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1. Hepeqeﬂb IJIAHUPYEMBbBIX pe3yJIbTaTOB Oﬁy‘leﬂﬂﬂ Mo AMCHUIIVIMHE, COOTHECCHHBIX C INIAHUPYEMBIMHU

pe3yJbTaTaMH 0CBOEeHHs 00pa3oBaTebHON NPOrpaMMbl
B pe3ynbraTe ocBOCHUs 00pa30BaTENBHOMN MPOTPAMMBI O0YYAFOIIUNCS TOJKEH OBJIAICTh CIICAYIOIIUMHU

pe3yiibTaTaMu O6y‘ICHI/Iﬂ 110 AUCLIUILIIINHE:

Pesynbratel 00y4eHus’

dopmupyemast KOMITETSHIHS (C
yKa3aHHEM K0J1a)

TIpum
eyaHu
e

3HaHuA

3HaTh: TECOPETHICCKHUE OCHOBEI 6a30BBIX
XUMHYCCKUX JTUCITUTIINH

OIIK-1 Crroco6HOCTEIO
BOCIIPUHUMATh, Pa3BUBATh U
UCTIOJIb30BaTh TEOPETUUCCKHUE
OCHOBBI TPAJIUITUOHHBIX ¥ HOBBIX
pas3iesoB XUMHUH MIPU PEIICHUH
podeCCHOHATTLHBIX 3a/1a4

3HaTh: CTaHAAPTHBIC METOIBl MOJNYYCHHS,
UICHTU(QUKAIUA W WCCIIEHAOBAHUS CBOWCTB
BEIIECTB U MaTEPUANIOB, MpaBuiia 00pabOTKH U
odopmIIeHUs pe3ysIbTaTOB paboThl, HOpMEI Th

OIIK-2 Binanenuem
HaBBIKAMM XUMHUYECKOTO
9KCTIEPUMEHTA, CHHTETHICCKUMU H
aHAIMTHYECKUMM METOIAMU
MONYYEHUS U UCCIICTOBAHUS
XMMHYECKUX BEUICCTB U PEAKIIHIA

3HaTh: OCHOBHbIE UICTOYHUKHU HAYUHOMN
UH(pOPMALIUU 110 XUMHUH

OIIK-5 CriocoGHOCTRIO K
MOKCKY, 00paboTKe, aHATU3Y
Hay4YHOU MHPOPMAINH U
(hOpMYJIUPOBKE HA X OCHOBE
BBIBOJIOB U MPEIJIOKEHUN

3HaTh: OCHOBHBIE XapaKTEPUCTUKU U CBOICTBa
KOMITOHEHTOB XUMHUYECKUX ITPOU3BOJICTB; THUIIBI
BO3/ICHCTBUSA

u CTCIICHHU XUMHUYCCKHUX

NPEANPHUITUI Ha OKPY’KAIOIIYIO Cpeay; IpaBuiia

OIIK-6 Bnamenuem HOpMaMu
TEXHHUKH 0€30IIaCHOCTH U YMEHUEM
peam30BaTh UX B JIA0OPATOPHBIX U
TEXHOJIOTHUYECKUX YCIOBHSIX

paboTBl Ha  OOOPYAOBaHWU U  TEXHUKH
Oe3omacHOCTH
3HAaTh: obopynoBanne u  mnporpammsl | [1K- 2 Brnagenuem HaBbIKamMu

MpeHa3HAYEHHbIE 11 MPOBEICHUS CUHTE3a U
WCCIIEIOBAHNE PA3INYHBIX (DU3UKO-XUMHUIECKUX
CBOWCTB BENIECTB

HCIIOJIB30BaHUSI COBPEMEHHOM
anmnapaTtypsl IpH IPOBEACHUN
Hay4HBIX HCCIIEJOBAHUI

3HAaTh: OCHOBHBIC ITOHATUS M 3aKOHBI XUMUU

[IK- 3 BmageHneM cUCTEMOM
(yHIAMEHTATBHBIX XUMHUECKUX
MMOHATHHA U METOI0JIOTMIECKUX
aCMeKTOB XUMUH, (hOpMaMH U
METOaMH HAYIHOT'O ITO3HAHUS

3HaTh: OCHOBHBIE 3aKOHBI XHMHH M CMEKHBIX
HayK

[1K- 4 cnocoOHOCTHIO MPUMEHATH
OCHOBHBIE €CTECTBEHHOHAYYHbIE
3aKOHBI TIPH 00CYKICHUH
MOJTYYEeHHBIX PE3YJIbTaTOB

3HaTh: 1. oCHOBHBIC NpaBUIIa BEICHUSI
Hay4YHOH JMCKYCCHH,
2. OCHOBHBIE TPEOOBaHUS K CTEHJIOBBIM/yCTHBIM

[IK-7 roTOBHOCTBIO MIPEACTABIATH
IIOJIyYECHHBIE B UCCIIENOBAHUAX
pe3ynbTaThl B BUJIE OTYETOB U

1I[OJ'DKHBI COOTBCTCTBOBATL KapTaM KOMHGTCHHHﬁ.




AOKJIagaM TIIph MHOPCACTAaBICHUU MOJYUYCHHBIX

HaYYHBIX MyOIMKauui (CTEHAOBBIX
IOKJIaI0B, pedepaToB U cTaTeil B
NEePHOINYECKOIT HAyYHOH MeyaTy )

YMeHus

pesyabratoB HUP

VMmers: 1 .BBIIOIHATE CTaH/IapTHBIE
TIEVICTBUS (kmaccudukanus BEIIECTB,
COCTaBJICHUE cxXeM MIPOILIECCOB,
CHUCTEMaTH3aIMs JaHHBIX U T.II1.) C Y4€TOM
OCHOBHBIX IIOHSTAHN 51 001IMx
3aKOHOMEpHOCTEH, (HOpMyITUpPyEeMBIX B

paMkax 06a30BbIX XUMHUECKUX JUCLIUILINH;
2. pewiaTb THUIIOBbIE y4eOHbIE 3aJaud IO
OCHOBHBIM (6a30BBIM) XUMUYECKUM
JUCLUIUIMHAM

OIIK-1 CriocoGHOCTEIO
BOCHPHHHAMATH, Pa3BUBATh U
UCIIOJIb30BaTh TEOPETUUECKUE
OCHOBBI TPAJUIIMOHHBIX W HOBBIX
pa3lesioB XUMHU TIPH PEILICHUH
npodecCHOHANBHBIX 3a1a4

YMeTh: IMPOBOAUTH MPOCTHIC XUMHUYCCKHUE
OIIBITHI ITO Mpe€aIara€MbIM METOJUKAM

OIIK-2 Binagenuem
HaBBIKAMM XUMHUYECKOTO
AKCIIEPUMEHTA, CHHTCTHYCCKUMHU U
aHaJTUTHIECKUMU METOIAMU
MOJTyYCHHS M UCCIICIIOBAHUS
XMMHYECKUX BEUICCTB U PEAKIIMA

YMerTs: MOJIb30BAThCSA  TEYATHBIMH |
ANIEKTPOHHBIMU MCTOYHHKAMU
nHGOPMAIIUY TIO XUMUH

OIIK-5 CriocoGHOCTRIO K
MOKCKY, 00paboTKe, aHATU3Y
HAYYHOH HHPOpPMALIUH U
(hopMyITUPOBKE HA FIX OCHOBE
BBIBOJIOB U MPEIJIOKEHUN

YMeTb: HCIONIB30BaTh TEXHUYECKUE CPENICTBA
M3MEPEHHsI OCHOBHBIX IIaPaMeTPOB
TEXHOJIOIMUYECKOI'0 Ipolecca

OIIK-6 Bnamenuem HOpMaMu
TEXHHUKH O0€30MaCHOCTH U YMEHHEM
peann3oBaTh UX B J1a0OPATOPHBIX U
TEXHOJIOTHYECKHX YCITOBHSX

YMeTh: NPOBOJUTH SKCIIEPUMEHT Ha HAYUYHOM
000pyI0BaHUY, IPOBOJAUTH 00PabOTKY
pe3yNbTaTOB U U3MEPEHUH C UCIIOIBE30BaHUEM
CIICIUAaJIM3UPOBAHHBIX KOMITBIOTECPHBIX
mporpamm

[1IK- 2 BnaneHuem HaBBIKAMA
HCIIOJIB30BaHUSI COBPEMEHHOM
arnmnapaTypsl IpU IPOBEICHUN
HayYHBIX UCCIIEOBAHUI

VYMeTh: IMPUMCHATH OCHOBHBIC 3aKOHBI XUMUU

[IK-3 Bnamenuem cucremoin
(yHIIaMEHTATLHBIX XUMHUYECKUX
MMOHSATHH ¥ METOI0JIOIHUECKUX
aCTeKTOB XUMHH, popMamu U
METOaMH HAYYHOT'O ITO3HAHUS

YmMmeTs IIPUMEHSATh OCHOBHBIE
€CTECTBEHHOHAYYHBIC 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHs XUMUYECKOW HAyKU
IIpU aHAJIU3E MOJIYYEHHBIX PE3YJIbTATOB

I1K-4 ciocoOHOCTBIO TIPUMEHSTh
OCHOBHBIC €CTECTBEHHOHAYYHEIC
3aKOHBI TIPH 00CYKICHUH
MOJTYYE€HHBIX PE3YJIbTaTOB

meTs HaBBIKK 1. BEICKA3bIBATH CBOIO TOYKY
3pC€HUA U YU4aCTBOBATh B AUAJIOTC (CTy,ZIeHT-
CTYJICHT, CTY/ICHT-TIPEIOJaBaTelb, CTYICHT-
COTPY/IHUK JIAOOPATOPHH)
2. BBIACIATH TJIaBHBIC

pe3yJbTaThl  MpHU

IOJATOTOBKE K CTCHZLOBBIM/ YCTHBIM AOKJIaJaM

[IK-7 rOoTOBHOCTHIO
MPEACTABIISTh OJTyYeHHbIE B
WCCIICIOBAHUAX PE3YNIbTAThI B BUIE
OTYETOB U HAYYHBIX ITyOJIMKAIUi
(cTeHIOBBIX HOKIAI0B, pedepaToB
U CTaTe B IEPUOANYECKON
Hay4YHOI neyaru )




Bnagenu | Brnagers: HaBblkamu paboTel ¢ yueOHoH | OIIK-1 CnocoGHOCTBIO

A JAUTEPaTYpOd 10 OCHOBHBIM XHMHUECKHM | BOCIPHHHUMATh, Pa3BHBATh U
(HaBbIkH / | pcnpMHAM HCIIOJIb30BaTh TEOPETUYECKUC
OIIBIT OCHOBBI TPAIUIIUOHHBIX U HOBBIX
JeATeNIbH

ocTH) pa3esioB XUMHH TIPH PEIICHAH

npodecCHOHANBHBIX 3a1a4

Bnaners: 6a30BbIMH HaBBIKAMH ITPOBEIACHHS
XMUMHYECKOTO JKCIIEPUMEHTa U OPOPMIICHHUS
ero pe3yJbTaToB,;

OIIK-2 BnangeHneMm HaBBIKAMU
XMUMHYECKOTO IKCIICPUMEHTA,
CHHTETHYECKHMU U
aHAJTUTHIECKUMHU METOIAMU
MOJTyYCHUS M UCCIICIIOBAHUS
XUMHYECKUX BELICCTB M PEAKIIHA

Biagers: HaBbIKaMu IIOMCKA W IEPBUYHOMN
00paboTKu Hay4YHOU u Hay4HO-
TEXHUYECKOH HH(pOpMaIiu

OIIK-5 CrtocoOHOCTHIO K TTOHCKY,
00paboTke, aHaIM3y HAYIHOU
WHPOpPMALUK U POPMYITUPOBKE Ha
UX OCHOBE BBIBOJIOB U
PEMIOKEHUN

BrnaneTs: HaBbIKaMUu pabOThI HA XUMHYECKOM
000pyIOBaHNH, IPUHLUIIAMH pacuéTa
TEXHOJIOTHYECKHX PEKUMOB

OIIK-6 Bnamenuem HOpMaMu
TEXHHUKH 0€30MaCHOCTH U YMEHHEM
peann3oBath UX B 1aOOPATOPHBIX U
TEXHOJOTHYECKUX YCITOBHIX

Bragets: 1.0ocHOBaM# TPOOOTIOITOTOBKH JIJIS
MPOBENEHHS PA3TUUHBIX (PU3NKO-XUMHUYECKUX
aHAJIN30B;

2. HaYaJHHBIMU HABBIKAMHU Pa0OTHI CO
CIICMaJIM3UPOBAHHBIM HayYHbBIM
000pYIOBaHHUEM ;

[1K- 2 Bnanenuem HaBbIKaMu
HCIIOJIb30BAaHUSI COBPEMEHHOM
armnaparypsl IIpU IPOBEACHUN
Hay4HbIX HCCIEIOBAHUI

Bnagers: cuctemoit pyHIaMeHTaIbHBIX
MOHATHUH XUMUU

T[1K-3 Bnanenuem cucreMon
(yHIIaMEHTATLHBIX XUMHUYECKUX
MMOHSATHHA ¥ METOI0JIOTHYECKUX
ACTEeKTOB XUMHH, popMamu U
METOaMH HAYYHOT'O ITO3HAHUS

BHaHeTB: OCHOBHBIMH METOAAMH aHaJIM3a U
00pabOTKH MOJTyYEHHBIX Pe3yIbTaTOB

[1K- 4 cnocoOHOCTHIO IPUMEHSATH
OCHOBHBIE €CTECTBEHHOHAYYHBIE
3aKOHBI IPH 00CYXKIECHUN
MOJYYEHHBIX PE3YJIbTAaTOB

Braners: naBbikamu y4gacTtus B
MHOTOCTOPOHHEH HaydHOU Oecesie, UCIIONb3ys B
YCTHOH pedr CHEeIU(PUISCKYI0 XUMUIECKYIO
TEPMUHOJIOTHIO

I1IK-7 roTOBHOCTBIO MPENCTABIATH
MOJTyYeHHBIE B HCCIIETOBAHMSIX
pe3yabTaThl B BUAE OTYETOB U
HAyYHBIX MyOJTUKAIWi (CTEHTOBBIX
JIOKJIa/I0B, pehepaToB U cTaTeld B
MEPUOANYECKON HAYYHOU TIeYaTH )

2. Ieap U MeCTO TUCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Huctunnuna « Heopranndeckass XuMus» OTHOCHTCS K 0a30BOH yactu npodeccronanbaoro nukina OOIL

OcolGennocTrio Kypca «Heopranudeckas XuMus» SBISETCS HW3yUeHHE €ro CTyaeHtamu Ha 1 kypce B 1, 2
ceMecTpax.

Henbto ocBoeHust aucuuiuinael «Heopranndeckas xumus» siBisieTcs (OpMHUPOBaHHE (QYyHAaMEHTaJIbHBIX
3HAaHUN TEOPETUYCCKUX OCHOB XMMHU U CBOMCTB XUMHUUYECKHX OJICMCHTOB, IMPOCTHIX BEUICCTB U UX Ba)KHEHIITNX



COCIUHCHMI, METOJOB MX IOJYYCHHS B J1a0OpATOPHUM M IMPOMBIILICHHOCTH, OO0JACTAX HMX NPUMEHCHHS B
HapOJHOM XO35IUCTBE

DTOT KypC SBISACTCS JOIHYSCKUM MPOJODKEHUEM U YIIyOJICHUEM JI0 YHUBEPCUTETCKOW MPOTrpaMMEbI Kypca
XUMHH, TPENoJiaBaHue KOTOPOTO HAa4yMHAETCS B 00IIe00pa3oBaTeIbHBIX YUPESKIACHUSIX. [IpeeMCTBEHHOCTH
W3yUYCHHS JIOCTUTACTCS] TIOBTOPCHHUEM W YIIyOJCHHWEM B3HAHWHW psAfa pasfelioB W3 MPElIeCTBYIOIIETO
00111e00pa30BaTeNbHOTO MUKIA CTYJICHTOB Ha JIEKIMOHHBIX W Ja00paTOpHO-TPAKTHUECKUX 3aHATHAX. Jlis
OCBOCHUS TUCITUILINHBI He0OX0oauMEI cienytomme komnereniuu OIK -1,2,5,6, I1K -2,3,4,7.

3. Conep:xanne padoyeii nporpaMmbl (00beM THCHMILINHBI, THIBI U BUbI Y4eOHBIX 3aHATHH, y1e0HO-
MeToAn4YecKoe o0ecniedyeHue CaMOCTOSATEILHOMH PadoThl 00yYAIOIIMXCS)

Coneprxanue padoueii mporpaMmer mpenctarieHo B [Ipumoxenun Ne 1,



4. ®oH[ O1IEeHOYHBIX CPECTB MO JUCIUIIHHE

4.1 TlepeyeHb KOMIETEHIUH ¢ YKa3aHHEM ITANOB UX (popMUPOBaHHs B poLiecce OCBOEHNs 00pa3oBaTe/bHO NporpaMmmsbl. Onucanue nokasaresiei u
KpHUTepHueB OLeHUBAHNSA KOMIIETEHI[HIl HA Pa3/IMYHBIX 3Tanax uxX ¢GopMUPOBaHUS, ONMCAHNE IIKAJ OLEHMBAHHS IK3aMEHOB M KYPCOBOii padoThI

Koa u popmynupoBka komMnereHIIuM

OIIK-1 CiocoOHOCTHIO BOCIPUHUMATE, Pa3BUBATh M UCTIONB30BaTh TEOPETHUECKIE OCHOBHI TPAJUIIMOHHBIX U HOBBIX Pa3eioB XUMHUH NPH PEIICHUH

mpo(hecCHOHAIBHBIX 3329

YpoBenb
OCBOECHHA
KOMIIeTeHIIM U

Iliianupyemsie
pPe3yJabTaThl 00y4YeHust
(TIoxazarenu JOCTUKCHUS
3aJIaHHOTO YPOBHS
OCBOCHHS KOMIIETCHLIUH)

KpuTepun oneHnBaHus pe3yibTaTOB 00y4eHUsI

HEYJOBJIETBOPUTEIILHO

YIOBJIETBOPHUTEIHHO

XOpOIIO

OTIIMYHO

[IepBblii 3Tan
(ypoBeHB)

3HaTh:

TEOPETUYCCKUE OCHOBBI
0a30BBIX XUMHYECKUX
JUCLUTIIIMH

3aTpyaHsieTcs B
oTpeieNieHH 0a30BbIX
MOHATHI U POPMYITUPOBKE
OCHOBHBIX 3aKOHOB XMMHUHU

Nwmeer npeacrasieHue
0 COJIepIKaHUH
OTJIEIbHBIX
XUMHUYECKUX
JMCHHUILUINH, 3HACT
TEPMUHOJIOTHIO,
OCHOBHBIC 3aKOHBI
XHMHH, HO JOITyCKaeT
HETOYHOCTH B
(hopMynHpOBKax

Nwmeer npexncrasiieHue o
COJZIEp’)KaHUU OCHOBHBIX
y4eOHBIX KypPCOB 110
XUMUH, 3HAET
TEPMHUHOJIOTHIO, OCHOBHBIE
3aKOHbI U IIOHUMAECT
CYIITHOCTE OOIITHX
3aKOHOMEPHOCTEN,
HN3y4acMbIX B paMKax
0a30BBIX XUMUYECKHUX
JOUCHUIIINH

HMmMeet deTkoe, 1IeI0OCTHOE
MPEACTABICHUE O
COACPXKAHUU OCHOBHBIX
XUMUYCCKUX KYPCOB U
001X 3aKOHOMEPHOCTSIX
XUMUYCCKUX ITPOIECCOB,
HN3y4acMbIX B paMKax
OCHOBHBIX XUMHUYECKHX
IOUCLUIIIAH




YpoBenb Ilnanupyemble Kpurtepumn oueHnBaHusi pe3yjibTaTOB 00yUeHH s
YMeTh: Ymeer YMeeT coCcTaBIATh CXeMbl | YMeEET MPOrHO3UPOBaTh
BBITIOJHSTH CTaHIAPTHEIE He ymeer HWHTEPIIPETHPOBATH MIPOIIECCOB C pe3yIbTaThl HECTIOKHBIX
nevictus (knaccudukanus | KiaccuGUIMpPOBAThH pe3yabTaThl KCIIOJIb30BAaHUEM 3HAHUM MOCJIeI0BaTEIbHOCTEH

Bropoii atan
(ypoBeHB)

BEIIIECTB, COCTABIICHHUE CXEM
HPOLIECCOB,
CUCTEMATH3aIUs TAHHBIX 1
T.IL.) C Y4€TOM OCHOBHBIX
MMOHSTHUH U OOIIMX
3aKOHOMEPHOCTEM,
(hopMyITUPYEMBIX B paMKax
0a30BBIX XUMHUYCCKUX

BEIIECTBA, COCTABIISATh
CTPYKTYpHBIE U
MIPOCTPAHCTBCHHBIE
(hopMyITEI OCHOBHBIX
KJIACCOB OPraHUYeCKUX U
HEOPraHMYECKHX
COCIUHCHMH, Ha3bIBATh
BEIIIECTBa B COOTBETCTBHU

OTHOCHUTEIILHO MPOCTHIX
XUMUYCCKUX ITPOLECCCOB
C HCIIOJIb30BaHUEM
OOIINX TpeCTaBICHIA
1 3aKOHOMEPHOCTEM,
H3y4YaeMbIX B paMKax
0a30BBIX XUMHUCCKUX
JUCLUIIIMH

OCHOBHBIX XUMHYECKUX
JTUCLHUIUINH, HO AOIYCKaeT
OT/ENbHBIE HETOYHOCTH
pu GOpMYyIHPOBKE
YCJIOBUIM OCYILIECTBJIEHUSA
TaKHUX MPOIIECCOB

XUMHUYECKUX PEaKIIHil C
YYETOM O0IIUX
3aKOHOMEPHOCTEH
MPOLIECCOB, U3yYAEMBIX B
paMKax OCHOBHBIX
XUMUYECKUX AUCLUIIINH

JUCLUIUINH C HOMEHKJIaTypoi
HIOITAK
YMeTs: He ymeer pemats YmMeeT pemars VYMeeT pemats YMeeT pemaTs 3a1auu

peuiaTh TUIIOBLIC y‘le6HLIe
3a1a4i 110 OCHOBHBIM

THIIOBBIC 33/1a4H U3
0a30BbIX KYpCOB XUMHH,

THIIOBBIC 33/1a4H U3
0a30BbIX KYpCOB XUMHHU

KOMOWHHPOBAHHBIC 33/1aUH
13 0a30BBIX KYpPCOB XUMHUHU

MOBBIIIEHHOM CIIOKHOCTH
13 0a30BBIX KYPCOB

Tperuit stan
(ypoBeHb)

(6a30BBIM) XUMHUYICCKUM JOMYCKaeT OTAC/IbHbIE XUMUHA
JUCLUILIMHAM OILINOKHU
Bnaners: He Bi1ageet HaBbIKaMu Bnaneer HaBrikaMu Bnaneer HaBbIKaMu Bnaneer HaBrIKaMu

HaBBIKAaMH PabOTHI C
y4eOHO JIuTepaTypoit 1mo
OCHOBHBIM XMMHYECKUM
JUCIUILINHAM

noucka yueOHoH
JUTEPATYPHI, B T.4., C
HCHOJIb30BaHUEM
HNIEKTPOHHBIX PECYpPCOB

BOCTIPOM3BEACHUS
OCBOEHHOTO y4eOHOTO
MaTepHana o
OCHOBHBIM XUMHWYECCKHUM
AUCHUIIIIMHAM

CaMOCTOSITEITLHOTO
HU3YUYCHHA OTACIIBbHBIX
pa3nenoB y4eOHo
JIUTEPATYPhI 110 OCHOBHBIM
XUMHUYCCKUM
JUCITUILTAHAM U
00CyXIeHIS OCBOSHHOTO
Marepuaia

KPUTHYECKOT0 aHAN3a
yaeOHOM HHPOPMAITUH TT0
OCHOBHBIM pasienamM
XHMUH, (HOPMYITHPOBKU
BBIBOJIOB M y4acTHs B
JTUCKYCCHH IO Y4eOHBIM
BOIIpOCaM




Kon u ¢popmympoBka KoMneTeHIMA

OIIK-2 BnaaeHneM HaBRIKAMH XHMHYECKOTO SKCIICPUMCHTA, CHHTCTUUCCKUMHU U aHAJTTUTUYCCKUMU METOAAMU TTOJIYYCHUS U UCCIICAOBAHUA XUMUUCCKUX

BEILECTB U PEAKLUN

[nanupyembie KpuTtepun oneHuBaHUs Pe3yJabTATOB 00yUeHHS
€3yJIbTaThl 00y4YeHHs
Yposenn pesy y
(TIoxazareu
OCBOEHHUS
JIOCTHKCHHS 33JJAHHOTO HEY/IOBJICTBOPUTEIIBHO YJIOBJICTBOPUTEIILHO XOPOIIIO OTJINYHO
KOMIEeTEeHIIH U
YPOBHS OCBOSHHUS
KOMIIETEHIINH)
3HaTh: 3arpynusiercs B BeiOope | Mmeer obriee 3HaeT CTaHJAPTHBIC METOIbI 3Haer CTaH/IapTHHIC METO/IBI
[lepBsIii 3Talm | cTaHAAPTHBIE METOBI METO/Ia TTOTyIeHuS, MIPEJICTABICHUE O METOAAaX | MOJMYYCHHS, UACHTU(UKALINN 1 MOJIy4eHUs, UWAeHTH(pUKAIUA U

(ypoBeHb)

MOJTyYeHus,
UJICHTU(HUKAIIN 1
UCCIICZIOBaHUS CBOWCTB
BEIICCTB U MaTEPUAJIOB,
mpaBwiia 00pabOTKU U
odopmteHuUs
pe3ynbTaToB paboTHl,

UACHTU(DUKALIUN U
WCCIIeIOBAHUS CBOMCTB
YKa3aHHOTO BEIIECTRA,
HE 3HaeT TpeOOBaHUN K
0 OpMIIEHUIO
pe3yIbTaToB
OKCTIEPUMEHTA U HOPM

MOy YEHNS,
UACHTU(GHUKALUHT U
HCCIIEIOBAHNS CBOMCTB
OTJENLHEIX KJIIACCOB
BEIIIECTB, MPaBUIIAX
Oe3omacHoro oOpamieHus ¢
HHUMH H CII0C00ax

HCCIIEA0BAHMSI CBOMCTB
Pa3IMYHBIX TPYIII BEIIECTB U
Marepuanos; npasuia Thb npu
paboTe ¢ HUMH, OCHOBHBIC
TpeOoBaHUs K 0()OPMIICHUIO
pe3yIbTATOB KCIIEPUMEHTA, HO
JIOITyCKAEeT OTEJIbHBIE

WCCIIEIOBaHUSI CBOWCTB Pa3IHYHBIX
TPYIII BEHIECTB W MaTEepPHAJIOB,;
npaBWjia TEXHUKH O€30MacHOCTH
npu paboTe ¢ HHMH, OCHOBHEIC
TpeOOBaHMUS K odopmIIeHIIO

pe3yJIbTaTOB SKCIIEPUMEHTA

HOopMbI Th Tb MPEACTABICHUA HETOYHOCTHU
pe3yIbTaTOB DKCIICPUMEHTA
Bropoii sTan VMeTh: He ymeer npoBoautsb YMeer mpoBOJUTE OJJHO- U | YMEET MPOBOAUTH OJHO- U YMeeT BBIIOIHATH

(ypoBenb)

MIPOBOAUTH ITPOCTHIE
XUMHYECKHE OITBITHI 10
pearacMbplmMm
METOIUKaM

MIPOCTOM aHalu3 U
OJHOCTAIUNHBIN CUHTE3
10 TOTOBOM METOJIUKE
0e3 ohopmIeHuUs
MPOTOKOJIA OIBITOB

JIBYXCTAIUWHBIN CUHTE3 10
[peaIaraeMo METOAUKE C
BBIXOJIOM LIEJIEBOTO
npoaykra meree 50% ot
3asIBJICHHOT'O B METOJIUKE;
aHaJIN3 MOJIYYeHHOTO
BEIIEeCTBA OHUM M3
CTaHJAPTHBIX METOMOB.
JlomyckaeT oT/ieNibHbIE

JIBYXCTaIUAHBIN CUHTE3 1O
peajIaraeMo METOAUKE C
BBIX0JIOM IIEJIEBOTO MTPOYKTa
0osee 50% oT 3asIBJIEHHOTO;
UACHTU(DUKAIIUIO U UCCIICIOBAHUE
CBOJCTB IOJIyYEHHBIX BEIIECTB U
MaTepuajioB. YMeeT ohopMIIsITh
pe3yIbTaThl IKCIICPUMEHTA C
HEOOIBIINM KOJIMYECTBOM

JIEMOHCTPATUBHBIE OTIBITHI 10
XHMHH; OJTHO- U ABYXCTaJAUINHBIN
CUHTE3 M0 IpeJijlaraeMoi METOTUKE
C BBIXOJIOM IIEJIEBOTO MPOIAYKTA
COTJIACHO 3asIBJICHHOMY B
METOMKE; TPOBOAUTH
KOMILJICKCHBIM aHaJIu3 U
HCCJIEIOBAHNEC CBOMCTB
MTOJIYICHHBIX BEIIECTB U
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omnOKu npu 0popMIICHHN
IPOTOKOJIA SKCTIEPUMEHTA

3aMeYaHuil

MaTepHuajoB. YMeeT ohopMIsATh
pEe3yIbTaThl SKCIIEPUMEHTA B
COOTBETCTBHH C 3asiBICHHBIMU
TpeOOBaHUSIMH

