBEHHbIE MPHU3HAKM W  NPUYMHHO-CIECIACTBEHHBIE  CBS3U.
CryneHT MOXeT KOHKPETU3UpOBaTh OOOOIICHHbIE 3HAHU, JOKa3aB Ha
IIpUMepax HX OCHOBHBIE TIOJIOKEHUS TOJBKO €  IOMOIIBIO
npenojasaress. PedyeBoe oopmieHne Tpedyet nornpaBokK, KOPPEKIHH.

36-40

Jlan HemoNHBIA OTBET, JIOTUKA W TOCIEA0BAaTEIbHOCTh H3JI0XKEHHS
UMEIOT CYILECTBEHHbIE HapylleHus. JlomymeHsl rpyOble OMMOKH MpH
ONpENETCHUN CYIIHOCTH PACKpPBIBAEMBIX IOHATHH, TEOPHil, SIBICHUM,
BCJIE/ICTBUE  HEMOHHMMAHUS  CTYJEHTOM HUX  CYIIECTBEHHBIX U
HECYIIECTBEHHBIX MPU3HAKOB U CBA3€il. B 0TBeTE OTCYTCTBYIOT BBIBOJIBI.
YMeHHue pacKpbITh KOHKPETHbIE MPOSBICHUS OOOOIICHHBIX 3HAHUHA HE
nokaszaHo. PeueBoe odopmiieHrne TpedyeT monpaBoK, KOPPEKITHH.

31-35
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JlaH HeToMHBIA OTBET, MPEACTABISIIONTUN COO0N pa3pO3HEHHBIC 3HAHUS
M0 TEME BOIPOCa C CYIIECTBEHHBIMH OIIMOKAMH B OIMPEACIICHUSX.
[IpucyTcTBYIOT parMeHTapHOCTh, HEJIOTUYHOCTh M310KeHus. CTyaeHT
HE OCO3HAET CBS3b JAHHOTO TOHSATHS, TCOPUHU, SIBJICHHUS C JAPYTHUMH
o0beKkTaMu TUCHUILIMHBL. OTCYTCTBYIOT BBIBOJIBI, KOHKPETH3allUs M 1-30
JI0KA3aTeJIbHOCTh U3JI0kKeHUs. Peub HerpamoTHas. J[OMOJHUTENbHBIE U
YTOUHSIIOIIIME BOMPOCHI TMpENojaBaTesisi HE NPUBOIAT K KOPPEKIUU
OTBETa CTYJEHTA HE TOJIbKO Ha MOCTaBJIEHHBIM BONPOC, HO U HA APYTUe
BOIPOCHI AUCHUTUIUHBI.

He nmomyuensr 0TBETHI 110 6230BBIM BOIIPOCAM JTUCHIUTLIHHBIL. 0

PG3YJ'IBTI/IPYIOH_[3H OIICHKA OIIPEACTIACTCA B COOTBETCTBHUU C ITonoxenuem o 6aHHBHO'pCﬁTHHFOBOﬁ
CHCTEME OIICHKH 3HAHUM CTYACHTOB.

Metoauka ¢popMupoBaHusi pe3yabTHPYIOLIEH OLlEeHKHU:

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

1 —s1 pyOexxHasi aTTecTalusl - MAaKCUMAIbHO 50 62,1108, U3 HUX:

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

Ot 0 no 25 GamnoB (Tekymiasi OleHKa) — aKTUBHAs paboTa 3a JAaHHBIA MMEPUOJT HA Ja00PATOPHBIX U
MPAaKTUYECKUX 3aHITUAX.

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

Ot 0 mo 25 GamnoB (pyOekHasi aTrTecTanusi) — KOMIBIOTEPHOE TECTUPOBAHME WM MHUCbMEHHAs
KOHTpOJIbHast paboTa;

Ot 0 1o 25 6annoB (TeKyias OlleHKa) — aKTUBHAs paboTa 3a JaHHBIHN Mepuo/1 Ha 1a00paTOPHBIX U
MPAKTUICCKUX 3aHITHSX.

ITpoMeKyTOUHBIN KOHTPOJIb:

3auer MJIM IK3aMeH:

3a 0TBET Ha 3a4yeTe WIN dK3aMeHe CTYAEHT noxydaeT 0-50 Ganos.

