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1 Hesn 1 321244 U3yYeHUA IMCHUNIMHBI (MO1YJIf)

1.1 Ilenb ocBOEHUA TUCUHUIIJINHBI

[lenpto  ocBOEHUS  AUCUMIUIMHBI  «MeTajyioopraHuuecKkas  XUMHS»  SIBIAETCS
O03HAKOMJIEHUE CTYJEHTOB C OCHOBHBIMHU KJACCAaMH METAJUIOOPTaHUYECKHX COEAMHEHUU, C HX
GU3NYECKUMH M XHMHYECKHUMU CBOHCTBAMH, pPacCMOTpEHHE OCOOCHHOCTEH MpHUMEHEHUs
METaJUIOOPraHNYECKUX COCTMHEHUI B XUMHUYECKOM CUHTE3€ U B [IOBCEIHEBHOM KU3HMU.

1.2 3agaun AUCHHUIIINHLBI

3anaun yuyeOHON AucHUIUIMHBL «MeTauioopraHnuueckas XUMHUsD COCTOSIT B M3y4EHUU
OCOOEHHOCTEH KJIACCOB METAJNIOOPraHMYECKUX COEIMHEHUH (CTpoeHue, ¢u3MuecKue u
XMMHMUYECKHE CBOMCTBA); B Pa3BUTUU YMEHHUS T'DPaMOTHO IPHUMEHATH TEOPETUYECKHE 3aKOHBI
XMMMH JUIS1 OCYIIECTBIIEHUS! CUHTE3a XMMHUYECKHUX BEIIECTB; B YCIEIIHOM IIPOBEACHUH PacueTOB
JUI TIPOBENIEHUS OPraHMYECKOro CHHTE3a M BBIXOJAa MPOAYKTOB XMMHMYECKOH peakiuu; B
pa3BUTUM  YMEHHUS  TOJb30BaThCS ~ COBPEMEHHBIMH  XUMHYECKMMM  CIIPaBOYHHKaMHU,
PYKOBOACTBAMM M OMOJMOTEKaMM; B M3y4E€HUU HauboJiee aKTyaJbHBIX IPOOJIEM COBPEMEHHOM
TEOPETUUYECKOM M 3KCIEPUMEHTAIbHON XUMUH, ITOHMMAaHHUE UX 3HAYEHUS JUJIS Pa3BUTHS HAYKH U
IIPOM3BOICTBA.

1.3 Mecro qucuumiinHbl (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

Hucnunnnaa «MeTalmoopraHudeckass XUMHUsS» OTHOCHTCS K 4YacTH, (OpMHUpPYEMOi
ydyacTHUKaMU oOpa3oBaTelnbHbIX OTHOIIeHuM bioka 1 "ucuummmuel (Momynu)" y4deOHOro
w1aHa. B coorBeTcTBUM ¢ pabouuM yueOHBIM IJIAHOM JUCLMILIMHA U3ydaeTcs Ha 4 kypce. Bun
IIPOMEKYTOUYHON aTTECTALlUU: 3a4eT.

N3ydenuto aucuumianHbl «MeTaquioopraHuueckas XUMUs» MPEIIIECTBYET H3Y4YECHUE
TUCcHUIUIMH «MaTtematukay, «Pusukay, « MTHpOopMamOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTUU U
aHaJIW3 JaHHBIX», a TaKXkKe U3ydeHue qucuuiuimH: «Heopranuueckas xumus», « AHaIUTHYECKas
XUMHUsD», «OpraHudeckast XuMus».

1.4 IlepedyeHp MIaHHPYeMbIX Pe3yJbTATOB O0Oy4YeHHUs] MO0 AUCHUIUIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHMPYEMBbIMH Pe3y/JIbTaTaMH 0CBOCHUs 00pa30BaTeIbHOM NPOIrPaMMBbI

W3ydyenune paHHOM y4eOHOM JOUCHUIUIMHBI HAmpaBlieHO Ha (OpPMHpPOBAHHE Y
o0yyaronmxcs CIeayr X KOMIETEHIIHH:

Kox n HauMeHOBaHUE HHAMKATOPA Pe3ynbTarsl 00yueHHs Mo AUCHUTUINHE
JIOCTHKEHMSI KOMIIETEHLIUN

[IK-1. CriocobeH OoCyIIecTBISATh CTaHIAPTHBIE ONEPAIH 110 MpeAiaraeéMbiM METOANKaM,
HalIpaBJICHHbIEC HA NOJYYEHHUE U UCCIEJOBAHHUE PA3IMUHbIX COCIMHEHUI U MAaTEPUATIOB

UIIK-1.1. Ocy1ecTBisier CTaHJApPTHBIE | 3HAET CTaHJAPTHBIC omepaluy, HalpaBJICHHbIE Ha
omepauyd MO0  NpelaraéMbIM  METOJUKAM, | MOJIYyYEHUE M UCCIECNOBAaHHE pPAa3IMYHbIX COCOUHEHUN U
HallpaBJICHHbIE Ha MOJIyYEHUE W HCCIEJOBAaHUE | MAaTepHaIOB

XMMHYECKUX COCAMHEHUI Pa3IMYHON MPUPOIBI M | yMEeT OCYIIECTBISTh CTaHIAPTHBIC OIEpaIly MpH padoTe
MaTepHaJoB Ha UX OCHOBE C METaJUIOOPTaHUYECKIMHU COEIMHEHUSIMU o
MpeylaraéMbIM METOAMKAM, HalpaBJIeHHbIE Ha ITOIydeHUE
U MICCIIeJOBaHUE PA3IMYHBIX COSAUHEHIH U MaTepHUaIoB
BJIa/leeT METOAaMHU TIPOBEICHHA OCHOBHBIX CTaHIAPTHBIX
OTIepanrii Mo TpeAsaraéMbIM METOAWKaM, HalpaBICHHBIM
Ha TMONyYCHUE W WCCIEIOBAHUE PA3IMYHBIX COCTUHEHUN U

MaTepHajoB
HIIK-1.2. Brioupaer ONTUMAJIBHBIE | 3HAET OCHOBHBIE NpaBuiia paboTHI C
nabopaTopHbIe METOIbI MOJTy4EHUS U | METaUIOOPTaHUYECKUMU COSTUHEHUSIMU

UCCIIEN0BAHUS XUMHMYECKHX COEZMHEHUH
pa3IN4HON MPUPOJBI U MATEPHAIOB HA UX OCHOBE | yMeeT BBIOMPATh ONTHMAIbHbIC J1TADOPATOPHBIC METO/IbI
MOTYYEHNUS W WCCIEAOBAHUS XMMHUYECKHX COCIMHEHHH
pa3IMYHON MPHPOJIBI U MATEPHAIOB HA HX OCHOBE

BIIasI€eT IpernapaTuBHBIMU MeTOoAaMuU CHHTE3a
AJIEMEHTOOPTraHUYECKHX COEAMHEHWH; HaBbIKaMH paboThI C
ra3aMd ¥ JIETKO THUJPOJU3YIOIIUMUCS COEIUHEHHUSIMH;




