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1. Mecto nucuuminnbl B crpykrype OITIOII

Juctummaa b1.B.03.02 Xumust KOOpIMHAITMOHHBIX COSTUHEHU OTHOCUTCS K 9acTu, GOpMUPYEeMOit
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHHUI 00pa30BaTEeIbHOMN MPOTPaMMBbI.

2. Ilnanupyembie pe3yabTaTbl O0y4YeHHUS 1O JAUCIHUIJIMHE, COOTHECEHHbIe C IJIAHMPYEMbIMH
pe3yJbTaTaMM OCBOeHHMsI 00pa30BaTeIbHOW MNpPOrpaMMbl (KOMIETEHHUSIMH W HMHIAMKATOPaAMU
JIOCTHKEHUS KOMITEeTEHIHA)

DopmupyemMbie Ilnanupyemble pe3yabTaTbl 00y4yeHusi no gucunuinie | HauMeHoBaHue OLIEHOYHOI0 CpeICTBA
KOMIIETCHIM U (Moay/il0), B  COOTBETCTBMM C  HHIMKATOPOM
(xom, comep>kaHUE | MOCTHIKEHHS] KOMIETEHIUH
KOMIIETEHIIHY) HNupukarop pocruskenusi | PesyabraTsl 00ydeHus Hdas Texkywero | Jdas
KOMIIETCHUM U 10 JUCHUIIMHE KOHTPOJISA MPOMeKYTOYHOM
(xon, COJIEpKaHNE ycneBaemMocTu arTecTalun
HMHJMKATOPA)
IIK-3-1: Cnocoben IIK-3-n.1: Cucmemamusupyem |IIK-3-n.1: Peghepam
Ha OCHOBe
ungopmayuio, nonyuennyro ¢ | Ymems uckamo u Dcsamen-
Kpumu4eckozo xode HUP, ananusupyem ee u |anaiuzupoéanms Oauuwie no K
ananisa 3 OHMPONbHBIE
conocmasnsiem ¢ PEaKyuoHHOU CnOCObHOCMU U
pesynomamos HUP 60NnpoCcyl
AUMEPaAmypHoIMU OAHHBIMU CHEKMPATbHBIM
oyenusamo
IIK-3-1.2: Onpeodensiem Xapaxmepucmukam
nepcneKmuebl ux
npaxmuueckozo 603MOMNCHbIE HANPABILEHUS KOOPOUHAYUOHHBIX COCOUHEHUL,
npumenenus u paseumus pabom u yMmemb 00bACHAMb

npooondicenus pabom | nepcnekmugsl NPAKMUEcko20 | HabIoO0aemMble 3aKOHOMEPHOCTIU
6 6b1OpanHoll npumeneHus: NOJYYeHHbIX CB0UCME KOOPOUHAYUOHHBIX

obnacmu xumu, pe3ynibmamos coeouHeHull Ha 0CHO8e 3HAHUIL O

XUMUYECKOU
cmpoenuy KOOpOUHAYUOHHBIX
MexHoLo2UU U/Unu

. coeouneHull; ymems
CMECHBIX C XUuMUETl

Hayrax npeocKaszvleams peaKyuoHHyIO
cnocobrocmy (peakyuu
3amewjens, OKUCTUMENbHO-
60CCMAHOBUMENbHbIE PEaKyuLL)
Ha OCHOBAMUU CINPOEHUs.
KOOPOUHAYUOHHBIX COeOUHEHUI.
3name ocnogHule
Xapakmepucmuxu u munsl
KOOPOUHAYUOHHBIX COeOUHEHUIl
U IULAHO08, UCNOL3YEMBIX 0I5
Ux cunmesa; OCHOGHbLLE 3AKOHbL
¢usuuecxot xumuu,
nosgosiouue onpeoeisinb
Qusuxo-xumuyeckue
Xapaxmepucmuxu
KOOPOUHAYUOHHBIX COCOUHEHUU
U3 IKCNEPUMEHANLHBIX OAHHBIX
OIIP, AMP, UK, Y-
cnekmpockonuil, 3nams 0CHOBbL
meopuu 2pynn u RPUMeHeHUsl Ux
0 onpeodenenus

xXapakmepucmuk

KOOPOUHAYUOHHBIX COCOUHEHU.




Braoemv memooukamu
obpabomku
IKCNEPUMEHMANLHBIX OAHHBIX.
Braoemv npaxmuueckumu
HABLIKAMU NO ONPEOeNeHUI0
KOOPOUHAYUOHHBIX HlUCel,
NOAUIOPA KOOPOUHAYUOHHBIX
COeOUHeHUll U OYeHKe

peaxyuoHHOl cnocobHOCMU.

TIK-3-1.2:

Ymemw oyenusams pezynomamut
nonyuenHvie 8 x00e aHaIu3a
JIUMEPAMYPHBIX OAHHBIX U
conocmagnsams ¢
NPAKMUYECKUMU Pe3yibmamamu
6 X00€e BbINOIHEHUSL
COOCMBEHHBIX UCCIe008aHU
3Hamv Memoowl ynpasnenus
PeaKyuoHHOU CnOCOOHOCMbIO
KOOPOUHAYUOHHBIX COeOUHEHUI
Braoems npaxmuueckumu
HAGLIKAMU NO YCMAHOBIEHUIO
KUHemuueckou u
MepMOOUHAMUYECKOU
ycmouuusocmu

