degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: XHUMHSI KOOPAUHALMOHHBIX M METAIIIIOOPTaHUYECKUX COCAMHEHHUN
110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB
Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUAIIBI

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa xumuueckor Gu3NKN (YHKIHOHATBHBIX MAaTePHAIIOB

Kypc: 1
KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIi 3a4eT

2 (BeceHHMI) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 60 yac.
cemuHapsbl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka k sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBui: B.B. HoBuKOB, O-p XUM. HayK

[Iporpamma obcyxneHa Ha 3acefjaHny Kadeapbl XuMu4eckor Gr3uku QyHKIIMOHAIBHBIX MaTepuanoB 27.05.2021



AHHOTANMA

Kypc "Xumusi KOOpAMHALMOHHBIX M METAJUIOOPTAaHUYECKUX COEIMHEHHN" NpedycMaTprBaeT O3HAKOMIICHHE
O0y4aromuxcsi ¢ OCHOBAMH M COBPEMEHHBIMHM JOCTIDKCHHSMH XHMUH KOMIUIEKCHBIX COEAMHEHUH
(conmeprkaliux CBsI3U METaJ-YIJIEPO U METaJ-3JIEMEHT) B cpepe HAyKOEMKHX TEXHOJIOTUH M MX MPaKTUYeCcKast
MOJIrOTOBKA K JIaJbHEHIEH CaMOCTOSTENILHOW paboTe B 0O0JacTH DHEPreTHKH, MaTepuaioBe/ICHUH,
TEXHOJIOTMY HAHOMAaTepHaoB

3anaum Kypca:

n

. O3HAKOMJICHHE OOYyYalomIMXCs C TMPEIMETOM, TMPUHIUIAMH, METOAaMH ¢ OObEKTaMH XHUMUU
KOOPAWHALMOHHBIX ¥ METAJUIOOPTaHMYECKUX COEMHEHUH;"

* JIaTh MPEJCTaBICHUE O MPUMEHEHHH KOMIUIEKCHBIX COCIMHEHUH B OOJIACTH MPUKIATHOW XMMHU U APYTHX
001acTAX HAyKH U MPOU3BOJICTBA;

n

° (1)OpMI/Ip0BaHI/Ie I‘J'IY6OK01"O IIOHNMAaHUsA O6II_II/IX 3aKOHOMepHOCTeﬁ peaKL{HOHHOﬁ U KaTaJuTHYeCKOMH
AKTUBHOCTHU KOMIIJICKCHBIX COCAUHEHUM B 3aBUCUMOCTH OT MX CTpOGHI/I}I."

[To pe3ynbraraMm ocBOEHUS Kypca CTYJIEHT JOJKEH:
3HaTh:

- OCHOBHBIC TIPHHIIMIIEI TIOCTPOCHHUA W  PEAKIMOHHOW  CHOCOOHOCTH  KOOPAWHAIMOHHBIX U
METAJIOOPTaHUYECKUX COCMHEHUH, a Takke 00JacTH MX BO3MOXKHOTO TNPUMEHEHHUs B cepe HayKOEMKHX
TEXHOJIOTHH.

VYMeTs:

- HPOTHO3UPOBATH XUMHUUYCCKYIO U KATAJIMTUUCCKYIO dKTUBHOCTH KOMIUJICKCHBIX COC,I[I/IHGHI/Iﬁ B 3aBUCHMMOCTH
OT UX CTPOCHMUA.

Bnaners:

- OCHOBHBIMH q)YH,IIaMeHTaJIBHI)IMI/I HAay4YHbIMU 3HAHUSAMHU O CTPOCHUH, METOHAX IOJYUCHUSA U XUMUUYCCKUX
CBOMCTBaX KOMILJICKCHBIX COGHHHCHHﬁ; CTaHILapTHOfI TepMHHOJ’IOFHeﬁ " OIIPCACICHUSIMU.