KO,Z[ 1 HAaMMCEHOBAaHUE MHAUKATOpa
JOCTHXKCHUA KOMIICTCHIIMU

Pe3ynbTaTel 00y4eHUs 10 JUCHHUILTHHE

TEXHUKON TPOBEACHUS CHHTE30B B HWHEPTHOH atmocdepe;
TEXHUKOH  TPOBEICHUS CHHTE30B  IIpU  HHU3KHUX
TeMIIepaTypax; TEXHUKOHW paboThI 110 BAKYyMOM

[IK-3 CriocobeH uCIOiIb30BaTh COBPEMEHHBIE
aHAITH3a KCIEPUMEHTAIBHBIX JTAHHBIX

TCOPCTUYCCKUEC TIPCACTABJICHUA XHMHYECKOU HAaYKH JJid

HIIK-3.1 HUcnone3yer COBpPEMEHHBIE
TEOPEeTUYECKUE  MPEICTaBICHHS  XHUMHUYECKOU
HayKH B CBOel NpO(ecCHOHAIBLHOMN JIeSITeIbHOCTH

3HaeT OCHOBHBIE KJIacCBhI MeTaJUI00PTaHNYECKUX
COeIMHEHUH, WX (QU3NYecKue W XUMHYECKHE CBOICTBa,
OCHOBHBIE 3Tallbl U 3aKOHOMEPHOCTH Pa3BUTHsI XUMUYECKOI
HayKu

yYMEET UCHOJIb30BATH COBpPCMCHHBIC
MpeACTABICHUA XHMHYECKOH HAyKH
SKCIICPUMCHTAJIbHBIX JAHHBIX

TEOPECTUYCCKUC
JJId - aHallkn3a

BJIaJICCT METOJaMU aHaJIM3a OKCIICPUMCHTAJIbHBIX JaHHBIX

UIIK-3.2 Hnrtepnpetupyet pe3yabTaThl
XUMHUYECKOTO  DKCIEpUMEHTAa  Ha  OCHOBE
COBPEMEHHBIX TEOPETHUYECKUX MPEACTABICHUN

3HAET MEXaHU3Mbl pEaKUUd  SIEMEHTOOPTaHUYECKUX
COEIMHEHUI; TUIBl XUMUYECKUX CBSI3€H, MX MOJSPHOCTb,
CMEIIEHUE DJIEKTPOHHON IJIOTHOCTH MO WHAYKTUBHOMY M
Me30MepHOMY  3PPEKTY B 3JICMEHTOOPTaHUYCCKUX
COCIMHEHUAX; OO0JIACTH TPUMCHEHUS OCHOBHBIX KIIACCOB
9JIEMEHTOOPTAaHUYECKUX COETUHEHUN

yMeeT JenaTb BBIBOJBI HAa OCHOBE COBPEMEHHBIX
TEOPETUYECKUX Hpe/CTaBICHUN o pe3yabTaTam
XMMHYECKOT0 SKCIEPHMEHTa

BIajieeT COBPEMEHHBIMU TEOPETUIECKUMHU

MpeACTaBICHUAMNU XUMHAYECKOH HayKH

[IK-5 CriocoGeH OCymIecTBIATh IOWCK MW TEPBUYHY0 00paboTKy HaydyHOH W HayYHO-TEXHHYECKOM

WH(OPMAIHMHY 10 MPEAJIOKEHHOH TeMe

UIIK-5.1 OcymecTBnseT TOWUCK HAay4YHOH U
HayYHO-TEXHUYIECKON nHpOpMAIN 10
MPEATIOKEHHON TeMeE

3HAET METOJbl NMOMCKAa HAYYHOM M HAyYHO-TEXHUYECKOU
MH(OPMALIHH 110 MPEIOKESHHOH TeMe

yYMEET OCYILECTBISATh IMOWCK HAYYHOW JIMTEpaTyphl II0
3aJaHHOM TeMe M OCYIIECTBIATh €€ MPEJCTaBICHNE B BHJIE
JIOKJIaJ1a, pedepara, 0030pa 1o 3aJaHHOH TeMe

BJIaJieeT METO/IaMH MIOMCKA HAyYHOW M HAyYHO-TEXHUYECKOU
WHOpPMAIIMHU 110 MPEITI0KEHHOH TeMe

NIIK-5.2 OcymiectBisier BBIOOp U 00pabOTKY
HayYHOW M HAayYHO-TEXHUUYECKOH HWHDOpMaIU
IO TIPEIJIOKEHHOH TeMe

3HAaeT METOJbl MOMCKAa HAYYHOW U HAYYHO-TEXHUYECKON
nH(OPMAIHH 110 MPEAT0KEHHOH TeMe

YMEEeT OCYHIECTBIISATh  BBIOOp M 00pabOTKy Hay4YHOM
JIUTEPATYPHI 110 33JaHHOU TEME

BJIaJiceT MeToJaMu BbIOOpa M 00paboTKM HaydyHOH H
HAyYHO-TEXHUYECKON MH(pOPMAIMH IO PEJIOKEHHOM TeMe

PGSYJ'IBTaTBI 06yLICHI/IH IO NUCHHUINIMHE OJOCTUTAIOTCA B pPaMKaX OCYHICCTBJICHUA BCEX

BUJIOB KOHTAaKTHOHM H
YTBEP)KJIEHHBIM Y4€OHBIM IIJIAHOM.
NHpukaTopsl  TOCTHXKEHUS

CaMOCTOSITEIbHOM pa6OTBI

KOMIIETEHIIUHA

06yqaloumxc;1 B COOTBCTCTBHHU

CUMTAIOTCA  C(HOPMHUPOBAaHHBIMU

AOCTUKCHUHN COOTBETCTBYIOIINX UM PE3YyJIbTATOB O6y‘~IeHI/I$I.

2. CTpyKTYypa U coiep:KaHue TUCHUITHHbI

2.1 Pacnpee/ienre TPYA0EMKOCTH JUCUMILUIMHBI 110 BUIaM padoT

OO1m1ast TpyA0EMKOCTh JMUCIMILIMHBI COCTaBisieT 5 3aueTHbix eauuull (180 gacos), ux
pacmpeneneHre o BiuaaM padoT MpeACTaBIeHO B Ta0IHIe

Buner pador Bcero ®opma 00ydeHus
4acoB OYHast
7
ceMecTp
(gacern)
KoHTakTHas padoTa, B TOM YHcIIe:
AyauTopHBbIe 3aHATHA (BCEro): 108.2 108.2
3aHATHSA JIEKIIMOHHOI'O THIIA 34 34

pu



71a00paTOpHBIE 3aHATHUS 68 68

MIPAKTHYECKHE 3aHATHUS

CEMUHAPCKHE 3aHSTHS

Huasi koHTaKTHasA padoTa:

Kontposns camocrositenproit padotsl (KCP) 6 6

[Ipomexxyrounas arrecranus (MKP) 0.2 0.2

CamocTtosiTeIbHasi padoTa, B TOM YHcJie: 71.8 71.8

Odopmienne 1abopaTopHBIX pabOT U MOATOTOBKA K UX 22 22

3aIuTe

CamMocTosITenbHOE N3YUYEeHHE TEOPETUYECKOTO MaTepuaia 20 20

Pedepar 16 16

IloaroroBka K TeKyuieMy KOHTPOJIIO 13.8 13.8

Oobmas yac. 180 180

TPYA0EMKOCTH B TOM YHCJIe KOHTAKTHasi padoTa 108.2 108.2
3a4. el 5 5

2.2 Coaep:xanue QUCHUILTHHBI
Pacnipenenenue Bu10B yueOHOI pabOThI M UX TPYAOEMKOCTH I10 pa3jieiaM JUCIUILIIAHBL
Paznesbl (TeMbl) TUCIUILIMHEL, U3y4aeMmbie B 7 cemecTpe (0uHas ¢opMa 00ydeHus)

