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 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;"



Opyrux o0nacTsX HayKd U IPOU3BOIACTBA;"

(hopMHpOBaHKE TITYOOKOTO TOHHMMAHHUS

JAaTb NPEACTAaBJICHUC O IPUMEHCHNUU KOMIIJICKCHBIX COCIMHCHUN B obmactu HpPIKJI&I[HOfI XUMHUHU U

00IIMX 3aKOHOMEPHOCTEW PEaKIMOHHON M KaTaTUTHYECKOM

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

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIAThH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCcCHOHATLHON
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  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

HOBbIE HAYYHbIE PE3ysIbTaThl

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

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

U PEAaKIUOHHOH CIOCOOHOCTH KOOPIAMHAIIMOHHBIX U
TakkKe 00JacTH HMX BO3MOXHOTO NpHUMEHEHHS B cdepe

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

3HATh:
- OCHOBHBIE MPHUHIUIBI TMOCTPOCHUS
METaJUIOOPTaHMYECKUX COEAMHEHHUN, a
HayKOEMKHUX TEXHOJIOTUH.

YMETb:
3aBHCUMOCTH OT UX CTPOEHHUSI.

BIIaJICTh:

- OCHOBHBIMH qJYHI[aMeHTaJ]LHLIMI/I HAay4YHbIMU 3HAHHUAMHU O CTPOCHHHU, METOHAX TIOJIYUYCHHA 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 Ilpuknagaple  acmeKTHI npflMeHeHm 6 3
KOOPAWHALMOHHBIX COCIMHEHHI
MeTtannooprannyeckue KOMILIEKCHI Kak

5 0COOBII TUI KOOPAVMHALMOHHBIX 6 2
COCIMHCHUN
Cunres METaJUIOOPTaHUIECKUX

6 COCJMHEHWH W  peaknuuu  oOMeHa 6 2
JIATAHIOB
Kommiekchl mepexogHbIX METauioB C

7 CO, dochuaamu " 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

Ponb 1 3Ha"YeHHE KOOPAMHAIIMOHHBIX COSAMHEHUN B MPUPOAE, XUMUYECKON TEXHOIOTHUH, METUIIHE.
OTarbl pa3BUTHS XHMHH KOOPAWHAIMOHHBIX COoeMWHEHWH. OCHOBHBIC TIOHSTHS W ONPEICIICHUS.
KommnekcHbie W koopauWHanmoHHBIE coeauHeHus. KoopaumnammonHass Teopus Bepnepa.
LleHTpaNbHBIN aTOM, TUTAH/IBI, BHYTPEHHSSI K BHEITHSS C(hephl, KOOPAUHAIIMOHHOE YHUCIIO, IOHOPHBIC
aToOMBbI, JICHTaTHOCTh M aMOWJCHTATHOCTh, TOIWYHOCTH, KOOPJWHAIMOHHBIA monmanp. [IpaBuia
HOMEHKJIATypbl KOOPAUHAIMOHHBIX COCAUHEHUH.

2. DIEKTPOHHOE CTPOCHUE KOOPIUHAIMOHHBIX COSTMHCHUN

Meton BaseHTHBIX cBsized. [uOpmamzaums aromHbix opOutaneid. Tun rulGpunmzanum u
reoMeTpuyueckasl KOHHUrypauus KOMIUICKCOB. BHemHeopOWTalbHBIE W BHYTPUOPOUTAJIBHBIC
KOMIUIEKChl. MarHuTHble CBOICTBa KOOPAMHAIIMOHHBIX COCIMHEHHWH B CBETE€ TEOPHM BAJIEHTHBIX
cBsizell. Teopust OTTANKUBAHUS DIIEKTPOHHBIX Map BAJICHTHOW 00OIOYKH.

Teopust xpucramumdeckoro monst (TKIT).  OcHoBuble mnonoxenus. CrnocoObl pacuICIUICHUS
d-ypoBHel KoMIIIIeKcooOpa3oBaTessl B moJie pa3nuyHoi cummerpun. Ilapamerp pacmennenus. Cua
nons nauranaoB. CuibHble U ciaalble 1mois. BBICOKO- M HM3KOCTIMHOBBIE KOH(QUIYyparuu. DHeprus
crabunmM3auuy mojeM JMrangoB. Husko- u BblcOKOCIMHOBBIE KOoH(purypauuu. OObsiCHEHHE
CIIEKTPaJIbHBIX U MAarHUTHBIX CBONCTB KOOPIMHALIMOHHBIX COCIUHEHUH.

Meton MoneKymsapHbIX opOuTtaneid.  [luarpaMMbl JHEPreTHUECKHUX YPOBHEH MOJEKYISAPHBIX
opOuTaneil I OKTa’3ApPTYECKOTO M TETPadIpPUYECKOr0 KOMIUIEKCOB C ILIEHTPAJIBHBIM aTOMOM
d-snemenra.

