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1 Hesu u 3agaun U3y4eHHsi AUCUUIJIMHBI (MOTYJIs1)

1.1 llean ocBOeHUN TUCIUILIHHDBI

[{enpr0 OCBOCHMS TUCITUTITMHBI « MeTaIITIOOpraHNIecKast XUMHUS SIBJISICTCS O3HAKOMJICHUE
CTYJICHTOB C OCHOBHBIMHU KJIACCAMH METAJUIOOPTAaHHMUYECKUX COCTUHEHUH, ¢ UX (QU3MUYECKUMHU U
XUMHUYECKHUMH CBOWCTBAMH, PACCMOTPEHUE OCOOCHHOCTEH MPUMEHEHUS! METATIOOPTaHHYECKUX
COCIMHEHUI B XMMHUYECKOM CUHTE3C U B IIOBCEIHECBHOM KHU3HM.

1.2 3agaun TUCHUILIAHBI

3amaun ydyeOHOM AUCHMILIUHBI «MeTamtoopranndyeckasi XUMUsS» COCTOSIT B HU3YUYCHHH
OCOOEHHOCTEH KJIACCOB METAVIOOPTAHMYECKUX COCAMHEHUN (CTpoeHHe, (QUu3NUecKue u
XUMHUYECKHE CBOWCTBA); B PA3BUTHH YMEHUS IPAMOTHO IIPUMEHSITh TEOPETHUECKUE 3aKOHBI XHMHH
JUISL OCYIIECTBJICHUS CHHTE3a XMMHMYECKUX BEIECTB; B YCIEUIHOM IPOBEICHUU PACUYETOB AJIs
MPOBEJICHUSI OPTaHMYECKOTO CHHTE3a U BBIXOJA MPOAYKTOB XMMHUYECKON PEaKINH; B Pa3BUTUU
YMEHHS TIOJb30BAaThCS COBPEMEHHBIMH XHMHUYECKUMHU CIPABOYHUKAMHU, PYKOBOJCTBAMU H
OMOIMOTEKaMH; B M3YYCHUU HAMOOJee aKTyalbHBIX MPOOJIEM COBPEMEHHOM TEOPETHYECKOU U
IKCMIEPUMEHTAIBLHONW XUMHH, TTOHUMAaHWE UX 3HAYCHUS JJIsl Pa3BUTHS HAYKU U TIPOU3BOCTBA.

1.3 MecTo AucuMIuInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HucrunnmHa «MeTajutoopraHudeckass XHMHsD) OTHOCHUTCS K 4YacTH, (OpMHpyeMOit
y4aCTHHKaMHU 00pa30BaTebHbIX OTHOIIEHUH biioka 1 "lucuurmael (MoLynn)" yueOHOTO TI1aHa.
B coorBercTBHM ¢ pabouuM ydeOHBIM IJJAHOM IUCLMIUIMHA M3ydaeTcss Ha 4 Kypce. Bun
IIPOMEXYTOUHOM aTTeCTallu: 3a4eT.

N3ydenuto pucuuiuivHel «MeTauioopraHudeckas XUMHsD) MPEALIeCTBYeT H3y4YeHHE
mucuuIuine «Marematukay, «®Pusnkay, «H(popMaMoOHHO-KOMMYHHUKAIIMOHHbBIE TEXHOJIOTHU U
aHaJIU3 JIaHHBIX», a TAKKe U3ydeHHe AucuuIuinH: «Heopranuueckass xumus», «AHaIUTHYECKAs
XUMU», «Opranuueckas XUMHs.

1.4 Ilepevyenb MIaHMpPYeMbIX Pe3y/JbTATOB OOyYEeHHUS MO JUCUMILIMHE (MOIYJIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHOM MPOrpaMMbl

N3yuenne paHHOM ydeOHOW AWCHUIUIMHBI HampaBieHO Ha (OPMHPOBAHHE Y
00yYJarONUXCsl CISAYIONTUX KOMITETEHITHI:

KO,H 1 HAUMCHOBAHUEC UHAUKATOPA
JOCTHXCHHUS KOMIICTCHIINA

P €3YyJIbTaThbL 06y‘I€HI/IH 10 JTUCLHUIITIMHE

ITK-1. CriocobeH ocCyIIecTBIATh, CTaHIAPTHBIE OMNEpalyy 10 TpeIaracMbIM METOTUKAM,
HampaBJICHHBIC HA OJIYYCHHE M HCCIICIOBAHNE PA3IMYHBIX COSANHEHUHA M MaTepHaIOB
HIIK-1.1. OcymiecTBiIsIeT CTAHIAPTHBIE ONIEPAIMY | 3HAET CTaHAAPTHBIC ornepanuu,

HaIlpaBJICHHBIC Ha

1o npegjiaracMbIM MCTOJAUKAM, HAITPABJICHHBIC HA
MOJIyUCHUC u HCCJIICAOBAHUC XUMHUYCCKHUX
COC,HI/IHGHI/Iﬁ pasnnqﬂoi/i Opupoabl U MaTepuaioB
Ha UX OCHOBC

MOJYUYCHUC W MCCICAOBAHUEC PA3ITUIHBIX COC,HI/IHCHI/Iﬁ u
MaTepuaioB

YMECT OCYHICCTBIIATh CTaHAAPTHBIC OICpaluu npu pa60Te C
MCTAJUIOOPraHNUYCCKUMU COCIUHCHUAMU 110 TpejiaracMbiM
METOAMKAM, HAIlpaBJICHHLIC HAa MOJYYCHUEC U UCCIICIOBAHUC
Pa3JInIHbIX COC,HI/IHCHI/[ﬁ 1 MaTepurajioB

BJIAJIEET METOJAaMH MPOBEACHHUS OCHOBHBIX CTaHJAPTHBIX
orepanuii Mo IMpeAaaraéMbiM METOMKaM, HalpaBIeHHbIM
Ha TMOJIyYCHHE M HCCIIeI0BAaHUE Pa3UYHBIX COCAMHEHUH U
MaTepUaIOB

HIIK-1.2. Bri6upaer ONTHUMAIILHBIC
nabopaTopHbIe METO/IbI MOy YeHHs u
HCCIIeIOBAHHS XHUMHUYECKHX COCMHEHU I

Pa3IUYIHOM MPHUPOIBI K MAaTEPHAJIOB HA HX OCHOBE

3HaeT OCHOBHBIE NPaBHiIa PabOTHI ¢ METAIIOOPTaHUIECKUMHU
COCTMHEHUSIMH

yMeeT BBIOMpAaTh ONTHMAaJbHBIC JIAOOPATOPHBIE METOIBI
MONMYYeHHUsST W WCCICOOBAaHUS XHUMHUYECKHX COCTUHECHUH
Pa3JIUYHOM NPUPOJIBI U MATEpUAJIOB HAa UX OCHOBE

BIIAJICCT mpenapaTUBHEIMU MeTo1aMu CHHTE3a
9JIEMEHTOOPTaHMYCCKUX COCIMHCHHIA; HaBBIKAMH PaOOTHI C
razaMd M JIETKO TUAPOJM3YIOIIUMUCS COEJUHEHUSIMU;
TCXHUKOIM NpPOBEJICHUS CHUHTE30B B HMHEPTHOH atmocdepe;




KO,H 1 HAUMCHOBAHUEC UHAUKATOPA
JOCTUKCHUS KOMIICTCHIIMHU

P €3YyJIbTaThbL 06y‘I€HI/IH 10 JTUCLHUIITIMHE

TEXHUKOH MPOBEIEHN CHHTE30B IIPH HIU3KUX TEMIIEpaTypax;
TEXHHUKOH paboThI 101 BAKyYMOM

OKCIICPUMCHTAJIbHBIX JaHHBIX

[IK-3 CriocobeH HCTIONB30BaTh COBPEMEHHBIC TEOPETHUYECKUE INPEICTABICHIS XUMHYECKOW HAYKH IS aHAJIH3a

HUIIK-3.1 Hcnons3yer COBPEMECHHBIE
TEOPETUYECKHE  IPEACTABICHUS  XUMUYECKOI
HayKH B CBOEil npodeccroHaNnbHON e TeIbHOCTH

3HaeT OCHOBHBIE KJIACChI METaJUI0OPraHMYECKUX
COCAMHEHUH, WX (Qu3nuecKkne M XHUMHYECKHE CBOWCTBaA,
OCHOBHBIE ATaIlbl U 3aKOHOMEPHOCTH Pa3BUTUS XUMUYECKON
HayKH

yYMECT HCHOJIb30BaTh COBPCMCHHbBIC TCOPETUYCCKHUC
npeaAcTaBJICHUA XUMHUYCCKOM HayKu Ui aHajii3a
OKCIICPUMCHTAJIbHBIX JaHHBIX