CTyneHTsl, MOTYYUBIINE B XO/€ TEKYIIEro U pyoekHOro KOHTpois 56-100 6amioB, aBTOMaTHYECKH
MOJTy4al0T COOTBETCTBYIOIIYIO DK3aMEHAIIMOHHYIO OLIEHKY MU 3aueT. Ecnu ctyaeHT He Habupaet 56
0ayutoB AJist 3a4yera (dK3aMeHa), WIIM OH XOUYeT TOBBICUTH CBOIO OLIEHKY Ha SK3aMEHE, TO OH MOXXET
C/1aBaTh 3a4€T MJIM SK3aMEH B IIEpUO/]] 3K3aMEHAIMOHHON CeCCUu.
PesynbTupyromasi OreHKa pacCYMTHIBAECTCS IO COOTBETCTBYMOMIEH (opMyie ¢ yd4eToM TeKylien
yCIIEBaEMOCTH, PE3YyJIbTATOB PyOESIKHBIX aTTECTALlMH M YCTHOTO OTBETA HA HK3aMEHE MJIH 3a4eTe.

IIIxana UTOrOBOM aKaIeMHYECKOH YCIIEBAEMOCTH CTYACHTOB 110 IMCUMILINHE

Cucrema onenok COI'Y
®opma Cymma Ouenka
KOHTPOJIA 0aJ1JI0B
86 - 100 OTJINYHO
IK3aMeH 71-85 XOpOIITO
56-70 YJIOBJIETBOPUTEIHHO
3aur 56-100 3a4YTEHO
0-55 He 324TeHO
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IMoka3aTe/u U KPUTEPUH OLEHMBAHUSI KOMIETEHIIHI{ HA Pa3TUYHBIX ITANAX UX
(¢opmMupoBaHus, onucaHue MIKAJ OLlEHUBAHUSA

