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IIporpamma cocraBiena B cooTBeTcTBHH ¢ DefepanbHBIM FOCYapCTBEHHBIM
00pa3oBaTebHbIM CTAHIAPTOM BEICIIEr0 06pa30BaHus 10 HampasieHHo 29.03.05
Koncrpynpoanue n3zienuii erkoit NpoMBIIIIEHHOCTH, yTBEPKIEHHBIM TPHKA30M
Munucrepctsa obpasoBanust u Hayku Poccuiickoit ®eneparmu ot 22.09.2017 r. Ne
962, yaeGHBIM IIIAHOM NOATOTOBKM GakalaBpos 110 29.03.05 KoucTpyrnposasue 13-
JeNUH JIETKOW NPOMBIIIEHHOCTH, YTBEPKAEHHBIM YueHbIM coBeToM ®IBOY BO
«COI'V» ot 31.05.2022 r. mpoTokon Ne 13.

CocraBuTelnb: IOLEHT, K.X.H., Heenosa O.B.

PaBoyas mporpamma mepecmoTpeHa, o6cyxaeHa u omo0peHa HA 3acefaHHH Ka-
tenpsl 1u3aiiHa, KOHCTPYHPOBAHHS H3EIHH JErKOH MPOMBIIIIEHHOCTH (IIPOTOKON

Ne 701 11.04.20221.)

3aB. Kadeapoi é‘]ﬂﬂf%( 3.3. Xoxaesa

14.04.2022 1.)

INpencenarens coBeta akyibTeTa

2022rona, yTBepik/ieHa nprka3om pektopa o 01.06.2022r.



1. CtpykTypa u 0011as TPY10€MKOCTh THCIUTLTUHBI

Ouno-3a04Has popma 3aouHas popma
00y4YeHHS 00y4YeHHS

Kypc 1 -
Cemectp 1 -
Jlexmun 28 -
[IpakTrueckue (CeMHUHAPCKUE) 28 -
3aHSTHS

JlaGopaTopHble 3aHITHS 14 -
Koncynbranum - -
WToro aymuTOpHBIX 3aHITHI 70 -
CamocTosTenpHas padora 83 -
KypcoBas pabora - -

dopMa KOHTPOIIA

DK3aMeH 27 -
3auer - -
OO01ee KOIMYEeCTBO YaCOB 180 -

Oo011ast TpyI0eMKOCTb AUCIMIUIMHBI CocTaBIsAeT 5 3aueThsix eaunuil (180 uaca).

2. llequ ocBOEHUS TUCHMILIUHBI:

[IpenogaBanme TUCHUIUIMHBI «XUMHS» TpeIycMaTpuBacT (GOpMHUPOBAHUE U Pa3BUTHE
3HAaHUW, YMEHHI W HaBBIKOB MO (yHIAMEHTAIbHBIM TEOPETHYECKHM U SKCIIEPUMEHTAIBHBIM
OCHOBaM 00I1Iel, HEOPTaHMYECKON M OPraHUYeCKOW XMMHHM U WX MPUMEHEHUE IS perieHUs
KOHKPETHBIX MPAKTHYECKUX 3aJad B OOJACTH TEXHOJOTUU U KOHCTPYHPOBAHUS MIBEHHBIX
1563 (05078

JlanHasi ~ OUCHMIUIMHA  CIIOCOOCTBYET  BBIpaOOTKE y  CTydeHTa HHTepeca K
HCCIIEIOBATEIIbCKOM JIEATEIIbHOCTH W MPUMEHEHUIO MOJYYEHHBIX 3HAHUN TPU BBITOJIHEHUU
KYPCOBBIX U BBIITYCKHBIX KBaJU()UKAIIMOHHBIX padoT.

W3ydyenune naHHOW AMCUMIUIMHBI CIYXHUT TIOATOTOBKOM CTyldeHTa K Oymaymiei
MpOoPECCHOHAIBHON JIESITEIbBHOCTA B 00JACTSIX — HAYYHO-MCCIIEIOBATEIILCKONM M TPOEKTHOM

(1m3aifHepcKoil) coraacHo Npo¢eCCUOHATBHBIM CTaHAApTaM:

21 Jlerkasi U TEKCTWJILHAS MPOMBIIIJIEHHOCTD

[Mpodeccnonanpubrii cranmapt 21.002 «/lu3aitHep neTCKON OAKABl 1 00yBH», YTBEPKICHHBIN
npukazoM MuHuUCTEpCTBa TpyAa U colranbHoM 3amuThl Poccuiickoit denepanuu ot 4 nekaOps
2014 1. Ne 974 n (3apeructpupoBadn MunucrepctBoM roctuiuu Poccuiickoit ®@enepauun 17
nekabpst 2014 1., perucrparmmonHbiidi Ne 35251) ¢ W3MEHEHHMSIMH, BHECEHHBIMH IpPUKa3aMU
MunucTepcTBa Tpya U counanbHoi 3amuTsl Poccuiickoit @eneparuu ot 12 gexabpst 2016 1. Ne
727u (3apeructpupoBad MunuctepcTBoM tocturuu Poccutickoit eneparuu 13 staBaps 2017 r.,
peructpaunoHHbIi Ne 45230).

33 CepsBuc, okazanue ycJayr HaceJeHUI0 (TOProBJisi, TEXHN4YECKoe 00C/Ty:KHUBAHNE, PEMOHT,
NMpeaoCcTABIEeHHE MEPCOHATBHBIX YCJIYT, YCJIYTH rOCTENPUUMCTBA, 00IIIECTBEHHOE MUTAHUE

U 1p.)




[Ipodeccuonanbubiit  crangapt 33.016 «MoaenupoBaHue M KOHCTPYHPOBAHUE IIBEHHBIX,
TPUKOTAKHBIX, MEXOBBIX, KOJKaHBIX M3JEIUNA IO WHIMBHIYaJIbHBIM 3aKa3aM», YTBEP:KICHHBIN
nprKa3oM MHHHCTEpCTBA Tpy/a U ColManbHOM 3amuThl Poccuiickoit @enepanuu ot 24 nexadps
2015 r. Ne 1124 u (3apeructpupoBaH MUHHCTEPCTBOM KOCTHIIMU Poccuiickoit denepanun 26
auBaps 2016 r., peructpanuonssiii Ne 40792).

40 CxkBO3HbBIE BH/IbI npoc])eccnonanbnoﬁ ACATEJIBHOCTH B IIPOMBINVICHHOCTH

[Tpodeccuonanehsiii crangapt 40.011 «Crnienuanuct Mo HayYHO-UCCIICIOBATEILCKUM U OTIBITHO-
KOHCTPYKTOPCKUM  pa3paboTKam», YTBEpKICHHBIM mMpukazoM MuHHCTEPCTBA Tpyda U
counanpHoOM 3amuThl Poccuiickoit denepaunn ot 04 mapra 2014 r. Ne 121 u (3apeructpuposan

MunuctepctBoM toctuniu Poccuiickoit @enepaunu 21 mapra 2014 r., peructpaimoHHbii Ne
31692).

OCHOBHBIMH 3aJavYyaMiy JUCHUIIJIUHBI ABJIAIOTCH .

e (QopmupoBaHue TBOpPYECKH pabOTAIONIMX OaKaJlaBpOB C PA3BUTHIM  HAYYHBIM
MBIIIJICHAEM, 001aIal0NUX HEOOXOIMMBIM 3aImacoM 3HAHUKM B 00JaCTH OOIICH XUMUH,
CHOCOOHBIX HCIOJIb30BAaTh TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUYECKUX 3aad,
MPOABJIAA IIPHU 3TOM CaMOCTOATCIbHOCTD U UHUIITUATUBY;,

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

e  BIIQJICHHE YMEHHUSIMH MPOBOAUTh XUMHUYECKUN IKCIIEPUMEHT, IPOU3BOIUTH PacueThl Ha
OCHOBE XUMHUYECKUX POPMYI U YPaBHEHUN XUMHUECKUX PEAKIIUM;

o (bOpMI/IpOBaHI/Ie HAaBBIKOB 110 TPHUMCHCHUIO ITOJIYYCHHBIX 3HaHUHU JJISL O6’I)$ICHGHI/I$I
Pa3HOOOPa3HBIX XMMHYECKHX SIBJICHUN M CBOICTB BEIIECTB, AJISl OLEHKU POJIM XUMUU B
Pa3BUTHUU COBPCMECHHBIX TEXHOJIOTHH U IMOJIY4YCHHHU HOBBIX MAaTCPUAJIOB,

®  yMEHHE NPUMEHSTH MOTyYCHHbIC 3HAHUS 1J11 OE30MaCHOTO HCIIOIb30BAHUS BEIIECTB U
MaTepUajoB B MOBCEIHEBHON KU3HU U MPEAYIPEKICHUS SIBICHUN, HAHOCAIINX BPEJ
3JI0pPOBBIO YEJIOBEKY M OKpY’Kalollel cpee.

3. Mecrto aucuumiaunsl B crpykrype OIIOII 6akanaBpuara
B1. 0.09. O6s3aTenpHas yacthb O6510Ka 1.

Jns u3ydeHHs] NUCHUIUIMHBI «XUMHUS» HEOOXOIUMBI 3HAHUS, YMEHHS M HaBBIKH,
chopMupoBaHHBIE B TIPOLIECCE HU3YUYEHUS AMCIUIUIMH IIKOJIBHBIX KypcoB: «MaTemaTukay,
«Du3ukay, «XUMUI».

TpeGoBaHUsST K «BXOIHBIM» 3HAHUSM, YMEHHUSM M TOTOBHOCTSIM OOYYarOIIerocsl Mpu
OCBOCHUHM JUCHHIIIAHBI « X UMHS:

3HaTh:

1) OCHOBBI XMMHUYECKON HAayKU KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, XUMHUECKUX
MPEBPAICHUN HEOPTaHUYECKUX U OPTaHMYECKHX BEIIECTB, KAK OCHOBBI MHOTHX SIBIICHUH KHUBOU
Y HEXKUBOUW MPUPOJIBI; YTIyOIeHHEe MPEICTaBICHUI 0 MaTepruaTbHOM €IMHCTBE MUPA.

YMmerb:

1) caMOCTOATENBHO OMNpENesaTh eI CBOEr0 OOy4eHUs, CTaBUTh U (POPMYIUPOBATH IS
ce0s1 HOBbIE 3a7]aul B yueOe U MM03HABaTEIbHOM JeSTeIbHOCTH, Pa3BUBATh MOTHBBI M MHTEPECHI
CBOEH MM03HABATEIbHON JESITENbHOCTH;

2) yCTaHaBIIMBaTh CBSA3M MEXJY pEaIbHO HAONIONaeMBbIMH XMMUYECKMMHU SBICHUSIMU U
nmponeccamu, IMMpPOUCXOOAIIMMHU B MUKPOMUPE, 0OBICHSTH IIPUYUHBI MHOFOO6paSI/I$I BC€IICCTB,
3aBUCHUMOCTb UX CBOMCTB OT COCTaBa M CTPOEHUS, a TAK)KE 3aBUCHMOCTb IIPUMEHEHMSI BEILIECTB



OT UX CBOICTB;
3) wucnosp3oBaTh  WHOOPMAITMOHHO-KOMMYHHUKAITMOHHBIE  TEXHOJOTHHM,  AKTHBHO
MOJIb30BATHCS CIIPABOYHBIMU MaTepUATIAMU U yU4EOHOU JIUTEPATYPOH IO XHUMHH.

Baaners:

1) ocHOBaMM XMMHYECKOH I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAIU3UPOBaThb M OOBEKTHUBHO
OLICHUBATh )KM3HEHHbBIC CUTYAllUH, CBSI3aHHBIE C XUMUEH, HaBbIKaMH O€30IaCHOTO 0OpalleHus ¢
BEIIECTBAMM, HCIOJb3yEMbIMH B IIOBCEJHEBHON JKM3HH; YMEHUEM aHAJIW3UPOBAaTh U
IUIAHUPOBAaTh 3KOJOTMYECKH O€3011acHOE IOBEJCHUE B LEISIX COXpPaHEHMsI 370pOBbs U
OKpY’Karollel cpeabl;

2) mpeAcTaBICHUSMU O 3HAUYEHHUM XUMHYECKOM HAyKM B PEIIEHUH COBPEMEHHBIX
9KOJIOTUYECKUX IPOOJIeM, B TOM YHCIE B NPEAOTBPAIICHUM TEXHOTEHHBIX M 3KOJOIMUYECKUX
KaracTpod;

3) nepBOHAYAJIBHBIMU CHUCTEMATH3UPOBAHHBIMM IIPEJCTABICHUSMHU O BEIECTBAaX, HX
IPEBPALICHUSIX U IMPAKTUYECKOM IMPUMEHEHHMM, MOHATUMHBIM annaparoM M CHUMBOJHUYECKUM
A3BIKOM XUMUU;

4) yCTHOH ¥ MUCbMEHHOM peubl0, MOHOJIOTUYECKOW KOHTEKCTHON PEUbIO.

JucuunimnHa «XUMUS» HUMEET JIOTUYECKYI0 UM COJEPKATEIbHO-METOINYECKYIO
B3aMMOCBS3b C MOCJIEAYIOIIUMU JUCHUIUIMHAMUA M TPAaKTHKaMU y4eOHOro IiaHa, a MUMEHHO:
«Dusukay, «be30MacHOCTh KHU3HEACATEIBHOCTHY, «IKOJOoTus», «Marepuansl ais U3
JIETKOW TPOMBIIUIEHHOCTH W KOH(GEKIHOHHpOBaHUEY», «TeXHONOrus W3AEeTUil Jerkou
IIPOMBILUIEHHOCTHY, «MarepuaaoBeicHUE B IPOU3BOACTBE IIBEUHBIX U3IETUN».

N3ydyenne nanHoi ydeOHON AMCHMILTUHBI SBIISETCS MOATOTOBKOW CTyJIEHTa K Oymyliei
NpoPECCUOHAIBHOW ~ JCSATENIBHOCTM  —  HAYYHO-MCCIEIOBATEIbCKOM W TPOEKTHOU
(mu3aiiHepcKoit).

IIpu ocBOeHMM JAHHON JUCUUIUIMHBI O0yYarOIUICS CMOXKET MPOAEMOHCTPUPOBATh
(uacTuuHo) cienyromue 06o0meHHbie TpynoBbie GyHkuu (OTD) u Tpynosbie pynkuuu (TD):

Konx n HanmeHoBaHue O0600111eHHbIE TPYIOBBIE TpynoBble pyHKIMM
npodeccuoHaITbEHOTO byHKIIUN
CTaHJ1apTa
Kon HammMmenoBanme HammenoBanme Kon

21.002 B [TpoBenenue UccnenoBanue HyX, B/02.6
[TpodeccnonanbHbIM NpeanpOeKTHBIX HoKeJIaHUuM 1
crannapt «JluzaiiHep AM3aHEPCKUX MIPEATIOYTEHUN
JETCKOM OACKIbI U UCCIIEJOBAHMH T10 norpedureneit (nerei
00yB1» SHA9UMBIM JULA U poJuTeneit),

3aKasiMKa 1 MPEIbSBISEMBIX K

norpeduTesne JWM3aiiHy 1ETCKOil

HapaMeTpam OZlexkK bl ¥ 0OYBH. B/04.6

Odopmiienne pe3yabTaToB
HCCIIEIOBAHUN U
dbopMupoBanue
MPEJI0KEHUN O
HaIpaBJIEeHUsAX paboT 1Mo
CO3JIaHUI0
MojieTIeH/KoeKunit
JIETCKOM OIe’KAbI U OOYBH.

C Coznanue [IpoexkTupoBanue C/01.6




MOJEIIEH/KOI-
JIEKIIAH NETCKOH
OJICK/IbI 1 00YBH

MOJTHOTO BHU3YaJIbHOTO
o0Opasa u cTuJIs,
KOHCTPYKTHBHBIX
peIIeHU HOBBIX
CE30HHBIX,
TEMaTHYECKHX, POJIEBBIX
MOIETICH/KOJITSKITHIA
IETCKOM OJEKALI 1
00yBH.
Konctpynposanue
0e30macHbIX, YI0OHBIX,
(yHKIIMOHAIBHBIX,
MPAKTUYHBIX U
ACTETUIHBIX
MOJICIICH/KOJITIEKITHIA
IETCKOM OJEKABI 1
00yBH.

H3roroBieHue u
anpooanus
AKCIIEPUMEHTATBHBIX
Mojiesiei (OTIBITHBIX
00pas1oB).
Monudukanus u
nopaboTka
CYIIECTBYIOIINX
MOJEJIEN/KOIITEK LTI
JIETCKOM OJICIKIBI 1
00yBH.

C/02.6

C/03.6

C/04.6

33.016
[TpodeccnonanbHbIM
CTaHJapT
«MoaenupoBanue u
KOHCTPYUPOBAHUE
IIBEUHBIX,
TPUKOTAXKHBIX,
MEXOBBIX, KOJKaHBIX
W3JICTIUI 10
WHIUBUTyaJIbHBIM
3aKa3zam»

Brinonxnenue
KOMILIEKca paboT B
rpoiiecce peMoHTa
iRIN HU3TOTOBJICHUS
JU3aHHEPCKUX u
AKCKITFO3UBHBIX
IIBEHHBIX,
TPUKOTAKHBIX,
MEXOBBIX,  KOXaHBIX
W3ICIUNA  Pa3IUIHOTO
aCCOpPTHMEHTA 110
WHANBUIYAIbHBIM
3aKa3zam

PaspaboTka

KOHCTPYKLUI
JIU3allHEPCKUX U
3KCKJIFO3UBHBIX

IIBEHHBIX,

TPUKOTAXKHBIX,

MEXOBBIX, KO’KaHBIX
U3JIEIUHA Pa3IMyHOTO
ACCOPTUMEHTA.

Packpoit quzaitHepckux

1 DKCKJIFO3UBHBIX
IIBEHHBIX,

TPUKOTAXKHBIX,

MEXOBBIX, KOXKaHBIX
W3IeNUi PA3IMYHOTO
acCOpPTHMEHTA.
Opranuszanus 1eaTeIbHOCTH
MOPTHBIX 110 PEMOHTY WJIN
MOIIMBY JU3aWHEPCKUX U
9KCKJIFO3UBHBIX IIBEHHBIX,
TPUKOTAXHBIX, MEXOBBIX,
KOJKaHBIX U3ICITHHN
Pa3IMYHOTO ACCOPTUMEHTA.

C/03.6

C/04.6

C/06.6

40.011
«Crieruanuct o
HAy4YHO-

[IpoBenenue Hay4dHO-
HCCIIEI0BATEIbCKAX
u OIBITHO-

Ocy1iecTBieHNE TPOBEACHUS
pabot mo o6paboTKe u
aHaJIM3y Hay4YHO-

A/01.5




UCCJIEIOBATEIbCKUM U KOHCTPYKTOPCKHX TEXHHYECKON HH(pOpMAIHK 1

OTIBITHO- pa3paboTok 0 | pe3y/IbTAaTOB UCCIICAOBAHUI
KOHCTPYKTOPCKUM OTAETbHBIM
pa3paboTkam» pazzesnamM TeMbI

4, Tpeﬁonamzm K pe3yJbTaTaM OCBOCHHUA NTUCHUIIJIUHDBI

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

OIIK-1  CpnocobeH mpUMEHSTh €CTeCTBEHHOHAYYHBIC M OOIICHMH)XCHEPHBIC 3HAHMS,
METOJIbl MAaTeMaTUYECKOTO aHaliM3a U MOJEIUPOBaHUS B MpodecCHOHATIHHOM
JeSITeNIbHOCTH

Oo0menpogeccuoHaTbHbIe KOMIIETEHIIUH BHIMYCKHUKOB U HHIMKATOPBI UX 0CTHKEHUS

Kareropus odmenpodec- Kon u HaumeHoBaHue Kon u HauMeHOBaHUe HHIUKATOPA
CHOHAJIBHBIX o0menpodeccuoOHAIBLHOMT JOCTUIKEHU S
KOMIIeTeHIIUI KOMIIeTeHIIUH odmenpodgeccHoOHAILHOMT

KOMIIETeHIIN U
AHanuTHYecKoe OIIK-1. Criocoben OIIK-1.1.
MBIIJICHHE MPUMEHSTH 3HaTh: 00JIaCTH €CTECTBEHHOHAYYHBIX
€CTeCTBEHHOHAYYHbBIE 1 U O0IIEUHKEHEPHBIX 3HAHUH, METOIbI
OOILIEMH)KEHEPHBIE 3HAHMSI, | MAaTeMAaTHUYECKOTO aHaJIH3a u
METO]IbI MATEMATHYECKOTO MOJIETTUPOBAHUS, HCIIOJIb3yEMbIC B
aHaJM3a ¥ MOJCIIMPOBAHMSA B | MPOPECCHOHATIBHOM NesTeIbHOCTH
npoecCuOoHaTbHON KOHCTPYKTOpA U3JEIUN JTETKON
JIeSTEIIbHOCTH MIPOMBIIIJIEHHOCTH
OIIK-1.2.

YMeTb: BBIICIATD U3
€CTeCTBEHHOHAYYHBIX U
OOIIEMH)KEHEPHBIX 3HAHWH, H3BECTHBIX
METOJIOB MaTEMaTHYECKOTO aHAIIN3a U
MO/IEIIMPOBaHMsI, TpeOyeMble B
MPOEKTUPOBAHUU U TIPOU3BOJICTBE
0JIeXk/1bl, 00YBH, KOKIaJlaHTEpEH,
aKCceccyapoB, U3JIEIUNA U3 KOXKHU U MeXa
OIIK-1.3.

Baapers: HaBbIkamMu
COBEPLICHCTBOBAHUS MPOLIECCOB
MIPOEKTUPOBAHUS U TIPOU3BOJICTBA
OJIeXKIbI, 00YBH, KOJKTraJlaHTEpEH,
aKceccyapoB, U3JIETTMNA U3 KOKU U MeXa
Ha OCHOBE €CTECTBEHHOHAYUYHBIX U
OOIIeMH)KEHEPHBIX 3HAHUH, H3BECTHBIX
METOJI0B MAaTEMaTUYECKOI0 aHaJIu3a U
MOJIETTUPOBAHUS

@®opMUpOBaHUE YKa3aHHBIX KOMIIETEHIMH 10 JAUCHUIUIMHE CBS3aHO C OOJIACTSAMHU
npodeccuoHaNbHOM e TeIbHOCTH BBITYCKHUKA OakanaBpuaTa:




akrownE

o

® ~

10.
11.
12.
13.

14.
15.

el A

21 Jlerkasi 1 TEKCTWIBHASI IPOMBIIIJICHHOCTD

[Mpodeccuonaneubiii  crapmapt 21.002 «J/luzaiinep neTCKoil oOneXAbl U OOYBU»,
YTBEPKJICHHBIM MpHKazoM MUHHUCTEPCTBA TPylla U COLMAIbHOM 3amuThl Poccuiickoi
Odenepanun oT 4 nexadpst 2014 1. Ne 974 .

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

[Tpodeccuonanbuslii crangapt 33.016 «MoaenupoBanue U KOHCTPYUPOBAaHUE IIBEHHBIX,
TPUKOTAXHBIX, MEXOBBIX, KOXAHbIX W3JEIUNA 10 UHAUBUIAYAJIBHBIM 3aKa3am,
YTBEPKJICHHBIA NPUKAa30M MuHuCTEpPCTBA TpyAa M COLMAIBHOM 3amuThl Poccuiickon
®Oenepannn ot 24 nexadps 2015 r. Ne 1124 H.

40 CkBo3HbIe BHAbI NPO(decCHOHAIBHOM 1eATeJIbHOCTH B IPOMbIILIEHHOCTH
[Tpodeccuonanpuspiii ctanaapt 40.011 «CrnenuanucT 1Mo HayYHO-HUCCIEA0BATEIIBCKUM U
OMBITHO-KOHCTPYKTOPCKUM pa3paboTKam», YTBEPKJIEHHBIN MpukazoM MuHHCTEpCTBA
Tpyna u counuanbHOM 3amuThl Poccuiickoit @enepaunn ot 04 mapra 2014 r. Ne 121 u
(3apeructpupoBan MunuctepctBoM toctuiiuu Poccuiickoit @enepanun 21 mapra 2014
r., peructpaiuonubiii Ne 31692).

B pesynbrare 0cBOEHHS AUCHUILIMHBL «XHUMHS» CTYICHT JOJDKEH:
3uarp (OIIK-1):

[enu v 3a7a9u TUCIIUTUTMHBI « XHUMHESI», TyTH U CIIOCOOBI HX PEIICHHUS.

Ponb 1 3HaueHHEe XUMUYECKUX METOJIOB B TPAKTHUYECKON JIEATEIIbHOCTH.

OcHoBHbIE pazaenbl XUMUU. OCHOBHBIC MMOHATUS U METOABI TOW TUCIUILITAHBI.

OCHOBHBIE 3TaIbl pa3BUTHUS XUMHH, €€ COBPEMEHHOE COCTOSIHUE.

CBS3b CBOWCTB COCAUHCHHM C IIOJIOXKCHHMEM COCTaBJIMIONINX HX DJICMEHTOB B
Ilepnoanueckoit cucreMe xumuyeckux 3iemeHToB J1.1. Menneneena.

OCHOBBI TEOPUH CTPOEHUS HEOPTraHWYECKHX M OPTaHMYECKUX BEIIECTB U XUMHUYECKOM
CBSI3H.

OCHOBBI XUMHYECKON TEPMOAMHAMUKHI U TEPMOXUMHH.

XHUMHYECKOE PAaBHOBECHE.

TepMonuHaMHUEeCKHE CBOWCTBA PAacTBOPOB HERIEKTPOJIUTOB M OCOOCHHOCTH PACTBOPOB
AIEKTPOJIUTOB.

DIEKTPOIHBIE MPOIECCHI U OKUCTUTETHFHO-BOCCTAHOBUTELHBIE CBOMCTBA BEIIECTB.

OCHOBBI XUMHYECKOM KMHETHKHU U KaTaJIn3a.

OCHOBHBIC CBOMCTBA XMMHYCCKUX DJIEMEHTOB U UX COCIMHEHMIA.

OCHOBHbBIE THUIBl HEOPraHUYECKHMX W OPraHUYeCKHX COEAMHEHUH, HMX COBPEMEHHYIO
HOMEHKJIATYpY.

