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1. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUY€EHHUsI MO JTUCHHUILJINHE, COOTHECEHHBIX €
MJIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHS 00pa30BaTe/IbHOI MPOrpamMMbI
B pesynbraTte 0cBOCHHUS 00pa30BaTEIbHON MPOrPAMMbI 00YUAIOIIHIACS JODKEH OBIICTh CIICTYIONUMU

pe3yjibTaTaMu O6y‘leHI/I$I 10 JUCLUIIIINHE:

PesynbTarer 00ydeHus

dopmupyemast KOMIETSHIHS (C
yKa3aHHEM K0J1a)

[Tpumeu
aHue

3HaHusA 3HAaTh: TCOPECTUICCKHUEC OCHOBLL 0a30BBIX
XUMHUYCCKUX NUCHHUIIIHNH

OIIK-1 cnocOOHOCTBIO UCITOIL30BATh
MOJTyYCHHBIC 3HAHUS TCOPETHUCCKUX
OCHOB (hYHJJTAMEHTAIILHBIX Pa3JICIIOB
XUMUH TIPH PEIICHUN
poeCCHOHATBHBIX 3a/1a4

3HATh:CTaHAAPTHBIC METOJIBI TIOTYUCHHS,
UICHTU(DUKAIIMY U UCCIICIOBAHHUS
CBOWCTB BEIECTB U MaTepHaJI-OB,ITPaBHIIa
00paboTKH 1 0OPOPMIIEHUS PE3YIETATOB
pabotsl, HOpMBI Th

OIIK-2 BrameHHEM HABBIKAMH
MIPOBEICHUSI XUMHYECKOTO
3KCIIEPUMEHTa, OCHOBHBIMHU
CHHTETHYECKUMH U aHATUTHIECKIMU
METOJIAMH TIOTYYEHHS U UCCIICIOBAHUS
XUMHUYCECKUX BEIECTB M PEAKITHIA

3HaTh:3HAaTh: CTaHIAPTHHIC METO IBI
MPUMEHEHHUST COBPEMEHHO anmaparypsl
MIPY MTPOBEJICHUH HAYYHBIX
WCCIICIOBAHUMN, UICHTUPUKAIIIH U
HCCIIEOBAHMS CBOMCTB BEIIECTB U
MaTepuasoB, IpaBuia 00paboTKH 1
odopMIIEHUS pe3yJIbTaTOB PadOTHI,

I1K-2 BnagenueM 0a30BbIMH
HaBBIKaMH HCIIOJIb30BaHUS
COBPEMEHHOM ammnaparypsl IIpu
MIPOBEICHUU HAYYHBIX UCCIICIOBAHMIA

3apyOeKHBIX XMMUKOB,
WX BKJIAJI B Pa3BUTHE XUMHHU.

HopMbl Th

3HaTh: OCHOBHBIE 9Tarbl n | IIK-3 Brnagenunem CHUCTEMOH
3aKOHOMEPHOCTHU ¢dopmupoBanus | GyHIAMEHTATBHBIX XUMHYECKUX
(yHIaMEHTaIbHBIX XUMUUECKUX TIOHITUN | TOHITUH

3HaTbOCHOBHEIE dTambl pazButus xumud; | [IK-4  CrocoOHOCTBIO — NMPUMEHSTH
Hay4HBIE TOCTHKECHUS HaunOoJiee | OCHOBHBIE €CTECTBEHHOHAYYHbIE
BBLIAIOIIUXCS OTEYECTBEHHBIX U | 3aKOHBl U 3aKOHOMEPHOCTU Pa3BUTHUS

XUMUYECKONM HAyKd [pU  aHAIU3E
TIOJTYYEHHBIX PE3YJIBTATOB.

Ymenus YMeTh:BINONHATD CTAaHJAPTHBIE
neiicTBUs (K1acCUpUKAIs BEIECTB,
COCTaBJICHHE CXEM IIPOLIECCOB,
cUCTEeMaTH3alusl JaHHBIX U T.I1.) C Y4€TOM
OCHOBHBIX MOHSITUH 1 00IINX
3aKOHOMEPHOCTEH, POPMYIUPYEMBIX B
paMkax 0a30BBIX XUMHUUECKUX JAUCLHUIIIMH
YMeTh:pemarh TUIIOBbIE Y4eOHBIE 3a7aun
10 OCHOBHBIM (0a30BbIM) XUMHUECKUM
JUCLUIUIMHAM

OIIK-1 cnocoOHOCTBIO HCIIOJIL30BATh
MOJTyYSHHbBIE 3HAHUS TEOPETUUCCKUX
OCHOB (hYHJTAMECHTAIILHBIX PA3/ICIIOB
XVMHH MPU PEIICHUU
npodecCHOHANTBHBIX 3324

yMeTB:HpOBOHI/ITL MMPOCTBhIC XUMUNYICCKUC
OIIBITHI ITO MIpE€ajIara€MbIM METOAUKAM

OIIK-2 BiameHMEM HABBIKAMH
MIPOBEICHUS] XUMUYIECKOTO
SKCTIEpUMEHTa, OCHOBHBIMHU
CHUHTETHYECKUMU M aHAIMTHIECKUMU
METOJaMU TIOTyUEHUS U UCCIICIOBAHUS
XUMUYECKUX BEIMICCTB M PEAKITHA

YMETh:IPOBOUTH XUMHUUECKHE
3KCIIEPUMEHTHI C HCIIOIb30BaHUEM
COBPEMEHHOM aIaparypsl

I[IK-2 Biagenuem 0a30BBIMHU
HaBBIKAMH HCHOJIB30BaHUS
COBPEMEHHOU anmaparypsl pu
[IPOBEJICHUM HAYYHBIX MCCIICIOBAHHIM

YMmetb:IIpuMeHsITh OCHOBHBIE
(hyHIIaMEHTATbHBIE XUMUYECKHUE TTOHITHS

T1K-3 Bnagennem CUCTEMOU
(hyHIaMEHTAITBHBIX XAMHAYECKAX
NOHATUH




YMern:- OLICHUBATh XUMHUCCKHE [1IK-4 CriocoOHOCTBIO
TIOHATHUS W 3aKOHBI B CIOKHOW CHCTEME | IPUMCHSITH OCHOBHEIE
BO33PECHUM COBPEMEHHOM €CTCCTBCHHOHAYYHBIC 3aKOHBI "
XUMHH 3aKOHOMEPHOCTH pa3BUTHL

XHMHMYECKONH HayKh TIpU
MTOJTyYE€HHBIX PE3yIbTaTOB.

aHaJIn3c

Bnanenust | BnaneTs: HaBbIKaMu paboThI ¢ y4eOHOM OIIK-1 crocoOHOCTBIO HCHIOIB30BATh
(HaBBIKM / | TUTEpPaTYpOH MO OCHOBHBIM XUMHUYECKUM | MOJNyYEHHBIC 3HAHHUS TEOPETHUECKIX
OIIBIT JHCIHUTUTNHAM OCHOB (pyHJaMEHTAIBHBIX Pa3/IeoB
JeATeIIEHO XMMHH TIPH PEIICHUN

CTH) npoecCHOHaIbHBIX 33124

Biagers 0a30BBIMH HaBBEIKAMU
MIPOBEACHIS XUMHUIECKOTO DKCITCPUMEHTA
1 opOpMIIEHUS €T0 Pe3yIbTaTOB

OIIK-2 BrameHHEM HABBIKAMH
[IPOBEACHUS XUMHUECKOTO
3KCIIEPUMEHTa, OCHOBHBIMHU

CHUHTETUUYECKUMU U aHATUTUYECKUMU
METOJIaMH TIOTYYEeHHUS U FCCIIeT0OBAHUS
XUMHUYCCKUX BEIICCTB M PEAKITHIA

Biagers 0a30BbIMUA HaBBIKAMU T1K-2 Bnanennem 0a30BBIMU
HCIIOJIb30BAaHUS COBPEMEHHOM HaBBIKAMHU HCIOIE30BaHUs
anmapaTypsl IPH TPOBEACHNN HAYTHBIX COBpEMEHHOMN anmapaTypbl npu
HCCIIEIOBAHUI MIPOBEACHUN HAYYHBIX UCCIICIOBAaHUN

Baaners cucremoii 6a30BBIX TIIK-3Bnagennem CHUCTEMOM
(hyHIaMEHTATFHBIX XUMUYECKHUX TIOHATHH | (yHIaMEHTaIbHBIX XUMHYECKUX

MMOHATHH

Bragets: HaBBIKAMU oos3arenspHoro | ITK-4CrnocoGHOCTBIO MPUMEHSITH
O3HAKOMJIEHHS C TIPEIBICTOPUEN TOTO UM | OCHOBHEIE €CTECTBEHHOHAYYHBIC
WHOTO BOTIPOCA,ITOCTABJICHHOTO B €ro | 3aKOHBl M 3aKOHOMEPHOCTH Pa3BHUTHUS
PaKTUYECKOMN Hay4HOU U | XUMUYECKOH HayKd [pU aAHAIU3E

e JarorMIeCKOM AeSITeIIbHOCTH. NOJIYYCHHBIX PE3YJIbTATOB.

2. llesqib 1 MeCTO IMCHUILIHHBI B CTPYKTYPE 00pa3oBaTeIbHOI MPOrpaMMbl

Hucnunnuna « Heoprannyeckas XuMus» OTHOCUTCS K 0a30Boit yacT npodeccuoHansHoro mukia OOl
OcobenHocThIO Kypca «Heopranuueckas XuMus» SBIIETCS H3y4YeHHE ero CTyJAeHTaMu Ha 1 Kypce B1,2
cemectpax. llempio ocBoeHust AucuUIUIMHBL «Heopranudeckas XuMus» sBIseTCS  (HOpPMHUPOBAaHUE
(GyHIAMEHTATBHBIX 3HAHUHA TEOPETHUYECKUX OCHOB XMMHUW W CBOWCTB XMMHYECKHUX AJIIEMEHTOB, MPOCTHIX
BEIIECTB M WX BAKHEHIINX COCIWHEHHH, METOJIOB WX TOJIY4YeHHS B J1a0OpaTOPHUH M MPOMBIIUICHHOCTH,
005acTIX WX MPUMEHEHUS B HAPOJHOM XO3SMCTBE.DTOT KYypC SBISETCS JIOTHYECKUM IPOJOKECHUEM U
yriyOJieHneM 10 YHHBEPCHUTETCKOW MPOrpaMMbl Kypca XUMHH, MPENOJaBaHWE KOTOPOTO HAYMHAETCS B
0011e00pa3oBaTeNbHBIX  yUpeXACeHUAX. [IpeeMCTBEHHOCT, W3ydeHHUS JIOCTHTaeTcs IOBTOPEHHEM U
yriayOJIeHHeM 3HaHWU psija pas3zesioB M3 IPE/IIeCTBYIOIIEro 0011eo0pa3oBaTeIbHOrO IMKIIA CTYJACHTOBHA
JICKIIMOHHBIX M JIA0OPaTOPHO-NIPAKTHUUSCKUX 3aHATHAX. J[si OCBOGHMS JUCHMIUIMHBI HEOOXOIUMBI
cnenyromue komrerenu OITK-1,0I1K-2, I1K-2, I1K-3, [TK-4.

3. Conep:xkanue padoyeii mporpaMmbl (00beM TUCHUIVIMHBI, TUIBI H BUIbI Y4eOHbBIX 3aHATHI,
yueOHO-MeToAuYecKoe odecreyeHre CaMoCTOsITeILHOI PadoThl 00y4YAIOIINXCS)
Coneprxanue paboueit mporpaMmsl mpezactasieHo B Ipuioxenun 1.

4. ®oHJ O1IEHOYHBIX CPEACTB MO AUCHUTIIHHE
4.1. IlepeyeHb KOMIETEHIIUIA ¢ YKa3aHHEM 3TaNOB UX (OPMUPOBAHUSA B MPoOIlecce OCBOCHUS
oOpa3oBaTenbHO nporpaMmMel. OnMcaHue Moka3atesiedl M KpUTepHeB OLlEHMBAHUS KOMIIETEHIUI HA
Pa3IUYHBIX 3Tanax uxX (JOpPMUPOBAHMSL, ONTUCAHME IIKAJ OLEHUBAHMS VIS IK3aMEHOB U KYPCOBOii
padoThI




Koa u ¢popmympoBka KoMIeTeHUMHU
OIIK-1 criocoGHOCTBIO MCIIOIB30BATh MOJYUYEHHbIE 3HAHUS TEOPETHUECKUX OCHOB (DyH/IaMEHTaIbHBIX PA3/1€]10B XUMUM NP PELICHUN
npoeCCHOHATBHBIX 3a]1a4

YPpoBeHb OCBOCHUSA

I[nanupyemble pe3yJbTaThl
o0y4eHuUs1
(TIoKa3aTeu TOCTHKCHHS

KpuTepun oneHnBaHus pe3yibTaTOB 00YYeHHSI

KOMIIETeHIIM U HEY/IOBJIIETBOPHUTEIHHO Y/IOBIIETBOPHUTEIHEHO XOpOIIIO OTIINYHO
3aIaHHOTO YPOBHS OCBOCHHUS
KOMITCTCHITHIA)
IlepBrrit oTan | 3HaTh: TEOPETHYECKHE OCHOBHI | 3aTpyIHSAETCS B Nmeer Nmeet npeacrasnenue o | Mmeer YETKOE,
(ypoBeHb) 0a30BBIX XUMHYECCKHX ompeJiesieHNH 0a30BBIX | MPEACTaBICHUE O COJIep’KaHUM OCHOBHBIX | IIEJIOCTHOE
JTUCITUTUIIH MOHATUHN U COIepKAHUHU y4eOHBIX KYPCOB TI0 MIPEACTABJICHHE 0
(hopMyITHUpOBKE OTJIEIBHBIX XUMHH, 3HAET COZIEpP’)KaHUU OCHOBHBIX
OCHOBHBIX 3aKOHOB XUMHYECKUAX TEPMHHOJIOTHIO, XUMHYECKHX KYpCOB H
XUMUHU JACUUILINH, 3HAET OCHOBHBIE 3aKOHBI U 001X
TEPMHUHOJIOTHIO, ITOHAMAET CYITHOCTh 3aKOHOMEPHOCTSIX
OCHOBHBIE 3aKOHBI 001X XUMHYECKHX MPOIECCOB,
XUMUH, HO JOMYCKAeT | 3aKOHOMEPHOCTEH, M3y4aeMBIX B paMKax
HETOYHOCTH B U3Y9aeMBbIX B PAMKax OCHOBHBIX XMMHUYECKHUX
(hopMyITUpOBKax 0a30BBIX XUMHUYECKUX TUCITUTLTAH
TUCITUATIINH
Bropoii Jran | YMeTh: BBIIOJIHATh He ymeer Ymeer YMeeT cocTaBIIsITh ‘YMeeT NporHo3upoBarh
(ypoBeHb) CTaHJIapPTHBIE JIEHCTBUS WHTEPIPETHPOBATh CXEMBI TPOIIECCOB C pe3yIbTaThl HECIOKHBIX
(xmaccuykanys BEMecTs, pe3yIbTaThl HCIIOJIb30BaHUEM MOCIIeA0BATENEHOCTEN
COCTaBJICHHE CXEM IPOIIECCOB, OTHOCHUTEITEHO 3HAHUH OCHOBHBIX XUMUYECKUX PEaKIIHii ¢
CHUCTEMATHU3aINS JAaHHBIX U MPOCTHIX XUMUYECKUX | XUMHUIECKUX Y4eTOM 00IIuX
T.I1.) C Y4ETOM OCHOBHBIX MIPOIIECCOB C JUCIIUTLINH, HO 3aKOHOMEpHOCTEH
MTOHSTAN ¥ 00IINX WCTIOJIb30BaHHEM JIOTTYCKAET OT/ACIHHBIE MPOIIECCOB, U3yUaEMBIX
3aKOHOMEPHOCTEH, 001X HETOYHOCTH MPHU B paMKaX OCHOBHBIX
(hopMyIMpyEMBIX B paMKax MPEJICTaBICHUH U (hopMyIMpOBKe YCIIOBUH | XUMAYECKUX AVCIIATLINH
0a30BBIX XUMUUECKUX 3aKOHOMEPHOCTEM, OCYLIECTBJICHUS TAKUX
JTUCITATIITIH M3y9JaeMBIX B paMKax | MPOIIECCOB
0a30BBIX XUMHUCCKUX
JACUUTUIUH
YMeTh: pemiaTh TUIIOBBIE He ymeer YmMeer peiatb YmMeer pemiatb YMeer pelats 3a1auu

yueOHbIe 3a][a4i 110 OCHOBHBIM
(6a30BBIM) XHMHYECKUM
JUCIUTUTHHAM

TUTIOBBIE 331a49H U3
0a30BBIX KypCOB
XUMHUH

KOMOWHUPOBAaHHBIE
3a1a4u 13 6a30BbIX
KYPCOB XHMHUHU

HOBBIIIEHHON
CJIO’KHOCTH M3 0a30BBIX
KypCOB XUMHU




Tperuii
(ypoBeHb)

oTaIl

Brnanets: HaBbIKaMu paboOTHI €
yueOHOM TUTepaTypoii 1o
OCHOBHBIM XUMUYECKUM
JUCIMITIIMHAM

He Bmageer

Bmageer HaBpIkamMu
BOCITPOU3BEIACHUS
OCBOCHHOT'0 y4eOHOT0
Marepuaa 1o
OCHOBHBEIM
XAMHAYECKUM
JHMCLHAIUTHHAM

Bunaneer HaBbIKaMu
CaMOCTOSITEIBHOTO
W3yUYEHHS OTICITBHBIX
pa3nenoB yaeOHOU
JUTEPATYPHI 110
OCHOBHBIM XHUMHUYECKUM
JUCLUIUIMHAM U
o0Ccy)aeHUs
OCBOCHHOTO MaTepuana

Brageer HaBbIKaMH
KPUTHYECKOTO aHaln3a
yueOHOI HHpOpMaH
10 OCHOBHBIM pazesiaM
XUMUH, HOPMYITHPOBKU
BBIBOJIOB M y4acTHs B
JIUCKYCCHH TI0 YISOHBIM
BOIIPOCaM

OIIK-2 BJIAAICHUCM HABBIKAMHU ITPOBEACHHUA XUMHUYCCKOTO S3KCIICPUMCHTA, OCHOBHBIMH CUHTCTUYCCKHUMU U aHAJIMTUYCCKUMHU METOJAMU TIOJIYUCHUA U

HUCCICIOBAaHUA XUMHUYCCKUX BCIICCTB U peaKuHﬁ

Koa u ¢popmympoBka KoMneTeHIHU

YpoBenb ocBoeHus1
KOMIIETeHIIN U

ILnanupyembie
pPe3yJabTaThl 00y4YeHust

3aJJaHHOT'O YPOBHS

(TIoKa3aTeTu TOCTHKCHHS

OCBOCHHS KOMIICTCHITHIH )

Kputepun oueHnBanusi pe3yJbTaToB 00y4eHUs!

HEYIOBJIETBOPUTE
JIBHO

YIOBJIETBOPUTEIBHO

XOpOIIIO

OTJIMYHO

[lepBsrii aTam (YypoBeHB)

3HaTh: CTAHAAPTHBIE
METO/IbI TIOTyYCHUS,
UACHTU(OUKALIUN U
HCCIICIOBAaHUS CBONCTB
BEIIECTB U
MaTepUalioB,IpaBuiIa

Pe3yIbTaTOB PadOTHI,
HOpMbI Th

00paboTKu 1 0POpMIICHUS

3aTpyaHseTcs B
BbIOOpE METOAA
MIOJTy9ICHHUS,
nneHTudukanuu
M UCCJICIOBAaHUSA
CBOMCTB
YKa3aHHOTO
BEIIIECTBA, HE
3HAET

Hmeer oO1ee
MPEICTaBICHUE O
METO/aX MMOIYUYEHNS,
UJCHTH(QUKAINY 1
HCCIIETOBAHUS
CBOMCTB OTJEIbHBIX
KJIACCOB BEILIECTB,
MpaBUIax
0e30ImacHoro

3HaeT CTaHIapTHBIC
METO/IBI TTOTYYEeHHUS,
UACHTU(DUKALIUN U
UCCIIEIOBAHUS CBOIMCTB
Pa3IMYHBIX TPYII
BEIIECTB U MaTepHAaJIOB;
npaswia Th mpu pabote
C HUMH, OCHOBHBIE
TpeOOBaHUS K

3HaeT CTaHAapTHBIE METOJBI
NOJy4eHUs], UAeHTHQUKAINHI
U HCCIEIOBAHHA CBOWCTB
Pa3ITUYHBIX TPYIII BEIIECTB H
MaTepualIoB; npaBuiIa
TEXHUKU 0€301acHOCTH TIpH
paboTe C HUMH, OCHOBHBIC
TpeOoBaHMsS K OGOPMIICHHUIO
PE3yIBTATOB IKCIIEPHUMEHTA

TpeOOBaHM K oOpalieHusi c HUIMA U | OOPMIICHUIO
0o opMIIEHUIO crocobax pe3ynbTaToB
pe3yNbTaToB MIpeICTaBICHUS 9KCIIEPUMEHTA, HO
JKCIIEPUMEHTAa U | Pe3yJIbTaTOB JIOITYCKaeT OTAEIbHbBIE
Hopm Th SKCIEPUMEHTA HETOYHOCTHU
Bropoii 3tamn (ypoBeHb) YMeTb: IpOBOIUTH He ymeer YMeeT npoBoaUTh YMeer npoBOIUTH YMeeT BBIOJIHATD

IMPOCTHIC XUMHNYCCKUEC
OIIBITHI ITO IpE€ajiara€MbIM
METOOAHMKaM

OIIHO- 1
JIBYXCTaJIMUHBIN
CHHTE3 110
npeyiaraeMoi

OJTHO- K
JIBYXCTaJIMMHBIA CUHTE3
0 mpejaraeMoi
METOJIMKE C BBIXOJ0M

JIEMOHCTPATHBHBIE OTIBITHI 1O
XHMUH; OTHO- ¥
JIBYXCTaIUUHBIA CUHTE3 IO
NpeJiaracMo METOIUKE C




METOIUKE C BBIXOIOM
LIEJICBOrO MPOAYKTa
meHee 50% ot

IEJICBOTO MPOIYKTa
6onee 50% ot
3as1BJIEHHOTIO;

BBIXOIOM IIE€JIEBOIO
MIPOJIYKTa COTJIACHO
3asIBJICHHOMY B METOJIUKE;

3asBJICHHOTO B
MECTOJHKEC, aHaJIN3

UICHTUDUKAIINIO U
HCCIEIOBAaHUE CBONCTB

IIPOBOJUTH KOMIIICKCHBIHN
aHaJIn3 1 UCCIICO0BAHHUC

MOJIy4YeHHOTO MOJIYYCHHBIX BEIIECTB U | CBOMCTB MOJIYYCHHBIX
BEIIECTBA OJTHAM U3 MaTepuanoB. Y MeeT BEIIECTB U MAaTEPUAIIOB.
CTaHJIAPTHBIX 0opOpMIATD pe3ynbTaThl | YMeeT 0QOpMIISITH

MCTOJOB. ,HOHYCKaeT

SKCIICPpUMCEHTA C

PE3YJIbTAThl SKCIICPUMCHTA B

OTJICNBHBIC OIIUOKU HEOOJIBIIUM COOTBETCTBHUU C

pu 0OPMIICHUHT KOJIMYECTBOM 3asIBIICHHBIMH TPEOOBAHUAMU
IPOTOKOJIA 3aMeyaHuin

SKCIIEPUMEHTA

Kon u ¢popmyiupoBKa KOMIETeHIHH
I1K-2 Brnagenuem 0a30BbIMU HaBBIKAMU HCIIOJI30BAHUS COBPEMEHHOM amnmnaparypbl Ipy IPOBEJEHUN HAYYHbIX HCCIIEI0BaHUN

IInanmpyemsbie KpuTepun ouneHnBaHus pe3yibTaTOB 00y4eHUsI
VpOBeHE 0cBOCHHS pe3yJabTaThl 00y4YeHus
KOMIIeTeHIN U (NOKasaTenH IOCTHXCHHA | HEYJIOBICTBOPHTEITh YIOBJIETBOPUTEIHEHO XOpOILIO OTJINYHO
3a/IaHHOTO YPOBHS HO
OCBOEHHS] KOMITETEHITHH)
IIepsbrlit atan | 3HaTh: CTaHAAPTHHIE 3arpyaHseTcs B Nmeer obmiee 3HaeT cTaHJlapTHbIE 3Haer CTaHAAPTHBIE
(ypoBenb) METOAbI IPUMEHEHHUS BBIOOpE MeTOAA MpeCTaBICHUE O METO/bI IPUMEHEHUS METOBI MPUMEHEHUS
COBPEMEHHOM anmnapaTrypsl | IPUMEHEHHUS METOax COBPEMEHHOM armapaTypbl | COBPEMEHHOM
IIpH NIPOBEJEHUH HAYYHBIX | COBpPEMEHHOU MIPUMEHEHUS MIpH MIPOBEJICHUH HAYYHBIX | ammapaTypbl npu
HCCIIeI0BaHUH, anmnaparypsl Ipu COBpPEMEHHOH UCCIIEIOBaHUH U MIPOBE/ICHUH Hay4HbIX
UACHTU()HUKALUYT U NIPOBEICHUH anmnaparypsl Ipu UCCIIEIOBAHUS CBOICTB HCCIIEI0OBaHUH,
WCCIIEIOBAaHNS CBOMCTB Hay4YHBIX M3Y4E€HUHU CBOWCTB Pa3IMYHBIX TPYII BEIIECTB | UICHTUPHKAIINN u
BEIIECTB U UCCIIEI0OBaHUH, OTIENbHBIX KIaCCOB | U MAaTEpUAIOB; IpaBUiIa HCCIICIOBAaHUSI  CBOWCTB
MaTepHasoB,IpaBuiIa UACHTU(QHUKALUN U | BELIECTB, IPaBUIIaX Tb npu padote ¢ HUMH, Pa3IMYHBIX rpynn
00paboTKH 1 OGOPMIICHUS | MCCIICIOBAHUS 0e30macHoOro OCHOBHBIC TPeOOBaHUS K BEIICCTB M MAaTEpPHAIOB;
pe3yIbTaTOB PabOTHI, CBOIICTB oOpallleHus ¢ HUIMU ¥ | O)OPMIICHUIO pe3yIbTaTOB | MpaBUIIa TEXHHUKHU
HopMEI Th YKa3aHHOTO crocobax 9KCIIEPUMEHTA, HO 0e30macHOCTH pH
BEIIECTBA, HE 3HAET | MPENCTaBICHUS JIOITYCKAaeT OTAEIbHBIE pabote c HUMH,
TpeOOBaHMIA K pe3yNbTaToB HETOYHOCTH OCHOBHBIE TPEeOOBaHHA K
o opMIICHUIO JKCIIEPUMEHTA odopmienuto
pE3yJIBTaTOB pe3yJIbTaTOB