YpoBeHnb chopMHPOBAHHOCTH KOMIIETEHIM A

«MuHIMAJIBbHBIA YPOBEHb «MuHIMAJbHBIA «CpenHuii ypoBeHb» «BbICOKH yPOBeHb»
He TOCTUTHYT» YPOBEHb) (71-85 6anoB) (86-100 6an10B)
(MeHee 56 6aI0B) (56-70 6ans10B)
Komnemenyuu ne Komnemenyuu Komnemenyuu Komnemenyuu
cpopmuposativi. chopmuposarivl. cpopmuposativi. cpopmuposanbi.
3HaHuA 0TCyTCTBYIOT, | ChOopMUPOBAHEI 3HaHUA obmmpHeIe, | 3HAHUS TBEpIbIC,
YMEHUSI M  HaBBIKM He | 6a30BbIC CTPYKTYpHI | CUCTEMHBIE. apryMeHTHUpPOBaHHbIE,
c(hOpMHUPOBaHBI. 3HAHUU. YmMenus HOCST | BCECTOPOHHHUE.
YMmenus ¢pparMeHTapHBI | PETPOTyKTHBHBIN YMeHus YCHEIIHO
u HOCST | Xapakrep, MIPUMEHSIOTCS K
PENPONYKTUBHBIH MPUMEHSIFOTCS K | PELICHUIO KaK TUIOBBIX,
Xapakrep. pEIIeHUI0 TUTIOBBIX | TAK M HECTaHJAPTHBIX
HeMoHcTpUpyeTcs 3a1aHUM. TBOPYECKHUX 3aJaHU.
HU3KHAN ypoBeHb | JleMOHCTpUpyeTcs JeMoHncTpupyetcs
CaMOCTOATEIIBHOCTH JIOCTaTOYHBIM YPOBEHb | BBICOKMIA YPOBEHb
MIPAKTHYECKOTO HABBIKA. | CAMOCTOSITEIIHHOCTH CaMOCTOSITENTFHOCTH,
YCTOHYHMBOTO BBICOKasl aJJalTUBHOCTh
MIPAKTUYECKOT0 HAaBhIKA. | MPAKTUYECKOTO HABBIKA
OnucaHue KpuTEpHeB OLeHUBAHUSA
Oo0yuatomuiics Ob6yuaromuiicst Oo6yuatommuiicst OOyuatomuiicst
JIEMOHCTPUPYET: JIEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET:
- CYIIECTBEHHBIE MPOOENHI | - 3HAHWS TEOPETHUYECKOrO | - 3HAHWE W IOHWMAaHUWE | - rirybokue,
B 3HaHMAX  y4eOHOro | MaTepuaia; OCHOBHBIX BOTIPOCOB | BCECTOPOHHUE "
MaTepuana; - HEMOJHBIE OTBETHl Ha | KOHTPOJIHPYEMOTO apryMeHTHUPOBaHHbIE
- JIOITYCKAIOTCS | OCHOBHBIE BOIPOCHI, | 00beMa IPOrPaMMHOTO | 3HAHUS
MPUHLIUITHAIEHBIE OMIMOKK | OMTUOKH B OTBETE, | MaTrepuana; MPOrPaMMHOTO
MpU OTBET€ HA OCHOBHBIE | HEJIOCTATOYHOE MOHWMAHWE | -  TBEpAblE  3HAHHUA | MaTepuana;
BOTIPOCHI, OTCYTCTBYET | CYIIHOCTH M3JIaraeMbIX | TEOPETUYECKOTO - TIOJTHOE TTOHMMAaHHe
3HAHWE€ W  TIOHUMaHHE | BOTIPOCOB; Marepuana. CYIITHOCTH u
OCHOBHBIX  TIOHSTHA W | - HEYBEPEHHBIC U HETOYHBIE | -CITIOCOOHOCTH B3aMMOCBSI3U
KaTerOpHii; OTBETHI Ha | YCTaHaBIINBATh M | paccMaTpHUBaEMBbIX
-HENIOHUMAHUE CYIIHOCTH | AOTOJHUTENbHBIE BOIPOCHL;, | OOBSICHATD CBA3b | NIPOLIECCOB u
JOTOJTHUTEIIbHBIX - HEJIOCTaTOYHOE BIA/ICHUE | IPAKTUKH M  TCOPHH, | SBICHUMH, TOYHOE
BOTIPOCOB B pamKax | JUTepaTypow, BBISIBIISITD 3HAaHWE  OCHOBHBIX
3a1aHU; PEKOMEHIOBAaHHOMI IIPOTUBOPEYN, MOHATUM B paMKax
- OTCYTCTBME  YMEHHMA | IPOTrPaMMOi AUCLMIUIMHBL, | MPOOJIEeMbl M TEHACHLIMH | 00CYXKIaeMBbIX
BBHITIOJTHATh TPaKTHYECKWe | - yMeHHe 0e3 TIpyObIX | pa3BUTHS; 3a/laHui;
3a/1aHus, OmnoOO0K pemarts | - MIpaBUJIbHBIC u|- CIIOCOOHOCTD
MIPeyCMOTPEHHBIE MIPaKTUYECKHE 3a7aHusl, | KOHKPETHBIE, 0e3 | ycraHaBIMBATh u
NPOrpaMMOii AUCHUIIMHBL, | KOTOPBIE cienyer | TpyobIx omnOoK, | OOBIICHATH CBA3b
- OTCYTCTBHE TOTOBHOCTH | BBIITOJIHHUTH. OTBETHI Ha | IPAKTUKU U TEOPHUHU;
(cnocobOHOCTH) K ITOCTaBJICHHBIE - JIOTUYECKH
JUCKYCCHH U HU3KYIO BOIIPOCHI; MOCIIEA0BATENBHBIE,
CTETIeHb KOHTAaKTHOCTH. - yMEHHE  pemaTh | CoAep)KaTeIbHbIE,
MIPaKTHYECKHE 3aJaHHA, | KOHKPETHBIE u
KOTOpBIE CIIeyeT | UCUEpIBIBAIOIINE
BBITIOJTHUTB; OTBETHI Ha  BCe
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JHUTEPaTypoi, JIOTIOJTHUTEIBHBIE
PEKOMEHIOBaHHOM BOIPOCHI
POrpaMMOit 9K3aMEHATOPA;
JMCIUIUINHEI, - yYMEHHE pemaTh

