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1 Heau u 3a1a4n M3yYeHUs1 AUCHUILIMHBI (MOLYJIs1)

1.1 leab ocBOEHUSA AMCHUTIIAHBI

[enpt0  oCBOGHHS  TUCHUIUIMHBI  «MeTamiooprannueckass  XUMHUS»  SBISICTCS
O3HAKOMJICHHE CTYJICHTOB C OCHOBHBIMH KJacCaMH METaJNIOOPTaHUYECKHX COCIUHEHUH, C HX
(GU3MYECKUMU M XUMHUYECKUMH CBOWCTBAMM, PAaCCMOTPEHHE OCOOCHHOCTEW NPUMEHEHUS
METAIJIOOPTaHUYECKUX COCTUHEHUI B XUMUYECKOM CHHTE3€ U B IIOBCEHEBHON KU3HHU.

1.2 3agauyu AUCHUINJIMHBI

3amaun ydeOHOW AMCHUIUIMHBI «MeTalmoopraHuveckas XUMHs») COCTOST B U3YYCHUU
OCOOCHHOCTEH KJIACCOB METAINIOOPTAHMYECKUX COSAMHEHUN (cTpoeHHe, (Qu3nyeckue u
XUMHUYECKHE CBOWCTBA); B Pa3BUTHH YMEHHUS TPAMOTHO MPUMEHSTh TCOPETHUYCCKHE 3aKOHBI
XMUMHH JUIS OCYIIECTBIICHUS CHHTE3a XUMUYECKUX BEILECTB; B YCIICIITHOM IPOBEICHUH PaCUYeTOB
JUIE TIPOBEICHUS OPTaHWYECKOTO CHHTE3a M BBIXOAA IMPOIAYKTOB XHMHYECKOH pEakIu; B
pa3BUTUM  YMEHHS  TIOJNB30BAaThCS  COBPEMEHHBIMH  XHMHYECKUMH  CIIPABOYHHUKAMH,
PYKOBOJICTBAMH M OMOJIMOTEKaMH; B U3yUCHHH HAWOOJIEEe aKTyaJbHBIX MPOOJIEM COBPEMEHHOM
TEOPETUICCKON U IKCIIEPUMCHTATLHOW XUMUH, TIOHUMAaHUE UX 3HAYCHUS TSl Pa3BUTHS HAYKH H
MIPOU3BOICTBA.

1.3 MecTo qucuunjanHbl (MOAYJIs) B CTPYKTYype 00pa3oBaTe/ibHOI MPOrpaMMbl

JucuunnuHa «MeTannoopranndeckass XUMHs» OTHOCUTCS K YacTH, (OpMUpPYEMOit
y49acTHUKaMH 00pa3oBaTeNIbHbIX OTHOmeHW bioka 1 "Jucourmmwael (Mogynn)" ydeOHOTro
wiana. B cooTBeTcTBHM ¢ paboyuM y4eOHBIM IIAHOM AMCLUIUIMHA U3ydaercs Ha 4 kypce. Bun
IPOMEKYTOUHOM aTTeCTalllu: 3a4eT.

N3yuyennto nucturuiiHel «MeTamioopraHuueckas XHUMHsD TPEIIIeCTBYeT H3YUYCHHE
micuuIuiiH «Marematukay, «Pusnkay, «MHbDOopMaImOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH H
aHaJIM3 JAHHBIX», a TaK)Ke U3ydeHue AUCUUIUINH: «Heopranuueckas Xumus», « AHATUTUYECKAsS
XUMU», «Opranuyeckas XUMHs.

1.4 Ilepedyenb MJIaHMpyeMbIX Pe3yJbTATOB O0Oy4YeHHsl IO JAMCHMILIMHE (MOIYJI0),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3y/1bTaTaAMH 0CBOCHHS 00pa30BaTeJbHON MPOrpaMMbl

W3ydyenne naHHOM yueOHOM AMCUMIUIMHBI HampaBlieHO Ha (OpMHpPOBAHHE Y
00yy4aroIuxcs CIeAYIOMUX KOMIETCHIUNI:

Kox v HanMeHOBaHNe HHANKATOpa Pe3ynbraTel 00y4eHUs IO AUCIUTIIIHE
JIOCTHOKEHHS] KOMIIETEHITHI

ITK-1. CriocoOeH ocylecTBISATh CTaHAapTHHIE OlEepalud 0 IPeAjaraéMbiM METOIUKAM,
HarpasJeHHbIE Ha MOJy4YeHHE M UCCIIeJOBAaHNE PA3JIMUHBIX COSIMHEHUH U MaTepPHaJIOB

UIIK-1.1. Ocy1iecTBisieT CTaHJapTHBIE | 3HAET CTaHIapTHbIC olnepanuy, HalpaBJICHHbIE Ha
omepanuu MO  MpeAsiaraéMbIM  METOJIMKaM, | MOJyUYeHHE M HCCIEOBAaHUE PA3NIUYHBIX COEIWHEHUN H
HalpaBJICHHbIE Ha MOJYyYE€HUWE U HCCIEAOBaHUE | MAaTEPHUAJIOB

XMMHUYECKHX COCAMHEHUH Pa3IMYHON NIPHPOIBI U | yMEeT OCYHIECTBISTh CTAHAAPTHBIC OIepaluu Mpu padboTe
MaTepHaJioB Ha UX OCHOBE c METaJNIOOPraHUYECKUMHU COEJIMHEHUSIMU o
NpeAjaraéMbIM METOJIMKaM, HallpaBJICHHbIE Ha MOJy4YeHUE
1 MICCTIETIOBAHNE PA3IIMIHBIX COCTMHEHUI H MaTepHaJIOB
BIIAJICET METOJAMH MPOBEACHUS OCHOBHBIX CTaHAAPTHBIX
OTlepanyril Mo TMpenIaraeMbIM METOTUKaM, HalpaBICHHBIM
Ha MOJyYeHNE W WCCIICAOBAHME PA3IMYHBIX COCIMHEHHH U

MaTepHaJoB
HIIK-1.2. Bribupaer ONTHMAJILHBIE | 3HAET OCHOBHEBIE TpaBuIa paboThI c
nabopaTopHbIe METOJIBI MOJTy4eHHs U | METaJNI0OPraHMYECKUMH COSANHEHUSIMU

HCCIIeIOBaHUS XUMHUYECKHUX CcoeIMHEHUI
pasNMYHOM NPUPOJIBI U MATEPUAIIOB HA X OCHOBE | yMEET BBIOMPATh ONTHMAJBHBIC JIAOOPATOPHBIC METOMBI
MOJIyY€HUSI M HCCIIEOBAHUS XUMHYECKHX COCIUHEHMIA
pa3IMYHON NPUPOJIbI U MAaTEPUAJIOB Ha UX OCHOBE

BIIaJICET npenapaTUuBHBIMU MeTOoIaMu CUHTE3a
AJIEMEHTOOPTaHMYECKUX COCAMHCHUIA; HaBBIKAMHU PabOTHI C
razaMd M JIETKO THUIPOJM3YIOIIMMHUCS COEJUHEHHSIMU;




KO}I N HAaUMCHOBAHWE MHAMUKATOPA
JOCTHUKCHHA KOMIICTCHIIMN

Pe3ynbraThl 00y4YeHUs 10 AUCIUILIHHE

TEXHUKOM TpOBENEHNs CHHTE30B B MHEPTHOH aTMocdepe;
TEXHUKOH  NpOBeAEHHS CHHTE30B  MpU  HHU3KHX
TeMIlepaTypax; TEXHUKOH pabOThl IO BAKYyMOM

TIK-3 CmocobeH MCHoOab30BaTh COBPEMEHHBIE
aHaJIM3a KCIIEPUMEHTAIBHBIX JaHHbBIX

TCOPETUUCCKUE TPCIACTABICHUA XUMHUYECKOMN HayKd IJIs

HIIK-3.1 Hcnone3yer COBpPEMEHHBIE
TEOPETHYECKHE  IIPEACTABIEHUS  XHMHUYECKOM
HayKH B CBOEil NpodeccCHOHAILHOM esITeIbHOCTH

3HAET OCHOBHBIC KJIacChl METaJNTIOOPTaHUIECKUX
COeMHEHNH, WX (U3HUECKNe W XHMHYECKHE CBOMCTBA,
OCHOBHBIC 3TaIllbl U 3aKOHOMepHOCTl/I pa331/1T1/1;1 XHMI/I‘ICCKOﬂ
HayKu

YMECT HCHOJIB30BaTh COBPCMCHHbBIC
NpeaACTaBJICHUA XUMHYECKOU HayKH
OKCIICPUMCHTAJIbHBIX JTaHHBIX

TEOPETHUECKUE
Ul aHaIu3a

BJIAACCT METOAAMU aHAJIN3a SKCIICPUMCHTAJIbHBIX JaHHBIX

HIIK-3.2 WuTepnperupyer pe3yabTaThl
XUMHYECKOTO  JKCIEpUMEHTa  Ha  OCHOBE
COBPEMEHHBIX TEOPETHYECKUX IPEIICTABICHUN

