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1. IlepeyeHpb NJIaHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs 10 UCUMIIJIMHE, COOTHECEHHBIX €
YCTAaHOBJICHHBIMHU B 00pa30BaTe/IbHOM NPOrpaMMe HHAUKATOPAMH 10CTHKEHHUS

KOMIIeTeHIN i

[To uToram OCBOCHUS JUCIHUILINHBI 00YYAOIIUNICS JJOJHKCH JOCTHYD CISAYIOIINX PE3YJILTATOB

oOyueHwus:
Kareropu dopmupyemast Kon n HammeHOBaHHe Pe3yabTaThl 06y4eHUs MO TUCIUTLINHE
1 KoOMTeTeHIus (¢ HHIAKATOPA J0CTHKEHHS
(rpynma) yKa3aHHeM Ko0Ja) KOMIIETCHIIUH
KOMIIeTeH
Q707
(npu
HAJTUYHHI
OIIK)
Ob6mieripo | OIIK-1 Crocoben | OIIK-1.1. Cucremarusupyer u 3HAaTh: TEOPETHUECKIE OCHOBHI 0a30BBIX
(deccroHan | aHAIM3UPOBATH, aHATTU3UPYET PE3yIbTaTHI XUMHYECKUX TUCIATLIINH
bHBIC HHTEPIPETHPOBATh | XUMHUYECKUX IKCIIEPUMEHTOB, YMeTh: pemarh THIIOBBIE YIeOHbIE 3a1a4H
HaBBIKHA 1 000011aTH HaAOIIOICHUH, U3MEPEHUA, a IO OCHOBHBIM (0a30BBIM) XUMHYCCKHM
Ppe3yNbTaThI TaKKe PEe3yNbTaThl PACUETOB JCLUILTHHAM
9KCIIEPUMEHTAIbHBI | CBOWCTB BEIIECTB M MarepuasioB | Bianers: HaBbIkaMu pabOTHI ¢ y4eOHOM
X U pac4yeTHo- JUTEPATypOH 110 OCHOBHBIM XUMUYECKUM
TEOPETHYECKHX JUICHUILTHHAM
pabot xumudeckoit | OINIK-1.2. Ipeasnaraer YMeTb: BBINOJIHATh CTAHJAPTHBIE
HaIpaBJICHHOCTH HHTEPIIPETALHUIO PE3YJIbTATOB JeicTBHs (KiIaccu(UKalys BEIEeCTB,

COOCTBEHHBIX SKCIIEPUMEHTOB U
Pac4eTHO-TEOPETHISCKHUX paboT
C UCTIONB30BaHHEM
TEOPETUYECKUX OCHOB
TPaIUIHOHHBIX 1 HOBBIX
pa3aenoB XUMHHU

COCTaBJICHHE CXEM IIPOLIECCOB,
CHCTEeMaTH3aLHsl JAHHBIX U T.II.) C YYETOM
OCHOBHBIX HOHSTHI 1 00IIHX
3aKOHOMEPHOCTEH, (popMynupyeMbIX B
paMKax 0a30BBIX XUMHYIECKUX AUCIUTUINH

OIIK-1.3. ®opmynupyer
3aKIIFOYCHUS ¥ BEIBOJIBI TIO
pe3yapTaTaM aHalu3a
JINTEPATYPHBIX JAHHBIX,
CcOOCTBEHHBIX
SKCIIEPUMEHTATILHBIX U
pacyeTHO-TeOpeTHIECKUX paboT
XHUMHYECKOH HalPaBICHHOCTH

YMeTh: BBINOTHSITE CTaHIapTHBIC
JieicTBHS (KIaccu(UKaIys BEIECTB,
COCTaBJIEHHE CXEM IIPOLIECCOB,
CHUCTEMATU3aluA JaHHBIX U T.H.) C YyU€TOM
OCHOBHBIX ITOHSTHHA U OOIIHNX
3aKOHOMEpHOCTeH, (HopMyTHUpyEeMbIX B
paMKax 0a30BBIX XUMUYECKUX JUCHUITINH

OIIK-2 Cniocoben
MIPOBOTUTH
XHUMHAYECKUHA
9KCIICPUMEHT C
COOJTIOIEHNEM
COBPEMEHHOTO
000pynoBaHuUs,
co0r0/1a51 HOPMBI
TEXHUKU
0e30I1acHOCTH

OIIK-2.1. PaGoTaeT ¢
XUMHYECKHMH BEMIECTBAMH C
COOJIIOIEHHEM HOPM TEXHHUKU
0e30IacHOCTH

3HaTh: CTaHIAPTHBIC METOBI MONyYEHHS,
UIEHTHOUKALMN U UCCIICOBAHUS CBOMCTB
BEILIECTB U MaTepHaIOB, MPaBHIa
00paboTKA ¥ 0(OPMIICHHS PE3YIHTATOB
pabotsl, HopMbl Th

OIIK-2.2. IIpoBOAUT CHHTE3
BEIIECTB ¥ MaTepHAIIOB pa3HOU
MPHUPOJIBI C UCTIOIB30BAHUEM
AMEIOIINXCST METOINK

3HaTh: CTAH/IAPTHBIE METO/IBI TIOJIyUCHUS,
WIeHTU(HUKAIUK U UCCIIEIOBAHKS CBOHCTB
BEIIIECTB M MaTePUAIIOB, [IPABHIA
00paboTku u opopmiteHUs pe3yIbTaTOB
pabots1, HopMmbl Th

VYMmers: IIPOBOANTH MMPOCTHIC XUMHUYCCKUE
OIIBITHI IO TpE€AJIAara€MbIM METOJUKaM
BiazmeTs 0a30BBIMH HaBBIKAMH
MPOBEICHUSI XUMHYECKOTO IKCIIEPIMEHTA
1 0(hOpMIICHUS €r0 Pe3yJIbTaTOB

OIIK-2.3. [TpoBoaut
CTaHIAPTHEIC OTICPAIINHA JIJIS
OIIpEICIICHUS] XUMHIECKOTO U
(ha30BOr0O COCTaBa BEIIECCTB H
MaTepHAJIOB HA MX OCHOBE

3HaTh: CTaHIAPTHBIC METOBI MONYYEHHS,
UIeHTH(UKALMN 1 UCCIECOBAHMS CBOMCTB
BEILIECTB U MaTepHaOB, IPaBUia
00paboTku 1 ohopMIICHNS PEe3yIIBTaTOB
pabotsl, HopMmbl Th

YMeTh: IPOBOJUTE MPOCTHIE XHMHYCCKUE




OIIBITHI IO MPEIAraeMbIM METOIMKAM
3HaTh: CTaHJAPTHBIC METObI MONYYCHHS,
UICHTHDUKALMN U UCCIICOBAHUS CBOICTB
BEIIECTB U MaTepPHANIOB, MPaBHa
00paboTku 1 opopMIICHUS PE3yIILTATOB
pabotsl, HopMbl Th

OIIK-2.4. ITpoBoaut
HCCIIENOBAaHUS CBOMCTB
BEIIIECTB U MaTEPHUAJIOB C
HCTIOB30BaHUEM CEPUHHOTO
HAYYHOTO 000PYIOBaHHUS

2. lenb 1 MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTeJbHOM MPOrpaMMbl

Lenpto ocBoenms  mucnmininebl  «Heopranmdeckas  xumus» — sBiusierca  (oOpMHpOBaHWE
(yHIAMEHTATBHBIX 3HAHUHA TCOPETHUYECKUX OCHOB XMMUW U CBOWCTB XMMHUYECKUX AJIEMEHTOB, MPOCTHIX
BEIIECTB M WX BAXKHEHIINX COEIWHEHHH, METONOB WX MOJY4YeHHS B J1a0OpaTOPUH M MPOMBIIUICHHOCTH,
00JacTIX MX IPUMEHEHHS B HAPOJTHOM XO3SHCTBE.

3TOT Kypc SBIJISETCA JJOTHYECKUM MPOJODKEHUEM U YIITyOJIeHHEeM 10 YHUBEPCUTETCKOM MPOTpaMMBbI
Kypca XHMHWH, TpernojaBaHUEe KOTOPOTO0 Ha4yMHAeTcs B  00mIe0o0pa3oBaTelbHBIX  YUPEKACHUSIX.
IIpeeMCTBEHHOCTh W3y4YEHHUS] [IOCTHTAeTCSd IOBTOPEHHWEM W YIIIyOJNEeHHWEeM 3HAaHWU psAga pa3felioB U3
NpEAECTBYIOMETO  0011e00pa3oBaTeIbHOT0 [UKJIA CTYy[JSHTOB Ha JIEKIHOHHBIX H JIaOOpaTOpHO-

npakTuieckux 3aHsaTHsx. OcoOeHHOCThI0 Kypca «Heopranwueckas Xumus SBISETCS

cTyneHTtaMu Ha 1 kypcee B 1, 2 cemecTpax.
Jucuunnuna «Heopranuueckas XuMus» OTHOCUTCS K oOs3arenbHoi yactu Ol

U3yYEHHUE €ero

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

Conepkanue paboueii mporpaMMsl mpejcTarieHo B [Ipunoxennu 1.

4, @DoHJ OLIEHOYHBIX CpeacTB MO JUCHUIVIMHE

yueOHO-MeToAnYeCcKoe ofecreyeHue CaMOCTOATEIHLHOH PadoThl 00yYaIOIHXCSH )

4.1. IlepeyeHb KOMIIETEHIMI M HHANKATOPOB JOCTHKEHUS] KOMIIETEHLUI ¢ yKa3aHHeM
COOTHECEHHBbIX C HUMH 3aIJIAHMPOBAHHBIX Pe3y/IbTATOB 00y4YeHHUsI 110 AUCHHUILINHE.
Onucanue KpUTEpUeB U MIKAJ OLCHHBAHUSA Pe3yJIbTATOB 00yYeHHS IO TUCHUIIIHHE

Koxa u popmynupoBka koMneTeHIIMH

OIIK-1

Cnocoben

aHaJIM3UPOBATh,

WHTEpPIPETUPOBATE U

0000111aTh

pe3yJbTaThl

SKCHICPUMCHTAJIBHBIX U PACUCTHO-TCOPETHUICCKUX pa60T XUMHYECKOMN HAITPpaBJICHHOCTH.

Kon n PesyabTaTsl Kputepuu orieHHBaHUs pe3yJbTaTOB 00yIESHHsI

HaNMEHOBaH o0y4eHus no

ue AUCHMILTHHE 2 3
HiKaTopa («HeynosnetBo | («YIOBIETBOPUTE 4 («Xopomo») 5 («OTnu4HOY)
JAOCTHAKEHUS

PUTEIHHOY) JIBHO»)

KOMIIeTeHI !

"
OIIK-1.1. 3HaTh: 3arpyausercsi B | Mmeer Nwmeer HNmeer  ueTkoe,
CucremMatusu | TEOPETUYECKHE | ONpPENEICHUHN HpPEeJCTAaBICHUE O | MPEICTABIEHHE O | LEIOCTHOE
pyer U | OCHOBBI 6a30BBIX COJIEpKAHUU COJEpKAHUU IpeJCTaBIEHUE O
aHanu3upyer | 0a30BBIX MOHATHH 1 OTAEIBHBIX OCHOBHBIX COJIep)KaHuU
Ppe3yJIbTaThl XUMHUYECKUX (hopMyITHpOBKE | XMMHUYECKHX y4eOHBIX KypcOB | OCHOBHBIX
XMUMHUYECKUX | AUCIMIUINH OCHOBHBIX JICLUILINH, 3HA€T | 10 XUMHUH, 3HACT | XMMHUYECKUX
HKCIIEPUMEHT 3aKOHOB XMMHH | TEPMUHOJIOTHIO, TEPMUHOJIOTHIO, KypcoB M 0OImImx
OB, OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI | 3aKOHOMEPHOCTSIX
HaOroIeHUi, XUMHH, HO Y IOHUMAET XUMHUUYECKHX
U3MEpeHuil, a JIOTTyCKAeT CYIIHOCTH OOIMMX | MPOIECCOB,
TaKXKe HETOYHOCTH B 3aKOHOMEPHOCTEH | M3y4aeMbIX B




pe3yabTaThl (hopmynupoBKax , N3y4aeMBbIX B paMKax OCHOBHBIX
pacueToB paMkax 0a30BBIX | XHUMHYECKHX
CBOWCTB XHUMHUYECKHX JUCLUIIIHH
BEIIIECTB u JMCIUILUINH
MaTepuaioB Ymers: pemats | He ymeer VYmeer pemarts YmMeer pemiats YMmeer peniats
TUIIOBBIE TUIIOBBIE 3a7]aud KOMOMHHUPOBAHHBI | 3a/1a41
yueOHbIe 3a/1auu 13 6a30BBIX € 3a/1a4u u3 MOBBIIIEHHON
0  OCHOBHBIM KypCOB XHMUH 6a30BBIX KypCOB CJIO’KHOCTH M3
(6a30BBIM) XUMHAN 0a30BBIX KypCOB
XUMHUYECKAM XUMUH
JUCHUITHHAM
Bnanets: He Bimageet Bnaneer Bnangeer Bnageer
HaBbIKAMH HaBbIKAMH HaBBIKAMHA HaBbIKAMHU
paboTsI c BOCIIPOM3BEACHUS | CAMOCTOSITENBHOT | KPUTHYECKOTO
yueOHOH OCBOCHHOTO 0 U3y4eHUs aHaIM3a y4eOHOM
JUTEpaTypor Mo yueOHOro OTJENbHBIX nHdopmanuu mo
OCHOBHBIM MaTepuaa 1o pasnenos OCHOBHBIM
XUMHYECKIM OCHOBHBIM yueOHOI paszzenaMm XUMHH,
JUCLUILTHHAM XUMHUYECKHM JUTEPATYpPHI IO (bopMyITHpPOBKH
JUCIUIUTMHAM OCHOBHBIM BBIBOJIOB U
XMMHUYECKIM ydJacTus B
JUCIUTUIMHAM 1 JIICKYCCHUH TI0
o0CyxIeHus YIeOHBIM
OCBOEHHOTO BOIIPOCAaM
MaTepuana
OIIK-1.2. YMmeTh: He ymeer Ymeer Ymeer Ymeer
IIpennaraer BBINOJIHATh HHTEPIPETUPOBAT | COCTABIATH IIPOTHO3UPOBATH
UHTEpIpeTaln | CTaHJapTHHIE b PE3YJIbTaThI CXEMBI IIPOIIECCOB | Pe3yJIbTaThI
U0 JeicTBus OTHOCHUTEIIEHO c HECIIOKHBIX
pe3yIbTaToOB (xnaccudukanm MIPOCTHIX UCIIOJIB30BAaHUEM | IOCIIEAOBATEIHHO
COOCTBEHHBIX | o BEIIIECTB, XUMUYECKHUX 3HaHUIl OCHOBHBIX | CTEH XUMHUYECKUX
HKCHEPUMEHT | COCTaBJICHUE IIPOIIECCOB C XUMHUYECKUX peaxiumii ¢
OB U | cXeM WCTIONIb30BAaHUEM | JAWCHHWIUINH, HO y4eToM 00IIuX
pacdeTHo- MPOLIECCOB, 00X JOIyCKaeT 3aKOHOMEPHOCTEH
TEOPETHUYECKN | CHCTEMaTH3aIH MPE/ICTABICHAN U | OTHAENIbHBIC MIPOLIECCOB,
X paboT cC | JaHHBIX W 3aKOHOMEPHOCTEH | HETOYHOCTH IPH N3y4aeMbIX B
UCIIONb30BaH | T.I.) C Yy4EeTOM , N3y4aeMbIX B (hopMynpoBKe paMKax OCHOBHBIX
ueM OCHOBHBIX paMKkax 0a30BBIX | yCIOBHH XUMHYECKHX
TEOPETUYECKH | TOHATUH u XMUMHUYIECKUX OCYIECTBIICHUS JTUCTIHATUIMH
X OCHOB | 00mIX JUCTIUIUTMH TaKUX MPOIIECCOB
TPaIUIMOHHBI | 3aKOHOMEPHOCT
X ¥ HOBBIX | €H,
pasaenon hopmynupyembl
XUMUH X B paMKax
0a30BbIX
XUMHUYECKUX
JUCIUIIIMH
OIIK-1.3. YMmeTs: He ymeer Ymeer Ymeer Ymeer
dopMmynupyeT | BBIIOJIHITH MHTEPIPETHPOBAT | COCTaBIISATH IIPOTHO3UPOBATH
3aKJIIOYEHUS U | CTaHJapTHBIC b pE3yJbTaTHI CXEMBI IIPOIIECCOB | PE3YIBTATHI
BBIBOABI IO | JeHcTBUSA OTHOCHTEIIFHO c HECIIOKHBIX
pesynpratamMm | (KIaccupHUKaIH MPOCTBIX HCIOJNB30BaHUEM | TOCIIEAOBATEIHLHO
aHanmm3a o BEIIIECTB, XUMHYECKHIX 3HAaHUI OCHOBHBIX | CTEH XUMHUYECKUX
JUTEPAaTypHBl | COCTaBJICHUE MIPOIIECCOB C XAMHUYECKUX peaxmii ¢
X JAHHBIX, | CXeM WCTIONB30BaHUEM | JWCIUILINH, HO Y9eTOM O0IInX
COOCTBEHHBIX | TPOIECCOB, o0mmx JIOTTyCKaeT 3aKOHOMEPHOCTEH
SKCHEPUMEHT | CUCTEMaTHU3allu HpPEeJCTAaBICHUN U | OTAEIbHBIE IPOLIECCOB,
QIBHBIX M| JaHHBIX H 3aKOHOMEPHOCTEH | HETOYHOCTH MpH H3y4aeMbIX B
pacueTHo- T.I.) C Y4eToM , I3y4aeMbIX B (opMyIHpoBKe paMKax OCHOBHBIX
TEOPETUYECKH | OCHOBHBIX paMKax 0a30BBIX | yCIOBHH XUMHYECKHX
X pabor | moHsTHH u XUMHUYECKUX OCYIIECTBIICHHS JICLUTIIIAH
XUMHYECKOI 00mmmx JICTIATUTAH TaKUX MPOIIECCOB
HaIPaBJIEHHO | 3aKOHOMEPHOCT




CTH

e,

(hopmynupyembl
paMkax

X B
0a30BbIX
XUMHYECKUX
IACLUILIAH

Kox u ¢popmynupoBka KOMIETEHIUH
OIIK-2 CrnocobeH MpOBOANTH XUMHUYECKHH HKCIIEPHUMEHT ¢ COOJIIOEHUEM COBPEMEHHOTO
00opyoBaHus, cOOI0Aast HOPMbI TEXHUKH 0€30MaCHOCTH

Koa n PesynbTarsl Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYESHUS

HANMEHOBaH | 00y4YeHHd MO

He AUCLHHILTAHE

HHIUKATOPA 2 3

AOCTHKEHUS («Heynosnetrsoputen | («YnosiaetBopurens | 4 («Xopouox) 5 («OTnu4HOY)

KOMIIETeHIH BHO») HO»)

U

OIIK-2.1. 3HaTh: 3aTpynHseTcs B Nwmeer Nmeer Nmeer  uetkoe,

PaboTtaeTr ¢ | craHOapTHBIE | ONpPEAEICHUH MIPE/ICTABIICHUE O MIPEACTAaBICHNE | LEJIOCTHOE

XUMHUYECKHM | METOMBI 6a30BBIX OHATHH U COJICp)KaHNU O COZICpP’KaHWHM | MPEACTABICHUE O

" MOTy4YCHHS, (hopmynupoBKe OTHETbHBIX OCHOBHBIX CoZIepyKaHNU

BEIECTBAMH | MACHTH(UKA | OCHOBHBIX 3aKOHOB XUMUYECKHUX yueOHBIX OCHOBHBIX

c LIUH U XUMUHU JUCLUIUINH, 3HaeT KypCOB IO XUMHYECKUX

coOMIoAeHHe | MCCIeNOBaHU TEPMUHOJIOTHIO, XMMHMH, 3HaeT KypcoB U 00IIUX

M HOPM | s CBOWCTB OCHOBHBIE 3aKOHBI TEPMUHOJIOTHIO, | 3aKOHOMEPHOCTSAX

TEXHUKU BEIIIECTB U XMMUH, HO OCHOBHBIE XUMHYECKUX

6e30macHOCT | MaTepHaloB, JIOTTyCKaeT 3aKOHBI MPOIIECCOB,

" npaBmiIa HETOYHOCTH B TIOHUMaeT N3y4aeMBbIX B
00paboTKu U (dbopMyIHpOBKax CYIIHOCTb paMKax OCHOBHBIX
odopmieHns o0mmx XAMHYIECKHX
pe3yJIbTaToB 3aKOHOMEPHOCT | IUCLUIUINH
paboThl, e, M3yJaeMbIX
HopMbI Th B paMKax