- HaJIW4YHe COOCTBEHHOH | MPAKTUYECKHE
000CHOBaHHOW MO3UIIUY | 3a/IaHUS;

o 00Cy>KIaeMbIM | - cBoOoHOE
BOITPOCaM. HCIIOIb30BaHHE
Bo3MoKHEI OTBETaX Ha BOIPOCHI
HE3HAYNTEILHBIE MaTepuaioB
OTOBOPKH M HETOYHOCTH | PEKOMEHIOBAHHOMN
B PACKPBITUM | OCHOBHOM
OTHEIbHBIX ITOJ0KEHHH | JOMOJHUTEILHON
BOIIPOCOB, JTUTEPaTYPHIL.
MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETAax.
Onenka Onenka Onenka Onenka
«HEYJTOBJIETBOPUTEIBHO» | «YAOBJETBOPUTEIBHO» / | «XOPOILIO» / «32a4TEHOY «OTJIMYHO» /
/He 3a4TEeHO «3aUYTEHO» «32YTEHO»

™=

o

10.
11.

12.

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

Jlureparypa
a) OCHOBHAsI JIUTEPATypa:

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

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

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

COopHUK 3amad W ynpaxHeHUl nmo oOuieil m Heopranuueckoi xumuu: [locoOue st
By30B / H.H. IlaBnos, B.1. ®ponos, C.B. ®ponos u np.; nox pea. H.H. ITaBnoa. — M.:
Hpoda, 2005. — 239 c.

[TpakTukym mo obmieit u Heopranudeckoi xumun: I[locobue msa By3os / B.M. ®poros,
T.M. Kypoxrtuna, 3.H. IsimoBa u np.; nox pen. H.H. ITasnosa, B.1 1. ®ponoa — M.:
Hpoda, 2002. — 304 c.

[TpakTukym no Heopranumyeckoil xumuu: [locoOue nans By3o / JI.B. babuu, C.A.
banesun, ®.b. I'nukuna n ap. — M.: Ilpocsemenne, 1983. — 303 c.

Heénosa O.B. JIabopaTopHble paOOThI 10 3JEKTUBHOMY Kypcy "XHUMHS 3JI€MEHTOB U UX
MeInKo-Onosoruyeckas posib". PyKoBoICTBO K J1a00paTOPHO-NIPAKTHUECKUM 3aHSATHSIM.
— Brnagukaskaz: OOO HIIKII "Magsp", 2016. — 58 c.

Tpasenp B.®. Opranuueckas xumusi: YueOHUK s By30B: B 2 T. — M.: «Axagemkuurayn, 2006.
T.1.-727¢.T.2.-582c.
I'panabepr U.M. Oprannueckas xuMus: yaeOHHK JUIs 6akanaBpoB. — M.: FOpaiit, 2013. — 608 c.

bepesun b.JI. Oprannyeckas Xxumus: yaeoHoe mocodue mis 6akamaBpos. — M.: FOpaiit, 2012. —
768 c.

0) 10MOJTHUTEJIbHAS JIUTEpaTypa

Xomuenko I'.I1. [Tocobue mo xumum Il MOCTynaromux B By3sl. — M.. HoBas BosHa,
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2007. - 489 c.
13. Xomuenko I'.I1., Xomuenko W.I". COopHHK 3a1a4 IO XUMHUH TSI TOCTYHAIONTUX B BY3bI. —
M.: HoBas BoiHa, 2012. — 278 c.
14. T'yzeit JI.C., Ky3nenoB B.H., I'yzeit A.C. Ob6mas xumus: Yueouuk. — M.: U3a-so MI'Y,
1999. - 333 c.
15. AxmeroB H.C. O6mias u Heopranndeckas xumusi. — M.: Beicirast mikona, 2001. — 743 c.

8) cospemennbvle npogeccuonaibrvle 6a3vl OAHHBIX, UHPOPMAUUOHHBIE CHPABOYHbLE
cucmemul, I1eKMPOHHbBIE 00PA306ameNbHbIE PECYPChl

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

1. DnekrpoHHas

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

oo

OnOIMoTeKa JUCCepTalluu U

aBTropedeparoB PI'b (OB PI'b)

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

OBC «Opaiit» - obpa3oBarenbHasl cpela, BKIIOUAIOLasi BUPTYalbHbIA YNTAIbHBIN 32l

y4eOHMKOB M YYeOHBIX MOCOOMI OT aBTOPOB M3 BEAYIIMX BY30B Poccuu mo Bcem
HaIIpaBIIEHUAM U crienuaabHocTssM (WWW.biblio-online.ru)