Tpetuii stan
(ypoBeHb)

Brnaaets 6a30BBIMH
HaBbIKaAMH HpOBeIICHI/IH
XUMHUYECKOTO
SKCTIIEPUMEHTA U
o(opMIIEHUS €ro
pe3yIbTaTOB

He BmageeTr HaBbIKamMu
CHUHTE3a,
UACHTU(OUKAIAN U
U3Yy4YEHUs CBOMCTB
OTJCbHBIX BEIIECTB

Brnaaeer 6a30BEIMH
HaBBIKAMH CHHTE3a,
UACHTU(OUKAIAN U
W3Y4YEHUs CBOICTB
HECJIO)KHBIX BEIIECTB

Brnaneet HaBbIkaM¥ CHHTE3A,
I/IIleHTI/I(i)I/IKaHI/II/I 1 U3y4CHUA
CBOWCTB OTJICIbHBIX KJIACCOB
BeIIeCTB (MaTepHAIIOB),

IMPAaBUJIIBHOT'O ITPOTOKOJIMPOBAHUA

OIIBITOB

Brageer HaBBIKaMH CUHTE3a,
UACHTH(DUKAIUY U U3YICHUSI
CBOICTB BELIECTB U MaTEpHAIIOB,
MIPaBHJIBHOTO MPOTOKOIUPOBAHUS
OTIBITOB

Koa u popmynupoBka komMnereHIIuM

OIIK-5 CriocoOHOCTBIO K TIOMCKY, 00paboTKe, aHann3y HayqyHOH nHpopManuu U GOPMYJIMPOBKE Ha UX OCHOBE BBIBOJIOB U MPEIJIOKEHUIH

YpoBeHnb ocBoeHus
KOMIeEeTEeHIIH U

I[Inanupyemble pe3yJibTaThI
o0yueHust
(mokazaTean TOCTHKCHHS
3a3JJaHHOT'O YPOBHS OCBOCHUS
KOMITCTCHITHH)

KpuTepun oneHnBaHus pe3yibTaTOB 00yUeHHS

HCYIOBJICTBOPUTCIILHO

YAOBJICTBOPUTEIIBHO

XOPpOILO

OTJIMYHO

[lepssIii aTan
(ypoBenb)

3HaTh: OCHOBHBIE
HMCTOYHUKU Hay4YHOU
nH(pOpMaIUU TT0 XUMHH

3HaeT TONBKO 00
OCHOBHBIX UCTOYHHKAX
HH(POPMAITUH CETH
WHTEPHET

3HaeT NPUHIUIIBI
CHUCTEMAaTH3allNU
Hay4YHOU
nH(popMaIuu

3HaeT OCHOBHBIC
MIePUOTNIECKIE
H3JIaHUS 110 TEME
Hay4YHOU JesTEIbHOCTU

3HaeT 0 JOMOTHUTEIBHBIX
UCTOYHUKAX TIOTY4CHHSI
UHQOpMaLUH

Bropoii atan
(ypoBeHb)

YMeTh: I0JIb30BaThCs
NCYATHBEIMH U
3JIEKTPOHHBIMU
HCTOYHHKAMHU WH(OPMAITHH
0 XUMHU

VYMeeT MosIb30BaThHCS
TOJIBKO CTAaHIaPTHBIMU
IIOUCKOBBIMHU

MporpaMMaM# HHTEpHETa

YMeeT monb30BaThCA
KaTaJIOroM Hay4HOU
ONOINOTEKOM

VMeeT monb30BaThCs
bubnnorexoii e-library

YMeeT cucreMaTu3upoBaTh
1 0000111aTh JaHHEIE,

Oy YE€HHEBIE U3
Pa3INIHBIX HCTOYHUKOB
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Tperuii sTan
(ypoBeHb)

Brnaners: HaBbIKaMu
IOWCKA U MTEPBUYHOMN
00paboOTKH HAyYHOUH 1
Hay4HO-TEXHUYECKOMI
nHpopmaruu

Bnaneer Tonbpko
HaBBIKAMH COCTaBIJICHUS
3ampoca

Bnageer naBbikamu
Torcka HHpopMaIuu
B yUCOHBIX U3IaHUSIX

Brnaneer HaBbikamu
moucka na(opMaIii B
HAyYHBIX
MIEPHOANYCCKUX
W3JIaHUAX

Bnaneer

CHCTEeMaTHIECKIMU
HaBBIKAMH MTOUCKA U
00paboTKN HAyYHOH

nHpOpMaIUH

Kox u popmyiupoBka koMneTeHIu

OIIK-6 Brnagennem HOpMaM# TEXHUKU 0€30MACHOCTH M YMEHUEM PEaIn30BaTh UX B JIAOOPATOPHBIX M TEXHOJIOTMYECKUX YCIOBUAX

IIn AHUPYEMBbIE PE3YyIbTaTbl

KpuTepun oneHnBaHus pe3yibTaTOB 00y4eHUsI

YpoBenb o0yueHust
O0CBOEHUS (TIoxazarenu JOCTUKCHUS
KOMIIETEHIIMH | 33/IaHHOTO YPOBHS OCBOCHHUS HEYJIOBJIETBOPUTEITEHO YIOBJIETBOPHUTEIEHO XOPOIIIO OTJINYHO
KOMITCTCHITHH)
3HaTh: OCHOBHELIE 3aTpyaHseTcs B 3HAHUU NmeeT oOiee npejcraBiaeHue | 3HaeT OCHOBHBIE 3Haer TIPUHIATIBI
XapaKTEPUCTUKH U CBOWCTBA | OCHOBHBIX XapaKTEPUCTHK U 00 OCHOBHBIX XapaKTePUCTUK | TIPUHITUIIBI oTIpeeTIeHHSI
KOMITOHEHTOB XUMHYECKHAX CBOMCTB KOMIIOHEHTOB Y CBOWCTB KOMIIOHEHTOB OpraHM3aIuu JKOJIOTHUYECKOM
MIPOU3BOJCTB; TUIIBI 1 XUMUYCCKUX ITPOU3BOJICTB, XUMUYCCKUX ITPOU3BOJICTB, XUMHYECKOTO 0€e30MacHOCTH
CTETIeHb BO3JICHCTBUS THUTIOB U CTETIEHW BO3/ICWCTBUS | THUIIOB U CTETIEHU BO3ICUCTBUS | TIPOU3BOJICTBA, MIPOU3BOJICTB, METO/IBI
IIepBslii 3Tan XUMUYECKUX NPEIIPUITHIA XUMUYECKUX NPEAIPUATHN Ha | XUMUYECKUX NPEAIPUITUN Ha | PETJIAMEHT U IPENOTBPALCHUSA

(ypoBeHb)

Ha OKPYIKaIOIIYI0 CPeIy;
MpaBuiIa paboThl HA
000pyIOBaHNH W TEXHUKH
Oe3omacHOCTH

OKPYKAIOIIYI0 Cpey; MpaBmiia
paboThl Ha 000PYIOBAHUH U
TEXHHUKH 0€30T1aCHOCTH

OKPY’KaIOIIYIO Cpe/y; paBuiia
paboThI Ha 00OPYIOBAaHUH U
TEXHHUKH 0€301IaCHOCTH

TEXHUYECKUE
CpescTBa,
HEOOXOIUMBIE IS
KOHTPOJISI U
yIIpaBIICHUS
TEXHOJIOTMYECKUM
MPOIIECCOM

BO3MOXHBIX aBapuil

Bropoii sTan
(ypoBeHB)

YMeTh: HCIIOJIB30BaTh
TEXHUYICCKUE CPEICTBA
HU3MEPEHHSI OCHOBHBIX

YMeeT ucrnonb30BaTh
MPOCTEUIINE TEXHUUECKUE
CpeacTBa JJIsl U3MEPEHUS psiia

YMeeT HCcmonb30BaTh
OCHOBHBIE TEXHHUYECKHE
CpeACTBa 7Sl UBMEPEHUS psia

‘YmMeet BEIOUPATDH
TEXHUYECKUE CPEICTBA
Y TEXHOJIOTHU C

YMeeT onpeneniarb pUCcKy 1
MPEIBUICTH MOCTIEICTBUS
aBapuu, BO3HUKAIOIINE B
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napameTpoB
TEXHOJIOTHYECKOTO Tporiecca

napamMeTpoB
TEXHOJIOTMYECKOT0 Mmporiecca,
HO JIOITYCKAaET OIIMOKH

napameTpoB
TEXHOJIOTHYECKOT0 Tpoliecea,
HO JIOITYCKAaeT HeOOIbIIINE
HETOYHOCTH

yuceTOM 0e30IacHOCTH
X IPUMCHCHUA

pe3yabTaTte oTKaza paboThl
anmapaTypsl

Tpetuii atan
(ypoBeHb)

Brnanerp HaBbIKamMu pabOTHI
Ha XUMHUYCCKOM
000pYyAOBaHUH, TPUHLIUIIAMU
pacuéra TEXHOIOTUYECKUX
PEXKUMOB

Bnaaeet npocreitimmmu
HaBBIKaMHU paboTHI Ha
XMUMUYECKOM 000pYyJOBaHHH,
MPUHLMIIAMHU pacyéra
TCXHOJOI'MYECKUX PECKUMOB,
HO JIOITYCKAaeT OMIHOKH

Brageer 6a30BpIMU HaBBIKAMHU
pabOThI HA XUMHUYECKOM
00opynOBaHUY, TPHHIIUTIAMH
pacyéra TEXHOJIOTMYECKUX
PEKHMOB U JIOTTYCKACT
HeOOJIbIIINE HETOYHOCTH

Baangeer meTomamu
BBIOOpA
paIoHaTbHBIX
TEXHOJOTHUYECKUX
CXEM TPOU3BOJICTBA U
METOJaMU
yYTUjin3alnuy 0TX040B
MIPOU3BOJICTBA

Brnaneer meTomamu
pacueTa pUCKOB
XUMHYECKHX TPOU3BO/ICTB,
MIPUHIIATIAMHY TAATHOCTHKU
XHUMHKO-TCXHOJIOTHYCCKOM
CHCTEMBI
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Koa u ¢popmynupoBka komMneTeHIIUN
IK- 2 BiajieHneM HaBBIKAMH UCTIOTB30BaHKS COBPEMEHHOM anmapaTypbl IPH MPOBECHUN HAYYHBIX UCCIICTIOBAHUI

Inanupyembie Kpurtepun oueHuBaHusi pe3yabTaToB 00y4eHUsI
Yposenn pe3yJbTaThl 00y4YeHust
0CBOCHMHA (moKasaTesnu NOCTHKEHUS | HeyIOBIETBOPUTEIILH
KOMITeTeHIIHH 331AHHOTO YPOBHS o YIOBJIETBOPHUTEIHHO XOpOLIO OTJIMIHO
OCBOCHHS KOMIICTCHITHI )
3HaTh: 000pyHOBaHUE U 3aTpyaHseTcs B CaMocCTOsATENBHO CaMoCTOsATENBHO CaMOCTOSTENBHO MOAKIIOYAET

IlepBsIii aTan
(ypoBeHb)

POTPaMMBI
npeHa3sHaYeHHbIC IS
NPOBENICHHUS CHHTE3a 1
UCCIIeIOBaHNE Pa3IMYHBIX
(hU3UKO-XUMUIECKHIX
CBOMCTB BELIECTB.

OIIPEEIEeHUHU U
Ha3HAYCHUH
KOMIIOHCHTOB
npubopa u
TPOTPaMM.

OTIpeNIeTSICT KOMIIOHCHTHI
npudopos Nmeer
MIPEICTABIICHUS O
HOPMAJIBHOM PEXKHUME UX
(YHKIIMOHUPOBAHUS TIPH
MPOBEJICHUH OT/ICIIBHBIX
onepanui

oTnpeesnsieT KOMIIOHEHTHI
npudopoB. Umeet
IIPEJCTaBIECHUS O
HOpPMAaJIbHOM peXHME UX
(YHKITHOHUPOBAHMUSL.
IIpumeHsieT KOMIIBIOTEPHBIE
MPOTrPaMMBI JJIS1 YIIPABIICHHS
npubopom

KOMITIOHEHTHI ipubopos. meer
HPE/ICTaBICHHUS O HOPMAJIBHOM
W KPUTHYECKOM PeKHUMaxX UX
¢ynkunonupoBanusi. Cmiocooex
JMarHOCTHPOBATh IPOCTHIE
omuOKH MPUOOPOB U IPOTpaMM
yIIpaBJICHHS

Bropoii atan
(ypoBenb)

YMeTh: NPOBOJUTH
SKCIIEPUMEHT Ha HAyYHOM
000pyI0BaHUH, IPOBOIUTH
00paboTKy pe3ybTaToOB U
WU3MEPEHNH C
UCTIOJIb30BaHHEM
CHeNUaIN3UPOBAHHBIX

KOMITBIOTEPHBIX IPOTpaMM.

3aTrpyaHseTcs B
MPOBEICHUH
IKCIIEPUMEHTA Ha
HAY4YHOM
00opyIoOBaHUH
HCIIOJIb30BAaHUU
CIICIHATN3UPOBAHHBI
X pOrpamMmm

[IpoBOUT OTHENIbHBIE
ornepanuu B XOJie
IKCIIEPUMEHTA Ha HAYYHOM
o0opynoBanuu 0e3
00paboOTKH pe3yIbTaToB
HU3MEPEHUN B
CIIEIATN3UPOBAHHBIX
KOMITBIOTEPHBIX
mporpammax.

[IpoBOUT OTHENIBHBIE
orepanuu B X0JIe
IKCIIEPUMEHTA Ha HAYYHOM
obopynoBanuu 0e3
00paboOTKH pe3yabTaToB
U3MEPEHUN B
CIIEIATN3UPOBAHHBIX
KOMITBIOTEPHBIX
mporpammax.

CaMOoCTOSATENTFHO OCYIIECTBIISIET
BCE 3Talbl SKCIICPUMEHT Ha
Hay4yHOM 00O0pyIOBaHUH,
MIPOBOJIUT 00Pa0OTKY
Pe3yIbTaTOB U U3MEPEHUII ¢
WCTIOJIb30BaHHEM
CHeNHaNU3UPOBAHHBIX
KOMITBIOTEPHBIX TPOTPAMM.

Tpetuii 3tan
(ypoBenb)

Brnaznets: ocHoBaMu
MPOOOTIOITOTOBKH ISt
MIPOBEJICHHS PA3IMYHBIX
(hUBUKO-XUMUYECKHIX
aHaJIN30B

3aTpyaHseTcs B
MIOATOTOBKE TIPO0 U
00BEKTOB ISt
MTOCIIEAYIOIIETO
HCCIICIOBAHUS.

BeimonHsieT oTaensHbIe
OIepaIliy B XO/Ie
pOOOMOATOTOBKH.

CaMOCTOSTENIFHO BBIITOJTHSCT
OOJIBIIMHCTBO OTIEpAIIHi B
X0JIe MPOOOTIOATOTOBKH
HPOCTBIX OOBEKTOB

CaMocToATeNbHO CIOCO0EH
OCYHICCTBUTH OJIHBIHN ITUKJI
MPOOOIIOATOTOBKH
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Bnaners: HayambHBIMU 3aTpyaHseTCS B [IpoBoaut u3mMepeHus, He CaMOCTOSTEIEHO TOTOBUT Crnioco0eH K MpoBeIESHHIO
HaBBIKAMH paOOTHI CO TIOPSIIKE BKITFOUCHUS | CTIOCOOCH M3MEHSATH MpuOOp K 3aITyCKYy, TTOJTHOT'O TTMKJIAa PaboT Ha
CICIMATU3UPOBAHHBIM Y BBIKJTFOUCHUS napaMeTpsl mpuodopa. KOHTPOJIUPYET ¥ U3MCHSCT CIICIUATM3UPOBAHHOM HAyYHOM
Hay4YHBIM 000pyIOBaHWEM | TIpUOOpa, CHATUU napaMeTpsl Ipudopa B Xoje | 000pya0BaHUU IIPH
MTOKa3aHui JKCIIEPUMEHTA. MPOBEJICHUH YKCIIEPUMEHTOB
HU3MEpPEHU HEBBICOKOH CJII0KHOCTH

Kon u ¢popmympoBka KoMneTeHIMH

IIK-3 Bnanenunem cuctemMoil hyHIaMEHTaTbHBIX XUMUUECKUX TOHSITUH U METOAOJOTHUECKUX aclleKTOB XUMHUH, (POPMAMU M METOAaMH HAyIHOTO ITO3HAHUS

IInanupyemsbie KpuTepun oneHnBaHus pe3yibTaTOB 00y4eHUs
VpoBens ocBoenus pe3yabTaThbl 00yUeHust
KOMIICTEH TN (TokaszaTenu TOCTHKEHUS
3aJaHHOTO yPOBHS HEYIOBJIETBOPUTEIILHO YIOBJIETBOPUTEIILHO XOPpOILO OTJIMYHO
OCBOCHHSI KOMIIETCHLIUH)
3HaTh: OCHOBHBIE 3HaHUA HOCST 3HaHue 0a30BbIX U B nenom copmupoBaHHEBIE CdhopmupoBanHoe 1
I . MOHATHS Y 3aKOHBI XUMHUH | (parMeHTapHBIN MOHSATHH U 3aKOHOB 3HaHUS O CUCTEME CHUCTEMaTH3UPOBAHHOE
EPBRIH ITall XapakTep XUMHYECKOIN HayKH. (dyHIaMeHTaTbHBIX MIpeICTaBICHUE O
(yposere) XUMHUYECKUX TTOHATUH, XUMHUYECKON HayKe
coJieprKalle HEKOTOPbIE
poOebl.
YMeTh: IPUMEHSATH YacTUYHO OCBOEHHOE B nenom ycnemso, HO B uenom ycnemnoe, HO CdhopmupoBaHHOe
OCHOBHBIE 3aKOHBI YMEHHE pelaTh HE CUCTEMHOE YMEHHE CoJIeprKaIlye OTJEIIbHbIC YMEHHE pelaTh
Bropoii atan XUMUH CTaHJapTHBIE 3a/1a4M HA | pelIaTh CTaHAAPTHBIE po0esbl yMEHUE peraTh CTaHJapTHBIE 3a/1a4H Ha
(ypoBenb) MIpUMEHEHNE 3aJlauM Ha IPUMEHEHNE | CTaHJApTHBIE 33Ja4H Ha MIPUMEHEHUE
(byHIaMEeHTaIbHBIX (byHIaMeHTaIbHbIX IIpUMeHeHue QpyHnaa- (byHIaMeHTaIbHbBIX
XUMUYECKHUX NTOHATUM U | XUMHUYECKHUX ITOHATUN U | MEHTAJIBHBIX XMMUYECKUX XMMUYECKUX MOHATUH U
3aKOHOB 3aKOHOB MIOHATHUH U 3aKOHOB 3aKOHOB
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Tperuii sTan
(ypoBeHb)

Bnaners: cuctemoit
byHIaMeHTaTbHBIX
MMOHATHH XUMUH.

®parMeHTapHOe
BIIaICHUE CHCTEMOU
(byHIaMeHTaIbHbBIX
XUMHYECKUX MTOHITUH

B uenom ycnemnoe, HO
HE CHCTEMHOE BJIaJICHHC
CHUCTEMOM
(hyHIIaMEHTAITLHBIX
XAMHYECKHUX IMOHSITHIA

B uenom ycnemnoe, HO
cojiepkariee OTaeIbHbIC
IPOOEITBI U
CONPOBOXKIAOIIIEECS
OTACNBHBIMH OIIHOKaAMU
BJIQJICHUE CUCTEMOM
(hyHIaMEHTaITFHBIX
XUMHYCCKHUX TTOHSITHI

VYcnemHoe u CUCTEMHOE
BIIAJCHHUE CUCTEMOU
(hyHIaMEHTAITBHBIX
XUMHYSCKUX ITOHSITUH
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Kon n ¢popmyanpoBka KoMneTeHIHH:

IK-4 criocoOHOCTBIO MPUMECHATH OCHOBHBIC €CTCCTBCHHOHAYYHBIC 3aKOHBI ITPHU O6cy)KILGHI/II/I IMOJYYCHHBIX PC3YyJIbTATOB

YpoBeHb 0CBOEHMA
KOMIIeTeHLIMH

Ilnanupyembie

pe3yabTaThbl 00yueHust

(Tmokazarenu

IOCTHKEHMS 3aJaHHOTO

YPOBHS OCBOCHHS
KOMITETCHITHH)

Kputepun ouennBanus pe3yjbTaToB 00y4eHUsI

HCYIOBJICTBOPHUTECIIb
HO

YIOBJIETBOPUTEIBHO

XOpOIIO

OTJIMYHO

3HATh: OCHOBHBIE
3aKOHbI XUMHUU U

Nwmeer
npezcTaBieHue 00

3HAET HEKOTOPHBIE
IIOHATHA U 3aKOHBbI

3HaHUE 0
CCTCCTBGHHOHa}/‘IHLIX

IlonHbIE ¥ CHCTEMHBIC 3HAHUS O
C€CTCCTBCHHOHAYYHBIX 3aKOHAX 1

CMEXHBIX HayK OCHOBHBIX XUMUU U CMEXHBIX HAYK | 3aKOHAaX U 3aKOHOMEPHOCTSIX Pa3BUTHS
IlepBerii aTam (ypoBEHB) XAMHUYECKNX 3aKOHOMEPHOCTSIX XUMHUUYECKON HAyKU
3aKOHaX Pa3BUTUS XUMUYECKOU
HayKU B LEJIOM IOJIHbIE, HO
cozepkKaT HEKOTOPbIE
MPOOEITHI.
YMeTh: IPUMEHSTh YactruuHo B nenom ycneuHo, HO B nienom ycnemxoe, HO CdopmupoBaHHOE yMEHHE

Bropoti 3tan (ypoBeHb)

OCHOBHBIE
€CTECTBEHHOHAYYHbBIE
3aKOHBI U
3aKOHOMEPHOCTH
Pa3BUTHUS XUMHUYECKON
HayKH NP aHAJIHN3e
MOJTyYEHHBIX
pe3ynbTaTOB

OCBOEHHOE yMEHHE
HPUMEHSTH
€CTeCTBCHHOHAYYH
b€ 3aKOHBI

HE CHCTEMHOE YMEHHE
peniaTh TUIHYHBIC
3a/1a4H, CBSI3aHHBIC C
00paboTKO 1 aHATTU30M
MOJMYYCHHBIX
pe3yJbTaToOB

cofieprKallye OT/IeNIbHbIe
npoOesbl yMEeHHE pelaTh
TUIIMYHBIE 3a]1a4H,
CBsI3aHHBIE ¢ 00pabOTKOH U
AQHAJIU30M HOJTY4YEHHBIX
pe3yIbTaToOB

peliaTh TUIIMYHBIC 3a/la4u,
CBA3aHHbIC C IPUMCHCHHUEM
C€CTCCTBCHHOHAYYHBIX 3aKOHOB U
SaKOHOMepHOCTCﬁ pa3BUTHUA
XHMHYECKOU HAaYyKU I[P aHAJIN3C
IMOJIYYCHHBIX PE3YJIbTAaTOB
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Tpertwii aTamn (ypoBeHB)

BrnaneTs: OCHOBHBIMH
METOIaMH aHAIK3a U
00paboTKu
MOJTYYSHHBIX
pe3yNIbTaToB

®parMeHTapHOe
BIIAJICHUE
HAaBBIKAMM AHAJIU3A
1 00paboTKH
pE3yIBTaTOB

B nenom ycneminoe, Ho | B menom ycnenrnoe, HO
HE CHCTEeMHOE BJIaJICHUE

HaBbIKaMM aHaJIn3a u

coJiepKaIee OTAeIbHbIC
MPOOEITBI WK
COIIPOBOKAAIONIEECS
OTJENLHBIMH OITUOKAMHU

00pabOTKU pe3ysIbTaTOB

BJIaICHUEC HaBbIKaMH
aHanm3a u 00padoTKH

pe3yabTaToB

YcnemHoe U CHCTEMHOE
BJIAJICHUE HaBBIKAMU
MIPUMEHEHUS OCHOBHBIX
€CTECTBEHHOHAYYHBIE 3aKOHBI U
3aKOHOMEPHOCTEN Pa3BUTHS
XUMUYECKON HAYKU IIPU aHAJIU3E
MOJIYYECHHBIX PE3yJIbTaTOB

Koa u popmynupoBka koMnereHIIuM

IK-7 roTOBHOCTBIO MPEJICTARIATH MOJYYSHHBIE B HCCICIOBAHUIX PE3Y/IbTAThl B BUJE OTYETOB M HAYYHBIX IMyOJUKAIUH (CTSHIOBBIX JIOKJIAI0B, pedepaTon

Y CcTaTell B IEpPUOINIECKON HAYTHOI 1meyaTn)

Yposenn
OCBOEHHS
KOMIEeTeHIInH

IInanmpyemble pe3yJbTaThl
o0yueHust

(TokaszaTenu TOCTHXEHHS 3aJaHHOTO
YPOBHSI OCBOEHUST KOMITETEHITHH)

KpuTepun oneHnBaHus pe3yibTaTOB 00y4eHHS

HCYIOBJICTBOPUTEIIbH
(o)

YAOBJICTBOPUTCIIBHO

XOpOLIO

OTJIMYHO

[lepssIit aTan

3HaTh: OCHOBHBIE IIPAaBHJIA BECHUS
Hay4HOH JTMCKYCCHH

3arpyaHsaeTCS B
BEJICHUU HAy4YHOU
JUCKYCCHUU

IImoxo 3HaeT
MpaBujIa BEACHUS
JIUCKYCCUH

3HaeT OCHOBHbIE
MpaBuJia BEICHUS
JIUCKYCCHUU

3HaeT OCHOBHBIE TpaBUIa
BEJICHUS HAYYHOU! TUCKYCCHH

(ypoBeHb) 3HaTh: OCHOBHEIE TPEOOBAHMS K 3aTpyaHsIeTcs B Odopmitsier ¢ Odopmisier ¢ 3HaeT OCHOBHBIE TPEOOBAHUS K
CTCHJIOBBIM/YCTHBIM JIOKJIA/IaM TIpH odopmieHuH CEPbE3HBIMHU HE3HAYUTEIbHBIMU CTECHJIOBBIM/YCTHBIM JIOKJIA/IaM.
IIPEACTABIIEHUH T10Jy4€HHBIX pesynsTatoB HWP o | ommbkamu omuOKaMu
pesyasTaToB HHP npaBuiIam
YMeTh: BBICKa3bIBaTh CBOIO TOUKY 3arpyaHseTCs B Hesicno n HeueTko Henocratouno YMeeT BbICKa3bIBaTh CBOIO TOUKY

Bropoii atan
(ypoBeHB)

3pC€HUA U YUaCTBOBATh B AUAJIOTC
(CTyIEeHT-CTY/ICHT, CTYACHT-
MPEenoaBaTeNb, CTyACHT-COTPYIHUK
71a00paToOpHn).

BBICKa3bIBAHUU
CBOEU TOUKH 3peHUs

M3Jaraet TO4Ky
3pEHUs.

apryMEHTUPYET TOUKY
3peHusl.

3pC€HUA U YUaCTBOBATH B ITUAJIOTC
CO CIIEIMATUCTAMH Pa3InIHOTO
YPOBHS
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YMeTb: BBIICIATH II1aBHBIC 3aTpyaHseTcs B Heuetko onpenensier | He moxer Brinensier rnaBHbIe pe3yabTaThl
pe3ynbTaThl NP MOATOTOBKE K OIpeEICHUN pe3yabTaThl PaHXUpPOBATH IIpU NOJATOTOBKE K
CTCHJIOBBIM/YCTHBIM JTOKJIaJIaM. TJIaBHBIX HCCIEOBAHUS pe3ynbTaThl O CTCHJIOBBIM/YCTHBIM JTOKJIaJ1aM
pe3ynIbTaToOB CTEIEHU BaXXHOCTH
HCCIIEA0BAHMS
BraneTs: HaBbIKaMu y4acTus B 3aTpyaHseTcs B [TyTaetcs B Wuornaa ommbaercs B | BiajgeeT HaBbIKaMu y4acTus B
T . MHOTOCTOPOHHE Hay4HOU Oecene, HCIIOJIb30BAaHUU HCIONb30BaHUU HCIIOJIb30BAaHUU Hay4JHOU Oecefie, CBOOOTHO
peTHi oTatl UCIIOJIb3YsI B YCTHOM peun TEPMUHOJIOTHH TEPMUHOB TEPMUHOB HCTIONB3YET CIEMUPUISCKYIO

(ypoBeHb)
cnenu(pUIecKyr0 XHMUIECKYIO

TCPMHUHOJIOT IO

XUMHUYECKYHO TEPMHUHOJIOTUIO

Kpurepusimu onieHHBaHUS SIBISIOTCS 0aJIJIbl, KOTOPBIE BHICTABIISIFOTCS MPENOJaBaTesIeM 3a BUIBI JSSTEIbHOCTH (OLICHOYHBIE CPEICTBA) IO UTOraM U3yUYeHHUs
MOJyJIel JAMCIUILTUHEI, MEPEeYNCICHHBIX B PEHTHHI-IUIAHE JWUCIMIUIMHBL, JJIs dK3aMeHa: TEKYIIHMH KOHTPOIb — MakcuMyM 40 OaisioB; pyOeKHBIH KOHTPOJIb —
MakcuMyM 30 OarioB, oompHUTETbHBIE OamTbl — MakcuMyM 10.