3HAaeT MEXaHW3Mbl peaKknuil  3IEeMEHTOOPTraHWYEeCKUX
COC/IMHEHUM; THUITBI XUMHYECKHUX CBS3€H, MX IIOJISIPHOCTD,
CMEILEHUE 3JIEKTPOHHOW IUIOTHOCTH IO WHIYKTUBHOMY H
Me30MepHOMY  3pGEeKTy B DIEMEHTOOPTaHWYECKHUX
COCMHEHUSX; 00JacTH NPHUMEHEHUS OCHOBHBIX KJIACCOB
9JIEMEHTOOPTraHMYECKUX COCANHEHHI

yMeeT JeiaTh BBIBOABI Ha OCHOBE COBPEMEHHBIX
TEOPETUIECKHUX MIPEACTaBICHUN o pe3ynpTatam
XUMHYECKOTO 3KCIIEPUMEHTa

BIIAJICET COBPEMEHHBIMU TEOPETHYECKIMU

MNpCaACTABJICHUAMU XHUMHUYECKOM HayKH

INK-5 CrnocobeH OCYIIECTBIIATH
uH(popMaLuK 110 NPEeUI0KEHHON TeMe

IIOUCK U II€

pPBUYHYIO 00pa0OTKy Hay4YHOW W HAy4HO-TEXHHYECKOH

NIIK-5.1 OcymecTBiseT NOUCK HAay4yHOH H
Hay4HO-TEXHUYECKON uHdopmaruu o
NPETI0KEHHON TeMe

3HaeT METOAbl IIOMCKAa HAYYHOM U HAyYHO-TEXHHUYECKOH
uH(popMaLuK 10 NPeUIOKEHHON TeMe

yMeeT OCYIIECTBIATh IIOMCK HAy4YHOH JMTEpaTypsl IO
33JJaHHOI TeMe U OCYILIECTBISATh €€ MPEICTABICHUE B BHUJE
JIOKJIaj1a, pedepara, 0030pa 1o 3alaHHOH TeMe

BIIaJIe€T METOJaMH [TOMCKA HAYYHOH U HayYHO-TEXHUYECKON
MH()OPMAIXH 110 MPEAT0KEHHON TeMe

UIIK-5.2 OcymiectBuser BBIOOPp W 00pabOTKY
HAYYHOH ¥ HAyYHO-TEXHUYECKOW HH(pOpMAIHn
0 MPEJI0KEHHON TeMe

3HAeT METOAbl MOMCKA HAYYHOM M HAyYHO-TEXHHUYECKOM
MH(OPMAIXH 110 MPEAT0KEHHOHN TeMe

yMEeT OCYIIECTBIISITh  BBIOOp M 00pabOTKy Hay4dHOI
JIMTEPATYPHI 110 33IAHHOHN TeMe

BIIAJICET METOJaMH BEIOOpa M 00pabOTKM HaydHOH U

HAyYHO-TEXHHYECKOH MH(OpMAINH 10 MPEUIOKEHHOHN TeMe

P€3y.]'H)TaTLI 06y‘-I€HI/I$[ o AUCHUINIMHE OJOCTUTAIOTCA B paMKaxX OCYIICCTBJIICHHA BCCX

BUJIOB KOHTaKTHOH U
YTBEP)KJICHHBIM YY€OHBIM TIAHOM.
NHpukaTopel  JOCTHXKEHUS

CaMOCTOSITEIbHOM pa6OTLI

KOMIIETEHIIU

06yqa101u1/1xc;1 B COOTBCTCTBHH

CUMTAIOTCS  C(HOPMUPOBAHHBIMU

AOCTHIKCHUHN COOTBCTCTBYIOIIHUX UM PE3YJILTATOB O6y‘IeHI/I$I.

2. CTpyKTypa H coep:KaHue JUCIUIITTHHBI

2.1 Pacnipenesienne Tpy10éMKOCTH AUCUMILIMHBI IO BUaM padoT

OObmas TpyA0EMKOCTh TUCLUIUIMHBI cocTaBiseT 4 3adeTHbIX eaunul (144 wgaca), ux
paciipeiesieHle 10 BUaaM paboT MpeCTaBICHO B Ta0JIuUIe

Bunsr padot Bcero ®Dopma o0yueHHs

JacoB ouHas

7
CEMecCTp
(dackr)
KonTakTHas pa6oTa, B TOM 4ncie:

AyauTOpHBIE 3aHATHS (BCero): 104.2 104.2

3aHATHSA JIEKIIMOHHOTO THIIA 34 34

npu



n1abopaTopHbIE 3aHATHUS 68 68

MPAKTUYECKHUE 3aHATHS

CEMHHAPCKHE 3aHATHL

WMnas koHTaKTHas padoTa:

KonTtpons camocrosrensHoii paboTsl (KCP) 2 2

ITpomexxyTounas arrectanus (MKP) 0.2 0.2

CamocTosiTe1bHasi padoTa, B TOM YHCJIE: 39.8 39.8

Odopmienue nabopaTopHBIX pabOT U TOJATOTOBKA K UX 12 12

3anmTe

CamocTosITenpbHOE H3y4EeHUE TEOPETUIECKOTO MaTepraa 10 10

Pedepar 8 8

IToaroToBka K TekyuemMy KOHTPOJIIO 9.8 9.8

Oomasn vac. 144 144

TPYAOEMKOCTh B TOM 4MCJIe KOHTAKTHas padoTa 104.2 104.2
3a4. e/ 4 4

2.2 Coaep:xanue TUCUMILIIMHBI
Pacnpenenenue BuaoB yueOHON pabOThl U UX TPYJOEMKOCTH IO pa3ienaM AUCHUILINHBL.
Paznenbl (TeMbl) AUCHUIUIMHBL, H3y4YaeMble B 7 cemecTpe (ouHast popma oOyueHus)

KonuuectBo yacos
AV IHTODHAS Bueayaut
Ne HanmenoBanwme pa3nemnoB (Tem) yaTop OpHas
Bcero pabota
pabora
JI 113 JIP CPC

1. XuMHs METaJNIOOPTaHUYECKUX cOoeIMHeHU. BBenenue. 12 4 - - 8

2. MertamnoopraHuyeckasi XMMHUS IIET0YHbBIX MeTaoB (rpynna 1) 50 8 - 34 8

3' MeTaﬂﬂOOpFaHI/I'{eCKaﬂ XHUMUS HICJIOYHO3EMEJIBHBIX METAJ1JIOB 50 8 _ 34 8
(rpynna 2)

Mertanmoprann4eckre COeANHEHNS [IUHKA, KaAMUS U PTYyTH

4. 12 6 - - 6
(rpymma 12)

5 ?;I)GMGHTOOpFaHI/I‘IeCKHe COEIMHEHUS MIOATPYMIIEI Oopa (Tpymmna 17.8 8 ) ) 98
UTOI'O no pazoenam oucyuniurivi 141.8| 34 - 68 39.8
KonTpoas camoctosTenpHol pabotel (KCP) 2 - - - -
ITpomesxyrounas arrecramus (MKP) 0.2 - - - -
O011ast TPYA0EMKOCTb 110 JUCIHILINHE 144 - - - -

[Mpumeuanune: JI — neknum, 113 — mpaktudeckue 3amstus / cemuHapbl, JIP — maGopaTopHbie
3anstus, CPC — camocrosiTenbHas paboTa cTyZeHTa

2.3 Conep:xanue pa3iesioB (TeM) IMCUUILIHHBI
2.3.1 3ansaTHs JEKIIMOHHOT0 THIIA

Haunmenosanue pasgena dopma TEKyIIero
Ne P Copeprxanue paszaena (TeMbl) P Y
(Temsr) KOHTPOJISL
l. | Xumus Knaccudukanus 3J1€MEHTOOPIaHUYECKUX coequHeHuil. | Y cTHbII onpoc
MeTtatoopranndeckux  |Mcropus MOJTyYEeHHUS HEPBBIX npeacTaBuTeneit

coenuHenuii. Beenenne. |3IEMEHTOOPraHUYeCKHX coeanHeHuil. Tumsl cesseir B D0C,
WX TIOJSIPHOCTH. PeakimoHHas crnocoOHOCT, TaOWIBHOCTH
D0C B 3aBHCHMOCTH OT IOJSIPHOCTH CBs3H. HoMmeHKmaTypa.
Omsnueckue cBoiictBa. OCHOBHBIE METOIBI IPEACTABICHHUS
JIaHHBIX B BUJIE KPATKUX OTYETOB U MIPE3CHTAIINH.

