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CocraBurens / COCTaBUTENM: JOLEHT,K.X. H. AMuHeBa H. A.

PaGouas mporpaMMa AMCHMIUIMHBI aKTyaJu3WpOBaHAa Ha 3acelaHuM Kadenapel (uznueckol Xumuu U
XUMHUUYECKOH 3Konoruu, npotokoi Ne 8 ot «07» ntons 2017 .

JlononHeHusT U WU3MEHEHHUs, BHECEHHBbIE B Pabodyr0 MporpamMMy IHUCHUIUIMHBI (OOHOBIIEHBI MEpPEYCHB
OCHOBHOM M JTOTIOJTHUTEIBHOU JIUTEPATyphl U JHUIIEH3MOHHOE MPOrpaMMHOe olOecrieueHre, HeoOXoauMoe
JUTSE. OCBOCHUS JUCIUIUIMHBI), TIPUHSITHI HA 3acelaHuu Kapeapsl (U3MUECKO XUMUU M XUMHUYECKOH
skosioruu, mpotokon Ne 11 ot 01.06.2018 1.

3aBeyromnuii Kadeapoii f/}f/’y’w/ / Mycradpun A.T.
!'/‘j

JlononHeHuss U WU3MEHEHHUs, BHECEHHBbIE B Pabodyr0 MporpamMMmy IUCHUIUIAHBI (OOHOBIIEHBI MEpEYCHb
OCHOBHOM M JIOTIOJTHUTEIBHOU JIUTEPATyphl U JUIIEH3MOHHOE MPOrpaMMHOe olOecrieueHrne, HeoOXoauMoe
JUTSL OCBOCHUS JTUCIUIUIMHBI), TPUHSITHI HA 3acelaHuu Kadeapsl (U3MYEeCKO XUMUU M XUMHUYECKOH
AKOJIOTUH, TIPOTOKOI Ne 6 ot 22.04.2019 1.

3aBeyromnuii Kadeapoii f/}f/’y’w/ / Mycradpun A.T.
!'/‘j

JomonHeHnst 1 n3MeHEeHHs, BHECEHHBIE B pa0OUyI0 MPOrpaMMy AUCIUIUIMHBL, YTBEPIKIEHBI Ha 3acefaHuH Kadeapbl

b

mpoTokon Ne 0T « » 20 T

3aBenyromuii kagenapoi / ®.1.0./

JomomHeHnst 1 n3MeHeHHsI, BHECEHHBIE B pPa0OUyI0 MPOrpaMMy AHCHIUIUIMHBL, YTBEPIKIEHBI Ha 3acefaHuH Kadeapbl

b

npoTokoa Ne OT « » 20 r

3aBenyromuii kageapoi / ®.11.0./
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1.

pe3yJbTaTaMu 0CBOeHHs 00pa30BaTeIbHON POrPaMMBbl
B pesynbraTte ocBoeHns1 00pa3oBaTeIbHOM IPOrpaMMBbl 00YHaIOLIMICS TOIDKEH OBJIAJETh CIICIYIOIIUMHU

pe3yabTaTaMnu 06yquI/1>1 10 JUCHHUIITIUHE!

Hepeqenb IVIAHUPYEMBIX PE€3YJIbLTATOB Oﬁy‘leHI/lﬂ 0 JMCHUIIVIMHE, COOTHECEHHBIX C IVIAHUPYEMBIMHA

Pesynbratel 06ydenus'

dopmupyemast KOMIETEHIH (C
yKa3zaHHUEM KoJia)

ITpum
€4aHu
e

3Hauus

3HaTh: TEOPETHUCCKHUE OCHOBBI 0A30BHIX
XUMHYECKUX TUCITUILTAH

OIIK-1 CriocoOHOCTBIO
BOCIPUHUMATh, Pa3BUBATh U
HCIOJIb30BATh TEOPETUUICCKHUE
OCHOBHI TPAIUIIUOHHBIX U HOBBIX
pa3nenoB XUMHUU IIPH PELICHUN
npodecCHOHANBHBIX 3aJ1a4

3HaTI) . CTaHAapPTHBIE MCTOABI IIOJIYUCHUA,
UACHTU(DUKAIIMM U HCCICIOBAHUS CBOWCTB
BEIIECTB U MATEPHAJIOB, TpaBiiia 00PaOOTKH U
ohopMIICHHS pe3yIbTaToB paboThl, HOpMEI Th

OIIK-2 Bnagenunem
HaBBIKAMU XUMHYECKOI'O
JKCIIEPUMEHTA, CHHTETHICCKUMH 1
aHAJIMTUYECKUMHU METOJIAMHU
TIOJTYYICHUSI M MCCIICTOBAHUS
XUMHYECKUX BEUIECTB U PEAKITHIA

3HaTh: OCHOBHBIE NCTOUHUKH HAYyYHOUN
nHbOpMaIUH 110 XUMUU

OIIK-5 CrtocoOHOCTBIO K
MOKCKY, 00paboTKe, aHAIIN3Y
Hay4YHOH nH(pOpMaIiu 1
(bopMyIHPOBKE HAa UX OCHOBE
BBIBOJIOB M ITPEJIOKEHUI

3HaTh: OCHOBHBIE XapaKTEPUCTUKH M CBOWCTBA
KOMITIOHEHTOB XUMUYECKUX IPOU3BOACTB; THUIIBI
BO3JIEUCTBUS

n CTCIICHU XUMHUYCCKUX

NPEANPHUATHI Ha OKPYXKAIOIIYIO Cpeldy; IpaBuiia

OIIK-6 Bnagenwem HOpMaMu
TEXHUKH 0€30MIaCHOCTH ¥ YMEHHEM
peanu3oBaTh UX B 1a0OPAaTOPHBIX U
TEXHOJOTUICCKHUX YCIOBUAX

paboThl Ha  OOOpPYJIOBAaHMM M  TEXHUKHU
0€301acHOCTH
3HaTh: obopymoBanne u  mporpammbl | [1K- 2 Bnagennem HaBbIkamMu

MpeHa3HauYEHHbIE JUIsI TIPOBEICHUS CHUHTE3a U
WCCIICJIOBAHUE PA3IUYHBIX (PU3MKO-XUMHUYESCKHIX
CBOMVCTB BEIIECTB

HCTIOJIB30BaHUsI COBPEMEHHOM
anmnaparypsl Ipy IPOBEACHUU
HAaY4YHBIX I/ICCJ'ICI[OBaHI/Iﬁ

3HAaTh: OCHOBHBIC ITOHATHS M 3aKOHBI XUMHU

IIK- 3 BmameHHeEM CHCTEMOM
(yHIaMEHTaTbHBIX XUMHUYECKUAX
MMOHATHIA U METOJOJIOTMUECKAX
acCIeKTOB XUMHH, (DOPMaMH U
METOJIaMU HAYYHOT'O TO3HAHUS

3HaTh: OCHOBHBIE 3aKOHBl XMMHMHU U CMEXKHBIX
HayK

[1K- 4 ciocoOHOCTHIO TPUMEHSITH
OCHOBHBIE €CTECTBEHHOHAYYHbIC
3aKOHBI TIPH 00CYXKICHUH
MOJIY4YEHHBIX PE3YJbTaTOB

3HaTh: 1. oCHOBHBIE MpaBuUIIa BEICHUS
Hay4YHOU JIUCKYCCUU;
2. OCHOBHBIE TPeOOBaHUsI K CTCHOBBIM/YCTHBIM
JOKIIagaM TpPU TPEACTABICHUH IOTyYCHHBIX
pesyasTatroB HAP

I1K-7
[IOJIy4EHHBIE B UCCIICJOBAHMSX

TOTOBHOCTBIO IPEACTABIIATH

pe3yNILTAaTHl B BUIE OTIETOB U
HAYYHBIX TTyOJIUKaIvid (CTEeHJOBBIX

II[OJ'DKHLI COOTBETCTBOBATH KapTaM KOMHCTCHHHﬁ.




JTOKJIAJIOB, pedeparoB u cTtaTed B
TIEPUOINIECKON HAyYHOH TevaTH )

Ymenust YMmeTh: 1 .BHITOTHATH CTaH/IapTHbHIE OIIK-1 CnocoGHOCTBIO
JIeNCTBUSA (xmaccuukanus — BEIIECTB, | BOCIPUHUMATb, Pa3BHBATH H
COCTaBJIEHUE CcXeM IPOLIECCOB, | UCIOJIB30BaTh TCOPETHUCCKUC
cucreMarusalusa JaHHbIX U T.H.) C YUCTOM | OCHOBBI TpaJUIIMOHHBIX U HOBBIX
OCHOBHBIX MMOHSTUH 51 OOIIMX | pasne/oB XMMHH IPU PEIICHHH
3aKOHOMCPHOCTCH, ~ (OPMYIHPYeMBIX B npoeccHoHaIbHBIX 3a/1a4
pamMKax 0a30BBIX XUMUYECKHUX JUCITUTIINH;

2. pemiath THUIOBBIC y4eOHBIE 3a7aul IO
OCHOBHBIM (6a30BbIM) XUMUYECKUM
JUCHUTUIMHAM
YMeTh: IPOBOJUTH MPOCTHIE XUMUYECKUE OIIK-2 Brnagennem
OTIBITHI TIO TIPEJUIaraeMbIM METOJKAM HaBBIKAMH XHMHYECKOTO
AKCIEPUMEHTA, CHHTETUICCKUMHU U
AHATUTUYECKIMH METOAaMHU
TOJTYYCHHUSI U UCCIICIOBAHHS
XMMHYECKUX BEIICCTB M PEAKIIHIA
YMmeTs: MOJIb30BATHCSL  MEYATHBIMU U OIIK-5 CiocoGHOCTBIO K
ANIEKTPOHHBIMU UCTOYHUKAMU WH(OPMAIIUU | TIOUCKY, 00paboTKe, aHAIH3Y
0 XUMHUH Hay4YHOU HH(pOpMAIH U
(hopMyJIMPOBKE Ha MX OCHOBE
BBIBOJIOB U IIPEIJIOKESHHAN
YMeTh: UCHONB30BaTh TEXHUYECKHUE CPEACTBA OIIK-6 Bnagenuem HOpMamu
M3MEPEHUS OCHOBHBIX ITAPaMETPOB TEXHUKH 0€30MaCHOCTH U YMCHHEM
TEXHOJIOTUYECKOT0 Ipolecca peann3oBaTh WX B 1a00paTOPHBIX U
TEXHOJIOTUYECKUX YCIOBHSIX
YMeTh: IPOBOJUTH SKCIEPUMEHT HA HAYYHOM [IK- 2 BnageHueM HaBbIKaMU
000pyI0BaHUH, TPOBOIUTH 0OPAOOTKY WCTIOJIb30BAHUS COBPEMEHHOMN
PE3yABTATOB M N3MEPEHHH C MCTIOIb30BaHIEM anmaparypbl IPH MPOBEJACHUN
CIEIMATN3UPOBAHHBIX KOMITBIOTEPHBIX HAYYHBIX UCCIIETIOBaHUN
mporpamMm
YMeTh: npuMeHsaTh 0CHOBHBIE 3aKoHbl XuMun | 1IK-3 Branenuem cucremoit
(yHIaMEHTaTbHBIX XUMHYECKAX
MOHATUH ¥ METOJIOJIOTMYECKUX
aCIeKTOB XHUMHUH, POopMaMu 1
METOJ[aMU HAYYHOTO TTO3HAHUS
YmMmeTh MPUMEHSTh ocHoBHBIe | [IK-4 crTOCOOHOCTBIO IPUMEHSATH
€CTECTBCHHOHAYIHbIC 3aKOHBIL U | OCHOBHBIE €CTECTBEHHOHAYYHBIE
3aKOHOMEPHOCTH PA3BUTHS XMMUHYECKOH HAYKH | 3ax0mpy mpu 06CysKICHHN
MIPU aHAJIM3E TIOYUYCHHBIX PEe3YJIbTaTOB e ——
Nmetpb HaBbIKU 1. BBICKA3BIBATH CBOIO TOUKY IIK-7 TOTOBHOCTKIO
3peHUs U yYacCTBOBATh B JUANIOTE (CTYIACHT- TIPE/ICTABIIATH MOTYYCHHEIE B
CTYJICHT, CTYJCHT-TIPETIOAaBaTelb, CTY/ICHT- HCCITE/IOBARMSIX PE3y/IBTATH B BHIE
COTpYAHHUK J1aGopaTopun) OTYETOB U HAy4YHBIX ITyONInKaIui
2. BBIIENATH TJABHBIE  PE3YIbTAaThl  TIPU
(CTEeHIOBBIX JOKIIAIOB, pedepaToB
MOJITOTOBKE K CTEHOBBIM/YCTHBIM JIOKJIa/IaM . .
Y CTaTeil B MepUOANYECKON
HAy4HOM rmeJaT )
Bnagenn | Bnamers: HaBblkamu pabothl ¢ y4eOHoil | OIIK-1 CnocobHocTbEO
o

JUTEPATypOl IO OCHOBHBIM XHUMHYECKHUM

BOCIIpUHUMATh, Pa3BUBATh U




(HaBBIKH /
OIIBIT
JeATeNbH
OCTH)

JUCHUIIIINHAM

HCIOJIb30BATh TCOPETUUCCKHE
OCHOBBI TPAIUIIMOHHBIX ¥ HOBBIX
pa3aciioB XUMHU MIPpU pCHICHUN
podeCCHOHATTEHBIX 33,184

Brnanerh: 6a30BEIMH HaBBIKAMH TIPOBEICHUS
XUMHYECKOTO IKCIIEPUMEHTa U OPOPMIICHHSI €TO
PE3yNbTaTOB;

OIIK-2 BmagenneM HaBBIKAMH
XUMHYECKOTO IKCIIEPUMEHTA,
CUHTETHYECKUMHU U
AHAJUTHYECKUMHU METOIAMU
TTOJTYYESHHSI U UCCIIETOBAHHS
XUMUYECKUX BEIIECTB U PEaKITHil

BnaneTts: HaBbIKAMU MOHMCKAa W MEPBUYHOMN
00pabOTKN HAYYHOU U HAYYHO-TEXHUYECKOM
nH(popMaun

OIIK-5 CnocoGHOCTBIO K MTOUCKY,
00paboTKe, aHAH3Y HAYIHOU
nHpOpMay 1 HGOPMYIUPOBKE Ha
UX OCHOBE BBIBOJIOB U
MPEATOKEHU I

Brnaners: HaBbIKaMH PabOTHI HA XUMHYECKOM
000pyoBaHNH, IPUHLIUIIAMHU pacuéra
TEXHOJIOTUYECKUX PEKUMOB

OIIK-6 Bnagenuem HOpMamMu
TEXHUKU 0€30MacHOCTU U YMEHHUEM
peann30BaTh UX B JJA0OPAaTOPHBIX U
TEXHOJIOTHYECKUX YCIOBHIX

Brnamers: 1.0cHOBaMU TIPOOOIIOATOTOBKHU TSI
MPOBEACHUS PA3IUYHBIX (DU3UKO-XUMHUYECKUX
aHAIIN30B;

2. HaYaTbHBIMH HAaBBIKAMH PabOTHI CO
CHICIIUAJIM3UPOBAHHBIM HAYYHBIM
000pyI0BaHUEM ;

[1K- 2 BnageHuneM HaBBIKAMU
WCTIOJIH30BAHUST COBPEMEHHOMN
anmaparypsl IIpHA IPOBEACHUN
HAyYHBIX UCCIICIOBAHUH

Brnazgets: cucremoii pyHIaMEHTaTBHBIX
MOHATUN XUMUHU

IIK-3 BnageHmeM cucTeMOM
(yHIaMEHTaIbHBIX XUMHUYECKUAX
HOHSITI/II71 1 MCTOAOJOT'MYCCKUX
aCIeKTOB XHUMUH, PopMaMu U
METOAaMu Haquoro IIO3HAHUA

BnaneTs: ocHOBHBIMU MeTOaMM aHaIHM3a U
00pabOTKH MOTYYEHHBIX PE3yJIbTATOB

[1K- 4 criocoOHOCTBIO IPUMEHSTh
OCHOBHBIE €CTECTBEHHOHAYYHBIE
3aKOHBI IIPU 00CY>KACHUH
TIOJTYYEHHBIX PE3YJIbTaTOB

Bnanets: naBbikamu ygacTus B
MHOTOCTOPOHHEH HayuyHOH Oecerie, NCTIOoNb3ys B
YCTHOH peun cnenu(GuIecKyro XUMHIECKYIO
TEPMHUHOJIOTHIO

[IK-7 rOoTOBHOCTBIO MPEACTABIATH
MOJIy4€HHBIE B UCCIIEOBAHMIX
pe3ynbTaThl B BUJIE OTYETOB U
Hay4YHBIX TyONHMKAIUH (CTEHTOBBIX
JOKJIaz10B, peepaToB u cTareil B
MePUOIMYECKON HayqHO 1mevaTH)




2. Heab 1 MeCTO JMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Hucrummaa « Heopraamdaeckas XUMUS» OTHOCUTCS K 0a30Boi yacTu npodeccronainpHoro mukia OOIL.

OcobGenHocThI0 Kypca «Heopranudeckass XUMHsA» SIBISIETCS HW3yY€HHE €ro cTyJeHTamMu Ha 1 kypce B 1, 2
CEeMECTpax.

Lenpro ocBoenmss auciuiuiiHbel «Heopranndeckas xumwuspy sBisieTcss (GopMupoBaHue (yHIaMEHTaIbHBIX
3HaHWUH TEOPETHYECKUX OCHOB XMMHHU U CBONCTB XMMHUYECKUX 3JIE€MEHTOB, MMPOCTHIX BEHIECTB U UX BaKHEHIINX
COCIIMHEHHUH, METOJOB HX MONY4YECHUS B Ja0OpaTOpud W NPOMBIIUICHHOCTH, OONACTAX HMX HPUMEHEHHS B
HapOJHOM XO3SIICTBE

DTOT Kypc SBISIETCS IOTHYECKUM TPOJIOIDKCHUEM U yIITYOJICHUEM 0 YHHBEPCUTETCKON MPOTpaMMBbI Kypca
XMMUH, TpenojaBaHre KOTOPOTO HauMHaeTcs B 00I1e00pa3oBaTeNbHBIX YUpexaAeHHUsX. [IpeeMcTBEeHHOCTh
W3yYEHUs] JOCTHTaeTCsl TOBTOPEHHWEM H YIIyOlNeHWeM 3HaHWW psia pas3leoB U3 MPEAlIeCTBYIOMIETO
0011e00pazoBaTebHOTO [UKIA CTYACHTOB Ha JIEKIIMOHHBIX W JTA0OPAaTOPHO-TPAKTUYECKNX 3aHATHsX. [lms
OCBOCHUS JUCUIUIUIMHBI He00X0uMEbI ciienytomue komnereniuu OIK -1,2,5,6, T1K -2,3,4,7.

3. Conep:xanue padoueii nporpaMmbl (00beM JUCHUIIUHBI, TUNHI U BUABI YUeOHBIX 3aHATHI, YU4eOHO-
MeToMYecKoe odecreyeHHe CaMOCTOATeILHONH padoThl 00y4aIOIIMXCS)

Cogepxanue pabodeit mporpaMMebl mpeacTarieHo B [Ipmmoskennu Ne 1.



4. ®oHJI OLIEHOYHBIX CPEJICTB MO TUCIHUIIHHE

4.1 IlepeyeHb KOMIeTeHIMII ¢ YKa3aHHeM 3TANOB HX ()OPMHPOBAHNSA B Mpolecce 0OCBOeHUsI 00pa3oBaTeIbHOI MporpaMMbl. OnucaHue NoKasarenei u

KpHUTepHeB OlleHUBAHUS KOMIIETEHIMIi HAa Pa3JIMYHBIX ITanax X (JOpMUPOBAHHS, ONIHCAHME IIKAJ OIeHUBAHUS IK3AaMEHOB M KypCcOBOii padoThI

Koa u ¢popmyimpoBKka KoMIeTeHIHH

OIIK-1 CriocoOHOCTBIO BOCIIPpUHUMATD, pa3BUBATh U UCII0JIb30BATh TCOPETUICCKUE OCHOBBI TPAJUIIMOHHBIX U HOBBIX Pa3€/IOB XMMHUU ITPU PCIICHUN

npodecCHOHANBHBIX 3a/1a4

ILnanupyemsble
Yposennb pe3yJbTaThl 00y4eHust
OCBOCHHS (ToxazaTtenu JOCTIKEHUS
KOMIIETCHIIUH 3aIaHHOTO YPOBHS

OCBOCHHSI KOMITETEHIIMH)

Kputepum oueHnBaHus pe3yJbTaTOB 00y4eHUsI

HEY/IOBJIETBOPUTENHHO

YJIOBJIETBOPUTETHHO

XOpOLIO

OTIIMYHO

3HaTh:

HepBBIﬁ oTaln TCOPECTUICCKUC OCHOBLIL

3arpymHsIeTcs B
orpeieeHnn 0a30BbIX

HNmeet npencrasieHue
0 cofiepKaHuu

Nmeet npencrapieHue o
COZIep’KaHUU OCHOBHBIX

HNmMmeet geTkoe,
LIEJIOCTHOE

(ypoBeHb) 0a30BbIX XUMUYECKUX NOHATHI ¥ QOPMYITMPOBKE | OTJCTBHBIX y4eOHBIX KypCOB IO MIpeJICTaBIIEHUE O
JUCLUTITUH OCHOBHBIX 3aKOHOB XUMHH | XUMHUYECKHUX XUMUH, 3HACT COAEP>KaHUU OCHOBHBIX
JUCLUTUINH, 3HAeT TEPMHUHOJIOTHIO, XUMHUYECKUX KYPCOB U
TEPMHUHOJIOTHIO, OCHOBHBIE 3aKOHBI U 00IIMX 3aKOHOMEPHOCTSIX
OCHOBHBIE 3aKOHBI MTOHUMAET CYIIHOCTb XMMHMUYECKUX MPOLIECCOB,
XMMHH, HO IOIyCKaeT | OOIIMX 3aKOHOMEPHOCTEH, | M3ydaeMbIX B paMKax
HETOYHOCTH B U3y4aeMBbIX B paMKax OCHOBHBIX XUMHUYECKUX
(dbopMynIpoBKax 0a30BBIX XUMHYECKUX JTUCIUITIINH
JUCLUIINH
Bropoii atan YMmeTs: Ymeer YMeeT cOCTaBIsATh CXEMBl | YMEET MPOrHO3UPOBATh
(ypoBeHb) BBITIOJIHATH CTaHIApPTHBIE He ymeer HMHTEPIPETUPOBAThH MIPOLIECCOB C pe3yabTaThl HECIOKHBIX
nericTBus (knaccudukanus | KiaccupuIpoBaTh Ppe3yJIbTaThI UCIIOJIb30BAHUEM 3HAHUH | [OCIIeN0BaTEIbHOCTEH
BEIIIECTB, COCTABIICHNE BEIIIECTBA, COCTABIIATH OTHOCHTENIBHO OCHOBHBIX XUMUYECKUX XUMHUYECKUX pEakLui C
CXEM IIPOIIECCOB, CTPYKTYPHBIE H MPOCTHIX XUMHUYECKHUX | AMCLIHUIUIMH, HO JIOMYCKaeT | Y4eTOM OOLInX

CUCTEMATHU3alusd JaHHBIX U

MMPOCTPAHCTBCHHBIC

mpoueccoB €

OTACIIBHBIC HCTOYHOCTHU

3aKOHOMepHOCT€ﬁ




Kputepun oneHnBaHus pe3yJbTaTOB 00y4eHUs!

YpoBenb
OCBOEHUS
KOMIEeTeHIIUH

T.L) C ﬂﬂeTOM OCHOBHBIX
eMbIe
TOHSITHH U O
pe gﬂbTaTbl oﬁyqeﬂml
3aKOHOMEPHOCT
noxasaTeJm ):[OCTI/I)KCHI/IS{
PMYIHPYEMBIX B paMKax
SAMaHHOTQ YDOBHS
0a30BbIX XUMHUYCCKUX

OCBOCHU KOMHQTCHHI/II/I)
JUCHUILINH

(hopMyJIBI OCHOBHBIX
KJIACCOB OPTaHUYECKUX U
HEOPraHUYECKUX
COCIUHCHMUI, Ha3bIBaTh
BEIIECTBA B COOTBETCTBUU
C HOMEHKJIaTypou
NIOITAK

UCIIOJIb30BaHUEM
00IMX MpeACcTaBICHAN
U 3aKOHOMEPHOCTEH,
HU3y4acMbIX B paMKax
0a30BBIX XMMUYECKHUX
JUCIHUIIIINH

npu GOpMyIUPOBKE
YCIIOBUM OCYIIIECTBICHUS
TaKHX MPOLIECCOB

IIpoLcCCOB, U3y4aCMbIX B
paMKax OCHOBHBIX
XUMHUYCCKUX TUCHUILINH

YMeTs:

pelIaTh TUMIOBBIE YueOHbIE
3aJ1a4u 110 OCHOBHBIM
(6a30BBIM) XUMHYECKIM
JUCIATIIHAM

He ymeer pemarts
THUIIOBBIC 33/1a4H U3
0a30BBIX KypCOB XUMUH,
JOITyCKaeT OTAETIbHbIE
ONOKH

Ymeer pearb
THITOBBIC 33/1a41 M3
0a30BBIX KypCOB XUMHUH

VYmeer peiarb
KOMOWHHPOBaHHbIC
3a1a4yn U3 0a30BBIX
KyPCOB XUMHH

YMeeT pemiats 3agaun
MTOBBIIIICHHOH CJIOKHOCTH
13 6a30BBIX KypCOB
XUMHAA

Tpertuii aTan
(ypoBeHB)

Biagers:

HaBBIKAMH PabOTHI €
y4eOHOM JTUTEepaTypor 1o
OCHOBHBIM XMMHYECKUM
JUCLUILIMHAM

He Bnaneet HaBBIKaMH
MOMCKA y4eOHOH
JHUTEPATypBL, B T.4., C
UCIIOJIb30BaHUEM
SIIEKTPOHHBIX PECYPCOB

Bnaneer HaBbikaMu
BOCHPOU3BEJEHUS
OCBOEHHOTO y4eOHOTO
Marepuana 1o
OCHOBHBIM
XUMHUYECKUM
JUCUUTIIMHAM

Braneer HaBbIkamMu
CaMOCTOSITEIIBHOTO
U3YYEHHS OTACIbHBIX
pa3zesnoB yueOHOU
JIMTEPATYPhI IO OCHOBHBIM
XUMUAYCCKUM
JOUCHUIINIMHAM U
00CYXICHUS OCBOCHHOTO
Marepraia

Bnaneer HaBbIkamu
KPUTHYECKOTO aHAIH3a
y4eOHOU MH(POPMAIINH 110
OCHOBHBIM pazjesiam
XUMHH, GOPMYITHPOBKH
BBIBOJIOB U Y4aCTHSI B
TUCKYCCHH 110 YI€OHBIM
BOIIpOCaM

Kon u opmynpoBka koMnereHun

OIIK-2 BJ'IaILCHI/IeM HaBbIKaMU XUMHWYCCKOI'0 3KCICPUMECHTA, CHHTCTUYCCKUMU U aHAJIMTUUICCKUMHU METOJAMU IMOJYUCHHUA U UCCIICAOBAHUA XUMUYCCKUX

BEIIIECTB U PEaKIui

Yposennb
OCBOCHUS

IInanupyemble
pe3yabTaThl 00y4eHHUs!