SKCIIEPUMEHTA U
HopM Th, HO
JTOITYCKAET OIMIMOKH

JKCIIEpUMEHTA

Bropoii aTan | YMeTb: IPOBOJIUTH YMeeT npoBOUTh | YMEET MPOBOIUTH YmMeeT npoBOAUTH YMeeT BBITIOTHATD
(ypoBeHb) XIMHYECKHE IKCTIEPUMEHTHI | HEKOTOPHIE XUMHYECKHE XUMHYECKHE JIEMOHCTPaTHBHBIC
C UCIIOJIb30BAHUEM XUMHYECKUE 9KCIIEPUMEHTHI C OKCHIEPUMEHTHI C OTIBITHI [0 XHMUH C
COBpEMEHHOH amlmapaTypsl | 3KCIIEPUMEHTEHI C HCTIONTb30BaHUEM HCTIOTIb30BaHUEM HCIIONTb30BaHUEM
HCTIOJIb30BaHUEM COBpPEMEHHOM COBpPEMEHHOM COBpPEMEHHOU
COBpEMEHHOU amnmnapaTypsl, HO anmnapaTypsl; anmaparypsl; IPOBOAUTH
anmnapaTtypsl, HO JIOTTYCKaeT OCYIIIECTBISIET KOMIUIEKCHBIN aHaIHu3 U
JIOITYCKAaeT OMIMOKH | OTACNbHBIC OMUOKH. | WACHTU(UKALIAIO U WCCIIeTOBAHNE CBOWCTB
HUCCJICJ0OBaHUEC CBOHCTB IMMOJTYYCHHBIX BEIIECCTB U
IMOJIY4YCHHBIX BEIICCTB U MaTcpUuaioB. YmMmeer
MaTepuanoB. YMeeT 0 OPMIIATE PE3yINbTATHI
0pOPMIIATH PE3yIbTATHI JKCIIEPUMEHTA B
9KCIIEPUMEHTA C COOTBETCTBHH C
HC6OJH)HII/IM KOJINYECTBOM 3as1BJICHHbBIMU
3aMeYaHuH TpeOOBaHHUSIMH
Tpernit stan | Bnagets 6a3oBeIMU Brnaneer Bnageer Brnaneer 6a3oBeiMu Brageer 6a3oBeiMu
(ypOBeH])) HaBbIKaMH HCIIOJIB30BaHUA HEKOTOPBIMHU 6a3OBI)IMI/IHaBI)IKaMI/I HaBbIKaMH HCIIOJIb30BaHHUA HaBbIKaMH
COBpEMEHHOH amnmapaTypsl | HaBBIKAMH HCTIONTE30BaHUS COBPEMEHHOM anmapaTypsl | UCTIOIh30BAHHS
TIPH MTPOBEJICHUH HAYYHBIX | UCTIOJIH30BAHHS COBpEMEHHON MIpH MTPOBEJICHUH HAYYHBIX | COBPEMEHHOM
WCCIIeIOBaHUN COBpEMEHHOU anmapaTypsl Ipu WCCIIEIOBaHUH, anmaparypsl Ipu
arrmapaTtypsl IIpu MIPOBEACHUU I/IJleHTI/I(i)I/IKaHI/II/I u IMPOBCACHUN HAYyYHBIX
MIPOBEJICHUH Hay4YHBIX W3YYeHUs] CBOWCTB WCCIIeIOBaHMIA,
Hay4YHBIX I/ICCJ]CILOBaHI/Iﬁ OTACJIBbHBIX KJIACCOB I/I):[GHTI/I(I)I/IKEU_[I/II/I u

HCCIIeAOBAHUM, HO
JTOTTYCKAaeT OMIMOKH

BelIeCcTB (MaTepHaioB),
HPaBHIBHOTO
HPOTOKOJIMPOBAHHUS
OTIBITOB

M3Y4YEHUs CBOMCTB
BEILIECTB U MAaTEPUAJIOB,
MPaBUIILHOTO
MPOTOKOJIMPOBAHUS
ONBITOB

I1K-3 Brnagenuem cucreMoil pyHIaMeHTATbHBIX XUMUYECKUX MTOHSATHI.

Kon u ¢popmyiupoBka KOMIeTeHIHH

Yposenb
OCBOEHUSI
KOMIIeTEHINHU

IIa AHUPYEMBbIE PE3yJIbTaThbI

o0yueHust
(mokazarenu TOCTHKECHUS

KpuTepun oueHnBaHus pe3yabTaTOB 00y4eHHUsI

HEYJIOBIIETBOPHUTED
HO

YIOBIIETBOPUTEIHEHO

XOpOLIO

OTJIMYHO




3aJJaHHOTO YPOBHS OCBOCHHS
KOMIIETECHIINH)
[lepBorit 9Tan | 3HaTh: OCHOBHBIC ATAIIBI U OparMeHTapHbIe Henonneie Cdopmuposannsie, Ho | ChopMupoBaHHEIE
(ypoBeHb) 3aKOHOMEPHOCTH MIPEACTABIICHUS 00 | MPEeACTaBICHHS 00 cojepKaIIne CHCTEMAaTHIECKUE
(bopMHUpOBaHUS OCHOBHBIX 3Tallax | OCHOBHBIX 3Tallax U OTIeNbHbIC TPOOETBI IPEICTaBIEHUS 00 OCHOBHBIX
(dhyHIaMeHTaIbHBIX " 3aKOHOMEPHOCTSIX npeacTaBiIeHus 00 dTanax ¥ 3aKOHOMEPHOCTSIX
XUMUYECKHUX ITOHATUH 3aKOHOMEPHOCTSAX | (GOPMHUPOBAHUS OCHOBHBIX 3Tanax (bopMupOBaHUS
dhopMHUpOBaHUS (hyHIaMEHTaTFHBIX 3aKOHOMEPHOCTSIX (byHIaMEHTATBEHBIX
(yHAaMEHTANIbHBIX | XUMUYECKUX (opMupOBaHUS XMMUYECKUX TOHSATHH
XUMHUYECKUX MOHATHUH (byHIaMeHTaIbHBIX
MIOHSITUI XUMUYECKUX TOHSTHIA
Bropoit oTam | YMeTh: IPUMEHSTh OCHOBHBIE | OOmamaer YMeeT npuMeHsITh B uenom ycnemnoe CdopmupoBaHHOE YMEHHE
(ypoBeHb) (dbyHIaMeHTaIbHBIC (hparmMeHTapHOU OCHOBHBIE IIPUMEHEHUE OCHOBHBIX | I10JIb30BATHCSI OCHOBHBIMU
XUMHYECKUE TIOHSATHUS CIOCOOHOCTHIO (hyHIaMeHTaTBFHBIS (dhyHIaMEHTATBEHBIX (hyHIaMEHTATFHBIMU
IPUMEHEHUS XMUMUYECKHE MOHATUS | XUMHUYECKHUX MOHATUH | XUMHUYECKUMH MOHATHIMU
OCHOBHBIX C HEOOJIBIITNM
(byHIaMEHTATbHBIX | KOJIMYECTBOM
XUMUYECKHUX 3aMEYaHHM
MOHSITUI
Tperuii atan | Bnagers cuctemoii 6a3oBbIx ®parMeHTapHOE B nenom ycnemnoe, | B nenom ycnemsoe, Ho | YcneniHoe u
(ypoBenb) (hyHIaMEeHTaIbHBIX NpUMEHEHHUE HO HE coaepxariee CHCTEMaTHYECKOe
XUMUYECKHUX ITOHATUH OCHOBHBIX CHCTEMaTHYECKOe OTJeNbHBIE TPOOETBI NPUMEHEHHUE
(GyHAaMEHTaIbHBIX | IPUMEHEHUE IIpUMEHEHUE (byHIaMeHTaIbHBIX
XUMHYECKUX (dyHIaMeHTaIbHBIX (byHIaMeHTaTbHBIX XUMHUYECKUX IMOHATUN
TIOHSATHH XUMUYECKHUX XUMHAYECKHUX TTOHATUH
MOHSTUI

Kon u ¢popmyiupoBka KoMneTeHIUH
[1K-4 CriocoGHOCTBIO TPUMEHSATH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI M 3aKOHOMEPHOCTH Pa3BUTHUSI XUMHUECKOW HAyKU MIPU aHATIN3e
MIOJIYYEHHBIX PE3yJIbTaTOB.

YpoBeHb
OCBOCHUS
KOMITCTEHIIUN

[Inanupyembie pe3yabTaThl
o0ydeHMSI

Kpurepun orieHrBaHNs pe3yapTaTOB 00yJIeHUS

HCYIOBJICTBOPUTEIIBHO

YIOBIIETBOPUTEIHEHO

XOpOLIO

OTJIMYHO
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IlepBerit  sTam | 3HATH: OCHOBHBIC stans! | He 3Haer oOmmux HcnbrThiBaeT Brnaneer HauaabHBEIMH Crioco6eH K rpaMOTHOMY
(ypoBeHb) pa3BUTHUS XUMUH, XUMUYECKHX TIOHSTUI U HE | OTpeJicIeHHBIC HaBBIKAMHU M yMEET MIPUMEHSTh | PaclpeaesICHUIO BpeMEHH U
Hay4HbIEe JOCTIDKEHHS HauOoJiee | yMeeT MPUMEHSTh 3aKOHBI K | 3aTpyIHEHHS [IPU MOJTyYCHHBIE 3HAHUS K paccTaHOBKE IPUOPHUTETOB B
BBIIAIONUXCA OTEUECTBEHHBIX M | PEIICHUIO MPOCTHIX 33/1ad | PEIIeHUH 3a1ad 10 pEeIIeHuto 3a7a9 10 XUMHUH, & | BBITIOJTHEHUH PaOOTHI.
3apyOeKHBIX XMMHUKOB, M0 XUMUH XUMUHA TaKXe UCIIOJIb30BaTh 3HAHMS
WX BKJIQ]] B Pa3BUTUC XUMUH. MIPH TIOCTPOCHUH CEPHE3HBIX
3a/1a4 B XUMHYECKOM 00JIacTH.
Bropoii srtam | YMeTh: olieHuBaTh xumMuueckue | He ctpemurcs | [lornmaer BaxkHOCTH K | CrocobeH k ¢opmynmupoBku | KorTponmpyer (haxTopHI,
(ypoBeHb) MOHATHS M 3aKOHBI B CJIOXKHOH | BHIITOTHHUTH paboty | momxomy pelIeHus | OCHOBHBIX XUMUYECKUX | CIIOCOOHBIE MOBJIHSTH
CHUCTEMC BO33peHHI>i Ka4€CTBCHHO, HE | XUMHYECKOM 3aaa4u, | IPUHIHUIIOB Ha BBIIIOJIHACMYIO pa60Ty,
COBPEMEHHOU XMMHHU ¢ dekTuBHO MOAOWpAET | OTHAKO HE | WCCIIeI0BaTeNbCKOM paboThl. IpY HeOOXOTMMOCTH
HEOO0XOIUMBIE METOBI. KOHTPOJIMPYET Ka4ecTBO KOPPEKTHUPYET cBOU
TIOJIY4YCHHBIX IL€I>'ICTBI/I$1.
pe3yIbTaTOB.
Tpetuil stan | Bnanerts: HaBblkamu | He criocober | HcmbiTeiBaeT crnokHOCTH | Brageer JnocratounbM | Iloka3biBaer YBEPEHHOE
(ypoBeHb) 0053aTeILHOT0 03HAKOMJICHUSI ¢ | A (EKTUBHO pu OIIPENIC/ICHUM | KOJIMYECTBOM  3HAHWM 1O | BIAJiCHUE  3HAHUSMH  BO
HpeI[LICTOpHCﬁ TOro HWJIHM HWHOI'O | UCIIOJIB30BaTh CBOHU BI)I60pa HCO6XOI[I/IMOF (0} BI)I60py METOAa, MPUMCHACMOI'O | MHOTHX HaIlpaBJICHUAX
BOTIPOC TIOCTABIIEHHOTO B €ro | 3HAHUS B HAyYHOW | XMMHYECKOTO METO/A ISl | JUTS JAHHOTO UCCIIEIOBAHMSI. XUMHYECKOTO aHaJIHn3a.
MPaKTUYECKOU Hay4YHOU U | OeATEeJILHOCTH. JOCTIDKECHUS LIEH.

HeI[aFOI‘I/I'-IeCKOI\/'I JACATCIIBHOCTH.

Kputepusmu onieHrBaHUS SBISIOTCS OAJUTBI, KOTOPBIE BHICTABIISIOTCS MPETIOaBATENIEM 32 BUIBI JeATEILHOCTH (OIEHOYHBIE CPEICTBA) IO UTOTaM H3yUYCSHHS
MOJyJIel JAMCIUILTUHEI, MEPEYNCICHHBIX B PEHTHHI-IUIAHE JUCIMIUIMHBL, JJIS dK3aMEHa: TEKYIHH KOHTPOIb — MakcuMyM 40 OaiioB; pyOeXHBIH KOHTPOJIb —
MakcumyM 30 6aiioB, HooupuTenbHbIe OauTbl — MakcuMyMm 10.

[kae! OIIeHUBaHUAIIS IK3aMeEHa!

oT 45 1o 59 6aI0B — «YZAOBICTBOPUTEIHLHO;

oT 60 10 79 6aMI0B — «XOPOIIIOY;
oT 80 0a/I0B — «OTIMIHOY.
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4.2. TunoBble KOHTPOJIbHbIE 32/IaHUS WIN HHbIE MATEPHAJIbI, HEO0X0AUMbIE /1JIsl OLleHKH 3HAHWI, YMEHUI,
HABBIKOB U ONbITA AeATEJIbHOCTH, XapPaAKTEPHU3YIOIIUX 3TANbI GOPMUPOBAHNS KOMIIETEHIMI B mpollecce
0CBOEHUs 00pa3oBaTeIbHON NporpaMMbl. MeToanuyeckue MaTepUualibl, onpeae/soiue Npoueaypbl
OLIEHUBAHMS 3HAHUH, YMEHUI1, HABBIKOB M ONBITA AeATeJIbHOCTH, XaPAKTePU3YyIOIIMX 3Tanbl GopMUPOBAHUSA

KOMIIeTeHLUH
Otamnsl Pesynbrarsl 00yueHus Kommnerenuus O1neHouYHBIE CpeNICTBa
OCBOCHUS
1-# sTan 3HaTh: TEOPETUICCKUE OIIK-1 cnoco6HOCTRIO AynuropHas pabora,.
3HaHUA OCHOBBI 0a30BBIX HCIIONTE30BATh ITOTYYCHHBIE TecrTsl,
XUMHYECKUX TUCITUILTAH 3HaHUsI TEOPETUUECKUX OCHOB | KommokBuym,
(hyrnameHTanBHBIX pazaenoB | KontpomsHas pabota
XUMHH TIPH PEIICHUN
npodecCHOHANBHBIX 3a1a4
3Hartb:cranaaptHeie Metoabl | OIIK-2 BnameHuem AynuropHas paboTa
MOJTy4eHUs], IASHTH(PUKAIMK | HABBIKAMH TTPOBEICHUS
Y MCCIIEZIOBAHMS CBOWCTB XUMHYECKOTO IKCIIEPUMEHTA,
BEIIECTB M MaTepHa- OCHOBHBIMU CHHTETHYECKUMH
OB,TIpaBIIa 00PAOOTKH U 1 aHATUTHICCKIMH
o OpMIIEHUS Pe3yIIbTAaTOB METOJIaMH TIOTYYCHUS U
pabotbl, HopMbl Th UCCIIEI0OBAHUS XUMHUECKIX
BEILECTB U PeaKLui
3Hatb: cranmaptaeie metonsl | [IK-2 Bragernem 6a3zoBeiMu
MIPIMEHEHUS] COBPEMEHHOI HaBBIKAMH HCIIOJIb30BaHUS AynuropHas paboTa
anmapartypsl IpH COBpPEMEHHOH amnmapaTypsbl
MPOBEJICHUH HAYYHBIX IIPH TTPOBEICHUY HAYIHBIX
HCCIICJOBAHNM, HCCIIE JOBAHMI
uaeHTU(GUKAIMY U
HCCIIEA0BAHNS CBOWCTB
BEIIECTB U MaTEPHAJIOB,
paBuiia 00pabOTKH U
oopmiteHus pe3yIbTaTOB
paboTsl, HOpMBI Th
3nath: ocHoBHble 3Tanbel U | [IK-3 Bnanenuem cucremoil | TecTsl, KOJTOKBUYM,
3aKOHOMEPHOCTHU (dbyHIaMeHTaIbHBIX KOHTpOJIbHAs paboTa
(dhopmupoBaHUS XUMHUYCCKUX TTOHSITHIA
(hyHIaMEHTATBHBIX
XUMHYECKUX TTOHSITHHA
3HATHOCHOBHBIC stamnsl | [IK-4 CrocoOHocThIO | AynuTopHas padoTa ,
pa3BUTUS XWMHUH; HAy4YHBIC | IPUMEHSThH OCHOBHBIE | Tec,
JOCTHKECHUS HauboJiee | ECTECTBEHHOHAYYHbIE 3aKOHBI | KOJUIOKBHUYM,
BBLIAFOIIIUXCS Y 3aKOHOMEPHOCTH Pa3BUTHS | KOHTPOJIbHAs paboTa
OTEYECTBEHHBIX U | XUMHYecKOH  Hayku  1pu | [emoBas urpa
3apyOeKHBIX XHMUKOB, aHalm3e MTOJTyYE€HHBIX
WX BKJIA] B pA3BUTHE XUMHUU. | PE3yIbTATOB.

YmMenus YMeTh:BBIOTHITH OI1K-1 crocoOGHOCThIO AynuropHas paborta ,
CTaHJapTHBIE JEUCTBHS WCTIOJIb30BaTh MOJTy4YeHHBIE TECT, KOJUIOKBUYM,
(xmaccuykanys BEMecTs, 3HAHUA TEOPETHUYECKUX OCHOB | KOHTPOJIbHAsA paboTa
COCTaBJICHHE CXEM (byHaaMeHTaIbHBIX pa3aenoB | Jlemosas urpa
MPOIIECCOB, CUCTEMATU3AIMS | XUMUH MTPU PEHICHUH
JAHHBIX U T.II.) C yYETOM npohecCHOHAIBHBIX 331a4
OCHOBHBIX TOHSTHHA U
00MIIX 3aKOHOMEPHOCTEH!,

(hopMyITUPYyEMBIX B paMKax

0a30BBIX XUMHYECKHX

JCITUTUTAH

YMeTh:pemaTh TUIIOBbIE

y4eOHbIe 33a49U 110

OCHOBHBIM (0a30BbIM)

XMUMHYECKUM JTIUCIHIUIMHAM

Ymetb:npoBoauts npocteie | OIIK-2 BnaneHnem AynutopHas paborta

XUMHYECKUE OIBITHI 10 HABBIKAMU MPOBEICHUS

Mpe/yiaraéMbIM METOJIMKAM | XMMHUYECKOTO DKCIIEPHUMEHTA,
OCHOBHBIMH CHHTETHYECKHMU
Y aHAJTUTUYECKUMU METOaMHU
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MOJTyYSHUS U UCCIICIOBAHUS
XUMHYECKHX BEIECTB U
peaxkiuin
YMeTh: IPOBOIUTH [1IK-2 Brnanenuem 06a30BbIMH | AynuTopHas pabota
XUMHYECKUE IKCTICPUMEHTHI | HABBIKAMH  MCIIOJIb30BAHUS
C HCTIOJTIb30BaHUEM COBPEMEHHOW  aImaparypsl
COBpPEMEHHOM ammapaTypbl MpU  TPOBEJACHUM HAYYHBIX
HCCJIEIOBAHUI
YwMmetb: I IpuMeHsITH [IK-3 Bmamenmem cucremoii | AynutopHas paborta ,
OCHOBHBIC (byHIaMEHTATEHBIX TECT, KOJUIOKBUYM,
(hyHIaMEHTaTBLHBIC XUMHYECKUX TTOHITUN KOHTPOJIbHAs paboTa
XUMHUYCECKUE TIOHSATHS
YMmeThb:- orneamBath | [IK-4 CriocobHocThiO | AynuTtopHas pabdota ,
XUMHYECKWE TOHATHS U | IPUMEHSTH OCHOBHBIE | KOJUIOKBUYM,
3aKOHBI B CJIO)KHOH CHUCTEME | €CTECTBCHHOHAYYHbIC 3aKOHBI | KOHTPOJIbHAs paboTa
BO33pPEHUI COBPEMEHHOM U 3aKOHOMEPHOCTH Pa3BUTHS
XUMHAH XUMHYECKOH  HayKu  TpHU
aHaJn3e OJTyYEHHBIX
pe3yJIbTaTOB.
Brnanenus Bramers: HaBeikamu pabotel | OIIK-1 cmocoO6HOCTRIO AynurtopHas paborta ,
(HaBBIKH / OTIBIT | ¢ yueOHOI TUTEpaTypol IO | MCIOIH30BATH MOTyYSHHBIE KOJUTOKBUYM,
JICSATEIILHOCTH) | OCHOBHBIM XUMHYCCKUM 3HAHUS TCOPETUYCCKUX OCHOB | KOHTPOJIbHAS paboTa
TUCTIMTIITTHAM (hyHIaMEHTaTBHBIX Pa3eioB
XUMUH TIPH PEIICHUU
npodecCHOHANBHBIX 3a]a4
Bnanets 6a3oBeIMU OIIK-2 BnameHuem AynurtopHas paborta ,
HaBBIKAMH TIPOBEICHU HABBIKAMH MPOBEICHUS KOJUTOKBUYM,
XUMHYECKOTO SKCIIEPUMEHTa | XHMUYECKOTO SKCIIEPUMEHTa, | KOHTPOIIbHAs paboTa
1 o(hopMIIEHHS eTo OCHOBHBIMH CUHTETUYCCKUMH
PEe3yIbTaTOB 1 aHATUTHYECKUMHU METOAaMu
MOTyYeHUS U UCCIIEOBAHUS
XUMHYECKUX BEUICCTB U
peaxkuuii
Brnanets 6a3oBeiMu [IK-2 Brmamenmem 0a30BBIME
HaBBIKAMU HCIIOJIb30BaHUS HaBBIKAMH  WCIOJB30BaHHUA | AynuTopHas paboTa
COBpPEMEHHOH anmapaTyphbl COBPEMCHHOW  ammaparypsl
TIPH TTPOBEJICHUH HAYYHBIX MpH  TPOBEINCHUH HAYIHBIX
HCCIeIOBAHUMN HCCIIEAOBAHUM
Bnanets cucremoii 6azoBeix | [IK-3Bnagenuem  cucremoii | AynutopHas padoTa ,
(hyHIaMEHTAITBHBIX (dyHIIAaMEHTAITEHBIX TECT, KOJUIOKBUYM,
XUMHYECKUX TTOHITHH XUMHUYECKHUX TTOHSTHHA KOHTpOJIbHAs paboTa
Brnanets: HaBbikamH | [TK-4CriocoOHOCThIO AynurtopHas paborta ,
00513aTETTHLHOTO MIPUMEHSTh OCHOBHBIC | TECT, KOJJIOKBUYM,
O3HAKOMJICHUS C | ecTecTBEHHOHAyUYHbIE 3aKOHBI | KOHTPOJbHAs paboTa
MPEeIbICTOpUEH TOr0 WK | U 3aKOHOMEPHOCTU Pa3BHUTHS
HWHOTO XUMHYECKOM  HAyKH  IpH
BONPOCA,IOCTABIIEHHOTO B | aHAJIU3e TOJTyYEHHBIX
€ro IMPaKTHYECKON HAay4YHOH | pe3ylIbTaToB.
" nearorndeckoi
JeSITeTLHOCTH.

4.3. PeHTHHT-TIIaH AUCHUILITHHEI
PelTUHr—1U1aH JUCHUIUIMHBI IPEICTABIEH B IPUIOKEHUH 2

AynuTtopHasi padoTa
AynuropHas paboTa IpeAroiaracT MpoBEPKY TOTOBHOCTH CTYJIEHTA K CAMOCTOSITEIIbHOMY BBITIOTHEHHIO BCEX
71a00PaTOPHBIX padoT (FPYMIIOBOM OMpoc), Haaudre 0()OPMIICHHOTO 3aaHus B paboUei TeTpaau K KaxJaoMy
3aHATHUIO MOOYJIA.
I'pynnoBoii onpoc MpoBOAWUTCSA NPH M3YYCHUHW HOBOW TEMBI C IEJBI0 BBISCHEHWS] HAHOOJIEE CIIOKHBIX
BOTIPOCOB, CTETICHN TIOHUMaHMS n3y4aeMoi nHpopmMarun. Pabora cTyeHTa olleHUBaeTCs 32 KaxIblii MOTYJIb.

JlabopaTopHbie padoThl

Ne HaumenoBanne nabopatopHbIX paboT
/1

Mopyasl( cemectpl)
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Bonopona, kucnopo1, mepokcua BOAOPOJa U UX CBOMCTBA.

1.
2. | F'anoreHsl M MX COCTMHEHMS.
3. | Cepa u e€ coenHEHUS.
Monyas 2( cemectpl)
4 A3OT ¥ €r0 COCTMHCHUSL. .
5 ®Dochop u ero coeTuHEHMS. .
6 CypbMa, BUCMYT ¥ X COSJIMHEHHUSI.
7 Yraepol, KpeMHH, O0p U UX COSTUHEHHSL.
Moayas 3(cemectp2)
8 IIenounbie METAIBI M UX COSIMHECHUS.
9 [Ile0yHO3eMeNbHBIC METAJIbI, OSPUILIHIA, MATHUN U UX COCTUHEHUS

10 | AJFOMHUHUNA ¥ €10 COCIUHEHUS.

11 | OnoBO, CBUHEI U MX COCAUHCHUS.

12 | Turan, nupkOHUH, TaGHUN U UX COCAMHEHUSI.
13 | Banaguii, HHOOM#, TAaHTAJI . K UX COCIUHEHUS. .
14 | Xpowm, monubieH, BOIbGpaM U UX COCTUHCHUSI.
Monayasb 4( cemectp 2)
15 | Mapranen u ero coeJIuHEHHUS.

