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1. Hepeqeﬂb IJIAHUPYEMBbBIX PE3yJIbTAaTOB oﬁyqemm M0 AMCIHUIIVIMHE, COOTHCCCHHBIX C IVNIAHUPYEMBbIMHA

pe3yJbTaTaMH 0CBOeHHS 00pa30BaTeIbHON MPOrpaMMBbl
B pesynbraTe 0cBOCHHUS 00pa30BaTENbHON MPOTrPAMMbI 00YUAIOIIHICS JOHKEH OBIAICTh CIIETYIOIMHE

pe3yiibTaTaMu O6y‘ICHI/IH IO JUCIHUITTIMHE!

PesynbTath! 00ydyeHns'

dopmupyemasi KOMIIETEHINSA (C
YKa3aHUEM KOJIa)

ITpum
e4aHu
e

3HaHus

3HaTh: TEOPETUICCKUE OCHOBEI 6a30BBIX
XUMHUYCCKHUX TUCITUTLTAH

OIIK-1 Crioco6HOCTRIO
BOCIIPUHUMATh, Pa3BUBATh U
UCTIOJIb30BaTh TEOPETHUECKHUE
OCHOBBI TPATUITHIOHHBIX ¥ HOBBIX
pas/ienoB XUMHUH NIPU PEIICHAN
mpodecCHOHANTLHBIX 3a/1a1

3HaTh: CcTaHmApTHBIE METOALI ITOJYYEHHS,
uACHTU(OUKAIIMA ¥ HCCIICAOBAaHUSA CBOWCTB
BEIIECTB U MAaTEPHUAJIOB, MPaBIiia 00paOOTKU U
odopMIteHUs pe3yIbTaToB paboThl, HOpMEI Th

OIIK-2 Baageauem
HaBBIKAMHM XHMHYECKOT'O
JKCTICPUMEHTA, CHHTETHICCKUMH 1
aHAITUTUYCCKUMU METOdaMU
TIOJTYICHHSI B UCCIICOBAHIIS
XUMUYECKUX BEIICCTB U PEaKIIHiA

3HaTh: OCHOBHBIC HICTOYHHKU HAYIHON
nH(}OpPMAIUU TT0 XUMHH

OIIK-5 CriocoGHOCTHIO K
MIOUCKY, 00paboTKe, aHATIN3Y
Hay4yHOU MH(OpMAIMK U
(hopMyIHpOBKE Ha UX OCHOBE
BBIBOJIOB U MIPEJIOKEHUIN

3HaTh: OCHOBHBIE XapaKTEPUCTHUKU M CBOMCTBA
KOMIIOHEHTOB XUMHUYECKUX MPOU3BOJICTB; THUIIBI
XUMHYECKUX

n CTeTneHn BO3IEHCTBUSA

MPEINPUATHI Ha OKPYKAIOIIYIO Cpely; MpaBmiia

OIIK-6 Brnamenmem HOpMaMu
TEXHHUKH 0€30MaCHOCTH U YMEHUEM
pean30BaTh UX B JIA0OPATOPHBIX U
TEXHOJIOTHUYECKHX YCIOBHSX

paboTel Ha  OOOPYNOBaHMM U  TEXHHUKHU
Oe3omacHOCTH
3HaTh: obopymoBanme u  mporpammsl | I1K- 2 BameHnnem HaBbIKamMu

MpeHa3HAYCHHBIC AJI1 MPOBEICHUS CUHTE3a U
HCCIICAOBAHNE PASITUIHBIX (QHU3HKO-XUMUICCKUX
CBOMCTB BEIIECCTB

UCIIOJIb30BaHUSI COBPEMEHHOM
anmapaTypsl IpHA IPOBEICHUU
HAYYHBIX HCCIICIOBAHUN

3HaTh. OCHOBHBIC IIOHATHUS K 3aKOHBI XUMUHU

TIK- 3 BimageHHMEM CHCTEMOM
(hyHIaMEHTAIbHBIX XUMHUYECKHUX
MIOHATUH M METOIOJIOTHUCCKUX
aCITIeKTOB XUMUH, (OpMaMH U
METOIaMH HAYYHOT'O IMO3HAHUS

3HaTh: OCHOBHBIC 3aKOHBI XMMHUU U CMEKHBIX
HayK

[IK- 4 c1iocoOHOCTHIO TPUMEHSTh
OCHOBHBIEC €CTECTBEHHOHAYYHBIC
3aKOHBI TIPH 00CYKACHUH
HOJTyYSHHBIX PE3yJIbTaTOB

3Hath: 1. ocHOBHEIE MpaBHiIa BEAECHUSI
Hay4YHOU JUCKYCCHH;
2. OCHOBHBIC TPeOOBAaHUS K CTCHOBBIM/YCTHBIM

[IK-7
IMOJTYYCHHEBIC B UCCIICAOBAHUAX
PE3YyJIbTAaThl B BUAC OTUCTOB U

TOTOBHOCTBIO IPCACTABJIATH

' TIoMmKHBI COOTBETCTBOBATH KAPTaM KOMIIETEHIIHIA.




JOKJIagaM TIIph TMPCACTABICHUNU IMOJTYUYCHHBIX

HAYYHBIX IMyOIUKAIUi (CTEHIOBBIX
JIOKJIaI0B, pedepaToB U cTaTEH B
MIEPUOMYECKON HAYYHOU TICUaTH )

YMeHusa

pesyabratoB HUP

VYMmers: 1. BBIIOIHATE CTaHIapTHbHIC
TIEVICTBUS (xmaccudukarus BEIICCTB,
COCTaBJICHHE cXeM MPOIIECCOB,
CHUCTEMaTH3aIisl TaHHBIX U T.I.) C YYETOM
OCHOBHBIX IMOHATHH 5 001X
3aKOHOMEpPHOCTEH, (POopMyIHpyeMBIX B

pamkax 0a30BBIX XUMHUYECKHUX JAUCIUTLINH;
2. peuiatb THUIIOBbIE Y4YeOHbIE 3aJauM I10
OCHOBHBIM (6a30BbIM) XUMHYECKUM
JTUCIUILINHAM

OIIK-1 CriocoOHOCTBIO
BOCIIPMHUMATb, Pa3BUBATh U
UCTIOJh30BaTh TEOPETHUECKUE
OCHOBBI TPAIUIIHOHHBIX ¥ HOBBIX
Pa3aeNioB XMWY TIPU PEIICHUU
npoheCCUOHATBHBIX 33124

VMmerts: MMPOBOAUTH MPOCTHIC XUMHUYCCKUC
OIIBITHI ITO Ipe€ajIara€MbIM METOAUKaAM

OIIK-2 Baageauem
HaBBIKAMHM XHMHYECKOT'O
SKCIEPUMEHTA, CHHTCTUYECKUMU U
AHAIINTHYCCKUMH METOIaMH
MOJIYYCHHSI ¥ UCCICAOBAHUS
XUMUYECKUX BEIIECTB U PEaKIIHi

VMerTs: MOJIb30BAaThCA TMEYATHBIMU U
ANIEKTPOHHBIMHU MCTOYHHKAMU
uHpOpMAIUY IO XUMUHU

OIIK-5 CriocoGHOCTHIO K
MIOUCKY, 00paboTKe, aHATIN3Y
HAYYHOUW HHPOPMAITUH U
(hopMyJIMPOBKE Ha UX OCHOBE
BBIBOJIOB U MIPEJIOKEHHUN

YMeTh: HCIONB30BaTh TEXHUUYECKHE CPEACTBA
M3MEpEeHH OCHOBHBIX TTapaMeTPOB
TEXHOJIOTMUYECKOTO MpoLecca

OIIK-6 Brnamenmem HOpMaMu
TEXHUKHU 0€30MACHOCTH U YMEHUEM
peanu3oBaTh UX B JJAOOPATOPHBIX U
TEXHOJOTHUYECKHX YCIOBHSX

YMeTh: IPOBOJHUTE SKCIIEPUMEHT Ha HAYIHOM
000pyIOBaHUY, TTPOBOJUTH O0PAOOTKY
Pe3yIbTATOB U U3MEPEHUH C UCIIOIB30BAHUEM
CTISIMATU3UPOBAHHBIX KOMITBIOTEPHBIX
porpaMm

TIK- 2 BnaaeHueM HaBbIKAMH
UCTIOJIB30BaHMsI COBPEMEHHOM
arnmnapaTypsl Py IPOBEIACHUN
HAYYHBIX HCCIICIOBAHUN

VYMeTh: MNPUMCHATH OCHOBHBIC 3aKOHbBI XUMUU

IIK-3 Baagenuem cuctemMoit
(hyHIaMEHTATEHBIX XUMUYECKUX
MMOHATHI ¥ METOHOJIOTHYECKUX
ACTIIEKTOB XUMUH, (hopMaMH U
METOJJaMHU HAyYIHOTO ITO3HAHUS

YmeTs MIPUMEHSTh OCHOBHBIE
€CTCCTBCHHOHAYYHBIC 3aKOHBI u
3aKOHOMEPHOCTH Pa3BUTHUS XUMHUUYECKOU HAYKHU
TIPH aHAJIHM3E MTOJTYYEHHBIX PE3YIbTaTOB

TIK-4 c1tocoOHOCTRIO IPUMEHSTh
OCHOBHBIC €CTCCTBCHHOHAYYHBIC
3aKOHBI TPU 00CYXKICHUU
MOJTYYCHHBIX PE3YJIbTATOB

Nmets HaBBIKH 1. BEICKA3bIBATH CBOIO TOUKY
3pEHUS ¥ y9acTBOBATh B JUANIOTE (CTYICHT-
CTYZICHT, CTYJCHT-TIPEIIOAaBaTeIb, CTYICHT-
COTPY/THHK JIA0OPATOPHH)
2. BBIOENATH TIJaBHEIE

pe3yabpTaThl  IpHU

MOJITOTOBKE K CTEHOBBIM/YCTHBIM JIOKJIa1aM

IK-7
MIPEJICTABIIATE IOTYYCHHEIE B

TOTOBHOCTBIO

UCCIIEIOBAHUSAX PE3YJILTAThI B BUJIC
OTYETOB U HAYYHBIX ITyOIHKAITHA
(cTeHmOBEIX TOKIANOB, pedepaTon
U CTaTell B IEPUOUICCKOMH
HAyJHOH TeYaTH )




Bnagenu | Bnanmers: HaBelkamu pab®oTel ¢ yueOnoii | OIIK-1 CnocobHocThIO

A JUTEPATYpOd 1O OCHOBHBIM XHMHUYECKHM | BOCIPHHUMATb, Pa3BHBATh U
(HaBbIkH / | pcrpmHHAM UCIIONIb30BaTh TEOPETUUCCKUC
OTIbIT OCHOBBI TPAJHUIHOHHBIX U HOBBIX
IesTeIIbH

octn) Pa3eIoB XMUMHH IIPH PEIICHHH

poheCCUOHATBHBIX 33/1a4

BHaHeTB: 0a30BBIMH HaBLEIKAMU MMPOBCACHUA
XUMHUYCCKOI'0 JSKCICPUMCHTA H O(l)OpMJ'ICHI/ISI
€T0 PC3YJIbTATOB,

OIIK-2 BnangeHnem HaBBIKAMU
XUMHYECKOTO IKCIICPUMEHTA,
CHHTETUYECKUMH U
aHAJTUTUYECKUMH METOJAMU
TIOJTYYCHUSI U UCCIICJIOBAHUS
XUMHUYECKHX BEIICCTB M PEaKIHUi

Bnaners: HaBbIKaMu MOWCKA W NMEPBUYHOM
00paboTKn Hay4YHOUH u Hay4YHO-
TEXHUYECKOH HH(pOpMaIuu

OIIK-5 CrtocoOHOCTBIO K TTIOUCKY,
00paboTKe, aHATN3Y HAyIHOMH
uHQOpMaUH U GOPMYITUPOBKE HA
UX OCHOBE BBIBOJIOB U
MpeI0KEHUN

Branets: HaBbIKaM# pabOTHI HA XUMHYECKOM
000pyIOBaHUH, TPUHIIUTIAMH pacuéTra
TEXHOJIOTHYECKUX PEKUMOB

OIIK-6 Brnanenuem HOpMaMu
TEXHUKHU 0€30MaCHOCTH U YMEHUEM
pean30BaTh UX B J1a0OPAaTOPHBIX U
TEXHOJIOTMUYECKUX YCIOBHIX

Brmanmets: 1.0cHOBaMHU ITPOOOTIOATOTOBKH IS
NPOBENICHHS PA3TUYHBIX (PUZUKO-XUMUYECKUX
aHAJIU30B;

2. HaYaJHLHBIMH HaBBIKAMH PaOOTHI CO
CTICIMATN3UPOBAHHBIM HAYYHBIM
000pyIOBaHUEM ;

TIK- 2 BnaaeHueM HaBbIKAMH
HCTIOJIb30BaHUS COBPEMEHHOM
anmapaTtypsl Py MPOBEACHUN
HayYHBIX UCCIIEOBAHMIMA

Bnagets: cucteMoi pyHIaMEHTaIbHBIX
TIOHATUM XUMHUH

[IK-3 Brnaaenuem cucTemMoit
(hyHIaMEHTATEHBIX XUMUYECKUX
MMOHSATHI ¥ METOHOJIOTHYECKUX
ACTIIEKTOB XUMUH, (hopMaMH U
METOJJaMHU HAyJIHOTO TTO3HAHUS

Bnaners: ocHOBHBIMEH MeTOnaMu aHanu3a U
00pabOTKH MOTyYEHHBIX PE3yIbTATOB

TIK- 4 crtocoOHOCTHIO IPUMEHSITh
OCHOBHBIC €CTCCTBCHHOHAYYHBIC
3aKOHBI IPH 00CYKIEHUH
MOJYYCHHBIX PE3YJIbTATOB

BnaneTs: HaBbikamu yyactus B
MHOTOCTOPOHHEH Hay4HOH Oecelie, UCTIONb3Ys B
YCTHOH peur Ceru(pUIecKyr0 XUMHUIECKYIO
TEPMHHOJIOTHIO

[IK-7 TOTOBHOCTBIO IPEACTABIATh
MOJTyYEHHBIE B HCCIIENOBaHUIX
pe3ysbTaThl B BUJE OTUETOB U
HAaYYHBIX MyOnuKauuii (CTEHAOBBIX
JIOKJIaI0B, pedepaToB U cTaTeH B
NEePUOJNUYECKON HayYHOH MevaTH)

2. Ileab U MeCTO TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Hucuurminaa « Heopranuueckas XUMHUsD» OTHOCUTCS K 0a30Bo# yacTu npodeccronanbaoro nukia OOII.

OcobenHocThIO Kypca «Heopranudeckast XuMus» SBISICTCS W3YYCHHE €ro CTyJeHTamu Ha 1 kypce B 1, 2
cemecTpax.

Lenpto ocBoeHusi mucruruinHbl «Heopranndeckas xumus» sBiseTcss (popmupoBaHne (GyHIaMEHTAIHHBIX
3HAHUM TEOPETUYECKUX OCHOB XMMHH M CBOMCTB XMMHUYECKHUX JIEMEHTOB, IIPOCTHIX BEIIECTB U UX BAXKHEUIINX



COCTMHCHHM, METOIOB WX TOJNyYCHHUsS B JaOOpaTOpHMH W TMPOMBINUICHHOCTH, O0JIACTAX WX MPUMCHCHHS B
HapOJHOM XO35IUCTBE

DTOT KypC SBIAETCS JOTHYSCKUM MPOJIODKEHUEM U YTIYOJICHHUEM IO YHUBEPCUTETCKOM MPOTrpaMMEBI Kypca
XMMHH, TPENoaBaHue KOTOPOTO HAayMHAETCS B O0IIe00pa3oBaTEIbHBIX YUPSKICHUSIX. [IpeeMCTBEHHOCTH
M3YYCHUS JIOCTUTACTCS TIOBTOPCHHEM W YIIyOJIeHHEM 3HAHMWA psaAa paslelnoB W3 IMPEIIICCTBYIOMIETO
0011e00pa3oBaTeIbHOTO IUKIA CTYIACHTOB Ha JICKIIMOHHBIX W Ja0OpPaTOPHO-TIPAKTHYCCKUX 3aHATHAX. s
OCBOEHUS TUCIUILTNHBI HEOOX0ANMEI cnenyromue komnereniuu OIIK -1,2,5,6, TIK -2,3,4,7.

3. Conep:xkanne padoueil nporpaMmbl (00beM TMCHUIJIMHBL, TUIIBI U BUJbl y4eOHbIX 3aHATHIL, y4eOHO-
MeToAn4YecKoe ofecrneyeHne CaMOCTOATeILHOIH padoThl 00y4aIOIMXCS)

Conepxanue paboueit mporpamMmsl mpeactasieHo B [punoxxennn Ne 1.



4. ®oHJ OLIEHOYHBIX CPEACTB MO AUCHUILIHHE

4.1 IlepevyeHb KOMIIETEHIHII C YKa3aHHEM 3TANOB MX ()OPMHPOBAHMA B NpoLecce 0CBOCHNs 00pa3oBaTebHON MporpaMmsel. Onucanne nokasarteJieil 1
KpUTepHeB OLleHUBAaHMsI KOMIIETEHINI HA Pa3IMYHbIX 3Tanax ux popMHUPOBaHMs, OIMCAHUE IIKAJI OLCHHBAHMS IK3aMEHOB U KypCOBOii padoThl

Koa u ¢popmympoBka KoMIeTeHIM A

OIIK-1 CiocoOHOCTBIO BOCTIPUHUMATE, PA3BUBATH M UCTIOJBE30BaTh TEOPETHUCCKHE OCHOBBI TPATUIIMOHHBIX U HOBBIX Pa3ieioB XUMHH MPH PEIICHUH
mpoheCCHOHAIBHBIX 331a4

YpoBennb
O0CBOEHUS
KOMIIeTEHIINH

IInannpyemsbie
pe3yJbTaThbl 00y4eHust
(TIoKazaTenu JOCTHKEHHUS
3aJJaHHOTO YPOBHS
OCBOCHHS KOMIICTCHITHH )

Kputepun oneHnBaHus pe3yibTaToOB 00y4eHUsI

HEY/IOBIETBOPUTETEHO

YIIOBIIETBOPHUTEIHHO

XOpOIIO

OTJIIMYHO

ITepBriii aTan
(ypoBeHB)

3HaTh:

TEOPETHUECKHE OCHOBBI
0a30BBIX XUMHYCCKUX
JUACLIUILUIUH

3aTpyaHseTcs B
oTIpeIeTICHIH 0a30BhIX
MOHATHUH U POPMYITHUPOBKE
OCHOBHBIX 3aKOHOB XHMHU

Nmeet npencrasinenue
0 CoJIep)KaHUH
OTACIBHBIX
XUMHYECKUAX
JVCITUTUTAH, 3HACT
TEPMHUHOJIOTHIO,
OCHOBHBIC 3aKOHBI
XHMUH, HO JOMYCKAeT
HETOYHOCTH B
dhopmymupoBKax

Nmeer npeacraBineHue o
COJIep’KaHUM OCHOBHBIX
y4eOHBIX KYpCOB TIO
XUMUH, 3HACT
TEPMHHOJIOTHIO, OCHOBHBIC
3aKOHBI ¥ TOHUMAET
CYITHOCTh OOIIHUX
3aKOHOMEPHOCTEH,
M3y4aeMbIX B paMKax
0a30BBIX XUMHUYECKHUX
JUCTIMTLITIH

HNmeet geTkoe, IETOCTHOE
MIPEICTABICHUE O
coepKaHUU OCHOBHBIX
XUMHYECKHUX KYPCOB U
00X 3aKOHOMEPHOCTSIX
XUMHYECKUX MPOIIECCOB,
M3y4aeMbIX B paMKax
OCHOBHBIX XUMUYCCKHUX
JTUCITUTIINH




YpoBens IInannpyemsbie Kputepun oneHnBaHus pe3yibTaTOB 00y4eHUsI
YMeTh: Ymeer YMeeT COCTaBIATh CXeMbl | YMEET MPOTHO3UPOBATH
BBINOJIHATH CTAHJAPTHBIE He ymeer UHTEPIPETUPOBATD IPOLIECCOB C Pe3yIbTaThl HECIOXKHBIX
neiictBus (knaccupukanus | KiIaccUpUIUPOBATH pe3yNIbTaThl UCIIOJIb30BaHUEM 3HaHUHN MOCIIEA0BATENBHOCTEN

Bropoii atan
(ypoBeHB)

BEIIECTB, COCTABJICHUE CXEM
MPOIIECCOB,
CHCTeMAaTH3alus JAHHBIX U
T.II.) C YI€TOM OCHOBHBIX
[MOHATUH U 00IIAX
3aKOHOMEPHOCTEH,
(hopMyIIUPYyEMBIX B paMKax
0a30BBIX XUMHUYCCKUX

BEIIECTBA, COCTABIIATh
CTPYKTYpHBIC U
MPOCTPAHCTBEHHBIC
(hopMyITBI OCHOBHBIX
KJIACCOB OPTaHMYECKUX U
HEOPraHMYECKHX
COCIUHCHHUI, Ha3bIBATh
BEIIECTBA B COOTBETCTBUH

OTHOCHUTEILHO MPOCTHIX
XMUMUYECKUX MPOLECCOB
C HCIOJIb30BaHUEM
00ITHX MpeACTABICHUHA
1 32aKOHOMEPHOCTEH,
M3y4aeMbIX B paMKax
0a30BBIX XUMHYECKHX
JTUCLUTITIH

OCHOBHBIX XUMHUYECKHX
JUCIIWILINH, HO JIOITYCKAeT
OTJEeNbHBIC HETOYHOCTH
pu GOPMYITHPOBKE
YCIIOBUH OCYIIECTBICHUS
TaKUX MPOIIECCOB

XHMHUYECKUX PEaKIil ¢
y4eToM 00X
3aKOHOMEpPHOCTEN
MIPOIECCOB, N3yYaEMBIX B
paMKax OCHOBHBIX
XUMHYECKHUX TUCITUTUTNH

JUCTIATIIIIH C HOMEHKJIaTypoit
HIOITAK
YMeTh: He ymeer pemathb YwMeer pemiathb YwMeert peniath YMeert pemiaTh 3a1auu

pelaTh THITOBbIE YIeOHbIC
3a/1a4y¥ 110 OCHOBHEIM
(6230BBIM) XUMHUYIECKUM
JUCTIMILTHHAM

THUIIOBBIE 3a/1a4U U3
0a30BbBIX KYPCOB XHMUH,
JOITyCKaeT OTACIbHbBIC
OILINOKHU

TUIIOBBIE 33a4YH U3
0a30BBIX KYpCOB XUMHHU

KOMOMHHPOBAHHBIE 3aJaUH
n3 6a30BBIX KYPCOB XUMUHU

MOBBIIIIEHHON CII0KHOCTH
n3 0a30BBIX KYPCOB
XUMWH

Tpetuii aTan
(ypoBeHB)

Bnagets:

HaBBIKAMH Pa0OTEHI C
yueOHOI UTepaTypoit 1o
OCHOBHBIM XMMHUYECKUM
JUCHUTUINHAM

He BnaneeT HaBbIKaMu
TTOUCKa yIeOHO
JUTEPATYpPHI, B T.49., C
WCTIOJIb30BaHHEM
AJIEKTPOHHEIX PECYPCOB

BrnaneeT HaBbIKaMU
BOCIIPOU3BEICHUS
OCBOEHHOT'O Y4€OHOTO
MaTepHana o
OCHOBHBIM XUMHUYECKHUM
JTUCIUTUTHHAM

Brnageer naBbikamMu
CaMOCTOSITEIIBHOTO
W3YYCHUS OTACIEHBIX
pasnenoB yueOHOU
JUTEPaATypPHI IO OCHOBHBIM
XUMHYECKUM
JUCIIMTUTNHAM U
00CyXIeHUs] OCBOCHHOT'O
Marepuaia

Brnaneer naBbikaMu
KPUTHYECKOTO aHAJIN3a
yueOHOI HHPOPMAIIH TIO
OCHOBHBIM pazJieiaM
XUMUH, GOPMYIHPOBKH
BBIBOJIOB U y4YacTHsl B
JMCKYCCHH TI0 y4eOHBIM
BOIIpOCaM




Kon u ¢popmysimpoBka KkoMneTeHIMA

OIIK-2 BJ'IaZ[eHI/ICM HaBbIKaMH XUMHUYCCKOI'0 OKCIICPUMCHTA, CHHTCTUIYCCKUMHU U AHATIUTUICCKUMU METOJAMU MOJYUCHHUA U UCCIICAOBAHUA XUMHWYCCKUX

BEIIECTB U PEAKIINH

IInannpyemsbie Kputepun oneHnBaHus pe3yibTaToOB 00y4eHUsI
pe3yabTaThbl 00y4eHusl
YpoBennb
(moxazarenu
OCBOCHMS
JOCTHKEHHS 33JaHHOTO HEYJIOBJICTBOPUTEIBHO YIIOBIETBOPUTEIBHO XOpOIIO OTIINYHO
KOMIIeTEeHIIM T
YPOBHSI OCBOCHUS
KOMITETCHUUH)
3HaTh: 3arpynnsiercs B BeiOOpe | Mmeer obmee 3HaeT CTaHJAPTHBIE METOBI 3Haer CTaHJapTHEIE METOIBI
IlepBelii 3Tann | cTaHAapTHBIE METObI METO/1a IOJIyYeHHUs, IPECTaBICHUE O METOIaX | MOJYYeHHs, HACHTH(OUKAIUHN U HONy4YeHUS, WACHTHOUKAIUN |

(ypoBeHB)

MOJTyYeHHUS,
UICHTU(GUKAIAA U
HCCIIeIOBaHMS CBOMCTB
BEIICCTB U MaTEPUAJIOB,
mpaBuiIa 00pabOTKU U
odopmIIeHUS
pe3ynbTaToOB PaboTHI,

UACHTU(UKALINN 1
HCCIIEIOBAaHMUS CBONCTB
yKa3aHHOTO BEIIECTBA,
He 3HaeT TpeOOBaHMIA K
0 OpMIICHHUIO
pe3yabTaTOB
JKCTICPUMEHTA U HOPM

MOJYYCHUS,
UICHTUDUKAIAA U
HCCIICIOBAaHMUS CBONCTB
OT/IEIBHEIX KJIACCOB
BEIICCTB, ITPaBHIaxX
Oe3omacHOro oOpamieHus ¢
HHUMH U criocobax

WCCIICJIOBAHUS CBOWCTB
Pa3IMYHBIX TPYII BEIIECTB U
Marepuaios; npasuia Th npu
paboTe ¢ HUMU, OCHOBHEIC
TpeOoBaHMs K 0(OPMIICHHUIO
Pe3YJIbTaTOB PKCIIEPUMEHTA, HO
JIOITYCKAaeT OTAEThHBIE

HCCIICIOBAHUS CBOWCTB Pa3IMUYHBIX
TPYII BEHIECTB U MAaTEPHAJIOB,;
npaBWjia TEXHUKH O€30MacHOCTH
npu paboTe ¢ HHUMH, OCHOBHBIC
TpeOOBaHUS K o opMIICHHUIO
Pe3yIbTATOB DKCTICPHUMEHTA

HopMmbl Th Tb MIPEJICTABIICHUS HETOYHOCTHU
pe3yAbTATOB SKCIECPUMEHTA
Bropoii atan YMeTh: He ymeeT npoBouTh YMeeT npoBOJAUTH OJIHO- U | YMeEET MPOBOJAUTH OJHO- U YMeeT BBIOJIHATh

(ypoBeHB)

MIPOBOJAUTH TIPOCTHIE
XUMUYECKUE OTBITHI 11O
MpeIaraeMpIM
METOIUKaM

MPOCTOM aHaIU3 U
OJTHOCTAIUMHBII CUHTE3
10 TOTOBOM METOIHKE
0e3 opopmueHus
MIPOTOKOJIA OIBITOB

JIBYXCTaJIMAHBIA CUHTE3 110
npeasaracMoil METOAUKE C
BBIXO/IOM IIETIEBOTO
npoaykra meHee 50% ot
3asIBIIGHHOTO B METOJINKE;
aHaJIN3 MTOJTy9EeHHOTO
BEILIECTBA OJHUM U3
CTaHIapPTHBIX METOJIOB.
HomyckaeT oTaenbHbIE

JIBYXCTaJIMAHBIA CUHTE3 T10
npeasaracMoil METOAUKE C
BBIXOJIOM IIEJIEBOTO MPOAYKTA
oonee 50% OT 3asIBIICHHOTO;
UACHTU(UKALNIO U UCCIIEeTOBaHIE
CBOCTB ITOJTy4YE€HHBIX BEIIECTB U
MaTepuanoB. YMeeT 0hOpMIIsTh
pe3ynbTaThl IKCIIEPUMEHTA C
HEOOJIBIITUM KOJIUISCTBOM

JIEMOHCTPATHUBHBIE OIIBITHI IO
XUMUU; OJTHO- U IBYXCTaIUNHBII
CHHTE3 TI0 MpeJTaraéMoi METOTUKE
C BBIXOJIOM LIEJIEBOrO MPOAYKTA
COTJIaCHO 3asBJICHHOMY B
METOIMKE; TIPOBOIUTH
KOMIIICKCHBIH aHAJIN3 U
HUCCJIEI0OBaHNE CBOMCTB
MOJIYYCHHBIX BEIIECTB U
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omrOKK pu 0OpMIICHAN
IPOTOKOJIA SKCTIEPUMEHTA

3aMevaHuii

MaTepuaioB. YMeeT opopMIsTh
pe3yIIbTaThl SKCIIEPUMEHTA B
COOTBETCTBHH C 3aSBJICHHBIMHU
TpeOOBaHUIMU

