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)

o AMCHUIIJIMHE: Xumus KOOPANHAIIMOHHBIX U MCTAJIJIOOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
kadeapa xumuueckol GU3NKH (HYHKIIMOHAIBLHBIX MaTepUAIIOB

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 60 gac.
cemuHapsl: 0 yac.
nabopatopusele 3ansaTus: 0 gac.

CamocrostensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au4. ex.: 3

[Iporpammy cocrasuin: B.B. HoBUKOB, O-p XUM. HayK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl XMMU4ecKor (Gr3uku QyHKIMOHAIBHBIX 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;"



Opyrux o0nacTsX HayKd U IPOU3BOIACTBA;"

(hopMupoBaHHEe TITyOOKOTO TTOHHMMAHHUS

JAaTb NPEACTAaBJICHUC O IMPUMEHCHHUU KOMIIJICKCHBIX COCIMHCHUN B obmactu HpHKHaHHOﬁ XUMHUHU U

00IIMX 3aKOHOMEPHOCTEH PEaKIIMOHHON U KaTaInTUIeCKON

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 ocymecTBIsTh KpUTHIECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TIOIX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEKIY HUMH

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U

IIK-1.1 CnocobeH HaxomuTh, aHAIH3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
EITEILHOCTH

pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIEeI0BaTh MaTEMaTHYECKHE MOIETH
U3y4aeMblX SBJICHUN U IPOLIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh

IIK-1.2 CnocobeH BbyIBHTaTh THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

HOBbIE HAYYHbIE PE3ysIbTaThl

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue u (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOEHUS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

U PEaKUUOHHOM CIIOCOOHOCTH KOOPAWHAIMOHHBIX H
Takke 00JacTh WX BO3MOXKHOTO TPUMEHEHHsT B cdepe

- NPOrHO3HMPOBATH XUMHUYCCKYIO H KATAJIUTUYCCKYIO AKTUBHOCTH KOMIIJICKCHBIX COCILI/IHCHI/Iﬁ B

3HATh:
- OCHOBHBIE TMPUHILMIBI MOCTPOCHUS
METaJUIOOPTaHNYECKUX COEAMHEHUU, a
HayKOEMKHUX TEXHOJIOTUH.

YMETb:
3aBHCUMOCTH OT UX CTPOEHHUSI.

BIIaJICTh:

- OCHOBHBIMH (I)YHIIaMeHTaJIBHI)IMI/I HAay4YHbIMU 3HAHHUAMH O CTPOCHHUHU, METOHAX IIOIYUCHHA U
XAMHUYECKHUX CBOMCTBAaX KOMILJICKCHBIX COGﬂHHCHHﬁ; CTaH,I[apTHOﬁ TepMI/IHOHOFI/Ieﬁ " ONpCACIICHUAMU.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAst
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Oo61me MpeICTaBICHUS o) ) 1
KOOp/IMHALIMOHHBIX COCANHEHUAX
) DNEeKTPOHHOE CTpOEHUE 4 4
KOOPAMHALIMOHHBIX COCANHEHUI




3 Peakuuu u METO/IbI 5 CHHTE3a 6 3
KOOPJAWHAIMOHHBIX COCIUHEHHUIA

4 IIpuknagaple  acmeKThI Hp\I’/IMeHeHI/ISI 6 3
KOOPAWHALMOHHBIX COCIMHEHHI
MeTtannooprannyeckre KOMIUIEKChI Kak

5 0COOBII TUI KOOPAVMHALMOHHBIX 6 2
COCIMHCHUN
Cunres METaJUIOOPTaHUIECKUX

6 COGJMHEHWH W  peaknud  oOMeHa 6 2
JIATAHIOB
Kommiekchl mepexogHbIX METauioB C

7 CO, hochuramu u 8 10
TeTEePOIUKINIECKUMH KapOeHaMH

] Komruiekchl TepexoaHBIX METauIOB  C 6 5
onepuHAMHA

9 Kommiekchl mepexogHbIX METauioB C 6 5
KapOOIUKIINYECKUMH JTUTaHIaMHU

10 MeTaIOKOMIIICKCHBIN KaTajanu3 10 10

Htoro gacos 60 45

[TonroToBka K 3K3aMeHy 30 gac.

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

4.2.