16 | XKeme3o, k0OaNbT, HUKEIb U UX COCTUHEHHUS.

17 | KoMIuiekcHBIE COEIUHEHUS.

18 [Menp, cepedpo, 30J0TO ¥ UX COSAMHCHHUS.

19 [[Hunk, kagmuii, pTyTh.

20 [[InaTHHOMIBI U UX COCAUHEHHUS

21 HaHTaHOI/II[I)I U UX COCAUHCHUA.

22 |AKTHHOUIBI U UX COCIUHEHU.

Kpurtepun ouenku (B 0aax) ayauropHoii padorsl 3a moayu 1u 2 (1 cemectp)

- 0 6ayIOB BBICTABIICTCS CTYACHTY, €CIIH CTYJCHT HE HMEET IPEICTaBICHHs 00 00CyK/1aeMOM BOIIPOCe, HE 3HAET
npaBuII 00palIeHUs] ¢ XUMUUECKUMH PEaKTUBAMU M 000pYIOBaHHEM,

- 1 Gam BBICTAaBISETCS CTYIEHTY, €CITU CTY/ICHT UMeeT (hparMeHTapHbIE IPEACTaBIeHI 00 00Cy)KIaeMoM
BOTIpOCe, TIPaBHIIaX TEXHUKN OE30MIACHOCTH | MPABHI pabOTHI ¢ 000pyIOBAaHHEM,

- 2 GaJuTa BBICTaBIISIETCS CTY/ICHTY, €CJIM CTYJIEHT UMEET HETOJIHbIE TPEJICTABIeHUs 00 00CyKIaeMOM BOIpoce, He
BCE€TAa roTOB K BBIIIOJIHEHUIO IMTPAKTUKYMaA.

- 3 Gaa BBICTABISIETCS CTYICHTY, €CJIU CTY/ICHT UMEeT C(OPMUPOBAHHBIE, HO CO/IEPIKAIINE CYIIECTBEHHbIC
POOEJIBI MPEJICTABICHUS 00 00CYX1aeMOM BOITPOCE, JOMYCKAEeT OIIMOKHU HPU padoTe ¢ XUMHUUECKUMHU
peakTuBamuy;

- 4 Gana BBICTABISIETCS CTYICHTY, €CIIU CTY/ICHT UMeeT C(OPMUPOBAHHEIE, HO COIEPIKAIINE OT/IeIbHBIE IPOOEITBI
npeicTaBiIeHus 00 00CyKIaeMOM BOIIPOCe, HE yMeeT 00BSICHUTh HEOOXOAMMOCTD IIPABUII TEXHUKH O€30IT1aCHOCTH
B OTACJIBHBIX ClIydasaX;

- 5 0aiIoB BBICTABIISIETCS CTYACHTY, €CIIH CTYICHT UMeeT CHOPMHUPOBAHHBIE CHCTEMAaTHIECKUE PE/ICTABICHHS 00
00CYy’K1aeMOM BOITPOCE, YETKO 3HAET MPaBUJIa TEXHUKH 0€30MaCHOCTH NPH BHIITOJIHEHUN SKCIIEPUMEHTA U YMEeT
paboTats ¢ COBpeMEHHBIMH MTPUOOPaMHU.

Kpurtepun ouenku (B 0annax) ayautopHoii padorsl 3a Moay.iu 3u 4 (2 cemectp)
- 0 GayuTOB BBICTABIISIETCS CTYJIEHTY, €CITU CTYJICHT He HMeeT IpeAcTaBIeHus 00 00CyKJaeMOM BOTIPOCE, HE 3HAET
npaBWII OOpalIeHUs] ¢ XUMUYECKUMH PEaKTUBAMH U 000pYJOBaHUEM.
- 1 Gasut BbICTABIAETCS CTYACHTY, €CIIM CTYACHT UMEET HETOJIHbIE PeICTaBlIeHHUsI 00 00CyKIaeMOM BOIIpOCe, He
BCETr'/la TOTOB K BBITIOJHEHHIO TPAKTHKYMA.
- 2 GaJuta BBICTABIISIETCS CTY/ICHTY, €CJIM CTYJIEHT UMeeT COPMUPOBAHHBIE, HO COJIEpIKAIIUE CYIICCTBEHHEIC
npoOebl mpeacTaBiIeHus: 00 00Cy)IaeMOM BOIPOCE, OITyCKaeT OMMOKH MIPH paboTe ¢ XUMHUYECKHUMU
peakTuBamu;
- 3 GaJuta BBICTABIISIETCS CTY/ICHTY, €CJIM CTYJIEHT UMeeT COPMUPOBAHHBIE, HO COJIEPIKAIIUE OT/IeIbHbBIE TPOOEIThI
npezicTaBiIeHust 00 00CyKIaeMOM BOTIpOCE, HE YMeET OOBSICHUTh HEOOXOAMMOCTh MPABHII TEXHUKU 0€30ITaCHOCTH
B OTJICJIBHBIX CIIy4asXx;
- 4 GaJIOB BBICTABIISIETCS CTYNIEHTY, €CIIM CTYACHT UMEET C(POPMUPOBAHHBIE CHCTEMATUUECKUE MTPEICTABICHUS 00
00CyXJ1aeMOM BOTIpOCE, HE HApYIIAeT MPABUJI TEXHUKH O€30MTaCHOCTH M TOTOB KO BCEM 3aHSTHSIM MOJYJISL, , YETKO
3HAeT MMPaBMJIa TEXHUKH 0€30MIaCHOCTH MPH BBIMOJIHEHUH SKCIIEPUMEHTA U yMEeT paboTaTh C COBPEMEHHBIMU
npubopamu.

IlepedyeHb 3K3aMEeHAIMOHHBIX BONMPOCOB K IK3aMeHY N0 XMMHHM HeMeTAJJI0B AJd cTyaeHToB 1 kypca (1

ceMecTp)
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XUMUYECKHE CBOWCTBA KOHKPETHOTO AJIEMEHTA WJIM TPYIIBI 3JIEMEHTa IMpeniaraeTcss OOCYXKAATh MO CAMHOMY
TUTaHy.

1.ITonoxkeHrE B MEPUOTUICCKON CHUCTEME, PaclpOCTPAHEHHOCTh U (POPMBI HaAXOXJeHUs B npupoxae. Crenuduka
9JIEMEHTA U €T0 COSIUHEHUI.

2.OneKTpoHHas 000J0YKa aroma, MOTEHIMAJIbl WOHU3AIMU, CPOJICTBO K AJIEKTPOHY, BIIEKTPOOTPHUIIATEILHOCTD,
XapaKTEepHBIE CTEIIEHN OKHCICHHSI.

3. IpocTeie BelecTBa: QOPMBI CYIIECTBOBAHUS U (PU3UUCCKHE CBOWMCTBA, XapaKTep M SHEPrHsl CBS3H, (a30BbIC
MPEBpAIICHUs, PEaKIIMOHHAS CITOCOOHOCTb.

4. BzanMoneWcTBHE C DJIEMEHTaMH, pPACCMOTPEHHBIMH paHEe: YCIOBUS MPOTEKAaHUS pEaKIHud, UX
TEPMOJIMHAMUYECKHE U KUHETUYECKUE XapaKTepUCTUKHU. [IpoIyKThI. DJIEKTPOHHOE CTPOCHUE U MPOCTPAHCTBEHHAS
CTPYKTypa TOJy4aeMbIX COCIMHEHUU, WX KHUCIOTHO-OCHOBHBIC U OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIE CBONCTBA,
peakIMoOHHasT CTIOCOOHOCTD.

5. B3aumopeiicTBHEe MNPOCTHIX BEMIECTB U COCAMHEHHM C BOAOW M HMX COCTOSHHME B BOJHBIX pPacTBOpax.
XapakTepHble KUCIOTHO-OCHOBHBIE U OKHUCIUTEIILHO-BOCCTAHOBUTEIBLHBIEC MPEBPAILICHUSI B pACTBOPAX.

6. KommuiekcHbIe coeTMHEHMS.

1. Bomopox B mpupome. M3orombl Bomopona. BaneHTHBIE BO3MOXKHOCTH aTroMa M XapakTEpHbIC CTEIEHU
okucnenusi. Monekyna H,. [lomydenue Bomopoma. dusmueckue U XMMHUECKHE CBOMCTBA MPOCTOrO BEIICCTBA.
PactBopenne Bomopoma B MeTawiaX. ATOMAapHBIA BOJOPOA, €r0 IONYYEHHE M PEaKIUOHHAS CIIOCOOHOCTH.
KopanenTnsle coenunenus sogopoaa. Mousr H' u H', ux B3aumoseiicTsue ¢ Bojoil. BojgopoaHas cBs3b, NPUUMHBL
ee 00pa3oBaHUsl, CIIOCOO OMHUCAHHUA.

2. Ilonmoxxenne B mepuogndeckoit cucreme. Kucimopon B nmpupose. Mi3oTonsl kucioposa. BameHTHBIE BO3MOKHOCTH
aToMa W XapakTepHble creneHu okucieHus. Monekyna O,. [lapamarunetusm kucnopoza. Ilomyuenue kucnopona.
Ou3nuecKkre 1 XUMHIECKHE CBOMCTBA MPOCTOTO BEIIeCTBA. AJUTOTPOIHS KUCIOpoaa, 030H. O30H B aTMocdepe.

3. BzauMopeiicTBUE KHCIOpPOAA C BOJOPOAOM. MexaHHM3M peakuuu Boaopoja ¢ KuciaopoaoM. CoeauHEHHs
KHCIIOPOJa C BOAOPOIOM, THAPOKCHII, BOJIA, TIEPOKCHI Bomopoaa. Tepmudeckoe u (POTOXMMHYECKOE Pa3I0KEeHHE
Bozbl. [lomyuenue u cBoiicTBa mepokcuaa Bogopoaa. H202 xak oOKHUCIUTENb U KaK BOCCTaHOBUTEINb. [IpumMeHeHne
NepoKcHa BOAOpoa.

4. CocrosHUS KHCIOpoAa B ero coequHeHMsx. Okcuapl W ux kimaccudpukanus. llepokcuapl W mepokcHaHAs
rpynmuposka. Houst 0%, 0,7, 0,., O3.. CynepoKCHIbI, 030HUIbI, HX B3aUMOJICHCTBHE C BOJIOI.

5. OOmiass xapaKTepUCTUKA IMOATPYIIBI raJoreHoB. CTPOCHHE 3JICKTPOHHBIX 000JI0YEK aTOMOB, MOTCHIIMAJIBI
WOHM3AINN, CPOJCTBO K AIIEKTPOHY, JJIEKTPOOTPUIATEIFHOCTH AaTOMOB W XapaKTEpPHBIE CTENEHH OKWCIICHWS.
IpocThie BemecTBa, XapakTeprucTHKE Mosteky. 1 Hal,.

6. CoeauHeHHSI C BOJOPOJOM. DHEPreTUYECKHE XapaKTEPHUCTUKHU, XapaKTep CBSI3U U DJEKTPOHHOE CTPOCHHUE
mostekya HHal. Mertopr monydenunst u pu3nyecKre CBONWCTBA rajloreHOBOI0POI0B. KHUCIIOTHBIC U OKHUCIUTEIBHO-
BOCCTaHOBUTENFHBIE CBOWCTBA, PEAKIMOHHAS CHOCOOHOCTH. l'ajoreHugHble MOHBI U MX COCTOSTHHE B BOJHBIX
pactBopax. ["asioreHu1b1 METAIOB.

7. Okcubl U OKCOKUCIOTHL. OOIIasi XapaKTEepUCTHKA OKCHIOB: CTPOCHUE MOJICKYJ, XapaKTep W JHEPIHs CBS3U.
TepMonnHaMu4eckne XapaKTepUCTUKH oOpa3oBanusa. [lomydeHWe © XWMHYECKHE CBOMCTBA OKCHIIOB.
VYcroitunBocTh OKCHI0B. OCOOSHHOCTH CcOoenuMHEHUM (hropa M Hola ¢ KHUCIOPOAOM. Peakiuu OKCHIIOB C BOJOMA.
OKCOKHCIIOTHI TAJIOTEHOB: CTPOSHUE MOJIEKYJI, XUMHUYECKHE CBOMCTBA, METOBI MONyYeHHs. TepMoarnHaMIdecKas
HEYCTOMYUBOCTH OOJIBIIIMHCTBA OKCOKUCIOT. OCOOEHHOCTH XJIOPHOHN M HOHOM KHCIIOT.

8. CoenmHEHUs TaJIOTEHOB Npyr ¢ apyrom. MaTepranorennnsl. @opMbl CyIIECTBOBAHUS M CTPOCHHUE MOJEKYIL.
TpexueHTpoBbIe 3EKTPOHHO-U30BITOYHBIC CBS3M B MOJIEKYyJIaX HHTEPraiOTeHHIOB. XHMHYECKHE CBOWCTBA H
METO/bI NI0JIydeHUs. B3aumonencTare ¢ BOJOM.

9. OKHUCIHUTENPHO-BOCCTAHOBUTENBHBIE PEAKIMA TaJOreHOB M WX COCIWHEHWH B BOJHBIX PaCcTBOpax.
B3anMopeiicTBuE TPOCTHIX BEMIECTB C BOJOHM, KHUCIBIMH M IIEJIOYHBIMH pacTBopamu. OKUCIUTEIBHO-
BOCCTAaHOBHUTEJILHBIE CBOMCTBA COSITMHEHH.

10. O0mas xapaKTepuCTHKa MOATPYIIIBI XaIbKoreHOB. CTPOCHHE AIEKTPOHHBIX 000JIOYEK aTOMOB, MOTEHIHAIIBI
WOHM3AIINY, CPOJICTBO K DIIEKTPOHY. BaleHTHBIE BO3MOXHOCTH aTOMOB W XapaKTEPHBIE CTENEHH OKHCICHUS.
IIpocTrie BelecTBa, IENOYEUHBIE CTPYKTYPHI, XapaKTEPUCTUKNA MOJICKYT Xj.

11. CoenuneHust ¢ BOAOPOAOM. DHEPreTHYECKUE XapaKTEPUCTHKH, XapaKTep CBA3M M cTpoeHue Mosiekyn HpX.
Cynbdanbl. MeTonbl MoIydeHus: 1 OCHOBHBIE XMMHYECKHE CBOMCTBA XaJbKOTEHOBOAOPOOB. XaIbKOTCHHHBIC
HOHBI U UX COCTOSIHHE B BOJIHBIX PacTBOpax. XalbKOTEHUIBI METAJIOB.

12. Okcujpl 1 OKCOKHCTOTHI. OOIIIast XapaKTePUCTHKA OKCHIOB: CTPOSHUE MOJIEKYJI, XapaKTep CBS3H, SJHEPTreTHKA.
Ilonyuyenne u xumuueckue cBorictBa okcugoB X0, u XOsz;. Kucnorel H,XO; u Hp,XO4: cTpoeHune Monexyi,
XUMUYECKHAE CBOWCTBA, METOABI MOTydeHHsI. OCOOSHHOCTH CEJICHOBOHM U TEILTYPOBOM KUCIOT. OKCOKUCIIOTHI CEPHI:
MPUYUHBI KX MHOT000pa3us, Kiaccu(uKalns, CTPOCHUE U XMMHYECKUE CBONCTRA.

13. T'anorenuapl. GopMbl CyLIECTBOBAHUSA U CTPOCHHE MOJIEKYJI. MeToAbl MOMyYeHUss U XUMUYECKUE CBOMCTBA.
YHukanbHasi HHEPTHOCTH SFg. B3aMMOJICHCTBHE TaIOTEHUIOB ¢ BOJOH. OKCOTaOTeHUIBI.

14. OKHCITUTENHHO-BOCCTAHOBUTEIBHBIE PEaKIMHM XaTbKOTCHOB W HMX COCIWHEHWH B BOJHBIX pacTBOpAX.
B3aumMopeiicTBuEe MOPOCTHIX BEIIECTB C BOJOHM, KUCIABIMM M IIEJIOYHBIMH pacTBOpamMu. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIEC CBOMCTBA COETUHEHUH.

15. OOmias xapakTepuCTHKa MOArPyIbsl a3ota. CTpOCHHE JJIEKTPOHHBIX O0O0JIOUYEK AaTOMOB, IOTEHIIHAJIBI
WOHU3AIMH, CPOJCTBO K 3iekTpoHy. IIpocteie BemiectBa, amtorporus. Ocobennoctu azora. OcobeHHOCTH
hocdopa. MeTop! OTyUYESHHS, CBOWCTBA.

16. CoenuHenns ¢ BOIOPOIOM. XapakTep CBS3M, DHEPTETUYECKHE XapaKTePUCTHUKU M cTpoeHue Moiekyn XHs.
Comn ammonHus U dochoHns. AMMHAKATh. AMEIB, UMHABL, HUTpUAel. DPochunsl. CoemmHenus X,H,, wux
CTpPOCHHUE U CBOMCTBA. ['MapokcunaMuH. A30TUCTOBOJOPOAHAS KUCIOTA U a3U/IbI.
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17. O6was xapakTepucTuKa, (GOPMBI M CTPOCHUE MOJIEKYJ. [ amoreHuas! a3ora.

18. Okcuapl U OKCOKHCIOTHI a30Ta. OOmmas XapaKTepucTHKa OKCHIOB. DOpPMBI CYIICCTBOBAHUS, CTPOCHUE M
9HEpreTHUKa MOJNeKysl. MeTolbl momydeHns: OKCHI0B a30Ta. OKCOKHCIIOTH a30Ta — a30THOBATHCTAs!, a30TUCTasT U
a30THAs KUCIIOTHI, UX CTPOCHUE, CBOMCTBA U METO/BI MOJyYeHHUsI, HITPUTHI U HUTPATHL. TepMUUECKOe pa3iokeHHe
HUTpaToB. BoccTaHOBIEHNE HUTPATHOTO OHA B Pa3JIMYHBIX Cpelax.

19. Oxcumpt gocdopa u apyrux snaemeHtoB rpymmbl: X40s u X409, UX TONXYYEHHS, CTPOCHHE M CBOMCTBA.
Oco6ennoctu B3aumozaeiicteust P,Og 1 P4O19 ¢ Bogoi. Oxcokucnotel pocdopa u ero ananoroB. CtpoeHue u
cBoiicTBa KHCIIOT ocdopa.

20. Tpu- um menraramoreHunbl (ocdopa W ero aHajioroB. MeTombl TOMYYCHHS M XUMHYECKHE CBOMCTBA.
BsaumoneiicTBue ranoreHuaoB ¢ okcuaamMu. OKCOrajgoreHu b,

21. Cynbdunst. opmsl u ctpoeHre MoJekyn. [lonyueHns u xumuyeckre CBOWCTBA. THOKHCIOTHI.

22. O0mias XapakTEepUCTUKA JIEMEHTOB MOATPYIIBI MBIMIbAKka CKIOHHOCTh 3JEMEHTOB MOJATPYIIIBI MBIIIBIKA K
00pa3oBaHMI0 XMMHUYECKOW CBs3W c cepodl [lpupomHble coemuHeHusi, crnocoObl monydeHus. Pusmueckue u
XHUMHYECKHE CBOMCTBA MBIIIBSIKA, CypbMBbl 1 BUCMYyTa BaleHTHBIE COCTOSIHUSI MBIIIBSKA CYpPbMbI, BUCMYTA.

23. Baxneimme coemmaenus Mpimbsaka (1) n (V), uX OKCHABI, MBIIBIKOBAas M MBIIILIKOBUCTAS KHUCJIOTEHI,
apcenata u apceHutsl. Cympdunbl U THOcomun Memmbsika (II1) u (V). IlposBrnenne amboTepHBIX CBOWCTB
COCIMHEHMSIMA MblIIbska CpaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX W KHCIOTHO-OCHOBHBIX CBOWCTB
coenuHenmii Mpimbsika (V) u (111).

24. Coenunenns cypbMbl okcuas (V) u (1), cypemsiHas u cyppMsSHUCTAsI KUCIOTH. AHTUMOHATHI 1 @aHTUMOHHTHI.
CorocTaBieHUE OKUCIUTEIbHO-BOCCTAHOBHTEIBHBIX U KUCIOTHO-OCHOBHBIX cBOHMCTB cypbMbI (V) u (I11).

25. Coenunenust Bucmyta (IlI) — okcun u rumpokcun, okcoconu, cyiabdua. Coenunenust Bucmyra (V) —
BHCMYTAThl, X MOJYYEHUE U CBOMCTBA CHJIBHEUIINX OKUCIUTENICH.

26. OOmias xapakTepucTHKa rpynmnsl yriepoga. OCOOEHHOCTH CTPOEHHS AIIEKTPOHHBIX O0OJOYEK aTOMOB,
MOTCHIMANBl MOHU3AIH, CPOJICTBO K 3JeKTpoHy. IlpocTeie BemiecTBa, aymmorponus. Anma3s, rpaduT, KapOWHEI,
(dhymnepensr. Coennuenus rpadura.

27. Mertan u yraeBosoposl. Kapouasl meTamios. Cepoyriiepos v JpyTrue COSIMHEHHUS C CEPO.

28. Oxcuabpl yriepojaa, SHEpreTuka, CTPOCHHWE MOJEKYd W cBoiicTBa. OKCOKHCIOTHI yriepona. KapOoHaTsl.
["anoreHubI U OKCOTAIOTEHUABI YTIIEpOoa.

29. CoequHeHus € a30TOM: LIMaH, AULHMAH, CHHUJIbHAS KucioTa. [{luaHoBas U U301MaHOBasi KUCIOThL. THOUaHOBAs
KHCJIOTA.

30. CoenuHeHusl 3JEMEHTOB MOATPYIIBl KPEMHHS C BOJOPOJOM. XapakTep CBs3M, DHEpreTHKa U CTPOCHHE
Monekyl XHy. Meroasl nonmydeHus u xumuueckue cBoiictBa. Cunuuuapl. KpemMHuiloprannueckue coeMHEHHUS.

31. Okcunsl u ruaporconponsBoAnbie. Obmas xapakrepuctuka okcuaoB XO u XO,. KBapi u ero Mmogudukammm.
N3zmenenue cBoiictB okcuaoB XO u XO, B psaay Si - Ph.

32. KpeMHUEBbIE KUCTOTHI U CHIIUKATBl. OKCO- U THAPOKCOMOHBI aHAJIOIOB KPEMHUSL.

33. Tamorenumpl. OOmas xapakTepucThKa, ¢GopMa W CTpOEHHE MOJIEKYN. Jlu- W TeTparaloreHuibl, WX
YCTOMYHUBOCTH, METOIBI TTOTYYCHHUS U XUMUYECKHUE CBOMCTBA. B3anmoelicTBue ¢ Bogoi. OKCOramoreHuIbI.

34. KommnekcHble coenuHeHus. ['ekcadTopkpemHHeBass KucioTa. MOJEKYIApHbIE KOMIUIEKCH (aIIyKThI)
teTpadTopuaa KpeMHuUs. [ aJoreHOKOMIUIEKCHl KPEMHHUSI M €0 aHaJIOTOB.

35. OkuCIUTEeNbHO-BOCCTAHOBUTENFHBIE PEaKIMM B pacTBopax. B3auMojeHcTBHE MPOCTHIX BEIIECTB € BOIOM.
OKHUCIINTEIIHLHO-BOCCTAHOBUTEILHBIE CBOHCTBA COSTMHEHNH.

36. OOmas xapakTepucTHKa HOArpymmsl Oopa. CTpoeHHE 3JIEKTPOHHBIX O000JIOYEK aTOMOB, MOTEHLIUAJIBI
WMOHHU3alMK, CPOACTBO K 3jekTpony. lIpocteieBemiectBa. [lomyduenue Oopa, ero Qusnyeckue M XHMHUYECKHE
cBoiicTBa. Mcnons3oBanue 6opa B si7IepHON TEXHUKE.

37. Coenuunenust bopa ¢ MeTaJlIaMH U HEMeTajllaMu, KapOuj 0opa — KOHKYpeHT anmasa. Hutpun 6opa.

38. Coenunenusi ¢ BonopoaoM. bopan u aubopan. @OpMbI U CTPOEHUE MOJEKYI. TPEXLEHTPOBBIE AIIEKTPOHHO-
JeUIUTHBIC CBSI3U B MOJIEKYJ1ax 0opaHoB. bopa3on — aHaiior 6eH30:1a.

39. Tanorenumel. OOIIas xapaKTePUCTHKA, (OPMBI CYIIIECTBOBAHUS W CTPOCHHME MOJIeKyl. Jlumepusanus
TpurajgoreHuaoB. MoHorajgoreHuapl. MeTonbl TOJydeHHsl TaJIOTeHUIOB, XapaKTepHble CBOWcCTBa. [ 'muponus
ranoreHnioB. Heopranmueckue noauMepsl Ha OCHOBE coeuHeHuit bopa. TerpadTopobopHas KHCI0Ta, €€ CONH.
40. Kucnoponusie coenunenus oopa. Okcupn 6opa (I11). bopubie kuciotel, ux conu. [loyuenue, ctpoeHue Oyphl,
ee ruapoinus. [lepepaboTka Oypsl B OOpHYIO KHUCIIOTY.

