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 KoOOpAMHALMOHHBIX U METAJUIOOPTraHUYECKUX COCAMHEHUI" MperycMaTpuBacT O3HAKOMIICHHE
O0y4aromuxcsi ¢ OCHOBAMH M COBPEMEHHBIMHM JOCTIDKCHHSMH XHMUH KOMIUIEKCHBIX COEAMHEHUH
(comepskaliyx CBSI3U METaJI-yIJIEPOA U METAI-3JIEMEHT) B cepe HAyKOEMKUX TEXHOJIOTUH 1 UX MpaKTH4ecKas
MOJrOTOBKA K JaJbHEWIel caMOCTOSTeNbHOW pabore B 00NACTH DHEPreTHKH, MaTepHajOBEICHUH,
TEXHOJIOTMY HAHOMAaTepHaoB

3anaum Kypca:

n

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

* JIaTh MPEJICTaBICHUE O TPUMEHEHUN KOMIUIEKCHBIX COEIMHEHUH B 00JacTH MPUKIAJIHON XUMHH U JAPYTHUX
001acTAX HAyKH U MPOU3BOJICTBA;

n

° (I)OpMI/IPOBaHI/Ie FJ'IYGOKOFO IIOHUMAaHUsA 06H_II/IX SaKOHOMepHOCTeﬁ peaKL{HOHHOﬁ U KaTaJuTHYCCKOI
AKTUBHOCTHU KOMIIJICKCHBIX COCAUHEHUM B 3aBUCUMOCTH OT MX CTpOGHI/I}I."

[To pe3ynbraraMm ocBOEHUS Kypca CTYJIEHT JOJKEH:
3HaTh:

- OCHOBHBIC TIPUHIUIIEI ~TOCTPOSHUS ¥  PEAKIMOHHOW CIIOCOOHOCTH  KOOPAWHAINIMOHHBIX |
METAJIOOPTaHUYECKUX COCAMHEHUH, a Takke 00IacTH WX BO3MOXKHOTO MPHUMEHEHHS B cdepe HayKOeMKHX
TEXHOJIOTHH.

VYMeTs:

- IPOTHO3UPOBATH XUMHUYCCKYIO0 U KATAJIUTHUYCCKYIO aKTUBHOCTb KOMIIJICKCHBIX COG,Z[I/IHGHI/Iﬁ B 3aBUCHUMOCTHU
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
XUMHU KOMIUIEKCHBIX COCIMHEHHH (COAEpIKalMX CBSI3M METaJ-yIJIEpOA U MeTal-3JeMEHT) B cdepe
HAYKOEMKHX TEXHOJIOTHI M MX TpaKTHYecKas MOATOTOBKA K JallbHEHIEH caMOCTOsITeTbHON paboTe B
00JIACTH SHEPreTUKH, MaTEPUATIOBEICHUH, TEXHOJIOTMH HAHOMATEPHajoB.

33]13‘[]([ JAUCHUIIINHBI

. 03HAKOMJICHHE OOYYAIOIIUXCS C MPEeIMETOM, NPHUHIMIIAMHA, METOAAMH U OOBEKTAMU XHUMHUU
KOOPAWHALMOHHBIX U METAJUIOOPTaHNYECKUX COEANHEHUH;"



¢ JaTb NpPEACTAaBJICHUC O NPUMCHCHUN KOMIIJICKCHBIX COCIMHCHUN B obmactu HpHKHaHHOﬁ XUMHUHU U

Opyrux o0nacTsX HayKd U IPOU3BOIACTBA;"

° (I)OpMI/IpOBaHI/IC FJIY60KOFO ITIOHUMaHUuA 06H_II/IX 3aKOHOMepHOCTeI\/’I peaKHHOHHOf/'I M KaTaJIMTHICCKOM
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 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEKIY HUMH

VYK-1.2 OcymecTBisieT MOHCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHOH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX KICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTEILHOCTE IIIaros,
MpenBUIA pe3ylbTaT KakIOT0 W3 HHUX W OILEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENBbHOCTH W Ha B3aMMOOTHOLIEHHUS 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 HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nH(pOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAHHN

[IK-1.2 CnocoGeH BbABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3y4aeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HAayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3yIbTaThl