2.  |Meramtooprannueckas |JIuTuilopranuyeckue COEIMHEHUs B OPraHMYECKOM CHHTE3€.|YCTHBIH onpoc
XUMUS ETOYHBIX [IpucoenuHenre K KpaTHBIM CBs3sIM. Peakmmu 3aMenieHwsl.
MeTasuios (rpymmna 1) [leperpynmnupoBku. Peakiuu nutuil  (HaTpui, Kajuii)
OpPraHMYECKUX COEIMHEHUW C aHUOH-paJukaiamu. Peakiuu
aMUJIOB U aJIKOKCHJIOB JIUTHS, HATPUS U KaJvsl.

3.  |Merammoopranndeckas |bepuiumiiopranuueckue COEJIMHEHMUSI. CrtpoeHnue.|Y cTHBIN onpoc




XUMHS
IIEJIOYHO3EMETBbHBIX
MeTauIoB (Tpymma 2)

Homenknarypa. ®usnueckue CBOIICTBa.
Mertonbl ONy4YeHUsI.

Maruuii opraHu4ecKrue COeIMHEHUSI B OPraHM4eCKOM CUHTE3E.
IIpucoenunenne k kpatHeiM cBs3siM (C=C, C=0, C=N).
Peaxuuu 3aMEIIEHUS (rayoreHsl, AIKOKCUTPYTIIIBI).
[leperpynnupoBku. CHHTE3 APYTUX METATIOOPTaHUYECKUX

coenuHenuil. Kanpimii- u GapuiiopraHnyeckrue coeMHEHHUSI.

U XHUMHYCCKHEC

4.  |MeramiopraHuuecKue CrpoeHue, METOIObl  MOJIyd4eHHUs, CBoWcTBa. Peakuus|YcTHBINH onpoc
COEIMHEHUS 1IUHKA, Pedopmarckoro. Karamus COEIMHEHUSIMU PTYTH.
KajMus ¥ pTyTH (rpynna |[{BoicTBeHHAs peaxknuoHHAas CIIOCOOHOCTD o-
12) MEPKYPHPOBAaHHBIX  KapOOHIIBHBIX  COCIUHECHWH. PryTh
OpraHM4eCKHe COEIMHEHUS B )KUBBIX Cpeax.
5. |9nemenrtoopranudeckue |BOpOBOAOPOIBI M MX IMPOU3BOIHBIE B OPTaHWYECKOM CHHTE3E.|Y CTHBIM OIIPOC

COCTUHEHUS MOATPYIIIIbI
6opa (rpynma 13)

Opranmnbopansl. Conamr opraHo0OpaToB, WX NPUMEHEHHE B
OpraHWYeCKOM CHHTe3e. [ amoreHumsl 6opa W WX pPEaKIUH.
AJIKOKCH- W aIMJIOKCHOOPaHBI, WX TIOIy4YEeHHE H CBOMCTBA.
AmoMyuHuRoprannueckue coeauHeHus. CBOWCTBa, MeETO/aa
MONy4YeHHs, peakuuu. [Wapuasl amOMUHHS B KadecTBe
BOCCTaHOBUTEJEH. AJKOKCHABI aTlOMUHUS B OPraHUYE€CKOM
cunTe3e. [IpoMbIlIeHHOE 3HAUYeHNE ATFOMUHHUHOPTaHUYeCKIX
COEJJMHEHUH.

2.3.2 3aHATHA CEMUHAPCKOIO THNA (MPaKTHYeCKHe / CeMUHAPCKUe
3aHATHS/1a00paTOPHBIE PadOThI)

HaumenoBanue paznena

®dopma TeKy1IEro

MeTaJUIoB (rpymma 2)

Ne Temartuka 3ausTHi/paboT
(Tembr) KOHTPOJISI

1. |Meramnooprannueckas |CuHTe3 1-(heHUIITHHUILUKIOTEKCAHOTIA JIP1, P, KP1

XUMHSA MIETOTHBIX

MeTauIoB (rpymma 1)
2. |Mertamtoopranndeckas |CuHres nudeHnnmernikapOuHoia JIP2, P

XUMHAS

MIETIOYHO3EMENTBHBIX

(P).

3amura gaboparopHoit padots! (JIP), konTposnbHas padora (KP), nanucanue pedepara

2.3.3 lIpumepHas TeMAaTHKA KyPCOBBIX padoT
KypcoBas paboTa HE peyCMOTpeHa YIeOHBIM TIIIAHOM.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 o0eceyeHus AJIsi CAMOCTOATEIbHONH padoThl
00y4YaKOIIMXCS MO TUCHUIJIMHE

Bung CPC

HepequL y‘le6HO-MeTOHI/I‘IeCKOFO obecrneueHus JUCHUILIIUHBI I10
BBIIOJIHEHHIO CAMOCTOSTEILHON pa6OTLI

3alIuTe

Odopmiierne 1abopaTopHbIX | 1.
paboT 1 MOATOTOBKA K MX

OnpmenoOpoiix, K. Meramioopranmdeckas Xumus : yaeoHoe rnocobdune / K.
OnpmeHOpO#X ; iepeBox ¢ Hemerkoro F0. @. Onpyrenko, /1. C. [epekanmna ;
xynoxxauk H. A. HoBak. — 4-¢ w31, — Mocksa : Jlabopartopwst 3nanmi, 2021. —
749 c.— ISBN 978-5-93208-543-1. — Tekcr : aneKkTpoHHbIi // JIaub :

3IIEKTPOHHO-OnOMoTeuHas cucrema. — URL: https://e.lanbook.com/book/166767
(mara obparrenns: 20.05.2023). — Pesxrm nocTyma: Ui aBTOPH3. TIOJIB30BaTENeH.
2.PeytoB, O. A. Opranudeckast Xumust : yueOHHK : B 4 yactsx / O. A. Peytos, A.
JI. Kypn, K. II. Bytun ; xynoxuuxu B. A. Uepnenos [u nap.]. — 9-e u3n. —
Mocksa : Jlaboparopust 3nanmii, 2021 — Yacts 1 — 2021. — 570 ¢. — ISBN
978-5-906828-42-2. —  Tekcr: oaiexrpoHHbli//  JlaHb JNEKTPOHHO-
6ubmmoreunass cucrema. — URL: https://e.lanbook.com/book/166749 (nata
obpamienus: 20.05.2023). — Pexxum ocTyma: it aBTOPU3. TIOJIH30BATEIICH.
3.Peytos, O. A. Opranmdeckast Xumus : yaeOHUK : B 4 gacTsix / O. A. Peytos, A.
JI. Kypn, K. I1. byrun ; xymoxauku B. A. YepnenoB [u ap.]. — 10-e m3g. —




Mocksa : Jlaboparopust 3HaHmiA, 2021 — Yacts 2 — 2021. — 626 ¢. — ISBN
978-5-906828-43-9.—  Tekcr: oneKTpoHHBIA // JlaHB :  BIEKTPOHHO-
oubmoreunas cucrema. — URL: https://e.lanbook.com/book/166750 (nara
obparnienus: 20.05.2023). — Pexxum ocTyma: ist aBTOPU3. TOJIb30BaTENICH
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VueOHO-MEeTONNYECKHIE

MaTepHanbl Uil CaMOCTOSTENBHON pPaboThl OOydaromumxcs U3

Yrciia UHBAJIM/IOB U JIUL C OTPaHMYEHHBIMH BO3MOKHOCTIMU 310poBbs (OB3) npenocrapistoTcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM UX 3J0POBbS U BOCIIPUITHUS UH(POpMALIUHU:

Jlist i1 ¢ HapyIIEeHUsIMU 3pEHUS:

—B NI€YaTHOM (opMe YBETUUEHHBIM LIPUPTOM,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA,

— B opme ayamodaiina,

— B euaTHoM popme Ha si3bike bpaiins.
JInst nan ¢ HapyIEeHUsAMH CllyXa:

— B mieyaTHoi hopme,

— B (hpopMe PIIEKTPOHHOIO TOKYMEHTA.
Jlist U1 ¢ HapyIIEHUsIMH OTIOPHO-BUTATENILHOTO amnmapara:

— B TieyaTHOU hopme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA,

— B opme ayamocaiina.




JlaHHBIN TepedeHbh MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTCHTA
00y4aromuxcs.

3. Oo0pa3oBaTe/ibHbIEe TEXHOJIOTMH, NPUMEHsieMble NMPH OCBOCHUM JAUCIHUNIHHBI
(MoxyJis)

B xone

HU3YUYCHUA  OUCHHUIIUHBI

00pa30BaTeNbHbIX TEXHOJIOTHMA:
- KOMIIETCHTHOCTHBI TIOIXOA B paMKax IperoJaBaHus JUCHUIUIMHBI peau3yeTcs B
HCIIOJIb30BAHUHN HHTCPAKTUBHBIX TEXHOJOTHH ¥ aKTHBHBIX METOO0B (HpO6J'IGMHa$[ JICKIIUA,
paboTa B MaJbIX TPYIINAx) B COYETAHUH C BHEAY TUTOPHON pabOTO.