Ilepeyennb 3K3aMeHAIMOHHBIX BOMPOCOB MO XMMHH MeTAJLI0B (2 ceMecTp)
1.0011ast XapakTepuCTHKa METAJJIOB, METAJIMYeCKas CBsi3b, CBOHCTBA META/UIOB, MX mNpuMeHeHue. OOIue
METO/BI MONyYeHUuss MetaioB. [lodydeHue, (U3MUYECKUEe M XMMHYECKHE CBOHCTBa MeTauioB. [loiydeHue
METaJJIOB BBICOKOW CTENEHW YUCTOTHl. XUMHYECKas M DIIEKTPOXUMHUYECKas KOPPO3Ws METaIUIOB. MeToJb
3alIUThl METAIIOB OT KOPPO3UH.
2. OOmas xapakTepHCTHKa 3JIEMEHTOB IMOATPYMIIBl IIEJIOYHBIX MeTauioB. VX momydeHue, (usndeckue u
XUMU4ecKkre cBorcTBa. CoeIMHEHMS IETOUYHBIX METAJUIOB: OKCH/BI, IEPOKCHbI, HAATIEPOKCHUIBI, O30HUIBL. X
NOJy4eHUe, CBOWCTBA, MpUMEHEHUe. [ MJPOOKCHIBI MIETOYHBIX METAJIOB, MPOMBIIUIEHHOE W JIa00paTOpHOE
NOJy4eHHue, IpUMeHeHUe U cBoiicTBa. COJHM IIENOYHBIX METAJUIOB M UX 3HAUYCHHE B HAPOJAHOM XO3SHCTBE.
3. O06mas xapakTepHCTHKa 3JIEMEHTOB MOArpymnsl Oepwius. [lomyyenne u cBoiicTBa OepHIUIMS M MarHusl.
Coenunenus OGepuiist U Maraus. [lorydenne, cBoiicTBa U IPUMEHEHUE.
4. O6mas xapaKTEepUCTUKA 3JIEMEHTOB TOATPYIIIHI MIET0YHO3EMENbHBIX METAIIOB.
Ux nomyuenue, ¢uszmueckue M XUMHUecKue cBoucTBa. COETUHEHUS KalbLMs: OKCHJ, THIPOOKCHA, COJH.
[IpumMeHeHne coeMHEHHs KabIHs, WX poib B ipupoae. Coequnenus ctpoHims u 6apusi. [lonmyueHne, cBoWicTBa
U nipruMeHeHne. JKecTKOCTh BOJIbI U METOJIbI €€ YCTPAaHEHHSI.
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5. OOmas xapakTepHCTHKa BJIEMEHTOB MNOArpynnsl amoMmuHus. llomyueHwe, ¢Qusnyeckne W XHMHUYECKHE
CBOWCTBA aIIOMUHMSI, IPUMECHEHHE.
6. O0mIast xapaKTepUCTUKA 3JIEMEHTOB MOATrpynsl ramwius. [lodydenue, cBoicTBa U MPUMEHEHUE TAILTHS, UHIUS,
TaJLIHA.
7. O6mas xapakTepUCTHKa 3JIIEMEHTOB HOATPYIIBI TUTAaHA, MOIyYeHUe, CBOHCTBA U mpuMeHeHne. CoeauHeHns
tuTada, upkonus u rapaus (111,1V). Ux monydenne u cBoicTBa, mpuMeHeHne. GOpMBI CYIIIECTBOBAHHUS HOHOB
TUTaHa B BOAHBIX pPAacTBOpax B KUCIIOW, HEUTpaIbHON M IEIOYHOM cpenax. [lepekucHble coeAnHeHNs TUTaHA.
8. Ob6mas xapaktepucTuka moarpynmsl repmanus. [lomydenme repmanmsa. Onoa, cBuHIA. WX cBoiicTBa u
npumeHeHue. CoeMHEHNs TepMaHusl, 0J0Ba, CBUHLA: OKCHUIbI, TUAPOKCHUIBI, TAJIOT€HU b, CYIb(GHUIbI, THOCOIH.
[lony4enue, cBoWCTBa U IPUMEHEHHE.
9. OOmas xapakTepUCTHKa SJIEMEHTOB MOArPYMIbl BaHaaus. llomydeHne HHMOOMS M TaHTajla, WX CBOWMCTBA M
npumenenue. Coennnenns Banaaus (1) u (111), nx momyuenue u cBoiictBa. [lomydenue n cBOHCTBa COeTUHEHUN
BaHanus (1V), @opmel cymecTBoBanus HOHOB BaHaaus (IV) B BOAHBIX pacTBOpax B pa3HBIX Cpeax.
10. Coenunenus Bananus (Y), ux monaydeHue, cBoicTBa. @OpMbI CyIIeCTBOBaHUS MOHOB BaHaIus (Y) B BOAHBIX
pacTBopax.
11. OOmas xapakTepuCTHKa JIIEMEHTOB MOATPYNIBl Xpoma. [lomydeHme u cBocTBa Xpoma, MOIHOIEHA,
Bonb(pama. [Ipocteie u komIiekcHbIe coequaenus xpoma (1), ux momyyenue u cBocTBa.
12.Coenunenus xpoma (111) mpocteie 1 koMiuiekcHble. [loydenue u cBOCTBa, IPUMEHEHHE.
13. Coenunenmne xpoma (VI), mx momydeHHe, CBONCTBA W NPUMEHEHHE: XPOMAThl M OWXpPOMATHI, OKCHA H
nepekucHele coenuHenus. CoeMHEHMsT MONMOIEHa W BONb(pama: OKCHIBI, THAPOOKCHABI, CONH, CYJIb(OUIBL,
BoJIb(paMoBbie OpoH3bl. [IpuMeHeHue u cBOMCTBA.
14. Ob6mas xapakTepuCTHKA 3JIEMEHTOB MOATPYIIBI MapraHiia, MOJyYeHHe W CBOWCTBA MapraHIla, TEXHEIUsS H
pennst. Coenuaenus mapranna (11), momydenne u cBoicTBa.
15. Coenunenns mapranua (111, 1V), nonydenue u cBoicTaa.
16. Coenaunenns mapranmna (V1), nonyuenune u coiictBa. Coenunenus mapraniia (VII), monydenune u cBoiicTaa.
17. O6mas xapakTepUCTHKa JIEMEHTOB MOATPYIIIHI kKelle3a, UX MOIy4YeHre, CBOMCTBA U MpuMeHeHue. OKCHUIIBI 1
TUAPOOKCHUIBI Jkese3a, kooanbTa u Hukens (11, 1), ux momyuenue u croiicTsa.
18. TIpocteie u KoMIuIeKcHbIe coeaunenus xeresa (11,111).
19. Coenunenus xenesa (V1) u (VIII), momyuenue u cBoiicTaa.
20. [IpocTeie ¥ KOMIUIEKCHBbIC coenuHeHus koOanbra u Hukens (l1). Mx momydeHue, cTpoeHHE W CBOMCTBA.
Coenunenus kobanbTa U HuKens (111), moyuenue, cBoiicTBa 1 MPUMEHEHHE.
21. OOmmas xapakTepUCTHUKa TUTATHHOBBIX METAIJIOB, UX MOTyYeHHE U CBOWCTBA, IPUMEHEHHE.
22. OOmas xapaKTepUCTHKA dJIEMEHTOB moarpymmsl Mean. [lomyaenue menn, cepedpa u 3omota. Mx cBoiicTBa u
NpUMEHEHHE.
23. Ilpocteie u komIutekcHeie coequHenns meaun (l,11), momydyenne, cBolicTBa U MPUMEHEHNE.
24. Ilpocteie u komIutekcHbie coenuuenus cepedpa (I u I11). [lomyuenne, cBoiicTBa n mpuMEHEHHE.
25. Ipocteie n koMIutekcHbIe coenuHenus 3o0m10t1a (l,111), momyuenne, cBoiicTBa 1 MpUMEHEHHE.
26. O0mas xapakTepUCTHKa IIEMEHTOB MOJATPYIIBI IIMHKA. VX momydeHne, CBOHCTBa U mpuMeHeHue. [IpocTrie u
KOMIUIEKCHBIE COeUHEeHHS IMHKa W Kaamud. [lomydenue, cBoiictBa u mpumeHneHue. Coenunenus pryta (1) u
(11), ux momyuyeHue, CBOMCTBA.
27. O6mas xapakTepUCTHKa 3JIEMEHTOB CeMeHCTBa JaHTaHOWIOB. IlomyueHne u CBOWCTBA, MpPHUMEHEHHE.
CoenuHeHus TaHTaHOUAOB, UX cBoiicTBa. [lodydenue u npuMeHeHne
27. O0mmas xapakTeprCTHUKa IIEMEHTOB ceMeiicTBa akTHHOUOB. [lomyueHne u cBoiicTBa, IpUMEHEHHE.
28. Teopust CTpoeHHMS KOMIUIEKCHBIX coequHeHnid Bepnepa. Tumbl KOMIUIEKCHBIX COEAMHEHHH U HUX
HOMEHKJaTypa. JIBOWHBIC CONM, aMMHAaKaThl, AIlMJOKOMIUIEKCHI, AaKBACOCIMHEHUs, KapOOHMJIBI, XeNaThl,
Kjactepbl. VX npuMeHeHue.
29. OcoOeHHOCTH CTPOCHHSI KOMIUICKCHBIX COeIMHEHHH O- 3JIEMEHTOB: MHOTOSJICPHBIC, KapOOHWJIbHBIC U
XeJlaTHbIe KOMIUIEKCHBIE coelnHeHus1. X mpuMeHeHwue.
30. M3omMepusi KOMIUIEKCHBIX COEIMHEHUI: THApaTHAsl, MOHU3ALMOHHAs, KOOPAMHALMOHHAS, ONTHYECKast, LUC- U
TpaHc-uzomepust. I eKTsl TpaHC-BIUSHUAL.
31. CtpoeHHE KOMIUIEKCHBIX COSTUHEHUH 10 METOIY BaJICHTHBIX CBSI3CH.
32. CTpoeHue KOMIUIEKCHBIX COCIUHEHUH C MO3ULMNA TEOpUH KpucTamiumdyeckoro noid. Ee mpeumyinectBa u
HEIOCTaTKH.
33. CtpocHHE KOMIUIEKCHBIX COCJMHEHHH C TIO3WIMH METoJa MOJEKYISpHBIX opOutanell. [Ipeumymiectsa u
HeJocTaTku Teopun meroga MO.
CTpyKTypa 3K3aMEeHAMOHHBIX OHJIETOB

DK3aMEHAIlMOHHBIN Omier B 000uX cemecTpax coaepkutr 3 Bompoca. IlepBeiii  Bompoc-
TEOPETUYECKUN: OTPAKAET 3HAHUA CTYJEHTA MO CTPOEHUIO aTOMOB JJIEMEHTOB, M3MEHEHUE CBOMCTB
3JIEMEHTOB B MOATPYIIIE, PACIPOCTPAHEHHOCTD B IPUPOAE, METOIBI MIOJYUYEHU IIPOCTOr0 BEILLIECTBA, €TI0
AJUIOTPOITHBIE MOIU(PUKAIINH, (PU3NIECKUE U XUMUIECKHE CBOMCTBA MPOCTHIX BEIIECTB.
Bropoii Bonpoc- Takxke TeopeTuueckuil. OH OTpa)kaeT 3HaHUS CTYACHTAa MO BAXHEHIINM COEIUHEHUSIM
3JIEMEHTOB: OKCHJIaM, TUAPOKCUIAM, COJISIM M JIp.. pacCMaTpUBAET CTPOCHUE BAXKHEUIINX COEAUHEHHIA,
UX MOJIyY€HHE B IPOMBINIICHHOCTH U Ta00paTopuu, IpUMeHEHHE.
Tpetuii BOMpoC WMEET MPAKTUYECKOE HANpPaBICHUE, BKIIOYAIONIECEC HAMMCAHUE TMATH Pa3TUYHBIX
YpPaBHEHUN pPEAKLUHH THAPOIU3a UM OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX B3auMozencTBuil. [Ipu 3Tom
CTYJICHT JOJKEH NMPAaBWJIBHO HANMCATh MPOMYKTHI PEAKIUM, & JUI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
MPOIIECCOB YPaBHEHUS PEAKINil TOMKHBI OBITh YPaBHEHBI dJIEKTPOHHO-HOHHBIM METOJIOM. B Ounetax 2
cemecTtpa 1/3 OWieToB B TpPEThEeM BOMPOCE COJAEPKHUT PACCMOTPEHHUE CTPOCHHUS KOMIUIEKCHBIX
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coemuaeHnl MetauioB mo metomam BC um TKII, mpeamonaraer pacuer sHEprum CTaOWIM3AINU U
MAroHuTHOTO MOMCHTA B MAarHUTOHAX 60pa.

Oo0pa3zen 3x3aMeHANMOHHBIX OMJ1eTOB 1 M 2 ceMecTpoB

MMHOBPHAVKHN POCCHH
OI'bOY BO «bAIIKNPCKUU I'OCY JAPCTBEHHbLIM YHUBEPCUTET»

DakyIbTeT XMMHUYECKUI
Kadenpa Pdusndeckoit XUMUH U XUMAYECKOW IKOIIOTHI
SK3AMEHAIIMOHHbBINA BUJIET Ne 1
no nucuuminuHe Heopranuwyeckas xumus 1 cemecTp
Hampaenenue/Cnenmansaocts 04.05.01 dyHnameHTanbHasi U NPUKIAIHAS XUMHUS
[Ipoduns/IIporpamma/Crenmanmzamus DX, XA, AX, BMC u ObOX

1. 1. OOmias xapakTepUCTUKA MOTPYIIIEI CEPbI, CTPOCHUE JICKTPOHHBIX 000JI0UEK, TOTCHIIUAIBI HOHU3AIUH U
cpoAcTBo K AekTpony. Cepa. llomyuenwue, cTpoeHne, Qu3nveckne 1 XUMHUIECKHE CBOMCTRA.

2. AMMWUaK, THIPOOKCHI aMMOHHS, COJIM aMMOHHS ¥ UX CBOWCTBA. AMMHAKATHI. AMUJIbI, UMHJIbI, HUTPUJIBL.
Mertoapl moIy4eHHsI, XUMUYECKHE CBONCTBRA.

3. B 5 mpoOGupok ¢ MOJHOW BOIOW AOOABHMIM PACTBOPHI: THAPOKCHIA HATPHS, THAPOKCUIAMHHA, TUCYIb(UAA
HaTpUs , XJIopaTa Kavs U HoauAa Kavs. Hanumue ypaBHEHHS TPOUCXOISIINX peakinii M ToA0epuTe K HUM
KO3 UITUCHTHI METOJIOM TOJTypEaKITUi.

YTBepxkaeno Ha 3aceqannu kadenper 07.06.2017 , mpotokom Ne 8

(mata)
77,
VAL e
3aBenyrommii kKaheapoi Mycrapun A.T.
(moanuce) (®.1.0.)
MUWHOBPHAYKH POCCUU

®I'OY BO «BAIIKUPCKUM TOCYIAPCTBEHHbBINM YHUBEPCUTET»

DakyabTeT XUMHYECKHUI
Kadenpa Dduznydeckoit XUMUH U XUMAYECKON IKOJIOTHI
3K3AMEHAHI/IOHHI)II7I BUJIET Ne 3
o nuctmiinHe  Heopranwdeckas Xxumusi 2 ceMecTp
Hampasnenune/Crnenmansaocts 04.05.01 dyHnameHTanbHast 1 NPUKIAIHAS XUMHS
[poduns/Tporpamma/Crenmanuzanus_ DX, XA, AX, BMC u OBOX

1. OOmas xapakTepUCTHKa SJIEMEHTOB TMOATPYIIIHI MIEIOYHO3EMENBHBIX MeTauioB. [lomydeHwue,
¢u3nYecKre U XUMUYECKHE CBOMCTBA MIEIOYHO3EMENLHBIX METAJLIIOB.

2. TlpocTeie u KOMIUIEKCHBIE coenunenus 3oi0ta (111), monydyenue, cBolicTia.

3. CpaBHuTe CcTpoeHHE KOMIUIEKCHBIX MOHOB TekcaakBamapraiia (+2) u rexcarpanomapranna (-4)
.YKaXuTe TMONHYI0 3JIEKTPOHHYI0 KOH(HTYpaluio MHEeHTpalbHOro HoHa. M300pasuTte crpoeHune
xomiuiekcoB o mMeronaM BC u TKII. Paccunraiite Benmnunubsl DCKII 1 MarHuTHBIX MOMEHTOB B
MarautoHax bopa. Ouenute ycToi4MBOCTh KOMIUIEKCOB M X MarHWTHBIE CBOMCTBA.

YTBepxkaeHo Ha 3acenanuu kagenpol 07.06.2017 , mpotokon Ne 8
(naTa)

3aBenyronuii kapeapoir ' Mycraduu A.T.

(moamwce) (®.1.0.)
Kputepun omenkm skx3ameHa (B 0anmiax):
- 25-30 6ayuI0B BBICTABIISIETCS CTYJEHTY, €CIIM CTYACHT J1all NIOJIHbIE, pPa3BEPHYTHIE OTBETHI HA BCE TEOPETUUECKHUE
BOIPOCHI OHJIETa, TPOJIEMOHCTPUPOBAT 3HaHUE (DYHKIIMOHATIBHBIX BO3MOKHOCTEH, TEPMUHOJIOTHH, OCHOBHBIX
JJIEMEHTOB, YMEHHUE MIPUMEHSTH TEOPETHUECKHE 3HAHMUS TIPHU BBITIOJIHEHUH NPAaKTHUECKUX 3aianuit. CTyneHT 6e3
3aTpyAHEHHUI OTBETHJI HA BCE JONOIHUTENBHBIE BONPOCHL. [IpakTiueckas yacTs pabOThI BBIMOIHEHA IOITHOCTHIO
0e3 HETOYHOCTEH U OIIHOOK;
17-24 6annoB BbICTABISAETCS CTY/IEHTY, €CIIU CTYICHT PACKPBLJI B OCHOBHOM TEOPETHYECKHE BOTIPOCHI, OTHAKO
JOIYLIEHbl HETOYHOCTH B ONpeIelIeHNH OCHOBHBIX MOHATHH. [Ipn oTBeTe Ha JONMOIHUTENBEHBIE BOIPOCHI
JIOyLIeHbI HeOOJbIINE HETOYHOCTHU. [IpH BBIMOMTHEHNN IPAKTHYECKOH YacTh paboThl JOMYLICHBI
HECYIIIeCTBEHHBIE OITUOKY;
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- 10-16 6amioB BeICTABISACTCS CTYJCHTY, €CIIH IIPU OTBETE HA TEOPETUICCKIE BOIPOCHI CTYACHTOM JIOMYIIICHO
HECKOJIBKO CYIIECTBEHHBIX OIUOOK B TOJIKOBAHUU OCHOBHBIX MOHATHH. JIOTHKA U MOTHOTa OTBETA CTPAIAlOT
3aMETHBIMH U3bSHAMU. 3aMETHBI ITPOOEITbI B 3HAHUW OCHOBHBIX METOJIOB. TEOPETHYECKUE BOITPOCHI B I[EIIOM
U3JTI0KEHBI JJOCTATOYHO, HO C TIPOITycKaMu MaTepuana. IMEeroTCsi MpUHIMITHATBHEIC OIUOKH B JIOTUKE MTOCTPOSHUS
oTBeTa Ha Borpoc. CTYICHT He pelInI 33/1a4y WIH MIPU PEIISHUH JOITYIIEHBI TPpyOble OMNOKH;

- 1-10 GanyoB BBICTABIAETCS CTY/ACHTY, €CIIM OTBET Ha TEOPETHIECKHE BOIIPOCHI CBUIAETENFCTBYET O HEMOHUMaHHUH
Y KpaifHe HETIOJTHOM 3HAHMHM OCHOBHBIX MOHSATHI U MeTOA0B. OOHApYKUBACTCS OTCYTCTBUE HABBIKOB MTPUMEHEHUS
TEOPETUYECKUX 3HAHUW TIPY BHITOTHEHNH MPAKTUIECKHUX 3aaHnid. CTYJeHT He CMOT OTBETHTh HU Ha OJTNH
JIOTIOTHATENBHBIN BOIIPOC.

Onenku u3 100-0a/1bHOM B 4eTHIpeX OaJUTbHYIO MPOU3BOJUTCS CIEAYIOIUM 00pa3oM:
- otimaHO — oT 80 mo 110 6amroB (BKTt0Yast 10 MOOMPHUTENHEHBIX OAJIIOB);
- xopoto — ot 60 10 79 6amos;
- YIOBJICTBOPHUTEIBHO — OT 45 10 59 Gamos;
- HEyIOBJIIETBOPUTENIBHO — MeHee 45 6aios.
TecToBble 3axanus no Aucuunaude «Heopranuueckass XumMus»
Xumus HemeTanoB Moayiasl (1 cemectp)
Tema:«Bomopoa. Kucnopon. Ilepokcun Bogopoaa»
1.BeiOupuTe coequHeHNS BOAOPOIa C KOBAJICHTHON TOJIIPHOM CBSI3BIO.

a)H,O 6) H,S B) HCI r) CaH,

2. C BbIIETIEHHEM BOIOPO/A TPU KOMHATHOM TEMIIEpaType C BOJAOH pearupyroT METaIbl

a) Na 0) Ca B) Zn r) Al

3. Inst ounctku Bogopozaa ot npumecu SO, MOXKHO HCIIONIB30BATh CIICAYIOIIME BEIIECTBA UM CMECH BEILECTB
a) KMnO,+H;S046)H2SO 0, B) H,O 1) NaOH
4. B cBOMX COCOMHEHUSIX KUCIOPOJ MIPOSIBIISET CTETICHN OKUCIICHHS

a) -1 0) -2 B) +41) +6 m) +1
5. Hambonee nOHHBIN XapaKkTep XUMUYECKOW CBSI3U UMEET

a) O, 6) H,0, B) P,O5 F) CaO
6. 17151 mosy4eHus1 KUCJIOPOAa B J1aOOpaTOPUX OOBIYHO HUCIIONIB3YIOT
a) KMnO,— 6) KNO B) MNnO,— 1) HQO— 1) KCIO

7. Hanumure ypaBHEHUE peaklUM, IPOTEKAIOIIECH NPU Pa3IOKEHUHM KalnuiHOW cenutTpsl. Iloxcuuraiite cymmy
KOX(PUIIMEHTOB B MPABOW YaCTH YPaBHEHHUS:

a)7 0)5 B) 3 r)2
8. Crpoenne monexynsl H,O,
a) TMHeHoe  0) YIJIOBOE TUIOCKOE B) YTJIOBOE IPOCTPAHCTBEHHOE

9. CoctaB 030HHIOB OTBEYaET (PopmyIe
a)MOz 6) M03 B) M202 F) MH02
10. 3akonunte ypaBHeHue peakiu. [loacunraiite cymmy KO3 PHUIMEHTOB B IPaBOil YaCTH YpaBHEHUS:
PbS+ H202—>

a)5  0)4 B) 7 M9

Kpurepun onenku (B Oanax):
- 5 Ganna BeICTaBISIETCS CTYACHTY, €CJIH ..BRIOPAHbI IPABUIIBHO OTBETHI Ha §-10 BOMPOCOB;
-4 Oanna BBICTaBIISIETCA CTYACHTY, €CIIH .JIaHbI IPaBHIIbHBIE OTBETHI HA 6-.7 BOIPOCOB:
- 3 Oasa BeICTABISICTCS CTYJEHTY, €CIIHM JIJAaHBI TPABUIbHBIC OTBETHI HA 4-5 BOMPOCOB;
- 0_ GamoB BBICTaBISIETCS CTY/ICHTY, €CJIU ..JJaHbI IPAaBUIIbHBIC OTBETH MEHEe YeM Ha 4 Bompoca
Xumus MetanioB. MoayJs 3
Tema: «Illes104HbIe, HIEJT0YHO3EMeEIbHbIE METALIbI, OepUJUINH, MATHUI, AJTIOMUHUID)
(2 cemectp)
1. DnekTpoHHas KOH(PUTYpaIUs aTOMa KaJIusl B OCHOBHOM COCTOSIHUU:
a)...3p%3d* 6)..3p*s" B)...3d"%s° 1)....3d"
2. C xakuMy W3 HWXKEYKa3aHHBIX BEIIEeCTB OylIeT pearnpoBaTh METALUTUYECKHH AaFOMHHUN TIPH OOBIYHBIX
yCIIOBUSIX?

a).H,0  6).NaOH,, B). HCI r) NH,C1
3. MeTo/pl, KOTOpbIe MOKHO IIPUMEHUTS IS onydenus BaOy:
a)Ba+ O, > B) BaCO3 >
6) BaO + KC|03 —> T) BaClz + H2027>
4. Kakas COJIb CHUJIbBHEC oABEPracTca TUApPOJIN3Y, cciin
K,(Be(OH),=Be**+20H)=3*10", K,(A1(OH)3=A1**+30H)=1+ 10",

Ky (HA10,)=4*10"
a) BeClz 6) CaClz B) A1C13 I‘). NaAlOZ
5. Kakune xaTtuoHbI U3 1-FO CTOJ'I6LIa JAa0T MaJIOPpACTBOPUMBIC COCAMHCHHS C BEIIECTBAMU U3 2-To CTOJ'I6I.[3.?

a) Na+ 1H3PO4

0) Li" 2.Na,CO3

B) Sr** 3. KNO,

r) Mg* 4. K[Sb(OH)e]
6. BeiOpath 11 coeuHeHuit 1-ro cTos01a hopmMyiy u3 2-ro cTojomna
7. a) IOIOMHUT 1BeO
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0) MupabuIUT 2. MgCO3*CaCOs;

B) ‘“ciamkas 3emis’ 3. MgO
T) ¥OKCHas MarHe3us 4. Na,SO,*10H,0
1) KapOOopyHI 5. MgSO,*6H,0
6.CaO
7. A1203

8. Peakiuu, UCTIONIB3YIONIUECS JUIS TOTYyYSHUS HUTPHIA OCPUILIHSL.
a) Be +N, —>B) Be + NH; —>
6) BeCO3+N, —>r) BeO+NO, —>
9. Jns pa3neicHus THIPOOKCHIOB AIFOMUHUS M MarHUsI CJIEIyeT BOCIIOIB30BAThCS:
a) NaOH ©6) H,O B) NH,C1 1) (NH,),CO;
10. Cymma k03 (QHUITUCHTOB B JICBOW YaCTH ypaBHEHUS MONyYSHUsT KapOOHATa MarHusl U3 ero XJIOpUIa:

a)5 0).3 B4 r) 2 ) 6
Tema I'epmannii, oj10Bo, cBuHen» (Moayan3. Cemectp 2)
1. KaxoBa snexTporHas KOHGHUTypaIus aToMa repMaHisi B OCHOBHOM COCTOSTHAN ?
a)....3d%4s% 6) ....4s°4p’ B)....4s'4p°
2. s kakoro aneMeHTa Haubosiee XapakTepHa CTeTIeHb OKUCICHHS 2+
a) Fe 0) Sn B) Pb rV
3. B kakux KHcI0Tax pacTBOpsieTCsS CBUHELL ?
a) HCl(KOHu) 6) HzSO4(pa36) B)HNO3(30%) F) CH3COOH
4, Kaxoe BemecTtBo oOpa3yercsi Mpu B3aWMOAEWCTBHU OJIOBA C M3OBITKOM KOHIICHTPHPOBAHHOUN COISHOM
KHUCJIOTHI?
a)SnCl, 0)SnCl, B)SnOCl, r) H,SnCl,
5. Kakwue coemuHeHUs 0I0Ba MOTYT OBITh KaK OKHCIIUTENSIMH, TaK U BOCCTAHOBHUTEIISIMU?
a) SnCl, 6) SnCl, B) SnO, r)Na, [Sn(OH)4]
6. C xakvMHU BellecTBaMH BCTYIAeT BO B3aUMOACHCTBHUHU [3-OJOBSHHAS KACIOTA?
a) pacTBOPBI KUCJIOT 0) pacTBOpHI IIeIoueH B)pacIUIaBbl IIEIOYCH
7. Kakwue BerecTBa mojtydaroTcs B pe3yabrate ruaposusa SnCl,?
a) Sn(OH)4 6) HCI B) stnCIG F) SnOZ*XHzo
8. B pesynbrare Kakux peakiuuii noiayvaercst SNS?
a) SnC|2+H28—> B) SnC|2+(NH4)QS—>
6) Naz[Sn(OH)4]+(NH4)QS F) Sn+S —
9. Kakoe coemunenune obpasyercst B pesynbrare B3aumoseiictsus PbSO, ¢ 80%-bm pactBopom H,SO, mpu
HarpeBaHuu?

a) Pb(SO,4),  6) Pb(HSO,), B) PbO,
10. Hanucatp ypaBHEHHE peakuy B3aUMOJICHCTBHS CyIb(QHIa CBUHIIA C KOHIIEHTPHPOBAHHON a30THOW KHCIOTOM.
[Moacuutate cymMMy KO3 QHUIMEHTOB B PAaBOH YaCTH ypaBHEHHUSI.

a)30 0)I11 B)14 o) 20

Kputepun ounenku (B 6aiaaax):
- 3 Oayuta BBICTABISIETCS CTYJICHTY, €CIIH ..BRIOPaHBI MPABIIILHO OTBETHI HA 8-10 BOmpocos;
- 2 GaJuta BBICTaBIISIETCS CTYACHTY, €CJIU .JJaHbl IPABUJIbHbBIE OTBETHI HA 5-.7 BOIIPOCOB:
- 1  Oan BeICTaBIISI€TCS CTYACHTY, €CIIM 1aHbI IPABUIIbHBIE OTBETHI HA 4-5 BOIPOCOB;
- 0_ GamnoB BeICTaBIIsIETCS CTY/ACHTY, €CIIY ..JJaHbI [IPAaBUIIbHBIE OTBETH MEHEe YeM Ha 4 Bompoca.