OcHOBHOE COACPIKAHUC KypCa U3JIOKCHO B CICAYIOLIUX pa3aciiax:

. O6mme mpencTaBIeHus 0 KOOPIMHAIMOHHBIX COSTMHEHUSIX

. DNEKTPOHHOE CTPOSHUE KOOPAMHAIIMOHHBIX COCTMHEHUHN

. Peakuuu u MeTobl CHHTE3a KOOPAUHAIMOHHBIX COCAUHEHUI

. CTpoeHue 1 CBOMCTBA KOHACHCHPOBAHHOTO BEIIECTBA

. MeTammooprannyecKkre KOMILIEKCHI KaK OCOOBIA THTT KOOPIUHAITMOHHBIX COSTMHCHUN
. CHHTE3 METAINIOOPTaHUYECKUX COCTUHEHUH 1 peakini 0OMEHa JINTaH OB

N oL AW~

Kommunekchr mepexomusix MetaiioB ¢ CO, ¢ochuHaMu UM TeTEpOLUUKIMYECKUMH KapOeHaMu

8. Komriekchl mepexoiHbIX METAILIOB ¢ olie(huHAMH
9. KoMIuIekchl MepexoHbIX METAIIOB ¢ KapOOIMKINYECKUMH JIUTaHJaM1
10. MeTanioKOMIUIEKCHBIN KaTanu3

1. lean u 3apa4n

Henp AucoMnInHBI
Ilenpro Kypca sBISETCS O3HAKOMIIEHHE OOYYaIOIIMXCS C OCHOBAMU M COBPEMEHHBIMH JIOCTH)KEHUSAMHU
XUMHH KOMIUIEKCHBIX COEAMHEHHH (CoAepiKalluX CBS3M METaJ-yIIepoJ M MEeTal-3JIeMeHT) B cdepe
HAYKOEMKHX TEXHOJIOTHI M UX MPaKTUYECKas MOJArOTOBKA K JaJbHEUIIeH caMOCTOATENbHON paboTe B
00JIACTH SHEPreTUKH, MaTEPUATIOBEICHUH, TEXHOJIOTMH HAHOMATEPHajoB.

33]13‘[]([ JAUCHUIIINHBI

. O3HAKOMJICHHE OOYYAIOIIUXCS C MPEIMETOM, MPHHIMIIAMH, METOAaMH M OOBEKTaMU XHMHH
KOOPAWHALMOHHBIX U METAJUIOOPTaHNYECKUX COEANHEHUH;"



¢ JaTb NPEACTABJICHUC O NPUMCHCHUN KOMIIJICKCHBIX COCIMHCHUN B obmactu HpHKHaHHOfI XUMHUHU U

Opyrux o0nacTsX HayKd U IPOU3BOIACTBA;"

° q)OpMI/IpOBaHI/Ie FJ'Iy6OKOFO ITIOHUMaHUuA O6H_II/IX SaKOHOMepHOCTCﬁ peaKL{I/IOHHOI\/’I M KaTaJIUTHICCKOM
AKTUBHOCTHU KOMIIJICKCHBIX COCAUHEHUM B 3aBUCUMOCTH OT MX CTpOCHI/I}I.”

2. llepevyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananu3upyet npoOIEMHYIO CUTYAIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEKIY HUMH

VYK-1.2 OcymecTBiser TMOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHOH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX KICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON II€IW KaK IIOCJIeNOBaTCIbHOCTh IIIaroB,
MpenBUIA pe3ylbTaT KakIOT0 W3 HHUX W OILEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENBbHOCTH YW Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

[IK-1 CnocoGen craBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH
N3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAHHN

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATH KAUECTBO pa3padoTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:
- OCHOBHBIC IIPUHIUIIBI

MOCTPOCHUSI W PEAKIMOHHOH CHOCOOHOCTH KOOPAMHAIMOHHBIX U

MCTAJIJIOOPTaHUYCCKUX COCI[I/IHCHI/II\/’I, a Takke O00JacTM HUX BO3MOXKHOIO OpUMCHCHUA B C(bepe

HayKOEMKHUX TEXHOJIOTUH.
YMETb:

- MNPOrHo3upoOBaATb XHUMHUYCCKYI0O W KAaTAJIUTUYCCKYIHO AKTUBHOCTH KOMIIJICKCHBIX COCIMHECHUN B

3aBUCUMOCTH OT UX CTPOCHHS.
BJIAJIETh:

- OCHOBHBIMH (DyHIIaMEHTAJbHBIMA HAyYHBIMU 3HAHUSAMH O CTPOCHUM, METOAaX IOJIY4YEHHUS H
XUMHUYECKUX CBOMCTBAX KOMILIEKCHBIX COCIMHEHUM; CTAHJAPTHOW TEPMUHOJIOTHUEN U ONPEACIEHUSMH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIiInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