Tpetuii aTan
(ypoBeHB)

BrnageTts 6a30BBIMH
HABBIKAMH MTPOBEICHHUS
XAMHUYECKOTO
JKCIIEPUMEHTA U
odopmIieHus ero

pe3yIbTaToOB

He BrnaneeT HaBbIKamMu
CHUHTE3a,
UICHTU(GUKAIAA U
W3Y4YEHUs CBOMCTB
OT/CJIbHBIX BEIIECTB

Bnaneer 6a30BbIMH
HaBBIKAMM CHHTE34,
UICHTUDUKAIAA U
W3Y4YEHUs CBOMCTB
HECIIOKHEIX BEIIECTB

Brnaneer HaBbIKaMu cUHTE3A,
UACHTU(UKAIINY U U3YYCHUS
CBOWCTB OTJICJIEHBIX KJIACCOB
BEIECTB (MaTEpHUAJIOB),

IMPaBUJIIBHOTO MPOTOKOJIUPOBAHUA

OIIBITOB

Brnageer HaBpIKamMu cCUHTE3A,
UACHTU()HUKAIINY U H3yUCHHS
CBOWCTB BEIIECTB U MaTepPHAJIOB,
MPABUIBHOTO MTPOTOKOINPOBAHUS
OTIBITOB

Koa u ¢popmympoBka KoMIeTeHIM A

OIIK-5 CriocoOHOCTHIO K TIOUCKY, 00pa0oTKe, aHanu3y Hay4yHOH nHpopMauuu U GOPMYJIMPOBKE Ha X OCHOBE BHIBOJIOB U MPEIOKECHUM

IInanupyemble pe3yJibTAThI

YpoBeHb 0cBOeHHS
KOMTIETEHIINU

o0yueHust
(TIoKazarenu JOCTHKCHIS
3aJIaHHOTO YPOBHS OCBOCHUS
KOMITETCHITI)

Kputepun oneHnBaHus pe3yibTaTOB 00y4eHUsI

HEY/IOBJIETBOPHUTEITHHO

YIIOBIIETBOPHUTEIHLHO

XOpOIIO

OTIIMYHO

IlepBsiit aTan
(ypoBeHB)

3HaTh: OCHOBHBIE
HWCTOYHUKHU HaYYHOU
uHpOpMAIUU IO XUMUHU

3HaeT TOJIBKO 00
OCHOBHBIX HCTOYHHKAX
uHGOpPMAIUH CETH
HHTEPHET

3HaEeT MPUHITATIBI
CUCTEMaTHU3alluu
Hay4yHOU
uHpOpPMaLUH

3HaeT OCHOBHEIE
TIEPUOUICCKUC
U3IaHUS 110 TEME
HAYYHOU JACSITETLHOCTH

3HAaEeT O JIOTOITHUTENBHBIX
WCTOYHUKAX MOTydEHUS
nHpopmaIu

Bropoii sTan
(ypoBeHb)

VYMeTh: 0Ib30BaThCs
IICYaTHBIMHA U
SJICKTPOHHBIMHU
HCTOYHHKaAMH I/IH(l)OpMaLlI/II/I
10 XUMHH

VYMeeT monb30BaThHCA
TOJIKO CTaHIAPTHBIMU
ITOMCKOBBIMU

nporpamMmMaMi MHTCPHECTA

VYMeeT moab30BaThCA
KaTaJoroM Hay4HOM
OUOIIMOTEKON

VYMeeT Nons30BaThCs
bubnmorexoii e-library

YMeeT cuCTeMaTH3UPOBAaTh
n 0000111aTh TaHHEIE,
MOJYYCHHBIC U3
Pa3NUYHBIX HCTOYHUKOB
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Tperuii sTan
(ypoBeHb)

Bnaners: HaBBIKaMU
IIOMCKA U NIEPBUYHOMN
00paboTKH HAyYHOU U
Hay4YHO-TEXHUYECKOU
nHpopmarun

Bmaneer Tonsko
HaBBIKAMM COCTaBJIEHHUS
3ampoca

BrnaneeT HaBbIKaMU
moricka MH(OpMaIuu
B y4eOHBIX U3AHUAK

BrnaneeT HaBBIKAMHU
rmorcka uHGOpPMaIuH B
Hay4YHbBIX
MEPUOTTUCCKIX
U3IaHHSX

Bnageer
CHCTEMATHYCCKUMHU
HaBBIKAMH TTOMCKA U
00pabOTKH HayYHOH
nHpopmau

Koa u popmysinpoBka koMneTeHun

OIIK-6 BnagenreM HOpMaMy TEXHUKH O€30MIACHOCTH M YMEHHEM PEaN30BaTh UX B Ja00OPAaTOPHBIX M TEXHOJIOTUIECKUX YCIOBHAX

IInanupyemble pe3yabTaThl

Kputepun oneHnBaHus pe3yibTaTOB 00y4eHUsI

Yposensn 00yueHmst
OCBOEHMA (TmokazaTenu TOCTHKCHHS
KOMIIETEHIIMH | 33/IaHHOTO YPOBHS OCBOCHHS HEYJIOBJICTBOPUTEITLHO VIOBJIETBOPHUTEIHHO XOpOIIIO OTIINYHO
KOMITCTCHITHH )
3HaTh: OCHOBHBIC 3arpynHseTCS B 3HAHUU Nwmeer ob1iee npeacraBneHne | 3HaeT OCHOBHBIC 3Haer TIPHUHITUTIBI
XapaKTepUCTUKU U CBOWCTBA | OCHOBHBIX XapaKTEPUCTUK U 00 OCHOBHBIX XapaKTePUCTUK | TPUHIIUIIBI oTIpeIeIICHUS
KOMITOHEHTOB XHMUYECKUX CBOWCTB KOMIIOHCHTOB U CBOIMCTB KOMITOHEHTOB opraHu3aIyu 9KOJIOTHYECKON
MTPOU3BOICTB; TUIIBI U XUMHYECKUX MTPOU3BOJICTB; XUMHUYECKUX MMPOU3BO/ICTB; XUMHYECKOTO 0e3omacHOCTH
CTETICHb BO3JICHCTBHS TUTIOB M CTETICHU BO3JICHCTBUS | THUTIOB M CTETICHU BO3JICHCTBUS | MPOU3BOJICTBA, MIPOU3BO/ICTB, METOJIBI
[TepBsIii aTan XUMHYECKUX MPEITPUITAN XUMHYCCKUX MPSANPUSITAN Ha | XUMHUYECKUX MPEIMPHUIATAN HA | PETJIAMEHT H MPEIOTBPAIICHUS

(ypoBeHb)

Ha OKPYKAIOIIYIO CPEaY;
IpaBuia paboThI Ha
000pyIOBaHUU U TEXHUKH
0€e30MacHOCTH

OKPY>KAOIIYI0 Cpey; IMpaBuiia
paboTHl Ha 00OPYIOBAHUN U
TEXHHUKH 0€30ITaCHOCTH

OKPYKAIOIIYIO CPE/y; NpaBuiia
paboTHI Ha 00OPYIOBAHUH U
TEXHUKH 0€30TMaCHOCTH

TEXHUYECKHE
CpeICTBa,
HEOOXOIMMBIE IS
KOHTPOJIS U
yIpaBICHUS
TEXHOJIOTHYECKHM
POIIECCOM

BO3MOXKHBIX aBaprI

Bropoii atan
(ypoBeHb)

VYMeTh: UCIoiab30BaTh
TCXHUYCCKUC CPCACTBA
HU3MCPECHUA OCHOBHBIX

YMeeT UCIONL30BaTh
MPOCTEHIINE TEXHUUSCKUE
CPEICTBa ISl U3MEPCHHS Psijia

VYMeeT UCIIOIB30BaTh
OCHOBHBIE TEXHUYECKHE
CpeICTBA IS M3MEPCHHS psaa

YmMeer BBIOHpaTh
TEXHUYECKUE CPEICTBA
Y TEXHOJIOTHH C

Vmeer OMpPEACIIATh PUCKU U
ONpeaABUACTD MOCICACTBUA
aBapuy, BOSHUKAIOIIME B
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napameTpoB
TEXHOJIOTMUYECKOI'0 Ipolecca

napaMeTpoB
TEXHOJIOTMYECKOro Mpolecca,
HO JIOIYCKAET OIIMOKH

apaMeTpoB
TEXHOJIOIMUYECKOro Ipoliecca,
HO JOTYyCKaeT HeOOobIIue
HETOYHOCTH

y4eToM 0€30TacHOCTH
UX PUMCHEHHS

pe3yibTaTe 0TKaza paboTh
anmapaTypsl

Tpertuit stan
(ypoBeHB)

Brnagets HaBbIKamu pabOTHI
Ha XMMHYECKOM
000pYIOBaHHH, PUHITUTIAMA
pacuéra TEXHOJIOTHYECKUX
PEXKUMOB

Bnaneet npocreiimmmun
HaBBIKaMH pabOTHI Ha
XIMHYECKOM 000pyZAOBaHUH,
MPUHIMIIAMU pacyuéra
TEXHOJIOTHUECKHUX PEKHUMOB,
HO JIOITyCKAaeT ONMTHOKH

BrnaneeT 6a30BbIMH HaBBIKAMH
paboThl HA XUMUYECKOM
000pyIOBaHUH, TPUHITUTIAMH
pacuéra TEXHOJIOTHYECKHUX
PEXHUMOB U JIOMyCKaeT
HEOOJBIITNE HETOYHOCTH

Brnaneer metomamu
BBIOOpa
paImoHaIbHBIX
TEXHOJOTHUECKUX
CXEM MPOU3BOJICTBA U
METOJaMH
YTHJIM3AIUU OTXO0JI0B
MIPOU3BOJICTBA

Brnaneetr meTonamu
pacyeTa pUCKOB
XUMUYICCKUX POU3BOICTB,
MIPUHITUTIAMHA THATHOCTHKH
XHMHKO-TEXHOJIOTHYCCKOM
CHCTEMBI
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Kon u ¢popmysimpoBka KkoMneTeHMA
IIK- 2 BragenneM HaBbIKaMHU HUCTIOIB30BAHISI COBPEMEHHOM amnmapaTyphl IpH MTPOBEICHUHA HAYIHBIX HCCIIEIOBAHMIA

IInanupyembie KpuTepun oneHnBaHus pe3yJIbTATOB 00yYeHHSA
Yposenp pe3yabTaThbl 00yYeHust
OCBOCHMSI (TIoKa3aTen TOCTHKCHHS HEYIOBJIECTBOPHTEBH
KOMITeTeHIIHH 33/IAHHOTO YPOBHS o YIIOBIIETBOPHUTEIHHO XOpOIIIO OTJIMYHO
OCBOCHWSI KOMIICTCHITHI)
3HaTh: 000PYIOBaHHE U 3aTpyaHsIeTcs B CaMocCTOsTETHHO CaMocCTOsATETHHO CaMoCTOATEIHHO MTOAKITIOYACT

[IepBsiii aTan
(ypoBeHb)

POTPAMMBI
npeHa3HaYeHHbIC TSI
MPOBEICHNUS CHHTE3a U
HCCIICIOBAHNE PA3TMIHBIX
(DU3UKO-XUMHUYECKUX
CBOICTB BELICCTB.

OTIpeaeIICHUN 1
Ha3HAYeHUN
KOMITOHEHTOB
npubopa u
HPOTPaMM.

OTIpEICIIACT KOMIIOHCHTBI
npubdopos Mmeet
MIPEJICTABJICHUS O
HOPMAJIBHOM PEXKUME UX
(YHKIIMOHUPOBAHHS TIPH
MIPOBEJCHUN OTJICIIEHBIX
onepanui

OTIpeACISICT KOMIIOHCHTBI
npubdopos. meet
NPE/ICTABICHUS O
HOPMAJIBHOM PEKUME UX
(DYHKIITHOHUPOBAHUSI.
[TpuMeHsIeT KOMITBIOTEPHBIC
HpOrPaMMBI JUTs YIIPABICHUS
npubopoM

KOMITOHEHTHI IpubopoB. Mmeet
HPEICTABICHHS O HOPMAJILHOM
Y KPUTHYECKOM PEXUMAaX HX
¢yHkunonupoBanus. Crocobex
JIMarHOCTHPOBATh MPOCTHIE
omrOKY TpUOOPOB U MPOrpamMm
YTIPaBJICHUS

Bropoii atan
(ypoBeHB)

YMeTh: IpOBOIUTH
9KCTIEPUMEHT Ha HAy9HOM
000pyI0BaHHH, IPOBOIUTH
00paboTKy pe3ynbTaToOB U
HM3MEPEHUN ¢
UCIIOJIb30BaHUEM
CTIEIHATN3UPOBAHHBIX

KOMITBIOTCPHBIX MPOTpaMM.

3aTpyaHseTcs B
MIPOBECHUH
SKCIIEpPUMEHTA Ha
HayYHOM
obopynoBaHNH
HCIIOJIb30BAHUU
CHEeTMATN3NPOBAHHBI
X TPOTpaMM

[IpoBoauT OT/IENBHEIC
oTiepanuy B XO0JIe
JKCIICPUMEHTA Ha HAYYHOM
ob0opynoBaHuu 0e3
00paboTKH pe3yaLTaTOB
U3MEpEHUN B
CTCIUAIN3UPOBAHHBIX
KOMITBIOTEPHBIX
mporpammax.

[IpoBoauT oT/IENBHEIC
oTepanuy B X0JIe
JKCIICPUMEHTA Ha HAYYHOM
o0opynoBanuu 0e3
00paboTKM pe3yabTaTOB
U3MEpEHUN B
CTCIMATN3UPOBAHHBIX
KOMITBIOTEPHBIX
nmporpammax.

CaMoCTOSATENFHO OCYLIECTBIISET
BCE ATAIbI KCIIEPUMEHT Ha
HaY4YHOM 00OpYAOBaHHMH,
OPOBOJHUT 00PaOOTKY
pe3yJbTaTOB U U3MEPEHUM C
UCIIOJIb30BaHUEM
CTIEIHATN3UPOBAHHBIX
KOMITBIOTEPHBIX ITPOTPAMM.

Tpertuit stan
(ypoBeHB)

Buaners: ocHOBamMu
POOOTIOATOTOBKY JIJIS
NPOBEJICHUS PA3TUIHBIX
(DU3UKO-XUMHUYECKUX
aHAJTN30B

3aTpyaHsIeTCs B
MOTOTOBKE P00 U
00BEKTOB JIJIsI
MOCJICAYIOIIETO
HCCIICIOBAHHS.

BBbIMOTHSET OTACTbHBIC
OTIepaIlH B XOIC
POOOIIOATOTOBKH.

CaMoCTOSATENLHO BBITOIHSIET
OOJBIIMHCTBO OTEpAIUii B
X0J1¢ TPOOOTIOITOTOBKH
MIPOCTHIX 0OBEKTOB

CaMOCTOSITENIBLHO CIIOCOOEH
OCYIIECTBUTH MOJHBIN UK
POOOIIOATOTOBKH
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Brnanets: HauanbHBIMU 3arpyaHseTcs B IIpoBoaut u3Mepenus, He CaMOCTOATENBHO TOTOBUT Crioco0eH K MpoBeACHHIO
HaBBIKaMH pabOTHI CO MOPSI/IKE BKIIOUEHUS | CITOCOOEH NU3MEHSTh puoop K 3aITyCKy, MIOJTHOTO ITMKJIa paboT Ha
CHEINAIN3UPOBAHHBIM U BBIKJIIOUEHUS napameTpsl mpuoopa. KOHTPOJIUPYET U U3MEHSAET CIEIUATN3UPOBAHHOM HAyYHOM
HAY4YHBIM 00OPYAOBaHHEM | MpUOOpPa, CHATHH napameTpsl mpuoopa B Xxoae | 000pyaoBaHUM MTPU
MMOKa3aHUH’ JKCIIEPUMEHTA. MIPOBEJCHUH DKCIIEPUMEHTOB
M3MEpEHUN HEBBICOKOH CI0XKHOCTH

Kon u ¢popmysimpoBka KkoMneTeHMu

IK-3 Bnanennem cuctemoid hyHIaMEHTATBHBIX XUMUUECKUX TIOHSITHH H METOIOJIOTHYECKIX ACTIEKTOB XHUMUH, (POPMaMU M METOIaMU HAYYHOTO ITO3HAHUS

IInannpyemsbie Kputepun oneHnBaHus pe3yibTaToOB 00y4eHUsI
VpoBens ocBoenus pe3yJbTaThl 00y4YeHUs!
(TIoxazaTenu JOCTHKEHHUS
KOMIIeTEeHIIM T 3a1aHHOTO yPOBHS HEYJIOBJICTBOPUTEITHLHO YIIOBIIETBOPHUTEIHHO XOpOIIO OTJIMYHO
OCBOCHHMS KOMIICTCHITHH )
3HaTh: OCHOBHBIE 3HaHUA HOCAT 3HaHue 0a30BbIX U B nenom chpopmupoBannsie | ChopmupoBanHoe U
I . HOHSTHS U 3aKOHBI XUMUH | (parMeHTapHBIN HOHSATHH U 3aKOHOB 3HaHMS O CUCTEME CHCTEMaTU3UPOBAaHHOE
CPBRI ITall XapakTep XMMHUYECKOH HayKH. (dyHIaMEHTaIbHBIX MIPEJICTaBICHUE O
(ypoBeHs) XMUMUYECKUX TOHSTHH, XUMHUYECKOH Hayke
coJiepKalliie HEKOTOpble
npoOebl.
YMeTh: NpUMEHSTh YacTUYHO OCBOEHHOE B nenom ycnemiso, Ho B nenowm ycnemnnoe, Ho CdhopmupoBanHoe
OCHOBHBIE 3aKOHBI yYMEHHE pelaTh HE CUCTEMHOE YMECHHE coJiepKalliie OT/AEIbHbIE YMEHHE pelaTh
Bropoii atan XUMUHU CTaHIAapTHBIC 3aJ]a4il HA | PellaTb CTaHAAPTHHIC npoOenbl yMEeHHe perarb CTaHJapTHBIC 3aJa4y Ha
(ypoBenb) HpUMEHEHHUE 3aJjauy Ha IPUMEHEHUE | CTaHJApTHbIE 3aJauy Ha IpUMEHEHHUE
(dhyHIaMeHTaTbHBIX (dyHIaMEHTaIbHBIX npuMeHeHue QpyHna- (dhyHIaMeHTaTbHBIX
XUMUAYECKHUX MMOHATUA U | XUMHYECKHX MOHITUN U | MEHTAJIbHBIX XUMHUYECKUX XUMUYECKUX MOHATHH U
3aKOHOB 3aKOHOB HOHSATHH U 3aKOHOB 3aKOHOB
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Tperuii sTan
(ypoBeHb)

Bnanerts: cucteMoi
(byHIaMEHTAIBHBIX
MMOHATHH XUMHUH.

®parmeHTapHOE
BIIAJICHUE CHCTEMOMN
(dhyHIaMeHTaTbHBIX
XUMHUYECKHUX MMOHATUH

B uenom ycnemrnoe, HO
HE CHCTEMHOE BJIaJICHHE
CHCTEMOM
(hyHIaMEHTAITLHBIX
XUMHYECKUX TTOHSTHHA

B uenom ycnemrnoe, HO
coJieprKaliiee OTACIIbHbIC
MPOOEITBI WK
COTIPOBOXKIAOIIEECS
OTAEIbHBIMHU OITHOKAMHU
BJIaJICHUE CUCTEMOU
dbyHIaMEHTATBHBIX
XUMUYECCKUX MOHATHH

YcneniHoe ¥ CUCTEMHOE
BJIAJICHUE CUCTEMOM
(hyHIaMEHTATLHBIX
XHUMUYCCKHUX IMOHATHHI
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Kon u ¢popmyimpoBKka KOMIeTEHINHA:

IIK-4 cmocoOHOCTRIO MMPUMCHATH OCHOBHBIC CCTCCTBCHHOHAYYHBIC 3aKOHBI TPU O6CY)K,[[€HI/II/I NOJIYYCHHBIX PC3YJIbTATOB

[nanupyembie Kpurepuu oneHuBaHus pe3yJbTaTOB 00y4eHUsI
pe3yabTaThbl 00yUeHust
YpoBens ocBoenust (mokazarenu
KOMICTEHIHIH AOCTIDKEHUA saiamHoro. | HEYAOBTETROPHIET YIOBIETBOPUTEIILHO XOpOILIO OTIIIHO
YPOBHSI OCBOCHUS HO
KOMITCTCHITHHN )
3HaTh: OCHOBHEIE HNmeet 3HaeT HEKOTOPHIC 3HanHue 0 ITonHBIC ¥ CUCTEMHBIC 3HAHMSI O
3aKOHBI XUMHUH U MIPEJICTABJICHUE 00 | TMOHSATHS U 3aKOHBI €CTECTBCHHOHAYYHBIX €CTECTBCHHOHAYYHBIX 3aKOHAaX U
CMEKHBIX HaYK OCHOBHBIX XVMUU B CMEKHBIX HAYK | 3aKOHAX U 3aKOHOMEPHOCTSIX Pa3BHTHS
[TepBsiii aTam (YypoBeHB) XUMHYECKUX 3aKOHOMEPHOCTSIX XUMHUYECKON HayKu
3aKOHaxX Pa3BUTHS XUMHUECKON
HAYKH B IIEJIOM IIOJTHBIE, HO
COJICPKaT HEKOTOPBIC
POOEIIBI.
YMeTh: IPUMEHSTh Yactuuno B nenowm ycrenso, HO B nenom ycrnentHoe, HO CdopmupoBaHHOE YyMEHHUE

BTtopoii aTam (ypoBeHb)

OCHOBHBIC
€CTECTBEHHOHAYYHbIC
3aKOHBI U
3aKOHOMEPHOCTH
pa3BUTUSI XUMUYECKON
HayKU [P aHaJIU3e
MOJTyYeHHBIX
pe3yabTaTOB

OCBOCHHOC YMCHUC
IIPUMCHSTH
CCTCCTBCHHOHAYYH
BIC 3aKOHBI

HE CHCTEMHOC YMEHUE
pelaTh THITHYHbIC
3a/1a4u, CBS3aHHBIC C
00paboTKOM U aHATN30M
TIOJTYYEeHHBIX
pe3yNIbTaTOB

COJICPIKAIINE OTACTbHBIC
po0esibl yMEHUE PeliaTh
TUTIMYHBIC 3a/1a4H,
CBSI3aHHBIC ¢ 00Pa0OTKON 1
aHAITM30M TIOTY4YCHHBIX
pe3yabTaTOB

pelaTh TUIUYHEIC 33]a4H,
CBSI3aHHBIE C TPUMEHEHUEM
€CTECTBCHHOHAYYHBIX 3aKOHOB U
3aKOHOMEPHOCTEN pa3BUTHSA
XUMHYECKOI HayKH TPU aHAJIN3e
MOJIYYCHHBIX PE3yIbTaTOB
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Tpetwii aTan (ypoBeHb)

BrnaneTts: 0CHOBHBIMH
METOJJaMH aHAJH3a U
0o0paboTku
MOJYYCHHBIX
pe3ysIbTaToB

®parmeHTapHOE
BJIaJICHUE
HaBBIKAMH aHAIIN3a
1 00paboTKH
pe3yiIbTaToOB

B nenom ycnensoe, Ho
HE CHCTEMHOE BIIaJICHUE
HaBBIKAMU aHAIN3a U

00pabOTKH pe3yabTaTOB

B nenom ycnensoe, Ho
coJiepKaIee OT/IeIbHbIC
MPOOEITBI WITH
COIIPOBOKAAIOIIEECS
OTJEIBHBIMH OIMMHUOKaMHU
BJIaJICHUE HaBBIKAMU
aHaM3a U 00paboTKH
pe3yabTaTOB

VYcnenHoe v CUCTEMHOE
BJIa/ICHHE HABBIKAMU
MPUMEHEHUSI OCHOBHBIX
€CTECTBCHHOHAYYHBIC 3aKOHBI U
3aKOHOMEPHOCTEN pa3BUTHSA
XUMUYECKON HAYKH MPU aHAIHU3E
MOJTyYEHHBIX PE3yIHTATOB

Koa u ¢popmympoBka KoMIeTeHIM A

IIK-7 rOTOBHOCTBIO MPEICTABIATH MOMyYESHHBIC B UCCIIEAOBAHUSIX PE3YIbTATHl B BHJIE OTYCTOB M HAYYHBIX MyOJIMKANUi (CTEHIOBBIX JOKIAI0B, pedepaToB
Y CTaTeH B IEPHOANICCKON HAYIHOH TICUaTH)

YpoBenb
O0CBOEHUS
KOMIIETeHIIM U

Inanupyembie pe3yJbTaThI
o0yueHust

(TokazaTenu TOCTHKEHHS 33JaHHOTO
YPOBHS OCBOCHHSI KOMITETCHITHH )

Kputepun oneHnBaHus pe3yibTaTOB 00y4eHUsI

HCYOBJICTBOPUTCIIEH
(o)

YIIOBIIETBOPHUTEIHHO

XOpo1Io

OTJIIMYHO

IlepBsiit 3Tan

3HaTh: OCHOBHBIE [IPABUJIA BEICHUS
Hay4YHOU AMCKYCCUHU

3aTpyaHsIeTcs B
BEJICHUH HAYYHOU
JTIUCKYCCHU

ITmoxo 3HaeT
MpaBuyia BEACHUS
JTUCKYCCUU

3HaeT OCHOBHEIE
MpaBwJIa BEICHUS
JTIUCKYCCHU

3HaeT OCHOBHEIC TPaBHJIa
BEJICHVSI HAYYHOU JUCKYCCUU

(ypoBeHb) 3HaTh: OCHOBHBIE TPeOOBaHUS K 3arpyaHseTcs B Odopmuser ¢ OdopmisieT ¢ 3HaeT OCHOBHBIE TPeOOBaHHSA K
CTEH/IOBBIM/yCTHBIM JOKJIA/IaM IIPU oopmeHNH CEepPbE3HBIMHU HE3HAYNTETbHBIMU CTEH/IOBBIM/YCTHBIM JIOKJIaJaM.
NpeACTABICHUH MOTYYEHHBIX pesynbsratoB HUP mo | ommbkamu omnOKaMu
pesyabratoB HUP MpaBUIaMm
YMeTh: BBICKA3bIBaTh CBOIO TOUKY 3aTpynHsaeTcs B HesicHo 1 HeUeTKko Henocrarouno YMeeT BBICKa3bIBaTh CBOIO TOUKY

Bropoii sTan
(ypoBeHb)

3pEHHS U YIaCTBOBATH B AHAJIOre
(CTYHEHT-CTyZIeHT, CTYACHT-
IpeTo1aBaTellb, CTYACHT-COTPYAHUK
nabopatopun).

BBICKA3bIBAHUH
CBOEU TOUKH 3peHUs

M3J1araet TOUKy
3pCHHSI.

apryMEHTUPYET TOUKY
3pEHHUS.

3pEHUA U yY4aCTBOBAThH B JUAJIOTE
CO CIEIUATUCTAMH PA3TUIHOTO
YpOBHS
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YMeTb: BBIICHATH I1aBHbIC 3aTpyaHseTcs B Heuetko onpenensier | He moxer Brigensier rnaBHbIe pe3yiabTaThl
pe3yabTaThl IPU MOATOTOBKE K oTpeaeNeHIH pe3yIbTaThl paHKHUpOBaTh MIpH MTOATOTOBKE K
CTCHJIOBBIM/YCTHBIM JTOKJIaTIaM. TJIaBHBIX HCCIIEOBAHUS pe3yabTaThl IO CTCHJIOBBIM/YCTHBIM JTOKJIaJIaM
pe3yabTaTOB CTEIEHU BaXXHOCTU
WCCIIETOBAHUSA
BraneTs: HaBbIKaMU y4acTus B 3arpyaHseTcs B [Tyraercs B WHuorna ommbaercs B | BiameeT HaBbIKaMu y4acTus B
T . MHOTOCTOPOHHEW Hay4HOU Oecene, WCTIOJTb30BaHUH WCTIONIb30BaHHUH WCTIOJTb30BaHUH Hay4HO Oecesie, CBOOOIHO
peTHI oTall WCTIOJIB3YsI B YCTHOM peun TEPMHUHOJIOTUU TEPMHUHOB TEPMHHOB HCTIONB3YET CHeU(PUIECKYIO

(ypoBeHB)
CIEIU(PUICCKYIO0 XUMUIECKYIO

TEPMHUHOJIOT IO

XUMUYCCKYIO TCPMUHOJIOTUIO

KputepusiMu olieHHBaHUS SBIISIOTCS OAJUTBI, KOTOPBIE BHICTABISIOTCS MPETIOIaBaTeIeM 33 BUIBI ICATEILHOCTH (OLIECHOYHBIC CPEJICTBA) 10 UTOTAM M3Y4YCHUS
MOJYJICH AMCIUIUIMHEI, TEPSUNCIICHHBIX B PEUTHHT-IUIAHE AWCIUIUIMHEI, JUTSl dK3aMEHA: TEKYIIMHA KOHTPOJb — MakCcUMyM 40 0ayuioB; pyOEKHBIH KOHTPOJb —
MakcumyM 30 6aIoB, TOOMIPUTETLHBIC OaTEl — MakcuMyM 10.