TecToBble BONPOCHI 10 HEOPraHMYECKOH XUMHUM I JOMOJHUTEJIbHOr0 Ha0opa 0a/110B K peHTHHTY

Tema: « HemeTanasl 1 UX COCIMHCHUS
1.Bce xaapKoreHbl OTHOCATCS K DJIEMEHTaM CeMEMCTBa

a)s o) p B) d r)f

2. Kucnopoj B 1ab0paTtopuu MOIy4ar0T

a) pas3NoXEeHUEM MepMaHraHaTa KaJiusi;

0) pasnoKeHHEeM HUTPUTOB MIEIOYHBIX METAIIOB;

B) (ppakiOHUPOBaHNEM BO3yXa;

T') IEPErOHKOMN BOJIBI .

3.B oTimume oT CHIIBHOTO 3JEKTPOJINTA CONSTHON KHCIOTHl  (PTOPHCTOBOIOPOTHAS KUCIIOTA SIBIISIETCSI CIT1a0BIM
ANEKTPOJIUTOM, IIOTOMY UYTO €€ MOJIEKYJIbI

a) TOJISIPHBI 0) CBsI3aHBI BOJOPOJHOMN CBSI3BIO
B) UMEIOT YTJIOBOE CTPOCHUE T') COJIEPKAT aTOMBI BOJIOPO/Ia
4. Xnopaty HaTpusi COOTBETCTBYeT (hopmyna
a) NaCl 6) NaClO B) NaClO, r) NaClO;

Tema «MeTasuibl ¥ UX COETUHEHUSD)
1. Coequnenus tTutana (1) mposBisITOT cBOMCTBA
a) CWJIbHBIX BOCCTAaHOBUTEJICH ;
0) c1abbIX BOCCTAaHOBUTEIICH;
B) CHJIBHBIX OKHCIIUTENEH;
) He 00J1aJaI0T OKUCIIUTENBHO - BOCCTAHOBUTEILHBIMU CBOHCTBaMU
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2. CoeannaeHusM BaHaaus (+4) B pacTBOpE COOTBETCTBYET OKpacka

a) 3eneHas 0) xenTas B) CHHAS  T) CHpEHEBas

3. Jlnst pacTBOpeHUsT UMPKOHUS U TadHUsI OOBIYHO HCIOB3YIOT

a) CMech CEpHOH M TUIABUKOBOM KHCIIOTBI,

0) cMech a30THOM M CEpHOU KUCIIOTHI,

B) CMECh a30THOW M COJITHON KHCITOTHI;

T') CMECh a30THOM U TJIABUKOBOM KUCIIOTHI.

B) CMECHIO IIMHKA M KOHIICHTPHUPOBAHHON CEPHON KHUCIIOTHI;

T') CMECBIO CEpHOM KHCIOTHI M Cynb(arta Kanus.
Kputepun onenkn (B 6ajaiaax):
- 5 OaJIoB BBICTABISETCS CTYJICHTY, €l ..BhInoaHeHo 80-100% 3ananus;
- 4 Gaina BBICTaBJISCTCS CTYACHTY, €CIIH BBITOIHEHO .79-60 %;
- 3 Oaya BBICTABIJISETCS CTYACHTY, €CJIU BBIMOIHEHO.....59-45 % 3a1anus;
- 0 0amyoB BeICTaBIsIETCS CTYACHTY, €CIIU .BBIIOIHEHO MeHee 44 % 3amaHusl.

Bomnpocs! k kotokBuymam 1 cemecrpa
XuMus HEMETAJJIOB
Konnoxkeuym Nel
«I"ajioreHbl M UX COETUHEHU S

1.OneKTpOHHOE CTPOCHHE AaTOMOB TalIOT€HOB, HW3MEHEHHE KOBAJCHTHBIX paIUyCOB, MOTEHIHAJIOB
MOHU3AIIMHU, CPOJICTBA K ANEKTPOHY, SHEPTUU THAPATAIIUU HOHOB.

2. XuMH4ecKasi CBSI3b B IIPOCTHIX BEIIECTBAX, N3MEHEHHE IMapaMeTPOB CBS3H ( SHEPTus,

JUTHHA, TIOJSIPA3YEMOCTh, TETJIOTa UCTIapeHHs ). PACTBOPHUMOCTE B pa3IWyHBIX pacTBOpHUTENX. [ oMomuTHUeCKnit 1
TEeTEPOTUTHUCCKUI IIyTHU pa3phbiBa CBSI3U B MOJIEKYJIaX rajoreHoB. [IpoTekanue peakiuii ¢ y4acTHEM T'aJIOT€HOB 10
paauKaIbHOMY MEXaHU3MY; HHHULMHPOBAHUE TETEPOJMTUYECKOrO pa3pblBa CBA3H TaIOI€H-TANOIEH; pPEeaKUuu
JIUCIIPONIOPLIMOHUPOBAHUSL.

3. M3MeHeHHE OKUCIUTEIbHON aKTUBHOCTH, B3aUMOJACUCTBHE C BOJOPOAOM, cepoid, GochopoM, BOAOM.
I[I/ICHpOHOpHI/IOHI/IpOBaHI/Ie B BOJHBLIX PacTBOpax, yCJIOBHUA CMCHICHUA PABHOBECHUA. BriTecHeHne rajioreHoB apyr
Ipyrom U3 COCIUHEHUM.

4. Metoapl MONYYECHHUS! TaJOTCHOB B IMPOMBIIIICHHOCTH W B nabopartopuu. Mcmonp3oBaHue WX TpH
XUMUYECKOM CHHTE3E.

5.Husmue cTeneHu OKHUCIEHHs TrajoreHoB. ['amoreHoBoaopoasl. ['anoreHuabpl METaioB U HEMETAJUIOB.
MexMOoJIeKyIsIpHOe B3aUMOJIEHCTBHE B TAIIOT€HOBOIOPOIaX, (PM3NUECKUE CBOWCTBA raJIOT€HOBOIOPOIHBIX KHCIOT.

Cuna ¥ OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS cnocoOHOCTh  KucioT. [Ipomeccsl  aBromporonusza. MeTomsl
MOJY4€HUSI TaJIOTeHOBOJOPOAOB.
6.CTpoeHHEe  KUCIOpPOIHBIX  coeauHeHUM  ranoreHoB.Okcuabl.  [lomyuenume.  OKUCIHUTENBHO-

BOCCTaHOBHUTENbHBIE CBOMCTBa. [Ipolecchl IHUCIPONOPIMOHUPOBAHUS B BOJHBIX pacTBopax. KucrnoponHsie
KHCJIOTHI TAJIOT€HOB: KUCJIOTHO-OCHOBHBIE U OKHCJIHMTEIBHO —BOCCTAHOBH-TEJIbHBIE CBOMCTBA, 3aBHCHMOCTD
OKHUCIIUTENbHO-BOCCTAHOBUTENBHEIX ToTeHIanoB ot pH. [uarpammer ®pocta Ui TalOTeHOB B BOJHBIX
pactBopax (amarpammsel nE - CTENIEHL OKUCICHHUS).

7.Conocrasienue cBoiictB kucioT B psgy HCIO-HCIO, 1 mpou3BOHBIX pa3HbIX TrajJOT€HOB (KHCIOTHBIC
CBOICTBa, TEpMOIMHAMHUYECKAS U KWHETHUYECKas! YCTOWYMBOCTE). BropruHas meproauaHOCTb.

8.MexraonHple COeIMHEHNS: COCTaB U cTpoeHue. [Ipomecchl aBTOMOHNU3ANNY, KATUOHHBIE U AHHOHHBIE
(hopmbl. ['oMO - M reTepoaToMHbBIC MOJUTAIOTSHHUI-MOHBI, XUMUYECKHE CBOWCTBA MEXKTAJJIOUIHBIX COCIMHEHUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBRA, TIPOIIECCHI UCTPOTIOPIIMOHUPOBAHNS U THIPOIN3A.

9.KauecTBeHHBIE peaKIMK Ha TaJIOTEHBI (AKCTpaKIus, 00pa3oBaHue COeMHEHUH BKItOYeHns). Peakiiny Ha
rajoreHu-uoHsl (ocaxkaenue ManopactBopumbix coneir Ag(l) u Pb(I)). Xumudeckue cBoiicTBa rajJloreHOB.

Koanoxksuym Ne 2
« Cepa, cejieH, TeJUTYp U UX COeHHEHH S
1.ITonoxxeHne B MEPUOUIECKON cHCTEME. DIEKTPOHHBIE KOHPUTypaAIIUH BHEITHUX U MPEABHEITHUX
000JI0YeK aTOMOM XaJIbKOTeHOB. I3MeHeHe pa3MepoB aTOMOB M HOHOB B Tpymie. [[oTeHInanbsl HOHU3AINH.
DNEKTPOOTPUIATEIHHOCTh. DOPMBI CYIIIECTBOBAHHUS B IPpUPOE. PactipocTpaHEHHOCTh U N30TOMHBIN COCTAaB.

2.. Kpucranmmyeckoe cTpoeHHE MPOCTHIX BEMIECTB. TEHACHIMS K OOpa3OBaHUIO MHOTOATOMHBIX W
MOJIUMEPHBIX TOMOATOMHBIX MoJieKyIl. [Iporieccsl, mpoTekaromye MpHy MIaBIeHUH 3JIEMEHTOB U TIPY UCHIAPEHUH UX
U3 pacriiaBa. XMMHUYECKHE CBOICTBA.

3. CoenrHEHUS C BOJOPOJIOM, OCOOCHHOCTH Cephl (IMONMCYIb(haHbl). Y MEHBIICHUE TEPMOJINHAMUIECKON
ycroitunBocTH. CpaBHEHHE CBOMCTB OE3KMCIOPOJHBIX KHCIOT XaJIbKOT€HOB B BOAHBIX PACTBOPAX.

4 Xanpkorenuapl — 9aeMeHTOB.  Cynbduubl:  HOHHBIE  Ccyib(uIbl,  CynbPuIbl  HEMETALIOB,
HecTexuoMmerpudeckue cynphuapl. Jducynsduas, nonucynbduapl.CeneHuabl, TEITYPUIbl, HECTEXHOMETPHUS
XaJIbKOT'€HH/JIOB.

S.Tanorenmmer S, Se, Te. HW3omepws, CTpoeHHWE MOJEKYJ, CBoWcTBa. KOMITIEKCHBIE XJIOPHIBI.
JuxnopcyibdaHsl.

IMonuaromusie kaTroHbI ((S71), (S7Br), (Sesl)). Coenunenus cepbl ¢ HOTOM.

6.0kcoranorenunsl. Tuonmnxnopun. CyabQypriIxiaopu.

7.0kcuapl. Husmme oxcuapl. [uknnueckue MoHookcuabl (SO) u puokcust (S;0,5,0,, SO). MoHOOKCH IBI
Se, Te, Po.

Huoxcunel. CtpoeHune Moinekyn. M3meHeHue (U3MYECKUX M XUMHUYECKMX CBOWCTB. PaBHOBecwe mpu
pacTBOpPEeHNH JUOKCHIOB B BOJE. V3MeHeHne XMMHUYecKuX U (hru3nyuecKkux CBOHMCTB. [Iporeccrl KataauTHuyecKoro
okucnenus: SO, (reTeporeHHblil 1 TOMOTeHHBII KaTanus).
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Tpuokcuapl. 3smenenne yctoitunBoctd B psay. [lonumopdusm. Bzaumoneticteue ¢ Bogoil. M3menenue
XUMAYECKUX U QU3NUECKIX CBOMCTB..

7.Kucnoponubie KHCIIOTHI XaJIbKOTEHOB. V3MEHEHUE KHCIOTHO-OCHOBHBIX U OKHCIUTEIHHO-
BOCCTAHOBUTEIIBHBIX CBOMCTB COCAUHEHUM B psATY H,S03-H,Se03-H,TeO;-PoO(OH),.

8. Ocobennocts KHMCIOT cepsl (cymiectBoBanue tHocepHOi (H,S,03), mepokcomonocepnoit (H,SOs),
nepokcoaucepuoit (H,S,0g), mutmonopoit (H,S;06), momuruonoBeix (HSn+206), aucepuucroii (HyS;05) u
mutrnonuctoi (HyS,04) kucnor. CBoMCTBA U CTPOCHUE YKAa3aHHBIX KUCIIOT.

9.M3MeHeHne KHUCIOTHO-OCHOBHBIX M OKHCIIUTEILHO-BOCCTAHOBUTENBHBIX CBOUCTB B psiny H,SO4-H,SeO,-
HeTeO¢. TMomyuenne. CTpoeHHe MOJEKYN, CpaBHEHHE CWIIbI KHUCIOT. PaBHoBecue B Oe3Bognoit Hp,SO,. Comm
KHCJIOT, MIOJIy4eHUE, CBOHCTBA
Konnoxksuym Ne 3
Tema «A30T U €ro coeAUHEeHU

1.ITonoxxeHne azoTta B meproAnueckoi cucreme. CTpoeHUE AIEKTPOHHON 000J0ukK aroma. Bo3moxHbie
CTCTICHH OKUCIIeHUs. BalleHTHBIE COCTOSHUS aToMa a30Ta. TUIbl THOpHUIU3aIuH.

PacnpocTtpaneHHOCTh B 3eMHOM Kope. MuHepaibl. Monekyina Nj , DOIEKTpOHHOE cTpoeHne (0
Merogam BC u MO). IIpounocts cBsi3u. KpaTHOCTH CBs3m. XWMHYECKas aKTHBHOCTh. B3amMonelicTBrue azoTa ¢
MpOCThIMU ~ BemlecTBamMu. Hutpuasl. Tumbl coenuHeHHi (KOBaJCHTHBIC, WOHHBIE, C METAJUITMYECKOM
cBs13bi0). Moutekyina N, kak murany. HuTporeHuanbHbIE KOMIUIEKCHI. ATOMapHBIHA a30T.

2.Bomoponnsie coeamaeHusi azora. Ammuak. [lomyuenme. CtpoeHme MoneKynbl. AMMHAaK KakK JIHTaHI,
JIOHOpHAsi CIOCOOHOCTh. [Iporeccsl, MpoTeKarole Npyu PacTBOPSHHH B BOjE. BOCCTaHOBUTEIbHBIC CBOWCTBA.
Oxucnenne NH; (kataimtudeckoe W Hekartanutuueckoe). Coilu aMMOHHMS, WX THUIAPOJIM3, TEPMHUECKas
YCTOMUYUBOCTD. KUAKUI aMMUaK KaK HEBOJHBIN PACTBOPUTEID.

3.Tumpasun N,H, .Ilomyuenme. Ctpoenme Momnekynbl. [loHOpHBIE cBoiicTBa. PaBHOBecHs B BOIHBIX
pactBopax. OKUCIUTENBHO - BOCCTAHOBUTEIbHBIC CBOVCTRA.

4 I'mppokcunamud NH,OH. Ilonyuyenue. Crpoenune monekynbl. JloHOpHBIE cBoicTBa. PaBHOBecus B
BOJIHBIX pacTBOpax. OKHCIUTETHHO —BOCCTAHOBUTENBHBIE CBOMCTRA.

5.AzotucroBogopoanass  kuciota HNz;.  Cunres.  Crpoenme  Monekyibl.  OKHUCIUTEIBHO -
BOCCTaHOBHUTENbHBIE cBoicTBaA. Comu - a3uabl. [Ipumenenue.

CpaBHEeHHE KHCIOTHO — OCHOBHBIX M OKHCIIUTENBHO —BOCCTAHOBHUTEIBHBIX CBOMCTB B pamy NHs, NoH,,
NH,OH, HN;.

6. Oxcuapl. 3akuchk azota N,O. Ilomyuenue. Ctpoenne Monekysibl. CTENEHU OKHCICHHS] aTOMOB a30Ta.
du3nyecKue U XMMUYECKUE CBOMCTBA.

Monookcun azora NO. DnekrtpoHHOe cTpoeHHe Monekyisl (meron MO). IlapamarHeTH3M MOJIEKYJIBL.
Humepunzanus. Oxucnenue NO. Kommnekcest NO.

7. N,Oz.ITonyuenne. [Ipomecchl, mpoTeKaroue Mpu PacCTBOPEHUH B Boge. dusnueckue u XUMHUUECKUE
CBOICTBA.

8. NO,. Crpoenue Mmoinekyinbl. dumepuzanus. IIporeccrl, mpoTekaromye Mpu pacTBOPEHUH B BOJE B
3aBUCUMOCTH OT TemmepaTypbl. OKHCIUTENIBHO - BOCCTAHOBUTEIIBHBIE CBOMHCTBA. NO, kak HEBOJHBIN
PacTBOPUTEb.

N2O, . Ctpoenue mosiekyinbl. PaBaoBecue NyOy: 2 N,O. ABTOMOHU3AIUS B JKUIKOM N,O,.

Ucnonp3oBanue s cuHTe3a 0€3BOJHBIX HUTPATOB MeTAIIOB.CpaBHEHHE KHCIOTHO-OCHOBHBIX M OKHCIIUTENHEHO —
BOCCTaHOBUTEJBHBIX CBOMCTB B psiay N2O - N2Os.

9 Kucnotsr a3ota. A3otHoBatuctas kuciora HyN,Os. [omyuenue. Crpoenue monexynsl. Comn.

Azotucras xkuciaora HNO, [omydenue. Ctpoenue momnekynbl. 3oMmepusanus. JucnponopIiimoHupoBaHue.
OKHCIANTENHHO-BOCCTAHOBUTENbHBIE CBOMCTBA. Conn - HUTpUTHL. KoMmmiiekcHble coequHeHHs, 00pa30BaHHBIE
yuraggoM NO, .

10. Azornas kucinota HNO;z. JIabopaTopHbIii M1 MPOMBIILICHHBIH  cOCOObl  mosyueHus.  CTtpoeHue
Moutekyibl. CBoiicTBa. OkuciauTenbueie cBoiictBa HNQOj;, 3aBucuMocTh  OT  KOHIEHTpamuu. KoMIIeKCHBIE
coeuHeHus, oOpa3oBaHHble JmraHaoM NOj. Hurtpatel. Tepmuueckas ycToiunBOCcTE HHUTpaToB.CpaBHEHHE
KHCIIOTHBIX U OKUCINUTENbHBIX cBOMCTB HNO, 1 HNOs.

Konnoxksuym Ned
Tema «@Poc¢op U ero coeJUHEHUs»

11. Ionoxenue docdopa B Ilepuognueckoii cucreme snementos . Y. Menaeneea. CtpoeHue atoma,
MPOSBJISIEMbIE CTEICHU OKHCICHUS, auioTpornus (ocdopa. CTpoeHHe MOJIEKYJl 0€JIOro, KpacHOro M YEepPHOIro
dhocdopa. [Tonmyuenue pochopa U3 npupoHBIX MUHEPaIoB., DU3NUECKHe U XUMUYECKHE CBOMCTBA. [IpuMeHeHuMe.

12. Tlonyuenme coenuHeHW Qochopa W cTpoeHHe MOyeKyr: QochuHa, nudocrHa, TaTOTSHUIIOB,
CyabQHIOB, OKCHAOB. THNbl ruOpuan3anvu B coeauHeHHusx (ocdopa. dusnueckne W XUMHUYECKHE CBOMCTBa
coenuHEeHMH (pochopa ¢ HeMeTaTaMH.

13. Ilpuunnabl cradunuzanuu Gocdopa B KUCIOPOAOCOACPIKAIINX COSTUHEHHSIX.

Crpoenne u cBoiictBa (¢ochopHbIXx KHCHOT: (ocdopHoBaTucTO, ocdopuctoii, dochopHOil.
CormocraieHne cBONUCTB OKCHJIOB U KucioT (dochopa. Opro-, Mera — u ipodocdopHsie kuciotel. [lonydenue u
cBoiicTBa. Conu GPOoCPOPHBIX KUCIIOT - TUAPOJIN3, YCTOMYMBOCTD B PA3JIMUHBIX CPEIaX KAIBLHEBBIX U CepPeOPSHBIX
coneir. Tepmuueckass ycroitumBocTh ¢ocdartoB. IlepBele mnpeacraBieHHs 00 H30H0JIM- W TETEPO-
MOJTMCOCTUHEHHUSX. .

Bomnpocsl k KoO/LU10KBUYMY Ne 5
«¥Yraepoa, KpeMHHUi, 60p M UX cOeTMHEHUS»
1. ITonoxenue snementoB B Ilepuonnueckoil cucreme snemeHTtoB Jl. M. MeHneneeBa. YCTOWYMBOCTh
romorerneii -23-2-. Jlnaronansaoe cxoncTso B u Si.
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2. OcHOBHBIC TUIBI THOpUAM3anuu opoOutaneid B coemuHeHusx C, B u Si (BOgOpOIHBIX, TaJOT€H- U
KHCIIOpOA-coaepkamnux). CpaBHUTENbHAS XapakTepucTrka coenuaennit C, B u Si (¢ mpumepamn).

3. Kucnoponusie coenunenus yraepona.. Oxkuck yriaepoga CO - cTpoeHHe, TMONydYeHHE U CBOICTBA,
KOOpJWHANWS B KapOOHMIIAX, COCTaB U CBOMCTBa KapOoHMIOB. BoccraHoBuTembHBIE cBOVicTBA CO.

4, Oxcun yraepoma (+4), yrombHas kuciota. llomydenne u cpoiictBa. ColM yrONMbHOW KHCIOTHI U HX
ycroiunBocTh. Cofia, METOIBI TIOyUYEeHHsI, CBOMCTBA, IPUMEHEHIE

5. Junnan. uanucroBogopoHast KUcioTa, e€ TayroMepHbie hopmbl. DU3ndeckne 1 XMMUYECKUE CBOHCTBA
CHUHIIBHOW KUCTOTHI. L{naHubl, moTydeHe 1 CBOMCTBA MPOCTHIX M KOMIUIEKCHBIX IIHaHUIOB.

6 Ponan. PoianucToBO1OpOIHAS KUCIIOTA U €€ COJIH.

7. Kpewmunii. [lomyuenue u cBoiicTsa.

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

9. Opto- 1 MerakpeMHeBbIe KHACIOTHL Ilommmepn3anusi OPTOKPEMHEBOW KHCIIOTHI, «OJIOBBIE» U «OKCO» -
Moctuku. CTpOeHHE U TUIPOJIU3 CUIIHKATOB,

10. Bop. [Tonyuenne, crpoeHne aromMa 1 MOJIEKyJbl Oopa. Pu3nyeckre 1 XUMUYECKHUE CBOMCTBA.

11. Bopansl. Ctpoenue u cBoiicTBa. A30THBIE coequHEHM Oopa. ["aorern b1 00pa 1 UX THIPOIIH3.

12. bopHas KucioTa, cTpoeHue OOpHOM KHIIIOTHI, TOMydeHHe U cBoiicTBa. Dupsl 00pHOI kucnoThl. Comu 60pHOH
KUACHOTHL. CTpOEHHE U CBOWCTBA OYpEHI.

Kputepun onenkn (B 60aai1ax) koa1okBuymos 1-5 ( 1cemectp)

- 0 6aToB BBICTABISIETCA CTYACHTY, €CIH CTYJeHT HE UMEET MPEICTaBICHU 00 00CYyK/I1aeMOM BOIIpOCe, He
odopmiieHa pabovast TeTpaah

- 1 Gann BeICTaBIISICTCSI CTYACHTY, €CIIH CTYACHT UMeeT ()parMeHTapHbIe IPEACTABICHUS 00 00CYKIaeMOM
BoIIpoce, pabodas TeTpaab He 0hOpMIICHA;

- 2 Ganya BBICTABISIETCS CTYICHTY, €CIIU CTY/ACHT MUMEET HETIOJHbIE TIPeICTAaBICHHsI 00 00CyKIaeMOM BOIIpoce,
paboyas TeTpaas ohopMIICHA HE TIOJTHO;

- 3 Gaa BBICTABISIETCS CTYICHTY, €CIIH CTYACHT UMeeT C(OPMUPOBAHHEIE, HO COZIEPIKAIINE CYIIECTBEHHBIC
MPOOEITBI MTPEICTABICHUS 00 00CYy X 1aeMOM Bompoce, pabodast TeTpaab 0popMIIeHa Ha MTOJIOBHHY;

- 4 GaJuta BBICTaBIISIETCS CTYICHTY, €CJIM CTYIEHT UMeeT COPMUPOBAHHBIC CUCTEMATUUYECKUE MPEJICTABIICHNUS 110
00CyX1aeMBIM BOIIPOCaM, HO UMEIOTCS OTENbHBIC TIPOOEIbl B 0hopMIIeHHH paboydel TeTpaaH.

- 5 0ayIoB BBICTABIIACTCS CTYACHTY, €CIIH CTYICHT HMeeT CHOPMHUPOBAHHBIE CHCTEMAaTHIECKUE PEICTABICHHS 00
o0cy)x1aeMOM BoIpoce, pabodas TeTpab 0hopMIICHa MOJTHO.