BJIaACCT METOJAMHU aHaJIM3ad SKCHICPUMCHTAJIbHBIX JaHHBIX

UIIK-3.2 Wutepnperupyer pe3yabTaThl
XMUMHYECKOTO  OKCIIEPUMEHTa  HAa  OCHOBE
COBPEMEHHBIX TEOPETHIECKNX MPEACTABICHUH

3HACT MCEXAHHM3MBI  PEaKUUH  3JICMEHTOOPTraHUYCCKHUX
COCAMHEHUI, TUMBl XMUMHYECKHX CBs3ei, UX IOJISIPHOCTD,
CMEIICHUE DJIEKTPOHHOHW IUIOTHOCTH MO WHIYKTUBHOMY MU
Me30MepHOMY  3(p¢eKTy B DJIEMEHTOOPTaHWYECKHX
COCAMHEHUSIX; O0JNACTH MPHUMEHEHHS OCHOBHBIX KJIACCOB
JIEMEHTOOPTaHUYECKUX COSTMHEHHUI

yMeeT JenaTb BBIBOABI HAa OCHOBE COBPEMEHHBIX
TEOPETHIECKHUX TpeICTaBICHAN 1o pesynpTataMm
XUMHUUYECKOT0 DKCIIEPUMEHTA

BlIZICET COBPEMEHHBIMHU TEOPETUUECKUMU

NpeACTaBJIICHUAMU XHMUYCCKOM HayKH

IIK-5 CnocobeH OCyLICCTBISATh
uH(OpMAIINY 110 NPEJUI0KEHHON TEME

MOUCK M TNEPBHYHYIO O00pabOTKy Hay4yHOM U HAy4HO-TEXHHUYECKOM

UIIK-5.1 OcymecTBiseT NOUCK HAay4YHOH H
Hay4HO-TEXHUYECKOU nHpOpMAIIU 1o
NPEI0KEHHOM TeMe

3HAaeT METOJbl MOKMCKA HAyyHOH U Hay4YHO-TEXHUYECKOI
nH(popManny 1o NpeUI0KEHHOH TeMe

yMEET OCYILICCTBIATh TOWUCK HAYYHOH JHMTEPATyphl IO
3aJJaHHOM TeME U OCYIICCTBISATh €€ MPEICTABICHUE B BHIC
nokiana, pedepara, 0630pa 1o 3aJaHHON TeEMe

BJIaJICET METOJAMH MOVNCKA HAYYHOH W HAYYHO-TEXHUIECKOM
nHGOPMALINH TI0 IPEATIOKCHHON TeMe

HIIK-5.2 OcymecTBiasieT BBIOOp W 00pabOTKY
Hay4HOH W HAYYHO-TEXHUIECKOHN HH(HOPMAIINH TIO
MPEUIOKEHHON TeMe

3HAET METOJbl MOMCKA HAYYHOM M HAyYHO-TEXHHUYECKOMH
nHGOPMALINH TI0 IPEATIOKECHHON TeMe

YMEET OCYIIECTBIISATh  BBIOOp HM 00pabOTKy Hay4YHOH
JIUTEPATYPhI 10 33]aHHOU TeMe

BIIaJIeeT METOJaMH BBIOOPA M 00pabOTKKM HAYYHOU M HAyJHO-
TEXHUYECKOH MHPOPMAITUH 110 TIPEIUIOKESHHON TeMe

PesynbpTarel 0O0y4eHHs] TIO AMCHMILIMHE JAOCTUTAIOTCS B paMKax OCYIIECTBICHUS BCEX
BUJIOB KOHTaKTHOM M CAMOCTOSITENIbHOM pabOThl 00y4aIOIIHUXCsl B COOTBETCTBUH C YTBEPKICHHBIM

y4eOHBIM IIJTAHOM.

NHnukaTopbl  JOCTHXKEHUS

KOMIIETEHIIH I

cuuTaoTcs  cPOPMHUPOBAHHBIMU  IPU

AOCTUIKCHUU COOTBCTCTBYIOIIHUX UM PE3YJIbTATOB OGy‘-IGHI/I}I.



2. CTpyKTYypa U cofepKaHue JUCHUILIHHBI

2.1 PacnipegesieHne TPyA0EMKOCTH JUCHHUILINHBI 10 BHAaM pador

OO6mrast TpyA0€MKOCTh MHUCHIMIUIMHBI COCTaBisgeT 4 3adeTHBIX eawHuI] (144 dyaca), ux
acrpeieieHue 10 BUIaM paboT MpesicTaBlIeHo B Tabmmie

Bunsr pador Bcero dopma 00yueHus
4acoB OYHasi
7
CeMecTp
(gacsr)
KonTakTHas paboTa, B TOM YHciIe:
AynuMTOpHBIe 3aHATHS (BCEro): 104.2 104.2
3aHTHA JEKUMOHHOTO TUIA 34 34
71a00paTOPHBIE 3aHATHUS 68 68

MIPAKTUYECKUE 3aHATUS
CEMHUHAPCKHUE 3aHATHUS
HNuas xoHTaKTHas padora:

Konrposns camocrositensHo# pabotsl (KCP) 2 2
[TpomexyTtounas arrecraius (MKP) 0.2 0.2
CamocTosiTe1bHasi padoTa, B TOM YHCJIe: 39.8 39.8
Odopmiienne 1abopaTopHbIX PabOT U MOJArOTOBKA K UX 12 12
3aImTe
CaMOCTOSITENbHOE U3yUYEHUE TEOPETUIECKOTO MaTeprana 10 10
Pedepar 8 8
IToAroToBKa K TEKYLIEMY KOHTPOIIO 9.8 9.8
Oo1mas gac. 144 144
TPYA0EMKOCTH B TOM 4YHCJie KOHTAKTHasi padoTa 104.2 104.2
3a4. el 4 4

2.2 Copep:xanve TUCUMUIIJIMHBI
Pacnpenenenue Bu0B yueOHON pabOTHI M MX TPYIOEMKOCTH IO pa3jeiaM JUCUUIUINHBL
Pazgensl (TeMbl) AUCIUIUIMHBI, U3y4aeMble B 7 ceMecTpe (ouHast hopma 00ydeHHs)

KonmyectBo yacoB
Bueayaut
No HaumenoBanue pazaesioB (Tem) AymaropHas opHas
Bcero pabora
pabota
JI 113 JIP CPC

1. XuMusI METAJUIOOPTaHHYECKUX COCTMHEHNI. BBeneHue. 12 4 - - 8

2. MeTautoopraiiyecKasi XUMHS IISJI0YHBIX MeTaLIoB (rpymma 1) 50 8 - 34 8

3. Mertamnoopranmdeckasi XUMHS [IETI0YHO3EMENFHBIX METAIIIOB 50 3 ) 34 3
(rpymnma 2)

Mertamnoprannieckne COeAMHEHISI INHKA, KaAMUS U PTYyTH

4. 12 6 - - 6
(rpymma 12)

5 13;1)6MeHT00pFaHI/I‘IeCKI/Ie COEIMHEHUS OArPyIIbI 6opa (rpymmna 178 | 8 ) ) 93
HUTOI'O no pasoenam oucyuniurovl 141.8| 34 - 68 39.8
Konrpouss camocrositensHoit padbotsl (KCP) 2 - - - -
[Ipomexytounas arrecraums (MKP) 0.2 - - - -
OO1mas TpyI0eMKOCTb 110 AUCIMIUINHE 144 - - - -

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsTus / cemuHapsl, JIP — maGoparopHbie
3anatusi, CPC — camoctositensHas paboTa CTyJeHTa



2.3 Conep:xanue pa3esioB (TeM) IUCHUNINHbBI
2.3.1 3anaTHA JeKINOHHOI0 THIIA

HaumenoBanue paznena

dopma TeKyuiero

COCAMHEHUS [TOrPYIIIbI
6opa (rpynma 13)

Ne (Temb1) Coneprxanue pasjena (TeMbl) KoHTpOI

1. |Xumus Knaccndukarms 3JIEMEHTOOPTaHNYECKHUX COoeIMHEHUH. | Y CTHBIN omnpoc
Mmeramnoopranudeckux  |Mcropus MOy YeHHUS TIEPBBIX TpeacTaBuTenei
coemnHeHMi. BBeeHne. |[2IEMEHTOOPraHnYecKuX coeaunenuid. Tunel ceaseit B D0C, ux

NoJApHOCTh. PeaknnonHast cnocoO6HOCTb, adbunsHOCTh JOC B
3aBUCUMOCTH  OT TMOJISIPHOCTH  CBsi3u. HomeHkiartypa.
®uznyeckue coricTBa. OCHOBHBIE METOJBI MPEJICTABICHUSA
JTAHHBIX B BUJIC KPATKUX OTYCTOB M MPE3CHTAIIHIA.