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

Cemectp: 1 (Ocennuii)

1. O6H.H/IG MNpEACTABICHUA O KOOPAUHAITMOHHBIX COCAUHCHUAX

Ponpb 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, TUTAaH b, BHYTPEHHSS U BHEUTHSS C(ephl, KOOPIUHAIMOHHOE YHCIIO, JOHOPHBIE
aToOMBbI, JICHTaTHOCTh M aMOWJCHTATHOCTh, TOIWYHOCTH, KOOPJWHAIMOHHBIA monmanp. [IpaBuia
HOMEHKJIATypbl KOOPAUHAIMOHHBIX COCAUHEHUH.

2. DIEKTPOHHOE CTPOCHUE KOOPIUHAIMOHHBIX COSTMHCHUN

Meton BanmeHTHbIX cBsizedl. [uOpuanszauus aroMHBIX opOuTasned. Tum rTUOpUAM3aUH U
reoMeTpuyueckasl KOHHUrypauus KOMIUICKCOB. BHemHeopOWTalbHBIE W BHYTPUOPOUTAJIBHBIC
KOMIUIEKChl. MarHuTHbIE CBOMCTBAa KOOPAMHALMOHHBIX COCIMHEHMH B CBETE€ TCOPUU BAJICHTHBIX
cBsizell. Teopust OTTANKUBAHUS DIIEKTPOHHBIX Map BAJICHTHOW 00OIOYKH.

Teopust kpucrammueckoro monst (TKIT).  OcuHoBHbie monokeHus. CrnocoObl pacieTieHUs!
d-ypoBHel KoMILIEKCOOOpa3oBaresl B mmojie pa3nuuHoil cumMerpun. [lapamerp pacmeruienus. Cuna
nons auranaoB. CuiibHble M ciabble Monsd. BBICOKO- M HM3KOCTIMHOBBIE KOH(PUIYpaluu. DHEprus
crabunmu3auuy mojeM JuranfoB. Husko- u BBICOKOCIUHOBBIE KOHQurypanuu. OObsicHeHHE
CIIEKTPaJIbHBIX U MAarHUTHBIX CBONCTB KOOPIMHALIMOHHBIX COCIUHEHUH.

Meton MoneKkymapHbIX opOuTaneld.  JlmarpamMMmbl SHEPreTHYECKHX YPOBHEW MOJIEKYIISIPHBIX
opOuTaneil s OKTa’ApPTYECKOTO M TETPadIpUYEeCKOr0 KOMIUIEKCOB C LEHTPAJIBHBIM aTOMOM
d-snemenra.

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

[Ipsimoit cuHTe3. OOMeH nuraHaoB. OKHUCIMTENbHO-BOCCTAHOBUTENIbHBIE peakUuH. TeMIuiaTHbII
cunres. [Ipasuno [leiipone-Noprencena. IIoHsTHE O TPAHCBIUAHUU.



Xenarueii 3ddexr. Tepmonmnammka xenarHoro 3¢dexra. IlpeacraBienne o ero mpupoze.
Makporuknnueckuit 3ddekr. Tpanc-xenataple coenuHeHus. M3oMepusi XeNaTHBIX KOMILJIEKCOB.

4. HpI/IKJ'Ia,[[HBIe ACIICKTBI IPUMCHCHU A KOOPANMHAIITUOHHBIX COG,I[I/IHCHI/II\/’I

KoopauHannoHHble coeAMHEHMs B aHaJIUTH4eCKOM Xumuu. KoMmIiekcHble COEOMHEHUs Kak
MIPOTUBOOIIYXOJIEBBIE TNpenapaTel. MeTalIOKOMIUIEKCHBIN KaTanu3. bruoHeopraHnyeckas XUMHS H
MmenunuHa. bop-HeliTpono3axBarHas Tepanus. PoTorpaduyeckas XUMHS,KPaCUTEIN U IIUTMEHTBHI.

5. MerannoopraHuyecKkrue KOMILIEKChl KaK 0COOBI THIT KOOPAWHAIIMOHHBIX COSTMHEHUN

Uctopus MOC: Butamua B12 (o cymecTBoBaHUS uenoBeka), conb Lleiize, kapOoHWI HHKeIS,
¢deppouen, HoGenesckue mpemun — Haiiopu, ['pab0c, Cy3yku — 3HadeHue OTKpbITHHA. OOmas
xapakrepuctuka MOC — cinalbie HenossipHble cBsA3U. ClleCTBIE — OTHOCUTEINIbHASI HEYCTOMYMBOCTD,
MpUMEHEHHE B KaTallnu3e.

leomerpusi — crepuyeckue (akToOphl, CIEACTBUE MEHBIIEH HampaBleHHOCTH d-opOuTaei.
JluHaMHMKa — BpallleHHE STHJICHA, HUKIONCHTaIueHWIA. VICKIIoUeHne — TUIOCKHI KBaIpaT BMECTO
TeTpajpa.