OCHOBHBIE KJIaCChl OPrAaHMYECKUX COEUHEHUIN U UX CBOMCTBA.

OcCHOBHBIE TIpaBWJIA OXPaHbl TPyJa U TEXHUKH OE30MaCHOCTH MpU paboTe B XUMHUYECKOM
n1abopaTopuH.

Ymers (OIIK-1):

CamocrosTenbHO paboTaTh ¢ Y4eOHOM U CIIPaBOYHOM JTUTEPATypOil 110 XMMHUHU.
[IpaBHUIBHO UCIIOJIB30BaTh HOMEHKJIATYPY HEOPTAHUYECKUX U OPTaHUYECKUX COEANHEHUM.
ITonb30BaTbC OCHOBHBIMHU PEAKTUBAMHU, PACTBOPUTEIIIMU, XUMUYECKON ITOCYOM.
I'oTOBHTH pacTBOPHI C 3aJaHHON KOHIEHTPAIUEN paCTBOPEHHBIX BEILIECTB.

Buaaners (OIIK-1):



1. OcHOBHBIMM NPHEMaMH M TEXHUKOH BBIIIOJHEHUS SKCIIEPUMEHTOB, UMETh HaBBIKU pabOTHI C
(UBUKO-XUMHUYECKUMHU TTPUOOpPaAMU U yCTaHOBKaMU.

2. HaBbikamu 00paOOTKM pe3yabTaToB JKCIEPUMEHTAa M (POPMYTUPOBAHHS IMPAKTHUECKUX
BBIBOJIOB.

IIpu npoBeneHuM y4yeOHBIX 3aHATUH OOecleYMBAETCS pPAa3BUTHE Yy OOydaromuxcs
HaBBIKOB KOMAaHJHOW pPabOThl, MEXKIMYHOCTHOW KOMMYHHMKAIIMM, NPUHATHS PpEIICHHH,
JUAEPCKUX KadyecTB. [IJIg 3TOro UConb3yeTcs MPOBEIEHNE HHTEPAKTUBHBIX JIEKLIUN, TPYIIIOBBIX
JUCKYCCUH, POJIEBBIX UI'P, & TAK)KE MATEpUaJIbl HA OCHOBE PE3yJIbTaTOB HAyYHBIX MCCIICIOBAHN,
B TOM 4YHCJIE€ C Y4YETOM pPETrHOHAJbHBIX OCOOCHHOCTEH NPO(ECCHOHAIBHON AeATEIbHOCTU
BBIITYCKHUKOB U IOTPEOHOCTEN paboTomaTeNei.



5. Conep:kanue U yueOHO-MeTOAMYECKAs KAPTA JUCIUIIJIMHBI

Taoauua 5.1

CamocTosiTeIbHAsI padoTa

Homep HaumenoBanme TeM (BONpocoB), 3ansaTus CTY/IEHTOB DPopmbt Jlureparypa
HEACTH | y3yuaeMbIX M0 TAHHO THCIHMILIHHE KOHTpOJIt
Jlex. | Tipax. | Ja6. Coneprxanne Yacer
1 OcHOBHbBIE 3aKOHbI H TIOHATHSI XUMUHU CoBpemeHHas HOMEHKJIaTypa Koncrmexr, [1]- [8]
CoBpeMEHHOE COJEPKAHUE TIOHSATHU: HEOPraHMYEeCKUX COCTUHEHHH. yCTHBIH ompoc, | [12]- [15]
aToM, MOJIEKyJa, JJIEMEHT, MPOCTOe M CoBpemMeHHas KJ1accu(puKanus TECTHPOBAHNE
CIIO’KHOE BEIIECTBO. Mertonst OCHOBHBIX KJIACCOB HEOPTaHHMYECKHX
OTpelieNieHHsT W pacueTa aTOMHBIX, COCIIMHEHUI.
MOJIEKYJSIPHBIX, (OPMYNIBHBIX — Macc, Meroapl  TONy4YEHUS  OKCHJIOB,
Mois.  3akoH  ABoramgpo. ['a3oBwie KHCJIOT, OCHOBAHUHN U COJICH.
3aKOHBI. JKBHUBAJICHT BEIIECTBA. 3aKOH Odusnueckue u XUMHUYECKUe
HKBHBAJICHTOB. CBOMCTBa OKCHJIOB, KHUCIIOT, 6
5 2 2 OCHOBaHUH U CONEH.
Th u npaBua pa6éoThl B XUMHYECKOH
Jadoparopun
ITocyna, obopynoBaHue, pEaKTUBHI.
JlaGopaTopHasi pa6ora Ne 1
1 gactp
OCHOBHBIE KJTACCHI XUMHYECKHUX
COCIMHEHMI: OKCUIBI, KUCIIOTHI,
OCHOBAHMSI, COJIH.
Crpoenue aToma CocraBieHue 3IeKTPOHHBIX (OpPMYIT Koncnexr, [1]- [8]
2 CocraB aTOMOB. Keanroso- W pachnpeneicHue 3JICKTPOHOB 110 YCTHBIH O1poc, [12]- [15]
MEXaHUIECKUE MIPEICTaBICHUS 0 opOuTaIsIM aneMeHToB  1-4 poBepKa Ji/3,
cTpoeHuH atoMa. KBaHTOBBIC uyucna H 5 2 ) nepuoaoB [lepuoanyeckoii cucTeMsl. 6 TECTHPOBaHHE

3JIEKTPOHHBIE CTPYKTYPbI aTOMOB
OcobeHHOCTH 3aIl0JTHEHUS
JJIEKTPOHAMK  aTOMHBIX  opOuTaneil.
[puauun Ilaymu. IlpaBmna XyHaa u
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KieukoBckoro. s-, p-, d- u f- seMeHTHI
U UX PACIOJIOKEHHE B MEPHOIMIECKOM
CHCTEME.

Iepuoanyeckuii 3aKoH 1 [epronnyeckuii 3aKOH AN. Koncnexkr, [1]- [8]
3J1eKTPOHHAsI CTPYKTYpa aTOMOB MenzeneeBa M €ro TpPakTOBKa Ha yCTHBIH ompoc, | [12]- [15]
Tlepuonuueckuii 3aKOH u OCHOBE KBaHTOBO-MEXaHUYECKOH TIPOBEPKa J1/3,
nepuoruecKasl CHCTEMa  3JEMEHTOB TEOPHH CTPOCHHSI AaTOMOB. TECTHPOBAaHHUE,
J.UN. MenneneeBa. Mecto 3jieMeHTa B CTpyKTypa MeprHOINIeCcKON CHCTEMBI odopmMIIcHHE
HNEePHOIMYECKOIl  CHCTeMe Kak ero XMMHYECKHX JJIEMEHTOB. 71a6. paboThI
TJIaBHEeHIast XapakTepUCTHKA.
JlaGopaTopHasi padora Ne 1
2 yacTb
OcHOBHbI€ KJIaCChl XUMHYECKUX
COEIMHEHMI: OKCHIBI, KHCIIOTHI,
OCHOBAHHSI, COJIH.
XuMuveckas CBS3b XapaKkTepUCTHKH KOBJICHTHOM Koncmexr, [1]- [8]
CTpOeHHEe MOJIEKYJI CBSI3U: SHEPTHS, MPOYHOCTH, ycTHBIN ompoc, | [12]- [15]
XuMu4eckass CBS3b M BAJICHTHOCTb. HOJIIPHOCTD, reOMeTpHs, poBepKa 11/3,
Tunbl xumudeckoi cesizu. KoBaneHTHas HaCBHIIAEMOCTb. Jlokanuzarnus, TECTUPOBaHHE
CB3b ¢ TOouku 3peHus Teopuun BC. JieNoKan3anus, TMOpuan3anus, G- 1
JIOHOPHO-aKIENITOPHAS, METAJUTHYeCKas T- CBSI3bIBaHUE.
U BOJIOpOJHAsS CBs3U. MlOHHas CBs3b, €€
XapaKTePUCTUKH. CTpyKTYpHBIE
(hopMybI.

YueHue o0 pacTBopax BeimosnHeHne  pacyeToB  Macchl Koncmexr, [1]- [8]
OCHOBHBIE ~ MOHATHS  YYE€HHUA O BEILECTBA, HEOO0XO0JUMOM JUIs YCTHBIH 01poc, [12]- [15]
pacTBopax. Teopus npoiiecca MPUTOTOBJICHUS pacTBOpoB B npoBepKa /3,
pacTBOpeHHS JAN. Menzeneesa. Pa3IMYHBIX CII0c00ax BBIPAKEHHS UX TECTHPOBAHUE,

CrnocoObl  BBIpaXEHUsI KOHICHTpAIUU KOHIICHTPAIINH. oopmieHune
PacTBOpPOB. J1a0. paboThI
PacTBOpBl  DJIEKTPOJIUTOB. Teopus CocraBneHrne ypaBHCHHH peakiuid
Jucconnanuu AppeHuyca. JUCCOIMALMM  3JIEKTPOJIMTOB B
BOJIHBIX PacTBOpax.
JlaGopaTopHasi padora Ne 2
PactBops!. [Ipurotoienune pactBopos
3aaHHOI KOHLICHTpPAIMU
XuMHYecKoe paBHOBECHE H €ro Oobparumbie u HeoOpaTHMbIe Koncrmexr, [1]- [8]
cMelleHue XUMUAYECKHE TIPOIIECCHI. 3akoH ycTHBIN ompoc, | [12]- [15]
CocTosiHHE XMMUYECKOTr0 pPaBHOBECHSI. JEHCTBYIOIIHNX Macc JUIst MIpoOBEpKa 1/3,
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Koncranta paBHOBecus. (Cwmemenune
XUMHUUYECKOro paBHoBecus. [Ipunnumn Jle
[TaTense.

JladopaTopHas padora Ne 3
Xumuueckoe paBHoBecre. CMeleHne
XMMHYECKOTO PABHOBECHS.

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

TECTHPOBAHUE,
odopmiteHHE
na6. paboThI

Komnaekcubie coenunenus (KC) CoBpeMeHHasi TeOpusi  CTPOEHUS Koncmexr, [1]- 8]
OCHOBHBIE MTOJIOKCHHUS KOMIIJIEKCHBIX COEITUHEHUI. yCTHBIH ompoc, | [12]- [15]
KOOpAMHAIMOHHOM Teopru BepHepa: Tumel 1 HOMeHknaTypa KC. MpoBepKa 1/3,
Homenknarypa KoOpAWHAMOHHBIX Huccommamms KC B BOAHBIX TECTHPOBAHUE,
coenmHeHNH. TUNMYHBIC TUTaHIbL. pacTBOpax. oopmnenue
Xemnatsl. Jucconuanus KC B BogHBIX KoncranTs 00pa3zoBaHus u nab. paboThI
pacTtBopax. necroitkoctu KC.

JlaGopaTopHast pabora Ne 4
KomMmiiekcHble coeIuHEHHUS
U UX CBOMCTBA
OcoGeHHOCTH PacTBOPOB CocrtaBieHue ypaBHEHHH HOHHOTO Koncrmexr, [1]- [8]
3J1eKTPOJITNTOB o0MeHa B MOJIEKYJSIPHOH M MOHHOH yCTHBIH ompoc, | [12]- [15]
CunbHble ®  claOble  DJICKTPOJIUTEHI. dopme. IpoBEpKa J1/3,
CreneHb OUCCOLMALIMM  AIEKTPOIUTOB. Benmnunna pH u e pacuer B TECTUPOBAHUE,
OCHOBHBIC ~ TPE/CTABICHHUS  TEOPHUHU pacTBOpax CHWIBHBIX KHCIOT H oopmieHune
CHIILHBIX JJICKTPOJIMTOB. PaBHOBecue B ocHoBanuil. Benmmunna pOH. nab. paboThl
pacTBopax  ciaaObIX  3JIEKTPOJUTOB. CocraBneHrne ypaBHCHHH peakiuid
Koncranta  jaucconmanui. 3aKoH THAPOINM3a B MOJIEKYJSIPHOH W
pas6aenenus OctBanbia. Jucconmars WOHHOU (opme.
BOJibl. VOHHOE TPOU3BEAECHUE BOIbI.
Bonoponusiii  nokazarens. ['maponus
coJIell B BOJHBIX PacTBOpax.
JlaGopaTopHasi padora Ne 5
DJIeKTPOIUTUYECKAs TUCCOLIUALIS B
pacTBopax 3JEKTPOJHUTOB.
Konnykromerpus. Peakuum HOHHOTO
obomeHna. Onpenenenue BeananHbl pH B
pacTBopax coJieil.
OCHOBBI YJIEKTPOXUMHH BakHeiirme OKUCIUTETH U Koncnexkr, [1]- [8]
DJIEKTPOAHBIE MOTEHIUAJIBI BOCCTaHOBUTEJIH. ycTHBIN ompoc, | [12]- [15]
OKHCIIMTEITbHO-BOCCTAHOBUTEIILHBIC Kitaccugukanusi OKHCIUTEIBHO- poBepKa J1/3,
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peaKIum (OBP). Baxneitmme
OKHCITUTENN 17§ BOCCTaHOBHUTEIIH.
OKHCITUTETHHO-BOCCTAHOBUTEIBHBIH
(penokc-) moTeHIMaml.

JlaGopaTopHasi padora Ne 6
OKHUCINTETLHO-BOCCTAHOBUTEIIHLHEIE
peaknuu

BOCCTaHOBUTEJBHBIX PEAKITHH.
Cocrapnenue ypaBaeanii OBP.

TECTHPOBAHUE,
odopmiteHHE
na6. paboThI

10 O0uiast xXapaKkTepucTHKA ITonoxenne S-3JIEMEHTOB B Koncmexr, [1]- 8]
S-3JIEMEHTOB MIEPUOAMYECKON CHCTEME, CTPOCHUE YCTHBIH O1poc, [12]- [15]
Bonopon u ero coenunenus. lllenounsie u pazmep aTOMOB, npoBepKa /3,
¥ [IEJI0YHO3EMETbHBIC METAIIIBI U UX pacHpoCTPaHEHHOCTh B IIPUPOJIE. TECTHPOBAHNE
COCIUHCHUH. ]_I_ICJ]O‘IHI)IC METaJlJIbl u ux
COEIMHEHMS, IIOJIy4CHME, CBOMCTBA.
Baxneitmme coemuHeHHsT OepHILTHS
u  Mmaraus.  LlenouynozemenbHbIe
METaJlJIbl, UX OKCHUIABI, TUAPOKCUIBI,
coiu. JKecTKOCTh BOJBI.
11 OO01as XapaKTepucTHKA U ITonoxenne d-onemMeHTOB B Koncrmexr, [1]- [8]
XapaKTepHbIe 0CO0eHHOCTH MEPUOJUUECKON CUCTEME, CTPOCHHE YCTHBIN OIpOC, [12]- [15]
d-an1iemenToB u pa3mep aTOMOB, TIpOBepKa J1/3,
®usnyeckre M XMUMHUYECKHE CBOMCTBa pacnpoCTPaHEHHOCTh B IPUPO/IE. TECTHPOBAHNE
XpoMa, Maprasia, xeje3a, Meau u d-Dnementsl IV mepwoma u ux
IIMHKA U UX COETUHEHUH. coequHenusa. CTeNeHH OKHCIECHHUS B
COEMHEHUAX d-aneMeHToB,
CBOMCTBa MX OKCHJOB, THIPOKCHIIOB
u coneit. KommekcHble COeTMHEHHS
d-371eMeHTOB.
12 O0uast XapaKkTepucTHKA ITonoxenne p-3JIEMEHTOB B Koncmexr, [1]- [8]
p-3JIeMeHTOB NEPUOJUUECKON CHUCTEME, CTPOCHHE YCTHBIH OIpocC, [12]- [15]
DuU3NYECKUE U XUMUYECKHUE CBOCTBA 51 pasmep aTOMOB, poBepKa J1/3,
P-2JIEMEHTOB U MX COSIMHEHHI Ha pacnpoCTpaHEHHOCTh B IPUPO/IC. TECTHPOBAHUE
pUMepe TaIOTeHOB, KUCIOPO/a, Cephbl, p-Onementsl |V mepumoma u  ux
asota, hocdopa, yriepoaa, KpeMHUS, coenuHeHuss. CTEIEHN OKUCIICHHUS B
Oopa 1 aJTFOMHUHHSI. COCTMHEHUSIX P-2JIEMEHTOB,
CBOMCTBa MX OKCHJOB, THAPOKCHIOB
U COJEH.
13 OCHOBHBIE KJIACCHI OPTAHMYECKHX [IpencraBnenue pedepara U €ro [IpoBepka [1]
coeTUHEHUH 3aIUTa B BHJIC [OKJIajga WU pedepara. [9-12]
Krnaccudukanms, dusnyeckue " NpPE3CHTAlMd [0  OPTaHUYECKUM 3ammTa
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XHMHYECKHE CBOMCTBA W TIOJyUEHHUE
OCHOBHBIX  KJIACCOB OpraHUYeCcKUX
COCIUHEHUH.

COCMHCHHSM YTJIEpO/Ia.

pedepara

nuToro

28

28

14

83
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6. O0pa3zoBare/ibHbIE TEXHOJIOTHHI

Jlekumu, nekuuu-Oecespl, MPAKTHUECKUE 3aHATHS, CAMOCTOSTEeNbHas padoTa CTYICHTOB
(moKJIa b1, IPE3CHTALIHH ).

JUist TOCTHXKEHHS TUTAHUPYEMBIX Pe3y/IbTaToB OOyueHHs, B AMCUUIUIMHE «be3omacHOCTh
KHU3HEICATEILHOCTHY MCIIOJIB3YIOTCS pa3inuHble 00pa30BaTeIbHBIC TEXHOJIOTHU:

1. Ungopmayuonno-passusarowue mexnonrouy, HaupaBICHHbIE HA OBJIAJCHUE OOJIBIINM
3a1acoM 3HaHHIA, 3aTIOMUHAHKUE ¥ CBOOOIHOE OTIEPHPOBAHUE MH.

Hcnonp3yeTcst IEKIMOHHO-CEMUHAPCKUI METO/I, CAMOCTOSITENIbHOE N3YUYEHHUE JINTePaTyphI,
NPUMEHEHHE HOBBIX HMH(MOPMAIIMOHHBIX TEXHOJIOTUH Il CaMOCTOSATEIBHOTO TIOMOJHEHUS
3HAHUH, BKIIIOYAs HCIIOJIH30BAHNE TEXHUUYECKUX M AJIEKTPOHHBIX CPEICTB HH(POPMAITUH.

2. MesmenvHoCmHble NPAKMUKO-OPUEHMUPOBAHHbIE MEXHOL02UU, HaIPaBICHHBIC Ha
dopmupoBaHHE CHCTEMBI NPOPECCHOHATBHBIX MPAKTUYECKHX YMEHHH IpPH IMOATOTOBKE K
NPaKTUYCCKUM  3aHATUSIM, OOECHEYMBAIONIMM  BO3MOXKHOCTh  Ka4eCTBEHHO  BBINOJHATH
npoeCCUOHATIBHYIO AEATEIbHOCTb.

Hcnonp3yercst aHanu3, CpaBHEHUE METOJIOB UCCIICIOBaHU, BRIOOP METO/IA, B 3aBUCHIMOCTH
0T 00BEKTa MCCIIEOBaHUSI B KOHKPETHON MPOM3BOJCTBEHHOW CUTYAIlMM W €r0 MPaKTHYECKast
peanu3arusi.

3. Pazeusarowue npobreMHO-OPUEHMUPOBAHHbIE — MEXHOAO2UlU, HATPABICHHBIE Ha
dopMHupoBaHHE W  pa3BUTHE NPOOJEMHOTO MBINUICHHS, MBICIUTEILHOW aKTUBHOCTH,
CHOCOOHOCTH MPOOJIIEMHO MBICIIHUTD, BUJIETh U (HOPMYITHPOBATH IPOOIEMBI, BEIOUPATH CLIOCOOBI U
Cpe/CTBa JIJIsl KX PEIICHUSI.

Hcnonp3ytorcsi BHABI  MPOOJIEMHOTO OOydYEHHUS: OCBEUICHHE OCHOBHBIX MPOOJeM
0C30IMaCHOCTH  JKU3HEACATEIIBHOCTH Ha JIGKIMSX, Yy4eOHbIe JUCKYCCHUHM, KOJUICKTUBHAsS
MBICIIUTENbHAS JeSITEIBHOCTh B TPYMIIAX IPU BBHIMOJHEHUH MMOMCKOBBIX PadoOT, pelIeHne 3amaad
MOBBIIICHHON CIIOKHOCTH. [IpM 3TOM HCHONB3YIOTCS TEpBbIE TPU YPOBHSA (M3 4YeThIpeX)
CIIO)KHOCTH ¥ CaMOCTOSITENIbHOCTH:  TNPOOJIEMHOE  M3JIOKEHHE Y4eOHOro  Marepuana
npernoiaBaTesieM; CO3JIaHue MpernoiaBaTesieM NPOOJEMHBIX CHTYyalluii, a 00ydyaeMble BMECTE C
HUM BKIIIOYAIOTCS B MIX pa3pelleHre; MpenoaBareib JUIIb CO3aeT MPOOIeMHYIO CUTYaIUIo, a
paspeniaroT e€ o0ydyaeMble B X0J1€ CAMOCTOSTEIbHON 1€ATEIbHOCTH.

4. JluunocmHo-opueHmupoanHvle mMexHosocuu 00y4eHus, O0ECIICUMBAIONINE B XOJE
yueOHOro Tmpoliecca ydeT pa3U4YHBIX CIOCOOHOCTEW 00y4aeMbIX, CO3JaHHE HEOOXOIMMBIX
YCIIOBHH JIJISl Pa3BUTHS MX MHIUBUIYATBHBIX CIIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JIMYHOCTH B
yuyeOHOM mpouecce. JIMUHOCTHO-OpUEHTUPOBAHHBIE TEXHOJOTHUH OOYYEHHUs peau3yloTcsi B
pe3ynabTaTe WHAMBHIYaJTbHOTO OOIICHUS TpEnojaBaTelsi W CTYACHTAa TpPU BBHIOJTHEHUH
JIOMAIIHUX WHAMBUIYANbHBIX 33JaHUM, PEIICHUM OJUMIIMAIHBIX 3a/ad, Ha eXEeHEeAEIbHBIX
KOHCYJIbTAIIHSsIX.

VHHOBaIIMOHHBIE CIIOCOOBI M METO/bI, UCIOJIb3yeMble B 00pa30BaTENbHOM IpOIECCE,
OCHOBAaHBI Ha WCIOJB30BAHUU COBPEMEHHBIX [OCTH)KCHHWH HAyKd ¥ WH(POPMAIHNOHHBIX
TexHosioruil. HampasieHsl Ha MOBBIIEHWE KauecTBa MOATOTOBKH MyTEM Pa3BUTHUS Yy CTYICHTOB
TBOPUYECKHUX CIIOCOOHOCTEH M CaMOCTOATEIbHOCTH (METOAbl MpPOOJIEMHOr0 OO0ydeHHs,
UCCIIEIOBATEIbCKIUE METO/bl, TPEHUHTOBbIE (DOPMBI, PEUTHHIOBBIE CHUCTEMBI OOYYEHHUS U
KOHTpOJSl 3HaHWW W Jp.). HameneHbl Ha aKTUBU3AIMIO TBOPYECKOTO TIOTCHIMAA U
CaMOCTOSITENIbHOCTH CTYAEHTOB M MOTYT PEeaM30BBIBATHCS HAa 0a3e MHHOBAIMOHHBIX CTPYKTYp
(Hay4HbIX Jab0OpaTOpUid, IEHTOB, IPEANPUITUNA U OpTaHU3aLUN U Jp.).

B npouecce oOyueHHs] MCHONB3YIOTCS WHTEPAKTUBHBIE METOJbI OOYUYEHHUsS: TBOPUECKHUE
3a7aHusl, pa3paboTKa NPOEKTOB, paboTa B ManlblX TIpyIHax, HCCIEJOBATEIbCKHHA METON
00y4yeHHUsI, AETOBbIE U POJIEBbIE UTPHI, KPYTJIbIE CTOJIBI, AUCITYThI, CEMUHAPHI.

TpaguumoHHBIE JIEKIMW © J1a0OpaTOpHBIE 3aHATHS MPOBOIATCS B  (dopme ¢
UCIIOJIb30BAaHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJIOTUH.

15



Jlekuus-auanor — coepKaHue MOAAeTCsl Yepe3 CEpHI0 BONPOCOB, HA KOTOPBIE CTYACHT
JOJI’KEH OTBEYATh HEMOCPEACTBEHHO B XOJ€ JIEKLIUH.

OmnnaitH-ceMHHAp — pa3HOBUIHOCTH BeO-KOH(EPEHIINH, IPOBEICHUE OHJIAITH-BCTPEY WIIN
npe3eHTanuii 4yepe3 HMHTepHeT B pexuMme peanbHOro BpeMeHH. Kaxkapli U3 y4acTHHKOB
HAXOJUTCSl Y CBOETO KOMIBIOTEpa (CpelCcTBa CBS3U), a CBA3b MEXAY HUMH TOIJEPKUBACTCA
yepe3 VHTepHET MOCPEACTBOM 3arpykaeMoro MpUJIOKEHUs, YCTAaHOBJIEHHOTO Ha KOMIIBIOTEpPE
KakJ0ro ydactuuka (Zoom, Meet, Skype u ap.)

Buneokondepennuss — ceanc BuacokoHdepenicssdu (BKC) — »1o TexHomorus
MHTEPAKTHUBHOTO B3aUMOJCHCTBUS JIBYX U 00Jiee Y4aCTHUKOB 00pa30oBaTEIbHOTO Mpolecca s
oOMeHa nHpopMaIueil B pealbHOM peXUME BPEMEHHU.

TexHONOTHsST  DJEKTPOHHOTO 0O0ydeHHs (peanusyercs TpU TOMOIIM  BJICKTPOHHOM
obpazoBarenbHori cpenbl COI'Y mnpu wucnonb3oBanuu pecypcoB ObC, mpu mnpoBeneHUn
ABTOMATH3UPOBAHHOTO TECTUPOBAHUSA H T. II.).