Tema (pazmern) TUCITUTUTHHEL

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

Jlexnun
H pabora

CeMuHapsI

JlaGopar. paboTsl




1 Oobmme MPEICTaBICHHS 0 ) 1
KOOPJMHALMOHHBIX COSAMHEHUSIX

) DNEKTPOHHOE _CTpoeHHe 4 4
KOOPJMHALMOHHBIX COEAMHEHUH

3 Peakunn u METO/BI 5 CUHTE3a 6 3
KOOPJMHALMOHHBIX COCAMHEHUH

4 [IpuxmnagHele  acCHeKThI NPHMEHEHHA 6 3
KOOPJMHALMOHHBIX COEAMHEHUH
MertaioopraHu4eckue KOMIUIEKChl Kak

5 0COOBIH THIIL KOOPJAUHALUOHHBIX 6 2
COEMHEHUH
Cuntes METaJJIOOPTraHUYECKUX

6 COCJMHEHWH W  peaknuuu  oOMeHa 6 2
JUTaHA0B
Komruiekcbl nepexofHbIX METauIoB ¢

7 CO, dhochuaamu " 8 10
reTepOLUKINIECKUMHU KapOeHaMu

] Komruiekcbl mepexofHbIX METajuioB ¢ 6 5
onepuHAMHA

9 Komruiekcbl nepexofHbIX METauIoB ¢ 6 5
KapOOIMKINYECKUMHU JIMTaHAaMU

10 MeTannoKoMIUIEKCHBINA KaTalu3 10 10

Hroro yacos 60 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemectp: 1 (Ocennuii)

1. O6H.H/I€ MNpEACTABICHUA O KOOPAUHAITMOHHBIX COCAUHCHUAX

Ponb 1 3HaYeHHE KOOPAMHAIIMOHHBIX COSAMHEHUN B MPUPOAE, XUMUYECKON TEXHOIOTUH, METUIIHE.
OTarbl pa3BUTHS XHMHH KOOPAMHAIMOHHBIX COeMWHEHWH. OCHOBHBIC TIOHSTHS W ONPEICIICHUS.
KommnekcHpie U koopauMHalmoHHBIE coeauHeHus. KoopaumnammonHas Teopus Bepnepa.
LleHTpaNbHBIN aTOM, TUTAH/IBI, BHYTPEHHSSI H BHEITHSS C(hephl, KOOPIAUHAIIMOHHOE YHCIIO, IOHOPHBIC
aToOMBbI, JICHTaTHOCTh W aMOWJCHTaTHOCTh, TOIMYHOCTh, KOOPJMHAIMOHHBIA monmanp. [IpaBuia
HOMEHKJIATypbl KOOPAUHAIMOHHBIX COCAUHEHUH.

2. DIEKTPOHHOE CTPOCHUE KOOPIUHAIMOHHBIX COSTMHCHUN

Meton BaseHTHBIX cBsized. [uOpmamzaumsa aromHbix opOutaneid. Tun rulOpunmzanum u
reoMeTpuyueckasi KOHHUrypauus KOMIUICKCOB. BHemHeopOWTalbHBIE U BHYTPUOPOUTAJIbHBIC
KOMIUIEKChl. MarHuTHble CBOICTBa KOOPAMHAIIMOHHBIX COCIMHEHHWH B CBETE€ TEOPHM BAJIEHTHBIX
cBsizell. Teopust OTTANKUBAHUS DIIEKTPOHHBIX MAp BaJICHTHOW 00OIOYKH.

Teopust kpucramumdeckoro monsi (TKIT).  OcnoBuble mnonoxenus. CrnocoObl pacuICIUICHUS
d-ypoBHel KoMIITIeKcooOpa3oBaressl B moiie pa3nuyHoi cummerpun. Ilapamerp pacmennenus. Cua
nons nauranfoB. CuibHble U ciaalble 1moiis. BBICOKO- M HM3KOCTIMHOBBIE KOH(QUIYypaluu. DHeprus
crabunmM3auuy mojeM JuMrangoB. Husko- u BblcOKOCIHMHOBBIE KoH(purypauuu. OObsiCHEHHE
CIIEKTPaJIbHBIX U MAarHUTHBIX CBONCTB KOOPJIMHALIMOHHBIX COCIUHEHUH.