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

3HAThb:
- OCHOBHBIC MPHUHIMUIIBI

MOCTPOCHUS ¥ PEAKIMOHHOH CHOCOOHOCTH KOOPAMHAIMOHHBIX U

MCTAJIJIOOPTaHUYCCKUX COGHHHGHHﬁ, a Takke o00JacTH HMX BO3MOXKHOIO IIPUMCHCHUA B C(bepe

HayKOEMKHUX TEXHOJIOTUH.
YMETb:

- MNPOrHo3upoOBaATb XHUMHUYCCKYI0O W KAaTAJIUTUYCCKYIHO AKTUBHOCTH KOMIIJICKCHBIX COCIMHECHUN B

3aBUCUMOCTH OT UX CTPOCHHS.
BJIAJIETh:

- OCHOBHBIMH (DyHJIaMEHTAJIHHBIMA HAyYHBIMH 3HAHHSIMH O CTPOCHHU, METONaX IIONyYeHUS U
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/IbI 5 CHHTE3a 6 3
KOOPJMHALMOHHBIX COCAMHEHUH

4 [IpuknagHple  acmeKThbl pHMEHEHUS 6 3
KOOPJMHALMOHHBIX COEAMHEHUH
MertajuioopraHu4ecKkre KOMIUIEKCHl Kak

5 0COOBIH THIIL KOOPJAUHALUOHHBIX 6 2
COEMHEHUH
Cuntes METaJJIOOPTraHUYECKUX

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

7 CO, dhochuramu u 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 3HaueHnE KOOPAMHALIMOHHBIX COENUHEHUN B IPUPOJIE, XUMHUECKON TEXHOJIIOTHH, METUIIUHE.
Orarbl pa3BUTHS XWMHH KOOPAWHAIMOHHBIX coenuHeHud. OCHOBHBIC TOHSTHS M OIPEICICHUS.
KommnekcHpie u  koopauHanmoHHble coenuHeHusa. KoopaunannonHass Teopus Bepuepa.
LleHTpanbHBIN aTOM, JTUTaH b, BHYTPEHHSS U BHEUTHSS C(ephl, KOOPIUHAIITMOHHOE YHCIIO0, JOHOPHBIE
aToOMBbI, JICHTaTHOCTh W aMOWJCHTaTHOCTh, TOIMYHOCTh, KOOPJMHAIMOHHBIA monmanp. [IpaBuia
HOMEHKJIATypbl KOOPAUHAIMOHHBIX COCAUHEHUH.

2. DIEKTPOHHOE CTPOCHUE KOOPIUHAIMOHHBIX COSTMHCHUN

Meton BanmeHTHbIX cBsizedl. [uOpuanszauus aroMHbBIX opOuTasned. Tum rTUOpUAM3aIUM U
reoMeTpuyueckasi KOHHUrypauus KOMIUICKCOB. BHemHeopOWTalbHBIE U BHYTPUOPOUTAJIbHBIC
KOMIUIEKChl. MarHuTHbIE CBOMCTBAa KOOPAMHALMOHHBIX COEIMHEHMH B CBETE€ TCOPUU BAJICHTHBIX
cBsizell. Teopust OTTANKUBAHUS DIIEKTPOHHBIX MAp BaJICHTHOW 00OIOYKH.

Teopust kpucrammueckoro monst (TKIT).  OcuHoBHbie monokeHus. CrnocoObl pacieTieHUsI
d-ypoBHeW KOMILIEKCOOOpa3oBaresl B mmojie pa3nuuHoil cumMerpun. [lapamerp pacmeruienus. Cuna
nons auranaoB. CuiibHbIe M ciabble Moisd. BBICOKO- M HM3KOCTIMHOBBIE KOH(PUIYpaluu. DHEprus
crabunmu3auuy mojeM JuranfoB. Husko- u BeICOKOCIUHOBBIE KOHQurypanuu. OObsicHeHHE
CIIEKTPaJIbHBIX U MAarHUTHBIX CBONCTB KOOPJIMHALIMOHHBIX COCIUHEHUH.

Meton MonekymapHbIX opOuTasneld.  JlmarpamMMbl 3SHEPreTHYECKHX YPOBHEHW MOJIEKYISIPHBIX
opOuTaneil s OKTa’ApPTYECKOTO M TETPadIpUYECKOr0 KOMIUIEKCOB C LEHTPAJIBHBIM aTOMOM
d-snemenra.