IIpumeyanus:

1. Bce Bugsl yueOHOI pabOThI MOTYT MPOBOAUTHCS UCTAHIIMOHHO Ha OCHOBAaHUU
JIOKaJbHBIX HOPMATHUBHBIX aKTOB.

2. B umemax peanu3anuy UHAMBUAYAJIBHOTO IMOAX0Ja K OOYYEHHIO CTYACHTOB,
OCYIIECTBISIOMNUX YYE€OHBIH TPOLIECC IO HWHIUBUIYAIBHOW TPACKTOPHH B paMKax
UHAMBUAYAIbHOTO palouero IjlaHa, W3Y4YeHHE JAHHOW  JUCHUIUIMHBI ~ MOXET
OCYIIECTBISITHCA Yepe3 MHAUBUAYAIbHBIE KOHCYJIbTAIIMU MPENOaBaTeIsl 0YHO, B YaChl
KOHCYJIbTAIM, 10 DJICKTPOHHOM TModTe, a Takke ¢ ucrnonb3oBanuem Cisco Webex,
wiathopMbl TUCTaHIMOHHOTO 00yueHust Moodle, nuuHblii KaOMHET CTyJIeHTa Ha caiTe
COI'Y, apyrux snemento JUOC COI'Y.

7. YueOHO-MeTOAMYECKOE 00ecledyeHre CaMOCTOSITeIbHOI padoThl
7.1. Lesn caMoCTOATEIbHOM PadoThI

CamocrosiTennpHass padoTa 00YYarOMUXCS SIBJSIETCS OJHUM W3 BHUJOB yUEOHBIX 3aHSTHIA.
CamocrosTenbHas padoTa MPOBOAUTCS C LENIbIO:
e CHCTeMaTH3allMM ® 3aKPEIUICHUs IIOJNyYEHHBIX TEOPETHYECKHX 3HAHUH U
NPaKTUYECKUX YMEHHI 00yJaroIuXcs CTY/ICHTOB;
e  yrIyOJIeHUs U pacIIMPEeHUs: TEOPETUUECKUX 3HAHUM;
e (dopMupoBaHHWS YMEHHH WCIIONB30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO M CIICIHATBHYIO IUTEPaTypy;
e  (opMupOBaHMS CaMOCTOSATEIIBHOCTH MBIIUIEHUS, CHOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3allu;
®  Da3BUTHS UCCIIEAOBATEILCKUX YMEHUH.
CamocrosiTenbHass padoTa O0y4arolMXcs OCYIIECTBISETCS HAa MPOTSHKEHUH HU3YUCHHS
BCEH JMCLUIUIMHBI B COOTBETCTBUU C YTBEPXKIACHHOH B Y4eOHOM IJIaHE TPYIOEMKOCTBIO (I
0ouHOU (opMBI 00ydeHHUst 64 "aca) U COCTOUT U3:
e paloThI CTYACHTOB C JIEKIIMOHHBIMU MaTepHallaMH, IOWCKA U aHAIHM3a JIUTePATyPHBIX
JTAHHBIX U AJIEKTPOHHBIX HCTOYHUKOB MH(OPMAIIUHU TIO 3a/IaHHOU TEME;
e odopmieHUs TaOOPATOPHBIX padoT;
e  BBHINIOJIHCHHMS 3a7aHUM I caMocTosITeNbHOM padoTel B DMMOC COI'Y;
®  W3yYEHHS TEOPETHUYECKOTO MaTepHaja I MOJrOTOBKH K MPAKTHYECKUM U
71a00paTOPHBIM 3aHATHUSIM;
®  pCIIeHHS PACYECTHBIX 3a/1aY;
®  BBINOJIHCHUS XHMHUYCCKHAX YIPAKHEHUH 110 TEME 3aHATHS;
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e  paboThI C TECTAMH U BOIIPOCAMHU IS CAMOIIPOBEPKH;
e  [IOJrOTOBKM JJOKJIaJI0B, pedepaTa u Npe3eHTalni;
®  [OJrOTOBKH K 3K3aMEHY.

Tembr u QopMbl BHEayIUTOPHOH CaMOCTOSTENBHOW paldoThl, €€ TPYIOEMKOCTh
cojepxarcs B pasaene 5, taou. 5.1.

CamocrosaTrenbHass paboTa CTYIEHTOB [OJDKHA COOTBETCTBOBAaTh Ooiiee TITyOOKOMY
YCBOGHHUIO HM3y4yaemMoro Kypca, (opmMupoBaTh HaBBIKM HCCIEAOBATENbCKOM paboOThl U
OpUEHTUPOBATh CTYACHTOB HA YMEHUE IIPUMEHATH TEOPETUYECKHE 3HAHMS Ha IpaKTHKE.
CamocTtosrenbHas paboTa JOKHA HOCUTh CHUCTEMAaTHYECKUN XapakTep, ObITb MHTEPECHOU U
[IPUBJIEKATEIBLHON JUISl CTYIEHTA.

Pesynbratel  camocTosITeNbHON — paOOTBl  KOHTPOJMPYIOTCS — MpernojaBaTeieM U
YUNTBHIBAIOTCS NPU aTTECTAllUU CTylaeHTa (dk3ameH). IIpu 3ToM mpoBOIATCSA: TECTUPOBAHUE,
3KCHPECC-0NPOC Ha MPAKTUUYECKUX 3aHATHUSAX, 3aCIIyIIMBAHUE JOKIJIA/I0B, IPOBEPKA MUCbMEHHBIX
pabot u T.4. S MOATOTOBKM K 3aHATHUAM CTYAEHTHI MOJB3YIOTCS YYEOHHUKAMH U y4eOHBIMHU
MOCOOMSAMH, YKa3aHHBIMH B CIHCKE PEKOMEHIOBAHHON IJUTEpaTyphl, a TaKkKe HHTEPHET-
UCTOYHUKaMU. Bce Mmeroauueckue Marepualibl IMPEeACTaBIeHbl B CUCTEME JIUCTAaHIIMOHHOTO
o6yuenust COI'Y na miardopme Moodle (http://Ims.nosu.ru).

HpI/IMepbl 3aJaHUH JJI CAMOCTOSITEJILHOM paﬁoTbI CTYACHTOB

Pemenue 3aga4 mo reme «Cnoco0bl BbIPAKCHUA KOHIHCHTPAIUU PAaCTBOPOB»

1. Bemuucnute Maccy kpucramioruapara NaSOs-10H2O u Bombl, HeoOXomuMble JUIS
npurorosieHus 40 r pactBopa coiu ¢ maccoBoi moneit Na,SO,4 12 %.

2. B 1 n pactBopa comepxwurcs 10,6 r kapOoHata HaTpus. PaccuuTtaTh MOJISPHYIO
KOHIIEHTPALIMIO U MOJIIPHYIO KOHLIEHTPALMIO SKBUBAJIEHTA PAaCTBOPA.

3. Hns mpuroToBieHHs pacTBopa B3siM 5,6 T ruapokcupa kKamus w500 T BOABIL

BbluvcnuTe MaccoByr0 OO0 THUAPOKCHAA KaJdsg B pacTBOpPE U MOJIPHYIO

KOHIICHTPAIIUIO pacTBOPa, €CIU MJIOTHOCTh pacTBopa 1,12 r/mi.

Beruucnuth Maccy cynbdarta nuHka, conepxarierocs B 150 min 0,05 M pactBopa.

Boeruncnuth Maccy rugpokcuaa 6apus, coaepxarierocs B 80 mi 0,2 H. pacTBopa.

Kakyto maccy ¢ocdara xanus u BoAbl Halo B3ATh Juis mpurotoieHus 200 T 8 %

pactBopa?

7. B Bozme maccoit 50 r pactBopuiu 3 1 xenezHoro kynopoca FeSO4-5H,0. Omnpenenuth
MaccoBYIO J0J10 cyib(dara xkene3a (1) B monyuenHom pactope.

8. B Bozme o6bemMom 250 Mi pacTBOpWIM TMIAPOKCU HAaTpust mMaccoit 4,5 r. Beruuciauthb
MaccoByto noim0 NaOH.B pacTBope W MOJSAPHYIO KOHIIEHTPAIMIO TMOTYYEHHOTO
pactBopa. [InmotHOCTE BoAb! 1 I/Mi1, moTHOCTH pactBopa 1,04 r/mi.

9. B Bome maccoii 150 t pactBopunu 112 M ammuaka. OnpeaenuTb MacCOBYIO OO
aMMHaKa B IIOJIyYEHHOM pacTBOpE.

10. B Boge oobemMom 100 Mt pacTBOPWIIM XJIOPHJ aTFOMHHHS Maccod 2,5 r. Berauciuts
MacCoOBYIO JIOJII0 COJIM.B pacTBOpPE U MOJISIPHYIO KOHIIEHTpAlMI0 JKBHUBAJIEHTA
MOJIy4eHHOT0 pacTBopa. [lmoTHOCTE BoAbI 1 T/MI1, ITOTHOCTH pacTBopa 1,05 r/mut.

11.B 250 mn pactBopa coaepxurcsi 9,8 T cepHOW KHCIOTHL. PaccuumTarh MOJSPHYIO
KOHIEHTPALMIO, MOJISIPHYIO KOHIIEHTPAIMIO SKBUBAJIEHTa PacTBOPAa U MacCOBYIO JIOJIIO
CepHOM KUCIOTHI B pacTBope. [ImotHOCTh pacTBoOpa 1,15 r/mi1.

12. B Boge oowemom 200 M1 pactBopwiv 5, 6 T murnapara xjopuaa O0apus. BerauciuThb
MacCOBYIO JIOJIIO XJIOpUAa Oapusi B pacTBOpPE M MOJISIPHYIO KOHIIEHTPAIMIO PacTBOpa
xyiopuaa 6apus. [InmotHocTs pactBopa 1, 08 r/mi.

o oA
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XHuMH4YecKoe ynpaxxHeHue

1. Hamucate Bce BO3MOXKHBIC YpaBHEHHUs peakiuii (HO HE MEHee TpeX), C IOMOIIBIO
KOTOPBIX MOKHO MOJTYYUTh UOAU]T KaJIHsl.

2. Hammcarh BO3MOXHBIC YPaBHEHUS PEAKIIUN MEXKIY CICTYIOIIUMHU BEIECTBAMU: XJIOPH/T
KaJblus, HUTpAT cepedpa, cynbdar Meau, THAPOKCU Kallns, HOIU KaJus.

3. Hammcars Bce BO3MOXHBIC YpPaBHCHHsI peakiuii (HO HE MEHee TpeX), C IMOMOIIBIO
KOTOPBIX MOKHO MOJYYUTb XJIOPUJ MarHus.

4. Hanwmcatb BO3MOXHBIC YPABHCHHSI PEAKIIUNA MEXKIY CICIYIONIMMH BEIIECTBAMU: XJIOPH]T
xenesa (11), aurpar cepedpa, THAPOKCHT JIUTHS, CEpHAst KMCJIOTa, OpOMUI KaTusl.

5. CocraBUTh YypaBHEHHS pPEaKIUi, C TMOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTH
CJIeyIOIIKE IPEBPAICHHUS:
P — P205 — H3 PO4 — Ca3 (PO4)2 — Ca (H2P04)2

6. CocraBurs YpaBHCHUA peaKHHﬁ, C IIOMOIIBIO KOTOPBIX MOXHO OCYIICCTBHUTH
CJIETYIOIINE TIPEBPAIICHIS:
Ca —» CaO — Ca(OH)z — C&(NOg)z — CaCO; — Ca(HC03)2 — COy

7. Hammcartbs BO3MOXKHBIE YpaBHCHUA peaKHI/Iﬁ MCKAY CICAYHOINMU BCHICCTBAMU: XJIOPpHU
ATFOMUHWS, HUTPAT cepedpa, KapOoHAT HATPHS, CepHAst KUCIOTa, OPOMHU/T KaJIHsL.

8. Hammcare Bce BO3MOXKHBIC YpaBHEHHUSI peaklui (HO HE MEHee TpeX), C IMOMOIIBIO
KOTOPBIX MOKHO TOJYYHUTh CYIb(aT aIFOMUHUSI.

9. CocraBurs YpaBHCHUA peaKuHﬁ, C IIOMOIIBIO KOTOPBIX MOKHO OCYIICCTBUTH JICAYIOIIUC
MIpeBpaIleHUS:
Fe — FEC|3 — FE(OH)3 — Fe03 —» Fe — FeC|2 — FeS

10. Harmucate Bce BO3MOXKHBIC YpaBHEHHUs peakinii (HO HE MEHee TpeX), C IOMOIIBIO
KOTOPBIX MOYKHO MOJTy4uTh Xopu xesesa (11).
11. HanimcaTh BO3MOXHBIE YPAaBHEHUS PEAKIUN MEXK/Y CIETYIONIMMH BEIIECTBAMU: XJIOPHU/T
6apust, HuTpat cBuHua (1), cynbdaTt HaTpUs, THAPOKCHU]T KAJIUs, HOAU] KaJIUS.
12. CoctaBuTh ypaBHEHHS pEaKIHMi{, C TOMOIIBI0O KOTOPHIX MOXHO OCYIIECTBHUTH
CIIeAYIOIINE TIPEeBPALCHUS:
Cu — CusO; — Cu(OH); —» CuO — CuCl, — Cu

JIeKTpPOHHBIEe (GOPMY.JIbI ATOMOB

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

2. CocTaBHUTH JIIEKTPOHHBIE (DOpPMYINIBI aTOMOB yriiepoaa, Opoma u meau. M300pa3uTh
pacripeieieHue IEKTPOHOB 110 OpOUTAIISIM.

3. CocTaBUTh 5SJEKTpPOHHblE (OPMYJbl aTOMOB MAarHus, MbIIIbIKa M MOJUOJCHA.
N3o0pa3uth pacrpeneneHne dJIeKTPOHOB MO OpOUTATISIM.

4. CocTaBUTh 3JIEKTPOHHBIE (OPMYJIBI aTOMOB CTPOHIMSA, XJOpa U THUTaHA. M300pa3uth
pacripeieieHue SIEKTPOHOB TI0 OPOUTAIISIM.

5. CocTaBUTh 3JEKTPOHHBIE (POPMYIIBI aTOMOB PYyOUIUs, CypbMbl U aprosa. M300pa3uth
pacripeieieHue IEKTPOHOB TI0 OPOUTAIISIM.

XumMuuyeckoe YIpa’kKHEHUEC 110 TEME «KoMmjiekcHbIe COCANHCHU A

1. (NHg)2 [Pt(OH)2Cl4] , [Cr(NHz3)2(H20)2 Bry] Br, Kz[HgCls] , [Co(NHa3)3(H20)2(CN)]Br>,

Ba[Cr(NH3)2(SCN)4]2 , [Cu(NHz3)2(H20)2] Br,, Ca[ZrFs], [Co(NH3)sBr]SO,
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Ha3BaTh KOMIUIEKCHBIE COEAMHEHHs, yKa3aTb KOMILIEKCOOOpa3oBaTelnb U JIMTAHBbI,
KOOPAMHAIIMOHHOE YUCIIO U 3apsi/i KOMILIEKCO0Opa3oBaTes, BHEIIHIO U BHYTPEHHIOIO Cephl.
Kak npoTekaeT nporecc Auccouranuy 3TUX KOMIIEKCHBIX COeIMHEHUH B pacTBope? Hanucarts
BBIPDAKCHHUE [UII KOHCTAaHTbl HECTOMKOCTHM KOMIUIEKCHBIX HOHOB JAHHBIX KOMIUIEKCHBIX
COCIUHCHUM.

2. CoctaButh (GopMynbl cleayrommx coeaunHeHuid: rexcadropoanamar (l1l) ammonwms,
opomuz O6pomoruapokcorerpaammuaxpoma (Il), rerparunpokcoaypar (Ill) xamus, HUTpar
muxsioporerpaammuaxpoma (1), rexcanurpoponar (111) marpus, nearaxmopoaksapyrenar (I11)
HaTpus, OPOMHJT HUTPOXJIOpOOpoMOoTpraMMUHIIATHHE (IV), THIpOKCHI reKcaaMMHUHHUKEIS

().

XuMHYeCcKoe YIpa’kKHCHUE 10 TEME «Peakuuy HOHHOTO 0o0MeHa»

1. CocraBuTh BCE BO3MOXHBIC YPAaBHEHHS PEAKIUA B MOJICKYJISPHOW M MOHHOU (dopme
MEXy CIEIYIOIIMMHU BEIIeCTBAMU: HUTPAT aMMOHUS, TUIPOKCUT Kausl, CylabdaT Meau
(1), cepnast kucnora.

2. CocTaBUTh BCE BO3MOXKHBIC YPAaBHEHUS pEaKUUi B MOJICKYJSIPHONH U MOHHOH (opme
MEXIY CIEAYIOIMMU BeIIeCTBaMU: KapOOHAT HaTpus, a30THAs KHCIOTa, XJIOPHU
KaJIbLIMS, TUIPOKCH Oapusi.

3. CocTaBUTh BCE BO3MOXHBIC YPAaBHEHUS pEaKUUi B MOJICKYJISIPHONH U MOHHOH (opme
MEXy CIEIYIOUIMMHU BEIIECTBAMU: XJOPHUJ AJTIOMUHHUS, HUTpPAT cepedpa, kapOoHAT
HaATpHUsI, CEPHAS KUCIOTa, OPOMUJI KA.

4. CocrTaBUTh BCE BO3MOXKHBIC YpPaBHEHHUS pPEaKIMil B MOJEKYJISIPHOW MU HMOHHOU (opme
MEX1y CIEIYIOIIMMHU BEIIeCTBAMU: HUTPAT aTIOMUHUSA, THAPOKCHI HaTpus, pochopHas
KHUCJIOTA, XJIOPU]T KAJIbIIHS.

Xumuyeckoe ynpaxxnenue mno teme «l'maposns coseii»

1. CocraBuTh ypaBHEHHs peaKUMi TUAPOIM3a B HOHHOM M MOJIEKYJSpHOH ¢opme
cnenyromux cojueit: xmopun kodanpta (1), cunukar kamus, HUTpat auTHsA. YKazatb pH
Cpelbl B BOAHBIX PACTBOpPAaX 3TUX COJIEH.

2. CocCTaBUTh YypaBHEHHs pEaKIMi TUAPOIM3a B HOHHOW M MOJIEKYJSIpPHOH (dopme
CIIEAYIOIIMX COJIel: HouT aMMOHUs, (pocdat kanus, xnopus Oapus. Ykazats pH cpenbl
B BOJIHBIX paCTBOPAxX 3TUX COJIEH.

3. CocTaBUTh YypaBHEHMs peakIMil TuApojM3a B HOHHOM M MOJIEKYJSpHOH ¢opme
CIIEIYIOIUX COJeil: Cyab(QUT Kajus, aleraT aMMOHHUS, HUTPAT LUHKA, UOJUJ KaJHsl.
VYkasars pH cpenpl B BOIHBIX pacTBOpax 3THX COJIEH.

Onpezle.ne}me CTCNICHU OKHUCJICHHUHA 3JICMCHTOB

1. Fe3(PO,),, KCIO3, Na;B4O7, Pb(NO,),, KiCr05 .
2. NH4Cl, NaMnO;, Ca(NOgs), , FePO4, Biy(SOy)s.
3. (NH);CO3, H,O,, CaH,, Na;S;03, K,CrO4.
4. HCIO4, NalO3, NaSiOs;, AI(NOs)s, Mg,P,0; .
5. KIOsz, MnyO;, NaS;03, Cr(NO3z);, K4P,07.

ITon6op xo3ppuunentor B OBP MmeToaoM 3/1eKTPOHHOI0 HajIaHCA WM MOJIypPeaKIui
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10.

11.

12.

13.

14.
15.

16.

Cl, + Br, + KOH — KCI + KBrO; + H)O

KMnO;, + NO + H,SO, — MnSO; + NO; + Ky;SOs + H,O
Cr,03 + NaNO; + KOH — K,CrO; + NaNO, + H,O

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

S + KOH — K;SO;3 + K;S + H0O

KoCrO7 + FeSOs + HySOs — Crp(SO4); + Fea(SOg)s + KiSO4 + H0
Ca + HNO3; —  Ca(NOs3), + N,O + H;O

KMnO;, + Nal + KOH — [, + KMnO, + NaOH

Mg + HNO; —  Mg(NO;), + NH OH + H,O

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

TemaTuka pedeparon

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

Tunbel XUMUYECKHUX CBSI3€H B OPraHUUECKUX COCAMHEHUSIX.

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

AJIKEHBI, TOMOJIOTUYECKUHN PN, HU30MEpHs, HOMEHKIATypa, CIOCOOBI MOJIyYeHUs U
XMMHYECKHUE CBOMCTBA.

AJIKUHBI, TOMOJIOTUYECKUI pPsiA, M30MEpHUs, HOMEHKIATypa, CHOCOOBI TMOITY4YeHUS U
XMMHYECKHUE CBOMCTBA.

AJKagueHbl, H30Mepus, HOMEHKIIaTypa, CIIOCOOBI MOyUYeHHUsI U XUMUYECKUE CBOWCTBA.
ApomaThdecKkue YrieBOJOPOJIbl, HOMEHKJIATypa, W30MEpHUs, CIMOCOOBI TMOJTyYeHUs |
XUMHUYECKHUE CBOKCTBA.

CrupThl, ©30MEPHS, HOMEHKJIATYypa, CIIOCOOBI MOTYYEHUSI 1 XUMUYECKHUE CBOWCTBA.
®deHoIbl, H30MepHs, HOMEHKIIATypa, CIIOCOOBI MOMyYeHHUsI U XUMUYECKUE CBOMCTBA.
ATnbaeruipl ¥ KeTOHBI, U30MEpHUsi, HOMEHKJIATypa, CIIOCOOBI TTOJIYYCHHUSI U XUMUYECKHE
CBONCTBA.

KapOoHOBBIE KHCIIOTHI, H30MEpHs, HOMEHKIIATypa, CIIOCOOBI MOTYYEHUS U XUMUYECKUE
CBONCTBA.

CnoxHble >(QUPBLA KUPBI, HOMEHKJIATypa, CIOCOOBI TMOJYYEHUS U XUMHUYECKHUE
cBoricTBa. Mpuia.

VYrneBonpl, kiaccuukaiys, HOMEHKJIATypa, CIOCOOBI TOJYYEHUS W XHUMHYECKUE
CBONCTBA.

AMWHBI, U30MEpHs1, HOMEHKJIATypa, CIIOCOOBI MOTYyYEHUS U XUMUYECKHUE CBOWCTBA.
AMUHOKHCTIOTBI, W30MepHUs, HOMEHKIATypa, CIOCOOBl TONYyYeHUS M XHUMHUYECKHE
cBoicTBa. [IpupogHble aMUHOKUCIOTHI. benkn.

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

Kpurtepun ¢popmMupoBanusi 0eHOK NPH NpeacTaBjIeHnH pedepara

Pedepar cooTBeTCTBYET MpenyioKeHHOW TeMme, UMeeT BCTYIUIEHHE, OCHOBHYIO 4acTbh U
3aKJIFOUYEHHE.
Tema  packpblTa  MOJNHOCTBIO, CTYIEHT  TMPOJAEMOHCTPUPOBA  CIIOCOOHOCTH
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aQHAIM3UPOBATH PA3HBIE TOYKU 3PCHHUSL.
3. CooOmeHne caemaHo ¢ COOMIOIEHHEM HOPM COBPEMEHHOTO PYCCKOTO JUTEPATYpPHOTO
SI3BIKA M C TIPEJICTABICHUEM TIPE3CHTAIINH.

OueHounblii JucT pedepara

Cxema ouennBaHus pegepara

Onenka, 6aja Onucanue

OTiIHYHO Bo BBemenun 4vetko cHOpMyJIHMpOBaH TE3UC, COOTBETCTBYIOLIUMN
TeMe pedepaTa, BEITIOTHEHA 3a/1a4a 3aUHTEPECOBATh YUTATEIIS;
JIeJICHUE TEeKCTa Ha BBEJICHHE, OCHOBHYIO YacTh U 3aKJIIOUCHHUE.

B ocHOBHOM "acTH:

JIOTUYHO, CBSI3HO U TIOJIHO JIOKA3bIBAETCS BBIABUHYTHINA TE3UC;
3aKJIIOYEHUE COJICPKUT BBIBOJIbI, JIOTUYHO BBITEKAIOUIUE U3
CcoAEp)KaHUs OCHOBHOM 4aCTH;

JUISL BBIPQXKEHHUS CBOMX MBICIEH HE TMOJb3YeTCs YHPOIIEHHO-
MIPUMUTHUBHBIM SI3BIKOM;

JEMOHCTPHUPYET MOJHOE TOHUMAaHUE MPOOIEMBL;

MIpEICTaBJICHA MPE3CHTAIUS K TOKIAdY;

BCe TpeOOBaHMS, IPEIBSBIICMbIC K 3aIaHUIO0, BBITIOJHCHBI.

Xoporio Bo BBemeHuu ueTko chHOpMyIHpOBaH TE3UC, COOTBETCTBYIOIIMIA
TeMe pedepara, B H3BECTHOH Mepe BBIIOJIHEHA 3ajada
3aMHTEPEeCcOBaTh YUTATEIIS,

B OCHOBHOH YacTH JIOTHYHO, CBSI3HO, HO HEJOCTATOYHO IIOJHO
JTIOKA3bIBACTCSI BHIIBUHYTHIN TE3HC;

3aKIIIOYCHHUE COJICPXKUT BBIBOJBI, JIOTHYHO BBHITEKAIONINE U3
COJIep’KaHusl OCHOBHOM 4acTH;

MpeJICTaBJIeHa MTPEe3eHTAIMS K JOKIa1Yy;

JUIS  BBIDOKEHHSI CBOMX MBICIEH CTYIEHT HE TOJb3yeTcs
YIPOIIEHHO-TIPUMUTHUBHBIM S3BIKOM.

VYnosnerBoputenbHo | Bo BBemeHuu Te3uc chOpMYIMpPOBAH HEYETKO HWIIM HE BIIOJIHE
COOTBETCTBYET TEME BBICTYILICHUS;

B OCHOBHOM 4YacTM  BBABHHYTHIM  TE3UC  JOKa3bIBaeTCA
HEJIOCTaTOYHO JIOTUYHO (YOSIUTEIBbHO) U TIOCIEI0BATENIBHO;
3aKJIFOUYEHHE BBIBOJIbI HE MOJTHOCTHIO COOTBETCTBYIOT COJIEPIKAHUIO
OCHOBHOM YaCTH;

MpelIcTaBieHa  TMpe3eHTalus K  JOKJIaay, HO  HMEHTCS
rpaMMaTHYeCKHe OIMOKH;

S3BIK paOOTHI B 11€JIOM HE COOTBETCTBYET YPOBHIO | Kypca.