KOOPOUHAYUOHHBIX COCOUHEHUTI

3. CTpykTypa U coaepkaHue IUCUUILTHHBI

3.1 TpynoeMKOCTb TUCHUNJIMHBI

o4yHas 0YHO-3204HAS

Oo0mast Tpy10€eMKOCTb, 3.€. 5 5

YacoB no yueOHOMY IJIaHY 180 180

B TOM YHCIIE

ayIUTOPHBIE 3aHATHS (KOHTAKTHas padora):

- 3aHATHSA JEKIHOHHOI0 THUIIA 18 18

- 3aHSATHS CEMHHAPCKOI0 THINA (IpaKTHYecKUe 3aHsITHs / 1aboparopHbl( 18 18

padoThI)

- KCP 2 2

caMocTofiTe1bHasi padora 106 106

IIpome:xyTounas aTTecTanus 36 36
IK3aMeH JK3aMeH

3.2. Conepxanue IUCIHUILIAHBI

(cmpykmypupogannoe no memam (pazoenam) ¢ yKazanuem omeeodeHH020 Ha HUX KOIUu4ecmeda

AKA0eMUYECKUX YACO8 U UObl YHEOHBIX 3AHAMULL)




HaumeHoBaHUe 1 KpaTKOE CoJepKaHKUe Pas3eiioB ¥ TEM JUCHUILIMHBI | Beero (dachr) B TOM 4YHUCJIC
KonrakTHas pabota (paboTa BO
B3aMMOJICHCTBUH C MPEIOJaBaTeNIeM), 4Yachl 13
HUX
3aHITH CamocTtosTenbHast
CEMHHAPCKOTr0 paGota
3ansaTus THUIA obyuarorerocs,
JIEKIMOHHOTO | (MpakTH4ecKue Bcero Hackl
THIIA 3aHsTUs/Mabopat
OpHbIE PaboTEhI),
4achl
o o o o o

o 3 o 3 o 3 o 3 o 3

AR S S SR S A

o 0 o o 0 0 ° 0 o 0
Tema 1. Buasl n30Mepun 1 HOMEHKIIATypa KOOPIHHAIMOHHBIX
coenuHenuit 16 16 2 2 2 2 4 4 12 12
Tema 2. CtpoeHne KOOpIMHALMOHHBIX coeanHeHuit. Teopust
KPHCTAJUTNYECKOro mojisi. Gu3ndeckue CBONCTBAa KOOPANHALMOHHBIX 46 46 6 6 6 6 12 12 34 34
COEIMHEHUM
Tema 3. CtpoeHne KOOpAUHAIIMOHHBIX COeqUHEHUI. MeTox
MOJICKYJIIPHBIX opOuTaie. Teopus H30100aIbHOCTH 32 32 4 4 4 4 8 8 24 24
Tema 4. PeakiroHHast CIOCOOHOCTHh KOOPAWHAIIMOHHBIX COCTHHCHH.
Peakiyn 3aMelIeHns B KOOPJMHALOHHBIX COSTUHEHUSIX. 16 16 2 2 2 2 4 4 12 12
Tema 5. PeakumoHHas ciocOOHOCTh KOOPANHALIMOHHBIX COSJUHEHHH.
OKHCIIUTENIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH KOOPIMHALIMOHHBIX 16 16 2 2 2 2 4 4 12 12
COEIUHEHUN
Tema 6. [IpumeHeHre KOOPANHAIIMOHHBIX COSAMHEHHM.
KoopauHaIMoHHbIE COSMHEHUS B CYIPAMOJICKYSIPHON XUMUK 16 16 2 2 2 2 4 4 12 12
ATtrecTanus 36 36
KCP 2 2 2 2

T

Viroro 180 180 18 | 18 | 18 18 | 38 38 106 | 106

4. YueOHO-MeTOANYECKOE 00eclieyeHHe CAMOCTOSITeIbHOI padoThl 00y4aroIuxcs
Jnist obGecriedeHns: CaMOCTOSATENIbHONW PaboThl 00yUYaIOIIHUXCS HCIOb3YIOTCS:

- 3NeKTPOHHBIH Kypc "-" (-).

- OTKPBITHII OHaiH-Kypc MOOC "-" (-).

WHble yueOHO-MeTOAnYEeCKHE MaTepHalbl: -

5. ®oHA OUEHOYHBIX CPEACTB VIS TEKYLIero KOHTPOJIS YCHEeBAeMOCTH M TPOMEKYTOUHOM
aTTeCTAUHU MO AUCHHUILIHHE (MOTYJIIO)

5.1 TunoBble 3a1aHNsA, HeOOX0AMMBIE /IS OLIEHKH Pe3yJIbTATOB 00y4eHuUs P NPOBeleHUH
TEKYIIEero KOHTPOJIA YCIIeBAeMOCTH ¢ YKA3aHHEM KPUTEepPUEB UX OLCHUBAHUSA:

5.1.1 Tunossble 3agaHus (OLEHOYHOE cpeAcTBO - Pedepar) nist oneHkn c(pOpMHPOBAHHOCTH
komnerenuuu [K-3-u

1. OnpeneseHre reOMETPUIECKOTO TOIHIPa B MSITHKOOPIMHALMOHHBIX KOMILIEKCax Sh Ha OCHOBaHUHU
KpHCcTaIorpaduuecKnx JaHHBIX

2. MoekynspHbIe TeTpadApsl U UCTIOIb30BaHUE UX B KaTalu3e.
3. MarnutHsle cBoicTBa KOMILIEKCOB CO C pe/loKC-aKTUBHBIMHM JINTAH/IAMH.
4. Mcnonp30BaHUE KaTEXOJIAMUAHBIX JIMTAHAOB A7 SKCTPAKLUU TSXKEJIBIX METaJIIOB.