Meton MoNeKymsapHbIX opOuTtaneid.  JluarpaMMbl JHEPreTHUECKUX YPOBHEH MOJEKYISPHBIX
opOuTaneil 11 OKTa’3ApPTYECKOTO M TETPadIpPUYECKOr0 KOMIUIEKCOB C ILIEHTPAJIBHBIM AaTOMOM
d-snemenra.

3. PeaKLII/II/I " MCTOJbI CUHTC3a KOOPANHAITUOHHBIX COGI[I/IHCHI/II\/’I



[psimoit cuaTe3. OOMeH nuraHaoB. OKHCIUTEIBHO-BOCCTAHOBUTENBHBIC pPEaklnu. TeMIutaTHBIN
cuntes. [Ipasuiio Ileiipone-Moprencena. IloHaTre o TpaHCBIMSHUM.

Xenatueii 3¢dekr. Tepmomunammka xenarHoro 3ddekra. [IpeacraBnenne o ero mpupoe.
Makpouuknnueckuii 3¢dekt. Tpanc-xenataele coenuHeHus. M30MepHsi XeNaTHBIX KOMILIEKCOB.

4. TlpuknaaHble acTIEKTHl IPUMEHEHNUA KOOPAUHALMOHHBIX COSIMHEHHIMA

KoopnnHannoHHble COEOMHEHMS B AHAIMTUYECKOM XHMMHH. KOMIUIEKCHBIE COEAMHEHHS Kak
IIPOTUBOOIYXOJIEBbIE Ipenaparbl. MeTauIoKOMIUIEKCHBIN KaTanu3. buoHeopraHudeckas XUMHsS U
MeanuunHa. bop-HeiTtpono3axsarHas Tepanusi. Pororpadudeckas XUMHUSL,KPACUTEIN U TUTMEHTBI.

5. MeTaJ’IJ’IOOpFaHI/I‘IeCKI/IG KOMILJIEKCHI KaK 0COOBII THUII KOOPANHAIUOHHBIX COG,I[I/IHGHI/Iﬁ

Ucropus MOC: Butamun B12 (mo cymiecTtBoBaHHMS denoBeka), coiib llefize, kapOoOHWI HHUKeTS,
¢deppouen, HoGenesckue mpemun — Haiiopu, I'pa66c, Cy3yku — 3HadeHue OTKphITHH. OOmas
xapaktepuctuka MOC — crnabble Henossipable cBsi3u. ClieICTBUE — OTHOCUTENIbHASI HEYCTOMYMBOCTD,
MpUMEHEHHE B KaTalln3e.

l'eomerpuss — crepuueckue (akTOphl, CIEACTBHE MEHbIICH HampaBieHHoCcTH d-opOuraneii.
JvHaMyka — BpallleHHE 3THJICHA, UMKIJIONECHTaAueHWIA. VICKIIoueHre — IJIOCKUM KBaJIpaT BMECTO
TeTpajpa.

OnextpoHHoe cTpoeHue. IlpaBuno 18 snexTpoHoB. AHanorus ¢ mpaBuia CHIKBUKA C MPaBUIOM
oktera JIptonca. HeliTpanbHas cxeMa pacdera 3J€KTPOHOB, TpUMephl. VckiroueHns U3 npasui — 16
3NIEKTPOHOB U CTEpUYECKUe MpensaTcTBus. M3omobanbHas aHaIoTHsl.

6. CuHTE3 METAJUIOOPTaHUYECKUX COSIMHEHHI U peakllii OOMEHa JINTaH [0B

OcHoBHbIE ~ MeTOBI  cuHTE3a. OKHCIUTENbHOE TNPUCOSIMHEHHWE ¥ BOCCTAHOBHTEIBHOE
aMUMUHUpoBaHKe. OOIIMe 3aKOHOMEPHOCTH M (PAKTOPHI BIMAIONIME HA CKOPOCTH IIPOLECCOB.

[Mpucoenunenne cBsizu M-H k ankeHam um Oera-snuMuHupoBaHHe. OOmIME 3aKOHOMEPHOCTH W
METO/IbI OJIOKUPOBAHHS OETa-3TMMHUHUPOBAHMSL.