[Ixans! OIICHUBAHUS IS 9K3aMEHa:

oT 45 10 59 GaIoB — «yIOBIETBOPUTEIBHOY;
ot 60 10 79 GaIIOB — «XOPOILIOY;

ot 80 6a/I0B — «OTIIUYIHOY.
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4.2 TunoBble KOHTPOJbHBIC 3aJaHUS WM UHBIC MaTCpPHAJIbI, Heo0XoAMMBbIe JIJISl OLEHKH 3HaHI/ll71,

YMCHHﬁ, HABBIKOB U ONIbITA A€ATECJIbHOCTH, XaPAKTCPU3YIOIIUX ITAIlbI (l)Ole/IpOBaHI/Iﬂ

KOMIIeTeHIIN# B Mpolecce 0CBOEHHUsI 00pa30BaTebHOM NporpaMMel. MeToan4yeckne MaTepuaisbl,

onpeaec/asaOIue npoueaypbl OCHUBAHUSA 3HaHI/ll71, YMeHHﬁ, HaABBbIKOB U ONIbITA JCATCJIBbHOCTH,

XapaKTepHU3YIOIINX 3Tanbl (JOPMUPOBAHUSA KOMIIeTeH M

Ortarnsl Pe3ysbTaThl 00ydeHHs Komnerennus OneHouHble
OCBOCHHUS cpeacTBa
3HaHuA TEOPETHUECKUX OCHOB OIIK-1 Crioco6HOCTEIO AynutopHas paboTa,

0a30BBIX XUMHUYECKUX

BOCIIpUHUMATDL, pa3BUBATh U

TeCT,
KOJIJIOKBUYM,

JUCTIATLITIH WCTIOJIb30BATh TEOPETUICCKAE OCHOBBI
KOHTpOJIbHAs paboTa
TPaJAWUIIMOHHBIX U HOBBIX Pa3JeNoB XUMUN
MIPH PEIICHUH MPO(ECCUOHATBHBIX 3a/1a4
CTaHIAPTHBIX METOJIOB OIIK-2 BnagennemM HaBBIKaMU AynutopHas paboTa,
HoJIyaeHuMs, XUMHYECKOTO DKCIIEPUMEHTA, KOJIJIOKBMYM
WJeHTHHUKAIIH _ M| CHHTETHYECKUMH 1 aHAIIUTHYECKUMHU
WCCIICIOBAHUS  CBOKCTB

BEIIECTB M MAaTEpHAJIOB,
npaBu1  00pabOTKH |
oopmiieHUsT pe3ynbTaToOB
pabotsl, HOpM Th

MCETOJaMU IMOJIYYCHUA U UCCIICIOBAHUA
XUMHUYCCKHX BCHICCTB U peaKL{I/Iﬁ

OCHOBHbBIX HCTOYHUKOB
Hay4YHOU MH(pOpMauu

OIIK-5 CrtocoOHOCTBIO K TTOUCKY,
00paboTKe, aHATTN3y HAY4IHOU

AynutopHas paboTa,
TECT,

10 XUMUH uHpopMauK 1 GOPMYITUPOBKE HA UX KOJTOKBUYM,
OCHOBE BBIBOJIOB U IIPEAJIOKEHUI KOHTpOJIbHas
pabota
OoCcHOBHBIX xapakTepuctuk | OIIK-6 BramenneM HopMaMu TEXHUKA AynutopHas paboTa,
M CBOHCTB KOMIIOHEHTOB | O€30MAaCHOCTH M YMEHHEM PEann30BaTh KOJUIOKBHYM
XUMUAYECKUX MPOU3BOJCTB; | UX B JIA0OPATOPHBIX U TEXHOJIOTHYECKHX
THUIIOB u CTEINEHH | YCIIOBHUSX
BO3JIEMCTBUA XMMHYECKUX
NpEANPUATAN Ha
OKPY’KaIoILyI0 cpeny;
paBUII paboThI Ha
000pYZOBaHUH M TEXHUKH
0e30macHOCTH
000pyAOBaHHSA u | I1IK- 2 Bragenuem HaBbIKaMu AynutopHas paborta
porpaMm HCIIOJIb30BaHUSI COBPEMEHHOM KOJIJIOKBMYM
MpeIHa3HaYEeHHBIX JUISL | anmapaTtypsl IPpH MIPOBEIECHUN HAYIHBIX
NpOBEJIEHU CHHTE3a M | UCCIIeAOBaHUMN
UCCIIEIOBAHNE Pa3IUYHBIX
(U3UKO-XMMUYECKUX
CBOMCTB BELIECTB
ocHOBHBIX moHAtud U | [IK- 3 Bnagenuem cuctemoit AynuropHas padora,
3aKOHOB XUMHUHU ($yHIaMEHTaIbHBIX XUMHUYECKHUX MOHATHH | TCCT,
KOJUIOKBUYM,

1 METOJOJOIrH4YCCKUX aCIICKTOB XUMUH,
(bOpMaMI/I 1 METOJaMU1 HAYyYHOT'O
IIO3HAHUA

KOHTpOJIbHAs paboTa

OCHOBHBIX 3aKOHOB XHMHHU

[TK- 4 ciocoOHOCTHIO TIPUMEHSTD

AynutopHas paboTa,

?JIOJMKHBI COOTBETCTBOBAThH KAPTaM KOMIIETEHIIUH.
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" CMCIKHBIX HAYK

OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI
pu 00CYKIEHUH TTOTy4YEeHHBIX
pPe3yabTaTOB

TECT,
KOJUIOKBUYM,
KOHTpOJIbHAs paboTta

1. OCHOBHBIX TIPABHII
BEJICHUSI HAYYHOU
JUCKYCCHU
2. OCHOBHBIX TpeOOBaHMIi

K CTCHIOBBIM/YCTHBIM
IOKIagaM npu
MIpeICTaBICHUN

MONTyYEHHBIX  Pe3yJIbTaToOB
HUP

I1K-7
MIOJTy4YEHHBIE B HCCIIETOBAaHMIX

TOTOBHOCTBIO IIPEACTABIATH

pe3yabTaThl B BUJE OTYETOB U HAYUHBIX
MyOIMKaIui (CTeHIOBBIX TOKIIAJIOB,
pedeparoB u cTaTeil B IepuOANIECKOM
HaYYHOU NeyaTH )

AynutopHas paboTa,
Konnoksuywm,
[enoBas urpa

YMeHus

1. BBIIIOJIHATH OIIK-1 CriocoGHOCTBIO AynutopHas paboTa,
CTaHJIApTHBIC JIEVCTBUS | BOCIPUHUMATH, Pa3BUBATh U TeCT,
(kmaccuuxanms HCIIOJIB30BaTh TEOPETHIECKHE OCHOBBI KOJUIOKBHYM,
BCHICCTB, COCTABJIICHUC | TpaaWIIMOHHBIX U HOBBIX Pa3leiIOB XUMUU KOHTpONEHAs paboTa
CXCM IIPOLECCOB, | mpu perieHHH NPOPECCHOHANBHBIX 3a/1a4
CHCTEMAaTU3alusl
JaHHBIX ©U T.OI.) C
y4eTOM OCHOBHBIX
MOHATHA ®W  O0mHUX
3aKOHOMEPHOCTEH,
bopMyIUpyeMbIX B
paMKax 0a30BbIX
XAMHUYECKUX
JUACIUIUINH;
2. pemarb  THUIIOBBIE
y4eOHbIC 3aJadu 110
OCHOBHBIM  (0a30BbIM)
XAMHUYECKUM
JHACHUATUIMHAM
MIPOBOAUTH ITPOCTHIE OIIK-2 BnagenuemM HaBbIKaMU
XUMHUYECKHUE ONBITHI 10 XUMHUYECKOTO IKCTIEPUMEHTA, AynuropHnas pabora
npeiaraéMbIM METOAUKAM | CHUHTETHYECKMMHU U aHAJIUTUYECKUMU
METOAAMU TOJTyYEHHS U UCCIICAOBAHUS
XMMUYECKUX BEIIECTB U PEAKIUM
MOJIb30BATHCSA OIIK-5 CriocoOHOCTBIO K IOUCKY, | AyauTopHas padoTa,
II€YaTHBIMU U | 00paboTKe, aHAIN3y HAYYHOI TCCT,
JJIEKTPOHHBIMHU uHpopmanuu U GopMyIUPOBKE HA UX KOJUIOKBHYM,
HCTOYHHUKAMH OCHOBE BBIBOJIOB U MPEJIOKEHUMN KOHTpoIIbHAs paboTa

WH(pOpMaIUU M0 XUMHUH

HCIIOJIb30BATh
TEXHUYECKUE CPEICTBA
U3MEpEHNS OCHOBHBIX
apaMeTpoB
TEXHOJIOIMYECKOT0
nporecca

OIIK-6 Bnanenuem HOpMaMHu TEXHUKHU
0€30I1aCHOCTH U YMEHHEM pealn30BaTh
UX B JJaOOPaTOPHBIX U TEXHOJIOTHYECKUX
YCIIOBUAX

AynutopHas paborta

MIPOBOANUTH IKCTIEPUMEHT
HAa HAYYHOM

[1K- 2 Bnamenunem HaBLIKAMH
WCTIOJIb30BaHMUS COBPEMEHHOM

AynutopHas pabora
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000pyIOBaHUH, IPOBOIUTD
00paboTKy pe3yNIbTaToOB U
U3MEpEHNH C
WCTIOJIh30BaHUEM
CTIEIMATN3NPOBAHHBIX
KOMITBIOTEPHBIX MPOTPamMM

anmnapaTypsl IpU NPOBEACHUN HAYYHBIX
HCCIeN0BaHNHI

MIPUMEHSTh ocHoBuble | [IK-3 Bmamgenuem cucteMoit AynutopHas paboTa,
3aKOHBI XMMHHN ($yHIaMEHTaIbHBIX XUMHUYECKHUX MOHATUH | TCCT,
U METOI0JOIMYECKHX aCIIeKTOB XUMHUH, KOJLTOKBHYM,
KOHTpOJIbHAS paboTa
(hopMaMu 1 METOJITAMU HAYIHOTO
MO3HAHUSA
YMeThb npumeHATh | [1K-4 ciocoOHOCTRIO IPUMEHSTD AynutopHas paboTa,
OCHOBHBIC OCHOBHBIE €CTECTBEHHOHAYYHbIC 3aKOHbl | KOJUIOKBHYM
CCTCCTBCHHOHAYHHBIC py 00CYKIIEHUH MOTyICHHBIX
3aKOHBI u
pPe3yabTATOB
3aKOHOMEPHOCTH
pa3BUTHSL XUMUYECKOU
HayKd  TpH aHajause
MIOJIYYEHHBIX PE3YyJIbTaTOB
Hmeth HaBBIKH 1. TIK-7 roTOBHOCTBIO IIPEACTABIATH AynutopHas paboTa,

BBICKA3bIBaTh CBOIO TOUKY
3pEHUS M y4acTBOBATH B
nuasnore (CTyAeHT-CTYICHT,
CTYJCHT-TIPETIOIaBaTeIb,
CTYJCHT-COTPYTHUK
nmabopaTopun)

2.  BBIICIATH  TJIaBHBIC
pe3yabTaThl npu
ITOATOTOBKE K
CTCHJIOBBIM/YCTHBIM
JIOKJIaiaM

MOJTyYEHHBIE B UCCIICTOBAHMSIX
pe3yJbTaThl B BHJIE OTYETOB M HAYYIHBIX
MyOJIMKaIMi (CTEHIOBBIX JOKIIAJIOB,
pedepaToB u cTaTel B EPHOAUICCKOM
Hay9IHOH TIEYaTH )

KOJIJIOKBUYM,
ACJIOBas Urpa

Bnane-
HUS
(HaBBIKY /
OITBIT
JeSITeIIbH
OCTH)

HaBblkaMu  paboTel ¢ | OIIK-1 CnocoOGHOCTBIO0 BOCTIPUHUMATS, AynuropHas pabora,
y4eOHOW JIUTepaTypoll | pa3BUBATH M HCIIOIb30BAThH TECT,
o OCHOBHBIM | TeOpeTHYECKHE OCHOBBI TPAUIMOHHBIX 1 | KOIOKBHYM,
XUMHAYCCKUM HOBBIX Pa3[1€JI0B XMMUH MPU PEIIEHUU KOHTpOJIbHAs paboTa
JAUCHUTITTNHAM mpo(heCCHOHAIBHBIX 3a1au
0a30BBEIMU HaBbikamu | OIIK-2 BramenneM HaBBIKaMH AynutopHas padora
NPOBCACHUS XUMHUYCCKOTO | XPMUYECKOT'0 SKCIIEPUMEHTA,
SKCIICPUMEHTA | cHHTETHYECKMMH U aHATTUTUIECKUMH
O(opmIICHI T | Metomamu MOJTYYEHUs U UCCIeI0BaHUS
pe3yIbTaTOB .
XMMUYECKUX BEIIECTB U PEAKIUHA
HaBplkamMu noucka u | OIIK-5 CriocoOHOCTRIO K ITOUCKY, AynuropHas pabora,
MEePBUYHON  00pabOTKH | 06paboTKe, aHATH3Yy HAyIHON JOKJIa/IbI
HAay4YHOM M  HAYYHO- | uHpopManuu u GOpMYIUPOBKE HA UX
TEXHUYECKON OCHOBE BBIBOJIOB U MPEJJI0KEHUI
nH(pOopMaUn
HaBBIKaMHU paboThI Ha OIIK-6 Bnanenmnem HOpMaMHu TEXHUKHU AynuropHaspaboTa
XUMHUYECKOM 0€30MacHOCTH U YMEHHEM pPean30BaTh
00opyIOBaHNH, UX B JJa0OPaTOPHBIX U TEXHOJIOTHYECKUX

NpUHIMIIAME pacdyéra
TEXHOJIOTMUECKUX

YCJIOBHSIX
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pEXUMOB

l.ocHOBaMu
POOOTIOITOTOBKY JIJIS
MIPOBEJICHUS PA3TUIHBIX
(DU3UKO-XUMHUYIECKUX

[IK- 2 BnagenueM HaBBIKAMHU
WCTIOJIb30BaHMS COBPEMEHHOM
armapaTypsl IPH IPOBEIACHIN HAYIHBIX
HUCCIIEI0BaHUN

AynutopHas pabora

aH aJH30B;
2. Ha4aJbHBIMH HaBbIKAMHU
paboTsl co
CHEINAIN3UPOBAHHBIM
Hay4YHBIM 00OPYIOBaHHEM ;

CUCTEMOI [IK-3 Bnagenuem cuctemoit AynutopHas pabora,
TECT,
KOJUIOKBUYM,

KOHTpOJIBbHAs paboTta

(hyHIaMEeHTaITbHBIX (hyHIaMEHTATFHBIX XUMHUYECKHUX TTOHATHHA

MMOHATHUH XUMHUH 1 METOJOJOIrH4YCCKUX aCIICKTOB XUMUH,

(bOpMaMI/I 1 METOJaMU1 HAYy4YHOT O

MO3HAHMS
OCHOBHBIMM  MeTonaMu | I1K- 4 criocoGHOCTBIO MPUMEHSTH AynuropHas pabota
aHanmu3a M 0OpabOTKH | ocHOBHBIE ECTECTBEHHOHAYUHBIE 3AKOHbI
HOJTyICHHBIX PE3YIBTATOB | oy oGeyskaeHIN HOTydeHHbIX
PE3yJIbTaToB
AynuropHas pabota
HaBBIKAMH YYaCTHs B TIK-7 rOTOBHOCTHIO NPECTABNATH K()ny[J]OI(]fI/IYM,p ’
MHOTOCTOpPOHHEH Hayynoii | TO/TYICHHBIC B HCCICNOBAHUAX JIeNIOBas MIpa,
6ecerie, UCTONb3ys B pe3yIbTaThl B BUJIE OTYETOB U HAYYHBIX JOKIAIBI

YCTHOM pedn nyOMKaIui (CTCHIOBBIX TOKJIAI0B,

CHENUDHIECKYIO pedeparoB u cTaTeil B IEpUOANIECKOM
XAMHUHCCKYIO Hay4HOIi eyarH)
TEPMMHOJIOTHIO

4.3. PedTHHI-TIIaH TUCHHUILIHHLI
PelTHHIr—I1aH IUCIUIUIMHBI IPEACTABIICH B MPUIOKECHUH 2.

IlepeyeHb 3K3aMEHANIMOHHBIX BOMPOCOB K IK3aMeHY 10 XHMHHM HEMETAJLJIOB JJIsl CTyAeHTOB 1 Kypca
(1 cemecTp)

XUMUYECKHE CBOWCTBA KOHKPETHOTO ODIIEMEHTA WIIM TPYIIBI 3JIEMEHTa NpeiaraeTcs oO0CYXIaTh IO
eMHOMY IUTaHy.

1.I[TonoxeHne B TMEPHOAUYECKON CHCTEME, PACHPOCTPAHEHHOCTh M (QOPMBI HAXOXKJICHHS B MPUPOJIC.
Criennyka 3JIeMeHTa U €r0 COSAMHCHUH.

2.0nekTpoHHas ~ O0OJIOYKa  aroMma,  IOTCHITHAIIBI
3IEKTPOOTPHUILIATENHHOCTD, XapaKTePHbIE CTENICHH OKUCIICHUSI.
3. Tlpocthie BemiecTBa: (OPMBI CYIIESCTBOBaHUS W (DU3MUECKHE CBOMCTBA, XapaKTep M JHEPTUS CBS3H,
(ha3oBEIC MPEBpAICHUS, PEAKIIMOHHAS CITIOCOOHOCTD.

4. BgzaliMomeWcTBHE C DIIEMEHTAMH, PACCMOTPCHHBIMH paHee: YCIOBUS TMPOTCKAHUS PEaKIui, WX
TEPMOJMHAMHYECKUE M KUHETHYECKHE XapaKTepUCTHKU. [IpoaykTel. DIEKTPOHHOE CTPOCHUE U
MPOCTPAHCTBCHHAS CTPYKTypa IOMYyYaeMbIX COEIWHEHUN, HMX KHUCIOTHO-OCHOBHBIE U OKHUCIUTEIBHO-
BOCCTaHOBUTEIBHBIE CBOMCTBA, PEAKIIMOHHAS CIIOCOOHOCTb.

5. B3aumoneiicTBHE MPOCTHIX BEIIECTB M COCIMHEHUN C BOJOW M MX COCTOSIHHE B BOJIHBIX pPacTBOpaXx.
XapakTepHbIe KUCIOTHO-OCHOBHBIE U OKUCIUTEIIbHO-BOCCTAHOBUTEIILHBIC MPEBPAIICHHS B PACTBOPAX.

6. KomruiekcHbIe coeTMHEHMS.

WOHM3AIlUM,  CPOJACTBO K  DJIEKTPOHY,

1. Bogopon B mpupone. M3oromnsl Bogopona. BaneHTHbIE BO3MOXHOCTH aTOMa M XapaKTEPHBIE CTEMCHU
okucneHusi. Monekyna H,. Ilomydenune Bomopona. dusmueckue M XUMHUYECKHUE CBOMCTBA MPOCTOTO
BemecTa. PacTBopeHme Bomopoia B MeTaniaX. ATOMapHBIA BOAOPOI, €ro IMOJYyYCHHE W PeaKIHOHHAs
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croco6HOCT. KoBaneHTHBIe coenuHenuss Bofopoma. Momst H m H', mx B3amMojelcTBHe C BOJIOM.
BomopoaHas cBsA3b, MPUIHHBI €€ 00pa30BaHuUs, CIIOCOO OMUCAHUS.

2. Tonoxenune B mepuomgudeckoit cucreme. Kucmopon B mpupomae. M3otonsl kucnopona. BaneHTHbie
BO3MOXXHOCTH aTOMa M XapaKTEpHBIE CTereHu okucieHus. Monekyna O,. [lapamaraeTtusm kuciaopoja.
[lonmyuenue kucnopoma. Du3nMUeckne ¥ XUMHUYECKHE CBOWCTBA MPOCTOTO BEIIECTBA. AJUIOTPOIHS
KHcopoJia, 030H. O30H B aTMocdepe.

3. B3aumogeiicTBue kuciopoja ¢ BoJopoaoM. MeXaHu3M peakiuu BoJopojaa ¢ kucioponoMm. CoearnHeHUs
KHCIIOpOJa C BOJOPOAOM, THAPOKCHI, BOJA, MEPOKCHI Boaopoda. Tepmmueckoe M (OTOXHUMHUYECKOE
pasnmokenne Boapl. [lomydeHwme W cBoicTBa Tepokcwma Bomopoma. H202 kak OKHCIMTENs M Kak
BOCCTaHOBUTEIb. [[puMeHEeHNE TIEPOKCH/Ia BOIOPO/A.

4. CocrostHAS KHCIIOpoJa B ero coenuHeHUsX. Okcuabpl U ux kinaccupukanus. [lepokcunbl u nepokcuaHas
rpymmmposka. Houst 07, 0,7, 0., O5.. CyHepoKCH/IbI, 030HHIBI, HX B3aAHMOJCHCTBHE C BOLOM.

5. O01mas XxapakTepUCTUKa MOTPYIITEI TaloreHoB. CTpOeHHE 3JICKTPOHHBIX 000JI0YEK aTOMOB, TOTCHIIUAIBI
WOHU3AIINHU, CPOJICTBO K JIEKTPOHY, ANMEKTPOOTPULIATEIILHOCTA aTOMOB M XapaKTePHBIC CTETICHH OKUCIICHUS.
IIpocTeie BelecTBa, XapaKTepUCTUKH MoJjIeKy1 Hal,.

6. CoenuHEHHS C BOAOPOAOM. DHEPreTHUECKHEe XapaKTePUCTUKH, XapaKTep CBSA3H M AIIEKTPOHHOE CTPOCHHE
monekyn HHal. Meronpl momyueHuss u (u3nueckwe CBOWCTBA TaJIOTEHOBOJOPONOB. KucnoTHele u
OKHUCIIUTENbHO-BOCCTAHOBUTENFHBIE CBOMCTBA, PEAKIIMOHHAs CIOCOOHOCTh. | 'ajoreHHgHBIE WOHBI M HX
COCTOSTHHI€ B BOJHBIX pacTBOpax. [ aJoreHuIbl METaIOB.

7. Okcumpl U OKCOKHCIOTHI. O0Iasi XapakTepUCTUKa OKCHJIIOB: CTPOCHHE MOJICKYJ, XapakTep U JHEPTHUs
cBs3u. TepMoIUHAMHYECKUE XapaKTePUCTUKKU oOpa3oBaHus. [loydeHne 1 XUMUYECKHE CBOWCTBA OKCUJIOB.
YceroitunBocTh OKCHAOB. OCOOCHHOCTH COCMMHEHWN (Topa M Homa ¢ KHUCIOpoaoM. Peakium OKCcHIOB ¢
BOJIOH. OKCOKHUCIIOTHl TaJOT€HOB: CTPOSHUE MOJICKYJ, XWMHUYECKHE CBOWCTBA, METOJBI TOMYUYCHHUS.
TepMmonrHaMUYeCKass HEYCTOMYMBOCTH OOJBIIMHCTBA OKCOKHUCIOT. OCOOCHHOCTH XJIOPHOW W HOJaHOU
KHCIIOT.

8. CoenuHeHusl TajJoreHoB Apyr c apyroM. HMHTtepramoreHunbl. PopMbl CYIIECTBOBAHHS W CTPOCHHE
MOJIeKYJI. TpeXIeHTPOBEIC IEKTPOHHO-H30BITOYHBIC CBA3M B MOJICKYJIaX MHTEPraJOreHUIOB. X UMUYCCKUC
CBOWCTBA U METOBI IOTY4YCHUS. B3anMoaelicTBre ¢ BOAOH.

9. OKHUCINTENbHO-BOCCTAHOBUTENbHBIE PEAaKIWN TaJlOTEHOB M WX COEAWHEHWI B BOIHBIX PacTBOpax.
B3aumopeiicTBre TPOCTHIX BEHISCTB C BOMOH, KHCIBIMH M IICIOYHBIMH pacTBOpaMu. OKHUCIUTEILHO-
BOCCTaHOBUTEILHBIC CBOMCTBA COCTUHCHHIA.

10. OOmas xapakTepuCTHKa MOATPYIIE XaJIbKoreHOB. CTpOEHHE DJICKTPOHHBIX 000J0YEK aTOMOB,
MOTEHIIHAIBl MOHU3AIlUN, CPOJCTBO K OJIEKTPOHY. BaneHTHbIE BO3MOXXHOCTH aTOMOB M XapaKTepHBIS
cTenieHn okuciieHus. [IpocThie BelecTBa, IEMOYeYHbIe CTPYKTYPBI, XapaKTePUCTUKH MOJICKYIT X,.

11. CoenuHeHuss ¢ BOJOPOIAOM. DHEPTEeTHUECCKUEC XapPaKTCPUCTHKH, XapaKTep CBSA3H W CTPOCHHUE MOJICKYJI
H,X. Cynbdanbl. MeToipl MONyYeHHS M OCHOBHBIC XHMHYECKHE CBOMCTBAa XajabKOT€HOBOIOPOIOB.
XanpbKOTeHUTHBIC NOHBI ¥ UX COCTOSHUE B BOJHBIX PacTBOpax. XadbKOTEHUIBI METAJLIOB.

12. Okcugpl ¥ OKCOKMCIOTHL OOIas XapakTepUCTUKAa OKCHUJOB: CTPOCHHUE MOJICKYJ, XapaKTep CBS3H,
sHepretuka. Ilomyduenme um xumudeckme cBoiicTBa okcmmoB X0, m XOs;. Kucnorer HyXO; m H,XOy:
CTPOCHHE MOJICKYJI, XUMHUUECKHE CBOWCTBA, METOJBI NoaydeHus. OCOOCHHOCTH CEJICHOBOW M TEJLTypOBOH
KucIoT. OKCOKHCIOTHI CEephbl: MPUYMHBI UX MHOT000pasusi, KIacCU(PUKAIUSA, CTPOCHHE W XUMUYCCKHC
CBOJCTBA.

13. Tamorenuapl. POpMBI CYIIECTBOBAaHHUS W CTPOEHHE MOJIEKYJI. MeTONIbl TOMy4YeHHS U XUMHYECKHe
CBOMCTBa. YHUKaJIbHAs HHEPTHOCTH SF¢. B3auMOeHCTBUE TalOTeHUIOB ¢ BOJOM. OKCOTranoreHUabl.

14. OKHCTUTENTHFHO-BOCCTAHOBUTENBHBIE PEAKIIMN XabKOT€HOB W WX COEIWHEHHWH B BOAHBIX PAaCTBOpAX.
B3aumopeiicTBre MPOCTBHIX BEHIECTB C BOMOHM, KHCIBIMH M IIEJOYHBIMH pacTBOpaMu. OKHCIUTEIHbHO-
BOCCTaHOBUTEILHBIC CBOMCTBA COCTUHCHHIA.

15. OOmras xapakTepucTHKa MOATPYyNIbl a3ota. CTpOSHHUE AIEKTPOHHBIX 000JI0YEK ATOMOB, MOTCHIIUAJIBI
MOHU3AIINH, CPOJICTBO K AIIEKTpoHy. IIpocTeie BemecTBa, amtoTponus. OcobeHHocTH azora. OCOOCHHOCTH
dhocdopa. MeTop! OTyUYCHHS, CBOWCTBA.

16. CoenuHeHHsT ¢ BOJOPOJIOM. XapaKTep CBsI3U, SHEPTEeTHUECKUE XapPAKTCPUCTHKU U CTPOCHHE MOJICKYI
XH;. Conu ammonus u Gpochonust. AMMuakaTbl. AMUAbI, UMb, HUTpUabl. Dochunsl. Coenunenust X,Hy,
WX CTPOEHHE U CBOWMCTBA. | MApOKCHIaMUH. A30THCTOBOIOPOIHAS KUCIOTA U a3UIbI.

17. Obmmas xapakTepucTuka, hopMbI U CTPOCHUE MOJIeKyI. ["amoreHuab! a3ora.

18. OkcHIbl 1 OKCOKUCIOTHI a30Ta. O0Mmas XxapakTeprucTHKa OKCUI0B, DOPMBI CYIIECTBOBAHHS, CTPOCHUE U
SHEpreTHKa MOJIEKYyJl. MeToApl TMONydeHHs OKCHIOB a30Ta. OKCOKMCIOTHI a30Ta — a30THOBAaTHUCTad,
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a30THCTasi W a30THAs KHCJOTHL, WX CTPOCHHE, CBOIMCTBA M METOABI IMONyYeHHs,, HUTPUTHI W HUTPATHI.
TepMmuyeckoe pasiiokeHue HUTPaToB. BoccTaHOBIEHNE HUTPATHOTO MOHA B PAa3IMYHBIX Cpeaax.

19. Oxcunpl pocdopa u apyrux snemenToB rpynnbl: X406 1 X400, UX MOyYEHUS, CTPOSHUE B CBOMCTBA.
Ocobennoctu B3anmonericteus P,Og u P40y ¢ Bomoit. Oxcokucnotsl Gochopa u ero anamoro. CTpoeHue u
cBoiicTBa KucioT docdopa.

20. Tpu- u meHTaranoreHuabl Gochopa U €ro aHajioroB. MeToAbl MONyYSHHS W XUMHUYECKUE CBOMCTBA.
B3aumMopeiicTBue TanoreHuaoB ¢ okcuaaMu. OKCOraloreHu/ bl

21. Cynsbuasl. DopMsl 1 cTpoeHHE MOJIeKyII. [loaydeHns n XuMu4eckue cBoiicTBa. THOKUCIOTHL.

22. OOmas xapakTEpHUCTUKA DIIEMEHTOB IOATPYNIBI MBIIbIka CKIOHHOCTH D3JEMEHTOB ITOATPYIIITHI
MBIIIBAKA K O0pa30BaHUI0 XUMHUYECKOH CBSI3U ¢ cepoil [IpupomHbie COEOMHEHHS, CIIOCOOBI MOTYYCHHUS.
®dusnveckre U XUMUYECKHE CBOWCTBA MBIIIbSIKA, CYPhbMbl M BHCMYyTa BaJlCHTHBIC COCTOSHHS MBIIIbSKa
CYpPBMBI, BUCMYTA.