6a30BBIX
XUMHYECKUX
JUCHUIUIMH

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

ITpoBogut CTaHJapTHBIE HHTEPIPETHPOBATh | COCTABIATH MPOTHO3UPOBATH

CHHTE3 METOBI pe3yIbpTaThI CXEMBI pe3yabTaTh

BEIIECTB W | MOJy4YCHH, OTHOCHUTEIJIFHO TIPOIIECCOB C HECJIOXKHBIX

MarepuaaoB uieHTnpuKa MPOCTBIX WCIIONIb30BaHKE | MOCIIE0BATEIbEHO

pasHoOM U1 1 XUMHUYECKUX M 3HaHUH CTEH XMMHUYECKUX

NpUPOJBl  C | HCCIIEIOBAHH MPOLIECCOB C OCHOBHBIX peaknuii ¢ yaetom

WCIIONIb30BaH | s CBOMCTB UCTIONIb30BaHUEM XUMHUYECKUX 001X

ueM BEILIECTB U o0mux JUCIUIUIMH, HO | 3aKOHOMEPHOCTEH

UMEIOIUXCA | MaTepHajoB, MIPECTaBICHUN U JIOITyCKaeT MPOIIECCOB,

METOHK MpaBuiIa 3aKOHOMEPHOCTEI], OTJeNbHBIE N3y4aeMbIX B
00paboTku U N3y4aeMbIX B HETOYHOCTH paMKaxX OCHOBHBIX
odopmieHus pamKax 6a30BBIX npu XUMHYECKUX
pe3yIbTaToOB XAUMHUYIECKUX (hOopMyIHPOBKE | IUCHIUIUINH
paboTsl, JUCTIATUTAH YCIIOBHH
HopMbl Th OCYLIECTBIICHUS

TaKHX

IIPOLIECCOB
VYMmers: He ymeer VYMmeer npoBOAUTH Ymeer YMeeT BBINONHATh
MPOBOJUTH OJIHO- U MIPOBOJUTH JI€MOHCTPAaTHUBHEI
MPOCTHIE JIBYXCTaJUIHBIN OJIHO- U € OIBITHI IO
XUMHYECKHE CUHTE3 IO JBYXCTaUWHBl | XMUMHUU; OOHO- U
OIIBITHI T10 IpeagaraeMoi W CUHTE3 10 JIBYXCTaqUIHbIA
IpeJIaraeMsl METOJIHKE C IpeylaraeéMoi | CHHTE3 110




HUA OIIBITOB

M METOJUKAM BBIXOJIOM LIEJICBOTO | METOJIHUKE C npeagaraeMoi
MPOJyKTa MEHEee BBIXOJIOM METOIUKE C
50% ot LIEJIEBOTO BBIXOZOM
3asBJICHHOTO B MPOJYKTa LIEJIEBOTO
METOIMKE; aHATIU3 6oinee 50% ot MPOIYKTa
MIOJIYY€HHOTO 3asBJICHHOTO; COIJIaCHO
BEIIIECTBA OAHUM U3 | HACHTU(UKAIM | 3asABICHHOMY B
CTaHJAPTHBIX 0o METOIHKE;
METOJIOB. HCCIIENOBAaHNE TIPOBOJIUTH
Homyckaer CBOICTB KOMIIJIEKCHBIH
OTJIEeNBHBIC OMHUOKN | TOTyYeHHBIX aHaJIN3 U
pu ohopMIICHUH BEIIECTB U HCCIIE0BaHUE
MPOTOKOJIA MaTepHaoB. CBOICTB
JKCIIEPUMEHTA Vmeer MOJTyYEHHBIX
0popMIIATH BEIIECTB U
pe3ynbTaThl MaTepuasoB.
JKCIEpUMEHTA Ywmeer
¢ HeOOIBLTNM oopmitsTh
KOJIMYECTBOM pe3yIabTaTH
3aMevaHui SKCIICPUMEHTA B
COOTBETCTBHH C
3asBJIEHHBIMU
TpeOOBaHUSIMH
Brnanets: He Brmageet Baneer 0a30BeIMU Bnangeer Bnaneer
0a30BEIMHU HaBbIKAMU CHHTE3a, | HaBbIKAMH HaBBIKAMU
HaBBIKAMU UACHTU(DHUKAIIMA U CHHTE3A, CHHTE3A,
MIPOBEICHUS W3YYECHHS CBOHCTB uaeHTHGHUKANK | UACHTH(PHUKAUU
XUMUYECKOTO HECJIOKHBIX U ¥ U3yUYCHUS Y U3y4eHUs
3KCIIEPUMEHT BEILECTB CBOMCTB CBOMCTB BEIIIECTB
au OTACIbHBIX Y MaTepuaoB,
odopmieHns KJIaCCOB MIPaBHILHOTO
ero BEIIECTB MIPOTOKOJINPOBAHH
pe3yIbTaToOB (Matepuanos), ST OIIBITOB
MIPaBHIHHOTO
MIPOTOKOJIMPOBA

Kpurepussmu oneHuBaHMs SIBISIOTCS Oajuibl, KOTOPBIE BBICTABIISIOTCS IPENOJABaTEIEeM 3a BHIbBI
JesITeIbHOCTH (OLICHOYHBIE CPEICTBA) MO HTOraM HM3Y4EHHUs MOAYJeH IUCUMIUIMHBI, MEPEYUCICHHBIX B
pEHTHHT-TIIaHe JAMCUMILIMHBI, U JK3aMEHa: TeKYIIUH KOHTPOJIb — MakcumyM 40 0aiuioB; pyOeKHBIH
KOHTPOJIb — MakcuMyM 30 0ayIoB, OOMIPUTEIbHBIE OauThl — MakcuMyM 10.

IIkane: OLICHWBAHUA AJIA DK3aMCHa:

oT 45 10 59 GaIoB — «yJOBIETBOPUTEIHHOY;

ot 60 10 79 GalIoB — «XOPOIIOY;

oT 80 0aJUIOB — «OTIIMYHOY.

4.2. TUNOBbIE KOHTPOJIbHBbIE 32JaHNSl WU HHbIEe MAaTepPHAJIbl, He00X0AUMbIE VISl OLleHUBAHUS
pe3yJbTaToB 00yUeHHs M0 JUCHUIINHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMH B
o0pa3oBaTe/IbHON MPOrpaMMe HHAHKATOPAMH J0CTHKeHHsI KoMneTenumii. MeToanyeckue
MaTepHuaJbl, onpeae/sonye Npoueaypbl OLleHNBAHUS Pe3yJIbTATOB 00y4eHHs 110

AUCLHUILINHE

KO}] N HAUMECHOBAHWE NHIAMUKATOPaA

JOCTHKCHUS KOMIICTCHIITMN

Pe3ynbTaThl 00ydeHUs IO JUCIUTLTAHE

O11eHOYHBIE CPECTBA

OIIK-1.1. CucremaTu3upyer 1 aHaJIU3UPYET
pe3yabTaThl XMMUYECKHUX SKCIIEPUMEHTOB,
HaOJFOICHUH, U3MEPEHUI, a TAKKe
pe3yabTaThl PACYETOB CBOMCTB BEIECTB U

3HaTh: TEOPETUUCCKHUE OCHOBBI 0a30BBIX

XUMHUYCCKUX TUCHHUITIINH

YMeTh: pemars THIIOBBIC YIeOHbBIC 3a1a4H
10 OCHOBHEIM (0a30BbIM) XUMHUYECKUM

YcTHbli
WH/IUBUIYaIbHBIN /
rpYIIOBOH OIpoc,
TECTHPOBaHUE, 3aINTa
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MaTepuraioB

JIUACLMAILINHAM
Bnagers: HaBbIKaMu pabOTHI ¢ y4eOHOU
JUTEPATypPOH IO OCHOBHBIM XUMHYCCKIM
JIUACLMILINHAM

MPAaKTUYECKOI
paboThl, KOHTPOJIbHAS
paboTa, KOJUIOKBUYM,
TBOPYECKOE 3a/IaHHUC

OIIK-1.2. Tlpennaraet HHTEPIPETALIUIO
Pe3yabTaTOB COOCTBEHHBIX IKCIICPUMEHTOB U
pacyeTHO-TEOPETHYECKUX PaboT ¢
HCIIOJIE30BaHIEM TEOPETHIECKUX OCHOB
TPaIUIIMOHHBIX M HOBBIX PA3/IEIOB XUMHIH

YMeTh: BBIOTHATH CTAHIAPTHBIC ICHCTBUS
(kmaccudukanys BEIECTB, COCTABICHUE
CXEM TPOIIECCOB, CHCTEMATU3AIUS TAHHBIX U
T.I.) C Y9€TOM OCHOBHBIX MOHITHH U OOIIHX
3aKOHOMEPHOCTE, (POpMyITHPYyEeMBbIX B
paMkax 6a30BbIX XUMHYECKUX JAUCIUTLTHH

Vel
WHJIUBHUyaIbHBIH /
IPYIIIOBOH OIPOC,
TECTUPOBAHMUE, 3aIIUTa
MIPaKTUYECKON
paboThI, KOHTPOJIbHAS
paboTa, KOJUIOKBUYM

OIIK-1.3. ®opmynupyeT 3aKITIOUEHHS U
BBIBOJIBI 110 PE3YNbTaTaM aHAIHN3a
JIUTEPaTypPHBIX AaHHBIX, COOCTBECHHBIX
SKCHEPUMEHTANbHBIX U PaCUeTHO-
TEOPETHYECKUX PAOOT XUMHYECKOH
HaNpaBIEHHOCTU

YMeTh: BBINOIHATH CTAHAAPTHBIE NEHCTBUS
(xmaccuduKanys BEmecTB, COCTABICHUE
CXEM TIPOIIECCOB, CHCTEMATH3AINs TaHHBIX 1
T.I.) C YYE€TOM OCHOBHBIX MOHITUN U OOIIHX
3aKOHOMEPHOCTEH, (HOPMYITUPYEMBIX B
paMkax 0a30BBIX XUMHUYCCKUX JUCIUILIHH

YcrHbiit
WHIWBUYaIbHBIN /
IpyIIIOBOH OIpoC,
TECTHPOBAHUE, 3aIUTa
MPaKTUYECKOMN
paboThI, KOHTPOJIbHAS
paboTa, KOJUIOKBUYM,
TBOPYECKOE 3a/IaHHUC

OIIK-2.1. PaboTaeT ¢ XUMHYECKUMHU
BEILIECTBAMH C COOJIIOZICHUEM HOPM TEXHHUKH
0€e301IacHOCTH

3HaTh: CTaHAAPTHBIE METOBI TOTyYCHHUS,
UICHTU(HUKALUY U HCCIIEIOBAHHS CBOICTB
BEIIIECTB M MaTepUaJIoB, IpaBHiIa 00paboTKH
1 0(OPMIICHHS PE3yIbTATOB pabOTHI, HOPMBI
Tb

Vel
WHIUBHUyaJIbHBIH /
rpyHIOBOH OIpoc,
3aIIUTa IPaKTHIECKON
paboTHI

OIIK-2.2. ITpoBOANUT CUHTE3 BELIECTB U
MaTepHajOB Pa3HOM MPHUPOIHI C
HCIIOJIb30BAHUEM MMEIOIIUXCS METOTUK

3HaTh: CTaHAAPTHBIC METO/BI ITOTyYCHHS,
HUICHTU(HUKAIINN ¥ UCCIICIOBAHUS CBOWCTB
BEIIIECTB M MAaTCPHAJIOB, TIpaBiIa 00padOTKU
1 0(hOpMIICHUS PE3yJIbTATOB PAOOTHI, HOPMBI
Tb

YMeTh: NPOBOAUTH MPOCTHIE XUMHUECKUE
OTIBITHI IO MPEAIaraeMbIM METOJHKAM
Bnagets 6a30BbIMM HaBBIKaMU TIPOBEACHHUS
XUMUYECKOTO IKCIIEPUMEHTA U 0(OPMIICHHS
€ro pe3yJIbTaToB

YcTHbll
WHIWBUIYaIbHBIN /
rpyHIOBOH OIpoc,
3alIUTa MPAKTUIECKON
paboThI

OIIK-2.3. IIpoBoOuT CTaHAAPTHBIC OTIEPALIUU
JUTSL OTIPEIEIICHUS] XUMHYECKOTO U (pa3oBoro
cocTaBa BEUIECTB M MaTEPUAIOB HA UX
OCHOBE

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

YMeTh: MPOBOANTH MPOCTHIE XUMHUUECKHE
OTIBITHI 110 MpEJIaraeéMbIM METOAMKAM

VYcTHbIN
WHJIUBHyaJIbHBIH /
rpyHIIOBOH OIpoc,
3aIINTa IPaKTHIECKON
paboThI

OIIK-2.4. TIpoBOAMT KCCIICIOBAHUS CBOHCTB
BEIIIECTB 1 MAaTepPHAJIOB C HCIIOJIb30BAaHUEM
CEpUITHOTO HayYHOTO 000PYIOBAHUS

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

YcTHBIN
HHIUBUIYaTbHBIN /
CpYIIIOBOM OMPOC,
3alIUTa MPAKTUIECKOHN
paboThI

Yemmuouii unousudyanvuwiii onpoc

VYCTHBIA Onpoc MPOBOJUTCS MOCTE M3YYEHHsS HOBOM TEMBI C LENbIO BBIICHEHHS Haubosee
CJIO’KHBIX BOIIPOCOB, CTETIEHU YCBOECHUS MH(DOPMAIH CTYJCHTOM.

Kpurepun n MeTonyka OLleHUBaHUS:

- 1 Oann BbICTaBIsI€TCS CTYACHTY, €CJIM TOYHO HCHOJB3YETCS CIEeHUAIN3UPOBAHHAsS
TEPMHHOJIOTHS, MMOKa3aHO YBEPEHHOE BilaJIeHne HOpMATUBHOU 6a30ii;

- 0 OamioB BBICTABISAETCS CTYACHTY, HET OOMIEro TOHWMAaHUS BOMPOCA, HWMEIOTCS
3aTpyaHEHUS WIN JOMYIIEHbBI OMIMOKH B OMPEEICHUH TOHIATUH, UCTIOIh30BAHIH TEPMHUHOIOTHH.




3awuma npakmuueckoi paoomaol

3amuTa NpakTU4eCcKOl paboThl MPOBOAUTCS 1Ocie 0OPMIIEHNUS J1abOPaTOPHOTO KypHaa ¢
LIEJIBIO CTETIEHU YCBOEHUS MH(OPMaIK CTYJEHTOM, BIaIeHUEM METOAUKOMN 3KCIIEPUMEHTA.

Kpurepuu u MeTonyka OLlCHUBAHUSA:

- 1 Oamn BbICTaBIsIETCA CTYACHTY, €CJIM TOYHO HCHOJB3YETCsl CIELUAIN3UPOBAHHAsS
TEPMUHOJIOTHS, TIOKAa3aHO YBEPEHHOE BJIaJIeHHE HOPMATUBHOM 0a30ii;

- 0 OamoB BBICTABIIIETCS CTYACHTY, HCT O6IJ_I€F0 IIOHUMAaHUA BOIIPpOCa, HMCHOTCA
3aTPyAHEHUs UM JOMYLIEHbl OUIMOKH B ONPEACIICHUH TOHATUH, HCIIOIb30BAHUU TEPMHUHOJIOTUH.

Tecmuposanue

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

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

a) HO  6) H.S B) HCI r) CaH>
2. C BBIIETICHUEM BOJIOPO/Ia IPU KOMHATHOM TeMIIepaType ¢ BOJON pearupyroT METaILIbI
a) Na 0) Ca B) Zn r) Al

3. Jng ouucTku Bomopona oT mpumecd SO» MOXHO HCHONB30BATH CIEMYIOIINE BEIIECTBA WIIH CMECH
BEIIECTB

a) KMn04+HZSO4 6) HZSOA KOHIL. B) HZO I[) NaOH
4. B cBoux COCAMHEHUAX KUCIOPOA IMPOSABIIACT CTCIICHHU OKHUCIICHUA
a) -1 0) -2 B) +4 r) +6 n) +1

5. Haubornee nOHHBIN XapakTep XUMUYECKOW CBSI3U UMEET
a) O 6) H.02 B) P20s r) Cao
6. st momy4eHus Kuciaopoza B 1a00paTopuu 0OBIYHO HCIIONB3YIOT
a) KMnOs— 6) KNO B) MNnO— 1) HQO— 1) KCIO
7. Hanuimurte ypaBHEHUE peakUUU, MPOTEKAIOIIEH NpH pa3ioKeHUH KamuiHoM cenutpsl. Ilomcuuraiite
cyMMmy K03 (pHUIIMEHTOB B TPaBOi YaCTH YpaBHEHUS:

a)7 0)5 B) 3 r)2
8. Crpoenne monexynsl H.O2
a) TMHEHoe  0) YIJIOBOE TIOCKOE B) YIIIOBOE€ IIPOCTPAHCTBEHHOE

9. CocTaB 030HHJIOB OTBEYACT (POpPMYIIe
a)M02 6) MOz B) M0, F) MHO:;
10. 3akonunte ypaBHeHue peakuu. [loacunraiite cymmy ko3 GHUINEHTOB B IIPaBOi YaCTH ypaBHEHUS:
PbS + H,0,—

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

TectoBble 3ananus no AucuumInHe «Heoprannyeckasi XuMus»
Xumust metaiioB. Moayas 3 (2 cemectp)

1. DnexkTpoHHast KOHPUTYpaLus aTOMa KaJlusi B OCHOBHOM COCTOSIHUU:

a)....3p%3d* 6)..3p%s B)...3dY04s° r)...3dY
2. C KaKMMH{ W3 HWKEYKa3aHHBIX BEHIeCTB OyJIeT pearupoBaTh METAJUTUYECKUI ATFOMUHHUA TP OOBIYHBIX
yCIIOBUSX?

a). HHO  06). NaOH,, B). HCI1 r) NH,C1
3. Mero/sl, KOTOPBIE MOKHO IIPUMEHUTD s TTorydeHus BaO::
a)Ba+ 0, — B) BaCO3 — 6) BaO + KCIO3 — r) BaCl; + HO,—
4. Kaxkas COJIb CHJIbHEE MOJIBEpracTcst THJIPOJTU3Y, eciu
K, (Be(OH)2=Be?*+20H)=3*10%, Ki(A1(OH)3=A13*+30H)=1+ 10°°,

Kn(HA10,)=4*10"13
a) BeClz 6) CaClz B) A1C13 F). NaA102
5. Kaxkue katnons! u3 1-ro CTOJ‘I6LIa JarT MaJIOPaCTBOPHUMBIC COCAUHEHMS C BEIECTBAMU 13 2-r0 CTOJ‘I6L[a?
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a) Na* 1. H3POq,

0) Li* 2.Na,CO3
B) Sr# 3. KNO;
r) Mg# 4. K[Sb(OH)e]
6. BriOpath ans coenmuHenuit 1-ro cronodma ¢popmyity U3 2-ro ctondua
7.  a) IOJIOMHUT 1.BeO
0) MUpaOUIUT 2. MgCO3*CaCOs
B) “ciankas 3emis’ 3. MgO
I') JOKEeHas MarHe3us 4. Na;SO4+*10H,0
1) KapOopyH. 5. MgSO4*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. I[J'IH pa3aciaCHusa ruAPOOKCUI0B AJIIOMUHUA U MarHUuA CJ'ICIIyeT BOCIIOJIb30BATHCA:
a)NaOH 6)H.0 B)NHiC1 1) (NH4)2COs

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 ouenku (B 6amnax):
ITo 0,3 Gama 3a KaX bl IPaBUIIGHBIA 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.

