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1. Ilepeyenp NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs MO JMCHHUIIJIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPOrpaMMe HHAMKATOPAMH A0CTHKEHHS

KOMIIeTeHI M

Ilo utoram ocBoecHUS JUCITMITIINHBI o6yqa}01um7lc>1 JOJIKEH JOCTUYL CICAYIOIIUX PE3YIIHTATOB

00y4YCHHUS:
Karteropu ®opmupyemas Koa n HaumeHoBaHue Pe3yabTaThl 00y4eHus M0 AMCHUTIMHE
| KoMHneTeHuus (¢ HHIMKATOPA A0CTHKCHUSA
(rpynmna) yKa3zaHHeM KO0Ja) KOMIIeTeHIIUH
KOMIIETCH
i
(npu
HAJTHYHHA
OIIK)
O6menpo | OIIK-1 Cnocoben | OIIK-1.1. CucremaTusupyer u 3HaTh: TEOPETUYECKUE OCHOBBI 0230BBIX
(beccroHan | aHaIU3UPOBATH, aHAJU3UPYET Pe3ynbTaThl XMUMUYECKHUX TUCIUIUIMH
bHBIE HHTEPIPETHPOBATh | XUMHUYECKUX 3KCIIEPUMEHTOB, YMeTh: peniath TUIIOBbIE yueOHbIe 3a1a4H
HAaBBIKU 1 06001aTh HaOIIoAeHU, U3MEpeHuii, a M0 OCHOBHBIM (0230BBIM) XMMUYECKHM
pEe3yNbTaThl TaKXkKe pPe3yIbTaThl pacueTOB JUCIUIUTMHAM
9KCTIEPUMEHTAIbHEI | CBOWCTB BEIECTB M MaTepruasioB | Bianers: HaBBIKaMu pabOTHI ¢ yIeOHOM
X U pac4eTHO- JUTEPATypOH MO OCHOBHBIM XMMHUYECKHM
TEOPETHYECKHUX JUCLHAIUIHHAM
pabot xumuueckoit | OIIK-1.2. Ipemnaraer ‘YMeTb: BBINOIHATh CTAHAAPTHBIE
HaNpaBJICHHOCTH MHTEPIIPETALHIO PE3YJIbTATOB JeWcTBHSA (KIacCcU(HKaIHs BEIIECTB,

COOCTBEHHBIX IKCTIEPUMEHTOB U
pacyeTHO-TEOPETHUECKUX PadoT
C UCIIOJIb30BAHUEM
TEOPETUYECKUX OCHOB
TPaJUIIMOHHBIX H HOBBIX
pa3aenoB XUMUHU

COCTaBJICHHE CXEM ITPOIIECCOB,
CHCTEMaTH3aLUsl JAHHBIX U T.II.) C YYECTOM
OCHOBHBIX IIOHATHN U 00LIHX
3aKOHOMEpPHOCTEH, HOpPMYyITHUPYEMBIX B
paMKax 0a30BBIX XUMUYECKUX JUCHUITIINH

OIIK-1.3. ®opmymupyeT
3aKJIFOUEHHS U BBIBOJIEI 110
pe3yabTaTaM aHaiu3a
JIUTEPATYPHBIX JaHHBIX,
COOCTBEHHBIX
IKCIIEPUMEHTAIIbHBIX
pacyYeTHO-TEOPETUUECKHUX PAbOT
XMMHUYECKOI HAMPABICHHOCTH

YMeTb: BBITOTHATH CTAHJapTHBIE
JieiicTBHs (KiIaccu(uKalys BEIEeCTB,
COCTaBJIEHHE CXEM IIPOLIECCOB,
CHCTeMaTH3aLUsl JAHHBIX U T.II.) C YYETOM
OCHOBHBIX HOHSTHI 1 00IIHMX
3aKOHOMEpPHOCTEH, (hopMynupyeMbIX B
paMKax 6a30BBIX XUMHUYECKNX AUCIHIUINH

OIIK-2 Cniocoben
NPOBOJIUTH
XUMHYECKAHN
9KCIEPUMEHT C
coOIr0IEHEM
COBPEMEHHOTO
000pynOBaHuUs,
co0JIo/1as1 HOPMBI
TEXHUKU
0e301acHOCTH

OIIK-2.1. Paboraer ¢
XUMHUYCCKUMHU BCIIICCTBAMU C
COOJTIO/ICHNEM HOPM TEXHHUKHU
0e30macHOCTH

3HaTh: CTAHIAPTHBIC METO/IbI TTOJyICHUSI,
I/I}IeHTI/I(I)I/IKaHI/II/I " UCCJICAOBAaHUA CBOICTB
BEILIECTB ¥ MaTepUalloB, IpaBuiIa
00paboTku 1 opopmIteHUS pe3yIbTaTOB
pabotsl, Hopmbl Th

OIIK-2.2. IIpoBOANT CHHTE3
BELLECTB U MAaTEPHAJIOB pa3HOH
MIPUPOJBI C UCTIOIH30BAHUEM
HUMEIOIIUXCS METOAUK

3HaTh: CTaHIAPTHBIC METOBI TIOJIYUICHMS,
UICHTH()UKAIIINN W UCCIICIOBAHUS CBOCTB
BEIECTB U MaTEPHUAIIOB, MPABHIIA
00paboTku 1 ohopMIICHUS Pe3yIIBTATOB
pabotsl, HopMbl Th

VMeTb: MPOBOIUTH MPOCTHIE XUMHUYECKUE
OITBITHI IO MPEIaraeMbIM METOIMKAM
Bragets 6a30BbIMH HaBBIKAMH
NPOBENICHUS] XHMHYECKOTO 3KCIIEPHMEHTA
1 0()OPMIICHHSI €T0 Pe3yJIbTaTOB

OIIK-2.3. TIpoBoaut
CTaH/apTHBIC OlIEpaIMH IS
OIIpe/IeICHHUsI XUMHUYECKOTO U
(a3oBoro cocrapa BEIIECTB U
MaTepHanoB Ha HX OCHOBE

3H3.TBI CTaHIAPTHBIC MCTOJbI ITOJTYUCHMA,
I/I)IeHTI/I(pI/IKaLII/H/I 1 UCCJICAOBAHUA CBOICTB
BEIIIECTB M MaTePHAIIOB, [TPABHJIA
00paboTku 1 opopmITeHUS pe3yIbTaTOB
pabotsl, HopMbI Th

YMeTh: IPOBOJUTH NPOCTHIC XUMUYCCKUE




OIIBITHI I10 MIPEAJIaraéMbIM METOANKAM
3HaTh: CTAaHIAPTHBIE METO/IBI TTOJTyYEHUS,
UICHTH(OUKALMN U UCCIICOBAHUS CBOMCTB
BEIIIECTB ¥ MaTepHAIOB, IPABHIA
00paboTKH U 0(OPMIICHHS PE3yIHTaTOB
pabotsl, Hopmbl Th

OIIK-2.4. ITpoBoaut
HUCCIEIOBAHUS CBOICTB
BEIIECTB 1 MaTEPHAJIOB C
HCIIOJIb30BaHUEM CEPUNHOTO
HAyYHOTO 000pyHAOBaHHS

2. lenb 1 MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTeJbHOM MPOrpaMMbl

Henpto  ocBoeHmst aucuumiunHbl — «Heopranwueckas xumusp»y — ABiasercs  (OpPMHUpOBaHHE
(byHAaMEHTaIbHBIX 3HAHWN TEOPETUYECKUX OCHOB XMMHW M CBOMCTB XMMHUYECKHX 3JEMEHTOB, MPOCTHIX
BEIIECTB M MX BAXHEHIINX COEIMHEHUH, METOJIOB MX IOIYyYeHHs B JIAOOPATOPHM U IIPOMBIIIICHHOCTH,
001acTsIX MX NPUMEHEHNS B HAPOAHOM XO3HCTBE.

3TOT KypC SBJISETCS JIOTHYECKUM MPOAOHKEHUEM U YIIIyOJIeHueM 10 YHUBEPCUTETCKOM MPOrpaMMBI
Kypca XHMHWH, TpernojaBaHUEC KOTOPOTO Ha4yMHAeTCs B  00IIe00pa3oBaTelIbHBIX  YUPEKACHUSIX.
IIpeeMCTBEHHOCTh HM3y4YEHHUSI OOCTHraeTcs IMOBTOPEHHEM M YIUyOJIeHHEM 3HaHUH psla pas3ieioB U3
NPEIECTBYIOIETO  0011e00pa3oBaTeIbHOTO LUKJIA CTYJSHTOB Ha JIKOUOHHBIX H J1a0OpaTOpHO-

npakTuieckux 3aHsaTHsx. OcoOeHHOCThI0 Kypca «Heopranwueckas Xumus SBISETCS

cTyneHTtaMu Ha 1 kypcee B 1, 2 cemecTpax.
HucnummHa «Heopranwdeckass XUMUs» OTHOCUTCS K o0s3arenbHo gactu OIN.

U3yYEHHUE €ero

3. Conep:xanue padoyeii mporpaMmbl (00beM THCIUTUINHBI, THNILI U BUABI Y4eOHBIX 3aHATHIA,

Conepkanue paboueii mporpaMMsl mpejcTarieHo B [Ipunoxennu 1.

4, (I)OHZI OLHCHOYHLBIX CPEACTB MO NUCHUIIJINHE

yueOHO-MeToANYeCKOe ofecredeHue CaMOCTOATEIHHOH PadoThl 00yYaIOIINXCS)

4.1. Hepeqeﬂb KOMIIeTEeHIINIi 1 HHIUKATOPOB J0CTUKCHUS KOMIIeTEHIIMI C YKazanuem
COOTHECCHHBIX ¢ HUMH 3AIVIAHUPOBAHHLIX PE3YyJbTATOB oﬁyqe}mﬂ o IMCHMIIJIMHE.
Onucanue KPUTEPHUEB U LIKAJ OICHUBAHUA PE3yJabTaTOB Oﬁy‘-lel-[l/lﬂ no TMCHMIIJIMHE

Kon u popmynupoBka KOMIETEHIINH

OIIK-1

Cnocoben

aHaJIM3UPOBATh,

WHTEPIPETUPOBATh U

0000111aTh

pe3yNbTaThl

HKCIEPUMEHTAIbHBIX U PACUETHO-TEOPETUUECKUX PA0OT XUMUUECKON HapaBICHHOCTH.

Kon n PesyabTaTsl Kputepuu orieHrBaHUs Pe3yIbTaTOB O0yUEHUS

HAMMEHOBaH 0o0y4eHus Mo

ue ANCHUILINHE 2 3
HHAKaTopa («HeynoBnerBo | («YmoBieTBopuTe 4 («Xopomoy) 5 («OtnnaHOY)
JAOCTHAKEHUS

PHUTEIBHOY) JILHOY)

KOMIeTeHIH

u
OIIK-1.1. 3HaTh: 3arpyausercsi B | Mmeer Nwmeer HNmeer  ueTkoe,
CucremMaTu3u | TEOPETHYECKHE | ONpeNeNeHUHN MPEICTAaBICHNE O | MPEICTaBICHUE O | IEIOCTHOE
pyet M | OCHOBBI 6a30BbIX COJICpKAHUHU COJIepKaHUHI MIPEJCTaBICHAE O
aHanmu3upyer | 6a30BBIX MOHATHI 1 OTJIENTBHBIX OCHOBHBIX COJIepIKaHUU
pe3yIbpTaThI XAMHYECKUX (hopMyJTHUpPOBKE | XHUMHUYECKHX yueOHBIX KypcOB | OCHOBHBIX
XMUMHUYECKUX | JAUCIMIUIUH OCHOBHBIX JICLUIUINH, 3HAeT | 10 XMMHUH, 3HAET | XMMHUYECKUX
HKCIIEPUMEHT 3aKOHOB XMMHH | TEPMUHOJIOTHIO, TEPMUHOJIOTHIO, KypcoB M 0OImImx
OB, OCHOBHBIC 3aKOHBI | OCHOBHBIE 3aKOHBI | 3aKOHOMEPHOCTSIX
HaOIOACHUH, XHMHH, HO U IOHUMAET XUMHUYECKHX
U3MepeHuil, a JIOTIyCKaeT CYIIHOCTH OOIIMX | IPOLIECCOB,
TaKKe HETOYHOCTH B 3aKOHOMEPHOCTEH | U3y4aeMbIX B




pe3yJbTaThl (bopMynHpOBKaxX | , U3y4aeMbIX B paMKax OCHOBHBIX
pacdeToB paMKax 0a30BBIX | XUMHYECKHX
CBOICTB XMMHYECKHX JUCIUTIIAH
BEILECTB " JVCIHIUIAH
MaTepHasoB YMmers: pewats | He ymeer YwMmeer peiath VYmeer penrats VYmeer penrats
THUIIOBBIC THUIIOBBIC 3aJa4UH KOMOMHHUPOBAHHBI | 331391
yaeOHbIe 3a1a4H 13 0a30BBIX € 3a1a4M 13 MOBBIIIEHHON
0  OCHOBHBIM KypCOB XHMUH 6a30BBIX KypCOB CJIO’KHOCTH M3
(6a3oBbIM) XUMHU 0a30BBIX KypcOB
XUMHUYECKUM XUMHUH
JCHUITHHAM
Bnaners: He Bnageer Bnaneer Bunageer Buageer
HaBBIKAMHU HaBBIKAMHU HaBBIKAMHU HaBBIKAMH
paboTsl c BOCIIPOM3BECHUS | CAMOCTOSTENBHOT | KPUTHYECKOTO
yueOHOH OCBOCHHOTO 0 U3y4eHHs aHaIM3a y4eOHOM
JUTEPATypoOr O y49e0HOTO OTIENBHBIX nHPOPMALINH TI0
OCHOBHBIM Marepuaa 1o paszenos OCHOBHBIM
XUMHUYECKIM OCHOBHBIM y4ueOHOH paszenam XHMHH,
JUCIUIITHHAM XUMHUYECKIM JIUTEPaTypHI 110 (hopMyITHpPOBKH
JMCIUIITHHAM OCHOBHBIM BBIBOJIOB U
XMMHUYECKIM ydJacTus B
JUCHHUIIVIMHAM U JUCKYCCHU 110
00CyXIeHUs y4eOHBIM
OCBOCHHOTO BOIIPOCaM
MaTepHaa
OIIK-1.2. YMmeTs: He ymeer Ymeer Ymeer Ymeer
IIpennaraer BBINOJIHATE HHTEPIPETUPOBAT | COCTABIIATH MPOrHO3UPOBATH
MHTEpIpeTal] | CTaHJapTHHIC b PE3yJbTaTHI CXEMBI IIPOLIECCOB | PE3YIBTATHI
IO JIEeUCTBHSA OTHOCHTEIJIFHO c HECTIOKHBIX
pe3ysIbTaToB (xmaccudukann MPOCTBIX HCTIONB30BAaHMEM | TOCIIEOBATEIHHO
COOCTBEHHBIX | 5 BEILIECTB, XUMHUYECKUX 3HAHWH OCHOBHBIX | CT€Il XMMHUYECKHX
9KCIIEPUMEHT | COCTaBJICHHE MPOLIECCOB C XUMHUYECKHX peaknuii
OB U | cXeM WCTIONIb30BAaHUEM | JMCHMWIUTHH, HO y4eToM o0Iux
pacueTHo- MIPOIIECCOB, 00Immx JIOIyCKaeT 3aKOHOMEPHOCTEN
TEOPETHYECKU | CHCTeMaTH3alH NPE/ICTABICHUI U | OTHENIbHBIC MPOLIECCOB,
X paboT cC |s JaHHBIX W 3aKOHOMEPHOCTEN | HETOUHOCTH IIPU HA3y4aeMBbIX B
UCIIONIb30BaH | T.II.) C YYeTOM , N3y4aeMbIX B (bopmynrpoBKe paMKax OCHOBHBIX
HUeM OCHOBHBIX paMKax 0a30BBIX yCHOBI/Iﬁ XUMHYCCKUX
TCOPETUYCCKHU MOHSTHI u XUMHYCCKUX OCYHICCTBJICHUSA JUCHUIIINH
X OCHOB | 00mMX JCLUTIIIMH TaKHX MPOIIECCOB
TPaANIOHHBI | 3aKOHOMEPHOCT
X W HOBBIX | €W,
pasnenos (hopmynupyembl
XUMUH X B paMKax
6a30BBIX
XUMHNYECCKUX
JUCHHUIINH
OIIK-1.3. YMeTh: He ymeer Ywmeer Ywmeer Ymeer
DopMyIUPYET | BBIIOIHATH HHTEPIPETUPOBAT | COCTABIIATH IPOrHO3UPOBATH
3aKJIIIOYCHHUA U CTaHIaAPTHBIC b pE3YJIbTaThl CXEMBI IPOIICCCOB PEIYIbTATHI
BBIBO/JbI 1o HeﬁCTBHH OTHOCHUTECJIIBHO C HCCJIOXKHBIX
pesynbratam | (kimaccudukanu MPOCTBIX HCIIONIb30BAaHMEM | TIOCIIEJOBATEIHHO
aHaIM3a o BEILIECTB, XUMHUYECKHX 3HAHUH OCHOBHBIX | CTEl XMMHUYECKHX
JUTEpaTypHBI | COCTaBJIECHHE MPOLIECCOB C XMMHUYECKHX peaknuii
X JaHHBIX, | CXeM UCTIONIb30BAaHUEM | JMCHHWIUTHH, HO y4eToM o0IIux
COOCTBEHHBIX | NPOLIECCOB, o0mux JIOIyCKaeT 3aKOHOMEpPHOCTEH
9KCIIEPUMEHT | CHCTEMaTH3aIH NPE/ICTABICHUI U | OT/ENIbHBIC MIPOLIECCOB,
AJIbHBIX n|da JaHHBIX )5 SaKOHOMepHOCTeﬁ HETOYHOCTU IIPpU N3y4Ya€MbIX B
pacderHo- T.OL) C Y4eTOM , U3y4aeMbIX B (bopmynrpoBke paMKax OCHOBHBIX
TEOPETHYECKN | OCHOBHBIX paMKax 0a30BBIX | yCIOBHH XUMHYECKUX
X paboT | moHATHI " XUMHUYECKUX OCYIIECTBIICHHS JUCLUTIIAH
XUMHUYECKOH 00X JTUCLUIIIAH TaKHX MPOILIECCOB
HaNpaBjIeHHO | 3aKOHOMEPHOCT




CTH

e,

hopmynHupyeMbl
pamMKax

X B
0a30BBIX
XUMUYECKHX
JIACITATUTAH

Kon u popmynupoBka KOMIETEHITHH
OIIK-2 CriocobeH mpoBOIUTh XUMHYECKUN SKCIEPUMEHT C COOJIIOJICHUEM COBPEMEHHOTO
o0opynoBaHusi, cOOII0Aast HOPMBI TEXHUKH 0€301aCHOCTH

Koa n Pe3yabTarsl Kpurepuu olileHuBaHus pe3yIbTaTOB 00yUYCHUS

HAMMEHOBaH | 00y4yeHMs 110

ue AUCHHITHHE

HHIUKATOpa 2 3

JMOCTHKEHUS («HeynosnetrBopuren | («YmosrnetBoputrens | 4 («Xopomoy) 5 («OTIuaHO»)

KOMITeTEeH N BHOY) HOY)

"

OIIK-2.1. 3HaTh: 3aTpyaHsaercs B Nwmeer HNwmeer HNmeer  uerkoe,

PaGotaer ¢ | cTaHmapTHBIE | ONpeeIeHUH MpeJCTaBICHUE O NpeACTaBICHUE | IeJIOCTHOE

XUMHUYECKUM | METObI 6a30BbIX MOHATHH U COJICpKAHUU 0 coJlepKaHUU HpeCTaBICHUEe O

u MOJy4eHuS, (hopmynupoBke OTJICNIBHBIX OCHOBHBIX COJICpKAHUHI

BEIECTBAMH | MACHTH(UKA | OCHOBHBIX 3aKOHOB XUMHUYECKHUX YUEOHBIX OCHOBHBIX

c 10170287 XUMHA JUCTIHTUINH, 3HACT KYpPCOB I10 XAMHYIECKHX

coOMofIeHre | UCCIIeIOBaHH TEPMHUHOJIOTHIO, XMMHH, 3HACT KypcoB H 0OImmMX

M HOPM | s CBOWCTB OCHOBHBIC 3aKOHBI TEPMUHOJIOTHIO, | 3aKOHOMEPHOCTSIX

TEeXHUKHA BEIIIECTB U XUMHH, HO OCHOBHEIC XAMHYIECKHX

0e30MMacHOCT | MaTepHaJoB, JIOITyCKAeT 3aKOHBI MIPOIIECCOB,

u TpaBuiIa HETOYHOCTH B ITOHUMAET HM3y9aeMBIX B
00paboTku u (dhopMynupoBKax CYIITHOCTH paMKax OCHOBHBIX
odopMIeHHS 00X XUMHUYECKHUX
pe3yIbTaToOB 3aKOHOMEPHOCT | JUCLHUIUINH
paboTsI, eil, n3yuaeMbIxX
HOopMbI Th B paMKax

06a30BBIX
XAUMHAYIECKHX
JUCTIATUTHH

OIIK-2.2. 3HaTh: He ymeer Ymeer Ymeer Ymeer

IIpoBoaut CTaHJapTHEIE HHTEPIPETHPOBATh | COCTABIATH MIPOTHO3UPOBATH

CHHTE3 METOIBI Pe3yIbTATHI CXEMBI pe3yIbTaThI

BEIIECTB W | MOJYYCHUS, OTHOCHTEITEHO TIPOIIECCOB C HECIIOKHBIX

MaTepHaoB uieHTuprKa MIPOCTHIX HCIIOJIB30BAaHUE | MOCJIEI0BATEIBHO

pa3Hoit LU U XUMHUYECKUX M 3HaHUH cTel XMMUYECKUX

OPUPOABI € | HCCIIEIOBaHU MIPOIIECCOB C OCHOBHBIX peaxuuii ¢ yueToMm

WCITIONIB30BaH | 51 CBOMCTB HCTIONB30BaHUEM XAMHUYECKUX 001X

ueM BEILIECTB U 00X JIMCLUUIUIMH, HO | 3aKOHOMEPHOCTEH

UMEIOIIUXCA | MaTepPHajoB, MPEICTaBICHUHN 1 JIOITyCKaeT MPOIIECCOB,

METOJIUK npaBuiia 3aKOHOMEPHOCTEMH, OTJIEeNbHbIE HU3y4aeMbIX B
00paboTKu U M3y4aeMbIX B HETOYHOCTH paMKaX OCHOBHBIX
odopmtenns paMkax 0a30BBIX npu XUMHUYECKHUX
Pe3yJIbTaTOB XUMHUYECKHUX (hOpMYIHPOBKE | JUCHIUILINH
paboTHI, JIUCUUIUINH yCIIOBUI
HopMbl Th OCYILIECTBIIEHUS

TaKuxX

MIPOIIECCOB
YMers: He ymeer ‘YMeer npoBOAUTh Ymeer ‘YMeeT BBINOJIHATD
MIPOBOIUTH OJTHO- H TIPOBOIUTH JIEMOHCTPATHBHBI
IIPOCTBIE JIBYXCTaJUIHBIN OJHO- U € OIIBITHI 110
XUMHYECKHE CHHTE3 TI0 IBYXCTAIUHHBI | XHMHH; OTHO- U
OIBITHI 110 npejJiaraeMom ¥ CHHTE3 10 JIBYXCTaAUHHBIN
npeaaraeMsl METOJMKE C npejularaeMon CHHTE3 IO




M METOJUKaM BBIXOIOM LIEJIEBOTO | METOJUKE C npeagaraeMoi
MIPOAYKTa MEHee BBIXOJIOM METOJHKE C
50% ot ICIECBOTO BBIXOZIOM
3asBJICHHOTO B MPOAYKTa LIEJIEBOTO
MCTOJINKE; aHAIN3 6onee 50% ot MPOJyKTa
MIOJTyICHHOTO 3asiBIICHHOTO; COTJIaCHO
BEIIIECTBA OAHUM U3 | HACHTU(UKAIM | 3asABICHHOMY B
CTaHJapTHBIX 0u METOJIUKE;
METOJIOB. HCCIeI0BaHue MIPOBOAUTH
Jomyckaer CBONCTB KOMILJIEKCHBIN
OTJICNIbHBIC ONIMOKU | TMOJTy4SHHBIX aHau3 u
pu opopMIICHUU BEILECTB U UCCleIOBaHue
MPOTOKOJIA MaTepHaoB. CBOWCTB
SKCIEPUMEHTa Ymeer TTOTyICHHBIX
0pOopMIIAT BEIICCTB U
pe3yIabTaTHI MaTepHAaJOB.
SKCIEpUMEHTa | YMeer
¢ HEOOIBITIM 0pOopMIIATH
KOJIMYECTBOM pe3yIbTaTHI
3aMe4aHui JKCIIEPUMEHTA B
COOTBETCTBUU C
3a5BJICHHBIMHU
TpeOGOBaHUSIMU
Bnagners: He Bnaneer Bnaneer 6a3oBeiMu | Bnaneer Bnagneer
0a30BBIMH HaBbIKaMH CUHTC3a, HaBbIKaMH HaBbIKaMH
HaBBIKAMU UACHTU(PHUKAINN 1 CHHTE3a, CHHTE3a,
TIPOBEICHUS W3YUYCHISI CBOMCTB AACHTUGUKAIN | UACHTU(DUKAIINA
XUMHYECKOTO HECIIOKHBIX 1 ¥ U3YYCHUS 1 M3y4YCHHUS
SKCIEPUMEHT BCIIIECTB CBOWCTB CBOWCTB BEI[ECTB
an OTIENBHBIX ¥ MaTepHaJoB,
odopmieHns KJIacCOB MIPaBHILHOTO
ero BEIIIECTB MIPOTOKOJIUPOBAHU
pe3yJIbTaTOB (marepuanos), s OIIBITOB
MPaBUILHOIO
HPOTOKOJIUPOBA
HUs OIIBITOB

Kpurepussmu oneHuBaHMs SIBISIOTCS Oajuibl, KOTOPBIE BBICTABIISIOTCS IPENOJABaTEIEeM 3a BHIbBI
JesITeIbHOCTH (OLICHOYHBIE CPEICTBA) MO HTOraM HM3Y4EHHUs MOAYJeH IUCUMIUIMHBI, MEPEYUCICHHBIX B
pEUTHHT-TJIaHe JAUCHUIUIMHBL, Ui 3K3aMEHa: TEeKYIIWH KOHTpoilb — MakcumyMm 40 0amioB; pyOexHBIN
KOHTPOJIb — MakcuMyM 30 0ayIoB, OOMIPUTEIbHBIE OauThl — MakcuMyM 10.