Peakmun 3amemenns murasaoB. ACCOIMATUBHBIA U TMCCOIMATUBHBIN MexaHu3M. [IpoyHOCTh CBA3M
C JIMTaHIOM: XeJIaTHbIH 3¢ eKT, TpaHc-3PPEKT.

Cemecrtp: 2 (Becennuit)

7. Kommuiexcel nepexofubix Metaiios ¢ CO, pochruHamu 1 reTepolMKINIecKUME KapOeHaMH

KapOonuner wmeramnoB. Konuenmusi mnpsmMoro u  00paTHOrO JOHUPOBAHUS, AaHAJIOTHS C
M30LMAHNUAMU, CUHTE3 THIMYHBIX KapOoHmioB: Ni, Cr, Rh. Peakunu okucieHus 1 BOCCTaHOBIICHHS
(Br2, Na). AnkunupoBanue kapOonuiaros, murpamnus CO, npucoeaunenne RLi, peaknus XubGepa.

®ocounoBble KOMIUIEKChl. O0Imas XapakTepUCTHKA, METOJbl CUHTE3a, KOHUYECKUH yToJl, BIMSHUE
(hocHUHOB Ha KATATUTUIECKHE PCAKIIHH.

Iereponuknnueckre KapOeHbI Kak JUranipl. [[puunHbl yCcTOHYMBOCTH.

8. Kommiekchl mepexoAHbIX METAJUIOB C ofie(puHAMH

Kommuiekcbl ¢ ankenamu. OOmiasi xapakTepUCTHKa, NPUPOJA CBSA3HM, METOJ CHHTE3a, OCHOBHBIC
peaKnuu: 3aMeIIeHNe JIUTaHA0B, HyKJIeO(MIbHOE PUCOCTUHEHUE

Kommnexcrl ¢ ankunamu. OOmias XapakTepHCTHKA, METO/bI CHHTE3a M BO3MOXKHBIC IPEBpAIIEHHS,

KaTaJIUTUYCCKUC pCaKIIUU.

9. KoMmiekcnl MEPCXOAHBIX MCTAJIJIOB C Kap6OLII/IKJ'II/I‘{6CKI/IMI/I JIMraHaaMu



OOmrast xapakTepucTUKa IUKIONCHTAIMCHIWIBHBIX KOMIUIEKCOB, IPHPO/A CBSI3H, METOIBI CHHTE3A.
Oprannueckue peakiuu depporena. Omimyrie B CBOKWCTBax ¢eppolieHa U kobansroneHa. [Ipumepst
UCTIONTb30BaHMSI IUKJIOTICHTA IUCHIIBHBIX KOMIUICKCOB B KaTaJIi3e.

ApeHoBbIe KOMIUTEKCHI. O0MIast XapaKTepUCTHKa, METOAbI CHHTE3a. Peakiuy 3aMenieHuns JIMTraHIoB 1
HYKJI€O()MIIBHOTO 3aMEILCHHUS B KOJIBIIC.

10. MeTalsIOKOMILIEKCHBIN KaTaanus

OOme NPUHIUMBL KaTaduTHYecKud [uki, ycrowuuBocth, TON wu TOF. Pons nuranmos.
Crabunu3anusi akTMBHBIX YaCTHIL U KOHTPOJIb PEAKLIMOHHOM CITIOCOOHOCTH.

Haubonee 3HaumMble OpraHMyYeckHe KaTaJUTHUECKHE NpeBpamieHus: Peakuuu ruapupoBaHus,
kpocc-coderanus, CH aktuBanuu, Mmerare3uca.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueGHast aynuTopus, CHaOKEeHHAas TOCKOH, SKpaHOM, IPOEKTOPOM
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. B. B. Cronenko, A. YO. Luaaze, JI. U. CaBpanckuii, A. JI. ['apnoBckuii. KoopauHarmionHas Xumusi.

Mocxksa, UKI] Akanemkawnra, 2007.
2. 1O. M. Kucenes, H.A. JloOpsiHnHA. XUMUS KOOPIWHAIIMOHHBIX coequHeHnid. MockBa, Uzg. LlenTp

Axanemus, 2007.
3. A. C. Ilepekanun. MeTamioopranuyeckast XuMusi 1 HEMHOTO KaTtanusza. Mocksa, M3garenscTBo

“Ilepo”, 2019.