3adanusn 0na KOHMPOAbHLIX padom

Xumust HemetaioB. Moayab 2 (Cemectp 1)
BAPUAHT 1

1. JlaiiTe CpaBHUTENBHYIO XapaKTEPUCTUKY XJIOPUCTOTO BOJAOPO/IA U THPa3HHA.
2. Metoapl NOJIy4eHHUsI, CTPOCHUE U CBOICTBA CEPHOM KUCIOTBHIL.
3. CrpoeHue, METOIbI TIOMYUYSHHS U CBOMCTBA OKcHIa a3oTa (+3).
4. MOHO JI1 JUTs TTOJTyYEHUS] CEPOBOIOPO/Ia HCIIOJIb30BaTh B3aUMO/ICHCTBHE CYIb(UIOB
a) ¢ a30THOM KHCJIOTOH, 0) ¢ yKCcycHOH kucinoroi? OTBeT 0O6oCHYyiTe.
5.I1ouemy xJtopHast KUCIOTA SBISETCS CHILHOW KUCIOTON, HO CIIA0BIM OKHCIUTENeM?
6. 3akoHYHTE ypaBHEHUs] W NOAOepHUTEe KOIPPHUIMEHTH METOIOM MOTyPEaKIni
I, + Cl, + KOH=
NH,OH + K»S,0g5 +H,0=

Xumus metamnos. Moayas 3 (Cemectp 2)
BAPUAHT 1

1.MeTop! noNny4YeHus: U CBOMCTBA TUAPOKCUIOB HATPUS U KAJIbLIUA.

2. Yro o01ero u pa3imyHOrO B XMMUYECKOM MOBEIEHUH OSpHUILTHS, aIFOMHHUS U 0JI0Ba?

3. UYro Takoe «KEeCTKOCThY» BOJbI? Kakne BUIBI )KECTKOCTH BhI 3HAETE M KaKue METOIBI YA CHIS
YKECTKOCTH BOJIBI CYIICCTBYIOT?

4. OcylIeCTBUTE CIEIYIOUINE MPEBPAIICHUS, HA30BUTE BEILIECTBA U YKAXKUTE UX OKPACKY U METOMbI
TTOJTYICHIUS

A) TiOz — TiCly — TiOCIz—> NazTiO3 — Ti0OSOs— Tiz(SOA)s

B) V — VCI; - VOCI; — NayV409 — HVO3

B) Cr— [CI‘(CH3COO)2* 2H20]z—> Cl‘z(SO4)3 — K3[CI‘(OH)6] — KoCrOs —K,CrOs

5. Ucrionb3yst BEMMYUHBI CTAHIAPTHBIX 3JIEKTPOTHBIX MTOTSHITNAIOB, 000CHYWUTE TTOYEeMY HpH
B3aMMOJICUCTBHH C BOJIOM XJIOpUI0B BaHamus (+3 ) u (+2) 00pa3yroTcst pa3Hble IPOAYKTHI PEAKITHH.
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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 CBOHCTBax QeppatoB (+6), mMaHranatoB (+6) u kymparoB (+3)? Otser
COTIPOBOX/IATE COOTBETCTBYIOINMH YPABHEHUSAMH PEAKITHIA?
3. Hamummre ¢opmyny xmopuaa rekcaammuukoOanbTa (+3). Omnpemenute KOOPAWHALKMOHHOE YHCIIO
KoMImiekcooOpo3aBarens, Benmmunabl JCKII 1 MarHuTHOrO MOMEHTAa B MarHMTOHaxXx Oopa. BHemne- wimu
BHYTPHOPOHUTATHHBIM OyIE€T KOMILUIEKC, 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>oMnOg4

B) MnSO4 — HMnO4 I') MnSO4 — Mn(CH3COO)3

Kputepun ouneHuBaHus py0e:kHOH KOHTPOJILHOI padoThl

-15-12 GannoB BhICTABIAETCS CTYACHTY, eciu padora BeinoiaHeHa Ha 80-100 % ot mpenyiaraemoro oobema 1
M3J0)KEHAa TPAMOTHBIM SI3BIKOM B ONPENEJIEHHOH JIOTMYECKOW IOCIEeNOBAaTEIbHOCTH C TOYHBIM
WCTIOJIb30BaHUEM CIICIUATU3UPOBAHHON TEPMHUHOJIOTHH; IOKa3aHO YBEPEHHOE BJaJcHHE HOPMAaTHUBHOMN
0a30H, MPaBWIBHO PELICHBI BCE pacUeTHBIC 331a4K, HAMCAHBI YPABHCHUS PEaKIIHii-

- 11-9 GannoB BBICTABIAETCS CTYACHTY, €CIM paboTa BhimoyiHeHa B o0veme 60-79% oT mpennaraemMoro
o0beMma,

HO UMEET OJMH U3 HEIOCTATKOB!

B paboTe JOMYIIEHBI OUH-ABA HEI0UEeTa IPU OCBEILICHUH OCHOBHOT'O COAEP)KaHHs OTBETA;

HET OIpEeENIeHHOH JIOrM4ecKol IOCIe0BaTEeNbHOCTH, HETOYHO HCIOIb3yeTcs CIEUaIU3UpOBaHHAs
TEPMUHOJIOT S, OIyIIeHa HETOYHOCTh B pacdeTe 3aJau WiIM HEBEepHO NoAgo0paHbl KO3 PULUEHTH B OJHOM
U3 YPAaBHEHUH peakUuu.

- 6-8 0anIoB BHICTABIAETCS CTYICHTY, €CJIM PabOTa BBHIIOJIHEHA HEMOJHO B o0beMe 45-59%, He moKa3aHo
o0lliee TOHMMAaHUE BOMPOCA, MUMEJIKMCh 3aTPYJAHCHUS WM JOMYIICHBI OIIMOKHA B ONPEACICHUU IOHSITHIMA,
HCIIOJIb30BAHMKU  TCPMHHOJIOTHH, IIpu 3HAHUKU TCOPETHUYCCKOTO MaTc€purajia BbIABJICHA HCIIOJIHAaAg
c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHHMH M HaBBIKOB PEIICHHUS XMMHUYECKUX 3a]ad WM YMEHHS MOAOHpaTh
K03(pPULIMEHTHl B YpaBHEHHUAX XMMUYECKUX PEAKLIUH.

Konnoxeuym

Bomnpocs! k kostokBuymMam 1 cemectpa
XumMHs HEMETAIOB

KonnoxkBuym Nel
«I"aJIoreHbI M UX COeAUHEHHU S

1. DnexkTpoHHOE CTpOE€HHE aTOMOB TaJlOTEHOB, M3MEHEHHE KOBAJEHTHBIX paJNyCOB, IOTEHIINAIOB
MOHU3aLlUU, CPOJACTBA K AIEKTPOHY, SHEPTUH FMAPATALMU UOHOB.

2. XuMu4ecKkas CBs3b B IPOCTHIX BELIECTBAX, M3MEHEHHE IIapaMeTPOB CBA3H ( SHeprus,

JUIMHA, TOJMSAPU3YyeMOCTh, TeIUIoTa HcmapeHus). PacTBOpHMOCTh B Pa3lWYHBIX PACTBOPHUTENAX.
I'oMonuTHYECKUI ¥ T€TEPOIUTUUECKUI ITyTH pa3pbiBa CBA3U B MOJIEKYJIaX TaJIOreHoB. [IpoTekanue peakuuit
C Y4aCTHEM TaJION€HOB 0 PAJUKATBHOMY MEXAHU3MY; HHUIIMMPOBAHNUE TE€TEPOINTHUECKOTO pa3pbiBa CBSI3U
raJIOr€H-TaJ0reH; PEaKIUK JUCTIPOIIOPLIMOHUPOBAHMS.

3. I3MeHeHne OKHCIHUTEIbHON aKTUBHOCTH, B3aHMOJEHCTBHE C BOJOPOAOM, cepoid, (pochopom, BOIOM.
JucnponopuroHMpOBaHUE B BOJHBIX pPacTBOpPAaX, YCIOBHS CMEIICHHS PaBHOBeCHs. BbITECHEHHE rajoreHoB
JIpYT IpyTOM U3 COETUHEHMH.

4. Mertoapl TIONyYEHHUS] TAJIOT€HOB B MPOMBIIUIEHHOCTH W B Jaboparopuu. lcmomp3oBaHue WX TpHU
XUMHYECKOM CHHTE3E.

5. Husmme cTeneHn OKUCIEHHUS TaloreHoB. [ anoreHoBogopoabl. I'anoreHuasl MeTaIOB U HEMETAJLIOB.
MexMOoNeKyIsIpHOE B3aMMOJICHCTBUE B TaJIOTeHOBOJOPOAAX, (PU3MUYECKHE CBOICTBA raJOre€HOBOJOPOAHBIX
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kucinoT. Cuiia ¥ OKUCIUTEbHO-BOCCTAHOBUTEIbHAS CHOCOOHOCTh KHCIOT. [Ipoliecchl aBTOMPOTONH3A.
MeToap! MoNTy4YeHus TATOreHOBOIOPOIOB.

6. CrpoeHue KHUCIOPOAHBIX coequHeHudd ranoreHoB.Okcuapl. [lomyuenune.  OKUCIHTENBHO-
BOCCTaHOBUTEIbHBIC CBOHCTBA. [Iporiecchl MUCIIPONOPIIMOHUPOBAHMS B BOJHBIX pacTBopax. KuciopoaHbie
KHCJIOTHI TAJIOTEHOB: KUCJIOTHO-OCHOBHBIE I OKUCIIUTEIHHO —BOCCTaHOBH-TEIILHBIE CBOWCTBA,
3aBHCUMOCTh OKHCIIUTEILHO-BOCCTAHOBHUTENLHBIX TOTEeHIHaNoB oT pH. Jlnarpammer dpocTa Juist raloreHOB
B BOJIHBIX pacTBOpax (auarpaMmel nE - CTEIIEHb OKUCIICHHS).

7. Conocrasiierue coicts kuciot B psgy HCIO-HCIO4 1 ipon3BOHBIX pa3HbIX Talor€HOB (KHCIOTHBIC
CBOWCTBA, TEPMOJIMHAMHYECKAsI U KHHETHYECKAsI YCTOMYMBOCTD). BTOpHYHAs MeproNIHOCTS.

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 TaJOreHuA-WOHBI (ocaxneHne wmanopactBopuMmbix conmeit Ag(l) m Pb(I)). Xumudeckume cBoiicTBa
raJloTeHOB.

KosutoxkBuym Ne 2
« Cepa, cejieH, TeJIyp U HX COeIMHEH U
1. [TonoxxeHne B MEPUOAMIECCKON cUCTeME. DIEKTPOHHBIE KOHQUTYpaAIlMi BHEITHUX W MPEIBHEITHUX
000J109eK aTOMOM XaJIbKOT'eHOB. VI3MeHeHne pa3MepoB aTOMOB U HOHOB B rpymme. [loTeHInans HOHU3aIHH.
DIeKTpooTpuLaTENbHOCTh. DOpPMBI CyllIeCTBOBAHMS B IPUPOJIE. PacpocTpaHEHHOCTh U U30TOMHBINA COCTaB.

2. Kpucrammuieckoe CTpOeHHE MPOCTHIX BEIIeCTB. TeHAEHIHMS K 00pa3oBaHUI0 MHOT'OATOMHBIX H
MOJIMMEPHBIX TOMOATOMHBIX MOJIeKyJd. [Ipomecchl, MpoTeKame NpH TUIaBICHUH SJIEMEHTOB U TPH
HCIIAapEHUN UX U3 pacIuiaBa. XUMHUYECKUE CBOWCTBA.

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

4. XampkoreHuapl odneMeHTOB. CymbQuabl: HOHHBIE CyIbQUAB, CyTbQUABI HEMETAIUIOB,
HecTexuomerpudeckue cyinbpuasl. Jucyapduast, nonucyabQuasl. CeneHuIbl, TEIUTYPUAbI, HECTEXUOMETPHSI
XaJbKOTCHUIOB.

5. lamorenuner S, Se, Te. M3omepwus, cTpoeHHe MONEKYJd, CBOHCTBa. KOMIUIEKCHBIE XJIOPHIEL.
JuxnopcyibdaHsl.

[Monuatomusie katuous! ((S71), (S7Br), (Sezl)). Coenunenus cepbl ¢ HOIOM.

6 .Oxcoranorenunasl. Tuonnnxnopua. CyabQypruiaxiopui.

7. Oxcunpl. Husmme oxcumpl. Iuxmmueckne Monookcuabl (SO) m muokcumsr (S20,S,02, SO).
Monookcuasl Se, Te, Po.

8. Muokcuapl. CtpoeHue Moiiekyi. M3menenue ¢Gu3MUecKMX U XMMHUYECKHX CBOMCTB. PaBHOBecue
Py PAacTBOPEHHWH MAHMOKCHIOB B Bojae. l3meHenume xumuueckux H (HU3MUECKHX CBOUCTB. IIpomecch
KatanuTudeckoro okucieHus: SO, (reTeporeHHbI 1 TOMOT€HHBIN KaTanns).

9. Tpuokcuapl. M3meHenue ycroiumBoctd B psay. [loammopdusm. BzaumopelictBue ¢ BOJOH.
H3meHeHne XUMUYECKUX U PU3MUECKHX CBOMCTB..

10. Kucnoponusie KHCJIOTBI XaJbKOI'€HOB. V3MeHeHHe KHCIOTHO-OCHOBHBIX M OKHCIHMTEIIBHO-
BOCCTaHOBHUTEJBHBIX CBOMCTB coeanueHnii B psaay  HoSOs3-H:SeOs3-H,TeO3-PoO(OH)..

11. OcobGenHocts KuCIOT cepbl (cymectBoBaHue TtuocepHoit (H2S:03), mepoxcomoHOcepHOM
(H2S0s), mepokcomucepHoit (H2S;0s), murnonoBoit (H2S:06), momutroHOBBIX (H2Sn+206), anucepHuUCTO#M
(H2S205) u autnonucroit (H2S,04) kucmor. CBONWCTBA U CTPOSHHE YKAa3aHHBIX KHUCITOT.

12. V3MeHeHHe KUCIOTHO-OCHOBHBIX M OKHCIIUTENFHO-BOCCTAHOBUTENLHBIX CBOMCTB B pany H»SOs-
H2Se04-HeTeOs. Ilomyuenune. CTpoeHue MOJIEKyJ, CpaBHEHHE CHIIBI KUCJIOT. PaBHOBecne B 0Oe3BOAHON
H>SO,. Conu KKCIIOT, TOJTy4YeHHEe, CBOMCTBA.

Konnoxksuym Ne 3
Tema «A30T U ero coeAHHEHUS»
1. Tlomoxenume a3zora B mepuoamdeckoil cucreme. CTpoeHHE JIIEKTPOHHOW OOOJOYKH aToMa.
Bo3MorkHbIE cTeneHn OKHCIeHns. BaeHTHBIE COCTOAHMS aToMa a30Ta. | UITbl THOPHUIN3AIINH.
PacnipoctpanenHOoCTh B 3¢MHOI Kope. MuHepainsl. Mosekyna N2 , JIEKTPOHHOE CTpoeHue (110
metogam BC u MO). IIpounocts cBsi3u. KpaTHOCTh cBsi3n. XuMHUeckas akTUBHOCTh. B3anMopelicTBue a3ora
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¢ mpocTeiMH BemecTBamMu. Hutpumbl. Tumsl coemuHeHMil (KOBaJeHTHBIC, MOHHBIC, C METALTHICCKOM
cBs13610). Monekyna N kak smran. HurporeHnaabHbIe KOMIUIEKCH. ATOMAapHBIHA a30T.

2. Bomoponuble coenuHenusi azora. AMmuak. [lomyuenme. CTpoeHne MoONeKyidbl. AMMHAK Kak
JUraH, AOHOpHAs cocoOHOCTh. [Iponecchl, mpoTekarore Npu pacTBOPEHNH B BoJe. BoccTaHoBUTENbHBIE
cBorictBa. Oxmcimenne NHiz (katanmurmdeckoe W HekatamuTmdeckoe). Conmm aMMOHHWSA, WX THIPOIH3,
TepMUYECKasl yCTOMYMBOCTb. JKUIKHI aMMHaK KaK HEBOJHBIN pacTBOPUTEIIb.

3. 'mapasun NoHs Jlonydyenue. CtpoeHue mMonekysbl. JlJoHOpHBIC CBOWCTBA. PaBHOBECHS B BOJHBIX
pactBopax. OKHUCIUTENHHO - BOCCTAHOBUTEIBHEIE CBOHCTBA.

4. I'mppoxcunamud NH>OH. Iloxyuenne. Ctpoenune mosexyisl. JloHopHbIe cBoiicTBa. PaBHOBECHS B
BOJIHBIX pacTBOpax. OKUCIUTENHHO —BOCCTAHOBUTENBHBIE CBOMCTBA.

5. AsortucroBogopoanas kuciora HNs. Cunres. Crpoenue Monekyabl. OKHCIMTENBHO -
BOCCTAaHOBHUTENBbHBIE CBOICTBA. Conn - a3uasl. [IpuMmeHenue.

CpaBHEHME KHCIIOTHO — OCHOBHBIX M OKHCIIUTEIBHO —BOCCTAHOBUTEIBHBIX CBOMCTB B paxy NHs,
N2Hz, NHOH, HNs.

6. Okcunel. 3akuchk azora N>O. Ilomyuenne. Ctpoenne mosexynsl. CTeleHH OKHCIEHHUS aTOMOB
azora. Pu3nyecKkrue 1 XUMHUYECKHE CBOKCTRA.

Monookcun aszora NO. DnekTpoHHOe cTpoeHue Mosekynasl (meron MO). IlapamarHeTnsm
Mounekyibl. JJumepuzanusa. Oxucnenue NO. Kommnekcsl NO.

7. N2Os.ITonyuenne. [Ipomecchl, mpoTeKaroue Mpu PaCTBOPEHUH B BOJE. dusnueckue U
XUMHUYECKHE CBOMICTBA.

8. NO;. Ctpoenue monekynsl. Jumepusanus. [Iponeccel, nmporekarolye Ipyu pacTBOPEHUHN B BOJIE B
3aBUCUMOCTH OT TeMmeparypbl. OKHUCIHUTEIBHO - BOCCTAHOBHUTENbHbIE CBOMCTBA. NO2 Kak HEBOAHBIA
pactBoputenb. N2Os . Ctpoenue monekyibl. PaBHoBecre N2Oas: 2 N2O. ABrononuzanust B KUIKOM  NoOa.
Hcnonp3oBanue M1 CHHTe3a OE3BOAHBIX HHUTPATOB MeTaUIOB.CpaBHEHHE KHCIOTHO-OCHOBHBIX U
OKHCIIUTEIBHO —BOCCTAHOBUTEIHHBIX CBOUCTB B psAAy N2O - N2Os.

9 Kucnotsr azota. AzotHoBaTHucTas kuciaora HoN2Os. [Tomydaenue. Crpoenue mosekynbsl. Comnu.
Azotucras xkucnora HNO: [lonydyenune. Ctpoenne monekymsl. M3omepuzarus. JucnponoplinoHUPOBaHUE.
OKHUCIINTEIBHO-BOCCTAHOBUTEIHLHBIE CBOICTBA. Comnu = HUTPUTEL. KommiekcHbie COCIMHCHUS,

obpa3zoBannble TurangoM NO- .

10. Azotnas xkucnora HNOs. JIabopaTopHbIii M1 IPOMBIIIICHHBIA cIocoObl monydyenusi. CTpoeHne
Mosiekyibl. CBoiicTBa. Oxuciautenbueie cBoiictBa HNOs, 3aBucuMocTs OT KoHIeHTpammu. KomruiekcHbie
coenuHeHws, oOpa3oBannbie aurannoM NOsz. Hutpatel. Tepmudeckast yctoiunBocTs HUTpaToB.CpaBHEHHE
KHUCJIOTHBIX ¥ OKUCIUTENbHBIX cBOMCTB HNO>2 1 HNO:s.