[kasb! OLleHHBaHUS IJ1s1 9K3aMEHa!

oT 45 10 59 GaIoB — «yJOBIETBOPUTEIHHOY;

ot 60 10 79 GalIoB — «XOPOIIOY;

ot 80 6ayIoB — «OTIIMYHOY.

4.2. TunoBble KOHTPOJIbHBIE 32/1aHUS WJIM HHbIe MaTepHabl, He00X0AMMBbIe [JIs1 OLleHHBAHUS
pe3yJIbTaTOB 00y4YeHHs M0 JUCHHUIINHE, COOTHECEHHBIX € YCTAHOBJIEHHBIMH B
o0pa3oBaTe/IbHOI MPoOrpaMMe HHAUKATOPAMH J0CTH:KeHUs KomneTeHnuii. MeToauyeckue
MaTepHaJbl, ONpeAe/sonye NPpoueaypbl OLCeHHBAHUSA Pe3yJIbTATOB 00y4eHHs 110

AUCIHUIIIIMHE
Kon 1 HaumeHOBaHUE HHAMKATOpA Pe3ynbraTel 00yueHns 10 JUCIUIIINHE OneHouHbIe CpeacTBa
JIOCTH)KEHUS] KOMIETEHIIUH
OIIK-1.1. CucremMaTH3upyeT M aHaIM3UpyeT | 3HaTh: TEOPETHUECKHE OCHOBBI 0a30BBIX VYcrHbli
PE3yNIbTaThl XUMHIECKUX KCIIEPUMEHTOB, XUMHUYECKHX JUCLUIIINH WHIUBHyaIbHbIH /
HaOJIIOIEHUH, U3MEPEHNH, a TaKkKe YMeTh: pemaTh THIOBbIC YIeOHbIC 3a1auH PYIIOBON OTPOC,
PE3yJIbTATHI PACUETOB CBONCTB BEILECTB U 110 OCHOBHBIM (0230BBIM) XMMHUYECKHM TECTUPOBAHHE, 3aLIUTa
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MaTepuraioB

JUCIATUTHHAM
BrnageTs: HaBbIKamMu pabOTHI ¢ yaeOHOU
JUTEPATYPOH 10 OCHOBHBIM XMMHUYECKHM
JCIUIITHHAM

MPAaKTUYECKOI
paboThI, KOHTPOJIbHAS
paboTa, KOJUIOKBUYM,
TBOPYECKOE 331aHUE

OIIK-1.2. Ilpexnaraet HHTEPIPETALIUIO
Pe3yIbTaToOB COOCTBEHHBIX SKCIIEPUMEHTOB
PacUeTHO-TEOPETUYECKUX PaboT ¢
HCIIOJIB30BAaHUEM TEOPETHYECKHX OCHOB
TPaAWIOHHBIX U HOBBIX Pa3/ieioB XUMHUH

YMeTh: BBINOIHATL CTAHAAPTHBIE NEHCTBUS
(xaccuduKanys BEmecTB, COCTABICHUE
CXEM TPOIIECCOB, CHCTEMATH3AINs TaHHBIX 1
T.I.) C Y9€TOM OCHOBHBIX MOHITHH U OOIIHX
3aKOHOMEPHOCTEH, (HOPMYITUPYEMBIX B
paMkax 0a30BBIX XUMHUYCCKUX JAUCIUILTUH

YcTHbIl
WHIABUYaIbHBIN /
IpYIIIOBOH OIpoC,
TECTHPOBAHHE, 3aIUTa
MPaKTUYECKOMN
paboThI, KOHTPOJIbHAS
paboTa, KOJUIOKBUYM

OIIK-1.3. ®opmynupyeT 3aKIIOUEHUS U
BBIBOJIBI 110 PE3yJIbTaTaM aHaJIu3a
JIMTEPATYPHBIX JaHHBIX, COOCTBEHHBIX
9KCIEPUMEHTAIILHBIX M PACUETHO-
TEOPETUYECKUX PabOT XUMHYECKOH
HalpaBJICHHOCTH

YMeTh: BHIIOJHATH CTAHAAPTHBIC IEUCTBUS
(xyaccuguKanus BEIecTB, COCTaBICHNE
CX€eM MPOLIECCOB, CUCTEMATU3AIUs TaHHBIX U
T.II.) C Y4E€TOM OCHOBHBIX MOHSTHH U OOLIUX
3aKOHOMEPHOCTEH, (hOpMyITHPYEMBIX B
paMKax 0a30BBIX XUMHUYECKUX AUCIUTLTHH

Vel
WHJIUBHUyaIbHBIH /
IPYIIIOBOH OIPOC,
TEeCTUPOBAHUE, 3alUTa
MIPaKTUYECKON
paboTHI, KOHTPOJIbHAS
paboTa, KOJUNIOKBHYM,
TBOPUYECKOE 3aJaHHUE

OIIK-2.1. PaboTtaeT ¢ XUMHYECKUMHU
BEILIECTBAMH C COOJIIOZICHUEM HOPM TEXHHUKH
0€30IacHOCTH

3HaTh: CTAaHAAPTHBIC METO/BI TTOTyYCHHUS,
HUICHTU(HUKAIINN ¥ UCCIICIOBAHUS CBOWCTB
BEILIECTB M MaTepUalloB, IpaBmia 00paboTKU
1 0(OpMIICHHS PE3yJIbTaTOB pabOThI, HOPMBI
Tb

YcTHbIl
WHIWBUIYaIbHBIN /
IPYIIIOBOH OIPOC,
3alIUTa MPAKTUIECKON
paboThHI

OIIK-2.2. TIpoBOAUT CHHTE3 BEIIECTB U
MaTepHajIoB pa3HOM NPUPOBI C
HCIIOJIB30BaHHEM UMEIOLIUXCS METOIUK

3HaTh: CTaHAAPTHBIE METOBI TOTyYCHHUS,
UIeHTU(HUKALMK U UCCIIEIOBaHHS CBOMCTB
BEILIECTB M MaTepUalioB, IpaBmia 00paboTKU
1 0(OpMIICHHS PE3yJIbTaTOB pabOThI, HOPMBI
Tb

YMeTh: MPOBOTUTH MPOCTHIC XUMUIECKHE
OTIBITHI IO TIPeJTaraéMbIM METOIHKAM
Bragers 6a30BBIMU HaBBIKAMH TIPOBEICHUS
XUMHYECKOTO 3KCIIEPUMEHTa U 0(YOPMIICHUS
€ro pe3yJIbTaToB

YcrHbli
HHIUBUIYaTbHBIN /
CpYIIIOBON OMpOC,
3alIUTa MPAKTUIECKON
paboThI

OIIK-2.3. [IpoBoauT CTaHAAPTHBIC OTIEPALIUU
JUTSL OTIPEICIICHUS] XUMHYESCKOTO U (pa3oBoro
COCTaBa BEIECTB M MaTEPHAJIOB Ha UX
OCHOBE

3HAaTh: CTAaHAAPTHBIC METO/BI ITOTyYCHHS,
WIeHTU(HUKALMK U UCCIIEIOBaHHS CBOMCTB
BEILIECTB M MaTepUalioB, IIpaBmia 00paboTKU
1 0(OpMIICHHS PE3yJIbTATOB pabOThI, HOPMBI
Tb

YMeTh: MPOBOIUTH MIPOCTHIE XUMUIECKHE
OTIBITHI 110 MpEJIaraeéMbIM METOAMKAM

YcrHbIi
HHIUBUIYaTbHBIN /
CpYIIOBOH OMIPOC,
3alIUTa MPAKTUIECKOMN
paboTsI

OIIK-2.4. TIpoBOOMT HCCICTOBAHUS CBOHCTB
BEILIECTB ¥ MATEPUAIIOB C UCIIOJIb30BAHUEM
CepHUIfHOTO HAYYHOTO 000PYIOBAHHS

3HaTh: CTAaH/APTHHIE METO/IBI TTIOJTyICHUS,
UIeHTU(HUKALUY U UCCIIEIOBAHHS CBOHCTB
BEIIIECTB M MaTepUalioB, IIpaBHiIa 00paboTKH
1 0(OpPMIIEHHS PE3yIbTATOB pabOThI, HOPMBI
Th

VYcrHbIi
WHJIUBHTyaJIbHBIH /
rpyHIIOBOH OIpoc,
3aIINTa IPaKTHIECKON
paboTsl

Yemmuwuin unoueuodyanvusiit onpoc

YCTHBIA OIPOC MPOBOJIUTCA IOCIIE W3YUEHHUs] HOBOM TeMbl C IIeNIbI0 BBISICHEHUSI Hamboiee
CJIOHBIX BOIIPOCOB, CTETIEHN YCBOEHUSI HH(GOPMAIUU CTYACHTOM.

Kpurepun n MmeToauka OLleHUBAHMUS:

- 1 Oann BbICTAaBISETCA CTYAEHTY, €CIM TOYHO HCHOJb3YyeTCs CIEeNUaTn3upOBaHHAS
TEPMUHOJIOTHS, TIOKAa3aHO YBEPEHHOE BJIaJIeHHe HOPMAaTUBHON 0a30M;

- 0 OamioB BBICTaBISETCS CTYJEHTY, HET OOIIEro MOHMMAaHMS BOMNPOCA, HMMEIOTCS
3aTpyJHEHUs UK JOMYIIEHbI OINOKY B ONpEeAeIEHUH MMOHATH, UCIIOJIb30BAHUN TEPMUHOJIOTHH.,




3awuma npakmuueckoi paoomaol

3amuTa mpakTH4YecKoi paboThl MPOBOAUTCS Hocie oopmiieHus: 1a00paTOPHOTo KypHala ¢
IIEJIbIO CTETICHN YCBOSHUSI MH(POPMAITUU CTYACHTOM, BIIAJICHIEM METOIUKON YKCIIEPUMEHTA.

Kputepuu u meToauka olleHUBaHHUS:

- 1 Oamn BbICTaBIsAETCA CTYIEHTY, €CIIM TOYHO HCIOJB3YETCs CIEeHUaIU3upPOBaHHAs
TEPMHUHOJIOTHS, MOKAa3aHO YBEPEHHOE BJaJICHUE HOPMATUBHOU 0a30ii;

- 0 OamioB BBICTABISIETCS CTYACHTY, HET OOILIEro MOHMMAaHUS BOMPOCA, HMEIOTCS
3aTPYAHEHUS WM JOMYILIEHBI OIUOKHU B ONPEEICHUH MOHSITHH, UCTIOIb30BaHUHN TEPMUHOJIOTHH.

Tecmuposanue

TecToBble 3axanus no AucuunIute «KHeoprannyeckass XumMus»
Xumus Hemera/uioB. Moayas 1 (1 cemectp)

Tema: «Bomopona. Kuciopon. Ilepokcun Bogopoaa»
1. VkaxuTe COeMHEHNS BOIOPO/Ia C KOBAJICHTHOH MOJISIPHON CBS3BIO.

a)H,O 06)H,S B) HCI r) CaH,
2. C BBIIETICHUEM BOJIOPOJIa IPU KOMHATHOM TeMIIepaType ¢ BOJON pearupyroT METalIbl
a) Na 0) Ca B) Zn r) Al

3. Jnsg ouucTku Bomopona oT mpumecd SO, MOXHO HCHONB30BATH CIEMYIOIINME BEIIECTBA WIH CMECH
BEIIECTB

a) KMNO#H,S0;,  6) HsS04 om. B)H,0 1) NaOH
4. B cBoux COCONHCHUAX KI/ICJ'IOpOZ[ HpOHBJ’ISIeT CTCIICHU OKHUCJICHUA
a)-1  6)2 B).4 0+6  m)+l

5. Haubornee nOHHBIN XapakTep XUMUYECKOW CBSI3U UMEET
a) 0O, 6) H,0O, B) P205 F) Cao
6. s nomy4enus Kuciaopoza B 1a00paTopuu 0OBIYHO MCIIONB3YIOT
a) KMnO,— 6) KNO B) MNnO,— 1) HQO— 1) KCIO
7. Hanumurte ypaBHEHUE peakUUH, MPOTEKAIOIIEH NpH pa3iokeHUH KanuiHoi cenutpsl. Ilomcuuraiite
CyMMY K03()()HMIIMEHTOB B IPAaBOW YaCTH ypaBHEHUSI:

a)7 0)5 B) 3 r)2
8. Crpoenne monexynsl H,0,
a) TMHEHoe  0) YIJIOBOE TIOCKOE B) YIIIOBOE€ IIPOCTPAHCTBEHHOE

9. CocTaB 030HHJIOB OTBEYACT (POpPMYIIe
a)MOZ 6) M03 B) M202 F) MH02
10. 3akonunte ypaBHeHue peakuu. [loacunraiite cymmy ko3 GHUINEHTOB B IIPaBOi YaCTH ypaBHEHUS:
PbS + H202—>

a)5s 0)4 B) 7 r)9

TecToBble 3a1anus no AucnuiuinHe «Heoprannveckasi XuMus»
Xumust metaioB. Moayas 3 (2 cemectp)

1. 3J’ICKTpOHHa${ KOH(bHpraHHH aToOMa KaJiiusd B OCHOBHOM COCTOSIHUU:

a)...3p%3d" 6)..3p"s" B)...3d"%4s° 1)...3d"
2. C KaKMMH{ W3 HWKEYKa3aHHBIX BEHIECTB OyJeT pearnpoBaTh METAUTUUECKUI aTFOMUHUA NP OOBIYHBIX
yCIIOBUSX?

a). H,O  6). NaOH,, B). HCI r) NH,C1
3. Merojpl, KOTOPBIE MOKHO IIPUMEHUTH 17151 TosryueHust BaO,:
a)Ba+0;, — B) BaCO3 — 6) BaO + KCIO; — r) BaCl, + H,O,—
4, Kaxkas COJIb CHUJIBHEC noABEPracTca ruaposniy, cClin
K,(Be(OH),=Be**+20H)=3*107, K,(A1(OH)3=A1**+30H)=1+ 10",

Ky(HA10,)=4*10"
a) BeC12 6) CaC12 B) A1C13 I‘). NaA102
5. Kakune xaTtuoHbI U3 1-r (0] CTOJ'I6LIa Jal0T MaJIOPpACTBOPUMBIC COCANHCHHSA C BCIICCTBAMU U3 2-r0 CTOJ'I6I.[3.?
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a) Na* 1. H;PO,

0) Li" 2.Na,CO3
B) Sr*' 3. KNO;
r) Mg* 4. K[Sb(OH)s]
6. BriOpath ans coenmuHenunit 1-ro crondma ¢popmyity U3 2-ro crondna
7.  a) IOJIOMHUT 1.BeO
0) MupaOuIUT 2. MgCO3*CaCO;
B) “ciankas 3emis’ 3. MgO
I') JOKEeHas MarHe3us 4, Na,SO,*10H,0
1) KapOopyH. 5. MgSQO4*6H,0
6.CaO
7. A1,03
8. Peaxiiuu, UCIOMB3YIOIIMECS TSI MOMYICHUS HUTPUAA OCPHILTHS.
a) Be +N, —> B) Be + NH; —>
6) BeCO3+N, —> r) BeO+NO, —>

9. [lns pa3neneHus THAPOOKCHIIOB aTFOMUHUS ¥ MATHHSA CJIETyeT BOCIIONB30BATHCS:
a)NaOH ©6)H,O B)NH4C1 1) (NH4).CO;

10. Cymma k03 PUIMIEHTOB B JIEBOW YacTH ypaBHEHI:I IMOyIeHUs KapOOHaTa MarHus U3 ero XJIOpH/Ia:

a)5 0).3 B)4 r)2 )6

Kputepun ounenku (B 6anaaax):
ITo 0,3 Gamra 3a KaXIblil MPaBUIILHBIA OTBET.
- 3 Oanna (MaKCMMyM) BBICTABIISIETCSI CTYJICHTY, €CITU JaHbI IPaBUJIbHBIE OTBETHI Ha 10 BOIPOCOB;

- 0 6ammoB (MUHUMYM) BBICTABIISIETCS CTYICHTY, €CJIA HET MPABUIILHOTO OTBETA HU HA OJIUH BOTIPOC.

3adanus 0na KOHMPOAbHLIX padom

Xumust HemetawioB. Moayab 2 (Cemectp 1)
BAPUAHT 1

1. JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY XJIOPUCTOTO BOJOPOJIA U THAPA3HHA.
2. Metoapl noJIly4eHHUsI, CTPOCHUE U CBOMCTBA CEPHON KUCIOTBHIL.
3. CrpoeHue, METOIbI TIOMYUYSHHS U CBOMCTBA OKcHIa a3oTa (+3).
4. MOXHO JTU JUTsl TIOJTyYeHHsI CEPOBOAOPO/Ia MCIIONB30BaTh B3aMMOJICHCTBHE CYIL(UI0B
a) ¢ a30THOM KHCJIOTOH, 0) ¢ yKCcycHOH kucinoroi? OTBeT 0O6oCHYyiTe.
5.I1ouemy xJtopHast KUCIOTA SBISETCS CHILHOW KUCIOTON, HO CIIA0BIM OKHCIUTENeM?
6. 3akoHYHTE ypaBHEHUs W NOAOepHUTEe KOIPPHUIIMEHTHI METOIOM MTOTypeaKInit
|2 + C|2 + KOH=
NHQOH + KgSgOg +H20=

Xumus metamnos. Moayas 3 (Cemectp 2)
BAPUAHT 1

1.MeTo/bI OTyYeHUS U CBOMCTBA THIIPOKCUIIOB HATPHUS U KAJIBIIUS.

2. Yo 0o0Iero u pa3iMyHOr0 B XMMAYECKOM MOBEICHUH OSPHUILIHS, aIFOMUHUS U 0JIOBA?

3. Yto Takoe «KeCTKOCTh» BobI? Kakue BUbI )keCTKOCTH BbI 3HaeTe U KaKue METObI YIaJICHUS
YKECTKOCTH BOJIBI CYIICCTBYIOT?

4. Ocy1ecTBUTE CieIyrolIre MpeBpalleHus, HA30BUTE BEIECTBA U YKAKUTE UX OKPACKY U METOIbI
MOJTyYEHUS

B) V- VC|2 — VOCIZ — N32V40g — HVO3

B) Cr— [CI'(CH;;COO)Q* 2H20]2—> CI'2(SO4)3 - K3[Cr(OH)6] — K,CrO, —>K2Cf05

5. Mcnosp3yst BETUYHHBI CTAaHAAPTHBIX 3JIEKTPOIHBIX TOTCHIIMAIOB, 000CHYWTE HOYeMY IpH
B3aMMOJICUCTBHH C BOJOW XJIOpHI0B BaHamus (+3 ) u (+2) 006pasyroTcs pa3Hble IPOAYKTHI PEaKIIHH.
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Xumus MmetaaioB. MoayJs 4 (Cemectp 2)
BAPUAHT 1

1. Kakumu BemecTBaMH ClielyeT BOCIOIB30BaThHCA AJIS IEPEBEICHNUS B pactBop okcuaa meau (+1)?
2. Uto oOimiero u pasinyHOro B CBOMCTBax QeppatoB (+6), mMaHranatoB (+6) u kymparoB (+3)? OtBer
COTIPOBOX/IATE COOTBETCTBYIOIINMH YPABHEHUSAMU PEAKITHIA?
3. Hamummre ¢opmyny xmopuaa rekcaammuukoOanbTa (+3). Omnpemenute KOOPAWHALKMOHHOE YHCIIO
KoMImiekcooOpo3aBarens, Benmmunabl JCKII 1 MarHuTHOrO MOMEHTa B MarHMTOHaxXx Oopa. BHemne- wimu
BHYTPHOPOUTATHHBIM OyIE€T KOMILIEKC, ITOYeMY?
4. Kakoe BelecTBO HAa3bIBAIOT «IIABKUI Oeblil mpenumuTar? YKaKuTe yCIoBus ero nonydeHus. KakoBo
CTpOEHHE ITOTO BeulecTBa?
5. [lpuBennte ypaBHEHHS PEAKIIHiA IS CIETYIOMINX MTPEBPAIICHUN:

A) MnSO, — MnO, B) MnSO,— K;MnO,

Bb) MnSO, — HMnO, I') MnSO, — Mn(CH3COO);

Kpurtepun oueHuBanusi py0e;kHOil KOHTPOJIbHOU padoThI

-15-12 GannoB BbICTaBIAETCS CTYACHTY, eciu padoTa BeinosiHeHa Ha 80-100 % ot mpeanaraemoro oobema u
W3I0)KEHAa TPAMOTHBIM SI3bIKOM B  ONPENEICHHOM JIOTHYECKOM IOCIEeN0BAaTENIbHOCTH C  TOYHBIM
WCTIOJIb30BaHUEM CIICIUATU3UPOBAHHON TEPMHUHOJIOTHH; IOKa3aHO YBEPEHHOE BJaJcHHE HOPMAaTHUBHOMN
0a30H, MPaBWIBHO PELICHBI BCE pacUeTHBIC 331a4K, HAMCAHBI YPABHCHUS PEaKIIHii-

- 11-9 GannoB BBICTABIAETCS CTYAEHTY, €Cl paboTa BhIMoHEHa B 00beme 60-79% oT mpennaraemMoro
o0bema,

HO UMEET OJMH U3 HEIOCTATKOB!
B paboTe JOMYIIEHBI OUH-ABA HEI0UEeTa IPU OCBEILICHUH OCHOBHOT'O COAEP)KaHHs OTBETA;

HET OIpEeETIeHHOH JIOrM4ecKol IOCIe0BaTeNbHOCTH, HETOYHO WCIOIb3yeTCs CIELHaTu3upOoBaHHAs
TEPMUHOJIOT S, IOIyIIeHa HETOYHOCTh B pacdeTe 3aJaud WM HeBEpHO NoAo0paHbl KO3 PULUEHTH B OJHOM
U3 YPAaBHEHUH peakUuu.