Bonpocskl K KOJLIOKBUYMaM 2 ceMecTpa
Xumusi METAII0B
KoasnoxBuym Ne 6
Turad, HUPKOHUIA, radHuii U X coerHeHusi. Banajauii, HUOOUI, TAHTAJ U X COeINHEHUS

1. OneMeHTbl moArpynmbsl TuTaHa. CTpOEHHE 3JCKTPOHHBIX OOOJIOUEK M CTENEeHH OKHCIeHus. Pamnychl
aToMoB U HOHOB. [Ipobnema paznenenus Zr u Hf. [Ipupoansie coennHeHNs ¥ IPUHIMIIBL UX TIEPEPaOOTKH.

2. CaoiicTBa TUTaHa, IUPKOHUS U radHUsL. KoopauHaIMOHHbIE Yrcia 3IEMEHTOB MOATPYIIIBI TUTAHA.

3. Oxcuapl U THAPOKCHUIBl TUTaHA, MUPKOHUSA W Taduua (+4). [Ipomeccsl «omsimum» M «OKCOMSAIUN» TMPH
OCAKIACHUU THIPOKCHIIOB U3 PACTBOPOB.

4. CocrosiHre HOHOB THTaHa (+4) B BOIHBIX pacTBopax. CTpoeHHe 1 HOHOOOMEHHBIE CBOMCTBA THIIPOKCHJIOB.
5. IlepexucHble coequuenus Tutana (+4). CtpoeHue, NoxydYeHHe U CBOICTBA.

6. Huzmme creneHn OKWCIIGHHST OJIEMEHTOB MNOAIPYHNBI TUTaHa, oOpa3oBaHME NPU HOAUAHOM
padUHUPOBAHUH U JAPYTHUE METOABI MOJTYUYCHHUS. [BetHOCTH M KOOpaUHAIMOHHBINA Toaudap Ti(IIl), Hu3mMe

rayiorenubl Zr u Hf - ctpoeHue coemuueHuMi.

OO6pa3zoBanue cBs3El METAIUI-METaLI.

7. OOmias xapakTepyCTUKa CTPOCHHs aTOMOB BaHAJuWs, HUOOMS M TaHTana ( W3MEHEHUS MOTEHIHalloB
MOHU3AIMN (CTYNEHYATHIX U CYMMapHOI0), OJM30CTh paJnyCOB aTOMOB HUOOUS M TaHTalla, U3MEHEHUE pasMepa u
SHEPIUH BaJICHTHBIX OpOHTANIeH).

8. [lomyuenue BaHamusi, HUOOWS, TaHTajda B IPOMBINUICHHOCTH. DH3nueckne M XUMHUYECKHE CBOWCTBA
MPOCTHIX BellecTB. [lepeBoj] MeTalIOB B pacTBOP.

9. Oco0oe ToNoKeHNe BaHAJAHWS — YCTOMYMBOCTh HUBIINX CTEICHEH OKWCICHHS B BHJIE H30JUPOBAHHBIX
KaTHOHOB (y HHOOWSI U TaHTaja - B BUJIE KJIACTEPOB).

10. I'unpatsr okcunoB M(V). luarpamma cocrosiaust Banaaus (V) B pactBope. Bimsinue konuentpammu u pH
Ha (OpPMBI CYIIICCTBOBAHUS BaHAIUs B pACTBOpaXx.

11. Oxcuast M(V) - paznuuusi B CTPOCHUH W PEAKIMOHHOW criocoOHocTH. ['amoreHuabl BaHAaAWs, HUOOHUS U

TaHTaJla - COCTaB, CTPOCHHE M YCTOWYMBOCTh. AHMOHHBIE (PTOPOKOMILIEKCHI.
12.ITepokcocomnu, Tnoconu BaHamus (V). bpousst M,V Osz.Boccranosnenne Banajus (V) B BOAHOM pacTBOpeE.
13. Coenunenust Banagus (+4). Oxcup, ruapokcupl U conu. [lonydenne, puzndeckre 1 XUMUYECKHE CBOMCTBA.
14. Coenunenus Banagus (+3). Oxcun, ruapokcuabl u conu. [lomyyenue, pusndeckne 1 XUMUYECKHUE CBOMCTBA.
15.Coenunenus Banagus (+2). Okcu, THAPOKCUABI U cou. [lomyuenue, pusndeckne U XUMHUIECKUE CBOMCTBA
16./13MeHeHHEe OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX U KHCIOTHO-OCHOBHBIX cBOMCTB 1o psimy V(ID-V(I)-V(IV)-
V(V). AHanu3 yCTOWYMBOCTH W PEaKIHOHHOHN crmocodHocTH KoMiutekcHbIX coequnenuit V(I1)-V(11)-V(IV) Ha
ocHose TTLJI. Crabummzanus V(I) u V(III) B KOMIUIEKCHBIX COEMHEHHSX.
KoanoxkBuym Ne 7

«JeMeHTHI HOATPYIIBI XPOMA M X COeTMHEHHSD)
1. CpaBHUTENbHAS XapakTepPUCTUKA CTPOSHHWS aTOMOB XpoMa, MOJIMOJieHa U BoJb(ppama (Xapaktep
M3MEHEHHUs] TOTeHIMAJOB HWOHM3AlWH, PAJNyCOB aTOMOB, pa3MEpPOB U DJHEPTUH BAJCHTHBIX OpOUTAJEH).
[lony4yenue u cBOHCTBa XpoMa, MOJTMOIeHa 1 BOJIb(ppama.
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2. [Ipuunnel, 00ycIaBIMBAIONINE YCTOMYMBOCTh W30JUPOBaHHBIX d3u d4 cocTOSHHN y XpoMa U cBsizu M-M
Ui MonubJieHa U Bojb(pamMa B HU3IIUX CTENEHAX oKucieHus. CpaBHEHUE KUCIOTHO-OCHOBHBIX M OKHUCIIUTEIbHO-
BOCCTaHOBHTENBHBIX XapakTepucTuk Cr’u Cr.

3. Baxwneiimme coennHenns xpoma (+2 ): OKCHABL, THAPOOKCHABL, conu. [lomyuenne u cBoiictBa. CX0IACTBO U
pasjnune B CTPOSHUU M CBOMCTBax areratoB xpoma (11), monmubaena (1) u Bombsgpama (I1).

4, Baxneiimme coequaenns xpoma (+3 ): OKCHIBI, THAPOOKCHIB, conr. [lonydenne u cBoWcTBa.

5. Kommnekcusie coequnenust xpoma (II1). Ilonydenue, cBoiicTBa, n3oMepusi.

6. Knacrepusie npousBoanbsle MonuOneHa U Bosb(ppaMa. CpaBHHUTENbHAs XapaKTEPUCTHKA COEIMHEHUH
M(VI).

7. Oxcun 1 kucinoTel xpoma (+6). PaBHOBecre noianMepu3aii XpOMOBOH KHCITIOTHI B pacTBOpax (Ha mpumepe

CUCTEMBI XPOMAT -JUXPOMAT).
[Tomrydenue u cBOICTBa XpOMATOB. TUXPOMATOB, XJIOPHCTOTO XPOMUIIA.

8. CpaBHeHHE ¥ KHCIOTHO-OCHOBHBIE CBOHCTBa "kucimor" wmonubaeHa u  Boinbgppama. M3o- u
TeTepONONNCOCANHEHNSI — YCIOBHS OOpa3oBaHUs, CTPOCHHE, CBOMCTBa M mpuMeHeHHe. OKUCIUTETBHO-
BOCCTAaHOBHUTEJIbHBIE CBOMCTBA , MOTHOIaTOB M BoJib(ppamaros (VI).

9. Bpon3s! 1 cunHm. Y cmoBus o0pa3oBaHus U CBOMCTBa THOCOoeH MomubaeHa (V1) u Bomsdpama (VI).

10.CpaBHuTENbHAS XapaKTEPUCTHKA IEPOKCOCOETMHEHUI XpoMa, MosnbaeHa 1 Bosbdpama. [lonydenne u
CTPOEHHE MEPOKCHUIOB XpOMa
Kputepun ouenku (B 6a/1ax) KOJJIOKBUYMOB 6 u 7 ( 2cemecTp)
- 0 Gay10B BBICTABISIETCS CTYNIEHTY, €CITM CTYCHT HE UMeeT IpeAcTaBieHus 00 00cyKIaeMOM BOTIpoOce, He
odopmiieHa pabodast TeTpaah
- 1 Gamn BeICTaBISETCS CTYAEHTY, €CIH CTY/IEHT HMeeT parMeHTapHbIE MPeACTaBIeHUI 00 00CyKIaeMoM
BOTIpoce, pabodast TeTpanb He 0hOpMIIeHa;
- 2 GaJuTa BBICTaBIISICTCS CTYACHTY, €CJIM CTYIEHT UMEET HETOJIHbIE MPEICTaBIeHUs 00 00CyK1aeMoM BOIIpoce,
pabouas TeTpaasr odopMIIEeHA HE TTOJTHO;
- 3 Oania BBICTABISETCS CTYACHTY, €CIIH CTYIeHT UMeeT C(OPMHUPOBAHHBIE, HO CO/IEPIKAIIINE CYIIECTBEHHBIE
MPOOEIIBI MPEIICTABICHUs 00 00CYX1aeMOM BoIpoce, pabouas TeTpaab opopmiicHa Ha TIOJIOBHUHY;
- 4 Gauta BBICTaBIISIETCS CTYICHTY, €CJIM CTYIEHT UMeeT COPMUPOBAHHBIC CUCTEMATHIECKUE MPEJICTABIICHNUS 110
00cyKaeMBIM BOTIPOCaM, HO HIMEIOTCS OT/IENIbHEIE MPOOEIbl B 0(OPMIICHUN padodei TeTpa.
- 5 GaJTOB BBICTABIISIETCS CTYICHTY, €CITU CTYJCHT UMeeT c(hOpMUPOBAHHBIE CHCTEMAaTHUECKUE MTPEACTABICHUS 00
o0cy)xaeMOM BoIpoce, pabodas TeTpab 0hopMIICHA MOJHO.
KosuiokBuym Ne 8
«MapraHneu, TexHelHii, peHUH U UX COeJUHEHUSD
1. OCHOBHBIC 3aKOHOMEPHOCTH H3MEHCHMsI CBOHCTB B MOATPYIIE: aKTUBHOCTh METAIOB, YCTOHYHMBOCTH
BBICIIIUX CTETICHEH OKHCIIEHUs, YCTOWYMBOCTh HU3IINX CTENEHEeH OKHMCICHHS, KJIAcTephbl. MI3MeHEeHne KHCIOTHBIX
cBoiictB B psiay Mn(IT) - Mn(VII).
2. [Tonmydyenue u cBoiicTBa Maprania, Texueuuss u peHus. Ilpumenenume. Coenmnenust mapranna (0):
KapOOHMIIBL.
3. IIpocteie u komrmiekcHble coeamHeHust wapranna (II). ITlomysenme wu  cBoiicTBa. CBoNCTBa
TETPadAPUIECKUX U OKTAIPUICCKUX KOMILJICKCOB.
4. [Monmyuenue wu cBoiictBa. coenuuenuit mapranua (I1I): ycroiuuBocts, addext Sna-Temiepa, CTpykTypa
e Ha npuMepe MnzO,. [lonydenne u cBolicTBa coeqmaenunit mapranna (111).
5. Coenunenust  mapranmna (IV). Ctpoenue, noydenue u cBoiicTBa. KoMIiekCHbIE COeTMHEHHS] MapraHIia.
OKHUCIUTENTbHO-BOCCTAHOBUTENLHBIE CBOWCTBA COEAWHEHHH MapraHia: JUCTIPONOPIMOHWPOBAHHE, 3aBUCHMOCTD
BEITMYMHBI AIEKTPOoAHOTo nmoTeHImana oT pH cpenbl.CoenuHeHus mapranna ( VI). Ctpoenue, moiayueHue u
CBOMCTBA.
6.Coenunennst mapranma ( VIl ). Ctpoenue, moirydaeHne u CBONCTBA.
7. OKHCIUTENFHO-BOCCTAHOBUTENILHBIE CBOWCTBA COSTMHEHNI MapraHia: JUCTIIPONIOPIIMOHUPOBAHKE, 3aBUCIMOCTh
BEJIMYMHBI JIEKTPOTHOTO TTOTeHITMana ot pH cpenst
8.M3MeHeHne KUCIOTHBIX cBOMCTB B psaxy HMnO, - HTcO, - HReO,.KoopanrannonHbple unciia B KOMIUIEKCHBIX
COCJIMHEHMSIX MapraHiia, TEXHEIHsI U PeHUSL.
9 CoenuHenus TexHenus u penud. [lonydyeHnue, cBOMCTBA.
Konnoxksuym Ne 9
«/Kene3o, Ko0AIBLT, HUKEJIb U UX COCTHHEHU

1. OOmias xapakTepruCcTHKa MOATPYIIIHI kese3a. JKene3o, kKoOanbT, HUKENb MoJlydyeHrne U cBOocTBa.. CIuTaBhl
Ha UX OCHOBe. UyryH, cTalb, UX POU3BOACTBO.

2. Koppo3sust MeraiuioB, BIHsHUE Ha Hee pa3inyHbIX (akropoB. Karomabie n aHoaHbIe Tiporecchl. CriocoOb!
3aIIUTHl METAJUIOB OT KOppo3un. KaTogHbie M aHOAHBIE TTOKPBITHSL.

3. CoennHeHus Kene3a ¢ pasIuYHbIMM CTENEHSIMH OKHCIEHHA. Paznuune ycTOMYMBOCTH BBICIINX CTENEHEH
OKHCIICHHUS IS X&KeJie3a, KoOanbra u Hukens. Binusaue pH cpenpl.

4. IIpocTteie coennuenus xenesa, kobampTa, HUKEens M (II) : oxcunbl, ruapokcunpl, conu. [lomyuenue u
cBoiicTBa. 'maponus coneit.

5. [Ipocteie coemuHenus xenesa, kodanbTa, HUKenss M (III): oxcuabl, ruapokcussl, comu. [lomydenue u
cBoiictBa. ['maponus coneit M (I11).

6. KommekcHple coemHeHus1 xkeneza, KoOambTa M HUKENSA. BBICOKO- M HHU3KOCIIMHOBBIE COETUHEHHA.

Crabmmzanus crenenerd okuciieHus. Kommnexcer M(0). M3MeHeHne ctexnoMmerpuu KapOOHWIOB d-3J€MEHTOB.
Homusinepusie kapooHmTbl. ComocTaBiieHe KapOOHWIOB ¢ KOMITJIEKCAMU, COJIEP KAIlIMMU MOJIEKYJIBI a30Ta.

7. Kommnexkcusie coennnenus M (1) u M (II) ¢ koopanHannoHHBIM uuciom 4,5 u 6.

8. W3omepus u cTpoeHHE aHHOHHBIX KOMILIEKCOB KOOAIbTA.
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9. KauecTBeHHBIE peakiMu W Ha JKene30, KOOaIbT, HHUKeNb. PomaHunwl xkene3a. "bepnuHckas na3yps',
"TypuOyeBa cuHb".
10. [Tomyuenue u cBOICTBa coemMHEHMI xene3a (+6 u +8).
Konmoxkeuym Ne 10
«JIeMeHTHI MOATPYNIbI MeAH U UX COeTHHEHU»
1.00mass xapakTepuCcTHKa 3JIEMEHTOB NOATpynmbsl Meau. CoIocTaBIeHHE CBOMCTB DJJEMEHTOB TJaBHOW U
noboyHoil moxarpynn. ComocTaBieHHEe CBOHCTB 3JIEMEHTOB B moArpynme. [IposBiseMbie CTENEHH OKHCICHUSI.
TIpumepsbl.
2. Ilomyuenmne w cBoiicTBa Menu. B3anmoelicTBIe MeTalIa ¢ KHCIOTaMH | [TUaHHUIaMH.
3. [lomyuenue u cBolicTBa cepedpa. B3aumoieiicTBre MeTaiia ¢ KUCIOTaMH U ITHaHUAMH.
4. Ilony4uenue u cBoiicTBa 3070Ta. B3anmoseiicTBie MeTasia ¢ KUCIIOTaMH U [IHaHUIAMH.
5. 'anorenumsr Mmeau, cepedpa u 30m0Ta.. CBOHCTBA 1 XUMHYECKas CBA3h B rajioreHnaax. llomydenne ramoreHumIoB
JJIEMEHTOB.
6. Oxcuapl ¥ THAPOKCHBL. TepMUUecKasi yCTOMUYMBOCTD CONIEH KUCIOPOIHBIX KHUCIIOT.
7.KomIutekcHbIe cOeTMHEHNS Med, cepedpa 1 30i10Ta. Dddext Ana-Temepa.
8. OKHCINTENHHO-BOCCTAHOBHUTEIHHBIE CBOWCTBA WOHOB W KOMIUIEKCHBIX coequHeHmid. IlepeBox B pacTBOp
METaJIOB U X COeIMHEHUH 3a cUeT 6 KOMILIEKCOOOpa30BaHusl.
9. Menp-KHuCIOpOIHBIE COENMHEHNUS - MaTepuansl, o0nagarome ceorictBamu BTCIL.
Kputepun ouenku (B 6a/11ax) koaa10kBuymoB 8-10 (2 cemectp).
- 0 Gasut BbICTABIACTCSI CTYACHTY, €CIH CTYACHT UMeeT (hparMeHTapHbIe MPEACTaBICHUS 00 00CyKIaeMOM
BoOIpoce, pabovast TeTpas He 0(hopMIIeHa;
- 1 Ganta BeICTaBISETCS CTYACHTY, €CIIH CTYIEHT NMEET HEeTIOIHbIE TPeICTaBIeHns 00 00CyKIaeMoM BOIIpoCe,
pabouas TeTpaas odopMIIeHA HE TTOJTHO;
- 2 GaJuta BBICTaBIISIETCS CTYACHTY, €CJIM CTYIEHT UMeeT COPMUPOBAHHBIE, HO COJIEPIKAILIUE CYIICCTBEHHEIC
MPOOEITBI MTPEICTABICHUS 00 00CY)1aeMOM Bompoce, padodast TeTpaab 0popMIIeHa Ha MTOJIOBUHY;
- 3 Oayia BBICTABISETCS CTYACHTY, €CIIH CTYIEHT NUMeeT C(OPMHUPOBAHHBIE CHCTEMATHYECKUE TIPEICTABICHHS 1O
00CyX1aeMBIM BOTIPOCaM, HO UMEIOTCS OT/IENIbHBIC HEJJOUETHI B OTBETE U 0opMIIeHHH paboueii TeTpaau.;
- 4 GaJuta BBICTaBIISIETCS CTYACHTY, €CJIU CTYIEHT UMEET COPMUPOBAHHBIE CHCTEMAaTHUYECKUE MPEICTaBICHUS 00
o0cyxaeMoM Borpoce, pabodast TeTpaas ohopMIIeHa TOTHOCTHIO.
Bomnpocsl k 1esioBoii urpe « KoMmiekcHble coeTuHEHND)

1. OCHOBHBIE TTOJIOXKEHUST TeOpUH BepHepa: MOHATHS HEHTPaIBLHOTO aToMa, afeH 1, KoopanHamoHHOTO
YKcya, BHEIIHSS 1 BHYTPEHHSA KOOpIMHALMOHHAs cdepa.

2. Merton BaneHTHBIX cBsizeit (BC) u ero npumeneHune ajsi 0ObSCHEHUS CTPOCHHUS KOMITIEKCHBIX COSTMHEHUH.
JocrounctBa u Hepoctatku Metoaa BC.

3. Teopus xpucrammuaeckoro monst (TKII) u e€ mpumeHeHne A OMCaHUS CTPOSHUS H CBOICTB
KOMIIJIEKCHBIX coelnHeHnH. JIOCTOMHCTBA U HEJOCTATKU METOJA.

4, Teopust nonsa nurangos (TIJI) , e€ ocHOBHBIE IOJIOXKEHUS U IPUMEHEHHE [T OMMCAaHUs CTPOCHHUS

KOMIUJIEKCHBIX COSIUHEHUN.

Kpurtepuu ouenku (B 0an1ax):
- 2 0aJija BBICTABJIAETCS CTYJACHTY, €CJIU .CTYJICHT aKTUBHO PabOTaeT B IPYyIIIE, BIaJCCT PEUb0 U
apryMEHTUPOBAHO OTBEYAET Ha 3a/IaHHBIE BONPOCHI;
_ 1 Gamn BeICTaBISIETCS CTYJICHTY, €CIH ..OH aKTUBHO YYaCTBYET B TPYIIIOBON paboTe, HO HE yMEeT
apryMEHTUPOBATH CBOW OTBET;
- 0 0ayyIoB BBICTABIISETCS CTYJICHTY, €CJIM .OH HEAKTUBEH B PabOTE IPYIIIIbI.

Tembl JOKJI2T0B
1. JJanTaH 1 €ero coearHEHH .
2 DneMeHTHI IEPUEBOM MOATPYIINEI M MX COCTMHCHHUS.
3. DneMeHThl UTTPUEBOM MOATPYIIBI M HX CBOMCTBA.
4.2OneMEeHThI NOATPYIIIIBI AKTUHOUIOB U UX COCAUHECHHUSL.
5. Mcropust OTKPBITHS INIATUHOUIOB.
6.Mppuauii u ero coeAMHEHHUS.
7.0cMHH U €ro COe TUHEHUS.
8. Poaunii 1 ero coequHEHUS.
9.PyTeHuii 1 €ro COeTMHECHUS.
10.0co0eHHOCTH XUMUH TTAJLIALNS
Kputepun onenku (B 0an1ax) 10K1a10B
- 2 Oaia BBICTaBIJISETCS CTYACHTY, €CIIH TeMa PacKphITa ITOJIHO, TIPUBEJICHBI YPABHEHHUST PEAKITUA,
OTpa’Karollye METO bl MOJYUYEHUS U CBOMCTBA BEIIECTB, OTPAXKEHO HCIOIb30BAHNE BEILIECTB HA IIPAKTUKE;
- 1 Oain BBICTaBIISIETCS CTYACHTY, €CJIH .TeMa COOOIEHUS PACKPHITA HE TTOJITHO, MAJIO YPABHEHUH, OTPaKaroIIuX
XUMUYECKHE CBOMCTBA BEMIECTB, IMEJINCh HETOYHOCTH B M3JI0’KEHUH MaTepHaa;
- 0 0ayyioB BBICTABISIETCS CTYICHTY, €CIIM TeMa HE PACKPbITA, JOMYIIESHBI OIIUOKH B HAITMCAHUH YPAaBHEHUH U
U3II0KEHUH MaTepuaia

Py0e:xxHble KOHTPOJIbHBIE PA0OTHI
Xumus Hemerawnios. Moayasl (Cemectp 1)
Xumus HeMeTaa10B. Moayas 2 Cemectp 1
BAPUAHT 1
1. laiiTe CpaBHUTEIBHYIO XapaKTEPUCTUKY XJIOPUCTOTO BOJOPOAA U THAPA3HHA.
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2. MeTofpl ONTy4YeHUs], CTPOCHHUE U CBOMCTBA CEPHOM KUCIOTHI.
3. Ctpoenne, METOIBI TTOTYICHHUS M CBOMCTBA OKcHIa azoTa (+3).
4. MOXHO JTi IS TIOJTYYEHUSI CEPOBOJIOPO/IA UCIIOIB30BaTh B3aUMOICHCTBUE CYIb(OUIOB
a) ¢ a30THOM KUCIIOTOH, 0) ¢ YKCYCHOM KuciaoToi? OTBET 000CHYHTE.
5.IToyemy XJIOpHAs KACIOTA SBIISETCS CHILHOM KMCIIOTOM, HO CJIA0BIM OKUCITUTEIIEM?
6. 3akoHunTe ypaBHEHHS U noAdepuTe KOAPPHUIMEHTH METOIOM MOTypeaKInit
I, + Cl, + KOH=
NHZOH + KzSzOg +H20:
Mopayas 2 Cemectpl
BAPUAHT 1
[aiiTe cpaBHUTENBHYIO XapaKTEPUCTHKY OOpHOH 1 hocHOpUCTOM KUCIIOT.
2. Kakoe coenuHeHMe MbIMbsIKa 00pa3yeTcsl MpH JEHCTBUU pa30aBIICHHON CEpHO KUCIOTHI M IIMHKA Ha
okcua Meibska (+3)? Kakumu cBolicTBamu oHO oOnanaet? [IpuBeaure ypaBHEHHS PEaKIUii.
3. Kakoe BemecTBO HA3BIBAIOT « KAIBIUTY, «MpPaMoOp», «U3BECTHIK»? Kak OHO mosyuyaTcs B J1abopaTopuH,
KaKUMH CBOMCTBaMH OONafaeT v T1e MPUMEHSIETCS
4. OcymecTBUTh MPEBPAIICHNS U HAWTH HEM3BECTHEIE BEIIECTBA

=

NaOH HCI t,C Mg KMnO,
A)Si—> Xj—» X - Xzg— Xp— Xs
NaOH HCI t,C Mg KMnO,

B)Sh—- Xj— X; - Xz— X4— Xs

Xumus MetaioB. Moayas 3 (Cemectp 2)

BAPUAHT 1
1.MeToap! nony4eHus: U CBOMCTBA TUAPOKCUIOB HATPUS U KAJIbLIUA.
2. Yro 001I1ero 1 pa3iMyHOr0 B XMMAYSCKOM MOBEICHUY OSPUIUINS, alTFOMUHUS U 0JIOBa?
3. Yto Takoe «KeCTKOCTb» BOIbI? Kakue BUIBI KECTKOCTH BBl 3HaeTe M Kakue METOBI yIAIECHNUS )KECTKOCTH
BOJbI CYIIECTBYIOT?
4. OcymiecTBUTE cienyollire IpeBpalleHus, HA30BUTE BEIECTBA U YKAKNUTE UX OKPACKY U METOJIbI OTYUEeHUS
B) V- VC|2 — VOCIQ — N32V409 — HV03
B) Cr— [CI‘(CHgCOO)Z* 2H20]2—> CI‘z(SO4)3 — Kg[Cr(OH)G] — K,CrO, —K,CrOg
5. Vcrionb3ys BEIMYMHBI CTAHAAPTHBIX 3JIEKTPOAHBIX MOTEHIINANIOB, 00OCHYITE TIOYeMy MpY B3aUMOACHCTBHH C
BOJION XJ0pHUIOB BaHamus (+3 ) 1 (+2) 00pa3yroTcs pa3HbIe MPOAYKTHI pEaKInu.
Xumus Mmeranios. MoayJs 4 (Cemectp 2)
BAPUAHT 1

1. Kakumu BeliecTBaMH CJE€IYET BOCIOIb30BATHCS JUIsl IEPEBEICHUS B pacTBOp okcuna Meau (+1)?

2. Uto o011ero u pa3nnyHOTO B CBOHCTBaX (heppatos (+6), MmanranatoB (+6) u Kymparos (+3)? OtBer
COTPOBOX/IaTE COOTBETCTBYIOIIMMHU YPaBHEHUAMH PEAKIIHii?