Kpurtepuu oueHuBanus pe3yjibTaToB 00y4eHHsI

HCYHAOBJICTBOPUTCIIBHO

YAOBJIETBOPUTEIILHO

XOpOILIO

OTJIIMYHO




KOMIICETCHIINHU

(moxazatenu
JOCTIDKEHHS 33JaHHOTO

[lepBsiit sTan
(ypoBeHb)

3HaypOBHS OCBOCHHUS
CTaHJIapTHBIC METOIbI
MOy YeHUs,
UICHTU(HUKALIN 1
HCCIIEI0OBAHUS CBOMCTB
BEILIECTB M MATEPHAIIOB,
npaBuiIa o0OpaboTKH U
oopMIICHIISI
pe3yabTaToB paboThI,

3arpymHsieTcs B BRIOOpE
METO/a TIOYYCHHS,
UICHTU(DUKALIIY U
WICCIIEZIOBAHUS CBOHCTB
YKa3aHHOTO BEIECTBA,
HE 3HaeT TpeOoBaHU K
oopmiiennto
pe3yabpTaToB
AKCIEPUMEHTA U HOPM

Hmeet obmee
MpEICTaBIEHUE O METOIaX
MOJTyYSHUS,
UACHTU(OUKAIIIT H
HUCCJIEOBAHUS CBOMCTB
OTJIEIBHBIX KJIACCOB
BEIIECTB, MTPaBIIIAX
6e301macHOro o0parieHus ¢
HHMH U criocodax

3HaeT CTaHIaAPTHHIC METOIBI
MOJTy4eHUsl, UACHTU(OUKALIMN 1
HCCIIEI0BAHUS CBOMCTB
Pa3IMYHBIX TPYII BEIECTB H
Marepuaos; npaswia Th mpu
paboTe ¢ HIMH, OCHOBHBIC
TpeGoBaHMS K 0pOpMIICHHIO
PE3yNIBTaTOB SKCIIEPUMEHTA, HO
JIOITyCKaeT OTIENbHBIC

3Haer CTaHJApTHBIC METO/IBI

NONYy4YeHUs, HICHTHOUKALUH H
WCCIIEIOBAHUSI CBOWCTB Pa3IMYHBIX
TPYNII BEHOIECTB W MAaTepHajoB;
MpaBWiIa TEXHUKH OE30MacHOCTH
nmpu paboTe ¢ HHUMH, OCHOBHBIC
TpeOoBaHMs K oopmiteHHIO

pPe3yAbTAaTOB IKCIIEPUMEHTA

Bropoii sTan
(ypoBenb)

HOopMbI Th Tb NIPEACTaBICHUS HETOYHOCTHU
pEe3yIbTaTOB AKCIEPUMEHTA
YMeTh: He ymeer npoBoauthb YMeeT npoBOIUTh OJTHO- U YMeeT npoBOJUTh OTHO- U ‘YMeeT BBITIOJIHATH

MTPOBOJUTH MPOCTHIE
XUMUYECKUE OMBITHI 110
TIpeyIaracMbIM
METOJIMKaM

MPOCTOMN aHAIU3 U
OIHOCTAIUUHBIA CUHTE3
110 TOTOBOIT METOIUKE
0e3 oopmiteHHS
MPOTOKOJIA OIBITOB

JIBYXCTaJAUNHBIA CUHTE3 1O
npeiaraeMoil METOJIUKE C
BBIXOJIOM 1I€JIEBOTO
npoaykra mesee 50% ot
3agBJICHHOTO B METO/IVKE;
aHaJIN3 MOJIyYCHHOTO
BEIIECTBA OJTHUM U3
CTaHJAPTHBIX METOMOB.
[Homnyckaer oTaenpHbIC
omuOKU TIpH 0POPMIICHUH
MIPOTOKOJIA SKCIIEPUMEHTA

JBYXCTaJIUMHBINA CUHTE3 I10
npeaaaraeMoil MeToIuKe ¢
BBIXOJIOM IIETIEBOTO MPOIYKTa
6oitee 50% OT 3as1BJICHHOTO;
HUACHTU(HKAIUIO U MCCIIeJOBAaHHE
CBOMCTB MOJIY4YEHHBIX BEILECTB U
MatepuanoB. YMeeT ohopMIISTh
Pe3ynbTaThl 3KCIEPUMEHTA C
HEOOIBIINM KOJTMYECTBOM
3aMeYaHui

JIEMOHCTPATUBHBIE OIIBITHI 110
XUMHH; OJTHO- U IBYXCTaJAUIMHBIN
CHHTE3 10 MpearacMoil METO/IMKe
C BBIXOZIOM LIEJIEBOTO MPOAYKTa
COTIJIaCHO 3asBJICHHOMY B METOJUKE;
MPOBOJUTH KOMIUIEKCHBIN aHAIN3 U
HUCCJIEOBAHNE CBOWCTB
MOJYYEHHBIX BEUIECTB U
MaTepualioB. YMeeT 0(hopMIIATh
pe3yabTaThl SKCIIEPUMEHTA B
COOTBETCTBHHU C 3asSBICHHBIMH
TpeOOBaHUSIMU

Tpetuii aTan
(ypoBeHb)

Bianers 0a30BbIMU
HaBbIKAMHM ITPOBEACHUS
XUMHYECKOTO
IKCIEPUMEHTA U

He Bnageet HaBbIKamMu
CHUHTE3A,
UICHTU(DUKAIIUY U
HU3y4YCHHUsI CBOMCTB

Brnaneer 6a30BbIMH
HaBbIKAMHU CUHTE3A,
UACHTU(DUKAIIUY 1
W3Y4YEHHUsI CBOMCTB

Bnaneer HaBBIKAMU CHHTE3a,
UACHTU(OUKAIINY 1 U3YIEeHUS
CBOMCTB OTJENbHBIX KIACCOB
BEIECTB (MaTepUaJoB),

Brnancer HaBBIKAMU CHHTE3a,
UICHTU(DUKAIIIN U N3yYeHUS
CBOWCTB BEUIECTB U MaTEpHUAJIOB,
MPaBWJIHLHOTO MPOTOKOJIUPOBAHUS
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oopmiieHHS ero
pEe3yIbTaToB

OTACIIbHBIX BECIICCTB

HCCJIOKHBIX BEIICCTB

OITBITOB

MMPaBUJIIBHOTO IMTPOTOKOJIMPOBAHU A

OIIBITOB

Ko u popmysimpoBka KoMneTeHUMU

OIIK-5 CriocoGHOCTEIO K MOKCKY, 00pa00TKe, aHAIN3Y HayqYHOH HHPOPMAIUH 1 (HOPMYIHPOBKE HA X OCHOBE BHIBOJIOB H MTPEIOKEHHH

YpoBeHb 0CBOCHUA
KOMIIETEHI[HH

ILnanupyembie
pe3yJabTaThl 00y4YeHust
(ToKazarenu JOCTIKEHUS
3aJJaHHOTO YPOBHS OCBOEHUS
KOMITCTCHITHI)

Kpurepuu oueHuBaHus pe3yibTaTOB 00y4eHUA

HCYIOBJICTBOPUTCIIBHO

YAOBJICTBOPUTCIILHO

XOpOLIO

OTJIMYHO

ITepBblii 5Tan
(YpoBeHb)

3HaTh: OCHOBHbIE
UCTOYHHUKH HAY4YHOI
uHGOpMaIMH 110 XUMUU

3HaeT TOJILKO 00
OCHOBHBIX MCTOYHHMKAX
HHPOPMAIMU CETH
HHTEPHET

3HaeT NPUHIUIBI
CHCTEMaTH3alHN
Hay4YyHOU
nHpOopManun

3HaeT OCHOBHEIE
TIEPUOTNICCKIC
H3aHUs [0 TEME
Hay4yHOU
JEATETEHOCTH

3HaeT 0 JOMOJHUTEILHBIX
HCTOYHHKAX MOIYUICHUS
nHpOpMaLIH

Bropoii stan

VYMeTh: II0Ib30BaThCS
INCYaTHBIMH 1

VYMeeT moJib30BaThCs
TOJIBKO CTaHAAPTHBIMU

YMeeT moap30BaThes
KaTaJoroM Hay4yHOU

YMeeT mosib30BaThCs
Bbubnuorekoii e-library

YMeeT cucteMaTu3upoBaTh
1 0000111aTh JJAHHBIE,

(ypoBeHB) AIIEKTPOHHBIMHU TTOMCKOBBIMU OoubmmoTexon MTONTyYeHHBIE 13
WCTOYHMKAaMU HHPOPMAK | IpOorpaMMaMu Pa3UYHBIX HCTOYHUKOB
110 XUMUHU MHTEpHeTa

Tpetuit aTan
(YpoBeHb)

Bianers: HaBpIkamu
MIOMCKA U EPBUYHOMN
00paboTKN HAyYHOH U
Hay4YHO-TEXHUUYECKON
uHbOopMaIuu

Bnageet Tonbko
HaBBIKAMHU COCTaBIICHUS
3amnpoca

Bnaneer HaBbIKAMHU
TTOVCKa
uHpOpMaIMU B
Y4IeOHBIX U3IaHUIX

Bnaneer HaBbIKAMH
rorcka HHGOpMaITiy B
HAaYYHBIX
MIEPUOINICCKUX
W3JIAHASX

Biageer
CHCTEMaTHYECKIMHU
HaBBIKAMH MOUCKA U
00pabOTKH HAYTHOI
nHbOopMaH

Kon u popmynupoBka komnereHu

OIIK-6 BJ'Ia,Z[GHI/IGM HOpMaMH TCXHUKHU 0€30IMaCHOCTH U YMCHUCM pCaJIN30BaATH UX B J'Ia60paTOpHLIX 1 TCXHOJIOTUYCCKHUX YCIOBUAX
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IIn AHUPYEMBIC PE3YJIbTATBI

Kputepun oneHnBanns pe3yJbTaToB 00y4eHUs!

YpoBeHb 00y4eHuUs
0CBOCHMS (TIoxaszaTenu JOCTIKEHUS
KOMIIETEHIIUM | 33JaHHOTO YPOBHS OCBOCHUS HEY/IOBJICTBOPUTEIILHO YJIOBJIETBOPUTEITEHO XOPOIIIO OTIIMYHO
KOMITCTCHIIH)
3HATh: OCHOBHBIE 3arpynHseTcs B 3HAHUU Nmeet obmiee mpencraBiieHue | 3HAET OCHOBHBIE 3Haer MIPUHLIUTIBI
XapaKTEPUCTUKU ¥ CBOMCTBA | OCHOBHBIX XapaKTEPHCTUK U 00 OCHOBHBIX XapaKTePUCTUK | TPHUHIIUIIBI oTpeieICHUs
KOMITOHEHTOB XUMHUYECKUX CBOMCTB KOMIIOHEHTOB M CBOMCTB KOMIIOHEHTOB OpraHu3aiuu JKOJIOTHYECKOI
IIPOU3BOJICTB; THUITBI H XUMHYECKHUX POU3BOJICTB; XUMHYECKHUX POU3BOJICTB; XUMHYECKOTO 0e30IMacHOCTH
CTEIEHb BO3IAEHCTBHS THUIIOB U CTEIIEHU BO3ACHCTBYSI | THUIIOB U CTEIICHH BO3ACHCTBUS | IPOM3BOJCTRA, IIPOU3BOJICTE, METOIBI
[epBsrii 3Tan XUMHYECKUX MPEATTPUSITHN XUMHYCCKUX MPEANPUITAN Ha | XUMHUYECKUX MPEANPHUATHH HA | PEeTJIaMeHT U MPEOTBPAICHHS

(ypoBeHb)

Ha OKPYIKaIOIIYIO CPELy;
mpaBuia paboThl HA
000pYIOBaHUY U TEXHUKHU
0e30macHOCTH

OKPYXKAIOIIYI0 Cpey; IpaBuiIa
paboTeI Ha 000pyIOBaHUY U
TEXHUKH 0€3011acHOCTH

OKPYKAOIIYI0 Cpey; IpaBuiIa
paboThl Ha 000PYIOBAaHUY U
TEXHUKH 0e3011acHOCTH

TEXHUYECKHE
Cpe/CTRa,
HEOOXOQUMBIE IS
KOHTPOJISL K
yIpaBJICHUS
TEXHOJIOTHYECKUM
MPOIECCOM

BO3MOXXHBIX aBapuil

Bropoii sTan
(ypoBeHb)

VYMeTh: NCTIONTB30BATh
TEXHUYECKUE CPENICTBA
HU3MEPEHUST OCHOBHBIX
rapaMeTpoB
TEXHOJIOTUYECKOro Ipoiecca

‘YMeeT ucnonb30BaTh
MPOCTEHINNE TEXHHUECKUE
CPEICTBA JUIA U3MEPEHUS psijia
rmapaMeTpoB
TEXHOJIOTUYECKOr0 Mpoliecca,
HO JIOIyCKaeT OMIHOKH

‘YMeeT ucmonb3oBaTh
OCHOBHBIE TEXHUYECKHE
CPEICTBA JUIA U3MEPEHUS psijia
rapaMeTpoB
TEXHOJIOTUYECKOr0 Mpoliecca,
HO JIOIyCKaeT HeOOIIbITHE
HETOYHOCTH

‘YmMeeT BEIOHpATH
TEXHUYECKUE CPEICTBA
Y TEXHOJIOTHUHU C
y4eToM 0e30macHOCTH
UX PUMEHEHUS

YMmeer onpenenaTs pucky u

npeaABUACTb OCIICACTBUSA

aBapry, BOBHUKAOUIUE B

pesyiibTaTe 0TKa3a padoThl

amnmnaparypsl

Tpetuii stan
(ypoBeHb)

Bragetrs HaBBIKaMu pabOTHI
Ha XUMHYCCKOM
000pyIOBaHNH, IPUHITUTIAMH
pacyéra TEXHOJIOTUYECKHUX
PEKUMOB

Brnaneer npocreiimmmu
HaBBIKAMH PaOOTHI HA
XHUMHAYECKOM 000pyIOBaHUH,
MPUHLUIIAMH pacdyeéTa
TEXHOJIOTUYECKHUX PEKUMOB,
HO JIOITyCKAeT OIMIUOKH

Brnageer 6a30BbIMH HaBBIKAMH
paboThl HA XUMHYECKOM
000pyIOBaHNH, PUHITUTIAMA
pacyéTra TEXHOJIOTHUYECKHUX
PEKUMOB H JIOMYCKACT
HEOOJIBITNE HETOYHOCTH

Brnaneer meronamu
BBIOOpA
palMOHATBHBIX
TEXHOJIOTUYCCKUX
CXEeM MPOU3BOJICTBA U
METOAaMH YTHUITH3AIAN
OTXOJIOB MPOM3BOJICTBA

Bnaneer METOdaMH pacucTa

PUCKOB XUMHNYCCKUX

MMpOU3BOACTB, MPUHIIUIIAMU

JUAarHOCTUKH XHUMHKO-

TEXHOJIOTHYECKON CHCTEMBI

12
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Kon u ¢popmyaupoBka KoMIneTeHIMHA
IIK- 2 BragenueM HaBbIKaMH HCTIOB30BaHMs COBPEMEHHOH anmnaparypsl IpH IPOBEICHUN HAYYHBIX HCCIIEAOBAHUI

Inanupyemsbie Kpurepun oueHuBanus pe3yJibTaToB 00y4eHHs
Yposenb pe3yabTaThl 00y4eHUst
OCBOCHUS (moxazaTtenu JOCTHKEHUS
KOMIIeTeHIIMH 3a1aHHOTO YPOBHSL HEYIOBJIETBOPUTENHHO YIOBIIETBOPUTETHEHO XOpOIIIO OTIIMYIHO
OCBOEHHSI KOMIIETEHIINH)
3HaTh: 000pYOBaHHE U 3arpyaHsieTcs B CaMOCTOSTENBHO CaMOoCTOSTENBHO CaMOCTOSTENBHO MOJKITIOUAET

IIepBblii 3Tan
(ypoBeHb)

IPOrpamMMbl
MpeTHa3HAYCHHBIE IS
MIPOBEICHUS CUHTE3a U
HCCIIEIOBAHUE PA3TUYHBIX
(hM3BUKO-XMMHUYECKUX
CBOICTB BELIECTB.

OIIpEe/ICIICHNH U
Ha3HAYCHUU
KOMITOHEHTOB
pubopa u
MPOTpaMM.

oTpeeNsieT KOMITOHSHTHI
npubopos Mmeer
IPE/ICTABIECHHS O
HOPMAJIbHOM PEXUME HX
(YHKIMOHHPOBAHUS MIPH
MIPOBEIECHUHN OTIETBHBIX

orpeersieT KOMITOHSHTHI
npubopos. Umeer
IPEJICTABICHUS O
HOPMAaJIbHOM PEKUME HX
(YHKIMOHHPOBAHHUS.
[TpumensieT KOMIBIOTEPHEIE

KOMITOHEHTHI TTprOopoB. meeT
MPEACTABICHUS O HOPMAJIHLHOM
U KPUTHYECKOM PEXHMaX UX
(dyskumonnpoBanus. CriocoOeH
JMarHOCTHPOBATh POCTHIC
OIMOKH TPHUOOPOB H MTPOTPAMM

orepanyi NpOrpaMMBbl IJIsl YIPaBICHUs | yIpaBiIeHUS
npubopoM
YMeTh: IPOBOUTH 3arpynHseTcs B [IpoBoauT OTAEIBHBIE IIpoBomuT oTAEIBHBIE CaMoCTOSTENEHO

9KCIIEPUMEHT Ha HAYIHOM
000pyJI0BaHHUH, TIPOBOJIUTH

MIPOBEICHUN
JKCIEpUMEHTA Ha

orepanun B XOAC
OKCIICPUMCHTA Ha HAYYHOM

Oornepanun B XOAC
OKCIICPUMCHTA Ha HAYYHOM

OCYHICCTBIICT BCC 3TAIlbL
OKCIICPUMCHT Ha HAYYHOM

Bropoii atan 00paboTKy pe3ynbTaToB U HayYHOM obopymoBaHuu 0e3 obopynoBaHnu 6e3 000pyIOBaHUH, TIPOBOIUT
(YpoBeHb) HU3MEpEeHnH C 000pyOBaHUN 00pabOTKH pe3yIbTaToB 00pabOTKH Pe3yabTaToB 00paboTKy pe3ybTaToB U
UCIIONTb30BaHUEM HCTIOJIb30BaHUT H3MEpEHUI B U3MEpEeHHH B H3MEpEHHH C UCTIOJIb30BaHUEM
CIeLUATU3UPOBAHHBIX CHCLUATM3UPOBAHHBI | CHEUUAIN3UPOBAHHBIX CIEeLUATU3UPOBAHHBIX CIeLUATU3UPOBAHHBIX
KOMITBIOTEPHBIX MIPOTPaMM. | X IPOrpaMm KOMIBIOTEPHBIX KOMIIBIOTEPHBIX KOMITBIOTEPHBIX MTPOTPAMM.
porpamMMax. porpamMMax.

Tperuii aTan
(ypoBeHb)

Brnanets: ocHOBaMu
MPOOOMOATOTOBKH ISt
MIPOBEICHUS Pa3INUHbIX
(hM3UKO-XMMHIECKUX
aHAJIN30B

3arpynHseTcs B
MOJITOTOBKE MPO0 U
00BEKTOB IS
[TOCJICAYIOIIETO
HCCIIEJOBaHUSL.

Brmomnnser OTACIIbHBIC
Omeparyy B X0/e
MPOOOMOIrOTOBKH.

CaMOCTOSTENLHO BBITIOTHIET
OOJIBIIMHCTBO OTepanuii B
X07ie IPOOOIOTOTOBKH
MPOCTHIX OOBEKTOB

CaMOoCTOSTEIBHO CIIOCO0EH
OCYILECTBHUTH MOJTHBIH UK
poOOIOATOTOBKH
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Bnaners: HauanbHBIMU
HaBBIKAMH PaOOTHI CO
CICIUATU3UPOBAHHBIM
Hay4IHBIM 000py0BaHHEM

3arpyaHsieTcs B
MTOPSIKE BKITFOUSHHS
Y BBIKJTFOYCHUS
pubopa, CHATHU
MOKa3aHUM
HA3MEpEeHUi

ITpoBoauT usmepeHus, He
CIIOCOOEH U3MEHATh
napameTpsl Ipudopa.

CaMOCTOSITETEHO TOTOBUT
puOOp K 3aIyCKy,
KOHTPOJIUPYET U U3MEHSIET
napamMeTpsl mpudopa B Xo7e
JKCIIEPUMEHTA.

CrniocobeH K MPOBEICHNIO
TTOJTHOTO IIMKJIa padoT Ha

CHeLUATU3UPOBAHHOM HAYYHOM
000pyIOBaHHH TIPH MTPOBEACHUN

OKCIICPUMCHTOB HEBBICOKOH
CJIO’)KHOCTH

Kon u ¢popmyupoBka KomMneTeHuMn

K-3 BragenneM cucteMoil pyHIaMEHTAIBHBIX XUMUYECKIX TOHATHI 1 METOIOJIOTHYECKUX aCTIeKTOB XUMHUH, (popMaMu 1 METOAaMy HaAy9YHOTO TTO3HAHHUS

YpoBeHb 0CBOCHUS
KOMIICTCHIIUH

Ilnanupyemble
pPe3yJbTaThl 00y4eHust
(TIokazaTeny JOCTHKEHHUS
3aJaHHOTO YPOBHS
OCBOEHHSI KOMIIETEHITHH)

Kpurepnu oueHuBaHusl pe3yibTaTOB 00y4eHHUA

HCYIOBJICTBOPUTEIIBHO

YAOBJICTBOPUTCIIBHO

XOpOILIO

OTJIIMYHO

IlepBelii 5Tan
(ypoBeHb)

3HAaTh: OCHOBHEIC
TIOHATHA WU 3aKOHBI XUMHH

3HaHUI HOCAT
(hparmeHTapHBIN
Xapakrep

3Hanue 0a30BBIX U
IIOHATHUI U 3aKOHOB
XUMUYECKOU HAYKH.

B nenom copmupoBaHHbIe
3HaHUA O CUCTEME
(hyHIaMeHTaIbHBIX
XUMUYECKUX MOHSTHUM,
cojiepKaliie HEeKOTopble
npoOebL.

CdopmupoBanHoe 1
CHCTEMaTH3MPOBAHHOE
HPEICTABICHUE O
XUMHYECKON HayKe

Bropoii atan
(ypoBeHb)

yWBTBZHpHMeHHTL
OCHOBHBIC 3aKOHbI
XHUMHHU

YacTUYHO OCBOECHHOE
YMEHHE peliaTh
CTaHJapTHBIE 3aJa4H HA
MIpUMEHEHHUE
(hyHIaMeHTaTbHBIX
XUMHUYCCKUX HOHSITI/II\;I nu
3aKOHOB

B uenom ycnemso, HO
HE CUCTEMHOE YMEHHUE
pelaTh CTaHAapTHBIC
3a/1a4d Ha TPUMEHEHHE
(hyHIaMeHTaITBbHBIX
XUMHAYECKUX ITOHITUUA U
3aKOHOB

B uenowm ycnemnoe, HO
CoNlepIKaIue OTACIEHEIE
po0Oesbl YMEHUE pellaTh
CTaHJApTHBIC 33/1a49H HA
npuMeHeHne pyHa-
MCHTAJIbHBIX XUMHUCCKUX
TTIOHSITUHA W 3aKOHOB

CdhopmupoBaHHOE
yYMEHHUE peliaTh
CTaHJapTHBIC 3a]Ja41 Ha
HpHUMEHEHHE
(byHIaMeHTaTbHBIX
XUMHYECKHUX HOHITUH U

3aKOHOB
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Tpertuii aTan
(ypoBenb)

Bnaners: cucremoi
(byHIaMEHTAIbHBIX
HOHSITHUN XUMHUH.

®parmMeHTapHOE
BJIaJICHUE CHCTEMOM
(hyHIaMeHTaTbHBIX
XUMHUYECKUX ITOHITHHI

B uenowm ycnemsoe, HO
HE CUCTEMHOE BIIaJICHUE
CUCTEMOM
(hyHIaMeHTaIbHBIX
XUMUYECKUX TOHATHIA

B nenom ycneniHoe, HO
coneprkaIiee OTAeIbHbBIC
poOeIhl UITN
COTIPOBOXKIAIOIIEECS
OTAEIBbHBIMH OIITHOKAMU
BJIaJICHUE CUCTEMOM
(hyHIaMEeHTaITbHBIX
XUMHYCCKHUX ITOHSITHI

VcnemHoe ¥ CUCTEMHOE
BJIaJICHHUE CHCTEMOM
(hyHIaMEeHTaTbHBIX
XUMHUYCCKUX HOHSITI/II71
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Kon u popmynpoBka KoMneTeHIIUN:

IMK-4 criocoGHOCTHIO MPUMEHSATh OCHOBHBIC €CTECTBCHHOHAYYHBIC 3aKOHBI ITPH 00CYKICHUH TOTYYCHHBIX PE3yJIbTaTOB

Ilnanmpyemsie Kputepun oueHnBaHus pe3yJbTaToB 00y4eHUs!
pe3yJbTaThl 00y4eHus1
YpoBeHb 0cBOECHHA (mokazaTenu
KOMIETEHIUTH HOCTIDKEHMS SaaHHOTO | HEYIORIETROPHTET: YJOBJIETBOPUTEITEHO XOpOLLIO OTJIMYHO
YPOBHS OCBOCHHS HO
KOMITETEHIINH )
3HaTh: OCHOBHEIC Hmeer 3HaeT HEKOTOPHIC 3Hanue 0 [TonHbIe U cUCTEMHBIE 3HAHUS O
3aKOHBI XUMHUH U MpeACTaBICHUE 00 | TMOHATHUS U 3aKOHBI €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX 3aKOHAX U
. CMEXXHBIX HayK OCHOBHBIX XMMHHU ¥ CMEXHBIX HAayK | 3aKOHaX U 3aKOHOMEPHOCTSX Pa3BUTHUS
IIepBblii 3Tan o
XUMUYECKHX 3aKOHOMEPHOCTSIX XUMHYECKOH HayKu
(YposeHb) 3aKOHaX Pa3BUTHS XUMHYECKON
HayKH B II€JIOM IIOJIHbIE, HO
coJiepkKaT HEKOTOpbIE
pOOeTIbL.
YMeTh: NPUMEHSTH Yactuuno B nenom ycnenrso, Ho B nenom ycneursoe, Ho CdopmupoBaHHOE YMEHHUE

Bropoii atan (ypoBeHs)

OCHOBHBIC
CCTCCTBCHHOHAYYHBIC
3aKOHBI 1
3aKOHOMCPHOCTH

OCBOEHHOE yMEHHE
HPUMEHSTh
€CTeCTBEHHOHAYYH
BI€ 3aKOHBI

HE CHCTEMHOE YMEHHUE
pemarh TUITUYHBIC
3aj1a4u, CBSA3aHHBIE C
00paboTKOM M aHATTH30M

coJIeprKalllue OTJCIbHEIC
Mpo0eNbl yMEHHE PeliaTh
THUITUYHBIC 3a1a4U,
CBsSI3aHHBIC ¢ 00pabOTKON 1

peuiatb TUITUMYHBIC 3aaa4u,
CBsI3aHHBIE C IPUMEHEHUEM
€CTECTBCHHOHAYYHBIX 3aKOHOB U
3aKOHOMEPHOCTEN pa3BUTHS

Pa3BUTHS XUMHUYECKOH MOJTY4YEHHBIX aHaJIN30M MOTYYEHHBIX XUMHAYECKON HayKU TIPU aHAIIN3e
HayK{ TIpY aHaJn3e pe3yIbpTaToB pe3yIbpTaToB MOJTyYeHHBIX PE3yIIbTaTOB

MOy YEeHHBIX

pe3yNbTaToOB
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Tpetwii aTan (YpoBEeHB)

Brnaners: oOCHOBHBIMHU
METOJaMH aHalln3a 1
00paboTKH
MOJTY4YCHHBIX
pe3yIbpTaToB

®parmMeHTapHOE
BJIaJICHUE
HaBbIKaMM aHaJIHU3a
1 00paboTKH
pe3ynbTaToB

B nenom ycnemnoe, HO
HE CHCTEMHOE BIIaJICHHE
HABBIKAMHU aHAJIN3A U

00paboTKH Pe3yIILTATOB

B nenom ycneninoe, HO
cojiepKariee OTAeIbHbBIE
MPOOEIBI WK
COIPOBOXKIAROIIEECS
OTAETBHBIMU OIIMOKaMHU
BJIaJICHUE HABBIKAMH
aHanm3a u 00paboTKH
PE3YJIbTATOB

Ycenentnoe U CUCTEMHOE
BJIaJICHHE HaBbIKaMU
MPUMEHEHUS] OCHOBHBIX
€CTECTBCHHOHAYYHBIC 3aKOHBI U
3aKOHOMEPHOCTEN Pa3BUTHUS
XUMUYECKOW HAyKU MPU aHAINU3E
MOJIyYEHHBIX PE3YJIbTaTOB

Koa u popmysmpoBka KoMneTeHUNH

IIK-7 roToBHOCTBIO NPEACTABIIATDH MMOJYUYCHHBIC B UCCICAOBAHUAX PE3YJIBTAThI B BUAC OTUECTOB U HAYUHBIX HYGJ'II/IKaI_II/Iﬁ (CTCH,Z[OBLIX JOKJIag0B, pe(bepaTOB n

cTaTeill B IEpUOJMUECKON HAyuHOU MedaTH)

YpoBenb
OCBOEHHUS
KOMIEeTEeHIIUN

IInannpyemble pe3yJbTaThl
00y4yeHMs

(moKka3aTenu TOCTKEHUSI 3aIaHHOTO
YPOBHSI OCBOEHUSI KOMIIETCHIINI)

Kputepun ouennBanus pe3yjibTaToB 00y4eHUs1

HEYZIOBJICTBOPUTEIIBHO

YIOBJIETBOPHUTEIHHO

XOpOIIIO

OTJIMYHO

IIepBblii aTan

3HaTh: OCHOBHBIE [IPABUJIA BEJICHUS
Hay4YHOH TUCKyCCHUU

3aTpyaHseTcs B
BEJICHUU HAYy4HOU
JIACKYCCUU

ITmoxo 3HAaeT
MpaBUjIa BEACHUS
JUCKYCCUU

3HaeT OCHOBHEIE
npaBujia BeICHUA
JHACKYCCHH

3HaeT OCHOBHBIC MTPaBHIa
BEJICHUS HAYYHOW JUCKYCCHH

(ypoBeHb) 3HaTh: OCHOBHBIE TPEOOBaHUS K 3arpynHseTcs B Odopmisier ¢ Odopmiser ¢ 3HaeT OCHOBHBIE TPeOOBAHMS K
CTEHIOBBIM/YCTHBIM JIOKJIA/IaM TIPH odopmieHUH Cepbe3HBIMU HE3HAYUTENLHBIMH CTCHIOBBIM/yCTHBIM JTOKJIA/IaM.
MIPEICTABICHUH OTyYEHHbBIX pesyneratoB HUP no | ommbkxamu ommnoOKamMu
pesynsrato HUP IpaBUIaM

Bropoii aTan YMeTh: BBICKa3bIBaTh CBOIO TOUKY 3aTpymHsaeTcs B HesicHo u HeweTko Henocrarouno ‘YMeeT BbICKa3bIBaTh CBOIO TOUKY

(ypoBeHs) 3pEHHUS ¥ y4acTBOBATh B UAJIOre BBICKa3bIBAHUH n3araeT TOuKy apryMEHTHpYeT TOUKY | 3pEHHs M y4yacTBOBATh B JHAJIOTe

(cTymeHT-CTyaeHT, CTYIeHT-
IperoiaBareb, CTyACHT-COTPYIHUK
naboparopun).

CBOEU TOUYKH 3pEHUS

3peHHsl.

3peHHsL.