KonnoxkBuym Ne4
Tema «@Poc¢op U ero coeJUuHEHUs

1. Monoxenne dochopa B Ileprnoanyeckoit cucreme snementoB Jl. U. MenneneeBa. CtpoeHue
aToMa, TMPOSBISIEMbIC CTENICHU OKUCIICeHUs, ajutoTponus gochopa. CTpoeHre MOJIEKyJ 0eI0ro, KPacCHOTO U
gyepHoro docdopa. [Tomydenue pochopa n3 npupoaHbx MuHepanoB. Ousnueckne 1 XUMUYECKHE CBOHCTBA.
IIpumenenue.

2. INonyuenue coemuuenuii dochopa u crpoeHre Mojiekyi: Gochuna, qudocdrHa, raJloreHuI0B,
cynbhunoB, okcunoB. Tunbl rudpunn3anuy B coenHeHusIx Gocdopa. Ousznueckne 1 XUMUUECKHE CBOMCTBA
coenuHeHMH hocdopa ¢ HEMETaJUTaAMHU.

3. Tlpuumunsl crabunuzanun hocdopa B KHCIOPOIOCOAEPIKAIIUX COSTUHEHHUSX.

Crpoenne u cBoiictBa (ochopHbIX KUCIOT: (pocdopHoBaTuCTOH, (ocdopucroii, pochopHOI.
CorocTaBieHre CBOMCTB OKCHAOB M KucioT ¢ocdopa. Opro-, Meta — U nupodocdopHbIe KUCIOTHI.
[Monyuenue u cpoiictBa. Conmn (POCPOPHBIX KHUCIOT - THAPOIH3, YCTOHYMBOCTH B Pa3IMUHBIX CpeAax
KaJbIMEBBIX M cepeOpsiHbIX coneil. Tepmuueckas yctoWunmBocTh (ocdaros. [lepBbie mpencraBieHust 00
W30TI0JIU- U TETEPO- MOJTUCOSANHEHHUSX.

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

1. [Tonoxenue anementoB B Ilepuoanueckoit cucreme snementoB [. 1. Menaeneesa. Y cToiunBOCTh
romorernei -23-2-. Jlnaronansaoe cxoncTso B u Si.
2. OcHOBHbIC TUIIBI THOpUAU3alK opOuTaneit B coeaunenusx C, B u Si (BOAOPOIAHBIX, TajJOreH- U

KHCIOpo-conepkamux). CpaBHUTENbHAs XapakTepucTika coequaenuit C, B u Si (¢ npumepamn).
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3. Kucnopomusie coequaeHus yriaepona.. Okuck yraepoga CO - cTpoeHHe, 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, METOMBI OMYUCHHUS, CBONCTBA, TPUMECHEHHE

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. [lomyuenne u cBoiicTsa.

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

9. OpTo- U MeTaKpeMHEBbIE KUCTOTHI. [lomumepu3aius OpTOKPEMHEBOM KUCIOTHI, «OJIOBBIE» U «OKCO»
- MocTuku. CTpoeHHEe U THAPOJIN3 CHIIUKATOB.

10. Bop. [lomyuenne, cTpoerre aToMa ¥ MOJIEKYJIBI 60pa. Ou3mueckre 1 XUMHIECKHE 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# KucHoThl. CTpoeHHEe 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 HOArpynmnsl TuTaHa. CTpOeHHE IEKTPOHHBIX 000JI0YEK U CTENECHH OKUcIeHHus. Pagmycel
aToMoB U HOHOB. [Ipobnema paznenenus Zr u Hf. [Ipupoansie coennHeHNs M IPUHIMIIBL UX TIEPEPaOOTKH.

2. CaoiicTBa TUTaHa, TUPKOHUS U radHusL. KoopArHAIMOHHbIE YHCiIa 3IEMEHTOB MOATPYIIEI TUTAHA.
3. Oxcuapl ¥ THAPOKCUIBI TUTaHa, MUPKOHUS U Tadums (+4). [Iporecchl «ONSAIum U «OKCOJSIITHI»
IIPH OCAKIACHUH THAPOKCUIOB U3 PACTBOPOB.

4. Cocrosinue MOHOB THTaHa (+4) B BOAHBIX pacTBopax. CTpoeHWe M MOHOOOMEHHBIE CBOHCTBa
THJIPOKCHJIOB.

5. [lepexucnsie coenuaeHus Tutana (+4). CTtpoeHue, MorydeHne 1 CBOMCTRA.

6. Husmime cremeHW OKHCIEGHUS 3JIEMEHTOB TMOATPYIIBI THUTaHA, OOpa30BaHWE NPHU HOJUIHOM
padUHUPOBAHUM U JPYTHUE METOMBI MOJIyYCHUS. [[BeTHOCTH M KOOpAMHAIMOHHBIA ToaM3ap Ti(1ID),

Hu3Mme ranoreHuasl Zr u Hf - ctpoerne coemuHeHwmid.

OO6pa3zoBaHue cBs3el MeTaII-METaLI.

7. OOmias xapakTepUCTHKA CTPOCHUSI aTOMOB BaHaIusl, HIOOUS U TaHTajda ( M3MEHEHUS MOTCHIINAIOB
MOHU3aMK (CTYNEHYAThIX U CyMMAapHOro), OJIM30CTh paIuyCcoB aTOMOB HUOOMS M TaHTalla, WU3MEHEHHUE
pasmepa 1 SHEpriuy BaICHTHBIX OpOuTasei).

8. [Tonyuenue BaHaausi, HUOOUS, TaHTAJIA B MPOMBIIIJICHHOCTH. DHU3MUeCKUe U XUMUYECKUE CBOWCTBA
MPOCTHIX BellecTB. [lepeBoj; MeTalIOB B pacTBOP.

9. Oco0oe oIoKeHNE BaHA U — yCTOMYUBOCTD HU3IINX CTEIIEHEH OKMCIEHHS B BHJIE N30JIUPOBAHHBIX
KaTHOHOB (Y HHOOMS M TaHTaJIa - B BHJIE KJIACTEPOB).

10. I'unpatsr okcunoB M(V). uarpamMma coctosinus BaHaaus (V) B pacTBope. BiusiHue KoHIIEHTpaluu
u pH Ha QopMmBI cyriecTBOBaHMS BaHAIUs B paCTBOpaXx.

11. Oxcuast M(V) - pa3nuuus B CTPOSHUH B PEAKIIMOHHON ClIOCOOHOCTH. ['anoreHn sl BaHaaust, HHOOUS

Y TaHTajla - COCTaB, CTPOCHUE H YCTOWYHBOCTh. AHHOHHBIE (PTOPOKOMILIEKCHI.

12.I1epoxcoconu, Troconu Banaaus (V). bporsst MxVOz.BoccranoBnenue Banazaus (V) B BOAHOM pacTBOPE.
13. Coenunenns BaHamus (+4). Oxcua, rugpokcuabl u conu. [lomydenue, usmueckne W XUMHUYECKUE
CBOMCTBA.

14. Coenunenus Banaaus (+3). Oxcuu, ruApokcuabl U coi. [lomydenue, GU3MYECKHE M XMUMHUYECKUE
CBOIICTBA.

15.Coenunenust BaHaaus (+2). Oxcuu, TuApOKcHAsl U cond. [lomydeHue, (U3MYECKUE U XMMHYCCKHUE
CBOJICTBa

16. VM3MeHeHUe OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX M KHCIOTHO-OCHOBHBIX cBOMCTB 1o psiay V(II)-V(I1)-
V(IV)-V(V). AHanu3 yCTOHYMBOCTH M PEAaKUHOHHOW CIIOCOOHOCTH KOMILIEKCHBIX coequnennit V(II)-
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, MOJUOJieHa M BoJbhpama (XapakTep
W3MCHEHUS TOTCHIIMAJIOB WOHW3AllMU, PaJnyCcOB aTOMOB, Pa3MEPOB M DHEPIHl BAJICHTHBIX OpOUTAICH).
ITomydenue u cBoiicTBa XpoMa, MOINOIeHa U BOJIb(pama.
2. [MpuuriHbl, 00yCTaBIMBAONINE YCTOWYMBOCTh U30IMPOBaHHBIX dsu ds COCTOSIHUIT y XpoMa U CBSI3H
M-M s MonmubneHa ¥ Bosib(ppaMa B HUBIIUX CTENCHSX OKHCICHHs. CpaBHEHHE KHUCIOTHO-OCHOBHBIX H
OKHCIIMTENIbHO-BOCCTAHOBUTENBHBIX XapakTepuctuk Cr¥'u Cr*,

3. Baxneiimme coenuHeHust xpoma (+2): OKCHOBI, THIPOOKCHABI, comu. [lomydeHue u cBOiCTBa.
CXOJICTBO U pa3jiMuue B CTPOCHUH U cBolicTBax aneraroB xpoma (II), momubnena (II) 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. CpaBHuTENBHAS XapaKTepuCTHKA
coeaunenuii M(VI).

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

IpUMEpEe CHCTEMBI XpOMAT - AUXPOMAT).

[Tony4enue u CBOMCTBa XpOMATOB. JUXPOMATOB, XJOPUCTOTO XPOMHJIA.

8. CpaBHeHHE W KHCIOTHO-OCHOBHBIE CBOicTBa "KHCioT' MonubOaeHa W Bomb(pama. U30- u
TeTePOIIOIMCOSIMHEHUST — YCIOBUS 00pa3oBaHUs, CTPOCHWE, CBOMCTBAa M HpuMeHeHHe. OKHCIUTETbHO-
BOCCTaHOBHUTEJIHHBIE CBOWCTBA , MOJIIMOIATOB ¥ BolbhpamaToB (VI).

9. Bpon3sl u cuHM. Y CitoBus 00pa3oBaHus U cBO¥cTBa THOCOoeH MoubaeHa (VI) u Bonbsdpama (VI).
10. CpaBHHUTENBHAS XapaKTEPUCTHKA ITEPOKCOCOSAMHEHNH XpoMa, MOTHOCHA U BOIb(pama.
[Tony4eHue W cTpoeHHE IEPOKCUIOB XpOMA .

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

1. OCHOBHI)IC 33KOHOMCpHOCTI/I N3MCHCHUS CBOfICTB B HOI{prnHGZ AKTUBHOCTH METaJJIOB,
YCTOMYMBOCTh BBICHIMX CTEIECHEH OKHUCICHHS, YCTOMUMBOCTh HM3IIMX CTEICHEH OKHCIEHUS, KIACTEphL.
M3menenune KucioTHbIX cBoicTB B psay Mn(ID) - Mn(VII).

2. [Tonmydyenue u cBoiicTBa Mapranua, Texuenus u penus. [lpumenenne. Coenunennst mapranma (0):
KapOOHWIIEIL.

3. IIpocteie u xommiekcHele coenuHenus: mapranua (II). Ilomydenme u cBoiictBa. CBoiicTBa
TETPadIPUIECKUX U OKTAIPUICCKUX KOMITJICKCOB.

4. [lomyuenne w cBoiicTBa. coemuHenmii MmapraHma (III): ycroitumBocth, 3ddext Ana-Temnepa,
CTpyKTypa mmuHenu Ha npumepe Mn3zO4. [lomyuenue u cBoiictBa coenqunennii mapranma (111).

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

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

6.Coenunenust mapranua (VI1). Ctpoenue, noixyueHue u cBoiicTaa.

7. OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIE CBOWCTBA COEAWHEHWH Maprafna: AJUCIPOIIOPIMOHUPOBAHNE,
3aBHCHUMOCTbH BEJIMUMHBI AJIEKTPOIHOrO MoTeHInana ot pH cpespl

8.M3smeHeHnne KucnoTHBIX cBOMCTB B psanxy HMnOs - HTcOs - HReOsKoopauHanmoHHble dmciaa B
KOMIUIEKCHBIX COSIMHEHHUAX MapTaHIla, TEXHEINs U PEHMUSL.

9 Coenunenust TexHenus 1 penusd. [lomydenne, cBOHCTBA.

KosutokBuym Ne 4
«/Kene3o, K00aJIbLT, HUKEJIb H UX COSTHHEHU

1. OO0mas xapakTepuCTHKa TMOATPYNIBI kelne3a. JKene3o, KoOaIbT, HUKEIh TOIYYeHUE U CBOWCTBA..
CnnaBbl Ha UX ocHOBe. UyryH, cTanb, UX IPOU3BOJCTBO.

2. Koppo3ust MeTayijioB, BIUSHUE HAa Hee pa3iuuHbIX (akTopoB. KaToaHbIe M aHOIHBIC MPOIECCHI.
Croco0bI 3aluThEl METAIUIOB OT KOppo3uu. KaToaHbie 1 aHOHBIE TTOKPHITHSL.

3. CoenuHeHust xKene3a € pa3IMYHBIMU CTENEHSMU OKHUCIeHus. Paziauune ycTOMYHMBOCTH BBICIIUX
cTereHel OKUCIICHMS IS JKele3a, KoOanbTa u HuKelsa. Binusuaue pH cpensr.

16



4, [IpocTeie coequHeHns xeie3a, kodanpra, Hukenast M (II) : okcuzpl, ruapokcuabl, coiu. [lonydyenue u
cBoiicTBa. ['uapoau3 comnen.

5. [Ipocteie coenunenus xenesa, kodanbra, HUKenss M (III): oxcunel, ruapokcuasl, conn. [lomydenne
u cBoiictBa. ['maponus coneit M (111).
6. KommiekcHble coequHeHus xKene3a, KooaabTa U HUKENA. BBICOKO- 1 HU3KOCTIMHOBBIE COEAMHEHMS.

Crabumuzanus crernenei okucieHus. Komrmiekcsl M(0). M3MmMeHeHne cTeXwmOMeTpHH KapOoHWiIoB d-
anemeHToB. llonusaepHeie kapOoHWIBL. ComocTaBlieHUE KapOOHWIOB C KOMIUICKCAMH, COJICPXKAIIMMH
MOJIEKYJTBI a30Ta.

7. Kommekcnsie coennaenns M (I1) u M (I1) ¢ koopauHAITMOHHBIM YHciioM 4,5 1 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
«JJ1eMeHTHI MOArPYNIbI Me/IH U UX COeTUHEHHUSD.

1.00m1ast xapakTepuCcTUKa AIIEMEHTOB MoArpynmbl Menu. ComocTaBlieHHE CBOWCTB 3JIEMEHTOB TJIABHOW U
nmobounoit moarpymm. CormocTaBleHHEe CBOWCTB D3JEMEHTOB B moxarpymme. lIposiBisieMble CcTerneHn
okucnenus. IIpumepsl.

2. Ilomyyenue u cBolicTBa Meau. 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. Tanmorenuapl Meau, cepebpa u 30i10Ta.. CBOMCTBa M XMMHYECKas CBSI3b B rajoreHuaax. llomyueHue
TaJIOTEHUIOB JJIEMEHTOB.

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

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

8. OKHCIUTETHHO-BOCCTAHOBUTENNBHbBIE CBOMCTBA HOHOB U KOMIUIEKCHBIX coeluHeHul. IlepeBox B pacTBoOp
METAJUIOB U X COEIMHEHUH 3a CUET KOMIUIEKCOOOpa30BaHuUsI.

9. Menp-KHCIOpOIHBIE COSNMHEHNUS - MaTepuasl, o0nagaromue cBorictBamu BTCIL.

Kpurtepumn ouenku (B 0asax) :

- 0 OayTOB BBICTABISIETCS CTY/ICHTY, €CIIM CTYJCHT HE UMEET MpeJICTaBIeHUs 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 CTYCHTY, €CIIH CTYICHT MMEET HETIOJTHbIC MPEICTaBICHUs 00 00CyKIaeMOM
BOHpOCe, pabouast TeTpa b 0hOpMIICHA HE MOJIHO;

- 3 Oay1a BBICTABIISCTCS CTYACHTY, €CIIH CTYICHT HMeeT COPMHUPOBAHHBIE, HO COJIEPIKAIIINE CYIIECTBEHHbIC
npoOenbl mpeacTaBiIeHus 00 00cyk1aeMoM Bopoce, padodast TeTpaab ohopMiIeHa Ha OJIOBHHY;

- 4 Gay1a BBICTABIISCTCS CTYICHTY, €CIIH CTYICHT HMeeT COPMHUPOBAHHBIC CHCTEMATHUSCKHE
NPE/ICTaBICHHS 110 00CYKIaeMBbIM BOIIPOCAaM, HO UMEIOTCS OTIENIbHbBIE TIPOOEITbI;

- 5 0aJJIOB BBICTABISICTCS CTY/ICHTY, €CIIH CTYJICHT UMeeT c(HOPMUPOBAHHBIC CHCTEMATUYECKUE
npecTaBiIeHus 00 00CyKJaeMOM BOTIPOCE.

Teopueckoe 3adanue (00knao)
TeMbl JOKIAT0B

1. JITaHTaH ¥ €ro COeqUHEHMUS.

2. DJIEMEHTHI IEPUEBOH MOATPYIIIHI M UX COCMHEHUS.

3. DneMeHThl UTTPUEBOW MOJATPYMIIBI U UX CBOMCTBA.

4. DneMeHTbI MOArPYIIBI AKTUHOUAOB M UX COSAMHEHHS.
5. Ucropust OTKPBITHS INIATUHOUIOB.

6. Uppuaunii u ero coeTuHEHMSI.

7. OcMuil 1 ero CoeMHEHHUS.
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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 CTYIEHTY, €CIIM TeMa pPAacKpbITa TOJHO, MPUBEACHBI YPaBHEHUS PEaKIni,
OTPaKAOIINUE METO/IBI IMOJTYUYCHUS ¥ CBOMCTBA BEIIECTB, OTPAYKECHO MCIIOJIb30BAHUE BEILIECTB HA MPAKTHKCE;,

- 1-2 Gamra BBICTaBJISICTCSA CTYIEHTY, ©CIM TeMa COOOIICHHS pPacKpbiTa HE IOJHO, Majlo YpPaBHCHHIA,
OTPAKAMIINX XUMHUYECKUE CBONCTBA BEILIECTB, UMEIHCh HETOYHOCTH B M3JI0)KCHUM MaTepHaa,

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

Ikzamen
DK3aMeH SIBJISIETCS] OLICHOYHBIM CPEJICTBOM ISl BCEX 3TAIOB OCBOCHUS KOMIICTCHIIHIA.

IlepeyeHb 3K3aMeHALIMOHHBIX BONMPOCOB K AK3aMeHy M0 XHMUHM HEMeTAJJI0B JJIsl CTyAeHTOB 1 Kypca
(1 cemectp)

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

1. TonoxeHne B NEPUOAMYECKON CHUCTEME, PACIPOCTPAHEHHOCTh M (HOPMBI HAXOXKICHHA B IIPHPOJEC.
Crienurka seMeHTa U €ro COSAMHEHHH.

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

3. Ilpocteie BemecTBa: (OpMBI CYLIECTBOBaHUS M (PU3MUYECKHE CBOWCTBA, XapaKTep M SHEPrusi CBS3H,
(hazoBbIC MIPEBpAIICHUS, PEAKIIMOHHAS CIIOCOOHOCTb.

4. BgzaiiMonelcTBHE C 3JEMEHTaMH, PAaCCMOTPEHHBIMH paHee: YCIOBUS MPOTEKaHUS peaKklHui, uX
TEPMOIMHAMUYECKUE W KHHETHYECKHE XapakTepUCTUKU. IIpomykTel. ONEKTpOHHOE CTpOECHHE U
MIPOCTPAHCTBEHHAs] CTPYKTypa IOJTY4aeMbIX COEIMHEHHUH, HMX KHCIOTHO-OCHOBHBIE M OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA, PEAKIIMOHHAS CIOCOOHOCTb.

5. B3aumopneiicTBuE MPOCTHIX BELIECTB U COCAMHEHUH C BOJOW M MX COCTOSHHME B BOJHBIX PacTBOPAX.
XapakTepHbIe KUCIOTHO-OCHOBHBIE 1 OKHUCIIMTEIbHO-BOCCTAHOBUTEIbHBIE IPEBPALICHUS B PACTBOPaXx.