Tpebyer nopaGotkn | Bo BBeneHuu Te3uc cPOpMYyIUpOBaH HEUETKO WM HE BIIOJHE

JUISL TIOJTYyYEHHUS COOTBETCTBYET TeMe pedepara;
YAOBJIETBOPUTEIBLHOW | B  OCHOBHOM  YacTU  BBIABUHYTBIA  TE3HC  JOKa3bIBACTCS
OILIEHKU HEJO0CTAaTOYHO JOTUYHO (YOEIUTENbHO) U TOCIEA0BATENbHO;

B 3aKJIIFOYCHUU BBIBOIbI HE IIOJIHOCTBHIO COOTBETCTBYIOT
COJIEpaHUIO OCHOBHOM 4acTu;
SI3BIK PAOOTHI B IIEJIOM HE COOTBETCTBYET YPOBHIO | Kypca.

HeynosnersoputensHo | Bo BBemeHUM TE3UC OTCYTCTBYET WMIIM HE COOTBETCTBYET TeMe
pedepara,

B OCHOBHOM 4aCTH HET JIOTUYHOT'O TOCTIEOBATEIHHOTO PACKPBITHS
TEMBEI;

BBIBOJIbI HE BHITEKAIOT U3 OCHOBHOM YacTH;

OTCYTCTBYET JICJICHHE TEKCTa Ha BBEJCHHME, OCHOBHYIO YacTh W
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3aKJII0YCHUE;
SA3BIK paGOTbI MOXHO OIICHUTH KAaK «HpPIMPITHBHBIﬁ».

HCy,Z[OBJICTBOpI/ITeJ'II)HO PaboTa HanucaHa He 11O TEMEC,

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

Kpurtepun ¢popmupoBaHus oueHOK NpU NPeACTABIEHUN KOHCIIEKTOB
WJIH J1a00paTOPHBIX padoT

KoHCIeKT COOTBETCTBYET MPEIOKEHHON TEME, MMEET BCTYIUICHUE, OCHOBHYIO YacTh U
3aKJIIOYCHHE; B Ja0OpaTopHO paboTe MpencTaBieHBl LEdb pPadOThL, €€ XOA C
OIMCaHHEM IKCTIEPUMEHTAILHOM PadOTHI, CIeTIaHbl BEIBOJIBI IO PaboTe.

Tema  packpblTa  TOJHOCTBIO,  CTYIACHT  INPOJEMOHCTPHUPOBAT  CIOCOOHOCTH
aHAM3UPOBaTh  pa3HbIC  MPEICTABICHHBIE  PE3YJIbTAaThl  TEOPETHUSCKUX U
OKCHEPUMEHTAIBHBIX HCCIICOBAaHUH, TPABWIBGHO BBIIIOJHEHBI BCE pacueThl M
NPUBEJCHBI YPaBHEHUS pEaKiWii, JaHa TOJHAas XapaKTEPUCTHKA IOJyUYECHHBIX
XUMHAYECKUX COSTUHEHHA.

MaxkcumanbHast OIIeHKa «OTJIMYHOY», MUHUMAIIbHAS — «YJIOBJICTBOPUTEIHHOY.

8. OueHo4HblIe cpeacTBa I TEKYNIero KOHTPOJIS yCIeBAeMOCTH, IIPOMEKYTOYHOM

arTreCcTanMu 1o uToraM OCBOCHuUus1 TUCIHUIIJIMHBI

Tekymnii KOHTPOJIb 3HAHWUW MPOBOAUTCA ITyTEM OLICHKW BBINOJHEHUS 33JaHUN K

MPAKTUYECKUM U J1aOOpaTOPHBIM 3aHATUSAM, a TaK)Ke YCTHBIX OTBETOB, pEIICHHs 3ajad,
BBITIOJTHEHUS] XUMUYECKUX YIIPAKHCHU, TPOBEPKU 0(hopMIIeHHS JTa0OpaTOPHBIX padoT.

8.1. MACIIOPT
(oH1a OLICHOYHBIX CPE/ICTB MO AUCLUIINHE
«XuMus»
Ne | KonTtpoJsmpyemblie TeMbl (pa3aeJibl) Kon HaumeHoBanue
AUCHHUIIMHBI KOHTPOJIMpPYEeMOi OLICHOYHOI0
KOMIIETEHIIUH cpeAcTBa

1. | Temal. OIIK-2 Co6, K, YO,BY, D
OcHOBHbBIC 3aKOHBI U NIOHATHSA
XUMHU

2. | Tema 2. OIIK-2 Co6, K, YO,BY, D
Crtpoenne atoma

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

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

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

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

7. | Tema 7. OIIK-2 Co6, K, YO,BY, D
KomniekcHble coeuHeHHs
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8. | Tema 8. OIIK-2 C6,K,YO,BY,D
Oc00eHHOCTH PACTBOPOB JIEKTPOJIUTOB
9. | Tema 9. OIIK-2 C6,K, YO,BY,D
OCHOBBI 3/1eKTPOXUMHH.

DJ1eKTPOAHbIE MOTEHIHAJIBI

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

OO0mast xapakTepucTuKa 1
XapakTepHble 0CO0eHHOCTH d-
3JIEMEHTOB

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

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

®opMa oLIeHOYHOTO0 cpeacTBa: cobecenoBanue CO, npoBepka KOHCIEKTOB K, ycTHBIN
onpoc YO, BelnonHeHue ynpaxuenuid BY, sxzamen 3.

8.2. TunoBbie 32 JaHUA OLIEHOYHBIX CPE/ICTB
8.2.1. JlaGopaTopHbIe H NPAKTHYECKUE 3aAHATHUS
Kpurepun ¢popmupoBanus olieHOK

JlaGoparopHble U IPaKTUYECKUE 3aHATUS IPU3BAHbI HAYYUTh CTYJEHTAa CAaMOCTOSATEIbHO
pabotate ¢ y4yeOHBIMH TEKCTaMM, HWHTEpHET-pecypcaMH, aHaJIM3MpOBATh MaTepuall,
CaMOCTOSITENILHO JIEIaTh BHIBOJIBI.

[lenbto 1aGOPAaTOPHBIX M MPAKTUYECKUX 3aHATUH Ul CTYIEHTOB, NMPUCTYMAIOIUX K
M3Y4YEHHUIO Kypca, SBIISETCS:

1. 3HaKOMCTBO C 6a30BBIMH MTOHATUSAMH KYpCa;
2. TpHOOpETeHHE HABBIKOB aHAIM3a IIOJYYEHHOW Ha JIEKIHUSIX W CaMOCTOSTEIBHO

HaiineHHO! MH(OpMaLUY;

3. BbIpabOTKAa YMEHHS CaMOCTOSTEIbHO W KPHUTHYECKH TMOJIXOAUTh K HU3ydaeMoOMy
MaTepuaiy;
(hopMHpOBaHNE HABBIKOB YCTHOTO BBICTYIIJICHUS M Y4aCTHUS B JUCKYCCHSX;
(dbopMHpOBaHNE HABBIKOB PEIIEHUS 3a/1a4 U BBITOJHEHHS! YIIPa)KHEHHIA;
(hopMHpOBaHNE HABBIKOB padOThI ¢ XUMHUECKOM MOCYI0i U peakTUBaMU;
(dbopMHpOBaHKE HABBIKOB pabOTHI ¢ (PU3UKO-XUMHUUECKUMH MPUOOPaMH U yCTAaHOBKAMU;
(hopMHpOBaHNE HABBIKOB 0OpaOOTKM PE3yJIbTaTOB SKCIEpUMEHTA U (HOPMYJINPOBAHUS
IIPAKTUYECKHUX BBIBOJIOB.

NG A

8.2.2. Tunossble 3a1aHNA 1JIs1 JIA0OOPATOPHBIX M NPAKTHYECKUX 3aHATHI 110 001ell XUMHUH

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

Iean 3ansaTHA:
O3HAaKOMUTHCA C TPaBWIAMH TEXHUKH OE30MaCHOCTH U PAbOTHI B XUMHUYECKOMH
n1a00paTOpHH.
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O3HaKOMUTBCS ¢ XUMHUYECKON MOCYA0H, TpUOOpaMu U peakTUBaMHM, UCIIOJIb3YEMbIMH B
71a00paTOPHOM MTPAKTUKYME.

I[J'IH HU3Yy4YCHUA  JUCHUIIIIMHBI HGO6XOI[I/IMO OIIpCaACIINTD HCXO,Z[HBIfI YPOBCHb

TEOPETUUECKUX 3HAHUI CTYACHTOB U WX MPAKTUUYECKHUE HABBIKM — YMEHHE peliaTh 3a7aud U
COCTaBJIATh ypaBHeHUs peakuuid. [Ipumep 3ananus:

1.

Brruucnure maccy cosu, oJIydeHHOM MPHU CIMBAaHUU pacTBopa, comepkaniero 1 r KOH,
C pactBopoM, cojiepxammM | T a30THOW KucioThl. Kakas cpema OynmeT B pacTBope
rnocjue peakiuu?

Ocy1iiecTBUTE MPEBPALLEHUS:

Nz — NH3 — (NH4)2804 — NH4C1 — NH3 — NH4N03—> Nzo
Hanumure BO3MOXHBIE YpaBHEHUs pEakUUi MexAy CICAYIOIUMH BEIIeCTBaAMU:
XJIOpUJ, ATIOMHHHMSI, HUTpAT cepedpa, TMAPOKCUJ HATpHs, cepHas KUCIOTa, OpOMUT
KaJlusl.

Hcnone3yss Meton  anekTpoHHoro Oananca, mnoadepute KodhGUIMEHTH B
OKHCJIUTEIHHO-BOCCTAHOBUTEIHLHOM PEeaKIuu:

KMnO; + H,S + H,SO, — MnSO, + S + K;SO, + H,0

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

Iean 3ansaTHA:

Paccmotpers  kiaccudukanuio, CHocoObl TMOMYYEHUS U XUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCAMHEHMN. BHIMOTHUTH 1abopaTopHyO paboTy
1 0hOpMHTE ee B TeTpaau IS 1a00OPaTOPHO-TIPAKTHIESCKHUX PadoT.

JIao6. padora Ne 1. OcHOBHbBIEC KJIaCChl XMMHUYECKUX COCAMHEHUM: OKCHJIbI, KUCIIOTHI,
OCHOBAHMS, COJIU.

Bonpocs! nu1s1 06cyxneHus:

agkrownE

CoBpeMeHHast HOMEHKJIaTypa HEOPTraHUYECKUX COCTMHEHUM.

Oxcuppl: knaccupukanus, noydyeHue, puandeckrue 1 XMMHUECKHe CBOICTBA.

Kucnotsr: knaccudukarus, noirydenue, Gu3nyeckue U XUMUIECKHUE CBOMCTBA.
OcHoBanus: knaccuukanus, moayueHue, Gu3ndeckue 1 XuMUIeCKrue CBOMCTBRA.

Comu: knaccudukanus, Gu3NIecKue U XMMHIEeCKue CBOKCTBa, 10 crmocob0B MOTydeHHs
COJIEH.

BbINOTHUTH yHpasKHEHHS

1.

2.

Hanmcate Bce BO3MOXKHBIE YpaBHEHHUS peakluil (HO HE MEHee TpeX), C IMOMOIIBIO
KOTOPLBIX MOKHO ITOJIYUUTh NOJUJ KaJIUA.

Hamucats BO3MOXKHEBIE YpaBHCHUA peaKHI/Iﬁ MCXKAY CICAYIOIMUMHA BEIICCTBAMU: XJIOpHUA
KaJbIus, HUTpPAT cepedpa, cynbdar Meau, THAPOKCU Kallvsl, UOTU KA.

CocTaBUTH YpaBHCHHUA peaKHI/H\/’I, C IIOMOHOIBIO KOTOPBIX MOXHO OCYIICCTBUTH
CJIeTYIOIINE TIPEBPAIICHHS:

Ca —» CaO — Ca(OH)z — C&(NOg)z — CaCO3; — Ca(HCO3)2 — CO,
P — P205 — H3 PO4 — Ca3 (PO4)2 — Ca (H2P04)2

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

Cu — CuSO4y — Cu(OH); - CuO — CuCl, — Cu
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TEMA Ne 3: Yuenne o pacteopax. Cnoco0bl BbIpaskeHHs] KOHIEHTPallMi PACTBOPOB

(;1aboparopHoe 3aHsATHE, 2 Yaca)

Iean 3ansaTHusa:

PaccmoTperh  crocoOBbl  BBIP@KEHHs  KOHLCHTPALIMM  PAcTBOPOB,  BBIOJIHUTH
n1abopaTopHyto paboTy 1 0(pOPMHTH €€ B TETPAIH.

JIab. padora Ne 2. PactBopsl. [Ipurorosiienre pacTBOPOB 3aIaHHON KOHLIEHTPALIUH.

Bomnpocel 1u1st 00Ccy:K1eHus:

orwbpPE

ok~

MaccoBast 10J11 paCTBOPEHHOI'O BELIECTBA B PaCTBOPE.

MousipHast KOHLEHTpaLYsl.

MoutsipHasi KOHLIEHTpaL¥sl SKBUBAJICHTA BEIIECTBA NI HOPMAJIbHAS KOHLICHTPALU.
MoutsuibHast KOHIEHTpALKsL.

MoubHas 107151 paCTBOPEHHOI'O BEILIECTBA U PACTBOPUTEIIA.

Pemmnrn 3amaun:

Beruuciute maccy kpucramtoruapara NaSOs-10H20 u Boxmbl, HeoOXomumble JUIS
npurotosieHus 40 r pactBopa coiu ¢ maccoBoi moneit Na,SO,4 12 %.

B 1 1 pactBopa comepxutcs 10,6 r kapOonata Hatpus. Paccumrarh MOJISIpHYIO
KOHIEHTPALUIO U MOJISIPHYIO KOHIIEHTPAIIMIO SKBUBAJIEHTAa PACTBOPA.

Jlnst mpuroToBiieHHMs] pacTBopa B3suid 5,6 T rugpokcupa kamus u 5S00 r© BOABL
BbluncnuTh MaccoByl0 OO THAPOKCHAA Kalusg B PacTBOpE U MOJISPHYIO
KOHIICHTPALIMIO PaCcTBOPA, €CJIM TNIOTHOCTD pacTBopa 1,12 r/mit.

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

TEMA Ne 4: Xumunueckoe paBHOBecHe U €ro cCMelleHue
(;1aboparopHoOe 3aHATHE, 2 Yaca)

Iean 3ansaTHA:

N3yuuTh COCTOSIHME XMMHYECKOTO PAaBHOBECHS WM BIUSHHUE MapaMETPOB CHUCTEMBI Ha
CMEIlleHHe XUMHUYECKOTO PaBHOBECHS, BBIIOJHUTH Ja00paTOpHYIO paboTy U 0hOpMUTH
ee B TETPaJIu.
Jlad. paGora Ne 3. Xumuueckoe paBHOBecHe. BiusiHME KOHIIEHTpAllUU BEIIECTB,
YYaCTBYIOIIMX B PEAKIUU, TEMIEpaTypbl U KHUCIOTHOCTH CpEIbl Ha CMEIICHUE
paBHOBECHSI.

Bonpocs! nuis1 00cyxneHus:

el N =

OO6patuMble U HEOOpaTUMble XMMUYECKHE PEAKLINU.

CocTosiHrEe XMMHUYECKOTO PaBHOBECHSI.

KoHcTaHTBI paBHOBECHS U 3aKOH JIEHCTBYIOIIUX Macc.

CBsi3b KOHCTAHT paBHOBECHS C TEPMOJAUHAMUYECKUMHU (YHKUHUAMU COCTOSHUSA
CUCTEMBI.

Cwmemenne xumudeckoro pasHoBecus: npuHuun Jle Ilatense — bpayna. BausHue
[1apaMeTpPOB CUCTEMBI HAa CMELICHUE PABHOBECHS.

BpInoTHUTH yNIpaKHEeHUs:
1. Hanummure ypaBHeHMs Ais KOHCTaHT paBHoBecus K, m K. Ui xaxjgoro w3 cieqyromux
00paTUMBIX MTPOLIECCOB:

2NO; r 2 NO(F) + 0, ) AHO >0
Hypy + Bragy < 2HBrg; AH® <0
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H, o T CUO(T) <~ H,O o T CU(T); AH° <0
Kak cMecTHTCS paBHOBECUE IIPY U3MEHEHUH IAPAMETPOB CHCTEMBI?
2. Tlpemmoxure ONTUMAIbHOE W3MEHEHHE TEPMOJMHAMHYCCKUX IMapaMeTpoB (TeMIleparypa,
KOHICHTpanus:, ,HaBHeHI/Ie) IJid YBEJIIMYCHU BbIXO/Ja IIPOAYKTOB pCaKIUU:
2H,S ) + 30, ) «— 2S00, o) + 2H,0 ™ AH? < 0;
2 NH; ) > Nz(r) + 3 H|2(r); AHO > 0.

TEMA Ne 5: KomnjieKcHBIE cOeIHHEHUS
(;maboparopHoe 3aHsATHE, 2 Yaca)
ean 3ansaTHUA:
PaccmoTpeTs COBpEMEHHYIO TEOPHIO CTPOCHUSI KOMIUIEKCHBIX COCIUHEHUH, THUIIBI U
HoMmenkaatypy KC, nuccommanuio KC B BOAHBIX pacTBOpax, BBIINOJHUTH
n1abopaTopHyto paboTy 1 0(pOPMHTD €€ B TETPAIH.
JIa0. padora Ne 4. KoMIieKCHbIE COEIMHEHHUS], UX TIOJIyYEHUE U CBOMCTBA.

Bonpocsl 1151 00Cy:KIeHUsA

CoBpeMeHHOE coziepKaHue MOHATUS «KoMILIeKCHbIe coeanneHus» (KC).

Teopus cTpoeHMs KOMIUIEKCHBIX coequHeHul BepHepa.

JIEHTaTHOCTb JIMTaH/I0B U KOOPAMHALIMOHHOE YHCIIO KOMILUIEKCOOOpa3oBaTess.
CriocoGHOCTh aTOMOB PA3JIMYHBIX 3JIEMEHTOB K KOMILJIEKCOOOPa30BaHHUIO.

OCHOBHBIE THUIIBI KOMIUIEKCHBIX COCIMHEHUN.

HomeHnkitatypa KOMIUIEKCHBIX coeuHeHui. [Ipumepsl.

Huccounarnus KC B pactBopax. KoHcTanThl 00pa3oBaHMs U HECTOMKOCTH KOMILIEKCOB.
IIpupona xumuueckoit cpsizu B KC. Meron BC npu onucanuu npupobl XUMHYECKOM
cBs3u B KC.

NGO~ wWNE

BbINOTHUTH yHpasKHEHHS
1. Has3BaTh naHHBIE KOMIUJICKCHBIE COEIWHEHHs, yKa3aThb KOMIUIEKCOOOpa3oBaTelb H
JUTaHAbl,  KOOPAMHALMOHHOE YHCIO W 3apsil KOMIUIEKCOOOpa3oBaTess, BHEUIHIO U
BHYTPEHHIOIO CephI.
Kak mporekaeT mporecc ITUCCOIHUAMU 3THX KOMIUIEKCHBIX COEIMHEHHMH B pacTBOpe?
Hammcars BBIPAXKCHUC IJII KOHCTAHTHI HECTOMKOCTH KOMIIIEKCHOT'O MOHA.

K [AUBI’4], [CF(NH3)4(H20)2] Brs, Ba[Cu(CN)3 (SCN)], CUz[FE(CN)e]

2. CocraBuTh (POPMYIIBI CIEAYIONIMX COEANHEHHM:
rexcaranodeppar (I1) xanus,
cynbdar quxnoporerpaammunxpoma (111),
HUTPAT AUHUTPOXJIOpOTpHaMMHHILIATHHBI (1V),
rekcaxyopopozat (111) ammonus.

TEMA Ne 6. Oco6eHHOCTH PacTBOPOB JIeKTPOJIHTOB
(;maGoparopHoe 3aHsATHE, 2 Yaca)
Iean 3ansaTHA:

PaccmoTpeTh Teopuio 3MEKTPOJIUTUYECKOW AMCCOLUAIMM PEaKUd HOHHOro oOMeHa,
COCTaBUTh YpaBHEHHUs pEaKIUi B HOHHOM M MOJIEKYISpHON ¢dopMe, BBINOTHHUTH
nabopaTopHyIo paboTy U 0pOPMUTE €€ B TETPaIH.

Jlad. paGora Ne 5. DnexTpoinuTuyeckas AMCCOLMALNS B PACTBOPAX 3JIEKTPOJUTOB.
Konnykromerpusi. Peakimn moHHOTO 0oOMeHa. Ompenenenue Benuunabl pH B pacTBOpax
COJIeH.
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Bonpocs! nu1s1 06cyxeHus:

DNEKTPOIUTHI U HEIEKTPOIIUTHI.

OCHOBBI TEOPHH IIEKTPOIUTUYECKON Tucconnanuu AppeHuyca.
MexaHHu3M MPOIIECCOB AUCCOIUAIIIHI MOJIEKYI SJIEKTPOIUTOB.
Xumuueckas Teopus pactopoB .M. Menaeneena.

NoH runpokconus.

Jlucconuanus KucioT, OCHOBaHM U COJie B BOJHBIX PacTBOPAX.
CreneHb AUCCOLUALINH.

CunbHbIe U criabble JIEKTPOIUTHIL.

. Peakiuu nonHOrO OOMEHA.

10. Peaknuu ruziposinsa cosei.

CoNoRr~LNE

BbINOJHUTD yHIpaKHEHHUA:

1. CocraBuTh Bce BO3MOXHBIC YPaBHECHHUS PEaKIMi B MOJICKYJSIPHOH M MOHHOU (dopme
MEX]y CIEIYIOIUMH BEIECTBAMU: HUTPAT aMMOHMUS, TUAPOKCU]] Kalus, CylIb(paT Meau
(1), cepnast kucnora.

2. CocTaBUTh BCE BO3MOXKHBIE YPAaBHEHHs peaklUil B MOJIEKYJIIPHOH M MOHHOH (opme
MEXIY CIEAYIOIMMHU BEIIeCTBAMU: KapOOHAT HATpUs, Aa30THAs KHUCIOTA, XJIOPUJ
KaJIbIMsL, TUIPOKCHL OapHsl.

3. CocTaBUTh ypaBHEHHS pEaKIMi TUAPOIM3a B HOHHOW M MOJICKYJSIPHOH (opme
CIIEAYIOIIMX COJIel: Houl aMMOHUs, pocdar kamus, xsopua 6apust. Ykazats pH cpensl
B BOJIHBIX paCTBOPAxX 3TUX COJIEH.

4. Yro npou30iAeT NpU CIMBAHUM PACTBOPOB CHIJIMKATa HATpUs U Cyib(ara altOMUHUSA?
CocTaBUTh YpaBHEHHUsI peakluii B MOJIEKYJIIPHOW U MOHHOH (opMe.

TEMA Ne 7: OkucJuTeIbHO-BOCCTAHOBUTE/IbHbIE PeaKIUM. DJIEKTPOAHbIE MOTEHIIHAJIbI.
(;1aboparopHoe 3aHATHE, 2 Yaca)

Iean 3ansaTHA:
PaccmoTpeTs TOHSATHS «CTeneHb OKucieHus», «OBPy», Baxuelmme okuUCTUTENH U
BOCCTaHOBUTENH, Kiaccupukamuo OBP u MeTox MOHHO-3/IEKTPOHHOro OajaHca Mpu
paccranoBke kod¢¢unrenTos B OBP. Beimonuuts nabopaTtopHyto paboTy U 0pOpMUTH
ec B TETpaJH.
JIab. padora Ne 6. OxucIuTeIbHO-BOCCTAHOBUTEIbHBIE peakuu. MeTo
MOJIyPEAKLIUM.

Bonpocs! nuis1 00cyxneHus:

=

CreneHb OKUCIEHHS U OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH.

2. OKHCIINTENHLHO-BOCCTAHOBUTEIBLHBIE CBOWCTBA DJIIEMEHTOB M HMX COEIWHEHHH B
3aBUCUMOCTM OT UX NOJIO)KeHUS B llepmoamyeckoil cucreMe 3JE€MEHTOB U CTENEHU
OKHCJICHHS DJIEMEHTOB B COCANHECHUIX.

Baxxueiinie oKMCIUTEIN U BOCCTAHOBUTEITH.

Kiaccudukanms OKUCITUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIAM.

DNEeKTPOAHBIEC MOTEHIUAMBI.

["anpBaHWMYECKUI IEMEHT U €r0 JICKTPOABMIKYIIAS CUJIA.

CranmapTHBIN BOJOPOIHBIN 3JIEKTPOA U €T0 MPUMEHEHHE.

CrangapTHBIN JIEKTPOAHBIN MOTEHIIMAT METAJLTIA.

DNEeKTPOXUMHUYECKUH Psiji HATPSXKEHUN 3JIEMEHTOB.

0. YpaBaenne HepHcTa Ui 3JEKTPOJHOrO MOTEHIMATA METaula W U1 IOTCHIMAajIa
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHOTO JIEKTPO/IA.

HOONoO O ,~O®
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11. BiusHue cpenpl W BHEUIHMX  YCIOBUM HA  HAmpaBJIEHUE  OKUCIMTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUN U XapakTep oOpa3yloIIUXCsi NMPOIYKTOB Ha MpUMEpE
IIepMaHraHaTa Kajus U AUXpoMaTa Kajusl.