CO CIIELIUAIIUCTAMU PA3IUYHOTO
YPOBHS
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YMeTh: BBIJIENATE TNIaBHBIE PE3Y/IbTAThl | 3aTpyAHsAETCs B Heuerko onpenensier | He Mmoxxet Briiensier rmaBHble pe3yabTaThl
IIPY TIOATOTOBKE K CTEHAOBBIM/YCTHBIM | OIIpEICIICHUN PE3YJIbTaThI PaHXHUPOBaThH IIPY TIOATOTOBKE K
JIOKJIaZiaM. TJIaBHBIX HCCIE0BaHUSA pe3yabTaThl M0 CTEHIOBBIM/YCTHBIM JTOKJIa1aM
pe3yabpTaToB CTETIeH! BaXKHOCTH
MCCIIeIOBAHUSI
BrnaneTs: HaBBIKaMH y4yacTus B 3arpyaHseTcs B [Iytaetcs B Wnorna ommbaercs B | Brnageer HaBblkamMu yyacTus B
T . MHOTOCTOpPOHHEH Hay4HOHU Oecene, WCIIOJIb30BaHUU WCTIOJIb30BaHUHU WCIIOJb30BAHUHU Hay4yHOH Oecene, CBOOOIHO
peTHi 5Tal HCTIONIB3YS B YCTHOM pedn TEPMHUHOJIOTUH TEPMHUHOB TEPMHUHOB UCTIONB3YeT Crenn(PUIECcKyro

(ypoBeHb)
creunprUECcKyI0 XHMHUIECKYTO

TEPMHUHOJIOTHUIO

XUMHUYCCKYIO TCPMHUHOJIOTHUIO

Kputepusimu onieHUBaHUS SBIAIOTCSA 0alTbl, KOTOPHIE BHICTABIAIOTCA MPETIOAaBaTeNIeM 3a BUBI ACATEIBHOCTH (OIIEHOYHBIE CPEAICTBA) TI0 UTOTaM HU3yUYESHHS
MOJyJiel TUCLMIUIMHBI, TEPEUNCICHHBIX B PEHTHHT-IUIAHE AMCLUIUIMHBL, Uil HK3aMEHA: TEKYIIMH KOHTpOnb — MakcumyM 40 OanioB; pyOeKHBIH KOHTPOJIb —
MakcumyM 30 OaiioB, MOOMIPUTENbHBIE 0TI — MakcuMyM 10.

IIIxanel oneHUBaHUS IS DK3aMCHA:

ot 45 10 59 6anIoB — «yIOBIETBOPUTEIHHON;
ot 60 10 79 GaIoB — «XOPOIIIO»;

oT 80 0aJVIOB — «OTIHYHOY.
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4.2 TunoBbie KOHTPOJBbHBbIC 3aJaHUS WJIN UHBIC MaTEepHaAJIbI, HeOﬁXO}II/IMBIe AJIsA OCHKH 3HaHHﬁ,

YMeHHil, HABBIKOB U ONBITA AeATEIbHOCTH, XapAKTEPU3YIOIIHX 3TANbl GOPMUPOBAHUA
KOMIIeTeHIIHI B Mpouecce 0CBOeHUsI 00pa3oBaTeIbHOI mporpaMmbl. MeToandeckue

MaTepualjibl, ONIpeacJasaomue npoueaypbl OHieHUBaHUsA 3Hal—lPlﬁ, yMeHHﬁ, HABbIKOB U OIIbITA

JesiTeIbHOCTH, XapaKTePU3YIOLIUX 3TANbI (POPMUPOBAHUS KOMIIETEHIIUH

Oranbl Pe3ynbraThl 00yueHus’ Komnerennus O1eHOYHEIC
OCBOCHHS cpezicTBa
3HaHug TEOPETUIECKUX OCHOB OIIK-1 Crroco6HOCTEIO AymuropHas pabora,

0a30BBIX XUMHUYCCKUX

BOCIIpUHUMATh, pa3BUBATb U

TECT,
KOJUIOKBUYM,

JUCIIUTLINH HCIIOJIb30BATh TEOPETUIECKHUE OCHOBBI
KOHTPOJIbHAS paboTa
TPaJUIINOHHBIX U HOBBIX Pa3elIOB XUMHH
MIPH peleHUH MPOYEeCCHOHATBHBIX 33184
CTaHIapTHBIX METO/IOB OIIK-2 BnagenrieM HaBbIKAMU AymutopHas pabora,
1I0JIy4€HHUA, XUMHYIECKOTO SKCIIEPUMEHTA, KOJIJIOKBUYM
HeHTHUKAIH _ M| cHHTETHYECKMMH U aHAIUTHICCKUMH
UCCIICZIOBAaHUS  CBOWCTB

BEIIECTB ¥ MAaTepualioB,
npaBuiI  00pabOTKH U
odopmiieHHsS pe3yIIbTATOB
pabotsl, HopM Th

METOAAMM ITOJTYYCHUA U UCCIICTOBAHUA
XUMHWUYCCKHX BCIICCTB U peaK]_II/Iﬁ

OCHOBHBIX HCTOYHHKOB
Hay4yHOU MH(pOpMaIUK

OIIK-5 CrtocoOHOCTEIO K TIOHUCKY,
00paboTKe, aHaNn3y HayqHOU

AymuropHas pabora,
TECT,

110 XUMHUH nHpopMaluu U GOPMYJIUPOBKE HA UX KOJIJIOKBUYM,
OCHOBE BBIBOJIOB U MPEATIOKEHUI KOHTpPOJIbHAS
pabota
ocHOBHBIX xapakrepuctuk | OIIK-6 BnajgeHvem HOpMaMu TEXHUKHU AymuropHas paboTa,
U CBOWCTB KOMIIOHEHTOB | 0€30MAaCHOCTH M YMCHHEM Peaiu30BaTh KOJUIOKBHYM

XUMUYCCKHUX IPOU3BOACTB,

X B Ha60paT0pHBIX 1 TCXHOJIOTUYCCKUX

THUIIOB u CTENEHU | YCIOBUAX
BO3JIEUCTBUI XHUMHUYECKUX
NpeaNpUATAN Ha
OKpY’KaIOLIYIO cpeny;
MpaBuUII paboThI Ha
00OpYJIOBaHHH W TEXHHKH
0e30MmacHOCTH
000pyIOBaHHUS u | IIK- 2 Bianennem HaBbIKaMH AynutopHas pabora
porpamMmm KCIIOJI30BAHMSI COBPEMEHHOM KOJIOKBHYM
MpeTHa3HauYeHHbIX JUISL | anmapaTyphl IPU MPOBEACHUH HAYYHBIX
NPOBECHUSI CHHTE3a W | MCCIEAOBAHUU

HCCENOBAaHUE PA3TUUYHBIX
(hMBUKO-XUMHIIECKIX
CBOWICTB BEIIIECTB

OCHOBHEIX IIOHSATUN U
3aKOHOB XUMHUH

IIK- 3 BmameHneM CHCTEMOM
(yHIaMEHTaTbHBIX XUMHYECKUX TTOHITHI
M METOJIOJOTMUECKUX aCIIEKTOB XUMUH,
dhopmMaMu 1 METOJAMH HAYIHOTO
TO3HAHMA

AymutopHas pabora,
TECT,

KOJUTOKBHYM,
KOHTpOJIbHAsI paboTa

OCHOBHBIX 3aKOHOB XHMMHH
1 CMCKHBIX HAYK

[1K- 4 criocoOHOCTBIO0 IPUMEHSTh
OCHOBHBIC €CTCCTBEHHOHAYYHbIC 3aKOHBI

AynutopHas padoTa,
TeCT,

ZHOJ'I)KHBI COOTBETCTBOBATH KapTaM KOMHCTGHHHﬁ.




pu 00CYKACHUH MOTYYEHHBIX
pE3yIBTaTOB

KOJUIOKBHUYM,
KOHTpOJIbHAs paboTa

1. OCHOBHBIX HpPaBUII
BEJICHUS HAyYHOI
TTUCKYCCUHU
2. OCHOBHBIX TPeOOBAHMIA

K CTECHJIOBBIM/YCTHBIM
JIOKJIa1aM
MIpeICTaBICHUH

npu

MOJIYYEHHBIX  PE3YyJIbTAaTOB
HUP

IIK-7 TOTOBHOCTBIO IIPENCTABIATh
MOJTy4EHHBIE B UCCIIEIOBAHMIX
Pe3yNbTaThl B BUJE OTYETOB U HAYYHBIX
TyOIMKaIi (CTEHIOBBIX JOKIIAIIOB,
pedeparoB u ctaTeil B IEpUOJHYECKOHN
HAy4HOM 1eJaTH )

AymuropHas pabora,
Komnnoksuywm,
[Henosas urpa

VYMmenus

1. BBIIIOJIHATD
CTaH/JApTHBIE JEUCTBUSA
(xnmaccudukanys
BEIIECTB, COCTaBJICHUE
CXeM IIPOILIECCOB,
CUCTEMATU3aLUs
JaHHBIX U T.I1.) C YYETOM
OCHOBHBIX IIOHATHH H
o0mux

3aKOHOMEPHOCTE,
bopMyIHpyeMbIX B
paMKax 0a30BBIX
XUMHAYECKUX
JMCLUTUINH;

2. pewmarb THUIIOBbIE
yuyeOHble 3ajaud o
OCHOBHBIM  (0a30BBIM)
XUMHUYECKUM
JTUCHUTUTMHAM

OIIK-1 CrrocoOHOCTEIO
BOCIIPUHHUMATh, Pa3BUBATh U
HCIIOJIb30BATh TEOPETHUCCKUE OCHOBBI
TPaIUIMOHHBIX W HOBBIX Pa3IeiiOB XUMUN
MPU pelIeHUH MPOPEeCCHOHANBHBIX 331a4

AymuropHas pabora,
TECT,

KOJUTOKBHYM,
KOHTPOJIbHAS paboTa

MIPOBOJUTH IPOCTHIE
XUMHUYECKHUE OIBITHI 110
HpeAIaraéMbIM METOJUKAM

OIIK-2 BnanenneM HaBBIKAMU
XUMHYIECKOTO SKCIIEPUMEHTA,
CHUHTETUYECKUMH U aHAIMTHYECKUMU
METOJIaMH TIOJTyYEHUS U UCCIICTOBAHS
XMMHYECKUX BEUISCTB M PEAKITHA

AymuropHast paboTa

ITIOJIB30BAaTbhCA
IIe4YaTHbBIMU u
OJICKTPOHHBIMHA
HNCTOYHHUKaMH

uHbOpMaIUH 110 XUMUU

OIIK-5 CriocoGHOCTBIO K MOUCKY,
00paboTKe, aHAIN3y HAyIHOU
nH(popMaHK U GOPMYITUPOBKE HA UX
OCHOBE BBIBOJIOB U IIPEMIOKEHUI

AynutopHas paboTa,
TECT,

KOJUIOKBHUYM,
KOHTpOJIbHAs paboTa

HCIIOJIB30BaTh
TEXHUYECKUE CPEICTBA
H3MEpPEHHs OCHOBHBIX
napameTpoB
TEXHOJOTUIECKOTO
mporecca

OIIK-6 BrnagenueM HOpMamMu TEXHUKU
0€30IMacHOCTH ¥ YMCHHEM Peain30BaTh
HUX B na6opaT0prlx 1 TEXHOJIOTMYCCKUX
YCIIOBUSIX

AymmropHas pabota

ITPOBOJMTH OKCIIEPUMEHT

[1K- 2 Bnagenuem HaBBIKaMU

AymuropHas paboTa




Ha HayYHOM 00OpY/IOBaHHUH,
MIPOBOJIUTH 00PabOTKY
pe3yAbTaTOB U U3MEPEHUN C
HCIOJIb30BAHUEM
CHEeNMaIN3UPOBaHHBIX
KOMITBIOTEPHBIX POTPaMM

HCIIOJIB30BAHMSI COBPEMEHHOM
anmaparypsl Ipy MPOBEACHUN HAYYHBIX
HCCIIENOBaHUN

npuMeHATs  ocHoBHbIE | [IK-3 Branenunem cucremoit AynutopHas paboTa,
3aKOHBI XMMUU (yHIaMEeHTaIbHBIX XUMHYECKUX MOHATHIA | TECT,
U METOAOIOTHMUECKUX aCIIEKTOB XUMMUH, KOJUIOKBHYM,
KOHTpOJIbHAsI paboTa
(dbopMamMH 1 METOJ]AMU HAYYHOTO
[I03HaHHUSA
YmeThb npumMeHATh | [1K-4 criocoOHOCTBIO TPUMEHSTH AymuropHas paboTa,
OCHOBHBIC OCHOBHBIE €CTECTBEHHOHAYUYHbIEC 3aKOHBI KOJUIOKBHYM
CCTCCTBCHHOHAYHBIC pu 00CyKACHUN TOTYYEHHBIX
3aKOHBI U 3aKOHOMEPHOCTHU
. | pe3yipTaToB
pa3BUTHS XUMAYECKOU
HAYKH Ipu  aHauu3e
MOJIy4YE€HHBIX PE3YJIbTATOB
Nwmets HaBbIkH 1. [IK-7 roTOBHOCTBIO IPECTABIAThH AynuropHas pa0dora,

BBICKa3bIBaTh CBOIO TOUKY
3peHHUs ¥ y4aCTBOBATH B
nuanore (CTyJIeHT-CTYICHT,
CTYICHT-IIPETIOIaBaTeb,
CTYICHT-COTPYAHUK

nabopaTopum)

2. BBLICIIATH TJIaBHBIC
Pe3yIIbTATHI npu
MOJITOTOBKE K
CTEH/IOBBIM/YCTHBIM
JOKIIaam

MOJIy4€HHBIE B NCCIIEIOBAHMSIX
pe3ynbTaThl B BUJIE OTYETOB M HAYYHBIX
nyOnMKanuil (CTEeHIO0BBIX JJOKIIAI0B,
pedeparoB u craTeil B IEpUOIUYECKON
Hay4HOI! revat )

KOJUIOKBUYM,
JIeJI0OBast UTpa

Biane-
HUS
(HaBbIKH /
OTIBIT
JCSITEIIbH
OCTH)

HaBbIKAMU  PabOTBI  C
y4eOHOW  snuTepaTrypoit

OIIK-1 CrtocoOHOCTEIO BOCTIPHHUMATD,
pa3BUBaTh U UCTIONH30BATh

AymuropHas pabora,
TECT,
KOJUIOKBUYM,

o OCHOBHBIM | TEOPETUICCKHUE OCHOBBI TPAJAUIIMOHHBIX U 5
KOHTpOJbHAsA pabora

XUMHUYCCKUM HOBBIX Pa3/ielIOB XUMHUH MIPH PEIICHUH p p
JAUCLUIIMHAM npodecCHOHANbHBIX 3a/1a4

OaszoBeiMH  HaBbikamu | OITK-2 BiageHneM HaBbIKaMu AymuTopHas padora
NPOBENCHUA XUMHUYCCKOIO | XMMUYECKOIO DKCIIEPUMEHTA,
IKCNECpUMEHTA U | cHHTeTHYeCKUMU W aHATUTHYECKUMH
odopmieHHS ero

METOJIaMU TIOyUEHUS U UCCIICTOBAHUS

pe3yIbpTaToB

XUMUYCCKHX BEMIECTB M PEaKITHil

HaBbIKaMH IIOHMCKa H

OIIK-5 CriocoOHOCTERIO K TIOHUCKY,

AymuropHas paboTa,

NEPBUYHON  00pabOTKH | 00paboTKe, aHAIN3Y HAYYHON JIOKJIA/IbI
HAyYHOM M  HAYYHO- | uH(opMarmu 1 GOpMYIMPOBKE HA UX

TEXHUYECKOU OCHOBE BBIBOJIOB U MPEATIOKEHUI

UHpOpMaIHH

HABBIKAMU PA0OTHI HA OIIK-6 Brnamenuem HOpMaMu TEXHUKHU AynuTtopHaspadboTa
XUMHYECKOM 0€301acHOCTH ¥ YMEHHEM Peajin30BaTh

000pyIOBaHUH, UX B JIa0OPaTOPHBIX U TEXHOJOTHMYECKUX

NpUHLMIAMU pacyéTa

YCIOBUSIX




TEXHOJIOTHYCCKHX
PEXKUMOB

1.ocHOBaMuU
MPOOOTIOATOTOBKH ISt
MPOBENICHUS PA3THYHBIX
(hM3UKO-XUMHIIECKIX
aH aJH30B;

2. HAaYaIbHBIMH HaBBIKAMHU
paboThI co
CTIeUATU3UPOBAHHBIM
HAyYHBIM 000pYJIOBaHUEM ;

IIK- 2 BnageHuem HaBBIKAMU
WCTIOJIH30BAHUS COBPEMEHHOM
anmaparypsl PU IPOBEICHUN HAYYHBIX
HUCCIIEA0BaHMI

AynutopHas pabora

CHUCTEMOH
(hyHIaMEeHTaIbHBIX
HOHATUN XUMUH

[IK-3 Bnagenuem cucreMon
(yHIaMEHTaIbHBIX XUMHYCCKUX MTOHITHI
1 MCTOJOJIOTHYCCKHX aCIICKTOB XUMHH,
(hopMamMu ¥ METOIaMU HAyYHOTO
IIO3HAHUA

AymuropHas paboTa,
TECT,

KOJUIOKBUYM,
KOHTPOJIbHAS paboTa

OCHOBHBIMH ~METOAaMH
aHammza u  00paboTKH
MOJTYYEHHBIX PE3yJIbTaTOB

[1K- 4 criocoOHOCTBIO0 IPUMEHSTh
OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHbI
Y 00CYKICHUH MOy YEHHBIX
pe3yabTaToOB

AynutopHas paboTta

HaBBIKAMH y4acTHUs B
MHOTOCTOPOHHEW Hay4YHOU
Oecene, NCTIONB3YSA B
YCTHOM peun

[IK-7 roTOBHOCTBIO IPEJICTABIAThH
MOJYYEHHbIE B UCCIIEIOBAHUSX
pe3yAbTATHl B BUAE OTYETOB U HAYUHBIX
myOnuKaiui (CTEHIOBBIX JTIOKIIAJI0B,

cnenupuIecKyro pedepaToB 1 cTaTel B MEPHOINICCKON
XUMHUYECKYIO Hay4HOI 1evarH)
TEPMHHOJIOTHIO

AynmutopHas padoTa,
KOJUTOKBUYM,
JeNoBast Urpa,
JOKJIA/IbI

4.3. PeliTHHI-IIJIAH AUCIUTLINHBI
PeliTHHr—I1aH TUCIIMITIIMHBI TIPEACTABIICH B IPUIOKESHUH 2.

Ilepeyens 3x3aMeHAlIMOHHBIX BONMPOCOB K IK3aMeHy N0 XUMHH HeMeTaJI0B JUIs cTyaeHToB 1 Kypca (1
ceMecTp)

XHUMHYECKHE CBOICTBa KOHKPETHOI'O0 JJICMCHTA WJIM TIPYyHIIbl 3JICMCHTA MNpeajiaractcs O6Cy)KI[aTI) 10
eANHOMY IIIaHy.

1.ITonoxkeHne B TEPUOTUIECCKON CHCTEME, PaCHpPOCTPAHEHHOCTh M (POPMBI HAXOKICHUS B TPHUPOJIE.
Crenndurka 371IeMeHTa M €T0 COSTMHCHUH.

2.2neKTpoHHAas obomoyka  aToma, MTOTCHIUAITBI
ANIEKTPOOTPHUIIATENIBHOCTh, XapaKTEPHBIE CTETICHU OKHCIICHHSL.
3. Ilpocteie BemiecTBa: (OPMBI CYHISCTBOBaHUS W (U3UYCCKUE CBOWCTBA, XapaKTEp M JHEPrUs CBS3H,
(ha3oBbIC PEBpAILICHUS, PEAKI[HOHHAS CIIOCOOHOCTb.

4. BszaiimojeiicTBHe C DJIIEMEHTaMH, PACCMOTPEHHBIMH paHee: YCJIOBHSA TMPOTEKaHWs peaknuh, uX
TePMOJMHAMIYECKHE W KHHETUYECKHE XapaKTepUCTHUKU. [IpoayKThl. ONEKTpOHHOE CTPOCHHE W
IIPOCTPAHCTBEHHAs CTPYKTypa IOIYYaeMbIX COEOUHEHWM, HX KHUCIOTHO-OCHOBHBIE U OKHUCIIUTEIBHO-
BOCCTaHOBUTEIILHBIC CBOMCTBA, PEAKIIMOHHASL CTIOCOOHOCTD.

5. BzaumojielicTBME MPOCTHIX BEHIECTB M COCIMHEHHM C BOJOM M HUX COCTOSIHUE B BOJHBIX PacTBOpax.
XapakTepHble KUCIIOTHO-OCHOBHBIE W OKHCIUTENFHO-BOCCTAHOBUTENIbHBIE TIPEBPAIIICHHUS B PACTBOPAX.

6. KomniekcHbIe coeTMHEHMS.

HOHH3aIlluu, CpOACTBO K QJICKTPOHY,

1. Bomopon B mpupone. M3otonsl Bojopona. BaneHTHbIE BO3MOXHOCTHM aroMa M XapaKTE€pHbIE CTEEHU
okucieHus. Monekyna H,. Ilomyuenue Bopopona. dusnueckue M XUMHUYECKHME CBOMCTBA IPOCTOrO
BemecTBa. PacTBopeHue Bomopona B MeTaiaX. ATOMapHBIM BOJOPOJ, €ro MOJYyYEHUE U PEaKLHOHHAas



ciocobHocTh. KoBaneHtHble coeaumuenus Bomopoxa. HMoumsr H™ w H', mx B3amMome#cTBHE C BOIOM.
Bomoponnas cBsi3b, MPUUXHEL €€ 00pa30BaHMA, CIIOCOO OMHMCaHUSI.

2. Ilonoxenue B mnepuoanueckoi cucreme. Kucimopon B mpupoxe. M3zortombl kucinopoga. BaneHTHbIE
BO3MOXXKHOCTH aToMa U XapakTepHble cTeneHu okucieHus. Momekyna O,. IlapamarmeTusm kuciopoja.
[Monyuenne kucmopona. dusmueckue U XUMUYECKHE CBOMCTBA MPOCTOrO BEIIECTBA. AJIIOTPONUS
Kuciiopoaa, 030H. O30H B atMocdepe.

3. BzammMmojeiicTBiEe KHCIIOpOaa ¢ BOIOPOAOM. MeXaHWU3M peakIinu Bojopoaa ¢ KuciopoaoM. CoearmHeHMs
KHCIIOPOZIa C BOJOPOAOM, THIPOKCHI, BOJa, NEPOKCH] Bojopoaa. TepMuuyeckoe u (HOTOXUMHYECKOE
pasznoxkeHue Boabl. llomyueHue u cBoicTBa mnepokcuaa Bopopoma. H202 kak oOKUCIUTENb U Kak
BOCCTaHOBUTENb. [IpuMeHeHne TepoKCHaa BOAOPOIA.

4. CocTosiHUS KUCJIOPOZAa B ero coeauHeHusx. Okcuapl U ux kinaccudukaius. [Iepokcuapl U epOKCHIHAS
rpynnuposka. Moust OF, O,%, O,., Os.. CynepoKCcH/Ibl, 030HH/IbI, X B3aUMOJIEHCTBUE C BOJIOM.

5. O0mast xapakTeprUCTHKa MOATrPYIIBI TasioreHoB. CTpOSHHE IEKTPOHHBIX 000JI0UeK aTOMOB, TTOTEHITHAITB
HMOHU3AIINHU, CPOJICTBO K AJIEKTPOHY, JIEKTPOOTPHUIIATEILHOCTH aTOMOB M XapaKTEPHBIC CTCIICHU OKHUCIICHUSI.
[IpocTeie BemecTBa, XapakTepucTUKU MosieKys1 Hals.

6. CoemHEHHS C BOIOPOJOM. DHEPreTHUECKHEe XapaKTePUCTUKH, XapaKTep CBSA3U H IJIEKTPOHHOE CTPOCHUE
moekyn HHal. Mertonsl monyduenns u (Qu3uMUecKne CBOMCTBA TajlOTEHOBOIOPOMOB. KuCIOTHBIE W
OKHCITUTEILHO-BOCCTAHOBUTEIILHBIC CBOWCTBA, PEAKIMOHHAS CIHOCOOHOCTh. [ alloTeHMIHBIE WOHBI M UX
COCTOSIHUE B BOJIHBIX pacTBopax. ['amoreHup1 MeTasios.

7. Oxcuapl U OKCOKUCHOTHL. OOImass XapakTeprUCTUKa OKCHIOB: CTPOCHHE MOJICKYJ, XapaKTep W DHEPTHUs
cBs3u. TepMOIMHAMUYCCKUE XapaKTEPUCTUKU 00pa3oBanus. [lomyueHHe U XUMHUYECKHUE CBOMCTBA OKCHIIOB.
YceroitunBocth OkcHIOB. OCOOCHHOCTH COEOUHEHHUH (Topa M Hoga ¢ KHCIOpOAOoM. Peaknumu OKCHAOB C
Booii. OKCOKHCIIOTBI TaJIOTEHOB: CTPOEHHE MOJEKYJ, XHMHUYECKHE CBOIMCTBA, METOHIBI MONYUYCHHS.
TepMoarHaMUUECKasi HEYCTOMUYHUBOCTH OOJIBITMHCTBA OKCOKUCIOT. OCOOCHHOCTH XJIOPHON ¥ HOIHOM KUCIIOT.
8. CoemuHeHUs] TaJOTEHOB Jpyr c aApyroMm. WHrepramoreHuabsl. DOpMBI CYIIECTBOBAHUS U CTPOCHHE
MOJIeKyJ. TpeXmeHTpOBbIe dNEKTPOHHO-M30BITOUYHBIE CBSI3M B MOJIEKYJIAX WHTEPraIOTeHUIOB. XUMHUECKHAC
CBOICTBa U METO/IbI ONTy4YeHUsl. B3anMopelicTBre ¢ BOIOM.

9. OxUCIUTENbHO-BOCCTAHOBUTEILHBIE PEAKIMKU TallOTEHOB M HMX COCIUHEHUN B BOJHBIX PacTBOpPaX.
B3auMmoneiicTBUe MPOCTBIX BEIIECTB C BOJOW, KHUCIBIMH M IIEJIOYHBIMH pacTBOpaMu. OKHUCIUTEIBHO-
BOCCTaHOBUTENbHBIE CBOMCTBA COCAUHEHUI.

10. OOmass xapaKTepUCTHKa TOMATPYIMIBI XadbKOreHOB. CTpoeHWE OJIIEKTPOHHBIX O0O0JIOUEK aTOMOB,
MOTEHIIMAIBI HOHU3AINH, CPOJICTBO K AIIEKTPOHY. BaeHTHBIE BO3MOXHOCTH aTOMOB U XapaKTepPHbIE CTEIICHU
okucneHus. [IpocTeie BelecTBa, IeMOYeYHbIe CTPYKTYPBI, XapaKTEPUCTUKUA MOJCKYI X,.

11. CoenuHEeHHS C BOJOPONIOM. DHEPTETHUCCKUE XAPAKTEPUCTHKH, XapaKTep CBSI3HM M CTPOCHHE MOJIEKYII
H,X. Cynbdanpl. MeTonsl mnonydeHHss W OCHOBHBIE XHMHUECKHE CBOWCTBA XaJbKOT€HOBOJOPOJIOB.
XaabKOTeHUHBIE HOHBI M KX COCTOSIHUE B BOJHBIX PacTBOpaX. XallbKOTEHH Il METAIIOB.

12. Okcuapl U OKCOKHCIOTHL. OOmas XapakTepUCTHKa OKCHIOB: CTPOCHHE MOJIEKYJ, XapakTep CBS3H,
sHepreTuka. [loxydyenne u xumudeckue cBoicTBa okcuaoB X0, u XO;. Kucnorsr H,XO0s n HoXO,4: ctpoenue
MOJICKYJI, XUMUYECKUE CBOMCTBA, METOIbl NoiydeHus. OCOOCHHOCTH CEJIICHOBOW M TEJLIYPOBOHM KHCIIOT.
OKCOKHCIIOTHI CEPhI: MPUYUHBI KX MHOT000pa3us, Kitaccu(UKaIus, CTPOSHNE U XHMUYECKHE CBOHCTBA.

13. T'anorermnbl. DopMBI CYIIECTBOBAHUSA M CTPOCHUE MOJIEKYJI. METONIBI TMONYYCHHS W XUMHYECKHE
CBOICTBa. YHUKalIbHA UHEPTHOCTh SF¢. B3auMoeicTBIE TalOreHUA0B ¢ BOI0W. OKCOrallOreHU/IbI.

14. OKuCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKLUU XaJbKOT€HOB M UX COCJAMHEHHNA B BOJHBIX PacTBOpPAX.
B3auMoneiicTBre MPOCTHIX BEMIECTB C BOJOW, KHCIBIMH M IEJIOYHBIMH pacTBOpaMu. OKHCIUTEIHHO-
BOCCTaHOBHUTENILHBIE CBOMCTBA COEIMHECHUIA.

15. OOmrast xapakTepucTuka MOArpymnmbl a3oTa. CTpOeHHE AJIEKTPOHHBIX O0OJOYEK aTOMOB, TOTCHIIAAIIBI
WOHM3AIINU, CPOJACTBO K 3ieKTpoHy. lIpocTeie BemecTBa, amtorporus. OcobeHHoCcTH a30Ta. OCOOEHHOCTH
¢docdopa. MeTobl oTyueHHs], CBOMCTBA.

16. CoenuHeHusi ¢ BOIOPOAOM. XapaKTep CBS3H, SHEPTETUUCCKUE XAPAKTEPUCTUKH M CTPOCHHE MOJIEKYI
XHj;. Comn ammonus u pochonmst. AMMuakatsl. AMuabI, UMHUAbL, HUTpUAbL. @ochunsl. Coequaenus X, Ha,
WX CTPOEHHUE U CBOWMCTBA. | MapoKCHiIaMiuH. A30THCTOBOAOPOIHAS KUCIOTA U a3U/bI.

17. O0mias xapakTepucTrka, (POpPMbI U CTPOCHUE MOJICKYIL. [ alloreHu bl a3oTa.

18. Okcubl U OKCOKHUCIIOTH a30Ta. OO0Ias XapakKTeprcTUKa OKCUIOB. DOpMBI CYIIECTBOBAHUS, CTPOCHUE U
JHEepreThka MoJeKyJd. MeTonsl TMONydeHHs] OKCHUAOB a30Ta. OKCOKMCIOTHI a30Ta — a30THOBATHCTasd,
a30THCTasl W a30THAs KHCJIOTHI, WX CTPOCHHE, CBOWCTBA M METONBI TONYYCHUS, HUTPUTHI W HHUTPATHL.
TepMuyeckoe paznokeHue HUTPaToB. BoccTaHOBIEHNE HUTPATHOTO HOHA B PA3IMYHBIX Cpeaax.