[Ikarner OTIeHUBaHUS IS SK3aMeHa:

oT 45 10 59 6aI0B — «yAOBICTBOPUTEIHLHOY;
oT 60 10 79 6aI0B — «XOPOIIIOY;

oT 80 0a/I0B — «OTIMIHOY.
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4.2 TunoBbie KOHTPOJbHBIC 3aJaHUA WJIN UHBbIC MaTE€pHUaJbI, He00X0AMMbIe JJIsl OLEHKHU 3HaHHﬁ,

yMeHPlﬁ, HAaBbIKOB U OIIbITA 1€ATC/IbHOCTH, XaPAKTCPU3YIOIIUX 3TAIIbI (l)OpMPlpOBaHI/Iﬂ

KOMIIeTeHIM i B Ipomecce 0OCBOeHHUsI 00pa30BaTeJbHOM NporpaMmbl. MeTogn4yecKkne MaTepuabl,

onpeesolIMe NMPoueAyPhI OlleHUBAHUS 3HAHUI, YMEHMI1, HABLIKOB H ONbITA A€ATEJIbHOCTH,

XapaKTepu3yIOLUX ITANbl (OPMUPOBAHUS KOMIETEH LM

Orarsl Pe3ynbTathl 00yueHus? Komnerennus OreHOYHbBIC
OCBOCHHS cpezcTBa
3HaHuA TEOPETHUECKIX OCHOB OIIK-1 Crtoco6HOCTBIO AynuropHas pabora,

0a30BBIX XUMHUUYECKUX

BOCIIpUHUMATL, pa3BUBATh U

TeCT,
KOJIJIOKBUYM,

JUCTTUTLTAH HCIIOJIb30BaTh TEOPETUICCKAE OCHOBBI
KOHTpOJIbHAs paboTa
TPaJVIMOHHBIX U HOBBIX Pa3/ICIiOB XUMHU
IIPH PEIICHUHU MPO(PECCUOHATBHBIX 3a/1a4
CTaHIAAPTHBIX METOJ/IOB OIIK-2 BnagennemM HaBBIKaMU AynuropHas pabora,
1IOJIy4CHuA, XUMHYECKOTO IKCIIEPUMEHTA, KOJIIOKBUYM
WJIeHTHHUKAIIH _ M| CHHTETHYECKUMH U aHAINTHYECKUMH
HCCIICIOBAHUS  CBOWMCTB

BEIIECTB M MAaTEpHaJIOB,
npaBuw1  00pabOTKH |
oopmMiteHUs pe3yNbTaToOB
pabotsr, HOpM Th

METOAaMHU NOJYUYCHUA U UCCIICAOBaHUA
XUMHUUYCCKHX BCHICCTB U peaKuHﬁ

OCHOBHBIX UCTOUHHUKOB
Hay4yHOI nH(pOpMaLUU

OIIK-5 CrtocoOHOCTHIO K TTOHCKY,
00paboTKe, aHATN3y HAYIHOH

AynuropHas padora,
TECT,

110 XUMUHU nHpopManuu 1 GOpMYJIUPOBKE HA UX KOJIJIOKBUYM,
OCHOBE BBIBOJIOB U TIPEIIOKEHHIA KOHTPOJIbHAA
pabora
ocHOBHBIX xapakrtepuctuk | OIIK-6 Briamenunem HOpMaMu TEXHUKH AynuropHas padora,
U CBOICTB KOMIIOHEHTOB | 6€30MaCHOCTH U YMEHUEM Pealn3oBaTh KOJIJTOKBUYM

XUMHUYCCKHUX MPOU3BOACTB,
THUIIOB )51 CTCIICHU

BO3JICUCTBUSL XHUMUYECKUX

X B na60paT0prlx 1 TEXHOJIOTHYCCKUX
YCIOBUAX

MpeAnpUITUN Ha

OKPY>KaloILyI0 cpeny;

TIPaBUII paboTsr Ha

000pYJIOBaHMH M TEXHUKH

Oe3omacHocTH

000pyAOBaHUS u | IIK- 2 Bnanenuem HaBBIKaMu AynuTtopHas paboTa
nporpamm HCIIOJIb30BaHUSI COBPEMEHHOM KOJIIIOKBHYM
MpeTHa3HaYeHHbIX JUTS | anmapaTypsl IPH MPOBEAECHUH HAYYHBIX

NIPOBEJEHUS CHHTE3a U | UCCIEAOBaHUI

MCCIICIOBAHNE Pa3JIUYHBIX
(U3UKO-XUMUYECKHUX
CBOMCTB BEIIESCTB

OCHOBHBIX THOHATHH WU

3aKOHOB XUMHH

I1K- 3 BiageHHEM CHCTEMOM
(hyHIaMEHTATBHBIX XUMAYECKUX TTOHSITHHA
M METOJ0JIOTHYCCKHX aCIICKTOB XMMUH,
(hopmamu 1 METOZIaMHU HAYIHOTO
MO3HAHUS

AynuTtopHas pabora,
TECT,

KOJIJIOKBUYM,
KOHTpOJIbHAs paboTa

OCHOBHBIX 3aKOHOB XHWMHHU

[1K- 4 crtocoOHOCTHIO TPUMEHS T

AynutopHas pabota,

2J:[O.]'DKHI:I COOTBETCTBOBATH KapTaM KOMHGTGHL{I/Iﬁ.
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" CMCIKHBIX HAYK

OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI
P 00CYKIEHUH TTOTyIEHHBIX
pe3yabTaTOB

TECT,
KOJUIOKBHYM,
KOHTpOJIbHAs paboTa

1. OCHOBHBIX MpaBUII
BEJICHUS Hay4YHOU
JUCKYCCHU
2. OCHOBHBIX TpPeOOBaHMIA

K CTCHILOBBIM/ YCTHBIM
JOKJIagaM npu
pEACTaBICHUN

MOJIYYEHHBIX PE3YyIbTaTOB
HIP

[IK-7 TOTOBHOCTBIO MPEJCTABIATH
MOJTYYCHHBIC B HCCIICIOBAHUSIX
pe3yJIbTaThl B BUC OTUYETOB U HAYYHBIX
myOIuKai (CTEHIOBBIX TOKIIAOB,
pedepaToB u cTaTel B MEPHOIMYCCKOM
HAYYHOU NeyaTH )

AynuropHas pabora,
Konnoksuym,
Jenosas urpa

YMeHus

1. BBINIOJIHATh
CTaHJapTHbIE JCUCTBUS
(xmaccuduxarnms
BEIIECTB, COCTaBJICHHE
cXeM IPOIIECCOB,
CUCTEeMAaTH3alIHs
JaHHBIX ©U  T.aL.) C
y4eTOM OCHOBHBIX
MOHATUH U 00X
3aKOHOMEPHOCTEH,
bopmMynHpyeMbIX B
pamKax 0a30BBIX
XUMHYECKHX
TUCIUILINH;

2. pemiatb  THUIIOBBIE
yuyeOHbIe 3amadyd 10
OCHOBHBIM  (0a30BbIM)
XUMHYECKUM
JTUCIIUILTAHAM

OIIK-1 CriocoOHOCTBIO
BOCIPUHUMATh, Pa3BUBATh H
HCIIOJIb30BaTh TEOPETUUESCKUE OCHOBBI
TPAJUIMOHHBIX U HOBBIX Pa3/ICIIOB XUMHU
IIPH PEIICHUH NMPO(PECCUOHATBHBIX 3a/1a4

AynuropHas pabora,
TECT,

KOJIJIOKBUYM,
KOHTpOJIbHAs padoTa

IIPOBOJUTH IIPOCTHIE
XUMUYECKUE OIIBITHI 110
[IpeaIaracMbIM METOAUKAM

OIIK-2 BnanenueM HaBBIKAMU
XUMHYECKOT0 SKCIIEPUMEHTA,
CHHTETUYECKUMH U aHAITUTHYECKUMHI
METOJIaMH TIOJTYYCHHUS U UCCIICIOBAHUS
XUMHYECKUX BEIIECTB U PEaKIUit

AynuTtopHas paboTa

I10JIb30BATHCS
MeYaTHBIMHU "
3JIEKTPOHHBIMU
HUCTOYHUKAMHU
uH(pOpMaIUU IO XUMHUH

OIIK-5 CriocoOHOCTBIO K TIOUCKY,
00paboTKe, aHATN3y HAYYIHOM
nH(popMauu u HOpMyITUPOBKE HA MX
OCHOBE BBIBOJIOB H TIPE/ITIOKECHUH

AynuTtopHas pabora,
TECT,

KOJUIOKBHYM,
KOHTpOJIbHAs paboTa

WCTIOJIB30BaTh
TEXHUYECKHE CPEICTBA
U3MEpPEHHsI OCHOBHBIX
napameTpoB
TEXHOJIOTHYECKOT0
nporiecca

OIIK-6 BiameHueM HOpMaMu TEXHUKH
0€301MacCHOCTH ¥ YMEHHEM PEeallu30BaTh
WX B JIA0OPATOPHBIX W TEXHOJIOTUIECKUX
YCIIOBHSIX

AynuTtopHas paboTa

IIPOBOJUTH HKCIIEPUMEHT
Ha HAy4YHOM

[IK- 2 BrnanenueM HaBbIKaMU
HCIIONb30BaHUSI COBPEMEHHOM

AynutopHas paboTa
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000pyIOBaHHH, IPOBOUTD
00paboTKy pe3yNbTaToOB U
U3MEPEHUH C
MCTIOJb30BaHUEM
CTIEINATN3UPOBAHHBIX
KOMIIBIOTEPHBIX IPOTpamMM

anmnapaTypsl IpU NPOBEACHUN HAYUHBIX
HCCIeI0BaHUN

MIPUMEHSTh ocuoBuble | I[IK-3 Biamenuem cucremMoit AynuropHas pabora,
3aKOHbI XMMHH (dyHIaMEHTaIbHBIX XUMHUECKUX MOHITUH | TECT,
U METO0JOTMYECKUX aCIIEKTOB XUMMUHU, KOJUIOKBHYM,
KOHTpOJIbHAs paboTa
(hopMamMu 1 METOJITAMU HAYIHOTO
TTO3HAHU
YMeThb npumMeHATh | [1K-4 criocoOHOCTHIO IPUMEHSTh AynuropHas pabora,
OCHOBHbIC OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHbI | KOJJIOKBUYM
CCTCCTBCHHOHAYHHBIC pH 00CYKIICHUH TOTYyYEHHBIX
3aKOHBI u
pEe3yAbTaTOB
3aKOHOMEPHOCTH
pa3BuUTHsL XUMHYECKON
HayKl  Tpd  aHaiuse
MOJYYEHHBIX pPe3yJIbTaTOB
WNwmetp HaBbIKH 1. [IK-7 TOTOBHOCTBIO MPEICTABITH AynuropHas padora,

BBICKA3bIBATh CBOIO TOYKY
3pCHUA U YyHaCTBOBAThH B
auasore (CTyIeHT-CTY/ICHT,
CTYJICHT-TIPETOIaBaATE b,
CTYJICHT-COTPYIHUK
71a60paToOpUu)

2.  BBIJEIATH  TJABHBIE
pe3yJIbTaThl pu
MTOJITOTOBKE K
CTEH/IOBBIM/YCTHBIM
JIOKJIa1aM

MIOJIyYEHHBIC B UCCIICAOBAHUIX
pe3yIbTaThl B BUAE OTYETOB U HAYYHBIX
Iy OIUKaIui (CTEHIOBBIX TOKIIAIOB,
pedepaToB U cTaTel B IEPUOAUYCCKON
Hay4YHOU TIeYaTH )

KOJUTOKBUYM,
JIeioBas urpa

Biapne-
HUS
(HaBBIKH /
OTIBIT
JICSATEIIbH
OCTH)

HaBbIKAMU  paboOTBl  C
y4eOHOU JUTepaTypoit

OIIK-1 CriocoOHOCTHIO BOCIPUHUMAT,
pa3BHBaTh U UCIIOJIb30BATh

AynuTtopHas pabora,
TECT,
KOJUIOKBHYM,

110 OCHOBHBIM | TEOpETUYECKHE OCHOBBI TPAIUIIHOHHBIX U

XUMHUYCCKUM HOBBIX Pa3J€JIOB XUMUH IIPU PEIIEHUHN KOHTpOIIbHAs paboTa
AUCHUTIIIMHAM npoecCHOHAIBHBIX 33129

0a30BBIMU HaBeikamu | OIIK-2 Bnagennem HaBBIKAMU AynuropHas padora
NPOBEJICHUS XUMHYECKOIO | XUMUYECKOTO 3KCIIEPUMEHTA,

SKCHCpUMCHTA Y| cHHTETMYECKMMHU U aHAJTUTHIECKUMH

o(opmIeHI IO | Meromamu MOJTyYEHHS U UCCIIEOBAHUS

pe3yNIbTaToB .

XUMHYECKHX BEIIECTB M PEAKITHHA

HaBplkaMu noucka H | OIIK-5 CnocoOHOCTBIO K IOUCKY, AynutopHas pabota,
MEepPBUYHON  00pabOTKHU | 00paboTKe, aHATM3Y HAYIHOM JIOKJIaJIbI

HAy4yHOM M  HAYYHO- | uHdopManuu 1 GOPMYIHPOBKE HA UX

TEXHUYECKON OCHOBE BBIBOJIOB U MPEAJIOKEHUI

nHpopManuu

HaBBIKaMH paOOTHI HA OIIK-6 BiameHueM HOpMaMu TEXHUKH AynutopHasipabora
XUMHUYECKOM 0€30IacHOCTH U YMEHHEM Pean30BaTh
o0opynoBaHuH, YX B 1a00PaTOPHBIX M TEXHOIOTUIECKIX

MIPUHIMIIAMH pacyéTa
TEXHOJIOTHUECKUX

YCIIOBHSIX
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PEXUMOB

1.ocHOBamMU
MPOOOIIOATOTOBKH JIJIS
MIPOBENICHHS PA3ITHIHBIX
(OH3UKO-XUMHIYIECKHUX

[IK- 2 Bnamenwem HaBBIKAMH
HCTIOBb30BaHMsI COBPEMEHHOM
anmaparypsl Py MPOBEICHUH HAYIHBIX
HUCCIEI0BaHUN

AynuropHas padoTa

aH aJH30B;
2. Ha4aJIbHBIMH HAaBBIKaMH
paboThI CO
CIeNUAIN3UPOBAaHHBIM
Hay4YHBIM 000pYyIOBAaHHEM ;

[1K-3 Brnanenuem cucteMoii AynuropHas padora,
TecT,
KOJIJIOKBUYM,

KOHTpOJIbHAs paboTa

CHUCTEMOH
(byHIaMEHTAITBHBIX (hyHIaMEHTATFHBIX XUMHUYIECKUX TTOHATHHA
MOHATHH XUMUH M METOJOJOTHIECCKMX aCIICKTOB XHMHH,

q)OpMaMI/I 1 METOJaMU1 HAYy4YHOI'O

TTO3HAHU
ocHOBHbIMH  MeTonamu | [1K- 4 ciocoOHOCTBIO TPUMEHSTh AynuropHas pabora
aHanmu3a M 0OpabOTKH | 0CHOBHBIE ECTECTBEHHOHAYUHBIE 3AKOHbI

HOJTYHCHHBIX PESYILTATOB | ny oGCyskaeHUH TIONTYYEHHbBIX

pe3yNbTaToB

AynuropHas padora
[IK-7 TOTOBHOCTBIO MPEACTABISTH Y pHai p ’

HABBIKAMHU y4acTHsl B KOJUIOKBHYM,
MHOTOCTOPOHHEN HayyHoji | NOTYYICHHBIC B HCCICOBAHIX JIENIOBast Urpa,
6eceae’ HCTIONIB3YS B PE3YIbTAThl B BUAC OTUCTOB U HAYYHBIX ITOKJIabI

YCTHOU peun Iy OIUKaIui (CTEHIOBBIX TOKIIAIOB,

creun(puIecKyro pedepaToB u cTaTell B EpHOAUYECKOI
XUMHHCCKYTO HAyYHOU MeyaTH)
TEPMUHOJIOTHIO

4.3. PedTHHI-ILUIAH JUCHUILINHbBI
PelTHHr—TU1aH TUCIUTUTMHBI PEICTABIICH B IPUIOKEHHUH 2.

IlepeyeHb 3K3aMeHALIMOHHBIX BOMPOCOB K YK3aMeHy M0 XMMUHM HEMeTaJI0B JJIsl CTyAeHTOB 1 Kypca
(1 cemecTtp)

XHUMHYECKHE CBOWCTBA KOHKPETHOTO OJJIEMEHTA WJIM TPYIIbI JJIEMEHTa TNpeijiaraercs oO0CyXIaTh IO
eNHOMY ITUTaHy.

1.IlonoxkxeHne B TEPHOAMYECKONW CHCTEME, PACIPOCTPAHEHHOCTh W (OPMBI HAXOXKICHHS B TPHUPOJIE.
Crenuguka 3j1eMeHTa U €ro COSAMHCHUH.

2.21eKTpOHHAas 000J10uKa aToMa, MOTEHIHAIIBI
ANIEKTPOOTPULIATENILHOCTh, XapaKTEPHBIEC CTETIEHN OKHCIICHHS.
3. Tlpocthie BemiecTBa: (OPMBI CYIIECTBOBaHHMS M (DU3MUECKHUE CBOMCTBA, XapakTep M SHEPrusl CBS3H,
(hazoBbIe MpeBpalleHuUs, pEaKIIMOHHAS CIIOCOOHOCTb.

4. BgzaiiMmoneWcTBHE C DIIEMEHTAMH, PACCMOTPEHHBIMU paHee: YCIOBUA MPOTEKaHMUS peakuil, Hux
TEPMOJMHAMHYCCKIEC ¥ KHUHETHYCCKHUE XapaKTepUCTHKU. IIpOayKThl. OJIEKTpOHHOE CTpPOCHHE U
MPOCTPAHCTBEHHAS CTPYKTypa TIOMyYaeMbIX COCIWHEHWUN, HMX KHCIOTHO-OCHOBHBIE W OKHCIUTEIHHO-
BOCCTaHOBUTEILHBIC CBOMCTBA, PEAKIIMOHHASI CIOCOOHOCTb.

5. B3aumopeiicTBUE MPOCTHIX BELIECTB M COCAMHEHHHA C BOJOH M UX COCTOSHHME B BOJHBIX PacTBOpaXx.
XapakTepHbIe KUCIIOTHO-OCHOBHBIE W OKUCIUTEIIBHO-BOCCTAHOBUTEIHLHBIC MPEBPAIICHHS B PACTBOPAX.

6. KoMriekcHBIE coeJUHEHNS.

HMOHMU3aIu, CpoaCTBO K 3JICKTPOHY,

1. Bogopon B mpupose. M3otonsl Bomopoaa. BameHTHBIE BO3MOKHOCTH aTOMa M XapaKTEpHbBIE CTETIEHU
okucinenuss. Monekyna Hp. Ilomydyenne Bomopona. Pdusmueckue M XUMHYECKHE CBOMCTBA IIPOCTOrO
BellecTBa. PacTBOpeHHME BOIOpOAa B METAUIaX. ATOMApHBIA BOJOPOJ, €r0 IMOJYYEHUE M PEAKIMOHHAs
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croco6HocTh. KoBameHtHsle coemuuenuss Bomopoxa. Momsr HY m H', mx B3amMopeiicTBue € BOJIOM.
BonmopoaHas CBs3b, IPUIHHBI €€ 00pa30BaHMUs, CIIOCOO OMUCAHUS.

2. Ilonmoxxenue B mepuoauueckoil cucreme. Kucnopox B mpupone. M3oromsl kucimopona. BanenTtHsle
BO3MOYKHOCTH aTOMa M XapakTepHble cTeneHu okucieHus. Monekyna O. Ilapamarnetusm kuciopoja.
Ilomyuenne kucnmopoma. @Pu3ndeckne W XWMHUYECKHE CBOWCTBA IPOCTOTO BEIIECTBA. AJUTOTPOIHUS
Kuciopozaa, o30H. O30H B atMocdepe.

3. B3aumogeiicTBue Kuciaopoaa ¢ BOAOpPOAOM. MeXaHu3M peakluu BoAopoAa ¢ kuciopogoM. CoennHeHus
KHCIIOPOJa C BOJOPOAOM, THAPOKCHI, BOJA, MEPOKCHI BOAOpoAa. Tepmmueckoe W (HOTOXHUMHUIECKOE
pasnoxenne Boasl. [lomydeHme u cBoiicTBa mepokcuaa Bomopoma. H202 kak OKHCIUTENh H Kak
BOCCTaHOBUTENb. [[puMeHeHre nepokcuia BOIOpoaa.

4. CocrosiHHsI KUCIIOpOJa B ero coequHeHusx. Okcuapl u ux kiaccudukanms. [lepokcuabl u mepokcuaHas
rpynmuposka. Morsr 0%, 0%, Oz, Os.. CynepoKcHIbl, 030HHIBI, UX B3aUMOJIEHCTBHE C BOJIOM.

5. O0mias xapakTeprCTHKA MOATPYIIIBI rajJoreHoB. CTpoeHHe IIEKTPOHHBIX 000JI0UEK aTOMOB, TOTCHIIUAIBI
MOHM3ALIUH, CPOACTBO K 3JIEKTPOHY, INEKTPOOTPULIATENIEHOCTH aTOMOB U XapaKTEepPHbBIE CTETIEHH OKUCIIECHUS.
IIpocThie BemecTBa, XapakTepruCcTHKHE Mosteky 1 Hals.

6. CoequHEeHHS C BOIOPOJIOM. DHEPreTHUECKNE XapaKTePUCTUKH, XapaKTep CBS3H H AJIEKTPOHHOE CTPOCHUE
monekya HHal. Meroasr monyuenus u (Qusndeckwe CBOMCTBA TajJOr€HOBOAOPOAOB. KHCIOTHBIE H
OKHCIIUTENBHO-BOCCTAHOBUTENFHBIE CBONCTBA, PEAKIIMOHHAs CIIOCOOHOCTh. | 'anoreHugHBIE WMOHBI M WX
COCTOSTHHE B BOJHBIX PacTBOpax. [ aoreHuIbI MEeTaIoB.

7. Okcunael U OKCOKHCTOTHL. OO0Imas XapakTepUCTHKa OKCHUIOB: CTPOCHHE MOJICKYJ, XapaKTep W DHEPTHs
cBsi3u. TepMoAMHAMUUECKHE XapaKTEPUCTHKH 0Opa3oBaHus. [lonydeHne 1 XUMUYECKUE CBOWCTBA OKCUIOB.
VYcroitunBocTh okcuAoB. OcoOeHHOCTH coenuHeHn (QTopa W Hoja ¢ KHUCIOpOomoM. Peakimu OKCHIOB C
BO/I0M. OKCOKHCIOTBHI TaJOr€HOB: CTPOEHHE MOJIEKYJ, XUMHYECKHE CBOWCTBA, METOJbl IMOJIYYECHHUS.
TepmoanHaMuueckas HEYCTOHYMBOCTH OOJBIIMHCTBA OKCOKHUCIOT. OcOOEHHOCTH XJIOpHOW M HOJHOHU
KHCIIOT.

8. CoenuHeHUs ranoreHoB npyr ¢ ApyroM. HHrtepramoreHunpl. PopMbl CYIIECTBOBAHHUS MU CTPOCHHE
MoOJIeKyJ1. TpeXueHTpOBbIe AIEKTPOHHO-U30BITOUHBIEC CBSI3U B MOJIEKYJIaX WHTEPraJloTeHH0B. XUMHUYECKUE
CBOIICTBa U METO/IbI MOJIy4UeHUs. B3anumoielicTBre ¢ BOJOM.

9. OKHUCIUTENbHO-BOCCTAHOBUTENFHBIE PEAKIUH TallOTeHOB M WX COEJAMHEHWI B BOJHBIX pacTBOpax.
B3aumogeiicTBre TPOCTHIX BEIIECTB C BOJOW, KUCIBIMH W IIEJIOYHBIMU pacTBopamu. OKHCIUTEIHHO-
BOCCTAaHOBUTEJILHBIE CBOMCTBA COSIMHEHH.

10. OOmas xapaKTepuUCTHKa MOATPYIIIH XadbKOreHOB. CTpOeHHE 3JEKTPOHHBIX O0OJOYEK aTOMOB,
MOTEHIIMAIBl MOHU3AIUH, CPOJICTBO K OJIIEKTPOHY. BaneHTHBIE BO3MOXHOCTH aTOMOB M XapaKTEepHbBIE
cTernieHn okuciieHus. [IpocTrie BelecTBa, eMoYeyHbIE CTPYKTYPhI, XapaKTePUCTUKH MOJIEKYJT Xo.

11. CoenuHeHust ¢ BOJIOPOIOM. DHEPreTHYECKHE XapaKTEPUCTHKHU, XapaKTep CBS3M M CTPOCHHE MOJIEKYII
H>X. Cynbdanbl. MeToapl MONy4YeHHUS W OCHOBHBIE XHMHYECKHE CBOMCTBAa XaJbKOT€HOBOJOPOJIOB.
XanpbKOTeHUIHbIE NOHBI M UX COCTOSHUE B BOJHBIX PacTBOPax. XajJbKOTE€HUIbI METANJIOB.

12. Okcuapl U OKCOKUCIOTHI. OOmas XapakTepHCTHKA OKCHIOB: CTPOCHHE MOJIEKYJ, XapaKTep CBS3H,
sHepreTuka. [lomydyenne m xumumdeckue csoicTBa OkcuAoB XOz m XOs. Kucmoter HoXOz m Ha2XOs:
CTPOEHHUE MOJIEKYJ, XUMHUYECKHE CBOHCTBA, METOABI Moiy4eHus. OcOOEHHOCTH CENICHOBOW M TEJUTypOBOM
KACIHOT. OKCOKHCIIOTHI CEphl: MPUYUHBI WX MHOT000pasus, KiaccHu(HKaius, CTPOCHHE W XHUMHUYECKHE
CBOMCTBA.

13. Tamorenuapl. DOpMBI CYIIECTBOBAaHHS W CTPOEHHE MOJEKYNI. MeToapl TOJMYYeHHS M XUMHUYECKUE
CBOMCTBA. YHHKaJIbHAS HHEPTHOCTh SFg. B3aMMOICHCTBUE TaJIOTeHUI0B ¢ BOI0M. OKCOranioreHu/Ibl.

14. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIC PEaKUK XaJbKOT€HOB M MX COEJAMHEHHWH B BOAHBIX PacTBOpax.
BsaumMoneiicTBue MPOCTBIX BELIECTB C BOJOW, KUCIABIMH W IIEJIOYHBIMH pacTBopamu. OKHCIMTENBHO-
BOCCTAaHOBHTEJILHBIE CBOMCTBA COSIMHEHHH.

15. OOmiast xapakTepucTUKa MOArpymibl a3ota. CTpOSHHE BJIEKTPOHHBIX 000J0YEK aTOMOB, MOTEHIIMANIBI
MOHU3AIMH, CPOJICTBO K 3neKkTpoHy. IlpocTrie BemecTsa, amnorponus. OcobeHHocTH a30Ta. OCOOEHHOCTH
dochopa. MeToabl nony4eHus, CBOMCTRA.

16. CoenuHEHHS ¢ BOJOPOJOM. XapakTep CBsI3U, DHEPIETHUICCKUE XAPAKTCPUCTHKH M CTPOCHHE MOJIEKYIT
XHs. Conu ammonust u Gpochonunsi. AMMuakaTel. AMuabl, tMuAbl, HUTpUAbl. @ocduasl. Coequnenust XoHa,
UX CTpOEHHE U cBOicTBa. [ MaApOKCHIaMHUH. A30THCTOBOIOPOIHAS KHUCIOTA U a3UIbl.

17. OG11ast XxapakTepuCTUKa, (POPMBI U CTPOSHUE MOJIEKYII. ['ajoreHu b a3oTa.

18. Okcuapl 1 OKCOKMCIOTH a3oTa. OO0ImIas XxapakTepucTHKa OKCUA0B. DOpPMBI CYIIECTBOBAHHSA, CTPOSHUE U
SHEPreTHKa MOJEKYJI. MeToapl MOMy4YeHUs OKCHIOB a30Ta. OKCOKHCIOTBHI a30Ta — a30THOBATHCTAs,
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a30TUCTass U a30THAs KUCJIOTHI, UX CTPOCHME, CBOWCTBA M METOABI IOIYYEHWs, HUTPUTBI U HUTPATHI.
Tepmuueckoe pa3inokeHHe HUTPaToB. BoccTaHOBIEHNE HUTPATHOIO HOHA B PAa3JIMUHBIX Cpelax.

19. Okcuapl hocdopa u apyrux smemeHToB rpymmbl: X406 1 X4010, UX TOTyYEHUs], CTPOCHUE U CBOICTBA.
Oco6ennoctu B3anmoaeicTsust PsOs u P4O1o ¢ Bomoit. Oxcokucnotsl pocdopa u ero ananoros. CTpoeHue u
cBoiicTBa KHCIOT ocdopa.

20. Tpu- n menraramoreHunbl ¢Gochopa W ero aHaIOroB. MeTonbl MOJTYYSHHS W XMMHUYECKHE CBOMCTBA.
BsaumoneiicTBue ranoreHuA0B ¢ okcuaamMu. OKCOrajgoreHu b,

21. Cynsdunst. Dopmer u ctpoerne Molekyl. [lomydenns n xumudeckue cBoiicTBa. THOKHCIOTHL

22. OOmas XapakTepHUCTHKA DIIEMEHTOB IOATPYNIBI MBIIIbsIKa CKIOHHOCTh 3JEMEHTOB MOATPYIIITEI
MBIIIbSIKA K 00pa30BaHUIO XMMHYECKOW CBs3M C cepoil llpuponHbie coequHEHUs, CIOCOOBI MOTYYEHHSI.
Ousnueckre 1 XMMUYECKUE CBOMCTBA MBILIbSIKA, CYpbMBl M BHUCMYyTa BalleHTHBIE COCTOSIHHMSI MBILIbsIKa
CYPbMBI, BUCMYTA.