OnexrponHoe crpoenue. [Ipasuno 18 smextpoHOoB. AHanorusi ¢ npaBwia CHIDKBHKA C IPaBUIOM
okteta JIptouca. HeliTpanbHast cxema pacuera 3JeKTPOHOB, MpuMepbl. Vckitouenus u3 npaBui — 16
3JIEKTPOHOB U CTepUUECKHe npernsaTcTBus. V3omo0anbpHas aHaIOTUsl.

6. Cunte3 MCTAJINIOOPTraHUYCCKUX COG):[I/IHGHI/Iﬁ U pCaKkiuu oOMeHa JINTaHO0B

OcHOBHEBIC MCTOIbI CHHTC3a. OKHCIIUTENBHOE IpUCOCANHCHUC nu BOCCTaHOBHUTCIIBHOC
OJIMMUHHUPOBAHUC. O6H_[I/Ie 3aKOHOMCPHOCTU H (baKTOpBI BJIMAIOINIUMC Ha CKOPOCTbH IPOLCCCOB.

[Mpucoennnenne cesizu M-H k ankeHam u Oera-anuMuHupoBaHue. OOIIMEe 3aKOHOMEPHOCTH H
MeTO/IbI OJIOKUPOBaHUA O€Ta-3IMMUHUPOBAHMS.

Peaxiuu 3aMerieHust JIMTaHa0B. ACCOIMATHBHBIA M INCCOIMATHBHBIN MeXaHu3M. [IpodHOCTH CBSI3H
C JIUTaHJIOM: XeNaTHbIH 3 deKT, TpaHCc-3PPEKT.

Cemecrtp: 2 (Becennuit)
7. Kommuiekcwl nepexofubix MetaiioB ¢ CO, pochrHamu 1 reTepolMKInIecKUME KapOeHaMK

KapOonmnel MmetamnoB. KoHmemnims npsMoro u  oOpaTHOTO JOHMPOBAaHHS, aHAJIOTHS C
M30LIMAHNAMU, CHHTE3 TUIHYHBIX KapOoHmIoB: Ni, Cr, Rh. Peakiuu okucieHus: 1 BOCCTaHOBJICHUS
(Br2, Na). Ankunuposanue kapOonunaros, murpamus CO, npucoenunenne RLi, peaknus Xubepa.

®ocouHoBBIEe KOMIUIEKCH. OO0Ias XapakTepUCTUKA, METOAbI CHHTE3a, KOHMYCCKHI YToJ, BIMSHUE
(hoCcHUHOB Ha KATATUTUIECKHE PEAKITHH.

lereporukinueckre KapOCHBI Kak JTUTaHbl. [[pHauHBl yCTOWYHUBOCTH.
8. Komriekchl mepexoHbIX METAILUIOB ¢ oJie(huHAMHA

Kommekcsl ¢ ankeHamu. OOmiasi XapakTepUCTHKA, NPUPOAA CBA3M, METOJ CHHTE3a, OCHOBHBIE
peaKiuu: 3aMeIIeHNe JINTaHA0B, HyKJIeO()MIEHOE PUCOSTUHEHUE

Kommekchl ¢ ankuHamu. OOmiasi XapakTepHCTHKA, METOJbl CHHTE3a M BO3MOXKHBIC MPEBPALICHUS,
KaTaJUTUYECKNE PEaKInu.

9. KomIuiekchbl IepexoIHbIX METAIIIOB € KApOOIMKINYECKUMH JINTaHJaMH

OOmrast XapakTepuCcTUKa HUKIOTCHTAIMCHUIBHBIX KOMIUIEKCOB, IPHPOJA CBS3H, METOABI CHHTE3A.
Oprannueckue peakiun depporena. Orimune B cBoicTBax (peppoiieHa u kodanbToneHa. [Ipumeps
UCTIONTb30BaHMSI IUKJIOTICHTA IMCHIIIBHBIX KOMIUICKCOB B KaTaJIk3e.