JononauTtensHas IuTEparypa
1. K. Dnpmen6poiix. Merannoopraunyeckas xumusi. Mocksa, U3narenscto “Jlaboparopus 3HaHUN”,

2011.
2. FO.H. Kykymkun, PeakpoHHast ciocoOHOCTh KOOPAWHALMOHHBIX coenuHeHni. JI.: Xumus, 1987.
3. @. KottoH, [x. Yunkuacon. OcHOBbI Heopranndeckon xumun. Mocksa, M3garensctBo Mup, 1979.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

He npenycmorpeHnbl
9. MeTonuyeckne yKkazaHus JJIsl 00y4AIOIMXCH 10 OCBOCHUIO AU CHUILTHHBI (MOXYJIs)

CTyneHT, W3ydYarolmMid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTC U3YyUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMCHATDH IMOJYUYCHHBIC 3HAHUSA IJIA PCIICHUA pa3IMYHbIX 3a/1a4d.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PaboThI CTy/IEHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;



— TpopaboTKy y4eOHOro MaTepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOATENBHOTO U3yUEHUS;

— peUICHUC 3a1a4, npcajraraCMbiX CTyACHTAM Ha 3aHATUAX,
— INOATOTOBKY K BBIITIOJIHCHUIO 3a,[[aHPII7[ TeKyu[efI n HpOMe)KyTO‘lHOﬁ aTTCCTalum.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLIAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOINPOCOB, ClexyeT oOpamarbcs 3a KOHCYIBTALMSMU K
MIpenoAaBaTesio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEeMAaTHUKOU 3aHATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB

Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUATIBI
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa xumuueckor Gu3NKN (YHKIHOHAIBHBIX MAaTePHAIIOB

Kypc: 1

KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: B.B. HoBuKOB, 1-p XUM. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEAOBATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIEC PE3YyJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHHN

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM JUIsl OIUCaHMA H3y4aeMbIX
SIBICHUH U MPOLIECCOB, OLICHUBATh KAUECTBO pa3paboTaHHOU
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJbl MCCIEI0BAaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YJIbTATC U3YUCHUSA AUCHUIIANHBI «Xumus KOOPAMHAIIMOHHBIX U MCTAJINIOOPTaHUYCCKUX COGHHHGHHﬁ))

00yJaromuiics JOmKeH:

3HATb:
- OCHOBHBLIC IPHUHIIUIIBI

MNOCTPOCHUA U peaKL{HOHHOﬁ CIIOCOOHOCTH KOOPAWHAIUOHHBIX U

METAJUIOOPTaHUYECKUX COEIMHEHHH, a Takxke o0JacTH HX BO3MOXHOTO NpUMEHEHHs B cdepe

HayKOEMKHX TEXHOJIOTHI.
yMeTh:

- NPOrHO3HMPOBATL XUMHUYCCKYIO M KATAJIUTUYCCKYIHO AKTUBHOCTH KOMIIJICKCHBIX COCILI/IHCHI/Iﬁ B

3aBUCHUMOCTH OT UX CTPOCHUA.
BJA€Th:

- OCHOBHBIMH qJYHI[aMeHTaJ]LHLIMI/I HAay4YHbIMU 3HAHHUAMHU O CTPOCHHHU, METOHAX TIOJIYUYCHHA U
XAMHUYECKHUX CBOMCTBAaX KOMILJICKCHBIX COGﬂHHCHHﬁ; CTaH,I[apTHOﬁ TepMI/IHOHOFI/Ieﬁ " OpCACIICHUAMU.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMPOC B
HayaJie 3aHsATHs 110 TEME MIPOIUION JICKIUU UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /1J1 IPOBeJAeHHs POME:KYTOUHOI aTTecTaluu

o0yuaruuxcst

Bonpocs! ans nposenenust qudepeHIupoBaHHOTO 3a4eTa:

1. OcHOBHBIC TOJNIOKEHHUSI KOOpAMHAUMOHHOW Teopun A. Bepnepa. LleHTpanbHbI aToM, JWTaHbl,
BHYTPEHH:ISI U BHEUIHSAS Cepbl, KOOPAUHAIIMOHHOE YHCIIO.

2. Cunres
TPAHCBIIMSHUS, XSIIATHBINA AP EKT.

U yCTOMYHMBOCTb KOOPAMHALMOHHBIX COEAUHEHUI.