23. Baxueiimune coequnenus Muitbsika (111) u (V), uX OKCHIBI, MBIIIBSIKOBAs U MBIIIBSIKOBUCTAS KHCIOTHI,
apcenara u apceHUTbl. Cynb¢uasl u Troconu Mbimbsika (1) u (V). [possrenne amdoTepHBIX CBOWCTB
COEIMHEHMSMHU Mbllbsika CpaBHEHHE OKHUCINTENbHO-BOCCTAHOBUTENIBHBIX M KUCIOTHO-OCHOBHBIX CBOWCTB
coemunennit meimbska (V) u (11).

24. Coemunenus cypbmbl okcuabl (V) u (lll), cyppMmsiHas W CypbMsSHHUCTasi KUCIOTH. AHTHMOHATBI H
aHTUMOHUTHI. COMOCTaBIEHUE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX U KHCIOTHO-OCHOBHBIX CBOMCTB CypbMBbI
(V) u (11).

25. Coenunenus Bucmyta (I11) — okcun u ruapokcun, okcoconu, cynbdun. Coenunenus pucmyta (V) —
BUCMYTAThI, UX TTOJyUYCHHE U CBOMCTBA CHIBHEHIIINX OKUCIIUTEIEH.

26. OO6mas xapakTepucTHKa Tpynmbl yraepoaa. OcoOEHHOCTH CTPOSHHUS SJIEKTPOHHBIX 00O0JIOYEK aTOMOB,
MOTCHIMANBl MOHHM3aLUKM, CPOJACTBO K AJEKTpoHy. IIpocThie BemiecTBa, ammorponus. Aimas, rpadur,
kapOuHbl, Qymiepensl. CoequHeHMs rpaduTa.

27. MertaHn u yraeBogoposl. KapOuas! metamuioB. Cepoyriiepos u Apyrue COSANHEHUS C CEPOH.

28. Oxkcuapl yriiepoja, SHEpreTHKa, CTPOSHHE MOJIEKYN U cBoicTBa. OKCOKUCIOTH yriepona. KapOoHaTsr.
["ajoreHubl U OKCOTAIOTEHUIBI YTIIepoa.

29. CoeauHeHMsl ¢ a30TOM: LIMAH, NWIMAH, CHHUJIbHAs KWcIoTa. [[naHoBas M W30LMAHOBAas KHCIIOTHL
TuonnaHoBas KHCIIOTA.

30. CoequHEHUsI JIEMEHTOB MOJATPYIIBI KPEMHHUS C BOJOPOJOM. XapakTep CBSI3U, SHEPreTUKa U CTPOCHHUE
monekyn XHis. Mertoapl monyueHuss M XuMH4Yeckue cBoicTBa. Cunumunel. KpemHmiiopranmdeckue
COCIIMHEHHUSL.

31. Oxkcunel u THIpOKcompom3BoaHble. OOmas xapaktepuctuka okcuaoB XO u XO,. Ksapm u ero
moaudukanuu. Msmenenne coictB okcnaoB XO u XO- B psaay Si - Pb.

32. KpeMHuEBBIE KHCIOTHI M CHITMKATBl. OKCO- ¥ THAPOKCOMOHBI aHAJIOTOB KPEMHHS.

33. TI'anorenuapl. OOmas xapakrepucThka, ¢GopMmMa W CTpoeHHE MOJeKyl. Ju- W TeTparaJoreHuiIbl, UX
YCTOMYHUBOCTH, METOIBI MOTYUICHHUS M XUMUYECKHUE CBOMCTBA. B3anmoelicTBre ¢ Bogoi. OKCOramoreHuIbI.
34. KommnekcHble coenuHenus. ['ekcadropkpeMHueBass Kuciora. MoJeKyIsipHble KOMIUIEKCHI (aTyKThI)
teTpadTopraa KpeMHuUs. [ aJoreHOKOMIUIEKCHl KPEMHHUSI M €T0 aHaJIOTOB.

35. OKHCIUTENHHO-BOCCTAHOBUTENFHBIE PEAaKIMH B pacTBopax. B3amMoneiicTBHE MPOCTBIX BEMIECTB C
BooH. OKHUCINTEIHFHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COEIUHEHUIL.

36. O0mas xapakTepucTuka noarpymnmnsl 6opa. CTpoeHue 3JIeKTPOHHBIX O00OJI0OYEK aTOMOB, MOTEHIIHAIBI
MOHU3AIMH, CPOACTBO K eKTpoHy. [Ipocteie Bemecta. [loaydyenue 6opa, ero puznueckue 1 XMMUYECKUE
cBoiicTBa. Mcnons3oBanue 6opa B si7IepHON TEXHUKE.

37. Coenunenus 0opa ¢ METAIaMU M HEMeTaJlllaMu, KapOuz 6opa — KOHKypeHT anMasa. Hutpua 6opa.

38. Coeagunenust ¢ BojgoponoM. bopan u aubopaH. DPOpMBI M CTPOEHHE MOJEKYJ. TPEXLEHTPOBHIC
3IEKTPOHHO-Ie(DUITUTHBIE CBSI3U B MOJIEKyJ1ax 0opaHoB. bopa3oin — ananor 6eH30:1a.

39. Tlamorennapl. O0mas xapakTepUCTHKA, (OPMBI CYIIECTBOBAHUS M CTPOCHHE MOJIEKyJ. JmMmepuzarius
TpurajgoreHnaoB. MoHoranoreHuapl. MeTobl MOoJTydeHHs TaIOTeHUIOB, XapakTepHble cBoicTBa. [ maponu3
ranoreHn/ioB. Heopranndeckne nojuMepbl Ha OCHOBE coeimHeHui Oopa. TerpadropobopHas kucioTa, ee
COJIH.

40. Kucnopoansie coenunenusi 6opa. Oxcupg 6opa (l11). Bopusie kucnotsl, ux conu. I[lomyuenue, ctpoenne
Oypsl, ee runponus. [lepepaborka Oypel B O0pHYIO KUCIIOTY.

Hepeqe}lb IK3aMECHAIIMUOHHBIX BOIIPOCOB 110 XMMHWHU ME€TAJJI0B (2 CeMeCTp)
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1.06mas xapakTepuCcTHKa METaUIOB, METAJUTMYECKas CBS3hb, CBOHCTBA METAJJIOB, X MpuMeHeHne. O0mue
METO/bI MONydeHHs MeTaiuioB. [lomyuenne, ¢pusndeckue 1 XMMUYECKHE CBOicTBa MeTawioB. [lomydeHne
METaJIJIOB BBICOKOH CTENEHW YHCTOTHI. XMMHUYECKas U JIEKTPOXUMHUYECKass KOPPO3Usl METaIoB. MeToabl
3alIUTHl METAJUIOB OT KOPPO3UH.

2. OOmrast XxapaKTepUCTHKA 3JIEMEHTOB MOJTPYIIIEI MIEIOYHBIX METaLIoB. VX monmydyenwue, (pusmdeckue u
xuMudeckue cBoiictBa. CoeAMHEHMs IIETOYHBIX METa/UIOB: OKCHIBI, IEPOKCUABI, HaANEPOKCHIBI,
030HUBL. VX monydeHue, CBOWCTBa, MpUMeHEeHUe. [ MApOOKCHABI METOYHBIX METAIOB, MPOMBIIUICHHOE U
nabopaTopHOE TOJyyeHHEe, NPUMEHEHHEe M CBOHCTBAa. CONM IIENOYHBIX METAJUIOB U UX 3HAUCHHE B
HapOJHOM XO3SIMCTBE.

3. O0mias xapakTepHCTHKA SIEMEHTOB MOArpymnibl 6epuiutus. [lomydenue u cBolcTBa OepHILTHS M MATHUS.
Coenunenus Oepuius u Maraus. [loyuenne, cBoiicTBa U pUMEHEHHE.

4. O6mas xapakTepUCTHKA SJIEMEHTOB TOATPYIIIHI MIET0OYHO3EMENbHBIX METAIIOB.

Hx nmonydenue, puzndyeckue U Xumuueckue cBoiictBa. CoeIMHEHUST KaNbLUS: OKCUA, THAPOOKCHU]I, COJH.
[lpumeHeHnue coequHEHMs Kajblus, UX posb B mpupoae. Coequnenust ctponuus u Oapus. [lomyyenue,
CBOWCTBA U NIpUMeHeHHe. JKeCTKOCTh BOBI U METObI €€ YCTPaHCHHUS.

5. O0mas xapakTepucTUKa 3JIEMEHTOB MOATpYyNIbl antoMunud. [lomydeHune, ¢pu3nueckue U XMMHUYECKUE
CBOIICTBA aMIOMUHUS, IPUMEHEHHE.

6. OOmras xapakTeprCTHKa 3JIEMEHTOB MOATPYIHI Tayums. [lomydeHne, cBOHCTBa U MPUMEHEHHE TaJlTus,
WHIUS, TAJUIHA.

7. OOmiasi XapakTEepUCTHKa 3JEMEHTOB IOATPYIMIBl THTaHA, IOJNyYeHHWE, CBOWCTBA W TNPHUMEHEHHE.
Coenunenust turana, uupkonust u radpuus (I11,1V). Mx nonydenue m cBoiictBa, nmpuMmenenue. Dopmel
CyILIECTBOBAHMSI MOHOB TUTaHA B BOJHBIX pAacTBOpax B KUCIOW, HEUTpalIbHOW M IIEIOYHOM cpenax.
IlepexucHble coenMHEHHS TUTaHA.

8. O6mas xapakTepucTruka moarpymmnsl repmanus. [lomydenue repmanus. OnoBa, cBunia. Mx cBoiicTea u
npumerenue. CoeqMHEHUs] TepPMaHUsl, OJ0Ba, CBHUHLA: OKCHIbI, THIPOKCHIBI, TAJOTCHUIBI, CYIb(QUIBL,
troconu. [TomydyeHue, CBOMCTBA U NPUMEHEHHUE.

9. O01as XxapakTepUCTUKA JICMEHTOB TIOATPYIIbI BaHaaus. [loyueHue HLOOUS U TaHTala, UX CBOMCTBA U
npumenenue. Coenunenus: Banaaus (1) u (Ill), ux monydenme m cpoiictBa. [lomyueHnue u cBoiicTBa
coenuuenuit BaHaaws (1V), @opmel cymectBoBanus noHOB BaHaus (IV) B BOOHBIX pacTBOpax B pasHBIX
cpenax.

10. Coenunenus Banaaus (Y), UxX moiydeHue, cBoiictBa. GopMBbl CyIIecTBOBaHHWA MOHOB BaHaaus (Y) B
BOJIHBIX PacTBOpax.

11. OOmas xapakTepucTHKa 3JIEMEHTOB MOArpymnnsl xpoma. IlomyueHue u cBoiicTBa Xpoma, MOJIUOeHa,
Bonb(pama. [Ipocteie u komIieKkcHBIe coequaeHus xpoma (1), ux momyyeHne u cBolcTBa.

12.Coeaunenus xpoma (111) mpoctsie u koMmIuiekcHbIe. [loryueHne u cBoiicTBa, IPUMEHEHHE.

13. Coenunenne xpoma (VI1), ux noiaydeHue, CBOWCTBA U NPUMEHEHHE: XpPOMAaThl U OMXPOMAThI, OKCUI U
nepekucHele coeauHeHus. CoelWHEHWsT MOJIMOJIeHa HW BoOJb(pama: OKCHIBI, THIPOOKCHIBI, COJIH,
cyabdusl, Bonb(pamoBsie OpoH3bL. [IpriMeHeHre 1 CBOWCTBA.

14. OOmas xapakTepUCTHKa 3JEMEHTOB MOJIPYIIBl MapraHua, HOJy4YeHHE M CBOMCTBAa Maprasua,
texuenus u peanst. Coequnenus mapranna (l1), momydenue u cBoiicTna.

15. Coenunenns maprania (I, 1V), nonyuenue u cBoiicTsa.

16. Coenunenuss mapranna (VI), momyuenue u cBoiictBa. Coennnenus mapranma (VIIl), momydenue u
CBOMCTBA.

17. OOGmas xapakTepuUCTHUKA 3JIEMEHTOB MOATPYIIBI XKejle3a, WX IOMydeHHe, CBOWCTBA W IPUMEHECHHE.
Oxkcupl U THAPOOKCHIBI Kene3a, kodanbra 1 Hukens (11, 111), ux momrydenue u cBoiicTpa.

18. TIpocThie U koMIuIeKcHbIe coequaenus xenesa (11,111).

19. Coenunenns xenesa (V1) u (VIII), moxydenne u croiicTsa.

20. IIpocTsie 1 KOMITIEKCHBIE coennHeHns kKobanbTa u HuKens (1), VIx monydenune, cTpoeHrne M CBOHCTBA.
Coenunenus kobanbTa U HUKend (111), moyuenue, cBoiicTBa U PUMEHEHHE.

21. OOmmas xapakTepUCTHKA TUIATHHOBBIX METAIJIOB, MX MOTyYeHHE U CBOWCTBA, IPUMEHEHHE.

22. OOmias xapakTepUCTHKa SJIEMEHTOB TOATpYNIbl Menu. [lomydenune menu, cepedpa m 30i10Ta. UX
CBOWCTBA U IPUMEHEHHE.

23. TIpocteie u xomiuiekcHbIe coeauaenus meau (1,11), momydenue, cBOHCTBa U TPUMEHEHHE.

24. Tpocteie u koMIutekcHbIe coequaenus cepedpa (I u I11). [Tomyuenne, cBoiicTBa 1 IpUMEHEHUE.

25. Ilpocteie n komIutekcHble coequHerns 3o010Ta (1,111), momydenue, cBoiicTBa 1 MpUMEHEHHE.
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26. OOmas xapakTepUCTHUKA DJIEMEHTOB IMOATPYIIBI MUHKA. VX MOdydeHue, CBOHCTBA M INPUMEHEHUE.
IIpocThle M KOMILJIEKCHbIE COEIMHEHMs LuHKa M Kaamud. llomydeHue, CBOMCTBa U IpPUMEHEHHE.
Coenunenus pryts (1) u (11), ux momydeHue, CBOMCTBA.

27. O0masi XxapakTepHCTUKA >JIEMEHTOB CeMEWCTBa JlaHTaHOUAOB. llomyueHune U CBOWCTBa, MPHUMEHEHHE.
CoenuHeHuUs TaHTaHOUAOB, UX cBoWcTBa. [lodydenue u npuMeHeHune

27. O0mmas xapakTeprCTHKa JIIEMEHTOB ceMeiicTBa akThHOU0B. [lomydenne u cBoicTBa, MpUMEHEHHE.

28. Teopusi CTpoeHHUs KOMIUIEKCHBIX coeanHeHui BepHepa. THNBI KOMIUIEKCHBIX COCAMHEHHH H HX
HOMEHKaTypa. JIBOHHbBIE COJIM, aMMHAKaThbl, ALMIOKOMIUIEKCHI, aKBACOCIWHEHUS, KapOOHWIIBI, XEJaThl,
Kiactepbl. X mpuMeHeHue.

29. OcoOEHHOCTH CTPOCHUSI KOMILUICKCHBIX COSTMHEHHH (- 3IeMEHTOB: MHOTOSIICPHbIC, KADOOHUIIBHBIC U
XeJlaTHbIe KOMIUIEKCHBIE COeIMHEeHNUs. VX mpruMeHeHuHe.

30. M3omepusi KOMIUIEKCHBIX COCIMHEHUI: TUAPATHAS, MOHU3ALMOHHAsI, KOOPANHALIMOHHAS, ONTHYECKas,
Hc- U TpaHc-u3oMepus. P PEeKThl TPaHC-BIUSIHUS.

31. CtpoeHre KOMIUIEKCHBIX COCTUHEHUH MO0 METOY BaJCHTHBIX CBSI3EH.

32. CtpoeHne KOMILIEKCHBIX COEAMHEHHUH ¢ MO3ULIMN TeOpUr KpUcTamandeckoro noist. Ee mpenmymectsa
Y HEJJOCTATKH.

33. CrpoeHHEe KOMIUIEKCHBIX COEIMHEHUH ¢ MO3UIMI METOJ]a MOJIEKYJSIpHBIX opouTanel. [Ipenmymiectsa
U HejocTatku Teopun meroga MO.

CTpyKTypa 3K3aMeHANMOHHBIX OMJIEeTOB
OK3aMeHAllMOHHBIH Ouiner B 00OMX ceMecTpax cojaepkuT 3 Bompoca. [lepBeiii  Bompoc-
TEOPETUYECKUH: OTpaXkaeT 3HAHUS CTYAEHTa [0 CTPOCHUIO AaTOMOB 3JEMEHTOB, HM3MCHEHHE CBOMCTB
QJICMCHTOB B IMOATrpynIie, pacupoCTpaHCHHOCTL B IMPUPOAC, METOABI MOJYUYCHHA IMPOCTOIO BEIIECTBA, €TI0
AIJIOTPOTHBIE MOAM(UKAINH, PUINUSCKIE U XUMHUYECKHE CBOHCTBA TIPOCTHIX BEIIECTB.

Bropoil Bompoc- Takxe Teoperndeckuil. OH OTpa)kaeT 3HAHUS CTYACHTAa MO Ba)KHEUIIUM COCAUHEHUSIM
3JIEMEHTOB: OKCHJIaM, THJPOKCHAAM, COJISIM U Jp.. pacCMaTpHUBaeT CTPOEHHE BaKHEHIINX COCIUHEHUH, UX
MOJy4Y€HHE B MPOMBIIUIEHHOCTH U 1abOpaTopuu, IpUMEHEHHE.

Tperuii BOIIPOC UMEET MPAKTHYECKOE HANpPaBICHHUE, BKIIFOYAIOIICEe HANMCAHUE MATH Pa3jIMUHBIX YpaBHEHUH
PEaKIuy THIPOJIN3a WM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX B3auMOACHCTBUM. [Ipy 3TOM CTYJIEHT JOKEeH
MPaBUJIBHO HAIMUCAThH MPOAYKTHI PEAKIIUH, & IS OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX MPOIECCOB YPABHEHUS
peakiuil TOJKHBI OBITh YpaBHEHBI AJICKTPOHHO-UOHHBIM MeTojioM. B Omierax 2 cemectpa 1/3 OuieToB B
TPEThEM BOIPOCE COJCPIKUT PACCMOTPEHHE CTPOCHHS KOMILICKCHBIX COCJIMHEHUM METaIOB 10 METOaM
BC u TKII, npeanonaraeT pacdeT 3HEPTUU CTAOMIIN3AIMN 1 MATHUTHOTO MOMEHTa B MarHUTOHAaX Oopa.

Kputepun ounenku 3kx3amena (B 6a/uiax):

- 25-30 6a1710B BBICTABIISACTCS CTYACHTY, €CJIM CTYACHT Jall II0JIHbIE, pa3BEePHYTHIE OTBETHI HA BCE
TEOPETUIECKHE BONPOCH OHIIeTa, MPOJASMOHCTPUPOBAI 3HAHNE PYHKIIMOHATBHBIX BO3MOXKHOCTEH,
TEPMUHOJIOTUHN, OCHOBHBIX 3JIEMEHTOB, YMEHUE MMPUMEHSTH TEOPETHUECKIE 3HAHNS NIPH BBHITIOJTHEHUH
npakTuieckux 3aganuil. CTyneHt 0e3 3aTpyIHEeHUH OTBETUII Ha BCE JOIOIHUTEIIbHbIE BOIPOCH.
[MpakTrdeckas yacTb pabOTHI BHITIOIHEHA MTOJTHOCTHIO 0€3 HETOYHOCTEH B OIIHOOK;

17-24 6annoB BbICTABISAETCS CTYEHTY, €CIIH CTYIEHT PACKPBLT B OCHOBHOM TEOPETHUECKHE BOTIPOCHI,
OJTHAKO JOMYIIECHBl HETOYHOCTH B ONIPECIICHUN OCHOBHBIX MOHATH. [Ipy 0TBeTEe Ha 1OMOIHUTEIbHbIE
BOIPOCHI AOMYLIECHB HEOOIbIINE HETOUHOCTH. [Ipy BBIONIHEHNH NPAKTUYECKOW YaCTH PaOOTHI TOMYIICHBI
HECYIIIeCTBEHHBIE ONTNOKY;

- 10-16 6anoB BBICTABIACTCS CTYACHTY, €CJIHM IPU OTBETE Ha TEOPETUUECKUE BOIPOCHI CTYACHTOM
JOITYLIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJIKOBAHWM OCHOBHBIX MOHATHH. JIoruka u monHoTta
OTBETA CTPAJAI0T 3aMETHBIMHU U3bHAMH. 3aMETHBI TIPOOEITbl B 3HAHUH OCHOBHBIX METO/IOB. TeopeTudeckue
BOTIPOCHI B IIEJIOM HU3JI0’KEHBI JOCTATOYHO, HO C MPOIyCKaMu MaTepuana. MiMeroTcs mpuHInIHATbHbIE
OomKOKHY B JIOTHKE [TOCTPOCHUS OTBeTa Ha BOMpoc. CTyIEeHT HE Pl 3a/1a4y Wi NIPU PeLICHUH JOMYIIECHBI
rpyObIe OLTHOKH;

- 1-10 GaiyoB BBICTABIISETCS CTY/IEHTY, €CITH OTBET Ha TEOPETUUYECKHE BOIIPOCH CBUAETEIHCTBYET O
HETMIOHMMAaHHUH U KpaiiHe HEeTI0JIHOM 3HAHWW OCHOBHBIX MOHATHI U MeToZ0B. OOHApYKUBAETCS OTCYTCTBHE
HaBBIKOB MPUMEHEHUS TEOPETUYECKUX 3HAHUI MIPH BHIIOJIHEHUH MPAKTUUECKUX 3aianuil. CTyJeHT HEe CMOT
OTBETHUThH HY HA OJIVH JIOTIOJTHUTENBHBIA BOITPOC.
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Onenkn u3 100-0a/TbHOM B YETHIpEX OALTFHYIO TIPOU3BOIUTCS CIICAYIONIAM 00pa3oMm:
- orimyHOo — oT 80 10 110 6ansoB (Bkiovas 10 moOMpPHUTENbHBIX 0aJIIOB);
- xopomio — ot 60 10 79 6amoB;
- YIOBJIETBOPUTENBHO — 0T 45 10 59 6amos;
- HEYJIOBJIETBOPUTENBHO — MeHee 45 6aios.

O0pasen 3K3aMeHANMOHHBIX OM1eTOB 1 M 2 ceMecTpOB

MUHOBPHAYKHU POCCHU
®I'BOY BO «BAIIKUPCKUM FOCYIAPCTBEHHbBINM YHUBEPCUTET»

DaKkyIbTeT XMUMHYECKHUI
Kadenpa dusndeckoii XUMUM ¥ XMMUYCCKOW IKOJIOTUU

DaKyIbTeT XMUMHYECKHUI

Kadbenpa ®Pusznueckoil XUMUHM U XUMUYECKON IKOJIOTHUU

SK3AMEHAILMOHHbBINA BUJIET Ne 1
10 I[I/ICI_[I/IHJ'II/IHC_HeOpFaHI/I‘IGCKaﬂ XUMHUSA 1 CEMECTP

Hamnpasnenue/Cnennansocts 04.05.01 @yHaamMeHTanpHas U NPUKIAAHAS XUMUS

[Tpoduns/IIporpamma/Crnenmanuzanus . DX, AX, BMC u ObOX

1. 1. OOGmas xapaKTepuCTHKa HOATPYIIIIBI CEPhI, CTPOSHUE IIEKTPOHHBIX 000JI0U€EK, TOTCHIIMAIBI
WOHM3AINH U CPOJCTBO K AekTpoHy. Cepa. [lomydenue, ctpoenne, GU3HYECKUE U XUMUICCKUE
CBOICTBA.

2. AMMHaK, TUAPOOKCH]I aMMOHHSI, COJTM aMMOHHUS U UX CBOHCTBA. AMMHAKaThl. AMHJIBI, UMUJIBI,
HUTPUJBI. MeTobl MOy4eHUsl, XUMUYECKHUE CBOMCTBA.

3. B 5 mpoOupox ¢ wogHOW BOAON AO0ABHIIM PACTBOPHI: THAPOKCHAA HATPHS, THAPOKCHIAMHHA,
JTUCYJIb(GUIa HATPUS , XJIopaTa Kajaus U noauaa kanus. Hamuimmre ypaBHEHUS MPOUCXOISIINX PEAKIIUN
1 io0epuTe K HUM K03 (PUIIMEHTH METOAOM TIOTYPEaAKITHIA.

YTBepxkaeHo Ha 3aceqannu kageaper  01.06.2018 , nmpotokon Ne 11 (mara)

asenytommii kapenpoit Mycrapun A.T.

(moamuce) (®.1.0.)

MHWHOBPHAYKHU POCCHUHN
®I'BOY BO «bAIIKUPCKHI TOCYJAPCTBEHHBI YHUBEPCUTET»

DaKkyJIbTeT XUMUYECKUU

Kadenpa dusndeckoit XUMUYM 1 XUMUYECKOHW IKOJIOTHH

DakynbTET XUMHUYECKHU

Kadbenpa ®Puszndeckoil XUMHUH U XUMHAYECKON IKOJIOTUU

DK3AMEHAILIMOHHDBIN BUJIET Ne 3
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no aqucuuruiniHe  Heopranndeckast Xumus 2 ceMecTp

Hamnpasnenue/Cnernuansaocts 04.05.01 dyHpaMeHTanbHas U IPUKIAIHAS XUMUS

[Tpoduns/IIporpamma/Cnenuanuzanust . DX, AX, BMC u ObOX

1. OOmas xapakTepUCTHKA 3JIEMEHTOB MOATPYHIBI MIETOYHO3EMEIbHBIX METaJIOB.
[Tomyuenue, pU3NIECKUE U XUMUYECKHE CBOMCTBA MIEITOYHO3EMEIbHBIX METAIIIIOB.

2. TIpocteie u KoMIUIeKCHBIE coequHenus 3o0Ta (111), monydyenue, cBoiicTBa.

3. CpaBHHTE CTpOEHHE KOMIUICKCHBIX HWOHOB TIeKcaakBamapranma (+2) wu
rexkcanmaHomapranua (-4) .YKaxuTe TMOJHYK 3JIEKTPOHHYIO KOHQUTYpalHio
[EHTpaabHOrO0 MoHA. M300pa3ute cTtpoeHue koMmiuiekcoB mo meronam BC u TKIIL.
Paccunraiite Benmumubl DCKII M MarHuTHBIX MOMEHTOB B MarHuToHax bopa.
OueHuTe yCTOMUYMBOCTh KOMIUIEKCOB M MX MarHUTHBIE CBOMCTBA.

YTBepxKIeHO Ha 3acelaHuu kadenps - 01.06.2018 , MIPOTOKOJ No 11

3aBenyromuii kageapoin 7 Mycradun A.T.

(moamucek) (®.1.0.)

AyaurtopHas padora

AynutopHas paboTa npeArnoaracT MpoBepKy TOTOBHOCTH CTY/ICHTA K CAMOCTOSITEIIbHOMY BBITIOJTHEHHIO
BcexX 1a00paToOpHBIX paboT (TPYNIIOBOM OMpoc), Hamuaue o(hOPMICHHOTO 3aaHus B paboueii TeTpaau K
KaXXJIOMY 3aHSATHIO MOJIYJISI.

I'pynnoBoii ompoc TpOBOAMTCS NPH HM3YYEHHMH HOBOW TEMBI C IMENbI0 BBISICHEHUS HamOoiee

CJIOKHBIX BOIIPOCOB, CTCIICHW ITOHUMAaHUS H3y‘iaeMOﬁ HH(bOpMaI.IHPI. PabGora CTYACHTA OLCHHUBACTCA 3a

KaXXbI MOJTYJIb.

JlaGopaTopHble padoThI

No HaumenoBanne nabopatopHbix padboT
n/m
Mopnyas1( cemecTpl)
1 Bonopoa, kucnopoj, nepokcu] BOJOPOia U UX CBOMCTBA.
2. l"amoreHs! U UX COSTUHEHUSI.
3. Cepa u e€ coeHEHUSI.
Monayas 2( cemectpl)
4 A3OT U €ro COe/IMHEHHS. .
5 Docdop 1 ero coeAMHEHHUS. .
6 CypbMa, BUCMYT U UX COETHMHEHUSI.
7 Yriuepoa, KpeMHHiA, 00p U UX COSTUHEHUS.
Monyasb 3(cemectp2)
8 [I{emouHble METAIBI M UX COSTUHEHUSI.
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9 [[lenoyHO3EeMETbHBIEC METAITBI, OCPUILTUI, MATHHUNA U UX COCIMHCHUS

10 | ATrOMHHHI U €10 COETUHEHUS.

11 | OnoBo, CBUHEI U MX COETHHEHHS.

12 | Turan, UMPKOHUI, TAQHUH U UX COCTUHEHHUSL.

13 Banaguii, HHOOMH, TAHTAJI . U KX COCIMHEHUS. .

14 | Xpom, MmouOaeH, BOMbGPAM H UX COCTUHEHU.
Moayas 4( cemectp 2)
15 | Mapranen u ero CoOeIMHCHHS.

16 | XKeme30, k0OaNBT, HUKEIb U UX COCIUHEHH.

17 | KoMmIuiekcHBIE COEIUHEHUS.

18 [Mens, cepedpo, 30J0TO M UX COSAMHCHHUS.

19 |[lwHK, KaAMUA, PTYTh.

20 [[DratuHOMUIBI M UX COEIUHEHUS

21 |la"HTaHOWMOBI U X COEIUHEHUS.