6. KommiekcHble coeTMHEHMS.

7. Bonmopon B mpupone. M3otonsl Bomopona. BajeHTHbIe BO3MOXKHOCTH aToMa M XapakTEpHBbIE CTENEHH
okucnenus. Monekyna Ho. Ilomyuenme Bomopoma. dusnyeckne M XHMHUYECKHE CBOMCTBA IPOCTOrO
BemiecTBa. PacTBOpeHHME BOJOpOAa B MeTaulax. ATOMAapHBIA BOJOPOJ, €ro TMOJyYeHHE M PeaKIMOHHas
crocobHocTh. KoBanmeHtHsle coemuuenust Bomopoma. Momer HY m H', mx B3amMojeiicTBHe C BOJOM.
BopoponHnas cBs3b, IpUUMHBI €€ 00pa30BaHuUs, CIIOCO0 OMMCAHUSL.

8. Tlomoxxenne B mepwoanveckoit cucreme. Kucnmopox B mpupone. M3orombl kucnopona. BaneHnTHble
BO3MOYKHOCTH aTOMa M XapaKTepHble cTereHu okucieHus. Monekyna O. IlapamarneTusm Kkuciopoja.
[Tonyuenue xucnoponga. PuU3MUECKHE M XUMHYECKHE CBOMCTBAa MPOCTOrO BEIIECTBA. AJUIOTPOIUS
KHCII0poia, 030H. O30H B aTMOCdepe.

9. BzaumojeiicTBiEe KHCIOpOJa C BOJOPOJOM. MexaHu3M peakiuu BoJopoja ¢ KuciopogaoM. CoenHeHHs
KHCJIOpOJla C BOJOPOAOM, THIPOKCHI, BOJA, IMEPOKCHI Bojopoaa. Tepmuueckoe U (OTOXMMUYECKOE
pasnoxenue Boabl. [lomyuenume u cBoiicTBa mepokcuiaa Bopopoaa. H202 kak OKHCIHTENh M Kak
BOCCTaHOBUTENb. [[puMeHeHre epoKkcuaa BOIOPO/a.

10. CocrostHust Kucnopoa B ero coenauHeHusx. OKcHpl U ux kinaccudukanus. [lepokcuabl U iepoKcuaHast
rpynmupoBka. Monst 0%, 0%, O,., Oz.. CynepoKCH IbI, 030HH/IbI, HX B3aUMOJIEHCTBHE C BOJIOM.

11. OOmas XapakTepuCTHKa TMOATPYNIBl TajgoreHoB. CTpoeHHe »HIIEKTPOHHBIX OO0OJOYEK aTOMOB,
MOTEHIIMAIBl WOHM3AIMH, CPOJCTBO K OJJIEKTPOHY, JJIEKTPOOTPUIATEIFHOCTH aTOMOB M XapaKTepHBIE
CTeneHu okucieHus. [IpocTeie BelecTa, XapakTepucTUKH Mosteky Hals.

12. Coenunenus ¢ BOAOPOAOM. DHEPreTHUECKUE XapaKTEPUCTUKHU, XapaKTep CBSI3H U 3JIEKTPOHHOE CTPOEHHE
montekyn HHal. Meronsl mnonydenuss u  (pu3MUecKHe CBOWCTBA TalOreHOBOAOPOJOB. KwucioTHbie H
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OKHCIIUTEIbHO-BOCCTAHOBUTENIFHBIE CBOMCTBA, PEAKIIMOHHAs CIIOCOOHOCTh. ['ajoreHuIHBIE WOHBI M WX
COCTOSTHHIE€ B BOJHBIX PacTBOpax. [ aoreHubI MeTaoB.

13. Okcuapl U OKCOKUCIOTHL. OO0IIas XapakTepHCTUKA OKCHJIOB: CTPOCHHE MOJIEKYJN, XapakTep W SHEeprus
cBs3u. TepMoaMHAMIUECKHE XapaKTEpUCTHKK 0Opa3oBaHusl. [lomyueHre u XuMHUUECKIE CBOHCTBAa OKCUAOB.
YceroitunBocTh OKCHAOB. OCOOEHHOCTH COCMWHEHWU (TOopa W Homa ¢ KUCIOPOIOM. PeakImm OKCHIOB C
BOIOM. OKCOKHCIIOTHI TaJOT€HOB: CTPOEHHE MOJEKYJ, XHMHYECKHE CBOWCTBA, METOJBI TOIYYCHHUS.
TepmoanHamMuueckas HEYCTOHYMBOCTH OOJBIIMHCTBA OKCOKHUCIOT. OcOOEHHOCTH XJIOPHOM W HOTHON
KHCIIOT.

14. CoenuneHusi TajoreHoB npyr c¢ apyrom. HHtepranorennmsr. POpMbI CYIIECTBOBAHUS W CTPOEHHE
MoJIeKy1. TpeXueHTpoBbIe AIEKTPOHHO-U30BITOYHBIE CBS3M B MOJICKYJIAX WHTEPraJloTeHU0B. XUMUYECKUE
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 UIENOYHBIMH pacTBOpaMu. OKHCIUTENBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA COCTUHEHNH.

16. OOmas XapaKTEepHUCTHKA MOATPYIMIBI XalbKOreHOB. CTpOCHHE OJIEKTPOHHBIX O0OJOYEK AaTOMOB,
MOTEHITHAIBl MOHU3AI[UN, CPOJICTBO K OJIEKTPOHY. BaneHTHbIE BO3MOXHOCTH aTOMOB W XapaKTEepPHBIE
cTerneHn okucieHus. [IpocTeie BelecTBa, EMOYeYHbIE CTPYKTYPBI, XapaKTEPUCTUKHU MOJIEKYJT Xo2.

17. CoenuHeHUsT C BOAOPOAOM. DHEPreTHYECKHEe XapaKTePUCTHKH, XapaKTep CBSI3W M CTPOCHUE MOJEKYI
H>X. Cynpdanbl. MeTompl MONMy4eHHS W OCHOBHBIE XHMHUYECKHE CBOICTBAa XaJbKOT€HOBOJOPOJIOB.
XanbKOTeHUIHbIE HOHBI U UX COCTOSHUE B BOJHBIX PacTBOPax. XaJbKOTE€HUIbI METAIJIOB.

18. Oxcuapl u okcokucaoThl. OOImIas xapakTepHUCTUKa OKCHIOB: CTPOCHHE MOJIEKYN, XapakTep CBS3H,
sHepretuka. llomydyenne u xumumdeckue cBoiicTBa okcugoB XOr u XOs. Kucnotet HaXOs u HoXOg4:
CTpOCHHE MOJICKYJ, XUMHUYECKHE CBOHCTBA, METOABI Moiy4deHus. OCOOEHHOCTH CENICHOBOW M TEJUTypOBOM
KACIHOT. OKCOKMCIIOTHI CEphl: MPUYUHBI 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. OKCOraloreHu/Ibl.

20. OKHCIHUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU XaJbKOTEHOB W WX COCIWHEHWIH B BOJHBIX PAaCTBOPAX.
BzaumozeiicTBue NPOCTBIX BEUIECTB C BOAOM, KUCIABIMH W HIEJIOYHBIMH pacTBopaMu. OKHCIUTENBHO-
BOCCTaHOBUTEJILHBIE CBOMCTBA COSIMHEHU.

21. OOmiasi xapakTepUCTUKA MOArpyMIbl a3ota. CTPOCHHE DJICKTPOHHBIX 00O0JOYEK ATOMOB, MMOTCHIIMAIIBI
WOHM3AINN, CPOACTBO K 31eKTpoHy. [IpocTeie BemectBa, amtorporusa. OcobenHocTH a30Ta. OcobeHHOCTH
¢dochopa. MeTomp! moy4eHus, CBOWCTBA.

22. CoeHEHUS ¢ BOJOPOJIOM. XapakTep CBS3H, SHEPreTUUYECKUE XApaKTEPUCTUKU U CTPOSHHE MOJEKYI
XHs. Comn ammonns u ¢pochorus. AMmuakaTel. AMUIbL, UMHAJTBL, HUTpHUIBL. Dochuner. Coenuaenns XoHa,
WX CTPOEHHE U CBOWMCTBA. | MAPOKCUIAaMUH. A30THCTOBOIOPOIHAS KACIOTA U a3U/IbI.

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

24. Okcupl 1 OKCOKUCIIOTHI a30Ta. O0IIas XapaKTepucTrKa OKcuaIoB. 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. Oxcunpl ¢pochopa un apyrux snnemeHToB rpynisl: X406 u X4010, X MONTYyUEHHs], CTPOSHHE U CBOMCTBA.
Oco6ennoctu B3aumozaeiictust P4Os u P4O1o ¢ Bonoii. Oxcokucnotsl Gocdopa u ero ananoro. CrpoeHue u
cBoiicTBa KucioT dochopa.

26. Tpu- u nmenrtaranoreHuasl pochopa u ero aHamoroB. MeTONbl MONYIECHUS W XMUMUYECKHUE CBOWCTBA.
BsaumopeiicTBre ramoreHuI0B ¢ okcuaamu. OKCOTaIoTeHUIbI.

27. Cynbduabsl. @opMbl U cTpoeHUe MOJieKyI. [TomydeHus: u XuMudeckue cBoicTBa. THOKUCIIOTHI.

28. OOmas xapakTepUCTHKa DIEMEHTOB MOJTrPYNIBI MbIbsika CKIOHHOCTh JJIEMEHTOB IOJATPYIIIBI
MBIIIbSIKA K 00pa30BaHUIO XMMHYECKOW CBs3M C cepoil llpuponHbie coenuHEHUs, CIOCOOBI MOMYYEHHSI.
Ou3nvecKre U XMMHUYECKHE CBOWCTBA MBIIIBbSIKA, CyphbMBI M BHCMYyTa BaleHTHbIE COCTOSHHS MBIIIbSIKA
CYypBMBI, BUCMYTAa.

29. Baxneitmue coenuaenus Mermbsika (1) u (V), ux oKCUIbl, MBIIIBIKOBAs U MBIIIbIKOBUCTAS KUCIOTHI,
apcenara u apceHUTbl. Cynb¢uasl u troconu Mbimbsika (1) u (V). Ipossrenne amdoTepHBIX CBOWCTB
COETMHEHMSIMH MBITIbsika CpaBHEHHE OKHCIINTEIbHO-BOCCTAHOBUTENBHBIX U KHUCIOTHO-OCHOBHBIX CBOWCTB
coenuHenuii Mpimbsika (V) u (111).
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30. Coenunenus cypbmbl okcunbl (V) u (lll), cyppMsiHass ¥ CypbMSHHCTasi KHUCJIOTHL. AHTHMOHATBl H
aHTUMOHUTHI. CONOCTaBIEHUE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX U KUCIOTHO-OCHOBHBIX CBOMCTB CypbMBbI
(V) u (IN0).

31. Coenunenus Bucmyta (I1I) — okcun m ruapokcun, okcoconu, cynbdun. Coenunenus sucmyta (V) —
BHCMYTAThl, UX MOJYYEHUE U CBOMCTBA CUIIBHEUIIUX OKUCIUTENCH.

32. O0mias XxapakTepucTHKa rpymmnbl yriepoaa. OcoOeHHOCTH CTPOCHHSI DIIEKTPOHHBIX 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 yriaepoaa. KapOoHaTsl.
["ajoreHubl U OKCOTAIOTEHUABI YTIepoa.

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

36. CoequHEHMsI JIEMEHTOB MOJATPYIIBI KPEMHHUS C BOIOPOJOM. XapakTep CBSI3U, SHEPIeTUKA U CTPOCHHUE
monekyn XHis. Mertonpl momydeHuss w XuMmmdeckue cBodcTBa. Cumumunel. KpemHmiiopraHmdeckue
COCIMHEHHUS.

37. Oxcuppl U TuapokcomnpousBonnbie. OOmas xapaktepuctuka okcuaoB XO u X0 Ksapu u ero
mMoaudukanuu. M3menenue cBoiicts okcuaoB XO u XO; B psay Si - Ph.

38. KpemHueBbie KUCTOTHI M cUIIMKaThl. OKCO- ¥ THAPOKCOUOHBI aHAJIOTOB KPEMHHUSL.

39. T'anorenuanl. OOmas xapakTepucThka, (GopMa U CTpoeHHE MOJICKYNI. JlM- M TeTparajloreHujbl, UX
YCTOMYHUBOCTH, METOIBI TMOTYYCHHUS M XUMUYECKHUE CBOMCTBA. B3anmoeicTBre ¢ Bogoi. OKCOramoreHuIbI.
40. KommekcHeie coenuHeHus. ['ekcapTopkpeMHreBass KAciaoTa. MoJeKyIspHble KOMIUICKCHI (aIIyKThI)
TeTpadTopuaa KpeMHUs. [ aJ0reHOKOMIUIEKCH KPEMHHSI M €TO aHaJIOTOB.

41. OKHUCIUTENHHO-BOCCTAHOBUTENBHBIE PEaKIMU B pacTBopax. B3amMonelcTBHE MPOCTHIX BEIIECTB C
BOOH. OKHCIUTENFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COEAMHEHUN.

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

43. CoenmmHeHwus Oopa ¢ MeTaJUIaMH U HeMeTallaMH, Kapouy 0opa — KOHKypeHT anmasa. Hutpun 6opa.

44. Coemunenusi ¢ BomopogoM. bopan u nubopan. DoOpMBI U CTpPOCHHE MOJEKYNI. TPEXICHTPOBBIE
3IIEKTPOHHO-Ie(DUITUTHBIE CBSI3U B MOJICKyJ1ax 0opaHoB. bopa3oin — ananor 6eH30:1a.

45. T'anorernapr. OO0mas XxapakTepruCTHKa, GOPMBI CYIIECTBOBAaHUS W CTpOCHHE MOIJIEKYN. JlmMmepuzarus
TpurajgoreHnaoB. MoHoranoreHuapl. MeTo bl MOJTydeHHs TaIOTeHUI0B, XapakTepHble cBoiicTBa. [ maponu3
rajioreHu10B. Heopranndeckue monuMepbl Ha OCHOBE coelnHeHuil 0opa. TerpadropoOopHas KHUCIOTa, ee
COJIH.

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, METAJITUIECKas CBS3b, CBOWCTBA METAJUIOB, X MpuMeHeHue. Ooiue
METO/IbI MONyYeHUsT MeTaioB. [lonyueHue, GU3NUECKHe U XUMHUYECKHE CBOWCTBA MeTayuioB. [lomyyeHue
METAJJIOB BBICOKOW CTETMICHH YMCTOTHI. XMMHUYECKas U SJICKTPOXUMHUYECKAs KOPPO3Us METAIIOB. MeTo bl
3alIUTBHI METAIIIOB OT KOPPO3HH.

2. OOmrast XxapakKTepUCTHKA 3JEMEHTOB TIOJITPYIIIEI IIEIOYHBIX METauIoB. VX monydyenne, pusmdueckue u
XUMHYecKre cBovcTBa. COENWHEHMs IIENOYHBIX METAIJIOB: OKCHABI, TEPOKCHIIBI, HAAIEPOKCHIIBI,
O30HUHBI. Nx IMOJIy4CHUC, CBOﬁCTBa, IIPUMCHCHHUCE. FI/I):[pOOKCI/II[BI ICJIOYHBIX MCTAJIJIOB, IIPOMBIIIJICHHOC U
naboparopHoe TMONlydyeHHne, pUMeHeHHe W cBoOWcTBa. CoNM INENOYHBIX METAJUIOB W WX 3HAUCHHWE B
HapOJHOM XO35MCTBE.

3. O01mas XxapaKTepUCTUKA 3JIEMEHTOB MOArpyIIbl Oepusuins. [loaydeHne u cBoWCTBA OSPHUILIMS U MarHHUs.
Coennnenus 6epminst 1 Maraus. [lomydyenne, cBOWCTBa U TPUMEHEHHE.

4. O0u1ast xapaKTEPUCTUKA SIEMEHTOB MOATPYIIIBI IIEJIOYHO3EMENbHBIX METAJUIOB.

Ux momyuyenue, ¢pusnyeckue u XuMuueckue cBoiicta. CoelMHEHNST KalbLUs: OKCUA, THAPOOKCHUI, COJH.
[IpumMeHeHne coeTMHEHUsS KalblMs, UX poiib B mpupoje. CoenuHeHus: ctpoHnus u Oapus. [lomyuenwe,
CBOWCTBa U MIPUMCHCHHE. KectkocTn BOJbI 1 METO/JIbI €€ YCTPAHCHUA.

5. O0was xapakTepHCTHKa 3JIE€MEHTOB MOArpymnisl amomMuaus. [lomydeHnue, ¢pusnueckue 1 XUMHUUECKUE
CBOMCTBaA AJIIOMUHUA, IPUMCHCHUC.
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6. O01mas xapakTepuCTUKa JIEMEHTOB MOArpynnsl rajuius. [lomydeHue, cBOHCTBa U IPUMEHEHUE TajlIus,
UHUS, TAJLIHA.

7. OOmass XapakTEepUCTHKa 3JEMEHTOB IMOATPYMIBl THTaHA, IOJyYCHHE, CBOWCTBA W IPHMEHEHHE.
Coenunenust tutanHa, uupkonust u rapuus (111,1V). Mx nonydenue u cBoiictBa, nmpumeneHue. Dopmel
CyIIECTBOBAHMSI MOHOB TUTaHA B BOJHBIX pacTBOpax B KUCJIOW, HEUTpaIbHOW M INEIOYHOM cCpenax.
[lepexncHble cOeTUHEHUS TUTAHA.

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

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

10. Coenunenus Banagus (Y), UX moiyuyeHue, cBoicTBa. GopMbl CyliecTBOBaHHS MOHOB BaHagus (Y) B
BOJIHBIX PacTBOpaXx.

11. O6mas xapakTeprcTHKa 3JEeMEHTOB MOArpymibl Xpoma. [lomydenue u cBoiicTBa Xpoma, MOJHOICHA,
Bonb(pama. [Ipocteie u komIiekcHbIe coequaeHus xpoma (1), ux momyyenue u cBocTBa.

12.Coennnenus xpoma (111) mpoctsie 1 koMmiuiekcHble. [lomydenue 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,
cyabdusl, BonbdpamoBsie OpoH3bL. [IprMeHeHNe 1 CBOWCTBA.

14. OOmas xapakTepuCTHKa 3JIEMEHTOB IOATPYNIBI MapraHija, MOJy4YeHHe W 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 xapakTEpPUCTHKA AJIEMEHTOB MOATPYIIIBI Kele3a, WX IONyYCHHE, CBOMCTBA U MPUMEHEHUE.
Oxkcubl U TUAPOOKCHIBI JKene3a, kodanbra 1 Hukens (11, 1), ux monydenue u cBoiicTra.

18. IIpocThie u KOMILIEKCHbIe coenuaens sxemnesa (11,111).

19. Coenunenns xenesa (V1) u (VIII), nomyuenue u cBoiictsa.

20. IIpocThie 1 KOMILICKCHBIE coenuHeHus kKoOanbTa u Hukens (11). Ux monmyueHue, ctpoeHue U CBOMCTBA.
Coenunnenus kobanpta  HEKels (111), morydenue, cBoiicTBa U 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 komiutekcHeie coequnenns meau (l,11), monyyenne, cBoiicTBa 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 xapakTepUCTHUKA 3JIEMEHTOB MOATPYNIBl IMHKA. VX moiyyeHue, CBOMCTBa M NPHUMEHEHHE.
[IpocThie W KOMIUIEKCHBIE COEAMHEHHs IMHKA W Kaamus. [lomydeHwe, cBoiicTBa M TNPHMEHEHHE.
Coenunenus prytu (1) u (11), ux nomyyeHue, CBOMCTBa.

27. O0mas xapakTeprCTHKa JJIEMEHTOB CeMeicTBa JIaHTaHOWAOB. [lomyueHne u cBOWCTBA, IPUMEHEHHE.
CoenuHeHuUs TaHTaHOUAOB, UX cBoiicTBa. [lodydyenue u npuMeHeHne

27. OO0m1as xapakTepUCTHKa JIEMEHTOB ceMeiicTBa akTHHOU0B. [lomyueHne u cBoiicTBa, MpUMEHEHHE.

28. Teopust cTpoeHHs] KOMIUIEKCHBIX coeluHeHHi BepHepa. TuIbl KOMIUIEKCHBIX COEIMHEHUH U HUX
HOMEHKaTypa. JIBOHHbBIE COJIM, aMMHAKaThbl, ALMIOKOMIUIEKCHI, aKBAaCOEIWHEHUS, KapOOHWIIbI, XEJaThl,
Kjactepsl. 1X npumenenue.