KonuuectBo yacos
Breayaut
Ne HanmenoBanwue paznenos (Tem) AyauTopHas opHas
Bcero pabota
pabota
JI 113 JIP CPC

1. XuMmusi METAIJIOOPTaHUYECKUX coeiMHeHni. BBenenue. 18 4 - - 14

2. MeraiuioopraHuueckas XuMUsl HIET0YHbIX MeTaIUIOB (rpymma 1) 56 8 - 34 14

3 MertanioopraHndeckas XUMHS IIeT0YHO3eMETbHBIX METAIIIOB 56 8 ) 34 14
(rpyrma 2)

" Meranioprann4eckue COeJUHEHUsI [[MHKA, KaIMHS U PTYTH 20 6 ) i 14
(rpyrmna 12)

5 ?é‘[)eMeHTOOpFaHI/I'{eCKI/Ie COeJIMHEHHUs MOArPYMIbl 6opa (rpyrmna 238 | 8 ) i 15.8
HUTOI'O no pazdenam oucyuniunsl 173.8| 34 - 68 71.8
Kontpouss camocrositensHoi padots! (KCP) 6 - - - -
IMpomesxxyrounas arrecranus (MKP) 0.2 - - - -
OO11ast TPYI0EMKOCTb 110 JUCIUITITHHE 180 - - - -

[Mpumeuanne: JI — nekuuu, [13 — mpaktuueckue 3aHsaTus / cemuHapel, JIP — maGopatopHbie
3anstus, CPC — camocrosiTenpHas paboTa cTy1eHTa

2.3 Conep:xanue pa3aenoB (TeM) THCHHNITHBI
2.3.1 3anATHA JeKINOHHOI0 THIIA

No HaumenoBanue paznena Conepanne pasziena (TeMb) ®dopMa TeKy1Iero
(Tempr) KOHTPOJIA
1. |Xumus Knaccudukanus 3JIEMEHTOOPTaHUYECKHUX coeTMHEHM. | Y CTHBIN ompoC
MeTajuloopranuyeckux  |Yicropus TTOJTyICHUS TIEPBBIX MpeicTaBuTeNen
coennHenuii. Benenue. |3MEMEHTOOpraHnYecKuX coeauHeHnid. Tumsl cesseir B D0C,
WX TOJSAPHOCTh. PeakImoHHas CHOCOOHOCTH, JIAOWIBHOCTH
D0C B 3aBUCMMOCTH OT ToJisipHOCTH cBsizu. HomeHkmarypa.
Ouznyeckue cpoiictBa. OCHOBHBIE METOJBI MpPEACTABICHUS
JTAHHBIX B BUJIC KPATKUX OTYETOB U MPE3CHTAIHIA.
2. |Meramnoopranndeckas |JluTnifopraHndeckne CoeAMHEHHs B OPraHMYECKOM CHHTE3e.|Y CTHBIH ormpoc
XUMMS IEeTOYHBIX [pucoennHeHne K KpaTHBIM CBA3SAM. Peakmum 3aMereHws.
MeTamios (rpymnma 1) [eperpynmupoBku. Peakmum  yutwit  (HaTpuid, Kaiui)
OpPraHUYeCcKUX COCOUHEHMM € aHUOH-pagukanamu. Peakiuun
aMUJIOB ¥ ATKOKCHJIOB JIUTHS, HATPHUS W KaJIHS.
3. |Meramnoopraundeckas | bepuniiopranuueckue COEAHEHUS. Ctpoenue. | Y CTHBIH oIpoc




XUMHUS
IIET0YHO3EMENTBHBIX
MeTaIoB (rpymmna 2)

Homenknarypa. ®wusudeckue CBOICTBA.
MeTozs! nony4eHus.

Marnuil opraHuuecKie COeTUHEHUS B OpraHUYEeCKOM CHHTE3E.
Ipucoenuuenne k kpataeiM cBs3sm (C=C, C=0, C=N).
Peaxnun 3aMeIleHus (rasyoreHs!, QTKOKCUTPYIIIIBI ).
IleperpynnupoBku. CHHTE3 JpyrHX MeETaUIOOPTaHUUYECKUX

coequaeHni. Kanpimii- n Gapuiiopranmdeckie COeIUHEHMS.

n  XHMHWYCCKHUC

4. |MeramopraHuyecKue CtpoeHne, MeTOIsl  MOJydYeHHs, CBOWCTBAa.  Peakmms|YCTHBIN ompoc
COeMHEHUS INHKa, Pedopmarckoro. Karanns COETMHEHUSIMH PTYTH.
KaJMust U pTyTH (rpymma |BoicTBeHHas peaKuOHHas CIOCOOHOCTB o-
12) MEpKypPHpPOBAaHHBIX  KapOOHWIBHBIX COCOUHEHWH. PryTh
OpPraHWYECKHE COESTMHEHUS B )KUBBIX Cpe/iax.
5. |Dmemenroopranuueckne |bopoBomOpOARI M MX MPONU3BOJHBIE B OPraHMYECKOM CHHTE3€.|Y CTHBIH OIIpoc

COCIUHCHUA HO}I]"py]'IHBI
6opa (rpynma 13)

Opraauinbopansl. Coau opraHo0OpaToB, WX MPUMCHEHHE B
OpraHUYeCKOM CHHTe3e. [ alloreHuasl O0Opa M WX pPEaKIUu.
ANKOKCH- M allMJIOKCHMOOpaHbl, UX IOJy4eHHE W CBOMCTBA.
AmoMuHuioprannueckue coeguHenus. CBoiicTBa, Merona
MONTydeHUs, peakiuu. [uapuasl amioMUHUS B KadecTBe
BOCCTaHOBHUTEJNICH. ANKOKCHIB ATIOMHHHA B OPTaHHYECKOM
cuHTe3e. [IpoMbllIeHHOE 3HaUYE€HUE aTlOMUHUAOPTraHMYECKUX
COEIMHEHU.

2.3.2 3anaTHA CEMMHAPCKOI0 THNA (IPAKTHYeCKHUe / CeMUHAPCKUe
3aHATHUA/1a00paTOPHbIE PadOTHI)

Haumenoanue paznena

dopMa TeKyLIEro

Ne Temaruka 3aHsaTHI/PabOT
(Temsbr) KOHTPOJIS

1. |Meramnmoopranuueckass |CuHTe3 1-(heHUID THHWIIITUKIOTEKCAHOTIA JIP1, P, KP1

XUMUSI IETT0YHBIX

MeTauioB (rpymmna 1)
2. |Mertamnoopranndeckas |CuHTe3 Au(eHUIMETUIKapOrHOIa JIP2, P

XUMHSI

IEJT0YHO3EMENTbHBIX

MeTaJuIoB (Tpymma 2)

(P).