Bpinmoanurhb YHOpa’KHCHUHA:

1. OnpeﬂeHI/ITb CTCIICHb OKHCJIICHUA 3JIEMEHTOB B CICAYIOIIUX COCANHCHUAX
F93(PO4)2, KC|03 ,Na,B4O7 , Pb(NOz)z, K>Cr,05 NH4C| , NaMnOs , C&(NOg)z,
FePQq,, Blz(SO4)3

2. Meronom nonypeaxiuii moodpath ko3 dunuents B cneayronmx OBP:
Cl, + Br, + KOH —  KCI +KBrO3; + H>0O
KMnO; + NO + H,S0,4 — MnSO; + NO, + K,SO; +H,O
Cr,0; + NaNO; + KOH — K,CrO; + NaNO, + H,O
S + KOH — K,SO; + KyS + H)O

8.2.3. TunoBsble 321aHNS MPAKTHYECKUX 3aHATHI 10 HEOPTaHNMYECKOH
H OPraHN4YecKoil XUMHHU

TEMA Ne 1: O6masi XapaKkTepuCTHKA S-3J1eMEHTOB

Ieab 3ansaTHA:
Paccmotrpers CBOMCTBA BOAOPOJAa M €r0 COCAVMHEHHH, IIEJIOYHBIX METauIOB U S-
351eMeHTOB || Tpynnsl 1 UX COeAMHEHUH.

Bonpocsl 1151 00cyKkI1eHus:

Mecto BO1Opo1a B IEPUOAUYECKON CUCTEME.

CoenuHeHus BOIOpOa ¢ METAJUIAMHU M HEMETaJJIAMH.

Bopa u ee cBoiicTBa. AHOMAaIUK BOJKI.

[Tepokcua BogopoIa U €ro CBOKCTBA.

[Tonosxenue S-371EMEHTOB-METAUIOB B IEPHUOIUUECKON CHCTEME, CTPOEHHUE U pa3Mep
aTOMOB, PaCIpOCTPAHEHHOCTh B MPUPO/IE.

H_IGJ'IO‘-IHI)IG METaJIJIbl U UX COCOAUHCHUA, nonyquHe CBOﬁCTBa.
Baxkneiimme coennHeHus: Oepuilins U MarHus.

[IlenoyHo3eMenbHBIE METAIIBI, UX OKCHJIBI, TUAPOKCHUIBI, COIU

XKectkocth Bosbl. Buonorudeckast pojab HaTpHs, Kalusl, MarHus U KajabIusl.

agkrownE

©oo~No

BbINOJHUTE yHIpaKHEHHU:
1. HamucaTe BO3MOXHbIE YpaBHEHUSI peakluii pa3HbIX TUIIOB (HO HE MEHEE TPEX), C
IIOMOUIBIO0 KOTOPBIX MOYXHO MOJIyUYUTH BOJOPOA.
2. CocTaBbTe YpaBHEHHUS PEAKIUi, C TOMOIIBIO0 KOTOPBIX MOKHO OCYIIECTBUTH
CJIENYIOIINE IPEBPALLCHMUS:
Ca - CaO — Ca(OH)z — Ca(N03)2 — CaCO; — Ca(HC03)2 — CO»
Na — NaOH — NaHCO; — Na,CO3; — Na,SO, — NaCl — Na
Ca — CaH, — Ca(OH), —» Ca(HCO3), — CaCO3 — CaCl, — Caz(PO4):

TEMA Ne 2: O6masi XapaKkTepuCTHKA U XapaKTepHble 0co0eHHocTH 0-3J1eMeHTOB

ean 3ansaTHUSA:
Paccmotpers 00myro xapakrepuctuky d-snemeHTOB. M3y4nuTh cBOWCTBa OCHOBHBIX -
anemenToB |-VIII rpynn u ux coeanHeHnH.

Bomnpocsl 1u1s 00cy:R1eHus:
1. Tlonoxenue d-3JIEMEHTOB B TEPUOJIUYECKON CHCTEME, CTPOCHHE W pa3Mep aTOMOB,
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pacnpoCTpaHEHHOCTh B IPUPOJIE.

duznuecKue CBOMCTBA.

CreneHu OKUCIICHHUS.

4. 3aKOHOMEpPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEILIECTB U COeNUHEHUN d-271IeMEHTOB

B [IEpUO/IaX U Tpymmax.

d-DyieMeHTBI KaKk KOMILIEKCO00pa3oBaTeliu.

CaoiicTBa Menu 1 ee coeinHeHn. KoMIekcHble coemHeHns Meau, cepedpa 1 IIMHKA.

7. Coemunenus xpoma (III), xpomarel u auxpomarbl. OKHCIHUTEIbHAs aKTUBHOCTh
coenunenuit xpoma (VI).

8. CoenuneHus: Maprasia, o0mias XxapakTepuCcTUKa, CBOMCTBA OKCUIOB M TUIPOKCHUIOB B
3aBUCUMOCTH OT CTEIIEHH OKHCIICHUSI SJIEMEHTOB.

9. OxwucnurenbHas aKTUBHOCTh INEpPMaHraHaTa Kalus B 3aBUCHUMOCTH OT KHCJIOTHOCTHU
cpensl. [Tpumeprsr OBP.

10. DemeHTHI ceMecTBa JKelle3a, CBOMCTBA MPOCTHIX BEIIECTB U UX COCTMHECHUM.

wmn

oo

BbInoJHUTE yHIpaKHeHHUs:

1. CocraBbTe ypaBHEHHUs peaklMi B3aUMOAECHCTBUS MEIM U IIMHKA C KOHLIEHTPUPOBAHHON
U pa30aBiIeHHON a30THOW KUCJIOTON U KOHIIEHTPUPOBAHHON CEpHOM KUCIIOTOM.

2. CocraBbTe ypaBHEHHS peakuuii ruapoiausa cyinbpara meau (11) m HuTpara nuHka B
MOHHON M MOJIEKYIsIpHON (opMe M yKaKUTE PEaKLUI0 CPeabl B pacTBOpax 3THX
CoJIen.

3. s xommiaekcHbix coequnenuii  Nag[Fe(CN)g] , [Cu(NH3)4]Cls,
yKa3zaTb KOMIUIEKCOOOpa3oBaTelb W JIMTAHAbl, KOOPJIMHALMOHHOE 4YHUCIO M 3apsj
KOMILIEKCOOOpa3oBareisi, BHEUIHIOIO U BHYTPEHHIOW cdepbl M Ha3BaTh JaHHBIE
KOMIUIEKCHBIE coennHeHMs. Kak mporekaeT mpouece AMCCONMANMM 3TUX KOMIUIEKCHBIX
coequHeHUl B pactBope? Hammcars BbIpakeHHE [UIi KOHCTAHTBl HECTOMKOCTH
KOMIUIEKCHBIX HOHOB JIaHHBIX KOMIUIEKCHBIX COEIMHEHUH.

4. CocraBbTe ypaBHEHUS PEAKLUN, C TOMOILBIO KOTOPBIX MOXHO OCYILIIECTBUTh
CJIEIYIOIIME IIPEBPALLCHUS:

n — ZnSO4 — Zn(N03)2 — Zn(OH)g — Kg[Zn(OH)4] — ZnCl,
Cu — Cu(NO3); — Cu(©OH);, - CuO — CuCl; —» Cu — CuSOq
Cu — CuSO; — Cu(OH); — Cu(NO3); —» CuO — Cu

Fe — FeSO; — Fex(SO4)3; — Fe(OH); — Fe0O3 — Fe

Na, CrO; — Nay; Cr,07 —» Cr (SO4)3 — CI‘(OH)g — K[CI‘(OH)4]

5. MeroaoM 31eKTPOHHOTO OanaHca Ui MoJdypeakuil nogdoepute kodhduireHTs B
cnenytouux OBP:
KMnO; + KNO, + H,SO, — MnSO, + KNO3; + K,;SO, + H,0
K,Cr,0; + KI + H,SO, — Crz(SO4)3 + I, + K;SO, + H)O
MnO, + KOH + O, — K,MnO; + H,O
CrCl; +H,0, + KOH — K,CrO; + KCI + H,O
KMnO; — MnO; — MnCl; — MnS — MnSO,

TEMA Ne 3: O0masi XapaKTepuCTHKA P-3JIeMEHTOB

Iean 3ansaTHA:
PaccmoTtpeTs 0O0mIy0 XapaKTepUCTHKY M CBOMCTBA OCHOBHBIX p-anemeHTOB |lI-VII
TPYIIl U UX COETUHEHUH.

Bonpocs! puis1 06cyxneHus:
1. TIlonoxeHue p-3JIEMEHTOB B IEPUOJUYECKON CUCTEME, CTPOEHUE U pa3Mep aTOMOB,
pacpoCTpaHEHHOCTD B IIPUPOJIE.
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N

lanorenst  kak  okuciautenu. [anoreHoBomoponsl.  Kucnopoaconepixkaiiue
COCIMHEHUS TAJIOTEHOB.

Kucnopox B mpupose, 030H, OKCUABI U THIPOKCHIBI.

Cepa u ee COeIMHEHUS: CEPOBOIOPOI, CYIb(HIIBI, OKCHIIBI, KUCIIOTHI.

A3OT ¥ ero CoelMHEHHSI: HUTPUIbI, AMMHAK, KUCJIOPOAHbIE COSTMHEHHUS a30Ta.
Crenuduka B3anMOICHCTBHSI a30THON KUCIIOTHI C METaJLIAaMH U HEMETaJlJIaM.
Hurpartsl, ux TepMudeckas ycTOMYUMBOCTh. bronoruyeckas poJib a3ora.
AnnorponHsie Mogudukauu docdopa.

Xumuueckue cBoicTBa hocdopa. DocuH.

10 docdopubie kucaoTel. PocdaTel, UX paCTBOPUMOCTH U THIPOIIU3.

©CoNo kW

BbINOJHHTH YIIPAKHEHHS:
MeTtoom nosypeaknuii mogdepute koddduineHTs! B cnenyromux OBP:
Na,SO; + KIO; + H,SO;, — Na,SO4 + I, + K,SO, + H,O
KMnO, + Nal + KOH — L + KoMnO;, + NaOH
S + KOH - Ky;SO; + K;S + H,0
Cl, + 1, + KOH — KClI + KIO; + H,O

CocraBbTe YpaBHEHUS PEaKIHil TUAPOJIH3a Cyab(huaa KaablUs U TUAPOCYIb(UTA KATUS
B MOJICKYJISIPHOU ¥ HOHHOH (hopMe. YKaKUTE PEaKIHIO CPE/Ibl.
CocraBbTe YpaBHEHHS PEAKIIHi, C TOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH
CIICIYIOIIHME MPEBPAICHHUS:

SO, — NaSO; — Na,SO; — BaSOq

HCI — ClI;, — KCIO3 — KCI — HCI — AgCl

TEMA Ne 4. OcHOBHbBIE KJIACCHI OPraHUYeCKUX COeUHEeHU
(mpakTHueckoe 3aHsTHE, 2 yaca)

ean 3ansaTHSA:

PaCCMOTpeTB KJIaCCI/ICI)I/IKaI_II/II-O N OCHOBHBIC KJIACCBI OPTraHUYICCKHUX COC,I[I/IHGHPlﬁ, ux

CBOMCTBA. 3acaymarh pedeparsl 10 OPraHMYECKUM COCTUHEHUAM YIIIEPOAA.

Bonpocs! nu1s1 06cyx1eHus:

1.
2.
3.

o

o

10.

11.

12.

OCHOBHBIE MOJIO)KEHUSI TEOPUU XUMUYECKOTO cTpoeHust A.M. byrneposa.
Knaccudukanms opraHuueckux CoeIuHEHUH.

AJKaHBI, TOMOJIOTUYECKUH PSJl, K3OMEPHS, HOMEHKIIATypa, CIOCOOBI OMyUeHUs U
XUMHYECKHE CBOMCTBA.

AJIKEHBI, TOMOJIOTUYECKUH PSJl, HK3OMEpHs, HOMEHKIIATypa, CIOCOOBI OMyUeHUs U
XUMHYECKHE CBOMCTBA.

AJIKWHBI, TOMOJIOTUYECKUH PSIJI, HK30OMEPHs, HOMEHKIIATypa, CIOCOOBI OyUeHUs U
XUMHYECKHE CBOMCTBA.

AnkanueHsl, N30Mepusi, HOMEHKIIATypa, CIIOCOOBI MOJIYYEeHUsI U XUMUYECKHE CBOMCTBA.
ApomaTHiecKue yrieBoa0pO/Ibl, HOMEHKIIATypa, H30MEPHs, CIIOCOOBI TTOTYyUYEHUS U
XAMHYECKHE CBOMCTBA.

CrnupThl, ©30MEpPHs, HOMEHKJIATYpPa, CIIOCOOBI TTOJIYICHHUS U XHMHUYECKHE CBOMCTBA.
®deHoJIbI, H30MepHs, HOMEHKIIATypa, CIIOCOOBI MOMyYeHUsI U XUMUYECKUE CBOMCTBA.
ATNbIeruipl ¥ KETOHBI, U30MEpHsi, HOMEHKJIATypa, CIIOCOOBI TIOJYYCHHS M XUMHYECKUE
CBOICTBA.

KapOoHoBBIE KHCTOTHI, H30MEPHUsI, HOMEHKJIATYpPa, CIIOCOOBI TIOJYICHHS M XUMHUECKHE
CBOICTBA.

CnoxxHbie 23(OUPBI.H KUPBI, HOMEHKJIATYpa, CIIOCOOBI TOYUYeHUSI 1 XUMUYECKHE
cBoicTBa. MEIa.
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13. YraeBozpl, kiaccuukamys, HOMEHKIATypa, CIOCOOBI MOTyYeHUS U XUMUYECKUE
CBOMCTBA.

14. AMuHBI, ©30MepHsl, HOMEHKJIATYpPa, CIOCOOBI TIOTYyYEHUSI 1 XUMUIECKIE CBONCTBA.

15. AMMHOKHUCIIOTBI, U30MEpUsl, HOMEHKIIATYpa, CIIOCOOBI OIYYEHUS U XUMUUYECKHE
cBoycTBa. [IpupoHbie aMMHOKUCIIOTHI. benku.

16. BeicokoMoneKyIsipHble COEAMHEHUs], KJIacCU (UKL, CIIOCOObI MOJIy4eHHsI, CTPOCHUE
MOJIEKYJI, CBOMCTBA.

8.3. [IpuMepsbl TeCTOBBIX 3a/IaHUI JAJI51 KOHTPOJISI 3HAHMIA
Buibepume ooun npasunvusiii omeem

O01mas xumus

Morekyia Kakoro u3 BeIeCTB UMeeT HauboJIbLIyIo Maccy?

1) okcun yraepona (1V);

2) okcup azora (1);

3) okcun cepsl (1V);

4) ceneHOBOIOPOI.

[TpuBenuTe No ABa MpUMeEpa: a) CPEIHUX, O) KHUCIBIX, B) OCHOBHBIX COJICH:
1) a) Na,SO4, Ko,COs3; 6) NaH,POy, Ba(HS)z; B) [Cu(OH)]>COs, A|(OH)2C|,
2) a) FeS04, Ca3(P0O4),; 6) K2SiO3, NaHSO3; B) Co(OH)CI, Fe(OH)Br»;

3) a) LiClO4, Ba(NO3),; 6) KHCO3, CaSOy4; B) Na[Al(OH)4], ZNn(OH)NOs3;
4) a) KCI, AgNOs3; 6) KHCO3, NH4CI; B) [Fe(OH)],SO3, Cr(OH)SO..
Kakoe siBiieHMe CBUAETENBCTBYET O TOM, UTO ATOM UMEET CJI0’KHOE CTPOEHUE?
1) 251eKTpONPOBOIHOCTb;

2) paqlOaKTUBHOCTb;

3) cBOMCTBA UJIeaTbHBIX ra30B;

4) muddysus.

B nopsiake Bo3pacTaHUsl aTOMHOTO painyca XUMHUYECKHE dJIEMEHTHI PACIIONIOKEHBI B PAIY:
1)Be, B, C, N;

2) Rb, K, Na, Li;

3)0, S, Se, Te;

4) Mg, Al, Si, P.

MossipHas Macca SKBHBaJieHTa cynbdara sxenesa (I1) paBHa:

1) 50,7;

2) 76,0;

3) 152;

4) 304.

B kakux enmuHHUIAaX u3Mepsiercs: Gu3nveckas BEINIHMHA — KOJTHYECTBO BEIIeCTBa?
1) rpamwm;

2) r/monb;

3) MoIB;

4) MOJIB/T.

I'mapoxcokap6onar menu (1) mpencrasnser co0oii:

1) HEpacTBOpHUMOE B BOJIE OCHOBAHHUE;

2) KUCIIYIO COJIb;

3) OCHOBHYIO COJIb;

4) HepaCTBOPUMYIO B BOJIE CPEHIOIO COJIb.

. Uwncao HECITAPCHHEBIX JJICKTPOHOB B aTOME MbIIIIbIKA B H€B036Y)K)IGHHOM COCTOSIHHUH:

1) 1;
2) 2;
3) 3;
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10.

11.

4) 4.
B psiny snementoB Cs — Rb — K — Na — Li yBennuuBaeTcs:

1) aToMHBIi1 HOMED;
2) aTOMHBIHN pasInyc;

3) 4MCII0 BAJIEHTHBIX 3JIEKTPOHOB;
4) 3NIEeKTPOOTPHUIIATEIILHOCTb.

Omnpenenure HakTop SKBUBAJICHTHOCTH XJIOPA B €0 BBICIIEM OKCHUJIE:
1) 1;

2) 1/3;

3) 1/5;

4) 1/7.

He npuberas k pacyeram, onpeaeanTe, B KAKOM COSTMHEHUN MaccoBast OIS JKee3a

0oJIbIIE:

12.

13.

14.

15.

16.

17.

1) Fe,O3;
2) FeO;
3) FesOq;
4) FeO:s.

TerparuapokcoatoMUHaT HAaTpUs MPeACTaBISET COOO0I:

1) HepacTBOpHUMOE B BOJIE OCHOBAHMUE;
2) KHUCTYIO COJIb;
3) 4YeThIPEXOCHOBHYIO KUCIIOTY;
4) pacTBOPUMYIO B BOJIE KOMIUIEKCHYIO COJIb.

UeM oTiIMYAIOTCS aTOMBI IBYX M30TOIIOB OJTHOTO U TOTO K€ 3JIeMEHTa?
1) uuciIoM HEHTPOHOB;
2) 3apsoM A1pa;
3) 4KCIIOM 3JIEKTPOHOB;
4) Huyem.

B psny aeMeHTOB: a30T — KUCIOpoJ — (PTOp yBEIMUMBAETCS:
1) aTomHBIiT paauyc;
2) 4KCII0 HECTIAPEHHBIX IEKTPOHOB B aTOME;
3) 4MCII0 S-31EKTPOHOB B ATOME;
4) 31eKTPOOTPULIATEILHOCTb.

B oxgnou noarpynmne nepuoanyeckon cucreMsl .M. Menaeneesa pacrnoaoKeHsl:
1) UMHK, KaJMH, PTYTh;
2) IMHK, TaJUTUH, TepMaHU;
3) KaJIbIMH, [IMHK, KaIMHU;
4) meb, IIUHK, TAJUTHH.

KonunyectBo BemiectBa cynbdara amoMuHus Maccoit 17,1 r paBHO:

1) 0,01 moms;
2) 0,05 moub;
3) 0,1 moub;
4) 0,5 Mob.

Jl1s kKauecTBEHHOT0 OOHAPYKEHUS KUCIIOT U IIeI04Yel UCIONIb3YI0T HHIUKATOPHI IaKMYC U

Memun08blll opandicessili. Kakyro OKpacky UMEIOT 3T WHAMKATOPBI: a) B KUCIIOH, 0) B
IIEJIOYHOM cpene?

1) a) makMyc — KpacHbBI{, METUIIOPAHK — KPACHBIN; 0) JTAKMYC — CHHUN, METHIIOPAHK —
JKEITHIN;

2) a) mTaKMyC — KpacCHBIN, METHJIOPAHK — CHHHI; 0) TAKMYC — KENThIi, METHIOPAHK —
KpPAaCHBIN;

3) a) mTaKMycC — CHHHI, METHIIOPAHK — KENTHIH; 0) TaKMyC — KpAaCHBINA, METHIIOPAHK —
JKEITHIN;

4) a) maKMycC — CUHUH, METUJIOPAHK — KPACHBIH; 0) TAKMYC — KpPAaCHBIN, METHIIOPAHK —
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KpacHBIH.
18. Ha tpeTbeM sHEPreTHYECKOM YPOBHE UMEETCS IO 8 AIEKTPOHOB Y KAX0W U3 YACTHII:
1) Na'u Ar;
2) S*u Ar;
3) F u Ne;
4) Mg*u S.
19. Kakoe KBaHTOBOE YMCIIO XapaKTEePHU3yeT pa3Mep AMEKTPOHHOTo 0baka?
1)n;
2) I,
3) m;
4)s.
20. Haubosee BbIpaKeHBI METAUIMUYECKUE CBOMCTBA Y:
1) natpus;
2) Maruus;
3) pyounus;
4) KanbIus.
21. Kakoii THII XUMHUYIECKOU CBSI3U B MOJICKYJIE BOIopoaa?
1) BogopoaHas;
2) KOBaJICHTHAsI MOJISIpHAs;
3) AOHOPHO-AKIIENTOPHAS;
4) KoBaJIEHTHAsI HETOJIIpHAsl.
22. CKOJIBKO 3JIEKTPOHOB YYaCTBYIOT B 00pa30BaHUU XMMHUECKUX CBSI3€H B MOJIEKYJIe
ammuaka?
1) 8;
2) 6;
3) 10;
4) 2.
23. Bribepute nmapy MOJEKy, BCE CBSI3U B KOTOPBIX — KOBAJICHTHBIE!
1) XJopux HATPHSI U XJIOPOBOIOPOTHAS KHCIIOTA,;
2) 6poM u xjopuj Oapus;
3) XJIOpU aMMOHHS U BOJIA;
4) oxcun cepsl (1V) u azor.
24. Xwumudeckas CBS3b B OpOMH[IE KaJUs:
1) xoBajeHTHas MOJApHAs;
2) KOBaJICHTHasl HEMOJIsIpHAas;
3) uWoHHas;
4) metamnnueckas.
25. 3anuce «0,5 M pactBop KoCO3» o3Hauaer, uto:
1) 8 100 r pactBopa comepxurtcs 0,5 r K,COg;
2) B 1 1 pactBopa conepxurcs 0,5 mons KoCOg;
3) B 1 1 pactBOpa conepxutcs 1 momnb KoCOg;
4) B 100 mi pactBopa coaepxutcs 0,5 r KoCOs.
26. B 5 112 M pacTtBopa COIEpKHUTCS PACTBOPESHHOTO BEIIECTBA:
1) 10 mons;
2) 5 Mob;
3) 2 Moub;
4) 4 mob.
27. MonsapHas KOHIIEHTpAaLUs SKBUBAJIIEHTA BEIIECTBA — 3TO KOJMUYECTBO MOJIb SKBUBAJICHTOB
pPacTBOPEHHOTO BEIIIECTBA B:
1) 100 r pactBopa;
2) 1 1 pacTBOpUTENS;
3) 1 npactBOpa;
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4) 1 kr pacTBOpUTENS.
28. Turp moka3bIBaeT, CKOJIBKO:
1) rpaMMOB BeliecTBa CoiepKUTCs B 1 11 pacTBopa;
2) TpaMMOB BEILIECTBA COJIEPKUTCS B 1 MJI pacTBOpA;
3) rpamMMOB BEILECTBA COAEPKUTCS B 1 KT pacTBOPUTEIS;
4) Monb BemiecTBa coepKUTcs B 1 11 pacTBopa.
29. DNEKTPOIMTHI — 3TO BEIIECTBA, KOTOPHIE:
1) mpOBOAST PAEKTPUUECKUNA TOK;
2) pacTBOpPUMBI B BOJIE;
3) HE pacTBOPUMBI B OPraHUYECKUX PACTBOPHUTEIIAX;
4) nuccoMUpPYIOT B paCTBOPE WM B PACILJIaBE HA HOHBI.
30. Crenenp guccomyalny — 3TO:
1) oTHOILICHUE KOJIMYECTBA PACTBOPEHHOTO BEIICCTBA K O0IEMY KOJIMYECTBY BELICCTB B
pacTBope;
2) OTpUILIATENBHBIH Jorapu(M KOHIICHTPAIIMA KATHOHOB B PacTBOPE;
3) OTHOIIICHHE YUCIIa MOJIEKYJI, PACTIABIINXCS Ha HOHBI, K OOIIEMY YUCITY MOJIEKYJT
pPacTBOPEHHOTO BEIIECTBA,
4) 9UCI0 TUAPATHPOBAHHBIX MOJIEKYIT JICKTPOJIHTA.
31. Ompenenute, Kakue peakud HEBO3MOXKHO OCYIIECTBUTH:
1) 2KNO3 + CuSQOq4 = CU(N03)2 + K,S0q;
2) HC1 + NaOH = NaCl + H,0;
3) Na,S + ZnCl, = ZnS + 2NaCl,
4) C&(NOg)z + Na,CO3; = CaCO; + 2NaNOs.
32. Kparkoe HOHHOE ypaBHEHHE Cu* + 8% - CuS| CcOOTBETCTBYET peakluu MEXIy:
1) Cu (OH)2 u H,S;
2) CuCl, u NagS;
3) CU3(PO4)2 u Na,S;
4) CUC|2 u H5,S.
33. VYkaxuTe TUI THOPUAN3AINN aTOMHBIX OpOUTAIeH IEHTPAIHHOTO HOHA B
komiiekcHoM coenuHenuun [Ni(NH3)g] Bra:
1) sp’;
2) sp;
3) dsp?;
4) d?sp®.
34. KomrmekcoobpazoBareib — 3TO:
1) MOH, 3aHUMAIOIINH [IEHTPAIbHOE MECTO, SBJISIFOIUICS aKIIEITOPOM
AJIEKTPOHHBIX Tap;
2) OTpHULIATENBHO-3APSKEHHBIN HOH, SBISIOMIUNACS JOHOPOM 3JIEKTPOHHBIX Tap;
3) TonbKo d-351eMEHTBI, JOHOPBI AIEKTPOHHBIX Map;
4) TONBKO P-3JI€MEHTBI, aKIIETITOPHI NIEKTPOHHBIX Tap.
35. JIeHTaTHOCTH — 3TO:
1) uncno cBs3eil Mex1y KOMIUIEKCOOOpa3oBaTeIeM U JINTaHIaMH;
2) 9HCII0 STEKTPOHOAOHOPHBIX aTOMOB B JIUTAH/IC;
3) 4KCIIO 3IEKTPOHOIOHOPHBIX aTOMOB B KOMILJIEKCOOOpa3oBarene;
4) 9nCI0 SIEKTPOHOAKIENITOPHBIX aTOMOB B KOMIUIEKCOOOpa3oBaTele.
36. Uemy paBHa cTereHb OKUCICHUSI HOHA-KOMIUIeKcooOpa3oBarens B Mosekyie Ko[PtClg]?
1) +3;
2) +4;
3) +2;
4) +6.
37. Bribepute npaBuibHOE Ha3zBaHue KomiuiekcHoMy coenuaennto [CO(NHs)3(H20), (CN)]
Bra:
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38.