3. Hamumute hopmyy xmnopuaa rekcaamuakodansta (+3). Onpenenure KOOpAMHAMOHHOE YUCIIO
KoMmIutekcooOpo3asarenst, BennanHbl DCKII 1 MarauTHOrO MOMEHTa B MarHUTOHAX Oopa. BHemrHe- nim
BHYTPUOPOUTAILHBIM OyJIET KOMILIEKC, ToYeMy?

4. Kakoe BeIlIecTBO Ha3bIBAIOT «IIABKUH O€JIbIH MperUnuTaT? YKaxXuTe yCIoBHs ero nojydeHus. KakoBo
CTPOEHHE ITOr0 BellecTBa?

5. llpuBenute ypaBHEHUs peakuuil [UIsl CIEAYIOMMX IPEBPALICHUI:
A) MnSO4 — Mn02 B) MnSO4—> KzMnO4
B) MnSO4 — HMnO, F) MnSO4 — MH(CH3COO)3

Kpurtepun onennBanusi pyde:kHOH KOHTPOJILHOM PadoThl
-15-12 GaiyioB BBICTABISIETCS CTYIEHTY, eciii paboTta BeinoiHeHa Ha 80-100 % ot npepyaraeMoro oobema u
M3JI0’)KEHA TPAMOTHBIM SI3BIKOM B OIPEJCIICHHOM JTIOTMYECKOM MOCIeJ0BATEIbHOCTH C TOYHBIM HCIOIb30BaHHEM
CHEeUNAIN3UPOBAHHON TEPMHUHOJIOTHH; ITOKa3aHO YBEPEHHOE BJIaJeHHE HOPMATHBHOW 0a30i, MPaBUIIbHO PELIECHBI
BCE pacueTHbIC 33/1a4H, HAITMCAHBI yPABHEHUS PEaKIIUii-

- 11-9 GannoB BBICTABISETCS CTYIEHTY, €Clii paboTa BeoJIHEHa B 00beMe 60-79% oT mpemiaraeMoro oobema,
HO UMEET OJMH U3 HEAOCTATKOB!

B paboTe JOMYIIEHBI OJTUH-BA HEIOUETA TIPU OCBEIICHUH OCHOBHOI'O COIEPKAHHS OTBETA;

HET OTIpeIeIEHHOH JIOTHYECKOH MOCIIeI0BATEIbHOCTH, HETOUYHO UCTIONB3YETCs CIIeMaIn3upOBaHHas
TEPMHUHOJIOT S, JOIyLIIeHa HETOYHOCTh B pacdeTe 3aJauyl WiIM HEBEPHO NoA00paHbl KO3 (UIHEHTH B OJHOM U3
YPABHEHUI peaKkLuu.

- 6-8 0aJIOB BBICTABIISETCS CTYICHTY, €CJIM padoTa BBIIOJIHEHA HEMOIHO B 00beMe 45-59%, He moka3aHo oO1iee
NOHUMAaHHUE BONPOCa, UMEJIUCh 3aTPYAHEHHS WM JIOMYILEHb! OIIMOKH B ONIPEeSICHUN TIOHITHH, HCTIOIb30BaHUN
TEPMUHOJIOTHH, IIPU 3HAHUU TEOPETHUIECKOTO MaTepHaja BhISIBJICHA HEMOJIHAs ¢(hOPMHUPOBAHHOCTH OCHOBHBIX
YMEHUI U HABBIKOB PEUICHUS] XUMHUYECKHX 32J1a4 WK YMEHUS MOA0MpaTh KOAQPUITMEHTBI B YpaBHEHHSX
XUMHAYECKHUX PEaKIUH.

Tembl KypcOBBIX padoT
no kypcy «Heopranudeckasi XuMus

dTopuIHbIE KOMIDUIEKCHI IIEPEXOIHBIX METAJUIOB U UX IIPUMEHEHHE .
Knarpartnsie coennnenusl.

Knacrepsl: nmony4enue, cTpoeHue, CBOWCTBA U IPUMEHEHHE.
Heoprannueckrie nonuMepsl U UX 3HAYCHUE.
CBoiicTBa HAHOMATEPHAJIIOB, HX OCOObIE CBOMCTBA U IPUMEHEHHE .
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6 CoBpeMeHHBIC HICTOYHUKH YHEPTUH U POJIb COEIMHEHUI METaJUIOB B MX paboTe.

7 Hosrie kommuiekcHbie coenuHeHMS Menn (1) ¥ uX MpuMeHEHHE.

8. KommnekcHble coeinHeHNsI TUIATHHBIHA CITYK0€e y YeIoBeKa.

9. HoBrle koMIIIEKCHBIE COeIMHEHHS cepedpa.

10. CoenuHeHUs TEXHENHSI, TTIOTYICHIE , CBOHCTBA.

11. Mertautel M X COCIMHEHUS B MPoOIieccax Karaansa.

12. [IpuMeHeHne KOMIUIEKCHBIX COEAMHEHHUH 30J10Ta B MEAUIIUHE.

13. XVMUYECKHE HCTOYHUKH TOKA U TIEPCHEKTUBBI HX UCTIOIH30BaHMS.

14, CoenuHeHUS 30J10Ta U cepedpa B XUMUU U MEIHIIHHE.

15. [Nony4enue 1 cCBOHCTBa MOCTHKOBBIX KOMIUIEKCOB KOOANbTa, POAMS U HPHIUSL.

16. CoenuHEeHNs TAaHTAHOUAOB M UX KOMIUIEKCHBIX COSTUHEHUH B COBPEMEHHOH MPOMBIIIICHHOCTH.
17. [TomyyeHne cBEpXYHUCTHIX MATEPHAIOB B COBPEMEHHOH MPOMBIIIJIEHHOCTH.

18. KomrmuiekcHble coeuaeHust Xpoma (+2).

19. Coenunenus xpoma (+3) B HayKe U TEXHHKE.

20. [TonmmokcomonubaaTHeIe KiacTepsl. [lomydenne, CTpoeHne U IPUMEHEHHE.

21. HoBele cBepxTspkenble 3meMeHTHI: [IpoOiembl ModMydeHHs W U3Y4YEHHsS CBOWCTB HOBBIX CBEPXTSIKENBIX
JJIEMEHTOB.

22. [lony4enue u CBOHCTBAa HOBBIX KOMIUIEKCHBIX COCIMHEHUI HUKEJIS.

23. KapOoHuibl: cTpoeHue, MOMy4YeHre, TPUMEHEHHE.

24, HoBrle MaTepuasbl B HEOPraHMUECKOW XUMHUH.

25. KommnekcHble coeIMHEHUSIKATbIMA U MarHUsl, UX MTOJY4YeHUE U POJIb B OMOXMMHUYECKUX MPOLIeccax.
26. MeTaoKOMILIEKCHI, UX MOJTy4YeHUE U CBOMCTBA. .

217. Komrutekcel jxene3a u UX poib B XUMUH U OMOXIMHH.

28. ['erepomnonucoenuHeHNs U UX IPUMEHEHHE. .

29. [IpoGieMb! repepabOTKH MapraHIEBEIX PYI.

30. Heopraanueckue coefMHEHUS MPOTUB paka.

31. Heoprannueckre npon3BoAcTBa U MPOOIeMbl SKOJIOTHH.

32. OcoOEHHOCTH CTPOCHUS M TIOBEACHUS H30TIOIMCOCIMHEHIH XpOoMa B BoJIb(pama.
33. Bepumnuii u ero coequHeHU .

34. Baxnelimme coeMHEHUS «KPBUIATHIX)» METAJIIOB U MX POJIb B OCBOCHHH KOCMOCA.
35. CoennHeHuUs OCMUS, UX MOJy4E€HUE U CBOMCTBA..

36. Bananuii u ero HOBbIE COETUHEHMUS.

37. HoBble kOMIIIEKCHI BaHAIHA.

38. Coenunenust HHoOus 1 TanTana. [lomydeHnue, cBOWCTBA, MPUMEHEHHE.

39. [Tepokcokommekcel MeTaimioB. [lonydyenre n npuMeHeHHeE.

40. HuTporeHnipHBIE KOMITIEKCH METAJUIOB U Ipo0IeMa CBA3BIBAHUS a30Ta.

41. CoenMHEHUs MapraHia B HEOOBIYHBIX CTETIICHIX OKHCIICHUS.

42. ®deppartsl, OJIy4eHUE U CBOMCTRA.

43. Coenunenus menu, cepebpa u 3omot1a (1). [lpumenenne u morydenue.

44, CoenMHEHUs 0JI0Ba U CBUHEIIA HA CITY)KOE YelIOBEKa.

45. I'epmaHuii 1 ero coeIMHEHUS .

46. CoenuHEHUS TaJuTis, MHANS U TAUTHA. VX m01b3a ¥ Bpex U1 YesoBea.

47. Hcronp30BaHrEe METAIIIOB M MX CIUIABOB B KOCMOCE.

48. Hanoyrnepon Ha cityx0e uenoBeka.

49. Poins HEOpraHn4eckux coeIMHEHNH B MPoIleccaX CHHTE3a HOBBIX OPraHUYECKUX BEIECTB.
50. CoenuHeHNs KaIbIUS B HAIIEH )KU3HU.

Kputepun oneHMBaHHMA KYpCOBBIX padoT

[MoaroroBnenHas u 0opMIICHHASI B COOTBETCTBUH ¢ TpeOOBaHUSIME padoTa (Tpe3eHTalusl, JOKIa ) OIICHUBACTCS
NpEenoJaBaTeNeM 1o CIeIyIOUUM KPUTEPUsIM:

- YPOBEHb 3pYAMPOBAHHOCTH aBTOPA MO U3YUEHHOU TeMe (3HaHUE aBTOPOM COCTOSIHUS U3y4aeMOl MpoOiieMaTuKy,
HUTHPOBaHHUE UCTOYHHKOB, B T.4. HITA);

- JOTMYHOCTb NOJAaYl MaTepHuaja, [paMOTHOCTh aBTOPa;

- COOTBETCTBHE Pa0OTHI BCEM CTaHIAPTHBIM TPEOOBAHUAM K O(h)OPMIICHHIO;

- 3HaHUS ¥ YMEHHS Ha YpOBHE TPEOOBaHMH cTaHIapTa JAaHHOHW JUCIUILTUHEI: 3HaHUe (aKTHUECKOTO MaTepuana,
YCBOEHHUE OOIINX MOHSATHI 1 UIIEH.

- 0 Gay10B BBICTABIISIETCS CTYJCHTY, €CIM paboTa HE COOTBETCTBYET KPUTEPUSIM;

- 3 GaJuta BBICTABIISIETCS CTY/ICHTY, €CJIM pad0Ta YaCTHYHO COOTBETCTBYET KPUTEPHSIM;

- 4 GaJuta BBICTABIISIETCS CTY/ICHTY, €CJIM padoTa COOTBETCTBYET KPUTEPHUSIM, HO OTCYTCTBYET JIOTHIHOCTh
M3JI0KEeHUs HH(POpMaLnH;

— 5 0aoB BEICTaBIISIETCS CTYACHTY, €ClId padoTa MONMHOCTHIO COOTBETCTBYET KPUTEPHUSIM

5. Y4eOHo-MeTOANYECKOE M HH(POPMAILITHOHHOE O0ecneYeHUe JUCHUNITUHBI

5.1. IlepeyeHb OCHOBHO¥ U I0NMOJTHUTEILHON y4eOHOM JTUTepaTyphl, He00X0AUMOIi 1JIsl 0CBOECHHSA
AUCHMUILIMHBI

OcHoBHasi TuTEpaTypa
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1. Tpetbsakos F0.Jl., Mapteenko JI.W., I'puropreB A.H., lluBanze A.}O. Heopranuueckas xumus. XuMus
snemenToB. M.: M3a-Bo Mock. yu-1a, 2001, 2004, 2007, 2011. 1.1,2. - http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?init+bashlib.xml,simple.xsl+rus

2. Heopranmueckas xumust / [log pen. Tperssikosa FO.Jl. B 3-x Tomax. M.: Akagemust, 2008.- DnexTpoHHas
o6ubnmoreka .http://ecatalog.bashlib.ru/cgi-bin/zgate.exe

3. 'onb6Opaiix 3.E., Macnos E.J. Coopuuk 3agay. M.: Beici. mik.,2004, 2007-,384
c.http://ecatalog.bashlib.ru/cgi-bin/zgate.exe

JonoaHuTeabHas JuTEpaTypa

4. AxmeroB H.C. O6mas u Heopranuueckas xumus. M.: Beicur. mik., 2003, 639 ¢. D1eKTpoHHEIH pecypc
http://e.lambook.com/ Axwmeros, Hanne Cubratosuy. O0mas u Heoprauudeckast xumust : yaeounuk / H. C.
AxmeroB .— U3a. BocbMoe, ctepeotunt. — Cankr-IletepOypr : Jlans, 2014 .— 743 ¢c. —.: ¢c. 727 —
JlocTym K TEKCTY 3JIEKTPOHHOTO U3JJaHUS BO3MOXKEH depe3 DICKTPOHHO-ONOIMOTEUHYIO CHCTEMY
nsznarenscrBa "Jlanp" URL:https://e.lanbook.com/book/91305#book name

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

6. T'punByn, H. Xumust aneMeHToB: B 2 T. (KOMIUIEKT) [DieKTpoHHbIH pecypc] : cnpaBounuk / H. ['punBym, DpHIio A..
— Dnexrpow. https:// nan. — Mockga : U3marensctBo "JlabopaTtopus 3uanuit”, 2017. — 1348 ¢. — Pexxum poctyna:
e.lanbook.com/book/94157.

7.I'enppman, M.U. Heoprannueckas xumus [ DIeKTPOHHEIH pecype] : yaeOHoe nocobue / M.U. Tenbdpman, B.IT.
KOcrparoB. — Dnektpon. nan. — CankTt-IletepOypr : Jlanp, 2009. — 528 ¢. — Pexxum nmocryma:
https://e.lanbook.com/book/4032.

8.KpaTkuii kypc TeopeTndeckoil HeopraHM4ecKo XUMUU [DIeKTpOHHBIN pecypc] : yueOHoe nmocodue / E.I'. 'onuapos
[v np.]. — Duekrpon. naH. — Cankr-IlerepOypr : Jlans, 2017. — 464 c. — Pexxum nocryma:
https://e.lanbook.com/book/93591.

9.Tarapunosa, D.C. Heopranndeckas xumus. KoHCIIeKT Jeknuii [ DNeKTpOHHBIN pecypc] : yueoHoe mocodue / 2.C.
TarapunoBa, A.A. boopoBHMKOBa. — DiekTpoH. naH. — Kemeporo : Ky3['TY umenu T.®. 'opbauesa, 2013. — 63 c.
— Pexxum moctyna: https://e.lanbook.com/book/69527.

10.Kpatkuii Kypc T€OpeTHYECKOI HeOpraHnYecKorH XUMUH [ DIeKTPOHHBIHN pecypce] : yueOHoe ocodue / E.I'. 'onyapos
[v np.]. — Duexrpon. naH. — Cankr-IletepOypr : Jlanb, 2017. — 464 c. — Pexum nocryma:
https://e.lanbook.com/book/93591.

11.boeBa M K., Amunesa H.A., Nibsicoa P.P. Meroauueckue ykazanus K JJaOOpaTOPHBIM paboTaMm 1o
Heopranndeckord xumnu. «Hemerambn s cryneHToB 1 Kypca xumudeckoro dakynsreTa, Y da. PULL
baml'y,2015.-https://elib.bashedu.ru/

12. AmMuneBa H.A. 3ananus K KOJUIOKBHYMaM I10 XMMHHM HEMETAJUIOB. MeTonuyeckue ykazanus 1 1 kypca
xuMHuueckoro ¢akynprera.- ¥ da, PUL] baml'V, 2014 - 32c.- https://elib.bashedu.ru/

13. AmuneBa, H.A., Ky3una, JL.I'., bepectoBa, T.B. Xumust MmeTayuioB: 1a00opaTopHBIA MPAKTHKYM IO
Heopranmdyeckoit xumun / H.A. Amunesa, JI.I'. Ky3una, T.B. bepectoa. bamkupckuii rocyjapcTBeHHBII
yuauBepcuter. — Y da: PULl baml'VY, 2017, 96 c. https://elib.bashedu.ru/

14. bepectoBa T.B., AmuneBa H.A., Ky3una JI.I' 3ananus 1151 IOATOTOBKH K KOJJIOKBUYMaM O XMMUHU METAIIJIOB-.
Ya, PULL baml'VY, 2016,.-C.47. https://elib.bashedu.ru/-

15.T'onoBanoBa, O.A. Heopranmueckass xumwusi [DIEKTpOHHBIH pecypc] : yueOHO-MeTommuyeckoe mocobue / O.A.
T'omoBanoBa, B.A. Myxun. — DOmekrpod. nmaH. — Omck : OmI'Y, 2016. — 60 c. — Pexum mocryna:
https://e.lanbook.com/book/94076.

16. BopobbeBa, Onbra MiBanoBHa. Bompockl, yrpakHEHUs B 33]1a4X 110 HEOPTaHUIeCKON XUMHH: [ Y4ueb.mocooue s
xum.crien.yH-B] / O.1. BopoOweBa, E.A. JlaByt, H.C. Tamm ; mox pen. A.B. HoBocenopoii .— M. : Uzn-Bo MI'Y, 1985
— 175 ¢. — Dnextponnas oubanoTeka .http://ecatalog.bashlib.ru/cgi-bin/zgate.exe

5.2. Ilepevyenb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « AHTepHET» M MPOrpaMMHOI0
olecrneyeHns1, HeOOXOAUMBIX JIS1 OCBOCHHS JUCHHUIIJIMHBI

1. DnekTponHas obubnmoreunas cucrema «Ib baml¥Yy - https://elib.bashedu.ru/

2. DnekTpoHHas OMOIMOTeuHast cucTeMa «Y HUBepCcUTeTCKast Onbinoreka onnaitn» - https://biblioclub.ru/
3. DnekTpoHHas OMOIHMOTEUHAs CHCTeMa u3aaTeabcTBa «Jlanby - https://e.lanbook.com/

4. DnexTpoHHbIN KaTtajor bubianorekn baml'V - http://www.bashlib.ru/catalogi/

5. VYuuBepcanbHas ba3sl ganubix EastView (mocTym K 37€KTPOHHBIM Hay4HBIM JKypHajlam) -
https://dlib.eastview.com/browse

6. Hayunas snektponHas Oubnuoteka - elibrary.ru (mocTyn K 2JIeKTpOHHBIM Hay4YHBIM JKypHalaam) -
https://elibrary.ru/projects/subscription/rus_titles open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade./loroBop Ne 104 ot 17.06.2013 r.
JlnnensunbeccpoyHbie

8. MicrosoftOfficeStandard 2013 Russian. lorosop Ne 114 ot 12.11.2014 r. JIuneH3unbeccpouHbie

9. KasperskyEndpointSecurity ans Ouzneca - Crannaptasiid. JJorosop Ne31806820398 ot 17.09.2018 r.
Cpok aerctBust muueHsuu 10 25.09.2019

10. LinuxOpenSUSE 12.3 (x84_64) GNUGeneralPublicLicense

11. Cucrema uentpanuzoBanHoro trectupoBanus baml'yV (Moodle). YHusepcanbHas

obmectBeHHas auueH3us GNUe
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http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5584&TERM=%D0%90%D1%85%D0%BC%D0%B5%D1%82%D0%BE%D0%B2,%20%D0%9D%D0%B0%D0%B8%D0%BB%D1%8C%20%D0%A1%D0%B8%D0%B1%D0%B3%D0%B0%D1%82%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/book/94157
https://e.lanbook.com/book/94157
https://e.lanbook.com/book/94076.%2016
https://e.lanbook.com/book/94076.%2016
https://elib.bashedu.ru/
https://biblioclub.ru/
https://e.lanbook.com/
http://www.bashlib.ru/catalogi/
https://dlib.eastview.com/browse
https://elibrary.ru/projects/subscription/rus_titles_open.asp

6. MartepuajJbHO-TeXHHYECKasi 6232, He0OX0AMMasi 1JIsl OCYIeCTBJIEHUsI 00Pa30BaTEJbLHOI0 Mpolecca Mo JUCHUIIHHE

HaunMenoBaHue cnenmuaJbHbIX
NnoMeleHUH U MoOMeLleHu 115

OcCHalIEHHOCTD ClIeUAIbHBIX IIOMEILeHU U IIOMelleHMIl VIS CAMOCTOSITeILHOI padoThl

IlepeyeHb JMIEH3UOHHOTO
NPOrpaMMHOI0 obecrne4eHusl.

CaMOCTOSITeJILHOI PadoThI PexBU3HTHI
NMOATBEPKAAIOIETO
JOKYMeEHTa
1. ydyeOHasi ayauTOpUsl JUIA Aynuropus Ne 405 1. Windows 8 Russian.
NpoBeeHUst 3aHATHIl | YueOHas meOenpb, yueOHO-HATSAHBIE MOCOOUS, J0CKa,MybTHMeaHa-npoektop Mitsubishi XD3200U, skpan ¢ anekrponpuBogom 300¥400cm | Windows Professional 8
JeKIMOHHOro THma: aymuropus | Spectra Classic Russian Upgrade. JloroBop Ne
Ne 405 (xumdak  xopmyc), AynutopusaNe 311 104 oT 17.06.2013 T.
ayIUTOpHUs Ne311 (xumpak | YuebHas mebenb, yaeOHO-HArsqHBIE TocoOus, mocka, mpoekrop Mitsubishi XD 600U, skpan ¢ snextpompuBogom Projecta 183*240cm Matte | Jlunensun 6eccpodHbie
kopryc), ayamutopust Ne 310 | white 2. Microsoft Office Standard
(xum¢ak xopmyc), ayautopus Ne Aynuropus Ne 310 2013 Russian. JloroBop Ne 114
305 (xumdax Kopmyc). VYueOHast MeOelnb, yueOHO-HATISITHBIE TOCO0HS, TOCKa, MyIbTuMeana-npoekTop Mitsubishi EW230ST, skpan nacrennsiii Classic Norma 244*183 | or 12.11.2014 r. Jluuensun
Aynuropus Ne 305 Oeccpounble
2.yuyeOHbIe  ayaguTOopuH s | YueOHas mebenb, yaeOHO-HATIIAAHBIC TOCOOHsI, TOCKa, MyabTHMenHa-poektop Mitsubishi EW230ST, skpan Hactennsiit Classic Norma 244*183 | 3. Kaspersky Endpoint Security
NpOBeACHUsA 3aHATHHI JlaGopaTopus Ne 401 Uit 6uzHeca - CTaHAapTHBIN.
CEMHHAPCKOT0 THna: | YueOHas MeOenb, ydeOHO-HAIJLSIIHBIC IMOCOOWsI, JOCKa, OaHs BojasHas, Bechl aHamuTmyeckue Leki B2104(100*%0.001 r), Becer BK-600 | Jloroop Ne31806820398 ot
nabopatopuss Ne 401 (xumpak | maboparopusie (600%0,01 r), cucremusiii 6ok KommbtoTepa Pentium 4 2.0A/GigaByte GA-8LD533/512Mb/4 O.OGb/FDD/ATX. mauctwmisrop | 17.09.2018 r. Cpok aeucTBHs
kopryc), naboparopus Ne 421 | 1D-4. suneH3uu 1o 25.09.2019
(xumpak xopryc). JladopaTopus Ne 421 4. Cucrema
VYuebHas me0enb, yaeOHO-HArSIHBIE TOCO0Ms, 1ocka, Beckl BK-600 mabopatopasie (600*0,01r) LEHTPATU30BAHHOTO
3. yueOHas ayauTopus s Aymutopus Ne 001 TECTUPOBAHUS baml'V
npoBefAeHHs]  rPYNNOBBIX M | YueOHas MeOeib, ydeOHO-HAIIAAHBIE IOCOOUS, TOCKa (Moodle). YHuBepcanbHas
HHAUBUAYAJTBbHBIX Aynuropusi Ne 002 obmecrBennas nuiensuss GNU
KOHCyJbTanmii: ayautopus Ne | YueOHas MeOensb, yaeOHO-HATIIAHEIC TOCOONs, TOCKa 5. LinuxOpenSUSE 12.3
405 (xumbax KopIyc), ayauToOpus Aynuropust Ne 006 (x84_64)
Ne311 (xumdak Kopmyc), | YueGHas meGenb, yueOHO-HATIISAIHBIE TTOCOOHS, TOCKa GNUGeneralPublicLicense
ayautopuss  Ne 310  (xumdax Aynurtopus Ne 007
Koprryc), aymuropus Ne 305 | YueOnas mebens, yaeOHO-HATIIAHbBIE TOCOOMS, TOCKA
(xumpax xopmyc), ayauropust Ne Aynurtopus Ne 008
001 (xumdak kopmyc), ayauropus | YueOHas MeOenb, yueOHO-HATISAHbIE TTOCOOHS, JOCKa
Ne 002  (xumdak  kopmyc), Aynurtopus Ne 004
aymutopuss  Ne 006  (xumoax | YueOHas Mebenb, yueOHO-HArAgHbIE Oco0us, focka, komMmyTtatop HP V1410-24G, nepconanbHbli koMisioTep Lenovo ThinkCentre A70z Intel
kopmyc), aymuropust Ne 007 | Pentium E 5800, 320 Gb, 19" - 15 wrr, mkad nactenustid TLK6OU.

(xumbak xopmyc), ayautopus Ne
008 (xumax kopmyc)

4., yuyeOHast ayauTopHs IS
TeKYlIIero KOHTPOJIst |
NMPOMEKYTOYHOI  aTTecTAlUHU:
aymutopusi  Ne 405  (xumdaxk
KOpIyC), ayIUTOPUS Ne311

Aynuropus Ne 005
VYuebHasi Mebelb, yueOHO-HaTJIAHbIe TocoOus, qocka, kommbiorep DEPONeos 470 MDi5_3450/4GDDR/T500 G/DVD+R u monutop ViewSonic
21.5 - 13 w, mxad TLK TWP-065442-G-GY, mkad moutaxusiii NT PRACTIC 2MP47-610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14, uikad
HacteHHbd TLKO6U.
YuraabHbli 3a Ne 1
Hayunerit u yaeOHsIii hona, HayaHast nepuoanka, [1K (MoHOOIOK) - 3 mT, Wi-Fi mocTyn it MOOWIIBHBIX YCTPOHCTB, HEOTPAHHYEHHBIA TOCTYI K
OBC u BJI; KOaIu4ecTBO TMOCagOYHBIX MeCT — /6.