BammuTa nabopatopHoit padotsl (JIP), konTponbHas padora (KP), mamucanue pedepara

2.3.3 IlpumepHasi TeMaTHKa KYPCOBBIX padoT
KypcoBast paboTa He peycMOTpeHa y4eOHBIM TLITAHOM.

2.4 IlepeyeHb Yy4eOHO-MeTOAMYECKOT0 O0ecneyeHUs AJIs1 CAMOCTOATEIbHOI PadoThI
o0yyaromuxcs Mo JMCHUIIHHE

Bug CPC

Hepequb yq€6H0'MCTO,HI/I‘leCKOFO obecreueHus JHUCHUITIIIWHBI 110
BBIIIOJTHEHHUIO CAMOCTOSTECILHOMN pa6OTBI

3aIUTe

Odopmiienue nabopaTopHbIX
paboT U MOATOTOBKA K UX

1. Dnbiuen6poiix, K. Metamnooprannyeckast xumust : yaueOoHoe rocodue / K.
OnplreHOpoiix ; mepeo ¢ Hemerkoro F0. @. Onpynenko, /1. C. lepekanuna ;
xynoxxauk H. A. HoBak. — 4-e m31. — Mockaa : Jlaboparopus 3Hanwmit, 2021. —
749 c¢.— ISBN 978-5-93208-543-1. — Texkcr : anekTpoHHbIi // JIaHs :

3JIeKTpOoHHO-OrOoTeuHas cuctema. — URL: https://e.lanbook.com/book/166767
(mata obpammrenms: 10.05.2021). — Pexxum moctyma: Ijist aBTOpPH3. TTOJIH30BATENEH.
2.Peyto, O. A. Opranmnueckast XuMusi : yaeOHuK : B 4 yactsix / O. A. PeyTos, A.
JI. Kypu, K. TL Byrun ; xynoxuuku B. A. YeprenoB [u ap.]. — 9-¢ u3n. —
Mocksa : Jlaboparopust 3uanmii, 2021 — Yacts 1 — 2021. — 570 ¢. — ISBN
078-5-906828-42-2. —  Tekcr: onektpoHHbii//  JlaHb ANIEKTPOHHO-
oubmiorednas cucrema. — URL: https://e.lanbook.com/book/166749 (mata
obpammenus: 10.05.2021). — Peskim moctyma: Uit aBTOpH3. TIOIb30BaTEIICH.
3.Peyro, O. A. Oprannueckast XuMusi : yaeOHuK : B 4 gactsx / O. A. Peytos, A.
JI. Kypn, K. II. byrun ; xynoxsuku B. A. Yeprenos [u ap.]. — 10-e m3n. —




Mockaa : Jlaboparopus 3Haumii, 2021 — Yacts 2 — 2021. — 626 ¢. — ISBN
978-5-906828-43-9. —  Texcr: omektpoHHbNi// JlaHb :  3IEKTPOHHO-
oubmoreunas cucrema. — URL: https://e.lanbook.com/book/166750 (nata
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Y4eOHO-MeTonYeCKne MaTepuaibl I CaMOCTOSITENIbHOM paboThl 00ydaromuxcs H3
4yclia UHBJIUOB U JIMI] C OTpPaHUYEHHBIMH BO3MOXKHOCTSAMU 3710poBbs (OB3) npenocraBistorcs
B (hopMax, aJanTHPOBAHHBIX K OIPAaHUYEHUSAM UX 310POBbs U BOCIPUATUS UHPOPMALUH:

JInst i ¢ HapyLIEHUSAMU 3pEHUS:

—B ne4aTHo! (popMe yBeInYeHHBIM HIpU(TOM,

— B popMe PIEKTPOHHOT'O JOKYMEHTA,

— B (hopme ayauodaiina,

— B rieyaTHOM (opMe Ha si3bIke bpaiins.
JInst i ¢ HapyLIeHUsIMU CITyXa:

— B mIeyaTHO (hopme,

— B popMe DIEKTPOHHOTO TOKYMEHTA.
Jyis M11 ¢ HapyIIEHUSIMU OTTOPHO-ABUTATEIBHOIO ammapara;

— B meyaTHOH (opme,

— B (hopMe 3IeKTPOHHOT 0 JJOKYMEHTA,

— B ¢popme ayaunodaiina.




JlaHHBII TepeYeHbh MOXKET OBbITh KOHKPETU3UPOBAH B 3aBHUCHMOCTH OT KOHTHHICHTA
00y4JarOIIMXCS.

3. OOpa3oBare/ibHbIe TEXHOJOITMH, NMPHMEHseMble NPH OCBOEHMH IMCHMILUIMHBI
(Mopyast)

B xone

HU3YUCHUA  AUCHUIIIIMHBI

00pa3oBaTeIbHBIX TEXHOJIOTHIl:
- KOMIIETEHTHOCTHBIH MOJXOJ] B paMKaxX HpernofaBaHUs IUCLUIUIMHBI peaiu3yercs B
UCIOJIb30BAHUHM WHTEPAKTHUBHBIX TEXHOJIOTHH W aKTUBHBIX METOMOB (mpoOJeMHasi JEeKIus,
paboTa B MaJIbIX IpYIINax) B COUETAaHUU C BHEAYJIUTOPHON pabOTOM.

UCIIONIb30BaHUE  WH(OPMAIIMOHHBIX  PECYpCoOB,  JOCTYINHBIX B
TEJICKOMMYHHUKAIMOHHOM ceTh VIHTepHeT.

- aJanTUBHBbIE OOpa30BaTENbHBIE TEXHOJOTMH, TIPUMEHSEMBbIE
JUCLUIUINHBL —

- UH()OpPMAIMOHHBIE TEXHOJIOTHH,

MPEAYyCMOTPEHO

opraHu3anus KOHcyHBTaHI/Iﬁ C UCIIOJIb30BaHHUECM 3JICKTpOHHOI>i IIOYTHI.

4, OueHoYHbIE

cpeacTBa

A

NPOME:KYTOYHOIH aTTecTalun

JTOCTH KEHUN

TeKYLIero

KOHTPOJIs

HCIIOJIB30BaHUC

npu
Ui JML C OrpaHUYCHHBIMH BO3MOXXHOCTSAMHU 370pPOBbS IIPELYCMOTPEHA

CHEAYIOMMUX

NpUMEHSEMbIe TPH HM3YYCHHH JUCHUTUINHBL:
UH(OPMAITMTOHHO -

HN3YUYCHHUU

yYcnneBaeMoCTH H

OI.[GHO‘IHHC Cpe€acTBa MpPpEAHA3HAYCHBI MJId KOHTPOJII W OLCHKHU 06pa30BaT€J'ILHBIX

00yJaroImxcs,

OCBOHMBIINX

«MeTaoopraHnvyecKkast XuMush).
OlLleHOYHbIE CpE/ICTBA BKJIIOYAET KOHTPOJIbHBIE MAaTEpHUabl IS TPOBEACHUS TEKYIIero

KOHTpoJss B ¢opMe 3aJaHuil Uil KOHTPOJBHBIX paloT,

porpamMmmy

y4eOHOM

U CHUTIIIINHEI

KOHTPOJIBHBIX BOIIPOCOB K

1a00paTOpHBIM paboTaM, BOIPOCOB K YCTHOMY OHpPOCY, TeM pedepaToB U IPOMEe:KYyTOYHOI
arrecranmu B opMe BOIPOCOB K 3a4ETy.