39.

40.

42,

43.

44,

45.

1) nu6pomormanoauakBarpuaMmmuakodansra (111);

2) 6pomu nuanoauakBaTpuammuakooansTa (111);

3) Opomu nmaHouakBarpuaMmutkooassTa (11);

4) nnanoauakBatpuammuakoOansTat (111) 6poma.

Omnpenenute reomeTputo komiuiekca Nay [FeBre]:

1) Terpasnp;

2) okTa’p;

3) xBajapar;

4) nuHeliHas.

Kak mosxH0 paspymuts komiuieke [Ag(NHz)2] Cl:
a) nobasutb HNO3; 6) no6aButs NaOH; B) no6asuts NaCl; r) no6asuts KI.

1) ar;

2) a,0;

3) 0,B;

4) B,I.

['emornoOuH — 3T0:

1) cioxxHbI! O€I0K, Coep KA XeTaTHBIH MaKPOIIUKII TeM C Fe?*;

2) xuciblii 6eNoK, cofepxKalui HeOETKOBYIO YaCTh — I'eM C Feg+;

3) tpancnopTHas (hopMa KHCIOpOa, COJEpKAIIAs aTOM XKelle3a B HeUTPaIbHOM

COCTOSTHUH;

4) pesepBHas (hopma KHCIOPO/a, COJEPIKAIIAS aTOM JKelle3a B CTEIIEHH OKUCIICHUS +2.
41. Kakoif 3aK0H OTpa)kaeT CBA3b MKy pabOTOM, TEIIOTON U BHYTPEHHEH SHEpruei
CUCTEMBI?

6. 1) BTOpOM 3aKOH TEPMOJUHAMUKH;

7. 2) 3akoH I'ecca;

8. 3) mepBbIil 3aKOH TEPMOJIMHAMUKH;

9. 4) 3axon Bant-T'odda.

CrangapTHbIe YCIOBUS B TEPMOJIUHAMUKE — 3TO

1) naBnenue 1 aT™ u Temmeparypa 0°C;

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

3) naenenue 1 atm u temneparypa 273 K;

4) nasnenue 101,3 xIla u Temnepatypa 0°C.

Kakue nporiecchl Ha3bIBaIOT 3K30TEPMUUECKUMU?

1) nns koropeix AH oTpHnarensHo;

2) st koTopbix AG oTpHUIaTeNbHO;

3) ans kotopeix AH MOJI0XKUTENBHO;

4) it KOTOPBIX AS TIOJIOKUTENHHO.

N3onrpoBaHHOI CUCTEMON Ha3bIBAIOT TAKYHO CHCTEMY, KOTOpast

1) He 0OMEHMBAETCS C OKPYIKAIOIIEH CPeoil HU BEIIECTBOM, HU SHEPTUEH;

2) oOMeHUBaeTCs C OKPYKAIOIIeH cpeioi U BEIIeCTBOM, U SHEPTHUEH;

3) oOMeHHMBaeTCs C OKPY KaIOIIel Cpeoi SHEPrueii, HO He 0OMEHHBAETCS BEUIECTBOM;

4) oOMeHHuBaeTcs ¢ OKpYXKarolllel cpesioi BelecTBOM, HO He 0OMEHUBAETCS YHEPTUEH.
Kputeprem caMonpon3BOJIBHBIX U PABHOBECHBIX MPOIECCOB B HEU30JIUPOBAHHBIX

CUCTCMAX B YCJIOBUAX IMMOCTOAHCTBA Tn P ABIACTCA

46.

1) sHTanbIMs mpoiecca;

2) BHYTpEHHSS SHEPIUS;

3) sHTpoOIHUS MpoIiecca;

4) sueprus ['u60ca.

Tepmonnnamuyeckasi BEposTHOCTh cucteMbl W — 3T0

1) 4mMcIO MUKPOCOCTOSIHUI CUCTEMBI, IPU TIOMOIIN KOTOPBIX PEATU3yeTCsl JAaHHOE

MaKpOCOCTOSIHUE;
2) 4YHCI0 MAaKPOCOCTOSIHUN CHCTEMBI, P MOMOIIN KOTOPBIX peanu3yeTcs JaHHOe

35



MHUKPOCOCTOSIHUE;
3) YHUCIO YacTHUIl CUCTEMBI, YYaCTBYIOUINX B ME€pe/laue SHEPTUH;
4) of1Iee YMCI0 BCEX YaCTHUI] CUCTEMBI.
47. B xakoM COOTHOIICHMH HAaXOSATCS SHTPOIUU TPEX arperaTHbIX COCTOSHUNA OJHOTO
BEIIECTBA: rasa,
AKHUJKOCTH, TBEPJOTO Tela
1) S(r) > S(x) > S(n);
2) S(r) > S(x) > S(n);
3) S(x) > S(r) > S(n);
4) arperaTHO€ COCTOSIHUE HE BJIUSET HA 3HAUEHUE YHTPOIHH.
48. KoncraHTy paBHOBecus peakiuu K, MOKHO BBIYHCIMTH U3 ypaBHEHHs
1) AG’ = RTInK,;
2) AH’ = -RTInK,;
3) AG° = RTInK,;
4) AU’ = RTInK,.
49. HWneanbHBIC PaCTBOPHI — 3TO
1) cucremsbl, 00pa3yrolue B pe3ysibTaTe CaMOIPOU3BOIBLHOTO PACTIPEICTICHUS
PacTBOPEHHOTO BELIECTBA B PACTBOPUTEIIE;
2) cucTeMmsl, B Iporecce 00pa3oBaHUs KOTOPBIX OTCYTCTBYIOT TEIUIOBBIE M 0ObEMHBIE
3¢ PeKThI;
3) cucteMsl, B mporecce 00pa3oBaHMs KOTOPHIX BBIACISIETCS WIIM  TIOTJIOIIAETCS
TEeIIoTa;
4) cucremsl, B Ipoliecce 00pa3oBaHUsl KOTOPHIX BBIJICISETCS UM MOTJIOMIASTCS
TEIJIOTa U U3MEHSIETCS 00beM.
50. Ypasuenue Bant-I'odda st pacuera 0cMOTHYECKOTO JABJICHUS PACTBOPOB AJICKTPOJIUTOB
1) m = ¢-RT;
2) m=1i-c-RT;
3) m=1i-o-RT,;
4) n= E-cm.
51. He nmonBepraercs ruipoiu3y
1) amerar aTrOMUHUS;
2) ¢ocdart HaTpus;
3) xnopun xene3a (111);
4) voaua Kaius.
52. Tlpu cnMBaHWY BOJHBIX PACTBOPOB XJIOPH/IA ATFOMHHHS U KapOOHATa HATPHS
1) oGpasyercsi 0ca oK M BBIIENAETCS T'a3;
2) obpasyercs 0caZioK, HO Ta3 HE BBIACISICTCS;
3) BBIIENsieTCA ra3, HO 0CaI0K He 00pasyeTcs;
4) HEe MPOWCXOJUT HUKAKUX BUIANMBIX H3MCHCHH.
53. BenuuunHoM, XapakTepusyromei JUCCOIMAIINIO H HE 3aBHUCSIIEH OT KOHIICHTPAIIUU
pacTBopa, SBIISETCS
1) xKoHCTaHTa THIIPOIH3a;
2) WOHHOE MPOW3BEICHHUE BOIBI;
3) OTHOIIIEHHE KOJINYECTBA PACTBOPEHHOTO IEKTPOIUTA K 00IIei Macce pacTBopa;
4) KOHCTaHTa UCCOIUAIUH.
54. KucnoTHoCTh (OCHOBHOCTB) PACTBOPOB MPHUHSTO BBIPAKAThH Ye€PE3 BOJAOPOTHBIN
nokasarenb (pH), paccunTsiBaeMslii o popmyie
1) pH=Ig [H;
2) pH=—Ig [H'];
3) pH = Ig [OH];
4) pH=-In[OHT].
55. CormacHo MPOTOIUTUYECKON TEOPUU KUCTIOTA — ITO:
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56.

S7.

58.

59.

60.

-

1) DOHOpP TUIPOKCUI-OHOB;
2) aKIenTop MpOTOHOB;
3) JOHOpP MPOTOHOB;
4) akuenTop I'MJIPOKCUI-UOHOB.
Crenens auccouuanuun CH3COOH mensblie B pactBope:
1) 0,1 M;
2) 0,01 M;
3) 0,001 M;
4) 0,0001 M.
OxucauTeNb — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPbII
1) yBenuuMBaeT CBOIO CTEIEHb OKUCIICHMUS;
2) mpUHHUMAET JIEKTPOHBI;
3) okucnsiercs;
4) oTHaeT CBOM JIEKTPOHBI.
Ilepmanranar kanaus B LIEJIOYHOU Cpeie BOCCTAaHABIMBAETCS 10
1) maHraHaT-uoHa;
2) oxcuna mapranua (I1);
3) okcuma mapranna (1V);
4) xaruoHa Mn?*,
Creniens okucnenus xiopa B KClO3; paBHa:
1) +1;
2) +3;
3) +5;
4) +7.
YkazaTh BEIIEeCTBO, KOTOPOE SIBJIICTCS CHIIBHBIM BOCCTAHOBHUTEIIEM:
1) NasS;
2) NaySOy;
3) NaOH,;
4) NacCl.
Heoprannyeckasi u oprannyeckasi XuMHs

. Kak BOOOPOI, TaK U XJIOP, B3aHMOﬂeﬁCTBYIOT C

1) Bopoii;
2) aMMHaKoOM;
3) TUAPOKCHIOM KaJbIlus;
4) MeTaJUIMYECKHM KaJIbI[HEM.
B peakiun
CrCI3 + H,0, + KOH — KyCrO, + NaCl + H,O
YHCIIO DJIEKTPOHOB, IPUHATHIX OKUCIUTENIEM, PABHO
1) 2;
2) 3;
3) 4
4) 6.
Kakoii 13 MeTasioB He BBITECHSIET BOJOPO/ U3 Pa30aBICHHON CEPHOM KUCIOTHI?
1) xeneso;
2) xpowm;
3) wmenp;
4) UMHK.
HepactBopuMas coiib 00pa3yercs pu B3aUMOACHCTBUI
1) pacTBOpPOB rUAPOKCH]IA KAJIUS U CEPHOM KUCIOTHI;
2) oxcuna meau (II) 1 a30THOM KUCIIOTHI;
3) pacTBOpPOB HUTpPATa MAarHUS U COJISTHOM KHCIOTHI;
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4) pacTBOpa rMIPOKCHIA KaJIbIUs U YTIEKUCIOrO rasa.
[Ipu paznokeHuu HUTpaTa KaJlus BbIAETISETCS
1) xuciopon;

2) oxcup azota(ll);

3) oxcup azota (IV);

4) OKCHJ KaJus.

Cynb¢uT HaTpUs B BOJHOM PAacCTBOPE I'HIIPOIU3YETCS
1) 1o KaTHOHY;

2) 1O aHUOHY;

3) 1O KaTUOHY U aHHUOHY;

4) ruaponu3sy He MOJBEpraercs.

C BoJ0i1 6€3 HarpeBaHus pearupyer

1) uuHK;

2) Menp;

3) xene3o;

4) nuThil.

HelitpansHas cpena B pacTBope

1) xapOoHara HaTpus;

2) HUTpaTa aJlOMUHUS;

3) Opomuaa Kaaus;

4) amerara KaJaus.

9. B xayectBe aHHOHOB TOJIbKO HOHBI OH ™ 00pa3yroTcs npu AuccoIranuu

10.

11.

12.

13.

14.

1) CH3OH;
2) Zn(OH)Br;
3) NaOH;
4) CH3COOH.
OxcunJ Kanblysl B3aUMOJIEHCTBYET C KaX/IbIM U3 TPEX BELLECTB
1) kucnopon, Boja, cepHasi KUCIIOTA;
2) coJisiHasl KUCTIOTa, YTIIEKUCIIBIN Ta3, BOJA;
3) oxcun marHus, okcun cepsl (IV), ammuax;
4) xene3o0, a30THas Kucaota, okcu pochopa (V).
I'mapokcun HaTpUsl HE pearupyer ¢
1) ruapoKCHUIOM aTIOMUHUS;
2) OKCHIOM LIMHKA;
3) CcepHOM KUCIOTOM;
4) okcuaom Gapwusi.
[Tpu B3aumoneiicteuu HyO, ¢ mepMaHraHatom Kajivs B IPUCYTCTBUHM CEPHON KHCIIOTHI
00pa3yroTCs CeyIolIre BeIecTBa:
1) MnSO, + K,SO4 + H,O +05;
2) MnO + K,SO, + H,O +05;
3) MnO, + KOH + H,O + Oy
4) H0; He pearupyeT ¢ IepMaHraHaTOM KaJiusl B IPUCYTCTBUU CEPHOM KUCIOTHI.
Bonopoa He B3aMMOJEHCTBYET C
1) xucnopomom;
2) aMMHaKoOM;
3) xamblueM;
4) cepoid.
Ilepokcun Bonopona
1) sBisieTcs KMCIOTON CpeaHel CUJIbL;
2) mposBISET OKUCIUTEIHLHO-BOCCTAHOBUTEIBHYIO IBOWCTBEHHOCTD;
3) mnposiBisieT aM(pOTEpHbIE CBONCTBA;
4) TpOsBISAET TOJIBKO OKUCIUTEIbHBIE CBOUCTBA.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

KucnotHbIM sBIsIETCA OKCUA:
1) Cr,03;
2) CuO;
3) CrOg;
4) MnO,.

XpoMar Kanus:
1) sBisieTCA OKUCIMUTETEM;
2) SBIISETCS BOCCTAHOBUTEIICM;
3) NpoSIBISIET OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO JIBOMCTBEHHOCT;
4) He pacTBOPHUM B BOJIE.

B peakuuu: CrCl; + H,O, + KOH — K)CrO4 + NaCl + H,O
YHCIIO 3JIEKTPOHOB, OTJAAHHBIX BOCCTAHOBUTEJIEM, PABHO:

1) 2

2) 3;

3) 4

4) 6.

Jlnst 0GHapyKeHus KaTHOHOB Fe** Hemomb3yioT peakimio c:
1) xjopumom Kamus;
2) THOIIMAaHATOM AMMOHHMSI;
3) TUAPOKCUIOM Kallus;
4) nepMaHIraHaTOM KaJlUs.

[Tpu 0OBIYHBIX YCIIOBUSX JK€JI€30 BCTYMAET B PEAKIIHUIO C:

1) cepoii;

2) KOHIICHTPHUPOBAHHOM CEPHOMN KHUCIIOTOM;

3) pacTBOpOM HMUTpaTa LINHKA,

4) pactBopoM HuTpaTta meau (II).

Cepebpo He pacTBOpsIETCS:

1) B pa30aBiIEHHOM BOJHOM PAacTBOPE CEPHOM KUCIOTHI,
2) B pa30aBIIECHHOM BOJHOM PAaCTBOPE a30THOM KUCIIOTHI;

3) B KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTE;
4) B KOHIIEHTPUPOBAHHOM CEPHON KHUCIIOTE.

VYKaxuTe cTereHb OKUCIEHUS U KOOPAWHAILIMOHHOE YHCIIO KOMIUIEKCOOO0pa3oBaTes B
komriekcHoM coenuHenun [Cr(NHs)4(H20)Br] Cly:

1) +2; 5;

2) +3; 2;

3) +2; 4

4) +3; 6.

Kakoli KOMIUIEKC He UMEET NEPBUYHON AUCCOLUALINN?

1) Kz [PtCle];

2) [Zn(NHs)] Clz;

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

4) NHg [Ag(CN)2].

IIpu B3aMoOI€CTBUM pacTBOpa MEPMAHTaHATA KAJIUSI B CEPHOKHCIION Cpesie ¢ HUTPUTOM

HaTpus:

24,

1) BeImagaet Oypslif 0caiok;

2) pactBOp 0oOecIBEeUHBaLTCS;

3) mosBuseTcs 3eNeHasi OKpacka;

4) peakuus He NPOTEKAET.

Kaxoit anement 1V nepuoia nMeeT MakCUMaTbHOE YHCIIO HECTIAPEHHBIX YJIEKTPOHOB?
1) menp;

2) maprasers;

3) xpowm;
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4) xeneso.
25. B kakoii cpeqie AMXpomaT-HOH MEePEXO0IUT B XpOMaT-uoH?
1) HeiTpanbHOI;
2) KHUCIIOH;
3) 1IeNIOYHOM;
4) Ttakas peakiys HEBO3MOXKHA.
26. byrteH-1 sBisieTcst CTPYKTYPHBIM H30MEPOM
1) Oyrana
2) uukiIoOyTaHa
3) OyruHa
4) OyraaueHa
27. B coOTBETCTBUM C IPaBUIOM MapKOBHHUKOBA MPUCOEAMHEHHE OPOMOBOIOpOIA K 2-
METHWJINPOTICHY MPUBOANUT K 00pa30BaHUIO
1) 2-mermi-1-6poMmporcHa
2) 2-metui-1-OpoMmpornana
3) 2-MeTHi-2-0poMIIpoIaH
4) 2-metui-2-0poMIporieHa
28. B cxeme npeppamennii CoHsBr — X — C;Hs0C;Hs BemectBoM «X» SBIISIETCS
1) C,Hy4
2) C,Hs5-CoHs
3) CH3CHO
4) C,HsOH
29. C 3THHOM MOXET B3aMMO/ICHCTBOBATH
1) wmeran
2) Boja
3) osTHIanerar
4) azot
30. M3omepamu sBISIOTCS
1) Oen30x U TONYOI
2) TPOMAHOJ U MPOMAHOBAsK KUCIOTA
3) 3TaHOJI U TUMETHIIOBBIH up
4) staHon U GeHOT
31. T'omonoramu SIBIISTFOTCSI
1) ©en30ma 1 TONTYOIT
2) TpOMaHOJ U MPOIMAaHOBast KUCIOTa
3) 9TaHOJI M TUMETUIIOBBIH 3(Up
4) srtaHoN U GeHO
32. Ilpu okucnenuu 3taHona okcuaom menu (I1) mpu narpeBanuu o6pasyercs
1) ykcycHas Kuciora
2) okcun yraepona (V) u Boga
3) STHICHTIHUKOJIb
4) yKCYCHBIN aJIbJICTU I
33. CioxHbIH 3¢gup o0pa3yeTcs IpH B3aUMOJICHCTBUY TIIUIMHA C
1) KOH
2) C,HsOH
3) HBr
4) H,SO,4
34. MeTuidTUIaMUH B3aUMOJICHCTBYET C
1) sraHom
2) THIPOKCHUIOM KaJus
3) OeH30I0M
4) OpPOMOBOIOPOIHOM KUCIOTON



35. PactBop nmepmaHranata Kaiuusi 00€CIIBEUNBACTCS KX IbIM U3 JIBYX BEIIECTB

36.

37.

38.

39.

40.

1)
2)
3)
4)

MKJIONEHTAaH U METaH
6en3on u Oyran
nporneH u Oyraauen-1,3
OyTHH-2 1 U300yTaH

BYTaHOBYIO KHUCJIOTY MOKHO ITOJTYYUTDb BSaHMOHeﬁCTBHeM

1)
2)
3)
4)

OyTaHalis U BOJIOpOAA
OyTaHOJIa ¥ CEPHOI KHCIIOTHI
OyTaHaJsl U KUCIOPOa
OyTuJIeHA U BOJBI

B cxeme npeBpamienuit CgHs-CH; — X — CgHs-COONa coenunennem «X» siBasieTcs

1)
2)
3)
4)

CeHe
CsH5-OH
CgHs-COOH
CsH5-CHO

MeTtaH MOXHO IOJIYYHUTD B PE3YyJIbTATC B3auMMOJCHCTBHUS

1)
2)
3)
4)

CH3COONa ¢ NaOH
CH30H ¢ HCI
CHsCl ¢ Na

CH30OH ¢ Na

AHWIIUH B3aUMOJICHCTBYET C

1)
2)
3)
4)

THIPOKCUIIOM HATPHSI
OpOoMHOU BOJION
TOJIYOJIOM

MCTaHOM

®deHo pearupyer ¢

1)
2)
3)
4)

~No

OeH3010M
TUAPOKCHIOM HATPUS
XJIOPOBOJIOPOIOM
okcunoM yriepoaa (1V)

8.4. Bonnpocsl Kk 3Kk3aMeHy O JUCHHUIINHE « XHMUS»

OcHOBHbIE TOHATHS W 3aKOHbl OOLIEH W HEOpPraHM4eCKOM XUMHUHU. ATOMHO-
MOJIEKYJIIPHOE Y4YE€HHE. 3aKOHBl COXPAHEHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa,
KpaTHBIX OTHOIIEHUN. DJIIEMEHT, IPOCTHIE U CIIOKHBIC BEIIECTBA, SIBJICHUE aJUIOTPOITHH.
OTtHocuTeNnbHas aTOMHAs Macca 3JeMeHnTa. Mok u MossipHas macca. Uucno ABoraapo.
l'azoBbie 3akoHbl. MoumsipHblii 00beM ra3a. HopmanbHble ycnmoBusa. YpaBHEHUE
MenpeneeBa-Knaneiipona. OTHOcHUTeNbHAS TIIOTHOCTH Ta30B. OOBeMHas 10JsL.
DOKBUBAJICHT, (DAKTOP SKBUBAJIIEHTHOCTH, KOJIMYECTBO BEIIECTBA DKBUBAJICHTA, MOJISIpHAS
Macca SKBUBAJICHTA U €€ PacyeT, 3aKOH 3KBUBAJICHTOB.

Crpoenne aroma. OTKpBITHS, CBUACTEIBCTBYIOIIME O CIIOXKHOM CTPOCHMHM AaTOMA.
Snepnas monens aroma Pesepdopnaa.

KsanToBass Teopus cBera. CTpoeHHE OJICKTPOHHOM 000s0YkH aroma 1o bopy.
OcHOBHbBIE TIPE/ICTaBIICHUS KBAHTOBON MexaHUKU. BomHoBast ¢yHKITHS.

KBanToBBIE UncIa.

[Tepuonnueckuii 3aK0H U neproanueckas cucreMa aneMmenToB .M. Menneneesa.
Pazmepsl aToMOB W WOHOB. OHepruss uoHu3anuu. CpoACTBO K  BJIEKTPOHY.
DnekTpooTpulaTeabHOCTh. [lepuoanyeckuil XapakTep H3MEHEHHsS CBOWCTB aTOMOB
DJIEMEHTOB ¥ UX COCTUHEHUH.

DNeKTpoHHAasl CTPYKTypa aTOMOB WU NEPUOJUYECKAsl CUCTEeMa 3JIeMEHTOB. lIpuHimn
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10.

11.

12.

13.
14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.
32.

33.
34.
35.
36.
37.

[Taynu. IlpaBuno Xynna. IlpaBuna Kneukosckoro.

PasButre npeacraBieHuil 0 CTPOCHUHM MOJIEKYJ M XUMHYECKOU CBSI3M MEXI1Yy aTOMaMu B
Moiekyne. Teopus xumudeckoro crpoeHus byrtnepoBa. CTpykTypHbIE (HOPMYIIBL.
[IpencraBnenus o xumuueckon cBs3u JIstonca u Koccensi.

XuMHUYECKasl CBSI3b M €€ XAPaKTEPUCTUKHU: SHEPIrusl CBSI3H, JJIMHA, HAIPABICHHOCTh U
MOJISIPHOCTb.

KoBasienTHas cBsi3b. DKCHEpUMEHTaIbHAS KpUBasi MOTCHIIMATIBHON SHEPTUU MOJIEKYIIbI
BoJopoAa. Meroz BaleHTHBIX cBA3el. HenossipHas u nossipHasi KOBaJI€HTHAs! CBS3b.
JloHOpHO-aKLEeNTOpHAs CBSA3b.

HNonHasg cBsa3p u ee cBoiicTBa. [lomsipusyemMocTb MOHOB M MX MOJISAPU3YHOLIAS
crocoObHOCTh. BomopoaHas cBsi3b. MeTaimuieckasi CBsI3b.

KommiekcHbie coequnenus. KoopannannonHas teopust Bepuepa.

Krnaccudukanus u HOMEHKIATypa KOMIUIEKCHBIX cOeTMHEeHNH. KOMIUIEKCHBIE KHCIIOTHI,
OCHOBaHMus, coiu. [Ipumepsl. buonorunyeckas pojib KOMILUIEKCHBIX COEAMHEHUH.
Juccounanus KOMIUIEKCHBIX COCIMHEHUN B pactBope. llepBuuHas W BTOpHUYHAS
nucconunanuu. Koncranrta Hecrorikoctu. [Ipumepsi.

O6parumble U HEOOpaTHUMbIE XWMHUYECKHE PEAKIMU W COCTOSIHUE XHMHYECKOTO
paBHOBecHs. 3aKOH JeHCTBYIOIUX Macc. KoHCTaHThI paBHOBECHS.

Cwmemenne xumMmuueckoro paBHosecus: npuniun Jle [llarense — bpayna.

YyeHne 0 pacTBOpax: OCHOBHBIE ompeseneHus (pacTBOp, PacTBOPHUTEIb,
PacTBOPEHHHOE BEILIECTBO, PacTBOPUMOCTb), KJIacCU(pUKAIUs pacTBOpOB.
TepmoauHaMuKa mpolecca pacTBOPEHHUS.

[Tpomiecc pacTBopeHus Kak (hU3MKO-XUMUYEcKoe siBjeHue. Teopust conbaranuu J[.U.
MenpeneeBa. TermnoBoil 3¢ deKkT mpu pacTBOPEHHUHM TBEPHAbIX BEIIECTB B JKUIKOM
pacTBopuTele. 3aBUCUMOCTh PACTBOPUMOCTH BELIECTB OT TEMIIEPATYPHI.