2.  |Meramtoopranuueckas |JInTuiiopraHM4eckue COCOUHEHHsS B OPraHMYECKOM CHHTE3E.|YCTHBIN Ompoc

XUMUS IEJTOYHBIX [IpucoemuHeHrne K KpaTHBIM CBs3sIM. Peakunm 3amMereHws.
Meramios (rpymma 1) IleperpynmupoBku. Peaknum nuTtuii  (HaTpui, Kamuii)
OpPraHMYeCKUX COCJAMHEHUH C aHHOH-paguKaliaMu. Peakmuun
aMHUJIOB M QIKOKCHIOB JINTHSI, HATPHS U KaJIHS.

3.  |Meramooprannyeckas |bepmumiiopranuueckue COEIMHEHMUS. Ctpoenue. |Y CTHBIN OMpoc
XUMHAS Homenxnatypa. ®usnueckue u XUMHUYECKHE CBOWCTBA.
IIEJIOYHO3EMEITEHBIX MeTtoap! ony4eHus.

MeTauioB (rpymma 2) Maruuii opraHu4ecKkre COeIMHEHUsI B OPraHMYECKOM CHHTE3€.
IIpucoenunenune k kpatHeIM cBs3siM (C=C, C=0, C=N).
Peakuun 3aMelleHust (ranoreHsl, AIIKOKCHUTPYTIITBI).
[leperpynnupoBku. CHHTE3 APYruX METANIOOPTaHUYECKUX
coeauHenuit. Kanbuuii- u GapuiiopraHnyeckrue CoeMHEHHUSI.

4. |Meramtoprannyeckue |CTpoeHHe, METOAbl MOJNy4YeHHs, CBoWcTBa.  Peakuus|YcTHBIN onpoc
COCAUHEHHS LIMHKA, Pe(i)OpMaTCKOFO. KaTaHI/B COCAUHCHUSIMHU PTYTH.

Kaamus ¥ pTyTH (rpynmna |[BoiicTBeHHas peakuroHHast CIOCOOHOCTh o-
12) MEpKYpPHPOBAaHHBIX  KapOOHWJIBHBIX COEAWHEHWH. PTyTh
OpraHWYECKHE COSANHEHHS B KHBBIX Cpeax.
5.  |DnemenToopranndeckue |bOpOBOAOPOABI M HX MPOU3BOJIHBIE B OPraHUYECKOM CHHTE3E.|Y CTHBIN OIIPOC

Opranuntopansl. Conmu opraHo00paToB, WX NPUMEHEHHUE B
OpraHM4ecKoM CcHHTe3e. ['ajoreHuapl Oopa W WX pEaKIuH.
AJIKOKCH- ¥ alMJIOKCHOOPaHbI, MX IOJy9eHHE W CBOMCTBA.
AmoMuHuHOpranndeckue coenuHeHus. CBOWCTBa, MeToa
[OJIyYEeHHUs, peaKUuu. [UapuIbl aJlOMUHUSL B KauecTBE
BOCCTaHOBHTEJEH. AJIKOKCHUIBl ATIOMUHHUS B OPraHUYECKOM
cuntese. [IpoMbllieHHOE 3HaUYeHUE aIIOMUHUMOPraHu4eCcKuX
COeIMHEHUM.

2.3.2 3aHATHS CEMHHAPCKOI0 THNA (MPaKTHYeCKHe / ceMUHAPCKHe
3aHATHS/1a00paTOpHbIE PA00ThHI)

HaumenoBanue paznena

dopma TeKyuiero

MeTaJioB (rpynma 2)

Ne TemaTuka 3aHATHI/PabOT
(Temsr) KOHTPOJISI

1. |Merammooprannueckas |CuHTe3 1-(heHUII THHUIIUKIOTEKCaHOIA JIP1, P, KP1

XUMUS IETOYHBIX

MeTajuioB (rpynna 1)
2. |Meramnooprannueckas |Cunre3 nudenHunmerunkapOuHona JIP2, P

XUMUS

MIEIOYHO3EMETHHBIX

(P).

3amuTa naboparoproit pabotsl (JIP), konTponbHas padora (KP), nanucanue pedepara

2.3.3 IlpuMepHasi TeMaTHKA KYypPCOBbIX padoT
Kypcosast paboTta He mpeycMOTpeHa yueOHBIM IIIIaHOM.



2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecneyeHH sl A CAMOCTOATEIbLHON padoThI
00y4YaOIIUXCS 10 TUCHHILINHE

Bug CPC

[lepeuenp yueOHO-METOIMYECKOTO 0OECTIEYCHHUS TUCITUIIINHEI 110
BBITIOJTHEHUIO CAMOCTOATEIEHON PabOTHI

Odopmitenne mabopaTopHBIX
paboT ¥ MOATOTOBKA K MX
3alIuTe

1. DOmpmenopoiix, K. Meramiooprannieckass Xxumus : ydedHoe mocooue / K.
OnpieHOpoiix. — 5-¢ m3a. — Mocksa : JIaboparopust 3nanuii, 2026. — 749 c. —
ISBN 978-5-93208-543-1. — Tekct : aekTpoHHBIH // JIaHb : AJIEKTPOHHO-
oubmioreunass cuctemMa. — URL: https://e.lanbook.com/book/516906 (mara
obpamenust: 21.04.2026). — Pexxum tocTyia: 17151 aBTOPH3. M0JIb30BATENCH.

2. Peyros, O. A. Oprannyeckast xumus : yueOHUK : B4 yactsix / O. A. Peytos, A.
JI. Kypr, K. I1. Bytun. — 12-e u3n. — Mocksa : Jlaboparopust 3Hanuit, 2026 —
Yactb 1 —2026. — 570 c. — ISBN 978-5-906828-42-2. — TeKcT : 31IeKTPOHHBIH
I Jlanb : AJIEKTPOHHO-ONOIIOTEYHAs cHucTeMa. — URL:
https://e.lanbook.com/book/516905 (mata obpamenus: 21.04.2026). — Pexum
JOCTyTIa: TS aBTOPHU3. MOJIb30BATEINCH.

3. Peyros, O. A. Opranudeckast XuMusl : yaeOHHUK : B 4 gacTsx / O. A. PeyTos, A.
JI. Kypm, K. I1. ByruH. — 12-e u3n. — Mockaa : JIaboparopus 3Hanuit, 2026 —
Yactp 2 — 2026. — 626 ¢. — ISBN 978-5-906828-43-9. — TeKcT : 21eKTpOHHBIH
/ Jlanb : JIEKTPOHHO-OMOIMOTEUHAS cucreMa. — URL:
https://e.lanbook.com/book/516911 (mara obpawmenus: 21.04.2026). — Pexum
JIOCTYTIA: JUISl aBTOPH3. N0JIb30BaTeNeh
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Y4yeOHO-METOANYECKUE MaTepuajbl I CAaMOCTOATEILHONH pPabOThl OOYYaIOIUXCS W3
YKCJla MHBAJIKUJIOB U JIUL C OTPAaHUUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasisitorces
B (hopMax, aJanTHPOBAHHBIX K OTPAHUUYEHUSIM HX 30POBbS U BOCIIPUATHS HHPOPMAIIH:

JUis U1 ¢ HapyIICHUSIME 3PCHUS:

—B TMEYaTHOUW (popMe yBEITUUCHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B re4atHo (hopme Ha s3bike bpaitns.

Jlnig au1 ¢ HapyIIeHUsIMH CTyXa:

— B I1e4aTHO (opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JUJis vI1 ¢ HapyIIeHUSIMA OTIOPHO-JIBUTATEILHOTO amnmnapara:

— B TIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcsi.

3. OOpa3zoBaTesibHbIe TEXHOJIOTMHU, NMPUMeHsieMble TNPH OCBOCHUH IMCHUIIHHBI
(Moxyis)

B Xxozme wu3ydyeHMs [UCHUIUIMHBI TMPEIYyCMOTPEHO HCIOJIb30BaHUE  CIIEAYIOLIUX
00pa3oBaTeNbHBIX TEXHOJIOTHI:

- KOMIIETEHTHOCTHBIM MOAXOA B paMKax MPENnoJaBaHUs TUCHUIUIMHBI pean3yercs B
UCIIOJIb30BaHU Y MHTEPAKTUBHBIX TEXHOJIOTUH U aKTUBHBIX METOI0B (TIpo0ieMHast ieKkuus, padbora
B MaJIbIX TPYIITax) B COUETAHUU C BHEAYTUTOPHON pabOTOil.