CTpyKTYypa OLICHOYHBIX CPEICTB LISl TEK

1Ieil 1 MPOMEKYTOUYHOM aTTeCTalum

Kox n nanmenosanue

HaumeHnoBaHMe OIIEHOYHOTO CpEACTBa

Ne Pe3ynbrarsl 00yueHus
UHIIIKATOpa N [Ipomexxyrounas
n/n (B cooTBeTcTBHH C 1. 1.4) Texymuii KOHTPOIIb
(B cooTBercTBUU C 1. 1.4) arTecrauus
3HaeT CTaHJIapTHbIE | Y CTHBIN OIpOC Bormnpoc Ha 3a4yere
orepanuu, HampasieHHble | KoHTponbHast paboTa
Ha MOJTy4eHUE u | Pedepar
UCCIIEI0BAHUE Pa3JIUNYHBIX
COeJIMHEHU N u
MaTepuaIoB
ymeeT ocymiecTBIATh | JlabopatopHas paboTa -
UIIK-1.1. OcymecTBaser | CTaHAApTHBIE  ONEpaLUU
CTaH/IapTHBIE OTlepauu pu pabore c
T10 TIpe/ITaraeMbIM METaJUIO0PTaHNIECKIMHU
METOMKaM, COCTMHEHMSIMU 1o
| | HAUpaBleHHbIe Ha TIpe/IaraeMbIM
MOJTy4eHUe U METOJTUKAM,
HCCIIE0OBAaHUE HarpaBJeHHbIE Ha
XMUMUYECKUX COCJMHEHUH | TOJIydeHHe u
Ppa3In4HON IPUPOIBI U WCCIIEIOBAHUE Pa3IMIHBIX
MaTepHalioB Ha X OCHOBE | COEAMHEHUH u
MarepuaioB
BJIJIEET Metogamu | JlaboparopHas pabota -
MIPOBEJCHUSI  OCHOBHBIX
CTaHAApPTHBIX  ONepanuil
1o MpeIaracMbIM
METOTUKAM,

HalpaBJICHHbIM Ha




MOJIYyUYCHUC n
HCCIICA0BAHUC PA3JINYHBIX

COEIMHEHUH u
MaTepHAaoB
3HA€T OCHOBHBIE IMpaBuja | ¥YCTHBIA OIPOC Bomnpoc Ha 3a4ere
paboThI ¢ | Konrponbhast pabota
METAIUIOOPTAaHUYECKUMU Pedepar
COCTMHEHUSIMU
ymeer BbIOUpaTh | JlaboparopHas pabora
ONTUMAJIbHBIC
a00paTOPHBIC ~ METOJBI
MOy ICHHUS u

WIIK-1.2. Beibupaer HUCCIEI0BAHNS

OIITUMAJIBHBIC
71a00paTOPHBIC METOBI
MOJy4YEHUS U
HCCIICIOBAHUS
XUMHUYECKUX COSIUHEHUIN
Pa3IM4HOM IPUPOIBI U
MaTepHaIoB Ha UX OCHOBE

XAMUYECKUX COEIMHEHMI
pa3IuM4YHOM INpUPOIBl U
MaTepHajIoB Ha UX OCHOBE

BJIAJICCT IpEerapaTUBHBIMA
METOAaMHU CHHTE3a
3JIEMEHTOOPTaHNIECKUX
COCAMHCHWUH,  HABBIKAMH
paboTHI ¢ Ta3aMu H JIETKO
THIPOITH3YIOIIIHMHUCS
COCIMHCHUSIMHU, TCXHUKOU
NIPOBEJICHUSI CHHTE30B B
WHEPTHOH atMmocdepe;
TEXHUKOM MIPOBEACHUS
CHHTE30B TIPH  HHU3KHUX
TEMIIEpPATypax; TEXHUKOU
paboTHI MO/ BaKyyMOM

JlabopatopHast paboTa

NIIK-3.1 Ucnons3yet

3HACT OCHOBHBIC KJIACChI

METaJUIOOPTaHIMIECKUX
COCIUHCHUH, ux
¢usnueckue U
XAMUYECKHE CBOIICTBA,
OCHOBHEBIE JTaIlbl u

3aKOHOMCPHOCTHU pa3BUTUA

VYeTHbli onpoc
KonTponsHas pabora
Pedepar

Bomnpoc Ha 3a4ere

COBpPEMEHHBIE XMMHUYECKON HayKh
TEOpEeTHYECKUE ymeeT ucronb3oBath | JlaboparopHas padora -
MPECTaBICHUS COBpEMEHHbIE
XMUMHYECKON HAyKH B TEOpEeTHYECKNE
cBoel TIPE/ICTABICHUS
poecCHOHATBFHON XUMUYECKON Hayku s
JeATeIIbHOCTH aHanm3a
9KCHEPUMEHTAITBHBIX
JIAHHBIX
BIIafieeT meronamu | JlaGopaTopHas paboTa -
a”anuza
3KCHEPUMEHTAIBHBIX
JIAHHBIX
3HAeT MEXaHU3MbI | Y CTHBIN OIpPOC Bomnpoc Ha 3a4ere
peakiuii KonrtposnbHast paboTa
3JIEMEHTOOPIaHUYECKUX Pedepar
UIIK-3.2 b Gep
COEIMHEHUIA; THUTIBI
Wnrtepnperupyet o
XUMHYECKUX CBs3eH, UX
Pe3yNIbTaThl XUMHUYECKOTO
MOJIIPHOCTh,  CMEIEHHE
SKCIIEpUMEHTa Ha OCHOBE i
AIIEKTPOHHOW  TUIOTHOCTH
COBPEMEHHBIX
M0  WHIYKTUBHOMY U
TEOPETHYECKUX
. Me30MepHOMY 3(QdeKTy B
Npe/ICTaBICHUIA

AJIEMEHTOOPTAaHUIECKUX
COEIMHEHUSX o0JsacTu
HpI/IMeHeHI/Iﬂ OCHOBHBIX




KJIaCcCOB
3JIEMEHTOOPTAHUYECKUX
COETMHEHUH

yMeeT IenaTh BBIBOIBI Ha
OCHOBE COBPEMEHHBIX
TEOPETUIECKUX
MpeICTaBICHUI o
pe3ynbpTaTam
XUMHYECKOTO
SKCIIEPUMEHTA

Jlabopatopnas paboTa

BIaficeT  COBPEMEHHBIMU
TEOPETHIECKUMHU
MPEACTaBICHUSIMU
XMMUYECKON HAyKU

JlabopaTopHas padoTa

UIIK-5.1 OcymectBiser
TIOMCK Hay4yHOU U
Hay4YHO-TEXHUYECKOU
“HpOpMAIHHU 110
NIPEATIOKEHHON TeMe

3HaeT METOABl IIOMCKA | YCTHBIH Ompoc Bompoc nHa 3auere
Hay4HOMU u HayuHo- | KoHTponbHas paborta