23. Baxuneiimme coenunenus Meimbsika (I11) u (V), uX OKCHABI, MBIIBSKOBAsE U MBILIIbIKOBACTAS KUCIOTHL,
apcenara u apceHUTHl. Cynb¢uasl u trHoconmu Mbimbika (III) u (V). [Ipossnenne amQpoTepHBIX CBOWCTB
COETMHEHMSIMH MBIIIbsika CpaBHEHHE OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX U KHUCIOTHO-OCHOBHBIX CBOWCTB
coenuHEeHUH MBITbsIka (V) u (111).

24. Coenunenust cypeMbl okcuanl (V) u (III), cyppMsiHas u CypbMSHUCTas KHUCIOTBHL. AHTHMOHATBI U
aHTUMOHUTHI. COMOCTaBICHNE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX M KHCIOTHO-OCHOBHBIX CBOICTB CYypHMBI
(V) u (11D).

25. Coenunenust Bucmyta (III) — okena u ruapoxcun, okcoconu, cynbpun. Coeaunenus sucmyta (V) —
BHUCMYTATBI, UX MOJyYSHUE U CBOMCTBA CHIIBHEUIIINX OKUCITUTEICH.

26. O0mas xapakTepucTuka Tpynnsl yriaepoaa. OCoOOEHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI0YEK aTOMOB,
MOTCHITUAIBI MOHU3aIllUU, CPOJCTBO K AiekTpoHy. [IpocTeie BemiecTBa, ammoTporus. Ajmas, rpadur,
kapOuHsl, pymiepensl. CoenuHenus rpadura.

27. Metan u yrieBogopoabl. Kapoumasr metaminoB. Cepoyrieposa u IpyTrue COSIUHEHHS C CEPOit.

28. Oxcuapl yriaepojaa, SHePreTHKa, CTPOSHNE MOJIEKYH B cBoMcTBa. OKCOKUCIOTH yriiepoaa. KapOoHaTsl.
TanoreHuab! U OKCOrajaoreHUAbl yIiaepoaa.

29. CoenuHeHUS ¢ a30TOM: IMaH, AWIMAH, CHUHWIbHas KucioTa. l[naHOBas W W30LMAaHOBAsl KHUCIOTHIL
TuronuaHoBast KUCIOTA.

30. CoeavHEHUS 3IEMEHTOB TOATPYMIIEI KPEMHHS C BOJOPOAOM. XapaKTep CBS3U, SHEPIeTUKA U CTPOCHUE
Monekyn XHy. Meroasl momydyenus u xumudeckue cBoicTBa. Cumunuabl. Kpemuuiiopranuueckue
COCJTMHEHMS.

31. Okcuapl W THApOKcompou3BoaHbie. OOmas xapakrtepuctuka okcumoB XO u XO,. Ksapi u ero
Monupukanuu. Mzmenenue croiicts okcunoB XO u XO, B psay Si - Pb.

32. KpeMHHeBbIe KHCIOTHI U CUITUKAThL. OKCO- ¥ THAPOKCOMOHBI aHAJIOTOB KPEMHHUSI.

33. Tanorenuasl. OOmas xapakTepucThka, (GopMa W CTpOCHHE MOJEKyN. JlM- M TeTparaloreHuibl, HX
YCTOMYUBOCTH, METO/IBI MOTYUYCHUS U XUMUYECKHUE CBOMCTBA. B3aumonelicteue ¢ Bogoi. OKcOraaoreHuIbl.
34. KommnekcHele coenunenus. ['ekcadTopkpeMHueBas KUCIOTa. MONEKysIpHbIE KOMIUIEKCH (aIIyKThl)
TeTpadTopuaa KpeMHUs. [ a10reHOKOMIUIEKCHl KPEMHHS U €T0 aHaJIOTOB.

35. OKHUCIUTETHbHO-BOCCTAHOBUTENIBHBIE PEAKIMU B pacTBopax. BzanMoaeilcTBHE NPOCTHIX BELIECTB C
BOJI0M. OKHUCIUTEIHHO-BOCCTAHOBUTENIBHBIEC CBOMCTBA COCTUHEHUN.

36. OOmas xapakTepHCTHKa MOATPYIIEI Oopa. CTpoeHHE AIICKTPOHHBIX O00O0JOYEK aTOMOB, IMOTCHITHAIBI
MOHM3AIINHU, CPOJICTBO K dJeKTpoHy. [IpocTeie BemecTBa. [lomydenne 6opa, ero ¢puznyeckne U XUMHUIECKHE
cBoiicTBa. McrionpzoBanue Oopa B SACPHOI TEXHUKE.

37. CoenuHenust bopa ¢ MeTaJlIaMH M HEMeTajllaMH, KapOu 0opa — KOHKypeHT aiamasa. Hutpuna Oopa.

38. CoemmHeHus ¢ BomopoaoM. bopan m mubopaH. DOpMBI W CTPOCHHE MOJEKYNI. TPEXIICHTPOBBIC
ANEKTPOHHO-IS(OUITUTHBIE CBSI3U B MOJIEKyJax 0opaHoB. bopa3on — ananor 6eH3o:a.

39. I'anorenuapl. O0mas XapaKTepUCTUKA, (OPMBI CYIISCTBOBAHUS W CTpPOCHHME MOJEKynl. [lumepuzanus
TpUTaJOreHu10B. MOHOTaIoOreHu Ibl. MeTO/Ibl MOJMyYeHHUs TaJOTEHU/IOB, XapaKkTepHble cBoicTBa. ['maponus
ramoreHnioB. Heoprannueckue mojauMepbl Ha OCHOBE coeAanHeHHi Oopa. TerpadropoOopHas KucioTa, ee
COJIH.

40. Kucnopomusie coenuaenns 6opa. Oxcun 6opa (II1). bopHbie kucnotel, ux conu. Ilomydenue, cTrpoeHHe
OypsI, ee Tuaponns. [lepepadboTka Oypsl B OOpHYIO KHCIIOTY.

IlepeyeHb 3K3aMeHALMOHHBIX BOIMPOCOB 10 XMMHHU METAJLJIOB (2 ceMecTp)
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1.06mas xapakTepuCcTHKa METaJIOB, METAJTMIECKas CBSI3b, CBOMCTBAa METAJIOB, MX IMpuMeHeHne. Oomrue
METOJIBI MoNTydeHusl MeTauioB. [lonydenne, pusndyeckne U XHMHYECKHE CBOWCTBA MeTayuioB. [lomydenne
METAJIOB BBICOKOW CTENEHM YUCTOTHI. XMUMHUYECKasi U 3JICKTPOXUMUYECKas KOPPO3Hs METAIIIOB. MeToabl
3alUTHl METAJIOB OT KOPPO3UH.

2. O6mias xapaKTepUCTHKA DJIEMEHTOB TOATPYIIBI IMEIOYHBIX METAIOB. VX momydeHue, pusndeckue u
XUMHUeckre cBoicTBa. CoOeNMHEHWs IIENOYHBIX METAJJIOB: OKCHABI, TEPOKCHIBI, HAATEPOKCHIBI,
030HHUIBL. VX monmydeHue, CBOWCTBa, MpUMEHEHUE. [ MIPOOKCHABI ILEIOYHBIX METAJUIOB, IPOMBIIIIICHHOE U
nabopaTopHOE TOJy4YeHHe, NMpPUMEHEeHHe W cBoicTBa. CONM MIENOYHBIX METAIOB M WX 3HA4YCHHE B
HapOJHOM XO3SIUCTBE.

3. OOmias xapakTepHCTHKa 3IEMEHTOB MOArpyIbl Oepuiutus. [lonydenue u cBoiCTBa OepUILIHS U MAarHUS.
Coenunenus Oepuiust U Maraus. [loydenne, cBoiicTBa U pUMEHEHHE.

4. O0mmas xapakTepUCTHKA AJICMEHTOB IMOATPYTIIIHI IIEIOYHO3EMEIbHBIX METAJLIOB.

Ux monmyyenue, ¢pusnueckue u XuMUUecKue cBoiictBa. CoeMHEHUSI KalbLUs: OKCUA, THAPOOKCHU, COJH.
[IpumeHeHne coemuHEHUs KalblMs, UX poib B mpupone. Coenunenus: ctpoHuus u Oapus. [lomyuenwe,
CBO¥CTBa 1 puMeHeHwHe. JKeCcTKOCTh BOJIBI K METOMBI €€ YCTPaHEeHHS.

5. OOmiast XxapaKTepUCTUKA DJIEMEHTOB MOATPYNIEl amoMuHus. llonydenne, Qu3ndeckne M XUMHUYECKUE
CBOICTBA aTIOMUHHUS, IPUMECHEHHE.

6. O01ast xapaKTepUCTHKa 3JIEMEHTOB MOATPYIIbI rayuus. [loydenne, cBOWCTBA U MPUMEHEHUE TaJuIus,
WHINSA, TaJUIHSL.

7. OOmas XapakTEepUCTHKa 3JEMEHTOB IOATPYIIBl THTaHA, IOJyYeHHE, CBOWCTBA W TPHMEHEHHE.
Coenunenunst tutaHa, uupkonus u rapuus (IILIV). Mx nomydenue u cBoiictBa, npumeneHue. Dopmbl
CYIIECTBOBaHUS MOHOB THUTaHAa B BOJHBIX PAacTBOpax B KHUCJIOW, HEUTpallbHOW W IIEJIOYHON cpenax.
[lepekucHble cOeTUHEHUS TUTAHA.

8. O0mas xapakTepucTHKa NoArpynmnsl repmanus. Ilonydenne repmanust. Onoa, cBuHna. VX cBoicTBa 1
npuMenenue. CoeInHEHUs] TepMaHUs, OJIOBA, CBUHIA: OKCHABI, THIPOKCHIBI, TAJIOTCHUIBI, CYIb(UIBL,
toconu. [TonyueHnue, CBOMCTBA U TPUMEHEHHUE.

9. O0mias xapakTepHCTHKA HIEMEHTOB MOATPYIIbl BaHaaus. [lomydeHre HIOOUS U TaHTaja, UX CBOMCTBA U
npumenenue. Coenunenus Banaaus (II) m (III), mx momydenue m cBoiictBa. [lomyueHue u cBoiicTBa
coenuaeHm BaHaaus (IV), @opwmel cymecTBoBanms woHOB BaHanaus (IV) B BOTHBIX pacTBOpax B pa3HBIX
cpenax.

10. Coenunenust Banagus (Y), UxX moiydyeHue, cBoWcTBa. DOpPMBI CylIecTBOBaHHA MOHOB BaHamus (Y) B
BOJIHBIX PAacTBOpax.

11. Obmas xapakTepUCTHKA dJIEMEHTOB MOATPYIIEI XpoMa. [loirydenrne m cBOHCTBAa XpoMa, MOJIUOICHA,
Bonb(pama. [Ipocteie u komIiekcHbIe coequaenus xpoma (II), ux momydyeHue u CBOWCTBA.

12.Coemunenus xpoma (111) mpocTteie u koMIiekcHbIe. [lomydenue u cCBOMCTBa, MPUMEHEHHE.

13. Coemunenune xpoma (VI), ux mosydeHue, CBOWCTBA W MPUMEHEHNE: XPOMAaThl U OMXpOMAThI, OKCHI U
nepekucHele coeauHeHusa. CoelWHEHHsT MOJIMOAeHa M BoJb(ppama: OKCHIBI, THAPOOKCHIBI, COJIH,
cyibduasl, BonbdpamoBsie OpoH3bl. [IprMeHeHne 1 CBOKCTBA.

14. OOmass xapakTepHCTHKA DJIEMEHTOB IIOATPYIINIBI MapraHila, IMOJIYYECHHE M CBONCTBA MapraHIia,
texaenus u peaus. Coeaunenns mapranna (1), momyuenue u cBoiicTaa.

15. Coepunenuns mapranua (111, IV), nomxydenue u cBoicTBa.

16. Coenunaenus mapranmna (VI), momyuenue m cBoiictBa. CoemmuHenus mapranma (VII), momydeHne u
CBOJCTBA.

17. O0masi xapakTepHCTHKa 3JEMEHTOB MOATPYIIHI jKejle3a, WX IMOJY4YeHHE, CBOMCTBA U IPUMEHEHHE.
OKcuIBl ¥ THAPOOKCHIBI Kene3a, kobamsTa 1 Hukes (I, I11), ux moiy4deHwne u cBOWCTBA.

18. IIpocTthie 1 KOMIUIEKCHBIE coemuuaenus xene3a (1LI1D).

19. Coenunenus xene3a (V1) u (VIII), momyueHue u cBoicTBA.

20. IpocTeie 1 KOMIUIEKCHBIE coennHeHus1 kobanpTa u Hukens (II). x momydeHue, cTpoeHne U CBOHCTBA.
Coemunenus kobanpta 1 HUKeN (111), momydeHne, cBOMCTBA U IPUMEHCHHE.

21. O61mas XxapakTepUCTHKa TIIATHHOBBIX METAIJIOB, X MOJyYeHUE U CBOWCTBA, IPUMECHEHHE.

22. OOmas xapakTepHUCTHKa 3JIeMEHTOB moiarpynnsl Mead. [lomydenue memu, cepedpa u 3osora. Mx
CBOICTBA 1 IPUMEHEHHUE.

23. Ilpocthie 1 KoMIUTIeKCHBIE coennuaenns meau (1,11), momydeHnne, cBOMCTBA U PUMEHEHHE.

24. TIpoctelie u KomIuiekcHble coenuHenus cepedpa (I u III). [lomyuenue, cBoiicTBa U MpUMEHEHHE.

25. IIpoctelie 1 KoMIuiekcHble coennHenus 30i0Ta (LIII), momyuenue, cBoiicTBa 1 MpUMEHEHHE.
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26. O0mas xapakTepHUCTHKA 3JIEMEHTOB IMOATPYNIBI ITMHKA. VX moiaydeHwe, CBOWCTBA M NPUMEHEHUE.
IIpocThle W KOMIUIEKCHBIC COCOWHEHHUS I[WHKAa W Kaamwusl. l[loimydeHue, CBOWCTBA W TIPUMCHCHHE.
Coenunenus pryta (1) u (11), ux momydeHue, CBOUCTBA.

27. O0miast XxapakTepUCTHKA 3JICMEHTOB CEMEHCTBA JTaHTAaHOUIOB. [lomyueHne U CBOWCTBA, MPUMEHEHHE.
CoemuHeHUs TAaHTAHOUIOB, UX CBoOMCTBa. [lonmydeHune u npuMeHeHne

27. O06mIast XapakTepUCTHKA 3JIEMEHTOB CeMEHCTBA akTHHOMIOB. [loirydaeHre u cBOHCTBA, IPUMEHEHHE.

28. Teopusi CTpoeHUS KOMIUICKCHBIX coeAuHeHuil BepHepa. THIbI KOMIUIEKCHBIX COCAMHEHMM U HX
HOMEHKJIaTypa. JIBOWHBIC CONH, aMMHaKaThl, alliJIOKOMILICKCH], aKBaCOSIMHECHUS, KapOOHUIIBI, XEIaThl,
Kiactepbl. VX mpuMeHeHue.

29. Oco0eHHOCTH CTPOEHHS KOMIUIEKCHBIX COEAWHEHUH d- 37IeMEHTOB: MHOTOSJICpHbIE, KApOOHUIIBHBIE U
XeJaTHbIE KOMIUIEKCHBIE coequHeHus. X npumeHenue.

30. M3omepus KOMIUIEKCHBIX COCIMHECHMIA: THIpaTHAs, HOHU3AITMOHHASI, KOOPAMHAIIMOHHAS, ONTHICCKAs,
IUC- U TpaHC-u3oMepus. IHPEKThl TpaHC-BIUSHYSL.

31. CtpoeHue KOMIIEKCHBIX COSTUHEHUN IO METOIY BaJCHTHBIX CBSI3CH.

32. CTpoeHre KOMIUIEKCHBIX COSAMHCHHM C IMO3HIIMKA TEOPUH KPHUCTAILIMYEeCKOoro mojis. Ee mpenMytecTra
1 HEJOCTATKH.

33. CTpocHHE KOMILUICKCHBIX COSIMHEHUM C MO3UIUI METOIa MOJICKYISIpHBIX opOuTanei. [Ipenmyniectsa
1 HeJoCTaTKu Teopuu Mmetoaa MO.

CTpyKTypa 3K3aMeHANMOHHBIX OUJ1E€TOB
DKk3aMeHallMOHHBIH Omier B o00OMX ceMecTpax coaepkur 3 Bompoca. llepBerii  Bompoc-
TEOPETHYECKUN: OTpaKaeT 3HAHUS CTyJIeHTa IO CTPOCHHWIO aTOMOB DJJIEMEHTOB, H3MEHEHHE CBOWCTB
9JEMEHTOB B MOATPYIIE, PACIpPOCTPAaHEHHOCTh B MPHUPOJIE, METOIBI MOJYYCHUs] MPOCTOr0 BEIIECTBA, €ro
AJUTOTPOIIHBIC MOAU(DUKAIINY, (PU3UIESCKHE U XUMUIECKHUE CBOMCTBA TIPOCTHIX BEIICCTB.

Btopoii Bompoc- Takke Teopermdeckuil. OH OTpakacT 3HAHHUS CTYACHTA IO BAKHCHUITUM COCTUHEHUSIM
9JIEMEHTOB: OKCUIAaM, THIPOKCUAAM, COJISIM U JIp.: PaCCMAaTPUBACT CTPOCHUE BAXKHEHUIIMX COCIUHEHUU, UX
MOJTy4eHHEe B MPOMBIIIICHHOCTH U 1a00paTopuu, IpuMEHEHHE.

TpeTuil Bompoc uMeeT NMPaKTUYECKOE HAMPABICHUE, BKIIOYAIOIICEe HAMKMCAHUE TISTH Pa3IUYHBIX YPaBHEHUI
peaKIy TUAPOIHU3a UIU OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX B3auMoecTBUMA. [Ipu 3TOM CTYJIEHT NOJKEH
MIPaBIJIFHO HAMKCATh MPOAYKTHI PEAKINH, a ISl OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX MIPOIIECCOB YPaBHEHUS
peakuuii JOKHBI OBITh YPaBHEHBI 3JICKTPOHHO-MOHHBIM MeTONOM. B Omnerax 2 cemectpa 1/3 OmiieroB B
TPETHEM BOIPOCE COACPKUT PACCMOTPEHUE CTPOCHUS KOMIUIEKCHBIX COCIMHEHUN METaJUIOB MO METOoJaM
BC u TKII, mpeamonaraet pacueTr 2HEPruu CTaOMIN3allid 1 MAarHUTHOT'O MOMEHTAa B MarHUTOHAaX Oopa.

Kpurepun oumeHku 3k3aMeHa (B 0ajiax):

- 25-30 6aUIOB BBICTABIISIETCS CTYJICHTY, €CITH CTYJICHT JIal TIOJHBIE, PA3BEPHYTHIC OTBETHI HA BCE
TEOPETHYECKUE BOMPOCH! OMIeTa, MPOIEMOHCTPUPOBAN 3HAHNE (DYHKITMOHATHHBIX BO3MOXKHOCTEH,
TEPMHHOJIOT MU, OCHOBHBIX JJICMEHTOB, YMEHHUE TIPUMEHSITh TEOPETHICCKUAE 3HAHUS TIPH BHITIOTHECHUH
npakTUIeckux 3aaanuil. CTygeHT 0e3 3aTpyTHeHUH OTBETHII Ha BCE JIOTIOJIHUTEIILHBIE BOTIPOCHI.
[IpakTudeckas 4acTb pabOTHI BBHITIOJHEHA MTOJHOCTEI0 0€3 HETOYHOCTEH U ONIHOOK;

17-24 GanmoB BBICTABISCTCS CTYACHTY, €CJIA CTYJCHT PACKPBUI B OCHOBHOM TEOPETUYCCKUE BOITPOCHI,
OJTHAKO JTOMYIIIEHBI HETOYHOCTH B OTIPENIEIICHUY OCHOBHBIX MOHATHIA. [Ipn 0TBEeTE Ha MOMONHUTENBHBIE
BOTPOCHI IOMYIIIEHBI HEOOBbIINE HETOYHOCTH. [Ipy BBITOTHEHNN PAaKTUYECKON YacTH paOOTHI JOITYIIEHBI
HECYILECTBEHHBIE OIINOKH;

- 10-16 OamIoB BeICTABISCTCS CTYACHTY, €CJIM IIPU OTBETE HA TEOPETUUYCCKHE BOIPOCHI CTYACHTOM
JIOTTYIIIEHO HECKOJBKO CYIIECTBEHHBIX OMTUOOK B TOJIKOBAHUK OCHOBHBIX MOHATHIA. Jlornka 1 moigHOTa
OTBETa CTPAJArOT 3aMETHBIMU U3bsTHAMU. 3aMETHEI ITPOOECITBI B 3HAHUU OCHOBHBIX METOJIOB. TeopeTrueckue
BOMPOCHI B IICJIOM HU3JI0KEHBI JJOCTATOYHO, HO C MPOITyCKaMK MaTepuana. MIMEeroTcs MpUHIMITHAIEHBIC
OIIMOKY B JIOTUKE IOCTPOEHHSI OTBEeTa Ha Borpoc. CTyAEHT He PelIi 3a7ady WIH MPH PEIICHUH OMYIIEeHBI
rpyObie OIHOKY;

- 1-10 GaIoB BBICTABIISETCS CTYACHTY, €CJIM OTBET Ha TEOPETUUECKUE BOMPOCHI CBUIETEILCTBYET O
HENIOHMMAaHUH 1 KpailHe HEMOJTHOM 3HAHUHM OCHOBHBIX NOHATHH 1 MeTo10B. OOHApYyKMUBAETCS OTCYTCTBHUE
HABBIKOB IMPHMEHEHHUS TEOPETUIECKIX 3HAHUH MPH BBHITIOTHEHUN PAKTHYECKUX 3aJaHuii. CTy/IeHT He CMOT
OTBETUTH HU HA OJIUH JIOTIOJIHUTEBHEIN BOIIPOC.
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Ouenkn u3 100-0a/TbHOM B YETHIpEX OALTFHYIO TIPOU3BOIUTCS CIIEAYIOMNM 00pa3oM:
- oo — 0T 80 10 110 GamnoB (Brirouast 10 MOOMIPUTETHHBIX OAIIIOB);
- xopoto — ot 60 10 79 6amoB;
- YIOBIIETBOPUTEIBHO — OT 45 1o 59 6aios;
- HEYJOBJICTBOPUTEIIHHO — MeHEe 45 0asuioB.

O0pa3en 3K3aMeHANMOHHBIX OMIeTOB 1 M 2 ceMecTPOB

MUHOBPHAYKHU POCCHUU
®I'BOY BO «BAIIKUPCKUM I'OCYJIAPCTBEHHbBIN YHUBEPCUTET»

DaKyIbTET XUMHYECKHUI

Kadenpa ®dusnveckoil XUMUU B XUMHYECKOH IKOJIOTUH

@DakyIbTET XUMHYECKHUI

Kadenpa Puznyeckoit XUMUH U XUMUYECKOH SKOJIOTUH

SK3AMEHAILIMOHHBIM BUJIET Ne 1
no qucimmuinHe  Heopranwveckast xumusa 1 cemectp

Hamnpasnenue/Cnenuansaocts 04.05.01 dyHpamMeHTanbHasS U IPUKIAIHAS] XUMUS

[po¢uns/IIporpamma/Crnemmanmzanus_ PX.AX, BMC u ObOX

1. 1. OO0mas XxapakTepUCTHKA OATPYIIIHI CEPBI, CTPOSHUE ICKTPOHHBIX 000JI0YEK, TTOTCHITHAITBI
MOHM3AINH U CPOJCTBO K 3J1ekTpoHy. Cepa. I[lomydenue, ctpoeHne, GU3nueckue U XUMHYECKUE
CBOICTBA.

2. AMMHaK, TUIPOOKCH AMMOHHSI, COJIM aMMOHHS U UX CBOMCTBA. AMMHUAKaThl. AMUIbI, UMU/IbI,
HUTPUJIBI. MeTObI MOJTyYEHHU I, XUMUYECKHE CBOMCTBA.

3. B 5 mpoGupok ¢ wWOmXHOW BOIOW MO0ABHUIM pPACTBOPHI: THAPOKCHAA HATPHUSA, THUAPOKCIIIAMHHA,
IMCYIb(UIa HATPHS , XJIOpaTa Kajaus W HOAWAA Kajaus. Hamummre ypaBHEHUS TPOUCXOISIIMX PEaKInii
1 moabepuTe K HUM K03(D(OUIIMEHTH METOIOM IIOJTyPEAKIIHIA.

YTBepxkaeHo Ha 3aceqannu kapeaper 01.06.2018 , mpotokon Ne 11 (mara)

(b elptece —
3aBenyromuii kKadenpoit Myctadpun A.T.
(monmuce) (©.1.0.)
MUHOBPHAYKHU POCCUU

®I'BOY BO «BAIIKUPCKUM TOCYJAPCTBEHHbIN YHUBEPCUTET»

DakynpTeT XUMUYECKHUH

Kadenpa Pusnueckoil XUMHUNA 1 XUMUYECKOU DKOJIOTHHI

@aKkynbTeT XUMUYECKUU

Kadenpa Puznyeckoil XUMUH U XUMUYECKOH SKOJIOTUU

SK3AMEHAIIMOHHBIN BWJIET Ne 3
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no guciumuiiHe  Heopranwdeckast Xumus_ 2 ceMecTp

Hamnpasnenue/Cnenuansaocts 04.05.01 dyHpamMeHTanbHas U IPUKIAIHAS] XUMUS

[Tpoduns/IIporpamma/Crnennanuzanust X, AX, BMC u ObOX

1.

OO0mas xapakTepuCTHKa 3JE€MEHTOB MOJATPYMMbl IIETOYHO3EMEIbHBIX METaJIOB.
[Monydenue, puznyueckrue 1 XUMUIECKUE CBOWCTBA IETOYHO3EMEIBHBIX METAJLIOB.

2. Tlpocteie u koMIiekcHbIe coenuaenus 3omota (I11), momyuenue, cBoicTBa.

3. CpaBHUTE CTpOEHHE KOMIUIEKCHBIX HOHOB TeKcaakBamapranma (+2) u
rekcanmaHoMmapranna (-4) .VKaxuTe TOJHYIO JJIGKTPOHHYIO KOH(UTYpPAIHIO
HeHTpaJIbHOro MoHa. M300pasure crpoerne xomiuiekcoB nmo Metogam BC u TKII.
Paccunraiite BenmuumHbl ODCKII M MarHMTHBIX MOMEHTOB B MarHuToHax bopa.
OueHuTe yCTOMUYUBOCTh KOMIUIEKCOB M MX MAarHUTHBIE CBOMCTBA.

YTBEepKICHO Ha 3aCelaHuH Kadeaper - 01.06.2018 , IIPOTOKOJI Ne 11
(mata)
()¢ Cr:‘_/':i tef
3aBenyromuit kapeapoit / Myctapun A.T.
(moamuch) (®.1.0.)

AynutopHasi pa6oTa

AynuropHasi paboTa IpeArnoiaracT MpoBEePKY TOTOBHOCTH CTY/ICHTa K CAMOCTOSTEIILHOMY BBIITOJIHEHUIO
BceX J1Ja0OPaTOPHBIX paboT (rPyMHIIOBOi Ompoc), Haauurue ohOpPMICHHOTO 3a1aHus B paboueii TeTpaau K
KOKIOMY 3aHITHIO MOJTYJIS.

I'pynmoBoii ompoc TPOBOAWTCS TPU W3YYCHUU HOBOM TEMBI C IIEIbI0 BBIACHEHUS Hawbolee
CJIOKHBIX BOIPOCOB, CTEIICHW IMMOHWMAaHHs W3ydaeMoil WHpopmanuu. PaboTa cTymeHTa olleHMBaeTcs 3a
KaKJIbII MOYITb.

JlaGopaTopHblie padoThI

n/n

HaunmenoBanue mabopaTopHbix paboT

—

Moayab1( cemecTpl)
Bopopon, kucnopoa, nepokcua BOIOpoJa U UX CBOMCTBA.

»

T"ayoreHsl ¥ BX COEAUHECHUSI.

(98]

Cepa u e€ coemuHEHUS.

Monyas 2( cemectpl)
A3OT U ero coeJUHEHHS. .

®dochop u ero coeAUHEHUSL.

CprMa, BUCMYT U UX COCAUHCHUS.

N | N[ B>

VYraepon, KpeMHUH, 60p U UX COCTUHEHHUS.

Moayab 3(cemecTp2)
[lenoyHBIE METAUTBI U UX COCTUHCHMSL.
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9 [llenoyHO3EeMETBHBIE METAIUTBI, OCPUILTUI, MATHUIA U UX COCIMHCHUS

10 | AmroMuHHI U €10 COETUHEHUS.

11 | On0BO, CBUHEL U UX COCAUHEHMS.

12 | Turan, uupkonuii, ragHU U UX COETUHEHUSI.

13 Bananuii, HHOOMI, TAHTAJI . U UX COCIUHEHHUS. .

14 | Xpom, MmonubieH, Bob(paM U UX COCTUHCHHUS.
Moayas 4( cemecTp 2)
15 | Maprasen 1 €ro COeIMHEHUSI.