- uH(OpMAIIMOHHBIE TEXHOJOTWH, TPUMEHSIEMble TPU HW3YYCHUH JUCIHUILIHUHBL:
UCIIONIb30BaHWE  HMH(OPMALMOHHBIX  PECypcoB,  JOCTYHNHBIX B HMH(OPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTtu VHTepHeT.

- aJIaNTUBHbBIE 00pa30BaTENIbHBIE TEXHOJIOTHH, TPUMEHSIEMbIE [TPH N3YUYCHUH AUCIUTIIIMHBI
— Uil JMIl C OrpaHMYEHHBIMH BO3MOYKHOCTSIMH 370POBbSI IPENYCMOTpPEHA OpraHMU3aLMs
KOHCYJIbTAIMil C HCMOJIb30BAHUEM AJIEKTPOHHON MOYTHI.

4. OueHouyHble cpeAcTBA UIA  TeKylIero KOHTPOJISI  YCIeBAaeMOCTH U
NMPOMEKYTOYHOM aTTeCTAlUMN

OreHoUHBIE CpelcTBa MpeJHa3sHAueHbl Ui KOHTPOJIS M OLEHKHM 00pa3oBaTENbHBIX
JOCTHKEHUH 00yJaromuxcs, OCBOMBIIINX porpaMMmy y4eOHOM TV CIUTUTAHBI
«MeTanmnoopraHudeckas XuMus».

OI1eHOYHBIC CPEJCTBA BKIIFOYACT KOHTPOJIbHBIC MaTEPHAIIBI IS MPOBEIACHHUS TEKYIero
KOHTPOJIs B hopMe 3aaHui ISt KOHTPOJIBHBIX paboT, KOHTPOJIBHBIX BOIPOCOB K J1a00paTOPHBIM
paboTam, BOIPOCOB K YCTHOMY OIPOCY, TeM pedepaToB ¥ MPOMeKYTOUHOI aTTecTanuu B hopme
BOIIPOCOB K 3a4eTy.



CTpyKTYypa OllEHOYHBIX CPEICTB IJIsl TEKYIIeld U MPOMEeKYTOYHOI aTTeCTAMH

/o

Kox n HanmeHoBaHMe
HHIUKATOpa
(B cooTBeTcTBUH C 11. 1.4)

PesynbraTel 00y4enus
(B cooTBeTCTBHH C 1. 1.4)

HanMeHoBaHmE OIIEHOYHOTO CpeacTBa

Texymuid KOHTPOJIb

IIpomesxyTouHast
aTTecTanys

HUIIK-1.1. OcymecTBiseT
CTaHJApTHHIE Oepaluu
T0 IIpe/laraeéMbIM
METOUKaM,
HalpaBJICHHbBIC Ha
TIOTy4YEHHE U
HCCIIEIOBaHNE
XMMHYECKUX COCIMHEHNI
Pa3IMYHOM NPUPOIBL U
MaTepuasgoB Ha UX OCHOBE

3HaeT CTaHIApTHBIE
oTepanyy, HalpaBJICHHBIC
Ha TTONTyYeHHE u
HCCIICIOBAHNE Pa3THIHBIX
COEJIMHEHUHN U MaTepHaJIOB

VeI onpoc
KonTponbHast paboTa
Pedepar

Bomnpoc na 3auere

ymeer OCYIIECTBIIAITh
CTaHAapTHBIE  ONepaluu
npu pabore c
METaNIOOPTaHUYECKUMU
COEIUHEHUSIMU o
pe/yIaracMbiM
METOIUKAM,
HaTpaBJICHHBIC Ha
MOy YeHHE u
HCCIICOBAHHE Pa3THIHBIX
COEJIMHEHUN U MaTepPHAJIOB

JlaGoparopnas pabota

BJIAJIEET METOJAMH
MIPOBEICHUS OCHOBHBIX
CTaHAApPTHBIX  Omepauui
o [IpeagaraéMbIM
METOIMKAM,

HaIpaBJIeHHbIM Ha
MOJIy4eHue "
HCCIIeIOBaHUE PA3IUYHBIX
COETMHEHUI "
MaTepHaoB

JlaGoparopnas pabota

WIIK-1.2. Beibupaer
ONTUMAJIbHBIC
1abopaTOPHBIE METOIBI
TTONTyYeHHS U
HCCIICIOBAHUS
XUMHYECKIX COSANHEHIH
Pa3IMYHOM NPUPOABL U
MaTepHaJioB Ha X OCHOBE

3HAeT OCHOBHBIC MpaBHIIA
paboThI c
METaJIOOPraHUYEeCKUMU
COCMHECHUSIMU

Vel onpoc
KonTponpHast paboTa
Pedepar

Bomnpoc na 3auere

yMeeT
ONTUMAJIbHBIE
nabopaTopHble  METOJbI
MOJyYeHHUS u
UCCIIeI0OBaHUS

XUMHUYECKUX COEAUHEHUH
pa3IMYHON OpUpOABl U
MaTEpHaJIOB HA UX OCHOBE

BBIOMpATH

JlaGoparopnas pabota

BJIa/IeeT MPETapaTHBHBIMH
MeTOoIaMu CHHTE32
3IEMEHTOOPTaHIMYECKIX
COCOUWHECHNM;  HaBBIKAMH
paboThI ¢ Ta3aMH M JIETKO
THIPOJTA3YFOIIIUMHUCS
COCTUHCHUSAMH, TCXHUKOU
MPOBEICHUS CHHTC30B B
HUHEPTHOMN atMmocdepe;
TEXHUKOUN NPOBEACHUS
CHHTE30B npu HU3KHUX
TeMIepaTypax; TEXHUKOU
paboThI ITOJT BAKYYMOM

JlaGoparopnas pabota

UIIK-3.1 Ucnons3yer
COBPEMCHHBIE
TEOPETHYECKHE
MIPEACTaBICHUS
XUMHUYECKON HayKH B
cBOEH

3HACT OCHOBHBIC KJIACCHI
METaJNTIOOPTaHUIECKUX

COCIUHECHHUM, uX
(u3HUecCKre 1 XUMUIECKIE
CBOMCTBA, OCHOBHBIC
9Tanbl M 3aKOHOMEPHOCTH

Vel onpoc
KonTponpHast paboTa
Pedepar

Bomnpoc na 3auere




npodecCHoHaNbHON pa3BUTHS XUMHYECCKON
JeTeIIbHOCTH HAYKH
ymeer ucrosik3oBath | Jlaboparopuas pabora -
COBpPEMECHHEIC
TEOpETHYECKHE
MIPECTaBICHAS
XUMHYCCKONH HAayKd JUis
aHanm3a
IKCIEPUMCHTATBHBIX
JTAHHBIX
BIIaNICCT Metonamu | JlaboparopHas padorta -
aHanm3a
IKCICPUMEHTATBHBIX
JTAHHBIX
3HAET MEXaHU3MBbI peakluii | Y CTHBIN Ompoc Bomnpoc na 3auere
3JIEMEHTOOPTaHMYECKIX Kontponsnas pabora
COeTMHEHUH; tumel | Pedepar
XHMHYECKUX CBS3EH, HX
MOJISIPHOCTh,  CMEIICHHE
3JEKTPOHHOW  TUIOTHOCTH
0  WHIYKTHBHOMY H
Me30MepHOMY 3 QeKTy B
3JIEMEHTOOPTaHUYECKUX
HIIK-3.2 COCJTUHEHUSX; obnacTi
HuTepnperupyer NPUMEHEHHUSI  OCHOBHBIX
Pe3yJIbTaThl XUMUYIECKOTO | KIAcCOB
SKCIICPUMEHTA Ha OCHOBE | DJIEMEHTOOPraHMYECKHX
COBPEMEHHBIX COCIMHEHUI
TEOPETUIECKUX yMeeT nenaTh BBIBOABI Ha | JlaGoparopHnas paboTa -
MIpeICTaBICHUN OCHOBE COBpPEMEHHBIX
TEOPETHIECKHUX
MpeACTaBICHUN o
pe3yipTatam
XUMHUYIECKOTO
SKCIIEPUMEHTA
BiameeT  coBpeMeHHbIMU | JlaboparopHas paborta -
TEOPETUYECKUMU
MPECTaBICHUSIMU
XMUMHYCCKON HAYKU
3HaeT METOJBl MOHUCKA | YCTHBIN OIIpoC Bomnpoc Ha 3auete
Hay4HOU u Hay4yHo- | KonTponsHas pabora
TEXHUYECKON Pedepar
nH(pOpMAITAN o
MPEUIOKEHHON TeMe
ymeer ocymecTBisATh | JlJaboparopnas pabota -
UIIK-5.1 OcymiecTBisieT | HOUCK Hay4HOH