5. Penokc-akruBaiust komruiekcoB Cu (IT) B katanuse.



6. OmpenienieHre CIIEKTPAIBHBIX XapaKTePUCTHK JIIOMHUHECIIEHTHBIX KOMIUIEKCOB Ha TipuMepe (PTaJonnaHnHOBBIX

komrutekcoB Zn(1II).

7. llpumenenue AMP-cniekTpockonuu [uisi U3y4EeHHs TTapaMarHUTHBIX KOMIIJIEKCOB.

8. Hcnonap3oBanue KOOPpAMHAIIMOHHBIX KOMIUIECKCOB JIAHTOHONI0B B COBPEMCHHLIX HU3JTydarolux yCTpOﬁCTBaX.

9. CuHTe3 U MOJeKyIsIpHasi TMHAMUKA TeIMKATHBIX CTPYKTYp Ha ocHoBe KomruiekcoB Ga(Ill).

Kpurepun onenuBanus (oneHo4Hoe cpeactso - Pegepar)

Onenka

IMPEBOCXOJTHO

OTIIMYHO

OYCHb XOpOoHIOo

XOPpOIIO

YAOBJICTBOPHUTCIBLHO

HCYHOOBJICTBOPUTCIIbH
0

I1JI0XO0

Kpurepun oueHuBanus

Pedepar Hamucan B COOTBETCTBHHU C IPEIbSABISIEMBIMU TPEOOBAHUSIMH,
IPOJEMOHCTPUPOBAH TBOPUECKUI MOIXO/I, TEMA PACKPHITA MOJIHOCTBIO.
3amuTa nokasaia BiajaeHue uHpopMmaiuei no teme pedepara B MoJIHOM
o0weme. [TomydeHsl HcuepnbIBaIONIME OTBETHI HA JOMIOJHUTEIbHbBIC
BOTIPOCHL.

Pecdepar Hamucan B COOTBETCTBHH C IPEIBSIBISIEMBIMU TPEOOBAHUSIMH,
OCHOBHBIE pa3/Ielibl 10 TeMe pedepara pacKpbIThL. 3alUTa MoKasana
BlajseHue uHpopmaiueit no teme pedepara. [lomydensr oTBETH Ha
JOTIOTHUTEJIbHBIE BOMPOCHI C HECYIIECTBEHHBIM HEJOUETaMHU.

Pe(bepaT HallkuCaH B COOTBCTCTBHUH C IIPCABABIIACMBIMU TpeGOBaHI/IHMI/I,
OCHOBHBIC Pa3JCJIbl I10 TCMC pe(bepaTa PACKPLIThI, HO UMCCTCA HCCKOJIbLKO
HECYIICCTBCHHBIX OIINOOK. 38.IJ_II/ITa IIOKa3saja BJIaJJCHHUC HHCbOpMaHHeﬁ 10
TEMC peq)epaTa. HOJ’Iy‘leHBI OTBCThI Ha AOIIOJIHHUTCIIbHBIC BOIIPOCHI C
HEOO0YCTaMU.

Pe €paT HalrCaH B COOTBETCTBUU C OCHOBHbBIMU Tpe60BaHI/I$IMI/I, TEMA
pe@epara paCKpbITa ¢ HCKOTOPBIMU HEAOYUCTAMMU. HpO)IeMOHCTpI/IpOBaHBI
0a30BbIC HABBIKU IIpU 3alIUTE pe(bepaTa C HCKOTOPBIMH HEAOYCTAMMU. I[aHH
HCIOJIHBIC OTBCTHI HA JOIIOJITHUTCIIEHBIC BOIIPOCHI

Pedepat HamucaHbl ¢ CylIeCTBEHHBIMU OTKJIOHEHUSIMU OT IPEIbIBISEMBIX
TpeboBaHul, TeMa pedepaTa pacKpbiTa YaCTUYHO. COOTBETCTBUHU C
OCHOBHBIMH TpeOOBaHUSAMH, TeMa pedepaTa pacKpbiTa C HEKOTOPBIMU
HesoueTaMu. J{omyIieHo MHOTO HerpyObIX OIIMOOK MpH 3aIuTe pedepara u
IIPY OTBETE HA JOTIOJIHUTEIBHBIE BOIIPOCHI.

[Tpu Hanucanuu pedepara He BBHIIOIHEHBI IPEIbsIBIsAEMbIE TPEOOBAHMS,
TeMa pedepara He pacKpbITa. 3alIuTa MoKa3ajga OTCYTCTBUE TOHUMAHUs
MarepHaia. Y poBeHb 3HAHUN HUKE MUHUMAIIbHBIX TpeOoBaHuil. Umenn
MecTO rpyOble omuOKu. He momydeHsl OTBETHI Ha JIOTIOJHUTENIbHBIE
BOIIPOCHI

Conepxxanue pedepaTa He COOTBETCTBYET TEME, TPEAbSBIIEMbIE
TpeboBaHus He cOOMIoieHbl. OTCYTCTBUE 3HAHHI TEOPETUIECKOTO
Marepuasia. OTCYTCTBHE BIIJICHUSI MaTePHAJIOM IIpH 3aIIuTe pedepara.
Ortka3 o0y4aromerocsi OT OTBETa Ha JIOMOJHUTEIbHBIE BOMPOCHL. Min
pedepar He npeocTaBiIeH.