HCITOJIb30BaHHUE MH(GOPMAITMOHHBIX pecypcoB, JOCTYTIHBIX B
TEJIEKOMMYHHUKAIIMOHHOW ceTH HTepHeT.

- ajganTuBHBIE 0Opa3oBaTeNbHbIE TEXHOJOTHH, MPHUMEHsSIEMbIE
JUCIIATIIINHEl  —

-  MH(pOpPMAIMOHHBIE TEXHOJOTHUH,

npeaAyCMOTpPCHO  HUCIIOJIB30BAHUC

OopraHu3anus KOHCYJ'ILTaI_II/Iﬁ C UCIIOJIb30BAHUEM 3HeKTp0HHOﬁ IIOYTHEI.

4. OueHo4HbIE

cpeacTBa

Jid) ¢

MPOMEKYTOYHOM aTTeCTAMHU

NOCTH)KEHUN

TEeKYUIero

KOHTPOJIs

CJIe Ty IOIINX

NpUMEHSIEeMbIE TP  HM3YYCHWH JAUCIUTUINHBL:
nH(GOPMaIMOHHO-

Opu  U3YUYCHHUH
JUIA JIAL C OrPaHWYEHHBIMU BO3MOXKHOCTSIMH 3JI0pOBbSl IPEAYCMOTpPEHA

YCnneBaeMoOCTH H

OHCHO‘IHBIG cpeacrtBa MNpCAHA3HAUCHBI [JISI KOHTPOJA U OLCHKHU OGp&SOB&TGHLHBIX

obOyuaromuxcs,

OCBOMBIIIHNX

((MCTaJIJIOOpFaHI/I‘IeCKaSI XHUMU .
OI_ICHOLIHI)IG Cp€AcCTBa BKJIIOYACT KOHTPOJIBHBIC MaTCpUalibl JJIA MPOBECACHUA TEKYHIETr0

KOHTpoJss B (QopMe 3agaHuii JUis KOHTPOJBHBIX PpaloT,

MporpaMmy

y4eOHOU

JUCHUILINHEI

KOHTPOJIBHBIX BOIIPOCOB K

1abopaTOpHBIM paboTaM, BOMPOCOB K YCTHOMY ONpPOCYy, TeM pedepaToB W MPOMEKYTOUHOM
arrecTanuu B (hopMe BOMPOCOB K 3a4ECTy.

CTpyKTypa O1lleHOYHBIX CPEICTB AJS TeK

el ¥ MPOMEKYTOYHOM aTTeCTAMHU

Koxa n HaumeHoBanue

HanmenoBanme o1ieHOYHOTO Cpe€acTBa

Ne PesynbraTel 00ydeHus
MHMKAaTOpa . [IpomexyTouHast
T/T1 (B coorBercTBHH C 1I. 1.4) Texymumit KOHTPOIb

(B cooTBeTcTBUH C 1. 1.4) aTTeCTAIHS
3HaeT CTaHAapTHBIE | Y CTHBINA OMpOC Bomnpoc Ha 3a4ere
ornepaiuu, HarpasieHHblie | KoHTposibHas pabora
Ha MOJTy4eHHe u | Pedepar
UCCJIEJIOBAaHNE PA3JIUYHBIX
COEIMHEHUI u
MaTepuaioB
yMeer ocyuiecTriATh | JlaboparopHas pabora -

UIIK-1.1. OcymecTBisier | CTaHIApPTHBIE  ONEpaIiu

CTaHJAPTHBIC ONICPAIIH pu pabore c

IO TIpe/IaracMbIM METaJUIOOPTaHIHYECKUMHU

METOJIMKAM, COCIIMHCHUSIMH o

| | HanmpaBrieHmHbie Ha npeaaraeMbiM

MOJy4eHHE U METOTUKAM,

HCCIIeJOBAaHNE HArpaBJICHHbIC Ha

XMMHUYECKHX COCAMHEHUI | MojyueHHe u

Pa3IUYHON PUPOJIBI U UCCJIeJIOBAaHHE PA3IUYHBIX

MaTepUaliOB HA UX OCHOBE | COCAMHEHUI u
MaTepuaioB
BJIaJiceT Metogamu | JlaboparopHas pabora -
MMpOBEACHUA OCHOBHBIX
CTaHAAPTHBIX  oOllepauuil
o peJyIaraeMbIM
METOIHMKAM,

HalpaBJICHHbIM Ha




TOJTy4ICHUE n
HCCIICAOBAHUEC PA3TMYHBIX

COEIMHEHUH "
MaTepuaioB
3HaeT OCHOBHBIE MpaBwia | YCTHBIN ONMPOC Bomnpoc Ha 3auete
paboTsI ¢ | KonrponpHas padora
METaJNIOOPTaHUYECKUMHU Pedepar
COEIMHEHUSIMU
yMeer BeIOMpath | JlaGoparopnas pabora
ONTHMAJIbHBIE
nmabopaTopHbIE  METOJBI
MOJTy4eHHs "

NIIK-1.2. Beibupaet WCCIIeIOBAHMS

OIITHUMAaJIbHBIE
1a00paTOpPHBIE METOIBI
MOJIyYCHHUS U
HCCIIEAOBaHMS
XUMHUYECKUX COECTUHEHUHI
Pa3IMYHON PUPOJIBI U
MaTepHUAJIOB HA UX OCHOBE

XUMHYECKIX COEAMHEHHH
pa3IMdHOM  NpUpPOABI U
MaTepHaJiOB Ha UX OCHOBE

BJIaJleeT NpernapaTuBHBIMU
METOAAMU CHHTE3a
3JIeMEHTOOPTaHMUECKUX
COCIMHEHUH;  HaBBIKAMH
paboThl C TazaMH U JETKO
TUAPOIU3YIOLUIMMUCS
COCIMHEHUSIMH, TEXHUKOU
MPOBEICHUS CHHTE30B B
WHEPTHOH aTMocepe;
TEXHUKOU MPOBEICHUS
CHHTE30B IIPH  HH3KHUX
TeMIlepaTypax; TEXHUKOU
paboThI 101 BAKYYMOM

JlabopaTopHas pabota

HUIIK-3.1 Ucnonb3yeT

3HA€T OCHOBHBLIC KJIACCHhI

METaJTIOOPTaHNYECKUX
COCIMHCHUM, HX
¢usnueckne u
XUMHYECKHE CBOICTBa,
OCHOBHBIC STaIbI u

3aKOHOMEPHOCTH Pa3BUTHS

VYcTHbIit onpoc
KonrponbHas pabora
Pedepar

Bompoc Ha 3auere

COBpEMEHHBIE XMMHYECKOH HAYKH
TEOPETHUYECKIE yMmeer ncnoip3oBatek | JlabopaTopras pabora -
MPEACTABICHUS COBPEMEHHBIE
XMMHUYECKOI HAyKH B TEOPETHUYECKHE
cBoeit MpeACTaBIEHUS
npoheCCHOHATBHON XMMHUUYECKOM HayKu Uit
JIESITETBHOCTH aHanmm3a
OKCIICPUMECHTAJIbHBIX
JIAHHBIX
BJIaJiceT Meronamu | Jlaboparopnas pabora -
aHaIM3a
9KCIEPUMEHTAIIBHBIX
JIAHHBIX
3HaeT MEXaHU3MBbl | YCTHBIN onpoc Bomnpoc Ha 3a4ere
peaxuit KonTtpomsHas padora
3JIEMEHTOOPIAHUYECKUX Pedepar
WITTK-3.2 b dep
COEIMHEHN]; THIIBI
WHrepnperupyer N
XMMHYECKHX CBsi3eH, HX
Ppe3yNbTaThl XUMHUYECKOTO
MOJISIPHOCTh,  CMEIICHHE
9KCIIEpPUMEHTA Ha OCHOBE .
3JIEKTPOHHONW  IIOTHOCTH
COBPEMEHHBIX
o WHIYKTUBHOMY  H
TEOPETUYECKUX
N Me30MepHOMY 3(PdeKTy B
NIpe/CTaBICHUH

3JIEMEHTOOPTaHUYECKUX
COEJMHEHUSX; obmactu
NPUMEHEHHsS  OCHOBHBIX




KJIaCCOB
3JIEMEHTOOPTaHUYECKUX
COEIMHEHUH

yMeeT [eslaTh BBIBOJABI HA
OCHOBE COBPEMEHHBIX
TEOPETUYECKUX
MpeCTaBICHUI 1o
pe3yibpTaraM
XUMHYECKOTO
SKCIEpUMEHTa