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



[psimoit cuaTe3. OOMeH nuraHaoB. OKHCIUTEIHHO-BOCCTAHOBHUTENBHBIC pPEaKIUU. TeMIUIaTHBIN
cuntes. [Ipasuiio Ileiipone-Moprencena. IloHaTre o TpaHCBIMSHUM.

Xenatapii 2¢dekr. Tepmommnamuka xematHoro d¢ddekra. [IpencraBienue o ero npupose.
Makpouuknnueckuii 3¢dekr. Tpanc-xematable coenmHeHus. M3oMepusi XenaTHBIX KOMILJICKCOB.

4. TlpuknaaHble acTIEKTHl IPUMEHEHNUA KOOPAUHALMOHHBIX COSIMHEHHIMA

KoopnnHannoHHble COEAMHEHMS B aHAJIWTUYECKOW XWMHH. KOMIUIEKCHBIE COEIMHEHUs Kak
IIPOTUBOOIIYXOJIEBbIE Ipernaparbl. MeTaIOKOMIIEKCHBIN KaTanu3. buoHeopraHundeckass XuUMHs 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

Uctopus MOC: Butamun B12 (no cymectBoBaHus uenoBeka), conb Lleiize, kapOoHMI HHKEIs,
¢deppouen, HoGenesckue mpemmn — Haiiopu, ['pa66c, Cy3yku — 3HadeHHe OTKpbITHHA. OOImas
xapaktepuctuka MOC — crnabble Henossipable cBsi3u. ClieICTBUE — OTHOCUTENIbHASI HEYCTOMYMBOCTD,
IPUMEHEHHE B KaTaJn3e.

l'eomerpusi — crepuyeckne (HaKTOpHl, CIEACTBHE MEHBINEH HampaBieHHOCTH d-opOuTaiei.
JvHaMKKa — BpallleHHE STUJICHA, LUKIONEHTaAueHWIa. VCKiIroueHne — IUIOCKUI KBaapaT BMECTO
TeTpajpa.

OnexTpoHHoe cTtpoeHue. [IpaBuno 18 anexTponHoB. AHanorus c¢ npaBuia CHIKBHKA C MPaBUIOM
oktera JIptonca. HeliTpanbHas cxeMa pacdera 3J1€KTpOHOB, TpUMephl. VIckiroueHns U3 npaBui — 16
3NIEKTPOHOB U CTEpUYECKUe MpensaTcTBus. M3omobanbHas aHaIoTHsl.

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

OcHoBHbIE ~ MeTOnBI  cuHTE3a. OKHCIUTEIbHOE TNPUCOCIUHEHHE M BOCCTAHOBHTEIHLHOE
anUMUHUpoBaHue. OOIIMe 3aKOHOMEPHOCTH U (DaKTOphl BIMSIOIIME HAa CKOPOCTh IPOIIECCOB.

[Mpucoenunenne cBsa3u M-H k ankeHam u Oera-amumuHUpoBaHue. OOIIME 3aKOHOMEPHOCTH W
METO/IbI OJIOKUPOBAHHS OETa-3TMMHUHUPOBAHMSL.

Peakmuu 3amenieHust TMranioB. ACCOIIMATUBHBIN U AUCCOIMATUBHBIA MeXaHU3M. [IpOYHOCTH CBA3U
C JIMTaHIOM: XeJIaTHbIH 3¢ eKT, TpaHc-3PPEKT.

Cemecrtp: 2 (Becennuit)

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

KapOonuner wmeramnoB. Konuenuust mpsiMoro ©  OOpaTHOrO JOHUPOBAHHS, AaHAJIOTHUS C
M30LIMAaHNUAMU, CUHTE3 TUIMYHBIX KapOoHuoB: Ni, Cr, Rh. Peakiun oxucieHus 1 BOCCTaHOBICHUS
(Br2, Na). AnkunupoBanue kapOonunaros, murpauus CO, npucoenunenne RLi, peakuus Xubepa.

®ocounoBble KoMIIIeKchl. OOmas XapakTepUCTHKA, METOAbI CHHTE3a, KOHUYECKUH yToJj, BIMSHUE
(hocHUHOB Ha KATATUTUIECKHE PCAKIIHH.