ApeHoBbIe KOMIUTEKChL. O0IIast XapaKTepuCcTHKa, METOJIbI CHHTe3a. Peakiuu 3aMenieHus JUraiioB 1
HYKJI€O(IEHOTO 3aMENICHUS B KOJIBIIE.

10. MeTamIOKOMIUIEKCHEBIN KaTalu3

OO0mue TPUHIMAIGL: KaTaluTudeckud 1k, yctodumBocth, TON wm TOF. Poms nmranmos.
Crabunu3anysi aKTHBHBIX YaCTHII U KOHTPOIb PEAKIIMOHHOUW CITIOCOOHOCTH.

HaubGonee 3HaunMble OpraHUYecKHe KaTalUTHUECKWE TpeBpaimieHus: Peaknuum TuapupoBaHMUS,
kpocc-couerannsi, CH akTuBanmm, Meraresuca.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, CHaOKEHHast JOCKOM, 9KPaHOM, IIPOEKTOPOM

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. B. B. Cxonenko, A. YO. Husaxaze, JI. U. CaBpanckuii, A. JI. 'apnosckuii. Koopaunanuonnas xumusi.

Mocksa, UKI] Akagemkuura, 2007.
2. 10. M. Kucenes, H.A. JloOpsiHrHA. XUMUS KOOPAUHAIIMOHHKIX coennHeHuid. Mocksa, Uz, Llentp

Axanemus, 2007.
3. A. C. Ilepexanun. MeTtamrooprannyeckasi XuMusi 1 HEMHOTO Katanu3a. Mocksa, M3narenscTBo

“ITepo”, 2019.

JlononHuTenbHAs TUTEpaTypa
1. K. Dnbmien6poiix. Meranmnooprannyeckast xumusi. Mocksa, M3narensctBo “Jlaboparopus 3HaHui”,

2011.
2. FO.H. KykymikuH, PeakiyionHas cmiocoOHOCTh KOOPAWHAIIMOHHBIX coenuHennid. JI.: Xumus, 1987.

3. @. KottoH, /Ix. YunkuacoH. OCHOBEI Heopranndeckor xumun. Mocksa, M3garensctBo Mup, 1979.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

He ncnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMBbIX IPH OCYLeCTBJICHUH 00pPAa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He nmpemycmotrpens!
9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3yyaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare u3ydeHus: JUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIC OIpECNICHUs AUCIUTLTNHBI,
YMETh IPUMEHSATH TTOyYCHHBIC 3HAHUS JIJISl PEIICHUS pa3InIHbIX 3a/1ad.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHOW CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEILHOTO U3yUCHHS,;

— pelieHue 3a/1ad, MpeiaracMbIX CTyJICHTaM Ha 3aHTHSX;



— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOHN arTeCTaluu.

ITokazaTeneM BiaJeHUs MaTEPHAJIOM CIIy)KHUT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOIPOCHI 110 TEMaM
JUCIUTUINHEI.

BaxHo 100UTHCA NMOHMMAHMS M3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyJHEHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CJIEAyeT oOpalaTbCcs 3a KOHCYJIbTalUsAMHU K
[IPENoJaBaTeo.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 337ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadeapa xumuueckol GU3NKH (HYHKIIMOHAIBLHBIX MaTepUAIIOB
Kypc: 1
KBaJIMpUKALUS: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

Pa3zpatGoTunk: B.B. HoBukoB, I1-p XUM. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CACTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

IIK-1.1 CrocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHI B
pamMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)

SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
Hay4yHOH 3ajadye W HHTEPHPETUPOBATh  IOJyYECHHBIE
PpE3yNbTaThI

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare m3ydeHuss JUCLUILIMHBL «XUMUS
00yJarouics JTOIDKEH:

KOOPJIMHAIIMOHHBIX U METAJUIOOPTaHUYECKUX COEIUHEHUI

3HAThb:

- OCHOBHBIC MPUHIMIIBI TIOCTPOEHHS M PEAKIMOHHOW CIOCOOHOCTH KOOPIMHALMOHHBIX U
METAJIOOPTraHUYECKUX COCOUHEHUH, a TarkkKe OOJIACTH WX BO3MOXHOIO IpPUMEHEHHs B cdepe
HayKOEMKHUX TEXHOJIOTUH.

yMeTh:
- TMPOTHO3WPOBATh XHMHUYECKYI0O W KaTAIUTUYECKYI0 AKTUBHOCTh KOMIUIEKCHBIX COEJIMHEHUU B
3aBUCUMOCTH OT UX CTPOCHHS.