19. Oxkcunst hocdopa u apyrux anemeHToB Tpynnbl: X406 U X401, UX MOTYUYCHHS, CTPOCHUE U CBOWMCTBA.
Ocob6ennoctu B3anmoseiicteus P,Ogs u P4Oo ¢ Bomoit. OxcokncioTsl poctopa u ero ananoro. CtpoeHue u
CBOMCTBa KUCIIOT ¢ocdopa.

20. Tpu- u meHTaramoreHuabl gochopa ¥ ero aHaaorop. Meronapl MOIYyYEHHs] U XMMHUYECKHE CBOWCTBA.
BsaumopeiicTBue ranoreHu0B ¢ okcuaaMu. OKCOragoreHu Ibl.

21. Cymeumasr. DopMbl B cTpOoCHHE MOJIEKYIL. [10ITydeHns 1 XUMUIECKHE CBOMCTBA. THOKUCIIOTHL.

22. OOmas xapaKkTEepHUCTHKA OJIIEMEHTOB MOATPYIIB MBIIIbsiKa CKIOHHOCTH JJIEMEHTOB MOJTPYIIIBI
MBIIIbSIKa K 0Opa30BaHMIO XMMHUYECKOH CBs3UM ¢ cepoil IlpupoaHble cOenMHEHUS, CHOCOOBI MONyYEHHS.
dusnyeckre 1 XMMHUYECKUE CBOWCTBA MBIMIBAKA, CypbMbl M BUCMYyTa BajeHTHBIE COCTOSHHS MBIIIBSIKA
CYpPbMBI, BUCMYTa.

23. Baxneiimme coequaenus Muibsika (I11) u (V), ux OKCHIIBI, MBIIIBSIKOBAS M MBIIIBIKOBUCTAs KUCIOTEHI,
apcenata u apceHuthl. Cymbuasl 1 tTroconu Mbimbsika (III) u (V). IIposenenne ampoTepHBIX CBOICTB
COEAMHEHUSIMH MblIIbsika CpaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX U KHUCIOTHO-OCHOBHBIX CBOWCTB
coequHeHni Mblmbska (V) u (111).

24. Coenunenust cypbMbl okcunsl (V) u (III), cyppmsiHas M cypbMsHHUCTass KHCIOTHI. AHTHUMOHAThl U
aHTUMOHUTHI. CONOCTaBIEHHE OKUCINUTEIbHO-BOCCTAHOBUTENBHBIX M KHCIOTHO-OCHOBHBIX CBOMCTB CYypbMBbI
(V) u (1D).

25. Coenunenus Bucmyta (III) — okcun u rumpokcua, okcoconu, cymbhua. CoemuHenus Bucmyta (V) —
BHCMYTAThl, X NOJIYYEHHE U CBOMCTBA CHIIBHEHIIINX OKUCIUTEIEH.

26. O6miass xapakTepucTuka Tpynmsl yrepoaa. OcoOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JIOUEK aTOMOB,
MOTEHIIABl MOHU3AIlMN, CPOJICTBO K JyeKTpoHy. IIpocThie BemecTBa, ammtorpomus. Amnmas, rpadur,
kapOuHsbl, ¢pymiepensl. CoequHeHus rpadura.

27. MeraHn u yrieBonopopl. Kapounsl Mmeramnos. Cepoyriiepos U Ipyrue COSMHEHUS C CEPO.

28. Okcuapl yriepoja, SHepreTuka, CTpOeHHe MOJEKYNl U cBoicTBa. OKCOKMCIOTH yriepoaa. KapOoHatsl.
["ajoreHn B M OKCOTANOreHUABI YIIepoa.

29. CoenuHeHUs C a30TOM: LMaH, AWIMAH, CUHWIbHAs KucioTa. LlMaHoBas M M30LMaHOBasl KHUCIOTHI.
Tronua"oBas KUCIOTA.

30. CoenviHEHMs JIEMEHTOB TOATPYIIBI KPEMHHUS C BOJOPOAOM. XapakTep CBsI3U, YHEPIeTUKA U CTPOEHUE
monekyn XHs. Meronel momyueHuss M XxuMuuyeckue cBoicTBa. Cunununael. Kpemuwuiiopranuueckue
COEIMHEHUS.

31. Oxkcumel m THApOKcompom3BoaHble. Ob0mas xapakrepuctuka okcumoB XO u XO,. Ksaprim um ero
Momudukaryu. M3menenne croiictB okcunoB XO u XO, B psaay Si - Pb.

32. KpemMHuUeBbIE KUCIOTHI U CHIMKAThl. OKCO- ¥ THAPOKCOMOHBI aHAJIIOTOB KPEMHHUSL.

33. Tamorenuapl. OOIIas xapakTepucTHKa, (GopMa W CTpOCHHE MOJIEKyd. [u- M TeTparajoreHubl, UX
YCTOMYHUBOCTD, METOIBI TIOMyUEHHUS 1 XUMHUIECKHE CBOICTBAa. B3anMopelicTBre ¢ Bomoil. OKCOTaIOTeHIIEL.
34. KommekcHble coequHeHUs. | ekca@TopkpeMHUeBas KHCIOTa. MOJEKyIspHbIE KOMIUIEKCH! (aATyKThI)
TeTpadTopuAa KpeMHUs. | alOreHOKOMITIIEKCHl KPEMHUSI U €T0 aHaJIOT0B.

35. OKHCIUTENHHO-BOCCTAHOBUTENbHBIE pPEAaKIMK B pacTBopax. B3amMopelcTBHE MPOCTHIX BEIIECTB C
BooH. OKUCINTENHEHO-BOCCTAHOBUTEIILHLIE CBOMCTBA COETUHEHUIA.

36. OOmas xapakTepucTHKa MoArpynmnsl O0opa. CTpoeHHe SIEKTPOHHBIX OOOJOYEK aTOMOB, MOTEHITHAIIBI
HMOHU3AIMHU, CPOICTBO K 3MeKTpoHy. [IpocTsie BemecTsa. [lomydenue 6opa, ero pusnueckue U XMMUIECKHUE
cBoiicTBa. Mcnonb3oBanue 0opa B SAEPHOI TEXHHKE.

37. Coenunenus 60pa ¢ METAJIaMU M HEeMeTaJlllaMu, KapOuj 0opa — KOHKypeHT anMasa. Hutpun 6opa.

38. Coemgmnenusi ¢ BomopojoM. bopan u nubopan. @OpMBI W CTPOCHHE MOJEKYIL TPEXIEHTPOBBIC
AJIEKTPOHHO-ACPUIIMTHBIC CBA3U B MOJICKysax OopaHoB. bopasois — aHaiior 6eH301a.

39. Tanorenunpl. OOmas xapakTepucTHKa, (OpMBI CYIIECTBOBaHHUS M CTpOeHHE Mojekyn. Jlumepusaums
TpUrajgoreHuaoB. MoHoranoreHuabl. MeTopl Moay4YeHus TaloreHu0B, XapakTepHble cBoicTBa. ['uaponus
rajJoreHuioB. Heopranmueckue nonuMmepsl Ha OCHOBE coeluHeHui Oopa. TerpadTopobopHas kucioTa, ee
COJIH.

40. Kucnopomusie coequaenust 6opa. Oxcup 6opa (I1I). bopasie kucnoTsl, ux comu. [lomydenue, crpoeHue
Oypsl, ee ruaponu3. [lepepaboTka Oypsl B OOpPHYIO KUCIIOTY.

Ilepeuenb 3K3aMeHANMOHHBIX BONPOCOB MO0 XMMHMHU METAJIOB (2 ceMecTp)

1.001mas xapakTeprucTHKa METAJJIOB, METaJLTUYeCKasl CBsI3b, CBOMCTBA METAJIOB, X MpuMeHeHue. OO0Iue
MCETOAbI MMOJYUYCHHSA MCTAJIJIOB. HonyquMe, (I)I/ISI/IHGCKI/IG M XUMHYECKHE CBONCTBA METaJIOB. HonyquHe



METaJIJIOB BBHICOKOM CTEMEHH YMCTOThL. XUMHUECKas U JEKTPOXUMHUYECKas KOPpO3usi METaJIOB. MeTosl
3aIIUThl METAJJIOB OT KOPPO3HH.

2. O0mas xapakTepuCTUKa 3JIEMEHTOB IOATPYIIBI MIETOYHBIX MeTaJuloB. MX moiydenue, ¢pusndeckue u
XUMHUYecKrue cBoicTBa. CoeIMHEHMs IIEJOYHBIX METAJUIOB: OKCHJbI, IEPOKCHUABI, HaINEPOKCH]IBI,
o30HuABI. X momyuenue, cBOCTBa, MpUMEHEHHUE. [ MIAPOOKCH B! IIEIOUHBIX METAJUIOB, IPOMBIIIIIEHHOE U
1a0opaTopHOE MOJIy4eHHe, NpUMEHeHHe U cBoiicTBa. CoNM INENOYHBIX METAJIOB M HX 3HAYEHHE B
HapOJHOM XO3sMCTBeE.

3. OOmias XxapakTepUCTHKa 3JIEMEHTOB NOATpyIbl Oepuiutus. [lomydenue u cBolicTBa GepHILIHS U MarHHUS.
Coenunenust 6epuiuins u maraus. [lomyuenue, cBoiicTBa U IPUMEHEHHE.

4. O61mas xapaKTepuCcTHUKa HIEMEHTOB OATPYIIIIHI MEI0YHO3EMETbHBIX METAJIIOB.

Ux monydenue, pusznueckue n xummuueckue cpoiictBa. COeTMHEHUST KANBIU: OKCHII, TUAPOOKCHU/, COJIH.
[IpumeHenue coeauHeHHs KalbLusl, UX poib B npupone. CoenunHeHust ctpoHuus u Oapus. Ilomyuenue,
CBOMCTBa 1 IpuMeHeHue. JKeCTKOCTh BOJBI U METOBI €€ YCTPAaHEHUSI.

5. O0was xapakTepUCTHKa 3JIEMEHTOB MOATPYIBl amtoMuHus. [lomydeHue, Qusndeckne U XUMHUECKHUE
CBOWCTBA aJIFOMUHMUS, IPUMEHEHHUE.

6. OO01mas xapakTepuCTHKa 3JIEMEHTOB MOArpyHnsl rajums. [lomydyeHue, cBOHCTBa M IPUMEHEHHUE Tajuius,
UHIUS, TaJIHA.

7. OOmas XapakTepHCTHUKa SJIEMEHTOB NOATPYIIBl THTaHA, IOJyYEHHE, CBOWCTBA W NPHUMEHEHHE.
Coenunenust Tutana, uupkonuss u raguus (IILIV). Mx momyuenme m cBoiicTtBa, nmpuMeHeHne. DopMmbl
CYIIIECTBOBAaHUSI MOHOB THTaHa B BOJHBIX PAacTBOpaX B KHUCIOW, HEUTPaTbHOW M IIETOYHON cpeax.
[lepexucHble coenMHEHHS TUTaHA.

8. O0was xapakTepucTuka noArpynnsl repmanus. Ilonyuenue repmanuns. OnoBa, ceuHua. Mx cBoiictBa u
npumerenne. CoeqUHEHHUsS TepMaHMs, OJ0Ba, CBHHLA: OKCHIBI, THIPOKCHIBI, TAJIOTCHUIBI, CYIb(QHUIBL,
trocoinu. [lomy4yenue, cBoiCTBa U TPUMEHEHHE.

9. O0mas xapakTepUCTUKA AIEMEHTOB MOArPYIIbI BaHaaus. [lonydeHre HHOOUS M TaHTajla, UX CBOMCTBA U
npumenenne. Coeamnenus Banamus (II) u (III), mx momydenme m cmoiictBa. [lomydeHue u cBoOHCTBa
coequaennii BaHanus (IV), @opmer cymectBoBanns noHOB BaHaaus (IV) B BOIHBIX pacTBOpax B pa3HBIX
cpenax.

10. Coeaunenus Banaaus (Y), ux noiydeHue, cBoricTBa. PopMbl cyliecTBOBaHUS HOHOB BaHaaus (Y) B
BOJHBIX PACTBOpax.

11. OOmmas xapakTepuCTHKa SIIEMEHTOB MOATPymIbl Xpoma. [lomyuenue m cBoiicTBa Xpoma, MOTUOICHA,
Bonb(pama. [IpocTeie 1 komIiekcHble coearHenus xpoma (1), ux nomyuenue u cBoKCTBa.

12.Coenunenus xpoma (111) npocteie n komiuiekcHsle. [loaydenue u cBoiicTBa, IpUMEHEHHE.

13. Coenunenne xpoma (VI), ux moxydeHue, CBOWCTBa U MPUMEHEHUE: XPOMAThl U OMXPOMATHI, OKCHI U
nepekucHble coeanHeHus. CoeAWHEHHsT MONMOJeHA H BoJb(pama: OKCHABL, THUAPOOKCHUIBI, COJIH,
cynbdusl, Bonbhpamosble 6pon3bl. [Ipumenenue u cBoicTaa.

14. OOmas xapakTepUCTUKA 3JIEMEHTOB MOATPYIIBl MapraHua, IOJIy4Y€HHE M CBOWCTBA MapraHia,
texHerus u penus. Coequnenus mapranma (II), momydenue u cBoiicTBa.

15. Coenunenns mapranua (111, IV), nomyuyenue u cBoiicTsa.

16. Coenunenns mapranma (VI), momyuenue u cBoiictBa. Coeamnenus mapranma (VII), momyduenue u
CBONCTBA.

17. OO6mas XapaKTEpUCTHKa SJIEMEHTOB TMOATPYIMIBI jKeje3a, UX IMOJy4YeHHE, CBOWCTBA M NPHMEHEHHE.
Oxcubl ¥ THIPOOKCHIBI XKeme3a, kobanbra u Hukens (11, I11), ux momydenue u cBoiicTBa.

18. IIpocTthie n koMIutekcHbIe coenuHenns xenesa (ILIID).

19. Coenunenns xenesza (VI) u (VIII), noxydyenne u cBoiicTaa.

20. IlpocThie 1 KOMIUIEKCHBIE coeauHeHns koOanbTa 1 HuKens (1I). VIx momydeHue, cTpoeHHE U CBOHMCTBA.
Coenunenust kobanpTa 1 HUKens (111), monydeHne, CBOHCTBa U IPUMEHEHHE.

21. OOm1ast XxapakTeprCTHKA MIATHHOBBIX METAJJIOB, UX MTOMy4YeHHE U CBOWCTBA, IPIMEHEHHE.

22. OOmas xapaKTepUCTHKa DIIEMEHTOB MOArpynmbl menu. [lomyuenune memm, cepebpa u 3omota. Mx
CBOMCTBa M IIPUMEHEHHUE.

23. IIpocthie 1 KOMIUIEKCHBIC coenuaeHus meau (1,11), momydenue, CBOMCTBA U IPUMEHEHHE.

24. TlpocTele 1 xomIiekcHble coenunenus cepedpa (I u I11). [Tonydenue, cBoiicTBa U MpUMEHEHHE.

25. Ilpoctrie u KoMIUIeKCHBIE coenuuenus 3o0moTa (L III), momyuenue, cBoiicTBa U MPUMEHEHHE.

26. OOmas xapaKTepUCTHKa DJIEMEHTOB IMOATPYNIBI ITWHKA. X MONlydeHHe, CBOWCTBA W NPUMCHCHHE.
[IpocTeie W KOMIUIEKCHBIE COEOMHEHHMS NHWHKA W Kaamus. llomydenwe, cBoWicTBa W IpPHMEHEHHE.
Coenunenust pryTa (1) u (11), ux noiaydeHue, CBOHCTBA.



27. O0miasi xapaKTepUCTHKA JIEMEHTOB ceMeiicTBa taHTaHou0B. [lomydyeHue u cBoiicTBa, IPUMEHEHHE.
CoenvHeHVs TAaHTAaHOUIOB, UX cBoiicTBa. [lonydeHne u mpumMeHeHne

27. O0miast XxapaKTepUCTHKA SJIEMEHTOB ceMeiicTBa akTHHOMAOB. [lomy4yenne u cBoiicTBa, MpUMEHEHHE.

28. Teopust cTpoeHHs KOMIIEKCHBIX coequHeHHi BepHepa. TuIBl KOMIUIEKCHBIX COEAMHEHUN M HX
HOMEHKJIaTypa. [|BOWHBIC COJM, aMMHAKaThl, alUJOKOMIUICKCH], aKBACOCIWHCHUS, KapOOHWJIBI, XEJaThl,
Kiactepbl. VX npuMeHeHue.

29. OcoOGEeHHOCTH CTPOEHHS KOMIUJIEKCHBIX COeNMHEHHI d- IIEMEHTOB: MHOTOSIZICpHBIC, KapOOHUIIBHBIE U
XeJlaTHbIE KOMILJICKCHBIE coeAMHEeHUs. VIX mprUMeHeHue.

30. Mzomepus KOMIUIEKCHBIX COEIMHEHWH: THApaTHas, NOHU3AIMOHHAs, KOOPIUHAIIMOHHAS, ONTHYECKas,
IUC- ¥ TpaHC-u30MepHus. DPPEKThI TPaHC-BIHUSIHUSL.

31. CtpoeHne KOMIUIEKCHBIX COSAMHEHUN 110 METOY BAJICHTHBIX CBSI3EH.

32. CTpoeHue KOMIUIEKCHBIX COSAUHEHUH € MO3ULMM TEOpUHU KpHUcTamnueckoro nois. Ee npeumyiiecta
Y HETOCTATKU.

33. CTpoeHre KOMIUIEKCHBIX COCMHEHHH C MO3UIIMI METOa MOJIEKYJIIPHBIX opOuTaneii. [IpenmymiecTsa u
HejocTaTtku Teopun merona MO.

CTpyKTypa dK3aMeHAIIMOHHBIX ONJIeTOB
OK3aMEHAIMOHHKIM OmwieT B 000MX cemecTpax cojepxkutr 3 Bompoca. IlepBeiii  Bompoc-
TEOPETHYSCKHI: OTpakaeT 3HAHUS CTYICHTa IO CTPOCHHIO aTOMOB JJICMEHTOB, HM3MEHEHHUE CBOICTB
OJIEMCHTOB B NOATrPYHIIC, PACIIPOCTPAHCHHOCTL B IPUPOAC, METOABI IOJYYCHUA IMPOCTOTO0 BEHICCTBA, €T0
AJUIOTPOITHBIC MOI[I/I(bI/IKaHI/II/I, (1)I/I3I/IT-I€CKI/IC 1 XMMHUYECKHE CBOMCTBA IIPOCTBIX BEIICCTB.

Bropoii Bompoc- Tarke Teoperwdeckuil. OH OTpakaeT 3HAHUS CTYICHTA M0 BAKHEUITAM COCTUHCHHUSIM
DJIEMEHTOB: OKCHJAM, THAPOKCHIAM, COJISIM U ZIp.. PACCMATPUBACT CTPOCHHE BAKHEUIINX COCTMHECHUH, WX
MOJTyYeHUE B TTPOMBIIILIEHHOCTH ¥ 1a00paTopuu, IpUMEHEHHE.

Tpetuit Bompoc ¥MeeT MPaKTHYECKOe HANPaBIICHHE, BKIIOYAIOIEe HAMCAHNE MATH PA3UYHBIX ypaBHEHUH
peaKIuy TUAPOIH3a UIH OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX B3aUMOJICHCTBUN. [Ipy 3TOM CTYICHT JOIDKCH
MPaBWJILHO HAMMCATh MPOIYKTHI PEAKIMH, a JUIsl OKHUCIUTEILHO-BOCCTAHOBUTEILHBIX MIPOIECCOB YPaBHEHUS
peaKmuii TOJDKHBEI OBITH YPaBHEHBI AJICKTPOHHO-HOHHBIM MeToZoM. B Omiertax 2 cemectpa 1/3 OmieToB B
TPEThEM BOIPOCE COACPKUT PACCMOTPEHHE CTPOCHHUS KOMIUICKCHBIX COCAMHEHUH METa/UIOB IO METOIaM
BC u TKII, npearnonaraer pac4er 3HePTUU CTAOMIN3AIMN 1 MATHUTHOTO MOMEHTa B MarHUTOHAX Oopa.

Kputepun omenkm 3kx3aMena (B 0ajiax):

- 25-30 6anoB BBICTABIACTCS CTYACHTY, €CIIM CTYICHT JaJj MOJHbIE, pa3BEPHYTHIE OTBETHI HA BCE
TEOpETHYECKHE BOTPOCH! OWJIeTa, IPOAEMOHCTPUPOBAJ 3HaHHE (DYHKIIMOHAIBHBIX BO3MO)KHOCTEH,
TEPMUHOJIOTH, OCHOBHBIX 3JIEMCHTOB, YMCHUC MMPUMCHATH TCOPECTUUCCKUC 3HAHHWS IIPHU BBINTOJIHCHUU
IpaKkTHYeCcKuX 3ananuil. CTyneHT Oe3 3aTpyAHEHHUI OTBETHII Ha BCE JOMOJIHUTEIBHbBIE BOIPOCHL.
[IpakTiueckas yacTh pabOThI BHINOJHEHA ITOJIHOCTHIO 0€3 HETOYHOCTEH U OIIHOO0K;

17-24 6annoB BeICTaBIISIETCS CTYIICHTY, €CIH CTYJICHT PAaCKpPbIJI B OCHOBHOM TEOPETUYECKUE BOIPOCHI,
OIHAKO OOMYIICHbBI HCTOYHOCTHU B ONPCACIICHUN OCHOBHBIX MOHSTHH. HpI/I OTBCTC Ha AOIIOJIHUTCIBbHBIC
BOIIPOCHI JOIYIIEHb! HEOOIbLINE HETOYHOCTH. [Ipy BBINOTHEHNH TPAKTUYECKON YacTH pabOThl JOIYIIEHBI
HECYIIECTBCHHBIE OLINOKY;

- 10-16 6anyoB BBICTABIACTCS CTYACHTY, €CIIM IIPU OTBETE HA TEOPETHUECKUE BOMPOCH CTYICHTOM JIOMYIIEHO
HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJIKOBAHWM OCHOBHBIX MOHSATHH. JIOrvka v mMojaHOTa OTBETa CTPalaloT
3aMETHBIMH U3bIHAMH. 3aMETHBI Hp06en51 B 3HAHUHU OCHOBHBIX METO/0B. TeopeaneCKHe BOIIPOCEHI B IICJIOM
H3JIOKCHBI 1OCTATOYHO, HO C IIPOITyCKaMU MaTcpuala. Nmerorcsa NPUHIUIINATIBHBIC OIINOKHU B JIOTHKE
MOCTPOCHHSA OTBETa Ha Bonpoc. CTyIEHT He peIlvI 331a4y WIK IPH PELICHUHN IOMYIICHbI IpyOble OMNOKHY;
- 1-10 OanyoB BICTaBIASETCS CTYAEHTY, €CIIM OTBET HA TEOPETHUECKUE BOIPOCHI CBUAETENLCTBYET O
HCIIOHUMAaHUHU U Kpal‘/'me HEIOJHOM 3HaHWH OCHOBHBIX MOHSITUH U METOHOB. O6Hapy)KI/IBaeTC$I OTCYTCTBHUE
HAaBBIKOB MPUMCHCHUSA TCOPETUICCKUX 3HAHUN ITPU BBIMIOJIHCHUU IMTPAKTUYCCKUX 3a)1aH1/1171. CTYILGHT HE CMOTI
OTBETUTh HU HA OJIMH JOTOJHUTEIbHBINA BOIPOC.

Onenku u3 100-6amibHOM B 4eThIpeX 0aTbHYIO MTPOU3BOAUTCS CIEAYIONIM 00pa3oM:
- otuHO — oT 80 70 110 6amtoB (Biroyast 10 mMOOMIPUTENHHBIX OAJIIOB);
- xoporo — ot 60 1o 79 6amnos;



- YIIOBJICTBOPUTEIBHO — OT 45 110 59 Ganos;
- HEYZIOBJIETBOPUTENBHO — MeHee 45 GaJlsioB.

O0pa3en 3K3aMeHAIMOHHBIX OMJIeTOB 1 1 2 ceMecTpoOB

MHWHOBPHAYKHN POCCHUU
®I'BOY BO «BAILIKUPCKUI TOCYJAPCTBEHHbBIN YHUBEPCUTET»

@DakynpTeT XUMHUYECKUI

Kadenpa duzndeckolt XUMHH U XUMHUIECKON IKOJIOTUU
@DakynpTeT XUMHUYECKHIL

Kadenpa duznueckoit XMMUN M XUMUYECKON IKOJIOTHUHU
DK3AMEHAIIMOHHBIN BUJIET Ne 1

no qucuuruinHe  Heopranuueckast xumus 1 cemectp

Hanpapnenue/Criennanbaocts 04.05.01 dyHnamMeHTanpHas U NPUKIATHAS XUMHUSI
[Ipoduns/IIporpamma/Crnennanuzanus DX AX, BMC u ObOX

1. 1. OOmas xapakTepucTrKa MOATrPYIIBI CEPhI, CTPOCHHE SJECKTPOHHBIX 000JIOUEK, MTOTECHIIAATIBI
MOHM3AINH U CPOACTBO K AnekTpony. Cepa. [lomydenue, ctpoeHue, GU3ndecKue 1 XUMUIECKUE
CBONCTBA.

2. AMMMaK, THIPOOKCH]I aMMOHHUS, COJIM aMMOHUS U UX CBOMCTBA. AMMUAKAThl. AMH/IbI, UMUbI,
HUATPpUIBI. MEeTOMIbI TOTYUYEHHS, XHMUYECKHE CBOMCTBA.

3. B 5 mpoOupok ¢ HWOmHON BOAOH MTOOABWJIM pPACTBOPHI: THAPOKCHIA HATPHs, THIPOKCHIAMHUHA,
IUCyIb(huaa HATPHUS , XJIOpaTa Kajus ¥ noauaa Kanus. Hanummre ypaBHEHUS IPOUCXOAIINX PEaKInil 1
no0epUTe K HUM KOI(PPHUIIMEHTHI METOOM IOJTypEaKIInH.

YTBepxkaeHo Ha 3acenanuu kadenapel  01.06.2018 , mporokon Ne 11 (mara)

3aBenyromuii kapeapon = Mycrapun A.T.

(moarucek) (®.1.0.)

MHWHOBPHAYKHN POCCHU
®I'BOY BO «BAIIKMPCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

@DaKkyJIbTeT  XUMHYECKUI

Kadbenpa duznueckold XUMHUHA U XUMHUYECKON SKOIOTUA
@DaKyJIbTET XUMUYECKUU

Kadenpa Puznyeckoit XMMUM M XUMUYECKON IKOJIOTHUH
SK3AMEHALIMOHHBIM BUJIET Ne 3

1o nqucuuiuinHe  Heopranuueckast Xumusi 2 ceMecTp

Hanpapnenue/Crieruanbaocts 04.05.01 dyHnameHTanbHas U IPUKIATHAS XUMHUSI



[Ipoduns/IIporpamma/Crnennanuzanus DX, AX, BMC u ObBOX

1. OOmas XapakTepUCTHUKa 3JEMEHTOB MOATPYIMIbI IIEJIOYHO3EMEIbHBIX METAJUIOB.
[Tonmyuenue, pusnyeckue 1 XUMUUYECKUE CBOWCTBA IIETOYHO3EMEIbHBIX METAJIIIOB.

2. TlpocTtsie u KoMIuIeKcHbIe coeauaenus 3o0m0Ta (I1I), momyuyenue, cBoiicTBa.

3. CpaBHUTE CTpOEHHE KOMIUIEKCHBIX MOHOB TIeKcaakBamapraHua (+2) u
rekcaiaHomaprania (-4) .YKaXuTe MOJHYIO OJIEKTPOHHYI KOH(HUIyparuio
HeHTpaabHOTO MoHA. M300pasute crpoenne xkomruiekcoB mo metogam BC m TKII.
Paccuuraiite BenuuuHel OCKII M MarHMUTHBIX MOMEHTOB B MarHutoHax bopa.
OneHure ycTOMYMBOCTh KOMILJIEKCOB U UX MarHUTHbIE CBOMCTBA.

YTBEepKACHO Ha 3acelaHuH Kageapsl ~01.06.2018 , IIPOTOKOJ Ne 11
(mara)
3aBemyrommii kapenpoin Mycrapun A.T.

(moamucek) (®.1.0.)

AynutopHas padora

AymuTopHas paboTa IpernoNaraeT MpoBepKy TOTOBHOCTH CTYAEHTa K CAMOCTOSTEIIbHOMY BBITTOTHEHHIO
BCEX JIA0OPATOPHBIX PabOT (TPyHIOBOM OMPOC), HATHMIHE 0GOPMIICHHOTO 3a/IaHus B pabovel TeTpaan K
KQXJIOMY 3aHSTHIO MOIYJISI.

I'pynmoBoii ompoc POBOIUTCH TpPU H3YYEHUM HOBOM TEMBI C IIENBI0 BBISICHEHHsS HauOoee
CJIOKHBIX BOIPOCOB, CTCIECHU IOHMMAaHWs H3y4aeMoil uH(opmaiuu. Pabora cTyneHTa olieHHUBaeTCS 3a
KKl MOZYJIb.

JlabopaTopHbie padoThI

/i

HaunmenoBanue nabopaTtopHbIX padboT

—

Monyas1( cemectpl)
Bonopon, kucnopo/, nepoKcua BoJOpoia U X CBOMCTBA.

Tamorens! u nx COCONHCHUS.

w1

Cepa u e€ coequHEHUS.

Moayas 2( cemectpl)
A3OT | €ro Coe/IMHEHMUS. .

docop u ero coesuHEHHSL..