Jlaboparopnas pabota

BIAJEeT COBPEMEHHBIMU
TEOPETHYECKUMH
MPEeACTaBICHUSIMA
XUMUYECKOH HAYKH

JlabopaTopHast paboTa

HIIK-5.1 OcymecTBusier
MOMUCK HAYYHOH U
HAy4YHO-TEXHUUYECKON
nH(pOpMaNNH 110
MIPEAJIOKEHHOM TeMe

3HAET METOJIbl  MOHMCKa | YCTHBIN onpoc Bomnpoc Ha 3auete
HaygyHOii  ®  HaydHo- | KoHTponbHas paboTa

TEXHUYIECKOMI Pedepar

nHpopmanuu o

IIPEJIOKEHHOU TeMe

yMeer ocyuiecTriATh | JlaboparopHas pabora -

TIOUCK Hay4YHOU

JUTEPATyphl 10 3aJaHHON
TEME U OCYLIECTBISTH €€
NPE/ACTaBICHUE B  BHJE
JTOKIIa/a, pedepara,
0030pa 1o 3a7aHHOU TeMe

BJIAJIEET METOJAMHM ITOUCKA

Hay4yHOU u Hay4HO-
TEXHUYECKOU
HHpOpPMALIHU 1o

MIPEIOKEHHON TeEMe

JlabopaTopHnas paboTa

UIIK-5.2 OcyectBisier
BEIOOp M 00pabOTKyY
HAYYHOH M HAYIHO-
TEXHUYECKOU
HHPOPMALIUH 110
MIPEAJIOKEHHON TeMe

3HAET METOABl TOWCKA | YCTHBIH Ompoc Bormpoc Ha 3auete
HaydHOH u  HayuyHo- | KoHTposbHas pabora

TEXHUYECKOI Pedepar

nHpopmanuu 1o

NpeUIOKESHHON TeMe

yMeeT ocyuiectBisATh | JlaGoparopnas pabora -

BRIOOp ®  00OpaboTky

HAYYHOH JHTEpaTypsl IO
3aJaHHOU TeEME

BIIaZiceT METOlaMHt
BeIOOpa ®  00paboTkh
Hay4HOU u Hay4HO-
TEXHUYECKOU

nHpOpPMALIHU o

IPEUIOKEHHOH TeMe

JlabopaTopHnas padoTa




TunoBble KOHTPOJIbHBbIE 321aHUS MJIN HHbIE MaTepHaJibl, He0OX0ANMBIE /ISl OLEHKHU
3HAHUI, YMeHHUI, HABBIKOB M (MJIH) ONBITA 1eATEeJbHOCTH, XapaKTePHU3YIOIINX 3TaNbI
(opMupoBaHus KOMIIETEHINH B IIpoLecce 0CBOCHHUS 00pa30BaTeIbHOI MPOrPaMMBbl

Konmponvnas pavoma 1

Bapmuanr 1

1. PacumdpyiiTe Ha3BaHUE U MPUBEAUTE XUMUUECKYIO (GOPMYITY:
Jpivsmas sxugkocts Kaje

2. Hanummre cTpyKTypHYIO (GOPMYITY COCAMHCHHUS:
JunponunuHk

3. [laiiTe Ha3BaHUs CIEAYIOIIUM COCIUHEHUAM

C2H5ZI’IC1

4. Accomuatsl JIOC.

Bapmuanr 2

1. PacumdpyiiTe Ha3BaHUE U MPUBEAUTE XUMUUYECKYIO (GOPMYITY:
Coun Leitze

2. Hanummre cTpyKTypHYIO (GOpMYITY COSAMHEHHUS:
deHnIMaraniiopomu g

3. JlaiiTe Ha3BaHUS CICAYIONIUM COCTUHEHUSM

C5H11Na

4. Crioco0b! yBenu4yeHue peakuuonHon crocodHoct JIOC

Peghepam

Temamuxa pegpepamos

IIeperpynmnuposka Burrura

[TeperpynmnupoBka CTuBeHca

IIeperpynmnuposka I'posemreiina-l{lummepmana

[TeperpynmupoBka @puva-byrrendepra-Buxens

[IpaBuno Kpama u ®@enkuna-AHa

[TpaBuno 18-Tu 31eKTpoOHOB

[MpuHIMI N307100aIBHON aHATIOTHH

Peakius Cummonca-Cvuta (IIMKIONPOITAHUPOBAHNUE IMHKOPTaHUIECKUMHU
COCTMHEHUSIMU )

CuHTE3 OpraHuvecKux coeTnHeHn mo KHoxeno (CMenranable OpraHunYecKue
MPOM3BOIHBIC IMHKA U MeJIU B peaknusax couetanus Knochel)

10. Peakmnus couetanusa Herumm

11. Crpykrypa u noimydeHue 60pOpraHudecKuX CoOeTMHEHUN

12. CBoiicTBa 60pOpPraHUYECKUX COCAMHEHUI M UX MPUMEHEHNE B OPraHUYECKOM CHHTE3E.
13. TOKCHUYHOCTH PTYTHOPraHUYECKUX coeanHeHui. bone3nr Munamara.

14. Coxpanenue KoH(DUTypaIMK MPU MTOTYUYESHUHN JTUTHH OPTaHUYECKUX COSTUHEHUIN
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Bonpocwt ona ycmnozo onpoca

Meroas! OCYIIKH peareéHTOB U paCTBOPUTENEH.

KucnoTHO-0CHOBHBIE PEAKIIMM B XUMUHU METAJUIOOPTAHUYECKUX COEAMHEHNN.
Peakuuu Hyki1e0(UIbHOTO MPUCOEAMHEHNS, BUSHUE CUIIBI HYKJIEO(pHIIa.
ITosy4yeHne cnupoTOB MPHU MOMOILN METAJITIOOPTaHUYECKUX COCIMHEHUI C
YBEIIMYECHUEM YTJIEPOJHOU LIETIH.

5. CuHTEe3 LMKJIONPONAaHOB.
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6. TOKCHYHOCTH METAITIOOPTAHUIECKUX COCTUHEHHA.
7. Mertoapl onpeseneHust KOHIEHTPAuu Oy THIUTUTHS.
8. CnocoObl MOTy4YeHHUs] MATHUHOPTraHUYECKUX COEAMHEHUH.

Konmponwvnwvie éonpocwt K nabopamopuvim pabomam

Jlabopamopnas paboma Nel

1. O0bsicHUTE BIUSHUE CTPOCHHUS ATKUHOB Ha CKOPOCTh B3aUMOJICUCTBUS C METAIITHUYECKUM
HaTpHUEM.

2. PacckaxxuTe MeTOo/1bI A0COIFOTUPOBAHMS OPTAHUYCCKUX PACTBOPHUTENICH U MPUBEIUTE
CXEMBI COOTBETCTBYIOIIUX PEAKIINH.

3. Hanumure moOOYHBIE peaKiMy, KOTOPhIe MOTYT MPOTEKATh MPU CHHTE3e 1-

(EHMITI THHUIIIINKIIOTEKCAHOIA.

4. Hanuimmte MeXaHU3M MPOTEKAOMICH PEaKIIHH.

Jlabopamopnas paboma Ne2

1. Hanmummre paBHoBecus leHka sl HCMOIB3yeMOTo peakTuBa ['puHbspa.
2. Hamumute MexaHu3M MpOTEKAIOUIeH peakiuu.

3. Kakue mo6o4HbIe TPOAYKTHI MOTYT O0OPa30BBIBATHCS TIPH CHHTE3€
nudeHmIMeTuIKapOrnHona?

3ayeTHO-IK3aMeHAINIMOHHbIE MAaTepHAJbl Ui MPOMEKYTOYHOH  aTTecTaluu
(3x3aMeH/3a4eT)

Cnucok 6onpocoé 0nsa no02omoeKu K 3auemy

OTKpBITHE 3JIEMEHTOOPTraHUYECKUX COCIMHEHUI.

Tumnsl cBsA3€H B METAJUNIOOPTAHUYECKUX COCIUHEHUSAX.

[IpaBuio 18 31neKTpOHOB.

Knaccudukanus MOC.

[Tpunun n3ono0ansHON aHAIOTHH

Jlutuiioprannueckue coeaunenus. Crpykrypa, xapaktep cBs3edl. CrocoOb eé

AKTUBAaLUU.

7. MeToapl MONMy4YeHUs: JUTUHOPTAHUYECKUX COCAMHEHUH. 3aKOHOMEPHOCTHU, BIIHSIONINE
Ha METAJUIMPOBAHMUE.

8. XHMHYECKHE CBOMCTBA JIMTUHOPTAaHMYECKUX COCTUHEHUH.

9. CoxpaHeHue KOH(pUTypauu XUpaabHbIX aTOMOB 1pH noyuennn JIOC.

10. ITonyuenune nnunos u3 JIOC u ux npUMEHEHNE B OPraHUYECKOM CHHTE3E.

11. Packpertre nuxnuueckux 3¢upoB noxa aevicrsueM JIOC. Harpuii, kanuiiopraHuueckue
COEJIUHEHUS.

12. IleperpynnupoBka Buttura.

13. IleperpynnupoBka CTuBeHca.

14. IleperpynnupoBka ['poBenmteiina — Llummepmana.

15. TleperpynnupoBka @puua — bytrenOepra — Buxens.

16. bepunuitoprannueckue coequHenus. CTpykTypa, o1y4eHue, CBOMCTBA.