16 | XKene3o, k00aIbT, HUKEIb U UX COCAUHCHHS.

17 [KoMmiekcHbIE COETUHEHMS.

18 |Menb, cepedpo, 30JI0TO U UX COCTUHEHUS.

19 |[luHK, KaAMUIA, PTYTh.

20 [[ImatuHOMABI U UX COEOUHEHUS

21 VUlaHTaHOWOBI U UX COCOUHEHUS.

22 |AKTUHOUIBI U UX COCTUHECHHU.

Kputepun onenku (B 0aax) ayauTopHoi padorsl moayJeii 1u 2 (1 cemectp)

- 0 GaJITTOB BBICTABIIAECTCS CTYACHTY, €CIIM CTYICHT HE UMEET MPE/ICTaBICHUSI 00 00CyK1aeMOM BOTIPOCE, HE
3HAET MMPABHJ OOPAIICHUS C XUMUYECKUME PEaKTUBAMH U 000pyIOBaHUEM,

- 1 Gasu BeICTaBIACTCS CTYACHTY, €CIIM CTYACHT UMeeT (hparMeHTapHbIe MPEICTAaBICHUS 00 00CyKIaeMoM
BOIIPOCE, MPAaBMUIIaX TEXHUKH 0€30MaCHOCTU M MPaBUI PabOThI C 060pyI0BaHUEM,

- 2 GaJuTa BBICTABIISICTCS CTY/ICHTY, €CJIA CTYJICHT UMEET HETOTHbIE MPEJICTABIICHUs 00 00CykK1aeMoM
BOIIPOCE, HE BCErla TOTOB K BHIIIOJHEHUIO IIPAKTHKYyMa.

- 3 GaJuta BBICTaBIISICTCSI CTYACHTY, €CIIM CTYIEHT UMeET COPMUPOBAHHBIE, HO COJIEpIKAILIUE CYLICCTBEHHbIC
nipoOeItbl pecTaBiIeHUs: 00 00CyXIaeMOM BOTIPOCE, JIOMyCKAET OMIMOKH MTPH PadoTe ¢ XUMHUUECKIMHU
peaKkTUBaMU;

- 4 Gasuta BBICTaBIISICTCS CTYAEHTY, €CIIU CTYIEHT UMEET CPOPMUPOBAHHBIE, HO COJIEPKAIIUE OTICIbHEIC
npoOebl pecTaBiIeHus: 00 00Cyk1aeMOM BOTIpOCce, He YMeeT O0BSICHUTh HEOOXOMMOCTh TIPABIIT TEXHUKU
0e301MacHOCTH B OTACNBHBIX CITydasx;

- 5 0aJIOB BBICTABISIETCS CTYIIEHTY, €CII CTYyACHT UMEET CPOPMUPOBAHHBIE CHCTEMATHUECKUE
npezacTaBieHust 00 00CykIaeMOM BOIIPOCe, YETKO 3HAET MPaBUila TEXHUKH 0€30MaCHOCTH MPH BHIMOIHEHUN
SKCTICPUMEHTA U yMEeT padoTaTh C COBPEMEHHBIMHU TTPHOOPAMH.

Kpurepun onenku (B 0a1ax) ayauTopHoil padoTsl MoayJieii 3u 4 (2 cemecTp)

- 0 GayIOB BBICTABISIETCS CTYNIEHTY, €CIIM CTYACHT HE UMEET IpeAcTaBleHs 00 00CyKaaeMoM BOIIpOCe, He
3HAET MMPABHJI OOPAICHUS ¢ XUMUYECKUMH PEaKTUBAMU M 000pYIOBaHUEM.

- 1 Gay BEICTABISIETCS CTYACHTY, €CJIM CTYACHT UMEET HEMOJIHEIE TIPECTaBICHHS 00 00CyKI1aeMOM
BOIIPOCE, HE BCEr/la TOTOB K BHIIIOJHEHUIO IIPAKTHKYyMa.

- 2 GaJuta BBICTaBIISICTCS CTYACHTY, €CIIM CTYIEHT UMeET COPMUPOBAHHBIE, HO COJIEpIKAILIUE CYLICCTBEHHbIC
nipoOeIbl pecTaBiIeHUs: 00 00CykIaeMOM BOIIPOCE, JIOMyCKAET OMIMOKH ITPH PadOTe ¢ XUMHUECKIMHU
peaKkTuBamuy;

- 3 GaJuta BBICTaBIISICTCS CTYAEHTY, €CIIU CTYIEHT UMeeT CPOPMUPOBAHHBIE, HO COJIEpKAIUE OTICIbHEIC
npoOebl pecTaBiIeHus: 00 00CykIaeMOM BOTIpOCce, He YMeeT O0BSICHUTh HEOOXOAMMOCTh TIPABIIT TEXHUKU
0e301MacHOCTH B OTACNBHBIX CITydasx;

- 4 GaJIOB BBICTABISIETCS CTYNIEHTY, €CII CTYACHT UMEET CPOPMUPOBAHHBIE CHCTEMATHUECKUE
MIpeJICTaBIeHUs 00 00CYKIaeMOM BOTIpOCe, HE HAPYIIAeT MPABIII TEXHUKH 0€30MaCHOCTH U TOTOB KO BCEM
3aHSATHSM MOJYJISI, , YeTKO 3HACT MPaBUJIa TEXHUKH OE30MACHOCTH TPH BBITIOJIHEHUH SKCIIEPUMEHTA M yMEET
paboTats ¢ COBpeMEHHBIMH MPUOOPaMHU.

TecToBble 3agaHus Mo qucHunInHe «Heopranumyeckast XuMus»
Xumus HemeTanioB Moayasl (1 cemectp)
Tema:«Bognopona. Kucnopoa. Ilepokcua Bogopoaar»
1.Be16upuTe coeuHEHNs BOJOPO/Ia ¢ KOBAJCHTHOU MOJIIPHOMN CBSI3BIO.

30



a)H,0O 6) H,S B) HCI r) CaH,
2. C BBIIENICHHEM BOAOPO/Ia IPH KOMHATHON TeMIepaType ¢ BOIOH pearnpyroT MeTalllbl
a) Na 0) Ca B) Zn r) Al
3. Jlna ouucTky Bojxopona or mpumecu SO, MOXKHO HCIOJIb30BaTh CIIEAYIOIIME BEIIECTBA WM CMECH
BEIIECTB
a) KMnO,+H,SO46)H,SO 01, B) H,O 1) NaOH
4. B cBOUX COEIMHEHUSIX KUCIIOPOJ IIPOSIBIISIET CTETIEHU OKUCIICHUS
a)-1 0) -2 B) +41) +6 1) +1
5. Hambomnee MOHHBIH XapaKTep XUMHYCCKOU CBSI3U UMEET
a) O, 6) H,O, B)P,0s r) CaO
6. 1151 monydeHust KUCIOPOAa B JIA00paTOPUX OOBIYHO UCTIONB3YIOT
a) KMnO,— 6) KNO B) MnO,— 1) HgO— 1) KCIO
7. Hanumwure ypaBHEHHE peaklIM{, MPOTEKAIOIMIEW MpH pas3oKeHUM KaiduiHoM cenuTpsl. IloacuumTaiite
CyMMY K03()(HIIMEHTOB B IIPAaBOI YaCTH YpaBHEHU:
a)7 0) 5 B) 3 r)2
8. Ctpoenue monexynsl H,O,

a) TUHEHHOE 0) YTII0BOE ITIOCKOE B) yTJIOBOE MTPOCTPAHCTBEHHOE
9. CocTaB 030HHAOB OTBEYaeT (QopMyiie
a)MO, ©0) MO, B) M,0, r) MHO,
10. 3akonunTe ypaBHeHHE peaknu. [loacunraiite cyMmmy KO3 GHUITMEHTOB B TIPABOM YaCTH YPaBHCHUS:
PbS+ H,0,—
a)5 0)4 B) 7 r)9

Kputepun onenku (B 0amnax):

- 5 Ganna BbICTaBJISIETCS CTYACHTY, €CJIH ..BBIOPaHbI MPABUIBHO OTBETHI Ha §-10 BONpPOCOB;

-4 Oajuia BBICTABIAETCA CTYJICHTY, €CIIU .JaHbl IPABUJIbHbBIE OTBETHI HA 6-.7 BOIIPOCOB!

- 3 0Oasa BbICTaBIIACTCA CTYIIEHTY, €CJIU 1aHbl IIPaBUJIbHBIC OTBETHI HA 4-5 BOIPOCOB;

- 0_ OannoB BeICTaBIIsIETCA CTYACHTY, €CIIH ..JaHbI IPAaBUIBHBIE OTBETH MEHEE YeM Ha 4 Bompoca.

Xumusn memannos. Mooynp 3

Tema. «lllenounvie, wienounozemenvrvle MEmaiivl, OGEpuIIuil, MACHUIL, ATIOMUHUIL)
( 2 cemecmp)
1. BHCKTpOHHaSI KOH(l)I/IpraLII/ISI aToMa KaJIusd B OCHOBHOM COCTOSHHUU:
a)...3p°3d" 6)..3p%s' B)...3d"%4s" r)...3d"
2. C KakuMu u3 HWIKCYKAa3aHHbIX BCIICCTB 6y;[eT pcarupoBaTtb METAINYECKUNA aTTFOMAHUN Inpu 06]:1‘-IHBIX
YCIOBHSIX?

a).H,O 6). NaOH,, B). HC1 r) NH,Cl1
3. Meroasl, KOTOpbIE MOXHO MIPUMEHUTH AJis nonyueHus BaO,:
a)Ba+ 0, > B) BaCO3 >
6) BaO + KC103 —> F) BaClz + H2027>
4. Kakas COJIb CHIIbHEE MoABEPraeTcs TUAPOIU3Y, eCIIn
K,(Be(OH),=Be*+20H)=3*10"", K(A1(OH)3=A1*"+30H)=1+ 10",

Ky(HA10,)=4*10"
a) BeCl, 0)CaCl, B)AICl; r).NaAlO,
5. Kakue xatuous! u3 1-ro CTOJ'I6I_Ia Ja0T MaJIOPpAaCTBOPUMBIC COCANHCHHS C BCIICCTBAMU U3 2-ro CTOJ'I6]_[a?

a) Na' 1.H;PO,
6) Li" 2.Na,CO3
B) Sr*' 3. KNO;
r) Mg** 4. K[Sb(OH)4]
6. BriOpaTh 11t coenuHeHui 1-ro cToa01a hopmMyiy U3 2-ro cTojona
7. a) MOIOMHUT 1.BeO
0) MUpaOUITUT 2. MgCO;*CaCOs
B) “ciamkas 3emirst’ 3. MgO
T) ¥OKCHasI MarHe3us 4. Na,SO,*10H,0
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1) KapOopyH. 5. MgS04*6H,0

6.Ca0O
7. A1,03

8. Peakuiuu, HCTIONB3YIONIMECS IS TTOMYyYSHUSI HUTPH/A OCSPIILIHSL.

a) Be +N, —>B) Be + NH; —>

6) BeCO3+N2 f>I‘) BCO+N02 —>

9. Jlna pasdenenus 2udpooKCUO08 AnOMUHUS U MASHUSL CIedYem 80CHONb308AMbCSL:

a) NaOH 6) H,O ) NH,CIl &) (NH,,;CO;

10. Cymma xoagppuyuenmos 6 nesoii uacmu ypasHeHus ROAYy4eHusi KapooHama Masrus u3 e2o Xiopuoa.

a)d 0).3 6)4 22 0)6
Tema I'epmanuii, oji0Bo, cBuHEe» (Moayan3. Cemectp 2)
1. KakoBa a1exkTpoHHast KoHpUTypaus aToMa repMaHusi B OCHOBHOM COCTOSTHHH?
a)....3d%4s” 6) ....4s%4p B)... 4s'4p’
2. Jl1s kakoro deMeHTa HanboJiee XapakTepHa CTENICHb OKUCIICHHST 2+
a) Fe 0) Sn B) Pb r)V
3. B xakux KHCIIOTaX pacTBOPSAETCS CBHHEIT ?
a) HC](KOHH) 6) HzSO4(pa36) B)HNO3(3()%) F) CH3COOH
4. Kakoe BemecTBo oOpasyeTcs mpHu B3aMMOIEHCTBUM OJIOBa C H30BITKOM KOHICHTPUPOBAHHOM
COJISTHOM KUCIIOTHI?
a)SnCl, 6)SnCly B)SnOCl, r) H,SnCly
5. Kakwne coenrHenns 0J10Ba MOTYT OBITh KaK OKHCIIHTEISIMH, TaK H BOCCTAHOBUTEISIMU?
a) SnCl, 0) SnCly B) SnO, r)Na, [Sn(OH)4]
6. C KakMMH BEIIECTBAMH BCTYIIAET BO B3aUMOACHCTBUM [-0JIOBSIHHAS KHCJIOTA?
a) pacTBOPBI KUCIIOT 0) pacTBOpHI 1IeTI04eH B)pacIlIaBbl IIET0YeH
7. Kaxkwne BemecTBa moiryqaroTcst B pe3yiprare ruaponausa SnCly?
a) Sn(OH), 0) HCI B) H,SnCls 1) SnO,*xH,0
8. B pesynbraTe kakux peakimii nmomyyaercs SnS?
a) SnC12+H28—> B) SHC12+(NH4)2S—>
0) Na,[Sn(OH),4]+(NH,4),S r)Sn+S —
9. Kakoe coeaunenne obpasyercs B pesynbrare Bzaumozerctsust PbSO, ¢ 80%-b1m pactBopom H,SO4

TIPH HarpeBaHUH?

a) Pb(SO,),  6) Pb(HSO4), B) PbO,
10. HanmcaTtp ypaBHEHHE peakUUH B3aUMOACHCTBHA CyJb(UAa CBHHIA C KOHICHTPUPOBAHHOW a30THOM
kuciioToi. [loxcuntaTs cyMmy KO3 GHUIIMEHTOB B TIPABOM YaCTH YpaBHEHUS.

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

KpuTepun onenku (B 0amnax):
- 3 ©aia BeICTaBISETCS CTYACHTY, €CIH ..BRIOpAaHbI MPABMIIbHO OTBETH Ha §8-10 BOIpOCOB;
- 2 GaJu1a BBICTABIISICTCS CTYICHTY, €CIIU .JIaHbI IPaBUIILHBIE OTBETHI Ha 5-.7 BOIIPOCOB:
- 1  ©Oan BeICTaBIsIE€TCS CTYACHTY, €CIIM AaHbl IPABUIILHBIE OTBETHI HA 4-5 BONIPOCOB;
- 0_ OannoB BeICTaBIIsI€TCA CTYACHTY, €CIIH ..JaHbI IIPaBUIIbHBIE OTBETHI MEHEE YeM Ha 4 Bompoca.

TecToBbBIE BONPOCHI 10 HEOPTAHMYECKOH XUMHUH ISl JONMOJHUTEJILHOr0 Habopa 0a/1JI0B K peiiTHHTY
Tema: « HemeTa/llIbl U HX COCIMHEHUS»
1.Bce xanbKoreHsl OTHOCATCA K DJIEMEHTaM CeMencTBa

a)s 0)p B) d r)f
2. Kucnopon B maboparopu moydaror
a) pa3’oKCHHUEM TepMaHTaHaTa KaJus;
0) pa3inoXKeHUEM HUTPUTOB IICITIOYHBIX METAJLIOB;
B) (hpaKIIMOHUPOBAHKEM BO3/IyXa;
T') IEPETOHKOW BOJIHI .
3.B oTimumie OT CHIIBHOTO JIEKTPOJIUTA CONSTHON KHCIOTH  (PTOPHCTOBOIOPOHAS KHACIIOTA SBIISCTCS
CJTa0BIM DJIEKTPOJIUTOM, IIOTOMY UYTO €€ MOJICKYITBI

a) MOJIAPHBI 0) CBsI3aHBI BOZOPOIHON CBS3BIO
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B) UMCIOT YTJIOBOE CTPOCHHE T') cofeprKaT aTOMBI BOJIOPOa
4. Xyopaty HaTpHsi COOTBETCTBYeT (opmyia

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

Tema: «MeTaJuIbI U UX COCAHHEHHUD)
1. Coenunenus tutana (11) mposiBisAIOT CBOMCTBA
a) CWIBHBIX BOCCTAaHOBUTENEH ;
0) cmabbIX BOCCTaHOBUTENEH;
B) CUJIBHBIX OKUCIIUTENICH;
I') He 00J1aJaI0T OKMCIIMTENIBHO - BOCCTAHOBUTEIbHBIMU CBOWCTBaMHU
2. CoeaunaeHusM BaHaaus (+4) B pacTBOpE COOTBETCTBYET OKpacKa
a) 3eneHas 0) xenTas B) CHHSS  T) CHpEHEBas

3. lyis pacTBOpeHUsl MUPKOHUS U TapHUS 00OBIYHO UCTIONB3YIOT

a) CMECh CEpHOM U TUTABUKOBOUM KHCIIOTHI;

0) cMech a30THOM M CEpHOM KUCIIOTHI;

B) CMECh a30THOM U COJISTHON KHUCIIOTHI;

T') CMECh a30THOM U TUIABUKOBOW KHCIIOTHI.

1) CMECBIO ITMHKA U KOHIIEHTPUPOBAHHOM CEPHOI KHUCIIOTHI;

€) CMECBIO CEpHOU KHCIIOTHI M CyibdaTa Kaaus.
Kputepun onenku (B 0amnax):
- 5 OaJIoB BBICTABIISETCS CTYNEHTY, ecliv ..BeinoaHeHo 80-100% 3ananus;
- 4  OGaa BBICTAaBIISIETCS CTYACHTY, €CIIM BBHITTONHEHO .79-60 %);
- 3 Oayna BBICTAaBIISACTCS CTY/ACHTY, €CJIH BHIMOIHEHO.....59-45 % 3axaHus;
- 0 0ayinoB BBICTABIISIETCS CTYJICHTY, €CIIU .BBITOIHEHO MeHee 44 % 3amaHus.

Bomnpocsl k kosiokBuymMam 1 cemectpa
XuMHA HEMETAJLJIOB
KosnoxBuym Nel

«I"ajioreHbl M UX COeTUHEHU S

1.OMeKTpOHHOE CTPOCHHUE ATOMOB TajJOTCHOB, U3MEHEHHE KOBAJICHTHBIX PAJUyCOB, IMOTCHIUAJIOB
MOHM3AIINH, CPOJICTBA K DJIEKTPOHY, JHEPTUH THAPATAIINI HOHOB.

2. XuMu4eckas CBSI3b B IPOCTHIX BEIIECTBAX, U3MEHEHHUE IMapaMeTPOB CBs3H ( SHEPTHs,
JUIMHA, TOJSIPU3yeMOCTh, TEIUIOTa HWCHapeHuss ). PacTBOPHUMOCTh B pa3iMYHBIX PACTBOPUTEIAX.
T'oMonuTUYeckuil 1 reTEPOITUTUUECKHUI MTyTH pa3pbiBa CBA3M B MOJIEKYJIaxX rajJoreHoB. [IpoTekanue peakiuii
C Y4aCTHEM TaJOreHOB M0 PagUuKaIbHOMY MEXaHU3MY; MHUIIMUPOBAHUE T€TEPOTUTHUECKOTO pa3phiBa CBI3U
raJioTeH-TaJOTeH; PeaKIy JUCTIPOTIOPIIHOHIPOBAHMS.

3. V3MeHeHue OKHUCIUTENhHONH aKTUBHOCTH, B3aUMOJICHCTBHE C BOJIOPOAOM, cepoi, dochopom,
BOJIOM. JIUCIIpOMOpLIMOHUPOBAHUE B BOJHBIX PAacTBOpAaX, YCJIOBHs CMEILCHHUS paBHOBecHs. BriTecHeHue
TaJIOT€HOB JIPYT IPYTOM U3 COCTMHEHHIA.

4. MeTo/Ibl TTOJTyYEHUS TaJOTCHOB B MPOMBINUICHHOCTH U B Jlabopatopuu. Mcnonbp3oBaHue UxX mpu
XUMHYECKOM CHHTE3E.

5.Husmue cCTeneHu OKUCIEHHs TajoreHoB. [l anoreHoBomopoabl. l'aloreHuapl METAIIOB U
HEMETAJUIOB. MEXKMOJIEKYJSIPHOE B3aWMOJICHCTBHE B TaJOrCHOBOAOPOAAX, (U3NYECKHUE CBOWMCTBA
raJIOr€HOBOJOPOIHBIX KUCIOT. CHila M OKHCITUTENFHO-BOCCTAHOBUTEbHAS CITOCOOHOCTH KHCJIOT.
IIponeccr aBTonmpoTonu3a. MeToabl MOMy4eHUs raloreHOBOJOPOAOB.

6.CTpoeHne KHCIOPONHBIX CcoemWHEHHMH TanoreHoB.Okcuapl. [lomyuenue. OKUCITHTETHHO-
BOCCTaHOBUTEIbHBIE CBOMCTBA. [Iporecchl TUCIPONOPIIMOHUPOBAHIS B BOAHBIX pacTBopax. KucmopoHbie
KHCJIOTHI TAJIOT€HOB: KUCIOTHO-OCHOBHBIC U OKUCIUTEIBHO —BOCCTaHOBU-TEIILHBIE CBOIICTBA,
3aBHCHMOCTH OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX MOTEeHIIMaIOB OT pH. uarpammer @pocTa 11 TaqoreHOB
B BOJIHBIX pacTBOpax (auarpaMmel nE - cTEIIeHh OKUCICHHS ).

7.ComnoctaBieHue coictB kuciaor B psagy HCIO-HCIO4 u mpou3BOAHBIX pa3HBIX TIaIOrEHOB
(KuCIOTHBIE CBOMCTBA, TEPMOAMHAMHUYECKAS I KHHETUYECKasi YyCTOMYNBOCTH ). BropudHas neprnoandHOCTb.
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8.MexramionaHple COeAMHEHUs: COCTaB W cTpoeHue. lIporiecchl aBTOMOHW3AIMHM, KaTHOHHBIE H
aHuoOHHBIE (opmbl. [OMO - ® TreTepoaToMHBIE MOJUTaJIOreHHUI-UOHBI. XUMHUYECKHE CBOWMCTBa
MEXKTaTOMTHBIX COCTMHCHUH, OKHUCJIUTEIIEHO-BOCCTAHOBUTEIILHBIC CBOIICTBA, MIPOIIECCHI
JTUCTIPOTIOPIIMOHUPOBAHUS U THAPOIIH3A.

9.KauecTBeHHBIE peaKIMM Ha TaJIOTEHBl (IKCTpaKIus, OOpa3oBaHHE COCIWHCHUA BKJIFOYCHUS).
Peakun Ha ranoreHuI-MOHBI (ocaxaeHne ManopactBopuMbix coneit Ag(I) u Pb(Il)). Xumuueckue cBoiicta
TaJIOT€HOB.

Konnoxksuym Ne 2
« Cepa, ceJieH, TeJUTyp U UX COeIHHEHHU S

1.ITonokeHNE B MEPUOUICCKON cHCTEME. DIEKTPOHHBIE KOHPUTYypaIlMi BHEITHUX U ITPEIBHEITHIX
000JI0YeK aTOMOM XaJIbKOTeHOB. I3MeHeHrne pa3MepoB aTOMOB U HOHOB B rpyrme. [loTeHInanb HoHU3aIH.
DNEeKTPOOTPHUIATETHHOCT. POPMBI CYIIIECTBOBAHUS B MMPUPOE. PactipocTpaHEHHOCTh W M30TOMHBIN COCTAaB.

2.. Kpucrammmdeckoe CTpoeHHE MPOCTHIX BEIIECTB. TEHIACHIMS K 00pa30BaHUI0 MHOTOATOMHBIX U
MOJTUMEPHBIX TOMOATOMHBIX MoJieKyn. [Iporeccsl, mpoTekarolye NpW IDIaBIEHUH JIIEMEHTOB W TIpH
HCTIAPEHUH UX U3 paciuiaBa. XMMUYECKHUE CBOICTBA.

3. CoeauHeHHs C BOJOPOAOM, OCOOCHHOCTH  CEpPBI (monmucynbdansl). YMeEHbIIEHHE
TEPMOIMHAMHUYECKON yCcTOHYMBOCTH. CpaBHEHNE CBONCTB OE3KHMCIOPOIHBIX KUCIIOT XaJbKOT€HOB B BOAHBIX
pacTBopax.

4 XanpkoreHuapl dimeMeHToB. Cynb(uapl: HOHHBIC CYIb(GHUABL, CyIbQHIB  HEMETAIOB,
HecTexuoMmerpuieckue cyabPuasl. JucyabQuasl, noaucynbQuabl. CeneHuIbl, TEITYPUIbl, HECTEXUOMETPHS
XaJIbKOTCHH/IOB.

S5.Tanorenmaer S, Se, Te. M3omepwsi, cTpoCHHE MOJEKYJ, CBOMCTBA. KOMIUIEKCHBIC XIJIOPHIIHI.
Juxnopcyibdansl.

[MommaTomusie katnons! ((S71), (S;Br), (Se;1)). Coenunenus cepbl ¢ HOIOM.

6.0xcoranorenuasl. Tuonunxopun. CynbQypruiaxaopus.

7.0kcunpl. Husmme oxcunbl. Hukmuueckne Monookcunbl (SO) u muokcums (S,0,S,0,, SO).
Momnooxkcuasi Se, Te, Po.

Huokcunsl. CTpoeHne Moyekyi. M3MeHeHne pU3NIeCKnX U XUMUYECKHX CBOMCTB. PaBHOBecue mpu
pacTBOpEHHHM JUOKCHIOB B Bone. V3MeHeHMe XUMHUYECKHX U (Qu3MYecKkux CBOUCTB. lIporiecchr
KaTamuTudeckoro okucierns SO, (TeTepOoreHHbIN 1 TOMOTEHHBIN KaTalln3).

Tpuokcunpl. M3menenne ycroitumBoct B psny. [lommmopdusm. BsammoneiictBue ¢ BOIOM.
H3MeHeHne XUMUYECKUX M (PU3MUECKUX CBOHCTB..

7.Kucnoponusie KHCIIOTHI XaJIbKOT€HOB. V3MeHeHHe KHCIOTHO-OCHOBHBIX U OKHCIHTEIHHO-
BOCCTAHOBUTEIIBHBIX CBOMCTB COCAMHEHUM B pATy H,S05-H,Se0;-H,TeO3-PoO(OH),.

8. OcobeHHOCTh KUCIIOT cephl (cymecTtBoBanne TnocepHoit (H,S,0;3), mepokcomonocepHoit (H,SO:s),
nepokcoaucepnoit (H,S,0s), mutnonoBo#t (H,S,05), mommutuonoBeix (H,S,1,0g), nucepaucroit (H,S,0s5) n
mutnorucTor (H,S,04) kucior. CBoCTBA U CTPOSHNE YKa3aHHBIX KUCIIOT.

9.3MeHeHne KUCIOTHO-OCHOBHBIX W OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX CBOUCTB B paxy H,SOy4-
H,SeO04-HgTeOg. IMomyuenue. CTpoeHHE MOJEKYJ, CpaBHEHHE CHIIBI KHUCIOT. PaBHOBecue B 0OE3BOJHOM
H,S0,. Conmu KHCITOT, TTOTyYeHUE, CBOWCTBA
KonimoxkBuym Ne 3
Tema «A30T U €ro coeIUHEHUD

1.IlonoxxeHne a3ora B mepuoamdeckoil cucreme. CTpoeHHE DJIEKTPOHHOM OOOJIOYKH aroma.
Bo3MoxkHBIE cTEleHN OKUCIIeHYs. BaneHTHBIE COCTOSIHUS aTOMa a30Ta. THITbl THOPUIU3AIINY.

PacnipocTpaneHHOCTh B 3eMHOM Kope. MuHepaisl. Monekyna N, , JJIEKTPOHHOE CTpoeHHE (110
metogam BC u MO). [IpounocTts cBsi3u. KpaTHoCTh CBs3u. XUMHUUYeCKast akTUBHOCTh. B3anmozeiicTBre azora
¢ mpocThiMU BemiecTBamMu. Hutpuasl. Tumbsl coequHeHH (KOBaJICHTHBIC, WOHHBIC, C METaUTMYECKON
cBs13b10). Mostekyna N, kak nurana. HurporeanansHble KOMIUIEKCHI. ATOMapHEIH a30T.

2.Bogoponubie coemuHeHus azota. Ammuak. [lomyuenuwe. CTpoeHHME MOJEKYIbl. AMMHAaK Kak
JUTaH, JOHOpHAst criocoOHOCTh. [Iporieccs, mpoTeKkaromie Ipy pacTBOPEHUH B Bojie. BoccTaHOBUTENBHBIE
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cBoiictBa. Oxmcimenne NH; (katanmurthueckoe W Hekaranurmdeckoe). Conm aMMOHHUS, WX THIPOJIH3,
TepMHUUecKas yCTOMYMBOCTh. JKUIKui aMMuak Kak HEBOJHBIM pacTBOPUTEb.

3.T'uapazun N,H, Jlonyuenue. Ctpoenue moiekynbl. JJoHOpHBIE cBoiicTBa. PaBHOBECHs B BOAHBIX
pacTtBopax. OKHCIUTENHHO - BOCCTAHOBUTEIBHBIE CBOMCTBA.

4. T'mnpoxcunamud NH,OH. [lonyuenue. Ctpoenue momnekyinsl. JloHOpHBIE cBOMcTBa. PaBHOBECHS B
BOJIHBIX pacTBopax. OKHCINTENTFHO —BOCCTAHOBUTEIIBLHbBIE CBOWCTBA.