CypbMa, BUCMYT U UX COCTMHCHHUS.

N[N |

Ymnepon, kpeMHU#, 60p U UX COSTUHECHUSI.

Moayans 3(cemecTp?2)
[IennoyHbIC METAIUTBI U KX COCTMHCHHUS.

[lemounO3eMeNBHBIC METAIIIBI, OSPIILINI, MarHUH 1 UX COCTUHEHUS

10

AJIOMHHAN U €r0 COeTUHEHNS.

11

OJI0BO, CBUHEI] U UX COECIUHEHHS.

12

Turan, nupkoHui, radHUA U UX COSTMHEHNS.




13 Banaguii, HHoOMii, TaHTAI . U UX COSAUHEHU. .

14 | Xpowm, MonubzaeH, Bodb(paM U UX COCTUHEHUS.
Monyas 4( cemecTp 2)
15 | MapraHen u ero coeIMHEeHHUSI.

16 | XKenes3o, KOOAIET, HUKEIL U UX COETUHEHMUS.

17 | KoMmmieKkCHBIC COCAUHCHMS.

18 | Menp, cepedbpo, 30JI0TO U UX COSTUHEHUSI.

19 |[luHK, KagMHil, PTYTb.

20 [[ImaTMHOMAOEI U UX COCOUHEHUS

21 |la"HTaHOMOBI U UX COEOUHEHUS.

22 |AKTHHOUIBI M UX COCIAUHEHUS.

Kputepumu ouenku (B 6aju1ax) ayiuTopHoii padotsl moayJeii 1u 2 (1 cemectp)

- 0 6aJTIOB BBICTABIISICTCS CTYACHTY, €CITH CTYACHT HE MMEET IPECTaBICHIS 00 00CyKIaeMoM BOIpoce, He
3HACT MPABUJI O0pAIEHUS ¢ XUMHUYECKUMU PEaKTUBAMH B 000pyJIOBaHUEM,

- 1 Gan BeICTaBISIETCS CTYACHTY, €CIIH CTYJCHT UMeeT (hparMeHTapHbIC NpeACcTaBIcHus 00 00Cyx)1aeMoM
BOTIpOCE, MTPaBHJIaX TEXHUKN OE€30MaCHOCTH | MPABIII PabOTHI ¢ 000PYAOBAHUEM,

- 2 GaJa BRICTABIIICTCS CTYJCHTY, €CIIA CTYIACHT UMEET HEIOJIHEIC MPEACTABICHUS 00 00CYyKIaeMoM
BOTIPOCE, HE BCET/A TOTOB K BBIITOIHEHHIO MMPAKTHKYMa.

- 3 Oanua BBICTABIISIETCS CTYICHTY, €CJIH CTYICHT NMeeT C(hOpMUPOBAHHBIE, HO CO/IEpIKaIlle CYIIIECTBEHHBIE
MPOOEIIBI IPECTaBICHHsI 00 00CYKIaeMOM BOIPOCE, OMYCKAECT OMIUOKH MPH pad0Te ¢ XUMUYCCKUMHU
peaxkTuBamu;

- 4 Oana BBICTABISIETCS CTYIEHTY, €CIH CTYACHT NMeeT C(hOPMUPOBAHHEIE, HO CONIEpIKAINe OTACTHHBIE
MpOoOeTBI IpeicTaBIeHHs 00 00CyKIaeMOM BOTIPOCE, HE YMEET OOBSICHUTD HEOOXOANMOCTD MPABIIT TEXHUKH
6e3OHaCHOCTI/I B OTACJIBHBIX CJIy4dasaX;

- 5 0aJIOB BBICTABIISACTCS CTYIICHTY, €CJIH CTYACHT UMEeT C(HOPMHUPOBAHHEIC CUCTEMATHICCKHE
MpecTaBIIeHNs 00 00CyKIaeMOM BOIIPOCE, YETKO 3HAET MPABIJIa TEXHUKH O0€301MaCHOCTH MIPH BBITIOTHEHUHT
JKCIIEpUMEHTa U yMeeT paboTaTs C COBPEMEHHBIMU IPUOOPaMH.

Kputepun onenkn (B 0aj1ax) ayiuTopHoii padoTsl moxayJeii 3u 4 (2 cemecTp)

- 0 0aJTOB BBICTABIISICTCS CTYIICHTY, €CJIH CTYICHT HE UMEET IPEJICTABICHU 00 00CyXIaeMOM BOIIpOce, He
3HACT IMpaBUJI 06pameHI/m C XUMUYCCKUMH pCaKTUBAMU N O60py):[OBaHI/IeM.

- 1 Gasut BBICTaBIISIETCS CTYNICHTY, €CJIH CTYIICHT MMEET HETOIHbIE TIPEICTaBIeHNsI 00 00CyKIaeMoM
BOTIPOCE, HE BCET/A TOTOB K BBIITOIHEHHIO MMPAKTHKYMa.

- 2 Oana BBICTaBISIETCS CTYICHTY, €CJIH CTYAEHT HMeeT C(hOpMUPOBAHHEIE, HO CONlEpIKaIlle CYIIIECTBEHHBIE
MPOOEITBI IPEJICTABIICHHS 00 00CYKIaeMOM BOIPOCE, JIOMYCKACT OMUOKH MPH pad0Te ¢ XUMUICCKUMHU
peaxkTuBamMu;

- 3 Oayia BBICTABISIETCS CTYIEHTY, €CJH CTYACHT NMeeT C(hOPMUPOBAHHEIE, HO COJIEpIKAIINE OTACTHHBIE
po0eTBl IpeICTaBICHHI 00 00CyKIaeMOM BOIIPOCE, HE yMeeT OOBICHUTH HEOOXOMUMOCTh MPABHIT TEXHUKH
0€30IMaCHOCTH B OT/ACIBHBIX CITyYasiX;

- 4 OaJIOB BBICTABIISCTCS CTYJICHTY, €CJIH CTYICHT UMEeT C(HOPMUPOBAHHEIC CUCTEMATHICCKHE
npezcTaBieHuss 00 00CyKIaeMOM BOIIPOCe, HE HAPYIIAST MPaBUII TEXHUKH 0E30ITaCHOCTH U TOTOB KO BCEM
3aHATHAM MOAYJIA, , YCTKO 3HACT IpaBujia TEXHUKU 0€e30I1aCHOCTH IIPpU BBITIOJTHECHUU DKCIICPUMCHTA U YMECT
paboTath C COBpEeMEHHBIMU IPUOOPAMH.

TecToBble 3aganus no qucuunanne «Heoprannyeckasi XumMus»
Xumusa HemertasioB Moayabl (1 cemectp)
Tema:«Bonopon. Kucnopon. Ilepokcua Bogopoaar
1.Beibupute coeuHEHIS BOOPOIA C KOBAJICHTHOM MTOJIIPHOM CBSI3BIO.
a) H,O  6) H,S B) HCl r) CaH,
2. C BBIIETICHUEM BOJIOPO/IA IIPU KOMHATHOM TeMIepaType ¢ BOJAON pearupyroT METalIbI
a) Na 0) Ca B) Zn r) Al



3. Ana ouucTkd Bomopoaa ot mpumecu SO, MOXKHO HCIOIB30BaTh CICAYIONIUE BEIIECTBA WU CMECH
BEIIIECTB
a) KMnO4+H>SO46)H2S O somm, B) H,O o) NaOH
4. B CBOMX COEIMHEHUSAX KUCIOPO/] ITPOSIBIISIET CTETICHH OKUCIICHUS
a)-1 0) -2 B) +41) +6 M) +1
5. Hambonee noHHBII XapakTep XUMUYECKON CBSI3H UMEET
a) O, 6) H,O, B) P,Os r) CaO
6. Jng moy4eHus KUCIOpo/a B 1a00paTOpuu 0OBIYHO UCTIONB3YIOT
a) KMnO4— 6) KNO B) MnO,— 1) HgO— 1) KCIO
7. HanummTe ypaBHEHHE pEaklMu, MPOTCKAIOMIEH NpU pa3ioKEHUM KaluiHOW cenmutpbl. [logcumraiite
cymMmy K03(pQHUITMEHTOB B IPaBoii YacTH ypaBHEHHUS:

a)7 0)5 B) 3 )2

8. Crpoenue monekynsl H,O,
a) JIMHeHHOe 0) yrioBoe II0CKoe B) YIJIOBOE MPOCTPAHCTBEHHOE

9. CoctaB 030HHAOB OTBEeYaeT (hopmylie

a)MO, 0) MO; B) M>O» r) MHO,

10. 3akoHunTe ypaBHeHHE peakiuu. [loncunraiite cymmy K03 QUIIMEHTOB B IPaBOi YacTH ypaBHEHHUS:
PbS+ H,0,—
a)5 0) 4 B) 7 r)9

Kpurtepuu onenkn (B 6anaiax):

- 5 Oaina BBICTaBISIETCS CTYICHTY, €CIIH ..BRIOpaHBI IPAaBUIIHHO OTBETH Ha 8-10 Bompocos;

-4 Oanna BBICTABISIETCS CTYAEHTY, €CJIU .JaHbI [IPAaBUIIbHBIE OTBETHI Ha 6-.7 BOIIPOCOB:

- 3 Oasa BBICTABISIETCS CTYACHTY, €CJIN IaHBI IPaBUJIbHBIC OTBETHI HA 4-5 BOINPOCOB;

- 0_OayyoB BBICTABISIETCS CTYACHTY, €CJIU ..JaHbl IPAaBUIIbHBIC OTBETHI MEHEE YeM Ha 4 Bompoca.

Xumusn memannoe. Mooyno 3

Tema: «Illenounvie, wienouHozemenbHble MEmMaibl, OePUiLIUIL, MAZHUIL, ATIOMUHUIL
( 2 cemecmp)
1. DnekTpoHHas KOH(UTYpPALKS aTOMa Kajusi B OCHOBHOM COCTOSTHHH:
a)...3p%3d" 06)..3p%s' B)...3d"4s’ r)...3d"
2. C KakuMH U3 HUXKEYKa3aHHBIX BEUIECTB OyleT pearnpoBaTh METAJUIMYECKUN aFOMUHUIN MPU OOBIYHBIX
YCIOBUSX?

a).H,O  ©0). NaOH,, B).HCl1 r) NH,Cl1
3. Meroapl, KOTOPbIE MOKHO IPUMEHUTH AJis oydeHus BaO,:
a)Ba+ 0O, > B) BaCOs3 >
6) BaO + KC103 — F) BaClz + H202—>
4. Kakag COJIb CUJIbHEE MoJiBEpraeTcs THJIPOIN3Y, eciu
K,(Be(OH),=Be**+20H)=3*10"*, Ky(A1(OH)3=A1*"+30H)=1 * 107,

Ki(HA10,)=4*10"
a) BeCl, 0)CaCl, B)AI1CIl; 1). NaAlO,
5. Kakwue kaTHOHBI U3 1-T0 CTONONA TAI0T MAJIOPACTBOPUMBIE COCIMHEHHS C BENECTBAMHE U3 2-TO CTONIONA?

a) I\L':lJr 1H3P04
6) Li" 2.Na,CO3
B) Sr* 3. KNO;
r) Mg* 4. K[Sb(OH)g]
6. BriOpats amst coequneHuid 1-ro ctondua popMyiy u3 2-ro croiadna
7. a) 1OIOMUT 1. BeO
0) MEpaOMIAT 2. MgCOs*CaCOs
B) “ciamkas 3emis’ 3. MgO
T') ¥OKEHas MarHe3us 4. Na,SO4*10H,0
) KapOopyHI 5. MgSO4*6H,0
6.CaO

7. A1,03



8. Peakiuu, UCTIOJIB3YIONIUECS JIJIsl TOJTyYCHUS HUTPHIA OCPHILIHS.
a) Be +N, —>B) Be + NH; —>
6) BeCO3+N2 —>F) BCO+N02 —>
9. JIna pasoenenus 2udpooKcUuO08 AniOMUHUL U MASHUSL CLedyem OCTIONb308AMbCAL:
a) NaOH 6) H>O 8) NH.C! 2) (NH4)2C03
10. Cymma xoaghgpuyuenmos 6 nesoti yacmu ypasHenus: NOLYHeHUs KapOOHAMa MAaeHUsL U3 e20 X10puoa.

a)s 0).3 8)4 22 0)6
Tema I'epmanuii, os10B0, cBUHe» (Moayan3. Cemectp 2)
1. KakoBa 3mekTpoHHast KOHQHUTYpaLus aTOMa TeépMaHHsl B OCHOBHOM COCTOSIHUU?
a)....3d%4s’ 6) ....4s*4p” B)....4s'4p’
2. st kakoro aneMeHTa Hanbosee XapakTepHa CTeTeHb OKHCIICHUST 2+
a) Fe 0) Sn B) Pb r)v
3. B xakux Kucia0Tax pacTBOpSETCS CBUHET] ?
a) HCl(KO,m) 6) HQSO4(p336) B)HNO3(30%) F) CH3COOH
4. Kakoe BemecTBo oOpasyercsi NpH B3aWMOACHCTBHH OJIOBa C H30BITKOM KOHIICHTPUPOBAHHOM
COJISTHOM KHCIIOTHI?
a)SnCl, 0)SnCly B)SnOCl, r) H,SnCl,
5. Kakwue coemuHeHHs 0JI0Ba MOTYT OBITh KaK OKHCIUTEISAMH, TaK U BOCCTAHOBUTEIISIMU?
a) SnCl, 6) SnCl, B) SnO; r)Na, [Sn(OH)4]
6. C KakuMH BelIecTBaMH BCTYIAeT BO B3aUMOICHUCTBUY [3-OJOBSIHHAS KUCIOTA?
a) pacTBOPHI KUCIIOT 0) pacTBOpHI 1mIeT0UCH B)pacIlIaBbl IeI0uei
7. Kaxkue BemecTa nomydarorces B pes3yabTare ruapoiansa SnCly?
a) Sn(OH), 0) HCI B) H,SnClg ) SnO,*xH,0
8. B pesynbraTe kakux peakuui nomydaercss SnS?
a) SHC12+H28—> B) SHC12+(NH4)2S—>
0) Nay[Sn(OH)s]+(NH.4).S r) Sn+S —
9. Kakoe coenunenue oOpasyercst B pe3ynbrare B3aumojeiicteus PbSO, ¢ 80%-bim pactBopom H,SO4

MIpYU HarpeBaHuu?

a) Pb(SO4)  6) Pb(HSO4). B) PbO,
10. Hamucate ypaBHEHHME peakUMH B3aUMOAEHCTBUS cyiab(uia CBHUHIA C KOHLIECHTPUPOBAHHOW a30THOMN
kucnoroi. [logcuntats cymMmmy K03 (HUIIMEHTOB B ITPaBOi YaCTH YpaBHEHUSI.

a)30 o)1l B)14 n) 20

Kpurtepuu ouenku (B 6ajai1ax):
- 3 Oansa BBICTABIISIETCA CTY/IEHTY, €CJIH ..BBIOpaHbI MPaBMIIbHO OTBETHI Ha 8-10 BONPOCOB;
- 2 Ganta BBICTABIISIETCS CTYICHTY, €CIIM .JIaHbl IPABUJIbHbBIE OTBETHI HA 5-.7 BOIPOCOB:
- 1 Oau BeICTaBNsICTCA CTYICHTY, €CIIM AaHbI IPAaBUIbHBIC OTBETH HA 4-5 BOIIPOCOB;
- 0_ OaiyoB BBICTABISIETCS CTYACHTY, €CJIU ..JaHbI IPABUIILHBIC OTBETHI MEHEE YeM Ha 4 Bompoca.

TecToBBIE BONPOCHI 110 HEOPTAHUYECKOW XUMHUM JIs1 TOMOJTHUTEIHLHOI0 Ha0opa 6aJJIOB K peHTHHTY
Tema: « HeMeTa bl 1 HUX COeTUHEHUSD
1.Bce xanpKOreHbl OTHOCATCS K 3JIEMEHTaM CEMENUCTBa

a)s 0)p B) d r)f
2. Kucnopoz B maboparopuu moxy4aroT
a) pa3lOoKCHHEM MepMaHraHaTa Kajus;
0) pa3IoKCHNEM HUTPUTOB MIEJIOYHBIX METAIIIOB;
B) (paKIIMOHUPOBAHUEM BO3/1yXa;
T') IEPETOHKON BOJHI .
3.B oTnmuune OT CUIIBHOTO 3JIEKTPOIUTA CONITHOW KUCIOTHl  (PTOPUCTOBOIOPOIHAS KHCIIOTA SBIIAETCS
cJIaOBbIM BJIEKTPOIIMTOM, ITIOTOMY YTO €€ MOJICKYIIBI

a) TIOJISIPHBI 0) CBsI3aHBI BOIOPOIHON CBA3BIO
B) UMEIOT yTJIOBOE CTPOCHHE T) coaepkaT aTOMbI BOJOPOJIa
4. Xnopary HaTpusi COOTBETCTBYeT (hopMyiia

a) NaCl 6) NaClO B) NaClO, r) NaClO;



Tema: «MeTa/JIbI U MX COEIMHEHUSD)
1. Coenunenus tutana (I1) mposBisIOT CBOMCTBA
a) CHUJIBHBIX BOCCTaHOBUTEJICH
0) c1aOBbIX BOCCTAaHOBHTEICH;
B) CHJIBHBIX OKHCIIMTENEH;
T') He 00JIaIaf0T OKUCITUTENHHO - BOCCTAHOBHTEITHHBIMHU CBOWCTBAMHU
2. CoenunenusM BaHaus (+4) B pacTBOpE COOTBETCTBYET OKpacka
a) 3ereHast 0) xenras B) CHHSS  T) CHpPEHEBas

3. JInsa pacTBOpeHUs] LUPKOHUS U radHHUS OOBIYHO UCTIONB3YIOT

a) CMeCh CEpHOM 1 TUNIaBUKOBON KHCIIOTHI,

0) cMech a30THOM U CEPHOI KHUCIIOTHI,

B) CMECh a30THOH U COJISTHOM KHCIIOTBI,

I') CMECh a30THOH U IJIaBUKOBOM KHCIIOTHI.

) CMEChIO IMHKA ¥ KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI;

€) CMEChIO CEPHOM KUCIIOTHI U CyJb(aTa Kajusl.
Kpurtepuu ouenku (B 0anax):
- 5 OaysoB BBICTABISIETCS CTYIEHTY, €ciu ..BbinoaHeHo 80-100% 3ananus;
- 4 Oana BeICTaBISIETCS CTYACHTY, €CJIH BBIITOTHEHO .79-60 %;
- 3 Oaa BeICTaBISIETCS CTYACHTY, €CJIH BBIIIOJIHEHO.....59-45 % 3ananus;
- 0 0amioB BBICTABISIETCS CTYAEHTY, €CITH .BBITIOTHEHO MeHee 44 % 3amaHusl.

Bomnpocs! k ko/u1okBUYyMaM 1 cemecTpa
XHMHA HEMETAJLIIOB
KoasoxBuym Nel

«I"aJIoreHbI M UX COETMHEHH S

1.9MeKTpOHHOE CTPOCHHE AaTOMOB TrajOTEHOB, M3MEHEHHE KOBAJICHTHBIX DPAJWyCOB, MOTCHIIUAIOB
WOHM3AIINH, CPOJCTBA K DIIEKTPOHY, JHEPTUN THAPATAIINA HOHOB.

2. XuMu4eckas CBSI3b B MPOCTHIX BEIIECTBAX, U3MEHEHHUE MTaPaMeTPOB CBs3U ( SHEPTHS,

JUTMHA, TIOJIPU3YeMOCTh, TEIIOTa WCMapeHus ). PacTBOPpUMOCTh B Pa3IMYHBIX PACTBOPUTEIISIX.
l'omonuTHyeckuii 1 reTepOTUTUUECKUIN IMyTH pa3pbiBa CBS3U B MOJIEKYJax rajoreHoB. [IpoTekanue peaxuui
C YYacCTHEM TaJIOTEHOB M0 PaIUKAILHOMY MEXaHHU3MY; WHUIMHPOBAHUE TETEPOIUTUICCKOrO pa3pbiBa CBA3U
raJlOTeH-TAIOTeH; PeaKIUX JUCITPONOPITHOHUPOBAHMSL.

3. U3MeHeHHe OKUCIMTEIbHONH aKTHBHOCTH, B3aUMOJCHCTBUE C BOJOPOAOM, Cepol, (ocdopom,
BOMOW. JIMCIIpOTIOPIIMOHNPOBAaHIE B BOJAHBIX PacTBOpax, yCJIOBHA CMEIIEHUS paBHOBeCcHs. BriTecHeHMe
TaJIOT€HOB APYT IPYroM W3 COCIUHECHUM.

4. MeTomapl TIOTy9eHUS TaJOTEHOB B MPOMBINIICHHOCTH U B JabopaTtopun. Vcmonp30oBaHue UX MpU
XIMMHYECKOM CHHTE3E.

S5.Huzlive cTeneHu OKUCIEHUS TaloreHoB. [ amoreHoBoaoponbl. ['ajoreHuasl METaIoB H
HEMETaUIoB. MEXMOJIEKYIIPHOS B3aUMOJICHCTBHE B TaJIOTEHOBOIOPOAaX, (U3WYSCKHE CBOWCTBA
raJIOr€HOBOJAOPOAHBIX KUCIOT. Crila U OKUCIUTENIbHO-BOCCTAHOBUTEbHAS CIIOCOOHOCTh ~ KHCIIOT.
[Ipomeccrr aBronpoToM3a. MeTOIBI MOTYICHHS TaI0TEHOBOAOPOIOB.

6.CTpoeHHEe KHUCIOpPOAHBIX coeauHeHuid ranoreHoB.Okcuapl. [lomydyenuwe. OKUCIUTEIBHO-
BOCCTaHOBUTEIbHBIE CBOWCTBA. [IpoIeCCH AMCIPOTIOPIIMOHUPOBAHUS B BOAHBIX pacTBopax. KuciopoaHbie
KHCJIOTHI TaJIOTEHOB: KACIOTHO-OCHOBHBIE I OKHCIIHTEIHHO —BOCCTaHOBU-TEJIHHBIE CBOWCTBa,
3aBUCUMOCTH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MOTEHIIMANOB OT pH. uarpammer @pocTa 1 TaIOr€HOB
B BOJIHBIX pacTBOpax (auarpamMmsl nE - cTereHs OKUCIEHIS).

7.ConoctaBnenne cBodcTB kuciaoT B pagy HCIO-HCIO4 m mpou3BOIHBIX pas3HBIX TajlOT€HOB
(KHCIOTHBIE CBOMCTBA, TEPMOIUHAMUYECKAS U KHHETHUECKAsl YCTOWIHUBOCTE). BTOpUYHAS TEPHOTUIHOCTD.

8. MexXraluIonHbIE COeNWHEHMs: COCTaB M cTpoeHue. [Iporecchl aBTOMOHU3AINK, KaTHOHHBIE H
aHvoHHble (opmbl. [OMO - ¥ TeTEepOATOMHBIC TOJUTAIOTCHUI-UOHBI, XHMHUYECKHUE CBOWCTBA



MEXKTaJJTIONTHBIX COCIMHEHUH, OKHCITUTEIILHO-BOCCTAHOBUTEIILHEIC CBOICTBa, MIPOIECCHI
JUCTIPOTIOPIINOHAPOBAHUS M THAPOJIH3A.

9.KayecTBeHHBIC pEaKIMU Ha TaJOTeHBl (IKCTpaKIus, oOpa3oBaHUE COCTUHCHUN BKIIFOUCHUS).
Peakrmin Ha rajoreHUA-HOHBI (ocaxaeHne MamopacTBopuMbix cojiet Ag(l) m Pb(I)). Xumudeckue cBoiicTBa
raJloTeHOB.

KonsnoxkBuym Ne 2
« Cepa, cesieH, TeJLTyp U UX COETUHEHUSD)

1.[TonoxkeHre B IEPUOUUESCKONM CUCTEME. DJICKTPOHHBIC KOH(UTYPAIMU BHEIIHUX U TPEABHEITHUX
000JI09eK aTOMOM XaJIbKOTeHOB. [I3MeHeHne pa3MepoB aTOMOB M HOHOB B Tpyiire. [loTeHInans HOHU3aIHH.
DNEKTPOOTpULIATENBHOCTh. DOPMBI CyIIECTBOBaHUS B mpUpojie. PacnpocTpaHeHHOCTh U M30TOIHBIN COCTaB.

2.. Kpucranmmyeckoe CTpOCHHE IPOCTHIX BEmiecTB. TeHAeHIMS K 00pa30BaHUI0 MHOTOATOMHBIX U
MTOJTUMEPHBIX TOMOATOMHBIX MoOJeKyd. lIpomecchl, mpoTekaroImue MpH IDIABICHUH BIIEMEHTOB H TpH
WCTIAapEHUH UX U3 paciiaBa. XUMHUYECKHUE CBONCTBRA.

3. CoemuHEHHS C BOIOPOAOM, OCOOCHHOCTH CEpPBI (momucynbdanel). YMeHbIIECHHE
TEPMOJIMHAMHUYECKON ycTOWYMBOCTH. CpaBHEHUE CBOMCTB OE3KUCIOPOMHBIX KUCIOT XaIbKOI€HOB B BOJHBIX
pacTBopax.

4. Xanpkorenuapl  37eMeHTOB. Cynmb(uIbpl: HOHHBIE CynbQUIBI, CYIbGUABI HEMETAIIOB,
HecTexuoMeTpuueckue cyabhuabl. JAucymbhuabl, noaucynbhuapl.CeneHu b, TeTypUIbl, HECTEXUOMETPHS
XaITbKOTeHUIOB.

S5.Tlamorenunst S, Se, Te. M3omepus, CTpoeHHE MOJEKYJ, CBOMCTBA. KOMIUIEKCHBIE XJIOPHIBL
JuxmopcynshaHbL.

[Mommaromusie katuons ((S71), (S7Br), (Se;l)). Coenuaenus cepbl ¢ HOIOM.

6.0kcoranorennpl. Tnonmnxnopus. Cymsdyprirxiiopus.

7.0xcunpl. Husmme okxcuael. Luximmueckue moHOoOkcHAbl (SO) m mumokcuanl (S:.0,S,0,, SO).
Monookcuasl Se, Te, Po.

Huoxcunpl. CTtpoeHne MojeKky/l. M3MeHeHne GU3NUECKUX M XUMHUIECKUX CBOMCTB. PaBHOBeCcHe mpu
pacTBOPEHUM JHOKCHAOB B Boje. VI3MeHeHHMe XuMMUYEeCKMX U (¢usndeckux cBoicTB. [Iporeccsr
KaTaJIMTHIeCKOro okucieHus: SO, (TeTeporeHHbI 1 TOMOT€HHBIN KaTallu3).

Tpuokcunsl. M3menenue ycroiumBoctn B psay. llomumopdusm. BzammopeiictBue c  Bomoil.
H3meHeHne XUMUYECKUX U QU3UMYCCKIX CBOMCTB..

7.Kucnopoaubie KHCJIOTBI XaJIbKOreHOB. V3MeHeHHe KHCIOTHO-OCHOBHBIX M OKHCIHTEIHHO-
BOCCTaHOBUTEIILHBIX CBOMCTB coeauHenuit B psay  H,SOs-H,SeOs-H,TeOs-PoO(OH)..

8. OcobeHHOCTh KUCTIOT cephl (cymmecTBoBanme THOCepHOH (H,>S,0;), mepokcomonoceproit (H,SOs),
nepokcogucepHort (H,S,0s), autnonoBoit (H,S:0s), momutroHOBBIX (H2Sh206), mucepuuctoit (H.S,0s) u
mutnonucton (H,S,04) kucnot. CBOHCTBA U CTPOSHHE YKA3aHHBIX KHCIIOT.

9.M3MeHeHUEe KUCIOTHO-OCHOBHBIX U OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX CBOWCTB B psiany H>SOs-
H,SeO4-H¢TeOs. Ilomyuenue. CTpoeHue MOJEKyJ, CpaBHEHHE CHIIBI KUCIOT. PaBHOBecme B O€3BOAHOM
H,SO,. Conu kuciorT, moryIeHne, CBOMCTBa
KonsoxkBuym Ne 3
Tema «A30T U €ro coeIMHEHUsD)

1.ITonoxxenne a3ora B mepuoanveckoil cucreme. CTpoeHHE O3IEKTPOHHOH O00O0JIOUKM aroma.
Bo3moxHBIe cTETIeHN OKHCIeHNs. BaneHTHBIE COCTOSHUS aToMa a30Ta. TUIBI THOPUIN3AITUH.

PacnipocTpanenHocTs B 3eMHOU Kope. Munepansl. Monekyna N, , DTIEKTPOHHOE CTpOoeHHeE (110
metoaaM BC u MO). Ilpounocts cBsa3u. KpatHocTh cBsi3u. XUMuUYecKkas akTUBHOCTh. B3aumopeiicTBue azora
C TpOCTHIMH BemecTBaMH. HuTpunmbl. Tumbl coeawHeHW (KOBaJeHTHBIC, MOHHBIC, C METAJUTMYECKOM
cBs3b10).Monekyna N, kak nuranj. HurporeHuaiabHble KOMILIEKCH. ATOMapHBIN a30T.

2.Bogoponnsie coeauHeHus a3zota. Amwmuak. Ilomydennme. CTpoeHue MOJEKymbl. AMMHAK Kak
JUTaH/, TOHOPHAs cIiocoOHOCTh. [Iporecchl, mpoTeKkaromye mpu pacTBOPEHUH B Bojie. BoccTaHOBUTENEHEIE
cBoiictBa. Oxwucnenne NH; (karanutmueckoe W HekaramuTuueckoe). Cold aMMOHHUS, WX TUIPOJIH3,
TepMHUUECKasi yCTOMUMBOCTb. JKUIKUA aMMUaK KaK HEBOJIHBIM pacTBOPUTENb.