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

[Ipsimoit cuHTEe3. OOMeH nuranaoB. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLUUHU. TeMIUIaTHBIN
cunres. [Ipasuno [leiipone-Noprencena. IIoHsTHE O TPAHCBIUAHUU.



Xenarupii 3ddexr. TepmonmHamuka xenatHoro 3¢dexra. IlpenacraBnenne o ero mnpupoze.
Makporuknnueckuit 3ddekr. Tpanc-xematHpie coenuHeHus. M3oMepusi XeNaTHBIX KOMILIEKCOB.

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

KoopauHanuoHHble coeAMHEHUs B aHaIMTUYECKOM XuMuu. KOMIUIEKCHBIE COEIUHEHUS Kak
[IPOTUBOOIIYXOJIEBBIE TMpenaparbl. MeTalTOKOMIUIEKCHBIN KaTrain3. buoHeopranudeckas XUMus U
MmenunuHa. bop-HeliTpono3axBarHas Tepanus. PoTorpaduyeckas XUMHS,KPaCUTEIN U IIUTMEHTBHI.

5. MerannoopraHuyecKkrue KOMILIEKChl KaK 0COOBI THIT KOOPAWHAIIMOHHBIX COSTMHEHUN

Uctopus MOC: Butamua B12 (1o cymecTBoBaHusi 4denoBeka), coib lleiize, kapOOHWI HUKes,
¢deppouen, HoGenesckue mpemun — Haitopu, I'pad6c, Cy3yku — 3HaueHue OTKpbITHH. OOmas
xapakrepuctuka MOC — cinalbie HenossipHble cBsA3U. ClleCTBIE — OTHOCUTEINIbHASI HEYCTOMYMBOCTD,
MpUMEHEHHE B KaTallnu3e.

leomerpusi — crepuueckue (aKkToOphl, CIIEACTBUE MEHBIICH HampaBieHHOCTH d-opOuTaei.
JluHamMHKa — BpallleHHe JTUIICHA, IUKJIONCHTaJAneHuIa. VICKioueHne — IIoCKUil KBajpar BMECTO
TeTpajpa.

OnexrponHoe crpoenue. [IpaBuno 18 smextpoHOB. AHanorus ¢ npaBuia CHIDKBHKA C MPaBUIOM
oktera JIptouca. HeliTpanbHast cxeMa pacuera 3JeKTPOHOB, puMepbl. Vckimouenust u3 npasui — 16
3JIEKTPOHOB U CTepUUECKHe npernsaTcTBus. V3omo0anbpHas aHaIOTUsl.

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

OcHOBHEBIC MCTOIbI CHUHTC3a. OKHCIIHTENBHOE IMPUCOCANHCHUC )41 BOCCTaHOBHTCIIBHOC
OJIMMUHHUPOBAHUC. O6H_[I/Ie 3aKOHOMCPHOCTU H (baKTOpBI BJIMAIONIMEC Ha CKOPOCTH IIPOLCCCOB.

[Mpucoennnenne cBsizu M-H k ankeHam u Gerta-anmuMuHupoBanue. OOIIHME 3aKOHOMEPHOCTH U
MeTO/IbI OJIOKUPOBaHUA O€Ta-3IMMUHUPOBAHMS.

Peaknuu 3aMenieHust JIMTaHA0B. ACCOIMATUBHBIN U JUCCONMATUBHBIN MeXaHN3M. [IpOYHOCTD CBSI3H
C JIUTaHJIOM: XeNaTHbIH 3 deKT, TpaHCc-3PPEKT.

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

KapOonmnel meramnoB. Konumenmus mnpsMoro u  oOpaTHOro JIOHUPOBAHHMS, AaHAJOTHS C
M30LIMAHNUIAMH, CUHTE3 TUINYHBIX KapOoHmoB: Ni, Cr, Rh. Peakuuu okuciieHust 1 BOCCTaHOBIICHHS
(Br2, Na). AnkunupoBanue kapbonuiaros, murpaiust CO, npucoeaunenne RLi, peakust Xubepa.

®ocounHoBBIEe KOMIUIEKCHl. OO0Imas XapaKTepUCTHKA, METOJbl CHHTE3a, KOHUYECKUH yToJl, BIHSHUC
(hoCcHUHOB Ha KATATUTUIECKHE PEAKITHH.

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

Kommnekcsl ¢ ankeHamu. OOmasi XapakTepHUCTHKA, HMPUPOJA CBSI3H, METOJI CHHTE3a, OCHOBHBIC
peaKiuu: 3aMeIIeHNe JINTaHA0B, HyKJIeO()MIEHOE PUCOSTUHEHUE

Kommekch ¢ ankuHamu. OOmias XapakTepHCTHUKA, METO/IbI CHHTE3a U BO3MOXKHBIC IPEBpPAIICHHS,
KaTaJUTUYECKNE PEaKInu.