MOUCK HAYYHOH U
Hay4YHO-TEXHUYECKOU
HH(OpPMAINH 110
MIPEATI0KEHHOH TeMe

JIUTEPATYPhl O 3aJaHHOU
TEME U OCYLIECTBIISITH €€
NPE/CTABJICHHE B  BHJE
JIOKJIaj1a, pedepara,
0030pa 1o 3aJaHHOW TeMe

BJIaaCCT MCTOJdaMU ITOHMCKa

JlaboparopHas pabota

HAYYHOU i HAYYHO-
TEXHUICCKON
nHpOpMAITAN o
MPEUIOKEHHON TeMe
3HaC€T METOJBI TIOMCKA | YCTHBIN OIMpPOC Bompoc Ha 3adete
NIIK-5.2 OcymecTBisieT . A p p
Hay4YHOH n Hay4yHo- | KonTponsHas pabora
BEIOOp M 00paboOTKy .
. TEXHUUYECKOU Pedepar
HAy4YHOH M Hay4IHO-
nH(pOpMAITAN o

TEXHAYECKOM

Hpe[lHOXCGHHOﬁ TEMC




uHpopmanuu 1o yMeer ocymectBisiTh | JlaboparopHas paboTa -
IPEeI0KEHHON TeMe BEIOOp W 00paboTky
HAy4YHOH JIMTEpaTyphl IO
3aJJaHHOH TeMe

BJIajieeT MeTolaMH BbiOopa | JlabopaTtopHas paboTa -
n 00pabOTKM Hay4yHOW U
Hay4HO-TEXHUYECKOU
nHpOpMAITAN 1o
MPEUIOKEHHON TeMe

TunoBbie KOHTPOJIbHbIE 3aJaHUSI MM HHbIE MaTepUAaJIbl, He00X0MMBbIe 1JIl OLleHKH
3HAHWH, YMEHHIi, HABBIKOB H (MJIH) ONBITA AeSATeIbHOCTH, XapaKTePU3yOIIHNX 3TANbI
¢GopmMupoBaHusi KOMIIETEeHIM B Mpollecce 0CBOEHHUSI 00Pa30BaTeILHON MPOrPaMMBbl

Koumponvnan paooma 1

BapuanTt 1

1. PacmupyiiTe Ha3BaHUE M IPUBEAUTE XUMUUECKYIO GOPMYITY:
Jpimsamias sxugkocts Kame

2. Hanmummre CTpyKTypHYIO (GOPMYITy COSAMHECHHUS
JunponuinuuHk

3. JlaiiTe Ha3BaHU CIEIYIOIIMM COEIUHEHUAM

C2H5ZnC1

4. Accouumarst JIOC.

Bapuanr 2

1. PacupyiiTe Ha3BaHUE M IPUBEAUTE XUMUUECKYIO GOPMYITY:
Comns Ieiize

2. Hanmmmre cTpykTypHYI0 (pOpMYITy COCTUHEHHS:
deHnamMaraniiopomug

3. JlaiiTe Ha3BaHU CIEIYIOIIMM COEIUHEHUAM

CsHiiNa

4. CiocoObl yBeTHU4eHHE PeaKIMoHHOM criocooHocTr JIOC

Peghepam

Temamuka pegpepamog

[TeperpynnupoBka Buttura

Ileperpynnuposka CtuBeHca

[TeperpynnupoBka ['posemireitna-llummepmana

[eperpynnuposka @puua-byrrendepra-Buxens

[IpaBuno Kpama n ®enkuna-Ana

IIpaBuiio 18-Tu 351eKTPOHOB

[TpuHnun n30100aTbHON aHATOTHH

Peakuust Cummonca-CMuta (LMKJIONPONaHUPOBAHUE [IMHKOPTraHUUECKUMU

COCTMHCHUSIMU )

9. CuHte3 oprannueckux coeauHeHui mo Kuoxento (cMemaHHble OpraHu4ecKue
MIPOM3BOIHBIC IIMHKA U MEH B peakiusax couetanus Knochel)

10. Peakuus coueranus Heruinm

11. CtpykTtypa u moiaydeHre 60popraHMIeCKUX COeAUHEHUN

12. CBoiicTBa 60OpOPraHUYECKUX COSANHEHUM U MX MPUMEHEHUE B OPTraHUYECKOM CHHTE3E.

13. TOKCHYHOCTh PTYTHOPTaHUYECKUX cOeNUHEHU. bosesnp MuHamara.

14. Coxpanenue KOHGUTYpALH TP TOTYUYCHUHN JIUTHH OPraHUnYeCKUX COSINHEHHUH
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Bonpocwt onsa ycmnozo onpoca

MeTo/1bl OCYIIIKU PEareHTOB U PACTBOPUTEIICH.

KucnotrHo-0CHOBHBIE peaklui B XUMUU METAJIIOOPTaHUYECKUX COSAMHEHUH.
Peakunu Hyki1eouIbHOTO MPUCOSANHEHHSI, BUSIHUE CHIIBI HYKJIeO(puIIa.
[Tonyuenue ciupoOTOB MPU MOMOIIHA METAJUIOOPTAHUYECKUX COSAUHEHUN C
YBEJIMYEHUEM YTIIEPOJHON LIEMH.

CuHTE3 HUKIIONPOIAHOB.

TOKCHYHOCTh METAITTIOOPTAHUYECKUX COCTUHEHUN.

MeTtobl onpeieieHHust KOHIEHTPAUU Oy TUILTUTHSL.

Crioco0sI TOTy4YeHUsI MarHUHOPraHUYECKUX COCTMHCHUH.

el

Sl N

Konmponsusie éonpocwt k 1abopamopusim pabomam

Jlabopamopnas paboma Nl

1. OOBscHHUTE BIMSIHUE CTPOCHUS aJIKUHOB HAa CKOPOCTh B3aUMOJICHCTBHSI C METANTUYECKUM
HaTPHEM.

2. PacckaxuTe METO/ bl a0COIIOTUPOBAHMS OPTaHUYECKUX PACTBOPHUTEIICH U IIPUBEANUTE
CXEMBI COOTBETCTBYIOIIUX PEAKIUH.

3. Hanummre noGo4YHbIE peakinu, KOTOpble MOTYT MPOTEKATh IpU CHUHTE3e 1-

(EeHWII THHUIILUKIIOTEKCAHOIA.

4. Hanmumure MexaHU3M MPOTEKAIOLIEH peakLinu.

Jlabopamopnas paboma Ne2

1. Hanmumure paBHoBecus lllneHka st ucnoib3yemMoro peaktusa [ 'puHbspa.
2. Hanmumure MexaHU3M NPOTEKAIOLIEH peakLnu.

3. Kakue no6oyHble IPOAYKTHI MOTYT 00pa30BBIBATHCS IIPU CHHTE3E
nuQeHnIMeTuIKaporHona?

3a4yeTHO-3K3aMeHANIMOHHbIE MaTepHAJIbl VI TNPOMEKYTOYHON  aTTecTaluu
(3K3aMeH/3a4€T)

Cnucoxk 60onpocoe 011 n0020moeKu K 3auemy

OTKpBITHE JIEMEHTOOPTAaHUYECKUX COSTMHEHUH.

Tunel cBs3el B METAILIOOPTaHUYECKUX COCIUHEHHUSX.

[IpaBuio 18 31neKTpOHOB.

Kinaccudukamms MOC.

[TpuHIMT M30700aTBHON aHATIOTHH

Jlutuiioprannueckue coemuHenus. CTpykTypa, Xapaktep cBszeid. CmocoObr  eé

AKTHUBALINN.

7.  MeTobl OJIy4EeHNS TUTUHOPTaHUYECKUX COEMHEHUN. 3aKOHOMEPHOCTH, BIMSIOLINE Ha
METAJJIMPOBaHUE.

8. XuMHYECKHE CBOMCTBA IUTUHOPTraHNYECKUX COCTUHEHU.

9. CoxpaHeHue KOHPUTypaluu XUpadIbHBIX aTOMOB 1pH nonyueHnu JIOC.

10. I[Tonyuyenue nnuaos u3 JIOC u ux npuMEeHEHHE B OPraHUYECKOM CUHTE3E.

11. PackpsiTie nukinndeckux 3¢upoB non aeiicrsuem JIOC. Harpuii, kanuiiopranudeckue
COCIMHEHMUS.

12. IleperpynnupoBka Buttura.

13. IleperpynnupoBka CTuBeHca.

14. ITeperpynnupoBka ['poenmmreiina — [{ummepmana.

15. leperpynnupoBka @puya — Byrrenbepra — Buxens.

16. bepunuitoprannueckue coequHeHus. CTpyKTypa, IoIy4eHHe, CBOCTBA.