~

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

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

CocTaB JIMIEH3HOHHOTO M CBOOOTHO PACITPOCTPAHIEMOT0 MPOrPAMMHOT0

06ecneqeﬂnﬂ, B TOM YHUCJI€ OTCYECTBCHHOI'0O MIPOU3BOACTBA

Ne ni/m HaumeHoBanue Ne norosopa (JiMueH3us)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
L 04.2016 .
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) or
' 04.2016 T.
AHTHBHpYCHOE Ne 17E0-180222-130819-587-185 ot 26.02.2018 .
3. nporpammHoe obecnieuenue | 10 14.03.2019 r, npouiena o 2021 r.
KasperksyTotalSecurity
[Iporpamma miis 9BM Pa3pabotka cory CBuIeTENBCTBO 0
4 «baHk BonpocoB st TrOCYJapCTBEHHON pPErHCTpaluy MPOrpaMMbl ISt
' KOHTPOJIS| 3HAHUI» OBM Ne 2015611829 or 06.02.2015 .
(6eccpouno)
5 Cisco Webex - Cucrema | OOO Aiictexmorosop Ne J[83-2020 ot 10.08.2020-
' MPOBE/ICHNUs] BEOWHAPOB. 10.08.2021 r.
Cucrema moucka | Ne 795 ot 26.12.2020 r. (medcTBHUTENEH M0
6. TekcToBbIX 3auMcTBOBaHMi | 30.12.2021r.) ¢ 3AO «AHTu-Ilnaruar»
«Antumiaruar.BY3»
[TporpammHuoe CoboaHoe IPOrpaMMHOE o0ecrieueHue
v obecrieyeHne it | (beccpouno)
peIaKTUPOBAHHUSI

XUMHAYEeCKHX popmyn Isis
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https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.garant.ru/
http://www.consultant.ru/

Draw

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

2) memoouyecKue yKazanus, papadomannvie cocmasumenamu Paboueit npozpammot

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

2. Heénosa O.B. JlabopaTopHbie pabOThI MO MIEKTUBHOMY Kypcy "XHUMHS SJIEMEHTOB M UX
MeaAuKo-Onosorndyeckas pois". PykoBoACTBO K 1a00OpPaTOpPHO-TIPAKTUUECKUM 3aHATHSM.
— Bnagukaska3z: OOO HIIKII "Magp", 2016. — 58 c. http://dist-edu.nosu

10. MaTepuajibHO-TeXHHYECKOe OCHAIIIEHHE JUCITHIIIMHBI

[IpoBenenne AUCHUIIIMHBL  00ECIIEYEHO BCEM  HEOOXOOUMBIM:  J1TaOOPATOPHBIM

obopynoBaHueM, MpuOOpaMH, MarepuajaMu, OINEPATHUBHBIM JOCTYIIOM K COBPEMEHHBIM
npodeccuoHanbHbIM 0a3aM JaHHBIX, UHHOPMAIMOHHBIM CIPABOYHBIM U MOMCKOBBIM CUCTEMAM.
YHuBepcutrer 00€CIeUYnBaeT BO3MOXHOCTH CBOOOJHOTO HCIOJBb30BAaHUS KOMIIBIOTEPHBIX
TexHoJoruil. Bce KOMITbIOTEpHBIE KIIACChl YHUBEPCUTETa OOBEAMHEHBI B JIOKAJIBHYIO CETh, CO
BCEX YUeOHBIX KOMIIBIOTEPOB UMEETCSI BBIXOJ B IHTEepHET.
ObecnieunBaeTcs 1OCTyN K HH(DOPMALIMOHHBIM pecypcaM, K 0a3aM JaHHBIX, B YUTAIBHBIX 3a1ax
K CIOPAaBOYHOM M HAyYHOW JUTEpaType, K MNEPUOAUYECKHM H3JIaHHSIM B COOTBETCTBUU C
HAlpaBlieHUEM  TOATOTOBKUA. KoOMIBIOTEpHl  OCHAINIEHBl  HEOOXOAUMBIM  KOMILIEKTOM
JUIEH3UOHHOT O IIPOrPaMMHOT0 00eCTIeYeHHUsI.