- 6-8 OansoB BBHICTABIAETCS CTYIEHTY, €CJIM pabdoTa BBHIIOJIHEHA HEMOJIHO B o0beMe 45-59%, He moka3aHo
o0I11ee MOHUMaHUE BOIMPOCA, MMENWCh 3aTPyIHEHHs WM JOMYNICHB ONIMOKWA B OMpENeNeHUM TOHSITHH,
UCTIOJIb30BaHUM  TEPMHHOJIOTHH, TIPH 3HAHUM TEOPETUYECKOTO MaTepHhana BbISBICHA HEMOJIHAs
c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHHMH M HaBBIKOB PEIICHHUS XMMHUYECKUX 3a]ad WM YMEHHS MOAOHpaTh
K03(pPULIMEHTHl B YpaBHEHUSAX XUMUYECKHUX PEAKLIUH.

Konnoxeuym

Bomnpocs! k kostokBuymMam 1 cemectpa
XumMHs HEMETAIOB

KonnoxkBuym Nel
«I"aJIoreHbI M UX COeAUHEHN S

1. DnexkTpoHHOE CTpPOEHHWE aTOMOB TaJlOTEHOB, M3MEHEHHE KOBAJEHTHBIX paJNyCOB, IMOTEHIINAIOB
MOHU3aLlMH, CPOJACTBA K AEKTPOHY, SHEPTUU IMApPATALlUU UOHOB.

2. X¥Mu4ecKasi CBS3b B IPOCTHIX BELIECTBAX, M3MEHEHHE ITapaMeTPOB CBA3H ( SHEprus,

JUTMHA, TIONMSAPU3YyEeMOCTh, TEIUIOTa HCmapeHus). PacTBOpHMOCTh B Pa3lWYHBIX PACTBOPHUTEISAX.
T'oMonuTHYECKUI U TeTEPOIUTUYECKUI ITyTH pa3pbiBa CBSI3U B MOJIEKYJIAX rajloreHoB. [Iporekanue peakuuit
C Y4aCTHEM TaJIOTEHOB M0 PAJUKATBHOMY MEXAHU3MY; HHUIIMMPOBAHHUE TE€TEPOIMTUUECKOTO pa3pbiBa CBI3U
raJIOr€H-TaJ0reH; PEaKIUK JUCTIPOIIOPLIMOHUPOBAHMS.

3. I3MeHeHne OKHCIHUTENbHON aKTUBHOCTH, B3aWMOJEHCTBHE C BOIOPOJIOM, cepoi, (hocdopom, BOAOM.
JucnponopuroHMpOBaHUE B BOJHBIX PAacTBOPAX, YCIOBHS CMEIICHHSA PaBHOBecHUs. BrITeCHEHHE raloreHoB
JIpYT IpyTOM U3 COETUHEHMH.

4. Mertoapl TIONyYEHHUS] TAJIOT€HOB B MPOMBIIUIEHHOCTH W B Jaboparopuu. lcmomp3oBaHue WX TpHU
XUMUYECKOM CUHTE3E.

5. Husmme cTemneHn OKUCIICHUS TalOreHoB. [ anoreHoBogopoabl. [ 'anoreHuipl MeTanaoB 1 HEMETAJIOB.
MeXMONeKyIIsIpHOE B3aMMOJICHCTBHE B TaJIOTEHOBOJOPOAAX, (PU3MUYECKHE CBOIMCTBA raJOre€HOBOJOPOAHBIX
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kucinoT. Cuiia ¥ OKUCIUTEbHO-BOCCTAHOBUTEIbHAS CHOCOOHOCTh KHCIOT. [Ipoliecchl aBTOMPOTONH3A.
MeToap! MoTy4YeHus TATOTeHOBOIOPOIOB.

6. CrpoeHue KHUCIOPOAHBIX coeauHeHudd ranoreHoB.Okcuabl. [lomyuenue.  OKUCIHTENBHO-
BOCCTAaHOBUTEIbHBIC CBOHCTBA. [Iporiecchl MUCIIPONOPIIMOHUPOBAHYS B BOJHBIX pacTBopax. KuciopoaHbie
KHCJIOTHI TAJIOTEHOB: KUCJIOTHO-OCHOBHBIE I OKUCIIUTEIHHO —BOCCTaHOBH-TEIILHBIE CBOWCTBA,
3aBHCUMOCTh OKHCIIUTEILHO-BOCCTAHOBHUTENLHBIX TOTeHIHaNoB oT pH. Jlnarpammer dpocTa Juist raloreHOB
B BOJIHBIX pacTBOpax (auarpaMmel nE - CTEIIEHb OKUCIICHHS).

7. Conocraserue coicts kuciot B psgy HCIO-HCIO, 1 ipon3BOAHBIX pa3HbIX raJoreHoB (KHCIOTHBIC
CBOWCTBA, TEPMOJIMHAMHYECKAsI U KHHETHYECKAsI YCTOMYMBOCTD). BTOpHYHAs TEpHOINIHOCTS.

8. MekrajulousiHbIe COCIUHCHHS: COCTaB M CTpoeHue. [Iporecchl aBTOMOHW3AllMU, KATUOHHBIC U
aHuoHHbie (opmbl. [OMO - © TeTEpOATOMHBIC TOJUTAJIOTCHHUI-UOHBL. XUMHUYECKHAE CBOMCTBa
MEKTaJUTOMTHBIX COC/IMHCHHH, OKHUCITUTEIIbHO-BOCCTAHOBUTEIIHHEIC CBOWCTBA, MPOIIECCHI
JIUCTIPOTIOPIIMOHUPOBAHYSI U THIPOJIH3A.

9. KauecTBeHHBIC peakIMK Ha TaJIOTeHBI (IKCTPaKIUs, 00pa3oBaHUE COSAMHCHUI BKIIIOUEHUs ). Peakiuu
Ha TaJOTeHUA-WOHBI (ocaxaeHne wmanopacTBopuMmbix comeit Ag(l) m Pb(Il)). Xummudeckune cBoicTBa
TaJlOTeHOB.

KosutokBuym Ne 2
« Cepa, cejieH, TeJIyp U HX COeIMHEH U
1. [TonoxxeHne B MEPUOAMIECCKON cUCTeME. DIEKTPOHHBIE KOHQUTYpaAIlMi BHEITHUX W MPEIBHEITHUX
000J109eK aTOMOM XaJIbKOT'eHOB. M3MeHeHue pa3MepoB aTOMOB U HOHOB B rpymrie. [loTeHansl HoHU3auy.
DIeKTpoOoTpULATENbHOCTh. DOPMBI CyllIeCTBOBAHMS B IPpUPOJIE. PacipocTpaHEHHOCTh U M30TOMHBINA COCTAB.

2. Kpucrammuieckoe CTpOeHHE MPOCTHIX BEIIeCTB. TeHAEHIHMS K 00pa3oBaHUI0 MHOT'OATOMHBIX H
MOJIMMEPHBIX TOMOATOMHBIX MOJIeKyJd. [Ipomecchl, MpoTeKarole MpH IUIaBICHUH JIIEMEHTOB M IIPH
HCIAapEHUN UX U3 paciuiaBa. XUMHUUYECKHE CBOWCTBA.

3. CoenuHeHUST C BOJOPOAOM, OCOOEHHOCTH CEpBI (momucynbdaner). YMeEHBIICHHE
TEPMOJIMHAMUYECKOH ycToiunBocTH. CpaBHEHHE CBOWCTB OC3KHCIOPOAHBIX KUCIOT XaJbKOTEHOB B BOJHBIX
pacTBopax.

4. XanpkoreHunsl odneMeHToB. CynbGunapl: HOHHBIE CyJIbQUIBL, CYIb(UABI HEMETAJIOB,
HecTexuomerpudeckue cyinbpuasl. Jnucyabuast, noaucyabQuisl. CeneHuIbl, TEIUTYPUIbI, HECTEXUOMETPHSI
XaITbKOTEHH/IOB.

5. TI'anorenuner S, Se, Te. M3omepusi, cTpoeHHe MONEKYJ, CBOHCTBAa. KOMIUIEKCHBIE XJIOPUIBI.
JuxnopcyibdaHsl.

[Monuatomusie katuousl ((S71), (S7Br), (Sesl)). Coenunenus cepbl ¢ HOIOM.

6 .Oxcoranorenunasl. Tuonnnxnopua. CyabQypruiaxiopui.

7. Oxcunpl. Husmme oxcuppl. Iukmmueckne Monookcuabl (SO) m muokcupsr (S,0,S,0,, SO).
Monookcuasl Se, Te, Po.

8. Muokcuapl. CtpoeHue moiiekyn. M3meneHue (U3NMUECKUX U XUMHYECKHX CBOMCTB. PaBHOBecue
Py PAacTBOPEHHWH MAHMOKCHIOB B Bojae. l3meHenume xumuueckux H (HU3MUECKHX CBOUCTB. IIpomecch
KatanuTudeckoro okucieHus: SO, (reTeporeHHbId 1 TOMOT€HHBIN KaTanus).

9. Tpuokcunapl. M3meHnenune ycrolunBoctd B paxy. [lommmopdusm. BzammopelicTBue ¢ BOJIOM.
W3MeHeHne XUMHYECKUX U (PU3UIECKUX CBOHCTB..

10. Kucnopozausie KHCJIOTBI XaJbKOT€HOB. V3MeHeHHe KUCIOTHO-OCHOBHBIX M OKHCIHMTEIIBHO-
BOCCTaHOBHUTEJIBHBIX CBOMCTB COEINHEHHH B PSIY H,S03-H,Se03-H,TeOs-PoO(OH),.

11. OcobeHHOCTH KHCIOT cepbl (cymectBoBaHue truocepHoin (H,S,03), mepokcomoHOCepHO
(H2SOs), mepoxcomucepnoii (H,S,0g), autnonoBo#t (H,S,0¢), momutnonoBbix (H,Spi20g), AucepHHUCTOI
(H,S;05) u autronuctoii (H,S;04) kucinot. CBOWCTBA M CTPOCHUE YKA3aHHBIX KHCIIOT.

12. V3MeHeHHe KUCIOTHO-OCHOBHBIX M OKHCIIUTENFHO-BOCCTAHOBUTENBHBIX CBOMCTB B pany HpSO,-
H,Se04-HgTeOs. Ilomyuenune. CTpoeHue MOJIEKyJ, CpaBHEHHE CHIIBI KUCJIOT. PaBHOBecne B 0Oe3BOIHOMN
H,S0,. Conu kucaoT, MOIy4YeHUE, CBOUCTRA.

Konnoxksuym Ne 3
Tema «A30T 1 ero coeAHHEHU
1. Tlomoxenue aszora B mepuoamdeckon cucreme. CTpOEHHE DIIEKTPOHHOW OOOJIOYKH aToma.
Bo3MorkHBIE cTeneHn OKHUCIIeHus1. BaleHTHBIE COCTOSHUS aToMa a30Ta. | Ikl THOPHUIN3AIINH.
PacnipoctpanenHoCTh B 3eMHOI Kope. MuHepansl. Mosekyna N, , DIIEKTPOHHOE CTpOeHuE (110
MeroaaMm BC u MO). IIpounocTs cBsi3u. KpaTHOCTH CBsI3M. XUMHUECKasi akTHBHOCTE. B3anMoelicTBre azoTta
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¢ mpocTeiMH BemecTBamMu. Hutpumbl. Tumsl coemuHeHMil (KOBaJeHTHBIC, MOHHBIC, C METALTHICCKOM
cBs13610). Monekyna N, kak smran. HurporeHnaabHbIe KOMIUIEKCH. ATOMAapHBIHA a30T.

2. Bomoponubie coenuHenusi azora. AMmuak. [lomyuenuwe. CTpoeHHE MONEKYNBl. AMMHaK Kak
JUraH, AOHOpHAs cocoOHOCTh. [Iponecchl, mpoTekaroe Npu pacTBOPEHNH B BoJe. BoccTaHoBuTENbHBIE
cBorictBa. Oxmcimenne NH; (katanmutmueckoe W HekaramuTmdeckoe). Colmm aMMOHHUS, WX THIPOJIH3,
TepMUYECKask yCTOMYMBOCTb. JKUIKHUI aMMHaK KaK HEBOJHBIN pacTBOPUTEIIb.

3. 'mapasun NyH, .Jlonyuenue. CtpoeHue mMonekynbl. JJoHOpHBIC CBOKCTBA. PaBHOBECHS B BOJHBIX
pactBopax. OKHUCIUTENHHO - BOCCTAHOBUTEIBHEIE CBOHCTBA.

4. I'mppoxcunamud NH,OH. Ilonxyuenne. Ctpoenune mosexyisl. JloHopHBIE cBOiicTBa. PaBHOBECHS B
BOJIHBIX pacTBOpax. OKUCIUTENHHO —BOCCTAHOBUTENBHBIE CBOMCTBA.

5. AsortucroBogopoanas kuciora HNjz;. Cunres. Ctpoenue Monekyabl. OKHCIMTENBHO -
BOCCTAaHOBHUTENBbHBIE CBOICTBA. Conn - a3uasl. [IpuMmeHenue.

CpaBHEHME KHCIIOTHO — OCHOBHBIX M OKHCIIUTEIBHO —BOCCTAaHOBUTEIBHBIX CBOMCTB B psaxy NHj,
NH,, NH,OH, HNs.

6. Okcunel. 3akuchk azora N,O. Ilomyuenne. Ctpoenne mosiexynsl. CTeleHH OKHCIEHHUS aTOMOB
azora. Pu3nyecKkrue 1 XUMHUYECKHE CBOKUCTRA.

Mounookcun aszora NO. DnekTpoHHoe cTpoeHHe Mosekyisl (Mmeron MO). IlapamarneTusm
Mounekyibl. JJumepuzanusa. Oxucnenue NO. Kommnekcsl NO.

7. N,Oz.ITonyuenne. [Ipomecchl, mpoTeKaroue Mpu PaCTBOPEHUH B BOJE. dusnueckue U
XUMHUYECKNE CBOMCTRBA.

8. NO,. Ctpoenue Monekynsl. Jlumepusanus. [Ipoueccsl, mpoTekarolye Npu pacTBOPEHUH B BOJIE B
3aBUCUMOCTH OT TeMmmeparypbl. OKUCIUTEIBHO - BOCCTAHOBHUTENbHbIE CBOMCTBA. NO, Kak HEBOAHBIA
pactBoputens. N,O4 . Ctpoenue monekyibl. PaBHoBecne NoOy: 2 N,O. ABTononuzanust B KuIKOM  NOy.
Hcnonp3oBanue [ CHHTe3a OE3BOAHBIX HHUTPATOB MeTaUIOB.CpaBHEHHE KHCIOTHO-OCHOBHBIX U
OKHCIIUTEIBHO —BOCCTAHOBUTEIBHBIX CBOUCTB B Ay N,O - NyOs.

9 Kucnotsr azota. AzotHoBaTHucTas kuciora HoN,Os. [Tomyaenne. Crpoenue monexyibl. Conu.
Azotucras xkucnora HNO; [lonydyenune. Ctpoenne monekymsl. M3omepuzarus. JucnponoplinoHUPOBaHUE.
OKHCIINTEIBHO-BOCCTAHOBUTEIHLHBIE CBOICTBA. Comn = HUTPUTEL. KommiekcHbie COCIMHCHUS,

obpa3zoBannble murangoM NO, .

10. Azotnas kucnota HNO;. JIabopaTopHBIi M POMBIIITIEHHBIN crocoObl mony4yeHus. CTpoeHue
Moutekyibl. CBoiicTBa. OxuciauTenbubie cBoiictBa HNO;, 3aBucHMOCTh OT KOHIIEHTpanuu. KoMImiekcHbIE
coeaHEeHMs, oOpazoBanHble JuranaoM NOj. Hurpartel. Tepmuueckast ycroiunBocTh HUTpaToB.CpaBHEHHE
KHCIIOTHBIX U OKUCINUTENbHEIX cBoMCTB HNO, 1 HNOs.

KommoxkBuym Ne4
Tema «@Poc¢op U ero coeJUuHEHUs

1. Tlonoxenune ¢ochopa B Ileproguueckoit cucreme anmementoB Jl. M. Menneneea. CtpoeHue
aToMa, MPOSBISIEMbIC CTENICHU OKUCIICHUs, ajtoTponus Gochopa. CTpoeHHe MOJIEKYJ 0EI0ro, KpacCHOro U
gyepHoro docdopa. [lomydenue pochopa n3 npupoaHpIx MuHepanoB. Ouznueckre M XMMUYECKHE CBOHCTBA.
IIpumenenue.

2. INonyuenue coemuuenuii dochopa u crpoeHue Mojiekyi: dochuna, nupochuna, rajaoreHu0B,
Cyab(puI0B, OKCHAOB. THUIBI THOPUAN3ALUY B COSAUHEHUIX Qocdopa. Pusnyeckne 1 XUMUYECKHE CBOUCTBA
coerHeHMH Gocopa ¢ HeMeTauIaMHU.

3. Tlpwuunsl crabunusaiun hocdopa B KHCIOPOIOCOAEPIKAIUX COSTUHEHHUSX.

Crpoenne u cBoiictBa (ochopHBIX KHUCIOT: (ochopHOBaTUCTOH, (ocdopucTol, HochopHOH.
ComnocraBieHrne CBOMCTB OKCHAOB U KHchoT ¢ochopa. Opto-, meta — U nupodocHOopHbIE KHCIOTHI.
[onyyenne u cBoiictBa. Conu (QOCPOPHBIX KHCIOT - THAPOJIH3, YCTOHYMBOCTH B PA3NIMUHBIX CpPEAax
KaJIbIIUEBBIX U cepeOpsHbIX coieil. Tepmuueckas yctoWumBocTh (pocdatoB. IlepBrie mpencraBieHus o0
W30TI0JIU- U TETEPO- MOJTUCOSANHEHHUSX.

Bonpocsl k KOLTOKBUYMY Neb
«¥Yraepoa, KpeMHHi, 60p ¥ UX cOeTHHEHUS»

1. [Tonoxenue anementoB B Ilepuoanueckoit cucreme snementoB . 1. MenneneeBa. Y CTOWYUBOCTh
romorernei -23-2-. Jlnaronansaoe cxoncTso B u Si.
2. OcHOBHbIC TUIIBI THOpUAU3alK opOuTtanei B coeaunenusx C, B u Si (BOAOPOIHBIX, TajJOreH- U

KHCIOpo-conepkamux). CpaBHUTENbHAs XapakTepucTika coequaenuit C, B u Si (c npumepamn).
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3. Kucnopomusie coenuaeHus yriaepona.. Okuck yriaepoga CO - cTpoeHme, MONYYCHHE W CBOWCTBA,
KOOpJMHAIMS B KapOOHMJIAX, COCTAaB U CBOMCTBaA KapOOHMIOB. BoccranoBuTenbHbIe cBOicTBa CO.

4. Oxcup yraepona (+4), yronsHast kuciorta. [lonyuenue u cBoiictBa. Cosu yroNbHON KHUCIOTHI U WX
ycToiunBOCTh. CO/1a, METOMIBI OJYUCHHUS, CBONCTBA, IPUMECHEHHE

5. Jwumman. [lmanncToBogopoaHas KUCIIOTa, €€ TayToMepHbie (opMbl. DU3NYECKHEe W XUMHUYECKHE
CBOICTBa CHHWIIBHOW KHCITOTHL. [[naHuib1, moydeHre U CBOWCTBA MPOCTHIX U KOMITJIEKCHBIX IIHaHUIOB.

6 Ponan. PonanncroBonopoiHasi KUCIIOTa U €€ COJH.

7. Kpewmumii. [lomyuenue u cBoiicTaa.

8. Cunanpl. Cunokcanbl. CTpoeHHe, TTIOTy9IeHNE U CBOHCTBA.

9. OpTo0- U MeTaKpeMHEBBIE KUCTOTHI. [lomumepu3anus OpTOKPEMHEBOI KUCIOTHI, €OJIOBBIC» U «OKCO»
- MocTuku. CTpoeHHEe U THAPOJIN3 CHIIUKATOB.

10. Bop. [lomyuenne, cTpoerre aToMa U MOJIEKYJIbl 60pa. Ou3myueckre 1 XUMHUIECKre CBOWCTBA.

11. Bopaunsl. CTpoeHre U CBOHCTBa. A30THBIE COSAMHEHUS O0pa. ['anoreHup1 60pa U UX THIPOIH3.

12. bopHas KUCJIOTa, CTpOCHUE OOPHOUM KHIIOTHI, TOJYYCHHE U CBOMCTBA. Dupbl 00pHOM KucaoTel. Conun
6opHo# KucIoThL. CTpoeHHe U CBOKWCTBA OYpHI.

Bonpocskl K KOJJIOKBUYMaM 2 ceMecTpa
Xumusi METAII0B
KonnoxkBuym Ne 1
«Turan, nupkoHuii, ra¢guuii U ux coennHenusi. Banaauii, HHUOOMiA, TAHTAT U UX COeTMHEHUS»

1. OneMeHTbl NOArpynmnsl TuTaHa. CTpoeHHE IEKTPOHHBIX 000JI0YEK U CTENEHH OKUCIeHH. Pagnychl
aToMoB U HOHOB. [Ipobnema paznenenus Zr u Hf. [Ipupoansie coenHeHNs M MPUHIMITBI X TIEPEPaOOTKH.

2. CaoiicTBa TUTaHa, TUPKOHUS U radHusL. KoopArHAIMOHHbIE YHCiIa 3IEMEHTOB MOATPYIIEI TUTAHA.
3. Oxcuapl ¥ THAPOKCUIBI TUTaHa, TUPKOHUS U TadHus (+4). [Ipormecchl «omsmum» U «OKCOISIIUN
IIPH OCAKICHUH THAPOKCUIOB U3 PACTBOPOB.