Ob6men nuranaos. [IpaBuio

3. DIeKTpOHHOE CTPOCHHE KOOPAMHAIMOHHBIX COeNWHEHWH. MeTon BalleHTHBIX CBsizeil. Teopus

KpUCTAJUIMYCCKOI'O  ITIOJIA.

CrnexrpodoromMerpuyeckuil  psa. Meron MOJEKYIApHBIX OpOHTamei.




4. TeomeTpuyeckoe U IJIEKTPOHHOE CTPOEHHE MHU-KOMIUIEKCOB MEPEeXOAHbIX MeTayioB. [IpaBuno 18
anekTpoHoB. Mckmrouenns. M3onobanbHas aHaaorus.

5. Peakuuu 3aMelleHUs] TUTAHA0B. ACCOLIMATUBHBIN U NUCCOLMATUBHBIN MeXaHu3M. [IpoyHOCTh CBsI3U
C JIUTaHJIOM: XeNaTHbIH 3 eKT, TpaHc-3PPEKT.

6. OKHCAUTENIFHOE IPUCOSINHEHNE U BOCCTAHOBUTEIBHOE AMUMHUHUpoBaHue. OO11e 3aKOHOMEPHOCTH
1 (aKTOPHI BIUSIOLINE HA CKOPOCTh MPOLIECCOB.

7. Ilpucoemunenue cBsizu M-H k ankeHam u Oera-snmumuHupoBaHue. OOIIME 3aKOHOMEPHOCTH M
METO/IbI OJIOKUPOBAHHS OETa-3TMMHUHUPOBAHMSL.

Bomnpocs! k 3k3aMeHy:

1. OcHOBHBIE TIONIOKEHUS KOOpAMHAIIMOHHON Teopun A. Bepnepa. LleHTpanbHBIA aToM, JTUTaHIBL,
BHYTPEHHSISI U BHEIIHSA Cepbl, KOOPAUHALUOHHOE YUCIIO.

2. CuHTe3 W YCTOWYMBOCTh KOOPJMHAIIMOHHBIX coequHeHuid. OOMeH smranmoB. [lpaBuio
TPAHCBIUSIHHUS, XeNaTHBIN (D DeKT.

3. DJEKTpOHHOE CTPOCHME KOOPAWHAIMOHHBIX COeIMHEHWH. MeToJ BajleHTHBIX cBsized. Teopus
Kpuctasmyeckoro monsi. CrekrpodoTromerpuueckuii  psja. MeTon MOJEKYISPHBIX  OpOUTaeH.

4. T'eoMeTpHUYECKOE M IIEKTPOHHOE CTPOCHHE MHU-KOMIUIEKCOB MEPEXOAHBIX MeTayoB. [IpaBuno 18
anekTpoHoB. Mcknrouenns. M3onobanbHas aHamorusl.

5. Peakuuu 3amerneHus TUrasaoB. ACCOIIMAaTUBHBIN U IUCCOIMATUBHBIN MexaHu3M. [IpodHoCTh CBsI3n
C JIMTaHIOM: XeJIaTHbIH 3¢ eKT, TpaHc-3PPEKT.

6. OKHCIUTENFHOE IPUCOSTMHEHNE H BOCCTAHOBUTEIBHOE AIMMHHUpPOBaHUe. OOIIHe 3aKOHOMEPHOCTH
1 (paKTOPBI BIHSIONINE HA CKOPOCTh MPOLIECCOB.

7. Ipucoenunenne cBsizu M-H k ankenam um Oera-snmumuaHpoBaHue. OOIIME 3aKOHOMEPHOCTH H
MeTO/bI OJIOKUPOBaHUA OETa-3TMMUHUPOBAHMS.

8. KapOonwmnsl metaiioB. OOmas XapakTepUCTHUKA, NPUPONA CBSI3M, METOI CHHTE3a, OCHOBHBIC
peaKnuu: 3aMelleHNe JINTaHa0B, HyKJIeo(puIbHas aTaka 1o KapOOHWUITy.

9. ®ocounoBBIEe KOMILIEKChL. OOmIas XapaKTepUCTHKA, METO/IbI CUHTE3a, KOHMUECKUH Yrojl, BIHSHUE
(dbochUHOB Ha KaradUTUYECKUE peakiuu. [eTepolnukinueckue KapOeHbl Kak Juradipl. [IpuauHb
YCTONYUBOCTHU.