CriocoObI BEIpayKEHUSI KOHIICHTPAIIUH PACTBOPOB.

PactBopel anextponuToB. Teopus 3JIEKTPOTUTHUCKON AHMCCOLMaUM  AppeHHyca.
Crenenb AMCCOLMALINAH.

CunibHBIE DJIGKTPOJUTHI: HMOHHAs CUJIa PAcTBOpa, AaKTUBHOCTh U KOI(DPHUIUEHT
AKTHUBHOCTH.

Crnabpie DJIEKTPOJUTHI: CTENEHbh W KOHCTaHTAa JAMCCOLMAIINH, 3aKOH pa30aBJICHUS
OcTBanbaa.

Huccoumanus Boxasl. BomoponaHeii mokazarens. Pacder pH pacTBOpPOB CHIBHBIX U
CI1a0bIX KUCIOT M OCHOBAHHIA.

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

CreneHb OKHCICHHUS W OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIMH. DJIEKTPOHHAs
teopust OBP. Meton siekTpoHHOr0 6ajgaHca 1 METO MOJTypeaKIuii.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA DJIIEMEHTOB U WX COEAUHEHUN B
3aBUCUMOCTM OT [IOJIOXKEHHUSI DJIEMEHTAa B IIEPUOJUYECKOM CHCTEME M CTEIECHU
OKHCJICHUS 3JIEMEHTOB B COEIMHEHHUSIX.

Tunet OBP. Baxseilline OKHCIUTENTW W BOCCTAHOBUTENHW. BiusHue cpeasl Ha
MPOTEKaHNUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM Ha MPUMEpPE MEepMaHraHaTa
KaJlusl.

["anpBaHWMYECKHUI IEMEHT U €r0 JICKTPOABMIKYIIAS CUJIA.

DONeKTpoAHbId TOTeHUHAN. BoJOpoAaHBIM  3JIEKTPOA. DIEKTPOXUMHUYECKUU Pl
HanpsHKEHUM 3JIEMEHTOB. Y paBHeHHe HepHcera.

Oxcuapl: HOMEHKIIATYpa, KIacCH(PUKaIMs, XMMUYECKIEe CBOMCTBA U MOTYYCHHE.
OcHoBaHUs: HOMEHKJIATypa, Ki1acCupUKaIus, XUMHIECKUE CBOMCTBA U TIOJIyUYCHHE.
Kucnotsl: HOMeHKIaTypa, KiiaccuuKaius, XUMHYECKHUE CBOMCTBA U TIOyUeHHE.

Conu: HOMEeHKIIaTypa, KiaccuUKaIys, XUMUISCKHe CBOMCTBA U MOJTyUeHHE.

Bonopoa. Bogopoa B npupoae. CBolicTBa U MpUMEHEHHE BOJIOPOJIA U €r0 COEAMHEHUH.
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39.

40.

41.

42.

43.

44,

45.

46.

471.

48.

49,

50.

51.

52.

53.

54.

55.

56.

S7.

IIepoxkcun Bogopona. Bona. Bona B mpupone. dusndeckue U XUMUYECKHE CBOMCTBA
BOJBL.

OOmiast xapakTepHCTHUKa OJJIEMEHTOB TJiaBHOM mnoarpynnsl | rpymmel. Llenounsie
MeTayiel B mnpupoge. Ilomydenue u cBolcTBa WICNOYHBIX MeTawioB. Okcuupl,
MEPOKCHUIBI U THIepoKcuabl. [IpuMeHnenne u 6uonornveckas pojib COeIMHEHUNA HATPUS
U Kajusl.

OOmast xapakTepuUCTHKa 3JIEMEHTOB IaBHOW mnoarpynnsl |l rpynmel. bepummii u
MarHui, rnojiydyeHue, cCBOMCTBa U npumMeHenue. CoerHeHus: OEpUIIINsA U MarHus.
[IlenoyHO3EMENBHBIE METAJIbI, UX OKCHJIbI, TUAPOKCUIBI, colU. JKECTKOCTh BOJBI U
CIOCOOBI €€ yCTpaHEHUsl.

OCHOBHBIC 3aKOHOMEPHOCTH XUMUU (-3JIEMEHTOB: JIEKTPOHHASI CTPYKTYpa, BaJICHTHBIC
COCTOSIHUS, SHEPIHsl HOHU3ALUY, (pr3uUecKre CBOMCTRA.

OOmiasi xapakTepuCTUKa XHMHYECKUX CBOMCTB O-3JI€MEHTOB: BOCCTAHOBHUTEIbHAS
CIIOCOOHOCTh, YCTOWYMBOCTh COCAMHEHHH, OKCHIBI W THAPOKCHIBI O-3JIEMEHTOB,
CIOCOOHOCTH K KOMIUIEKCOOOPa30BaHHIO, KATAIUTHYECKAs! CTIOCOOHOCTb.

OOw1ast xapakTepUCTHKA, CBOMCTBA M BaKHEHUIIINE COEJUHEHUS XPOMa.

OO011as xapakTepUCTHKA, CBOWCTBA U BayKHEHIINE cOelMHEeHNs Mapranua. [lepmanranar
KaJusl, €r0 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA B 3aBUcUMOCTH OT pH cpenpl.
d-Onmementst VI rpynmel. OOmmas XapakTepHCTHKA, CBOWCTBA M BaKHEHIIHE
coeqrHEHMs 0-271eMEeHTOB ceMeiicTBa xKenesa.

OO01ast xapaKTepUCTHKA, CBOMCTBA U Ba)KHEUIINE COEAMHEHUS JIEMEHTOB MOATPYIIIBI
MEH.

OO0mast xapakTepuUCTHKA, CBOMCTBA U Ba)KHEUIINE COEAMHEHUS JIEMEHTOB MOATPYIIIBI
LMHKA.

AmoMuHU U ero coenuHeHus. AiromuHuM B npupoze. IlomydeHue amomuHus,
CBOWCTBAa M IpHMeHeHHe. AMQOTEpPHOCTh AIIOMHUHHUSA, €r0 OKCHJIA M TUAPOKCHUJA.
CoenyHeHUs allOMUHMS, UX CBOWCTBA.

OOwiast xapakTepucTuka p-aneMeHToB |V rpynmel. Yriepoa. Yriaepon B IpHUpOJE.
CTpyKTypa U CBOMCTBA aJZIOTPOMHBIX MoauduKanuii yriaepoaa. XUMHYECKHE CBOMCTBA
yriepoza. KapOumpl.

Oxkcuapl yriepoaa. YronbHas kuciora. Kapoonatsl u ruapokap6onarsl. CoeauHEHUS
yIJeposa ¢ rajloreHaMu, cepoil, a3otoM. Llnanarel 1 THOLMaHATHI. bruosornyeckas pob
yriepoaa.

Kpemuuii. Kpemunii B npupoge. Ilonydenue, cBoiicTBa u npuMeHeHne kpemuus. Cunan
u ero npousBojaHble. Kucnopoausie coenunenus kpemHusi. Cunukatel. CHUIMKOHBI U
CHJIOKCAHBI.

OOmiasi xapakTepucThka p-31eMeHToB V rpymnmbl. A30T, (ochop U MBIIBSIK B
OpraHu3Me 4eJoBeKa, ux Ouosorudeckas poib. A30T B mpupoje. [lonyuenue, cBoiicTa
u npuMeHenue azora. Hutpuael. AMmuak. Conu aMMOHHUSL.

Oxcuzapl a3oTa, WX CBoOWcTBAa. A30OTHCTas M a30THasg KuciaoTel. Crneunnduka
B3aUMOJCUCTBUS A30THOM KHUCJIOTHI C MeTaulaMM M HeMmeraiiamu. Hwutpatsel, ux
MI0JIy4Y€HUE, CBOMCTBA, TEPMUYECKAsT YCTOMUNBOCTD.

®dochop. Pocdop B mpupone. Amrorpornnasie Moaubukanuu docdopa. [lomyuenue,
cBoiicTBa u mnpumeHnenue ¢ochopa. Dochun. Dochopubie kucaoTh.. Docdarsl.
[IpousBoHbie HochOpHOM KUCIOTHI B )KUBBIX OpraHU3Max.

OOmast xapakTepucTuka p-3JaeMeHToB VI rpynmel W uUX OHOJOrH4yeckas podb.
Kucnopon. Kucnopon B mpupone. Ilonmydyenue m cBoiictBa kucioponaa. O30H M €ro
CBOMCTBA.

Cepa. Cepa B npupoze. [lonydenue, cBoiicTBa U mpuMeHeHHE cepbl. CepoBOIOPOa U
Cyb(UIBL.

Oxcunpl cepbl. Kucnopoanbie KUCIOTBI CEpbl, UX OKUCIMTEIbHO-BOCCTAHOBUTEIbHAS
aKTUBHOCTb. Tuocynbdatsl. I[lomydenue cepHoit kucnotsl. Oneym. Ilupocepnas
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kuciota. [lepokcoaucepHast KUCIOTa U €€ COJIM KaK OKUCIIUTENH.
58. O6mrast xapaktepuctuka p-dmeMeHToB VI rpynmel m ux OWONOTrHYEcKas pOJb.
latorensr B npuponme. Pusuyeckue U XUMUYECKHE CBOMCTBA  TaJIOTCHOB.
["anorenoBo10pOIBIL.
59. I'anoreHs! B MOJIOKUTENBHBIX CTENICHAX OKUCICHUS. KHCIOpOJHbIE KUCTIOTHI XJIOpa U UX
COJIH.

Oo0pa3en OusIeTa K 3K3aMeHy 0 TUCHUILIHHE «XHMMUD)

CDopMa IIPOBCACHHA DK3aMCHA - CMCIIAHHAs

Munucmepcmeo nayku u gvicuie2o oopasosanus PO
Cegepo-Ocemunckuit zocyoapcmeennulii ynugepcumem umenu Kocma Jlesanosuua Xemazyposa
Kageopa obwienn u neopzanuyecxoit xumuu.
Hucuyunnuna «Xumusn)
Hanpasnenue 6axanaspuama 29.03.05 «KoHcTpynpoBanue u3aesimii JIerkoii NpoMbIIIJIeHHOCTI
1 kypc, 1 cemecmp
SK3AMEH

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Crpoenune aTomMa. OTKPBITHSA, CBUICTEIBCTBYIOLIHE O CIIOKHOM CTPOCHUH aToMa. SlnepHas MoJens atoma
Pesepdopna.

2. Oxcupapl: HOMEHKIATYpa, KinacCu(UKalys, XUMUUECKHE CBOMCTBA U MOJyYEeHUE.

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

Ha3BaTh KOMILIEKCHOE COEJIMHEHHE, YKa3aTh KOMILIEKCOOOPAa3oBATENh M JIMTAHIbl, KOOPAMHAIHOHHOE
YMCIO M 3apsA KOMILIEKCOOOpa3oBaTels, BHEIIHIOK M BHYTPEHHIOW chepbl. Kak mpoTekaeT mpomecc
JHCCOLMALIMN KOMIIIEKCHOTO COEIMHEHHs B pactBope? Harmcath BBIpasKeHHE I KOHCTAHTbI HECTOMKOCTH
KOMILIEKCHOTO HOHA.

3aB. xadenpoii obme u
HEOpPraHMYECKON XUMUU A 4. CAUMEOHU N

JoueHt xadeapsl, K.X.H. 0O.B. HEEJIOBA

8.5. OuennBaHue 0TBETA CTYJIEHTA HA IK3aMeHe

Xapakmepucmuka omeema Ouenka

JlaH DOJIHBIM, pa3BEpHYTHIM OTBET HA IOCTABJICHHBIA BOIIPOC, MOKAa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAaHUM 00 0O0BEKTe, NPOSBISAIOLIA’CT B

CBOOOJAHOM  OMNEpPUPOBAHUU  TMOHATHSMH,  YMEHUU  BBIIEIHUTH
CYLIECTBEHHBIE M  HECYUIECTBEHHbIE €r0 IpPHU3HAKH, MPUYUHHO-
CJIEZICTBEHHBIE CBsI3U. 3HaHHME 00 OOBEKTE IEMOHCTpHUpYeTCsl Ha (OHE OtnuyHO

[IOHUMAaHUsA €ro B CHUCTEME [aHHOW HAayKd U MEXIUCLHUIIINHAPHBIX
cBsazeil. OtBer (¢QopMmynupyercs B TEPMHHAX HayKH, MH3JI0XKEH
JUTEPATYPHBIM  SI3BIKOM, JIOTHYEH, JIOKA3aTEJIEH, JEMOHCTPUPYET
ABTOPCKYIO MO3UIUIO CTYJEHTA.

44




JlaH MmoJHBIN, pa3BEpHYTHIM OTBET HA MOCTABJIEHHBIM BOIPOC, MOKAa3aHA
COBOKYITHOCTh OCO3HAHHBIX 3HaHUN 00 00BEKTE, TOKA3ATEIHHO PACKPHITHI
OCHOBHBIC TIIOJIOKEHHMsSI TEMbI; B OTBETE IIPOCIEKUBACTCS YETKas
CTPYKTYypa, JIOTUYECKasi IOCJIENI0BAaTEIIbHOCTh, OTpaXKarollas CYIIHOCTb
pacKpbhIBa€MbIX TMOHSATHUN, TEOpUH, SABICHUNU. 3HaHHE 00 OOBEKTe Ot1nuyHO
JEMOHCTpHUpYyeTcs Ha (JOHE MOHMMAHUS €r0 B CHCTEME JaHHOW HAYKU H
MEXIUCUUIUTMHAPHBIX cBsi3ed. OTBET M3II0KEH JIMTEPATYPHBIM SI3BIKOM B
TepMUHAX HayKd. Moryt ObITh JONYILEHBI HEIOYETHl B ONpEACICHUN
MOHSTHI, UCTIPAaBIICHHBIE CTYJICHTOM CaMOCTOSITENIbHO B IIPOIIECCE OTBETA.

JlaH TOJIHBIM, pa3BEPHYTHIM OTBET HA IOCTABJIEHHBIM BOIIPOC, ITOKA3aHO
YMEHHME BBIICIUTh CYLICCTBEHHBIE W HECYIIECTBEHHBIC IIPU3HAKH,
IIPUYMHHO-CJIEICTBEHHBIE CBsI3U. OTBET YETKO CTPYKTYPUPOBAH, JIOTUYEH,
U3JI0)KEH B TepMHHax Hayku. OJHAKO JOIYIIEHbl HE3HAYUTEIIbHBIC
OMOKH WM HENOYEeTHl, HCIPABICHHBIE CTYJICHTOM C IOMOIIBIO
«HABOJSIIMX» BOIIPOCOB MPENOAABATEIS.

Xopowo

JlaH T[OJHBIA, HO HEJOCTATOYHO IOCJIEIOBATEIbHBIA OTBET Ha
MIOCTaBJICHHBIM BONPOC, HO IPU 3TOM I[IOKA3aHO YMEHUE BBIJICIHUTH
CYIIECTBEHHbIE M  HECYIIECTBCHHBbIC TMPU3HAKA W  MPUUYUHHO-
cielCTBeHHbIe CBsI3M. OTBET JIOTMUYEH U U3JI0KEH B TEPMHUHAX HAyKH.
Morytr OBITh JONyHmEHBI 1—2 OmMOKH B OINPEACICHHH OCHOBHBIX
MOHSATUM, KOTOPBIE CTYJEHT 3aTPYIHAETCS UCIIPABUTH CAMOCTOSITEIBHO.

Xopomo

JlaH HEeJOCTaTOYHO MOJHBIA U HEOCTATOYHO Pa3BEepPHYTHIN OTBeT. Jloruka
U TOCJICIOBATCIILHOCTh HW3JIOKECHUS HMMCIOT HapylieHus. JlomymeHsl
OIIMOKM B PACKPBITHH MOHATHH, ynoTpeOieHun TepMHHOB. CTyIEHT He
CIOCOOCH CaMOCTOSITEITLHO BBIJICIHTH CYIIICCTBCHHBIC U HECYIIIECTBEHHBIC
OpU3HAKW U TIPUYUHHO-CIENCTBEHHbIE CBA3U. CTYIEHT  MOXET
KOHKPCTU3UPOBATH O606HICHHI)IC 3HAaHUsA, [OO0Ka3aB Ha MHIpUMECpax HX
OCHOBHBIC TIOJIO)KCHHUSI TOJBKO C MOMOINBIO IpernojaaBaTelns. PeueBoe
odopmiieHre TpeOyeT MOMPaBOK, KOPPEKIIHH.

YIIOBJ'ICTBOI)I/ITGJ'ILHO

JlaH HEnoJHBIN OTBET, JIOTUKA U IIOCIIEN0BATEIBHOCTD U3JI0KEHNS UMEIOT
CyLIECTBEHHbIe  HapymieHus. JlomymeHbl rpyOble OWIMOKKH  IpH
ONPEACIEHUN CYIIHOCTH DPACKPHIBAEMBIX IOHATHI, TEOpHUH, SBICHUI,
BCJIE/ICTBUE  HEMOHUMAaHUS  CTYJE€HTOM  MX  CYIIECTBEHHBIX U | YJIOBIETBOPUTEIBHO
HECYLIECTBEHHBIX IPU3HAKOB U CBs3el. B OTBETE OTCYTCTBYIOT BBIBOJBI.
YMeHue packpbITh KOHKPETHbIE MPOSBICHHS OOOOIIEHHBIX 3HaHUHM He
nokaszaHo. PeueBoe oopmienue Tpedyer NonpaBoK, KOPPEKIUH.

JlaH HemoNHbBIN OTBET, NPEACTABIAIOMNN cO00H pa3po3HEHHbIE 3HAHUS 110
TEMe BONpOCa C CYIIECTBEHHbBIMH OHIMOKaMH B  ONpEACTICHUSX.
[TpucyTcTBYIOT (parMeHTapHOCTh, HEIOTMYHOCTh U3J0XKeHUs. CTyaeHT
HE OCO3HAET CBA3b [JAHHOIO IIOHATHs, TCOPUHU, SBICHUSA C APYTUMHU

Hey,HOBHeTBOpI/ITeJ'IB
00BEKTaMu JUCIHMITIINHBI. OTCYTCTBYIOT BbIBOJIbI, KOHKPCTHU3aAlUA U
JA0Ka3aTCIbHOCTh H3JI0XKCHUA. Peur Her paMOTHas. I[OHOJIHI/ITCJ'ILHLIC u HO
YTOUYHAIOMIME BOMPOCHI NPEOAAaBaATEIIA HEC IPUBOAAT K KOPPEKIHWH OTBETA
CTYACHTA HC TOJIbKO Ha IIOCTaBJICHHBIN BOIIPOC, HO U HA APYIrUcC BOIIPOCHI
JAUCIMITIIMHBI.
He TMOJIYYCHBI OTBCTHI 11O 0a30BBIM BOIIpOCaM IUCHUIIIINHBI. HCy,[[OBJIGTBOpI/ITeJ'IB

HO

IMoka3aTes i U KpUTEPUH OLEHMBAHUS KOMIETEHIIUH HA PA3JIMYHBIX ITANax UX
(¢hopMupoBaHusi, ONUCaAHHE MIKAJ OLlEHHBAHUSA
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YpoBeHnb c(hopMHPOBAHHOCTH KOMIIETEHIIMIA

«MuHIMAJIBbHBIA YPOBEHb «MuHIMAJbHBIA «CpenHuii ypoBeHb» «BbICOKH ypPOBeHb»
He I0CTUTHYT» YPOBEHb)

Komnemenyuu ne Komnemenyuu Komnemenyuu Komnemenyuu
cpopmuposativ. chopmuposarivl. cpopmuposativi. cpopmuposanbi.
3HaHuA 0TCyTCTBYIOT, | ChOopMUPOBaHEI 3HaHUA obmmpHeIe, | 3HAHUS TBEpIbIC,

YMEHUSI M  HaBBIKM He | 6a30BbIC CTPYKTYpHBI | CUCTEMHBIE. apryMEeHTUpPOBaHHbIE,
c(hopMHPOBaHEI. 3HaHUH. Ymenus HOCST | BCECTOPOHHHUE.
YmMmenus ¢pparMeHTapHBI | PETPOTyKTHBHBIN YmMenus YCHEIIHO
u HOCST | Xapakrep, MPUMEHSIOTCS K
PEenpOAYKTUBHBIN MIPUMEHSIOTCA K | pelIeHUI0 KaK TUIOBBIX,
Xapakrep. pEIIeHUI0 TUTIOBBIX | TAK M HECTaHJAPTHBIX
HdeMoHcTpUpyeTcs 3a1aHUM. TBOPYECKHUX 3aJaHUI.
HU3KHAN ypoBeHb | JleMOHCcTpUpyeTcs JeMoHcTpupyeTtcs
CaMOCTOATEIILHOCTH JIOCTaTOYHBIM YPOBEHb | BBICOKMIA YPOBEHb
MIPAKTHYECKOTO HABBIKA. | CAMOCTOSITEIIHHOCTH CaMOCTOSITENTFHOCTH,
YCTOHYHBOTO BBICOKAsl aJIaITHBHOCTh
MIPAKTUYECKOT0 HAaBhIKA. | MPAKTUYECKOTO HABBIKA
Onucanue KpuTEpHeB OLEeHUBAHUS
OOyuatomuiics Oo6yuarommuiicst Oo6yuatomuiicst OoOyuaromuiicst
JIEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET:
- CYIIECTBEHHBIE TPOOENHI | - 3HAHWSA TEOPETHUYECKOTO | - 3HAHWE W IMOHWMAaHWE | - riryookue,
B 3HaHMAX  y4eOHOro | MaTepuana; OCHOBHBIX BOTIPOCOB | BCECTOPOHHUE "
MaTepuana; - HEMOJHBIE OTBETHl Ha | KOHTPOJIHPYEMOTO apryMeHTHUPOBaHHbIE
- JIOTTYCKAIOTCSl | OCHOBHBIE BOIIPOCHI, | 00beMa MPOrPaMMHOTO | 3HAHHUS
MPUHIUITHAIEHBIE OMIMOKU | OMTUOKH B OTBETE, | MaTrepuana; MPOrPaMMHOTO
MpU OTBET€ HAa OCHOBHBIE | HEIOCTATOYHOE MOHWMAHWE | -  TBEpAblE  3HAHHUA | MaTepuana;
BOTIPOCHI, OTCYTCTBYET | CYIIHOCTH M3JIaraeMbIX | TEOPETUYECKOTO - TIOJTHOE TTOHMMAaHHe
3HAHWE€ W  TIOHUMaHHE | BOTIPOCOB; Marepuana. CYIITHOCTH u
OCHOBHBIX  TIOHSTHH W | - HEYyBEpEHHBIC U HETOYHBIE | -CIIOCOOHOCTH B3aMMOCBSI3U
KaTeropuii; OTBETHI Ha | yCTaHaBIIMBATh U | paccMaTpHUBaEMBbIX
-HEeTIOHNMAaHWEe CYITHOCTH | JOTIOJHHUTEIHHBIE BOIIPOCHL, | OOBICHATH CBSI3b | IPOLIECCOB u
JTOTIOJTHATENBHBIX - HEJIOCTAaTOYHOE BIQJICHUE | MPAKTUKH ¥  TEOPHH, | SIBICHHIA, TOYHOE
BOIIPOCOB B pamKax | JuTepaTypoH, BBISIBJIATH 3HAHHE€  OCHOBHBIX
3aJ1aHUN; PEKOMEHIOBAaHHOM IIPOTUBOPEUHS, MOHATUM B paMKax
- OTCYTCTBHE  YMEHHS | IPOTPaMMOM IUCIUIUIMHEL, | MPOOIEMbI U TEHICHINH | 00CYKIaeMbIX
BBIMIOJTHATh TMPAaKTHYECKWe | - yMeHHe 0e3 TIpyObIX | pa3BUTHS; 3a/laHul;
3a/1aHus, OmnO0K pemarts | - MIpaBUIIbHBIC u|- CIIOCOOHOCTD
MIPelyCMOTPEHHBIE MIPaKTUYECKHE 3aJaHus, | KOHKPETHBIE, 0e3 | ycraHaBIMBATh u
MPOrpaMMON AUCHUIUIMHEL, | KOTOPBIE cienyer | rpyobIxX omnOoK, | OOBIICHATH CBA3b
- OTCYTCTBHE TOTOBHOCTH | BBIITOJIHUTH. OTBETHI Ha | IPAKTUKH U TEOPHUU;
(cnocobHOCTH) K ITOCTaBJICHHBIE - JIOTUYECKH
JUCKYCCHH U HU3KYIO BOIIPOCHI; MOCIIEI0BATENBHBIE,
CTETIeHb KOHTAKTHOCTH. - yMEHHE  pemaTh | CoAep)KaTeIbHbIE,
MIPaKTHUYECKHE 3aJaHHA, | KOHKPETHBIE u
KOTOpBIE CIIeyeT | UCUEpIBIBAIOIINE
BBIIIOJIHUT; OTBETHI  Ha  BCE
- BIJIAJICHUE OCHOBHOM | 3aJaHus, a TakXkKe
JUTEpaTypoH, JIOTIOJIHUTENBHBIE
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PEKOMEHIOBAHHOM BOTIPOCHI
IPOTPaMMOi 9K3aMeHaTopa;

- HAINYME COOCTBCHHOMN | MPAKTUYCCKUE
000CHOBAHHOM IO3ULIMH | 3aJaHUI;

o o0CyXIaeMbIM | - cBOoOOIHOE
BOIPOCaM. HCIIOJIE30BaHUE
Bo3moxkHBI OTBETaX Ha BOIPOCHI
He3HAYUTEJIbHbIE MaTepHuajoB
OTOBOPKU M HETOYHOCTHU | PEKOMEHIOBAaHHOU
B PaCKpBITHH | OCHOBHOM
OTJICNBHBIX TOJIOKECHUH | JIOTIOJHUTCIBHOM
BOITPOCOB, JTUTEPaTyPHI.
MIPUCYTCTBYET
HEyBEPEHHOCTh B
OTBETAaX.
Onenka Onenka Onenka Onenka
«HEYJTOBJIETBOPUTEIBHO» | «YAOBJETBOPUTEILHO» / | «XOPOII0Y» / «32a4TEHO» «OTJAMYHO» /
/He 3a4TEeHO «324YTEHO» «32UYTEHO»

N

e

10.
11.

12.

13.