4. Cocrosinue WOHOB THTaHa (+4) B BOIHBIX pacTBopax. CTpoeHHE M HMOHOOOMEHHBIE CBOMCTBA
THJIPOKCHJIOB.

5. IlepexucHble coequaenus Tutana (+4). CTpoeHue, noxyueHHe U CBOMCTBA.

6. Husmme cremeHW OKHCIEHUS 3JIEMEHTOB TMOATPYIBI TUTaHA, OOpa30BaHUE TPU HOJMIHOM
padUHUPOBAHUM U JPYTUE METOJbI MOJIyUSHHS. [BeTHOCTH M KOOpAMHAIMOHHBIA ToaM3ap Ti(1ID),

Huzmme raorenuasl Zr u Hf - ctpoerne coemuHeHwmid.

OO6pa3zoBaHue cBs3el MeTaII-METaLI.

1. OOmas xapakTepUCTHKA CTPOCHHUS aTOMOB BaHA/us, HUOOUS M TaHTajda ( U3MEHEHHUS MOTCHIIHAJIOB
WOHM3AINU (CTYIMEHYAThIX M CyMMapHOT0), OJIM30CTh PaJlycoOB aTOMOB HHOOWS W TaHTalla, M3MEHEHHUE
pa3Mepa 1 SJHepPTruu BAICHTHBIX OpOuTaleit).

8. [ony4yeHnue BaHanusi, HUOOHS, TaHTaJa B MPOMBIIUIEHHOCTH. DU3NUECKUE U XMMUYECKHE CBOMCTBA
HPOCTHIX BeulecTs. IlepeBo MeTaioB B pacTBoP.

9. Ocoboe nooXeHne BaHaAus — yCTOWIMBOCTD HU3IIUX CTEIIEHEH OKHCICHHUS B BUJE N30JIMPOBAHHBIX
KaTHOHOB (Y HHOOMS M TaHTaJIa - B BHJIE KJIACTEPOB).

10. I'unpatsr okcunoB M(V). Auarpamma coctosiHus Banaaus (V) B pacTBope. BimsiHue KOHIEHTpalluu
u pH Ha GopMmBI cyliecTBOBaHUS BaHAAHS B PACTBOPAX.

11. Oxcunpt M(V) - paznuyus B CTPOSHUH U PEaKLIMOHHONW CIOCOOHOCTH. [ anoreHupl BaHaaus, HUOOUS

W TaHTaJla - COCTaB, CTPOCHUE H YyCTOWIHBOCTh. AHHOHHBIE (PTOPOKOMILIEKCHI.

12.ITepokcocomnu, Tnoconu BaHaaus (V). bpousst MV Osz.Boccranosnenne Banaaus (V) B BOAHOM pacTBOpeE.
13. Coenunenust Banagusa (+4). Oxcupa, ruapokcuisl u cond. llomyuenue, usndeckne U XUMHUUYECKHE
CBOMCTBA.

14. Coenunenus Banaaus (+3). Oxcun, ruapokcuabl u coiu. [lonydenue, Qu3MUeCKUE M XUMHUYECKUE
CBOIICTBA.

15.Coenuuenust BaHaaus (+2). Okcun, THAPOKCHIB M coid. [lonydeHue, (U3MUECKUE W XUMHUYECKUE
CBOJICTBa

16. VM3MeHeHUe OKHCIUTEIbHO-BOCCTAHOBUTEIIFHBIX M KHCIOTHO-OCHOBHBIX cBOMCTB 1o psixy V(II)-V(I1)-
V(IV)-V(V). AHanu3 yCTOWYMBOCTH W PEAKIIMOHHOW CMOCOOHOCTH KOMIUTEKCHBIX coequnenuit V(I1)-
V(I1)-V(IV) na ocuose TITJI. Crabunuzanus V(I) u V(III) B KOMIUICKCHBIX COSTNHEHHSIX.
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KomnoxkBuym Ne 2
«JJeMeHTBI MOATPYNINbI XPOMA M UX COeTHHEHUSD)

1. CpaBHUTENbHAS XapaKTCPUCTUKA CTPOCHUS aTOMOB XpoMa, MOJHUOJicHa W BOJb(ppaMa (Xapakrep
W3MCHEHUS TOTCHIIMAJIOB WOHW3AllMU, PaJMyCOB aTOMOB, Pa3MEPOB M DHEPIrHH BAJICHTHBIX OpOUTAICH).
ITomydenue u cBoiicTBa XpoMa, MOINOIeHa U BOJIb(pama.
2. [MpuuvHbl, 00yCTaBIMBAONINE YCTOWYUBOCTh U30IMPOBAaHHBIX d3u dy COCTOSIHUIT y XpoMa U CBSI3H
M-M s MonmubneHa u Bosib(ppaMa B HUBMIUX CTCNCHAX OKHCIeHHS. CpaBHEHHE KHCIOTHO-OCHOBHBIX H
OKHCIINTETBHO-BOCCTAHOBUTEIBHBIX XapakTeprucTrk Cre'um Cr.

3. Baxneiimme coenuHeHust xpoma (+2): OKCHOBI, THIPOOKCHABI, comu. [lomydeHue u cBOiCTBa.
CXOJICTBO U pa3jiMuue B CTPOCHUH U cBolcTBax aneraroB xpoma (II), monmubaena (1) u Bombdpama (I1).

4. Baxmuetimme coenuHenus: xpoma (+3): OKCUIBL, THAPOOKCH B, conu. [lomydyeHnue u cBoiCTBA.

5. Kommekcurie coennaenus xpoma (I11). [lomyaenue, cBoiicTBa, nzomepusi.

6. KnacrepHsie npon3BoAHbIE MOIHOACHA H BoJIb(pama. CpaBHuUTENBHAS XapaKTepUCTUKA
coenunenuit M(VI1).

7. Okcuna B KUCIOTH Xpoma (+6). PaBHOBecHe moamMepH3aIiii XpOMOBOM KHUCJIOTHI B pacTBopax (Ha

IpUMepe CUCTEMbI XpOMAT - TUXPOMaT).

[Tonyuenue u cBOMCTBA XpOMATOB. JUXPOMATOB, XJIOPUCTOTO XPOMUJIA.

8. CpaBHeHHE W KHCIOTHO-OCHOBHBIE CBOWcCTBa "kucior" wMonubiaeHa u Bombdpama. U3o0- u
reTepONONINCOCAMHEHUS] — YCJIOBHsSL 00pa3oBaHUs, CTPOCHUE, CBOMcTBAa M mpuMeHeHue. OKHCIMTENIbHO-
BOCCTaHOBHUTEJIHHBIE CBOWCTBA , MOJIIMOIATOB ¥ BolbhpamaToB (VI).

9. Bpon3sl u cuHU. Y CitoBus 00pa3oBaHus U cBO¥cTBa THOCOoeH MonubaeHa (V1) u Bonbdpama (VI).
10. CpaBHHUTENTBHAS XapaKTEPUCTHKA ITEPOKCOCOSAMHEHNH XpoMa, MOTHOeHA U BOIb(pama.
[Tony4eHue W cTpoeHHE IEPOKCUIOB XpOMA .

KonnoxkBuym Ne 3
«MapraHneu, TexHelHid, peHUI U UX COeJUHEHMSI.)

1. OCHOBHBIC 3aKOHOMEPHOCTH HM3MEHCHHUS CBOMCTB B MOATPYIIE: aKTUBHOCTh METAJUIOB,
YCTOMYHMBOCTh BBICHINX CTENEHEH OKMCICHUS, YCTOWYMBOCTh HH3LIMX CTEMEHEH OKMCICHUS, KIIACTEpBL.
M3meHeHne KUCIoTHBIX cBoicTB B psigy Mn(ID) - Mn(VII).

2. [Tomydyenue u cBoiicTBa Mapranna, Texuenus u penus. [lpumenenne. Coenunenuss mapranmna (0):
KapOOHWIIEI.

3. IIpocteie u xommiekcHele coenuHenusi Mapranua (II). Ilomydenume wu cBoiictBa. CBoiicTBa
TETPadIPUIECKUX U OKTAIPUICCKUX KOMITJICKCOB.

4. [lomyuenne wu cBolicTBa. coemuHenmii Mapranma (III): ycroitumBocth, 3ddexr Ana-Temnepa,
CTpYKTypa mmuHenu Ha npumepe MnzO,. [lomyaenue u cBoiictBa coequnennii Mmaprania (I11).

5. Coenunenusi mapranmna (IV). Ctpoenme, moiydueHrne M CBOWCTBA. KOMIUIEKCHBIE COCTMHEHUS
Maprasia.

OKHCIUTETFHO-BOCCTAHOBUTENbHBIE ~ CBOMCTBA  COCAUHEHHMH  Maprafna: JIUCHPONOPIHOHUPOBAHHE,
3aBHCUMOCTbH BEJIMYUHBI 3JIeKTpoiHOro oteHnuana oT pH cpenpl.Coequnenns mapranmna ( VI). Ctpoenwue,
IIOJIy4EHHE U CBOMCTBA.

6.Coenunenust mapranmna (V). Ctpoenue, nonydeHune U CBOWCTBA.

7. OKHUCIUTEIbHO-BOCCTAHOBUTEJbHBIE CBOWCTBA COCAMHEHHH MapraHia: AIUCIPONOPLUOHUPOBAHUE,
3aBHCUMOCTD BEJIMYMHBI JIEKTPOIHOIO TOTeHInana ot pH cpenbr

8.M3meHeHne KUCIOTHBIX CBOMCTB B pigxy HMnO, - HTcO, - HReO,KoopaunaunuoHHble uncna B
KOMIUIEKCHBIX COSIMHCHHUAX MAPTaHIa, TEXHEIUs U PEHMUSL.

9 Coenunenust TexHeus 1 peHusd. [lomydenne, CBOHCTRA.

KosutokBuym Ne 4
«/Kene3o, K00AIbLT, HUKEJIb H UX COCTHHEHU

1. OO0mas xapakTepuCTHKa MOATPYNIbI kene3a. JKene3o, KOOAIbT, HUKEIh TOIYYeHHE U CBOWCTBA..
CnnaBbl Ha UX ocHOBe. UyryH, cTanb, UX IPOU3BOJCTBO.

2. Kopposust mMeTamios, BIUsHHE Ha Hee pasnuuHbIX (pakropoB. KaTonHble W aHOJHBIE MPOIECCHI.
Crioco0BI 3alIMTHI METAIJIOB OT KOppo3uu. KatoxHble 1 aHOHBIE TOKPHITHS.

3. CoenuHeHusl Kene3a C pa3IMYHBIMU CTEICHSMU OKHUCIeHUs. Paziauune ycTOMYHMBOCTH BBICIIUX
CTeTeHel OKUCIICHIMS IS JKele3a, KoOanbTa u HuKelns. Biusaue pH cpemsr.
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4, [IpocTeie coequHeHns xeie3a, kodanpra, Hukenss M (II) : okcuapl, ruapoKcuasl, conu. [lonyduenue u
cBoiicTBa. ['uapoau3 comnen.

5. [Ipocteie coenunenus xenesa, kodanbra, HUKenss M (III): okcuasl, ruapokcuasl, conu. [lomydenue
u cBoiictBa. ['maponus coneit M (111).
6. KommiekcHble coequHeHus xKene3a, KooaabTa U HUKENA. BBICOKO- U HU3KOCIIMHOBBIE COEAMHEHMUS.

Crabumuzanus crernenei okucieHus. Komrmiekcet M(0). M3MmeHeHnue creXwmoMeTpuu KapOoHWIoB d-
anemeHToB. llonmusnepHeie kapOoHMIbI. ComocTaBlieHHE KapOOHWIOB C KOMIUIEKCAMHU, COJCPKAIMMU
MOJIEKYJTBI a30Ta.

7. Kommnekcusie coenunenus M (II) u M (I1) ¢ koopauHannoHHBIM YncioM 4,5 u 6.

8. Wzomepus u cTpoeHHE aHHOHHBIX KOMILIEKCOB KOOAbTA.

9. KauecTBeHHBIE peakMy U Ha XKele30, KoOanbT, HuKenb. Ponanune sxenesa. "bepnuHckast nazyps",
"TypHOyneBa cuHb".

10. [Tomyuenue u cBOMCTBA cCoeMMHEHMI *kele3a (+6 u +8).

KonnoxkBuym Ne 5
«J1eMeHTHI MOArPYNIbI Me/IH U UX COeTUHEHHUSD.

1.00m1as xapakTepruCcTUKa 3IIEMEHTOB MOATpymibl Menu. ComocTaBlIeHuE CBOWCTB 3JEMEHTOB TJIaBHOW U
nmobounoit moarpymm. CormocTaBleHHEe CBOWCTB D3JEMEHTOB B moxarpymme. lIposiBisieMble CcTerneHn
okucnenus. IIpumepsl.

2. Ilomyyenue u cBolicTBa Mequ. B3anmmoelcTBre MeTaia ¢ KUCIOTaMU U ITUaHUIaMHU.

3. llomyuenne u cBoiicTBa cepedpa. BzanmopeiicTBre MeTamia ¢ KUCIOTaMH U ITHaHUAMH.

4. IlonyueHnue M CBOMCTBa 30J710Ta. B3auMopeiicTBie MeTalia ¢ KUCIOTaMHU U ITUaHHUIaMH.

5. Tanorenuapl Meau, cepebpa W 30m0Ta.. CBoiicTBa M XWMHUECKas CBs3b B rajoreHuaax. llomydenue
TaJIOTEHUIOB JJIEMEHTOB.

6. Oxkcunpl ¥ rupoKcuibl. TepMuuecKkas yCTOHYMBOCTD COJIEH KUCIOPOIHBIX KHCIIOT.

7.KoMIuIeKCHBIE COeIMHEHUS MeIU, cepeOpa  u 30i0Ta. DddekT Ana-Temnepa.

8. OKHCIUTETHHO-BOCCTAHOBUTENIBHBIE CBOMCTBA MOHOB U KOMIUIEKCHBIX coennHeHHH. IlepeBoa B pacTBOp
METAJUIOB U X COEIMHEHUH 3a CUET KOMIUIEKCOOOpa30BaHuUsI.

9. Menb-KHCIIOpOIHBIE COSIMHEHNUS - MaTepuabl, obnanarone cBorictBamu BTCIL.

Kpurtepumn ouenku (B 0asnax) :

- 0 OayTOB BBICTABISIETCS CTY/ICHTY, €CIIM CTYJCHT HE HMEET MpeJICTaBlIeHUs 00 00CykK1aeMOM BOIpOCe, He
odopmiieHa paboyas TeTpaIhb

- 1 Gasut BBICTaBIISAICTCSI CTYACHTY, €CIIH CTYACHT UMeeT ()parMeHTapHbIe MPECTaBICHUS 00 00CyX)IaeMOM
BOIpOCe, pabouast TeTpa b He 0pOpMIICHa;

- 2 Oas1a BBICTABIISCTCS CTYACHTY, €CIIH CTYICHT HMEET HETIOJIHbIC TPEICTaBIeHUs 00 00CyKIaeMOM
BOHpOCe, pabouast TeTpa b 0hOpMIICHA HE MOJIHO;

- 3 Oay1a BBICTABIISCTCS CTYACHTY, €CIIH CTYICHT HMeeT COPMHUPOBAHHBIE, HO COJIEPIKAIIINE CYIIECTBEHHbIC
npoOenbl mpeacTaBiIeHus 00 00cyx1aeMoM Bopoce, padodast TeTpaab opopMIeHa Ha OJIOBHHY;

- 4 Gay1a BBICTABIISCTCS CTYICHTY, €CIIH CTYICHT HMeeT COPMHUPOBAHHBIC CHCTEMATHUSCKHE
NPEJICTaBICHHS 110 00CYKIaeMbIM BOIIPOCAaM, HO UMEIOTCS OTIEIIbHbBIC TIPOOEIIbI;

- 5 0aJJIOB BBICTABIISICTCS CTY/ICHTY, €CIIH CTYJICHT UMEET c(HOPMUPOBAHHBIC CHCTEMATHYECKUE
npescTaBiIeHus 00 00CyXJaeMOM BOTIPOCE.

Teopueckoe 3a0anue (00xknao)
Tembl T0KJIa10B

1. JITaHTaH ¥ €ro COeqUHEHMUS.

2. DJIEMEHTHI IEPUEBOH MOATPYIIIHI M UX COCMHEHUS.

3. DneMeHThl UTTPUEBOW MOJATPYMIIBI U UX CBOMCTBA.

4. DneMeHTbI MOArPYIIBI AKTUHOUAOB M UX COSAMHEHHUS.
5. VcTopust OTKPBITUSI TNIATUHOUIOB.

6. Uppuaunii 1 ero CoeIUHCHMS.

7. OcMuii 1 ero coeMHEHHS.
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8. Ponuii v ero coequHEHNS.
9. PyreHuii v ero COeIUHCHUSL.
10. OcobeHHOCTH XUMUH Haj1aaus

Kpurepun onenku (B 0aymrax) T0KIagoB

- 3 Oaia BBICTAaBISETCS CTYJCHTY, €CIIM  TeMa pACKPhITa TIONHO, MPUBEACHBI YPAaBHEHUs pEakiuii,
OTPaKAOIINUE METO/IBI IMOJTYUYCHUS ¥ CBOMCTBA BEIIECTB, OTPAYKECHO MCIIOJIb30BAHUE BEILIECTB HA MPAKTHKCE;,

- 1-2 Gamra BBICTaBJISICTCSA CTYIEHTY, ©CIM TeMa COOOIICHHS pPacKpbiTa HE IOJHO, Majlo YpPaBHCHHIA,
OTPAXKAIOIIUX XUMHUYECKUE CBOMCTBA BEILECTB, UMEINCh HETOYHOCTH B M3JI0)KCHUU MaTepHala;

- 0 6amIoB BBICTABISAETCS CTYACHTY, €CJIM TEMa HC PACKPBITA, JOMYIICHBI OIIMOKU B HAITUCAHUH ypaBHCHI/Iﬁ
" U3JIOKCHHUU MaTepuraia

Ikzamen
DK3aMEH SIBJISIETCS OLICHOUYHBIM CPEJICTBOM ISl BCEX TAIOB OCBOCHUS KOMIIETCHIIUH.

IlepeyeHb 3K3aMeHALMOHHBIX BONMPOCOB K AK3aMeHy M0 XHMUHM HEMeTAJI0B JIsl CTyAeHTOB 1 Kypca
(1 cemectp)

XWUMHUECKHE CBOMCTBA KOHKDETHOTO JJIEMEHTa WM TPYIBl dJIEMEHTa Npeanaraercs oO0CyXIaTh IO
€MHOMY IUIaHy.

1. TonoxeHne B NEPUOAMYECKON CHUCTEME, PACIHPOCTPAHEHHOCTb M (DOPMBI HAXOXKIEHHS B INPHPOJIE.
Crienurka seMeHTa U €ro COSAMHEHHH.

2. DnexTpoHHas ~ 00OJOYKa  aroma, MOTEHIHMAalbl  WOHHW3AIMH, CPOJACTBO K  DIEKTPOHY,
3JIEKTPOOTPULIATEIBHOCTD, XapaKTEPHbIE CTETIEHH OKUCIICHHS.

3. Ilpocteie BemecTBa: (HOpMBI CYIIECTBOBAHUS M (DU3MUECKHE CBOMCTBA, XapaKTep M IHEPrusi CBs3M,
(a3oBbIe MpeBpaIleHNs], pEaKIIHOHHASI CTIOCOOHOCTB.

4. BgzaiiMonelCTBHE C 3JEMEHTaMH, PACCMOTPEHHBIMH paHEe: YCJIOBHS MPOTEKaHUS pPEaKIHui, uX
TEPMOJIMHAMUYECKUE W KHHETHYECKHE XapaKTepUCTUKU. [IpomyKThl. DJEKTPOHHOE CTPOEHHE U
MIPOCTPAHCTBEHHAs] CTPYKTYpa IOJIYYaeMbIX COEIWHEHHH, HMX KHCIOTHO-OCHOBHBIE M OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA, PEAKIIMOHHAS CIOCOOHOCTb.

5. B3aumopneiicTBuE MPOCTHIX BELIECTB U COCAMHEHUH C BOJOW M MX COCTOSHHME B BOJHBIX PacTBOPAX.
XapakTepHble KUCIOTHO-OCHOBHBIE 1 OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE IPEBPALICHUS B PaCTBOPaXx.

6. KommiekcHble coeTMHEHMS.

7. Bonopon B mpupone. M3oTtonsl Bogopona. BajeHTHbIE BO3MOKHOCTH aToMa M XapaKTEpHBIE CTENEHH
okucnenus. Monekyna H,. Ilomyuenune Bogopoma. Pusmyeckue M XHMHUYECKHE CBOWMCTBA IPOCTOrO
BemiecTBa. PacTBOpeHHE BOJOpOAa B MeTaulax. ATOMAapHBIA BOJOPOJ, €ro TMOJIYYEHHE M PeaKI[MOHHAs
crocoOHoCTh. KoBajieHTHBIE COeAUHEHUs BOOpoja. MoHBI H' u H', ux B3auMojeMcTBHE C BOJIOM.
BopoponHnas cBs3b, IpUUMHBI €€ 00pa30BaHuUs, CIIOCOO0 OMMCAHUSL.

8. Tlonoxxenne B mepuoauveckoit cucreme. Kucmopox B mpupone. Wzorombl kuciopona. BaneHTHble
BO3MOYKHOCTH aTOMa W XapaKTepHble cTereHu okucieHus. Monekyma O,. IlapamaraeTusm Kuciaopoja.
Ilonyuenne kucnopoga. @PusnMueckue M XHMHUYECKME CBOWCTBA IPOCTOrO BEIIECTBA. AJIOTPONUA
KHCI0poJia, 030H. O30H B aTMOCdepe.

9. B3aumojeicTBre KHCIOPOAa ¢ BOAOPOAOM. MeXaHH3M peaKIMi BOAOpoaa ¢ KuciaopoaoM. CoeluHeHUs
KHCJIOpOJia C BOJOPOAOM, THIPOKCHI, BOJa, IMEPOKCHI Bojopoda. Tepmuueckoe U (HOTOXHMMUYECKOE
pasnoxenue Boawl. [lomyuenume u cBoiicTBa mepokcuia Bopopoaa. H202 kak okucnurens M Kak
BOCCTaHOBUTENb. [[puMeHeHre epoKkcuaa BOIOPO/a.

10. CocrostHust Kucnopoa B ero coenanHeHusax. OKcHpl U ux kinaccudukanus. [lepokcuabl U iepoKcuaHas
rpynmuposka. Housr 0%, 0,7, 0,., O3.. CynepoKCHIbI, 030HUIbI, HX B3aUMOJCHCTBHE C BOJION.

11. OOmas xapakTepuCTHKa TMOATPYNIBl TajoreHoB. CTpOoeHHe JIIEKTPOHHBIX OO0OJOYEK aTOMOB,
MOTEHIIMAIBl WOHM3AIMH, CPOJCTBO K OJJIEKTPOHY, JJIEKTPOOTPUIATEIFHOCTH aTOMOB M XapaKTepHBIE
CTeneHu oKucieHus. [IpocTeie BelecTa, XapakTepucTUKH Mosteky. 1 Hal,.