TEXHUYECKOI Pedepar

nHpOpMaIn o

IPEUIOKEHHON TeMe

yMeeT ocymectBiATh | JlabopaTopHas paboTa -

IIOUCK Hay4yHOU

JIUTEPATYpsl 0 3aJaHHOU
TeMe M OCYIIECTBIATH €e
IpeICTaBlIeHHe B  BHAE
JIOKJIaJa, pedepara,
0030pa 10 33/IaHHOM TeMe

BJIaACCT METOJaMHM ITOHMCKa

Hay4yHOH ©  Hay4HO-
TEXHUYECKOI
nHpOpMaIn o

MIPEJIOKEHHON TeMe

JlabopaTopHas padoTa

HUIIK-5.2 Ocymectpisier
BBIOOD M 00pPabOTKY
Hay4yHOH U Hay4HO-
TEXHUYECKON
uHpopManuu 1o
IIPEJIOKEHHON TeME

3HAET METOAbl TOMCKa | YCTHBIA OIpPOC Bonpoc Ha 3a4ere
Hay4yHOU u HaygHO- | KoHTpompHas pabora

TEXHUYIECKOI Pedepar

nHpOpMAITHH o

MIPENJIOKEHHON TeMe

yMeeT ocymecTBiATh | JlabopaTopHas paboTa -

BRIOOp HM  00paboTKy

Hay4yHOU JIMTEPaTyphbl IO
3a/1aHHOM TeMe

BIIafieeT METOJIaMU
BbIOOpa U 00paboOTKH
Hay4HOMU u Hay4HO-
TEXHUYECKOI

nHpOpMaIn o

npez[noxceHHoﬁ TEME

JlabopaTopHas padbota




Tunosbie KOHTPOJIbHBIE 32JaHUS WIH HHbIE MAaTePUAJIbl, HEOOXOAMMBbIE 115l OLlEHKH
3HAHMI, YMEHN, HABBIKOB M (WJIM) ONBITA AeSTEJbHOCTH, XaPAKTePU3Y O IIUX 3TANbI
(popMupoBaHusi KOMIIETEHIIUI B MpoLecce 0OCBOeHHsI 00Pa30BaTeIbLHOI MPOrpaMMbl

Koumponvnasa paboma 1

Bapuanr 1

1. Pacumdpyiite Ha3BaHKE U IPUBEIUTE XUMUIECKYIO (popMymy:
Hpemvsimas sxunkocts Kane

2. Hantummwmre cTpyKTypHYIO (OpMyITy COCTMHECHUS:
JunponuniuHk

3. JlaliTe Ha3BaHMs CIEAYIOLUIMM COEIUHEHUSIM

C2HsZnCl

4. Accouuartsl JIOC.

Bapuanr 2

1. PacumdpyiiTe Ha3BaHKE U MPUBEIUTE XUMHUUECKYIO (OPMYITY:
Conn Letize

2. Hanmummre cTpyKTypHYIO (POpMYJTy COSIHUHEHUS:
deHmIMarHuiopoMu 1

3. JlaiiTe Ha3BaHUS CIEAYIOLUIMM COEIUHEHUSIM

CsHiiNa

4. CniocoOsbI yBeInueHue peakinnoHHoi cnocoonoct JIOC

Pegpepam

Temamuka pegpepamog

[TeperpynnupoBka Burrura

[TeperpynnupoBka CtruBeHca

[Ieperpynnuposka I'poBemreitna-I{lumMmmepmana

[leperpynnuposka ®@puua-byrrenoepra-Buxens

[IpaBuio Kpama n ®enkuna-Ana

[IpaBuiio 18-1tu 351€KTPOHOB

[Tpunuun nzonodansHON aHATIOTHH

Peaxnust CumMoHca-CmuTa (LIMKJIONPOIIAaHUPOBAHUE LIMHKOPraHUYECKUMHU

COCIMHEHUSIMU )

9. CuHre3 opraHnveckux coequHeHui mo Kuoxemno (cMemaHHbe OpraHnuecKue
MPOM3BO/IHBIC IIMHKA U Me/H B peakuusax couetanus Knochel)

10. Peaknms couetanus Herumm

11. CrpyxkTypa u nonxydyeHue 60popraHu4ecKuX COeAMHEHUI

12. CoiicTBa 60pOpraHMYECKUX COEANHEHUN U UX IPUMEHEHNE B OPIraHNYECKOM CHHTE3E.

13. TOKCHYHOCTh PTYTHOPraHUYECKUX coennHeHui. bome3snp Munamara.

14. CoxpaneHue KOHQUTypaluy Ipy HOJy4YEeHUH JIMTHI OpraHu4eCcCKUX COeIMHEHUM

NG~ WNRE

Bonpocwt ona ycmnozo onpoca

MeToapl OCYILIKH PEareHTOB U PACTBOPUTEIEH.

KucinoTHO-0CHOBHBIE pEaKIIMH B XUMHUHU METAUIOOPTaHUYECKUX COCUHEHU .
Peakunu HyKi1€0QHIEHOTO TPUCOSTUHEHHUSI, BUSTHUE CUJIBI HYyKJIeoHIa.
[Tonyuenune cnupoTOB MPU MOMOIIM METATIIOOPraHUYECKUX COETMHEHUM C
YBEJIMYEHUEM YTJIIEPOIHOMN LEIH.

5. CuHTE3 UMKIOMPOIAaHOB.

PoNE



6. TOKCHYHOCTH METAJUIOOPTaHUYECKUX COCAMHEHUH.
7. Meronpl onpeneneHuss KOHUEHTpAauuu Oy THIIIUTHSL.
8. CnocoObl Moy4eHHss MarHUHOPraHnYeCKUX COeTMHEHU.

Konmponvnwie eéonpocwt k n1abopamopuvim padbomam

Jlabopamopnas paboma Nel

1. O6bscHUTE BIMSIHUE CTPOSHHS aJIKNHOB Ha CKOPOCTh B3aUMO/ICHCTBUS C METANIMYECKUM
HaTpUEM.

2. PacckaxuTe MeTo/1bl a0COMOTHPOBAHMS OPraHUYECKUX PaCTBOPUTENECH U IPUBEIUTE
CXEMBbI COOTBETCTBYIOLIUX PEAKIIUH.

3. HanummTe moGo4YHbIe peakiiu, KOTOPblE MOTYT IPOTEKATh IIPU CUHTE3E 1 -

(EHMII THHWILMKIIOTEKCaH 0.

4. Hanumunte MeXaHU3M MPOTEKAIOIIEH PEaKLIUH.

Jlabopamopuas paboma Ne2

1. Hannmmre paBHoBecus LleHka 1 ncnosib3yemMoro peaktusa I'puHbsapa.
2. Hanummnre MeXxaHU3M NPOTEKAIOIIEH peaKInu.

3. Kakue noOouHbIe POYKThl MOTYT OOpa30BbIBATHCS MPU CUHTE3E
nudeHnaMeTuIKapornHoa?

3ayeTHO-IK3aMeHALIMOHHbIE MaTepuaibl sl NPOMEKYTOUHOW aTTecTalUM
(3x3ameH/3auer)

Cnucok 6onpocoeé 0na no020moeKu K 3auenty

OTKpBITHE 37IEMEHTOOPTaHUYECKUX COEUHECHUM.