5.A3otucroBomoponHas kuciota HN;. Cuare3. Crpoenme Mojnekynbl. OKHCIUTENBHO -
BOCCTaHOBHUTEJbHBIE cBoWcTBa. Comnu - a3uzpl. [IpuMeHenue.

CpaBHEHHE KHCIIOTHO — OCHOBHBIX M OKHCIIUTEIHHO —BOCCTAHOBUTEIBHBIX CBOWCTB B paxy NHj,
N,H,;, NH,OH, HN;.

6. Okcunel. 3akucek azota N,O. Ilomyuenne. Ctpoenue monekyinbl. CTENIEHH OKHCIEHHUS aTOMOB
azora. Pu3nyeckue 1 XUMUYECKHE CBOKWCTBA.

Monookcun azora NO. OnektpoHHOoe cTpoeHune Mosekynsl (meron MO). IlapamarHetnsm
Moutekyiel. Jumepuszanus. Oxucnenne NO. Kommtekcsr NO.

7. NyOs.ITomyuenue. I[Iporeccrl, mpoTEKarOIIKE MPHU PACTBOPECHUH B BOJIE. duznyecknue Hu
XUMUYECKHE CBOICTBA.

8. NO,. Ctpoenue Monekymnsl. Jumepuzanusi. [Iporieccsl, mpoTeKaomue mpyu pacTBOPSHUN B BOJC B
3aBUCUMOCTH OT TeMmmeparypbl. OKHUCIMTENBHO - BOCCTaHOBHUTENbHBbIE CBOMCTBa. NO, Kak HEBOIHBII
pPacTBOPHUTEb.

N,O, . Ctpoenne monekyisl. PaBaoBecre N,O4: 2 N,O. ABTOMOHM3AINS B KUAKOM N,Oy.
Wcnonp3oBanne g cuHTE3a OE3BOAHBIX HUTPATOB MeTaioB.CpaBHEHHE KHCIOTHO-OCHOBHBIX U
OKHCITUTEIFHO —BOCCTAHOBUTEIHHBIX CBOMCTB B psay N,O - N,Os.

9 Kucnots! azota. A3oTHoBaTHcTasd kuciaora HyN,Os. [Tomydenue. Crpoenue monexymsl. Conu.

Asoructas  kucinora  HNO, [Tomy4denne. Crpoenue MOJIEKYJIBI. Nzomepuzanus.
HucnponopunonupoBanne. OKHCINTETFHO-BOCCTAHOBUTEIbHBIE CBOIicTBAa. Comy - HUTPUTHI. KOMIIIIeKCHbIE
coeIIMHEeHMsI, 00pa3oBaHHbIC IUranaoM NO, .

10. Azotnas kucimora HNO;. JJaGopaTopHBIH M POMBIIIICHHBI CITOCOOBI ToydeHus. CTpoeHwme
Mouekyibl. CBoiicTBa. Oxuciutenbheie cBoiictBa HNO;, 3aBucumMocTs 0T KoHIeHTpauuu. KomriekcHbie
coearHeHMsI, oOpazoBanHble JuranaoM NO;'. Hurpatel. Tepmuueckas ycToWduBOCTh HUTPaToB.CpaBHEHHUE
KHUCJIOTHBIX M OKUCIHUTEIBHBIX ¢cBOMcTB HNO,; 1 HNO;.

Konmoxksuym Ned
Tema «@ocdop u ero coeHeHUs

11. IMonoxenue dochopa B Ieproanueckoit cucteme saementoB JI. Y. Menneneea. CtpoeHue
aToMma, MpOsBIIIEMbIE CTENIEHN OKUCIEHUs, aoTponusi Gocdopa. CTpoeHne MoieKyn 0enoro, KpacHOro u
yepHoro ¢ocdopa. [Tonyuenue dhochopa U3 IPUPOIHBIX MUHEPATOB. DU3NUECKHE U XUMHUUECKHUE CBOMCTRA.
[IpumeneHnne.

12. TIonyuyenue coemuHeHuii ocdopa u crpoeHre Moyekyn: ochuna, nudocduHa, raJoreHUIOB,
cyb(puI0B, okcH0B. THUITBI THOPUAN3AIUY B COeMHEHUSIX Gocopa. Du3nueckre U XUMHYECKIE CBOWCTBA
coeauHeHH Gocopa ¢ HeMeTauTaMu.

13. Tpuunnb! cradunu3anuu Gocdopa B KHCIOPOIOCOJACPKANIUX COCTMHECHUSIX.

Crtpoenne u cBoiictBa (ocopHBIX KHCIOT: (ocopHOBaTUCTOH, (ocdopucTol, dochopHOH.
ComocraBieHrne CBOMCTB OKCHAOB U KHcIoT ¢ochopa. OpTo-, Meta — U mupopocHOopHbIE KHCIOTHI.
Ilomyuenne u cBoiictBa. Comn ¢GocOpHBIX KHCIOT - TUAPONN3, YCTOMYMBOCTHD B Pa3IMYHBIX Cpemax
KaJbLUEBBIX U cepeOpsHbIX coneil. Tepmuueckas ycrodumBocTh (ocdaroB. Ilepsrie mpeacraBieHus o0
M30TIOJH- ¥ TeTePO- OTUCOCTUHECHUSAX..

Bonpocsl Kk kos10kBUYMY Ne §
«Yriaepon, KpeMHHUI, 00p U UX COeAMHEHHUD)

1. ITonoxxenue snementoB B Ilepuoanyeckoi cucteme snementoB J[. . MenzaeneeBa. Y cToHYuBOCTD
romorierneii -9-2-. JlmaronaiapHoe cxocTBO B 1 Si.
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2. OcHOBHbIC TUIBI THOpUAU3alK opOuTaneit B coeaunenusx C, B u Si (BOJOPOIHBIX, IajlOTCH- U
KHCIIOpOA-coaepkanux). CpaBHUTEIBHAS XapakTepucTrka coenuaennii C, B u Si (¢ mpumepamn).

3. Kucnoponusie coequnenus yriepoaa.. Okucek yriepoga CO - cTpoeHue, MOJyYeHHE U CBOWCTBA,
KOOpIMHauus B KApOOHMIIaX, COCTaB U CBOMCTBA KapOoHMIIOB. BocctaHoBuTenbHbIe cBoiicTBa CO.

4, Oxkcun yraepona (+4), yronpHas kuciora. [lomydenue u cBoiictBa. Conul yrOIbHOM KHCIOTHI U UX
ycroianBocTh. Cofa, METOBI TIOMYUYESHHSI, CBOMCTBA, IPUMEHEHHE

5. Junuan. [panucroBomoponHas KUcioTa, €€ TayToMepHbie (Gopmbl. du3ndeckne W XHUMHUYECKUE
CBOMCTBA CHHIIIBHOW KUCTIOTHL. L{aHu b1, TOyYeHre U CBOWCTBA MPOCTHIX U KOMITJIEKCHBIX IIHaHUIOB.

6 Ponan. PoianucToBO1OpO/IHAS KUCIIOTA U €€ COJIH.

7. Kpemunii. [lomyuenue u cBoiicTsa.

8. Cunansl. Cunokcansl. CTpoeHHe, IOTy4eHNE U CBOMCTBA.

9. Opro- 1 MeTakpeMHeBbIe KHCIOTHI. [lonnMepr3anus opTOKpEMHEBOM KHCIOTHI, «OJOBBIE» M «OKCO»
- MocTukd. CTpoeHue U TUAPOIIN3 CUITUKATOB.

10. Bop. [Nomyuenue, ctpoeHre aToMa U MOJIEKYJIbI 00pa. du3nueckrne 1 XUMHUIECKHAE CBOWMCTBA.

11. Bopansl. Ctpoenue u cBoiicTBa. A30THBIE coeqrHEeHMS Oopa. ['amoreHn 161 60pa 1 UX THAPOIH3.

12. BopHas KUCIIOTa, CTpOeHUE OOPHOM KMJIOTHI, OJYyUYCHHE U CBOKMCTBA. Dupbl 00pHOM KKrcaoThl. Conu
0opHoOii KucnoThl. CTpOeHUE U CBOUCTBA OYPHI.

Kpurtepumn onenku (B 6a11ax) kouiokBuymon 1-5 ( 1cemectp)
- 0 ©6a/I0B BBICTABISICTCS CTYACHTY, €CIIM CTYJICHT HE UMEET MPEJICTABICHUS 00 00CYK1aeMOM BOIIPOCE, HE
odopmiteHa pabodast TeTpab
- 1 Oayu1 BBICTABISACTCS CTYACHTY, €CIH CTYICHT UMeeT ()parMeHTapHbIC MPEACTaBICHU 00 00CyKIaeMOM
BoOIpoce, pabovast TeTpaib He ohopMIIeHa;
- 2 Oaia BBICTABISETCS CTYJCHTY, €CIH CTYJICHT MMEST HETIOJIHEIC MTPEICTABICHUS 00 00CYkKT1aeMOM
BOMpoce, pabouast TeTpaab opopmileHa HE TTOITHO;
- 3 Gaia BBICTABISETCS CTYACHTY, €CIIH CTYIEHT NMeeT C(OPMHUPOBAHHEIE, HO COIEPIKAIIIE CYIECTBEHHBIE
MPOOEITBI MPENICTABICHUS 00 00CYX)IaeMOM Bompoce, pabodast TeTpaab 0popMIIcHa Ha MTOJIOBUHY;
- 4 Oayia BBICTABISETCS CTYJCHTY, €CIH CTYJICHT HUMEeT C(OPMUPOBAHHBIE CHCTEMATHYECKUE
NpEJICTABICHUS IO 00CYkKIaeMbIM BOIIPOCaM, HO UMEIOTCS OT/IeIbHbIE TIPoOeIbl B 0hopMIIeHUH pabodeit
TeTpajIu.
- 5 0aIoB BBICTABISIETCS CTYACHTY, €CIIH CTYJICHT UMEET CPOPMHUPOBAHHEIC CUCTEMATUICCKUC
MpeICTaBIeHUs 00 00CYyKIaeMOM BoIpoce, padouast TeTpaab oQopMIIeHa TOIHO.
Bonpocsl k Ko/LUIOKBUYyMaM 2 cemMecTpa
XuMusi METAJLJI0B
KonmoxBuym Ne 6
Turan, HUPKOHUIi, radpHuil U UX coennHeHusi. Banaauii , HHOOM A, TAHTAJ U UX COeTMHEHUS

1. DneMeHTHI NOArpyMIiel THTaHa. CTPOSHUE DIICEKTPOHHBIX 000JI0YEK U CTETICHH OKHUCICHUs. Paanychl
aToMoB 1 HOHOB. [Ipobnema paznenenus Zr u Hf. [IpupoaHbie coequHeHNs ¥ IPUHITUIBI UX TIEpepadOTKH.

2. CsoiicTBa TUTaHa, IUPKOHUS U radHusL. KoopIMHAIIMOHHEIE YKCIIa SIEMEHTOB MOTPYIITBI THTAHA.
3. OKcunbl ¥ THAPOKCUIBI THUTaHA, MAPKOHUSA W radHus (+4). IIporeccsl «oasamum» U «OKCOISITUN)
P OCAKICHUU THPOKCUIOB U3 PACTBOPOB.

4, Cocrossaue WOHOB THTaHa (+4) B BOAHBIX pacTBopax. CTpoeHHWE M HOHOOOMEHHBIC CBOMCTBA
THUAPOKCHIOB.

5. [epexucHsle coequnenus Tutana (+4). CTpoeHue, NoIydYeHHE U CBOICTBA.

6. Husmme creneHW OKHCICHHS 53JIEMEHTOB MOATPYIIBI THUTaHA, OOpa30BaHUE TPH HOIUIHOM
padbMHUPOBAHUU W IPYTHE METOABI TOTyUCHHUS. IIBeTHOCTS M KOOpAMHANMOHHBIN moma3ap Ti(IID),

Hu3mme raorenuasl Zr u Hf - ctpoenne coemuHeHmi.
OO0pa3oBaHue CBsI3Ci MeTaII-METaILI.

7. OO6mrast XapaKTepHUCTUKA CTPOCHUS aTOMOB BaHAIHsA, HIOOWS M TaHTaIa ( M3MEHEHHUS TOTCHIINAJIOB
MOHM3aINN (CTYNEHYAThIX W CyMMAapHOT0), OJM30CTh paguycoB aTOMOB HHOOWS W TaHTala, M3MCHEHHE
pasMepa u SHEPruH BaJCHTHBIX OpOUTAICH).

8. [Mony4yenue BaHaaWs, HUOOHS, TAHTANIA B POMBINUICHHOCTH. DU3NYECKUE U XUMHUYECKHE CBOHCTBA
NPOCTHIX BemecTB. [lepeBoi METalIoB B pacTBOP.

9. Oco0o0¢ MoJI0’KEHUE BaHA NS — YCTOMYUBOCTh HU3IINX CTETICHEH OKUCICHHS B BUJIE H30JUPOBAHHBIX
KaTHOHOB (y HHOOWSI U TaHTaja - B BUJIC KJIAaCTEPOB).

10. I'mapater okcuaos M(V). Jlnarpamma cocrosiaus Bananus (V) B pacTBope. BiusHue KOHIICHTpAITAN
u pH Ha QopMBI CyIiecTBOBaHMS BaHAIUS B pACTBOpaXx.
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11. Oxcunbl M(V) - pa3nuyust B CTpPOSHUN U PEAKITMOHHON CITIOCOOHOCTH. ["amoreHu sl BaHaausl, HIOOWS
U TaHTaJIa - COCTaB, CTPOCHUE M YCTOHYMUBOCTh. AHHOHHBIC (PTOPOKOMILIEKCHI.
12.ITepokcoconu, Tnoconu BaHanus (V). bponsst M,VO;.Boccranosnenne Banaaus (V) B BOZHOM pacTBOpE.

13. Coenunenusi Banagusa (+4). Oxcun, rugpokcunsl u conu. llomydeHue, gu3nyeckre M XMMUYECKUE
CBOICTBA.

14. Coenunenust Banagusa (+3). Oxcun, runpokcunasl u conu. llomydeHue, gu3nyeckrne M XMMUYECKUE
CBOICTBA.

15.Coequnenns Banagusa (+2). Oxcun, ruapokcuabl U conu. llomydenue, (usndyeckne M XUMHUYECKHUE
CBOICTBa

16.MI3MeHeHNE OKHUCIUTEILHO-BOCCTAHOBUTEBHBIX M KHCJIOTHO-OCHOBHBIX CBOMCTB 1Mo psmy V(II)-V(II)-
V(IV)-V(V). AHanu3 yCTOMYMBOCTA W PEAKIIMOHHOW CITOCOOHOCTH KOMIUIEKCHBIX coenuHeruid V(I1)-
V(ID)-V(IV) Ha ocaoBe TII. Crabmnmzamust V(I) u V(II1) B KOMITTIEKCHBIX COSTHMHCHHUSIX.

KoasoxkBuym Ne 7
«JJ1eMeHTBI NOATPYNIIBI XPOMA H UX COeTMHEHUs

1. CpaBHHUTEIbHAS XapaKTEPUCTUKA CTPOCHUS aTOMOB XpoMa, MOJHOJeHa M BoOjJbppama (Xapakrep
W3MCHEHUS TMOTCHIMAJIOB HOHW3AllUU, PaJiyCcOB aTOMOB, Pa3MEpOB WM DHEPIrHil BAJICHTHBIX OpOUTaseH).
[Tonydenue u cBoiicTBa XpoMa, MOJIMOIEHA U BOJIb(pama.

2. IIpyrauHBI, 00yCIaBIMBAIONINE YCTOMIMBOCTD M30JUPOBAHHBIX d3u d4 COCTOSHUIN y XpoMa M CBS3U
M-M st MmonubzieHa U Bolb(ppamMa B HH3IIUX CTENeHSX okuciieHus. CpaBHEHHE KHCIOTHO-OCHOBHBIX W
OKHCITHTENbHO-BOCCTAHOBHTEIBHBIX XapakTeprcTuk Cr’u Cr'.

3. Baxneimme coemuHeHUs Xpoma (+2 ): OKCHABI, TUAPOOKCHABI, comu. [loiaydueHue m CBOHCTBA.
CX0JCTBO 1 pa3iudne B CTPOCHUH U CBOMcTBax ameraroB xpoma (II), mombnena (II) m Boasdpama (II).

4. Baxmuelimue coenunenus xpoma (+3 ): OKCHJIBI, THIPOOKCUABI, conu. IlomyueHne u cBoiicTBa.

5. Kommnekcusie coequnenust xpoma (II0). Ilomyuenue, cBoiicTBa, nu3oMepusl.

6. Kiractepabie mpon3BOAHBIC MOJTMOACHA | BoJIb(hpama. CpaBHHTETTBHAS XapaKTEePUCTHKA
coeaunenunii M(VI).

7. Oxcun u xkucnotel xpoma (+6). PaBHOBecue momumepu3anydyd XpoOMOBOM KHCIIOTBI B pacTBOpax (Ha

MIPUMEpE CUCTEMBI XPOMAT -IHXPOMAT).
[Tomydenue u cBOCTBa XpOMATOB. TUXPOMATOB, XJIOPHCTOTO XPOMUIIA.

8. CpaBHEHHE M KHCIOTHO-OCHOBHBIE CBOicTBa "KHCIOT' MoymbOaeHa u Boib(pama. M3o- u
reTepOIOIUCOEMHEHNsT — YCJIOBUs 00pa30BaHUs, CTPOEHUE, CBOiicTBa U NpuMeHeHHe. OKHCIUTEIbHO-
BOCCTAaHOBHUTEJIHHBIEC CBOMCTBA , MOTHOIaTOB M Bodb(pamarosn (VI).
9. Bponsbl u cunu.YcnoBust 00pa3oBaHus U cBoiicTBa THoconeit monubaena (VI) u Bonsgppama (V).
10.CpaBHuTEIbHAS XapaKTEPUCTHKA IEPOKCOCOEIMHEHNH XpoMa, MoinbieHa U Bonbdpama. [lonyyenne u
CTPOEHUE NEPOKCHUJIOB XPOMA .
Kputepun onenku (B 0a1ax) KOJJIOKBUYMOB 6 n 7 ( 2cemecTp)
- 0 GaJITTOB BBICTABIIIECTCSI CTYACHTY, €CIIA CTYICHT HE UMEET MPEJICTaBICHUSA 00 00CyK1aeMOM BOTIPOCE, HE
odopmiteHa pabodast TeTpab
- 1 Gann BeICTaBIsACTCS CTYACHTY, €CJIM CTYACHT UMeeT (parMeHTapHbIE IPEACTABICHUS 00 00CyKIaeMOM
BOIpoce, paboyast TeTpalis He ohopMIIeHa;
- 2 Ganya BBICTABISIETCS CTY/ICHTY, €CITH CTY/ICHT MMEeT HETIOIHBIE IPECTaBICHUS 00 00CyK1aeMoM
BoOIpoce, pabovast TeTpalis oopMIIcHa HE MTOJTHO;
- 3 GaJuta BBICTaBIISICTCSI CTYACHTY, €CIIM CTYIEHT UMeET COPMUPOBAHHBIE, HO COJIEpIKAILUE CYLICCTBEHHbIC
po0eJIbl IPEICTaBICHUs 00 00CYKIaeMOM Bompoce, pabouas TeTpaab opopMIIcHa Ha MTOJOBHHY;
- 4 GaJna BeICTaBJIAETCS CTYIEHTY, €CIIU CTYIEHT UMeET C(OPMUPOBAHHbBIE CUCTEMATUUECKUE
npeAcTaBIeHUs 10 00CYKIaeMBIM BOIPOCaM, HO UMEIOTCS OTAEIbHBIE IPoOeIbl B 0hopMIIeHUH paboden
TETpajH.
- 5 GaJIOB BBICTABIISIETCS CTYIIEHTY, €CJIU CTYICHT UMeeT C(POPMUPOBAHHBIE CUCTEMATUUECKUE
npezacTaBieHus 00 00CcykIaeMoM Bompoce, paboyast TeTpanb ohopmiieHa MOTHO.
KonimoxkBuym Ne 8

«Maprasnen, TexHelHii, peHUH U UX COeTUHEHUS.)
1. OCHOBHBIE 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB B MOArpYIIeE: aKTUBHOCTh METaJUIOB,
YCTOMYMBOCTD BBICIIUX CTETEHEH OKHCICHHS, YCTOWYMBOCTh HH3IIUX CTEIEHEH OKHUCICHHMS, KIacTephl.
M3meHenne KUCIOTHBIX CBOUCTB B psixy Mn(1l) - Mn(VID).
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2. ITonyuenue u cBoOicTBa Maprania, TexHenus u peHus. [Ipumenenune. Coequnenus mapranma (0):

KapOOHWITEI.

3. IIpocteie u kommiekcHele coenuHenusi Mapranua (II). Ilomyuenme wu cBoiictBa. CBoiicTBa
TETPadIPUUCCKUX U OKTAIAPUUYECKUX KOMIUIEKCOB.

4, ITonydyenne wu cBoiictBa. coenuHenuii Maprania (III): ycroitumBocTh, 3ddexr Sna-Temrepa,
CTPYKTYypa miuHeau Ha mpuMepe Mn;0,. [lomydenue u cBoiicTBa coenuaennii mapranma (111).

5. Coenmunenust  wmapranma (IV). Crpoenue, monydeHue W CBOMCTBA. KOMIUICKCHBIE COSIUHEHUS
Maprasiia.

OKHCINTETHHO-BOCCTAHOBUTENBHBIE ~ CBOMCTBA  COSAMHEHWH  MapraHiia:  JUCIPOTIOPIHOHHPOBAHHE,
3aBHCUMOCTbD BEJIMYHMHBI JIeKTpoaHoro notenuuana ot pH cpeapl.Coennnenns mapranua ( VI). Crpoenue,
MOJIy4YE€HHE U CBOMCTBA.
6.Coenunenunst mapranua ( VII ). Crpoenue, nomydeHue U cBOICTBa.
7.  OKHMCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOWCTBA COECOUHEHWH MapraHia: JUCIPONOPLHOHHPOBAHUE,
3aBHCHMOCTH BEJTMYHMHBI SJIEKTPOIHOTO MOTeHInana ot pH cpenst
8.M3meHeHue KuCIOTHBIX cBoiicTB B psanxy HMnO, - HTcO, - HReO4Koopaunanmuonsnsle uncia B
KOMIUTIEKCHBIX COEIMHEHHUAX MapTaHila, TEXHENNS U PEHHSL.
9 CoenuneHns TexHeus U peHus. [lorydaenne, cBoHCTRA.
KosnoxkBuym Ne 9

«Kene3o0, K00ATHT, HUKEJIb U UX COCTUHEHUS
1. OO6mrast xapakTepuCTHKaA MOATPYIIIHI kee3a. JKene3o, koOaasT, HUKEIh MOTydeHHE W CBOMCTBA..
CrnnaBsl Ha X OCHOBe. YyTyH, CTallb, X IPOU3BOJICTBO.
2. Koppo3ust mMerannoB, BIusSHHE Ha Hee paznuYHBIX (hakTopoB. KaTo/Hble W aHOMHBIE MPOIECCHI.
Crioco0BI 3aIIMTHI METAIJIOB OT KOPpo3uu. KatomHble 1 aHOJHBIE TTOKPBITHS.
3. CoennHeHus Kele3a C pa3iIMYHBIMU CTENEHSAMH OKHCIEHHs. Pa3nuume ycTOMYMBOCTH BBICIIMX
CTeTeHeH OKHUCIICHUS I JKeJe3a, koOansTa u Hukesst. Bimusnue pH cpenpt.
4, [IpocTteie coenmnuenus xene3a, koodamsra, Hukens M (II) : okcuapl, Tuapokcuabl, conu. [lomydenne u
cBoiicTBa. 'maponus coneit.
5. [Ipocteie coenuuenus xene3a, kobdanera, HUKenst M (III): okcumsl, ruapokcunbl, conu. [lomydenue
u cBoiicTa. I'maponmus comeit M (11I).
6. KommuiekcHble coeanHeHus jkene3a, Ko0anbTa U HUKENS. BHICOKO- 1 HU3KOCIIHHOBBIE COCIUHEHUS.
Crabummzanus crenenedl oxucnenus. Komruiekcet M(0). U3meHenue crexuoMeTpuu KapOOHWIOB d-
anemeHToB. llommsnepHeie kapOouwmibl. ComocTaBiieHHe KapOOHHIOB C KOMIUIEKCAMH, COAEPIKAIUMH
MOJIEKYIIBI a30Ta.

7. Kommnexcusie coequnenust M (1) u M (I1I) ¢ koopanHanmoHHBIM 4ncioM 4,5 u 6.

8. Wzomepus u cTpoeHne aHHOHHBIX KOMILIEKCOB KOOAIbTA.

9. KadecTBeHHBIC peakIuy U Ha KeNe30, KOOAbT, HUKEIb. Pomanub! xkene3a. "bepiuHckas na3yps',
"TypuOyneBa cuHB".

10. [Tosrydenue u cBOMCTBA COeMMHEHMIA kene3a (+6 u +8).

KostoxBuym Ne 10
«JeMeHTBI NOATrPYNIBLI MeIH U UX COeTHHEHHUSD».
1.00m1ast xapakTeprcTUKa 3JIEMEHTOB MOArpynmbl Meau. ComocTaBIeHUE CBOWCTB 3JIEMEHTOB TJIAaBHOW U

nmobouHoi moarpymi. ComocTaBiacHHE CBOWCTB 3JEMEHTOB B moAarpymme. I[IposiBiseMble CTEIEHU
okucieHus. [Ipumepsl.

2. Ilonyuenue u cBoiicTBa Menu. BzaumonelicTBre MeTasia ¢ KUCIOTaMH U LIUAHUJAMU.

3. Ilonyuenue u cBoiicTBa cepedpa. B3ammoeicTBre MeTamia ¢ KUCIOTaMH U ITHaHUIaMHU.

4. IlonyueHue u cBoicTBa 3070Ta. B3auMopeiicTBiue MeTaia ¢ KUCIOTaMU U [IUaHUIaMH.

5. Tamorennaer Memu, cepebpa u 30morta.. CBOMCTBA M XUMHUYECKas CBA3b B TamoreHumax. [lomydeHue
rajJJoreHUI0B 3JIEMEHTOB.

6. Okcuabl U TUAPOKCUABL. TepMudeckas yCTOMIUBOCTD COJICH KUCIOPOIHBIX KUCIIOT.

7.KomrutekcHbIe cOeTMHEHNS Med, cepedpa 1 3010Ta. DddexT SAna-Temepa.

8. OKHUCIUTENHbHO-BOCCTAHOBUTEIBHBIC CBOMCTBA MOHOB M KOMIUIEKCHBIX coenuHeHui. [lepeBon B pacTBop
METAJIJIOB U UX COCIMHECHUH 3a CUeT 6 KOMIUIEKCOOOPa30BaHUsI.

9. Menb-KUCTOpOAHBIE COCTMHEHNUS - MaTepuaibl, oomagatontue ceorictBamu BTCIL.

Kputepun onenkn (B 0aj1ax) koan1okBuymoB 8-10 ( 2 cemectp).
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- 0 0aju1 BBICTABIISACTCS CTYIEHTY, €CIIM CTYACHT UMeeT (parMeHTapHbIC PEACTaBICHH 00 00CyKIaeMOM
BoIpoce, paboyast TeTpaib He 0ohopMIIeHa;

- 1 Oania BBICTABISETCS CTYJCHTY, €CIH CTYJICHT MMEST HETIOJIHEIC MTPEJICTABICHUS 00 00CYXK1aeMOM
BOMpoce, pabouast TeTpaab opopmileHa HE TTOITHO;

- 2 GayuTa BBICTABIISICTCS CTY/ICHTY, €CJIM CTYICHT UMeeT COPMUPOBAHHBIC, HO COJIEPIKAIIUE CYIICCTBEHHEIC
po0eJIbl IPEICTaBICHUs 00 00CYKIaeMOM Bompoce, pabouas TeTpaab opopMiIcHa Ha MTOJOBHHY;

- 3 Oayia BBICTABISETCS CTYJCHTY, €CIHM CTYJIEHT UMeeT C(OPMUPOBAHHBIE CHCTEMATHYSCKUE
NpeJICTABICHUS 1T0 00CYkKTaeMbIM BOIIPOCaM, HO HMEIOTCS OT/ICbHbIC HEJIOUEThI B OTBETE U O OPMIICHUH
paboueii TeTpan.;

- 4 Oayia BBICTABISETCS CTYJCHTY, €CIHM CTYJICHT UMEeT C(OPMHUPOBAHHBIE CHCTEMAaTHYECKUE
MPEJICTaBICHUS 00 00CYk1aeMOM Bompoce, pabouast TeTpaab oopMIIeHa TOJTHOCTEIO.

Bonpocsl k nenoBoii urpe «KoMmniekcHsle coefMHeHUD) (2 ceMecTp MOAYJIb 4)

1. OcHOBHBIE TTOJIOXKEHUS Teoprr BepHepa: MOHATHS [EHTPATFHOTO aTOMa, aifIeH T, TIOHSITHE
KOOPJMHAIIMOHHOT'O YNCJIa, BHEIIHEH M BHYTPEHHEH KOOPAMHALIMOHHOMN Cephl.

2. Merton BaneHTHBIX cBsizelt (BC) u ero npumeneHue s 00ObSICHEHUS CTPOCHUS KOMITJICKCHBIX
coenuHeHni. JloctouncTBa u Hepoctatku Metoaa BC.

3. Teopus kpucrammaeckoro moist (TKIID) n e€ npuMeHeHne 1u1sl ONTMCAHUS CTPOSHUS U CBOMCTB
KOMIUIEKCHBIX COCTUHCHHN. JJOCTOMHCTBA M HEIOCTATKY METO/Ia.