Iereponuknnueckre KapOeHbI Kak JUranipl. [[puunHbl yCcTOHYMBOCTH.

8. Kommiekchl mepexoAHbIX METAJUIOB C ofie(puHAMH

Kommuiekcbl ¢ ankenamu. OOmiasi xapakTepUCTHKA, NMPUPOJA CBSA3M, METOA CHHTE3a, OCHOBHBIC
peaKnuu: 3aMeIIeHNe JIUTaHA0B, HyKJIeO(MIbHOE PUCOCTUHEHUE

Kommnexcsl ¢ anknHamu. OOmiasi XapakTepuCTHKA, METObl CHHTE3a M BO3MOXKHBIE ITPEBPALICHUS,

KaTaJIUTUYCCKUC pCaKIIUU.

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



OOmrast XapakTeprCcTUKa HUKIOTCHTAIMCHIIBHBIX KOMIUIEKCOB, IPHPOJA CBS3H, METOABI CHHTE3A.
Oprannueckue peakiun depporena. Orimune B cBoicTBax (peppoiieHa u kobanbToneHa. [Ipumeps
UCTIONTb30BaHMSI IUKJIOTICHTA IUCHIIBHBIX KOMIUICKCOB B KaTaJIi3e.

ApeHoBbIe KOMIUTEKCHI. O0MIast XapaKTepUCTHKA, METOAbI CHHTE3a. Peakiuu 3aMenieHuns JIMTaHIo0B |
HYKJI€O()MIIBHOTO 3aMEILCHHUS B KOJIBIIC.

10. MeTalsIOKOMILIEKCHBIN KaTaanus

OOme TPUHIUMBL: KaTaIUTHYeCKU 1uki, ycrodumBocth, TON u TOF. Ponp numranmgos.
Crabunu3anusi akTMBHBIX YaCTHIL U KOHTPOJIb PEAKLIMOHHOM CITIOCOOHOCTH.

Haubonee 3HaumMble OpraHuyYecKHe KaTaJUTHUECKHWE TNpeBpamieHus: Peakuuum TruapupoBaHUs,
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)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3IYIBTATC UIYUYCHUA AUCHUILIMHBI CTYACHT AOJDKCH 3HATH OCHOBHBIC OIIPCACIICHUA AUCHUILIIIMHBIL,
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 y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HA BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOATENBHOTO U3yUEHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATUSX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUM TEKYLIEH U TPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BiajieHUs MaTepUaIoM CIY>KAT YMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TeMaM
JUCIUTLIAHEL

BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpum
3aTPYJHCHUH WM3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpaliarbcs 3a KOHCYIbTAUAMH K
MPEIoIaBaTelio.

Bo3MoxxeH npoMeKyTOYHBIM KOHTPOJIb 3HAHUM CTYJEHTOB B BHUJE PEILICHUS 331a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHI.



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

kBaTuuKkanus: 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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS 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

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHHN

[IK-1.2 CnocoGeH  BbABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HAyyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YJIbTATC U3YUCHUA AUCIUIIIIAHBI «XuMHS KOOPAMHAIIMOHHBIX U MCTAJUIOOPTraHUYCCKUX COGHHHGHHﬁ))

00yJaromuiics JOmKeH:

3HATb:
- OCHOBHBIC TIPUHIMUIIBI

NOCTPOCHUA U peaKHHOHHOﬁ CIIOCOOHOCTH KOOPpAMHAIUOHHBIX U

METAJUIOOPTaHNYECKUX COEAMHEHUH, a Takke O00JacTH MX BO3MOXKHOIO IPHMEHEHus B cdepe

HayKOEMKHX TEXHOJIOTHI.
yMeTh:

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

3aBUCHUMOCTH OT UX CTPOCHUA.
BJA€Th:

- OCHOBHBIMH (I)YHIIaMeHTaJIBHI)IMI/I HAay4YHbIMU 3HAHHUAMHU O CTPOCHHHU, METOHAX IIOIYUCHHA 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 1enpl0 KOHTPOJS OCBOCHHS OOYYaIONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHBIM OMpPOC 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 TOJNIOKEHHSI KOOpAMHAUMOHHOW Teopun A. Bepnepa. LleHTpanbHbI aToM, JIMTaHbl,
BHYTPEHH:ISI U BHEUIHSAS Cepbl, KOOPAUHAIIMOHHOE YHCIIO.