Tunsl cBsI3€l B METAITIOOPIraHUYECKUX COCTUHEHUSX.

[IpaBumno 18 anexkTpoHOB.

Knaccudukanus MOC.

[MpuHIIHT N30100aTEHOM aHATIOTUI

Jlutuitoprannueckue coenuHeHus. CTpykrypa, xapakrep cBs3ell. CnocoObl eé

aKTUBALUU.

7. Mertoapl MOdy4eHHs] JUTUHOPraHMYECKUX COeTUHEHUN. 3aKOH OMEPHOCTH, BIIUSIOLINE
Ha METAJUIMPOBAaHUE.

8. XwuMunueckue CBOWCTBA JIMTHHOPTaHUYECKUX COSITUHEHUH.

9. CoxpaHenue KOH(UTYpaluu XHpaabHBIX aTOMOB Tpu noxydeHun JIOC.

10. [Monyuenue unuaos u3 JIOC u ux npuMeHeHrne B OpraHuuecKOM CHHTE3E.

11. PackpsiTne nukiandeckux 3¢upoB noxa nericrsuem JIOC. Hatpuii, kanuiiopraHudeckue
COEJIUHEHUS.

12. IleperpynmupoBka Burrura.

13. IleperpynmupoBka CTuBeHCa.

14. Tleperpynnuposka ['poBenmreiina — [lummepmana.

15. TleperpynnupoBka ®@puua — byrrenoepra — Buxens.

16. bepunuitoprannueckue coequHeHus. CTpyKTypa, MojaydeHue, CBOMCTBA.

17. Maruuiiopranndeckue coenuaeHusi. CTpykTypa, oJIydeHHne, CBOWCTBA.

18. IIpasuia Kpama u ®@enkuna — AHa.

19. Opra"uveckue COCTUHECHUS KaIbIUs, CTPOHIUS, OapHs.

20. Huukopranunyeckue coenuHenus. Pasnosecue lllnenka. [lonmyuenue, cBoiicTBa.

21. Peakuust Cummonca — CMHTTA.

22. CuHTe3 opraHnyeckux coenuHeHui mo Kunoxesnro.

23. Peakuust coueranust Herumm.

24. Kagmuiiopranudeckue coenuHeHus. CTpyKTypa, HoJydeHue, CBOICTBA.

25. Prythopranmueckue coenuHenus. CTpyKTypa, IOJTy4eHHE, CBOWCTBA.

couahkwnE



26. bopoprannueckue coenuHenus. CTpyKTypa, ojyueHue, CBOHCTBA.

27. Amomunniioprannueckue coeauHeHus. CTpyKTypa, IIONydYeHHe, NPUMEHEHHE B
IIPOMBIIIEHHOCTH.

28. XuMu4ecKre CBOMCTBA AIFOMUHUHOPTraHUYECKUX COCTUHCHUM.

Kpurepun oneHnBaHus 1o 3a4eTy:
«3a4TEHO»: CTYJCHT BBIMOJHUI BCE JIAOOPATOPHBIEC paOOTHI U YCIENIHO UX 3alUTHII, YCIICITHO
BBIMIOJIHWJI BC€ KOHTPOJIbHBIE paboThl U pedepaT, TakkKe CTyAEHT CBOOOJHO BIAJEEeT
TEOPETHYECKUM MaTepHuaaoM (3HAeT KaK OCHOBHBIC, TaK M CIEUU(PUUECKHE CHHTETUYECKUE
METO/IbI, a TAK)KE MEXaHU3MbI OCHOBHBIX PEaKIIHil), TOMYyCKaeT HE3HAYUTEIbHBIEC OIIN OKH.

«HE 3aUTEHO»: CTYJEHT HEe BBIINOJHWI BCeX Ja0OpaTOpHBIX paboT JMO0 MX HE 3alUTW, He
BBITIOJIHUJI YCIIEITHO BCE KOHTPOJIbHBIE paboThl U pedepaT, a TakkKe MaTepuan He YCBOSH WIIU
YCBOEH YaCTUYHO, CTYAEHT IIJIOXO BIAJEeT TEOpPEeTUYEeCKUM MaTepuajoM (HabmromaroTcs
CYLIECTBEHHbIE OLIMOKH MTPU 00CYX AEHUU Oa30BBIX CHHTETUYECKMX METOI0OB).

OueHouHBIE CpEACTBA ISl MHBAJIMIOB M JIMI C OIPAaHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0pPOBbSI BEIOMPAIOTCS C YYETOM UX MHIUBHYAIBHBIX IICUXO(PU3HYECKUX 0COOEHHOCTEH.

— Ipu HEOOXOAMMOCTH HWHBAIMAAM W JIMIAM C OTrPaHUYEHHBIMH BO3MOXXHOCTSIMHU
3JI0POBBSI IPEAOCTABIISIETCS JOMOIHUTEIBHOE BPEMS IS TIOATOTOBKU OTBETA HA SK3aMEHE;

— IIpY MPOBEJCHUU MPOIEAYPHI OLICHUBAHUS PE3YJIHTATOB O0YYCHHUSI MHBAIHIOB H JIHII C
OrpaHMYEHHBIMH BO3MO)KHOCTSIMHU 370POBbSI IIPEIYyCMATPUBACTCS MCIOJIb30BAHNE TEXHHUECKIX
CPEICTB, HEOOXOAUMBIX M B CBSI3H C UX WHIUBUIYaIbHBIMU OCOOCHHOCTSAMU;

— IIpH HEOOXOAMMOCTH [l 00 yYarOIMXCs C OrPaHMYCHHBIMU BO3MOKHOCTSIMU 37I0POBBSI
U MHBAJIUAOB TPOLEAYpa OLICHUBAHUS pE3yJbTATOB OOYYCHHS 10 JUCHUIUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

[Ipouenypa omeHWBaHUsI Pe3yabTATOB OOYYCHHUS MHBAJIMIOB U JIAI C OrPAaHUYCHHBIMH
BO3MO)KHOCTSIMH 37I0POBbsI TI0 JUCHUIUIMHE (MOJIYJIO) MpEayCMaTpHBaeT MpPeaoCTaBICHHE
uHpopManmu B ¢GopMax, aJaNTHUPOBAHHBIX K OrPAaHUYECHUSM HX 3I0POBbS U BOCIPHATHSA
uHpOPMaLUH:

JUist U1 ¢ HApYIICHUSMU 3PEHUS:

— B [I€YaTHOH (popMe yBEITHMUCHHBIM HMIPHPTOM,

— B (hopMe PIEKTPOHHOT'O JJOKYMEHTA.

JUnst M1 ¢ HapyHIEHUSIMU CITyXa:

— B IIeyaTHOH (opme,

— B (popMe JIEKTPOHHOI' O JOKYMEHTA.

JUist Ji1 ¢ HapyIIeHUSIMHU OITOPHO-IBUTATEILHOTO aniapaTa:

— B mIeyaTHOH (opme,

— B (hopMe PIEKTPOHHOT O JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHICHTA
00y4JaroIIMXCs.