5.2. Onucanune MWIKaJ OLeHUBAHUS Pe3yJIbTATOB 00yUYeHHUSs MO TUCHHUIIJIMHE NPU MPOMEXKYTOYHOI

arrecranuu

HIkana oueHnBaHusi CPOPMHUPOBAHHOCTH KOMIIETEHIIUI



YpoBen
b
chopmn HEY0BJIETBOP | YAOBJIETBO 04YeHb
NJ10X0 X0pouIo OTJIHYHO MPEeBOCXOTHO
POBaHH HUTEJIBLHO pUTEIbHO X0po1o
ocTH
KOMIIEeT
eHIMIt
(MHIUK
aTopa
AOCTHIK He 324TeHO 3a4TeHO
eHHs
KOMIIET
eHumii)
YposeHb
OtcyrcTBHE VpoBeHb poset
o . 3HaHUil B
3HAHUI MuHNManbH | 3HAHUI B oOBeMe YposeHb
TEOPETUIECKOTO o obOBeme, ’ 3HaHUH B
VYpoBeHs COOTBETCTBY YposeHb
MartepHana. . JOMYCTHMBl | COOTBETCTBY o0beme, .
3HAHUI HIDKE . OIIeM 3HaHUII B
HeBo3moxHOCT i ypoBEeHb OIEM COOTBETCTB
MHHUMAJIBHBIX . porpaMme o0beme,
3HaHUS | OICHHUTH MOJHOTY . 3HAHUIL. mporpaMme yIomeM
. TpeOOoBaHUH. MOATOTOBKH IIPEeBHIIAIONIEe
3HAHUI JomymieHo HOATOTOBKH mporpamMme
HNwmenu mecto . Jomymeno M Iporpammy
BCJICJICTBUE MHOTO . Homymieno TIOJITOTOBK
rpyOBIe OmUOKH HECKOJIBKO MTOJATOTOBKH.
oTKaza HETpyOBbIX HECKOJIBKO u. Omubok
HECYIECTBE
o0y4aromerocst ot omKooK HErpyObIX HHEIX HeT.
OTBETa ournboK
onnboK
IIponemonc
TPUPOBAHEI
IIponemonc PHp
IIponemoHnc | Bce
IIpogeMoHC | TpupoBaHBbI
TPUPOBaHBI | OCHOBHBIC
TPUPOBaHBI | Bce
BCE YMEHHUS. [IponemoncTp
OCHOBHEIC OCHOBHEIE
OtcyTcTBHE OCHOBHBIE Pemensr HpPOBaHbI BCE
[pu pemennn YMEHHSI. YMEHHSI.
MHHUMAJIbHBIX YMEHHSI. BCE OCHOBHBIE
o CTaHJapTHBIX Pemensr Pemenst Bce
YMEHUH. PereHsl Bce | OCHOBHBIC YMEHUSI.
3amadq He THIIOBBIE OCHOBHBIE
HeBo3moxHOCTB OCHOBHEBIE 3a7a4u C Pemens! Bce
MIPOJEMOHCTPHp | 3aJadH C 3ama4u ¢
OLICHUTH HAINYHUE 3aj1a4u. OTZENBHBIM | OCHOBHBIE
Ymenus o OBAaHBI HErpyObIMH | HErpyOBIMH
yMeHHUI BemonHens! | u 3aj1a4u.
OCHOBHbBIE OIMOKAMH. | OLIMOKaMH.
BCJICJICTBHE BCE 33/IaHNSI | HECyIecTB | BrimomHeHEI
ymenus. menu | BeinosiHeHs! | BbinonHeHb!
OTKa3a B TTOJTHOM CHHBIMH BCE 33/1aHU, B
MeCTO rpy0Oble BCE BCE 3aJIaHUs
oOyyaromierocst OT o0beMe, HO | HeJoYeTaM | TOJTHOM
OIIMOKH 3a7aHus, HO | B IIOJIHOM
OTBETa HEKOTOPBIE u, obneme 6e3
HE B o0beMe, HO
c BBITIOJTHEH HEJJ04ETOB
TIOJTHOM HEKOTOpBIE
HEJ0YeTaMH | Bl BCe
obbeme c
3a7aHus B
HEJ09eTaMH
HIOJTHOM
o0beme
Hmeercs
OtcyrcTBHE IIponemonc IIponemonc
MUHUMAaJIbH [Iponemonc
06a30BBIX Ipu perennn o TPUPOBaHbI TPUPOBAHEI
bl HabOp TPHUPOBAHBI IMponemoncTp
HaBBIKOB. CTaHIAPTHBIX 6a3oBble HaBBIKH
HaBBIKOB 6azoBble HUpOBaH
HeBo3moxxHOCT 3amaq He HaBBIKH TIPH pu N
JJIs HaBBbIKH IIPH TBOPYECKHUU
OILIEHNUTH HAINYUE | MPOJEMOHCTPHUP pemreHnn peuieHnn
HaBwiku peuleHus pewenuun MNOAXO0M K
— | HaBBIKOB OBaHBI 0a30BbIC CTaHJIapTHBI HECTaHAAPT
CTaHdapTHBI CTaHJAapTHBI PECUICHUIO
BCJICACTBHC HaBbIkU. IMenn X 3a1a4 ¢ HBIX 3aJa4
X 337124 C X 3amadq 0e3 HECTaHJAPTHEI
oTKaza MECTO IpyObIe HEKOTOPBIM 6e3
HEKOTOPBIM OIIMOOK 1 X 3amaq
o0ydaronierocst OT | OLINOKU u OLIMOOK 1
u HEJJ0YETOB
OTBETa HEao4YeTaMu HEO04YCTOB
HeJ[09eTaMI
IIkana oueHUBAHUSA NIPH MPOMEKYTOYHOMN aTTECTALMH
Onenka YpoBeHb MOATOTOBKH
NPEBOCXOTHO Bce koMreTeHIMH (YaCTH KOMIIETeHIINIT), Ha ()OPMUPOBAHHE KOTOPBIX HANPABJICHA AUCLMILIMHA,
c(OpMHUPOBaHEI HA YPOBHE HE HIDKE «IIPEBOCXOJHO», IPOJEMOHCTPUPOBAHEl 3HAHUS, YMEHHUS,
3a4TeHO
BIAJICHUS 110 COOTBETCTBYIOIIMM KOMIIETCHIIMSM Ha YPOBHE BBIIIE MPELyCMOTPEHHOTO
IIPOrpaMMoi