9. KomIuiekchbl IepexoIHbIX METAIIIOB € KApOOIMKINYECKUMH JINTaHJaMH

OOmrast xapakTepucTUKa IUKIONCHTAIMCHIWIBHBIX KOMIUIEKCOB, IPHPO/A CBSI3H, METOIBI CHHTE3A.
Oprannueckue peakiuu deppornena. Ommyrie B cBOKCTBax ¢eppolrieHa U kobansroneHa. [Ipumepst
UCTIONTb30BaHMSI IUKJIOTICHTA IMCHIIIBHBIX KOMIUICKCOB B KaTaJIk3e.



ApeHoBbIe KOMIUTEKChL. OQ0IIast XapaKTeprCcTHKa, METOJIbI CHHTE3a. Peakiuu 3aMenieHus JJUraiioB 1
HYKJI€O(IEHOTO 3aMENICHUS B KOJIBIIE.

10. MeTamIOKOMIUIEKCHEBIN KaTalu3

OO0mue TPHHIMIBL: KaTATUTUYSCKUN IUKI, ycroiuuBocth, TON u TOF. Pons nuranmos.
Crabunu3anysi aKTHBHBIX YaCTHII U KOHTPOIb PEAKIIMOHHOUW CITIOCOOHOCTH.

HaubGonee 3HauMMple OpraHMYEcKHE KaTalUTHUECKHE NpeBpaileHus: Peaknuu ruapupoBaHus,
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, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare m3ydeHus TUCHUIUIMHBI CTYJACHT JOJDKEH 3HATh OCHOBHBIE ONPENEICHUs TUCIIUILIHHEI,
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 Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3yUCHHS,;

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



— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOHN arTeCTaluu.

ITokazaTeneM BiajieHUS MaTepPHAIOM CIIY>KUT YyMEHHE Oe3 KOHCIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEI.

BaxxHo n0o0uThCA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpamaTrhCsi 3a KOHCYJABTALUSMH K
[IPENoJaBaTeo.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BHJE PEIICHHUS 3a7ad 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 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MareMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)

SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HaydyHOH 3ajjad€ W MHTEPIPETHPOBATh  IOIYUYEHHBIC
PpE3yNbTaThI

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydeHusi TUCHUIUIMHBI « XMMHUS KOOPAMHAIIMOHHBIX W METAJUIOOPTAaHMYCCKUX COCIMHCHHID)
00yJarouics JTOIDKEH:

3HATDb:
- OCHOBHBIE TIPUHIMIIBI TOCTPOCHUS H PEAKIHOHHOH CHOCOOHOCTH KOOPAMHAIMOHHBIX U
METaJUIOOPTaHMYECKUX COEAMHCHHUN, a TakXe O0JIaCTH WX BO3MOXKHOTO TNpUMEHEHus B cdepe
HayKOEMKHUX TEXHOJIOTUH.

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

BJIA/IETh:
- OCHOBHBIMH (DyHIIaMEHTAJbHBIMA HAyYHBIMU 3HAHUSAMH O CTPOCHUM, METOAaX IOJIy4YeHHUS H
XUMHYECKUX CBOMCTBAX KOMILIEKCHBIX COCIMHEHUI; CTAHJAPTHOW TEPMUHOJIOTUEN U ONPEACIEHUSIMH.

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

C 1enplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro MaTepuaina MpOBOAUTCS YCTHBIH ONpoC 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 TIONIOKEHUS KOOpAMHAIIMOHHON Teopun A. Bepuepa. LleHTpanbHBIA aToM, JUTaHIBL,
BHYTPEHHSISI U BHELIHSS Cephl, KOOPAUHAIIMOHHOE YHCIIO.

2. CuHTe3 H YCTOWYMBOCTh KOOPAWHAIMOHHBIX coequHeHnd. OOMEH JMraHaoB.

TPAHCBIUSIHHUS, XeNaTHBIN (D DEeKT.

[IpaBuio

3. DJEKTpOHHOE CTPOCHME KOOPAWHAIMOHHBIX COeIMHEHWH. MeToJ BajleHTHBIX cBsized. Teopus
Kpuctasumyeckoro monsi. CrekrpodoTromerpuueckuil  psja. MeTon MOJIEKYISPHBIX  OpOUTaeH.

4. T'eoMeTpUYeECKOE U INEKTPOHHOE CTPOCHHE MHU-KOMIUIEKCOB MEPEXOAHBIX MeTayioB. [IpaBuno 18
anekTpoHoB. Mcknrouenns. M3onobanbHas aHamorusl.

5. Peakuuu 3amerneHus JTUrasaoB. ACCOIIMAaTUBHBIN U TUCCOIMATUBHBIN MexaHu3M. [IpodHoCTh cBsI3n
C JIMTaHIOM: XeJaTHbIH 3¢ eKT, TpaHc-3PPeKT.