22 |AKTUHOUIBI YU UX COCIUHEHUS.

Kputepun ouenku (B 0aj1ax) ayniuTopHoii padotsl MoayJeii 1u 2 (1 cemecTp)

- 0 6ayI0B BBICTABIISIETCS CTYJCHTY, €CIIM CTYJCHT HE UMEET IpeACTaBIeHUA 00 00CyKaaeMoM BOIIpoce, He
3HAeT NMpaBui 0OpaLIeHNs C XUMHUYECKUMH PEaKTUBAMU U 000pyI0BaHUEM,

- 1 Gaut BeICTaBIISIETCS CTYACHTY, €CIIH CTYACHT UMeeT ()parMeHTapHbIE IPEACTABICHUS 00 00CyKIaeMOM
BOIIPOCE, IIPaBUJIaX TEXHUKU 0€30MIaCHOCTH U MPaBHJI pabOTHI ¢ 000pYIOBaHUEM,

- 2 Gajuia BBICTABISICTCS CTYIICHTY, €CIIU CTYJCHT UMEET HEIOIHbIE MIPEACTABICHHU 00 00CyKIaeMOM
BOIIPOCE, HE BCCTJIa I'OTOB K BBINIOJIHCHHIO MIPAKTUKYMaA.

- 3 Oayta BBICTABIIAETCA CTYACHTY, €CIIH CTYICHT UMeeT ChOPMHUPOBAHHBIE, HO COJIEpPKallUe CYIIECTBEHHbIE
MPOOEITBI MPEICTABICHUS 00 00CYK/IaeMOM BOIIPOCe, AOMYCKAET OMUOKH MPU paboTe ¢ XUMHYECKUMHU
peaxkTuBamy;

- 4 Gayuta BBICTABIISIETCS CTYJICHTY, €CITU CTYJIEHT UMeeT c(hOpMUpPOBAHHBIE, HO COJIEpIKAIIIE OTACIbHEIC
npoOenbl peacTaBiIeHus: 00 00CyK1aeMOM BOIPOce, HE yMeeT 00bICHUTH HEOOXOAMMOCTh NPaBUII TEXHUKU
0€30IacHOCTH B OTJICJIBHBIX CIIy4asix;

- 5 0aJUIOB BBICTABIISIETCS] CTYJICHTY, €CIIH CTYJCHT UMeeT c(hOPMHUPOBAHHBIE CHCTEMATHUECKHE
npezcTaBiIeHus 00 00CyKIaeMOM BOTIpOCE, YETKO 3HAET MPaBHiIa TEXHUKH O€30MAaCHOCTH MPH BBITIOIHEHUH
9KCIIEPUMEHTA U YMeeT paboTaTh C COBPEMEHHBIMHU IPHOOPaMHU.

Kputepun ouenku (B 0aj1ax) ayniuTopHoii padoTsl MoayJieii 3u 4 (2 cemecTp)

- 0 GayI0B BBICTABISAETCS CTY/AEHTY, €CIIM CTYJCHT HE UMEET NpeJicTaBlIeHus 00 00Cyk/1aeMOM BOIIpoOce, He
3HAeT MMpaBui 0OPALICHUS C XUMHUYECKUMH PEAKTUBAMU 1 000pyJOBaHUEM.

- 1 Gasu1 BeICTaBIISIETCS CTYACHTY, €CIIM CTYACHT UMEET HETlOJIHbIE MPEICTaBIeHUs 00 00CyK1aeMoM
BOIIPOCE, HE BCCT/JIa TOTOB K BBIIIOJIHCHHIO MIPAKTUKYMaA.

- 2 Oata BBICTABIIACTCS CTYACHTY, €CIIH CTYICHT HMeeT C(hOPMHUPOBAHHBIE, HO COJIEpKaIlUe CYIIeCTBEHHbIE
npoOebl peacTaBiIeHus: 00 00Cy)IaeMOM BOIPOCE, IOITyCKAET OMIMOKH IIPHU paboTe ¢ XUMHUUECKHUMU
peakTuBamu;

- 3 OayTa BBICTABIIACTCS CTYACHTY, €CIIH CTYJICHT HMEeT C(hOPMHUPOBAHHBIEC, HO COJICPIKAINE OTACIbHBIC
npoOenbl peacTaBiIeHus: 00 00Cyk1aeMOM BOIpoce, He yMeeT O0bICHUTH HEOOXOAMMOCTh NPaBHII TEXHUKU
0€30MacHOCTH B OT/ICJIBHBIX CITy4asix;

- 4 GaJUIOB BBICTABIISIETCS CTYJICHTY, €CITH CTYJICHT MMeeT c(hOPMHUPOBAHHBIE CHCTEMATHUECKHE
npeacTaBieHus 00 00CykIaeMOM BONIPOCE, HE HapyIIaeT MPaBMJI TEXHUKH O€30MaCHOCTH U TOTOB KO BCEM
3aHATHSIM MOJYJISL, , YeTKO 3HAET MpaBHiIa TEXHUKH O€30MaCHOCTHU MPH BHIITOJIHEHUH 3KCIIEPUMEHTA U YMEET
paboTaTh ¢ COBpeMEHHBIMH IPUOOPAMHL.

TecToBble 3axanns no Aucuunande «KHeopranndeckass XumMus»
Xumus HemeTa1oB Moayisl (1 cemectp)
Tema:«Bonopoa. Kucnopon. Ilepokcun Bogopona»
1.Be10upuTE COeAUHEHHUS BOJOPO/Ia ¢ KOBAJICHTHOM MMOJIIPHOM CBSI3bIO.
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a) H.O  6) H2S B) HCI r) CaH:
2. C BbIIENIEHHEM BOAOPO/Ia IPH KOMHATHON TeMIepaType ¢ BOJOH pearnpyroT MeTallbl
a) Na 0) Ca B) Zn r) Al
3. dna ouncTtku Bozmopoxaa oT mpumecn SO2 MOXHO HCHOJB30BATh CIICAYIONINE BEIIECTBA MM CMECH
BEILECTB
a) KMnO4+H>S046)H2SOaomn, B) H.0 1) NaOH
4. B cBOMX COEOMHEHUIX KUCIOPOZ IIPOSIBIIET CTETICHU OKUCIICHHS
a)-1 0) -2 B) +4r) +6 1) +1
5. Hambomnee MOHHBIN XapaKkTep XUMHICSCKON CBSI3U UMEET
a) O, 0) H:O2  B) P20s r) CaO
6. Jnst momy4eHus kuciaoponaa B 1a00paTopuu 0OBIYHO HCIIONB3YIOT
a) KMnO;— 6) KNO B) MnO2— 1) HgO— 1) KCIO
7. Hanumwure ypaBHEHUE pEakLMM, NPOTEKAIOLEH NPU PA3lOXKEHUU KaIMWHOM cenuTpsl. [loxcuuraiite
cyMMmy K03(h(pHUIIMEHTOB B TPaBOi YaCTH YpaBHEHUS:

a)7 0)5 B) 3 r)2
8. Crpoenne monexynsl H.O2
a) TMHEWHoe  0) YIJIOBOE TUIOCKOE B) YIJIOBOE MTPOCTPAHCTBEHHOE

9. CocTaB 030HHIOB OTBEYACT (POpPMYIIe
a)MO, ©0) MOs B) M20> r) MHO:;
10. 3akonunTe ypaBHeHue peakiun. [logcanraiite cymmy ko3 pureHTOB B TpaBoii YacTH ypaBHEHUS:
PbS+ H20>—
a)5s 0)4 B) 7 r)9
Kputepun onenku (B 6ajaaax):
- 5 Ganna BeICTaBIIACTCSI CTYACHTY, €CIH ..BEIOpaHbI IPaBUIIBHO OTBETHI Ha 8-10 BOMPOCOB;
-4 Oanna BBICTABISIETCS CTYIEHTY, €CIIH .AaHbl IPABUIIBHBIC OTBETHI HA 6-.7 BOIPOCOB:

- 3 OaJia BBICTABIISIETCS CTYJCHTY, €CIIM JaHbI IPABUJIbHBIE OTBETH HA 4-5 BOIIPOCOB;
- __0_ GamnoB BBICTaBISIETCS CTYNICHTY, €CIH .. JaHBI IPAaBUIIbHBIE OTBETHI MEHEE YeM Ha 4 BoIpoca.

Xumusn memannos. Modynp 3

Tema: «Illenounsvie, wienouno3zemenbHbvle MEmMaavl, OEPUNIUL, MAZHU, ATIOMUHUTL)
( 2 cemecmp)
1. DnekTpoHHAass KOHQUTYpAIHS aTOMa KaJisi B OCHOBHOM COCTOSIHUH:
a)...3p%3d> 6)..3p% st B)...3d0%4s° r)...3d%
2. C KaKkvMHU M3 HWKEYKa3aHHBIX BEHIECTB OyJEeT pearnpoBaTh METATMUECKUA ATIOMUHHNA TPU OOBIYHBIX
yCIOBUSIX?

a).H.O  6). NaOH,, B). HC1 r) NHsC1
3. Merojpl, KOTOpBIE MOKHO IPUMEHUTH 151 mosryueHust BaOo:
a) Ba+ 0 > B) BaCOs3 >
6) BaO + KCIO; —> r) BaCl; + H:O,—>
4. Kaxkas COJIb CHITbHEE MOJIBEPraeTcst THJIPOJIN3Y, eclu
K,(Be(OH),=Be?*+20H")=3*1078, K, (A1(OH)3=A13*+30H)= 1+ 10°,

Kn(HA10,)=4*10"1
a)BeCl, 0)CaCl, B)AICl: r). NaAlO;
5. Kakwue katroHsl u3 1-T0 cTOJIONA TAIOT MAJIOPACTBOPUMBIE COSAMHEHUS C BELIECTBAMM U3 2-T'0 CTOJI01a?

a) Na* 1.Hs;PO;,
0) Li* 2.Na>,CO3
B) Sr* 3. KNO;
r) Mg# 4. K[Sb(OH)e]
6. BriOpath i coemuHeHwMi 1-ro cTon0na dhopmMyny u3 2-ro cToada
7. a) IOJIOMHUT 1.BeO
0) MUpaOHIIUT 2. MgCO3*CaCOs
B) “‘cranmkas zemis’”’ 3. MgO
T) %OKeHass MarHe3usl 4. Na;SO4*10H,0
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1) KapOOpyH. 5. MgSQ4*6H,0

6.CaO
7. A1,03

8. Peaxiiuu, UCIOMB3YIOIIMECS ISl MOAYICHUS HUTPUAA OCPHILIHS.

a) Be +N, —>B) Be + NH; —>

6) BeCO3+N; —>r) BeO+NO,; —>

9. /s pazoenenus 2udpooKcud08 anioMUHUSL U MASHUSL CAEeOYen B0CHONb308AMbCSL:

a) NaOH 6) H,O 6) NHiCI  2) (NH4)2COs

10. Cymma koaghpuyuenmos 6 ne6oii yacmu ypasHerus: NOAYYeHUs. KapOOHAmMa MAacHUs U3 €20 XJI10puod:

a)d 0).3 8) 4 22 0)6
Tema I'epmanuii, oji0Bo, cBuHen» (Moayan3. Cemectp 2)
1. KakoBa snexktpoHHast KOH(PUTYpalyst aToMa repMaHusi B OCHOBHOM COCTOSTHHH?
a)....3d%4s2 0) ....4s%4p? B)....4s'4p®
2. Jyis kakoro arieMeHTa Hauboliee XapakTepHa CTeTIeHh OKUCIICHHS 2+
a) Fe 0) Sn B) Pb VvV
3. B xakux KucioTax pacTBOpsieTCs CBUHEL ?
a) HC|(xouu) 6) H2804(pa36) B)HNOs(so%) F) CchOOH
4. Kakoe BemiecTBo 00pa3zyercss NMpu B3aWMOJCHCTBHM OJIOBa C HM30BITKOM KOHIIEHTPUPOBAHHOU
COJIIHOM KHCJIOTBI?
a)SnCl, 6)SnCl. B)SNOCI; r) H2SnCl,
5. Kakwne COCIUHCHUA 0JIOBA MOT'YT 6I>ITI> KaK OKHCJIHUTCIIAIMHU, TaK U BOCCTAaHOBUTEISIMU?
a) SnCl; 6) SnCl, B) SN0, r)Naz [Sn(OH)]
6. C KaKuMH BEMIECTBAMH BCTYIIAeT BO B3AaMMOICHCTBUH [3-OJIOBSIHHAS KHCIIOTa?
a) pacCTBOPBI KUCJIOT 0) pacTBOpHI LIeNIoueH B)pAacCIUIaBhI IEIOYCH
7. Kakwue BerecTBa mojty4aroTcs B pe3yabrate ruaposusa SNCls?
a) Sn(OH)4 6) HCI B) H2SnCls 1) SnO2*xH.0
8. B pesynbrare kakux peakiuuii noiayvaercst SNS?
a) SnCly+H,S— B) SNClo+(NH4):S—
6) Naz[Sn(OH)4]+(NH.).S r) Sn +S —
9. Kakoe coenunenne obpasyercs B pe3yiprate B3aumoaeiicTeus PhSO. ¢ 80%-wim pactBopom H2SO4

IIPY HarpeBaHUM?

a) Pb(SOs4)2  6) Pb(HSO4). B) PHO2
10. Hamucarp ypaBHEHHE peakiM{ B3aWMOJICHCTBUS CyIb(QHIa CBUHIA C KOHIEHTPHPOBAHHON a30THOU
kucnotoil. [logcunrars cyMmmy KO3 QHULINEHTOB B IPABOH YaCTH ypaBHEHUSI.

a)30 0)11 B)14 n) 20

Kputepun ounenku (B 6anaaax):
- 3 Oania BBICTABISIETCS CTYJCHTY, €CJIH ..BBIOpaHbI IPaBUIIBHO OTBETHI Ha §-10 BOIIPOCOB;
- 2 Gayuta BBICTABISIETCS CTYJICHTY, €CITU .JIaHbl TPaBUIIbHBIC OTBETHI HA 5-.7 BONPOCOB:
- 1 __ Oan BBICTaBIsIETCS CTYJICHTY, €CITU JIaHBI PABUIIbHBIE OTBETH HA 4-5 BOIPOCOB;
- 0 0GamnoB BBICTaBISIETCS CTYIIEHTY, €CIIH ..JaHbl IPAaBUIIbHBIE OTBETHI MEHEE YeM Ha 4 Borpoca.

TecToBbIE BONPOCHI 10 HEOPraHUYECKOH XUMUM IS JONMOJHUTETbHOr0 Habopa 0aJJI0B K peliTHHTY
Tema: « HeMeTa/JIBI I HX COeTHHEHHU
1.Bce xanbKOTreHbI OTHOCSTCS K DJIEMEHTAM CceMeiicTBa

a)s o)p B) d r)f
2. Kucnopoa B 1abopaTopuy NOIy4aloT
a) pasNoKEeHUEeM NepMaHTaHaTa KaJlus;
0) pa3IoKeHHEeM HUTPUTOB MIETOYHBIX METAIIIOB,;
B) paKOHUPOBAHNEM BO31yXa;
T') IEPETOHKON BOJIBI .
3.B oTinume oT CHIBHOTO IEKTPONIUTA COISTHOM KHCIOTH  (PTOPUCTOBOIOPOJHAS KUCIIOTA SIBIISIETCS
CJ1a0BbIM 3JIEKTPOJIUTOM, IOTOMY YTO €€ MOJIEKYJIbI

a) TOJIAPHBI 0) CBSA3aHBI BOJOPOJHOMN CBS3BIO
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B) UMCIOT YTJIOBOE CTPOCHHE T') coZepKaT aTOMBI BOJIOPO/Ia
4. Xyopaty HaTpHsi COOTBETCTBYeT (opmyia

a) NaCl 6) NaCIO B) NaClO; r) NaClOs

Tema: «MeTaibl U UX COEIMHEHUS»
1. Coenunenus tutana (1) mposiBisIoT CBOHCTBA
a) CHJILHBIX BOCCTAHOBUTEIEH
0) c1abbIX BOCCTAaHOBUTEIICH;
B) CHIJIBHBIX OKHCIIUTENEH;
T') He 00JIaJaf0T OKUCIUTEIHHO - BOCCTAHOBUTEILHBIMU CBOMCTBaMU
2. CoenunenusiM BaHaaus (+4) B paCTBOpPE COOTBETCTBYET OKpackKa
a) 3ejeHas 0) xenTas B) CHHAS  T) CHpEHEBas

3. Inst pacTBOpeHHsT LUPKOHUS U TaHUsI OOBIYHO HCIOB3YIOT

a) CMeCh CEpHOM U TUIABUKOBOW KHUCIIOTHI;

0) cMech a30THOW U CEpHON KHCIIOTHI;

B) CMECh a30THOM M COJITHON KHCIIOTHI;

T') CMECh a30THOH M IJTABUKOBOW KHCIIOTHI.

1) CMECBIO ITMHKA ¥ KOHIICHTPHPOBAHHOMN CEPHON KHUCIOTHI;

€) CMEeChIO CEPHOI KHCIIOTHI U CyNb(ara Kajwsl.
Kputepun onenku (B 6aiaaax):
- 5 0amioB BBICTABISETCS CTYJCHTY, €ciiH ..BhimoHeHO 80-100% 3amanus;
- 4 0amma BBICTaBISIETCS CTYNIEHTY, €CIIU BBITOIHEHO .79-60 %);
- 3 0amna BBICTABISETCS CTYJEHTY, €CJIU BBIIOJIHEHO.....59-45 % 3ananus;
- 0 0amioB BBICTABISCTCS CTYJEHTY, €CJIU .BBITIOJHEHO MeHee 44 % 3a1aHusl.

Bomnpocs! k kotokBuymam 1 cemectpa
XuMHs HEMETAJIOB
KosutoxkBuym Nel

«I"ajioreHbl 1 UX COETUHEHU S

1.9MeKTpOHHOE CTPOCHHE aTOMOB TajJOTE€HOB, MU3MECHEHHE KOBAJICHTHBIX PaJNyCOB, IMOTEHIIUAIOB
WOHM3AIINH, CPOJICTBA K AJIEKTPOHY, JHEPTUU THPATAIINN HOHOB.

2. XuMudecKas CBS3b B IPOCTHIX BEIIECTBAX, U3MECHEHUE TTAPaMETPOB CBSI3H ( DHEPTHS,
JUTMHA, TOJISPU3yeMOCTh, TEIUIOTa HCHapeHus ). PacTBOpUMOCTh B Pa3IMYHBIX PACTBOPUTEIISIX.
I'oMonuTHYECKUH U TeTEPONIMTUIECKHIA ITyTH Pa3pbiBa CBSA3M B MOJIEKYJax rajoreHoB. [IpoTekanue peakiuit
C Y4aCTHEM TaJOre€HOB IO PaguKaIbHOMY MEXaHH3MY; HHUIUUPOBAHUE TETEPOIUTHIESCKOTO Pa3phbiBa CBIA3U
TaJIOTeH-TAJIOTeH; PEaKINK JUCTIPOTIOPIIHOHUPOBAHHSL.

3. V3MeHeHue OKUCIUTEIbHOH aKTUBHOCTH, B3aUMOJICHCTBHE C BOJIOPOJIOM, cepoi, dochopom,
BOJION. JIMCIIpOTIOPIIMOHUPOBAHNE B BOJHBIX PACTBOPAX, YCIOBHS CMEIICHUS PaBHOBECHS. BrITecHEHHE
TaJIOT€HOB JIPYT JIPYTOM W3 COETMHEHHIA.

4. MeToasl MOTYYEHUS TAIOTEHOB B MPOMBINIICHHOCTA U B labopaTopuu. Vcmonb30BaHue UX MPU
XUMUYECKOM CUHTE3E.

5.Huszmmue cTeneHu OKHUCICHUSA TaloreHoB. [ anoreHoBomopoAbl. ['amoreHuiapl METaIoB U
HEMETaUIOB. MEXKMOJEKYIIPHOE B3aWMOJCHCTBHE B TaJOTC€HOBOJIOPOAAX, (HU3WUECKHe CBOMCTBA
rajgoreHOBOJIOPOAHBIX KUCIOT. Crjia U OKUCIUTEIbHO-BOCCTAHOBUTENIbHAS CIIOCOOHOCTH KHCIIOT.
IIpormeccrr aBTOnpoTOIM3a. METOABI OTYICHHS TaI0TeHOBOIOPOIOB.

6.CTpoeHue KUCIOpPOAHBIX coenuHeHui ranoreHoB.Okcunabl. [lomyuenue. OKUCIUTENBHO-
BOCCTaHOBUTEILHBIC CBOHCTBA. [Ipoliecchl TUCIIPONIOPIIMOHUPOBAHUS B BOAHBIX pacTBopax. KucmopomHbie
KHCJIOTBI TAJIOTEHOB; KUCJIIOTHO-OCHOBHBIE 1 OKHUCJIUTEIEHO —BOCCTAaHOBU-TEILHEIE CBOICTBa,
3aBUCHMOCTH OKHCIIUTEIIHO-BOCCTAHOBUTEIBHBIX MOTEHIIMANIOB OT pH. JlmarpamMmMer @pocta Juist TaJoreHoB
B BOJHBIX pacTBopax (auarpaMMel nE - cTeTIeHb OKHCTICHUS).

7.ConocraBnenue cBoictB kuciaor B psaxy HCIO-HCIOs m npom3BOAHBIX pasHBIX TralloT€HOB
(KUCIOTHBIE CBOWCTBA, TEPMOAMHAMUYECKAS M KHHETUYECKAss YCTOMYMBOCTD). BTOpUYHAS IEpHOINIHOCTD.

33



8.MexranaouaHple COSIMHEHUS: COCTaB M CTpoeHHe. lIpoliecchl aBTOMOHU3AMM, KaTHOHHBIE U
aHuoHHble (QopMbl. [OMO - U TreTepoaTOMHBIE IIOJMIAJIOI€HUA-MOHBI. XHMHUYECKHE CBOMCTBa
MEXTaNTIOUTHBIX COEIMHEHHUH, OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOICTBa, MIPOLIECCHI
JUCTIPONOPLMOHUPOBAHUS M THIPOJIN3A.

9.KauecTBeHHbIE pEaKIWW HA TaJlOTCHBl (DKCTpaKUHsA, OOpa3oOBaHHE COCAMHEHHWH BKIIOUYCHUS).
Peaknyu Ha ranoreHuI-MOHBI (0caxaeHue ManopacTBopuMbix coieit Ag(l) u Pb(Il)). Xumudeckue cBoiicTa
raJIOTeHOB.

Konnoxksuym Ne 2
« Cepa, ceJieH, TeJUTYp U UX COeIHHEHU S

1.IlonoxeHune B EpUOJNUECKON CHCTEME. DIIEKTPOHHBIE KOHOUTYPALlH BHEIIHUX M MPEABHEITHUX
000JI0YeK aTOMOM XaJbKOreHOB. I3MeHeHe pa3MepoB aTOMOB U HOHOB B Tpymnme. [[oTeHnans: HoHU3anuy.
OnexTpooTpruaTeabHOCTh. DOpPMBI CyIecTBOBaHMS B IpUpoie. PacpocTpaHeHHOCTh M M30TOMHBINA COCTAB.

2.. Kpucrannmueckoe cTpoeHHE MPOCTHIX BelIECTB. TeHIEHNIMS K 00pa30BaHWUI0 MHOTOATOMHBIX U
NOJMMEPHBIX T'OMOATOMHBIX MOJIeKyJd. IIpomecchl, mpoTekaroue Npu IUIABICHUU 3JIEMEHTOB M IIPH
HCIApEHUN UX U3 paciuiaBa. XUMHUYECKUE CBOWCTBA.

3. CoeauHeHHs C BOJOPOAOM, OCOOCHHOCTH CEpEHI (momucynbdanbl). YMeHbIICHHE
TEPMOIMHAMUYECKONW YCTOWIMBOCTH. CpaBHEHHE CBOMCTB OE3KMUCIOPOAHBIX KUCIOT XaIhbKOTEHOB B BOJHBIX
pacTBopax.

4.XanpkoreHuzapl 3nemMeHToB. Cynpduabsl: HOHHbIE CyabGHUAB, CyJIbGUIBl HEMETAJIOB,
HecTexuoMmerpudeckue cyinbuasl. Aucyapduast, nomucyabQuasl. CeneHnnpl, TeIUTyPUAbl, HECTEXUOMETPHS
XaJIbKOT€HUJIOB.

S5.Tanorenuast S, Se, Te. M3omepus, crpoeHHe MOJNEKYJ, CBOHCTBAa. KOMIUIEKCHBIE XJIOPUIBIL.
JuxnopcynbdaHsl.

IMonuaromusie kKaTroHbI ((S71), (S7Br), (Serl)). CoenutieHus cepsl ¢ HOIOM.

6.0kcoranorenunsl. Tuonunxnopun. CyabQypriIxiIopu.

7.0kcunapl. Husmme okcwpsl. [lukimmueckue MmouHookcuasl (SO) u awokcuasl (S20,S,0,, SO).
Momnooxkcugsl Se, Te, Po.

Huoxcunel. CtpoeHne MolieKyi. M3MeHeHne Gpu3ndecknx U XMMUYECKUX CBOMCTB. PaBHOBecue npu
pPacTBOPEHMM JHUOKCHJIOB B Boje. V3MeHeHHMe XuMHUYeCKMX U (Gu3Mdeckux CcBoHMCTB. [Iporeccs
KaTaJInTHYeckoro okucieHus SO, (reTeporeHHbIi 1 TOMOT€HHBIN KaTaius).

Tpuokcunpl. M3MmeHenue yctoitumBoct B psiny. [lommmopdusm. BzammoneiicTBue ¢ BOJOW.
H3meHeHne XUMUYECKUX U PU3MUECKHX CBOMCTB..

7.Kucnoponusie KHCJIOTBI XaJbKOI'€HOB. V3MeHeHHe KUCIOTHO-OCHOBHBIX M OKHCIHMTEIIBHO-
BOCCTaHOBHUTEBHBIX CBOMCTB coeanteHnii B psaay  HoSOs3-H:SeOs-H,TeO3-PoO(OH)..

8. OcoGeHHOCTh KHUCIIOT cephl (cymecTBoBanue THOcepHO# (H2S,03), mepokcomonocepHoii (H2SOs),
nepokcoaucepuoit (H2S:0s), nutronoBoit (H2S:06), monutuonoBeix (HzSn+206), mucepuucroit (H2S:0s5) u
mutnonucToi (H2S204) kucnot. CBoiicTBa U CTPOGHUE YKA3aHHBIX KHCIIOT.

9.13MeHeHne KHCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOHCTB B paxy H2SOs-
H,S5e04-HeTeOg. [onyuenue. CTpoeHHe MOJIEKYJ, CpaBHEHHE CHJIbI KHCJIOT. PaBHOBecHe B OE€3BOAHOMH
H>SO4. Conu kucnor, mony4eHue, CBONCTBa
KosioxBuym Ne 3
Tema «A30T U €ro cCoeTUHEHU»

1.Ilonoxenne azora B mnepuoandeckoil cucteme. CTpoeHHe 3JEKTPOHHONH OOOJOYKH aToma.
Bo3moxxHBIE cTEleHN OKHCIIeHYs. BaneHTHbIe COCTOSIHUS aToMa a30Ta. Uikl THOpUAN3aLNN.

PacnipoctpanenHOCTh B 3¢MHOI Kope. MuHepainsl. Mosekyna Na , JIEKTPOHHOE CTpoeHue (110
metogam BC u MO). IIpounocts cBs3u. KpaTHOCTh CBsi3n. XMMHUeckas akTUBHOCTh. B3anMopelicTBre a3ora
¢ mpocTeiMK BemiecTBaMH. Hutpuasl. Tumsl coenquHeHHid (KOBaJEHTHBIC, WOHHBIE, C METaJNINYECKON
cBa3b10).Monekyna N2 kak nuranj. HutporennanbHble KOMIUIEKCHL. ATOMApHBIN a30T.

2.Bomoponusie coenuHenns azora. Ammuak. [lomyuenme. CtpoeHne MoJeKyidbl. AMMHAK Kak
JMra”, JOHOpHas crocoOHocTh. [Iporeccrl, mpoTekaroLye Mpyu pacTBOPEHUH B Bojie. BoccTaHoBUTENbHBIE
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cBofictBa. Oxmcimenne NHiz (katanmutmueckoe W HekaramuTmdeckoe). Comm aMMOHHUS, WX THIPOJIH3,
TepMHUUYECcKasd YyCTOHYMBOCTD. JKUIKHUN aMMHUaKk Kak HEBOJIHBIM paCTBOPUTENb.

3.I'mapasun NoH4 .Ilomywyenue. Ctpoenue monekyinsl. JJoHopHBIE cBoiicTBa. PaBHOBeCHS B BOAHBIX
pactBopax. OKHCIUTEIBHO - BOCCTAHOBUTEIbHBIE CBOWCTBA.

4. T'mppoxcunamud NH>OH. [Tonyuenue. Ctpoenue mosnekyinsl. JloHOpHBIE cBOMCTBa. PaBHOBecHs B
BOJIHBIX pacTBopax. OKHCIUTENFHO —BOCCTAHOBUTEIIBLHBIC CBOMCTBA.

5.AzotucroBomoponnas kucimora HNiz. Cuates. Crpoenne Monekynabl. OKHCIUTENBHO -
BOCCTaHOBUTEJbHBIE cBoWCTBa. Comnu - a3unpl. [IpuMeHenue.

CpaBHEHHE KHCJIOTHO — OCHOBHBIX U OKHCJIMTEIBbHO —BOCCTAHOBUTEIBHBIX CBOMCTB B psiny NHs,
N2Hs, NH.OH, HNs.