4, Teopus monst muranaos (TI1JI) , €€ oCHOBHBIE MOJIOKEHHS ¥ IPUMEHEHUE JTsl ONIMCAHUS CTPOCHHUS

KOMIUIEKCHBIX COSTUHEHHA.

Kputepuu ouenku (B 0anax):
- 2 OaJna BBICTABIIACTCS CTY/ICHTY, €CIIM .CTYJICHT aKTUBHO PabOTaeT B IPYIIIE, BIAJCET PEYBI0 U
apryMEHTUPOBAHO OTBEYAET HA 3aJJaHHBIC BOIIPOCHI;
1 Gann BeICTaBISETCS CTYJIEHTY, €CIH ..OH aKTHBHO YYaCTBYET B TPYMIIOBOH paboTe, HO HE yMeeT
apryMEHTUPOBATh CBOU OTBET;
- 0 0ayinoB BEICTABIISETCS CTYNCHTY, €CIIM .OH HEAKTUBEH B pabOTE TPYIIIIHI,

Tembl 10KI210B
1. JlanTaH 1 ero coeTMHEHUS.
2 DreMeHTHI IIepUeBOH MOATPYIIITBI U UX COeTUHEHMS.
3. DIeMEHTHl UTTPUEBOH MOATPYIIIEI K UX CBOMCTBA.
4.9eMEHTBI TIOJITPYTIITHI AKTUHOWJIOB M UX COCIUHEHUSI.
5. VcTopust OTKPBITUS TNIATUHOUJIOB.
6.Vppuanii u ero CoeTMHCHMS.
7.0cmuii 1 ero coeTUHEHUS.
8. Poauii u ero coeguHeHMs.
9.PyTeHuii 1 €ro COCTMHCHUS.
10.0co0eHHOCTH XUMUH MTaJUIagus
Kputepun ouenku (B 0a11ax) 10KI1a10B
- 2 Oaina BBICTAaBIISIETCS CTY/ICHTY, €CIIM T€Ma PACKPHITA TOJTHO, TPUBEICHBI YPABHEHHUS PEAKIIHIA,
OTpa)karoIINe METO/IbI MOYYEHHUS 1 CBOMCTBA BEIIECTB, OTPAKEHO MCIIOIb30BAHNE BEIIECTB Ha MPAKTHKE;
- 1 Oain BBICTaBISIETCS CTYACHTY, €CJIH .TeMa COOOIIEHUS pACKPBITA HE MOJIHO, MAJIO YPaBHECHUH,
OTpaKAIOIINX XHMHYECKHE CBONCTBA BEIIECTB, UMEIHCh HETOYHOCTH B M3JI0KEHUH MaTepHaa;
- 0 GaioB BBICTaBIISIETCS CTYIEHTY, €CIIH TEMa HE PAaCKPBhITa, JOMYIIEHBI OINOKH B HAITMCAHUH
YpaBHEHUI U N3TI0KEHUH MaTepraia

Py0exHble KOHTPOJIbHBIE PA00THI
Xumus HemeTawnoB. Moayasl (Cemectp 1)
Xumus Hemeta/LioB. Moayab 2 Cemectp 1
BAPHMAHT 1

1. [laiiTe CpaBHUTENBHYIO XaPaKTEPUCTUKY XJIOPUCTOTO BOJOPOAA U TU/Pa3HHA.
2. MeTtoapl TIOJIy9IEeHHS, CTPOCHHE U CBOMCTBA CEPHOM KHUCIOTEHI.
3. Ctpoenne, METOIBI TTOTYISHHUS M CBOMCTBA OKcHIa azoTa (+3).
4. MOXHO JT1 IS TIOJTyYeHHsI CEPOBOAOPO/IA HCIIOIB30BATh B3aUMOIEHCTBHE CYIb(UI0B
a) ¢ a30THOM KHUCIIOTOH, 0) ¢ YKCYCHOM KucaoToi? OTBET 000CHYHTE.
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5.IToueMy XJIOpHas KUCJIOTA SIBJIACTCS CHIBHON KUCIOTOM, HO CJIA0BIM OKHCIUTEICM?
6. 3akoHYHTE YpaBHCHHS U MOAOepHUTe KOAPPHUIIMESHTHI METOIOM MOJypeaKIuit
I, + CI, + KOH=
NHon + KzSzOg +H20:
Moayas 2 Cemectpl
BAPHUAHT 1

JaiiTe cpaBHUTENBHYIO XapaKTEPUCTHKY O0pHOU 1 hocopucToil KUCIOT.

Kakoe coennHeHHME MBITIBSIKAa 00pa3yeTcs Mpu NEHCTBHU pa30aBICHHOW CEpHOM KHCIOTH M ITUHKA

Ha oKcuJ MbIbska (+3)? Kakumu cBoiictBamu oHO 00nmagaet? [IpuBeaute ypaBHEHHs peakyil.

3. Kakoe BemecTBO Ha3bIBAIOT « KalBLUT», «Mpamop», «u3BecTHAK»? Kak oHO momyuyatcs B
nabopaTopuy, KAKUMHU CBOMCTBAMM 00JIalaeT U TJe IPUMEHSETCS

4. Ocy1ecTBUTh NPEBPAIIECHUS U HAWTH HEU3BECTHBIE BEILIECTBA

[\

NaOH HCI t, C Mg KMnO,
A)Si—> Xi—» X3 - X5 Xy— Xs
NaOH HCI t,C Mg KMnO,

B)Sb—> X1—> X2 — X3—> X4—> X5

Xumus metaninos. Moayis 3 (Cemectp 2)
BAPUAHT 1
1.MeTos! MOTydIeHHS ¥ CBOWCTBA THAPOKCHIOB HATPUS U KaJIBIIHS.
2. Urto 0011Iero u pa3auyHOTO B XUMHYECKOM MOBEACHUN OCPUILIVSI, ATFOMUHHAS U 0J0Ba?
3. Yro Takoe «KEeCTKOCThY» BOAbI? Kakne BUIIBI )KECTKOCTH BhI 3HaeTe M KaKWe METOIBI yIaJCHHUS
YKECTKOCTH BOJIBI CYIIECTBYIOT?
4. OCyIIecTBUTE CIICIYIONTNE MPEBPAIICHIS, HA30BUTE BEIIECTBA M YKAKUTE MX OKPACKY Ml METOIBI
TTOJTYICHIS
A) TiO, — TiCl; — TiOCL— Na,TiO; — TiOSO,— Tiy(S0,);
b) V — VCI, — VOCI; — Na,V,09 — HVO;
B) Cr— [Cr(CH3COOQO),* 2H,0],— Cry(S04); — K;3[Cr(OH)¢] — K,CrO4 —K,CrOs
5. Wcnionp3ys BETUYMHBI CTAaHIAPTHEIX AJIEKTPOIHBIX MOTCHIIMAIOB, 000CHYWTE TIOYeMy IpH
B3aMMOJICUCTBHH C BOJOW XJIOpHI0B BaHamus (+3 ) 1 (+2) 00pa3yroTcst pa3Hble IPOAYKTH PEaKITHH.
Xumus metaios. Moayas 4 (Cemectp 2)
BAPUAHT 1
1. Kakumu BemecTBaMu CIIEAYET BOCIOIB30BATHCS ISl IEPEBEICHUS B pacTBOp OKCHIA MEIH
(+1)?
2. Uto obmero u pa3aMdHOTO B CBOICTBaX eppaToB (+6), MaHnranatoB (+6) u kympartos (+3)? OteT
CONPOBOXKAANTE COOTBETCTBYIOIIMMHU YPABHEHUSIMU PEAKIIUN?
3. Hammmute Gopmynny xiaopuaa rekcaaMuHKoOabTa (+3). Onpenenure KoOpIuHAIIMOHHOE YHCII0
KoMImIekcoobpo3asarens, Bennauabl DCKII 1 MarHuTHOTO MOMEHTAa B MarHUTOHaX Oopa. BHerHe-
WJIH BHYTPUOPOUTATHHBIM OyIET KOMILIEKC, TOYeMYy?
4. Kaxkoe BelecTBO Ha3bIBAIOT (ILIABKUN OCIBIN MPEIUIUTAT»? YKAKUTE YCIOBUS €r0 IMOTyICHUSI.
KaxkoBo cTpoenwue 3Toro BemecTra’?

5. TlpuBeauTe ypaBHEHHUS peakui JJIs CIEAYIONIUX MPEeBpaIllCHUH:
A) MnSO; — MnO, B) MnSO,— K,;MnO,
b) MnSO4 — HMnO, I') MnSO4 — Mn(CH;COOQO);

Kputepun onennBanus py0e:KHOH KOHTPOJIbHOI padoThI

-15-12 GaiyioB BBICTABISIETCS CTYICHTY, eciii paboTa BeimoiaHeHa Ha 80-100 % oT mpeiaraeMoro oobema u
M3JI0’)KEHA TPaMOTHBIM SI3BIKOM B OIPEeNICHHOM JIOTHYEeCKOH MOCIe0BaTeIEHOCTH C TOYHBIM
HCIIOJIb30BaHUEM CIIEIIHAIM3UPOBAHHON TEPMUHOJIOIUY; I0KA3aHO YBEPEHHOE BJla/ICHUE HOPMATUBHOM
0a30Mi, IPaBUIBHO PELLIEHbI BCE paCUETHBIE 3a7ayul, HAlMCaHbl YPAaBHEHUS PEaKI1i-

- 11-9 GannoB BBICTAaBISETCS CTYIEHTY, €ClIM paboTa BhIoJHEeHA B 00beMe 60-79% oT mpeiaraeMoro
o0BeMa,
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HO MMeEET OMH U3 HEJOCTATKOB:

B paboTe JOMyIIeHbl OIWH-/IBAa HeI0YeTa MPU OCBEIIEHNH OCHOBHOT'O COJIEPYKAHMS OTBETA;

HET OMPEJICIICHHON JJOTMYECKOU IMOCIIE0BATEIFHOCTH, HETOYHO HCIIONIB3YETCS CIICIIUAIN3UPOBAHHAS
TEPMHHOJIOTHS, JIONYIIICHa HETOYHOCTh B pacyeTe 3aJaul WiIH HEBEPHO MoI00paHbl KO3 (UITMEHTHI B OJHOM
W3 YpaBHEHUHN peaKIuu.

- 6-8 6a/IOB BRICTABISETCS CTYICHTY, €CIIH paboTa BBHITIOJTHEHA HEMOJIHO B 00beMe 45-59%, He mokazaHo
o0Iiee MOHMMAaHNE BOMIPOCA, UMEITUCH 3aTPYTHCHHS WM JIOMYIICHBI OIUOKHU B OMPEICIICHUN TIOHSATHIHA,
WCTIOJIb30BaHUH TEPMHUHOJIOTHH, TIPH 3HAHUH TEOPETHYECKOTO MaTepHaia BEISIBICHA HETIOTHAS
c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHUH M HABBIKOB PEIICHHUS XUMUUECKUX 3a/1a4 WA YMEHHS TI0JI0UPAaTh
KOA(PGUITUCHTEl B ypaBHEHUSIX XUMHYCCKUX PEAKITHIM.

Tembl KypcoBbIX padoT
o kypcy «Heopranmueckass Xumus»

1. DTopuIHBIE KOMIUIEKCHI IEPEXOTHBIX METAJUIOB M UX MTPUMEHEHHE .

2. KiatpaTabie coennHeHHUS.

3. Knacrepsl: mony4enue, cTpoeHue, CBOWCTBA U IPUMEHEHHE.

4. Heopraanueckue monuMeps! 1 UX 3HA4YCHUE.

5. CBoiicTBa HAHOMAaTEPHAIIOB, MX 0COOBIE CBOMCTBA M PUMEHEHUE .

6. CoBpeMeHHBIC NCTOYHUKH SHEPTUH U POJIh COSAUHEHUI METAIJIOB B UX padore.
7. Hogrle kommiekcHbIe coeuHeHns Meau (1) ¥ X MpUMEHEHHeE.

8. KommuiekcHble coefnHEeHNS MIATHHBIHA CITYXK0€ y YeloBeKa.

9. Hogsle koMIUIEKCHBIE cOeTMHEHMSI cepelpa.

10. CoenvHEHUs TEXHEIHS, TIOTYYCHHE , CBOKCTBA.

11. Mertasutel M BIX COSIMHEHUS B MPOIieccax Karaiusa.

12. [IpumeneHne KOMITTIEKCHBIX COEAMHEHMH 3010Ta B METUIIHE.

13. XUMHUYECKUE HCTOYHUKU TOKA U TIEPCIICKTUBBI UX UCTIOIH30BAHMS.

14. CoenuHeHus 30J10Ta U cepedpa B XUMHU M MEAULIUHE.

15. [TonryueHue 1 CBOMCTBA MOCTUKOBBIX KOMILICKCOB KOOAIbTa, POIUSA U HPUINSL.
16. CoeMHEHUS JIAHTAaHOUIOB M UX KOMILUIEKCHBIX COSIMHEHUI B COBPEMEHHOW MTPOMBIIUICHHOCTH.
17. [TomryueHue cBEpXYUCTHIX MATEPUATIOB B COBPEMEHHOMN MPOMBIIIIJICHHOCTH.

18. KowmrekcHple coennaeHns xpoma (+2).

19. Coemunenus xpoma (+3) B HAyKe ¥ TEXHUKE.

20. [MonmmoxcomonubaaTHbIe Knactepsl. [lonydueHre, CTpoeHUe U TPUMEHEHUE.

21. HoBble cBepxTspKkenbie 31MeMeHTh: [IpoOiieMbl TONyYeHWS W HM3YYeHUS CBOMCTB HOBBIX
CBEPXTSKEITBIX 3JIEMEHTOB.

22. [Tonyyenue u cBOMCTBA HOBBIX KOMILIEKCHBIX COCAUHCHUN HUKEIS.

23. KapOonunsl: cTpoeHue, moay4eHue, IpuMeHeHHeE.

24, HoBbie MaTepnanbsl B HEOPTaHUIECKONH XUMHH.

25. KomMmrutekcHbIe COeTMHEHUSKAIBINS U MarHusl, UX TOTYYCHUE U POJIb B OMOXUMHUYECKHX MPOIIeccaXx.
26. MeTanioKOMITIEKChI, UX TOJIYyYEHUE U CBOMCTBA..

217. Kommuiexcsl sxemne3a 1 uX pojb B XUMUHU U OMOXIMHH.

28. I'eTepononucoe TMHCHAS U X IPUMCHCHUE. .

29. [Tpobnembl epepaOOTKH MapraHLEBBIX PYA.

30. Heoprannueckue coeTMHCHNS TIPOTHB paka.

31. Heopraunueckue npou3BoACTBa U IPOOJIEMBI SKOJIOTHH.

32. OcoOEeHHOCTH CTPOEHUS U TIOBEACHUS U30TIOIMCOCSIMHEHHH XpoMa B BoJb(pama.
33. bepunnuii u ero coeAMHEHHUS .

34. Baxxneiimme coeqMHEHNS «KPBUTATHIX» METAJUIOB M UX POJIb B OCBOEHHH KOCMOCA.
35. CoemuHeHUsT OCMUS, WX TOJydeHHE U CBOMCTRA..

36. Banajguii 1 ero HOBEIE COETUHEHUS.

37. HoBble KOMIUIEKCHI BaHA IS

38. Coenunenust HHOOUS 1 TaHTana. [lomydyenne, CBOHCTBA, IPUMEHECHHE.

39. [Tepokcokommekcel MeTaiioB. [lonyueHue u npuMeHeHHe.

40. HuTporeHnnbpHbIE KOMIDICKCHI METAJUIOB U IPOOJIeMa CBA3BIBAHUS a30Ta.

41. CoenuHeHUsT MapraHila B HCOOBITHBIX CTETICHSIX OKUCIICHHS.

42. ®deppaTsl, MOIYYCHUE U CBONUCTBA.

43, Coenunenus menu, cepedpa u 3oi0t1a (1). [IpumeHenne u nmony4eHue.
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44, CoemuHeHHs 0JI0BA U CBUHEIA Ha CITy)kOe derroBeka.

45. ['epmanwmii 1 €0 COCTMHCHHUS .

46. CoenuHeHus Tajuus, MHAUA U Tanus. VX nmonb3a u Bpen Jyis yenoBea.

47. Hcnons3oBanne METAIIJIOB M MX CINIABOB B KOCMOCE.

48. Hanoyriepon Ha ciryx0e demoBeka.

49, Ponr HEopranmyecknx COeMMHEHUH B MPOIIeccax CHHTE3a HOBBIX OPTAaHIMYECKIX BEIIECTB.
50. CoenvHeHns KaJablys B HAIICH KU3HU.

Kputepun oueHuMBaHHSA KypcoOBbIX padoT

[MoarororneHnHas u oopMIICHHAS B COOTBETCTBUU ¢ TpeOOBaHUSIMHU paboTa (Mpe3eHTalus, J0KIaT)
OIICHUBACTCS TIPETOIaBATEINIEM TI0 CIICAYIOIUM KPUTEPUSIM:

- YPOBEHB 3pyIMPOBAHHOCTH aBTOpPA 10 U3YUCHHOI TeMe (3HaHHE aBTOPOM COCTOSIHHS N3y4aeMOil
MPOOJIEMATHKY, IMTUPOBAHNE UCTOYHUKOB, B T.4. HITA);

- IOTUYHOCTH IT0JIa4YH MaTepraja, TpaMOTHOCTb aBTOpa;

- COOTBETCTBHE PAOOTHI BCEM CTaHIAPTHBIM TPEOOBAHHUAM K O(HOPMIICHHIO;

- 3HaHWA U YMEHUS Ha YPOBHE TPeOOBaHUI CTaHAAPTA JAaHHON MUCIUILIMHBL 3HAHUE (PaKTHICSCKOTO
MaTrepHuaia, yCBOCHHE OOIINX IMMOHATHN U HUICH.

- 0 0a/IOB BBICTABIIACTCS CTYACHTY, €CJIM Pab0Ta HE COOTBETCTBYET KPUTECPUSIM;

- 3 Oayuia BBICTABISETCS CTYJCHTY, €CIM paboTa YaCTUYHO COOTBETCTBYET KPUTCPUSIM;

- 4 Gaia BBICTABISETCS CTYAEHTY, €CIIM paboTa COOTBETCTBYET KPUTEPHUAM, HO OTCYTCTBYET JIOTHIHOCTD
U3T0XKeHUs nHpopManuy;

— 5 6aJIIOB BBICTABIISIETCS CTYICHTY, €CTT paboTa MOTHOCTHIO COOTBETCTBYET KPUTEPHUSIM.

5. Y4e6Ho-MeTOAUYECKOE M HH(POPMAIMOHHOE O0ecnieYeHHue TUCIUITTMHbI
5.1. IlepeyeHb OCHOBHOM M IOMOJHUTEIbHON YUeOHOM JUTEPATYPhI, HEOOXOAMMOI 1JIS 0CBOECHUSA
JTUCIUTLTHHBI
OcHoBHas JuTepaTypa
1. Tperwsikos 10./1., Mapteiaenko JI.W., ['puropseB A.H., IluBanze A.}FO. Heopranndaeckas xumus. Xumus
anemeHToB. M.: M31-B0 Mock. yH-Ta, 2001, 2004, 2007, 2011. T.1,2. - http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?init+bashlib.xml,simple.xsl+rus
2. Heopranwueckas xumus / [log pen. Tperbsikosa F0.J1. B 3-x Tomax. M.: Akagemusi, 2008.- DnekTpoHHAS
oubmmoreka . http://ecatalog.bashlib.ru/cgi-bin/zgate.exe
3. lN'oms0paiix 3.E., Macnos E.. C6opauk 3amad. M.: Beicm. mik.,2004, 2007-,384 c.
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe
JonoHuTE/ILHAS INTEpaTypa

4. AxmeroB H.C. O6mas u sHeoprannueckas xumus. M.: Beicur. mik., 2003, 639 ¢. DnekTpoHHBIH pecypc
http://e.Jambook.com/ Axwmeros, Hannb Cubratosuu. OOmmiast u Heopranudeckast xumus : yueonuk / H. C.
AxmeroB .— U3n. BocbMoe, ctepeotun. — Cankr-IletepOypr : Jlanp, 2014 — 743 c. —.: ¢. 727 .—
JlocTyIl K TEKCTY AJIEKTPOHHOTO M3/IaHUS BO3MOXKEH Uepe3 DIICKTPOHHO-OMOIHOTEUHYH0 CUCTEMY
uznatensctBa "Jlanp" URL:https://e.lanbook.com/book/91305#book name
5. HekpacoB b.B. OcuHoBrl 00mm1eit xumun. B 3- x Tomax. M.: Beicm. mk.,1969,1970, 1973.- -
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?init+bashlib.xml,simple.xsl+rus

6. I'punByn, H. Xumust amemenToB: B 2 T. (KOMIUICKT) [DaeKTpoHHBIH pecype] : cnpaBounuk / H. I'punByn,
OpHIIO A.. — DnekTpoH. AaH. — MockBa : UznatensctBo "Jlabopatopus 3Hanuit", 2017. — 1348 c. — Pexxum
noctyma: https://e.lanbook.com/book/94157.

7. BopobbeBa, Onbra MiBanoBHa. Bonpochl,ynpakxHeHUs U 3a/1a44 [0 HEOPraHU4ecKoi xumuu:[ Yueb.mocodue
qutst xuM.crier.yH-B] / O.U. BopoOweBa, E.A. JIaByt, H.C. Tamm ; mox pen. A.B. HoBocenoroii .— M. : U3n-Bo
MI'V, 1985 .— 175 ¢. — DnexrponHas oubnuoreka . http://ecatalog.bashlib.ru/cgi-bin/zgate.exe

8. l'enmbpman, M.U. Heopraumdaeckast Xumusi [ ANEeKTpOHHBIN pecypce] : yuebHoe mocodue / M.U. 'enpdman, B.I1.

IOctpatoB. — DOnekrpon. nan. — Cankr-IlerepOypr : Jlanp, 2009. — 528 ¢. — JlocTyn K TEKCTY 3IECKTPOHHOTO
W3JIaHNS BO3MOXKEH Yepe3 DIIEKTPOHHO-ONOINOTEUHYIO CHCTEMY m3aaTenscTBa ""JlaHp"
URL:https://e.lanbook.com/book/91305#book name
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9. KpaTkuii Kypc TeopeTHdecKol HeOpraHHYECKOM XUMUU [ DIIeKTpOHHbIN pecypc] : yueOHoe nocobue / E.I.
I'onvapos [u ap.]. — DnekrpoH. nan. — Cankt-IletepOypr : Jlanp, 2017. — 464 ¢. — Pexum nocrymna:
https://e.lanbook.com/book/93591.

10. Tarapunosa, 3.C. Heopranuueckas xumus. KoHCTIEKT NeKIuid [ DNeKTpOHHBIN pecypc] : yueOHoe nmocodue /
9.C. TarapunoBa, A.A. boopoBaukoBa. — DnekTpoH. JaH. — Kemeposo : Ky3['TY umenu T.®. 'opbauena,
2013. — 63 c. — Pexum mocryma: https://e.lanbook.com/book/69527.

11.boeBa M K., Amunesa H.A., UnbsicoBa P.P. Metoauueckue ykazaHus K JJaOOpaTOPHBIM paboTaM 1o
Heopranndyeckou xumuu. «Hemeramnby a1 cTyaeHToB 1 Kkypca xumudeckoro dakynbrera, Y da. PULL
Baml'y,2015.- https://elib.bashedu.ru/

12. AmuaeBa H.A. 3amaanst K KOJUIOKBHyMaM 110 XUMHUH HEMETAIIOB. MeToandeckue yka3aHus 1is 1
Kypca xumudeckoro dakynprera.- ¥Yda, PUL baml'y, 2014 - 32c¢.- https://elib.bashedu.ru/

13. Amunesa, H.A., Ky3una, JL.I'., BepectoBa, T.B. XumMust Metaiios: 1abopaTOPHBIH NPAKTUKYM 110
Heopranndeckot xumuu / H.A. Amunesa, JI.I'. Kysuna, T.B. Bepecropa. bamkupckuii rocy1apcTBeHHBIH
yauBepcutet. — Yda: PUL baml'V, 2017, 96 c. https:/elib.bashedu.ru/

14. bepecroBa T.B., AmuneBa H.A., Ky3una JI.I' 3ananus 1151 OATOTOBKU K KOJIJIOKBUYMaM O XUMUU
meTaiios-. Y da, PULL baml'y, 2016,.-C.47. https://elib.bashedu.ru/-

5.2. Ilepeyenb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu « AHTEepHET» M
NPOrpaMMHOI0 odecrevdeHusl, He0OXOMMBIX ISl OCBOECHHS THCIUILTHHBI

1. DnexrponHas budauoreynas cuctema «9b baml Vy - https://elib.bashedu.ru/

2. DnexTpoHHas OMONIMOTEeUHas cucTeMa «Y HUBEpCUTEeTCKas OnbnnoTexa oHnaitny - https:/biblioclub.ru/

3. DnekTpoHHas OMOIMOTEeYHAs CUCTeMa u3aaTeNbeTBa «JlaHby - https://e.lanbook.com/
4. DnekTpoHHBIH Katanor bubnmuorexu baml'y - http://www.bashlib.ru/catalogi/

5. VuuBepcanbHas baszel pganHpix EastView (gocTynm K QIEKTPOHHBIM HAayYHBIM OKypHaiaMm) -
https://dlib.eastview.com/browse

6. Hayunas snextponHass Oubnuoreka - elibrary.ru (ZocTym K 3J€KTPOHHBIM Hay4YHBIM >KypHallaM) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Hdoroop Ne 104 ot 17.06.2013 r.
JluueH3un 6eccpounbie

8. Microsoft Office Standard 2013 Russian. Jlorosop Ne 114 ot 12.11.2014 r. JInnen3nu 6eccpodHbie

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

Cpok neficTBus auneH3uu 10 25.09.2019

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

11. Cucrema uneHtpamu3oBaHHoro tectupoBanus baml'yY (Moodle). YHuepcanbHas oOIIecTBeHHAs
ymuensua GNU

6. MaTtepuaabHO-TeXHUYecKas 0a3a, HeoOXoauMasi ISl OCYLIECTBJIEHUSI 00Pa30BaTeIbLHOI0

nmpoumecca mo TMCHUINJINHE

HaumeHoBaHue
CHenuaJIbHbIX
HOMeIIeH il 1 OcHaleHHOCTH CNIeHAJbHBIX OMeIleHHil H MoMeLIeH il IS Ilepeyenn
noMemenuii 115 CaMOCTOATEILHOU PadoThI JIMIEH3HOHHOTO
CaMOCTOSITe b~ MPOrpaMMHOIo
HOIi padoThI obecrievenns.PexBusn
ThI
MOATBEPKIAIOIIET0
JAOKYMEHTA
1 2 3
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1.yueOHas
ayauTopus
NpoBeIeHUs
3aHATHI
JIEKIIHOHHOT' 0
THINA:ayTUTOPUS
Ne 405 (xumdax
KopIyc),
aypuropust Ne311
(xumpak xopmyc),
aynuropusiNe 310
(xumpak xoprryc),
aynuropust Ne 305
(xuMmak xopIryc).

I

2.yuyeOHast
ayauTopus
NpoBeAeHUsI
3aHATHI

I

CEeMHUHAPCKOro
THIA:

naboparopust  Ne
401 (xumdaxk
KOpITyC),
naboparopust  Ne
421 (xumdpax
KOpITyC

3.y4eOHble
AyAUTOPUH LIS
KYPCOBOTO
NMPOEKTHPOBAHMS
(BBINIOJTHEHUS
KYPCOBBIX
pador):
naboparopust Ne
307 (xumdax
Kopryc),
nabopartopust Ne
408 (xumcax
KopIyc),
naboparopust Ne
409 (xumpak
KOpITyC),
naboparopust Ne
414(xumpax

KOpIyc)

4. yuyeOHast
ayaquTopus  J1Js
NpoBe/leHUsl
TPYNIOBBIX |
HHANBUIYATbHBI
X KOHCYJIbTAIUIA:

Aynutopusi Ne 405

VYueOHas Meberns, y4eOHO-HaTJIsITHbIC nocobwus,
JI0CKa,HOYTOYK,MynbTHMeana-poekrop Mitsubishi XD3200U, skpan

¢ anektpornpuBoaoM 300*400cm SpectraClassic.
Aynutopus Ne 311

VYuebnast  mebelb, yueOHO-Har IS AHbIC nocoowus,
HOYTOYK,mpoekTop Mitsubishi XD 600U, skpaH ¢ 31€KTPOIPUBOIOM

Projecta 183*240cm Mattewhite.

JIOCKa,

Aynutopus Ne 310
Vuebnas Me0enb, y4eOHO-HATJISTHBIC rmocoowus, JIOCKa,
HOYTOYK,MyJbTUMenua-mpoekrop  Mitsubishi EW230ST, »skpan
nacrennslii ClassicNorma 244*183.

Aynutopusi Ne 305
Vuebnas Me0enb, y4eOHO-HATJISTHBIC rmocoowus, JIOCKa,
HOYTOYK,MyJbTUMenua-npoekrop  Mitsubishi EW230ST, »skpan

nactenns ClassicNorma 244*183.
JladopaTopus Ne 401

YueOHas MeOesb, yueOHO-HATIISIHBIC TOCOOUs, T0CKa, OaHs BOJsHAS,
Becel aHanutuueckue Leki B2104(100*0.001 1), Becer BK-600
naboparopusie (600%0,01 r), cucremusli 010k KommbloTepa Pentium
4  2.0A/GigaByte = GA-8LD533/512Mb/4  O.OGb/FDD/ATX.
nuctwsitop J19-4.