17. Marnuiiopranndeckue coequenus. CTpyKTypa, oJIly4eHHe, CBOUCTBA.

18. IlpaBuna Kpama u ®@enkuna — Axa.

19. Opranuyeckue COSIUHEHUS KaIbLUs, CTPOHIIHS, OapHsl.

20. Hunkoprannueckue coequuenus. Papnosecue lllnenka. [lonydenue, cBoicTBa.

21. Peakuus CummoHca — CMuTTA.

22. CuHTe3 OpraHM4YecKux coenuHenuit no Kuoxento.

23. Peakuus couetanus Herumm.

24. Kapmuiiopranunueckue coeiuHeHus. CTpyKTypa, [0JIly4eHHe, CBOWCTBA.

25. Prytsoprannueckue coenunenusi. CTpykTypa, NoJy4eHue, CBOMCTBRA.
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26. bopopranunueckue coenqunenus. CTpyKTypa, OJIy4eHHE, CBOMCTBA.

27. AnoMuHUHOpraHudeckue coeauHeHus. CTpykTypa, TMOJy4YeHUE, TPUMEHEHHE B
MPOMBIIIUICHHOCTH.

28. X¥MHUYECKHE CBOMCTBA ATFOMUHUMOPTaHUUECKUX COCUHEHUH.

KpnTepuu OLlCHUBAHMUSA ITO 3a49€TY:

«3a4YTCHO»: CTYACHT BBLIIIOJIHUII BCC J'Ia60paTOpHI)I€ pa6OTI)I " YCIICHIHO MX 3alIWUTHII, YCIICIIHO
BBITIOJIHUJII BCC€ KOHTPOJILHBIC pa6OTBI n pe(bepaT, TAaK¥XC CTYIACHT CBO6OI[HO BJI1aaCCT
TCOPCTUUCCKUM MaTCpruajIoM (3HaCT KakK OCHOBHBIC, TaK H CHCHI/I(bI/ILIeCKI/IC CHUHTCTUYCCKUC
MCTOJbI, a TAKXKC MCXaHU3Mbl OCHOBHBIX peaKHHﬁ), AO0IYCKACT HE3HAYNUTCIIbHBIC OIIIHOKH.

«HE 3a4TE€HO»: CTYAEHT HE BBIMOJHWI BCeX JAOOpaTOPHBIX padoT MO0 MX HE 3aIUTHII, He
BBITIOJIHWJI YCTICIITHO BCE KOHTPOJIBHBIE pabOTHl U pedepar, a TakKe MaTepual He YCBOCH WU
YCBOEH 4YaCTUYHO, CTYJIEHT IUIOXO BIIaJeeT TEOPETHMUYECKUM MaTepuayoM (HaOlronarTcs
CYILIECTBEHHBIE OMIMOKHU TPU 00CYKICHUN 0a30BbIX CHHTETHYECKUX METO/IOB).

OneHouHble cpeacTBa Ui HMHBAJIUIOB W JIMIl C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU
3II0POBBSI BEIOUPAIOTCS C YIETOM WX WHAWBUIYATBHBIX TICUXO()U3UIECKIX 0COOCHHOCTEH.

— Ipu HEOOXOIUMOCTH HHBAIWAAM H JIMIAM C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMU
3II0POBBSI IIPEIOCTABIISIETCS IOTIOTHATENIEHOE BPeMsI JUIsi IOJrOTOBKH OTBETA HA IK3aMEHE;

— TIpY MIPOBEJICHUH TIPOLEAYPbl OLICHUBAHHS PE3yJIbTaTOB OOyUEHHS MHBAIUAOB U JIHIL C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 3/I0POBBSI TIPEAYCMATPUBAETCSI UCTIONB30BaHUE TEXHHYECKUX
CPE/CTB, HEOOXOIMMBIX UM B CBSI3U C X MHIUBHIYAIBHBIMH OCOOCHHOCTSIMH;

— TIpY HEOOXOIUMOCTH ISl 00YUAIOMINUXCS C OTPAaHHYCHHBIMHA BO3MOXKHOCTSIMHU 3/T0OPOBbS
¥ WHBIWAOB TPOIEIypa OLEHUBAHUS pE3YyJIbTaTOB OOYYEHHS 110 JUCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa orneHWBaHMS PE3yIbTATOB OOYYECHHUS WHBAJIUIOB U JIUIl C OIPaHUYECHHBIMH
BO3MOXHOCTSIMH 3JI0OPOBbSI IO JHCLUUIUIMHE (MOIYJIIO) TpeIayCMaTpUBaeT IPEI0CTaBICHNE
uHpopmanuu B QopMax, aJanTUPOBAHHBIX K OTPAaHMYEHHSIM HX 3[0POBbSI M BOCIIPHATHS
UHpOpPMaLIUH:

JInst UL ¢ HapyIIeHUSIMH 3PEHUS:

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

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HApyIIEHUSIMH CITyXa:

— B IIeYaTHOM (opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JInst I ¢ HapyIISHUSIMH OTIOPHO-/IBUTATEIBHOTO amlapara:

— B I1e4aTHoi (opme,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI'€HTA
oOyyJaronuxcs.

5. Ilepedyenn y4eOHOM JuTEpaTyphbl, HHPOPMALHOHHBIX PECYPCOB U TE€XHOJIOT U

5.1. Y4eOnas qureparypa

1. Dneen6poiix, K. Meramnoopranmdeckas xumus : yaeOHoe rnocoodue / K. DnbieHOpoix ;
niepeBoj1 ¢ Hemenkoro 0. ®@. Onpynenko, /I, C. [Tepekanmna ; xynoxnuk H. A. HoBak. — 4-e u3n. —
Mocksa : JlaGoparopust 3Hanmii, 2021. — 749 c. — ISBN 978-5-93208-543-1.— Tekcr :
AJIEKTPOHHBIH // Jlanb : ANIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:



https://e.lanbook.com/book/166767 (nara oopamenust: 20.05.2023). — Peskum mocTyma: st aBTOpH3.
TIOJIb30BATENIEH.

2. Peytos, O. A. Oprannueckast xumus : y4eOHUK : B 4 yacTax / O. A. Peyros, A. JI. Kyp,
K. I1. bytun ; xynoxuuku B. A. Yepnenos [u ap.]. — 9-e u3n. — Mocksa : JlabopaTtopusi 3HaHUH,
2021 — Yacte 1 — 2021. — 570 ¢. — ISBN 978-5-906828-42-2. — TekcT : 25meKTpoHHbIH // JIaHb :
NEKTpOHHO-OMOMmoreuHas cuctema. — URL:  https://e.lanbook.com/book/166749 (mara
oopamenust: 20.05.2023). — Pexxum ocTyma: Uit aBTOPU3. TOJIb30BaTENCH.

3. Peytos, O. A. Oprannueckast Xumus : yueOHUK : B 4 yactsx / O. A. Peyros, A. JI. Kypu,
K. I1. Bytun ; xynoxauku B. A. Uepnerios [u np.]. — 10-e¢ u3n. — Mocksa : JlaGopatopus 3HaHUH,
2021 — Yactb 2 — 2021. — 626 c. — ISBN 978-5-906828-43-9. — TekcT : anekTpoHHbI // JlaHb :
ANIeKTpOoHHO-OnOmmoTeunass  cuctema. —  URL:  https://e.Janbook.com/book/166750  (marta
oOparenus: 20.05.2023). — Pexxum noctyna: i aBTOPH3. MONb30BaTeNen

4. PeytoB, O. A. Oprannueckast xumus : y4eOHUK : B 4 yactax / O. A. Peyros, A. JI. Kypr,
K. I1. bytun ; xynoxuuku B. A. YepHeros [u ap.]. — 8-e u3n. — Mocksa : JlabopaTtopusi 3HaHUH,
2021 — Yacts 3 — 2021. — 547 ¢. — ISBN 978-5-906828-41-5. — TekcT : meKkTpoHHbIH // JIaHsb :
ANEKTpoHHO-OMOmoTeuHas  cucteMa. — URL:  https://e.Janbook.com/book/166751 (mara
obpamenus: 20.05.2023). — Pexxum ocTyma: Uit aBTOPU3. TOJIb30BATENICH.