12. CoenunaeHus ¢ BOAOPOAOM. DHEPreTHUECKUE XapaKTEPUCTUKH, XapaKTep CBA3H U SJIEKTPOHHOE CTPOCHHE
mosiekyn HHal. Metonsl monyueHuss W (u3MUECKHE CBOWCTBA TaJOTeHOBOJOPOAOB. KucCIOTHBIE |
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OKHCIIUTEIEHO-BOCCTAHOBUTENFHBIE CBOMCTBA, PEAKIIMOHHAs CIIOCOOHOCTh. l'anoreHugHBle MOHBI M WX
COCTOSTHHIE€ B BOAHBIX PacTBOpax. [ aoreHubI MeTaoB.

13. Okcuapl U OKCOKUCIOTHL. OO0IIas XapakTepHCTUKA OKCHJIOB: CTPOCHHE MOJIEKYJN, XapakTep W SHEeprus
cBs3u. TepMoaMHAMUUECKIE XapaKTEPUCTHKH 0Opa3oBaHus. [lonmydeHne 1 XUMUUECKUe CBOWCTBA OKCUAOB.
YceroitunBocTh OKCHAOB. OCOOSHHOCTH COCIMHEHHM (TOopa M Homa ¢ KHUCIOpPOIOM. Peakimm OKCHIOB C
BOIOM. OKCOKHCIIOTHI TaJOT€HOB: CTPOEHHE MOJEKYJ, XHMHYECKHE CBOWCTBA, METOJBI TOIYYCHHUS.
TepmoanHamMuueckas HEYCTOHYMBOCTH OOJBIIMHCTBA OKCOKHUCIOT. OcOOEHHOCTH XJIOpHOW M HOJHOH
KHCIIOT.

14. CoenuneHusi TajoreHoB apyr ¢ apyrom. Matepranorenumsl. PopMbl CYIIECTBOBAHUS W CTPOSHHE
MoJIeKyJ1. TpeXueHTpOBbIe AIEKTPOHHO-U30BITOUHBIE CBSI3M B MOJIEKYJIaX WHTEPraJloTeHH0B. XUMHUYECKUE
CBOICTBa U METO/IbI OJyUeHUs. B3anumoielicTBue ¢ BOJOM.

15. OxucauTeasHO-BOCCTAHOBUTENBHBIE PEAKIMH TalOTEHOB W WX COSAWHEHUH B BOJHBIX pPacTBOpax.
B3aumopeiicTBue MpOCTBHIX BEUIECTB C BOJMOM, KHCIBIMH M UIENIOYHBIMH pacTBOpaMu. OKHCIUTENBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA COCTUHEHNH.

16. OOmas XapaKTEepHUCTHKA MOATPYIMIBI XalbKOreHOB. CTpOCHHE OJIEKTPOHHBIX O0OJOYEK AaTOMOB,
MOTEHIIHAIBl MOHU3AIUH, CPOJICTBO K OJIEKTPOHY. BaneHTHBIE BO3MOXHOCTH aTOMOB W XapaKTEepPHBIE
cTernieHn okuciieHus. [IpocTrie BeliecTa, eMoYeyHbIe CTPYKTYPBI, XapaKTEPUCTUKHU MOJIEKYJT Xo.

17. CoenuHEHUsT C BOAOPOAOM. DHEPreTHYeCKHe XapaKTePUCTHKH, XapaKTep CBSA3W U CTPOCHUE MOJEKYI
H,X. Cynbdanpl. MeTompl MONy4YeHHUS W OCHOBHBIE XHMHYECKHE CBOMCTBAa XalbKOT€HOBOJOPOJIOB.
XanbKOTeHUIHbIE HOHBI U UX COCTOSHUE B BOJHBIX PacTBOPax. XaJbKOTE€HUIbI METAIJIOB.

18. Okcuapl u okcokucnoThl. OOImIas xapakTepHUCTHKa OKCHIOB: CTPOCHHE MOJIEKYN, XapakTep CBS3H,
sHepretuka. llomydyenne u xumumdeckue cBoiictBa okcugoB X0, u XOsz;. Kucnoret H,XO; u HyXOy:
CTpOCHHE MOJICKYJ, XUMHUYECKHE CBOHCTBA, METOABI Moiy4deHus. OCOOEHHOCTH CENICHOBOW M TEJUTypOBOM
KACIHOT. OKCOKMCIIOTHI CEphl: MPUYMHBI WX MHOT000pasus, KiaccU]HKalus, CTPOCHHE M XHMHYECKHE
CBONCTBA.

19. T'anorennasr. DoOpMBI CYIIECTBOBAaHWS M CTPOCHHE MOJEKYJ. MeTOoAbl TMONYyYeHUS W XUMHUYECKHe
CBOMCTBA. YHHMKaJIbHAS UHEPTHOCTh SFg. B3aMMOICHCTBUE TaJIOT€HUIO0B ¢ BOI0M. OKCOraioreHu/Ibl.

20. OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU XaJbKOTEHOB M WX COCIWHEHWI B BOJHBIX PAaCTBOPAX.
B3aumopeiicTBre TPOCTBHIX BEHIECTB C BOMOHW, KHCIBIMH W MICIOYHBIMH pacTBOpaMu. OKHCIUTEIHHO-
BOCCTAaHOBUTEJILHBIE CBOMCTBA COSIMHEHH.

21. OOmiast xapakTepUCTUKa MOArpymibl a3ora. CTPOCHHE SJICKTPOHHBIX 000JOYEK ATOMOB, IMOTCHIIMAJIBI
WOHM3AIINU, CPOACTBO K 31eKTpoHy. IIpocTeie BemectBa, ammorpornus. OcobeHHOCTH a3oTa. OcoOeHHOCTH
¢dochopa. MeTomp! moy4eHus, CBOWCTBA.

22. CoemHEHUS ¢ BOJOPOIOM. XapakTep CBS3H, SHEPreTUUYECKUE XapaKTEPUCTUKU U CTPOSHHE MOJEKYI
XHjz. Comn ammonns u pochorus. AMmuakaTel. AMUIbL, UMHAJTBL, HUTpHUIBL. Dochuner. Coequaenns X,Hy,
WX CTPOEHHE U CBOWMCTBA. | MAPOKCUIAaMUH. A30THCTOBOIOPOIHAS KACIOTA U a3U/IbI.

23. O0111ast xapakTepucTrKa, POPMBI M CTPOSHUE MOJICKYIL. | ajloreHu bl a30Ta.

24. Oxcupl 1 OKCOKUCIIOTHI a30Ta. O0IIas XapaKTepucTrKa OKcuaoB. DopMbl cyliecTBOBaHUS, CTPOSHHE U
SHEpreTHKa MOJIEKYJI. MeTONbl TMONydeHUs OKCHIOB a30Ta. OKCOKHCIOTHI a30Ta — a30THOBATUCTAs,
a30THCTas M a30THAs KHUCIOTBHI, UX CTPOEHHME, CBOICTBA M METOABI MOJNY4YEHHs, HUTPUTHI U HUTPATHI
TepMmuyeckoe pas3nokeHue HUTPAaToB. BoccTaHOBIEHNE HUTPATHOTO HOHA B PAa3IMYHBIX Cpefax.

25. Oxcunsl pocthopa n apyrux snemeHToB rpynmsl: X406 u X4010, X MONTyUEHHS], CTPOSHHE U CBOMCTBA.
Oco6ennoctu B3aumoneiictust P,Og u P4Oyg ¢ Bomoit. Oxcokucnotsl pocdopa u ero ananoro. CrpoeHue u
cBoiicTBa kucioT docdopa.

26. Tpu- u neHraranoreHuabl Gocdopa U ero aHanoroB. MeTonsl MOMyYEHUS U XUMHUYECKHE CBOWMCTBA.
B3aumopeiicTBre ranoreHu10B ¢ okcuaaMu. OKCoraiaoreHuIpl.

27. Cynsduabsl. @opMbl U cTpoeHUE MOJIeKy. [TonydeHus: u XuMudeckue cBoicTBa. THOKUCIIOTHI.

28. OOmas xapakTepUCTHKa DIEMEHTOB MOJTrPYNIBI MbIbsika CKIOHHOCTh JJIEMEHTOB IOJATPYIIIBI
MBIIIbSIKA K 00pa30BaHUIO XMMHYECKOW CBs3M C cepoil llpuponHbie coenuHEHUs, CIOCOOBI MOMYYEHHSI.
Ouznueckre ¥ XHMHUYECKUE CBOWCTBA MBINIbSIKA, CYPbMbl W BHCMYTa BalleHTHbIE COCTOSIHHSI MBIIIbSIKA
CYPbMBI, BUCMYTA.

29. Baxwneitmue coenuaenus Meimbsika (1) u (V), ux oKcuabl, MBIIIBIKOBas U MBIIIBIKOBUCTAsT KACIOTHI,
apcenara u apceHUTbl. Cynb¢uasl u troconu Mbimbsika (1) u (V). Ipossrenne amdoTepHBIX CBOWCTB
COETMHEHMSIMH MBITIbsika CpaBHEHHE OKHCIIMTEIBHO-BOCCTAHOBUTENBHBIX U KHUCIOTHO-OCHOBHBIX CBOWCTB
coemunennit meimbska (V) u (11).
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30. Coenunenus cypbmbl okcunbl (V) u (lll), cyppMsiHass ¥ CypbMSHHCTasi KHUCJIOTHL. AHTHMOHATBl H
aHTUMOHHUTHI. CONOCTaBIIEHHE OKHCIINTEIbHO-BOCCTAHOBUTEIIBHBIX U KUCIOTHO-OCHOBHBIX CBOWCTB CYpHMBI
(V) u (IN0).

31. Coenunenus Bucmyta (I1I) — okcun u ruapokcun, okcoconu, cynsdun. Coenunenus pucmyta (V) —
BHCMYTAThl, UX MOJYYEHUE U CBOMCTBA CUIIBHEUIIUX OKUCIUTENCH.

32. O0mias XxapakTepucTHKa rpymmnbl yriepoaa. OcoOeHHOCTH CTPOCHHSI 3JIEKTPOHHBIX 000JOYEK aTOMOB,
NOTEHIMANbl MOHHM3aLUKN, CPOACTBO K AMEKTpoHy. IIpocTeie BemiecTBa, ammorponus. Asmas, rpadur,
kapouHsbl, Gymnepensl. CoenmuHeHws rpadura.

33. Metan u yriieBonopojsl. Kapouabl Mmetamios. Cepoyriepo U Jpyrue COSIUHEHHS C CEPO.

34. Okcuppl yraepona, SHEPreTHKa, CTPOCHUE MOJIEKYT M cBOMCTBa. OKCOKHCIOTH yraepoaa. KapOoHaTsl.
["ajoreHubl U OKCOTAIOTEHUABI YTIepoa.

35. CoenuHeHUsI C a30TOM: LMaH, OWIMAH, CHHWIBHAs KucioTa. l{paHoBas W HM30IMAaHOBAas KUCIOTHIL.
TuonuanoBas Kuciora.

36. CoequHeHMsI JIEMEHTOB IMOJTPYIIBI KPEMHHUS C BOIOPOJOM. XapakTep CBSI3U, SHEPIeTUKA U CTPOCHUE
monekyn XH,. Meroapl momydeHuss u XuMmmudeckue cBodcTBa. Cumumunel. KpemHmiiopraHmdeckue
COC/IMHCHUSL.

37. Oxcuapl ¥ TUAPOKCONpou3BoaHbIe. OO0mas xapaktepuctuka okcuaoB XO u XO,. Keapi u ero
moaupukanuu. M3menenue cBoiicts okcuaoB XO u XO, B psay Si - Pb.

38. KpemHueBBIe KUCIIOTH H CHIIMKATHL. OKCO- ¥ THAPOKCOMOHBI aHAIIOTOB KPEMHHUSL.

39. T'anorenuanl. OOmas xapakTepucThka, (GopMa U CTpoeHHE MOJIEKyNI. Jlu- M TeTparajloreHujbl, UX
YCTOMYHUBOCTH, METOIBI TMOTYYCHHUS M XUMUYECKHUE CBOMCTBA. B3anmoelicTBre ¢ Bogoi. OKCOramoreHuIbI.
40. KommekcHeie coenuHeHus. ['ekcapTopkpeMHreBass KAciaoTa. MoJeKyIspHble KOMIUIEKCHI (aIIyKThI)
TeTpadTopuaa KpeMHUs. [ aJ0reHOKOMIUIEKCH KPEMHHSI M €TO aHaJIOTOB.

41. OKHUCIUTENHHO-BOCCTAHOBUTENBHBIE PEaKIMU B pacTBopax. B3amMojeiicTBUE MPOCTHIX BEIECTB C
BOOH. OKHCIUTENFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COSAMHEHUN.

42. OOmas xapakTepucTUKa MmoArpynmbl 0opa. CTpoeHHE AJIEKTPOHHBIX 000JIOYEeK aTOMOB, ITOTEHIIHAIIBI
MOHU3AIMH, CPOACTBO K AMeKTpoHy. [IpocTeie BemectBa. [lomyduenue 6opa, ero Gpu3nveckue U XUMUIECKUE
cBoiicTBa. Mcnons3oBanue 0opa B sepHON TEXHUKE.

43. CoenuHenus Oopa ¢ MeTallIaMH M HEMeTallaMH, KapOua 6opa — KOHKYpeHT ainMasa. Hutpug 6opa.

44. Coenunenusi ¢ BomopojgoM. bopan u nubopaH. DopMBI W CTPOCHHE MOJEKYNI. TPEXICHTPOBBIE
3NIEKTPOHHO-Ie(DUITUTHBIE CBSI3U B MOJIEKyJ1ax 0opaHoB. bopa3oin — ananor 6eH30:1a.

45. Tanorennapl. OOmas xapakTepucTUKa, (OPMBI CYIIECTBOBAaHHMS M CTpPOCHHE MOJeKy’. Jnmepuszanus
TPUTAIOTEHUI0B. MOHOTaJIOTeHUIBI. MEeTO/IBI TTOTy4eH s TAIOTeHUIOB, XapaKTepHble CBOWCTBa. ['naponus
rajioreHu10B. Heopranndeckue monuMepbl Ha OCHOBE coelnHeHuil 0opa. TerpadropoOopHas KHUCIOTa, ee
coum.

46. Kucnoponusie coequaenust 6opa. Oxkeng 6opa (111). bopusie kucnotsl, ux conu. Ilomyuenue, ctpoenne
Oypsl, ee ruaposu3. [lepepaboTka Oypbl B OOpPHYIO KUCIIOTY.

IlepeyeHb 3K3aMeHALMOHHBIX BOIPOCOB 110 XMMMHU METAJJIOB (2 ceMecTp)

1. O0mas xapakTepucTHKa METAJIOB, METAJITUYECKAs CBS3b, CBOWCTBA METAJUIOB, X puMeHeHue. Ob1ue
METOABI MoTyyeHus: MetaiioB. Ilomyuenue, pusnueckie 1 XUMHUYECKHE CBOWCTBa MeTayuioB. [lomyyenue
METAJIOB BBICOKOW CTENIEHM YMCTOTHL. XMMHUYECKasl U 3JIEKTPOXMMHUYECKasT KOPPO3us MeTaJIoB. MeTobl
3alIUThl METAJIOB OT KOPPO3HH.

2. OOwmas XxapakTepUCTHKa 3JIEMEHTOB MOATPYIIIBI MIEJIOYHBIX MeTamioB. Mx nomydenue, ¢puszndeckue u
XUMHA4Yeckue cBoicTBa. COeAMHEHMs IIENOYHBIX METAJUIOB: OKCHIBI, HEPOKCUABI, HaANEPOKCHIBI,
O30HUBI. Nx IMOJIy4C€HUC, CBOﬁCTBa, IIPUMCHCHHUE. FI/I)IpOOKCI/I)IBI IEJIOYHBIX METAJIJIOB, IIPOMBIIIJICHHOC U
naboparopHoe TMONlydyeHHne, pUMeHeHHe W cBoOWcTBa. CoNM INENOYHBIX METAJUIOB W WX 3HAUCHHWE B
HapOJHOM XO35MCTBE.

3. O01mas XxapaKTepUCTUKA 3JIEMEHTOB HOArpyMIbl Oepusuins. [logydeHne u cBoNCTBA OSPHILINS U MarHuUs.
Coennnenus 6epminst 1 Maraus. [lomydyenne, cBOWCTBa U TPUMEHEHHE.

4. O0u1ast xapaKTEPUCTUKA SIEMEHTOB MOATPYIIIBI IIEJIOYHO3EMENbHBIX METAJUIOB.

Ux momyuyenue, ¢pusnyeckue u XuMuueckue cBoictBa. CoelMHEHNsT KalbLUs: OKCUA, THAPOOKCHUI, COJH.
[IpumMeHeHne coeMHEHUs] KalblMs, UX PoJib B mpupojie. CoenuHeHus: cTpoHmus u Oapus. [lonyuenwue,
CBOWCTBA U IpUMeHeHHe. JKeCTKOCTh BOJIBI M METOJIBI €€ YCTPaHCHHS.

5. O0mas xapakTepHCTHKa 3JIEMEHTOB MOATPYNIHl amoMuHud. [lomydeHue, pu3nuecKue U XUMHUYECKUE
CBOWCTBA aJFOMUHMUSL, IPUMCHEHHE.
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6. O01mas xapakTepuCTUKa JIEMEHTOB MOArpynnsl rajuius. [lomydeHue, cBOHCTBa U IPUMEHEHUE TajlIus,
UHUS, TAJLIHA.

7. OOmass XapakTEepUCTHKa 53JEMEHTOB IMOATPYMIBl THTaHA, IOJyYCHHE, CBOWCTBA W IPHMEHEHHE.
Coenunenust tutanHa, uupkonust u rapuus (111,1V). Mx nonydenue u cBoiictBa, nmpumeneHue. Dopmbl
CyIIECTBOBAHMSI MOHOB TUTaHA B BOJHBIX pacTBOpax B KUCJIOW, HEUTpaIbHOW M INEIOYHOM cCpenax.
[lepexncHble cOeTUHEHUS TUTAHA.

8. O0mas xapakTepucTiKa NoArpynmsl repmanus. [lonydenne repmanus. Onoa, cBuHna. Ux cBoicTBa 1
npumenenue. CoequHEHUs] TepMaHusl, OJ0Ba, CBUHLA: OKCHIbI, THIPOKCHUIBI, TAJOTCHUIBI, CYIb(QUIBL,
trocoiu. ITomydyeHne, CBOMCTBA U IPUMEHEHHUE.

9. O011as xapaKTepHCTHKA HIIEMEHTOB MOATPYIIbl BaHaaus. [lomydeHre HIOOMS U TaHTaja, UX CBOHCTBA U
npumenenue. Coenunenus: Banaaus (1) u (Ill), ux monydenme m cpoiictBa. [lomyuenue u cBoiicTBa
coenuuenwit BaHaaws (1V), @opmel cymectBoBanus noHOB BaHaaws (IV) B BOOHBIX pacTBOpax B pasHBIX
cpefax.

10. Coenunenus Banagus (Y), UxX moiydyeHue, cBoicTsa. GopMbl CylecTBOBaHHS MOHOB BaHagus (Y) B
BOJIHBIX PacTBOpaXx.

11. O0mas xapakTeprcTHKa 3JEeMEHTOB MOArpymibl Xpoma. [lomyuenue u cBoiicTBa Xpoma, MOJIHOCHA,
Bonb(pama. [Ipocteie u komIiekcHbIe coequaeHus xpoma (1), ux momyyenue u cBocTBa.

12.Coennnenus xpoma (111) mpoctsie 1 koMmiuiekcHble. [loyaenue u cBoiicTBa, IpUMEHEHHE.

13. Coenunenne xpoma (VI), ux momydeHune, cBOICTBa U MPUMEHEHHE: XPOMAThl M OMXPOMATHI, OKCUIT U
nepekucHele coeauHeHus. CoelWHEHHs MONMOJIeHa ¥ Boib(ppama: OKCHIBI, THIPOOKCHBI, COJIH,
cyab(usl, BonbdpamoBsie OpoH3bl. [IprMeHeHre 1 CBOWCTBA.

14. OOmras XxapakTepHCTHKa DJIEMEHTOB MOATPYNIBI MapraHiia, MOJy4YeHHe M CBOICTBA Maprasiia,
texHenus u penus. Coeaunenns mapranna (I1), momyuenue u cBoiicTBa.

15. Coenunenns mapranua (111, 1V), monydenue u cBoicTaa.

16. Coenumnenns mapranmna (VI), momyuenue m cBoiictBa. Coennnenus mapranma (VII), momydenue n
CBOICTBA.

17. OOmias xapakTEepUCTHKA AJIEMEHTOB MOATPYIIBI Kee3a, UX IMOIYyYCHHE, CBOMCTBA U MPUMEHEHUE.
Oxkcubl U TUAPOOKCHIBI JKene3a, kodanbra 1 Hukens (11, 111), ux monydenue u cBoiicTpa.

18. TIpocThie u KoMILIeKCHBIe coenuaens sxemnesa (11,111).

19. Coenunenns xenesa (V1) u (VII), noxydenne u croiicTsa.

20. IIpocThie 1 KOMILICKCHBIE coenuHeHus kKoOanbTa 1 Hukens (11). Ux nonyueHue, ctpoeHue U CBOMCTBA.
Coenunenus kobanbTa 1 HUKend (111), nonyuenue, cBoiicTBa 1 IPUMEHEHHE.

21. O6was xapakTepuCTHKA IJIATUHOBBIX METAJUIOB, X MOJIY4YE€HUE U CBOMCTBA, IPUMEHEHHE.

22. OOmias xapakTepUCTHKa AJIEMEHTOB MOATpynmbl Mmenu. [lomydenune menu, cepebpa m 30i10Ta. UX
CBOWCTBA U IPUMEHEHHE.

23. Ilpocteie u komIuiekcHeie coequHennst meau (l,11), momydyenne, cBolicTBa M MPUMEHEHNE.

24. Tlpoctele n koMIutekcHbIe coequnenus cepedpa (I u I11). [Tomyuenne, cBoiicTBa 1 pUMEHEHHE.

25. Ilpocteie 1 koMmIuIekcHble coequHenns 3ooTa (I,111), momydenue, cBoiicTBa U MpUMEHEHHE.

26. OOmas xapakTepUCTHKA 3JIEMEHTOB HOATPYNIBl HHMHKA. VX moiyyeHue, CBOMCTBa M NPHUMEHEHHE.
IIpocThie M KOMIUIEKCHBIE COEAMHEHUS IMHKa W Kaamus. [lomyueHue, CBOWCTBA M NpPUMEHEHHE.
Coenunenus prytu (1) u (11), ux nomyyeHue, CBOMCTBa.

27. O0masi xapakTepUCTUKA >JIEMEHTOB ceMelcTBa JlaHTaHouo0B. [lodydyeHnue u cBoicTBa, MPUMEHEHHE.
CoenuHeHus TaHTaHOUAOB, UX cBoiicTBa. [lodydyenue u npuMeHeHne

27. OO0m1as xapakTepUCTHKA HJIEMEHTOB ceMeiicTBa akTHHOHUI0B. [lomydenne u cBoicTBa, IpUMEHEHHE.

28. Teopust cTpoeHHMs KOMIUIEKCHBIX coennHeHuil BepHepa. TuIBl KOMIIEKCHBIX COEIUHEHHH M HX
HOMEHKNaTypa. J{BOHHbBIE COJIM, aMMHAKaThbl, AlMIOKOMIUIEKCHI, aKBAaCOEIWHEHUS, KapOOHMIIBI, XENaThl,
Kjactepsl. MX npumenenue.