6. Okcupnel. 3akuchk azora N>O. Ilomydenue. Ctpoenue mosekyibl. CTENEeHH OKHUCIEHHUS aTOMOB
azoTta. PU3n4ecKre U XUMUYECKHE CBOMCTBA.

Monookcun azora NO. DnekTpoHHOe cTpoeHue Monekynsl (Mmeroq MO). Ilapamarnetusm
monekynbl. dumepuzarus. Okucnenne NO. Kommnexcsr NO.

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

8. NO,. Ctpoenue monekyinsl. Jumepusanus. [Ipoueccel, npoTekarwmuye npyu pacCTBOPEHUH B BOJE B
3aBUCHUMOCTH OT Temmeparypbl. OKHUCIUTEIBHO - BOCCTaHOBUTENbHBIE cBOHCTBa. NO; Kak HEBOIHBIN
PacTBOPUTEb.

N20; . Ctpoenne monekynbl. PapaoBecue NoOas: 2 N2O. ABToroHU3aIMs B KuUAKOM N2Oa.
Hcnonp3oBanue M CHHTe3a OE3BOAHBIX HHUTPATOB MeTaUIOB.CpaBHEHHE KHCIOTHO-OCHOBHBIX U
OKHCIIUTEIBHO —BOCCTAHOBUTEIHHBIX CBOUCTB B psAAy N2O - N2Os.

9 Kuciotsr azota. AzotHoBaTucTas kuciaora HoN2Os. [Tonydenue. Crpoenne monekynbl. Comnu.

Azotucras kuciora  HNO: [Tonyuenue. Crpoenue MOJICKYJIBI. Nzomepuzanus.
Hucnponopuuonupoanue. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. Comnu - HUTpUTHL. KoMmiekcHbie
COeZIMHEHMsI, 00pa3oBaHHbIC JIUTaHAoM NO;y .

10. Azotnas xkucnora HNOs. JIabopaTopHBIi 1 IPOMBIIIIEHHBIA cIIOcoObl monydyeHusi. CTpoeHne
Moutekyabl. CBoiicTBa. OxuciauTenbubie cBoiictBa HNOs, 3aBUCHMOCTh OT KOHIIEHTpanuu. KoMIiekcHbIE
coenuHeHus, oOpa3oBannble auranaoM NOs. Hutpatel. Tepmudeckast ycToiunBocTs HUTpaToB.CpaBHEHNE
KHUCJIOTHBIX ¥ OKUCIUTENbHBIX CBOMCTB HNO>2 1 HNO:s.

Konnoxksuym Ned
Tema «@Poc¢op U ero coeJUuHEHUs

11. Ilonoxenne ¢ocdopa B Ilepuonnueckoit cucreme 3nementoB . M. MenneneeBa. CtpoeHue
aToMa, TMPOSBISIEMbIC CTENICHU OKUCIICeHUs, ajutoTponus gochopa. CTpoeHre MOJIEKyJ 0eI0ro, KPacCHOTO U
yepHoro ¢ochopa. [Tonyuenne pochopa u3 npupoaHsix MuHepanoB. Ouzndyeckue 1 XUMHYECKHE CBOMCTBA.
IIpumenenue.

12. Ilony4uenue coequHernii ¢pocdopa u ctpoeHre Monekyn: (pochuna, qudochrHa, raToreHnuI0B,
cynb(uaoB, okcuaoB. Tunsl rubpuanzanuu B coeauHeHuax Gocdopa. duznyeckne 1 XUMUYECKHE CBOUCTBA
coenuHEeHMH (pochopa ¢ HeMeTaTaMH.

13. Ilpuunnabl cradunuzanuu Gocdopa B KUCIOPOAOCOACPIKAIINX COSTUHEHHSIX.

Crpoenne u cBoiictBa (ochopHbIX KucioT: (ocdopHoBaThCTOM, (ocdopucTol, dochopHOH.
ComocraBiieHne CBOMCTB OKCHIOB U KucioT ¢ochopa. Opto-, meta — u nupodhocHopHbIE KUCIOTHI.
[lony4yenne m cBoiictBa. Conu (QOCHOPHBIX KHCIOT - THAPOJIM3, YCTOHUMBOCTH B Pa3IMUHBIX CpeAax
KaJbIIMEBBIX M cepeOpsiHbIX coiei. Tepmuueckas yctoWunmBocTh (ocdaros. [lepBbie mpencraBieHuss 00
M30I10JIU- U TETEPO- MTOJUCOEAUHEHHSX. .

Bomnpocsl k KoO/LU10KBUYMY Ne 5
«Yriiepoa, KpeMHHUIA, GOp M UX COeTUHEHMS»

1. [Tonoxenue anementoB B Ilepuoanueckoit cucreme snementoB /. 1. MenneneeBa. Y CTOWYUBOCTh
romorernei -23-2-. Jlnaronansaoe cxoncTso B u Si.
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2. OcHOBHbIC TUIIBI THOpUAU3alK opOuTtaneit B coeaunenusx C, B u Si (BogOpOIHBIX, TajloTeH- U
KHCIIOpOA-coaepkamux). CpaBHUTENbHAS XapakTepucTrka coenuaennit C, B u Si (¢ mpumepamn).

3. Kucnoponusie coemunenus yriepoaa.. Okuck yriaepoga CO - cTpoeHHe, MONydYeHHE W CBOWCTBA,
KOOpAMHAaNus B KapOOHMIIAX, COCTaB U CBOMCTBA KapOoHMIIOB. BocctanoBuTenbHbIe cBoiicTBa CO.

4. Oxcup yraepona (+4), yronsHas kucnora. [lomydenne u cBoiictBa. Comu yrONBHON KHCIOTHI U WX
ycroiunBocTh. Cona, METOABI OJTy4YeHHUs], CBOICTBA, IPUMEHEHUE

5. Junuan. [uanucroBomopogHas KucioTa, e€ TayromepHble (opMmbl. Duznveckue U XUMHUUECKHUE
CBOWCTBA CHHUJIBLHOM KUCIOTHI. L{nannpl, moiydeHue 1 CBOMCTBA NPOCTHIX U KOMIUIEKCHBIX LINAHUOB.

6 Ponan. PojianucToBOIOpOIHAS KUCIIOTA U €€ COJIH.

7. Kpewmumuii. [lomyuenue u cBoiicTsa.

8. Cunanbl. Cunokcansl. CTpoeHHe, TOTyuYeHHE U CBOMCTBA.

9. Opro- 1 MeTakpeMHEBbIE KUCIOTHI. IlonuMepusanus OpTOKpEMHEBOI KHCIOTHI, «OIOBBIE» H «OKCO»
- MocTHKH. CTpoeHue U TUAPOIHU3 CUIIUKATOB.

10. Bop. [Tonyuenne, crpoenre aromMa 1 MOJIEKyJbl Oopa. Pusnyeckre 1 XUMUYECKHUE CBOMCTBA.

11. Bopansl. Ctpoenue u cBoiicTBa. A30THBIE coequHEeHM Oopa. ["aorern bl 00pa 1 UX THIAPOIIH3.

12. bopHas KUCIIOTa, CTpOeHHE OOPHOU KUIIOTHI, TOMyYeHHE U CBOWCTBA. Dupbl 00pHOM KucaoTel. Comn
0opHOit kKucoThl. CTPOCHUE U CBOWCTBA OYPHI.

Kpurtepun ouenku (B 0an1ax) ko/uiokBuymos 1-5 ( 1cemectp)
- 0 6ayuUIOB BBICTABIISIETCS CTYJICHTY, €CIIH CTYJICHT HE UMEET MPEICTaBICHHs 00 00CyKTaeMOM BOIpoCe, He
odopmiieHa pabovas TeTpaIh
- 1 Gamn BeICTaBISETCS CTYEHTY, €CIH CTYIEHT HMEeT parMeHTapHbIE MPEACTaBICHUS 00 00CyKIaeMOM
BOTIpoce, pabodast TeTpanb He ohopMIIeHA;
- 2 Oayuta BBICTABISICTCS CTYJICHTY, €CITU CTYJICHT UMEET HETOJHBIE MTPeCTaBIeHUs 00 00CyKIaeMOM
BoOIpoce, pabouas TeTpaab opopMIIcHa HE MOJTHO;
- 3 Gajuta BBICTABISCTCS CTYIICHTY, €CJIU CTYJCHT UMEET C(POPMUPOBAHHBIE, HO COACPIKALINE CYIIECTBEHHbIC
MPOOEITBI MPENICTABICHUS 00 00CYX1aeMOM BoIpoce, pabodast TeTpaab 0popMIICHa Ha MTOJIOBUHY;
- 4 Gayuta BBICTABISICTCS CTYJICHTY, €CITU CTYJICHT UMeeT CPOPMUPOBAHHBIC CHCTEMATHUECKUE
MIPEJICTaBICHHUS TI0 00CYKAaeMbIM BOITPOCaM, HO HMEIOTCS OTAeNbHBIe TPoOemsl B opopmiieHun padbodeit
TETPajH.
- 5 0aJUIOB BBICTABIISIETCS CTYJICHTY, €CITH CTYJCHT UMeeT c(hOPMHUPOBAHHBIE CUCTEMATHYECKIE
npeacTaBieHus 00 00CcykIaeMoM Bompoce, paboyast TeTpaab oopmiieHa MOTHO.
Bonpocskl K KOJJIOKBUYyMaM 2 ceMecTpa
XuMust METAJIOB
KoasnoxBuym Ne 6
Turad, HUPKOHUIA, radgunii U X coennHeHusi. Banaguii , HHOOMIA, TAHTAJ U X COeIMHEHUS

1. OneMeHThl NOArpyIbl TuTaHa. CTpoeHHE AIIEKTPOHHBIX 000JI0YEK M CTENEHH OKUCIeHHS. Paanychl
aToMoB U HOHOB. [Ipo6nema paznenenus Zr u Hf. [TpupoaHsie coenHeHNs ¥ IPUHIMITBL X TIEPEPAOOTKH.

2. CaoiicTBa TUTaHa, UUPKOHUS U radHUsL. KoopauHamoHHbIe Yrcia 3IEMEHTOB OArPYIIIbI TUTAaHA.
3. Oxcupl ¥ THAPOKCUIBI TUTaHa, ITUPKOHUS u TadHus (+4). [Ipornecchl «omsum» U «OKCOISIIUN
TP OCAKACHUN THIPOKCUIOB U3 PACTBOPOB.

4. CocrosiHue nMoHOB THTaHa (+4) B BOXHBIX pacTBopax. CTpoeHHe M HOHOOOMEHHBIE CBOMCTBA
THUAPOKCHJIOB.

5. [lepexucusle coennnenus Turana (+4). Crpoenue, rmoyryueHle U CBOMCTRA.

6. Husmme cremeHn OKHCICHHA DSJIEMEHTOB MOATPYIIBI THTaHa, OOpa3OBaHWE MPH HOJUIHOM
paQHUHUPOBAHUU U IPYTUE€ METOMABI MOJTYy4EHHS. L[BetHOoCTh M KOOpAMHAMOHHBIM Tommdap Ti(Ill),

Husme rajorenuasl Zr u Hf - ctpoenne coemuueHmid.
OO6pa3oBaHue CBS3CH METAIII-METAIII.

7. OOmias xapakTepUCTHKa CTPOCHHUSI aTOMOB BaHaIusl, HIOOUS W TaHTana ( M3MEHEHHs IOTEHLMAJIOB
MOHU3aIMK (CTYNEHYAThIX U CyMMAapHOro), OJIM30CTh paJuyCcoB aTOMOB HHUOOHMS M TaHTalla, WU3MEHEHHUE
pa3Mepa 1 SJHepPruu BAICHTHBIX OpOuTaei).

8. [lony4yenue BaHanusi, HUOOMA, TaHTajJa B MPOMBILUIEHHOCTH. PU3NUECKHE U XMMUYECKHE CBOMCTBA
NPOCTHIX BewlecTB. [lepeBoa MeTasioB B pacTBOp.

9. Ocoboe MoIoKeHne BaHaIUs — YCTOWYMBOCTD HU3IINX CTETIEHEH OKHUCICHUS B BHJIE N30JIMPOBAHHBIX
KaTHOHOB (Y HHOOMS M TaHTaJIa - B BHJIE KJIACTEPOB).

10. I'unpatsr okcugoB M(V). dunarpamma coctosiHust Banaaus (V) B pacTBope. BiausHue KoHUEHTpauuu
u pH Ha GOpMEI cyliecTBOBaHUS BaHAIHS B PACTBOPAX.
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11. Oxcunbl M(V) - pa3nmuuus B CTPOSHUN W PEAKITHOHHON CITIOCOOHOCTH. ["amoreHu 11 BaHaaMsI, HHOOWS
¥ TaHTaJIa - COCTaB, CTPOCHUE M YCTOHYMUBOCTh. AHHOHHBIC (PTOPOKOMILIEKCEHI.
12.ITepokcocomnu, Tnoconu BaHanus (V). bponsst MxVOs.Boccranosnenne Banaaus (V) B BOAHOM pacTBOpeE.

13. Coenunenust BaHamus (+4). Oxcua, rugpokcuabl u conu. [lomydenue, Qusnueckue W XUMHUYECKUE
CBONCTBA.

14. Coenunenus BaHamus (+3). Oxcua, rugpokcuabl u conu. [lomydenue, Qusnueckue W XUMHUYECKUE
CBOJNCTBA.

15.Coenunenus Banaaust (+2). Oxcua, ruapokcunsl U coiu. [lomydyeHue, Qu3nueckue W XUMHYSCKUE
CBOICTBa

16.13MeHeHHEe OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX M KHUCIOTHO-OCHOBHBIX cBOWCTB 1o psiay V(II)-V(I11)-
V(IV)-V(V). AHanu3 ycTOWYMBOCTH W PEaKIIMOHHOW CMOCOOHOCTH KOMIUTEKCHBIX coemunenuit V(II)-
V(I1)-V(IV) ua ocuose TIII. Crabunuzarus V(1) u V(III) B KOMIIIEKCHBIX COEIUHEHUSX.

KosuioxkBuym Ne 7
«JIeMeHTHI MOATPYNILI XPOMA M UX COeTHHEHUS

1. CpaBHHUTENbHAS XapaKTEPHCTUKA CTPOCHHS aTOMOB XpoMa, MOJHUOJeHa W BOJb(ppaMa (Xapaktep
W3MEHEHUS TMOTCHIIMAJIOB MOHW3AllMU, PaJnyCcOB aTOMOB, Pa3MEPOB M DHEPIH BAJICHTHBIX OpOHUTAJICH).
[Mony4enue u cBoCcTBa Xpoma, MoJIKOIeHA U BOJb(pama.

2. [Tpraunbl, 00yCIaBIUBAIONINE YCTOWIMBOCTS M30IMPOBAHHBIX d3M ds4 COCTOSHUI y XpoMa U CBSI3U
M-M nmns monmbaeHa u Bosb(GpamMa B HUBIINX CTENEHSX OKHCIeHHs. CpaBHEHHE KHCIOTHO-OCHOBHBIX U
OKMCJIUTENILHO-BOCCTAHOBUTENBHBIX XapakTepuctuk Cr2*u Cr*,

3. Baxneiimme coeamaeHust xpoma (+2 ): OKCHIBI, THAPOOKCHUIBI, cond. llomydeHne m CBOWCTBA.
CXOJICTBO M pa3jinune B CTPOCHUH U cBoCTBax areratoB xpoma (II), momubaena (II) 1 Bomsdpama (11).

4. Baxneiimue coequnenus xpoma (+3 ): OKCUIBI, THAPOOKCUIB, conu. [lomydenne u cBolcTBa.

5. Kommnnekcusle coenunenus xpoma (I1). [Tonyuenue, cBoiicTBa, nzomepusi.

6. Knacrepusle nponsBoaHbIe MOIMOACHA U BOJIb(pama. CpaBHuTENbHAS XapaKTepUCTUKA
coenuHeHuit M(VI).

7. Oxcun u Kucnotel Xpoma (+6). PaBHOBecue monmumepH3aniid XpoOMOBOW KHCJIOTHI B pacTBopax (Ha

IpUMepe CUCTEMbI XpOMAT -AUXPOMAT).
[Tony4enue u CBOMCTBAa XpOMATOB. JUXPOMATOB, XJOPUCTOTO XPOMHUJIA.

8. CpaBHeHME U KHCJIOTHO-OCHOBHBIC CBOMCTBa "kuciaoT' MojubaeHa W Bonbdpama. M30- u
reTepOOINCOCAMHEHS] — YCJIOBHsI 00pa3oBaHUs, CTPOCHUE, CBOMcTBAa M mpuMeHeHue. OKHCIMTEIBbHO-
BOCCTaHOBUTEIFHBIE CBOMCTBA , MOIMOIAaTOB 1 Bosb(ppamaTos (VI).

9. Bpon3sl u cuHu. Y CiioBus 00pa3oBaHus U cBoicTBa THOCOoeH MoubaeHa (V1) u Bonbdpama (VI).
10.CpaBHuTENbHAS XapaKTEePUCTHKA TIEPOKCOCOSTUHEHUH XpoMa, MosinbieHa 1 Bosib(pama. [lonyyenne u

CTPOEHHE MEPOKCHIOB XPOMA .

Kputepun ouenku (B 0a/1ax) KOJJI0OKBUYMOB 6 u 7 ( 2cemecTp)
- 0 6ayuUIOB BBICTABIISIETCS CTYJEHTY, €CIIM CTYACHT HE UMEET IPEICTaBIeHNs 00 00CyKTaeMOM BOIIpoce, He
odopmiieHa pabodas TeTpaahb
- 1 Gasut BBICTaBIISACTCSI CTYACHTY, €CITH CTYACHT UMeeT ()parMeHTapHbIe MPECTABICHUS 00 00CyXKIaeMOM
BOIpoce, paboyast TeTpaib He ohopMIIeHa;
- 2 Gajuta BBICTABIISICTCS CTYICHTY, €CIIM CTYCHT UMEET HEIOJIHbIE MIPEACTABICHHU 00 00CyKIaeMOM
BoIpoce, pabodast TeTpaab ohopMIIeHa HE TIOTHO;
- 3 OaJuta BBICTABIISIETCS CTYJICHTY, €CITU CTYJICHT UMeeT cpOpPMUPOBAHHBIE, HO COJIEpIKAIINE CYIIIECTBEHHbIC
npoOebl peacTaBieHus: 00 00cyx)aeMoM Bopoce, pabouas TeTpaab ohopMiieHa Ha MOJIOBHUHY;
- 4 Gasuta BBICTaBISICTCS CTYJICHTY, €CJIU CTYCHT UMEET CPOPMUPOBAHHBIE CHCTEMATHUECKUE
NpEeJICTABICHUS 110 00CYkKIAEMBIM BOIIPOCaM, HO UMEIOTCS OTAeIbHBIE IPo0eIbl B 0hopMIleHur padodeit
TETpaju.
- 5 0aJUIOB BBICTABIISIETCS] CTYJEHTY, €CIIM CTYACHT UMeeT c(hOPMUPOBAHHBIE CHCTEMATHYECKHE
npezicTaBiIeHus 00 00CykIaeMoM BoTpoce, paboyast TeTpaib ohopmileHa MOTHO.
KosioxBuym Ne 8

«Mapranen, TexHenuii, peHHIl ¥ UX COeTMHEHHUS.»
1. OCHOBHBIE 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB B TOATPYIE: AaKTHBHOCTh METaJUIOB,
YCTOMUYMBOCTh BBICHIMX CTEIECHEW OKHUCIICHMS, YCTOMYMBOCTh HM3IIMX CTEIEHEH OKMCIIEHUS, KIIACTEpBl.
W3menenne KUCIOTHBIX cBOicTB B psaay Mn(1l) - Mn(VI1).

37



2. ITonyuenue u cBoiicTBa Mapranma, TexHenus U peHus. [Ipumenenue. Coequnenus mapranma (0):

KapOOHWITEI.

3. IIpocteie u komiuiekcHeie coenuHenus: mapranua (II). Ilomywenme u cBoiictBa. CBoiicTBa
TETPA3APUIECKUX U OKTAIAPHUECKUX KOMIIJIEKCOB.

4, Ilomyuenne w cBoiicTBa. coemumHeHmit mapranma (II): ycroitamBocTs, 3ddext Sna-Temrepa,
CTpyKTypa mmuHenn Ha npumepe MnzO.. [Tonyuenue u cBoiicTBa coequnenuit Mmapranna (111).

5. Coenunenuss  wmapranna (IV). Crpoenme, nomydeHue u cBoiicTBa. KoMIUIeKCHBIE COETUHEHMS
Maprasua.

OKHUCINTETbHO-BOCCTAHOBUTEIbHBIE ~ CBOWCTBA  COCOUHEHUM  MapraHma:  JUCIPONOPLHOHUPOBAHMUE,
3aBUCHMOCTD BEJIMYHMHBI ANIeKTpoaHoro notenuana ot pH cpensl. Coenqunenus mapranua ( VI). Crpoenue,
MOJIy4CHHE U CBOMCTBA.
6.Coenunenus mapranmna ( VII). CtpoeHue, nonydeHue U CBOKCTRA.
7. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA COCOMHEHUH MapraHia: IJUCIPONOPLUOHUPOBAHUE,
3aBUCUMOCTb BEIMYHMHBI JJIEKTPOAHOrO NoTeHnuana ot pH cpensr
8.M3meHeHue KUCIOTHBIX CBOMCTB B pagxy HMnOs - HTcOs - HReOsKoopaunaimumoHHble 4ncna B
KOMITJICKCHBIX COSIMHEHUSIX MapraHa, TeXHeXs 1 PeHusl.
9 Coenunenus TexHenus U peHusd. [lonyuenue, cBOMCTBA.
KomioxBuym Ne 9

«Kene30, K00AJIBLT, HUKEJIb U UX COeIMHEHUSD)
1. OO0mas xapakTepuCTHKa TOATPYIIBI kelne3a. JKene3o, KoOalbT, HAKEIh TOIYYeHHEe M CBOWCTBA..
CrutaBbl Ha X OCHOBE. UyTyH, CTallb, HX IPOU3BOJICTBO.
2. Koppo3ust Metansos, BiIMsHHE Ha Hee pa3iIM4HbIX (akTopoB. KaToaHble W aHOAHBIE MPOLECCHI.
Crioco0bl 3aIIUTHI METAIIOB OT KOppo3uu. KatonHble 1 aHOAHbBIE TOKPBITHSL.
3. CoenuHeHus jkene3a C Pa3TUYHBIMU CTENCHSIMU OKHCJICHHUS. Pa3nnune yCTOWYHMBOCTH BBICHIMX
CTCTICHEW OKUCIICHUS IS JKelle3a, KoOanbTa U HuKes. Biusaue pH cpenbl.
4, [IpocTeie coequnenns xene3a, kodbanbta, HuKenst M (II) : okcuapl, ruapokcuabl, conu. [lonyduenne u
cBoiicTBa. ['uaponau3 conen.
5. [Ipocteie coenunenus xenesa, kooanbra, HUKeNnss M (III): okcuasl, ruapokcuasl, conu. [lomydenue
u cBoiictBa. ['mapomnus coneit M (111).
6. KommiekcHble coequHeHus xKemne3a, KoOaabTa U HUKeNsA. BBICOKO- 1 HU3KOCIIMHOBBIE COEAMHEHHMS.
Crabunmzanust crenenedt oxkucnenus. Komruiekcet M(0). M3meHenne crexuoMeTpun KapOoHWIOB d-
anemenToB. llonusinepusie kapOoHmibl. ComocTaBieHHEe KapOOHHMJIOB C KOMIUIEKCAMHM, COJEpP KaLMMHU
MOJIEKYJIbI a30Ta.

7. Kommnexcubie coenunenus M (1) u M (II) ¢ koopauHannoHHBIM uuciom 4,5 u 6.

8. Wzomepus 1 cTpoeHHE aHHOHHBIX KOMILIEKCOB KOOAIbTA.

9. KauecTBeHHBIE peakiiy 1 Ha Kele30, Ko0anbT, HuKelb. Pomannp! xenesa. "bepnuHckas nazyps'",
"TypHOyneBa cuHb".

10. [Tomyduenue u cBoiicTBa coequHEHUH Xxemne3a (+6 u +8).

KonmoxkBuym Ne 10
«JIeMeHThI MOATPYIIBLI MEAH U UX COeTHHEHUSD.
1.0061mas XxapakTepUCTHKA 3JIEMEHTOB NOArpymmbl Meau. CoMocTaBlieHUE CBOWCTB 3JIEMEHTOB TJIAaBHOU U

nob6oyHoil moarpynmn. ComocTaBieHHE CBOWCTB JJieMeHTOB B mnoarpynne. [IposBisembie creneHu
okucieHus. [Ipumepsr.

2. Ilomyuenue w cBolicTBa Mequ. B3amMmoelicTBrE MeTaia ¢ KUCIOTaMH U ITHaHUIaMHU.

3. Ilonyuenue u cBOWCTBa cepedpa. B3anmoneiicTBie MeTasia ¢ KUCIOTaMU M IUaHUAAMH.

4. IlomyueHnre ¥ CBOMCTBa 30J10Ta. B3anMopaeiicTBie MeTala ¢ KUCIIOTaMH U ITHaHHIaMH.

5. Tanorenuapl Meau, cepedbpa W 30i0Ta.. CBOMCTBa M XHMMHUYECKas CBA3b B rajorenuaax. llomydenue
TaJIOTEHUI0B JIEMEHTOB.

6. Oxcuapl ¥ THAPOKCUIBL. TepMudeckas yCTOMUNBOCTD COJIEH KUCIIOPOIHBIX KHUCIIOT.

7.KommnexcHble coequHeHns Menu, cepedpa 1 3010ta. Dddext Ana-Temrepa.

8. OKHCIUTETHHO-BOCCTAHOBUTENBHBIE CBOWCTBA MIOHOB M KOMIUIEKCHBIX coenuHeHui. IlepeBox B pacTBop
METaJIJIOB M MX COEMHEHNH 3a cueT 6 KOMIUIEKCOOOpa30BaHMUS.

9. Menp-KHUCIOpOIHBIE COeIMHEHNUS - MaTepuansl, oOnagaroniie ceoricteamu BTCIL

Kputepumn ouenku (B 0anax) ko/uiokBuyMos 8-10 ( 2 cemectp).
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- 0 6am1 BRICTABIIACTCS CTYACHTY, €CIIA CTYICHT UMEET parMeHTapHBIC MTPEACTABICHUS 00 00CYKIaeMOM
BOIpoce, paboyast TeTpaib He ohopMIIeHa;

- 1 Gayuta BRICTABISICTCS CTYACHTY, €CJIA CTYJCHT UMEET HETIOJIHBIC TIPEICTABIICHUS 00 00CyX1aeMOM
BOMpocCe, pabouast TeTpaab oQopMIIeHA HE MOJTHO;

- 2 GaJuTa BBICTABISICTCS CTYJICHTY, €CITU CTYJICHT UMeeT c(pOpPMUPOBAHHBIC, HO COJICpKAIIE CYIIIECTBCHHbIC
MIPOOEITHI MPEICTaBIeHUs 00 00CYy)/TaeMOM Bompoce, padodast TeTpaab oQopmIiieHa Ha TIOJIOBHHY;

- 3 Gaju1a BBICTABIISICTCS CTYACHTY, €CJIA CTYJCHT UMEET C(POPMHUPOBAHHBIC CUCTEMATUICCKHUEC
NPEJICTABIICHUS IT0 00CYXKIAEMBIM BOIIPOCaM, HO UMEIOTCS OT/ICBbHBIC HEJIOYETHI B OTBETE U 0OPMIICHHN
paboueii TeTpann.;

- 4 Gajuia BBICTABIISICTCS CTYACHTY, €CJIA CTYJCHT UMEET C(POPMHUPOBAHHBIC CUCTEMATUICCKHUEC
npeacTaBieHus 06 00CcykIaeMoM Bompoce, padboyast TeTpaab ohopmiieHa MOTHOCTHIO.

Bonpocsl k genoBoii urpe «KomniekcHsle coenmHeHusD (2 cemecTp MOAYJIb 4)

1. OcHoBHBIC NTOJIOXKEHUSI TEOpUH BepHepa: NOHATHS HEHTPAJIBHOTO aTOMA, aAJICH I, IOHATHE
KOOPAMHAIIMOHHOTO YMCIIa, BHEITHEH 1 BHYTPEHHEW KOOPAMHAIIMOHHOM c(ephl.

2. Merton BasieHTHBIX cBsizeld (BC) u ero npumeneHue st 0ObsICHEHUS] CTPOSHUST KOMILIEKCHBIX
coenuHenni. JloctonncTBa u Hemoctatku meroda BC.

3. Teopus xpucrammuaeckoro monst (TKII) u e€ mpumeHeHne aist onMcaHus CTPOSHUS U CBOICTB
KOMIUICKCHBIX COeIMHEHM M. JIOCTOMHCTBA U HEAOCTATKH METO/1a.

4. Teopus nonst muranaos (TILI) , e€ ocHOBHBIE MOOKEHUS U TPUMEHEHHE JIsl ONIMCAHUS CTPOSHUS

KOMIIJIEKCHBIX COETUHCHUI.