OT/IMYHO

Bce koMIeTeHIUH (YacT KOMIICTEHIHH), Ha (JOPMHUpPOBAaHUE KOTOPBIX HAIPaBJICHa JUCLUILIMHA,
copMUPOBAHBI HA YPOBHE HE HUKE «OTIHYHON.

O4Y€Hb X0pouIo

Bce komneTeHnny (YacT KOMIIETEHIUH), Ha (HOpMUpPOBaHHE KOTOPHIX HAalpaBlieHa AUCLUIIINHA,
c(opMHPOBaHEI Ha YPOBHE HE HU)KE «OUCHB XOPOIIO)

X0poLIo

Bce xommeTeHIMY (YacTH KOMITETEHINH), Ha (JOPMUpPOBaHHE KOTOPHIX HAaIpaBieHa AUCIUIIINHA,
copMHPOBaHBI HA YPOBHE HE HUXKE «XOPOIIOY.

HO

yaoBjerBopuTeab | Bce koMnereHmy (YacTy KOMITETEHINIT), Ha popMHpOBaHIE KOTOPHIX HAallpaBIICHA JUCIHUILIIHA,

chopMHpOBaHEl Ha YpPOBHE HE HMXKE «YAOBIECTBOPUTENBHO», INpPHU 3TOM XOTA OBl OAHA
KOMIETEHIMs c(hOPMUPOBAHA HA YPOBHE «yJOBJIECTBOPHTEIBHOY»

JIbHO

HE 3a4YTCHO

HeynosJjerBopure | XOTs ObI OJJHA KOMIETSHIMS CQOPMUPOBaHA HAa YPOBHE «HEYIOBIETBOPUTEIHHOY.

IJ10X0

Xorts OBI 0JTHa KOMIIETEHIUS CHOPMHUPOBAHA HA YPOBHE IITIOXO»

5.3 TunoBble KOHTPOJIbHbIE 32/IaHUS UJIM HHbIE MATEePHAJIbl, HEO0XOAMMBbIE /1JI51 OLEHKHU
pe3yabTaToB 00y4YeHHs HA MPOMEKYTOYHOM aTTecTallun

5.3.1 TunoBble 3a/IaHUH, BLIHOCUMbIC HA IPOMEKYTOYHYIO aTTECTALIUIO:

OuenoyHoe cpeacTso - KoHTpo/IbHBIE BONPOCHI

Ik3amen

Kpurepun onenuBanus (KoHTposbHble BONPOCHI - IK3aMeH)

Onenka

IMPEBOCXOAHO

OTJIMYHO

OYeHb XOPOLIO

XOPOIIIO

Kpurepun onenuBanus

YPOBCHB 3HaHUH B 061>eMe, MMPEBLINIAOIIEM TPOTpaAMMY ITOATOTOBKH.
HpOI[CMOHCTpHpOBaHH BCC OCHOBHBIC YMCHMU. Peniens! Bce OCHOBHBIE
3aaa4u. BEIIOIHEHEI BCe 3aJaHus, B IIOJTHOM o0BeMe 0e3 HCA0YCTOB.
HpOI[eMOHCTpI/IpOBaH TBOp‘-IeCKI/Iﬁ noAXoJ K peIICHUIO HECTAHAAPTHBIX
3aaad HpO(l)CCCHOHaHBHOﬁ ACATCIIBHOCTH.

Beicokuit ypoBeHb BlIaIeHUsI MaTepUaioM. Y poBeHb 3HAHUH B 00beMe,
COOTBETCTBYIOLIEM IIPOrPaMME MOATOTOBKU. 1IpaBUIbHO BBINIOIHEHBI BCE
3ananus. [IpogeMoHCTpUpOBaHbI BCE OCHOBHBIE YMEHUS, PEILICHBI BCE
OCHOBHBIE 33/1a4U C OTJIEIbHBIMU HECYIIECTBEHHBIM HEJOYETAMH.
[TposiBieHBI OTIMYHBIE CTIOCOOHOCTH MIPUMEHSAThH 3HAHUS M YMEHHUS K
BBIIIOJIHEHUIO KOHKPETHBIX 3a4a4. [Ipo1eMOHCTpUpPOBAaHbI HABBIKY IIPU
peLIeHUH HECTaHAAPTHBIX 3aj1au MPO(EeCCHOHATBHOM NeATeTbHOCTH 0e3
OLIMOOK U HEJ0YETOB.

YpoBeHb 3HaHUI B 00bEME, COOTBETCTBYIOIIEM IMPOTPaMMe MOJATOTOBKH.
Jlomy1ieHo HeCKOIbKO HECYIIECTBEHHBIX OmUO0K. [IpoeMoHCTprpOBaHBI
BCE OCHOBHBIC YMEHUS, PEIICHBI BCE OCHOBHBIE 3a7]a4i TPO(HeCcCHOHATBHOM
JeSITeIbHOCTH. BBITIOTHEHBI BCE 3a]aHMsl, B IOJIHOM 00beMe, HO HEKOTOPhIE
¢ Henoueramu. [IponeMoHCTpHUpOBaHbI 6a30BbIE HABBIKH MPH PEIICHUH
CTaHJapPTHBIX 3a/1a4 0e3 OMMOOK U HEJIOUETOB.