YuraabHbIi 3271 Ne2
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(xumpak xopmyc), ayautopust Ne
310 (xumdak Kopmyc), ayIUTOpUs
Ne 305 (xmmdak  xopmyc),
aymuropuss  Ne 001  (xumcax
Koprryc), aymuropus Ne 002
(xumpax xoprmyc), ayauropus Ne
006 (xumdax KOpIIyC), ayOUTOPHUSI
Ne 007 (xmmdak  xopmyc),
ayautopuss  Ne 008  (xumoax
kopmyc), ayautopus Ne 004
(xumbak xopmyc), ayautopusi Ne
005 (xumdax xKopmyc).

5. NnoMeleHus I
CaMOCTOSITEJIbLHOM padoTsI:
quTTBHBIA 3am Ne 1 (TnaBHBIN
KOpITyC), YWTambHBIA 3am  No2
(¢pm3mar KOpITyc-y4eOHoe),
YUTAJIbHBII 3ai Ne 5
(TymMaHUTapHBIH KopIyc),

yuTadbHbIN 3am Ne 6 ( yueOHBIH

KOpITyC), UHTampHBIA 3a1 No 7
(TymaHUTapHBIH KOpITyC),
nmabopatopus Ne 418 (xumdpaxk
KOpITyC)

6. ydeOHble ayAUTOpMH [JJs
KYPCOBOT0 NPOEKTHPOBAHUS
(BBINOJIHEHUSI KYPCOBBIX padoT):
nmabopatopuss Ne 307 (xumoax
Kopmyc), naboparopus Ne 408
(xumdax xopmyc), saboparopust Ne

409 (xumdax KopITyC),
nmabopatopus Ne 414 (xumbaxk
KOpITyC)

7. moMelnieHue AJs XpaHEeHUA M

NPOPHIAKTHYECKOT0
00cTy)KUBAHUS y4eOHoro
obdopynoBanmsi: naboparopust Ne
416 (xumcax Koprryc).

Hayunslii u yueOHbIi Gonn, HayuHas nepuoauka, [IK (MOHOOIOK), MOAKIIIOYEHHBIX K ceTH MIHTepHeT, — 8 miT., HeorpaHuueHHsIH goctyn K ObC u
B/1; konuuecTBO mocago4HbIX MecT — 50.

YuraabHbli 321 Ne 5
Hayunsrit u yueOHbIH (oHI, HaydHas nepuoanka, [IK (MoHOOMOK) - 3 1T, HeorpanmdeHHbIH noctyn K ObC u BJI; konmdecTBO MOCaTOYHBIX MECT
- 27.

YuraabHbiii 3271 Ne 6
Hayunsrit u yueOHbIH (oHI, HaydHas nepuoanka, [IK (MoHOOMOK) - 6 T, HeorpanmdeHHbIH noctyn K ObC u BJI; konmdecTBO MOCaTOYHBIX MECT
- 30.

YuraabHbIi 3271 Ne 7
Hayunslii u yaeOHbIl (oHA, HayuHas nepuoauka, [TK (MoHoOIIOK) - 5 miT, HeorpaHudeHHbIH noctyn K ObC n BJl; Konn4ecTBo mocajouHbIX MECT
—-18.

JlaGopaTopus Ne 418
VYuebHas mebenb, pakcummibHbiM ammapat Panasonic KX-FL423RUB — 2 ., 3H-metp pH-150MMU (¢ roc. moBepkoit), aBToTpanchopmMarop
TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15, Becst "Ohaus" PA64C (651, 0,1mMr) ¢ moBepkoi, Becsl VIC-1500d1 (1500r. 100MT,
BHemrH.kammOpoBka) ACCULAB, nonomep M-160MU ¢ moBepkoit, kommuieke Bodbrammnepomerpudecknii CTA, xommbiotep B koMiuiekre DEPO
Neos 4601\tO/monutop 20" Samsung BX2035/kmaB./mpiiib, KoMbioTep mnepcoHanbHbii Nel T1.210-14/3, marnuTHas Memanka 0Oe3 Harpesa
Tolopino — 2uiT, MarHuTHasI MeIaIka ¢ HAarpeBoM u HaHokepamuu.nmoBepx hG-MAG HS, merp-pH pH-150MU (¢ roc.nosepkoii), Mmouutop 19"
LG L1919S BF Black (LCD<TFT,8ms, 1280*1024,250KI/M.1 400:1,4:3 D-Sub), mepcoHaIbHEII KOMITBIOTEp B cocTaBe c/0mox/Core J7-4770
(3.4)/H87/SYGA/HDD 500Gb, monutop XKK"20"Bemcl.kmaBuat ypatwmbimb, npuntep Canoni-SENSYSMF3010, pH-merp pH-150MU ¢
roc.noBepkoii, cuctemusiii 6ok ITK (775), mkad cymmapubiit LOIPLF-25/350-GS1, (310X 310x310 MM 6/BeHTHISTOpA.HEPXK.CTANb HHPPOBOIL
KOHTPOJIEP), KOJIMIECTBO MOCag0YHbIX MecT — 10.

JladopaTopus Ne 307
VYuebHnast Mebesb, yaeOHO-HarIsIgHbIe Toco0ust, usmepuress OP-264/1 — 2 mir., kommeiotep B cocraBe cuct.0ia0k BUSNBusiness,mouutop20"LG,
KJIaBHATypa, MBIIIIb, Melagka MarHuTHas c IOJOTPEBOM [12-6110M, Moy XEROX

WorkCentrePE1 14e(undp.komup 14komn/mua+nas. npuatep600*600dpi, 1 4ctp/mun), morutop KK 15" BenQFP 51G<Silver-Black> (1024*768,
LCD), npunatep HP Laser Jet 1022 (A4, 1200dpi, 18 ctp/mun), npucnocobmenuerutp TIIP-M-4, peructparop OH-827, pH-metp pH-150MU
CTOC.IIOBEPKO#, cicTeMHBIH 010k KommbroTepa CeleronD2.26/256Mb/80Gb/3.5"/Kombo: 16/52/24/52/Kopmyc STEP 300W

JladopaTopus Ne 408
VYuebHas Mebens, yaeOHO-Har A qHbIe TocoOus, nocka, pH-metp pH-150MU (c roc. mosepkoii), kondonarpesatens ES-4110 mp-Bo Poccus, MOY
CYOSERA nazepnsriit FS-1030MP A4, secet BCJI-200/1 1A, ceiid.

JlaGopaTopust Ne 409

EmkocTHas sueiika juis aHAIHM3a CYCIEH3WH M ASMYJIbCHN AJs pabOTHI ¢ Ja3epHBIM aHAIM3aTOpPOM pa3zmepoB dactull SALD-7101, mazepHbrii

IudpakIMoOHHBIN aHanmm3aTop pasmepa wactunm SALD-7101, crabummsatop Pecamta ACH -1500/1L1 xBa (280%140*185 4,5 kr), cymmika
nabopatopras BakyymHast CITT-200.

JlaGopaTopus Ne 414
VYuebnas mebennb, kouaykromerp OK-FH04, nepememmuparomiee ycrpoiictro I'13-6500 1.75.45.0060, cymmika maboparopHas Bakyymuas CITT-200,
yabrparepmoctar YTVY-3 — 2., morutop 17" LG ezFlatron T710BH (0.2, 1280*1024-68I';, TCO"99).

JlaGopaTopust Ne 416
ATOMHO-abcopOLMOHHEIH criekTpodoTomMeTp Moness AA-7000, dupmer "Llumanzy”, SInoHus, OaUIOH ¢ reaueM Mapku A — 2 T, BEHTHISATOP
BEHTC 100 BKMw/*1/, razoBslit xpomaTo-Macc-criekrpomeTp mozaens GCMS-QP 2010PIUS, koMnbroTep B cOCTaBe: CUCTEMHBIH 00K, MOHUTOP,
Ki1aBuaTypa, Mbiib, KoHauuuoHep QUATTROCUMA QV/QN-F12WA, noyt6yk FujitsuLifebooKF530 IntelCorei3-330M/4Gb/500Gb/ DVD-
RW/BT/15.6"/Win7HB+0ffice, nepconasnbhblit kommbioTep B kommiekte HP AiO 20"CQ 100 eu (MoHOO10K), anektporutuTka Irit IR-8200,1500BT
nuameTp KoHpopkH 185mm.
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IIpunoxxenne Ne 1

MMHOBPHAYKHN POCCHHN
OI'bOY BO «bAIIKUPCKNUN I'OCYJAPCTBEHHbBIM YHUBEPCUTET»
XUMUYECKUN ®AKYJIBTET

COJIEP)KAHUE PABOYEM ITPOI'PAMMBI

nucuuIuinael Heoprannyeckoit xumMuu Ha 1 ceMecTp

___04HOH (opMBI 00yUEHUS

Bua pa6oTsl O0BeM TUCHUILTHHBI
O6mas Tpynoemkocts auctuiuiiael (3ET / yacoB) 8/ 288
Y4eOHBIX 4acOB Ha KOHTAKTHYIO pa0OTy C Mperno/iaBaTeieM: 163
JIEKITAHA 36
MPAKTUICCKUX/ CEMHHAPCKUX
71a00PaTOPHBIX 126

OpyTux (TpynmnoBasi, UHAUBUAYaIbHAs KOHCYJIbTALMS U UHbIE BUJIBI
y4eOHOM JAeSITEIbHOCTH, ITPEIyCMaTPUBAIOIIKE Pa00Ty 00yJaIONUXCs C

npenogasarenem) (PKP) 1.2
Y4eOHBIX 4aCOB Ha CaMOCTOSTEIIbHYIO paboty ooy4varomuxcs (CP) 72

Y4eOHBIX 4acoB Ha MOJATOTOBKY K dK3aMeHy/3aueTy/audhepeHupoBaHHOMY

3auety (KoHTpOIH) 52.8

®opma(bl) KOHTPOIIS:
sk3ameH__ 1 cemecTp
3a4eT ceMectp
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qbopMa HU3YUYCHHA MAaTCPpUAJIOB: JICKIIUH,

OcHoBHAA U

MpaKTUYECKUE 3aHATUS, CEMUHAPCKUE 3aHATHUA, JOTNOJTHUTEIbHASA 3aaHus 1o ®opma TEeKyIIEero KOHTPOJIs
Ne Tema 1 comepanme nabopaTopHbIe PabOTHI, CAMOCTOSITeIbHAs paboTa 1 Jmreparypa, CAMOCTOATEITbHOM paGoTe YCIEeBAaeMOCTH (KOJUIOKBHYMBI,
H/H TPYZOEMKOCTh (B qacax) PEKOMEHAYCMAas KOHTPOJILHBIC pa6OTI>I, KOMIIBIOTCPHBIC
cTyneHTaM (HoMepa CTYHCHTOB TECTHI | T.II.)
JIK IIP/CEM | JIP CP 3 CIIuCKa)
1 2 3 4 5 6 7 8 9
1. Bomopoa nepekuch 2 8 3 [1,3,4-9,11,12] 1 UsyuuTs| 1,4-6]; AynurtopHas paborta, TecT,
BOJIOpOZIA - 2.0dopmuts Temy[11]
3. BemmomanteNe777-789 [3]
2. Kucnmopox wu ero 4 - 8 5 [1,3,4-9,11,12] 1 U3yuuTs| 1,4-6]; Aynuropnast pabota, Tecr,
COEJIMHEHHUS 2.0cpopmuts Temy[11]
3. Bemonauts Ne1024,
1025,1030,1032,1037-1038,
1040 [3]
3. 4 - 20 10 [1,3,4-9,11,12] 1 U3yuuTs| 1,4-6]; AynutopHas paboTa, KOJJIOKBHYM.
T"ajorensl u nux Z.O(bOpMI/ITI) TeMy[l 1] KOHTpOJ'H)HaSI paGOTa
COCJIMHEHUS 3BoimonanTeNe | 103,1 105,
1108.1111,1119, 1122
Nel124,1125,1130, 1131][3]
4. XampKOTeHBl W WX 6 - 16 10 [1,3,4-9,11,12] 1 UsyunTs| 1,4-6]; AynutopHas paboTa, KOJUIOKBHUYM.
COCIMHEHHUS 2.0¢opmuts Temy[11] KonTponbHas pabora
3. BBITIOTHUTH
Ne1103,1105,1108.1111,1119,
1122 . Ne1124, 1125,
1130, 1131[3]
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5 Azot u ero 4 18 10 . AynutopHas paboTa, KOJJIOKBHYM.
COEIMHEHHS [1,3,4-9,11,12] ssyaums[ 1,4-6]; K 6
T 2.0¢opmuts Temy[11] OHTPOJIbHA paboTa
3. Bemmonauth Ne955 — 978,
990, 992, 999-1000
6 dochop u ero 4 12 8 [1,3,4,-7,12] 1 U3yuuTs| 1,4-6]; AynutopHas paboTa, KOJJIOKBHYM.
COETMHEHUS 2.0dopmurs Temy[11] Konrtponbhas pabora
3. BemomauteNe 992-1004[3]
7 MBIIBSK, CypbMa, 4 12 8 [1,3,4-9,11,12] 1 U3yuuTs| 1,4-6]; AynutopHas paboTa, KOJJIOKBHYM.
BHACMYT u X 2.0¢opmuts Temy[11] KonTponbHas pabora
COCTMHEHNS 3. Bemoxauts Ne 1005-
1016[3]
8 VYrinepon W ero 4 10 6 [1,3,4-9,11,12] 1 UsyuuTs| 1,4-6]; AynutopHast paboTa, KOJUIOKBHYM.
COCJIUHEHHUS 2.0¢opmuts Temy[11] KonTponbHas pabora
3. BeimmoaHuTh
Ne 903-925 [3]
9 Kpemuuii u  ero 2 10 6 [1,3,4-9,11,12]] 1 UsyunTs| 1,4-6]; AynurtopHast paboTa, KOJUIOKBHYM.
COeTMHEHUSI 2.0¢opmuts Temy[11] KonTponbHas pabora
3. BeimoaHuTh
Ne 926-932[3]
10 Bbop " ero 2 12 6 [1,3,4-9,11,12] 1 UsyunTs| 1,4-6]; AynurtopHast paboTa, KOJUIOKBHYM.
COCTUHEHUSI 2.0cpopmuts Temy[11] KonTposbHas padora
3. BeimoaHuTh
Ne867-876 [3]
Bcero uacos: 36 126 72
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MHWHOBPHAYKU POCCUN

®I'BOY BO «BAIIKUPCKUN TOCYJIAPCTBEHHBI YHUBEPCUTET»

XUMUYECKUN ®AKYJIBTET

COJIEP2KAHUE PABOYEN INPOrPAMMBI

quctumiuHel _ Heopraamdaeckast XuMust Ha 2

04YHOU (HOpPMEI 00YUCHHS

cemecTp

Bua padoTsl

O0BeM TUCHUILINHBI

O6mas Tpynoemkocts auctuiuiviel (3ET / yacos) 9/324
Y4eOHBIX 9acOB Ha KOHTAKTHYIO pabOTy C MIPETIOIaBaTEIeM: 163
JIEKITAHA 32
MPAKTUIECKUX/ CEMHHAPCKUX
J1a00PATOPHBIX 128
IpyTux (TpynmoBas, MHIUBUAYalbHAsd KOHCYJIbTAllUS U UHbIE
BUJIBI yUEOHOH NIEATENFHOCTH, TIPeAyCMaTpUBAloIIre padoTy 3.2
oOyyaromuxcs ¢ npenojasarenem) (OKP)
Y4eOHBIX 4acOB Ha CaMOCTOSITENBbHYIO paboTy oby4atommxcst (CP) 72
Y4eOHbIX 4acOB Ha MOATOTOBKY K
sKk3aMeny/3auery/nuddepennmpopannomy 3adery (KoHTpob) 88.8

®dopma(bl) KOHTPOJIS:

3K3aMeH 2 cemMecTp
3a4eT ceMectp
KypcoBasi paboTa /KypcoBOH MPOEKT 2 ceMecTp
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dopma H3ydeHH MaTePUAIOB: JIEKIIHH,

OcHOBHas 1

NPaKTUYECKUE 3aHATHUS, CEMUHAPCKUE JOTIOJTHUTENbHA ®dopma TeKyIero KOHTPOJIs
3aHATHS, JTA0OPATOPHBIE PAOOTHI, sL TUTEpaTypa, . yCIIEBA€MOCTH

Ne 3agaHus IO CaMOCTOSITENEHON paboTe

W Tema u coneprkanne caMoCTOsATENbHAs padoTa M TPYAOEMKOCTh (B | peKOMEHIyeMast CTyIeHTOB (KOJIIOKBHYMBI,
qacax) CTYyACHTaM KOHTPOJIbHBIE Pa0OTHI,
TIK IP/CEM P CP (HOMeEpa u3 KOMITbIOTEPHBIC TECTHI H T.II.)
CITHCKA)

1. | Ulemounsre u 4 - 8 4 [1-10,13,14] 1 U3yuuts| 1,4-6]; 2.0¢popmuts Temy[13] AynurtopHast pabota. Tecr 1
MIET0YHO3EMEITbHBIC 3. BrmonauteNe 776-806, 829, 837-846 [3] | KonrponbHas padoTa
METaJlIbI

2. | bepunmuii, amoMuHUR U 2 - 8 4 [1-10,13,14] 1 1 Uzyuuts| 1,4-6]; 2.0dopmuts Temy[11] | AynutopHas padota. Tect 1
HUX COEIUHEHUS 3. BeimonHuTh KonTposbHas padora

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

3. | I'epmanuii, 0J0BO, CBHHEI 2 - 8 4 [1-10,13,14] 1 Myunts| 1,4-6]; 2.0popmuts Temy[13] AynuropHast pabora. Tect2

U UX COCOUHEHUS 3. BelnonHUThH KontponsHas padora
Ne 947-954 [3]
4. | DnemMeHTHI MTOATPYTITTBL 2 - 8 6 [1-10,13,14] 1 U3yunts| 1,4-6]; 2.0¢popmuts Temy[13] AynuropHas pabora,
TUTaHA ¥ UX COCTMHEHHS 3. BeimonHUTH KoJuToOkBHYM. KoOHTposbHas
Ne 947-954 [3] pabora
5 2 - 10 6 1 Uzyuuts| 1,4-6]; 2.0dbopmuth Temy|[13] AynuropHas pabora,
OneMeHTEI MOArPYTIIBI [1-10,13,14] 3. BemoiaHuTh KoJTOKBUyM. KoHTpoJbHas
BaHAIUA M UX COEIUHCHHUS Ne 1017-1023 [3] pabora
6 Xpowm, MOJIHO/IEH, 4 - 10 8 [1-10,13,14] - 1 Uzyuwurs| 1,4-6]; 2.0dopmuts Temy[13] | AyauropHas pabora,
BOJIb(pam " 1704 3. BeimonHUTH KoJuToOkBHYM. KoOHTposbHas
COCIMHEHUSI Ne 1089-1102[3] pabora
7 Mapraser, TEXHETIHH, 2 8 4 [1-10,13,14] 1 M3yuuts[ 1,4-6]; 2.0¢popmuts Temy[13] AynutopHas paboTa,
PEHUI U UX COCTUHEHUS 3. BeimmotHUTH KoJimokBUyM. KoHTposnbHast
Ne 1136-1148 [3] pabota
8 Kommuiekcuele 2 10 8 [1,3,4,-10] Wzyunts| 1,4-6]; 2.0¢popmuts Temy[13] [enoBas urpa
COCIMHEHHS IEPEXOIHBIX 3. Bemomaute Ne 689 - 699 ( HeueTHsbIE ), Komnoksuym,
METAJIOB 700, 704, 706 -709, 732 [3] KonrponbHas padora
9 Kenezo, kobanpT, HUKENID 2 12 8 [1-10,13,14] Wzyunts[ 1,4-6]; 2.0¢opmuTts Temy[13] AynutopHas pa0ora,
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1 NX COCAUHCHUA

3. BeITIOJIHUATE
Ne 1149 -1167 [3]

KoJuToKkBuyM. KoHTposbHas
pabora

10 Menp, cepebpo, 30110TO U 2 12 4 [1-10,13,14] N3yuuts| 1,4-6]; 2.0dpopmuts Temy[13] AynaurtopHas paboTa,
UX COEIMHEHUS 3. BemomauteNe 809 -828 [3] KoJtokBuyM. KoHTposbHas
pabota
11 ITnatuHOUABI u Ux 2 8 4 [1-10] 1 Uzyauts| 1-6, 9]; 2.IToaroToBuTh noknan | Jlokmamsr
COEIMHEHMSI 3. Bemoaauts Ne 1168- 1179 [3]
12 DeMeHTHI MO PYIIIIBI 2 10 4 [1-10,13,14] 1 Usyuuts[ 1-6, 9]; AynutopHas paborTa, .
IUHKA U UX COCTHHEHNUS 2. Bemmomauth Ne 847-865 [3] KonrponbHas padota
13 Penko3emenbHbIe 2 8 4 [1-10] 1 M3yunts[ 1-6, 9]; 2.1logroroButh moxman | Jloxmasmsr
DIIEMEHTEI i HX 3. Bemoaauts Ne 894-898 [3]
COCIMHEHHUSI
14 AKTUHOUIBI u nx 2 8 4 [1-10] 1 M3yuuTts[ 1-6, 9]; 2.IlogroroButs noxian | Joxmamsl
COEIMHEHMSI 3. Bemomauts Ne 899- 902 [3]
Kypcosas padora 2 10 1. XK. meopr. Pabora momxkHa comepkar pedepaTHBHBII
XUMUH MaTepuag M0  TOCIEAHHM  HAYYHBIM
2. JIOCTIDKEHUSIM B 00JIACTH HEOPraHUYECKOU
KoopiuHalmoH | XUMHH: CBEIEHHS O CHHTE3¢ HOBBIX
Hast XUMUS. BEIIIECTR, KMITTEKC-HBIX ~ COETHMHEHHSIX,
3.Ycnexu HaHaMaTepHualax, 0COOCHHOCTSX ux
XUMHHU. CUHTE3a, CBOMCTBAX U MPUMCHECHUH.
4U3Bectuss PAH
5. Pecypcsl
WHTEpHETa
Bcero yacos: 32 128 72
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PeliTHHT — MJIaH AMCIUIIJIMHBI

Heopranuueckas Xumus

HampasieHue/cnermuanbHocTs  04.03.01 «Xumms»

ITpunoxenue No .

Kypc 1 ,cemectp 1
Buast  yyeOHOW  gesATenbHocTH | bamn 3a Yucio bauel
CTYACHTOB KOHKPETHOE | 3aJaHMii 3a | MuHMMaNbHBIH | MakcUMaTbHBIN
3aJjaHue cemMecTp
Mopyas 1
Tekyumii KOHTPOJIb
1. AyauropHas pabora 1 5 0 5
2. TecTOBBIH KOHTPOJIb 2 5 0 5
3.KomiokBuym 5 2 0 10
Py0e:xHbIil KOHTPOJIb
1. IlmcpmenHast KOHTPOJIbHAS paboTa 15 1 0 15
2.
Moayab 2
Tekylmii KOHTPOJIb
1. AyauropHast pabora 1 5 0 5
2. Konmoxsuym 3 5 0 15
3. ..
Py0e:xHbIii KOHTPOJIb
1. IluceMeHHast KOHTpOJIbHAsI paboTa 15 1 0 15
2. e
HoompuresbHbie 0aJIbI
1. CryneH4eckasi onuMIuaa 5 1 0 5
2. Tecr 5 1 0 5
3.
4 ...
IocemaemMocTh (0a/IbI BHIYUTAKTCA M3 001el CYMMBbI HA0paHHBIX 02J1J10B)
1. TloceuieHue JEKIIMOHHBIX 0 -6
3aHATUH
2. TlocenieHne NpakTHYECKUX 0 -10
(ceMHHApCKUX,
71a00PaTOPHBIX 3aHITHIN)
HToroBplii KOHTPOJIb
1. 3aueT (qudhepeHIupoBaHHbBIH
3a4er)
2. DKx3aMeH 30 1 0 30




PeliTHHT — MJIaH AMCIUIIJIMHBI

Heoprannueckas xumus
HanpasyieHne/cnenuanbHocts _04.03.01 «Xumus»

Kypc 1 ,cemectp 2
Buast  yyeOHOW  gesATenbHocTH | bamn 3a Yucio bael
CTY/A€HTOB KOHKpPETHOE 3a1aHuil 3a | MuHUMaNBHBI | MakcCUMalbHBINA
3aJaHKe CeMecTp
Monayas 1
Texymmii KOHTPOJIb
1. AyauropHast pabota 1 4 0 4
2. TecTOBBIH KOHTPOJIb 3 2 0 6
3. KomnokBuym 5 2 0 10
Py0e:xxHbIii KOHTPOJIb
1. IluceMeHHass KOHTpoJIbHAsI paboTa 15 1 0 15
2.l
Moayasb 2
Texkyuuii KOHTPOJIb
1. AyauropHast pabora 1 4 0 4
2. lenoBas urpa 2 1 0 2
3.Konmoxsuym 4 3 0 12
4. Jlokaaasl 2 1 0 2
Py0e:xHbIii KOHTPOJIb
1. IluceMeHHast KOHTpOJIbHAsI paboTa 15 1 0 15
2. e
HoompuresbHbie 0aJIbI
1. CryneH4eckasi onuMIuaga 5 1 0 5
2. Tecr 5 1 0 5

3. Pabota co mkoisHIKaMHU (KPYKOK,
KOHKYPCBI, OJIMMITHA/IbI)

4 ...
IocemaemMocTh (02161 BHIMUTAIOTCSH U3 0011el cyMMBbl HA0paHHBIX 0aJJIOB)
1. TloceuieHue JEKIIMOHHBIX 0 -6
3aHATHH
2. llocemnieHne NpakKTHYECKUX 0 -10
(ceMHHApCKUX,

J1a00PATOPHBIX 3aHITHI)

HToroBplii KOHTPOJIb

1. 3ager (nuddepeHINpPOBAHHBIN
3a4er)

2. DK3aMeH 30 1 0 30