Kpurepuu ouenku (B 0anax):
- 2 0Oauta BBICTaBIISIETCS CTYACHTY, €CJIU .CTYJCHT aKTHBHO pabOTaeT B TPYIIIE, BIAJACET PEUbio U
APTrYMCHTHPOBAHO OTBCYACT HA 3a/IaHHLIC BOIIPOCHI;
_ 1 Gas BeICTaBIAETCS CTYACHTY, €CJIM ..0H aKTUBHO Y4acCTBYET B IPYIIOBOil paboTe, HO HE yMeeT
apryMeHTUPOBaTh CBOU OTBET;
- 0 0amioB BBICTABISIETCS CTYNICHTY, €CIIM .OH HEAKTHBEH B padOTe TPYIIIbI;

Tembl 1O0KIa10B
1. JIJaHTaH ¥ €ro COeqUHEHMUS.
2 DIleMeHTHI IIepUEeBOH MOTPYIIITEI U UX COSITUHEHMS.
3. DneMeHThl UTTPUEBOU MOATPYMIIBI U UX CBOMCTBA.
4.2neMEeHTHI TOATPYIIITEI AKTUHOWIOB U MX COCTMHCHHUS.
5. UcTtopwust OTKPBITHS IIATHHOWIOB.
6.Uppuauii u ero CoeAMHEHHUS.
7.0CcMUl B €T0 COeIMHEHMS.
8. Poauii u ero coequHEHUS.
9.PyTeHuii U ero cOeIMHEHUS.
10.0co06eHHOCTH XUMUH TaJIIagus
Kputepun onenku (B 0an1ax) 10K1a10B
- 2 0amia BBICTaBIISIETCS CTYJIEHTY, €CIIM TeMa PacKphITa MOJTHO, PUBEICHBI YPaBHEHUS PEaKIInH,
OTpaKAOIINE METO/IBI ITOTYYESHHUS ¥ CBOMCTBA BEIIECTB, OTPAYKEHO MCIIOJIE30BaHUE BEIIECTB HA MTPAKTHKE,
- 1 _0amn BBICTaBIIETCS CTYACHTY, €CJIM .TeMa COOOIICHMSI PACKPhITAa HE TIOJHO, MaJI0 YPaBHEHUA,
OTPaKaIOLIUX XUMUYECKHUE CBOMCTBA BELIECTB, UMEINCh HETOUHOCTHU B U3JI0KEHUU MaTepHUaa;
- 0 0amnoB BeICTABISIETCS CTYJEHTY, €CIIH TeMa He PacKphITa, JOMYIIEeHbI OITHOKH B HATUCAHUU
YpaBHEHUI U M3JI0KEHUN MaTepHasa

Py0e:xxHble KOHTPOJIbHBIE Pa00ThI
Xumus HeMeTannoB. Moayabl (Cemectp 1)
Xumus Hemerawnos. Moayas 2 Cemectp 1
BAPUAHT 1

1. JlaliTe cpaBHUTENBHYIO XapaKTEPUCTUKY XJIOPUCTOTO BOJOPOIa U THIPA3HHA.
2. MeTozs! NOTy4YeHHMsl, CTPOECHHE U CBOWCTBA CEPHON KUCIIOTHI.
3. CtpoeHue, METOAbI MIOYUYEHHUS U CBOUCTBA OKcHaa a3oTa (+3).
4. MOXHO JT1 JUTs TIOyYEHHsI CEPOBOOPO/Ia HCIIONIB30BaTh B3aUMOIEHCTBUE CYIHGUIOB
a) ¢ a30THOM KUCIIOTOH, 0) ¢ YKCYCHOM KuciaoToi? OTBET 000CHYHTE.
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5.ITogemy XJIOpHAS KUCIOTA SBISETCS CHIILHOM KHCIIOTOH, HO CIIA0BIM OKHCTUTEIIEM?
6. 3akoHYMTE YpaBHEHHs H moadepuTe KO3(PPUIIMEHTHI METOIOM MOJypeaKIuit
I, + Cl, + KOH=
NH20H + K3S,05 +H,0=
Mopayas 2 Cemectpl
BAPUAHT 1

JaiiTe cpaBHUTENBHYIO XapaKTEPUCTHKY OOpHOH 1 hocHOpUCTOM KUCIIOT.

2. Kakoe coenuHeHHe MBIIIbsAKa 00pa3yeTcs Npu JASHCTBUU pa30aBICHHON CEPHON KHCIOTHI M IIMHKA
Ha OoKcHJ MbItbsika (+3)? Kakumu cBoiictBamu oHO oOnanaet? [IpuBenure ypaBHEHUS peaKIlnil.

3. Kakoe BemecTBO Ha3bIBAIOT « KalbLUT», «Mpamop», «u3BecTHAK»? Kak oHO momywarcs B
nmabopaTopuu, KAKUMH CBOHCTBAMH 00Ja/IaeT U TIe IPUMEHSIETCS

4. OcymecTBUTH MPEBPAIEHIS U HANTH HEM3BECTHHIE BEIIECTBA

=

NaOH  HCI tC Mg  KMnO,
A)Si—> X1—» Xo - Xzg— Xu— Xs
NaOH HCI t,C Mg KMnQO4

B)Sh— Xi—» X; - Xzg—> Xua—> Xs

Xumus MetaioB. Moayas 3 (Cemectp 2)
BAPUAHT 1
1.MeToap! nony4eHus: U CBOMCTBA TUAPOKCUIOB HATPUS U KAJIbLIUS.
2. Yto 00mIero u pa3InyHOTrO B XMMUYECKOM MOBEJCHUHU OSPUILIHSL, aTFOMUHUS U 0J10Ba?
3. YTto0 Takoe «KeCTKOCTb» BoAbl? Kakne BUIBI )KECTKOCTH BEI 3HaeTe M Kakne METOABI YOAICHUS
JKECTKOCTHU BOJIBI CYILIECTBYIOT?
4. Ocy1iecTBHUTE CIEAYIONINE IPEBPALLECHNUS, HA30BUTE BELIECTBA M YKAKUTE UX OKPACKY M METOABI
MOJTYYEHUS
A) TIOz — TiCI4 — TiOCIz—> NazTiO3 — TiOSOA—> Tiz(SOA)s
b) V— VCI; —» VOCI; — Na;V409 — HVO3
B) Cr— [Cr(CH3COOQ),* 2H,0]2— Cr2(S04); — K3[Cr(OH)s] — K2CrOs —K,CrOs
5. Wcnonp3ys BETMUMHBI CTAaHIAPTHBIX 3JIEKTPOAHBIX MOTEHIIMANIOB, 000CHYWTE MOYeMy MpH
B3aMMOJICHCTBUH C BOJOW XJIOpUA0OB BaHaaus (+3 ) u (+2) oOpa3yroTcs pa3Hble MPOTYKThl PeaKIInH.
Xumusa metamnos. Moayas 4 (Cemectp 2)
BAPUAHT 1
1. Kakumu BemiecTBaMu ClieAyeT BOCIIOIB30BATHCS IS IEPEBEIEHUS B pacTBOp OKcHIa MEIU
(+1)?
2. Urto o01iero u pa3InyHOTO B cBOMCTBaX (heppartos (+6), MmaHnranatoB (+6) u kymparos (+3)? OtBer
COTPOBOX/IAWTE COOTBETCTBYIOIMMHU YPAaBHEHUAMH PEAKITHii?
3. Hamummute hopmyy xiopuaa rekcaamuakodanbsta (+3). OnpenenuTe KOOPIUHAITMOHHOE YUCIIO
KomIiekcooopo3asarens, BenuunHbl DCKII 1 MarHUTHOr0o MOMEHTa B MarHuToHax 6opa. Buemnine-
WIN BHYTPUOPOUTAILHBIM OYZEeT KOMIUIEKC, ToueMy?
4. Kakoe BEIIECTBO HA3bIBAIOT «IIABKHIA OEJBIN MpenunuTaT»? YKaKUTe YCIOBHS €ro MOTyYeHHUsI.
KaxoBo cTpoenue storo Bemecrsa’?

5. [IpuBenure ypaBHEHHS PeaKLUi IS CIEAYIOINX TPEBPAIICHHIH:
A) MnSO4 — Mn02 B) MnSO4—> KzMnO4
B) MnSO4 — HMnO, F) MnSO; — MH(CH:;COO)Q,

Kputepun ouneHuBaHus py0e:kHOH KOHTPOJIBHOH padoThl

-15-12 GannoB BBICTABISIETCS CTYICHTY, eciii paboTa BeinosHeHa Ha 80-100 % ot npenmnaraemoro oobema u
M3JI0’KE€HA TPAMOTHBIM SI3IKOM B OTIPE/IEIICHHOM JIOTHYECKOH TOCIeI0BATEIHHOCTH C TOUHBIM
WCIOJIb30BaHUEM CIEIMATN3UPOBAHHON TEPMUHOJIOTHH; IOKAa3aHO YBEPEHHOE BJIaJICHHE HOPMaTHUBHOMN
0a30H, MPaBWIBHO PEILICHBI BCE pacUeTHBIE 33a4K, HATMCAHbI YPAaBHEHUS PEaKIHii-

- 11-9 GaiyioB BBICTABISIETCS CTYJICHTY, €clid paboTa BhITIOIHEHa B 00beMe 60-79% oT mpeziaraeMoro
o0beMa,
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HO UMEET OJIUH U3 HEJOCTATKOB!

B paboTe JOMYIIEHbl OJIUH-ABA HE0UEeTa IIPU OCBEIICHUU OCHOBHOI'O COAEP)KaHUs OTBETA;

HET ONpeIeIeHHON JIOTHYECKOH MOCIIeI0BaTENbHOCTH, HETOUHO UCTIONIB3YETCS CIIeMaIn3HpOBaHHAas
TEPMUHOJIOT S, JOIyIIIeHa HETOYHOCTh B PacdeTe 3aJau WiIK HEBEpHO NOoA00paHbl KOAQQPHULIUEHTH B OJJHOM
U3 YPAaBHEHUH peaKkUuu.

- 6-8 GaJUTOB BBICTABIISIETCS CTYICHTY, €CJIM paboTa BEIIOJIHEHA HETIOIHO B 00beMe 45-59%, He mokazaHo
o0111ee MOHMMaHKE BOMIPOCa, UMETIICh 3aTPyTHEHHUS MU JOITYIICHBI OIIUOKH B ONPECTICHUH TTOHSTHH,
UCIIOJIb30BaHUN TEPMHUHOJIOIHH, IPH 3HAHUH TEOPETHUECKOI0 MaTepralla BbISBICHA HEIIOIHAS
c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHHI M HABBIKOB PEILICHUS XUMUUECKUX 33134 WK YMEHHS 0A0UpaTh
K03(pPULMEHTH B YpaBHEHUSX XUMUYECKUX PEAKIIUH.

Tembl KypcoBbIX padoT
no kypcy «Heopranuueckasi Xumus

1. @dTopuaHbIE KOMIUIEKCH IEPEXOAHBIX METAIUIOB U UX PUMEHEHHE .

2. KnaTpatHblie coeTUHEHHUS.

3. Knacrepsl: monydenue, cTpoeHue, CBOUCTBA U IPUMEHEHHE.

4. Heopranmyeckne moauMepsl 1 UX 3HaYCHHE.

5. CBoiicTBa HAHOMATEPHATIOB, UX OCOOBIE CBOWCTBA U PUMEHEHNE .

6. CoBpeMeHHBIC HICTOYHUKH YHEPTUH U POJIb COEIMHEHUI METAJUIOB B UX paboTe.
7. Hosrle kommniekcHble coequaenust Meau (1) ¥ ux mpUMeHeHue.

8. KoMrutekcHbIe coeTMHeHHs TIATHHBIHA CITY)KO€e Y YelloBeKa.

9. HoBble KOoMILIEKCHBIE COeIMHEHHS cepedpa.

10. CoenuHeHus TEXHEIHsI, TOIYICHHE , CBOHCTBA.

11. MeTaiipl M MX COSAMHEHUS B IPOIIeccax KaTajm3a.

12. [TpumeHeHne KOMIUIEKCHBIX COSMHEHUI 30J10Ta B MEIHIIMHE.

13. XUMHUYECKHE UCTOUHUKH TOKA U MEPCIIEKTUBBI HX MCIOIb30BaAHMSL.

14. CoenuHeHUs 30710Ta U cepedpa B XUMHUH U MEIMIIMHE,

15. [Tomyuenue u cBOICTBa MOCTUKOBBIX KOMILIEKCOB KOOAIIBTA, POJIUS 1 HPUIUS.
16. CoeMHEeHNUS TAHTAHOWIOB M UX KOMIUIEKCHBIX COCJUHEHUH B COBPEMEHHOH MPOMBIIICHHOCTH.
17. [Nony4yeHue cBEpX4NCTHIX MATEPUATIOB B COBPEMEHHOW MPOMBIIIUIEHHOCTH.

18. Komrmutekcuple coemnaeHus xpoma (+2).

19. Coenunenust xpoma (+3) B HayKe ¥ TEXHUKE.

20. [NonmokcomonubaaTHeie Knactepsl. [lomydeHne, CTpoeHHE U IPUMEHEHHE.

21. HoBele cBepxTsbkenble ieMeHTH: [IpoOnemMbl TMOJMydeHHMS H  HM3YYEHHsS CBOMCTB HOBBIX
CBEPXTSDKEIIBIX DJIEMEHTOB.

22. ITonydenue u cBONCTBA HOBBIX KOMIUIEKCHBIX COEAUHEHUNA HHUKES.

23. KapOoHunel: cTpoeHune, Mony4eHue, IpuMeHeHHe.

24. HoBsle MaTepHabl B HEOPraHUIECKOH XHMUH.

25. KommnekcHble coeIMHEHUSIKATBIMS U MarHUsl, UX MTOJYYeHUE U POJIb B OMOXMMHUYECKUX MPOIIeccax.
26. MeTamioKOMITIEKCHI, MX TIOyYeHHE U CBOICTBA..

217. Komrutekcel jxemne3a 1 UX poiib B XUMUH U OMOXVMHH.

28. ['eTepononmcoeTMHEHNS M MX IPUMEHEHHE. .

29. [Ipobnembl epepaOOTKH MapTaHIIEBBIX PY.

30. Heoprannueckue coeinHeHUs1 MPOTHB paka.

31. Heoprannueckue npon3BoAcTBa U Npo0OIeMbl HKOJIOTHH.

32. OCoOEHHOCTH CTPOCHUS M TIOBEICHUS] H30TIOIMCOCIMHEHIH XpoMa B BoJIb(pama.
33. Bepuuii u ero coeAMHEHUS .

34, Baxneiimme coeTMHEHNs «KPBUIATBIX» METAJUIOB M UX POJIb B OCBOEHHH KOCMOCA.
35. CoeuHEeHUs! OCMHSA, UX MOJyYEHUE U CBOWCTBA..

36. Banaauii 1 ero HoBblE COEAUHEHUS.

37. HoBrle koMIIeKCEl BaHa S,

38. Coenunenust HuoOus u Tantana. [lomyuenue, cBOHCTBa, MPUMEHEHHE.

39. [Nepokcokomrimekchl MeTaiuioB. [logydeHue u mpuMeHeHHe.

40. HuTtporennnbHbIe KOMITIEKCHI METAJUIOB U TIpo0JieMa CBS3BIBAHUS a30Ta.

41, CoenuHeHUs Mapraiia B HEOOBIYHBIX CTEIECHSIX OKUCIICHUS.

42, @Deppartsbl, MOy4€HUE U CBOMCTRA.

43. Coennnenus menu, cepedpa u 3om0t1a (1). [lpumenenne u momydenue.
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44, CoemuHeHHUs 0JI0BA ¥ CBUHEIA Ha CITy)kOe derroBeka.

45, ['epmanwmii 1 €T0 COSTMHCHHUS .

46. CoenuHeHUs rajutus, MHIUS U TaJUTUs. VX monb3a u Bpen s 4eIoBea.

47, Hcnonap30BaHue METAIOB U UX CINIABOB B KOCMOCE.

48. Hanoyrnepon Ha ciryx0e yenoBeka.

49, Pounb HeopraHn4YecKUX COSAMHEHUI B MPOIIECCaX CHHTE3a HOBBIX OPraHUYEeCKHMX BEILECTB.
50. CoeauHeHns Kalblys B HAIlIEH »KU3HU.

Kputepun oueHuBaHHMA KYpCOBBIX padoT

[Toarorornennas u oopMIeHHAS B COOTBETCTBHH ¢ TpeOOBaHUAMH paboTa (pe3eHTAINS, JOKIA )
OLICHUBAETCS MPETOaBaTeIeM O CIEAYIOIINM KPUTEPHSM:

- YPOBEHB 3PYAUPOBAHHOCTH aBTOPA MO M3YYEHHOW TeMe (3HaHHE aBTOPOM COCTOSHHUS U3ydaeMOn
npoOJIeMaTHKH, UTUPOBaHNUE HCTOYHHUKOB, B T.4. HITA);

- JOTHYHOCTD MOJIaYH MaTepraa, TPaMOTHOCTh aBTOPA;

- COOTBETCTBHE pabOTHI BCEM CTaHIAPTHBIM TPEOOBAHUAM K 0(OPMIICHUIO;

- 3HAHHS U YMEHUS Ha ypOBHE TpeOOBaHUH cTaHIapTa JAaHHOW AMCUUILTMHEL: 3HaHHE (DaKTHUECKOTO
MaTepuana, yCBOSHHe OOIINX MOHATHI U UACH.

- 0 6ayuIOB BBICTABISACTCS CTYACHTY, €CJIH PadOTa HE COOTBETCTBYET KPUTEPHSIM;

- 3 Gayuta BBICTABISICTCS CTYJICHTY, €CIIM pab0oTa YaCTUYHO COOTBETCTBYET KPUTEPHSIM;

- 4 Gana BBICTaBISIETCA CTYACHTY, €CJIH pad0oTa COOTBETCTBYET KPUTEPHUSAM, HO OTCYTCTBYET JIOTHYHOCTh
W3JI0KEeHUs] HH(POpMaLInY;

— 5 0aJII0B BEICTABIISIETCSI CTYICHTY, €CTT pab0Ta MOTHOCTHI0 COOTBETCTBYET KPUTEPHSIM.

5. Y4edHO-MeTOqHYECKOE U HH(POPMALIMOHHOE 00ecTeYeHne TUCIUIIIHHBI
5.1. IlepeyeHb OCHOBHOM M JONOJHUTEIbHOU YUeOHOM JINTEpPaTypbl, HEOOXOAMMOI 1)1 OCBOCHMS
AUCHUIIIMHBI
OcHoBHas1 1uTEpPaTYpa
1. Tpetpsikos FO./1., Mapteinenko JI.U., I'puropeeB A.H., Iluanze A.}O. Heoprannueckas xumust. Xumus
anemenToB. M.: M31-80 Mock. yH-Ta, 2001, 2004, 2007, 2011. 1.1,2. - http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?init+bashlib.xml,simple.xsl+rus
2. Heoprannveckas xumus / [log pen. Tperbsixosa FO.JI. B 3-x Tomax. M.: Akanemus, 2008.- DnexTpoHHas
oubnmorexa . http://ecatalog.bashlib.ru/cgi-bin/zgate.exe
3. l'onp0Opaiix 3.E., Macnos E.. Coopauk 3agad. M.: Beicm. mk.,2004, 2007-,384 c.
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe
JonmoHUTETbHAS IUTEpPATypa
4. AxmeroB H.C. O6mas u Heopranudeckas xumus. M.: Beicmr. mik., 2003, 639 ¢. DeKTpoHHBINA pecypc
http://e.lambook.com/ Axwmetos, Hanns Cubrarosuy. O6mas u Heopranndeckas xumus : yaeouuk / H. C.

AxmeroB .— Uzn. BoceMoe, crepeotunt. — Cankt-IlerepOypr : Jlanp, 2014 .— 743 ¢. —.: c. 727 .—
JlocTyn K TEKCTY 3JIEKTPOHHOTO M3/IaHUsI BO3MOXEH depe3 DIEKTPOHHO-ONOIUOTEUHYIO CHCTEMY
m3narenscTa "Jlanp" URL:https://e.lanbook.com/book/91305#book name

5. Hekpacos b.B. OcuoBbl 00m1eit xumuun. B 3- x Tomax. M.: Bsicm. mik.,1969,1970, 1973.- -
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?init+bashlib.xml,simple.xsl+rus

6. T'punByn, H. Xumust anemenToB: B 2 T. (KoMILUIeKT) [DaeKTpoHHbIH pecypc] : crpaBounuk / H. TpunBy,
OpHIIO A.. — DnekTpoH. AaH. — MockBa : U3natensctBo "Jlabopatopus 3Hanuid", 2017. — 1348 c. — Pexum
nocryma: https://e.lanbook.com/book/94157.

7. BopobObeBa, Onbra lBanosua. Bonpochl,ynpaXHEHUS 1 33/1a41 TI0 HEOPTaHUMYECKOH XuMu: [ Yueb.mocodue

st xum.crier.yH-B] / O.1. Bopo6sesa, E.A. JlaByt, H.C. Tamm ; mon pexn. A.B. HoBocenooit .— M. : 13xa-Bo
MI'V, 1985 .— 175 c. — DnekrponHas oubnamnoreka . http://ecatalog.bashlib.ru/cgi-bin/zgate.exe

8. 'enppman, M.M. Heopranmueckast Xumusi [ QNeKTpOHHBIN pecypce] : yuebHoe nocodue / M.U. I'ensdman, B.I1.
KOctparoB. — DnektpoHn. nan. — Cankt-IletepOypr : Jlanbp, 2009. — 528 ¢. — J[oCTyM K TEKCTY 3JIEKTPOHHOIO
M37IaHUS BOBMOKEH yepe3 DIIeKTPOHHO-OMOINOTEUHYI0 cucTeMy u3aarenscTsa ""Jlanp"

URL :https://e.lanbook.com/book/91305#book_name
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http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5584&TERM=%D0%90%D1%85%D0%BC%D0%B5%D1%82%D0%BE%D0%B2,%20%D0%9D%D0%B0%D0%B8%D0%BB%D1%8C%20%D0%A1%D0%B8%D0%B1%D0%B3%D0%B0%D1%82%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/book/94157

9. KpaTkuii Kypc TeopeTHdecKol HeOpraHHYECKOM XUMUH [ DIIEKTpOHHBIN pecypc] : yaeOHoe nocobue / E.I.
I'onvapos [u ap.]. — DnektpoH. nan. — Cankt-IletepOypr : Jlanb, 2017. — 464 ¢. — Pexum nocryma:
https://e.lanbook.com/book/93591.

10. Tarapunosa, 3.C. Heopranmueckas xumusi. KOHCTIEKT JeKIuid [ DIeKTpOHHBIN pecypc] : yueOHoe mocodue /
9.C. Tatapunosa, A.A. boOpoBHUKOBa. — DnekTpoH. JaH. — Kemeposo : Ky3['TY umenu T.®. 'opbauesa,
2013. — 63 ¢. — Pexum noctyma: https://e.lanbook.com/book/69527.

11.boeBa M.K., AmuneBa H.A., Unbsicoa P.P. Metonuueckue ykazanus K 1JaOOpaTOPHBIM paboTaMm 1o
Heopranmdeckor xumnu. «Hemeramnb s cryneHtoB 1 kypca xumudeckoro ¢akynereTa, Y da. PULL
baml'y,2015.- https://elib.bashedu.ru/

12. AmuneBa H.A. 3amanusi K KOJUIOKBHyMaM I10 XUMHUH HEMETAIIOB. MeToandeckue yKkazanus as 1
Kypca xumudeckoro (akynabrera.- Yda, PULL baml'y, 2014 - 32c¢.- https://elib.bashedu.ru/

13. Amunesa, H.A., Ky3una, JL.I'., BepectoBa, T.B. Xumust metanios: 1abopaTOpHBIH TPAKTUKYM 110
Heopranndeckorr xumuu / H.A. Amunesa, JI.I'. Ky3una, T.B. bepecropa. bamkupckwuii rocy1apcTBeHHBIH
yauBepcutet. — Yda: PUL baml'V, 2017, 96 c. https:/elib.bashedu.ru/

14. bepectoBa T.B., Amunesa H.A., Ky3una JI.I" 3ananus 1j1st HOATOTOBKH K KOJIJIOKBUYMaM T10 XUMUHU
metaiios-. ¥Yda, PULL baml'Y, 2016,.-C.47. https://elib.bashedu.ru/-

5.2. TlepeyeHnb pecypcoB HH(POPMALNOHHO-TeJIEKOMMYHHKAIMOHHOI ceTn « AHTEpHET» U
NMPOrpaMMHOro obecneveHusi, HeOOXOAMMBIX /ISl 0CBOEHHS THCIMILTHHBI

1. DnekTponHas 6ubnmmoreunas cucrema «b baml 'V - https://elib.bashedu.ru/

2. DnekTpoHHas OMONIMOTeUHAs cucTeMa « Y HUBEepCUTeTCKas Onbnnoreka onnaitiy - https://biblioclub.ru/

3. DnekTpoHHas OMOIHOTEYHAs cucTeMa u3aTenbeTa «Jlauby - hitps://e.lanbook.com/

4. DnexTpoHubIi Katanor bubanoreku baml'y - http://www.bashlib.ru/catalogi/

5. VuuBepcanbHas base nmanaeix EastView (mocTym K SJIEKTPOHHBIM HAyYHBIM OJKypHajgam) -
https://dlib.eastview.com/browse

6. Hayunas snexTpoHHass OubOnmmoteka - elibrary.ru (IocTym K SJIGKTPOHHBIM HAy4YHBIM >KypHajiam) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Jlorosop Ne 104 or 17.06.2013 r.
Jlunien3un GeccpovHbIe

8. Microsoft Office Standard 2013 Russian. lorosop Ne 114 ot 12.11.2014 r. JIuniensun Oeccpoynsle

9. Kaspersky Endpoint Security ans 6uszneca - Crangaptabiid. Jorosop Ne31806820398 ot 17.09.2018 r.

Cpok nerictBus aunen3uu o 25.09.2019

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

11. Cucrema ueHTpaiu3oBanHoro tectupoBanus baml'y (Moodle). YuuBepcanbHas oOIIeCTBEHHAS
ymnensus GNU

6. MaTepl/IaﬂbHO-TeXHH‘leCKaﬂ 6833, HeoO0XoAuMAan JJIst OCYIIECCTBJICHUSA 06pa30BaTeJ’lBHOF0

npomecca 1mo IMmCuuIinae

HaumenoBanue
CenuaJIbHBIX
HoMeleHuii u OcHAaIIeHHOCTD CHEeNHAJIbHBIX MOMEIIeHHii U MOMelleHHii 115 Ilepeuennb
nmoMeLeHuii 11t CaMOCTOAITEJLHOMH padoThI JIMIEH3UOHHOTO
CaMOCTOATENb- NMPOrpPaMMHOI0

o0ecneuenns.PexBusu
ThI
MOATBEPKIAIOIIEr0
JOKYMEHTA

HOM pa6oTshI
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https://elib.bashedu.ru/
https://biblioclub.ru/
https://e.lanbook.com/
http://www.bashlib.ru/catalogi/
https://dlib.eastview.com/browse
https://elibrary.ru/projects/subscription/rus_titles_open.asp

1.y4yeonas
ayauTopus
npoBeaeHust
3aHATHI

I

JIEKIIHOHHOTO
THNA:ayAUTOPHS
Ne 405 (xumdak
KOpIyc),
aynutopusi Ne311
(xumdak  Kopmyc),
aynutopusiNe 310
(xumdak  Kopryc),
aynutopust Ne 305
(xumdaxk xopryc).

2.y4ye0Has
ayauTopus
NMpoBeaeHust
3aHATHI

183

CEMHUHApPCKOro
THIIA:

nmabopatopuss ~ Ne
401 (xumdak
KOpITyC),
naboparopuss ~ Ne
421 (xumdak
KOpIIyC

3.y4eOHble
ayIUTOPHH IS
KypCOBOTo
NPOEKTHPOBAHMS
(BBITIOJIHEHUS
KYPCOBBIX
pador):
nmabopatopus Ne
307 (xumcax
KOpITyC),
nabopatopus Ne
408 (xumdpak
KOpITyC),
nabopatopus Ne
409 (xumcpax
KOpIyc),
nabopartopust Ne
414(xumdax

KOpITYC)

4, ydyeOHas
ayaiuropust  J1Js
NPOBeIeHUA
TpyNnoBbIX H
MHAMBUAYAJbHBI
X KOHCYJbTAIUM:

Aynutopus Ne 405

YuebHas MeOerb, yueOHO-HATJISTHBIC nocoOwus,
JIOCKa,HOYTOYK,MyIbTHMeAHa-ipoekTop Mitsubishi XD3200U, sxpan
¢ sanexrporpusogoM 300*¥400cm SpectraClassic.

Aynuropus Ne 311

YuebHas MeOelb, yueOHO-HAT IS THBIC JIOCKa,
HOYTOYK,mpoekTop Mitsubishi XD 600U, 3kpaH ¢ 31€KTPOIPUBOIOM
Projecta 183*240cm Mattewhite.

rmocoous,

Aynuropus Ne 310
VYuebnas Me0enb, y4eOHO-HAT A THBIE mocoowus, IIOCKa,
HOYTOYK,MynbTuMenua-npoekrop  Mitsubishi EW230ST, sxpan
HactenHbii ClassicNorma 244%183.