BJIA/IETh:
- OCHOBHBIMH (DyHJaMEHTAJTHHHIMA HAyYHBIMH 3HAHHSMH O CTPOCHHU, METONAaX IIONyYeHUS U
XUMHYECKUX CBOMCTBAX KOMILIEKCHBIX COCIMHEHUI; CTAHJAPTHOW TEPMUHOJIOTUEN U ONPEACIEHUSIMH.

3. IlepeyeHb THNOBLIX (PMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

Bonpocs! amns nposeieHust TudGepeHIIMPOBAHHOTO 3a4eTa!
1. OcHOBHBIE TIONOXKEHUSI KOOpAMHAIMOHHOW Teopun A. Bepnepa. LleHTpanbHBIN aroM, JHUTaHIBI,
BHYTPEHHSISI U BHELIHSS Cephl, KOOPAUHAIIMOHHOE YHCIIO.

2. CuHTe3 M YCTOWYMBOCTH KOOPIMHAIIMOHHBIX CcOeAMHEHWH. OOMEH JUTaHIoB.

TPAHCBIUSIHHUS, XeNaTHBIN (D DEeKT.

[IpaBuio

3. DJEeKTpOHHOE CTPOCHHE KOOPAMHAIMOHHBIX COEIMHEHHMH. MeTo BaJeHTHBIX CBsized. Teopus
Kpuctasumyeckoro monsi. CrekrpodoTromerpuueckuil  psja. MeTon MOJIEKYISPHBIX  OpOUTaeH.

4. TeomeTpu4eCKOEe U EKTPOHHOE CTPOEHME NMH-KOMILIEKCOB MEPEXOAHBIX MeTauioB. IlpaBuno 18
anekTpoHoB. Mcknrouenns. M3onobanbHas aHamorusl.

5. Peakiuu 3amenieHrs TUTaHI0B. ACCOIIMATUBHBIN U JUCCOLMATUBHBIN MexaHu3M. [IpoyHOCTh CBS3M
C JIMTaHIOM: XeJaTHbIH 3¢ eKT, TpaHc-3PPeKT.




6. OKHCANTENIFHOE PUCOSTNHEHNE U BOCCTAHOBUTENIBHOE YIMMUHIpoBaHue. O0IIue 3aKOHOMEPHOCTH
1 (aKTOPHI BIUSIOLINE HA CKOPOCTh MPOLIECCOB.

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

Bomnpocs! k 3k3aMeHy:

1. OcHOBHBIE TIONOXKEHUSI KOOpAMHAIMOHHOW Teopun A. Bepnepa. LleHTpanbHBIN aroM, JUTaHIBI,
BHYTPEHHsISI U BHEIIHSS Cepbl, KOOPAUHALUMOHHOE YUCIIO.

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

3. DJEeKTpOHHOE CTPOCHHE KOOPAMHAIMOHHBIX COEIMHEHMH. MeTo BaJeHTHBIX CBsized. Teopus
Kpuctasumyeckoro monsi. CrekrpodoTromerpuueckuii  psja. MeTon MOJEKYISPHBIX  OpOUTaeh.

4. TeomeTpu4eCcKOe U EKTPOHHOE CTPOEHME INMH-KOMILIEKCOB MEPEXOAHBIX MeTauioB. IlpaBuno 18
anekTpoHoB. Mcknrouenns. M3onobanbHas aHamorusl.

5. Peakiiuu 3amenieHrs TUTaHI0B. ACCOIIMATUBHBIN U JUCCOLMATUBHBIN MexaHu3M. [IpoyHOCTh CBS3M
C JIMTaHIOM: XeJIaTHbIH 3¢ eKT, TpaHc-3PPeKT.

6. OKHCIUTENFHOE TIPUCOSTUHEHUE U BOCCTAHOBHUTEIBHOE YIMMUHIpOBaHHEe. OOIIue 3aKOHOMEPHOCTH
1 (paKTOPBI BIHSIONINE HA CKOPOCTh MPOLIECCOB.

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

8. KapOonumnbl meramioB. OOmiasi XapakTepHUCTHKa, MPUPOJA CBS3H, METOA CHUHTE3a, OCHOBHBIC
peaKnuu: 3aMeIleHNe JINTaHa0B, HyKJIeo(puIbHas aTaka 1o KapOOHWUITy.