SAINAIE IS M



17. Maruuitoprannueckue coequHeHus. CTpyKkTypa, MoJydeHue, CBOMCTBRA.

18. IIpaBuna Kpama u ®@enknna — AHa.

19. Opranuyeckue COSTUHEHUS KalbLUs, CTPOHIHS, OapHsl.

20. Hunkopranunueckue coequuenus. Papnosecue lllnenka. [lonydenue, cBOMCTBA.

21. Peaknus Cummonca — CmMuTTa.

22. CuHTe3 opraHMueckux coeiuHeHui no Kuoxento.

23. Peaknus coueranus Herumu.

24. Kapmuiiopranmdeckue coeiuHeHus. CTpyKTypa, 0JIy4eHHUe, CBOMCTBA.

25. Prythoprannueckue coequneHus. CTpykTypa, mojJy4eHue, CBOMCTBRA.

26. bopopranunueckue coequnenusi. CTpykTypa, MoJy4YeHue, CBOMCTBA.

27. AmoMuHuiiopraHudeckue coenuHeHusd. CTpykTypa, MOJIy4YeHHE, IPUMEHEHHE B
MPOMBIIIIIEHHOCTH.

28. XuMHuecKHe CBOICTBA aIFOMUHUNOPTaHUYECKUX COSIMHEHUH.

KpuTtepuu oneHuBaHuUs M0 3a4eTy:
«324TEHO»: CTY/EHT BBIIIOIHIII BCE JIAOOpATOpHBIE PAOOTHI M YCIENIHO MX 3aIIUTHII, YCIICIIHO
BBITIOJIHWJI BCE KOHTPOJBHBIE paboThl M pedepar, Takke CTyIEHT CBOOOJHO BiajeeT
TEOPETHYECKUM MaTepHajioM (3HAaeT KaK OCHOBHBIC, TaK M CHEHU(HYECKHE CHHTECTHUCCKHE
METO/IbI, & TAK)KE MEXaHU3Mbl OCHOBHBIX PEAKLUH), JONMYCKAaeT HE3HAYUTEIbHbBIC OIINOKH.

«HE 3a4YTEHO»: CTYACHT HE BBIMOJHUI BCceX JAOOpaTOpHBIX paboT auOO0 WX HE 3alMUTUI, HE
BBITTOJIHWJT YCIICIITHO BCE KOHTPOJIbHBIE paboThl U pedepar, a Takke MaTepual HE YCBOCH HITH
YCBOCH YaCTUYHO, CTYACHT IIJIOXO BJIAACCT TCOPCTUYCCKUM MaATCpUaIOM (Ha6JHOI[aIOTC$I
CYIIIECTBEHHBIC OMIMOKH MTPH 00CYKICHUH 0a30BBIX CHHTETHYECKUX METOJIOB).

OueHo4HbIE CpeACcTBAa Ui WHBAJIWAOB U JIMI C OTPAaHMYCHHBIMH BO3MOKHOCTSIMU
3JI0pOBbsI BHIOUPAIOTCA C YYETOM UX WHAUBHUYaTbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIUAAM U JIUIIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
IPEJOCTABIISCTCS JOTIOJHUTEFHOE BpeMs JIJIs IOATOTOBKM OTBETA Ha 3K3aMEHE;

— IpY MIPOBEJICHNUU IIPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB 00YUEHHS HHBAINIOB U JIHII C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSI IPEAYCMATPUBACTCS MCIOIB30BAHNE TEXHUUECKUX
CPE/ICTB, HEOOXOAMMBIX UM B CBSI3U C X MHIUBHYyaTbHBIMU OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS
M WHBAINAOB TMPOIEIypa OLEHHBAHUS pE3yJIbTATOB OOYYEHHS 10 JUCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHWBaHMS PE3yJIbTATOB OOYYEHUS WHBAJIUIOB U JIUIl C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsSI 110 JUCHUIUIMHE (MOIYJIIO) TPEAyCMaTpPUBAET IPEAOCTABICHHUE
uHpopManuu B ¢opMax, aJaNTHPOBAHHBIX K OrPAHWYEHUSIM HX 3JI0POBbS M BOCIIPHSITHS
uHpOpMaLUu:

JUst UL ¢ HapyIIeHUSIMH 3PEHUS:

— B [1I€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JUnist U1 ¢ HapyIIEHUSIMH CITyXa:

— B TIeYaTHOM (opme,

— B (hopMe 2IIEKTPOHHOT O TOKYMEHTA.

JUst IUI ¢ HapyIIeHNUSIMH OTIOPHO-/IBUTATEIILHOTO anIapara:

— B Ie4aTHoO (opme,

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA.

JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcsi.



5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTH A

5.1. YueOHas qureparypa

1. Dnprien6poiix, K. Metamooprannueckas xumust : yaeoHoe nocodue / K. DnpiieHopoitx. —
5-e u3n. — Mockaa : Jlaboparopus 3Hanui, 2026. — 749 ¢. — ISBN 978-5-93208-543-1. — Tekcr :
ANIEKTPOHHBIN 1/ Jlanp : AIIEKTPOHHO-OMOIMOTEeUHAs cCHCTEMA. — URL:
https://e.lanbook.com/book/516906 (mara obparenus: 21.04.2026). — Pexxum gocTyma: 1j1s aBTOpH3.
TIOJIb30BATEIIEM.

2. PeytoB, O. A. Opraanueckas xumus : yaeOHuk : B 4 yactsx / O. A. Peyros, A. JI. Kypr, K.
I1. Bytun. — 12-e u3n. — Mocksa : Jlaboparopust 3nanuii, 2026 — Yacts 1 — 2026. — 570 c. —
ISBN 978-5-906828-42-2. — TeKcT : 31eKTpOHHBIH // JIaHb : 27IeKTpPOHHO-OMOIMOTEYHAs CUCTEMa. —
URL: https://e.lanbook.com/book/516905 (mata obpamenus: 21.04.2026). — Pexxum pocryma: s
ABTOPH3. MTOJIL30BATEIICH.

3. PeyroB, O. A. Oprannueckas xumus : yueOHUK : B 4 acTsix / O. A. Peyros, A. JI. Kypr, K.
I1. bBytun. — 12-e m3n. — Mocksa : Jlaboparopus 3Hanui, 2026 — Yacte 2 — 2026. — 626 ¢. —
ISBN 978-5-906828-43-9. — TekcT : 21eKTpoHHbIH // JIaHb : 37IeKTpOHHO-OMOIMOTEeUHAas cUcTeMa. —
URL: https://e.lanbook.com/book/516911 (mara oOpamenus: 21.04.2026). — Pexum goctyma: mist
aBTOPU3. MIOJIb30BATEIICH

4. PeytoB, O. A. Opraanueckas xumus : yaeOHuk : B 4 yactsx / O. A. Peyros, A. JI. Kypr, K.
I1. Bytun. — 10-e m3n. — Mocksa : Jlaboparopust 3Hanuii, 2026 — Yacts 3 — 2026. — 547 ¢. —
ISBN 978-5-906828-41-5. — TeKcT : 31eKTpOHHBIH // JIaHb : 27IeKTPOHHO-OMOIMOTEYHAs CHUCTEMa. —
URL: https://e.lanbook.com/book/516910 (mata obpamenus: 21.04.2026). — Pexxum pocryma: s
aBTOPH3. MTOJIL30BATEIICH.

5. Peyros, O. A. Oprannueckas xumus : yueOHUK : B 4 acTsx / O. A. Peyros, A. JI. Kypr, K.
I1. bBytun. — 10-e m3n. — Mocksa : Jlaboparopus 3Hanui, 2026 — Yacte 4 — 2026. — 729 ¢. —
ISBN 978-5-906828-40-8. — TekcT : 21eKTpoHHbIH // JIaHb : 37IeKTpOHHO-OMOIMOTEeUHAast cUCTeMa. —
URL: https://e.lanbook.com/book/516909 (mata obpamienusi: 21.04.2026). — Pexum mocrtyma: ajst
aBTOPU3. MIOJIb30BATEIICH.

5.2. llepuoanyeckasi JuTEpaTYpa

1. Organometallic Chemistry — 3apyOeXHBI Hay4YHBIA S>KypHaJI, ITyOJIHKYIOIIUH,
NOCBALICHHBIM TEOPETUYECKHM acCHeKTaM, CTPYKTYPHOH XUMHH, CHHTE3Y, (H3HUECKUM H
XUMHYECKHM CBOMCTBaM (BKJIFOUAsi MEXaHHW3Mbl PEaKIWH) W MPAKTUIECKOMY HPUMEHEHHIO
MCTAJNIOOPTraHUYCCKUX COGHHHGHHﬁ.