YpoBeHb 3HaHUH B 00bEME, COOTBETCTBYIOIIEM NPOrpaMMe MOATOTOBKH.
[IpaBuIBHO BBINTOTHEHA OOMBIIAS YACTh 3aJaHUM, TOMYILEHO HECKOIBKO
HEerpyObIx omuo6okK. [IpoeMOHCTpHPOBaHbI BCE OCHOBHBIE YMEHHUS, PEIICHBI
BCE OCHOBHBIE 3a7[aul MPO(hEeCCHOHANBHOM NEeSITeIbHOCTH C HETPyObIMU
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Kpurepun oueHuBanus

omnOKkaMu. BeIOTHEHBI Bce 3aaHus B TIOJTHOM 00beMe, HO HEKOTOPhIE €
Henouetamu. [IporeMoHCcTprupoBaHbl 6a30BbIe HABBIKK NIPU PELICHUH
CTaH/ApPTHBIX 33/1a4 C HEKOTOPBIMH HEJJOUETAMH.

MuHHMMaNIbHO TOMYCTUMBIN YPOBEHb 3HaHUH, JOMYIIIEHO MHOTO HErpyOBIX
omnOku. [IpogeMoHCTpUPOBaHBI OCHOBHBIE YMEHHUS, PEIICHBI TUIIOBbIC
npodeccuoHaIbHbBIE 331241 ¢ HErpyObIMU olTOKaMu. BrInoHeHbI Bee
3a/laHus, HO HE B MOJIHOM oObeMe. MiMeeTcss MUHMMaIIbHBII HA0Op HaBBIKOB
JUISl pEIIEHUs CTaHAAPTHBIX 337a4 C HEKOTOPHIMU HEJIOUETaMHU.

YpoBeHb 3HAHUN HIYKE MUHUMAIIBHBIX TpeOoBaHuil. Vimenu mecto rpyObie
omnOku. [IposiBieHbl HETOCTATOYHBIE CIIOCOOHOCTH TPUMEHSTH 3HAHUS
YMEHUS TIPU PEIIeHUH CTAaHIAPTHBIX 3a/1a4 MPO(peCCHOHATEHON
JIeATEIIbHOCTH.

OtcyTcTBHE 3HAHUN TeopeTndecKkoro Marepuana. OTcyrcTeue
MUHUMAaJIbHBIX YMEHUH. OTCYTCTBUE BiIaJICHUSI MAaTEPUATIOM.
HeB0o3MOXHOCTB OLIEHUTH NOJHOTY 3HAHUM U HAJIMYUE HABBIKOB U YMEHUN
BCJIEJICTBHE OTKa3a 00y4aroLerocs OT OTBETA.

Tunossble 3aganus (KoHTpoJIbHBIE BONPOCHI - JK3aMeH) I OlleHKH CPOPMUPOBAHHOCTH
komneteHuun [1K-3-u (CnocoGen Ha 0OCHOBE KpUTHYECKOTO aHaim3a pe3yiabraroB HUP onenuBats
NEPCHEKTHBBI MX MPAKTUIECKOTO MPUMEHEHHS U TIPOIOJDKEHUS PadOT B BHIOPAHHOM 00JIaCTH XHMUH,

XMUMHYECKOH TEXHOIOTHH U/UIN CMEXHBIX ¢ XUMHUEH HaYKaX)

TeOpeTI/I‘{eCKI/IG JAOIOJIHUTEIIbHBIC BOIIPOCHI:



1. KoopanHanmnoHHOE YHCII0, KOOPAMHAIIMOHHBIH MOJIMAIP U TEOMETPHS KOMITJICKCOB.

2. V3omepus KOOPAMHAIIMOHHBIX COCTUHEHUH (TeOMeTpHYIeCKas, ONTHIECKasi, THAPATHAS, HOHU3AIMOHHAS, COJIEBas,
KOOpAWHAIIMOHHAS, TIOIUMEPU3AIHOHHAS, PEIOKC-U30MEPHS)

3. Metox monekymnsapHbeIX opoutaneit (MO). OcHOBHBIE COOTHOIIEHHS B puOmmkeHnn Mammkena-Bonbdcbepra-
Iemsmromsiia (MBT). I'pynmoBbie opOuTany 1 UX HaX0XKICHHUE C UCIIOJIB30BAHHEM TEOPHH TPYIIIL.

4. KuneTnyeckue acleKThl B XUMUU KOOPAWHAIMOHHBIX COCIUHCHUM. I/IHepTHLIe M JTaOMJIbHBIC KOMILIEKCHL.
MexaHu3Mbl XUMHUYECKUX npeBpameHI/Iﬁ KOMIIJICKCOB. TpaHC-BJ’II/IHHI/Ie..

5. MeTto/1 BaJleHTHBIX CBS3€CH B MPUIIOKCHUU K KOOPANHAIITMOHHBIM COCAUHCHUAM. Fn6pnuu3aunﬂ. HpaBI/IHO
CI/IZ[)KBI/IKa 1 €ro MPUJIOKCHHC.

6. MHOT03JIEKTPOHHBIE COCTOSTHUA. DHEepreTuIeckre TepMal (cxema Paccena-Caynaepca). OTHECEHHE COCTOSHIM K
onpeneneHHsIM TepMaM. [lapamerpsl Paka. umarpammsl Tanade-CyraHo.