Aynuropus Ne 305
VYuebHas Me0enb, y4eOHO-HAT A THBIC nocoowus, JIOCKa,
HOYTOYK,MynbTuMenua-npoekrop  Mitsubishi EW230ST, »skpan

Hactennsl ClassicNorma 244*183.
JlaGopaTopust Ne 401

YuebHas MeOeib, yueOHO-HATIIAHbBIC TOCOOUs, T0CKa, OaHs BOSHASI,
Bechl aHanuTuueckme Leki B2104(100%0.001 r), Becst BK-600
nadopatopusie (600%0,01 1), cucTeMHsIii 070K KOMIbloTepa Pentium
4  2.0A/GigaByte @ GA-8LD533/512Mb/4  O.OGb/FDD/ATX.
muctwusTop 13-4,

JlaGopaTopusi Ne 421

YuebHast MmeOenb, yueOHO-HarIAIHbIe mocoous, qocka, Beckl BK-600
naboparopusie (600*0,01r)

JlaGopaTopusi Ne 307

VYuebHast Mebelb, yueOHO-HATTIsIIHBIE Toco0us1, u3Meputens OP-264/1
— 2 IT.,KOMIBIOTEP B COCTaBE CHCT.OIOK
BUSNBusiness,mountop20"LG, Ki1aBuatTypa, MbIiilb, MEIIaIKa
MarauTHas ¢ nogorpesomIID-6110M, M®Y XEROX
WorkCentrePE1 14e(undp.xomup 1 4xon/muntnas. npuatep600*600dpi,
14ctp/mun), morutop KK 15" BenQFP 51G<Silver-Black>
(1024*768, LCD), mpunrep HP Laser Jet 1022 (A4, 1200dpi, 18
crp/muH), npucnocobnennerntp TIIP-M-4, peructparop OH-827, pH-
metp pH-150MU croc.nmoBepkoii, CHCTEMHBIH 0JIOKKOMITbIOTEpA
CeleronD2.26/256Mb/80Gb/3.5"/Kombo: 16/52/24/52/Kopmyc STEP
300W

JlaGopatopus Ne 408

YuebHas mebenpb, yaeOHO-HArIIHBIE Toco0us, mocka, pH-metp pH-
150MH (¢ roc. moBepkoii), komboHarpesatenb ES-4110 mp-Bo
Poccust, MO®Y CYOSERA naszepnsiit FS-1030MP A4, Becer BCJI-
200/1 1A, ceiid.

1. Windows 8 Russian.
Windows Professional

8 Russian Upgrade.
HoroBop Ne 104 ot
17.06.2013 .
Jlunen3unbdeccpouHbie
2.

MicrosoftOfficeStandar
d 2013 Russian.
HoroBop Ne 114 or
12.11.2014 r.

Jlunen3un O6eccpouHbie

3.
KasperskyEndpointSec
urity Ui Ou3Heca -

CraHaapTHBIH.
Horosop
Ne31806820398 oT
17.09.2018 1. Cpok

IIENCTBUS JINLIEH3UHU 10
25.09.2019

4. Cucrema
LEHTPAIN30BAaHHOTO
tectupoBanus baml'V
(Moodle).
VYHuBepcanbHas
oOrecTBeHHAS
munen3us GNU

5.
LinuxOpenSUSE 12.3
(x84 _64)
GNUGeneralPublicLic
ense
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aynuropust Ne 405
(xumpax kopyc),
aynutopust  Ne311
(xumdak  Kopryc),
aynutopusiNe 310
(xumdak  Kopmyc),
aynuropust Ne 305
(xumdak xoprmyc).

5.yueOHasn
ayauTopusi s
TeKyIIero
KOHTPOJISt |
NPOMEKYTOYHOMH
aTTecTAlUuU:
aymuropust Ne 405
(xumpax kopmyc),
aynuropusiNe311
(xumpax kopmyc),
aymuropusiNe 310
(xumdak  Kopmyc),
aynutopust Ne 305
(xumdak  Kopmyc),
aynutopust Ne 001
(xumpax
KOPITYC),ay AUTOPH
g Ne 002 (xumdax
KOPITYC),ay AUTOPH
1 Ne 006 (xumdax
KOPIIYC),ayAUTOPH
s Ne 007 (xumdpax
KOPITyC),ay AUTOPH
s Ne 008(xumdax
KOpITyC),
aynutopust Ne 004
(xumpax kopmyc),
aynuropust Ne 005
(xumax xopryc).

6.moMeleHue s
CcaMOCTOSITEILHO
71 padoThI:
YHUTaIbHBIN 3all
Nel (TyIaBHBIHA
Kopryc),
YUTAJIbHBIA 3l
Ne2 (¢pm3mar
KOpIyc-y4eGHOE),
YUTAJIBHBIA 3l
Neq (xoprtyc
6unodaxka),
YHUTaIbHBIN 3all
No5
(rymMaHUTapHBII

Kopiiye),

JlaGopaTopust Ne 409

EMKocTHas siueiika [uid aHaiM3a CYCHEH3UM M 3MYJbCHUN AJIs
paboTBl C Ja3epHBIM aHAIW3aTOPOM pa3mepoB dactull SALD-
7101,ma3epHpii  AUQPaAKIMOHHBI aHANMM3aTOP pa3Mepa YacTHII
SALD-7101, crabmwmmsarop Pecanta ACH -1500/11] «Ba
(280*140*185 4,5 xr), cymmika naboparopsas Bakyymnas CIIT-200.

JlaGopaTopus Ne 414

VYuebHas mebenb, koHaykromerp OK-HO4, mepemenimBaroriee
ycrpoiicteo  ['13-6500 1.75.45.0060, cymmnaka nabopaTtopHas
BakyymHas CIIT-200, ynerpatepmocrar YTVY-3 — 2mt., MmoruTop 17"
LGezFlatronT710BH (0.2, 1280*1024-68T';, TCO"99).

Aymuropus Ne 001
YueOHas Mebenb, yueOHO-HATIIHBIC TIOCOOMS, JOCKa
Aynuropus Ne 002
VYuebnas MeOenb, yueOHO-HATIISIIHBIC TIOCOOHS, JOCKa
Aynutopusi Ne 006
YueOHas Mebemnb, yaeOHO-HATIIAHBIC TIOCOOUS, TOCKa
Aynurtopus Ne 007
VYuebnas MeOenb, yueOHO-HATIISIIHBIC TIOCOOHS, JOCKa
Ayautopusi Ne 008
YueOHast Mebelb, yueOHO-HATISIHBIC TIOCOOUS, JOCKa
Aynutopus Ne 004

YueOHast MeOenb, y9eOHO-HATIIIHBIE TOCOOUS, JOCKa, KOMMYTAaTOp
HP V1410-24G, nepcoHanbhbiii kommbioTep Lenovo ThinkCentre
AT70z Intel Pentium E 5800, 320 Gb, 19" - 15 mir, mkad HaCTEHHBIH
TLK6U.

Aynutopus Ne 005

Yuebnas mebenb, ydueOHO-HArNIsAIHbIE TOCOOWS, JTOCKA, KOMITBIOTED
DEPONeos 470 MDi5_3450/4GDDR/T500 G/DVD+R u MoHuTOp
ViewSonic 21.5 - 13 mr, mkap TLK TWP-065442-G-GY, mikad
MOHTa)KHBIH NT PRACTIC 2MP47-610B/SSt450/
SKS1/SSt750,59560, 00 T.316-14, mxad rvactennsrii TLKO6U

YuraabHbIi 3210 Nel

HayuHblit 1 y4eOHbIi GoHn, HayuHas nepuonuka, [1IK (MoHOOOK) - 3
mT, HeorpaHmdeHHBIH noctyn kK OBC u B/l; konmndecTBO mocamtoqHbIX
mect — 76.

YuranbHbii 324 Ne2

Hayunslit n yueOHbIll GpoHn, HayuHas nepuoauka, [1K
(MOHOOJIOK), TIOJKITIOYCHHBIX K ceTn MHTepHeT, — 8 miT.,
HeorpanuuyeHHsbli goctyn k ObC u BJI; konuuecTBO mocaio4HbIX
mect-50
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YUTAJIbHBII 3aJ1
Ne6 (yueOHbIit
KOpITYC),
YUTAJIbHBII 3aIl
Ne7
(TymaHUTapHBIN
KOpIIyC),
aynuropus Ne 418
(xumdaxk xopmyc)

7.10MeleHne 1JIA
XpaHeHHUs H
NpopuIaKTHYECK
oro
00CJIy)KUBAHMS
yueOHOro
000py10BaHus:
nmabopatopus ~ Ne
416 (xumpax

KOpITYC)

YuraabHbli 3271 Ned

Hayunslit u yueOHbIH (oHI, Hay4yHas NMepUOIHMKA, HEOTPaHHMYCHHBII
nmoctyn k ObC u BJI; konndecTBo mocagouynbix Mect — 60.

YuraabHbIH 327 Ne5

Hayunerit u yueOnb1i ¢poHz, HaydHas nepuoanka, [IK (MoHOOIOK) - 3
wT, HeorpanndeHHbIA goctyn Kk DBC u BJI; xonuyecTBO mocamno4HbIX
Mmect — 27.

YuraabHblii 321 Neb

Hayunerit n yueOnb1it ¢oHz, HaydHas nepuoanka, [IK (MoHOOIOK) - 6
T, HeorpanndeHHBINH noctyn k OBC u BJl; konndecTBO 1mocagogHbIX
mect — 30.

YuTaabHbIH 32 Ne7

Hayunblit 1 y4eOHbIi GoHn, HayuHas nepuonuka, [IK (MoHOOIOK) - 5
T, HeorpannyeHHbIA goctyn Kk ObC u BJI; xonnyecTBO mocagoyHbIX
mecT — 18.

Aynuropus Ne 418

YueOHas Mebenb, pakcuMuiIbHEIM anmnapaT Panasonic KX-FL423RUB
— 2 mrt., 3H-metp pH-150MMU (¢ roc. moBepkoii), aBTOTpaHCHOPMATOP
TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15, Becs
"Ohaus" PA64C (65r, 0,1mr) ¢ moBepkoii, Becki VIC-1500d1 (1500r.
100MI', BHemmH.kannbOpoBka) ACCULAB, wonomep M-160MU c
MOBEPKOH, KOMILIEKC BojpTamnepomerpudeckuii CTA, xommnbioTep B
kommuiekte  DEPO  Neos  4601\FO/monutop 20"  Samsung
BX2035/knaB./Mbliiib, KOMObIOTEp mepcoHanbHbiii Nel T1.210-14/3,
MarHuTHas Memainka Oe3 HarpeBa Tolopino — 2mrT, MarHWTHas
MelajKa ¢ HarpeBoM M HaHokepamuy.noBepx hG-MAG HS, merp-pH
pH-150MU (c roc.nmoBepkoii), mouutop 19" LG L1919S BF Black
(LCD<TFT,8ms, 1280%*1024,250K]I/M.1 400:1,4:3  D-Sub),
MepCOHAJbHBIH  KOMIbIOTEp B coctaBe c¢/Omok/Core J7-4770
(3.4)/H87/SYGA/HDD 500Gb, wmonutop JXK"20"Bemncl.knaBuar
ypa+twmsiiib, npuarep Canoni-SENSYSMF3010, pH-metp pH-150MU
¢ roc.moBepkoii, cuctemubrid Onok [IK (775), mxkad cymmipHBIHA
LOIPLF-25/350-GS1, (310X 310x310 MM 6/BEeHTHISTOpPA.HEPXK.CTAIb
UQPPOBOI KOHTPOJIEP), KOJMIECTBO MOCcaqouHbIX MecT — 10.

JlaGopaTopus Ne 416

AToMHO-a0copOnmoHHbIi  criekTpodoTomerp momenr  AA-7000,
¢upmer "llnvansy", Anonus, 6amioH ¢ renmeM Mapku A — 2 T,
Bentwsitop  BEHTC 100 BKMiy/*1/, ra3oBelii  xpomaTo-macc-
cnekrpomerp Mozxens GCMS-QP 2010PIUS, kommbioTep B cocTase:
CHCTEeMHBIH OJIOK, MOHHTOp, KJIaBHaTypa, MbIIIb, KOHJUIIMOHED
QUATTROCUMA QV/QN-F12WA, noytoyk FujitsuLifebooKF530
IntelCorei3-330M/4Gb/500Gh/ DVD-RW/BT/15.6"/Win7HB+0ffice,
MepCOHANBHBIA KoMIbloTep B Komiuiekre HP AiO 20"CQ 100 eu
(MoHOG6O0K), anmekTporuuTka Irit IR-8200,1500BT nuametp xoHpOpKH
185MmM.
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MHWHOBPHAYKHU POCCHUU

ITpunoxenne Ne 1

®I'BOY BO «BAIIKUPCKUN IT'OCYJIAPCTBEHHBI YHUBEPCUTET»

HANMEHOBAHUWE ©UJINAJIA

HANMEHOBAHUWE ®AKVIIBTETA (MHCTUTYTA)

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

JTUCIUTUIMHB _ HeopraHudyeckas XuMHus Ha 1
(HaMMEeHOBaHUE AUCITUTLIHHBI)
_ouHas ¢opMa oOydeHUs

(hopma o0yyeHust

cemecTp

Bua padorsl

O0BeM TUCHUILTAHBI

O6mas TpynoeMkocTs aucturuinabl (3ET / gacoB) 10/360
Y4eOHBIX 4aCOB HAa KOHTAKTHYIO pabOTY C MPENOJIaBaTEIEeM: 163
JIEKINH 36
MPAKTUYECKIX/ CEMUHAPCKHUX
J1a00paTOPHBIX 126
Apyrux (TpyNroBasi, HHANBUIYaJbHast KOHCYJIBTAIUS U WHBIC BUJIBI
y4eOHOIl eI TeTbHOCTH, IpeaycMaTpUBatoIue paboTy o0yJaromuxcs ¢
npenoaasarenem) (PKP) 1.2
Y4eOHBIX 4acOB Ha CAMOCTOATENbHYIO paboTy obyudaromuxcs (CP) 144
Y4eOHBIX YacoB Ha MOJTOTOBKY K
sK3aMeHy/3adery/nupdepenunpoanHomy 3adery (KoHTposs) 52.8

dopma(bl) KOHTPOJIS:
9K3aMeH 1 cemMecTp
3ayer ceMecTp
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OcHoBHaA U

dopMa TeKyLIero

®dopMa U3ydeHHs] MaTepUasIoB: JICKIIUH, O —— JamaHud 10 KOHTPOJIS
MIPaKTUYIECKUC 3aHITH, CEMHHAPCKHEC YCTIIeBaEMOCTH
IuTeparypa, N
No 3aHSTHSA, JTAOOpATOPHBIE PaOOTHI, CKOMOHIVEMAs CaMOCTOSTEITLHOM (KOIIIOKBHYMBI,
Tema u coneprkanue caMoCTOsITeTIbHAsL PadoTa U TPYAOEMKOCTh P Y KOHTPOJIbHBIE Pa0OTHI,
n/n (B 4acax) CTYAICHTAM (HOMEPA H3 | paGote CTyeHTOB KOMITBIOTEPHBIE TECTHI
CIIHCKa)
U T.I.)
JIK I[IP/CEM JIP Cp
1 2 3 4 5 6 7 8 9
1. Bopopon MEPEKHCh 2 - 8 8 [1,3,4-9,11,12] 1 U3yuuts| 1,4-6]; AynuropHas padora,
BOJOPOJA 2.0¢opmuts Temy[11] TECT,
3. BeIoaHUTH
Ne777-789 [3]
2. Kucnopon u ero 4 - 8 8 [1,3,4-9,11,12] 1 Uzyuwurs| 1,4-6]; AynutopHas padora,
COEIMHEHUS 2.0¢popmuth Temy[11] Tecr,
3. Bemonauts Ne1024,
1025,1030,1032,1037-
1038, 1040 [3]
3. 4 - 20 20 [1,3,4-9,11,12] 1 U3yunts| 1,4-6]; AynuropHas pabora,
. 2.0¢opmuts Temy[11] | konmokBuyM.
IOTCHEL " = 3. Bemonnuts KonTponbHas pabora
COCAMHCHHA Nel1103,1105,
1108.1111, 1119,
1122, 1124, 1125,
1130, 1131[3]
4, XalbKOreHsl W HX 6 - 16 20 [1,3,4-9,11,12] 1 Uzyuwurs| 1,4-6]; AynutopHast pabora,
COCTMHEHUS 2.0¢popmuth Temy[11]

3. BBITIOJIHUTE
Nel103,1105,
1108.1111,

KOJJTOKBHUYM.
Konrponbnas pabora
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1119, 1122, 1124,
1125, 1130, 1131[3]

5 Aszor u €ro 4 18 20 1 Uzyuuts[ 1,4-6]; AynuropHas padora,
COCAMHCHHUS 2.0bopmurs Temy[11] KOJUIOKBUYM.
[134-911,12] 3. Bemonnuts Ne955 — KourpounbHas pabota
978, 990, 992, 999-
1000
6 docdop Hero 4 12 16 [1,3,4,-7,12] 1 Usyuuts| 1,4-6]; AynuropHas padora,
COCUHEHUS 2.0¢opmurts Temy[11] KOJIJIOKBHUYM.
3. Bemonunts KontponpHas pabora
Ne 992-1004 [3]
7 MebInbsK, CcypbMa 4 12 16 [1,3,4-9,11,12] 1 Usyuwurs[ 1,4-6]; AynuropHas padora,
BUCMYT U UX COCTUHECHMSI 2.0¢popmuts Temy[11] KOJIJIOKBUYM.
3. BemonHuTh KonTponbnas pabora
Ne 1005-1016 [3]
8 Vriaepoa u ero 4 10 16 [1,3,4-9,11,12] 1 Uzyawurs[ 1,4-6]; AynuropHas padora,
COEUHEHUS 2.0opmuts Temy[11] KOJIZIOKBHYM.
3. BemonnuTh KonTponbnas pabora
Ne 903-925 [3]
9 Kpemuuit u ero 2 10 10 [1,3,4-9,11,12]] 1 Usyuuts[ 1,4-6]; AynuropHas padora,
COEIUHEHUS 2.0copmuts Temy[11] KOJIZIOKBHYM.
3. BemonnuTh Konrponbnas pabora
Ne 926-932[3]
10 Bop u ero coenuHeHus 2 12 10 [1,3,4-9,11,12] 1 Uzyunts[ 1,4-6]; AynutopHast pabora,
2.0¢opmuts Temy[11] | konmokBryM.
3. Betnoanumo Konrponbnas pabora
Ne867-876 [3]
Bcero yacos: 36 126 144
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MHWHOBPHAYKU POCCUN

®I'BOY BO «BAILIKMPCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

HANMEHOBAHUWE ©UJINAJIA

HAVMMEHOBAHUE ®AKVYJIBTETA (MHCTUTYTA)

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

IMCcHUIUIMHBL _Heoprannveckas Xumusi__ Ha 2
(HaMMEHOBaHUE TUCIUTUIHHBI)
_o4Has popMa 00ydeHUS_

(opma oOydeHust

ceMecTp

Buja paGorsl

O0beM TUCHUNINHBI

O6mas tpynoemkocts aucuuruinasl (3ET / gyacos) 17/252
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MPEIo aBaTesem: 147
JIEKLIUHA 32
MIPAKTUYECKUX/ CEMUHAPCKUX
1a00PaTOPHBIX 112
JIpyrux (TpynmnoBasi, UHIAUBUAYyalbHasl KOHCYJIbTALMS U UHbIEC BUIbI
y4eOHOM NeATSIILHOCTH, TPEyCMATPUBAIONINE pA0OTy 00YJIAFOIIIHXCS C
npenoaasaresieM) (OKP) 3.2
Y4eOHBIX YaCOB Ha CAMOCTOSITENHHYIO paboTy obyuatomuxcs (CP) 52
Y4eOHbIX YacoB Ha MOJATOTOBKY K
sKk3ameny/3auety/ nuddepennmpoBannomy 3auety (KoHTposns) 52.8

®opma(bl) KOHTPOJIS:
9K3aMeH 2 CeMecCTp
3a4er CeMecTp
Kypcosas pabora 2 cemectp
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OcHoBHAA U

JIOTIOTHHUTEIIbHAS
®dopmMa U3ydEHHUST MATEPUATIOB: JICKIIUH, MPAKTHUECKUE 3aHSITHS, cDATVDA 3aJaHus 1o
JmTepaTypa, o
e CEMUHAPCKUE 3aHITHSI, TaOopaTOpHBIE PabOTHI, CAMOCTOSITEIILHAS CKOM:H yepMasl CaMOCTOSATCIBLHOM
i Tema u conepxanue paboTa u TPyA0EMKOCTH (B yacax) CTI;HCHTaMH(}II{OMepa paboTe CTyIEHTOB
U3 CITUCKA)
JIK ITP/CEM JIP CP

1 2 4 5 7 8 9

1. IJ_ICHO‘-IHI)IQ u - 1 I/I3y‘-II/ITI)[ 1'6, 9], AyI[I/ITOpHaﬂ paGOTa.
11eJI0YHO3EMETTbHbIE [1-10,13,14] 2.0¢opmurts Temy [13] Tecr 1
METaTBI 3. Bemmosauts Ne 776- KouTponeHas pabora

806, 829, 837-846 [3]

2. bepuiiuii, anoMuHU# 2 - 8 2 [1-10,13,14] 1 Uzyuuts[ 1-6, 9]; AynuropHas pabora.

U UX COeIUHCHUA 2.0¢opmurts Temy [13] Tecr 1
3. BI)IHOJ'IHI/ITI)N‘_] 830' KOHTpOJ_H)HaH pa6OTa
836, ¢.302 Ne 866, 877
- 887[3]

3. I'epmanui, 0JI0BO, 2 - 6 2 [1-10,13,14] 1 Uzyuuts[ 1-6, 9]; AyautopHas paboTa.
CBUHEI ¥ X COCTUHEHUS 2.0¢opmuts Temy [13] Tect2

3. BuIosHUTE NQ 947 - KOHTpOJILHaH paGOTa
954 [3]

4, DJIEMEHTHI 2 - 6 2 [1-10,13,14] 1 Uzyuurs[ 1-6, 9]; AynutopHas padora,
HOArPYNIBl TUTAHA M HX 2.0dopmurs Temy [13] KOJUIOKBUYM.
COEeIMHCHUS 3. Boinosnnute Ne 947- KourponbHas pabota

954 [3]
5 2 - 8 4 1 Uzyuwurs[ 1-6, 9]; AynuropHas pabora,
JeMeHTbI [1-10,13,14] Z.O(I)OpMI/ITL TEMY [13] KOJIJIOKBUYM.
MNOATPYIIBl BaHAIUS M HUX 3. Bommonaute  Ne KonrpossHas pa6ora
COCIMHEHUSI 1017-1023 [3]
6 Xpowm, MOJIHOJIEH, 4 - 10 4 [1-10,13,14] 1 Uzyuurs[ 1-6, 9]; AynutopHast pabora,
BoJIb(hpam u ux 2.0¢popmuth Temy [13]
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COEIMHEHUS

3. Boimonuuts Ne

1089-1102 [3]

KOJUTOKBUYM.
KontponbHas padora

7 Maprasen, TeXHEMIA, 8 [1-10,13,14] 1 Usyawuts[ 1-6, 9]; AynuropHas pabora,
peHHI 1 UX COCTMHEHUS 2.0¢opmuTts Temy [13] KOJUIOKBUYM.

3. BommonuuteNe 1136- KourponbHas pa6ora
1148 [3]

8 KoMiekcHbie 6 [1,3,4,-10] 1 Uzyuurs[ 1-6, 9]; Henosas urpa
COEIMHEHUSI  MEPEXOTHBIX 2.0¢popmuts Temy [13] Komnoxsuym,
METAJIOB 3. Boimonauts Ne 689- KontponsHas paboTa

699( neuernsie ), 700,
704, 706 -709, 732 [3]

9 Keneso, KOOAJIBT, 10 [1-10,13,14] 1 Usyuuts[ 1-6, 9]; AynuropHas padora,
HUKETb W UX COCAUHEHUS 2.0dopmuts Temy [13] | konnokBuym.

3. Bemonauts Ne 1149 KourponeHas pabora
-1167 [3]

10 Menp, cepebpo, 10 [1-10,13,14] 1 Uzyuuts[ 1-6, 9]; AynuropHas pabora,
30JI0TO M MX COEIMHEHHS 2.0¢opmuts temy [13] | konmoksuyM.

3. BemomanteNe 809 - | Konrposnshas paGora
828 [3]

11 IlnatuHOMABI W WX 8 [1-10] 1 Uzyuurs[ 1-6, 9]; Jloxmamsl

COETMHEHUS] 2 I1oAroTOBUTH JOKJIA
3. Beimonauts Ne
1168- 1179 [3]

12 DIeMEHTHI 8 [1-10,13,14] 1 Uyunrs[ 1-6, 9]; AynutopHas pabora, .
HOArPYIIBl [WHKA W HX 2. Bemosnute Ne 847- | KonTponsnas pabora
COEIMHEHHUS] 865 [3]

13 Pejko3eMebHbIE 8 [1-10] 1 Usyuuts[ 1-6, 9]; Jloka bl
DJIEMEHTBI u ux 2. IToAroTOBUTH AOKJIA
COEIMHEHUS 3. Boimonnuts Ne 894-

898 [3]
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AKTHHOUIBI H®
COEIMHEHUS

ux

[1-10]

1 Uzyawts[ 1-6, 9];
2.IToAroToBUTH JOKJIAL
3. Bommonuuts Ne 899-
902 [3]

Jloxmaasl

Kypcogas pabora

10

1. K. Heopr. xumuu

2. Koopaunanuonnas
XHAMUSL.

3.Ycnexu XuMum.

4 U3Bectus PAH

5. Pecypcel nnTEpHETA

Pabora TOTDKHA
cojepkar
pedepaTuBHBIA
Marepuan 1o
IMoCJICAHMM Hay4YHbBIM
JOCTH)KEHHSAM B
o0macTtu
HEOPraHu4ecKoi
XHMHH: CBEICHHUS O
CHHTE3e HOBBIX
BEIIIECT,
KOMIIJICKCHBIX
COECJIMHEHUAX,
HaHamMaTepuazax ,
0CcOOEHHOCTAX uX
CHHTE3a, CBOWCTBAX U

IIPUMCHCHUH.

Bcero uacoB:

32

112

52
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PeliTHHT — IJIaH JUCIHUILIHHDI

Heopraunueckass XMMHS

[Tpunoxenne Ne 2

(Ha3BaHME AUCIUILIMHBI COTTIACHO paboueMy yueOHOMY IUIaHy)
HaIpaBJeHUE/CIIeNHATBHOCTE  04.05.01 «®yHmaMeHTaabHast U MPUKIHAS

XUMUSI»
Kypc 1 ,cemectp 1
Buabl yueOHoit neareabHocTn | bamnza Ywucno bannel
CTYACHTOB KOHKPETHOC 3aJIaHUH 3a MuHuManbpHBIH MakcumanbHBIN
3aJaHue ceMecTp
Moayas 1
Texkyumuii KOHTPOJIb
1. AynuropHas padorta 1 6 0 6
2. TecToBBIi KOHTPOIH 2 2 0 4
3.Komnoksuym 5 2 0 10
Py0exHblii KOHTPOJIb
1. [TuceMeHHast KOHTpOJIbHAs paboTa 15 1 0 15
2.
Moayasb 2
Texyumuii KOHTPOJIb
1. AynuropHas padorta 1 5 0 5
2. KomokBuym 3 5 0 15
3. ..
PyGe:xHblii KOHTPOJIb
1. [TuceMeHHast KOHTPOJbHAS paboTa 15 1 0 15
2. ..
HoowmpurenbHbie 0B
1. CryneHdeckas oTUMITHATA 5 1 0 5
2. Tecr 5 1 0 5
3.
4...
IocemaemocTh (0a/UIbI BBIYUTAIOTCS U3 0011el CyMMBbl HAOPaHHBIX 0AJ1J10B)
1. TlocemeHne JeKIMOHHBIX 0 —6
3aHATUN
2. TlocemieHue MpaKTHIECKUX 0 -10
(ceMuHApCKUX, TAOOPATOPHBIX
3aHATHI)
HNTOroBplii KOHTPOJIb

1. 3auer (nuddepeHIMPOBaHHBIN 3a4€T)
2. DK3aMeH 30 1 0 30
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PeliTHHT — IVIaH AUCHUIIJITHHBI

Heopraamdgeckas XuMus

(Ha3BaHME AUCIUILIMHBI COTJIACHO paboueMy yueOHOMY IUIaHy)
HarpaBjeHue/CrienuaibHOCTh 04.05.01 «DyHIaMeHTaNbHAS W PUKIIAIHAS XUMHSD)

Kypc 1 , CEMeCTp 2
Buabl yueOHoit neareabHocTn | bamnza Ywucno bannel
CTYJAEHTOB KOHKPETHOE 3alaHuil 3a MuHumansabli | MakcuManbHbIN
3aJlaHue ceMecTp
Mopayas 1
Texkyuui KOHTPOJIb
1. AynutopHas pabota 1 4 0 4
2. TecToBBIi KOHTPOJIb 3 2 0 6
3. KomoxkBuym 5 2 0 10
Py0e:kHblii KOHTPOJIb
1. IlucpbMeHHasi KOHTPOJIbHAsI paboTa 15 1 0 15
2. ...
Moayab 2
Texkyuui KOHTPOJIb
1. AynuropHas paboTa 1 4 0 4
2. JlenoBas urpa 2 1 0 2
3.KomnokBuym 4 3 0 12
4. Jloknaapl 2 1 0 2
PyGe:kHblii KOHTPOJIb
1. [TuceMeHHast KOHTPOJbHAS paboTa 15 1 0 15
2. ..
HoompurenbHbie 0Bl
1. CtyneHueckas ouMImaga 5 1 0 5
2. Tecr 5 1 0 5
3)
4...
IocemaemocTh (0a/U1bI BLIYUTAKOTCSH M3 0011el CyMMbI Ha0paHHBbIX 02J1710B)
1. TlocermeHne JeKIMOHHBIX 0 —6
3aHATUN
2. TlocemieHne MPaKTHIECKUX 0 -10
(ceMuHApCKUX, TAOOPATOPHBIX
3aHSATHIN)
HTOroBplii KOHTPOJIb

1. 3auer (iuddepeHMpOBaHHBIN 3a4eT)
2. Dk3aMeH 30 1 0 30

55




56