6. OKHCAUTEIFHOE IPUCOSINHEHNE U BOCCTAHOBUTEIBHOE AMUMHUHUpoBaHue. OOI1e 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 KOOpAMHAIIMOHHOM Teopun A. Bepuepa. LleHTpanbpHBIA aToM, JTUTaH[BL,
BHYTPEHHsISI U BHEIIHSS Cepbl, KOOPAUHALUMOHHOE YUCIIO.

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

3. DJEKTpOHHOE CTPOCHME KOOPAWHAIMOHHBIX COeIMHEHWH. MeroJ BajleHTHBIX cBsized. Teopus
Kpuctasumyeckoro monsi. CrekrpodoTromerpuueckuii  psja. MeTon MOJEKYISPHBIX  OpOUTaeh.

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

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

6. OKHCIUTEIFHOE IPUCOSTMHEHNE H BOCCTAHOBUTEIBHOE AIMMHHUpPOBaHUe. OOIIMe 3aKOHOMEPHOCTH
1 (paKTOPBI BIHSIONINE HA CKOPOCTh MPOLIECCOB.

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

8. KapOonwmnsl MmetaiioB. OOmas XapakTepUCTHUKA, NPUPONA CBSI3M, METOI CHUHTE3a, OCHOBHBIC
peaKnuu: 3aMeIleHNe JINTaHa0B, HyKJIeo(puIbHas aTaka 1o KapOOHWUITy.

9. ®ocounHoBBIE KOMILIEKChL. OOMIas XapaKTepUCTHKA, METO/IbI CUHTE3a, KOHMUECKUH Yrojl, BIHSHUE
(dbochUHOB Ha KaradUTUYECKUE peakiuu. [eTepouukinueckue KapOeHbl Kak Juradipl. [IpuauHb
YCTONYUBOCTH.

10. KomIniekcel ¢ aJKeHAMU U alIKMHAMHM. O6H.[a§[ XapaKTCpPUCTHKA, MMpUupoaa CBA3U, MCTOH CHUHTC3a,
OCHOBHBIC p€aKIUn: 3aMCIICHNUC JINTaH 0B, HyKJ’IeO(bI/IJ'IBHoe MPUCOCANHCHUC.

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

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

13. Karanu3. Peaknuu ruapupoBanus. OOIIMe TPUHIMIGI, KIIOYEBbIE CcTaauu. Karamuzaropsl
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 MOJOKEHHUSI KOOpAMHAUMOHHOW Teopun A. Bepnepa. LleHTpanbHbI aToM, JWTaHbl,
BHYTPEHH:ISI U BHEUIHSAS Cepbl, KOOPAUHAIIMOHHOE YHCIIO.

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

[Ipumep 2.
1. TeomeTpuueckoe U 3NEKTPOHHOE CTPOEHHE MH-KOMIUIEKCOB MEPEeXOAHbIX MeTaiioB. [IpaBuno 18
anekTpoHoB. ckmrouenns. M3onobanpHas aHaaorus.

2. KapOonmner meramioB. OOmias xapakTepUCTHKA, NPHUPOJA CBSI3HM, METOJ CHHTE3a, OCHOBHBIC
peaKnuu: 3aMeIleHNe JINTaHa0B, HyKJIeo(puIbHas aTaka 1o KapOOHWUITy.

Kpurepun onennBanus



Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYEeOHOW TWPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh X Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3aj1a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka ommyHO 8§ OamioB - BBICTaBJIIETCS CTYICHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHUH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xoporio 7 0aioB - BBICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka Xopomio 5 6ajuIoB - 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 HETOUYHOCTEH.

OreHka yHIOBIECTBOPUTENBHO 4 Oaiia - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 0Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIN,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HEyJOBJIETBOPUTENBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THUIIOBBIX 33/a4.

OrneHka HEYOBJIETBOPUTENbHO | Oaiul - BBICTABIAETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (popMyITupoBKax
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Tpu npoBenennu yctHoro auddepeHnpoBaHHOTo 3aueTa o0y4daroniemMycs npenocrasisiercs 30 MUHYT
Ha moarotoBKy. Ompoc oOyuwaromierocss Mo Oujaery Ha YCTHOM JIU(QEpeHIIMPOBAHHOM 3a4eTe He
JOJDKEH TIPEBHIATh OHOTO aCTPOHOMHYECKOTO Yaca.

[Tpu mpoBexeHUH yCTHOTO K3aMeHa oOydaromieMycst mpeaocTasisiercss 1 yac Ha moarotoBky. Ompoc
o0yyJaroierocsi Ha 5k3aMeHe He JI0JDKEH NPEBBIATh OJJHOTO aCTPOHOMHUYECKOTO Yaca.