3.T'mnpaszun NH, .Ilomyuenne. Ctpoenue Monekynsl. JloHOpHBIE CBOMCTBAa. PaBHOBECHSI B BOJHBIX
pactBopax. OKHCIUTENBHO - BOCCTAHOBUTEJILHBIE CBOMCTBA.

4 T'unpoxcmiamud NH,OH. Ilonxydyenne. Ctpoenue monekynsl. JloHOpHBIE cBoiicTBa. PaBHOBecus B
BOJHBIX pacTBopax. OKUCIUTENbHO —BOCCTAHOBUTEIHHBIE CBOHCTBA.

5.AzotucroBomoponHass kuciora HN;.  Cunres. Crpoenne Mosekynbl. OKHCIUTENBHO -
BOCCTaHOBUTENbHBIE cBoicTBa. Comu - asunpl. [Ipumenenue.

CpaBHEHHE KHCIOTHO — OCHOBHBIX W OKHCIUTEIFHO —BOCCTAHOBHUTEIHHBIX CBOMCTB B psay NHs,
N,H4, NH,OH, HN;.

6. Okcunel. 3akuchk azora N>O. Ilomydenme. Ctpoenmne Mmosekyibl. CTENeHNW OKHCIIEHHS aTOMOB
azoTta. Pu3nyecKre U XUMUIECKHE CBOMCTBA.

Momnooxkcug azota NO. DiekTpoHHOE CTpoeHrne MOIeKyibl (Metox MO). ITapaMaraeTiamM MOJIEKYJIBL.
Humepuzanus. Oxuciaenue NO. Kommnekcsr NO.

7. N,Os.ITomyuenue. IIporiecchl, mpoTEeKaroIue Mpyu PaCTBOPESHUH B BOJIE. dusnueckue u
XUMHUYECKHE CBOICTBA.

8. NO,. Ctpoenue monekyinsl. Jumepuzanus. Ilponeccsl, mpoTekaromue Mpu pacTBOPEHUH B BOJIE B
3aBHCHMOCTH OT Temmeparypbl. OKHUCINTENFHO - BOCCTAHOBHUTENbHBIE cBOicTBa. NO, Kak HEBOIHBIN
pacTBOpHTENb.

N>O; . Crpoenne monekynbl. PasaoBecue N,O4: 2 N,O. ABToroHM3AIHS B KugkoM N,O.
Ucnonr3oBanne s cuHTE3a OE3BOAHBIX HHUTPATOB MeTauioB.CpaBHEHHWE KHCIIOTHO-OCHOBHBIX U
OKHCJIUTEIFHO —BOCCTAHOBUTEIBHBIX CBOUCTB B psALy N>O - N>Os.

9 .Kucnots! azota. A3zotHoBatucTast kucinora H,N,Os. [Tomydenue. Crpoenne mosiekyibl. Conn.

A3sotHcTas KHUCJI0Ta HNO, [Tonyuenue. Crpoenue MOJIEKYJIBIL. N3omepusanusi.
HucnponoprmonnpoBanue. OKUCIUTENbHO-BOCCTAHOBUTENBHbIE CBOMCTBA. Comnn - HUTPUTHI. KoMIUIeKcHbIe
COeMHEHNs1, 00pazoBaHHbIe TuranaoM NO; .

10. Azotnas kuciaora HNOs. JIabopaTopHBIl 1 MPOMBIIUIEHHBIH croco0bl monydeHusi. CrtpoeHue
Monekynbl. CBoicTBa. OkucnurensHbe cBoiictBa HNOs, 3aBHcMMOCTE OT KOHIEHTpanuu. KoMriuiekcHble
coeanHeHus1, oopa3zoBaHHble nurannaoM NOs;. Hutpartsl. Tepmuueckas ycTOHUMBOCTh HUTpaTOB.CpaBHEHKE
KHCIIOTHBIX ¥ OKHCTUTENBHBIX cBoricTB HNO, 1 HNO:;.

KossoxkBuym Ne4
Tema «@ocdop u ero coerMHeHU»

11. Ilonoxenue docdopa B Ileprommueckoit cucreme smementoB /. M. Menneneesa. CtpoeHne
aToMa, MpOsBIISiIEMbIE CTETIEHU OKUCIIeHHs, aiutoTponus ¢ochopa. CTpoeHre MoJeKyn 0enoro, KpacHOro H
geproro (ocdopa. Ilomyuenne pocdopa n3 npupomHEIX MUHEpaIOB. PH3NYecKHe U XUMUISCKHE CBOHCTBA.
IIpumenenue.

12. Tlony4enue coeauHenuii Gpocdopa u ctpoeHre Moyeky: Gochuna, audocduHa, ragoreHu10B,
Cynb(UI0B, OKCHIOB. THIBI THOPHIU3AIUH B COSUMHEHUAX Qocdopa. Pusnveckre n XUMHUIECKHE CBOICTBA
coequHeHUH ocdopa ¢ HEeMeTaTaMHU.

13. Ilpwunnasl cradumm3auy Gpochopa B KUCIOPOAOCOACPKAIMNX COCTUHCHUIX.

Crpoenne u cBoiicTBa (QochopHBIX KHCIOT: (ocdopHOBaTHCTOH, (Hocdopuctoit, QochopHOil.
ComnocraBieHne CBOWCTB OKCHAOB M KucioT (ochopa. Opro-, mera — u nupodochopHbIe KHUCIOTHI.
[lonyuenne u cpoiictBa. Comu ¢GocOpHBIX KUCIOT - THAPOJHN3, YCTOHYMBOCTH B Pa3IMYHBIX Cpenax
KaJbLIMEBBIX M cepeOpsiHbIX cojeld. TepMmudeckass ycroldmBocTh ¢ocdaroB. IlepBrle mpeacraBieHus 00
M30MOJH- ¥ TETEPO- TIOTUCOSTNHEHHSIX. .

Bonpocsl k koJL10KBUYMY Ne 5
«¥Yrepoa, KpeMHH, 00p U UX COeTHHEHU»

1. [Tonoxxenne anemenToB B Ileprnomudeckoit cucreme snementoB [l. Y. MenzaeneeBa. YcTOHYHBOCTh
romorierneit -2-9-. JlmaronanbHoe cXoacTBO B 1 Si.

2. OcHoBHbIE THIBI THOpUAM3anu opbutaneid B coequaeHusx C, B u Si (BOIOpPOIHBIX, TaloOreH-
Kucnopoa-coaepskamunx). CpaBHUTENIBbHAs XapakrepucTuka coeaunennit C, B u Si (c mpumepamu).

3. Kucnopoausie coenunenus yraepopa.. Okuck yraepona CO - cTpoeHHe, MOITyYeHHUE U CBOWCTBA,
KOOpAMHAIIMS B KApOOHMIIAX, COCTaB M CBOMCTBa KapOoHHIOB. BoccTanoBurenbHbie cBoiicTBa CO.



4. Okcup yriepona (+4), yronpHast kuciota. [lomyuenue u cBotictBa. Conu yroibHON KUCIOTHI U UX
ycToiunBoCcTh. CoJia, METO/IBI MONYUYCHHUS, CBOMCTBA, TIPUMECHEHHE

5. Jumman. lunanucroBogopoaHas Kuciora, €€ tayroMmepHble (GopMbl. Duznyueckne W XUMHUYECKHE
CBOMCTBAa CUHWIBHOM KUCIOTHL. L{HaHuABI, TOIyYEHNE U CBOMCTBA NPOCTHIX U KOMILIEKCHBIX LIMAHUAOB.

6 Ponan. PoganucroBonopoiHas KUCIOTa U €€ COJU.

7. Kpemuuii. [Tonyuenue u cBoicTBa.

8. Cunansl. Cunokcanbl. CTpoeHune, MolydeHHe U CBOWCTBA.

9. OpTo- u MeTakpeMHeBbIe KUCI0ThI. [loanumepur3anuss OpTOKPEMHEBON KUCIOTHI, «OJOBBIE» H «OKCOY
- MocTUkH. CTpoeHHUE U TUAPOIIN3 CUIIUKATOB.

10. Bbop. Ilonygenue, ctpoerne aroMa U MOJIEKYJIbI Oopa. du3ndecKkre U XUMHUIECKIE CBOUCTBA.

11. Bopanbl. CTpoeHue u CBOMCTBA. A30THBIC COeMHEHUs O0opa. ["aoreHuabl 6opa U UX THAPOJIH3.

12. bopHas kucnora, cTpoeHue OOPHOU KUJIOTHI, TIOIy4YeHHE U CBOMcTBa. Dupbl OopHOH KuciaoThl. Comu
6opHoii kucnoTsel. CTpoeHHe U CBOWCTBA OYpHI.

Kputepumn ounenku (B 6a/u1ax) Koaa10kBuymoB 1-5 ( 1cemectp)
- 0 6aJTOB BBICTABIIICTCS CTYICHTY, €CITA CTYACHT HE UMEET IPEICTaBICHISI 00 00CyKIaeMOM BOIIpoce, He
odopmieHa pabouas TeTpasb
- 1 ©ann BeICTABISACTCS CTYACHTY, €CITU CTYJCHT UMeeT (pparMeHTapHbIC NIpeICTaBIeHHs 00 00CyKIaeMoM
Bompoce, pabodas TeTpaab He 0hOpMIICHA;
- 2 GaJa BRICTABIIICTCS CTYJCHTY, €CIIA CTYIACHT UMEET HEIOJIHEIC MPEACTABICHUS 00 00CYyKI1aeMOM
BoIpoce, pabouast TeTpaab oQopmIieHa He TIOTHO;
- 3 Oana BBICTABISIETCS CTYICHTY, €CJIH CTYICHT NMeeT C(hOpMUPOBAHHBIE, HO COMIEpIKaIlle CYIIECTBEHHBIE
MpOOeIIBI IPEICTaBICHHs 00 00CyKIaeMoM Bompoce, pabouas TeTpaib oPOpMIICHA Ha TIOJIOBUHY;
- 4 Oajuia BBICTABIISICTCS CTYICHTY, €CJIM CTYACHT MMeeT C(hOPMUPOBAHHBIC CUCTEMATUUECKHE MTPEICTABICHUS
Mo 00Cy’KIaeMbIM BOIIPOCaM, HO HIMEIOTCS OTAENbHBIE TPo0eNbl B 0(hopMIIEHHH pabodeii TeTpaiu.
- 5 0aJIoB BBICTABISACTCS CTYICHTY, €CITH CTYAEHT UMeeT C(OPMHUPOBAHHBIE CUCTEMATHIECKHE
MpEeJICTaBICHUS 00 00CYKIaeMOM BOIIpOCe, pabouas TeTpaab 0hopMIICHA ITOJIHO.
Bomnpocsl k KOJIOKBHYMaM 2 ceMecTpa
XuMus MeTa/NI0B
KosmnoxkBuym Ne 6
TuraH, UMPKOHUIA, raduuii U ux coequHenus. Banaauii , HLOOUIA, TAHTAJ U UX COeTUHEHUS

1. OnemMeHTHI NOArpyNIbl TUTaHa. CTPOCHUE HIEKTPOHHBIX 000JIOUEK M CTETIEHH OKHUCIEHUs. Pammycs
aToMoB 1 HOHOB. IIpobnema paznenenus Zr u Hf. [lpupoaHsie coeqMHEHNS U IPUHITAIIBI UX TTEPepabOTKH.

2. CoiicTBa TUTaHa, HIUPKOHUS U TadHMsL. KoOpIMHAMOHHBIE YUCIIa AIIEMEHTOB OATPYIIIBI THTAHA.

3. Oxcubl ¥ THAPOKCUIBI TUTaHA, IUPKOHUS ¥ radHus (+4). [Iporiecchl «omsauumy 1 «OKCOISIIAN» TTPU
OCAKIECHUH THIPOKCUIOB U3 PaCTBOPOB.

4. Cocrossnue WOHOB THTaHa (+4) B BOmHBIX pacTBopax. CTpoeHHME M HOHOOOMEHHBIE CBOWMCTBA
THJIPOKCHUIOB.

5. Ilepexucurie coennuenus Tutana (+4). CtpoeHue, MoIy4YeHHe U CBONCTBA.

6. Huzmue cremeHH OKMCIEHUS OSJIEMEHTOB MOATPYNINBl THUTaHa, 0OOpa3oBaHHE IPH HOAUAHOM
papUHUPOBAHUM W OPYTHE METOIBI MOTYYCHHSI. LetHocTs U koopauHaumMoHHbIA monmudap Ti(Ill),

HU3IIKe ranorenuasl Zr u Hf - ctpoenue coequHeHui.

OO6pazoBaHue CBI3CH METaLI-METAIL.

7. OO0m1as xapakTepuCTUKa CTPOCHHUSI aTOMOB BaHa[usl, HIOOUS M TaHTana ( M3MEHEHHUS MOTEHIHAIOB
WOHU3aIMK (CTYHNEHYaThIX M CyMMAapHOro), OJM30CTh paJnycoB aTOMOB HHOOMSA M TaHTala, M3MEHEHHE
pa3Mepa U SHEPTUH BaJICHTHBIX OpOHTaeil).

8. [onmy4enue BaHaaust, HIOOMS, TaHTaNa B MPOMBIIUICHHOCTH. DU3nveckne U XUMHUECKUE CBONCTBA
MIPOCTHIX BelecTB. [lepeBoa MeTamIoB B pacTBOP.

9. Ocoboe mnonoxeHue BaHaUsl — yCTOMUMBOCTh HU3LIMX CTEHEHEH OKHCIIEHUS B BUAE N30JMPOBAHHBIX
KaTHOHOB (y HUOOHS M TaHTaJa - B BUJE KJIacTEPOB).

10. l'uppater okcugoB M(V). dIuarpamma coctossHus Banagus (V) B pactBope. BinsiHue KoHLeHTpanun
u pH Ha GopMEI CyiiecTBOBaHMS BaHAIUs B PACTBOPAX.

11. Oxkcunst M(V) - paznudaus B CTPOSHUH B PEAKIIMOHHOM cIIocOOHOCTH. ["ajoreHuapI BaHa v, HUOOWS

W TaHTaJla - COCTaB, CTPOCHUE U YCTOHUUBOCTh. AHHOHHBIE (PTOPOKOMITIICKCHI.
12.Ilepokcocomnu, Tnoconu Banaaus (V). bponsst McVOs.Boccranosnenne Banaaus (V) B BOZHOM pacTBoOpe.

13. Coenunenus BaHamus (+4). Oxcupa, rumpokcuabl u comu. [lomyuenue, pu3MuUecKue M XUMHUECKUC
CBOMCTBA.



14. Coenunenus BaHamus (+3). Oxkcup, rumpokcuabl u conu. [lomyuenue, (u3MyUecKue M XUMHUECKUC
CBOIICTBA.

15.Coenunennst BaHamust (+2). Okcun, ruapokcuabl u cond. llomyuenue, ¢U3MUECKUE M XUMHUYECKHE
CBOICTBa

16./I3MeHeHre OKHCIUTEIhHO-BOCCTAHOBUTEIBHBIX U KHUCIOTHO-OCHOBHEIX CBOMCTB mo psaxy V(II)-V(III)-
V(IV)-V(V). AHanu3 yCTOHYMBOCTH U PEAKIMOHHOHN cOocOOHOCTH KOMIUTEKCHBIX coeannennid V(II)-
V(II)-V(V) na ocaose TIIJI. Crabumuzanus V(1) u V(III) B KOMITJIEKCHBIX COSTHHEHHUSX.

KonnoxkBuym Ne 7
«JJ1eMeHThI MOATPYIINBI XPOMA U UX COeTUHEHHU S

1. CpaBHUTENbHAS XAPAKTEPUCTHKA CTPOEHUsS aTOMOB XpOMa, MOJUOIEHa W BoJb(ppaMa (Xapakrep
M3MEHEHNs TMOTEHIMAIOB HOHM3AIMH, PaJyCOB aTOMOB, Pa3MEPOB M DHEPTUH BAJEHTHBIX OpOMTaneii).
[Mony4enue u cBoiicTBa XpoMa, MOIHO/IeHa U BOJIb(pama.

2. [Ipuunnbl, 00YCIaBIMBAIOIIME YCTONUMBOCTD M30JIMPOBaHHBIX dsu ds COCTOSHUI Y XpoMa U CBS3H
M-M nns monuGueHa W Bonb(ppaMa B HU3LIMX CTEHEHAX OKHCIeHHS. CpaBHEHHE KHCIOTHO-OCHOBHBIX M
OKHCIIUTETEHO-BOCCTAHOBUTENBHBIX XapakTepuctuk Cri'm Cr',

3. Baxneimue coenuHenus xpoma (+2 ): OKCHIBI, TUAPOOKCHABI, coiu. [lomydyeHune U cBOMCTBa.
CXoncTBO W pa3nuyre B CTPOCHHUHU U cBOMCTBax areratoB Xxpoma (II), mommbaena (II) 1 Bombdpama (11).

4, Baxneiimme coemuHeHns XpoMa (+3 ): OKCHIBI, THAPOOKCHIBI, coyr. IlorydeHne u CBOMCTBA.

5. Kommnekcubie coeaunenns xpoma (I11). [lonmydenue, cBolicTBa, H30MepHsL.

6. KnacrepHsie mpon3BoaHbie MOTHOICHA u  Bomb(ppama. CpaBHUTENbHAs  XapaKTepUCTHKA
coenuuennit M(VI).

7. Oxcua 1 KUCTIOTH XpoMa (+6). PaBHOBecre mommMmepu3aliuil XpOMOBOW KHCIIOTHI B pacTBopax (Ha

npuMepe CUCTCMbI XpoMar —,I[I/IXpOMaT).
HOJIy‘lGHI/IC M CBOICTBaA XpOMATOB. JUXPOMATOB, XJIOPUCTOI'O XpOMUJIA.

8. CpaBHEHHE W KHUCIOTHO-OCHOBHBIE CBOMCTBa "KHMCIOT" MonubneHa u Boibdpama. M3o- u
TeTEepOIONMCOEANHEHUSI — YCJIOBUS 00pa3oBaHWs, CTPOEHHE, CBOWMCTBa W mpuMeHeHue. OKUCIUTEeNHHO-
BOCCTaHOBHUTEIbHBIE CBOWCTBA , MOMTMOIATOB 1 Bonb(hpamaros (VI).
9. Bpon3sl u cuHu. YcinoBus o0pa3oBaHus U CBoicTBa THOCoeH monmubaeHa (V1) u Bonsdpama (VI).
10.CpaBHHTENbHAS XapaKTEPHCTHKA IEPOKCOCOSAMHEHNH XpoMa, MonibaeHa 1 Bonbdpama. [lonyuenue u
CTPOEHHE MEPOKCHIOB XPOMa .
Kputepun onenkn (B 6a/1ax) KOJIOKBHYMOB 6 n 7 ( 2cemecTp)
- 0 OayIoB BBICTABIAETCS CTYIEHTY, €CIIH CTYACHT HE UMEET MPENCTaBIeHUs 00 00CyX1aeMOM BoIlpoce, He
odopmieHa pabodast TeTpaab
- 1 ©ann BeICTABIAETCS CTYACHTY, €CIIU CTYJCHT UMeeT (pparMeHTapHbIe IIpecTaBIeHus 00 00CyKTaeMoM
Bompoce, pabodast TeTpaab He ohopMIIeHa;
- 2 aJuta BBICTABIISIETCSI CTYICHTY, €CJIM CTYJEHT UMEET HETIOJIHbIE MPECTaBIeHUs 00 00CyKIaeMoM
Borpoce, paboyas TeTpaas oopmileHa He TIOJTHO;
- 3 Oana BBICTaBIISIETCS CTYICHTY, €CJIH CTYAEHT HMeeT C(hOpMUPOBAHHEIE, HO CONIEpIKaIle CYIIIECTBEHHBIE
Mpo0OensI IpeicTaBleHns 00 00cykaaeMomM Bompoce, pabodas TeTpanb oQopMIIeHa Ha TIOJOBUHY;
- 4 Gasta BBICTABISIETCSl CTYACHTY, €CIIU CTYJCHT UMeeT C(hOPMHPOBAHHBIE CUCTEMATHUECKUE MTPEACTABICHHS
1o 00Cy>kKJaeMbIM BOIIPOCaM, HO IMEIOTCSI OTAeIbHbIE Mpobelibl B ohopMileHHH pabouei TeTpanu.
- 5 0aIoB BBICTABISACTCS CTYICHTY, ECIIH CTYEHT UMeeT C()OPMHUPOBAHHBIE CHCTEMATHIECKHE
npeacTaBieHust 00 00cykIaeMoM Bollpoce, pabodast TeTpaasb opopmITeHa TTOTHO.
KosnsioxkBuym Ne 8

«Mapranen, TexHenMii, peHUH M UX COCAMHECHHA.)»
1. OCHOBHbBIE 3aKOHOMEPHOCTH HW3MEHEHHsS CBOICTB B MOJTPYIIE: AaKTHBHOCTh METaJUIOB,
YCTOMYMBOCTb BBICIIMX CTENEHEW OKUCIEHUSA, YCTOMYMBOCTh HHU3IIMX CTENEHEW OKHUCJIEHHUS, KIacTEPHI.
Nzmenenne kucnotHbIX cBoiicTB B psaay Mn(Il) - Mn(VII).
2. [lomyuenne u cBoiicTBa Mapranmna, TexHerwst U peHus. [Ipumenenne. Coenuaenns maprania (0):
KapOOHUJIBL.
3. IIpocteie u xommekcHsle coeauHeHuss Mmapranua (II). Ilomydenme wu cBoiictBa. CBolicTBa
TETPAdAPHUECKUX U OKTAIAPHUIECKUX KOMILIEKCOB.
4. [Tomyuenme w cBoiicTBa. coemmHennit mapranma (III): ycrorumBocTh, 3ddext Sma-Temnepa,
CTpYyKTypa HinuHenn Ha npumepe Mn;O4. [lomyuenue u cBolictBa coenunenuit maprania (111).



5. Coemunennst mapranmna (IV). Crpoenme, momydeHwe U CBOCTBA. KoMIUIEKCHBIE COEIUHEHUS
Maprasua.
OKHCIATETPHO-BOCCTAHOBUTENbHBIE  CBOWCTBA  COSAWHEHWH  Maprama: JHCIPOMOPIMOHUPOBAHHE,
3aBHCHMOCTbH BEJTMUUHBI AleKTpoaHoro norenimana ot pH cpenpl.Coenunenns mapranma ( VI). Crpoenue,
MOJIy4EHHE U CBOMCTBA.
6.Coenunenust mapranua ( VII ). CrpoeHue, moiyuyeHue u CBOUCTBA.
7. OKHCIUTETHHO-BOCCTAHOBHUTEIBHBIE CBOWCTBA COEAMHEHHI MapraHia: JHUCIPONOPIHOHUPOBAHHE,
3aBUCUMOCTb BEJIMYMHBI AIEKTPOAHOrO noTteHuuana ot pH cpensl
8.U3menenne KHUCIOTHBIX cBOWCTB B psgy HMnO, - HTcOs - HReO.Koopaunaimonusle dymcia B
KOMILIEKCHBIX COEIMHEHUSIX MapraHia, TEXHEL U U PEHHUS.
9 Coenunenus texHeuus u penus. [lomyuenue, cBoicTBa.
KomnoxkBuym Ne 9

«Kene30, k00AJbT, HUKEJIb U UX COETUHEHUS
I. OO0mas xapakTepucTHKa TOATPYNIbI JKenesa. JKenmezo, K0OANbT, HUKETh MOJYYSHHE W CBOHCTBA..
CrnaBsl Ha WX ocHOBe. UyTyH, CTallb, UX MPOU3BOJCTBO.
2. Kopposust MeTanminoB, BIUsiHAE Ha Hee pa3IM4HbIX (akTopoB. KaTomHble M aHOOHBIE MPOIECCHI.
Crroco0BI 3aIIMTH METAILIOB OT KOppo3nuu. KaTtomHble 1 aHOTHBIE TIOKPBITHS.
3. CoenvHeHNs Kele3a C Pa3NUYHBIMU CTETEeHSMH OKHCICHHUS. Pa3nmdue yCTOWYMBOCTH BBICIIAX
CTeIeHel OKUCIICHUS IS JKese3a, kobanbTa u Hukess. Biusaue pH cpenbl.
4. [IpocTeie coenuaenus xene3a, kodansta, HUKeIsI M (II) : okenapl, ruapokcuapl, conu. [lomyuenue n
cBoicTBa. ['maponus conei.
5. IIpocteie coenuuenus xenesa, kooansTta, HUKEeIS M (III): okcuapl, runpokcuasl, comu. Ilomydenne
u cBotictBa. ['maponus coneit M (I1I).
6. KoMrnekcHble coeHeHus xele3a, KoOanbTa U HUKeNsA. BRICOKO- 1 HU3KOCITMHOBEIE COSAMHCHUSI.
Crabwmmzanus creneHer okucienus. Komruiekcel M(0). M3MeHeHne crexuomerpuu KapOOHWIOB d-
anemenToB. [lonmusnepHbie kapOoHwibl. CornocTaBieHHEe KapOOHHJIOB C KOMILICKCAMH, COJAEpKalliMU
MOJIEKYJIbI a30Ta.

7. Kommiexcubie coemuaenns M (1) u M (III) ¢ xoopauHatmoHHbM griciioM 4,5 u 6.

8. H3omepus U cTpoeHUE aHUOHHBIX KOMIUIEKCOB KOOAJbTa.

9. KadecTBeHHBIC peakiMy U Ha KeJIe30, KoOalbT, HUKeNb. Pomanuabl xenesa. "bepnuHckas jasyps",
"TypHOyneBa cuHb".

10. ITomydenue u cBO¥CTBA coemMHEHNH keme3a (+6 u +8).

KoasoxBuym Ne 10
«JieMeHTbI MOATPYNIBI MeIH U HX COCTMHECHMSD).
1.006mas xapakTepuCTHKa 3JIEMEHTOB MOArpynmbl Menud. ComocTaBieHHE CBOWMCTB 3JIEMEHTOB TJIABHOW U

no6ouHo# noarpynm. ComocTaBieHNe CBOMCTB 3IE€MEHTOB B roarpytre. [IposBisieMble CTEIEHN OKHCICHHUS.
IIpumepsr.

2. Ilonyuyenue u cBoicTBa Meau. BzaumoneicTBue MeTamia ¢ KUCIOTaMU U [IUaHUAAMH.

3. [lonyyenue u cBoiicTBa cepebpa. B3aumoseiicTBre MeTallia ¢ KUCIOTaMH U [IHaHUJIAMH.

4. Tlomyguenue u cBOMCTBA 30510Ta. B3anMonmelicTBHe MeTauIa ¢ KHCIIOTAMH U ITHaHUIaMH.

5. Tamorenuapl memu, cepebpa u 3oiota.. CBOHCTBA W XMMHU4YECKas CBs3b B TajoreHunax. llomydenwue
TaJIOTCHHUJIOB DJIEMEHTOB.

6. Okcuapl U ruApoKcUabl. TepMuueckas yCTOMUYMBOCTD COJIEH KUCIOPOIHBIX KACTOT.

7.KoMruiekcHbIe coemuHeHHs Mean, cepedpa  u 3osota. Dddexr SAna-Temepa.

8. OKUCIUTENbHO-BOCCTAaHOBUTEIBHBIE CBOMCTBA MOHOB U KOMIUIEKCHBIX coenuHenuil. IlepeBoa B pacTBop
METaJIJIOB U UX COCIMHEHUN 3a CUET 6 KOMIUIEKCOOOpa30BaHMsL.

9. Meap-KUCIIOPOIHBIC COCTUHEHNUS - MaTepHatbl, oomanatontue cBoictBamu BTCIL.

Kpurepun onenkn (B 0anax) koanokBuymos 8-10 (2 cemectp).

- 0 Gan BeICTAaBISIETCS CTY/CHTY, €CIIM CTY/ICHT UMeeT ()parMeHTapHbIE MPEACTABICHUS 00 00CyKIaeMOM
BOIpoce, paboyas TeTpab He 0opMIIeHa;

- 1 Gasyuta BBICTABIISIETCS CTYJICHTY, €CJIM CTYACHT UMEET HEHOJIHbIE NIPE/ICTAaBICHNs 00 00CyKaaeMoM
BOIIpoce, paboyas TeTpaap oGopmiIeHa He MOJTHO;

- 2 Gana BBICTABIISICTCS CTY/ICHTY, €CIIH CTYJICHT UMeeT c(hOPMUPOBAHHEIE, HO COZIEp)KAIlUe CYIIECTBEHHBIE
npoOekl peAcTaBiieHus 00 00CyKaaeMoM Borpoce, pabouast TeTpaab ohopMIleHa Ha MTOJOBUHY;



- 3 GaTa BBICTABISCTCS CTYJACHTY, €CIIU CTYJACHT UMeeT C(HOPMHUPOBAHHBIE CHCTEMATHUCCKUE MPECTABICHIS
10 00CYX1aeMbIM BOIIPOCaM, HO HMEIOTCS OT/IEIbHBIC HEIOYEThI B OTBETE U O(OPMIICHUHU paboueii TeTpaiu.;
- 4 Gaia BBICTABIISACTCS CTY/ICHTY, €CJIM CTYICHT UMeET c(hOPMUPOBAHHBIC CHCTEMATHYESCKUE MTPEACTABICHHSI
00 o0cyxkaeMoM Borpoce, paboyast TeTpa b 0(HOpMIICHA TTOJTHOCTHIO.

Bomnpocsl k 1e10Boii nrpe «KommiiekcHbie coeTnHeHUsD» (2 ceMecTp MOAyJib 4)

1. OcHOBHbIE NTOJIOXKEHNA TeOpHH BepHepa: MOHATHS [IEHTPAJIBHOIO aTOMa, aAJeH I, TIOHATHE
KOOPAWHAIIMOHHOTO YMCIIa, BHEITHEH U BHYTPEHHEH KOOPIMHAIIMOHHOH c(hephl.

2. Merton BaneHTHBIX cBs3eil (BC) u ero mpumenenue i 00bSICHEHUS CTPOSHHS KOMILIEKCHBIX
coenuHeHni. JlocTonHcTBa M HegocTaTku MeTona BC.