2. Applied Organometallic Chemistry — 3apyOexHbII HAyYHBIN *KypHaJ, HalleJEHHBIN Ha
NPUKJIAJIHYI0 METAIUIOOPTaHUYECKYI0 XUMHIO, B KOTOPOH MyOIMKYIOTCS MTOJTHBIE CTaThH, 0030PHI,
MUHU-0030pbl M COOOIIEHHS O HAay4YHbIX HCCIEAOBAaHHUAX BO  Bcex  o0jacTsx
MeTaHHOOpFaHHHGCKOﬁ XUMHHU C YHACTUCM MCTAJIJIOB OCHOBHBIX I'PYIIIL, NCPEXOAHBIX MCTAJJIOB,
JTAHTAHOWJIOB U aKTHHUJIOB.

5.3. UHTepHeT-pecypchbl, B TOM YHCJIe COBpeMeHHble NpodeccuoHAIbHbIE 0a3bl
JAHHBIX M HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI

DJIeKTPOHHO-0MOMoTeuHbIe cucTteMbl (IBC):

1. OBC «IOPAPIT»https://urait.ru/

2. B3BC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. BBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHDb» https://e.lanbook.com

IIpodeccuonaibubie 6a3bl JAHHBIX:
1. Web of Science (WoS) http://webofscience.com/
2. Scopus http://www.scopus.com/



https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/

3. ScienceDirect www.sciencedirect.com
4. Kypuans! uzgarenscrsa Wiley https://onlinelibrary.wiley.com/
5. Hayunas anextponnas oubnaunoreka (HOb)http:// www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXUBBI BEAYIIUX 3aIaHbIX HAy4YHBIX KypHaAJIOB Ha Poccuiickoit
maTdopme HayuHbIX KypHaaoB HOMKOH http://archive.neicon.ru
7. HamumonanbHas osyeKTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOW OHOIMOTEKe
nuccepTaruii Poccutickoit rocynapcreHHou oubaunorexu (PI'B) https://rusneb.ru/
8. DmnekrponHas koywekius Okchopackoro Poccuiickoro ®@onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: https://link.springer.com/
Pecypchbl ¢cBO0OTHOIO 10CTYyNA:
1. AmMepukaHCKas maTeHTHas 06a3a JaHHBIX http://www.uspto.gov/patft/
2. TlomHble TeKCTHI KaHAACKUX AuccepTanuii http://www.nlc-bnc.ca/thesescanada/
3. KwubepJlenunka (http://cyberleninka.ru/);
4. HWudopmanuonHas cucreMa "EnumHoe 0KHO ocTymna K 00pa3oBaTeIbHBIM
pecypcam"http://window.edu.ru/;
5. Enunas komnexuus uupoBeIX 00pa3oBaTeiIbHBIX pecypcoB http://school-
collection.edu.ru/ .
6. OOmas TeopeTnueckas HHPOpPMALKS IO METAJTUIOOPTaHMUEKON XUMUN
https://www.masterorganicchemistry.com/2015/10/28/whats-an-organometallic/

Co0cTBeHHBbIE JIEKTPOHHBIE 00pa3oBaTe/ibHbIe U HH(POPMAIIMOHHbIE PeCYPChI
KyoI'Y:

1. Cpena MOAyJIBHOTO TUHAMUYECKOTO 00yueHushttp://moodle.kubsu.ru

2. ba3a y4eOHBIX MJIAHOB, Y4€OHO-METOANYECKUX KOMITJICKCOB, IMyOIUKaIUil 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubamnorexa nHOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAITMOHHBIX
o0pasoBatenbHbBIX TeXHONOTHIhttp://mschool.kubsu.ru;

4. DOnexkrpoHHbi apxuB qokyMeHTOB KyOI Yhttp://docspace.kubsu.ru/

6. MeToagnueckue ykazaHus JJis1 00y4al0UIUXCS M0 OCBOEHUIO TUCHMILIUHBI (MOIYJISA)

VYcnemHoe wu3yyeHHe AUCHMIUIMHBI «MeTtamtoopranudyeckass XuMmus» TpeOyeT oT
CTYACHTOB PETYJSPHOTO IOCELICHUS JIEKIHMH, a TakKe aKTUBHOW pabOThl HA NMPaKTHUYECKUX
3aHATUSAX, BBIMOJHEHHUS] MPOBEPOUYHBIX PaOOT, BBHIMOIHEHHS] M 3alUTHl JJAOOPaTOpHBIX padoT,
O3HAaKOMJICHHSI C OCHOBHOM U JIOIIOJIHUTEIILHON PEKOMEHAYEMOM JTUTEPATYPOU.

[Ipy DOArOTOBKE K JEKIIMOHHOMY 3aHATHIO CTYJIEHTaM PEKOMEHIYETCs:

1) mpocMoTpeTh 3amucu OpeplIylied JIEKIMM M BOCCTAaHOBUTH B IaMATU DaHEe
M3yYEeHHBIN MaTepual;

2) 6erio MpOCMOTPETh MaTepuall MPEACTOSIIEH JIEKIUH, C LENbI0 JYYIIero YCBOCHHUS
HOBOT'O MaTepHaa;

3) caMOCTOATENBHO NMPOpadbOTaTh OTACNIbHBIE (PPArMEHTHI TEMBI MPOIUION JIEKIUH, €CITU
3TO HEOOXOINMO.

IIpu KOHCIIEKTUPOBAHUH JIEKLIHOHHOIO MaTepuaa CTyAeHTaM HyKHO CTPEMUTHCS KPaTKo,
CXEMaTU4HO, MOCJEAOBATEIbHO M JIOTUYHO (PUKCUPOBATH OCHOBHBIC IOJIOKEHUS, BBIBOJIBI,
0000mmeHuss U HOPMYIHPOBKHU, HE MHITAACH 3aNUCATh BECh MPEMOJAaBaCMblii MaTepUas CIOBO B
CJIOBO.

IIpy 1OATOTOBKE K 71a00PaTOPHOMY 3aHATHIO PEKOMEH/IyeTCs:



https://www.sciencedirect.com/
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https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
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1) BHMMaTeNnbHO H3yYUTh MaTepHall MPEICTOSANICH pabOThl M COCTaBUTh IUIAH €€
BBITIOJTHEHMUS;

2) yInenuTh TOBBIICHHOE BHUMaHUE SKCIIEPUMEHTAIFHBIM OCOOCHHOCTSIM IMPECTOSIICH
paboThI (MCIOIB3yEMBbIM PEAKTHBAM M 000pPYIOBaHMIO, @ TAK)KE TEXHUKE PA0OTHI C HUMH);

Bremonnsate mabopaTopHyio paboTy HEOOXOAMMO aKKypaTHO | TIOCIEAOBATENIbHO,
OTpa’kasi BCE €€ OCHOBHBIC JTambl B JIAOOpPAaTOpHOM >KypHaie. Jlis ycHemrHoW 3aIiuThl
nabopaTopHO pabOTHI HEOOXOIUMO TIIATEIBHO U3YYHUTh JIEKIIMOHHBIN U, €CIIA ATO HEOOXOIUMO,
JOTIOTHUTEIFHBIA TEOPETUYSCKUN MaTepHall 1Mo TeMe paboThl, a TaKKe MPAaBHIBLHO 3allOJHUTH
7a00paTOPHBIA KYypHAJ, CHIETaB BCe HEOOXOAMMBIC pacdyeThbl W CHPOPMYIHPOBAB BBIBOJBI IO
Ipo/ieJIaHHOM paboTe.

[Ipu mnpopaboTKe JEKIIMOHHOTO MaTepuaja ¥ BBINOJIHEHUU Ja00paTOpHOM paboThI
CTyJACHTAaM HEOOXOAMMO OTMEYaTh T€ BOMPOCHI M pa3ieibl, KOTOpPBIE BBI3BIBAIOT y HUX
3aTPYAHEHUS. C IEIBI0 TOCIEAYIONICH KOHCYIBTAIIUH Y TPETIOAaBaTEIS.

CaMocrosiTenpHast paboTa HapsLy ¢ ayJUTOPHOW MPEACTABISACT OAHY M3 BaKHEUIINX
dbopm yuebHOTO TIporiecca. CamocTosTeNnbHast paboTa — 3TO IUTaHUpyeMasi paboTa CTYJEHTOB,
BBITIOJIHSIEMAsT TIO 33JaHUI0 M MPHU METOAWYECKOM PYKOBOJCTBE IperojaBaTelnsi, HO 0e3 ero
HemocpeAcTBeHHoro yvactus. CamocrosiTenbHas padoTa MpenHa3HAYeHa HE TOJIBKO  JUIS
OBJIAJICHUS TIPEJICTABICHHON AUCIUIIIMHON, HO U JUIsi JOPMUPOBAHUSI HABBIKOB PaOOTHI BOOOIIIE,
B y4eOHOH, Hay4dyHOH, MpodeCcCHOHATBHON NeATeTbHOCTH, CIOCOOHOCTH NMPUHHUMATh Ha ceOs
OTBETCTBEHHOCTb, CAMOCTOSITEIILHO PEIIaTh BO3HUKAIOIIUE MPOOJIEMBbl, HAXOAUTh MPAaBUIIbHBIC
pEIIeHUS | T.JI.