29. OcoOEHHOCTH CTPOCHHUSI KOMILIEKCHBIX COSTUHEHHH (- 3IeMEHTOB: MHOTOSIICPHbIC, KAPOOHUIIbHBIC U
XeJlaTHbIe KOMIUIEKCHBIE coelnHeHus1. MIX mpuMeHeHue.

30. M3omepusi KOMIUIEKCHBIX COENMHEHHH: THApaTHAs, MOHU3AIMOHHAS, KOOPAWHAIIMOHHAS, ONTHYECKas,
UC- B TpaHC-u30MepHs. P HEKThl TPAHC-BIUSHUS.

31. CTpoeHHEe KOMIUIEKCHBIX COEMHEHNH 10 METOY BaJICHTHBIX CBS3EH.

32. CtpoeHue KOMIUIEKCHBIX COEIMHEHUN C MO3UIMHA TEOpHUH KpHUCTAJIIMYecKoro noius. Ee nmpenmyiecTsa
Y HEJIOCTATKH.

33. CtpoeHrEe KOMIDIEKCHBIX COCIMHEHUN C TTO3HIMA METO/Ia MOJICKYJSIPHBIX opourtaneit. [IpenMytmiecTsa
U HeJlocTaTku Teopun Metona MO.
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06[)33611 IK3aMeHAI[MOHHOT0 OMJIeTa

MHWHOBPHAYKHU POCCUN
®I'BOY BO «BAIIKUPCKHUIM FT'OCYJAPCTBEHHBI YHUBEPCUTET»
DaKyIbTET XUMAYECKUN
Kadeapa dusnyeckoit XUMHHA 1 XUMHUIECKOW SKOJIOTHH

3K3AMEHAI_[I/IOHHBH7I BMJIET Ne 1
o nucuurminHe Heopranumueckas xumus 1 cemectp
Hampaenenue/Cnenmansaocts 04.05.01 dyHnameHTanbHasi U DPUKIIATHAS XUMUS
IIpoduns/TIporpamma/Criernanm3ars HX, AX, BMC, ObOX

1. 1. OOmias xapakTepUCTUKA MOTPYIIIEI CePbl, CTPOCHUE IJICKTPOHHBIX 000JI0UEK, TOTEHIHAIIBI
MOHM3AINN U CPOJICTBO K 3mekTpoHy. Cepa. Ilomydenue, crpoenue, (GU3nUecKue U XHUMHIECKUE
CBOMCTBA.

2. AmMuak, TUAPOOKCH]] aMMOHUSI, COJTU aMMOHUS M UX CBOMCTBA. AMMUAKaThl. AMH/IbI, UMHJIBI,
HUTPUIBL. METOMbI MTOTyIeHHUs, XHMUIECKHE CBOMCTRA.

3. 3Bamaua

YTeepxkaeHo Ha 3acenanuu kadenpst 07.06.2019, nporokon Ne 11.
(mata)

3aBenyrommii kadeapoi Mycradun A.T.
(moamuch) (©.1.0.)

Kputepun ouenkm skx3ameHa (B 0ansax):
- 25-30 OanIoB BBICTABISIETCA CTYACHTY, €CIM CTYICHT JAajl IIOJIHBIE, pa3BEepHYThIE OTBETHl Ha BCE
TEOPETUYECKUE BOMPOCH Owmiera, NPOAEMOHCTPUPOBAI 3HaHWE (PYHKIMOHAJIBHBIX BO3MOXHOCTEH,
TEPMUHOJIOTHH, OCHOBHBIX JJIEMEHTOB, YMEHHUE IPHUMEHSITh TEOPETUYECKWE 3HAHMS TpPU BBITOJHEHUU
npakTuueckux 3amaHui. CryneHT 0e3 3aTpyJHEHUH OTBETWI Ha BCE JIONOJHHUTENbHBIE BOIMPOCHI.
IIpakTuyeckas yacTb paOdOTHI BHIIOIHEHA ITOJHOCTHIO 0€3 HETOYHOCTEH U OIIHOO0K;
17-24 GannoB BBICTaBISIETCS CTYACHTY, €CIH CTYJEHT PacKpbUl B OCHOBHOM TEOPETHYECKUE BOMPOCHL,
OJTHAKO JIOMYIIEHBl HETOYHOCTH B ONpEAETICHUU OCHOBHBIX MOHATHH. [Ipy oTBeTe Ha JOTOIHUTEILHBIC
BOIIPOCHI AOMYIIEHBI HEOOJbIINE HETOYHOCTH. [Ipy BBHITOTHEHNH MPAKTUYECKOH YacTH paboThl JOIYLICHEI
HECYILECTBEHHBIE OINOKH;
- 10-16 GamioB BBICTAaBISIETCS CTYACHTY, €CIH INPH OTBETE HAa TEOPETHUECKHE BOMPOCHI CTYIACHTOM
JOIYLIEHO HECKOJBbKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAHWU OCHOBHBIX HOHSATHH. Jlormka m mosHOTa
OTBETa CTPaJAIOT 3aMETHBIMU U3bSHAMU. 3aMETHBI POOEIIbl B 3HAHUHM OCHOBHBIX METOJOB. TeopeTnueckue
BOIMPOCHI B TICTIOM H3JIOKEHBI JIOCTATOYHO, HO C MPOIMYyCKaMu Matepuana. VMeroTcs NpUHIMITHATBHbBIC
OmMOKH B JIOTHKE MMOCTPOCHUS 0TBeTa Ha Borpoc. CTyIEHT He PelIvl 33/1ady WK TPU PEIICHUH JOMyIICHEI
rpyOble oIMOKY;
- 1-10 GamioB BBICTaBIISIETCS CTYJIEHTY, €CIM OTBET HA TEOPETUYECKUE BOIPOCHI CBUAETEILCTBYET O
HETMIOHNMaHUH W KpaliHe HEMOJHOM 3HAHWU OCHOBHBIX MOHATUHI U MeTon0B. OOHAPYKHBAETCSI OTCYTCTBHUE
HaBBIKOB IIPUMEHEHUS TEOPETHUECKUX 3HAHUI NPHU BBIIIOJHEHUH NMPAaKTUUECKUX 3aJaHuid. CTyJeHT HE CMOT
OTBETHUTbH HH Ha OJIMH JIOTIOJTHUTEIbHBIA BOIIPOC.

Orenku u3 100-0a/u1bHO#M B YeThIpex 0aUIbHYIO MPOU3BOAUTCS CIICIYIOIIUM 00pa3oM:
- otii4HO — oT 80 1o 110 6amioB (Birodast 10 MOOMPUTENBHBIX OAJIIOB);
- xopomio — ot 60 10 79 6aoB;
- VAOBIIETBOPHUTEIBHO — OT 45 1o 59 6aios;
- HEYZOBJICTBOPUTEILHO — MEHee 45 0aIoB.
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BOooo NGOk~ wNE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Tembl KypcoBBIX paGoT
no kypcy «Heopranudeckasi XuMus

dTopuaHbIe KOMIUIEKCH IEPEXOAHBIX METAIIIOB U MX IPUMEHEHHE.
KnarpaTtHbie coenuHeHUSI.

Kitactepsl: nony4yeHue, CTpoeHHE, CBOMCTBA U IPUMEHEHHE.

Heoprannueckre nonuMepsl 1 UX 3HaYCHHUE.

CBoiicTBa HAHOMAaTEPHAIIOB, MX 0COOBIC CBOWCTBA M MPUMEHEHUE .
CoBpeMeHHBIE NCTOYHHUKHN SHEPTHH U POJIH COSNUHEHNH METAIIJIOB B X padore.
Hosrle kommnexcHble coequaenust Meau (1) ¥ ux mpuMeHeHue.

KommnexcHble coeiHeHNsI TUIATHHBIHA CITY)K0€e y YeIoBeKa.

Hogrie kommutekcHbIe coenHeHHs cepedpa.

CoenuHeHus TEXHELYs], IOTy4YeHHEe, CBOHCTBA.

MerTaiisl 1 MX COEAMHEHUS B Mpolieccax Karaiusa.

[IprmeneHne KOMITTIEKCHBIX COETMHEHMH 30J10Ta B METUITIHE.

XVWMHUYECKHE NCTOYHUKHN TOKA M TMEPCTIEKTHBBI X MCIIOJIb30BaHMS.

CoenuneHus 30J10Ta U cepedpa B XUMHU ¥ MEUIITHE.

[Tomyuenue u cBOMCTBa MOCTUKOBBIX KOMILIEKCOB KOOAIIBTA, POJIUS 1 HPUIUS.
CoennHEHUS JIAHTAHOUIOB M UX KOMIUIEKCHBIX COETMHEHNI B COBPEMEHHOW MTPOMBIIIIEHHOCTH.
HOHy‘-ICHI/IC CBCPXUHUCTBIX MaTCpHUAJIOB B COBpCMCHHOP'I IMPOMBIIIIJICHHOCTH.
KowmmekcHrbie coenuaenus xpoma (+2).

Coenunenus xpoma (+3) B HaAyKe W TEXHUKE.

[NonmokcomonubaatHeie Knactepsl. [lomyyenne, cTpoeHHE U IPUMEHEHHE.
HoBple cBepxTspKenbie dneMeHTH: [lpoOiieMbl monyueHHS W HM3Y4YeHHSI CBOMCTB HOBBIX

CBEPXTSAKCIIBIX 3JIEMEHTOB.

22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41,
42,
43.
44,
45,
46.
47,
48.
49,
50.

[Tonyyenue v cBOMCTBA HOBBIX KOMIUIEKCHBIX COEAMHEHUN HUKEIS.

KapOoHubl: cTpoeHue, MojiyueHue, NpUMEHEHHE.

HoBbie maTepuaibl B HEOPraHUYECKOU XUMHUH.

KomrutekcHble coeTMHEHUSKANBIHS U MarHus, UX TMOJIy4YeHHE U POIIb B OMOXUMUYECKHX MPOIIeccax.
MeTamIoKOMITIEKCHI, MX TIOyYeHHE U CBOICTBA..

Komruiekcrl sxenes3a v uX pojib B XUMUW U OMOXUMUH.

I'eTepononucoenMHeHns U UX NPUMEHEHUE. .

[IpoGieMb! TepepabOTKH MapraHIEBBIX PYI.

Heoprannueckue coeTMHEHNs MPOTUB paka.

Heopraanueckue mpon3BoCTBa U IPOOIEMBI DKOJIOTHH.

OcoOEHHOCTH CTPOEHUS ¥ MTOBEICHHUS N30TIOIMCOSIMHEHH XpoMa U Bollb(pama.
bepwuii u ero coeMHEHUS.

Bakneiime coeTMHEHNS «KPBUIATHIX)» METAJUIOB U UX POJIb B OCBOSHUHU KOCMOCA.
CoenuHeHust OCMUsI, UX MOJYYEHHUE U CBOMCTBA..

Bananuii u ero HOBBIE COETUHEHUS.

HoBble KOMILJIEKCHI BaHA NS,

Coenunenust HHoOUs 1 TanTtana. [lomydenue, cBoiicTBa, IpUMEHEHHE.
[Tepoxcokomiuiekcrsl MeTauioB. [lomydeHrue u mpuMeHeHue.

HurtporeHniabHBIE KOMITIEKCH METAJLIOB M MPO0OJieMa CBS3BIBAHS a30Ta.
CoenvHEHUs Maprafia B HEOOBIYHBIX CTETICHIX OKHCIICHHS.

®deppaThl, MOIyYSHUE U CBOMUCTBA.

Coennnenus menu, cepebpa u 3om0t1a (1). [lpumenenne u momydenue.
CoenuMHEHUs 0JI0Ba M CBHHEIIA Ha CIIY)KO€E Ye/IOBeKa.

I'epmanuii u ero coeAMHEHUS .

CoenuHeHus TaJUTHS, MHIWS U TAUTAS. VX monp3a u Bpen JUIs denoBea.
Hcrnonp30BaHue METAIUIOB U UX CIUIABOB B KOCMOCE.

Hanoyrnepon Ha ciryx0e uenoBeka.

Ponp Heoprannueckux CoOeIMHEHUN B MPOLIECCaX CUHTE3a HOBBIX OPraHMYECKUX BEIECTB.
CoeauHeHus Kalblys B HAILIEH KU3HU.
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Kputepun oneHMBaHHMA KYpCOBBIX padoT

[Toarorornennas u oopMIeHHAS B COOTBETCTBHH ¢ TpeOOBaHUAMH paboTa (Tpe3eHTAIHsI, JTOKTa)
OLICHUBAETCS MPETOIaBaTeIeM O CIEAYIOIINM KPUTEPHSM:

- YPOBEHb SpYAUPOBAHHOCTH aBTOPA 110 M3YUCHHOH TeMe (3HaHHE aBTOPOM COCTOSHUSI U3ydaeMoi
MpoOIeMaTHKH, ITMTUPOBAHNE UCTOYHUKOB, B T.4. HITA);

- JOTHYHOCTD MOJIa4YH MaTepraia, TPaMOTHOCTh aBTOPA;

- COOTBETCTBHE paOOTHI BCEM CTaHAAPTHBIM TPEOOBAHUAM K 0(OPMIICHHIO;

- 3HaHUS U YMEHHS Ha ypOoBHE TpeOOBaHUM CTaHAApTa JAHHOMN MUCIUILTNHBL: 3HaHUE (PaKTHIECKOTO
MaTepuaia, yCBOSHHE OOIINX MOHATHI U UIEH.

- 0 6ayuIoB BBICTABISACTCS CTYACHTY, €CJIM padOTa HE COOTBETCTBYET KPUTEPHSIM;

- 3 Gayuta BBICTaBISICTCS CTYICHTY, €CIIM pab0oTa YaCTUYHO COOTBETCTBYET KPUTEPHSM;

- 4 Gana BBICTaBISIETCA CTYACHTY, €CIIH pad0oTa COOTBETCTBYET KPUTEPHUSAM, HO OTCYTCTBYET JIOTHYHOCTH
U3TI0KeHUs nHpopManuy;

— 5 0anoB BeICTaBIIsSIETCS CTYACHTY, €CIM paboTa MONMHOCTHIO COOTBETCTBYET KPUTEPHSIM.

4.3. PeHTHHT-TIIaH AUCHUIIIHHEI

PelTuHr—1u1aH JUCHUILUIMHBI IPEICTABICH B IPWIOKEHUH 2.

5. YueOHO-MeTOqUYECKOE U HH(POPMALHOHHOE 00ecTeYeHne TUCIUIIIMHBI

5.1. IlepeyeHb OCHOBHO W OMOJHUTEILHONH Y4eOHOM JUTEPATyPhI, HeOOX0AMMON /1JI1 0CBOCHHSA
AUCHUIIIMHBI

OcHoBHas1 1uTEpPaTYpa

1. Heopranuueckast XuMusi. XuMHsI 3JIEMEHTOB : yueOHUK : B 2 T. / MI'Y um. M. B. JlomoHOCOBa ;
0. A. TperbskoB [u ap.] .— M. : Akagemknura, 2007 .— (Kiaccuueckuil yHUBEpCUTETCKUIA
yueOHUK) .— 2-¢ mu3]., nepepad. u mom.— 537 c¢. : mr. — c¢. 521 .— ISBN 978-5-211-05332-2.
http://ecatalog.bashlib.ru/cgi-bin/

2. Heopranunueckast xumus : B 3 T. : yue0. st ctya. By3oB / moa pen. FO. JI. TperbsikoBa .— M. :
Axanemus, .— (Bpiciee npodeccuonansnoe obpasosanue) — 2007 .— 352 c. : un .— ISBN 5-
7695-2532-0 http://ecatalog.bashlib.ru/cgi-bin/

3. COOpHUK 3aJa4 U yNpaXKHEHUH Mo XuMuu : yued. nmocodue s cryaeHtoB / 3. E. ['onb0Opaiix, E.
N. MacnoB .— 6-e uzg. — M. ; Actpens : ACT, 2007 .— 383 c. : wi. + 12 1. mpuin. — (Beicmas
mkoia). — c. 375 .— ISBN 5-17-011684-5. http://ecatalog.bashlib.ru/cgi-bin/

JlonoJiHNTE/IbHASI JTUTEpPaTypa

1. OGmas u HeopraHuveckass XUMusi: yaeOHuK s By3oB / S1. A. Yraii .— 3-e u3z., ucnp. — M. :
Beicmas mikoma, 2002 .— 527 c. : mir. — ISBN 5-06-003751-7 . http://ecatalog.bashlib.ru/cgi-bin/
2. O6mas u Heoprannyeckast xumus : yaeonuk / H. C. AxmeroB .— U3a. BockMoe, cTepeoTun. —
Cankr-IlerepOypr : Jlanp, 2014 .— 743 c.— c. 727 — c. 728 .— ISBN 978-5-8114-1710-0.
http://ecatalog.bashlib.ru/cgi-bin/

3. OOw1ast 1 HeOpraHuyeckas XMMHUs B Borpocax : y4e0. mocobue st By3oB / P. A. Jlunun, JI. 1O.
Amuk6epona, I'. I1. JlorunoBa ; mox pea. P. A. Jlumguna .— 2-e¢ usn., mepepad. u jgon. — M. :
Hpoda, 2004 .— 304 c. + 12 1. mpun. — (Beiciee obpazoBanue) .— omymr. M-Bom o6pa3oBaHus
P® jgns  cryn. By3oB, o00yd. mo cmen. "Xwumusa'.—c.301.—ISBN 5-7107-7411-1
http://ecatalog.bashlib.ru/cgi-bin/

4. 3aKOHOMEPHOCTH MPOTEKAaHUsI XUMUYECKUX peakluil [DIeKTPOHHBIN pecypc]| : MeTOo. yKa3aHHs
no oOmiel xumuu ai1s ctyd. 1 kypca xum. akynprera. . 1. OCHOBBI XUMHUYECKOH TEPMOAUHAMUKI
u tepmoxumun / baml'VY; coct.: T. B. bepecrosa, JI. I'. Ky3una, H. A. Amunera, P. P. Unbsicora
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— Ya : PULI bamul'Y, 2014 .— DnexTpoH. Bepcus ned. myonukanuu.— J{ocTynn BO3MOKEH uepes
DnekTponnyo 6udaunorexy bamlV.— <URL:https://elib.bashedu.ru/dl/local/ BEREST~1.PDF>.

5. 3aKOHOMEPHOCTH IPOTEKAHUS XUMUUECKUX peakUuil [ DIEeKTPOHHBIN pecypc]| : METOA. YKa3aHUs
mo obmie xumuu st ctya. 1 Kypca xum. dakynpreta. Y. 2. OCHOBBI XMMHYECKOW KUHETUKH /
baml'V; coct.: T. B. Bepecropa, JL.I'. Ky3una, H. A. Amunena, P. P. UnesicoBa .— Yda : PUIL
baml'V, 2014 .— DnexTpoH. Bepcus ned. myoaukaruu.— J{ocTynm BO3MOXKeH depe3 DIEKTPOHHYIO
oubmmoteky baml'yY .— <URL:https://elib.bashedu.ru/dl/local/BEREST~1..PDF>.

6. PactBopbl. CriocoObI BEIpaXKEHHSI COCTaBa PacTBOPOB [ DJIEKTPOHHBIN pecypc] : METOA. YKa3aHUs
no oOmieid XuMuM Jis cTylneHToB | kypca xumuyeckoro daxynbrera / baml'y; cocr.: T. B.
bepecrosa, H. A. Amunesa, JI. I'. Kysuna .— Ya : PULl baml'VY, 2015 .— DnexTpoH. Bepcus med.
nyonmukarmuu  .—  JlocTym BO3MOXKEH dYepe3 OIeKTpoHHyr Oubnmoreky bamly . —
<URL:https://elib.bashedu.ru/dl/local/Berestova_Amineva Kuzina_sost_Rastvory mu_2015.pdf>.
7. PacTBOpHBI 31€KTPOIHTOB. [ Maponu3 comneit [ DIeKTPOHHBIN pecypc] : METO/. yKa3aHus 1o 00mei
XUMUHU JUIs CTyAeHTOB 1 Kypca xumudeckoro ¢akynasrera / baml'V; cocrt.: H. A. AmMunesa, JI. T'.
Kysuna, T. B. bepectoBa .— Ya : PULL baml'V, 2016.— DnexkTpoH. Bepcus med. myonnuKanu .—
Hoctyn BO3MOXEH yepes DJIEKTPOHHYIO o6ubnnoreky bamly —
<URL:https://elib.bashedu.ru/dl/local/Amineva_Kuzina_Berestova sost_Rastvory
elektrolitov_mu_2016.pdf>.

8. Peakumu B pacTBOpax 3JIeKTPOIUTOB. BOomopoaHbIil oka3aTens [ DIeKTPOHHBIN pecypc] : MeTo/I.
yKa3aHus 1o o0IIe XUMHUU AJisl CTYAeHTOB 1 Kypca xumudeckoro ¢akynsrera / bamlV; coct.: JI.
I'. Ky3zuna, T. B. bepecroBa, H. A. Amunesa, 1. E. Anexuna.— VYa : PUL[ baml'Vy, 2016 .—
DNEeKTpPOH. Bepcus med. myonukanuu .— J{OoCTynm BO3MOXKEH uepe3 DJIEeKTPOHHYI0 OMOIHMOTEeKy
baml'V.— <URL:https://elib.bashedu.ru/dl/local/Kuzina_Berestova Amineva_Alehina
sost_Reakcii v rastvorah elektrolitov_mu_2016.pdf>.

9. 3amaHus K KOJJIOKBHYMaMm IO XMMHH HEMETAIJIOB [DIEKTPOHHBIN pecypc]| : METOJ. yKa3aHHS
st ctyn. 1 kypca xum. dakynbrera / bamkupckuil rocyaapcTBEHHBIH yHUBEPCUTET; cocT. H.A.
AmuneBa.— VYda : PULl baml'y, 2014 .— DOnektpoH. Bepcusa med. myonmkanuu.— Jloctyn
BO3MO>KEH yepes ONEKTPOHHYIO oubnmorteky bamlV.—
<URL:https://elib.bashedu.ru/dl/local/Amineva_lljasova_sost_Kollokvium_himija
nemetallov_2014.pdf>.

10. 3agaHus 1)1 MOJATOTOBKHM K KOJUIOKBHYMaM IO XMMHH METAJIOB [DJIEKTPOHHBIA pecypc] :
METOA. yKazaHusi Uil CTyIeHTOB 1 Kypca xumuyeckoro ¢akynbrera / baml'V; cocr.: T. B.
bepecrosa, H. A. Amunesa, JI. I'. Kysuna.— Y¢a : PUL[ bamlV, 2016 .— DnekTpoH. Bepcus meu.

nyonukanuu.—  JlocTym  BO3MOXEH 4epe3  ONEKTpoHHyl  Oubnuoreky bamly . —
<URL:https://elib.bashedu.ru/dl/local/Berestova_Amineva Kuzina sost_Zadanija po
kollokviumam himii metallov_mu_2016.pdf>.