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

Jlureparypa
a) OCHOBHAsI JINTepaTrypa:

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

I'munka H.JIL. 3agaun n ynpaxsaenus no obmeit xumuu. — M.: KHOPYC, 2014. — 240 c.
Heénosa O.B. PykoBoacTBO K 1a00paTOPHBIM 3aHATUSAM U CAMOCTOSITEIbHOM paboTe 1o
aucauuimae «Xumust». — Biaagukaskasz: OOO HIIKIT «MABPy, 2016. — 82 c.

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

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

[TpakTukym mo obmieit u Heopranndeckoit xumuu: I[locobue s By3os / B.M. ®ponos,
TM. Kypoxtuna, 3.H. IeimoBa u ap.; nox pea. H.H. IlaBnosa, B.11. ®ponosa — M.:
Hpoda, 2002. — 304 c.

[Tpaktukym no Heopranumyeckoil xumuu: I[locoOue nns By3os / JI.B. Bbabuu, C.A.
banesun, @.b. 'nukuna u np. — M.: IIpocsemenue, 1983. — 303 c.

Heénosa O.B. JlabopatopHble paboThl MO 3JEKTUBHOMY Kypcy "XUMUS 3JIEMEHTOB U UX
MeInKo-Onosoruyeckas posib". PyKoBoACTBO K 1a00paTOPHO-NIPAKTUUECKUM 3aHSATHSM.
— Bnagukaskas: OOO HIIKII "Magp", 2016. — 58 c.

Tpasenp B.®. Opranmnueckast xumusi: YueOHHK it By30B: B 2 1. — M.: «AkanemkHuray», 2006.
T.1.-727¢.T.2. - 582 c.

I'pann6epr U.M. Oprannueckast xumusi: yueOHUK 17151 OakanaBpos. — M.: FOpaiit, 2013. — 608 c.

bepesun b.JI. Opranndeckas Xxumus: yaeoHOe Tocobue mist 6akamaBpos. — M.: FOpaiit, 2012. —
768 c.

0) 10MOJIHUTEIbHASA JIUTepaTypa

Xomuenko I'.I1. [Tocobue mo xumum ISl TOCTynaromux B By3el. — M.. HoBas BosHa,
2007.—489 c.

Xomuenko I'.I1., Xomuenko N.I'. COopHUK 3a1a4 1O XUMUHU I MOCTYHAIOIINX B BY3bl. —
M.: HoBas Bonna, 2012. — 278 c.
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14.

15.

I'yzeii JI.C., Ky3nenoB B.H., I'yzeit A.C. Obmas xumus: YueOnuk. — M.: U3n-so MI'Y,
1999. - 333 c.
Axwmeros H.C. O6mas u Heopranuueckas xumust. — M.: Beicias mxona, 2001. — 743 c.

8) coépemennvle npogheccuonanvusle 6azbl OGHHHIX, UHPOPMAYUOHHBIE CHPABOUHDbBLE
cucmembl, IIeKMPOHHbBLE 00pA306amenbHbLE PECYPChl

OOecniedeH JOCTYI K COBPEMEHHBIM Npo(ecCHOHANbHBIM 0a3aM JaHHBIX, HH()OPMAIMOHHBIM
CIIPaBOYHBIM U TIOUCKOBEIM cucTeMaM (Tpedyetcst peructpaius B onbdmoreke COI'Y):

1. Dmnekrtponnas Oubnuoreka nuccepranuu u  aBTopedeparoB PI'b (OBl PI'B)
(https://dvs.rsl.ru).
2. OBC «YuuBepcurerckas oubnumoreka online» (https://biblioclub.ru).
3. DBC «Hayunas snekrponnas 6udaunoreka eLibrary.ru» (http://elibrary.ru.)
4. VYuusepcaibHas 0a3 nanabix East View (https://dlib.eastview.com). Jlorun: Khetagurov;
[Maposs: Khetagurov
5. OBC «Koncynbrant ctyaeHTay. hitp://www.studentlibrary.ru
6. OBC «OpaiiT» - oOpa3oBarelibHasi cpela, BKIFOYAIOIIAs BUPTYAIbHBIH YATABHBIA 32l
y4eOHMKOB M Yy4eOHBIX IMOCOOMI OT aBTOPOB W3 BEIylIMX BY30B Poccum 1o BceM
HaIpaBJIeHUAM | creruaabHocTsM (WWw.biblio-online.ru)
7. HWudopmanmonno-npaBoBoii moprai «I["apant» (http://www.garant.ru/).
8. Cnpasoynas npaBoBas cucrema Koncysprant [Limtoc (http://www.consultant.ru/).
CocTaB JIMIEH3MOHHOTO M CBOOOTHO PACTIPOCTPAHAEMOr0 MPOrPaMMHOI0
obecrieyeHusl, B TOM YHCJIe 0T€YEeCTBEHHOr0 MPOU3BOJACTBA
Ne HaumeHoBanue Ne qorosopa (J1HIEH3HSA) Crtpana
n/n NPOU3BOUTEb
1 Windows 10 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016 .
5 Windows 10 Pro for Ne 4100072800 Microsoft CIIA
" | Workstations Products (MPSA) ot 04.2016 .
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016 .
4 Windows 8.1 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 .
5 Windows 8 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016 .
6 Windows 8 Professional Ne 4100072800 Microsoft CLIA
' Products (MPSA) ot 04.2016 .
5 Windows 7 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 r.
8 Windows 7 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 r.
9 Office Standard 2016 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 r.
10 Office Standard 2013 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 r.
11 Office Standard 2010 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 r.
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12 Cuctema tectupoBanust Sunrav | Ne468 ot 03.12.2013 1. UIIT Poccus
| WEB Class Cynrarynun P.T.(6eccpouno)
[Tporpammuoe obecrieuenue 1C: | Ne CII/108 ot 29.08.2017 1. Poccus
13 [Mpenmpustue. byxranrepckuit (MakcuMyM-copT) GeccpodHO
"| Yuer. Tunosas kondurypamms 8
ceTeBasi BepCus
CucremMa KOMIBIOTEPHOI JInnensus FSF/Debian
14.| Bepctkun MikTex (CBobGoaHOE TIPOrpaMMHOE
obecnieueHue) (6eccpoyHo)
15.| Kasperksy Endpoint Security J022.01.2024 r. Poccust
[Iporpammuoe obecrnieuenue s | CBoOOOAHOE MPOTpaMMHOE CIIJA
16.| perakTUpOBaHUS XUMUYECKUX obecnieuenue(06eccpoUHO)
dopmyi Isis Draw
Cucrema nNoucKa TEKCTOBBIX Ne 6262 ot 09.01.2023 r. Poccus
17.| 3aumcTBOBaHui «AnTuraruar. | (aeiicrurtened no 31.12.2023 r.)
BY3» ¢ OAO «Awntu-Ilnaruar»
[Tporpammuoe obecrieuenue 1C: | NeKIT /108 ot 29.08.2017 1. ¢ Poccus
18.| Ilpeanpusarue 8.3 YnpasieHnue 000 «MakcumyM»(6ecCpovHO)
TOPIOBJIEH
[Tporpammuoe obecnieuenue 1C: | NeCJI./ Ne126., 01.07.2020 r. Poccus
19.| 3apmiata u KaapsI roc. «MAKCHUMYM-CODT»
yupexeHus 8 6eccpoyHo
20 [Tporpammuoe obecneuenue 1C: | NeCJ1/76 01.03.2017 r. Poccus
"| OroKeT «MakcumMyM-codt» (6eccpodHo)
ABTOMaTU3MpPOBAHHAS CUCTEMA CBHOETEIBCTBO O cory
«Ynpasnenue —/lekanatr BPC» roCyAapCTBEHHOU PErucTpaliu
21. nporpammel 111 9BM
Ne2015611830 ot 06.02.2015 1.
(6eccpouno)
[Tporpamma ans O9BM «bank Pa3paborka COI'Y cory
BOTIPOCOB JIJIsl KOHTPOJIS CBHUIETENBCTBO O
3HAHUI» rOCYJapCTBEHHOMN pEerucTpanun
22.
nporpammsl Juist 9BM
Ne2015611829 ot 06.02.2015 T.
(6eccpouno)
ITnaner Ne8867, ot 09.01.2023 1. Poccus
23. (09.01.2023r. no 31.12.2023 r.)
000 JIMMHUC
VSDESK Ne 210406/01 ot 06.04.2021 1. Poccus
24. NIT U,A. CepreeBuu
Tex. mon. 07.04.2022 r.
o5 «"anakTuka» ot 14.03.2022 r. (mpumepHast Poccus
' Jlata)
DIRECTUM RX - Cucrema | OOO T'anaktuka UT moroBop Ne Poccus
26. | MIEKTPOHHOTO 120320/11/A ot 14.03.2022 1.
JTIOKYMEHTOO000pOTa (mpumepHast nata)
Yenyru cBs3u (moctynm k cetd | OOO Ankom Ne AL-0044 ot Poccus
21.| yutepHer) 01.02.2022 r.-31.12.2022 r.
28 MOODLE BecmiaTHoe poccHiickoe CIIIA (6ecrutatHoe
' poccuiickoe)
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«"anaktuka PY3» JInnensus Geccpounast Poccus
29. Tex. conmpoBOXIEHUE OT
14.03.2022 .
JInunbli KaOuHeT abuTypuenTa | JlnueHsus 6eccpouHast Poccus
30. Tex. conmpoBoOXIEeHNE OT
14.03.2022 r.
JInuHbIA KaOUHET JIunensus 6eccpouHast Poccust
31.| CTyleHTa/CoTpyIHUKA Tex. conpoBOXKIEHUE OT
14.03.2022 .
DnekTpoHHas OnbIMoTeKa https://dvs.rsl.ru Poccust
32.| nuccepranuu u aBTopedeparoB | Tpebyercs peructpanus B
PT'b (OB/] PT'B) o6ubmorexke COI'Y
3BbC «YHuBepcuTeTcKas https://biblioclub.ru Poccust
33 ouomoreka ONLINE» TpeOyercst perucTpanus B
' o6ubnmnorexke COI'Y
ObC «Hayunas oanektponHas | http://elibrary.ru. Poccus
o6ubnuoreka eLibrary.ru» TpeGyercst peructpanus B
34. oubmmorexke COI'Y
VYHuBepcanbHas 6a3a JaHHBIX https://dlib.eastview.com CIIIA
35.| East View
ObC «KoncynbTanT ctyfaenta» | http://www.studentlibrary.ru Poccus
CryneHueckas 3JIeKTPOHHAS TpeOyercst perucTpanus B
OnbIMoTeKa 1Mo MEIUIMHCKOMY | 6ubroreke COTI'Y
36.| u dapmaneBTHUECKOMY
00pa3oBaHMIO, a TAK¥kKe 10
€CTECTBEHHBIM M TOYHBIM
HayKaM B IIEJIOM.
OBC «Opaiit» - www.biblio-online.ru Poccus
oOpa3oBarenbHas cpefa, TpeGyercs peructpanus B
BKJIFOUAIOIAsi BUPTYaIbHBIN oubmmorexe COI'Y
YUTATBHBIN 3T yUeOHUKOB H
37.| y4€OHBIX OCOOHUH OT aBTOPOB
U3 Beaymux By30B Poccun mo
BCEM HAIPABICHHUSIM U
CICIHATEHOCTSIM
3g.| KOII (nomen Ha siHzeKCe) OecraTHOE Poccus
39 | Pycl'apa OecruiatHOE Poccus
20.| ViPNet Poccust

2) MmemoouyecKue yKa3anus, papadomannsie cocmasumenamu Paboueit npozpammol
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1. Heénoa O.B. PykoBoACTBO K J1a00paTOPHBIM 3aHATUSAM M CAMOCTOSITEIILHON paboTe
o JuCHMININHE «XuMusa». — Bragukaska3: OOO HIIKIT «MABP», 2016. — 82 c.
http://Ims.nosu.ru

2. Heénosa O.B. JlabopaTopHble paOOThI 1O 3JIEKTUBHOMY KypCy "XHUMHsI JICMEHTOB H
UX Meauko-Ouosoruueckass poib"'. PykoBoacTBO K 1a00paToOpHO-TPaKTUYECKUM
sanaTusaM. — Braaukaska3: OOO HIIKIT "Magp", 2016. — 58 c. http://Ims.nosu.ru

10. MaTepHaJ’ILHO-TeXHI/I‘le(!KOC OCHAIICHHUE TUCHUIIJIMHBI

[IpoBeneHne AUCHUIIIMHBI  00ECIIEYCHO BCEM  HEOOXOIUMBIM:  JIAOOPATOPHBIM
o0opyjoBaHueM, NpuOOpaMH, MaTepHallaMd, OIEPAaTHBHBIM JOCTYIIOM K COBPEMEHHBIM
npodeccHoHaTBLHBIM 0a3aM JaHHBIX, HH()OPMAIIMOHHBIM CIIPABOYHBIM U IIOMCKOBBIM CHCTEMAaM.

YHuBepcuteT 00ecreurnBaeT BO3MOKHOCTh CBOOOIHOIO MCIOIb30BAHUS KOMITBFOTEPHBIX
TEXHOJOTHI. Bce KOMITbIOTEpHBIC KIIACChl YHUBEPCUTETa OOBEAMHECHBI B JIOKATBHYIO CETh, CO
BCEX y4EOHBIX KOMITBIOTEPOB HMEETCsI BbIXO B VIHTEepHeT.

OO6ecneunBaeTcs JOCTYII K MH(POPMALMOHHBIM pecypcam, K 0a3aM JaHHBIX, B YATAIbHbIX
3ajaX K CIPAaBOYHOM M HAYYHOW JIMTEpAType, K MEPUOJUYCCKUM H3JIaHUSAM B COOTBETCTBHHU C
HalpaBjCHUEM  IMOJArOTOBKHM. KOMIIBIOTEpPBI  OCHAIICHBI  HCOOXOJMMBIM  KOMILJICKTOM
JUICH3UOHHOT'O IIPOIPAMMHOT0 00ECIICUCHHUS.

CaeeHus 0 HAJTUYUM 000PYIOBAHHBIX YUeOHBIX KA0OMHETOB, B TOM YHCJIe
NPUCTOCOOJIEHHBIX VI MCIO0JIb30BAHMS UHBAJIUAAMH U JIMIIAMHU C OTPAHMYEHHBIMHU
BO3MOKHOCTSIMH 3710POBbSI

YueOHble ayIMTOPHUH JIsl IPOBeeHUS 3aHATHI JTeKIIMOHHOI0 THIIA:

MPEToIaBaTeILCKUI CTOJ, CTYJI, CTOJIBI M CTYJIbS IJIsl 0OYYaIOIIMXCs, KJIACCHAsS JOCKA.

O0OopynoBanme: IlepcoHalbHBIM  KOMIIBIOTED B  KOMIUIEKTE C  MPOIPaMMHBIM
oOecrieyeHneM, BBIXOJOM B CeTh VIHTEpHET W JOCTYIOM B DJIEKTPOHHYIO HH(OpMaIrmoHHO-
obpazoBarensHyio cpeay COI'Y. Ipoekrop Epson EB-735Fi - koMIuieKT mocTaBku (KperyieHHe
U IpoeKTopa, mHyp nuranus) — 1mr. Hoyr6yk 000 "AMCUAJITEXHO" — 1.

IMporpammuoe obecneuenune: Windows 7 Professional, Office Standard 2016, Cuctema
tectupoBanusi Sunrav WEB Class, Cuctema xkommbiorepHoii Bepctku  MikTex, Kasperksy
Endpoint Security, [IporpamMHoe obecriedeHue Ui peIakTHPOBAHUS XUMHYECKUX hopmyi ISis
Draw, Cucrema moucka TEKCTOBBIX 3aMMCTBOBaHUN «AHTHIUIaruat.BY3y», [lporpamma mns
OBM «bank BompocoB s KoHTpons 3HaHui», VSDESK, Vcnyrm cBszu (moctym k cetu
untepHer), MOODLE, Jluunsiii kaOuHer cryaeHrta/cotpynnuka, KOII (momen Ha sHIexce),
Pycl'apa, ViPNet.

JlaGopaTopusi o01eil, HCOPraHMYECKON M AHAJTUTHYECKOW XUMHM ISl IPOBEACHUS
3aHATHUA CEMHHApCKOrO THWIA, JIAOOpPaTOPHBIX 3aHATHUH, KYpPCOBOIO IMPOEKTUPOBAHUS
(BBIMIOJIHEHUSI KYPCOBBIX paboOT), TPYIIOBBIX W HHIUBUAYAJIbHBIX KOHCYJIbTAIlMi, a Takxke
CaMOCTOSITENIbHOM paboThl O0y4aromMXCs: NPEenojaBaTeIbCKUN CTOJ, CTYyJ, JabopaTopHbIE
CTOJIBI U CTYJbsSI JUI 00y4aroIuXCsl, KJIacCHast T0CKa.

OO0opyaoBanme: MyJIbTUMEIUWHBIN KOMIUIEKC (MIPOEKTOP, SKPaH, KOMIIBIOTEP, KOJIOHKH)
C IpOrpaMMHBIM OOecreueHHeM, BBIXOJOM B CeTb VHTEpHET M JIOCTYNIOM B 3IJIEKTPOHHYIO
nHpopmanmoHHo-00pa3oBaTenpHy0 cpeny COT'Y.

IIporpammuoe o6ecieuenue: Windows 7 Professional; Office Standard 2016; Cuctema
komnbroTepHoit Bepctku  MikTex; Kasperksy Endpoint Security; Cucrema TecTHpOBaHUS
Sunrav WEB Class; [IporpammHoe obecriedenne ajsi peIakTHpOBaHUsI XUMHUYECKUX (opmyi Isis
Draw; Cucrema mowcKka TEKCTOBBIX 3auMCTBOBaHUHN «AHTumaruat.BY3y; Ilporpamma mms
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OBM «bank BompocoB s KoHTpousia 3HaHui»; VSDESK; Venyrm cBsasu (moctynm k cetu
unatepHeT); MOODLE; Jlnunblii KaOWHET CTY/IEHTa/COTPYIHUKA.

JlabopaTopHoe obopynoBanue: Becet "CAS"- 1 mr. Becol ananutuueckue SHINKO
HT 84RCE ¢ noBepkoii-1 mr. @otomerp horoanekrpuueckuit KOK-2-1 mr. [kad cymmipHbIi
SNOL 67/350 LN — 1 mwr. LHentpudpyra CM-12- 1 mr. Monomep U-510 (cranmapTHbiii)- 1 mT.
Konnykromerp mnopraruBaeiii OHAUS ST300C-1 mr. Pedpakromerp HMPD-454b2M ¢
NOJCBETKON U jom. mkanoii-1 mr. pH-metp 150 MU- 1 wt. Criekrpodoromerp 113-5300BU- 1
mT. Memanka MmarauTHas ¢ nojgorpeBom [19 6110- 2 mir.

JlabGoparopusi aHAJTUTHYECKOH XMMHUM U (PU3UKO-XUMHUYECKHX METO0B aHAJIU3A IS
IPOBE/ICHUS 3aHATUI CEMUHAPCKOTO THIIA, TAOOPAaTOPHBIX 3aHATHH, KYpCOBOTO IMPOSKTHUPOBAHUS
(BBIIIOJIHEHUSI KYPCOBBIX paboT), TPYNIOBBIX M HMHIMBUAYaJbHBIX KOHCYJIbTAllMi, a Takxke
CaMOCTOSITENIbHOW paboThl 00ydarOMMXCsl: MPENnoJaBaTelIbCKUM CTON, CTYNd, JabopaTopHbBIE
CTOJIBI U CTYJIbsI U1 00y4aroIIUXCsl, KJIaCCHast 10CKa.

OOopynoBanme: MyJIbTUMEIUWHBIN KOMIUIEKC (IIPOEKTOP, 3KPAaH, KOMIIBIOTEP, KOJIOHKH)
C IpOrpaMMHBIM O0O€creueHHEM, BBIXOJOM B CeTb VHTEpHET M JOCTYNOM B 3JIEKTPOHHYIO
uHpopmanmoHHo-006pazoBaTenbHy0 cpeny COI'Y.

IIporpammuoe o6ecieuenune: Windows 7 Professional; Office Standard 2016; Cucrema
kommbroTepHoit BepcTkn  MikTex; Kasperksy Endpoint Security; Cucrema TtectupoBaHus
Sunrav WEB Class; [IporpaMmMHoe oGecrnieueHue 11 peJakTUpOBaHusl XuMudeckux popmyi Isis
Draw; Cucrema mnoucka TEKCTOBBIX 3auMCTBOBaHMM «AHTuiuiaruat.BY3y»; Ilporpamma nns
OBM «bank BompocoB s kKoHTposs 3HaHui»; VSDESK; Yenyru cBs3u (moctym k ceTu
uatepHet); MOODLE; JInuHblii KaOWHET CTYIEHTa/COTPYTHUKA.

JlabopaTopHoe oGopynoBanue: pH-merp-mummBoasT™MeTp PH-150MU — 2 mT.
AxBamuctuiusitop J19-25- 1 wr. bans Boasnas nsyxmectHas UT-4302E ULAB- 1 mr. Bech
ananutuyeckue SHINKO HT 84RCE c mosepkoit — lmr. Becet EK6000i- 1 mT. Becs
naboparopasie CAS MW-120 - 1 mt. Becsl nmaboparopHsie snekrponHsie BM5101- 1 .
Y4ebHo-nmabopaTopHblii KoMIuieke "®usznueckas u koutouaHas xumus'- 1 mr. ®oromerp KOK-
3-01-1 mr. IIkad cymwmnpnbi (801, Kamepa u3 Hepk.ctanmw, auama3oH 50-200 C)- 1 .
Llentpudyra Tagler HacTonbHast naboparopHas MeauuuHcKas o TY — mT. Becsl anekTpoHHbIE
MW-300 r-1 mr. Uoromep M-510 (crammapraseiii)-2mr. Konmgykromep Dxcnept 002-2-6H- 1
mrt. Harpearenbnas mmura ES-H3040-1 1wmr. Ileus MydenbHas siekTpokamepHas
3yboTexHuueckas st HarpeBa JuTeidHbIX Gopm DKIIC-10- 1 mr. [omsipumerp kpyrosoir CM-
3-1 mr. Peppaxkromerp MPD-45452M ¢ noacserkoit u jomn. mkanoi-1 mr. Cnexktpogoromerp
[13-5300BU- 1 mr. Memanka marautHas c¢ noporpesoMm IID 6110- 2 mr. Kongykromerp
MAPK-603/1 — 1 .

KomnboTepHblii Ki1ace VISl POBeeHUs TeKYyIIero KOHTPOJIS M NMPOMEXYTOYHOI
aTTeCTAIlNHU, 2 TAKIKE CAMOCTOSITeJILHOW PatoThI 00y4AIOIMXCS

IIPEToIaBaTeNIbCKUM CTOJ, CTYJI, CTOJIBI M CTYJIbS JUIsl 00Yy4YaIOIIMXCs, KJIACCHAs OCKa.

OobopynoBanue: KoMmbroTepsl [UIsi KOMIBIOTEPHOTO KJlacca B KOMIUIEKTE C
IpOTpaMMHBIM OO€cCIieYeHUEM, BBIXOJOM B CeThb VIHTEpHET M JOCTYNOM B DIIEKTPOHHYIO
MH(}OpPMallMOHHO-00pa30BaTEIbHYIO cpeny Corvy. WNHuTrepakTuBHAsA JI0CcKa
787(1702070/15112/11344/2+ ), ucrodnuku GecrnepeGoHHOro muTaHms Ippon, KOMMYTaTop st
kiacca D-Link DGS-10240, nmpoektop Beno MX503.

IMporpammuoe o6ecneuenne: \Windows 7 Professional, Office Standard 2016, Cuctema
tectupoBanust Sunrav. WEB Class, Cucrema xommbrorepHoit Bepctkum MikTex, Kasperksy
Endpoint Security, IIporpammHoe obecriedyeHne Uil peIaKTHPOBAHHUS XUMUYECKUX Gopmyi ISis
Draw, Cucrema moucka TEKCTOBBIX 3aMMCTBOBaHMH «AHTHIUTaruat.BY3y», [Iporpamma mis
OBM «bank BompocoB st KoHTposs 3HaHui», VSDESK, Vcnyru cBszu (moctym k cetu
untepHer), MOODLE, Jluunsiii kaOuHer cryaeHTta/cotpynuuka, KOII (momeH Ha sHIekce),
Pycl'apn, ViPNet.
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bubauoreka, B TOM 4mc/e YMTAJbHBIH 3a/: CTOJBI U CTYJbS JJI1 OOYyYaronIuxcs;
KOMIIBIOTEPHl B KOMIUICKTE C MPOTPaAaMMHBIM O0ECIEYCHHEM, BBIXOJOM B ceTh MHTEpHET u
JIOCTYIIOM B AJICKTPOHHYIO HH(GOPMAIMOHHO-00pa3zoBarenbHyto cpeny COI'Y.

IMporpammuoe odecieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanus Sunrav WEB Class, Cucrema xommbroreproii Bepctku  MikTex, Kasperksy
Endpoint Security, IIporpammHoe obecrieueHue i peIakTUPOBaHUS XUMUYeCKUX (hopmyi ISis
Draw, Cucrema moucka TEKCTOBBIX 3aMMCTBOBaHUU «AHTHIUIaruat.BY3y», [Iporpamma mis
OBM «bank BompocoB st KoHTposs 3HaHui», VSDESK, Vcnyrm cBszu (moctym k cetu
unrepHet), MOODLE, Jluunseii kabuner cryaeHta/corpynnuka, KOII (momeHn Ha sHOEKce),
PycT"apa, ViPNet.

3BbC «YnuBepcuterckas oudanoreka ONLINEy https://biblioclub.ru

OBC «KoncynbTaHT cTyAeHTa http://www.studentlibrary.ru

3BC «tOpaiit» www.biblio-online.ru

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

11. JInct 00HOBJIEHUSI/aKTyaIU3allUH

2023-2024 yu.rox
1. AKTyai3upoBaH CIIMCOK OCHOBHOM M JTOTIOJTHUTEIHHOU JTUTEPATYPHI.
2. AXTyanu3upoBaH MepeYeHb JIUIEH3NOHHOTO U CBOOOTHO PACIPOCTPAHSIEMOTO IMIPOTPAMMHOTO
oOecreucHHs.
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