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

30. M3omepusi KOMIUIEKCHBIX COSNWHEHUI: THApATHAS, HOHU3AIMOHHAsI, KOOPJAWHAIIMOHHAS, ONTHYECKasl,
UC- B TpaHC-u30MepHs. P HEKThl TPAHC-BIUSHUS.

31. CtpoeHne KOMIUIEKCHBIX COSMHEHHH M0 METO/y BaJICHTHBIX CBSI3CH.

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

33. CtpoeHne KOMITIEKCHBIX COEIMHEHHUH C TMO3WITUI METOJa MOJIEKYISIpHBIX opOuTaneii. [Ipenmymectsa
Y HeJ0CTaTKu Teopuu MeToaa MO.
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06[)33611 IK3aMeHAI[MOHHOT0 OMJIeTa

MHWHOBPHAYKHN 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
Hampasnenue/Crnennansaocts 04.05.01 dyHnameHTanbHas U NPUKIATHAS XUMUSI
IIpoduns/TIporpamma/Criernanm3arus 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. AmMwuak, TUAPOOKCH]] AMMOHUSI, COJTM 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 kKadeapoit 4 Mycradun A.T.
(moamuch) (©.1.0.)

Kputepun ouenkm 3kx3ameHna (B 0aniax):
- 25-30 OanIoB BBICTaBISIETCA CTYACHTY, €CIM CTYIGHT JAajl IIOJIHbIE, pa3BEepHYThIE OTBETHl Ha BCE
TEOPETUYECKUE BOMPOCHl Ouiera, NPOAEMOHCTPUPOBAI 3HaHHWE (PYHKIMOHAJIBHBIX BO3MOXKHOCTEH,
TEPMUHOJIOTHH, OCHOBHBIX JJIEMEHTOB, YMEHHUE IPHUMEHSITh TEOPETUYECKWE 3HAHMS TpPU BBITOJHEHUU
npakTuueckux 3amaHui. CryneHT 0e3 3aTpyJHEHUH OTBETWI Ha BCE JIONOJHHUTENbHBIE BOIMPOCHI.
IIpakTryeckast yacTb padOTHI BHIIOIHEHA ITOJHOCTHIO 0€3 HETOYHOCTEH U OIIHOO0K;
17-24 GannoB BBICTaBISIETCS CTYACHTY, €CIH CTYJEHT PacKpbUl B OCHOBHOM TEOPETHYECKUE BOTPOCHI,
OJTHAKO JIOMYIIEHBl HETOYHOCTH B ONpEAETICHUU OCHOBHBIX MOHATHH. [Ipy oTBeTe Ha JOTOIHUTEILHBIC
BOIIPOCHI AOMYIIEHBI HEOOJbIINE HETOYHOCTH. [Ipy BBIIOTHEHNH MPAKTUYECKON YacTH paboThl JOIMYLICHEI
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 IPOOEIbl B 3HAHUHM OCHOBHBIX METOJOB. TeopeTnuecKue
BOMPOCHI B IIETIOM M3JIOKEHBI JIOCTATOYHO, HO C TMPOIMyCKaMu Martepuana. VMeroTcs NpUHIMITHAILHBIE
omMOKH B JIOTHKE MMOCTPOCHUS 0TBeTa Ha Borpoc. CTy/IeHT He PelIvl 33/1a4y WK TPU PEIICHUH JOMYIICHEI
rpyOble OIMIHOKH;
- 1-10 GamioB BBICTaBIISIETCS CTYAEHTY, €CIM OTBET HA TEOPETUYECKUE BOIPOCHI CBUAETEIHLCTBYET O
HETMIOHNMaHUH W KpaliHe HEMOJHOM 3HAHWU OCHOBHBIX MOHATUHI U MeTon0B. OOHAPYKHBAETCSI OTCYTCTBHUE
HaBBIKOB IIPUMEHEHUS TEOPETHUECKUX 3HAHUI IPHU BBIITOJHEHUH NMPAaKTHUECKUX 3aJaHuid. CTyJeHT HE CMOT
OTBETHUTbH HH Ha OJIMH JIOTIOJTHUTEIbHBIA BOIIPOC.

Orenku u3 100-0a/u1bHO#M B YeThIpex 0aUIbHYIO MPOU3BOAUTCS CIICIYIOIIUM 00pa3oM:
- otiu4HO — oT 80 10 110 6amioB (Brirodas 10 MOOIIPUTENBHBIX OAIIIOB);
- xopomio — ot 60 10 79 6aoB;
- YAOBIIETBOPHUTEIBHO — OT 45 10 59 6aios;
- HEYJIOBJIETBOPUTENBHO — MeHee 45 6aios.
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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.
HoBsle kommiekcHbie coenuHenus Menu (1) u ux npuMeHeHue.

KommnexcHble coeiHeHNsI TUIATHHBIHA CITY)K0€e y YeIoBeKa.

Hogrie kommutekcHbIe coenHeHHs cepedpa.

CoenuHeHus TEXHELYs], IOTy4YeHHEe, CBOHCTBA.

MerTansl 1 UX COSMHEHHS B TIPOLIECCax KaTann3a.

[IprmeneHne KOMITTIEKCHBIX COETMHEHMH 30J10Ta B METUITIHE.

XVWMHUYECKHE NCTOYHUKHN TOKA M TMIEPCTIEKTHBHI X MCIIOIb30BaHMS.

CoenuneHus 30J10Ta U cepedpa B XUMHU M MEAULITHE.

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

Coenunenus xpoma (+3) B HaAyKe W TEXHUKE.

[NonmokcomonubaatHeie Knactepsl. [lomyyenne, cTpoeHHE U IPUMEHEHHE.
HoBrele cBepxTspKenbie dneMeHTH: [IpoOiieMbl moNyueHHS W HM3YYGHHS| CBOMCTB HOBBIX

CBEPXTSAKCIIBIX 3JIEMEHTOB.

22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45,
46.
47,
48.
49,
50.

[Tonyyenue v cBOMCTBA HOBBIX KOMIUIEKCHBIX COEAMHEHUN HUKEIS.

KapOoHubl: cTpoeHue, MojiyueHue, NpUMEHEHHE.

HoBbie maTepuaibl B HEOPraHUYECKOU XUMHUH.

KomruiekcHple coe TMHEHUSKANBINS U MarHus, UX TMOJIy9eHHE U PO B OMOXUMUYECKHX MPOIIeccax.
MeTamioKOMITIEKCHI, UX TIOyUYeHHE U CBOICTBA..

KoMrutekcrl jxenes3a ¥ uX pojib B XUMUU U OMOXMMHH.

I'eTepononucoenMHeHNs U UX NIPUMEHEHUE. .

[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 HHOOWs 1 TaHTana. [lomydenue, cBoiicTBa, IpUMEHEHHE.
[Tepoxcokomiuiekcel MeTauioB. [lomydyeHrne u npuMeHeHHe.

HuTporeHuibHbIE KOMIICKCHI METAJJIOB U MPOOJIeMa CBA3BIBAHUS a30Ta.
CoenrHEHUs Maprafa B HEOOBIYHBIX CTETICHIX OKHCIICHHS.

®deppaThl, OIYYCHUE U CBOMCTBA.

Coenunenus menu, cepedpa u 3os0t1a (1). [lpumenenue u nomydeHue.
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, JOKIA)
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 GayuIoB BBICTABISACTCS CTYACHTY, €CJIM pPadOTa 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 0aoB BeICTaBIISIETCA CTYACHTY, €CIM pab0Ta MONTHOCTHIO COOTBETCTBYET KPUTEPHUSIM.

4.3. PeHTHHT-TIaH AUCHUILITHHEI

PelTuHr—1u1aH JUCHUILUIMHBI IPEICTABICH B IPWIOKEHUH 2.

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

5.1. IlepeyeHb OCHOBHOM W OMOJHUTEILHONH Y4eOHOM JUTEPATYPhI, HeOOX0AMMON /1JI1 0CBOCHUSA
AUCHUIIIMHBI

OcHoBHas1 1uTEpPaTYpa

1. Heopranuueckast XuMusi. XuMHsl 3JIEMEHTOB : yueOHUK : B 2 T. / MI'Y um. M. B. JlomoHocOBa ;
1O. JI. TperbsixoB [u ap.] .— M. : Axanemknura, 2007 .— (Knaccuueckuil yHUBEPCUTETCKUN
yueOHUK) .— 2-e u3a., nepepad. u mon.— 537 c. : wn. — c. 521 .— ISBN 978-5-211-05332-2.
http://ecatalog.bashlib.ru/cgi-bin/

2. Heopranuyeckast xumus : B 3 T. : yueO. ans ctyn. By3oB / nox pex. FO. 1. Tperbskoa .— M. :
Axanemus, .— (Bricmee npodeccronansnoe obpasoanue) — 2007 .— 352 c. : un .— ISBN 5-
7695-2532-0 http://ecatalog.bashlib.ru/cgi-bin/

3. COopHUK 33724 1 yIpaXKHEHUH M0 XUMUH : yued. mocodue s cryaentoB / 3. E. ['onpOpaiix, E.
U. MacnoB .— 6-e uzg. — M. ; Actpens : ACT, 2007 .— 383 c. : wi. + 12 1. npun. — (Bsicias
mkoja). — c¢. 375 .— ISBN 5-17-011684-5. http://ecatalog.bashlib.ru/cgi-bin/

JlonoJiHNTE/IbHASI JTUTEpPaTypa

1. OGmas 1 HeopraHuveckas XuMus: yueOHUK a7 By3oB / S. A. VYraii .— 3-e u3zz., ucnp. — M. :
Beicmas mkona, 2002 .— 527 c. : mir. — ISBN 5-06-003751-7 . http://ecatalog.bashlib.ru/cqgi-bin/
2. OOmas u Heopranuyeckas xumus : yuebnuk / H. C. Axmeros .— U3a. BockMoe, cTepeoTun. —
Cankr-IlerepOypr : Jlamp, 2014 .— 743 c.— c. 727 — c¢. 728 .— ISBN 978-5-8114-1710-0.
http://ecatalog.bashlib.ru/cgi-bin/

3. OOm1ast 1 HEOpraHWUYeCcKasi XMMUs B BoIpocax : y4e0. mocobue st By3oB / P. A. Jlumun, JI. 1O.
Anuk6eposa, I'. I1. JlorunoBa ; nmox pen. P. A. Jluguna .— 2-e uza., nepepal. u gon. — M. :
Hpoda, 2004 .— 304 c. + 12 1. npun. — (Beicmiee obpazoanue) .— Jomymr. M-Bom oOpazoBaHms
P® gpmns  cryn. By3oB, o00yd. mo cmen. "Xumusa'.—c.301.—ISBN 5-7107-7411-1
http://ecatalog.bashlib.ru/cgi-bin/

4. 3aKOHOMEPHOCTHU MPOTEKAHHUsI XUMUYECKUX peakuuil [DIeKTpOHHBIN pecypc] : METOA. yKa3aHUs
no obmelt xumuu Juig ctya. 1 kypca xuM. pakynprera. U. 1. OCHOBBI XUMUYECKON TEPMOAMHAMUKHI
u trepmoxumuu / baml'V; coct.: T. B. bepectona, JI. I'. Ky3una, H. A. Amunesa, P. P. Unbscoa
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— Ya : PUIl baml'VY, 2014 .— DnektpoH. Bepcus ned. myoaukamnui.— JlocTyn BO3MOXKEH Yepe3
Onekrponnyro oubmmorexy baml'y.— <URL:https://elib.bashedu.ru/dl/local/BEREST~1.PDF>.

5. 3aKOHOMEPHOCTH MPOTEKAHUsI XUMHUUYECKHUX PEAKIUi [ DJIEKTPOHHBIN pecypc]| : METO. YKa3aHUs
no obmeit xumun st ctya. 1 kypca xuMm. dakynbreta. Y. 2. OCHOBBI XUMHUYECKONW KUHETHKH /
baml'V; coct.: T. B. bepecrosa, JI.I'. Ky3una, H. A. Amunesa, P. P. UnbscoBa .— Ya : PUL]
baml'V, 2014 .— Dnextpon. Bepcus rned. nydaukanuu.— JlocTyn BO3MOKEH uepe3 DJICKTPOHHYIO
oubmoreky baml'y .— <URL:https://elib.bashedu.ru/dl/local/BEREST~1..PDF>.

6. PactBopbl. CiocoOBI BBIpaXKEHUSI COCTaBa pacTBOPOB [ DIEKTPOHHBIN pecypc| : METO. yKa3aHUs
no oOmeld XUMUU Ui CTyIAeHTOB 1 kypca xummdeckoro ¢akynsrera / baml'V; cocr.: T. B.
BepectoBa, H. A. Amunesa, JI. I'. Ky3una .— Ya : PUL] baml'V, 2015 .— DnexTpoH. Bepcus med.
nyonmukaruu  .—  JlocTym  BO3MOXeH depe3  ODJeKTpoHHyr Oubnuoreky bamly . —
<URL:https://elib.bashedu.ru/dl/local/Berestova_Amineva_Kuzina_sost_Rastvory mu_2015.pdf>.
7. PactBopsI a5ekTposuToB. ['MaAponu3 coneit [ DIeKTpOHHBIN pecypc] : METO. yKa3aHus 1Mo oOmei
XUMHHU JJI5 CTyeHTOB | Kypca xumudeckoro dakynerera / baml'yY; coct.: H. A. Amunesa, JI. I
Kysuna, T. B. bepectroBa .— Ya : PULL baml'V, 2016.— DnekTpoH. Bepcus med. myOoIrKaud .—
Hocrtyn BO3MOKEH yepe3 DJIEKTPOHHYIO OubIMOoTEKY bamly —
<URL:https://elib.bashedu.ru/dl/local/Amineva_Kuzina Berestova sost Rastvory
elektrolitov_mu_2016.pdf>.

8. Peakuuu B pacTBOpax 3JIeKTPOJIUTOB. BoopoaHblil mokaszatens [ DNeKTpOHHBIN pecypc]| : METO/.
yKa3aHHs 10 00Iel XUMuU I CTyIeHTOB 1 Kypca xumudeckoro ¢akynasrera / baml'Y; cocr.: JL.
I'. Ky3una, T. B. bepectroBa, H. A. Amunesa, 1. E. Anexuna.— VYda : PUL| baml'y, 2016 .—
DJEeKTpOH. BepcHs med. myOnukamuu .— JlocTyn BO3MOKEH yepe3 DJIEKTPOHHYIO OHOIHOTEKY
baml'V.— <URL:https://elib.bashedu.ru/dl/local/Kuzina_Berestova_Amineva Alehina
sost_Reakcii v rastvorah elektrolitov_mu_2016.pdf>.

9. 3amaHus K KOJUIOKBHYMam 0 XMMHUHU HEMETAIOB [DIEKTPOHHBIM pecypc]| : METOH. YKa3aHHs
i ctyn. 1 kypca xum. ¢axynprera / bamkupckuii TocyaapcTBeHHBI yHUBEpcHTET; cocT. H.A.
AmvuneBa.— Y¢da : PUL[ baml'y, 2014 .— DnextpoH. Bepcus ned. nybnmukanuu.— Jloctyn
BO3MOKEH yepes DNEKTPOHHYIO oubimortexy baml'V.—
<URL:https://elib.bashedu.ru/dl/local/Amineva_lljasova_sost Kollokvium_himija
nemetallov_2014.pdf>.

10.  3amaHus IS MOATOTOBKHM K KOJJIOKBUYMAaM IO XMMHHU METAIIOB [ DIEKTPOHHBIN pecypc] :
METOJl. yKazaHus A CTyAEeHTOB 1 Kypca xumuueckoro Qaxynsreta / baml'V; cocr.: T. B.
bepecrosa, H. A. Amunesa, JI. I'. Kysuna.— Y¢a : PUL] baml'V, 2016 .— DnekTpoH. Bepcus med.

nyonukamuu.—  JlocTym  BO3MOXKEH uepe3  ODJeKTpoHHyK  Oubnuoreky bamly . —
<URL:https://elib.bashedu.ru/dl/local/Berestova Amineva_Kuzina sost Zadanija po
kollokviumam himii metallov_mu_2016.pdf>.

11. AwmuneBa, H.A. Xumusa metamioB [DIeKTpOHHBINA pecypc] : 1abopaTOpHBIA MPAKTUKYM IO
Hepranuuecko xumun / H.A. AwmwmnueBa, JI.I'. Kysuna, T.B. bepecroBa; bamkupckuii
rocynapcTBeHHbld yHUBepcuteT.— Yda : PUL[ baml'V, 2017.— DnexTpoH. Bepcus Ied.
nyonukamuu.—  JlocTym  BO3MOXKEH  uepe3  ODIJIeKTpoHHyK  Oubnuoreky bamly . —

<URL:https://elib.bashedu.ru/dl/local/Amineva i dr Himija metallov pr 2017.pdf>.

5.2. Ilepeuyennb pecypcoB HH(POPMALMOHHO-TEICEKOMMYHUKAIIMOHHOM ceTu « AHTEepHET» N
NporpaMMHoOro oﬁecneqennﬂ, HCOﬁXOlII/IMbIX AJiIsE OCBOCHUSA JUCHUIIJIMHBI, BRJIIOYas
npogeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI

1. DnexrponHas oubnmoTeynas cuctema «Ob baml 'Yy - https://elib.bashedu.ru/

2. DOnexTpoHHas OuONMOTEYHAass cuUcCTeMa «YHHUBEpCUTETCKas OHOJIMOTEeKa OHJIAWH» -
https://biblioclub.ru/

3. DnekTpoHHas OUOIMOTEYHAS CHCTEMa u3aaTeabcTBa «Jlanby - hitps://e.lanbook.com/
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4. DnexTpoHHbIH Katanor bubmunorexku baml'y - http://www.bashlib.ru/catalogi/

5. VuuBepcanpHast ba3el nanubix EastView (mocTym K 3JIEKTpOHHBIM Hay4HBIM JKypHaJaMm) -
https://dlib.eastview.com/browse

6. Hayunas snextponnas Oubnuoreka - elibrary.ru (ZOCTyn K 3JE€KTPOHHBIM HAYYHBIM JKypHaJIaM)
- https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JloroBop Ne 104 ot 17.06.2013
r. JIunensuu GeccpoyHbie

8. Microsoft Office Standard 2013 Russian. [loroBop Ne 114 ot 12.11.2014 r. Jlunensun
OeccpoyHbIe

9. Kaspersky Endpoint Security mis Ousneca - Crangaptabiii. oroop Ne31806820398 ot
17.09.2018 r. Cpok aerictBus aunen3uu 10 25.09.2019

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

11. Cucrema nenrpanuzoBanHoro tecrupoBanus bamly (Moodle). YHuBepcanbHas o01ecTBeHHas
munensus GNU
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6. MaTepI/IaJILHO-TeXHH‘leCRaH 6333, HQOGXOHI/IMaH AJIA OCYHIECTBJICHUA 06pa30BaTeJ’[LHOFO npoumecca mo TMCUIJInNHE

HaumenoBanue

OCHAIIEHHOCTH CNeHAJbHBIX MOMEIEeHNI U MOMEeIeHUH JJIsl CAMOCTOATEIbHOM’

ITepeyeHb TULEH3HOHHOTO POTPAMMHOI0

cIenUuaTbHbIX MOMelIeHU padoThI obecneyeHus.
U NOMeIeHUH 1A PexBH3UTHI NOATBEP:KIAAIOIIEr0 JOKYMEHTA
CaMOCTOAITEJIbHON padoThl

y4eOHas ayauTopusi IS Aynuropus Ne 405 1. IlpaBa Ha mporpaMmsl aiust OBM onepannonHas
NpOBeIeHUs 3aHATHi | Y4yeOHas Mebenb, yueOHO-HarIJHbIe TOCO0us, J0CKa, MyIbTHMeAna-ipoektop Mitsubishi | cucrema s mepconansHoro xomneiotepa Win SL 8
JIEKIIHOHHOT 0 tuna: | XD3200U, axpan ¢ anexkrponpuogoM 300*400cm Spectra Classic Russian OLP NL AcademicEdition Legalization
aymutopuss Ne 405 (xopmyc AynuropusiNe 311 GetGenuine.