7. Koppemsus mexny metogamu TKIT u MO. Pacmienierre B KpUCTaIUIMIECKOM TI0JIe B paMKax Metoaa MO.
Bnusinue m-cBsi3piBaHms HA BennauHy A. Kakue 3JIeKTpOHBI 00YCIaBIMBAIOT CBA3b B MOJIEKYJIE KOMILIEKCa

JlononHuTeNbHBIE BONPOCH! IPAKTUYECKOIO XapaKTepa:

1. TIpenoskure cunres nuc- u Tpanc-[Pt(NH3)CI2(NO2)]- u3 [PtClsa]2-. OObsicHuTe pasHuily Mex 1y BoIOpaHHBIMU Bamu
CTpaTerusiMi CHHTE3A.

2. Kakas u3 peakuuii 6yeT npotekath OblcTpee U mouemy?
[Co(NO2)6]3-+18NO2- —[Co(NO2)5(18NO2)]3-+NO2-
[Co(NO2)6]4-+18NO2- —[Co(NO2)5(18NO2)]4-+NO2-

3. JIis KakuX KOMITIeKcaX HOHOB M3 CJISAYIOLIEro crucka Oynet Habmoaarecst adekr Ana-Tennepa? Orser noscuure: Cr
(1), Cr (1) , Ni (1), Mn (H11), Co(11), Ti(I), Ti(1V), Cu(1l), Ag(l), Zn(I1)

4. O6wsacuute, mouemy komrieke [Ni(CN)4]2- sBsieTcst quamarautHbiM, a [NiCl4]2- mapamarantasivM? Kakoe crpoerme
UMEIOT JaHHbIe YacTuIbl? OrieHnTe 3HaYeHne 3 PEeKTHBHOrO MarHuTHOr0 MoMenTa jutst [NiCl4]2- cuuras, uto ona
SBJISICTCS YUCTO CIIMHOBOM.

5. IHepTHBIMHM HJIM JIAOWILHBIMH ABJISIOTCS CIEAYIOIIME KOMIUIEKCHBIE YaCTHIIbI B PEAKIMU 3aMENIEH s Juranaa (Ha
BOJLY) B BojHOM cpejie: a) [Co(NH3)6]3+; 6) [Mn(H20)s]2+; B) [Ru(py)s]2+; r) [Cr(H20)e]2+; 1) [Ca(edta)]2- OtBet mosicHure.

6. [TapaMarHUTHBIM WJIK TUaMarHUTHBIM siBisietcst coepunenne V(CO)e?

6. YueOHO-MeTOAMUYECKOE U HH(OPMALIMOHHOE o0ecTedeHue JUCHUNIMHBI (MOIYJIs)

OcHoBHas TuTeparypa:

1. Kykymkus FOpuit Hukonaesud. Xumusi KOOpAWHAIIMOHHBIX COEIUHEHUH : [yue0. mocobue A XUM. U
XUM.-TEXHOJI. CTIeHaIbHOCTEN BYy30B]. - M. : Bricmias mkomna, 1985. - 455 ¢. : un. - 1.50., 2 3x3.

2. O0mmas 1 HeopraHW4YecKast XUMHUS : Y9eOHHK 11 BY30B : B 2 T. - M. : Akagemkaura, 2007-. O0mas u
Heopranuyeckas XuMmusl. T. 2 : XUMHUYeCKHue CBOMCTBA HEOPTaHUUECKHUX BemecTB / moj pen. A. O.
Bopoo6beBa. - 2007. - 544 c. : mi. - ISBN 5-94628-256-5 : 353.70., 2 2k3.

3. buonoruueckas HEOpraHUYECKasi XUMHsI: CTPYKTYpa U peakIIMOHHas CIocOOHOCTh. T. 1 : yueOHHK /
beprunu U.; I'peii I'.; Ctudens 3.; Banentune [Ix. - Mocksa : Jlaboparopus 3nanumii, 2021. - 506 c. -
ISBN 978-5-93208-504-2., https://e-

lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=838071&idb=0.

4. lamackun bopuc boprucoBud. Dnektpoxumust : yue6. mo HanpasieHuto 510500 "Xumusa" u
cnenuansHocTH 011000 "Xumus". - 2-e uzg., ucnp. u nepepad. - M. : Xumus : KonocC, 2006. - 672 c. :



Wi - (YueOHUKH U yueOHbIe TOCOOUs ISl CTY/IGHTOB BhICIINX y4eOHBIX 3aBeneHuil). - ISBN 5-98109-
011-1 (Xumus) : 363.20., 117 3k3.

5. Dnpmen6poiix K. Meramiooprannueckast Xumusl : yaeOnuk / DnpiieHopoiix K. - Mocksa :
Jlaboparopus 3Hanwmii, 2021. - 749 c. - ISBN 978-5-93208-543-1., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=838076&idb=0.

JononHuTenpHas tureparypa:

1. CoBpemMeHHass XUMUSI KOOPIUHALIMOHHBIX coeanHenuit / oy pea. Jx. JIstouca P. Yunkunca ; oz pen.
S1. K. Ceipkuna ; niep. ¢ anria. M. E. Jlatkuno# . - M. : U3a. unoctp. aut., 1963. - 445 c. : wi. - 2.80., 1
9K3.