9. ®ocounoBBIE KOMIUIEKCH. OO0Imas XapaKTeprCTUKa, METObl CHHTE3a, KOHWYECKUN YTOJI, BIHSHUE
($hochUHOB Ha KaTATHTUYECKHE peakluu. lereporukindeckue KapOeHbl Kak JIMTaHibl. [IpruuuHbI
YCTONYUBOCTH.

10. KomIuiekcsl ¢ ajJKeHAaMH U alIKMHAMH. O6II_Ia$I XapaKTCPpUCTHKA, IMMpUpoaa CBA3U, MCTO[ CHUHTC3a4,
OCHOBHBIC p€aKIUn: 3aMCIICHNUC JINTaH 0B, HyKJ’IeO(bI/IJ'IBHoe MPUCOCANHCHUC.

11. Komruiekcsl ¢ nukioneHTaaneHuaoM. O0mas XapakTepucTHKa, MPUPOIA CBSI3H, METOIbI CHHTE3a.
Oprannueckue peakiuu (epporena. Ominyre B cBoWCTBax ¢eppolieHa W kobanmbroneHa. [Ipumeps
UCTIONIb30BaHMSI IUKJIOTICHTAIUCHWIBHBIX KOMIUICKCOB B KaTaJk3e.

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

13. Karamu3. Peaknum ruapupoBanus. OOmue NPUHIMIGI, KIIOYEBble cTagud. Karammzartops
VYunkuncona u Ilpoka-Oc6opHa.

14. Karamus. Peakium kpocc-couetanus. OOIMe MPUHITUTIBL, KITFOYEBBIC CTAMH.
15. Karanmuz. Merare3uc onedunoB. OOIIMe MPUHITUTIBI, KITFOYEBBIC CTAHH.
16. Karamus. Peakiun CH aktuaruu. OOImIie MPUHITUIIBL, KIFOYEBBIC CTa/IHH.

[IpumMepsl 3K3aMEHALMOHHBIX OUJIETOB.

IIpumep 1.

1. OcHOBHBIC TOJNIOKEHHSI KOOpAMHAUMOHHOW Teopun A. Bepnepa. LleHTpanbHbI aTom, JIMTaHbl,
BHYTPEHH:ISI U BHEUIHSAS Cepbl, KOOPAUHAIIMOHHOE YHCIIO.

2. Karanus. Peakiuu kpocc-coderanus. OOIIe MpUHIHITI, KITFOYEBBIE CTAHH.

[Ipumep 2.
1. TeomeTpuueckoe M ANMEKTPOHHOE CTPOCHUE MU-KOMILJIEKCOB MEpPEXOMHBIX MeTaioB. [IpaBumo 18
anekTpoHoB. ckmrouenns. M3onobanpHas aHaaorus.

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

Kpurepun onennBanus



Onenka ommuuHo 10 OamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHBIC, DIIyOOKHE 3HAHUS YYEOHOW MPOrpaMMbl JUCIHMIUIMHBI, MPOSBISIOMEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
NPUMEHSATh X Ha IPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCHUILUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomio 7 0aioB - BEICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajIoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh [IOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yHOBIETBOPUTEIHHO 4 Oayuia - BBICTABISCTCS CTYACHTY, MOKa3zaBIIeMY (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 Oaia - BBICTABISCTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT TrpyOble OmHOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33/a4.

OrneHka HEYJIOBJIETBOPUTENBHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOTO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT rpyOeiinire ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

[Tpu nmpoBenennn ycTHOTO A (HepeHIIMPOBAaHHOTO 3a4eTa 00yJaromemycs npeaocrapisercs 30 MUHYT
Ha monarotoBky. Ompoc oOydvaromerocsi mo OwieTy Ha ycTHOM auddepeHIMpOBaHHOM 3adeTe He
JOJDKEH TIPEBHIATh OHOTO aCTPOHOMHYECKOTO Yaca.

[Tpu mpoBeseHNH yCTHOTO dK3aMeHa 0OydaroImeMycs mpeaocTaBisieTcs | yac Ha moarotoBky. Ompoc
o0yyJaroierocsi Ha 5k3aMeHe He JI0JDKEH NPEBBIATh OJJHOTO aCTPOHOMHUYECKOTO Yaca.