5. Peytos, O. A. Oprannyeckas xumus : yueOHUK : B 4 yacTsax / O. A. Peyros, A. JI. Kyp,
K. II. Bytun ; xynoxuuku B. A. UepnenoB [u ap.]. — 7-e u3n. — Mocksa : JlabopaTopus 3HaHUH,
2021 — Yactb 4 — 2021. — 729 c. — ISBN 978-5-906828-40-8. — TekcT : anekTpoHHbIH // JIaHb :
JJIEKTpOHHO-OnOmMoTeunass cuctema. — URL:  https://e.lanbook.com/book/166752 (mara
oOparenus: 20.05.2023). — Pexxum noctyna: Ui aBTOPH3. MOJIB30BaTENEH.

5.2. Ilepuoauyeckas Jureparypa

1. Organometallic Chemistry — 3apyOeXHBIH HAay4HBId KypHAaJ, ITyOIHKYIOIIHA,
TIOCBSAIICHHBI TEOPETUYCCKHM acCIeKTaM, CTPYKTYPHOH XUMHH, CHHTE3y, (DU3MYECKHM U
XMMHUYECKHM CBOMCTBaM (BKJIIOYash MEXaHM3Mbl pPEaKUuil) W MPaKTUYECKOMY HPUMEHEHHUIO
METaJUIOOPTaHMYECKUX COCTMHCHUH.

2. Applied Organometallic Chemistry — 3apyOekHbIil Hay4YHBIH KypHaJ, HallEJIeHHBIH Ha
NPUKIAJHYI0 METaUNIOOPTaHMYECKYI0 XHUMHIO, B KOTOPOH TyOJIMKYIOTCS TIIOJIHBIC CTaThH,
0030pbl, MHHH-0030pHl H COOOINEHHS O HAYYHBIX HCCICIOBAHMIX BO BCEX 0O0IacTsIX
METAJUIOOPTaHNYECKOW XUMHUH C yY4aCTHEM METAJUIOB OCHOBHBIX TPYIII, MEPEXOIHBIX METAIIOB,
JTAHTAaHOMJIOB Y aKTUHUJIOB.

5.3. UHTepHeT-pecypchbl, B TOM YHCJIE COBpeMeHHble NpodeccHOHAIbHbIE 0a3bl
JAHHBIX U HHGOPMALMOHHBbIE CIPABOYHBIE CHCTEMBI

DIeKTPOHHO-0MOIMoTeuHbIe cucTteMbl (IBC):

1. ObC <<IOPAﬁT>>https://urait.ru/

2. 3BC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHB» https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnanst uznarenscta Wiley https://onlinelibrary.wiley.com/
Hayunas snekrponnas 6ubnuoreka (HOB)http://www.elibrary.ru/
6. IloMHOTEKCTOBBIC apXUBBI BEAYILUX 3aMaJHBIX HAYUYHBIX KYpHAJIOB Ha Poccuiickon
iatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru
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7. HammonanbHast »nekTpoHHas OHOIMOTEKa (IOCTYN K DJIEKTPOHHOW OHOIHMOTEKe
muccepranuii Poccuiickoit rocynapersennoit oubnuotexu (PI'b) https://rusneb.ru/
8. DOnekrponHas koyuiekius Oxchopackoro Poccuiickoro @onma
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 cBOOOAHOTO A0CTYMA:
1. AwmepukaHckas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/
2. TlomHbIe TEKCTHI KaHAACKUX AuccepTanuii http:// www.nlc-bne.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. HWudopmannonnas cucreMa "EnuHoe 0KHO JocTyma K 00pa3oBaTeIbHbBIM
pecypcam"http://window.edu.ru/;
5. Enwunas xomnekuus uudpoBbix 00pazoBaTenbHbIX pecypcos http://school-
collection.edu.ru/ .
6. OOmas TeopeTnyeckast HHGOPMAIIHS IO METAJUIOOPTaHUYEKOH XUMUU
https://www.masterorganicchemistry.com/2015/10/28/whats-an-organometallic/

Co0cTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTe/bHbIe U HHPOPMALMOHHbIE PeCypPChI

KyoI'Y:

1. Cpena MOAYIBHOTO AMHAMUYECKOTO 00yueHushttp://moodle.kubsu.ru

2. baza y4eOHBIX TUTAHOB, Y4€OHO-METOAMYECKUX KOMIUICKCOB, Ty OJIMKAIIMA 1
KoH(epeHuuii http://mschool.kubsu.ru/

3. bubnmnotexa nHpoOpMaAIMOHHBIX pecypcoB Kadeapbl nH(POPMAIIMOHHBIX
00pasoBaTenbHBIX TeXHONOTHIThttp://mschool.kubsu.ru;

4. DnexTpoHHBIH apxuB qokyMeHTOB KyOl Vhttp://docspace.kubsu.ru/

6. MeTtoguyeckne YyKazaHusi AJs1 OOyYalOIIUXCH 10 OCBOCHMI0 IMCUMILIMHBI
(Moxys)

YcnemHoe wu3y4YeHHE AUCHMILTUHBI «MeTaioopranndeckass XuMus» TpeOyer oT
CTYJIEHTOB PETYJISIPHOTO TMOCEIICHUs JEKUUH, a Takke aKTUBHON paboThl HA MPaKTUYECKHX
3aHSTHUSX, BBITIOJHEHUS MPOBEPOUYHBIX PaOOT, BBHIMOJIHEHHS M 3alIUTHI JTAOOPATOPHBIX PadoT,
O03HAKOMJICHHSI C OCHOBHOM W JIOTIOJIHUTEIILHON PEKOMEHYEMOM JIUTEPATyPOK.

[Ipu noAroTOBKE K JEKIIMOHHOMY 3aHATHUIO CTYJIEHTaM PEKOMEHYETCsl:

1) mpocMOTpeTh 3amucu OpPebIaylied JIEKIMM U BOCCTAHOBUTH B IaMATH paHee
U3Y4YEHHBIM MaTepuai;

2) Geryio MPOCMOTPETh MaTepHall MPEICTOSIIEH JEKIUH, C LEeIbI0 JTy4IIero YCBOCHHUS
HOBOI'O MaTepuaa;

3) caMOCTOSITENIbHO MPOPadOTaTh OTIENbHBIE (ParMEHTHl TEMbI MPOLLION JIEKIIUU, €CIIU
3TO HEOOXOMMO.

[Ipy KOHCHEKTHPOBAHWU JIEKIIMOHHOTO MaTepuajia CTyJIEHTaM HYXHO CTPEMHTbhCS
KpaTKO, CXEMAaTH4YHO, MOCIEAOBATEIbHO W JIOTMYHO (PUKCHPOBATH OCHOBHBIC IMOJIOKEHUS,
BBIBOJIbI, 000011IeHUSI U (POPMYITUPOBKH, HE MBITASACH 3allMCaTh BECh MPEINOIaBaeMblil MaTepua
CJIOBO B CJIOBO.

[Ipu MOAroTOBKE K JIaOOPATOPHOMY 3aHSATUIO PEKOMEHYETCS:

1) BHUMATENBHO H3YYUTh MaTepHall NPEIACTOANICH pabOTBl M COCTaBUTH ILIaH €e
BBITIOJTHEHHS;

2) yIenuTh MOBBIIICHHOE BHUMAHUE SKCIIEPUMEHTAIBHBIM OCOOCHHOCTSIM IMPECTOSIIEH
paboThl (MCTIOJIb3YEeMBIM PEaKTHBAM U 000PYI0BAHUIO, & TAKIKE TEXHUKE PaOOTHI C HUMH);




BeimonHATe  1abopaTopHyto paboTy HEO0OXOAMMO aKKypaTHO U TIOCIIEIOBATENbHO,
OTpa’kasi BCE €€ OCHOBHbIE JTambl B JAOOpAaTOPHOM >KypHane. [l yCHemHoM 3aliuThl
naboparopHOil pabOTBl HEOOXOAUMO TIIATEIBHO W3YyYUTh JICKIIMOHHBIA M, €CIH 3TO
HE00XO0IMMO, JONOJHUTEIbHBIM TEOPETUUECKUI MaTepua o TeMe padoThl, a TAaKXKe MPaBUILHO
3aIOJIHUTH JIAOOPATOPHBINA KYpHAJ, CHENaB BCE HEOOXOOMMBIE PAacYeThl M CPOPMYIHPOBAB
BBIBOJIBI 110 MPO/JIEJIAHHOM padoTe.

[Ipn mpopaboTke JEKIMOHHOTO MaTepHalia M BBITIOJHEHUH JaO0OpPaTOpPHON paboThI
CTyZECHTaM HEOoOXOAMMO OTMeYaTb T€ BONPOCHI U pa3feiibl, KOTOpPbIE BBI3BIBAIOT y HUX
3aTpyIHEHUS. C LIEbI0 OCIEAYIONIEH KOHCYIbTALUN Y IPENOJaBaTENs.