XUMHYECKOTO0  (akyspTera), | YueOHas Mebenb, yueOHO-HarsAHbIE 1ocoOus, aocka, nmpoektop Mitsubishi XD 600U, 2. IlpaBa Ha mporpammsl ansi OBM oGHoBieHHe
aymutopuss Ne311 (xopmyc | 3kpaH ¢ anmekTponpuBoaoM Projecta 183*240cm Matte white OMEPAIMOHHOW  CHUCTEMBbI Uil MEPCOHAIBHOIO
XMMHUYECKOTO  (paKyJbTeTa), Aynauropusi Ne 310 xomnbtoTepa Windows Professional 8 Russian Upgrade

aymuropuss Ne 310 (xopmyc
XAMHIYECKOTO  (hakynpTeTa),
aymuropust Ne 305 (xopmyc
XAMHAYECKOTO (paKkynpTeTa).

VYuebHas mebOenb, yaeOHO-HATISAHBIE TOCOOMS, OCKa, MyIbTUMeTHua-poekTop Mitsubishi
EW230ST, sxpan Hactennsbiit Classic Norma 244%183

Aynuropus Ne 305
VYuebHas mebOenb, yaeOHO-HATIAHBIE TOCOOMS, TOCKa, MyIbTUMeTua-poekTop Mitsubishi
EW230ST, sxpan HactenHsiit Classic Norma 244*183

OLP NL Academic Edition. Horoop Nel04 or
17.06.2013 r. JIunen3un O6eccpoyHbIe.

3. Iporpamma mms IBM Office Standard 2013
Russian OLP NL AcademicEdition. JJorosop Nel14 ot
12.11.2014 r. JIunien3un 6eccpoyHbIe.

4. IlpaBa Ha WCIOJB30BAaHUE MPOrPAMMHOTO
obecrieuennst Kaspersky Endpoint Security —ans
6usHeca - CtaHnapTHBIN, NPOJUIEHHE MOANUCKU Ha 1
roa. JloroBop Ne31806820398 ot 17.09.2018 r.

JabopaTopum:  ayauTOpHUs
Ne 401 (xopmyc XUMHUYECKOTO
¢dakynpTera), aymuropus Ne
421 (xopmyC XHMHYECKOTO
¢dakympTeTa).

Aynurtopus Ne 401
Yuyebnas MeOenb, ydeOHO-HATNIAAHBIE TMOCOOMWS, JOCKa, OaHs BOJsSHAs, BECHI
ananutnyeckue Leki B2104(100%0.001 r), Becst BK-600 na6opatopusie (600%0,01 1),
CHCTeMHBIH Oyiok KkommbioTepa Pentium 4 2.0A/GigaByte GA-8LD533/512Mb/4
0.0Gb/FDD/ATX. muctumnstop 3-4.

Aynutopus Ne 421
YueOHass meOenb, ydeOHO-HATIAHBIE MocoOms, nocka, Beckl BK-600 mabGoparopHbie
(600*0,01r)

1. IlpaBa Ha mporpamMmel A1t DBM omneparionHas
cucTeMa sl iepcoHalbHOro Kommbiorepa Win SL 8

Russian OLP NL AcademicEdition Legalization
GetGenuine.

2. IlpaBa Ha mporpammel 11t OBM oOHOBICHHE
ONEPAIlIMOHHONW  CHUCTEMBI Ul II€PCOHAIBHOTO

komnbroTepa Windows Professional 8 Russian Upgrade
OLP NL Academic Edition. Horoop Nel04 or
17.06.2013 r. JIuneH3uu GeccpoUHEBIE.

3. Ilporpamma mis IBM Office Standard 2013
Russian OLP NL AcademicEdition. Torosop Nel14 ot
12.11.2014 r. JIuneH3uu GeccpodHBIE.

4. TlpaBa Ha W}CIOJb30BAaHUE MPOrPAMMHOIO
obecieuerns Kaspersky Endpoint Security s
Oouzneca - CTaHAapTHBIM, NPOJUICHHE MOAIMCKH Ha 1
roj. JJoroBop Ne31806820398 ot 17.09.2018 r.
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y4eOHbIe Ay TUTOPHH 15T
KypCOBOIo
MPOEKTHPOBAHUS
(BBINOJTHEHUS KYPCOBBIX
pador): aynuropus Ne 307
(KOpIIyC XMMHYIECKOTO
¢dakympTeTa), ayauropus No
408 (kopIyc XUMIYECKOTO
¢dakympTeTa), ayauropus No
409 (xopIyc XUMIYECKOTO
¢akynprera), aynuropust Ne
414 (xopmyc XUMHUYECKOTO
(akynpTeTa)

Aynuropus Ne 307
VuebHass mebenb, yueOHO-HArIsAHbIE mocobust, usMeputenar OP-264/1 — 2 mr,
KoMmIbroTep B coctaBe cucT.0mok BUSNBusiness,Monutop20"LG, kiaBuaTypa, MBIIIb,
Mellajika MarHuTHas c HIOIOTPEBOM I19-6110M, MoV XEROX

WorkCentrePE114e(uudp.xonup 14kon/mun-+naz.npuatep600*600dpi, 1 4ctp/mMun),
moruTop XK 15" BenQFP 51G<Silver-Black> (1024*768, LCD), npuntep HP Laser Jet
1022 (A4, 1200dpi, 18 ctp/mun), mpucnocobnernetutp TIIP-M-4, peructparop OH-827,
pH-metp pH-150MU CroC.IIOBEPKOH, CHUCTEMHBIN 60K KOMIIBIOTEpA
CeleronD2.26/256Mb/80Gb/3.5"/KombGo: 16/52/24/52/Kopmyc STEP 300W
Aynuropus Ne 408
VYuebHass Mebenb, ydeOHO-HArIsmHbIe Mmocodus, mocka, pH-merp pH-150MU (¢ roc.
MoBepKoii), konbooHarpesarenb ES-4110 np-Bo Poccus, MOY CYOSERA nazepusrit FS-
1030MP A4, Becet BCJI-200/1 1A, ceiid.
Aynuropus Ne 409
EmkocTHas sdeiika Ui aHanu3a CYCHEH3MH M 3MYJBCHM I paboThl C Ja3epHBIM
aHanuzaTtopoMm pasmepoB 4actul, SALD-7101, nasepHblil qudpakUMOHHBIH aHAIN3ATOD
pa3mepa gactury SALD-7101, crabmmmzatop Pecanta ACH -1500/111 kBa (280*140*185
4,5 xr), cymmuika gaboparopHas Bakyymaas CIIT-200.
Aynuropusi Ne 414
YuebHas mebens, koHmykTroMeTp OK-HO4, mepememmBaromee yctpoiictBo ['13-
6500 1.75.45.0060, cymmnka maboparopHas BakyymHas CIIT-200, ymeTpatepmocTtaT
YTVY-3 — 2mr., morutop 17" LG ezFlatron T710BH (0.2, 1280*1024-681', TCO"99).

1. IIpaBa Ha nporpammsl Juis OBM onepaunonHas
cucTeMa /sl epcoHalbHOro Kommbiorepa Win SL 8

Russian OLP NL AcademicEdition Legalization
GetGenuine.

2. IlpaBa Ha mporpammsl ansi O9BM oGHoBieHHE
ONEPAIllMOHHONW  CHUCTEMBI Ul II€PCOHAIBHOTO

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

3. Iporpamma mrs IBM Office Standard 2013
Russian OLP NL AcademicEdition. loroBop Nel14 ot
12.11.2014 r. JIunien3un 0eccpoyHbIC.

4. IlpaBa Ha WCIOJIB30BAaHHE NPOrPAMMHOTO
obecrieuennst Kaspersky Endpoint Security s
6usHeca - CrtaHnapTHBIN, NpOJUIEHHE MOANUCKU Ha 1
roa. JloroBop Ne31806820398 ot 17.09.2018 r.

ydyeOHast ayauTopusi I
NpOBe/leHUs] TPYNIOBBIX H

HHIMBHUAYAJIbHBIX
KOHCYJbTAlU,  y4deOHas
ayAuTOpHs [JIsl TEKYyUIero
KOHTPOJIA H
NPOMEKYTOYHOM

arrecranuu: ayauropus Ne
405 (xopmyC XHMHYECKOTO
¢dakynbTeTa), ayIUTOpHs
Ne311 (koprryc XHMHYECKOTO
¢dakympTera), aymuropus Ne

Aynuropus Ne 405
VYuebHast MeOelb, yueOHO-HarIsIHbIE TOCO0HS, 10CKa, MyJIbTUMeHa-TipoekTop Mitsubishi
XD3200U, skpan ¢ anexkrponpuBogom 300*400cm Spectra Classic

AynutopusaNe 311
VYuebHass mebOenb, yueOHO-HATIISAHBIC MOCO0OUs, mocka, mpoekTop Mitsubishi XD 600U,
9KpaH ¢ 3nekTponpuBoaoM Projecta 183*240cm Matte white

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

Aynuropus Ne 305
VYuebHas MebOenb, yaeOHO-HATISIHBIE TOCOOUS, JOCKa, MyJIbTUMeTHua-TpoekTop Mitsubishi
EW230ST, sxpan Hactennsbiit Classic Norma 244%183

1. IIpaBa Ha mporpaMmMmsl A OBM onepanuonHas
cucTeMa JJsl epcoHalbHOro Kommbiorepa Win SL 8

Russian OLP NL AcademicEdition Legalization
GetGenuine.

2. IlpaBa Ha mporpammsl aiusi OBM oOHoBieHHE
OHepaHI/IOHHOﬁ CHCTCMBbI JUIA TNEPCOHATIBHOT'O

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

3. Iporpamma mms IBM Office Standard 2013
Russian OLP NL AcademicEdition. JJorosop Nel14 ot
12.11.2014 r. JIunien3un OeccpoyHbIe.

310 (xopmyc XHMHUYECKOTO Aynurtopus Ne 001 4. IlpaBa Ha W}CIOIB30BAHHE IPOIPAMMHOTO
¢dakynpTera), aymutopus Ne | YueOHas mebens, yueOHO-HATIISAHBIE IOCOOHS, TOCKa obecieuernns Kaspersky Endpoint Security s
305 (xopmyc XHMHUYECKOTO Aynuropus Ne 002 6msHeca - CtaHmapTHBIN, MPOJUICHHE TOANUCKU Ha |
¢dakynsTera), aymutopus Ne | YueOHas mebens, yueOHO-HATIISAHBIE IOCOOHS, TOCKa roz. Horosop Ne31806820398 ot 17.09.2018 1.

001 (kopmyc XHMHYECKOTO Aynutopus Ne 006

¢dakynprera), ayautopus Ne | YueOHas MeOenb, yueOHO-HATISAAHBIE TOCOOHS, JOCKA

002 (xopmyc XHMHYECKOTO Aynuropus Ne 007
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¢akynbrera), ayautopusi Ne
006 (kopmyc XHUMHYECKOTO
¢akynbrera), ayautopusi Ne
007 (xopmyc XHUMHUYECKOTO
¢akynprera), ayautopusi Ne
008 (xopmyc XHMHYECKOTO
¢dakynpTeTa)

VYueOHas MeOeb, yaeOHO-HATTISIHBIC TIOCOOMS, JOCKa
Aynuropus Ne 008
VYuebHnast MmeOelb, yueOHO-HaTISTHBIE TOCOOHS, TOCKa

NoMeIeHue st
CaMOCTOATEIbHOH pPadoThI:
3aJl ocTyna K 3JEKTPOHHOM
nHpopmanmu  bubmmorexw,
YUTAJIbHBIN 3al Nel
(TMaBHBIHA KOpIyc),
YUTAIBHBIN 3251 Ne2 (kopmyc
¢u3mara), YHTAIbHBIH 3al
Ne4  (kopmyc  Owodaka),
YUTAJIBHBIN 3ai Ne5
(TyMaHUTapHBII KopITyC),
YUTaNBHBIA 3371 Ne6 (xoprmyc
HWHCTHUTYTa paBa),
YUTAJIbHBIN Ne7
(TyMaHUTapHBII KopITyC),
aymutopust Ne 418 (xopmyc
XHUMHUYECKOTO (PaKyJIbTeTa)

3al1

3ax gocryna K jaeKTpoHHo# nHpopmanuu budanorexku
[IK (MoHO0NOK) — § IIT., MOAKIIOYCHHBIX K ceTH VHTepHEeT, HeorpaHUUEHHBIH JTOCTYN K
anektpoHHEIM B/l 1 DBC; KommaecTBO mocai09HBIX MecT — 8.
YuranbHblii 321 Nel
Hayunslii u yueOHbIi oI, HayuHas nepuoamka, [IK (MonoGok) - 3 mr, Wi-Fi moctyn
JUIT MOOWJIBHBIX YCTpOMCTB, HeorpanmueHHeld jgoctyn k OBC wu BJl; xonmdectBO
I0CaJ04YHBIX MecT — 76.
YuraabHbli 3270 Ne2
Hayunblii n yueOHblii (oHA, HayuHas mnepuoguka, Wi-Fi nmoctyn amsi MoOHMIBHBIX
YCTPOMCTB, HeorpaHuyeHHbIH qocTyn K DBC u BJI; xomudecTBo mocagounsix MecT — 50.
YuraabHbli 321 Ned
Hayunsrit n yaeOHBIH (OHA, HaydHAS MIEpPUOINKA, HeorpaHmdeHHbIH noctyn k ObC u B/
KOJIMYECTBO MOCaTOYHEIX MecT — 60.
YuraabHblii 321 NeS

Hayunprii w yueOHBId QoHA, HayuyHas mepuoamka, I[IK (MoHOOmOK) - 3 miT,
HeorpaHmdeHHbIH qoctymn K ObC u B/I; konndecTBO MOCagovYHBIX MecT — 27.

YuraabHbli 321 Ne6
Hayuneiii wu yueOHbpli QoHx, HayuyHas mnepuoauka, IIK (MoHOOmOK) - 6 miT,
HeorpanuueHHbId octyn k ObC u B/I; konnuectBo nocanounbix mect — 30.

YuraabHblii 320 Ne7
Hayuneiii wu yueOHbpli QoHx, HayuyHas mnepuoauka, IIK (MoHOOmOK) - 5 miT,

HeorpanuueHHbId octyn k ObC u B/I; konnuecTBo nocasouHbix Mect — 18.
Aynutopusi Ne 418

VYuebHas Mebenb, hakcummbHeIM anmapat Panasonic KX-FL423RUB — 2 mr., sH-meTp
pH-150MU (¢ roc. moBepkoii), aBrorpanchopmarop TDGC2-0.5K(0,5kBT; 2A,220/0-
250B),3604, 99p T.207/2-15, Becwr "Ohaus" PA64C (65r, 0,1Mr) ¢ moBepkoii, Becsl VIC-
1500d1 (1500r. 100MI', BHemH.kamuOpoBka) ACCULAB, wnonomep U-160MU c
MTOBEpKOH, kKoMIIekc BosbTammnepoMerpudeckuii CTA, xommnbioTep B komiuiekte DEPO
Neos 4601\kO/mouutop 20" Samsung BX2035/kmaB./Mbliib, KOMIOBIOTEP TEPCOHATBHBIH
Nel 1.210-14/3, marauTHas Memanka 6e3 Harpesa Tolopino — 2mT, MarHMTHas MeIIagka ¢
HarpeBoM M HaHokepamuu.noBepx hG-MAG HS, merp-pH pH-150MU (c roc.nosepkoii),
monurop 19" LG L1919S BF Black (LCD<TFT,8ms, 1280%1024,250K1/M.1 400:1,4:3 D-
Sub), nepcoHabHBIN KOMIBIOTEP B coctaBe c¢/6i0k/Core J7-4770 (3.4)/H87/SYGA/HDD
500Gb, wmonutop XKK"20"Bencl.knaBuar ypatmsimbs, npuHtep Canon i-SENSYS

1. IIpaBa Ha mporpammsr st DBM onepannonHas
cUCTeMa JJIs TepcoHaNbHOro KommbioTepa Win SL 8

Russian OLP NL AcademicEdition Legalization
GetGenuine.

2. IlpaBa Ha mporpammsl ansi OBM oOHoBieHHe
ONEpPallMOHHOM  CHUCTeMBI sl  NEPCOHAIBHOTO

komrbroTepa Windows Professional 8 Russian Upgrade
OLP NL Academic Edition. oroop Nel04 or
17.06.2013 r. JIuneH3uu GeccpouHbIe.

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

4. TlpaBa Ha WCIONB30BAHUE IPOTPAMMHOTO
obecieuerns Kaspersky Endpoint Security mms
omHeca - CTaHmapTHBIH, MPOUICHUE TOANMCKA Ha |
rof. JJorosop Ne31806820398 ot 17.09.2018 r.
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MF3010, pH-metrp pH-150MU c roc.noBepkoi, cuctemubidi Omok IIK (775), mkad
cymmnbhelii  LOIP  LF-25/350-GS1, (310X 310x310 MM O/BeHTHJIATOpA.HEPIK.CTalb
1rQpoBoi KOHTPOIIEp), KOJINYECTBO NocaoYHbIX MecT — 10,

NOMeEIICHUE I XPpaHCHUs

u NPOPHIAKTHYECKOT 0
o0cay:)KMBaHUSL  y4eOHOro
000pyI0BaHUS: AyIUTOPHS

Ne 416 (xopIryc XHUMHYIECKOTO
¢dakynpTeTa)

Aynuropus Ne 416

ATomHO0-abcopOrmonHbli  criekTpodoromerp Mozpenb AA-7000, ¢upmser "Ilumanzy",
Snonus, 6ayutoH ¢ renveM Mapku A — 2 T, BeHtmwistop BEHTC 100 BKMu/*1/, razoBblii
xpomaro-macc-ciekrpomerp mozens GCMS-QP 2010PIUS, kommproTep B cocTaBe:
CHUCTeMHBIH OJIOK, MOHHTOp, KiIaBHarypa, Mbib, KoHmumuonep QUATTROCUMA
QV/QN-FI12WA, noyt6yk Fujitsu LifebooK F530 Intel Core i3-330M/4Gb/500Gh/ DVD-
RW/BT/15.6"/Wi n7THB+0ffice, mepconanbHbIii kommbiotep B kommuiekte HP AiO 20"CQ
100 eu (MoHOOMOK), AmmekTporuuTKa Irit IR-8200,1500BT quametp xordopku 185MmM.

1. IIpaBa Ha nporpaMmel 11 OBM onepanuonHas
cucTeMa /sl NepcoHalbHOro Kommbiorepa Win SL 8

Russian OLP NL AcademicEdition Legalization
GetGenuine.

2. IlpaBa Ha mporpammsl musi OBM oOHOBIEHHE
OnepaHHOHHOﬁ CHCTEMBI JUIA TIEPCOHAJIBHOI'O

komnbioTepa Windows Professional 8 Russian Upgrade
OLP NL Academic Edition. Horoop Nel04 or
17.06.2013 r. Jlurien3un 0eccpoyHbIC.

3. Iporpamma mis IBM Office Standard 2013
Russian OLP NL AcademicEdition. /lorosop Nel14 ot
12.11.2014 r. JIurien3un 0eccpoyHbIC.