2. Cunres
TPAHCBIIMSHUS, XSIIATHBINA AP EKT.

U yCTOMYHMBOCTh KOOPAMHALMOHHBIX COEAUHEHUM.

Ob6men nuranaos. [IpaBuio

3. DNeKTpOHHOE CTPOCHHE KOOPAMHALMOHHBIX COETUHEHHI. MeTon BajeHTHBIX cBs3ed. Teopus

KpUCTAJUIMYCCKOI'O  ITIOJIA.

CrnexrpodoromMerpuyeckuil  psa. Meron MOJEKYIApHBIX OpOHTamei.




4. TeomeTpuyecKkoe U ANEKTPOHHOE CTPOCHHE MH-KOMILUIEKCOB MepeXonHbiXx MerayuioB. [IpaBumo 18
anekTpoHoB. Mckmrouenns. M3onobanbHas aHaaorus.

5. Peaknuu 3aMeleHUs JIUTaHI0B. ACCOLMATUBHBIA U JUCCOLUMATUBHBINA MeXaHu3M. [IpouyHOCTh CBSI3U
C JIUTaHJIOM: XeNaTHbIH 3 eKT, TpaHc-3PPEKT.

6. OKHCAUTENIFHOE TIPUCOSTMHEHNE U BOCCTAHOBUTENIBHOE YIMMUHIpoBaHue. O0Iue 3aKOHOMEPHOCTH
1 (aKTOPHI BIUSIOLINE HA CKOPOCTh MPOLIECCOB.

7. Ilpucoenunenue cBsizu M-H k ankenam u Oerta-snmumuHUpoBanue. OOIIME 3aKOHOMEPHOCTH M
METO/IbI OJIOKUPOBAHHS OETa-3TMMHUHUPOBAHMSL.

Bomnpocs! k 3k3aMeHy:

1. OcHOBHBIE TIONOXKEHUSI KOOpAMHAIMOHHOW Teopun A. Bepnepa. LleHTpanbHBIN aroM, JHUTaHIBI,
BHYTPEHHSISI U BHEIIHSA Cepbl, KOOPAUHALUOHHOE YUCIIO.

2. CuHTe3 W YyCTOWYHMBOCTH KOOPIAHMHAIMOHHBIX coeauHeHnd. OOmen muranno. [IpaBuio
TPAHCBIUSIHHUS, XeNaTHBIN (D DeKT.

3. DJEeKTpOHHOE CTPOCHHE KOOPAMHAIMOHHBIX COEIMHEHHMH. MeTo BaJeHTHBIX CBsized. Teopus
Kpuctasmyeckoro monsi. CrekrpodoTromerpuueckuii  psja. MeTon MOJEKYISPHBIX  OpOUTaeH.

4. TeomeTpu4eCcKkoe U EKTPOHHOE CTPOEHME NMH-KOMILIEKCOB MEPEXOAHBIX MeTauioB. IlpaBuno 18
anekTpoHoB. Mcknrouenns. M3onobanbHas aHamorusl.

5. Peakiuu 3amenieHrs TUTaHI0B. ACCOIIMATUBHBIN U JUCCOLMATUBHBIN MexaHu3M. [IpoyHOCTh CBA3M
C JIMTaHIOM: XeJIaTHbIH 3¢ eKT, TpaHc-3PPEKT.

6. OKHCIUTENFHOE TIPUCOSTUHEHUE U BOCCTAHOBHUTEIBHOE YIIMMUHIpOBaHHEe. OOIIre 3aKOHOMEPHOCTH
1 (paKTOPBI BIHSIONINE HA CKOPOCTh MPOLIECCOB.

7. Ipucoenunenne cBsizu M-H k ankeHam u Oera-anmumuHHpoBaHHe. OOIIME 3aKOHOMEPHOCTH H
MeTO/bI OJIOKUPOBaHUA OETa-3TMMUHUPOBAHMS.

8. KapOonumnbl metamioB. OOmiasi XapakTepHUCTHKa, MPUPOJA CBS3H, METOA CHHTE3a, OCHOBHBIC
peaKnuu: 3aMelleHNe JINTaHa0B, HyKJIeo(puIbHas aTaka 1o KapOOHWUITy.