CamocrosTenbHas paboTa Hapsay C ayAUTOPHON IpPEICTaBIIsAET OJHY M3 BaKHEUIIMX
dopMm ydebHOTrO mpormecca. CaMocTosATebHAs paboTa — 3TO IUIaHUpyeMasi paboTa CTYACHTOB,
BBINOJIHSAEMAsT MO 3aJ]aHHI0 M IPU METOAWYECKOM PYKOBOJCTBE IperojaBaTelis, HO 0e3 ero
HeTocpeACcTBeHHOro ydvactusi. CaMmocrosiTenbHass paboTa IpenHa3Haue€Ha HE TOJBKO JUIs
OBJIa/ICHUS TPEACTaBICHHONW TUCLUIUIMHON, HO U A1 (POPMHUPOBAHUS HABBIKOB pabOThI BOOOIIIE,
B y4eOHOMW, HaydHOW, MPOo(ecCHOHAIBHOW AEATENBHOCTH, CIIOCOOHOCTH TPUHUMATh Ha cels
OTBETCTBEHHOCTb, CAMOCTOSITEJILHO pEIIaTh BO3HUKAIOLIME MPOOJIEMBbl, HAXOAUTh MpPaBUIIbHBIE
pEIIeHUs U T.JI.

CamocrosrenbHass paboTa CTYACHTOB CBsi3aHa C IUIAHUPOBAHUEM HKCIEPUMEHTA,
NPOBEICHUEM MaTeMaTHUECKUX PacdyeTOB M 0OPa0OTKU IMOJyYEHHBIX JaHHBIX, MPOPabOTKON U
IOBTOPEHHEM JIEKLIMOHHOIO MaTepuaja W MaTepuana y4eOHMKOB M Y4YeOHBIX IOCOOMIA,
U3yYEHHEM CaMOCTOSITEIbHO HEKOTOPBIX pa3lelioB Kypca, IOATOTOBKOW K KOHTPOJIbHBIM
paboTaMm, MOATOTOBKOW pedepara, opopmiaeHHEM J1a0OpaTOpHBIX pabOT M MOATOTOBKOM K HX
3alUTe, MOATOTOBKOW K TEKYIIEMY KOHTPOJIIO M TPOMEKYTOUHOM aTTECTAIHH.

B ocBoeHMH TUCHMITIMHBI MHBAIWIAAMU M JIMLAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSMU
3I0pOBBsI OOJIBIIOE 3HAYCHHWE HMMEET WHIMBHIyallbHas ydeOHas pabora (KOHCYJIbTAIUH) —
JIOMIOJTHUTEIBHOE pa3bsiCHEHUE Y4eOHOr0 MaTepHara.

WnpvBuyanbHble KOHCYJBTALMM IO MPEIMETY SBIAIOTCS BaXXHBIM  (DaKTOPOM,
CHOCOOCTBYIOLIMM MHAUWBUAYAIU3ALUN OOY4YE€HUS U YCTAHOBJIECHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXIy IpernojaBaTesieM U OOy4arollMMCsl HMHBAJTUAOM WM JIMLIOM C OTPaHUYCHHBIMU
BO3MOXHOCTSIMH 3/10POBBbSL.

7. MaTtepuaibHO-TEXHUYECKOe ofecredeHne o JUCHUIInHEe (MOAYJII0)

HaumeHoBaHHe CHIEIIAATBHBIX OCHaIIECHHOCTD CHEIAANTBHBIX [lepedeHb THUIICH3NOHHOTO
HOMEILEHUH IIOMEILEHU I MIPOTPAMMHOTO 00ecIeUeHHs
YueOHbIe ayIUTOpUN it | MebGenb: yaeOHas MeOenb Microsoft Windows;
TIPOBEICHUS 3aHATHH JEKIMOHHOTO | TeXHUYeCKHe CpecTBa OOyICHU: Microsoft Office
THOA 9KpaH, IPOEKTOP, KOMITBIOTEP
YueOHbIe ayIUTOpHUN i | MebGenb: yaeOHas MeOenb Microsoft Windows;
MIPOBEICHUS 3aHATHil | TexHudeckue cpeactBa odyuenus: | Microsoft Office

CEMHHAPCKOTO THUIA, TPYIMIIOBBIX M | SKpaH, IPOEKTOP, KOMITBIOTED
WHAWBUAYAIBHBIX KOHCYJIBTAIWH,

TEKYIIEro KOHTPOJIS u
MIPOMEKYTOYHOM aTTecTallu
VYueOHble ayJIMTOPHU st | MebGenb: yueOHast MeOelb Microsoft Windows;
NpOBEJCHUs Ta0opaTopHbIX padoT. | Texnuueckue cpencrsa odyuenusi: | Microsoft Office
Jlaboparopus OpPTraHUYEcKOl | MepeHOCHOe MYJIbTUMEIUIHHOE
xumun(ayn. 414C) obopyoBaHue (HOYTOYK,

TIPOEKTOP)

ObopynoBanue:

CIICIIMATM3UPOBaHHAS

nabopatopHas  MeOenb  (CTOJBI,
CTyJnbs, WKapbl IS PEAKTHBOB H
o0opynoBaHus, BBITSDKHBIE
mKkapbl), CpeACTBa  MOXKapHOU
0€30IacHOCTH U OKa3aHHs IepBOH




MEIULIMHCKOH TIOMOIIIH,
XAMUYECKast mocynau
o0opyaoBaHue, BECHI

J1abopaTopHbIe AIEKTpOHHBIE A&D
EK-410i, snexkrporuutku — 10 .,
CYWIWIBHBIH  mKad,  Memanku
MEXaHWYeCKHue — 8§ IIT., MEUIAJIKH
marautHele IKA HS 7 — 8 mr.,
POTALIMOHHBIC HCMIApUTENd — 2
mrt.,peppakromerp MPD-454 B2M,
pudOpsI Ut OIpeeIeHHsI
temnepatypsl miasiesus ITIT — 8
LIT.,XUMHUYECKHE PEaKTHBBL

YueOHble ayIUTOPHUN JULs
KypCOBOIo IIPOEKTUPOBAHNUS
(BBINIOJIHEHUS KYPCOBBIX pador)

Kypconas pabora He nmpenycMoTpeHa yueOHBIM IIAHOM.

Jns  caMOCTOATENbHOW — paboThl  OOYyYarOIMXCS  IPEAYCMOTPEHBl  MOMELICHHMS,
YKOMITJIEKTOBAaHHBIE CIIEIHATM3UPOBAHHON MeOesbio, OCHAIIEHHBIE KOMITBIOTEPHOW TEXHUKOU C
BO3MOXHOCTBIO MOJKIIOUEHUs K ceTu «lHTepHeT» M olecrieueHHeM J0CTyna B AJIEKTPOHHYIO

UH(POPMAIMOHHO-00Pa30BaATEIBHYIO CPEAY YHHUBEPCUTETA.

HanmenoBanue moMemeHui ajs
CaMOCTOSATENLHOM PaboThI
o0yJaroImuxcs

OcHaIIeHHOCTb OMEIIEHUH 11
CaMOCTOSTENILHOM PaboThI
00yYarOIIMXCs

IlepeueHb TUIEH3MOHHOTO
IPOTrPaMMHOTO 00ECIICUCHHS

Ilomemenue g caMOCTOATENbHON
padoThI 00yYarONUXCs (YUTATBHBIN
3an Hayunoii Oubnnorexu)

Meoberb: yueOHas MeOeib
Kommiiekt  crnenmann3upoBaHHOMN
MeOen: KOMITBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMITBIOTEpHAs
TEXHHUKa C TMOAKIIOYEHHEM K
WH(POPMAITHOHHO-
KOMMYHUKaLMOHHON
«/HTEpHET» ¥ JIOCTymOM B
JNIEKTPOHHYI0  MH(OPMAIIOHHO-
00pa3oBaTeNbHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMepbl, KOMMYHHKAI[HOHHOE
obopynoBanue, obecrieunBaromice
JOCTYl K  CETH  HHTEpHET
(mpoBoxHOE COCIIMHEHUE u
OecrpoBOJHOE  COEIMHEHHE IO
texHojoruu Wi-Fi)

CECTH

Microsoft Windows;
Microsoft Office

TTomemnieHue st caMOCTOSTEILHOM
paboThI oOydarommxcs (aym.
401C)

Mebenb: yaeOHas MeOenb
Kommnekr  crneumanu3upoBaHHOM
MeOeIH: KOMIIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKAa C TOAKIIOYCHHEM K
nH(GOPMAIIMOHHO-
KOMMYHHKAIIMOHHOM
«/HTEpHET» M OCTYIIOM B
UIEKTPOHHYI0  MH(OpPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMepsl, KOMMYHHUKAIIHOHHOE
obopymoBaHue, oOeceunBaroee
JOCTYTI K CeTH  HWHTEpHET
(mpoBoHOE coelMHEHNEe u
OecrpoBOIHOE  COEIMHEHHE  II0
texHojorun Wi-Fi)

CCTH

Microsoft Windows;
Microsoft Office