CamocrosarenbHass paboTa CTYACHTOB CBsi3aHAa C IIJJAHUPOBAHUEM HKCIEPUMEHTA,
NIPOBEICHUEM MAaTEMaTHYECKUX PacdyeTOB M 00OPaOOTKH MOIYYECHHBIX JAHHBIX, TPOPAOOTKON H
NOBTOPEHHEM JIEKIIMOHHOTO MaTepuaja M MaTepuana Y4YeOHHMKOB M Y4YeOHBIX IOCOOHIA,
U3yYEHHEM CaMOCTOSATEIBHO HEKOTOPBIX pa3lIeIoB Kypca, IOATOTOBKOW K KOHTPOJIBHBIM
paboTaM, MOATrOTOBKOI pedepaTa, opopmieHHEM JTa00paTOPHBIX PabOT M MOATOTOBKOM K HMX
3alIMTe, MMOATOTOBKOW K TEKYIIEMY KOHTPOJIIO U TIPOMEKYTOUHOW aTTECTAIIHH.

B ocBoeHMU MUCHUTUIMHBI WHBATUIAMH W JUIAMHU C OTPAHUYCHHBIMHU BO3MOXKHOCTSIMH
3I0pPOBBSl OOJIBIIIOE 3HAYCHHUE WMEET WHIWBHUIyabHas yudeOHas pabora (KOHCYNbTAIlUH) —
JIOTIOJTHUTEILHOE pa3bsICHEHNE Y4eOHOr0 MaTepHara.

WupuBuayanbHbIE KOHCYJIBTAIMM IO TPEIMETY SBISIOTCS BaXKHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHAWBUAYAIN3aLUU OOYYEHUS U YCTAHOBJICHUIO BOCITUTATEIBHOTO KOHTAKTA
MEXIy IMperojaBaTelieM W OOydYarolMMCS HWHBAIWAOM WM JIMIIOM C OTPaHHMYCHHBIMH
BO3MOXKHOCTSIMH 3/10POBbSI.

7. MaTtepuaibHO-TEXHHYECKOe o0ecnevyeHne Nno JUCHUIInHEe (MOAYJII0)

HanmenoBanne crieriuanbHBIX OCHAaIICHHOCTH CTIEIHAIBHBIX [lepeyeHp MUIIEH3NOHHOTO
HOMEILEHHUH MOMEILEHHUH MIPOrPaMMHOTO 00eCTIeUeHHS
Y4eOHbie ayIUTOPUN s | Mebenb: yueOHas MeOeIb Microsoft Windows;
MIPOBEJICHUS 3aHATHH JIEKIIMOHHOTO | TexHmueckue cpencTBa oOydenus: | Microsoft Office
THIA 9KpaH, MPOEKTOP, KOMIIBIOTEP
Y4eOHbie ayIUTOPUN s | Mebenb: yaeOHas MeOeIb Microsoft Windows;
MIPOBEACHUS 3ansTuil | TexHudeckue cpencrsa oOyuyenus:: | Microsoft Office

CCMHUHApPCKOro Tulia, rpydroBbIX W | 3KpaH, OIPOCKTOP, KOMIIBIOTEP
WHAWBUAYAJIbHBIX KOHcyHLTaHHﬁ,

TEKYIIEro KOHTPOJIS "
IPOMEXKYTOYHOH aTTEeCTALNH
VYuebuble ayIUTOpUU st | Me0Geins: yaeOHas mebens Microsoft Windows;
npoBeJeHus J1abopaTtopHbIX paboT. | Texnuueckue cpencrsa odyuenus: | Microsoft Office
JlaGopatopust OpPraHUYecKOM | EPEHOCHOE MYJIBTUMEIUNHOE
xumun(aya. 414C) obopynoBaHne (HOYTOYK,

MIPOEKTOP)

O6opynoBaHue:

CTICATM3UPOBAHHASL




nabopaTopHass  MeOenb  (CTOJIBI,
CTyJbsI, MKa(bl IS PCAKTHBOB U

obopynoBanwus, BBITSKHBIE
mKkadel), CpeACTBa  MOXAPHOM
0€30MacHOCT M OKa3aHMs IMEepBOU
MEAUIUHCKON TIOMOIIH,
XUMHAYECKast nocy1ant
obopynoBanue, BECHI

nmabopaTopHbIe dIeKTpoHHBIE A&D
EK-410i, sanexkrpormutku — 10 mT.,
CymIMIbHBIA  mKad,  Memanku
MEXaHW4YeCKHe — § MIT., MELIAIKH
marautHeie IKA HS 7 — 8 mr,,
pOTalMOHHbIE HCHApUTend — 2
wt.,peppakromerp MPD-454 B2M,
puOOpHI IS oTpeieIeHus
Temnepatypsl miasnenus [ITIT — 8
ILIT.,XUMHUYECKHE PEAKTHBBL

VYuebuble ayIUTOpUU VTS
KypCOBOTO MPOEKTUPOBAHHS
(BBITIOJTHEHHUST KYPCOBBIX paboT)

KypcoBas paboTa He npesycMoTpeHa yueOHBIM IIaHOM.

Hns

CaMOCTOSITEILHOU

paboThl  OOYJArOIIMXCS

MPEIyCMOTPEHBl  MOMEIIEHUS,

YKOMITJICKTOBAaHHBIE CIICIIHATN3UPOBAHHON MeOesbIo, OCHAIIICHHBIE KOMITBIOTEPHOM TEXHUKOU C
BO3MOXHOCTBIO MOJKIIOUEHUs K ceTu «HTepHeT» M o0ecrieueHHeM JI0CTyNa B IEKTPOHHYIO
UH(OPMALIMOHHO-00pa30BATENbHYIO CPEly YHUBEPCUTETA.

HanmeHnoBanue moMenieHun 1ist
CaMOCTOSTEIILHOU pabOTHI
o0yuyaromuxcs

OCHAIIIEHHOCTh MOMEIIEHUI ISt
CaMOCTOSTENILHOM PaboThI
o0yyaromuxcs

HepequL JIMIICH3UOHHOTI'O
mporpaMMHOTIO obecrieueHus

[TomemieHue i caMOCTOSTEILHON
paboThI 00yyaroImuXxcs (YUTaIbHBINA
3a HayuHo#i Oubinorexn)

Meobenb: yuebHas MeOenb
KoMmmexkt  cnenuanu3upoBaHHON
MeOemH: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TeXHHKa C TOAKIIOYCHHEM K
nH(POPMAITMOHHO-
KOMMYHUKaLMOHHON
«HTEpHET» W IOCTYIIOM B
ANEKTPOHHYI0  MH(OPMAIMOHHO-
00pa30BaTeNBHYIO cpeny
00pa30BaTeNIbHOW  OpraHW3allvy,
BeO-KaMepbl, KOMMYHHKaI[IOHHOE
obopyznoBaHue, olecreunBarolee
JOCTYyIl K CETHU HUHTEPHET
(mpoBogHOE COCIITHEHUE u
0ecrpoBOHOE  COCOUHEHHE IO
texHojoruu Wi-Fi)

CECTH

Microsoft Windows;
Microsoft Office

ITomenieHue a1t caMOCTOSTEILHOM
paboTsl oOyJarommxcs (ay.
401C)

Mebens: yaeOHas mebernn
Kommuiekt  crnenmanu3upoBaHHOM
MeOeNn: KOMITBIOTEPHBIE CTOIBI
O6opynoBaHue: KOMITBIOTEpHAS
TEXHHKA C IOJKIIYEHUEM K
nHpopMannoHHO-
KOMMYHUKAI[MOHHOM
«/HTEepHET» W  JOCTYyIOM B
JNIEKTPOHHYI0  MH()OPMAIMOHHO-
00pa30BaTENLHYIO cpemy
00pa3oBaTebHON OpTaHU3aIIH,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
obopynoBaHne, oOecreynBaromiee
JIOCTYTI K cetn HHTEpPHET
(mpoBoIHOE COEeUHEHNE "

CECTHU

Microsoft Windows;
Microsoft Office




0ecrpoBOJIHOE  COEIUHEHHE
texnosorun Wi-Fi)

1o




	5.1. Учебная литература
	5.3. Интернет-ресурсы, в том числе современные профессиональные базы данных и информационные справочные системы
	Электронно-библиотечные системы (ЭБС):
	Профессиональные базы данных:
	1. Web of Science (WoS) http://webofscience.com/