YueOHble ayTUTOPUM 151 IPOBEACHHUS 3aHATHI JIeKIMOHHOI0 THIIA, CEMHUHAPCKOI0
THIA, TPYNNOBBIX W HWHAUBUAYAIbHBIX KOHCYJIbTALMHA, TeKyWIero KOHTPOJS U
NPOMEKYTOYHOH aTTecTallid, a4 TaKKe CaMOCTOSITeIbHON PadoThl 00y4aArOUIMXCH:
IPEernoIaBaTeIbCKUI CTOJ, CTYJ, CTOJBI M CTYJIbs JUIsl 0Oyuaromuxcs, kadeapa, KiaccHast JOCKa.
OOopynoBanme: MyJIbTUMEIUIHBIA KOMIUIEKC (IPOEKTOp, 3KpaH), HOYTOYK, KOJOHKHU C
OpOTpaMMHBIM O0€cClieYeHUuEeM, BBIXOJOM B CeTh VHTEpHET M JOCTYHNOM B 3JIEKTPOHHYIO
nHpopmanmoHHo-00pa3oBaTenpHy0 cpeny COT'Y.
IIporpammuoe obecneuenune: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome;  Kaspersky  Free;  nemoHcTpanuMoHHBIE ¥ y4eOHO-HAarjsiiHBIE  MOCOOMS
(BUIEOMIpPE3eHTALINSA).

JlaGoparopuss OOmei, ¢(u3nveckoil M KOJNJIOMIAHOW XUMHMM [JIs1 TPOBeIeHUs
3aHATHH CEMHHAPCKOI0 THIA, Ja00pPATOPHBIX 3aHATHH, KYPCOBOIO NPOEKTHPOBAHMS
(BBINOJTHEHHUS KYPCOBBIX PadoT), IPYNIOBbIX U MHAMBUAYAJIbHBIX KOHCYJIbTALMI, 2 TAKKe
CAMOCTOSITE/ILHOM PadoThI 00y4YaroIuxcs:

MpenoAaBaTebCKU CTOJN, CTYJ, CTOJBI M CTYNbS ISl OOy4arouxcs, J1abopaToOpHbIE CTOJIBI,
KJIaCcCHasl 1OCKa.

Oo0opynoBanmne: MynbTUMEAUUHBIN MpPoeKTOp ¢ 3kpaHoM (MynbTUMEAMHHBIA NPOEKTOP
OPTOMA projector DX32, ¢ notoouHbIM KperuieHneM u Hal. kabeneit — 1 mt. Kommbrorep
n/xomrr. kimacca Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb O3V+/knaBuar — lmr. ¢
IPOTPaMMHBIM O0€CIIEYeHUEM, BBIXOJOM B CETh VHTEpHET M JOCTYHNOM B DJIEKTPOHHYIO
nHpopmanmoHHo-00pa3oBaTenpHy0 cpeny COI'Y.

Iporpammuoe obecneuenne: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
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Chrome; Kaspersky Free; Cucrema tectupoBanust Sunrav WEB Class (beccpounoe I10);
[TporpammHoe oGecrnieuenue il pefakTupoBanus xumudeckux ¢opmyn Isis Draw (beccpounoe
[10); KoncynpsranT mitoc; Cucrema moucka TEKCTOBBIX 3aUMCTBOBaHMM «AHTHUILIaruaT BY3y;
[Iporpamma misi OBM  «baHk BompocoB mjisi KOoHTposisi 3HaHmii»; [apant; Cisco Webex;
JeMOHCTpAIIMOHHBIE U y4eOHO-HATIISAHbIE TOCOOUS (BHICOTIPE3CHTALIS ).