11. AmuneBa, H.A. Xumus metaiioB [DIEeKTpOHHBIN pecypc] : 1abopaTOpHBIN MPAKTUKYM I10

Hepranndyeckoi xumun / H.A. AwmwmneBa, JIL.I. Kysuna, T.B. BbepectoBa; bamkupckuit
rocynapcTBeHHbli yHuBepcuteT.— Yda : PULl baml'V, 2017.— DnextpoH. Bepcus red.
nyonukanuu.—  JlocTym  BO3MOXKEH 4epe3  ONEKTpoHHyl  Oubauoreky bamly . —
<URL:https://elib.bashedu.ru/dl/local/Amineva i dr_Himija metallov_pr_2017.pdf>.

5.2. [lepeyensb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «AHTepHeT» N
NPOrpaMMHOI0 odecredeHnsl, He0OXOAUMBbIX /ISl OCBOCHHS IMCUMILIMHbI, BKJIIOYasi
npogeccuoHaibHble 0a3bl JAHHBIX M MHGOPMALMOHHBIE CIIPABOYHbIE CUCTEMBbI

1. DnekTponHas 6ubnmoreunas cucrema «Ib baml¥Y» - https://elib.bashedu.ru/
2. DnekTpoHHass OWONMOTeYHas CHCTeMa «YHHUBEPCUTETCKas OuOIHOTeKa OHIAWH» -

https://biblioclub.ru/
3. DnekTpoHHas OMOIMOTEUHAs CUCTeMa U3aaTebcTBa «Jlanby - https://e.lanbook.com/
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4. DnexTponHbIi Katanor bubnuorexku baml'y - http://www.bashlib.ru/catalogi/

5. VausepcanpHas ba3bl nannbix EastView (gocTynm K SJ€KTpOHHBIM HAyYHBIM JKypHajaMm) -
https://dlib.eastview.com/browse

6. HayuHnas anekTpoHHas 6mbinoTeka - elibrary.ru (7ocTyn K 3J€KTPOHHBIM HAyYHBIM JKypPHAJIaM)
- https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. loroBop Ne 104 ot 17.06.2013
r. JInensuu 6eccpoyHbie

8. Microsoft Office Standard 2013 Russian. [JloroBop Ne 114 or 12.11.2014 r. JIumeHsuu
OeccpouHbie

9. Kaspersky Endpoint Security mist 6usneca - Cranmaptabiid. JloroBop Ne31806820398 or
17.09.2018 r. Cpoxk nelictBus auuensuu 1o 25.09.2019

10. Linux OpenSUSE 12.3 (x84_64) GNU General Public License

11. Cucrema nieHTpanu3zoBaHHoro tectupoBanus baml'y (Moodle). YauBepcansHas o0IiecTBeHHAS
munensus GNU
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6. MaTepI/IaJILHO-TeXHH‘leCRaH 6333, HQOGXOHI/IMaH AJIA OCYHIECTBJICHUA 06pa30BaTeJ’[LHOFO npoumecca mo TMCUIJInNHE

HaumeHnoBanue

Ocnamennocn, CIICHAJbHBIX lIOMellIeHl/Iﬁ H HOMeHIeHI/Iﬁ JJIsL CaMOCTOATEJILHOM

HepequL JIMIHCH3UOHHOI'0 MPOTrPpaMMHOT 0

cIenUATbHBIX IOMelleHUH padoTHhI o0ecrieyeHus.
W NOMeLIeHMi 115 PexkBH3UTHI NOATBEPKAAIOIEI0 JOKYMEHTA
CAMOCTOAITE/IbHOM padoThI
y4yeOHass ayauTopus JJs Aynuropus Ne 405 1. IIpaBa Ha nmporpammsl i1 OBM onepanuonHas

NpoBeeHUs 3aHATHI
JIEKIIMOHHOT'0 THNA:
aymurtopusi Ne 405 (xopmyc
XAMHIYECKOTo  (hakynpTeTa),
aymuropust  Ne311  (xopmyc
XAMHAYECKOTO  (hakynpTeTa),
aynutopuss Ne 310 (xopmyc
XHUMHUYECKOT0  (hakyybTeTa),
aynutopuss Ne 305 (xoprmyc
XHUMUYECKOTO (paKynpTeTa).

VYuebHnast MmeOelb, yueOHO-HaTIsIHbIE T0CO0MS, 10CKa, MyJIbTUMeHa-TipoekTop Mitsubishi
XD3200U, sxpan ¢ anekrponpuBogom 300*400cm Spectra Classic

AynuropusNe 311
VYuebHas mebenb, yaeOHO-HATISAHBIE TTOocoOus, mocka, mpoektop Mitsubishi XD 600U,
9KpaH ¢ 3eKTpornpuBoaoM Projecta 183%240cm Matte white

Aynuropus Ne 310
VYuebOHast MmeOelb, yueOHO-HarIsIHbIE T0CO0HS, 10CKa, MyJIbTUMeHa-TipoekTop Mitsubishi
EW230ST, skpan nHacrennsiii Classic Norma 244*183

Aynuropus Ne 305
VYuebHast MeOelb, yueOHO-HarIsIHbIE T0CO0HS, 10CKa, MyJIbTUMeHa-TipoekTop Mitsubishi
EW230ST, skpan nacrennsiii Classic Norma 244*183

cucTeMa sl NepcoHalbHOro Kommbiorepa Win SL 8

Russian OLP NL AcademicEdition Legalization
GetGenuine.

2. IlpaBa Ha mporpammsl aiusi DBM oOHOBIeHHE
ONEPAIlMOHHONW  CHUCTEMBI Ul IIEPCOHAIBHOTO

kommbiorepa Windows Professional 8 Russian Upgrade
OLP NL Academic Edition. JloroBop Nel04 or
17.06.2013 r. JIuuensun GeccpouHble.

3. Ilporpamma mis IBM Office Standard 2013
Russian OLP NL AcademicEdition. /loroBop Nel14 ot
12.11.2014 r. JIuren3uu 0eccpoyHbIe.

4. IlpaBa Ha WCIOJB30BAaHWE NPOrPAMMHOIO
obecieuerns Kaspersky Endpoint Security mms
omHeca - CraHmapTHBIH, MPOUICHUE TOANUCKA Ha |
rof. JJoroop Ne31806820398 ot 17.09.2018 r.

Jlaboparopum:  ayJauTOpHSA
Ne 401 (xoprryc XUMHYECKOTO
¢dakympTera), aymuropus Ne
421 (xopmyC XHMHYECKOTO
¢dakynpTeTa).

Aynutopus Ne 401
YueOHass MebOenb, ydeOHO-HATMSAAHBIE TOCOOWs, 1OCKa, OaHsS BOISHASs, BECHI
aHamutrdeckne Leki B2104(100%0.001 1), Becer BK-600 ma6oparopusie (600*0,01 T),
CHCTeMHBIH Oyiok KkommbioTepa Pentium 4 2.0A/GigaByte GA-8LD533/512Mb/4
0.0Gb/FDD/ATX. guctuusitop 19-4.

Aynurtopusi Ne 421
YuebHas meOenb, yueOHO-HArsIAHBIE Mocobus, mocka, Becsl BK-600 mabGoparopHbie
(600*0,01r)

1. IIpaBa Ha mporpammsl At D9BM onepanonHas
cUcTeMa JIs TepCcoHaNbHOr0 Kommbrorepa Win SL 8

Russian OLP NL AcademicEdition Legalization
GetGenuine.

2. IlpaBa Ha nporpammsl Juisi DBM oOHOBIEeHHE
OHepaHI/IOHHOﬁ CUCTEMBI JJIsL TNEPCOHATIBHOT'O

komibroTepa Windows Professional 8 Russian Upgrade
OLP NL Academic Edition. Jlorosop Nel04 or
17.06.2013 r. JIunien3un OeccpoyHbIe.

3. IIporpamma mnst OBM Office Standard 2013
Russian OLP NL AcademicEdition. JJoroBop Nel14 ot
12.11.2014 r. JIunensun GeccpouHble.

4. IlpaBa Ha WCIOJIB30BAHWE NPOrPAMMHOTO
obecrieuennst Kaspersky Endpoint Security mms
Oouzneca - CTaHAapTHBIM, NMpOJUIEHHE MOAIUCKH Ha 1
rof. JloroBop Ne31806820398 ot 17.09.2018 r.
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yueOHble ayAUTOPUH JJIsI
KypCOBOI0
NPOEKTHPOBAHUS
(BBINOJIHEHUS KYPCOBBIX
pador): aynutopus Ne 307
(KOpIIyC XMMHYIECKOTO
¢axynprera), aynuropust Ne
408 (kopmyc XMMHYECKOTO
¢axynprera), aynuropust Ne
409 (xopmyc XMMHYECKOTO
¢akynprera), aynuropust Ne
414 (xopImyc XUMIYECKOTO
¢dakympTeTa)

Aynutopus Ne 307
VueOnast Mebenb, y4eOHO-HArIAAHbIE Mocobus, usMmepurear OP-264/1 — 2 mr.,
KoMmmbioTep B coctaBe cHcT.0mok BUSNBusiness,MoruTop20"LG, KnaBuaTypa, MBIIIb,
MeIanKa MarHUTHAs c ITOJIOTPEBOM [19-6110M, Moy XEROX

WorkCentrePE1 14e(un¢p.konmp 1 4xorn/mMus-+na3.mpuatep600*600dpi, L 4cTp/MunH),
moruTop XK 15" BenQFP 51G<Silver-Black> (1024*768, LCD), npuntep HP Laser Jet
1022 (A4, 1200dpi, 18 crp/mun), npucnocobnenuerutpTIIP-M-4, peructparop OH-827,
pH-metp pH-150MU CrocC.IOBEPKOH, CUCTEMHBIN 610K KOMIIbIOTEPA
CeleronD2.26/256Mb/80Gb/3.5"/Kombo: 16/52/24/52/Kopmyc STEP 300W
Aynuropus Ne 408
VYuebHass Mebenb, ydeOHO-HArsmHbIe Mmocodus, mocka, pH-merp pH-150MU (¢ roc.
nmoBepKoii), konboHarpesarenb ES-4110 mp-Bo Poccuss, MOY CYOSERA mnazepusrii FS-
1030MP A4, Becet BCJI-200/1 1A, ceiid.
Aynuropus Ne 409
EMKocTHas staeiika Juis aHalM3a CyCIICH3MH W AMYJBCHH U1 pabOTHI C JIA3epHBIM
aHanmm3aTopoM pasMepoB dactull SALD-7101, nmasepHbIit IUPaKIMOHHBI aHAIH3ATOP
pa3mepa gactur; SALD-7101, crabmmzatop Pecanta ACH -1500/111 kBa (280*140*185
4,5 xr), cymuika jgaboparopaas Bakyymuas CITT-200.
Aynuropus Ne 414
VYuebnast mebenb, konaykromerp OK-104, nepememmBaromee ycrpoiictBo I'1D3-
6500 1.75.45.0060, cymmnka naGoparopnas BakyymHas CIIT-200, ymapTpaTrepmocTaT
YTVY-3 - 2wr., morutop 17" LG ezFlatron T710BH (0.2, 1280*1024-68T'u, TCO"99).

1. TTpaBa Ha mporpamMmel a1t DBM omeparionHas
cUCTeMa ISl TIepCOHANBHOTO KommbioTepa Win SL 8

Russian OLP NL AcademicEdition Legalization
GetGenuine.

2. IlpaBa Ha mporpammsl 11t DOBM oOHOBICHHE
OnepaI_IPIOHHOP'I CHCTEMBI JUIA TIEPCOHAIBHOT'O

kommeiorepa Windows Professional 8 Russian Upgrade
OLP NL Academic Edition. JloroBop Nel04 or
17.06.2013 r. JIunensuu GeccpouHbIe.

3. Ilporpamma mis IBM Office Standard 2013
Russian OLP NL AcademicEdition. loroBop Nel14 ot
12.11.2014 r. JIunen3un O6eccpoyHbIe.

4. TlpaBa Ha WCIIONB30BAHHE MPOTPAMMHOTO
obecieuerns Kaspersky Endpoint Security s
omHeca - CraHmapTHBIH, MPOUICHNE TOANUCKA Ha |
rof. JJorosop Ne31806820398 ot 17.09.2018 r.

yuyeOHast ayauTopus AJs
NpPOBedeHUs] TPYNNOBBIX W

WHANBHIY ATBHBIX
KOHCYJIbTAUMH,  y4yeOHas
ayIuToOpHs UISl TeKyIlero
KOHTPOJIst "
NPOMEXKYTOUYHOM

arrecranuu: ayauropus Ne
405 (xopmyc XHMHUYECKOTO
¢baxynprera), ayAUTOPHUS
Ne311 (xopryc XHMHYECKOTO
¢dakynpTera), aymuropus Ne
310 (xopmyc XHMHUYECKOTO
¢akynprera), ayautopusi Ne
305 (xopmyc XHMHYECKOTO
¢akynprera), ayautopusi Ne
001 (xopmyc XHUMHYECKOTO
¢akynprera), ayautopusi Ne
002 (xopmyc XHMHYECKOTO

Aynurtopus Ne 405
VYueOHast MeOelb, yueOHO-HarIsIIHbIE T0CO0HS, 10CKa, MyJIbTUMeHa-TipoekTop Mitsubishi
XD3200U, skpan ¢ 3nekrpornpuBogom 300*400cm Spectra Classic

AymuropusaNe 311
VYuebHas Mebenb, yaeOHO-HATISAHBIE TTocoOus, mocka, mpoekTop Mitsubishi XD 600U,
9KpaH ¢ 37eKkTponpuBooM Projecta 183*240cm Matte white

Aynuropus Ne 310
VYuebHas MebOenb, yaeOHO-HATISIHBIE TOCOOUS, JOCKa, MyJIbTUMeTHua-TipoekTop Mitsubishi
EW230ST, skpan Hacrennsiii Classic Norma 244%183

Aynuropus Ne 305
VYueOHast MeOelb, yueOHO-HaTIIsIHbIE T0CO0HS, 10CKa, MyJIbTUMeHa-TipoekTop Mitsubishi
EW230ST, skpan HactenHbii Classic Norma 244*183

Aynurtopusi Ne 001
VYueOHas MeOeib, yaeOHO-HATTSITHBIC TIOCOOHS, JOCKa

Aynuropus Ne 002
VYueOHast MeOeib, yaeOHO-HATTSITHBIC IIOCOOMS, JOCKa

Aynuropus Ne 006
VYueOHast MeOeib, yaeOHO-HATTSITHBIC IIOCOOMS, JOCKa

Aynuropus Ne 007

1. IIpaBa Ha mporpammsl st 9BM omneparionHas
cucTeMa /sl iepcoHalbHOro Kommbiorepa Win SL 8

Russian OLP NL AcademicEdition Legalization
GetGenuine.

2. IlpaBa Ha mporpammsl mius DBM oOHOBICHHE
ONEPAIllMOHHONW  CHUCTEMBI Ul II€PCOHAIBHOTO

komnbroTepa Windows Professional 8 Russian Upgrade
OLP NL Academic Edition. Horoop Nel04 or
17.06.2013 r. JIunen3uu GeccpoyHEIe.

3. Ilporpamma mis OBM Office Standard 2013
Russian OLP NL AcademicEdition. Torosop Nel14 ot
12.11.2014 r. JIunen3uu GeccpoyHEbIe.

4. TlpaBa Ha WUCIOJb30BAHHE MPOrPAMMHOIO
obecrieuennst Kaspersky Endpoint Security —mms
Oouzneca - CTaHmapTHBIM, NpOJUIEHHE MOAIUCKH Ha 1
rog. Horosop Ne31806820398 ot 17.09.2018 1.
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(dakynprera), ayauTopust Ne
006 (kopmyc XHMHYECKOTO
¢dakympTeTa), aymuropus Ne
007 (xopmyc XHMHYECKOTO
¢dakympTeTa), aymuropus Ne
008 (xopmyc XHMHYECKOTO
(akynpTeTa)

Y4ebOHast Mmebenb, yaeOHO-HATIISITHBIE TOCOOUS, TOCKa
Aynutopus Ne 008
VYueOHas Meberp, yaeOHO-HArTSITHBIE TIOCOOMS, JOCKa

NnoMenieHne st
CaMOCTOAATeIbHOH PaloThI:
3a]l JOCTyla K 3JIEKTPOHHOMU
nndopmanmn  bubnmorexw,
YUTAJIbHBIN 3ai Nel
(T1aBHBIH KopITyC),
guTaNbHBIA 3371 Ne2 (kopiryc
¢u3MaTa), YHTANBHBIA 341
Ned4  (xopmyc  Omodaxa),
YUTAJIbHBIN 3ai Ne5
(TyMaHUTapHBII KopITyC),
YUTAIBHBIN 3251 Ne6 (kopryc
WHCTUTYTA mpasa),
YUTAJIBHBIN Ne7
(TymMaHUTapHBII KopItyc),
aynutopuss Ne 418 (koprmyc
XUMHUYECKOTO (haKkyIbTeTa)

341

3ax nocryna K 3jeKTpoHHON nHpopManun bubanorexkn
[IK (MoHOGOK) — 8 IUT., HOAKIIOUYEHHBIX K CeTH MHTEepHET, HeOrpaHWYEHHBIH AOCTYI K
anexTpoHHbIM bJl 1 OBC; KoimuecTBO MocajouHbIX MecT — 8.
YuraabHblii 3210 Nel
Hayunslii u yueOHbIi oI, HayuyHas nepuoamka, [IK (MonoGok) - 3 mr, Wi-Fi moctyn
JUIT MOOWIIBHBIX YCTpPOWCTB, HeorpaHmdeHHbIH noctynm k OBC m BJl; kommgectBo
IOCaI0YHBIX MecT — /6.
YuraabHbli 3270 Ne2
Hayunerit n y4eOHBIH QoHA, HaydHas mnepuoamka, Wi-Fi moctym amsi MOOWMIBHBIX
YCTpOUCTB, HeorpaHudeHHbIH noctyn kK ObC u B/; konnaecTBo mocagovynbix Mect — 50.
YuraabHbli 321 Ned
Hayunblii u y4eOHbIH QoHI, HayuHas nepuouka, HeorpanuueHHsld noctyn Kk 9bC u BJI;
KOJIMYECTBO MOCa0YHBIX MecT — 60.
YuraabHbli 321 Ne5

Hayunbli u yueOHbId oHn, HayuHas nepuoauka, I[IK (MoHOOmox) - 3 miT,
HeorpannueHHbI qoctyn kK ObC u B/l; konn4ecTBO MocagovHbIx MecT — 27.

YuraabHbli 321 Ne6
Hayunprii w y4eOHBId QoHA, HayyHas mnepuoamka, I[IK (MoHOOMOK) - 6 miT,
HeorpanmdeHHbIH qoctyn kK ObC u B/1; konmgectBo mocagoynbix mect — 30.

YuranbHbli 321 Ne7
Hayunerii w yueOHBId QoHA, HayyHas mepuoamka, I[IK (MoHOOmOK) - 5 miT,

HeorpaHmdeHHbIH qoctymn kK ObC u B/I; konn4ecTBO mocagovHbIX MecT — 18.
Aynutopusi Ne 418

VYueOHnast Me0enb, pakcummibHbiM anmnapar Panasonic KX-FL423RUB — 2 mir., sH-metp
pH-150MH (c roc. mosepkoii), aBroTpanchopmatop TDGC2-0.5K(0,5kBT; 2A,220/0-
250B),3604, 99p T.207/2-15, Becer "Ohaus" PA64C (65r, 0,1Mr) ¢ moBepkoii, Becbl VIC-
1500d1 (1500r. 100MI', pnemn.kanuOpoBka) ACCULAB, wuonomep H-160MU c
MTOBEPKOM, KoMIIIekc BosbTammnepomerpuaeckuit CTA, xommeioTep B Komiuiekte DEPO
Neos 4601\lO/monutop 20" Samsung BX2035/knaB./MbIlib, KOMOBIOTEP MEPCOHATBHBIH
Nel 1.210-14/3, maruutHast Memanka 0e3 Harpesa Tolopino — 2mT, MarHuTHasE MeIalka ¢
HarpeBoM M HaHokepamud.noBepx hG-MAG HS, merp-pH pH-150MMU (c roc.nosepkoii),
monurop 19" LG L1919S BF Black (LCD<TFT,8ms, 1280*1024,250K/I/M.1 400:1,4:3 D-
Sub), mepcoHanpHbIA KOMIBIOTEP B cocTae ¢/6iok/Core J7-4770 (3.4)/H87/SYGA/HDD
500Gb, wmonuTop XKK"20"Bencl.knaBuar ypatmsimbs, npuHtep Canon i-SENSYS

1. IIpaBa Ha nporpammsl i1 OBM onepanuonHas
cucTeMa JJIsl NepcoHainbHOro kommetorepa Win SL 8

Russian OLP NL AcademicEdition Legalization
GetGenuine.

2. IlpaBa Ha nporpammsl 1t OBM oOHoBNeHUE
ONEPAllMOHHOM  CHCTEMBI I NEPCOHAIBHOTO

komnbpioTepa Windows Professional 8 Russian Upgrade
OLP NL Academic Edition. HoroBop Nel04 or
17.06.2013 r. JIunien3un O6eccpoyHbIe.

3. Ilporpamma mrs IBM Office Standard 2013
Russian OLP NL AcademicEdition. JJorosop Nel14 ot
12.11.2014 r. JIurien3un 0eccpoyHbIe.

4. IlpaBa Ha WCIOJB30BAaHHE NPOrPAMMHOTO
obecrieuennst Kaspersky Endpoint  Security —ans
6usHeca - CTaHmapTHBIN, NPOJUIEHHE MOANUCKU Ha 1
rox. lorosop Ne31806820398 ot 17.09.2018 .
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MF3010, pH-metp pH-150MU c roc.nmoBepkoii, cucreMubiii Oiok IIK (775), mxad
cymmmibheii  LOIP  LF-25/350-GS1, (310X 310310 MM  G/BEHTHISATOpPA.HEPXK.CTAJb
u(ppPOBOH KOHTPOJIEP), KOTMIECTBO IMOocafouHbIX MecT — 10.

NoMelIeHue aJisi XpaHeHus

U NpopHIaAKTHYIECKOT 0
00CTy:KMBAaHUSI  y4eOHOro
000pyI0BaHUS: AyIUTOPHS

No 416 (kopmyc XUMHYECKOTO
(akynpTeTa)

Aynuropus Ne 416

ATOMHO-a0cOpOIIMOHHEIH  criekTpodoTromerp Moxenb AA-7000, ¢upmer "llumamsy",
SAnonns, 6amioH ¢ remueM Mapku A — 2 i, seaTmarop BEHTC 100 BKMu/*1/, razoBsrit
xpomaro-macc-cuekrpomerp mozens GCMS-QP 2010PIUS, kommeroTep B cocTaBe:
CUCTEeMHBIH OJIOK, MOHHWTOp, KiaBuarypa, Mbib, koHaunuonep QUATTROCUMA
QVI/QN-F12WA, noytoyk Fujitsu LifebooK F530 Intel Core i3-330M/4Gb/500Gb/ DVD-
RW/BT/15.6"/Wi n7THB+0ffice, nepconanpHblii kommbioTep B kommuiekte HP AiO 20"CQ
100 eu (MoHOO1IOK), anekTporuTKa Irit IR-8200,1500BT nnameTp xoHpopku 185MM.

1. [IpaBa Ha mporpammser st DBM oneparmonHas
cUCTEeMa I TepcoHaNbHOr0 Kommbiorepa Win SL 8

Russian OLP NL AcademicEdition Legalization
GetGenuine.