9. ®ocouHoBBIE KOMIUIEKCH. OO0Imas XapakTeprCTUKa, METObl CHHTE3a, KOHWYECKUN YTOJI, BIHSHUE
(hochUHOB Ha KaTATMTUYECKHE peaklnuu. lereporukindeckue KapOeHbl Kak JIMTaHibl. [IpruauHbI
YCTONYUBOCTHU.

10. KomIuiekcel ¢ ajJKeHAaMU U alIKMHAMH. O6II_Ia$I XapaKTCPUCTHKA, IMMpUpoaa CBA3U, MCTOL CHUHTC3a4,
OCHOBHBIC p€aKIUH: 3aMCIICHNUC JIMTaHI0B, HyKJ’IeO(bI/IJ'IBHoe MPUCOCANHCHUC.

11. Komruiekcsl ¢ nukioneHTaaneHuaoM. O0mas XapakTepucTHKa, IPUPOIA CBSI3H, METOIbI CHHTE3a.
Oprannueckue peakiuu (epporena. Omimyre B cBoWCTBaxX ¢eppolieHa W kobamsroneHa. [Ipumeps
UCTIONIb30BaHMSI IUKJIOTICHTAIUCHIIIBHBIX KOMIUICKCOB B KaTaJk3e.

12. ApenoBbie koMIieKchl. OOIas XapakTepUCTHKA, METONbI CHHTE3a. Peakinu 3aMenieHns JINTaH/I0B
1 HYKJI€O(QUIBHOTO 3aMEIICHHS B KOJIbIIC.

13. Karamu3. Peakrnum ruapupoBanus. OOmue NPUHIMIGI, KIIOYEeBble cTagud. Karammzartops
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 TOJNIOKEHHSI KOOpAMHALMOHHOW Teopun A. Bepnepa. LleHTpanbHbI atoM, JIMTaHbl,
BHYTPEHH:ISI U BHEUIHSAS Cepbl, KOOPAUHAIIMOHHOE YHCIIO.

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

[Ipumep 2.
1. TeomeTpuueckoe U ANMEKTPOHHOE CTPOCHUE MU-KOMILJIEKCOB MEpPEeXOqHBIX MeTaioB. [IpaBumo 18
anekTpoHoB. Mckmrouenns. M3onobanbHas aHaaorus.

2. KapOonuner meramnoB. OOmas XapakTepUCTHKa, NPUPOAA CBS3HM, METOI CHHTE3a, OCHOBHBIC
peaKnuu: 3aMelleHNe JINTaHa0B, HyKJIeo(puIbHas aTaka 1o KapOOHWMITy.



Kpurepun onennBanus
Onenka ormuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOH MNporpaMMbl AMCHUIUIMHBI, TMPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH X Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
peleHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTAaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTABISAECTCS CTYACHTY, €CIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAHHUs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBieTBOpuTenbHO 4 Oaiia - BBICTABISiETCS CTYACHTY, MOKa3aBIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOydeHus, u
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yaoBIETBOpUTENbHO 3 Oajuia - BBICTABISIETCS CTYIACHTY, MOKa3aBIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynmpoBKax 0a30BBIX MOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHWM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy yueOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIIEro 00ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HeyIOBJIETBOPUTENIBHO 2 Oaluia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OrneHka HEYJIOBJIETBOPUTENBHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUpPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNINe MPoueIyPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

[Tpu npoBenennn ycTHOTO A (HEepeHIIMPOBAaHHOTO 3a4eTa 00yJaromemycs mpeaoctapisercs 30 MUHYT
Ha monaroroBky. Ompoc oOydvaromerocsi mo OwieTy Ha ycTHOM auddepeHInpOBaHHOM 3adyeTe He
JOJDKEH TPEBHIATh OHOTO aCTPOHOMHYECKOTO Jaca.

[Tpu mpoBeseHNH yCTHOTO dK3aMeHa 00ydaroImeMycsl peaocTaBisieTcs | yac Ha moarotoBky. Ompoc
o0yyJaroierocst Ha 5k3aMeHe He JIOJDKEH HNPEBBIIIATh OJJHOTO aCTPOHOMHUYECKOTO Yaca.