JladopaTopHoe odopyaoBanue: BriTsoxHoi mkad - 1 mr. Monomep M-510 cranmapthbiii — 2
mt. Konopumerp KOK-2MII — 1 wr. Kanopumerp KJI-5 — 1mr. Pedppakromerp UPO 4545-2M
¢ moacserkoit — 1 mT. [Tomsspumerp kpyrosoit CM3 — 1 mt. Kongykromerp MAPK-603/1 — 1
mt. Becor ma6oparopusie CAS MW 120 — 1 wt. Becwr na6oparopusie npennsunonasie ET-30011
— 1 mr. Ananuzatop «9kcnept-001» — 1 . Tepmocrar HUBER — 1 mt. pH-metp «AHuOH-
4100» - 1 wt. pH-meTp-MumuBonsT™MeTp pH-150 MU- 1 mit. Becst AND HL- 1 mt. Becet WT-
250- 1 mt. MarautHas memanka [13-6110- lmr. bans BoasHas - 1 mt. Mukpockon «Mup 2» -
1 mr. pH-metp pH-340 — 1 mr. Hentpudyra OITH-3 - 1 mr. Heo6xoanmMelii HAOOp XUMHUECKON
MOCY/bl U PEaKTHUBOB.

KoMnbroTepHsblii KJIace AJisi MPOBeJAeHUS TEKYILIEro KOHTPOJIA U NPOMEKYTOYHOM
aTTecTallMi, a TAK/Ke CAMOCTOSATEJIbHOI padoThl 00y4YalOIIMXCH:
MPEnoAaBaTeNbCKUIA CTOM, CTYJI, CTOJBI U CTYJbs 71 o0ydaroumxcs, kadenpa, KiaccHas 10CKa.
Oo0opynoBanme: KoMnbroTepsl Uisi KOMIIBIOTEPHOTO Kjacca B KOMIUJIEKTE - C MPOTrPAMMHBIM
oOecrieueHreM, BBIXOJIOM B ceThb VHTEpHET W JOCTYIOM B AJIEKTPOHHYIO WH(OPMAalMOHHO-
oOpazoBartenbHyto cpeny COI'Y; ucrounuku 6ecniepedoiinoro nuranus, [ppon, kommyraTop ass
kmacca D-Link DGS-10240, uwaTepaktuBHas nocka 78 (1702070/15112/11344/2+ mpoekTtop
Beno MX503.
IIporpammuoe odecneuenune: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free; Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10);
[IporpammHuoe obecnieuenue A penakTupoBanus xumudeckux Gopmyn Isis Draw (beccpounoe
[10); KoncynpranT mnoc; Cucrema rnoucka TEKCTOBBIX 3aMMCTBOBaHMN «AHTUIUIaruat BY3y;
[Iporpamma st OBM  «bank BompocoB njisi KoHTposisi 3HaHuii»; [apant; Cisco Webex;
JIEMOHCTpallMOHHbIE U y4eOHO-HATSAHbIE TOCOOUS (BUI€ONPE3CHTALIUA).

BI/IﬁJII/IOTeKa, B TOM 4MHCJI€ YUTAJbHBIN 3aJ1: CTOJBI U CTyJIbs IJId O6y‘IaIOIJ_II/IXC$I,
KOMIIBIOTECPBI B KOMIIJICKTEC C IPOrpaMMHBIM O6€CH€‘~I€HI/I€M, BBIXOJAOM B CEThH I/IHTepHCT u
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OpMaIMOHHO-00pa3oBareibHyto cpeny COI'Y.

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

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

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

3bC «Opaiit» www.biblio-online.ru

11. JInct 00HOBJIEHUSI/aKTy A IU3 AL UM
IIporpamma akryanu3zupoBana (2020-2021 y4eOHblii rox).

1. AxTyanu3upoBaH CIIMCOK OCHOBHOW U JOIOJIHUTEIBHOMN JINTEPATYPHI.

2. AKTyalu3MpoBaH TN€peYeHb JIMIIEH3MOHHOTO M  CBOOOJHO  PacHpOCTPaHsIEeMOTro
MPOTrPaMMHOTO 00€CTIeUeHUS.

3. Buecensl nonongHeHus B pa3zaen «MaTepHalbHO-TEXHUYECKOe 00eCIIeYeHNE TUCIUTITUHBI
(MoyIIst)».
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https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=#_blank

BHeceHHble W3MEHEHUsT W JOMOJIHEHHWs YTBEPXKIEHBI Ha 3acemaHuu  Kadeapbl oOmed u
Heopranuueckoi xuMuu (mpotokon Ne 13/19-20 ot «17» uronst 2020 .

OnoGpeHbl cOoBETOM (U3UKO-TEXHUYECKOTO (QakynpTeTa  (MpoTokosn Ne oT «__ »
2020r.)
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