3. Teopus kpucramumdeckoro mons (TKII) u e€ mpumeHneHue st ONMCaHUs CTPOSHHS U CBOWCTB
KOMIUIEKCHBIX CO€IMHEHUN. JIOCTOMHCTBA U HEIOCTAaTKU METOA.

4. Teopus nonst muranaos (TILJT) , e€ ocHOBHBIE MONIOXKEHNS U PUMEHEHHUE TSI ONTUCaHUS CTPOSHUS

KOMIUIEKCHBIX COSIMHEHUH.

Kpurepum onenku (B 6aj1ax):
- 2 0aina BBICTABISIETCS CTYICHTY, €CIIU .CTYJCHT aKTHBHO pa0OTaeT B IPYIINE, BIAJACET PEYbIO U
apryMEHTHPOBAHO OTBEYACT HA 3aJJaHHBIC BOIPOCHI;
_ 1 Gann BeICTABIISIETCSI CTYJICHTY, €CJIH ..OH aKTUBHO yYacTBYET B IPYIIIOBOM paboTe, HO HE yMEeT
apryMEHTHPOBATh CBOU OTBET;
- 0 0amioB BEICTABISETCS CTYACHTY, €CIIU .OH HEAKTUBEH B pa0OTe TPYIIIIEI;

TeMbI 1O0KJI210B

1. JlanTaH 1 €ro cCOeINHEHUS.

2 DneMeHTHI IEPUEeBOI MOATPYIINEI K UX COCTNHEHHUS.

3. DneMeHThl UTTPUEBON MOATPYIIIBI M UX CBOMCTBA.

4.2neMeHTHI TOATPYIIBI AKTUHOUIOB U UX COCIUHEHUS.

5. VcTopus OTKpBITHS TIJIATUHOUIOB.

6.Uppunnii 1 ero CoeTuHEHUS.

7.0cMuii U €ro COeTUHEHUSI.

8. Ponuii u ero coenuHeHus.

9.PyTenuii u ero coeTMHCHHUS.

10.0c00eHHOCTH XUMUH TaJIIa s

Kpurtepuu ouenku (B 0a/1/1ax) J0KI1a10B

- 2 0aimia BBICTaBISIETCS CTYICHTY, €CIIM T€Ma PacKphITa IOIHO, IPUBE/ICHB YPaBHEHHS PEAKITHIA,
OTpaKaroIINe METOBI TIOMYUEHHUS U CBOMCTBA BEIIECTB, OTPAXKEHO KCIIOJIb30BAHKE BEIIIECTB HA MIPAKTHKE;
- 1 0ain BBICTaBIISETCS CTYJICHTY, €CJIM .T€Ma COOOIICHHS PACKPhITa HE TIOJIHO, MaJI0 YPaBHCHHIA,
OTPaKAIOIINX XUMUYECKHE CBOICTBA BEIIECTB, MMENIMCh HETOYHOCTH B M3JIOKEHUH MaTepHaa;

- 0 0amioB BBICTABISIETCS CTYAEHTY, €CITM TEMa He PacKphITa, AOMyIIeHb! OITHOKH B HAIIMCAHUN
YpaBHEHUM U U3JI0KEHUU MaTepuaia

PyGe:kHble KOHTPOJIbHBIE PA00OTHI
Xumus HemeTaioB. Moayinsl (Cemectp 1)

Xumus HeMeTa10B. MoayJb 2 Cemectp 1
BAPUAHT 1

1. laiiTe cCpaBHUTENBHYIO XapaKTEPUCTHKY XJIOPHUCTOTO BOAOPO/IA U THIpa3UHA.
2. Metonsl oTyueHust, CTPOEHHE U CBOMCTBA CEPHON KHUCIOTHI.
3. CtpoeHue, METOABI MTOTYYIEHHUS U CBOMCTBA OKcHa a30Ta (+3).
4. MOHO 11 U1 HOTy4€HHs CEPOBOAOPOA UCTIONb30BaTh B3aUMOIEHCTBHE CYIb()HUIOB
a) C a30THOM KUCIIOTOH, 0) ¢ YKCyCHOH kucioToit? OTBeT 000CHYHTE.
5.Ilouemy XJOpHast KUCTIOTA ABJSIETCS] CUIIBHOM KUCIIOTOW, HO CI1a0BIM OKUCIUTETIEM?
6. 3akoHYHTE ypaBHEHHS W MOAOEpUTE KOAPPHUIIMEHTH METOIOM ITOTypeaKInit
12 + CIz + KOH:
NH,OH + K,S,05 +H,O=
Monayas 2 Cemectpl
BAPUAHT 1

1. JlaliTe CpaBHUTENBHYIO XapaKTePUCTUKY OOpHOH u (hocHoprcTOit KUCIIOT.



2. Kaxoe coeqrHeHNE MBIIIBbSKA 00pa3yeTcs Mpy JAeHCTBUM pa30aBiIeHHON CEpHOI KHCIOTHI U IIMHKA Ha
okcup MbItbsaka (+3)? Kakumu cBoticTBamu oHO oOnafaet? llpuBeaure ypaBHEHHS PEaKITHii.

3. Kakoe BemecTBO Ha3bIBAIOT « KaJNBIUTY», «MpamMopy, «u3BecTHIK»? Kak oHO momydarcs B
1abopaTopuu, KAKUMHU CBOMCTBAMH 00JIAIA€T U IJIe IPUMEHSICTCS

4. OcyuiecTBUTh IPEBPALLECHUS U HANTH HEU3BECTHBIEC BEILIECTBA

NaOH HCI t,C Mg KMnOy4
A) Sl d X1 i Xz nd X3 ad X4 — X5
NaOH  HCI t,C Mg  KMnO,

B)Sb—> X1—> X2 g X3—> X4—> X5

Xumusa mera/uioB. Moayas 3 (Cemectp 2)
BAPUAHT 1
1.MeTo/p1 MOoTyUYEHUs U CBOMCTBA THAPOKCHUIOB HATPUA U KaJIbIUA.
2. Yro 0o011ero u pa3TMIHOTO B XUMHYECKOM MTOBEJICHUU OSpUILINs, AIFOMUHUS U 0JIoBa?
3. Uto TaKoe «KeCTKOCThY BOAbI? Kakue BUABI )KeCTKOCTH BEI 3HaETE M KaKue METOJIBI YIAICHUS KECTKOCTH
BOJbI CYLIECTBYIOT?
4. OcylIecTBUTE CIEAYIOIINE MPEBPAILICHHUS, HA30BUTE BEIICCTBA U YKAKUTE UX OKPACKY U METOJIBI
MOJIy4ECHHUS
A) TiO, — TiCly; — TiOCL— Na,TiO; — TiOSOs— Ti,(SO4);
b) V— VCI, —» VOCI, — Na,V.0y — HVOs;
B) Cr— [Cr(CH;COO),* 2H,0],— Cr2(S04); — K;[Cr(OH)s] — K.CrO4 —K,CrOs
5. Ucnonb3ys BeMUMUMHEI CTAaHIAPTHBIX 3JIEKTPOAHBIX MTOTEHITUAIOB, 000CHYITE MovYeMy Ipu
B3aMIMOJICHCTBHIH C BOJION XJIOPUAOB BaHaus (+3 ) 1 (+2) 0OpasyroTcs pa3Hble MPOIYKTHI pEaKIH.
Xumus Metannos. Moayis 4 (Cemectp 2)
BAPUAHT 1
1. Kakumu BemiecTBaMu clieyeT BOCIIOIB30BAThHCS AJIsl IEPEBEICHUS B pactBop okcuna meau (+1)?
2. Yro obuiero u pa3nuYHOTO B CBOWCTBax (pepparos (+6), MmanranatoB (+6) u kynparos (+3)? OtBer
COTIPOBOXKAANTE COOTBETCTBYIONTUMHU YPAaBHCHUSMHU PEaKIIUii?
3. Hammmmre dhopmymny xmopuaa rekcaamMmiuako0ansTa (+3). Onpenennute KOOpAMHAITMOHHOE YUCIIO
KoMIUIeKkcooOpo3aBatens, BenuanHbl DCKII 1 MarHuTHOrO MOMEHTa B MarHUTOHax Oopa. BHemHe-
WK BHYTPUOPOUTATBHBIM OyZIET KOMILIEKC, ToYeMy?
4. Kakoe BeliecTBO HA3bIBAIOT «ILIABKUH OENbBIi MperumuTaT»? YKOKUTE YCIOBUS €0 MOTYUYCHHUS.
KakoBo cTpoenwue atoro Bemiecta?
5. TlpuBenute ypaBHEHUS peaKIUN JJIsl CIEAYIOIINX MPEBPAILICHU:
A) MnSO; — MnO, B) MnSOs— K,;MnO,
b) MnSO; — HMnO, I') MnSO4 — Mn(CH3COO)s;

Kputepun oueHuBaHMs pyOe:KHOI KOHTPOJIbHOI padoThl

-15-12 GanmnoB BeICTaBISIETCS CTYACHTY, eciii padoTa BeimoiHena Ha 80-100 % ot npemiaraemoro oosema u
H3JI0KCHA I'PAaMOTHBIM A3bIKOM B onpez{eneHHof/i JIOTUUYECKOMN I0CJICA0BATCIIbHOCTHU C TOUYHBIM
WCIIOJIb30BaHUEM CIELMATN3UPOBAHHON TEPMUHOJIOTHH; TOKa3aHO YBEPEHHOE BJIaJJeHUE HOPMATHBHOM
0a30i1, IPaBUIILHO PEIICHBI BCE PACUCTHBIC 33]]a4H, HAITUCAHBI YPABHEHUS PeaKIInii-

- 11-9 6anoB BBICTaBIAETCS CTYIEHTY, eciii paboTa BbImonHeHa B 00beme 60-79% oT nmpeamaraemoro
o0BeMa,

HO MMEET OJINH U3 HEJJOCTATKOB:

B paboTe JOMyIIECHBI OJIMH-/[BA HEJI0UETa PU OCBEIIEHHHA OCHOBHOTO COJICPYKAHUS OTBETA;

HET OTPE/IeNICHHOM JIOTHYEeCKON TIOCIEeA0BATEIbHOCTH, HETOYHO HCIIOIB3YETCs CIIEIMaTH3NPOBaHHAS
TEPMHUHOJIOTHSI, AOMYIIIEHA HETOYHOCTh B pacyeTe 3aJauu WK HEBEPHO MOJ00paHbl KO3((GHUIIMEHTHI B OJJTHOM
W3 YpaBHECHHUH PEaKIIUH.

- 6-8 0aJUIOB BBICTABIISICTCS CTYICHTY, €CJIM padoTa BHIMIOJIHEHA HETIOJIHO B 00beMe 45-59%, He oka3aHo
o0111ee MOHMMaHKUE BOIIPOCA, UMEIIHUCh 3aTPYIHCHUS WIN JONMYIICHBI OIIMOKK B ONPEICICHUN TIOHATHH,
WCIIOJIb30BAHUH TEPMHUHOIIOTHH, IPH 3HAHUH TEOPETHYECKOT0 MaTepralia BhIsSBICHA HETOTHAS



c(OpPMUPOBAHHOCTh OCHOBHBIX YMEHUI1 M HABBIKOB PEIICHHSI XMMHUUECKUX 33/1a4 WK YMEHUS MTOI0UPAaTh
K03 GHULINEHTHl B YPaBHEHHUAX XMMUYECKUX PEAKINH.
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Tembl KypcoBbIX padoT
no kypey «Heopranmueckasi Xumus»

DTOpUIHBIE KOMIUIEKCH IEPEXOTHBIX METAIIOB U UX MTPUMEHEHHE .
Knarparnsie coemuHeHuS.

Knacrepsl: nonmyuenue, cTpoeHue, CBOMCTBA U TPUMEHEHHE.

Heopranuyeckue nonumepsl U UX 3HaUYCHUE.

CBoiicTBa HAHOMATEPHAJIOB, X 0COOBIE CBOICTBA M IPUMEHEHHE .
CoBpeMeHHBIE HCTOYHUKHU SHEPTUU U POJIb COEIMHEHUI METAJIIOB B UX paboTe.
Hosble koMIiekcHbIe coeanHeHns Meau (1) 1 uX npuMeHeHue.

KomriexcHble coennHEHUS MIaTHHBIHA CITY>KO€ y YelloBeKa.

HoBrle koMIITIEKCHBIE COEANHEHNUS cepelpa.

CoenuHeHUs TeXHENXs, IOJyYeHUE , CBOMCTBA.

MerTaisl M MX COEAMHEHUs B IPOLIECCaX KaTann3a.

IIpuMeHeHre KOMIUIEKCHBIX COEIMHEHUH 30J10Ta B MEIULIMHE.

XUMHYECKHE UCTOYHUKU TOKA U TIEPCTIEKTUBBI UX MCIIONIb30BaHUS.

CoenuHeHus 30510Ta U cepedpa B XMMUH U MEJULIMHE.

[Tosmryuenne 1 cBOWCTBa MOCTUKOBBIX KOMIUIEKCOB KOOAIbTA, POIUS U HPUINS.
CoennHeHNs TaHTaHOUIO0B U UX KOMIIJIEKCHBIX COEIMHEHUH B COBPEMEHHOM MPOMBIIIUIEHHOCTH.
[lonmy4eHue cBEpXUUCTHIX MaTEPUAIIOB B COBPEMEHHOM NPOMBIIITIEHHOCTH.
KomrutekcHble coemuaeHus Xpoma (+2).

Coenunenus xpoma (+3) B HayKe U TEXHHKE.

[NonnokcomonubaatHele knactepsl. [lonyuenue, crpoeHre U MPUMEHEHHE.
HoBeie cBepxTspkenble osneMeHTH: [IpoOieMbl TOMy4eHHS W W3YYEHHS CBOMCTB HOBBIX

CBCPXTAKEIIBIX JIEMCHTOB.

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

ITony4yenue u cBONCTBA HOBBIX KOMIUIEKCHBIX COCTUHEHUN HUKEI.

KapOonuiet: crpoenue, momydeHre, IpuMeHEHHE.

HoBrsie MmaTtepuralnbl B HEOPraHUYECKON XUMUHU.

KoMItiekCHbBIE COeTMHEHUSKANIBIINS M MATHHS, UX TIOJYYCHHUE U POJIb B OMOXUMHUYECKUX MPOLIECCaX.
MeTannoKkoMILIEKChl, UX TOJYyYEHUE U CBOWCTBA..

Komrtekcrl jxenes3a u uX pojib B XUMHA U OMOXVMHH.

I'erepononucoenuHeHNs U UX IPUMEHEHHUE. .

[IpoGiiembl nepepabOTKH MapraHIIEBBIX PYI.

Heoprannueckue coegMHEHNsI MPOTUB paka.

Heopranngaeckue mpou3BOICTBA U TPOOJIEMBI SKOJIOTHH.

OCOOCHHOCTH CTPOCHUS U MOBEICHUS H30IOIMCOSTMHEHUH XpoMa B BOJIb(hpama.
bepunnuii u ero coenuHeHus .

Bakueiinme coeMHEHNS «KPBIIATHIX» METAUIOB ¥ MX POJIb B OCBOCHHUH KOCMOCA.
CoenuHeHUsT OCMUS, WX TOTyYEHUE U CBOWCTBA..

Bananuii 1 ero HOBBIE COEIUHEHUS.

HoBele KoMILIEKCHI BaHAAMSL.

Coenunenust HuoOus u Tanrtaia. [lonyyenue, CBONMCTBA, MPUMEHEHHE,
ITepoxcokomIuiekcsl MeTauloB. IlonyueHnue u npuMeHeHue.

HuTporennnpHbIEe KOMITJIEKCH METAJUIOB M TIPOOIJIeMa CBA3BIBAHUS a30Ta.
CoenviHeHMs MapraHiia B HEOOBIYHBIX CTEMEHIX OKHCICHHS.

®eppartsl, NOIYYEHUE U CBOKCTBA.

Coenunenus Meau, cepedpa u 3omota (1). [Ipumenenue u nomyueHue.
CoemuHeHHS OJI0BA M CBHHEIIA Ha CITy)KOe detoBeKa.

T'epmanuii ¥ €ro COETUHEHUS .

CoenuHeHus rajuvsl, UHAUA U Taus. VX monb3a u Bpe AJis 4elloBea.
Hcnonb3oBanue METAIJIOB U UX CIJIABOB B KOCMOCE.

Hanoyriiepon Ha ciyx0e uenoBeka.

Posnb HeopraHu4YecKUX COCTUHEHUH B MPOIECCAX CHHTE3a HOBBIX OPTaHUYCCKUX BEIICCTB.
CoenuHeHNs KaJblysl B HALIEH KU3HU.

Kputepun oneHMBaHHA KYpCOBbIX padoT



[MoxnrorornenHas u opopmiieHHast B COOTBETCTBHHU € TPeOOBaHUSAME padoTa (Tpe3eHTaIus, JOKIIAT)
OLICHMBAETCS MPENOAABATENIEM 10 CIECIYIOIINM KPUTEPHUSIM:

- YPOBEHB 3pYIMPOBAHHOCTH aBTOpA M0 U3YYEHHOW TeMe (3HaHHE aBTOPOM COCTOSIHUS U3y4aeMOr
MpoOJIeMaTHKH, IUTHPOBAHNE HCTOYHUKOB, B T.4. HITA);

- JOTMYHOCTh NOAAa4M MaTepHajia, TpaMOTHOCTb aBTOpa;

- COOTBETCTBHE pabOThI BCEM CTaHIAPTHBIM TPeOOBaHHUAM K O(hOPMIICHHIO;

- 3HaHMS U YMEHUS Ha ypOBHE TpeOOBaHMI CTaHAAPTa AaHHON TUCLUIUIMHBL: 3HAHUE (DaKTHUECKOro
Marepuaa, yCBOeHHE OOIIMX NOHSITHI U UACH.

- 0 6ayIOB  BBICTABIISIETCS CTYACHTY, €CITH pab0Ta He COOTBETCTBYET KPUTEPHSIM;

- 3 Gasuta BBICTABISETCS CTYIACHTY, €CIIM pad0Ta YaCTUYHO COOTBETCTBYET KPUTEPHSIM;

- 4 Oansa BBICTABISIETCS CTYICHTY, €CJIH paboTa COOTBETCTBYET KPUTEPHUSAM, HO OTCYTCTBYET JIOTHYHOCTh
U3J0KeHNs HHpopManuy;

— 5 OaNyIOB BBICTABISIETCS CTYACHTY, €Ci paboTa MOTHOCTHIO COOTBETCTBYET KPUTEPHUSIM.

5. YueOHo-MeTOqUYECKOE M HH(POPMAIITUOHHOE OOecnedeHre TUCIUIIMHBI
5.1. IlepeyeHb OCHOBHOI1 ¥ IOTMOJTHUTEILHOMH Y4eOHOM JIUTEPATYPbl, HEOOXOTUMO¥ A5l OCBOECHHS
AUCTUTITHHBI
OcHoBHas IuTEpaTypa
1. TpetbsakoB FO.[1., Mapteinenko JL.U., I'puropreB A.H., lluBaaze A.}O. Heoprannueckas xumusi. XuMust
aneMeHToB. M.: M31-Bo 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. Heopraunueckas xumus / [lon pen. Tpetbsikosa FO./1. B 3-x Tomax. M.: Axagemus, 2008.- DiaekTpoHHas
oubmmoreka . http://ecatalog.bashlib.ru/cgi-bin/zgate.exe
3. lonb6paiix 3.E., Macnos E.1. CoopHuk 3amxa4. M.: Beicur. mik.,2004, 2007-,384 c.
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe
JomoaHuTeabHAs JUTEpaTypa

4. Axwmero H.C. O0mias u Heopranuueckast xumust. M.: Boici. mmik., 2003, 639 ¢. DneKTpoHHEBIH pecypc
http://e.lambook.com/ AxwmetoB, Hanns Cubraropmd. O0mIast u Heopranudeckas xumus : yaeonuk / H. C.

AxwmetoB .— U3zn. BockMoe, ctepeotunt. — Cankt-IlerepOypr : Jlanp, 2014 .— 743 ¢. —.: ¢. 727 .— [Joctyn
K TEKCTY 3JIEKTPOHHOTO M3/IaHUs BO3MOXKEH depe3 DIIeKTPOHHO-OMONINOTEYHYI0 CHCTEMY M3aTelbCTBA
"JIanp" URL:https://e.lanbook.com/book/91305#book name

5. Hekpacos b.B. OcHoBbI 0611ei xumuu. B 3- x Tomax. M.: Beicmr. mik.,1969,1970, 1973.- -
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?init+bashlib.xml,simple.xsl+rus

6. I'punByn, H. Xumust smeMeHTOB: B 2 T. (KOMILICKT) [ DIeKTpOHHBIN pecypce] : cnpaBounuk / H. ['punByn,
OpHIIO A.. — DnekTpoH. gaH. — Mocksa : MU3aarensctBo "Jlabopatopus 3nanmii", 2017. — 1348 ¢. — Pexxum
nocryna: https://e.lanbook.com/book/94157.

7. Bopo6beBa, Onbra MBanoBHa. BonpochlynpaXxHEHUsSI U 3a/1a4H 110 HEOPTaHUUECKOi xuMuu:[ Yueb.mocodue
it xuM.cren.yH-B] / O.1. BopoOsesa, E.A. JlaByt, H.C. Tamm ; non pea. A.B. HoBocenosoit .— M. : M3a-Bo
MI'Y, 1985 .— 175 ¢. — DnekrpoHHast oubimnoteka . http://ecatalog.bashlib.ru/cgi-bin/zgate.exe

8. l'emppman, M.W. Heopranmdeckast xumus [ DneKTpoHHEIH pecypc] : yueoHoe nmocobue / M.U. 'enpdpman, B.I1.
IOctparoB. — Dnekrpon. gan. — Cankr-IletepOypr : Jlans, 2009. — 528 ¢. — JloCcTyn K TEKCTY AJIEKTPOHHOTO
W3JIaHUs BO3MOXKEH Yepe3 DIIEKTPOHHO-OHOIMOTEYHY IO CHCTeMY u3aTesbeTBa "JlaHp"
URL:https://e.lanbook.com/book/91305#book name

9. Kpatkuii Kypc TeOpEeTHIECKONH HEOPTAaHMUECKON XUMUU [ DIeKTPOHHBIN pecypc] : yueoHoe mocodue / E.T.
lonuapos [u ap.]. — Dnekrpon. nan. — Cankr-IletepOypr : Jlanb, 2017. — 464 c¢. — Pexxum gocryna:
https://e.lanbook.com/book/93591.

10. Tatapunosa, O.C. Heopranuueckas xumusi. KoHcriekT Jieknii [ DNeKTpOHHBIN pecype] : yueOHoe mocodue /
9.C. TarapunoBa, A.A. boopoBHHKOBa. — DiiekTpoH. naH. — Kemeposo : Ky3['TY umenu T.®. ['opbauera, 2013.
— 63 c. — Pexxum noctymna: https://e.lanbook.com/book/69527.


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

11.boeBa M.K., AmMuneBa H.A., UnbsicoBa P.P. MeTtoanyeckue ykazanust K 1a00paTOpHBIM padoTaM Mo
Heopranndeckoil xumun. «Hemerammsry s cTyaeHToB 1 Kypca xumudeckoro dakynereTa, Y da. PUL]
Baml'y,2015.- https://elib.bashedu.ru/
12. AmuneBa H.A. 3aganus K KOJUTOKBHyMaM IT0 XUMHUH HEMETAJUTOB. MeTonnyeckue ykazanms s 1 Kypca

xuMuueckoro dakynsrera.- Yda, PULl baml'V, 2014 - 32c.- https://elib.bashedu.ru/

13. Amwunena, H.A., Ky3una, JI.I"., bepectoBa, T.B. XumMus Metamios: 1a00paTOpHBIH IPAKTHKYM I10

Heopranndeckoit xumun / H.A. AmuneBa, JL.I'. Kyznuna, T.B. bepecroBa. bamkupcknii rocyaapcTBeHHBIN
yauBepcuteT. — Yda: PUL baml'V, 2017, 96 c. https://elib.bashedu.ru/
14. bepectopa T.B., Amunena H.A., Ky3una JI.I" 3agaaws 11 HOATOTOBKY K KOJUTOKBHYMaM 10 XUMHUH
metaos-. Yda, PUL baml'V, 2016,.-C.47. https://elib.bashedu.ru/-

5.2. Ilepeyens pecypcoB HHGOPMALHOHHO-TEJIEKOMMYHHKALIMOHHON ceTn «AHTepHET» U
MPOrpaMMHOr0 obecrieYyeHusl, HeOOXOMUMBIX /1J15 OCBOEHHS U CIUTLIMHBI

1. Dnextponnas Oubnuoreunas cucrema «9b baml V» - https:/elib.bashedu.ru/
2. DnexTpoHHas OMOIMOTEeYHAs CUCTeMa « YHUBEpCUTETCKas OMOIoTeKa oHaiiHy - https:/biblioclub.ru/
3. DnexrpoHHas OMONIMOTEYHas: cUcTeMa n3/1aTenbeTBa «Jlanby - https://e.lanbook.com/

4. DnexTponHbIi Karanor bubmuoreku baml'y - http://www.bashlib.ru/catalogi/

5. VYuuBepcanbHas bazbl

https://dlib.eastview.com/browse

maHHelx EBastView (mocTym K SIEKTPOHHBIM HAay4YHBIM O KypHaJlam)

6. Hayunas osmektpoHHas OumbOmmoreka - elibraryru (HOCTYym K 3JEKTPOHHBIM HAyYHBIM JKYpPHAJIAM)
https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Jlorosop Ne 104 ot 17.06.2013
Jlunensuu GeccpovHbIe
8. Microsoft Office Standard 2013 Russian. JloroBop Ne 114 ot 12.11.2014 r. JIuniensuun 6eccpoynsie
9. Kaspersky Endpoint Security ans 6usneca - CrangaptHsiid. JloroBop Ne31806820398 ot 17.09.2018 .
Cpoxk geitctus nuuenszuu 10 25.09.2019

10. Linux OpenSUSE 12.3 (x84 _64) GNU General Public License
11. Cucrema nentpanuzoBanHoro tectupoBanus baml'y (Moodle). VYauBepcanbHas oOmiecTBeHHAs

mmunensua GNU

6. Matepua/jibHO-TeXHMYeCKasi 0a3a, HeoOXoaMMas VIl OCyLeCTBJICHHs 00pPa30BaTeJIbHOIO

npouecca no AUCIHUILTHHE

l

HaunmenoBanue
cnenuaJIbHbIX
noMemeHu u

noMeleHui 1Jis

CaMOCTOSITE/Ib-

HOM padoThI

OCHaAIIEHHOCTH CNIENHAJIBHBIX MOMENEHUH U MOMeIleHui IJIs
€CaMOCTOAITEJIbLHOM PadoThI

Ilepeyensn
JMIEH3HOHHOT0
MPOrpaMMHOI0
obecneuenus.PekBu3

HMThI
MOJATBEPIKAAIOIIEr0
JTOKYMEHTAa
1 2 3
1.yuyeOHas Aynutopust Ne 405 1. Windows 8 Russian.
aymTopust I Windows Professional
npoBexeHHst YuebOnas MeOeIb, y4eOHO-HATIISIIHBIC mocoowus, 8 Russian Upgrade.
JAHATHI JI0CKa,HOYyTOYK,MynbTUMeMa-poekrop ~ Mitsubishi ~ XD3200U, Jlorosop Ne 104 or
JEKIHOHHOT0 sKkpaH ¢ ekrponpuBoaoM 300*400cm SpectraClassic. 17.06.2013 -

THNA:ayTUTOPUS
Ne 405 (xumoax

Aynntopusa Ne 311

JlneH3nnbeccpovHbIe



https://elibrary.ru/projects/subscription/rus_titles_open.asp
https://dlib.eastview.com/browse
http://www.bashlib.ru/catalogi/%20%20
https://e.lanbook.com/
https://biblioclub.ru/
https://elib.bashedu.ru/

KOpITyC),

aymatopust  Ne311
(xumpak koprryc),
aymuropusiNe 310
(xumdak kopmyc),
aymutopust Ne 305
(xumdax KopIryc).

2.yueOHast
ayMTopust
NpoBeIeHus
3aHSITHH

st

CEMHUHAPCKOTro
THIIAZ

naboparopust  Ne
401
KOPIIYC),
naboparopust  Ne
421 (xumdak
KopIyc

(xumpax

3.yueOHbIe
ayAMTOPUH LIS
KYPCOBOTO
NMPOEKTHPOBAHUS
(BBINOJIHEHUS
KYPCOBBIX
paoor):
naboparopust Ne
307 (xumdax
Kopiyc),
naboparopust Ne
408 (xumopax
KOPIIYC),
naboparopust Ne
409 (xumpax
KOPIIYC),
nmabopatopust Ne
414(xumpax

KOpITyC)

4. y4yeOHas
ayquTopusi ISt
NPOBeIeHNs

rPYHNNoOBbIX "
HHANBHAYAJILHBI
X KOHCYJIbTALMI:
aymutopust Ne 405
(xumbak kopmyc),
aymutopust Ne311
(xumdax KopIyc),
aymuropusiNe 310
(xumdak kopryc),
aymaropust Ne 305
(xumdak Koprmyc).

VYuyebnas  meOenb, y4eOHO-HarqHBIE  TTOCOOMS, JIOCKa,
HOYTOYK,poextop Mitsubishi XD 600U, sxpan ¢ 3JeKTpOIPHBOAOM

Projecta 183*240cm Mattewhite.

Aynutopus Ne 310
VYyebnas  MeOenb, y49eOHO-HATTSIHBIE  TTOCOOMS, JIOCKa,
HOYTOYK,MynbTUMeana-poekrop Mitsubishi EW230ST, »skpan
nacteHHbii ClassicNorma 244%183.

Aymuropust Ne 305
VYuebOnas MeOelb, y4eOHO-HATTIATHBIE mnocoous, JIOCKa,
HOYTOYK,MyJIbTUMeana-tpoekrop Mitsubishi EW230ST, skpan
nacteHnbiii ClassicNorma 244%*183.