JlaGopaTopus Ne 421

VYuebHas meOenb, yueOHO-HAIHbIC Toco0us, qocka, Beckl BK-600
naboparopusie (600*0,01r)

JlaGopaTopust Ne 307

Y4ebHas Mmebenb, yaeOHO-Har s AHbIe Toco0ust, u3meputens OP-264/1
— 2 IT.,KOMITBIOTEP B COCTaBE CUCT.OJI0K
BUSNBusiness,mountop20"LG, ki1aBuaTypa, MblIib, MEIIAJIKA
MarHuTHas ¢ nogorpesomII3-6110M, MOV XEROX
WorkCentrePE114e(undp.xomup 14xon/mMun-+naz.npuntep600*600dpi,
l4ctp/mun), morntop JKK 15" BenQFP 51G<Silver-Black>
(1024*768, LCD), npuntep HP Laser Jet 1022 (A4, 1200dpi, 18
ctp/mun), npucnocodnennetutp TIIP-M-4, peructpatop OH-827, pH-
metp pH-150MU croc.nmoBepkoi, CHCTEMHBIH OJIOKKOMITHIOTEpA
CeleronD2.26/256Mb/80Gb/3.5"/Kombo: 16/52/24/52/Kopnyc STEP
300W

JladopaTopus Ne 408

VYuebHnast MeOeinb, yueOHO-HATIsIIHbIE Toco0us, nocka, pH-merp pH-
150MU (¢ roc. mnoBepkoi), koinbonarpeBarenb ES-4110 mp-Bo
Poccusi, M®Y CYOSERA nazepusiii FS-1030MP A4, Becwt BCJI-
200/1 1A, ceiid.

1. Windows 8 Russian.
Windows Professional
8 Russian Upgrade.
Joroop Ne 104 or
17.06.2013 T.
JIunen3uubdeccpouHbie

2.

MicrosoftOfficeStandar
d 2013 Russian.
Horoop Ne 114 or
12.11.2014 T.
JIuuen3uu GeccpoyHbie

3.
KasperskyEndpointSec
urity Uit Ou3Heca -
CraHpapTHBIN.
Horosop
Ne31806820398 oT
17.09.2018 r. Cpok
JNEUCTBUS JTULICH3UH 10
25.09.2019

4. Cucrema
LUECHTPAIN30BaHHOTO
tectupoBanus baml'y
(Moodle).
YHuBepcanbHast
oOIIeCTBCHHAS
muuen3ust GNU

5.
LinuxOpenSUSE  12.3
(x84 64)
GNUGeneralPublicLic
ense
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aynuropust Ne 405
(xumpak xoprryc),
aymuropust  Ne311
(xumpak xoprryc),
aynuropusiNe 310
(xumdak xopmyc),
aynuropust Ne 305
(xumcax xoprryc).

5.yueOnas
ayiuTopusa A
TeKyIIero
KOHTPOJISt "
MPOMEKYTOYHOMH
aTTecTalUu:
aynuropust Ne 405
(xumpak xoprryc),
aynuropusaNe311
(xumpak xoprryc),
aynuropusiNe 310
(xumdak xopmyc),
aynuropust Ne 305
(xumdak xopmyc),
aynuropust Ne 001
(xumpax
KOPITYC),ayAUTOPH
g Ne 002 (xumpax
KOPITYC),ayAUTOPH
g Ne 006 (xumpax
KOPIYC),ayANTOPH
a Ne 007 (xumdak
KOPIYC),ayANTOPH
a Ne 008(xumdak
Kopyc),
aynutopust Ne 004
(xumpak xoprryc),
aynuropust Ne 005
(xuMmak xopIryc).

6.moMeleHue st
CaMOCTOSAITEIbHO
i padoThi:
YATANBHBIN 3al
Nel (TaBHBIH
KOpITYC),
YHTAJIBHBIN 3all
Ne2 (puzmat
Kopmyc-y4eOHoe),
YHTAJIBHBIN 3all
Ne4 (roprryc
o6uodaka),
YATANBHBIN 3al
Neo5
(rymMaHUTapHBIH
KOpITYC),

JladopaTopus Ne 409
EMkocTHas siueiika 111 aHaidM3a CYCIEH3WH M 3MYJIbCHM IS
paboTBl ¢ Jla3epHBIM aHAU3aTOpOM paszMepoB dyactun SALD-
7101,na3epupiii  audpakMOHHBIA aHANMM3ATOp pa3Mepa YacTHIL
SALD-7101, crabumm3atop Pecanta ACH -1500/11] «Ba
(280*140*185 4,5 xr), cymmika aboparopnast BakyymHas CIIT-200.
JladopaTopus Ne 414
VYuebnast mebenb, konpykromerp OK-FO4, mepememnBaromiee

yerpoiictBo  '12-6500 1.75.45.0060, cymmnka nabopaTopHas
BakyyMmHas CIIT-200, ynptpaTepmocrat YTVY-3 — 2mt., MonuTop 17"
LGezFlatronT710BH (0.2, 1280*1024-68T"11, TCO"99).

Aynutopusa Ne 001
YyebHas Mebelb, yaeOHO-HATIISTHBIE TOCOOMS, TOCKa

Aynutopusi Ne 002
YueOHast MeOenb, yueOHO-HATISIIHBIC TIOCOOUS, JOCKa

Aynutopus Ne 006
YyebHas Mebelb, yaeOHO-HATIISTHBIE TOCOOMS, TOCKa

Aynutopusi Ne 007
YueOHast MeOenb, yueOHO-HATISIIHBIC TIOCOOUS, JOCKa

Aynutopus Ne 008

YyebHas Mebelb, yaeOHO-HATIISTHBIE TOCOOMS, TOCKa

Aynutopusi Ne 004

Yuebnas mebenb, yueOHO-HAIIIAIHBIE TOCOOHS, JTOCKa, KOMMYTATOp
HP V1410-24G, mnepconampublii kommbioTep Lenovo ThinkCentre
A70z Intel Pentium E 5800, 320 Gb, 19" - 15 mT, mkad HaCTCHHBIH

TLK6U.

Aynutopus Ne 005

YuebHass meOenb, yu4eOHO-HATJISAHBIC IOCOOMS, TOCKA, KOMITBIOTEP
DEPONeos 470 MDi5 3450/4GDDR/T500 G/DVD+R wu MonuTop
ViewSonic 21.5 - 13 mr, mkap TLK TWP-065442-G-GY, mxad
2MP47-610B/SSt450/

MOHTaKHBII NT PRACTIC
SKS1/S85t750,59560, 00 T.316-14, mkad nactenusiii TLKO6U

YurtanabHblii 321 Nel

Hayunsii n yueOHbI (oHa, HayuHas nepuoanka, 1K (MoHOO10K) - 3

wrt, HeorpaHuyeHHbIH nocTyn K DBC u B/I; konu4ecTBO MocagoyHbIX

MecT — 76.

YuTaabHbINA 3271 Ne2

Hayunerit n yaeOHbIN (HoHA, HaydHas nepuoanka, [TK
(MOHOOJIOK), TTONKITIOYEHHBIX K ceTn HTepHeT, — § 1mIT.,
HeorpanwdeHHBIH gocTyn K DBC u BJI; KommaecTBO mocagoIHbIX
MecT-50
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YUTAJIBHBII 3ai1
Ne6 (y4ueOHbIit
KopIIyc),
YUTAJIBHBII 3ail
Ne7
(rymMaHUTapHBII
KOpITyC),
aynuropust Ne 418
(xumdaxk xopmyc)

7.moMelenne I
XpaHeHHus |
NpopMIaKTHYECK
oro
00CTy;KUBAHUS
yueOHOTO
000opyn0BaHUsI:
naboparopust  Ne
416 (xumax

KopIryc)

YuranbHbIi 3271 Ned

Hayunplii 1 y4eOHBIH (oOHI, Hay4dHAs NEPHOJIMKA, HEOIPaHWUCHHBIN
noctryn k ObC u BJI; konudectBo nocagouHbix mect — 60.

YuTadabHbIH 320 Ne5

Hayunerit u yueOHbI#t GpoHn, HaydHas nepuoauka, [TK (MoHOOOK) - 3
wrt, HeorpannueHHbIA goctyn k ObC u BJI; konuuecTBO mocagoyHbIX
mecT — 27.

YuraabHbIi 3271 Ne6

Hayunerit u yueOnbI#t GoHp, HaydHas nepuoanka, I1IK (MoHOOJIOK) - 6
mT, HeorpanmdeHHBIA goctyn kK ObC u BJI; konmmuecTBO mocagodHbIX
mect — 30.

YurtaabHblii 3271 Ne7

Hayunsii n yueOHblit (ona, HayyHas nepuoanka, [TK (MoHOO10K) - 5
mT, HeorpanmdeHHBIA goctyn K ObC u BJI; konmmuecTBO mocagodHbIX
mect — 18.

Aynutopus Ne 418

VYuebnast mebenb, pakcummbHbIM anmapat Panasonic KX-FL423RUB
— 2 wr., s3H-metp pH-150MU (c roc. noBepkoii), aBroTpanchopmarop
TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15, Becs
"Ohaus" PA64C (65r, 0,1mr) ¢ moepko#, Becsl VIC-1500d1 (1500r.
100MI', BHemH.kanubpoBka) ACCULAB, wnonomep HM-160MU ¢
MOBEPKOM, KOMILIEKC BoJibTammepomerpudeckuii CTA, koMmbioTep B
komiuiekte  DEPO  Neos  4601\lO/monuTop 20"  Samsung
BX2035/kmaB./MbIlib, KOMITbIOTEp TepcoHanbHbId Nel T1.210-14/3,
MarHuTHas Memanka ©Oe3 HarpeBa Tolopino — 2mT, MarHUTHas
MelajKa ¢ HarpeBoM M HaHokepamuu.noBepx hG-MAG HS, merp-pH
pH-150MH (¢ roc.nosepkoii), monutop 19" LG L1919S BF Black
(LCD<TFT,8ms, 1280*1024,250K1/M.1 400:1,4:3  D-Sub),
NEepCOHAJBHBIH  KOMIbIOTEp B coctaBe c/0mox/Core  J7-4770
(3.4)/H87/SYGA/HDD 500Gb, wmonutop JKK"20"Bencl.knaBuar
ypa+wmpiib, npuaTep Canoni-SENSYSMF3010, pH-metp pH-150MI
¢ roc.moBepkoid, cucteMubrii Omok ITK (775), mkad cymmabHBIH
LOIPLF-25/350-GS1, (310X 310x310 MM O/BeHTHISATOpA.HEPXK.CTAIH
UG POBOH KOHTPOJIEP), KOJIHMIECTBO MOCANOUIHBIX MecT — 10.

JladopaTopus Ne 416

ATOMHO-abcopOLMOHHBIH  cnekTpodoTroMerp Mozpenb  AA-7000,
¢upmbr "lnmanzy", SAnonuns, O6angoH ¢ renmmeM Mapku A — 2 mrT,
BeHtwsitop  BEHTC 100 BKMi/*1/, ra3oBblli  XpomaTo-macc-
criektpometp monenb GCMS-QP 2010PIUS, koMmberoTep B cOCTaBe:
CHCTEMHBIN OJIOK, MOHHTOpP, KIaBHaTypa, MbIIIb, KOHIHLIMOHED
QUATTROCUMA QV/QN-F12WA, noytOyk FujitsuLifebooKF530
IntelCorei3-330M/4Gb/500Gb/ DVD-RW/BT/15.6"/Win7HB+0ffice,
NEepCOHAIBbHBIN KoMIbioTep B KoMmmuiekte HP AiO 20"CQ 100 eu
(MoHO0010K), 2nekTporuuTka Irit IR-8200,1500BT nuamerp kondopku
185Mmm.
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MHWHOBPHAYKHN POCCHUU

IIpunoxenue 1

®I'BOY BO «BAIIKUPCKUM TOCYJAPCTBEHHbIN YHUBEPCUTET»

HAVMMEHOBAHUE ©ONJIMAIJIA

HAVMMEHOBAHUE ®AKYJIbTETA (MHCTUTYTA)

COJIEPKAHUE PABOYEM ITIPOI'PAMMBI

qucuuiineel  Heoprannueckass Xumus Ha

(HaMEeHOBaHUE TUCIIUILIHNHEI )
__oyHas (popma oOyueHus

(hopma 00ydeHns

ceMecTp

Bua padotsl

O0beM TUCHMILIHHDBI

O61mas Tpymoemkocts auctuiuiniel (3ET / yacos) 9/288
Y4eOHBIX 4acOB Ha KOHTAKTHYIO Pa0OTy C MpernojaBaTeieM: 145
JIEKITAHN 36
HPaKTHIECKUX/ CEMHHAPCKUX
J1a00paTOPHBIX 108
IpyTuX (TpynioBas, MHIUBHyalbHasl KOHCYJIbTALUs U UHbIE BUIBI
yueOHOM AeATeIbHOCTH, peAycMaTpuBalomye padboTy o0yJaromuxcs ¢
npenojasareneMm) (PKP) 1.2
Y4eOHBIX 9acOB HA CAaMOCTOSATEIRHYIO padoTy obydarormuxcs (CP) 126
Y4eOHBIX 4acoB Ha MOATOTOBKY K dK3aMeHy/3aueTy/auddepeHuupoBanHoMy
3auery (Kontpoin) 52.8

®dopma(bl) KOHTPOJIS:
sk3ameH__ 1 ceMecTp
3ayeT ceMecTp
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OcHoBHas U

dopma TeKyIIEro

dopma u3yyeHH MaTepUaIoB: JIEKIIUU, TPAKTUIECKHUE OMOMHATEbHAL KOHTpPOJIA
No 3aHATHS, CCMHUHAPCKUE 3aHATHUS, TA00OpaTOpHEIC paboTEHI, nuTepatypa, 3amaHust 1o } ycreBacMOCT!
/n Tema u coneprxanme caMOoCTOsATeNbHAs paboTa M TPYIOEMKOCTD (B Yacax) O — CaMOCTOATEJILHOU (KOJIIIOKBHYMBI,
paboTe CTyICHTOB KOHTPOJIbHBIC PabOTHI,
CTyIeHTaM (HoMmepa u3
KOMITBIOTEPHBIE TECTHI
JIK TIP/CEM JIP CP crHcKa) WL
1 2 4 5 6 7 8 9
1. Bomopon mepekuch 2 - 6 8 [1,3,4-9,11,12] 1 U3yuuTts| 1,4-6]; AynuropHas pabora,
BOZOPOA 2.0dopmuts Temy[11] TECT
3. BemoaHuTh
NeNe777-789 [3]
2. Kucmopon wu ero 4 - 8 8 [1,3,4-9,11,12] 1 U3yunuTts| 1,4-6]; AynutopHas pabora,
COCIMHEHNUS 2.0¢opmuts Temy[11] | Tect
3.BomonauteNe1 024,
1025,1030,1032,1037-
1038, 1040 [3]
3. 4 - 16 20 [1,3,4-9,11,12] 1 M3yunts| 1,4-6]; AynutopHas pabora,
lamorenst w  uXx 2.0dopmuth Temy[11] | KOIIOKBHYM.
COCIMHEHNUS 3. BemmonaHuTth Kontponbnas pabota
Nel103,1105, 1108,
1111, 1119, 1122
Nel124, 1125,
1130, 1131[3]
4, XanpKOreHel W UX 6 - 16 16 [1,3,4-9,11,12] 1 U3yuuTts| 1,4-6]; AynuropHas pabora,
COCTMHCHUS 2.0dopmuts Temy[11] | KOIIOKBHYM.
3. BeimoHuTh KoHnTtponbsHas pabora
Nel103,1105, 1108,
1111, 1119, 1122
Nel124, 1125,
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1130, 1131[3]

5 Aot u ero 4 16 18 1 Uzyunts| 1,4-6]; AynuropHas pabora,
COCTMHCHUS [1,3,4-9,11,12] 2.0dopmutb Temy[11] | KOIIOKBHYM.
3. Bemmonauts Ne955 | Kontponbnas pabota
- 978,
Ne 990, 992, 999-1000
6 Docdop Hero 4 10 12 [1,3,4,-7,12] - 1 .M3yuurs| 1,4-6]; | AynutopHas paboTa,
COCTMHCHUS 2.0dopmuthb Temy[11] | KOIIOKBHYM.
3. Bemmonauts Ne 992- | Konrponbnas paboTa
1004 [3]
7 MEIbsK, cyppMa 4 10 12 [1,3,4-9,11,12] 1 Uzyuuts| 1,4-6]; AynutopHas pabora,
BUCMYT U UX COETMHEHUS 2.0¢opmuts Temy[11] | KOIIOKBUYM.
3. BemmoHuTh KoHnTtponbsHas pabota
Ne 1005-1016 [3]
8 Yroepox u  ero 4 10 10 [1,3,4-9,11,12] 1 Usyunts[ 1,4-6]; AynutopHas paboTa,
COCTMHCHUS 2.0dopmuthb Temy[11] | KOIIOKBHYM.
3. BemonaHuth Kontponbnas pabota
Ne903-925 [3]
9 Kpemamit wu  ero 2 8 10 [1,3,4-9,11,12]] 1 U3yunts| 1,4-6]; AynuropHas pabora,
COCIMHEHNUS 2.0¢dopmuts Temy[11] | KOIOKBHYM.
3. BemmoHuTh KoHnTtponsHas pabota
Ne 926-932 [3]
10 bop u ero 2 8 12 [1,3,4-9,11,12] Ne867-876 [3] AynutopHas paboTa,
COETUHECHUS KOJUTOKBUYM.
Kontponbnas pabota
Bcero uacoB: 36 108 126 AynuropHas pabora,

TECT
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COJIEP)KAHUE PABOYEM ITPOI'PAMMBI

JUCUUIUIMHBL _Heopranmiecko XuMuu Ha 2 CEMECTP
(HaMEeHOBaHUE TUCIIUILIHNHEI )
_04HOM (hOpPMBI OOYUICHHS

¢dhopma 00ydeHns

Bua paGoTsl O0BbeM THCHUILINHBI
O6mas TpynoeMkocts auctuiuiniel (3ET / yacoB) 8/288
Y4eOHBIX 9acOB HAa KOHTAKTHYIO paboTy ¢ Mperno/iaBaTeieM: 147
JIEKITAHA 32
MPaKTUYECKUX/ CEMHHAPCKUX -
712a00paTOPHBIX 112

npyrux (TpyNIoBas, HHIUBUAYaIbHAS KOHCYJIbTAINS U UHBIC BHIIBI
yUeOHOM JeATeIbHOCTH, TIPeyCMaTpUBAIoIIre paboTy 00yJaromuxcs ¢

npenoaasarenem) (PKP) 3.2

Y4eOHBIX 4acOB Ha CaMOCTOSITENbHYIO paboTy obyuatomuxcs (CP) 70

VY4eOHBIX 4aCOB Ha MOJATOTOBKY K K3aMeHy/3aueTy/nudGepeHIMpOBaHHOMY

3auery (KonTtpoin) 70.8

®dopma(bl) KOHTPOIIA:

3K3aMeH 2 ceMecTp
3a4er ceMecTp
KypcoBasi paboTa /KypCOBOH IMPOSKT 2 cemect ’
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OcHoOBHas 1

dopma TEKyIIEro

dopma H3ydeHUs MaTEPUANIOB: JICKIINH, TPAKTUICCKUC KOHTPOJIS
JIOTIOJTHUTENIbHAS
No 3aHATHS, CCMHUHAPCKUE 3aHATHUS, TA00OpaTOpHEIC padoTEHI, sTepaTypa 3anmanus mo § yCIIEBAaCMOCTH
Tema u comepxanme caMOoCTOsATeNbHAs paboTa M TPYIOEMKOCTD (B Yacax) ’ CaMOCTOSATEITHLHOM (KOJTOKBHYMBI,
/i peKoMeHTyeMast
oTyeHTaM (HoMepa i3 paboTe CTyIEHTOB KOHTPOJIbHBIC PabOTHI,
crmcka) KOMITBIOTEPHEIC TECTHI
JIK IIP/CEM JIP Cp ML)

1 2 4 5 7 8 9

1. [lenounsie 5 4 - 8 [1-10,13,14] 1 U3yuuTts[ 1-6, 9]; AynuropHas pabora.
IEI0YHO3EMETbHBIC 2.0dopMuTh TEMY Tect 1
METaJUTbI [13] KoHnTtponbsHas pabora

3. Boimonauts No
776-806, 829, 837-846
[3]

2. Bepumnmii, 2 - 8 3 [1-10,13,14] 1 U3yunts[ 1-6, 9]; AynutopHas pabora.
AITIOMUHUN u 150, 2.0dopMuth TEMY Tecr 1
COCIMHEHNUS [13] Konrponbnas pabota

3. BemoxautsNe 830-
836, ¢.302 Ne 866, 877
- 887[3]

3. I'epmanmii,  0J0BO, 2 - 6 3 [1-10,13,14] 1 U3yunts[ 1-6, 9]; AynutopHas pabora.

CBUHCII U X COCAMHCHIUS 2.0dopMuTh TEMY Tect2
[13] Kontponbnas pabota
3. BoeimonautsNe 947-
954 [3]

4, DJIEMEHTHI 2 - 6 3 [1-10,13,14] 1 U3yunts[ 1-6, 9]; AynutopHas pabora,
MOATPYNIBl TUTaHA W UX 2.0dopmuts TEMY KOJUTOKBUYM.
COCTMHCHUS [13]; KoHnTtponsHas pabota

3. BemonHuth
Ne 947-954 [3]
5 2 - 8 5 1 U3yuuts[ 1-6, 9]; AynutopHas paboTa,
DJIEMEHTHI [1-10,13,14] 2.0dopMuTh TEMY KOJIUTOKBHYM.
TIOATPYTIITEI BaHAIHAS U UX [13] KoHnTtponsHas pabota
COoeJUHECHUS 3. Bemmonauts Ne
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1017-1023 [3]

6 XpoMm,  MomuOicH, 10 [1-10,13,14] -1 Uzyuuts| 1-6, 9]; AynutopHas pabora,
BoJIb(hpam u ux 2.0dopMuTh TEMY KOJUTOKBUYM.
COCIMHEHNUS [13] Kontponbnas pabota

3. Boimonauts No
1089-1102 [3]

7 Maprager, 8 [1-10,13,14] 1 U3yunts[ 1-6, 9]; AynutopHas pabora,
TeXHEUUH, peHUud u ux 2.0dopMuts TEMY KOJUTOKBUYM.
COCIMHEHNUS [13] Kontponbnas pabota

3. Bemonauth Ne
1136-1148 [3]

8 Kommnnekcusie 6 [1,3.,4,-10] 1 U3yuuTts[ 1-6, 9]; HenoBas urpa
COETMHEHHS TEePEXOIHBIX 2.0bopmuTh TEMY Kommoxsuym,
METaJIJIOB [13] KoHnTtponsHas pabota

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

9 XKeneso,  koOambT, 10 [1-10,13,14] 1 U3yuuTts[ 1-6, 9]; AynuropHas pabora,
HUKEJb U UX COeTUHEHHS 2.0bopmuTh TEMY KOJUTOKBUYM.

[13] KoHnTtponbsHas pabora
3. BemmonautseNe 1149
-1167 [3]

10 Mens, cepebpo, 10 [1-10,13,14] 1 U3yunts[ 1-6, 9]; AynutopHas pabora,
30JI0TO U UX COCTUHEHHS 2.0bopmuTh TEMY KOJUTOKBUYM.

[13] Kontponbnas pabota
3. Bemomauts Ne 809
-828 [3]
11 IInatuHOMOBI W WX 8 [1-10] 1 M3yunts[ 1-6, 9]; Jloxmambr
COEOUHEHHUS 2.IlonroToBUThH
JOKJIaI.
3. prmotHATENe 1 168-
1179 [3]
12 ONeMEHTHI 8 [1-10,13,14] 1 U3yunuts[ 1-6, 9]; . AynutopHas pabora, .

MOATrpyIIibl NWMHKA W HX

2. BeimonHuTts

KoHnTtponbsHas pabora
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COCOUHCHUA

Ne 847-865 [3]

13

Penxo3zemennpHbIe
SJIEMEHTEI u 150:¢
COEINHEHUS

[1-10]

1 U3yuuts[ 1-6, 9]; 2.
[ToaAroTOBUTEL JOKIA.
3. Bemmosauts No
894-898 [3]

Jlokmazpl

14

AKTHHOUIBI ¥ HX
COCINHEHUS

[1-10]

1 U3yunts[ 1-6, 9];
2.I1loAroTOBUTH
IIOKJIaI

3. BemonHuTbNe 899-
902 [3]

Jlokmaapl

Kypcosas pabora

10

1. K. Heopr. xuMuun

2. KoopaunarmonHast
XUMUSL.

3.Ycnexu XuMHH.

4 Uzsectuss PAH

5. Pecypcsl nuntepHeTa

Pabora JIOJDKHA
coiepxar
pedepaTuBHBIN
MaTepua 1o
MOCTCTHUM HAYYHBIM
JIOCTHIKEHHSIM B
obmactu
HEOpPraHUYEeCKOU
XUMUU: CBEJEHHA O
CHHTE3€ HOBBIX
BEILECT,
KOMIIJIEKCHBIX
COEIMHEHMSIX,
HaHaMaTepHagax ,
0COOCHHOCTSIX X
CHHTE3a, CBOMCTBAX WU
MIPUMEHEHUU.

Bcero yacoB:

32

112

70
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[Tpunoxenue Ne 2

PeliTHHT — JIaH AMCIUIIJIMHBI

HeODFaHI/ILICCKaSI XUMUSA

(Ha3BaHME MUCITUILIMHBI COTIIACHO paboueMy yaeOHOMY IIIaHY)
HanpasieHue/criendanbHocTh  04.05.01 «DyHmameHTanbHas M IPHUKIIaTHAS

XUMHUSI»
Kypc 1 ,cemectp 1
Buasl  yueOHoii  gesTeanHocTH | bami3a Yucno Bannsr
CTyJICHTOB KOHKPETHOE 3aaHuii 32 | MuHUMAaNbHEIN | MakCUMalbHbIH
3a/1aHue ceMecTp
Moayas 1
Texymmuii KOHTPOJIb
1. AyauropHast pabota 1 0 5
2. TecTOBBII KOHTPOJIH 5 1 0 5
3.KomnokBuym 5 0 10
Py6eskHblii KOHTPOJIb
1. IlnceMeHHas KOHTpoOJIbHAs paboTa 15 1 0 15
2.
Moayab 2
Texkyuuii KOHTPOJIb
1. AyauropHast pabota 1 5 0 5
2. KonnokBuym 3 5 0 15
3...
PyGeskHblii KOHTPOJIb
1. IlmcpmenHast KOHTPOJIbHAS paboTa 15 1 0 15
2.
[oompurenbHbie 0aLIbI
1. CtyneHdeckas OJIMMITHAA 5 1 0 5
2. Tect 5 1 0 5
3.
4 ...
IocemaemMocTh (0a/JIbI BBIYUTAIOTCA M3 0011ell CYMMbI HA0pAHHBIX 0aJJIOB)
1. TlocemeHne TEKIINOHHBIX 0 -6
3aHATUI
2. TlocemeHnne NpakTUIECKUX 0 -10
(ceMUHapCKHX,
71a00paTOPHBIX 3aHIATHI)
HNToroBblii KOHTPOJIb
1. 3auer (quddepeHIupoBaHHbBIH
3a4eT)
2. Dx3amMeH 30 1 0 30
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PeliTHHT — IUTaH IMCIMILTHHBI

Heopraauueckas XUMus
(Ha3BaHME MUCITUILIMHBI COTIIACHO paboueMy yaeOHOMY IIIaHY)
HanpasneHue/cnenuansHocTs 04.05.01 «DyHnameHTanbHAs U MPUKIAJAHAS XUMHUSD

Kypc 1 ,cemectp 2
Buapl  yuyeOHO#i  nesiteanHocTH | bamn 3a Yucno babl
CTYJIEHTOB KOHKPETHOE 3a1aHuil 32 | MuHUMaNIbHBIH | MaKkcUMalbHBIH
3a1aHKe ceMecTp

Mopyas 1
Texymuii KOHTPOJIb
1. AyautopHas pabora 1 4 0 4
2. TecTOBBII KOHTPOJIb 2 0 6
3. KonmnokBuym 5 2 0 10
PyGeskHblii KOHTPOJIb
1. IlmcpmenHast KOHTPOJIbHAS paboTa 15 1 0 15
2.

Mopyas 2

Texymmii KOHTPOJIb

1. AyautopHas pabora 1 4 0 4
2. llenoBast urpa 2 1 0 2
3.KonnokBuym 4 3 0 12
4. Jloxknazsl 2 1 0 2
PyGeskHblii KOHTPOJIb
1. IlmcpmenHast KOHTPOJIbHAS paboTa 15 1 0 15
2.
[oompurenbHbie 0ALIbI
1. CtyneHyeckas OJIMMIINAAIA 5 1 0 5
2. Tect 5 1 0 5
3.
4 ...
IocemaemMocTh (0a/JIbI BBIYUTAIOTCA M3 0011ell CYMMbI HA0pAHHBIX 0aJIJIOB)
1. TlocemeHne TEKIINOHHBIX 0 -6
3aHATUI
2. TlocemeHnne NpakTUIECKUX 0 -10
(ceMuUHapCKHX,

71a00pATOPHBIX 3aHIATHI)

HNToroBblii KOHTPOJIb

1. 3auer (quddepeHIupoBaHHbBIH
3a4eT)

2. DK3aMeH 30 1 0 30