2. byanukoB I'. K. DieKTpoXuMus MOIUSAAECPHBIX KJIACTEPHBIX U T€TEPOBATICHTHBIX COCIMHEHUH. -
Kazans : U3a-Bo Kazan. yH-ta, 1989. - 92, [2] c. : un. - ISBN 5-7464-0418-7 : 1.00., 1 3k3.

[IporpammHuoe obecnieuenue u MIHTepHeT-pecypcehl (B COOTBETCTBUU € COJIEPKaHUEM AUCLUIIIINHBI):

http://elibrary.ru.
http://link.springer.com.
http://www.sciencedirect.com.
http://pubs.acs.org.

http://pubs.rsc.org.
http://www.uspkhim.ru.
http://webbook.nist.gov.
http://www.chem.msu.ru/cgi-bin/tkv.pl.

VY4eOHo-MeToANYeCKas TUTepaTypa JUIsl JTaHHOW TUCIUIUIMHBI UMEETCSl B HAJIMYUH B 3JIEKTPOHHO-
6ubmuoreuynoit cucreme ZNANIUM.COM, noctyn k koTopoit ipeaocTasiieH cryneHTam. ObC
ZNANIUM.COM copepxUT NpOU3BEACHUS KPYITHEUILINX POCCUHCKUX YUEHBIX, pyKOBOIUTEIEH
roCyJapCTBEHHBIX OPraHOB, MIperoiaBaTelneil BeIyIIX By30B CTPaHbl, BBICOKOKBATU(UIIMPOBAHHBIX
CHELMAINCTOB B Pa3INYHbIX cepax 6usHeca. DoHJ1 OMOIMOTEKH CHOPMHUPOBAH C YUETOM BCEX
M3MEHEHUH 00pa30BaTeIbHbIX CTAHIAPTOB U BKIIIOYAEeT yueOHUKH, yueOHbIe 1ocoOus, MOHOTpaduu,
aBTopedeparsl, TUCCePTALUU, SHIIUKIIONEINH, CIIOBAPU U CIIPABOYHHUKH, 3aKOHOIaTEIbHO-HOPMAaTHUBHbBIE
JIOKYMEHTBI, CIIeI[HaJIbHbIE IEPUOINYECKIE U3aHUS U U3JaHUs, BBIITyCKaeMble U3/1aTeIbCTBAMU By30B. B
Hactosuiee BpeMs ObC ZNANIUM.COM cooTtBeTcTBYeT BceM TpeOoBaHUAM (eepanbHbIX
roCyJapCTBEHHBIX 00pa30BaTeNbHBIX CTaHAAPTOB BhIciIero oopazoBanus (OPI'OC BO) HoBoro
MIOKOJICHUS.

Y4eOHO-MeToInYecKas IUuTeparypa Ui JaHHON TUCIMIUIMHBI UMEEeTCs B HATMYUHU B DJIEKTPOHHO-
6ubnuoreuyHoit cucreme MznarenscrBa «JlaHby, 10CTyN K KOTOPO# TakKe MPEIOCTABIICH CTYACHTaM.
OBbC N3natenscTBa «JIaHb)» BKIIIOYAET B ce0sl 3J€KTPOHHBIE BEPCUU KHUT U3/aTelbCcTBa «JIaHb» U
JOPYTUX BEAYIIMX U3/1aTENIbCTB YUeOHO! JIUTEepaTyphl, @ TAK)KE AJIEKTPOHHBIE BEPCUH MEPUOTUIECKIX
W3JIaHUM 110 ECTECTBEHHBIM, TEXHUYECKUM U TyMaHUTapHbIM Haykam. ObC M3narenscTBa «JIanb»
oOecrieunBaeT JOCTYN K HAYYHOM, y4eOHOIl IuTepaType 1 HAyYHbIM ePUOANYECKUM U3JIaHUSAM 110
MaKCHUMaJIbHOMY KOJINYECTBY MPO(UIBHBIX HAIPaBICHHUH.

7. MaTepuajibHO-TeXHUYECKOe o0ecredeHne JUCHUNINHBI (MOIYJIs1)
VYueOHble ayAMTOPUU IS TPOBENEHUS Y4YEOHBIX 3aHATHHA, NPEAYCMOTPEHHBIX O0O0pa30BaTEIbHOMN



MPOrPaMMOM, OCHAIICHBl MYJIBTUMEIUHHBIM O00OpPYIOBaHHEM (TPOCKTOP, IKPaH), TEXHHUYESCKUMU
cpencTBamMu OOy4CHHS.

[Momemenust 1is caMOCTOSATEIHHOW PabOThl 00YUYAIONINXCS OCHAIIEHBI KOMITBIOTEPHOW TEXHHKOU ¢
BO3MOKHOCTBIO TOJKIOUeHUS K cetd "MHTepHer" u o0ecrnedeHbl JOCTYIIOM B 3JICKTPOHHYIO
uH(OPMAIIMOHHO-00pa30BaTEIBLHYIO CPEYy.

[Iporpamma cocraBiena B cooTBercTBum ¢ TpeboBanusmu OC HHI'Y mo nanpasnenuro 04.04.01 -
Xumusi.

ABTtOp(B1): ApceHbeB MakcuM BsiuecnaBoBruY, KaHAUIAT XUMUYECKUX HaYK.
Peuenzent(sl): [luckynoB Anexcanap BiaaaumMupoBud, J0KTOp XMMHUYECKUX HAYK.
3apenyronmii kageapoit: Mapkun Asiekceit BiaguMupoBud, JOKTOP XUMUYECKUX HaYK.

[Iporpamma ogoOpeHa Ha 3aceJaHuK MEeTOANYEeCKor Komuccuu ot 25.05.2023 1., mpotokoi Ne 7.