4. TIlpaBa Ha W}CIOJB30BaHUE MPOrPAMMHOIO
obecrieuennst Kaspersky Endpoint Security s
omHeca - CTaHmapTHBIH, MPOUICHNE TOANUCKA Ha |
rog. JJorosop Ne31806820398 ot 17.09.2018 r.
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ITpunoxxenne Ne 1

MMHOBPHAYKHN POCCHHN
OI'bOY BO «bAILKNPCKNUN I'OCYJAPCTBEHHbBIM YHUBEPCUTET»
XUMUYECKUN ®AKYJITET

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

muctuiinael Heoprannyeckast Xumust
Ha 1,2 cemecTp

o4Hasi
(dhopma oOydeHust
Bua paéoTsl O0BbeM THCIUILINHLBI

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

JIEKITAHA 86

MTPAKTHIECKUX/ CEMUHAPCKHIX

J1a00PaTOPHBIX 288

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

npenogasarenem) (PKP) 4,9
Y4eOHBIX 4acOB Ha CAaMOCTOATEIbHYIO paboty oOy4varomuxcs (CP) 91,5
Y4eOHBIX 9acOB Ha MTOJTOTOBKY K dK3aMeHy/3aueTy/nudhepeHnmpoBaHHOMY

3auety (KoHTpOIh) 105,6

®opma(bl) KOHTPOJIS:
sK3aMeH 1 cemectp
9K3aMeH 2 CceMecTp

B ToMm uncrne:
KypcoBasi paboTa 2 ceMecTp, KOHTaKTHBIX YacOB — 2, 4aCOB Ha CaMOCTOSITENIbHYIO paboTy — 15.
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d)opMa U3y4YCHUA MAaTCPUAJIOB: JICKIIUHU,

OcHoBHas U

dopMa TeKyLEro

TIPAKTUYCCKUE 3aHATHSA, CCMUHAPCKUE 3aHATHUS, IOIOJIHUTENbHAS KOHTPOJIA yCIIEBAEMOCTHU
No nmabopaTopHbIE PabOTHI, CAMOCTOSTEIbHAS padoTa U JUTEpaTypa, . (KOJIOKBHYMBI,
i Tema u coneprkaHue TPYZI0EMKOCTS (B Hacax) peKOMEHTyeMas 3amaHus M0 CaMOCTOSTENFHON paboTe CTYICHTOB KOHTPOTBHEIE PaBOTEL
CTyZeHTaM (HoMepa U3 KOMIIBIOTEPHBIC TECTHI U
CIIHCKA) T.IL.)
JIK ITP/CEM JIP CP
1 2 3 4 5 6 7 8 9
1. OCHOBHBIE 3aKOHBI U CJIEICTBHUSI 2 - - - [1,2], mom. [1-3] 1. Bemmoanuts Ne92-97,106-107, 115-117, 123- Y CTHBINA HHANBUAYAIbHBII
ATOMHO-MOJIEKYJISIPHOTO YUEHUS 125, 138-141, 201, 209-212, 222-225, 237-240, OTIPOC, TECTUPOBAHUE,
249-250 [3]. 3alllUTa IPaKTHIECKOM
2. [ToaroToBUTHCS K TaOOpaTOpHOU padoTe. paboTHI
2. 3aKOHOMEPHOCTH NpOTEKaHKs 4 - - - [1,2], mom. [1-5] . Bemosmmts Ne 317, 324-326, 332-337, 350, YcrHbii I/IH;[I/IBfmyaJILHLH‘/'I
XHMUHECKHX PEaKIHH. 356, 362-367, 368-370 [3]. / TpYyTIIOBO# OIpoC
TepMOIMHAMHYECKHUI 1 ' ' .
. 2. [TonrotoButhCs K 1adOpaTOpHOI padoTe.
KHMHETHYECKUI aCIIEKThI
3. XuMmudeckoe paBHOBECHE. 2 - - - [1,2], mom. [1-3, 5] 1. Bommomsuts Ne 317. 324-326. 332-337. 350 Y CTHBI HHAWBUAYATbHBIN
CMelIeHre XUMHIECKOTO 356, 362-36’7, 368-376 [3]. R / TPYIIIOBOI OIIpOC
PaBHOBCCHA 2. [ToarotoBUTHCS K TaOOpaTOPHOI padoTe.
4, PactBOpBL. 4 - 30 6 [1,2], nom. [1-3, 6-8] 1. Bemmonuuts Ne 383-388, 393-395, 400-405, Y CTHBINA HHANBUAYAIbHBII
410-415, 421-425, 431-433, 438-441, 442, 443, / TpyMIoBO# ompoc,
446, 447-452, 456-461, 465-470, 479-484, 497- 3aIuTa MPaKTUIECKOM
503, 509-513, 516-518, 527, 523-532, 535-539, paboThI, KOHTPOJIbHAS
545-550, 553-554 [3]. paborta.
2. IToaroTOBUTHCS K JIAOOPATOPHOI padoTe.
5. OBP. KonuecTBeHHas! OIleHKa 2 - 12 6 [1,2], mom. [1-3] Y CTHBIN MHANBUAYAIBHBIN
OBP 1. Bemomaute Ne 598-601, 606-610, 617-625, / TpyMIIOBO# ompoc,
651-658 [3]. 3alUTa TPAKTHIECKOU
2. [MoxroToBUTHCA K 1a0OpPaTOPHOI padoTe. PpaboTHI, KOHTPOJIHHAS
paboTa.
6. DIEKTPOHHOE CTPOCHUE aTOMA. 2 - - - [1,2], mom. [1-3] 1. Bemomaute Ne 261-264, 289-292, 298, 299 Y CTHBI HHAWBUAAYATEHBINA
Ilepuoguueckuii 3aKoH [3]. / TPYTIIOBOH Onpoc
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7. XuMudeckas CBS3b. - [1,2], mom. [1-3] Y CTHBI WHAWBUAYAIbHBIN
Mouexyapuast i 1. Bemonnuts Ne 303, 305, 313-316 [3]. / rpymmiosoii onpoc
KpHCTaJLTHUECKask CTPYKTypa
COCIMHEHUI
8. Bomopon nepexuch Bogopoaa 6 [1,2], mom. [1-3] 1. Boimosauts Ne777-789 [3]. Y CTHBIH WHAUBUAYATbHBINA
2. IloaroToBUTKCS K J1abOpaTOpHO padore. / TpyHIoBoii ompoc,
TECTUPOBaHHE, 3aIIHUTa
NPaKTHYECKOH pabOTHI
9. Kucnopoa u ero coenuneHust 12 [1,2], mom. [1-3] 1. Bemomauts Ne1024, 1025,1030,1032,1037- Y cTHBIN MHAUBHUYaNbHBIN
1038, 1040 [3]. / TpynmnoBoii ompoc,
2. [MoxroToBUTHCA K Ta0OpaTOpHOIL padoTe. TECTHPOBaHUE, 3allluTa
MPaKTHIECKOI padoTEHI,
PyOexnasi KOHTpoOJIbHasI
padora Nel.
10. 12 [1,2], mom. [1-3, 9] 1. Bemmoaauts Ne1103,1105, 1108.1111, 1119, Y CTHBIN WHAWBUAYATBHBIN
["ajiorens! 1 BX coeTMHEHUSA 1122, Nel1124, 1125, 1130, 1131]3]. / TpyTIIOBO# ompoc,
2. [ToAroToBUTHCS K Ja00paTOpHOii padore. TECTUPOBAHUE, 3aILUTA
NPaKTHYECKOH pabOoTEL,
KOJUIOKBHYM
11. | XanpKOreHbl U X COEIUHEHUS 12 [1,2], mom. [1-3, 9] 1. Bemmonauts Ne1049-1054, 1056-1059, 1069- YCTHBIM HHANBUAYATbHBIT
1071 [3]. / TpyNIoBoii ompoc,
2. [loxroToBuThCS K 1a00paTOpHOIL pabore. TECTHPOBAHHE, 3aIlIuTa
NPaKTHYECKOH paboTHI,
KOJUIOKBHYM
12. | A30T ¥ €ro cCoeIMHEHUS 12 [1,2], mom. [1-3, 9] . Bemosmmrs Ne955 — 978, 990, 992, 999-1000 VYcTHBIIT I/IHuzLI/IBI/Iz[yanLHLIﬁ
/ TpYTIIOBO¥ ompoc,
[3]. 3aIUTa IPaKTHIECKOM
2. [MoxroToBUTHCA K TabOpaTOpHOiL padore. p
paboTHI, KOJUIOKBHYM
13. ®dochop u ero coenMHEHUS 12 [1,2], mom. [1-3, 9] 1. Bemonauts  Ne 992-1004 [3]. Y CTHBIM WHAWBUAYATBHBINA
2. [MoxroToBUTHCA K TabOpaTOpHOI padbore. / TPYTIIOBO# ompoc,
3alIUTa NPaKTUYECKON
paboThl, KOIJIOKBHYM
14. MBIbsK, CypbMa, BHCMYT H HX 6 [1,2], mom. [1-3] 1. Bemonaute Ne 1005-1016 [3]. Y CTHBIN WHANBUAYAIBHBIN

COCIMHCHUA

2. IToaroToBuThCs K 1abOpaTOpHON padoTe.

/ TpyTIIOBO# ompoc,
3alIUTa NPaKTHYECKON
paboTHI
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15.

VYriepoa ¥ ero CoeINHEHUs

12

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

1. Bemonauts Ne 903-925 [3].

2. [MoxroToBuTHCA K Ta00OpaTOpHOIL padoTe.

Y CTHBIM MHAMBUAYAJIBHBII
/ TpyTIIOBO#A ompoc,
3alIUTa IPAKTUYECKON
paboThl, KOIIIOKBUYM

16.

erMHI/Iﬁ " €ro COCANHCHUA

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

1. Boimonauts Ne 926-932 [3].

2. [MoxroToBUTHCS K 1a00OpaTOpHOIL pabore.

Y CTHBIN MHAUBHUYalbHBIN
/ TpyMIIOBO# Ompoc,
3aIUTa NIPAKTUYECKON
paboThI

17.

bop u ero coenunenus

12

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

1. Bommonauth Ne867-876 [3].

2. IToarotoBUThCS K J1ab0paTOpHOM padorte.

Y cTHBIN MHAUBUYaNbHBIN
/ TpyNIoBoii ompoc,
3allKTa IPaKTHYECKOMN
paboTsI

PyOexnass KOHTpoJbHAS
padora Ne2.

Bcero

54

144

72

®KP 1,2 + koHTposs 52,8

Bcero yacoB no | cemectpy:

| 324 u.
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dopma U3ydeHHsT MaTepHajoB: JEKIINH,

OcHoBHAas U

N HpaKTHYECKUE 3aHATHS, CEMUHAPCKHE 3aHATHS, AOHOJHATEIIBHA @opma TeKYLIEro KOHTPOJL
/9 Tema u coneprkaHue 11abopaTopHBIE PAOOTHI, CAMOCTOSITENbHAS paboTa JHUTEPATYD, 3amaHus 0 CaMOCTOSTENFHON paboTe CTYICHTOB yCHeBaeMOCTgI (KOILIOKBHYMEL
/n W TPyI0eMKOCTH (B 4acax) peKkoMeHayeMast KOHTPOJIbHBIE pabOTHI, KOMIIBIOTEPHBIE
cTyneHTaM (HoMepa TECTHI U T.II.)
JIK ITP/CEM JIP CP u3 CHI/ICKa)
1 2 3 4 5 6 7 8 9
1. | llenounsic u 4 - 9 1,5 [1,2], mom. [1-3,11] 1. Bomonmuts Ne 776-806, 829, 837-846 [3]. Y CTHBIM HHANBUAYAIBHBIN OIIPOC, 3
IIEIOYHO3EMENbHbIC METaIIIb] . TECTHPOBAHHME, 3AIITa IPAKTUISCKOH
2. [MoxroToBUTHCA K 1a0OPaTOPHOI padoTe. paboTE!
2. | Bepwmmid, amoOMIHAN ¥ UX 2 - 9 1 [1,2], mom. [1-3,11] 1. Bemomnuts Ne 830-836, ¢.302 Ne 866, 877 -
COEIUHEHN 887[3]. Y CTHBIM WHANBUIYANBHBIN / TPYITIOBOM
2. IloaroToBUTHCS K Ja00OpaTOpPHOH padoTe. OIIPOC, 3aIIKTa NPAKTHYECKOU paboThl,
3. | T'epmanwuii, 010BO, CBHHEIl M X 2 - 9 1 [1,2], mom. [1-3,11] | 1. Bemomauts Ne 935-941 [3]. Y CTHBIM HHANBUYAIBHBIN / TPYITIOBOM
COCITMHCHUSI 2. IloaroToBUThCS K Ja00OpaTOpPHOH padoTe. OIPOC, 3aIKTa NPAKTUIECKOH paboThl,
4. | DneMeHThI HOATPYNIBI THTAHA U | 2 - 9 1 [1,2], mom. [1-3,11] | 1. Bemomuuts Ne 947-954 [3]. YCTHBIN HHANBUYaIbHBIH / TPYIIIOBOM
UX COCIMHEHUS 2. IloaroToBUTKCH K J1abopaTopHOU padore. OIIPOC, 3aIKTa MPAKTHYECKOI paboThI,
5 DneMeHTH HOATPYIIEI BAaHATUA U | 2 - 9 1 1. Bomomus Ne 1017-1023 [3]. Y CTHBIN WHAWBUAYAIBHBIHN / TpYNMoBOit
HUX COEIUHEHNS [1,2], mom. [1-3,10- . OTIPOC, 3aIUTa IPAKTHIECKON PabOTHL,
2. [ToaroToBUTHCS K 1a00OPaTOPHOI padoTe.
11] KOJUIOKBHYM
6 Xpom, monubzeH, Boibppam U ux | 4 - 18 2 [1,2], mom. [1-3,10- | 1. Bemonaute Ne 1089-1102 [3]. YCTHBIN HHANBUYaNbHBIH / TPYIIIOBOM
COCIMHEHUS 11] 2. IToaroToBUTKCH K J1abopaTopHOU padore. OIIPOC, 3allUTa MPAKTUUECKON paboThI
Py6GexxHasi KOHTpoJibHas padora Ne3.
7 Maprasen, TexXHeuuit, peHuid u ux | 2 9 2 [1,2], nom. [1-3,10- 1. Bomonuuts Ne 1136-1148 [3]. VYCTHBIN HHAWBUIYaNbHBIH / TPYIIIIOBOM
COEIMHEHUS 11] 2. IloaroToBuTHCA K 1a00paTOpHOI padoTe. OTIPOC, 3aIUTa IPAKTHUYECKOH paboTHI,
KOJUIOKBHYM




8 KomrmnekcHbie coennHEHUS 2 9 2 [1,2], mom. [1-3,11] | 1. BemosnauTs Ne 689-699 ( HeuetHsie ), 700, 704, | YCTHBIN HHANBHAYAIBHBIN / TPYIOBO#
MIEPEXOTHBIX METAJLIOB 706 -709, 732 [3]. OTIPOC, 3alliTa MPAKTHYECKOH 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
COEIMHEHUS 11] 2. IloaroToBUTKCS K J1abopaTopHO padore. OIIpOC, 3alUTa MPAKTHYECKOI paboTHI,
KOJUTOKBHYM
10 | Mens, cepeOpo, 30J0TO U UX 2 9 1 [1,2], mom. [1-3,10- | 1. Bemonaute Ne809 -828 [3]. YCTHBIN HHAWBUIYaIBHBIH / TPYIIIIOBOM
COEIMHEHUS 11] 2. IloaroToBUTKCH K Jab0OpaTopHOi padore. OIIPOC, 3alUTa MPAKTHYECKOI paboTHI,
KOJUTOKBHYM
11 | IInaTUHOUIBI U UX COCTUHEHUS 2 9 1 [1,2], mom. [1-3,11] | 1. Bemonuuts Ne 1168- 1179 [3]. Y CTHBIM MHAUBUIYATBHBIN / TPYIIIOBOM
2. TToAroTOBUTKCS K JTaOOpaTOpHOI padore. OIPOC, 3all(KTa MPAKTHYECKOI paboThI,
TBOPYECKOE 3aJ[aHHe
12 DneMeHTH HOATPYIIEI IHHKA U 2 18 2 [1,2], mom. [1-3,11] 1. Bemonuure Ne 847-865 [3]. Y CTHBIM HHANBUYAIBHBIN / TPYITIOBOM
UX COCTUHEHHUS 2. TToAroTOBUTKCS K JTa0OpaTOpHOI padore. OIIPOC, 3aIUTa MPAKTUYECKON pabOThI
PyOexxHasi KOHTpoJibHasi padoTa Ne4,
13 | Penko3zemenbHbIC 2IEMEHTHl U UX | 2 9 1 [1,2], mom. [1-3] 1. Bemomnaute Ne 894-898 [3]. Y CTHBIM HHANBUYAIBHBIN / TPYITIOBOM
COC/IMHEHUSI 2. TToArOTOBUTKCS K JTa0OpaTOPHOU padore. OIPOC, 3al[HTa MPAKTUYECKON paboThl,
14 | AKTHHOUIBI U MX COCTUHCHIS 2 9 1 [1,2], mom. [1-3] 1. Bemomaute Ne 899- 902 [3]. Y CTHBIN HHANBUYAIBHBIN / TPYITIOBOM
2. TToArOTOBUTKCS K JTaOOpaTOpHOU padore. OIPOC, 3aIUTa MPAKTUYECKON pabOoThI
Kypconas pabota [1,2], mom. [1-3,11]. | KypcoBas paboTa COCTOMT U3 BBEICHUS,
[Mepronnueckue JUTEpaTypHOTo 0030pa, 00CYKICHUs Pe3yJIbTATOB.
OTEYECTBEHHBIE U OcCHOBHas LIeJIb: Hay4YUThCs paboTaTh ¢ HAYYHOH
3apyOexKHbIC JUTEPATYpPOH, a TAKKE YMEHHIO HAXOAUTh U
HayuHble U3J[aHusl. | aHAJIM3MPOBATh HAyYHBIC CTATHH.
Bcero: 32 144 19,5
@®KP 3,7 + xoHTpOIH 52,8
| Bceero uacos no Il cemecrpy: | 252 4.




PeliTHHT — IUIaH AMCHUILIMHEI

Heopranngeckas XuMHus

(Ha3BaHME TUCHUIUIMHBI COTIACHO paboyeMy yueOHOMY ILIaHy)
HanpasieHue/cnenuansHocts 04.05.01 «DynpameHTanbHas U MPUKIAAHAS XUMES»

[Tpunoxenue .2

Kypc 1 ,cemectp 1
Buast  yueOHoli  gesaTenbHocTH | bamn 3a Yucno banst
CTYACHTOB KOHKPETHOE | 3aJaHMii 3a | MuHMMaNbHBIH | MakcUMaTbHBIN
3alaHue CeMecTp
Mopyas 1
Tekyumii KOHTPOJIb
1. AyauropHas pabora 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
[MoompuresbHbIe AT
1. Crynenyeckas OJMMITHAIA 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. llocemeHue MpakTHIECKUX 0 -10
(ceMHHApCKUX,
J1a00PATOPHBIX 3aHITHI)
HToroBplii KOHTPOJIb
1. 3ager (nudepeHuNpPOBAHHBIH
3a4er)
2. Dk3aMeH 30 1 0 30




PeliTHHT — JIaH AUCIUILINHBI

Heoprannyeckas xumus
(Ha3BaHME TUCHUIUIMHBI COTIACHO paboyeMy yueOHOMY IIIaHy)
HanpasyieHue/crieranbHocTh 04.05.01 «DynnameHTanbHAsS | IPUKIATHAS XHMHUS
Kypc 1 ,cemectp 2

Buast  yyeOHOW  gesATenbHocTH | bamn 3a Yucio bauel
CTYACHTOB KOHKPETHOE | 3aJaHMii 3a | MuHMMaNbHBIH | MakcUMaTbHBIH
3aJaHKe CeMecTp

Mopyas 1

Texymmii KOHTPOJb
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1. AynutopHas pabota

w
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o
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2. TecToBBII KOHTPOJIH

3. KomtokBuym 5 2 0 10
PyGe:xHbIii KOHTPOJIb
1. IluceMeHHass KOHTpoOJIbHAsI paboTa 15 1 0 15
Moayab 2

Tekyuuii KOHTPOJIb

=
(6}
o
ol

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
HoompuresbHbie 0aJ1bI
1. CtyieHdeckasi ONuMITAaa 5 1 0 5
2. Tect 5 1 0 5
IocemaemocTh (0a/U1b1 BHIYHTAKTCH U3 001€el CyMMBbI HAOpPaHHBIX 0AJJI0B)
1. Iloceuienne TEKIHMOHHBIX 0 —6
3aHATUN
2. TlocemieHre NPaKTHYECKUX 0 -10
(ceMHHAPCKUX,

71a00PATOPHBIX 3aHATHIA)

HNToroBbiii KOHTPOJIb

1. 3auer (nquddepeHIMpoBaHHBIN
3a4er)

2. DK3aMeH 30 1 0 30