JlaGopaTopus Ne 401
VYuebHas MeOenb, ydeOHO-HATJIOHBIC TIOCOOMS, JOCKa, OaHs

BoJstHAs, Bechl ananutnueckue Leki B2104(100*0.001 r), Becsr BK-
600 maboparopubie (600*0,01 T), cuCTeMHBI OJIOK KOMITBIOTEpa
Pentium 4 2.0A/GigaByte GA-8LD533/512Mb/4
0.0Gb/FDD/ATX. muctmmistop [12-4.

JladopaTtopust Ne 421

Y4eOHast meOenp, ydeOHO-HATISAHBIE MocoOms, nocka, Becsl BK-
600 maboparopasie (600%0,01r)

JlaGopaTopus Ne 307

YueOHast MeOenb, yueOHO-HaAIsIHbIE Toco0us, u3mepurenb OP-
264/1 — 2 mT.,KOMIBIOTEP B COCTaBE CHCT.OJOK
BUSNBusiness,moanTop20"LG, k1aBuarypa, MbIIIb, MEIIaIKa
MarHuTHas ¢ noporpesoMI12-6110M, MOY XEROX
WorkCentrePE114e(tudp.xomup 1 4xon/mun+na3.mpuarep600*600dp
i,14ctp/mun), MmoruTop KK 15" BenQFP 51G<Silver-Black>
(1024*768, LCD), mpuntep HP Laser Jet 1022 (A4, 1200dpi, 18
ctp/muR), npuctiocoternetutp TTIP-M-4, perucrparop OH-827,
pH-metp pH-150MU croc.noBepkoii, CHCTEMHBIH OJIOKKOMIIbIOTEpPA
CeleronD2.26/256Mb/80Gb/3.5"/Komb0: 16/52/24/52/Kopnryc STEP
300W

Jladopatopus Ne 408

VYueOHast meOenb, ydeOHO-HamIAHBIE MocoOus, nocka, pH-merp
pH-150MMU (c roc. moBepkoii), komooHarpeBatens ES-4110 mp-Bo
Poccus, MOY CYOSERA nazepnsrii FS-1030MP A4, Becer BCJI-
200/1 1A, cetig.

JlaGopaTopus Ne 409

EMKocTHas siueiika Al aHaJIM3a CyCHEH3MH M 3MYJIbCHH Ui
paboTBl ¢ Ja3epHBIM aHATU3aTOpoM pa3mepoB dHactun SALD-
7101,1a3epHblit  TUQPaKIMOHHBIN aHATM3aTOp pa3Mepa YacTHIl
SALD-7101, crabwmsarop Pecanta ACH -1500/11] xBa
(280*140*185 4,5 xr), cymmiuka yabopatopHas Bakyymnas CIIT-
200.

2.
MicrosoftOfficeStanda
rd 2013  Russian.
Horosop Ne 114 or
12.11.2014 L.
JInuensuun
OeccpodHbIe

3.
KasperskyEndpointSec
urity Uit Om3Heca -
CranpapTHBIH.
Horosop
Ne31806820398 oT
17.09.2018 1. Cpok
JNEHCTBUSA  JIMIICH3UU
10 25.09.2019

4, Cucrema
[EHTPATN30BAaHHOTO

tectupoBanusa baml'y
(Moodle).
YHuBepcanbHas
o01ecTBeHHAs
munensus GNU

5.
LinuxOpenSUSE 12.3
(x84 _64)
GNUGeneralPublicLic
ense




5.yuyeOnasn
ayIuTopus
TeKyIIero
KOHTPOJIfA H
NPOMEKYTOYHOM

I

aTTecTalumn:
aynutopust Ne 405
(xumdax KopIyc),
aymuropusiNe3 11
(xumdak kopryc),
aymaropusiNe 310
(xumdax KopIyc),
aymuropust Ne 305
(xumbak kopryc),
aymutopust Ne 001
(xumcak
KOpITyC),ayIuTOPH
s Ne 002 (xumdax
KOPILYC),ayIUTOPH
st Ne 006 (xumak
KOPIIYC),ayTUTOPH
s Ne 007 (xumcak
KOpITyC),ayIUTOpH
s Ne 008(xumpax
KOpITyC),
aymutopust Ne 004
(xumpak koprryc),
aymuropust Ne 005
(xumMcak xopmyc).

6.moMeneHne

JUTS
CaMOCTOSITEJIbHO
i padoTbI:
YATAIBHEIA  3al
Nel (TnaBHBIN
Kopryc),
YATAIBHBIA  3al
No2 (pm3mar
KopItyc-y4eOHoe),
YUATANIBHEIA  3al
Ne4 (xoprryc
onodaka),
YATAIBHEIA  3al
No5
(TyMaHHUTapHBIHA
Kopryc),
YATAIBHEIA  3al
Ne6 (yueOnbIit
KOpIIyC),
YUTAJbHBIA 3]
No7
(TyMaHHUTapHBIHA
KOpI1yC),

aymuropust Ne 418

JladopaTtopust Ne 414
Yuebnas mebens, konaykromerp OK-HO4, mepemeniuparomiee
ycrpoiictBo I'12-6500 1.75.45.0060, cymmnka mpaGoparopHas
BakyymHas CIIT-200, ynerpatepmoctar YTVY-3 — 2mT., MOHUTOP
17" LGezFlatronT710BH (0.2, 1280*1024-681';, TCO"99).
Aymtopus Ne 001
YyebHas Mebenb, yueOHO-HATIISAHBIE TTOCOOUS, TOCKa
Aynutopus Ne 002
YuebHas MeOenb, yueOHO-HAMISIHBIC TOCOOUS, TOCKa
Aynutopus Ne 006
YueOHast MeOeib, yaeOHO-HATIIIAHEIC TOCOOHS, TOCKa
Aynurtopus Ne 007
YuebHast Mebenb, yueOHO-HATISAHBIC TOCOOUS, TOCKa
Aymatopus Ne 008
YyebHas Mebenb, yueOHO-HATIISAHBIE TTIOCOOMS, TOCKa
Aynutopus Ne 004

VYueOHast Mebenb, y4eOHO-HarsIIHBIE TOCOOUS, JOCKA, KOMMYTATOp
HP V1410-24G, nepconamsHbiii koMmbioTep Lenovo ThinkCentre
A70z Intel Pentium E 5800, 320 Gb, 19" - 15 mr, mkad HaCTEHHBIN
TLK6U.

Aynutopus Ne 005

YuebHast meOenb, y4eOHO-HATTSIIHBIE MOCOOUs, JHOCKA, KOMITBIOTEP
DEPONeos 470 MDi5_3450/4GDDR/T500 G/DVD+R u mMoHuUTOp
ViewSonic 21.5 - 13 mr, mkxap TLK TWP-065442-G-GY, mxad
MOHTaXHEII NT PRACTIC 2MP47-610B/SSt450/
SKS1/SSt750,59560, 00 T.316-14, mxad nacrenusii TLKO6U

YurtaabHblii 3271 Nel

Hayunbiii u yueOHbIi ponp, HayyHas nepuoauka, [IK (MoHOOIOK) - 3

1IT, HeorpanmueHHb noctyn k OBC u BJl; xommuecTBO

MOCaJOYHBIX MecT — 76.

YuraabHblii 321 No2

Hayunernii n yueOHbIH QoHa, HaydHAas nepuoauka, [1K
(MOHOOJIOK), TOAKIIFOUCHHBIX K ceTu MHTepHeT, — 8 mT.,
HeorpanndeHHbIH noctyn kK OBC u B/l; konndecTBo mocaIo9HbIX
mecT-50

Yuranbubii 3271 Ned

Hayunbnii n yueOHbIH (QoHI, HaydHAs TTEPHOANKA, HEOTPAHWICHHBIN
noctyn k ObC u BJI; konuuecTBo mocagounsix mect — 60.

YutaabHblii 327 NeS




(xumdax KopIryc)

7.1moMeneHHe
ANs XpaHeHUs M
npoduiaakruyec
KOro
00CTyKUBAHUS
y4eOHOro
o0opy1oBaHus:
nmaboparopust  Ne
416 (xumpax

KOpILyC)

Hayunsnii n yueOHBIN GoHA, HaydHas nepuoauka, [IK (MoHOGIOK) - 3
mT, HeorpanuieHHbIH goctyn k ObC u bJI; KonmnyecTBO mocagouHbIX
mect — 27.

YuraabHbIi 327 Ne6

Hayunbrnii n yueOHBIH (oHI, HaydHas nepuoanka, [IK (MoHOOMOK) - 6
mT, HeorpanndeHHbIH goctyn K ObC n BJI; komrdecTBO mocaqo9HbIX
mecT — 30.

YutaabHblii 327 Ne7

Hayunsrnii n yueOHBIH (oHI, HaydHas nepuoauka, [IK (MoHOOIOK) - 5
wT, HeorpannyeHHbId goctyn kK OBC u B/I; xonuuecTBo nocaiouHbIx
MecT — 18.

Aynutopus Ne 418

VYuebnast MmeOenb, (QakcummibHbIM — ammapar  Panasonic  KX-
FL423RUB - 2 mr., sH-merp pH-150MU (c roc. moBepkoii),
aBrorpancdopmarop TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604,
99p T.207/2-15, Becol "Ohaus" PA64C (65r, 0,1Mr) ¢ moBepKo#, BeChl
VIC-1500d1 (1500r. 100MI, BHemH.kamuOpoBka) ACCULAB,
HOHOMEP H-160MH1 c MIOBEPKOIA,
BosibTamnepomerpudeckuii CTA, xommbiorep B kKomiuiekte DEPO
Neos 4601\lO/monutop 20" Samsung BX2035/knas./mbliib,
KoMITeioTep mepcoHanbHbIM Nel T.210-14/3, marauTHas Memanka 0e3

KOMIIJICKC

HarpeBa Tolopino — 2mT, MarHWTHas MeIIajdka C HAarpeBoM |
HaHokepamuu.noBepx hG-MAG HS, wmerp-pH pH-150MU (¢
roc.mmosepkoii), Monutop 19" LG L1919S BF Black (LCD<TFT,8ms,
1280*1024,250K]I/M.1 400:1,4:3 D-Sub),  mepconanbHBIH
KoMIibloTep B coctaBe c¢/0mok/Core J7-4770 (3.4)/H87/SYGA/HDD
500Gb, wmonurop JKK"20"Bencl.kmaBuar ypa+Msbllib, TPUHTEP
Canoni-SENSYSMF3010, pH-merp pH-150MHM c roc.moBepko#,
cucremublii 0ok IIK (775), mkad cymmnbnbiii LOIPLF-25/350-
GS1, (310X 310x310 MM O/BeHTHISITOpA.HEPXK.CTalb LU(PPOBOI
KOHTPOJIEp), KOIMYECTBO MOCAI0YHBIX MecT — 10.

Jladopatopusi Ne 416

AToMHO-a0CcOpOLMOHHBIH  cniekTpodoTomMeTp Momenb  AA-7000,
¢upmer "[lnmansy", SAmnonus, OamnoH ¢ reameM Mapkd A — 2 1T,
Bentwistop BEHTC 100 BKMu/*1/, ra3oBelii xpomaro-macc-
cnektpoMeTp Moaenb GCMS-QP 2010PIUS, xoMmmneroTep B cocTase:
CHCTEMHBIH OJIOK, MOHHMTOpP, KIaBHATypa, MbIllIb, KOHIMUIHOHED
QUATTROCUMA QV/QN-F12WA, noytoyk FujitsuLifebooKF530
IntelCorei3-330M/4Gb/500Gb/ DVD-RW/BT/15.6"/Win7HB+0ffice,
TIePCOHANBHEBIN KoMmbioTep B Komiuiekre HP AiO 20"CQ 100 eu
(MoHOONOK),  3nekTporumntka Irit  IR-8200,1500BT  auametp
KOH(OpKH 185MM.

®I'BOY BO «BAIIKHMPCKUI T'OCYJIAPCTBEHHBI YHUBEPCUTET»

MHWHOBPHAYKHN POCCUUN

HAUMEHOBAHUE OUIINATIA
HANMEHOBAHUE ®AKVYJIbTETA (MHCTUTYTA)

[Ipunoxenue 1



COJIEP’)KAHUE PABOUYEN ITPOI' PAMMbI

qucuuineel  Heopranuwdeckas Xumus Ha 1 CEMECTp
(HauMEeHOBaHUE TUCLUILINHBI)
__ouHas popma 0OydeHHS

(popma obyueHunst

Buj patothbl O0BLeM JUCIUTLIHHBI
O6mas Tpynoemkocts auctuuiuinHel (3ET / gacoB) 9/288
Y4eOHBIX 4aCcOB Ha KOHTAKTHYIO Pa0OTy C IpenoaBaTesieM: 145
JIEKIIUH 36
MPaKTHUECKUX/ CEMHHAPCKUX
11a00PATOPHBIX 108

Jpyrux (TpymnoBas, HHAXBHyalbHask KOHCYJIBTAIlUS U HHBIC BUIbI
y4eOHOU AeSTEIbHOCTH, MTPElyCMaTPUBAIOIIe PadoTy 00yUaIOIIUXCS C

npenonasarenem) (PKP) 1.2
Y4eOHBIX 4aCOB Ha CAMOCTOSTENbHYIO paboTy ooydaromtuxcs (CP) 126
Y4eOHBIX 4acoB Ha MOATOTOBKY K dK3aMeHy/3aueTy/nuddepeHIupoBaHHOMY

3auety (KoHTpoh) 52.8

®dopma(bl) KOHTPOJIS:
sKk3aMeH_ | CEeMEeCTp
3a4eT ceMecTp




OcHoBHAA U

dopma TEKyLIEro

dopMa U3ydyeHUs1 MaTEPUAJIOB: JIEKIUH, IPAKTUYECKHE OTOTHATETbHAS KOHTpPOJIA
No 3aHATHUS, CCMUHAPCKUE 3aHATHUS, TAOOPATOPHBIE pabOTEHI, nuTepatypa, 3apnanust 1o 5 YCIICBaEMOCTH
o/ Tema u conepxanue caMoCTosTeNbHAs paboTa B TPYJOEMKOCTh (B Yacax) PeKOMEHIyEMa CaMOCTOSATEIbHOU (KOIUTOKBUYMBI,
paboTe CTy/ICHTOB KOHTPOJIbHBIE PabOTEHI,
cTyAeHTaM (HoMepa U3
KOMITBIOTEPHBIE TECTHI
JIK TIP/CEM JIP CP crmcia) WTL)
1 2 4 5 6 7 8 9
1. Bonopon nepekucs 2 - [1,3,4-9,11,12] 1 UzyunTs| 1,4-6]; AymutopHast paboTa,
BOJOPOIA 2.0popmuts Temy[11] TeCcT
3. BemoaHuts Ne
Ne777-789 [3]
2. Kucnopog wu ero 4 - 8 8 [1,3,4-9,11,12] 1 U3yuuTts| 1,4-6]; AymuTopHas paboTa,
COEIMHEHHUS 2.0¢popmuts Temy[11] | Tect
3.BemoaanteNe1024,
1025,1030,1032,1037-
1038, 1040 [3]
3. 4 - 16 20 [1,3,4-9,11,12] 1 Usyunts| 1,4-6]; AymurtopHas paboTa,
lamorenst u  ux 2.0dopmuts Temy[11] | KOMIOKBHYM.
COEIMHEHHUS 3. BemonauTh Kontpospuas padora
Nel103,1105, 1108,
1111, 1119, 1122
Nel124, 1125,
1130, 1131[3]
4, XampKOreHsl W HX 6 - 16 16 [1,3,4-9,11,12] 1 U3yunTts| 1,4-6]; AymuTtopHas paboTa,
COECIMHEHHUS 2.0¢dopmuts Temy[11] | KOTITOKBHYM.
3. BeImmotHATH KonTtponbnas pabota
Ne1103,1105, 1108,
1111, 1119, 1122
Nel124, 1125,
1130, 1131[3]
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5 Asor u €ro 4 16 18 1 UzyunTs[ 1,4-6]; AymatopHas paboTa,
COCTHHCHHUS [1,3,4-9,11,12] 2.0¢opmuts Temy[11] | KOMIOKBHYM.
3. Bemmonuauts Ne955 | KonTtponbHas paboTa
- 978,
Ne 990, 992, 999-1000
6 ®Docdop HEro 4 10 12 [1,3,4,-7,12] - 1 .Azyuurs| 1,4-6]; AymuTtopHas paboTa,
COEIMHEHHUS 2.0¢popmuth Temy[11] | KOJUIOKBHYM.
3. BemomauTe Ne 992- | KonTponsHas paboTa
1004 [3]
7 Mpbiubsk, cypbma |, 4 10 12 [1,3,4-9,11,12] 1 Uzyuuts| 1,4-6]; AymutopHas paboTa,
BUCMYT U UX COEUHEHHUS 2.0dopmuts Temy[11] | KOIITOKBUYM.
3. BeImomHuTh KonTtponbnas pabota
Ne 1005-1016 [3]
8 Ymepon u ero 4 10 10 [1,3,4-9,11,12] 1 U3yuuTts| 1,4-6]; AymuTtopHas paboTa,
COEIMHEHHUS 2.0¢popmuth Temy[11] | KOJUIOKBHYM.
3. BolnonHuth KonTtponpuas padora
Ne903-925 [3]
9 Kpemuuit u  ero 2 8 10 [1,3,4-9,11,12]] 1 Y3yuuTts| 1,4-6]; AymuTtopHas paboTa,
COEIMHEHHUS 2.0¢popmuth Temy[11] | KOJUIOKBHYM.
3. BeINOMHUTD KonTtponbHas padota
Ne 926-932 [3]
10 bop u ero 2 8 12 [1,3,4-9,11,12] No867-876 [3] AynuTopHas paboTa,
COETMHEHHUS KOJUTOKBUYM.
Kontposbnas padora
Bcero yacos: 36 108 126 AymutopHas pabota,

TECT
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COJIEP)KAHUE PABOYEN ITPOI'PAMMBI

JucuuIuinebl _Heoprannueckoil Xxumuu Ha 2
(HauMEeHOBaHUE TUCLUILINHBI)
_04HOM (hopMBI 0OyUEeHUST

(popma obyuenunst

cemecTp

Buj paéotsl

O0BneM TUCHUILIHHBI

O6uas Tpynoemkoctb auciuuuinHel (3ET / yacoB) 8/288

YueOHBIX YaCOB Ha KOHTAKTHYIO Pa0OTy ¢ IpenoiaBaTesieM: 147
JIEKIAH 32
HPAKTHIECKUX/ CEMHHAPCKUX -
J1a00PATOPHBIX 112
JOpyrux (TpyInoBasi, MHAWBUAYalbHAsl KOHCYJIBTAIMS U HHBIC BHIIBI

y4eOHOIl e TeTbHOCTH, TIPeyCMaTPHBAIOIINE PA00Ty 00yUarOIMXCs C

npenopasarenem) (DKP) 3.2

YueOHBIX YaCOB Ha CAMOCTOSATENIbHYIO padoTy ooyuaromuxcs (CP) 70

Y4eOHBIX YaCOB Ha MOATOTOBKY K dK3aMeHy/3adeTy/ mud dhepeHInpoBaHHOMY

3agery (KoHTpob) 70.8

®opma(br) KOHTPOJIS:

IK3aMeH 2 cemectp

3adyer cemectp

KypcoBasi paboTa /KypcoBOd MpoekT 2 cemecr *
3
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OcHOBHas 1

dopma TeKyLIEro

®dopMa U3ydeHUs: MaTepUaoB: JICKIUH, MPAKTUICCKUE KOHTPOJISI
JIOTIOJTHUTENTbHAS

e 3aHATHUS, CCMUHAPCKUE 3aHATHUS, TAOOPATOPHBIE pabOTEHI, HTepaTypa 3ananus no § yCIIeBaEMOCTH

i Tema u conepkanue caMoCTosTeNbHas paboTa B TPYJO0EMKOCTh (B Jacax) peKOMeH)lyeM,aﬂ CaMOCTOATEIHHOMN (KOMJIOKBHYMBI,
paboTe CTy/ICHTOB KOHTPOJIbHEIE Pa0OTHI,

CTyzmeHTaM (HoMepa U3
cncka) KOMITBIOTEPHBIE TECTHI
JIK TIP/CEM P CP ML)
1 2 4 5 6 7 8 9

1. [lenounsie u 4 - 8 [1-10,13,14] 1 Uzyuuts[ 1-6, 9]; AynuropHas paboTa.
ITIEJIOYHO3EMEITLHBIC 2.0¢dopmuts TEMY Tect 1
MeTaJlTbI [13] KonTtponbnas pabota

3. Boimonuaute Ne
776-806, 829, 837-
846 [3]

2. Bbeprnnnit, 2 - 8 3 [1-10,13,14] 1 U3yunuts[ 1-6, 9]; AymuTopHas padora.
AJTIOMUHUN 5 HX 2.0dopmuts TEMY Tect 1
COEIMHEHUS [13] KonTponsuas padora

3. BemomauTteNe 830-
836, c.302 Ne 866, 877
- 887[3]

3. l'epmanuid, 0JI0BO, 2 - 6 3 [1-10,13,14] 1 Y3yuuTs| 1-6, 9]; AymutopHas pabora.

CBUHEI U UX COCTUHEHUS 2.0dopMuTh TEMY Tect2
[13] KontposbHas padora
3. BeimonHuTeNe 947-
954 [3]

4. DJIEMEHTBI 2 - 6 3 [1-10,13,14] 1 Uzyuuts[ 1-6, 9]; AynuTopHas paboTa,
MOJATPYIIBl TUTAHA U HX 2.0dopmMuth TEMY KOJUTOKBUYM.
COCTHHCHHUS [13]; KonTtponbHas padota

3. BemmonHauTh
Ne 947-954 [3]
5 2 - 8 5 1 U3yuuts[ 1-6, 9]; AymutopHas paboTa,
DIIEMEHTBI [1-10,13,14] 2.0popMuUThH TEMY KOJZIOKBHYM.
MOATPYMIbI BaHAIUS U UX [13] KonTtponbnas pabota
COEOMHEHNUS 3. Boimonuute Ne
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1017-1023 [3]

6 Xpowm, MOJHOJIEH, 10 [1-10,13,14] -1 Uzyunts[ 1-6, 9]; AymatopHas paboTa,
BONb(hpam u ux 2.0dopmuts TEMY KOJUTOKBHUYM.
COCTHHCHHUS [13] KonTtponbHas padota

3. Bemmonuaute Ne
1089-1102 [3]

7 Mapraner, 8 [1-10,13,14] 1 Uyunurts[ 1-6, 9]; AymurtopHas paboTa,
TEXHEIW, PEHHH HW UX 2.0popMuUThH TEMY KOJZIOKBHYM.
COCIMHEHUS [13] KonTponbnas pabota

3. Beimonuute Ne
1136-1148 [3]

8 KommiekcHbie 6 [1,3,4,-10] 1 U3yunts[ 1-6, 9]; Henosas urpa
COCIMHEHHUS TEePEXOAHBIX 2.0dopmuts TEMY Komnoksuywm,
METaJUIOB [13] KonTponbHas pabota

3. Bermommauts Ne 689-
699 ( meuertnsie ), 700,
704, 706 -709, 732 [3]

9 Keneso, KOOAJIbT, 10 [1-10,13,14] 1 Y3yuuTts| 1-6, 9]; AymuTtopHas paboTa,
HUKETh ¥ KX COCTUHEHUS 2.0dopMuTh TEMY KOJUIOKBUYM.

[13] KontposbHas padora
3. BemmonuuteNe 1149
-1167 [3]

10 Menp, cepedpo, 10 [1-10,13,14] 1 UzyuuTts| 1-6, 9]; AymatopHas paboTa,
30JI0TO U UX COECJUHEHUS 2.0¢popMuUTh TEMY KOJUIOKBUYM.

[13] KonTtponbHas padota
3. BemomauTs Ne 809
-828 (3]
11 [ImatuHOMAOBI W HX 8 [1-10] 1 U3yuuTts[ 1-6, 9]; Joxiaabl
COCIUHCHUSI 2.IloaroroBuTh
JTOKJIaJ.
3. prmoaHUTENe 1 168-
1179 [3]
12 D7IEeMEHTHI 8 [1-10,13,14] 1 U3yuuTts[ 1-6, 9]; . AymutopHas pabora, .

NOATPYNNbl LIMHKA U UX
COEIUHEHUSI

2. Beimmonaurs

Ne 847-865 [3]

KonTponbhas pabota
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13

PenxosemennHbIE
SJICMCHTBI nu nux
COEIUHEHNS

[1-10]

1 Uzyuuts[ 1-6, 9]; 2.
IloaroroBuTth HOKJIAI.
3. BemmoaauTs Ne
894-898 [3]

Jloxmnasst

14

AKTHHOUIBI M HX
COEIUHEHHUS

[1-10]

1 Uzyuuts[ 1-6, 9];

2 IloaroroBuTs
JTOKJIaJ

3. BeimomauteNe 899-
902 [3]

Joxiaabl

Kypcosas paboTta

10

1. K. Heopr. XuMuu

2. Koopaunanuonnas
XUAMUSL.

3.Ycnexu XUMHH.

4 Uzsectnst PAH

5. Pecypchl unTepHeTa

Pabora JTOJDKHA
conmepkar
pedhepaTHBHBIH
MaTepuan 1o
MOCIICIHUM HAyYHBIM
JIOCTIOKEHHAM B
obnactu
HEOPTraHU4EeCKOI
XUMHHU: CBEOEHHS O
CHHTE3E HOBBIX
BEILIECT, KOMIUIEKCHBIX
COCIUHECHUSX,
HaHaMaTepuazax ,
0COOEHHOCTAX X
CUHTE3a, CBOWMCTBaxX W
MIPUMEHEHHH.

Bcero yacos:

32

112

70
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PeliTHHI — IJIaH JUCHUIIINHBI

Heopranmueckas XuMust

(Ha3BaHME AUCIUIUIMHEI COTJIACHO paboueMy y4eOHOMY TUIAHY)
Hampasienne/criennanbHocTh  04.05.01 «DyHnameHTaNbHAS ¥ IPUKIIATHAS

[Ipunoxxenue Ne 2

XUMHSDY
Kypc 1 , cemectp 1
Buabl  ydeOHoii  jgesTeabHocTH | bamm3a Yucno bannsr
CTYICHTOB KOHKPETHOE 3a1aHuii 38 | MuHuManbHbI | MaKkcUMalbHbIH
3aJaHue ceMecTp
MoayJs 1
Texymmii KOHTPOJIb
1. AymropHas pabota 1 5 0 5
2. TecToBBIN KOHTPOJIb 5 1 0 5
3.Konnoksuym 5 2 0 10
PyGexHbIi KOHTPOJIb
1. ITucpMeHHast KOHTpOJIbHAs paboTa 15 1 0 15
2.l
Monayas 2
Texymumii KOHTPOJIb
1. AymiutopHas pabora 1 5 0 5
2. KommokBuym 3 5 0 15
3...
Py0eskHBIil KOHTPOJIB
1. IluceMeHHasi KOHTpONIbHas padoTa 15 1 0 15
2.l
IMoompuTeibHbIE HAJIIBI
1. CryneHueckasi ouMIIMaga 5 1 0 5
2. Tect 5 1 0 5
3.
4...
IlocemaemMocTh (02161 BHIYUTAIOTCS M3 0011el CyMMbI HAOpaHHBIX 0AJ1J10B)
1. Tlocerenue JIEKIIMOHHBIX 0 -6
3aHITHI
2. TloceuieHne NpakTUUYECKUX 0 -10
(ceMuHapCKUX,
J1Ta0OPATOPHBIX 3aHSATHUH)
HToroBblii KOHTPOJIb
1. 3aver (muddepeHmpoBaHHBII
3a4eT)
2. DK3ameH 30 1 0 30
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PeliTHHI — IJIaH JUCHUIIINHBI

Heopranuueckas XuMus

(Ha3BaHME AUCIUIUIMHEI COTJIACHO paboueMy y4eOHOMY TUIAHY)
Hampasienne/criennanbHOCTh 04.05.01 «DyHmaMeHTanbHas U IPUKITATHAS XUMUSD)

Kypc 1 , CEMECTp 2

Buabl  y4eOHoii  jgesTeabHocTH | bami3a Yucno bannsr
CTY/IEHTOB KOHKPETHOE | 3aJaHui 32 | MuHUManbHbIH | MaKkCHMaTbHbIH
3aJaHue ceMecTp
Moayas 1
Texymumii KOHTPOJIb
1. AyautopHas pabora 1 4 0 4
2. TecTOBBIN KOHTPOJIb 3 2 0 6
3. Komnoksuym 5 2 0 10
PyGexHBIIi KOHTPOJIb
1. IlucpMeHHasi KOHTpOJIbHas paboTta 15 1 0 15
20
MonyJs 2
Texymumii KOHTPOJIb
1. AyauTtopHas pabora 1 4 0 4
2. JlenoBas urpa 2 1 0 2
3.KomiokBuym 4 3 0 12
4. JToxmaapl 2 1 0 2
Py0e:kHblil KOHTPOJIB
1. ITucpMeHHas KOHTPOJIbHAs paboTa 15 1 0 15
2. el
IHoompurenbHbIe 0aJIIBI
1. CtyneHveckas ouMITHaga 5 1 0 5
2. Tect 5 1 0 5
3.
4...
IocemaemMocTh (0a/UIb1 BHIYHTAIOTCH U3 0011el CyMMbI HAOpaHHBIX 0aJ1J10B)
1. IlocemeHne TEKITMOHHBIX 0 —6
3aHATUN
2. TlocemieHre MpaKTHIECKUX 0 -10
(ceMuHApPCKUX,
JTa00pATOPHBIX 3aHATHH)
HTOroBplii KOHTPOJIb

1. 3aver (nuddhepeHupoBaHHBIN
3a4er)
2. Dk3aMeH 30 1 0 30
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