2. IlpaBa Ha nporpammsl 1t OBM oOHoBNeHHUE
ONEpPallMOHHOM  CHUCTEMBI sl  NEPCOHAIBHOTO

komnbroTepa Windows Professional 8 Russian Upgrade
OLP NL Academic Edition. JloroBop Nel04 or
17.06.2013 r. JIunien3uu GeccpouHbIe.

3. Ilporpamma mrs IBM Office Standard 2013
Russian OLP NL AcademicEdition. JJorosop Nel14 ot
12.11.2014 r. JIunien3un O6eccpoyHbIe.

4. TlpaBa Ha WCIIONB30BAHHE MPOTPAMMHOTO
obecieuennss Kaspersky Endpoint Security mms
omHeca - CtaHmapTHBIH, MPOUICHNE TOANUCKA Ha |
roa. Jloroop Ne31806820398 ot 17.09.2018 r.
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ITpunoxxenne Ne 1

MMHOBPHAYKHN POCCHHN
OI'bOY BO «bAIIKUPCKNUN I'OCY JAPCTBEHHbBIM YHUBEPCUTET»
XUMUYECKUN ®AKYJITET

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

muciuiuiiael Heopranmyeckasi XuMust
Ha 1,2 cemectp

odHasd
dhopma oOydeHust
Bua paéoTsl O0BneM THCHHILINHEBI

O6mas Tpynoemkocts auctuiuiviel (3ET / yacoB) 16/576
Y4eOHBIX 9acOB Ha KOHTAKTHYIO pabOTy C IPETIO/IaBaTeIeM: 378,9

JIEKITAHA 86

MTPAKTHIECKUX/ CEMUHAPCKHIX

J1a00PAaTOPHBIX 288

OpyTux (TpynmnoBasi, MHAUBUAYaIbHAs KOHCY/IbTALMS M UHBIE BUIBI
y4eOHO! AeITeTHHOCTH, IIPeyCMaTPHUBAIOIINE pad0Ty 00yIatONUXCs C

npenogasarenem) (PKP) 4,9
Y4eOHBIX 4acOB Ha CAaMOCTOSATEIbHYIO paboty o0y4varoimuxcs (CP) 91,5
Y4eOHbIX 4acOB Ha MOATOTOBKY K dK3aMeHy/3aueTy/nuddepeHuupoBaHHOMY

3auety (KoHTpOIIBh) 105,6

®opma(bl) KOHTPOJIS:
sKk3aMeH 1 cemecTp
9K3aMeH 2 ceMecTp

B toMm uucie:
KypcoBasi paboTa 2 ceMecTp, KOHTAaKTHBIX 4acOB — 2, 4aCOB Ha CAMOCTOSITENbHYIO paboTy — 15.
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®opma n3ydeHUsI MaTEPUaOB: JICKIHH,

OcHoBHAas U

dopMma TeKy1ero

MIPAaKTUIECKHUE 3aHATHSA, CEMUHAPCKUE 3aHATH, JIOIIOJIHUTEILHAS KOHTPOJISI YCIIEBAEMOCTH
No nabopaTOpHBIC PabOTHI, CAMOCTOSITEIbHAS paboTa U JUTEpaTypa, N (KOJJIOKBUYMBI,
- Tema u conepkanue TPYZIOEMKOCTS (B uacax) peKOMEHTyeMas 3amaHus M0 CaMOCTOATEIIFHON paboTe CTYJCHTOB KOHTPONHHBIE PABOTEL
cTyneHTaM (Homepa u3 KOMITBIOTEPHBIE TECThI U
CITHCKA) T.I1.)
JIK ITIP/CEM JIP CP
1 2 3 4 5 6 7 8 9
1. OCHOBHBIE 3aKOHBI U CJIEICTBUSI 2 - - - [1,2], mom. [1-3] 1. Bemmomante Ne92-97,106-107, 115-117, 123- Y CTHBI HHAWBUAYAIbHBINA
ATOMHO-MOJICKYJIIPHOTO YICHUS 125, 138-141, 201, 209-212, 222-225, 237-240, OTIPOC, TECTHPOBAHUE,
249-250 [3]. 3allIUTa TPaAKTHIECKOU
2. [ToaroToBUTHCS K TaOOpaTOpHOU padoTe. paboTHI
2. 3axii;ﬁzr:i;inpgz%amﬂ 4 - - - [1,2], nom. [1-5] 1. Buimonnuts Ne 317, 324-326, 332-337, 350, y“f;’;;f:gf;;ﬁgflm
TepMonuHaMUIeCKU U 356, 362-367, 368-370 [3]v'
. 2. IToaroToBUTHCS K JIAOOPATOPHOI padboTe.
KMHETHYECKUI aCIIEKTEI
3. XMMHYECKOe paBHOBECHE. 2 - - - [1,2], mom. [1-3, 5] 1. Bommomsnts No 317. 324-326. 332-337. 350 Y CTHBII HHIUBHUYAIIbHBIH
CMenienre XUMAIECKOTO 356, 362-36’7, 368-376 3]. T / TpyIIIOBO# OTIpOC
PaBHOBECHA 2. IToarotoBUTHCS K JIAOOpaTOPHOH padoTe.
4, PactBOpBL. 4 - 30 6 [1,2], nom. [1-3, 6-8] 1. Beimosiauts Ne 383-388, 393-395, 400-405, Y CTHBIN HHANBUAYATbHBII
410-415, 421-425, 431-433, 438-441, 442, 443, / TpyTIIOBO# ompoc,
446, 447-452, 456-461, 465-470, 479-484, 497- 3alIuTa MPAKTHYECKON
503, 509-513, 516-518, 527, 523-532, 535-539, PpaboTHI, KOHTPOJIHHAS
545-550, 553-554 [3]. pabora.
2. IloarotoBUTHCS K TAOOPAaTOPHOH padoTe.
5. OBP. KonnuecTBeHHas OIieHKa 2 - 12 6 [1,2], mom. [1-3] Y CTHBI HHAWBUAAYATEHBINA
OBP 1. Bemouauts Ne 598-601, 606-610, 617-625, / TpyMIIOBO¥ Ompoc,
651-658 [3]. 3allUTa IPAKTHYECKOU
2. [ToarotoBuThCS K Jab0OpaTOpHOI padoTe. paboThI, KOHTPOJIbHAS
pabora.
6. DNEKTPOHHOE CTPOCHHE aTOMA. 2 - - - [1,2], mom. [1-3] 1. Bemmonuute No 261-264, 289-292, 298, 299 YCTHBII HHIUBHYAJIbHBIH

Tlepuoauueckuii 3aK0H
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7. XUMHYECKasl CBSI3b. - [1,2], mom. [1-3] Y cTHBIN UHAUBUyaIbHBINA
Mounexyaspras i 1. Bomonmus Ne 303, 305, 313-316 [3]. / rpynmnosoii onpoc
KpHCTaJLTHUECKask CTPYKTypa
COEIMHEHN
8. Bomopon mepekuch Bomoponaa 6 [1,2], mom. [1-3] 1. Bemmonuuts Ne777-789 [3]. VCTHBIN WHINBHTYaITbHBIH
2. [MogroToBUTHCA K 1a00OPATOPHOIL padoTe. / TpyTIIOBO# ompoc,
TECTUPOBAHHKE, 3aIIUTA
MPaKTHYECKOH pabOThI
9. Kucnopox u ero coequHeHUs 12 [1,2], mom. [1-3] 1. Bemoaauts Ne1024, 1025,1030,1032,1037- Y CTHBIN WHAWBUAYATBHBIN
1038, 1040 [3]. / TpYIIOBOii ompoc,
2. IToAroTOBUTHCS K Ta00paTOpHOI padore. TECTUPOBAHHME, 3aIIUTA
NPaKTHYECKOH pabOoTEI,
PyGe:kHasi KOHTPOJILHAS
pabora Nel.
10. 12 [1,2], mom. [1-3, 9] 1. Bemoaauts Ne1103,1105, 1108.1111, 1119, YCTHBINM HHANBUAYATbHBIN
["ajloreHs! U UX COCTUHCHUS 1122, Ne1124, 1125, 1130, 1131[3]. / TpyMIoBO# ompoc,
2. [ToAroToBUTHCS K Ja00paTOpHOIi padoTe. TECTUPOBAHUE, 3aILUTA
MPAKTHYECKOH pabOThI,
KOJUTOKBUYM
11. | XaupKOTeHBI U UX COEINHEHUS 12 [1,2], mom. [1-3, 9] 1. BemmomanTe Ne1049-1054, 1056-1059, 1069- Y CTHBIM WHAWBUAYATBHBINA
1071 [3]. / TPYIIOBOIi ompoc,
2. IToAroTOBUTHCS K T1ab0paTOpHOIi padoTe. TECTUPOBAHHME, 3aIIUTA
MPAKTHYECKOH pabOThI,
KOJUIOKBHYM
12. | A30T ¥ €ro cCoeIMHEHUS 12 [1,2], mom. [1-3, 9] . Bumosmts Ne955 — 978, 990, 992, 999-1000 VYcTHBIIT I/IHE[I/IBI/I,IlyaJ'ILHbe/i
[3]. / TpyNIOBOii orpoc, 5
N 3aIUTa IPAKTHYCCKOM
2. IToaroToBUTHCS K J1ab0paTOpHON padorte.
paboThI, KOJUTOKBUYM
13. Docdop 1 ero coegMHEHUs 12 [1,2], mom. [1-3, 9] 1. Bemonaute  Ne 992-1004 [3]. YCTHBIN HHANBUILY aTbHBIN
2. IToaroToBuThCS K 1ab0OpaTOpHOI padoTe. / TpynmoBoO# ompoc,
3alIUTa NPaKTHYECKON
PpaboTHI, KOJUIOKBHYM
14. MpimbsK, CypbMa, BUCMYT M HX 6 [1,2], mom. [1-3] 1. Bemonaute Ne 1005-1016 [3]. Y CTHBIN UHANBUAYAIBHBIN

COCANHCHUA

2. [MoxroToBUTHCS K 1a0OpaTOpHOIL padore.

/ TpyHIOBOii orpoc,
3aIUTa MPAKTHYECKOH
paboTsl
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15.

Yraepon u ero coeAMHEHUs

12

[1,2], mom. [1-3, 9]

1. Bommonauts Ne 903-925 [3].

2. [MoaroToBUTHCS K 1a00OpaTOpHOIL pabore.

Y CTHBIN MHAUBUYaIbHBIN
/ TpyMIIOBO# Ompoc,
3alIUTa IPAKTUYECKON
paboThI, KOJUIOKBUYM

16.

KpemHuii u ero coeaunenus

[1,2], mom. [1-3]

1. Bemonauts Ne 926-932 [3].

2. [MoxroToBuTHCA K Ta00OpaTOpHOIL padore.

Y CTHBIM MHAMBUAYAJIBHBII
/ TpyTIIOBO#i ompoc,
3allyTa IPaKTHYECKOM
paboTsI

17.

BOp U €T0 COCANMHCHUA

12

[1,2], mom. [1-3]

1. Bemonauts Ne867-876 [3].

2. [MoxroToBuThCA K Tab0paTopHOii padore.

Y CTHBIA MHANMBUAYAJIbHBII
/ TpyTIIOBO# ompoc,
3aIUTa IPaKTHIECKOM
paboTsl

PyOexnasi KOHTpoJIbLHAS
pabora Ne2.

Bcero

54

144

72

®KP 1,2 + koHTposs 52,8

Bcero yacoB no | cemectpy:

| 324 u.
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d)opMa U3y4YCHUA MAaTCPUAJIOB: JICKIIUHU,

OcHoBHas U

N NpaKTHYECKUE 3aHATHS, CEMUHAPCKHE 3aHSTHS, AOTIONIHUTEIBHAS Popma TEKYILEro KOHTPOIs
o
/' Tema u coneprkaHue 11abopaTopHEIC PAGOTHI, CAMOCTOSITENbHAsS paboTa JHTepaTypa, 3amaHus 0 CaMOCTOSTENFHON paboTe CTYICHTOB yCHeBaeMOCTgI (konnoKBHyMEL,
/n W TPY/I0EMKOCTS (B 4acax) peKkoMeHayeMast KOHTPOJIbHBIE pabOTHI, KOMIIBIOTEPHBIE
CTyaeHTaM (HoMmepa TECTHI U T.IL.)
JIK I[MP/CEM JIP CP U3 CIIMCKA)
1 2 3 4 5 6 7 8 9
1. | llenounsic u 4 - 9 1,5 [1,2], mom. [1-3,11] 1. Bomosuuts Ne 776-806, 829, 837-846 [3]. Y CTHBIM HHANBUAYAIBHBIN OIIPOC, 3
IIEI0YHO3EMEIbHBIC METAIIIBI . TECTUPOBAHKE, 3aIUTa MPAKTHYECKOH
2. IloaroToBUTKCS K J1abOpaTopHO padore. paboTh!
2. | Bepwiiuii, amOMUHUN U UX 2 - 9 1 [1,2], mom. [1-3,11] 1. Bemomnuuts Ne 830-836, ¢.302 Ne 866, 877 -
COE/IMHEHH 887[3]. YCTHBIN HHANBUYaIbHBIH / TPYIIIOBOM
2. IloaroToBUTKCS K J1abopaTopHOU padore. OITPOC, 3allKTa MPAKTHYECKOIl paboThI,
3. | 'epmanuii, 010BO, CBHHEI U UX 2 - 9 1 [1,2], mom. [1-3,11] | 1. Bemmomuuts Ne 935-941 [3]. YCTHBIN HHAWBUIYaTbHBIH / TPYIIIIOBOM
COEJIMHEHUS 2. IloAroToBUTKCS K J1abopaTopHOU padore. OIIpOC, 3alllUTa NPAKTHYECKOH paboThI,
4. | DneMeHThI HOATPYNIBI THTAHA U | 2 - 9 1 [1,2], mom. [1-3,11] | 1. Bemomuuts Ne 947-954 [3]. YCTHBIN HHANBUYaIbHBIH / TPYIIIOBOM
UX COCIUHCHHUS 2. IloaroToBuThCS K J1a00OpaTOpHON padoTe. OIPOC, 3aIUTa NPAKTUIECKOU paboThl,
5 DreMeHTHI OATPYNIbI BaHAAUA U | 2 - 9 1 1. Bmosmuts Ne 1017-1023 [3]. Y CTHBIN HHIUBUAYATBHBIH / TpYMIoBOii
UX COEIUHEHUS [1,2], nom. [1-3,10- . OIPOC, 3all[MTa MPAKTHUECKON paboTHI,
2. [ToaroToBUTHCS K 1a00OPaTOPHOI padoTe.
11] KOJUIOKBHYM
6 Xpom, monubzieH, Boibppam U ux | 4 - 18 2 [1,2], mom. [1-3,10- | 1. Bemonaute Ne 1089-1102 [3]. VYCTHBIN HHAWBUIYaNbHBIH / TPYIIIIOBOM
COCIIMHCHUS 11] 2. IloaroToBuUThES K J1a00OpaTOpHOH padoTe. OIPOC, 3aIUTa NPAKTHYECKON paboThI
Py0Ge:xHasi KOHTpPoOJIbHAs1 padoTa Ne3.
7 Maprasern, TeXHEIWA, peHUH U X | 2 9 2 [1,2], mom. [1-3,10- 1. Bemomnaute Ne 1136-1148 [3]. Y CTHBIM HHAUBUYAIBHBIN / TPYITIOBOM
COCIIMHCHUS 11] 2. IloaroToBuThes K 1abopaTopHO padoTe. OIPOC, 3aIUTa NPAKTUYECKON paboThI,
KOJUIOKBUYM




8 KomnnexcHble coenuHeHHS 2 9 2 [1,2], mom. [1-3,11] | 1. Bemonauts Ne 689-699 ( HeuetHsle ), 700, 704, | YCTHBIH HHAUBHAYATbHBIH / TPYIIOBOI
MEePEeXOAHBIX METaNIOB 706 -709, 732 [3]. OIIPOC, 3alKTa MPAKTHYECKOIl paboTHI,
2. [ToaroToBUTHCS K 1a00OPaTOPHOI padboTe.
9 XKeneszo, kK0OANBT, HUKEIb U X 2 9 2 [1,2], mom. [1-3,10- | 1. Bemmomuute Ne 1149 -1167 [3]. YCTHBIN HHAUBUYabHBIH / TPYIIIIOBOM
COCIIITHEHUS 11] 2. [MogroToBUTHCA K 1a0OpPaTOPHOI padoTe. OTIPOC, 3aIUTa IPAKTHIECKOH PabOTHL,
KOJUIOKBHYM
10 | Mens, cepebpo, 30JI0TO U MX 2 9 1 [1,2], mom. [1-3,10- | 1. Bemomauts Ne809 -828 [3]. Y CTHBIN HHANBAIYAIBHBIN / TPYITIOBOM
COCITMHCHUS 11] 2. IloaroToBuThCs K JabopaTopHOU padoTe. OIPOC, 3aIHUTa NPAKTUYECKON paboThI,
KOJUIOKBUYM
11 TInaTuHOMIBI ¥ UX COETUHEHNS 2 9 1 [1,2], mom. [1-3,11] 1. Bemonuure Ne 1168- 1179 [3]. Y CTHBIM HHANBHIYANBHBIN / TPYITIOBOM
2. IlogroToBuThes K 1abopaTopHO padoTe. OIPOC, 3aIUTa NPAKTUIECKOU paboThI,
TBOPYECKOE 3aJ]aHHe
12 | DrneMeHTHI MOATPYIIbI IUHKA U 2 18 2 [1,2], mom. [1-3,11] | 1. Bemonuuts Ne 847-865 [3]. Y CTHBI MHAUBUIYAIBHBIN / TPYIIOBOM
UX COCIMHEHUS 2. IloaroToBUTKCS K J1abOpaTopHOi padore. OTIPOC, 3alUTa IPAKTUUYECKOH paboThI
PyOexxHasi KOHTpoJibHAasi padoTa Ned.
13 | Penko3eMenbHbIE IEMEHTB U UX | 2 9 1 [1,2], mom. [1-3] 1. Bomoauuts Ne 894-898 [3]. YCTHBIN HHANBUYaTbHBIH / TPYIIIOBOM
COEIMHEHUS 2. IloAroToBUTKCS K J1abOpaTOpHOH padore. OIIpOC, 3alllUTa NPAaKTHUECKOH paboThI,
14 | AKTHUHOUIBI U UX COCTUHEHUS 2 9 1 [1,2], mom. [1-3] 1. Bemonauts Ne 899- 902 [3]. Y CTHBIN HHAUBUAYAIBHBIN / TPYIIIOBOM
2. IloaroToBUTHCA K 1a00paTOpHOM padoTe. OTIPOC, 3aIIUTA IPAKTHUECKOH pabOoTHI
Kypcogast pabota [1,2], mom. [1-3,11]. | KypcoBast paGoTa COCTOUT U3 BBEICHUS,
[Mepronnueckue JUTEpaTypHOro 0030pa, 00CYKICHUs PEe3yJIbTATOB.
OTEYECTBEHHBIC U OcCHOBHasl LIeJIb: HAYYHUThCS pabOTaTh ¢ HAYYHOI
3apyOeKHbIC JIMTEPATYPOH, a TAKIKE YMEHHUIO HaXOUTh U
Hay4HBIC M3JaHHs. | QHAIM3UPOBATh HAYYHBIC CTATHH.
Bcero: 32 144 19,5
@®KP 3,7 + xoHTpOIH 52,8
| Bcero uacos no |1 cemecrpy: | 252 4,




PeliTHHT — IUIaH AMCHUILIMHBI

Heopranngeckas XuMHus

(Ha3BaHWe OUCLIMUILUTMHBI COTIACHO pabodyeMy y4eOHOMY IUIaHY)
HanpasieHue/cnenuansHocts 04.05.01 «DyHpameHTanbHas U MPUKIAAHAS XUMES»

[Tpunoxenue .2

Kypc 1 ,cemectp 1
Buast  yueOHoli  gesaTenbHocTH | bamn 3a Yucno banst
CTYACHTOB KOHKPETHOE | 3aJaHMii 3a | MuHUMaIbHBIA | MakcUMaTbHBIN
3alaHue CeMecTp
Mopyas 1
Tekyumii KOHTPOJIb
1. AynutopHas paboTa 1 7 0 7
2. TecToOBBI KOHTPOJIb 3 1 0 3
3.KomiokBuym 5 2 0 10
PyGe:xHbIii KOHTPOJIb
1. [luckMeHHast KOHTPOJBbHAS paboTa 15 1 0 15
Moayas 2
Tekymumii KOHTPOJIb
1. AynutopHas paboTa 1 5 0 5
2. KonmokxBuym 5 3 0 15
3. ..
Py0e:xHbIii KOHTPOJIb
1. [luckmMeHHast KOHTPOJIBHAS paboTa 15 1 0 15
IMoompuresibHbIE 0ANTbI
1. CtyzneHueckasl OMMITHAIA 5 1 0 5
2. Tect 5 1 0 5
IocemaemocTh (02161 BHIYMUTAIOTCH U3 0011el cyMMBbl HA0paHHBIX 0aJJIOB)
1. TIlocemieHue JIEKIUOHHBIX 0 -6
3aHATUN
2. TlocemeHnue MpaKTHIECKUX 0 -10
(ceMHHApCKUX,
J1a00PATOPHBIX 3aHITHI)
HToroBplii KOHTPOJIb
1. 3ager (nudepeHuNpPOBAHHBIH
3a4er)
2. Dk3aMeH 30 1 0 30




PeliTHHT — JIaH AUCIUILINHBI

Heoprannyeckas xumus
(Ha3BaHWe OUCHMUILTMHBI COTIACHO paboueMy y4yeOHOMY TUIaHY)
HanpasyieHue/criernanbHocTh 04.05.01 «DynnameHTanbHas | PUKIATHAS XHMHUS
Kypc 1 ,cemectp 2

Buast  yyeOHOW  gesATenbHocTH | bamn 3a Yucio bauel
CTYACHTOB KOHKPETHOE | 3aJaHMii 3a | MuHUMaIbHBIH | MakcUMaTbHBIN
3aJaHKe CeMecTp

Mopyas 1

Texymmii KOHTPOJb
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1. AynutopHas pabota
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2. TecToBBII KOHTPOJIH

3. KomtokBuym 5 2 0 10
PyGe:xHbIii KOHTPOJIb
1. IluceMeHHast KOHTpOJIbHAsI paboTa 15 1 0 15
Moayasb 2

Tekyuuii KOHTPOJIb

=
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1. AyauropHast pabora

2. KomiokBuym 4 3 0 12
3. TBopyeckoe 3aganne (IOKIa) 3 1 0 3
Py0exHblii KOHTPOJIb
1. IluceMeHHast KOHTpOJIbHAsI paboTa 15 1 0 15
IMoompurebHbIe 0AJIbI
1. CtyieHdeckasi ONuMITAaa 5 1 0 5
2. Tect 5 1 0 5
HocemaemocTs (6a/U1b1 BBIYUTAKTCS U3 0011eiil CyMMBbI Ha0paHHBIX 0AJJI0B)
1. Tlocemenue JIEKIIMOHHBIX 0 -6
3aHSATUN
2. TlocemieHre NPaKTHYECKUX 0 -10
(ceMHHAPCKUX,

71a00PATOPHBIX 3aHATHIA)

HNToroBbiii KOHTPOJIb

1. 3auer (nquddepeHIMpoBaHHBIN
3a4er)

2. DK3aMeH 30 1 0 30