10. KomIuiekcel ¢ ajJKeHAaM{ U alIKHHAMM. O6H.[a§[ XapaKTCpUCTHKA, MMpUupoaa CBA3U, MCTOH CHHTC3a,
OCHOBHBIC p€aKIUH: 3aMCIICHNUC JIMTaHI0B, HyKJ’IeO(bI/IJ'IBHoe MPUCOCANHCHUC.

11. Komruiekcsl ¢ nukioneHTaaneHuaoM. O0mas XapakTepucTHKa, IPUPOIA CBSI3H, METOIbI CHHTE3a.
Oprannueckue peakimu Qepporena. Omimune B cBoiicTBax (eppolieHa U KobanbroleHa. [Ipumepsr
UCTIONIb30BaHMSI IUKJIOTICHTAIUCHIIIBHBIX KOMIUICKCOB B KaTaJk3e.

12. ApeHoBble koMIUTeKChl. OOIas XxapaKTepUCTHKA, METOABI CHHTE3a. Peakiiuu 3aMenieHus TUranioB
1 HYKJI€O(QUIBHOTO 3aMEIICHHS B KOJIbIIC.

13. Karanm3. Peaknuu ruapupoBanus. OOIIMEe TPUHIMIGI, KIIOYEBbIE CcTaauu. Karamuzaropsl
VYunkuncona u Ilpoka-Oc6opHa.

14. Karamms. Peakum kpocc-couetanus. OOIMe MPUHITUTIBL, KITFOYEBBIC CTAMH.
15. Karanmuz. Meraresuc onedunoB. OOIIMe MPUHITUTIBL, KITFOYEBBIC CTAHH.
16. Karamus. Peakiuu CH aktuaruu. OOImIie NPUHITUIIBL, KIIOYEBBIC CTaIHH.

[IpumMepsl 3K3aMEHALMOHHBIX OUJIETOB.

IIpumep 1.

1. OcHOBHBIC TOJNIOKEHHUSI KOOpAMHAUMOHHOW Teopun A. Bepnepa. LleHTpanbHbI aToM, JWTaHbl,
BHYTPEHH:ISI U BHEUIHSAS Cepbl, KOOPAUHAIIMOHHOE YHCIIO.

2. Karanus. Peakiuu kpocc-coderanus. OOIIye NpUHIHIGI, KITFOYEBBIE CTAHH.

[Ipumep 2.
1. TeomeTpudeckoe U 3NEKTPOHHOE CTPOEHHE MHU-KOMIUIEKCOB MEPEeXOAHbIX MeTayioB. [IpaBuno 18
anekTpoHoB. Mckmrouenns. M3onobanbHas aHaaorus.

2. KapOonmner meramioB. OOmias xapakTepUCTHKA, MPUPOJA CBSI3HM, METOJ CHHTE3a, OCHOBHBIC
peaKnuu: 3aMelleHNe JINTaHa0B, HyKJIeo(puIbHas aTaka 1o KapOOHWMITy.



Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka ommyHO § OamioB - BBICTaBJIIETCS CTYICHTY, IIOKa3aBILIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
peleHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xoporio 7 0aioB - BRICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YECHHbIC 3HAHUS Ha NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOIY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomro 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBIEeTBOpUTENbHO 4 Oamja - BBICTABISACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAaMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yaOBIETBOPUTENbHO 3 Oajla - BBICTABIACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIIero o0ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(hopMyIIMpOBKax OCHOBHBIX MIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OrneHka HEYOBJIETBOPUTENbHO | Oaiul - BBICTABIAETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIMycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Tpu npoBenennu yctHoOro auddepeHnpoBaHHOro 3aueTa o0y4aronemMycs npenocrasisiercst 30 MUHYT
Ha moarotoBky. Ompoc oOyuwaromierocss Mo Ouiery Ha YCTHOM JIU(GQGEpeHIIMPOBAHHOM 3a4eTe He
JOJDKEH TPEBHIATh OHOTO aCTPOHOMHYECKOTO Jaca.

[Tpu mpoBeseHUH yCTHOTO K3aMeHa oOydaromieMycst mpeaocTasisiercss 1 yac Ha moarotoBky. Ompoc
o0yyJaroierocst Ha 5k3aMeHe He JIOJDKEH HNPEBBIIIATh OJJHOTO aCTPOHOMHUYECKOTO Yaca.