5. llepeuenn yueOHOM JUTEpPATYPbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJOTHIA

5.1. YueOHasi iuTeparypa

1. DOmemren6poiix, K. Metamnoopranndeckas xumus : yaebHoe mocodue / K. DnpiieHOpoiix ;
niepeBoy1 ¢ Hemenkoro 0. @. Onpynenko, /. C. [lepexamuna ; xynoxxauk H. A. HoBak. — 4-e u3n. —
Mocksa : JlaGoparopusi 3Hanuii, 2021. — 749 c. — ISBN 978-5-93208-543-1. — Tekcr :
ANEKTPOHHBIN // Jlanp : AJIEKTPOHHO-OMO M OTEUHAS cucTema. — URL:



https://e.lanbook.com/book/166767 (nata ooparenus: 10.05.2021). — Pexxum noctymna: aJis aBTOpH3.
IIOJIb30BATEIIEH.

2. Peytos, O. A. Oprannueckas xumus : yueOHUK : B 4 yactsax / O. A. Peytos, A. JI. Kypii,
K. I1. bytun ; xynoxuauku B. A. UepraenoB [u ap.]. — 9-e¢ m3n. — Mockaa : JlabopaTopust 3HaHUH,
2021 — Yacts 1 — 2021. — 570 ¢. — ISBN 978-5-906828-42-2. — Tekcr : a5eKTpoHHbIi // JIaHb :
AIIEKTPOHHO-OMOmoTeyHass cuctemMa. —  URL:  https://e.lanbook.com/book/166749  (nata
obpamienus: 10.05.2021). — Pexxum goctyna: 1uist aBTOpU3. MOJIb30BATENEH.

3. Peytos, O. A. Oprannueckas xuMus : yueOHUK : B 4 yactax / O. A. Peytos, A. JI. Kypii,
K. I1. Byrun ; xynoxxuuku B. A. Uepnenos [u ap.]. — 10-e uzg. — Mockga : JlabopaTopus 3HaHUI,
2021 — Yacts 2 — 2021. — 626 c. — ISBN 978-5-906828-43-9. — Tekcr : anekTpoHHsIi // JIaHb :
ANIEKTPOHHO-OMOmoTedHass cuctemMa. —  URL:  https://e.Jlanbook.com/book/166750  (mata
obpamenus: 10.05.2021). — Pexxum goctymna: 1uis aBTOpU3. 0JIb30BaTeNIEH

4. PeytoB, O. A. Oprannueckast xumus : yaeOHuK : B 4 gactix / O. A. Peyros, A. JI. Kyp,
K. I1. bytun ; xynokuuku B. A. UeprenoB [u np.]. — 8- m3n. — Mockaa : JlabopaTopust 3HaHUH,
2021 — Yacts 3 — 2021. — 547 ¢.— ISBN 978-5-906828-41-5. — Tekcr : anekTpoHHbIi // JIaHb :
ANEKTPOHHO-OMOMmoTeuHass  cucreMa. —  URL:  https://e.lanbook.com/book/166751  (mata
obpamenus: 10.05.2021). — Pexxum goctyna: 1 aBTOpU3. I10JIb30BATENEH.

5. Peyros, O. A. Oprannueckas xumus : ydeOHUK : B 4 yactsax / O. A. Peytos, A. JI. Kypii,
K. I1. bytun ; xynoxuuku B. A. Uepnenos [u ap.]. — 7-e¢ m3n. — Mockaa : JlabopaTopust 3HaHUH,
2021 — Yacts 4 — 2021. — 729 c. — ISBN 978-5-906828-40-8. — Tekcr : anekTpoHHsii // JIaHb :
ANIEKTPOHHO-OMOMmMoTeyHass  cucremMa. —  URL:  https://e.lanbook.com/book/166752  (mata
ooparmienus: 10.05.2021). — Pexxum goctyna: 11 aBTOpU3. MOJIb30BATEIICH.

5.2. Ilepuoanyeckas JuTepaTrypa

1. Organometallic Chemistry — 3apyOexHblii HaydHBIH JKYpHAI, MyOIUKYHOIIUA,
MOCBSIILIEHHBI TEOPETUYECKUM aCIeKTaM, CTPYKTYpHOH XHMHUH, CHHTE3Y, (U3NYECKUM U
XUMHYECKUM CBOMCTBaM (BKJIIOYash MEXaHM3Mbl PEaKLUil) M TMPAaKTHUYECKOMY ITPHUMEHEHHUIO
METaJJIOOPTraHUYECKUX COSTUHECHUI.

2. Applied Organometallic Chemistry — 3apyOexHbIil Hay4dHBIH KypHAJI, HALCTICHHBINA Ha
NPUKIATHYI0 METANIOOPraHMYECKYl0 XHMHUIO, B KOTOPOW IyOJHMKYIOTCS TIOJHBIE CTaThH,
0030pbl, MHUHH-0030pbI M COOOIIEHUS O HAYYHBIX HCCICIOBAHUSAX BO BCEX O0IACTIX
METaJJIOOPraHWYECKOH XHMHUU C y4acTHEM METAJUIOB OCHOBHBIX I'PYIII, IIEPEXOIHBIX METAJUIOB,
JAaHTAHOUIOB M aKTHHUJIOB.

5.3. MHTepHeT-pecypchbl, B TOM 4YMHCJie COBpeMeHHbIe TpodecCHOHAIbHbIE 0a3bl
JAHHBIX U I/IH(l)OpMaIII/IOHHbIe CIIPABOYHBIC CUCTEMBI

DJIeKTPOHHO-0ubInoTeuHbIe cucTeMbl (IBC):

1. DBC «HOPAUT»https://urait.ru/

2. DBC «YVHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 0a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunast snextponnas 6udmuoreka (HOb)http://www.elibrary.ru/
6. IlosHOTEKCTOBBIE apXMBBI BEAYLIMX 3alaJHbIX HAYYHBIX )KypHAJIOB Ha Poccuiickoin
wiatpopme HayuHbIX xKypHamoB HOMKOH http://archive.neicon.ru

arwnhE
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7. HaumoHnanpHasi dJEKTpoHHas OWONMMOTEKa (JOCTYym K DJIGKTPOHHOH OuOIMOTeKe
nuccepranuii Poccuiickoii rocyaapersennon oudmuoreku (PT'B) https://rusneb.ru/
8. DmnekrponHas komiekiusa Okchopackoro Poccuiickoro @onma
https://ebookcentral.proguest.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/
Pecypceol cB0OOHOTO f0CTYNA:
1. AwmepukaHcKas mareHTHas 0a3a maHHbIx http://www.uspto.gov/patft/
2. TlomHble TEKCTHI KAaHAJCKKUX auccepTanuid hitp://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. WudopmanuonHas cucreMa "ExuHOE OKHO g0CTyINa K 00pa3oBaTeIbHBIM
pecypcam"http://window.edu.ru/;
5. Enunas xoyurexiys HudpoBbIx 00pa3oBaTenbHbIX pecypcos http://school-
collection.edu.ru/ .
6. OOmas Teopernueckas nH(GOpMAIUS O METAUTOOPTaHUYEKON XUMUH
https://www.masterorganicchemistry.com/2015/10/28/whats-an-organometallic/

Co0cTBeHHbIE YTIeKTPOHHBIE 00pa3oBaTe/ibHbIe M HH(POPMALIMOHHBIE PecypChl

KyoI'Y:

1. Cpena MmoayspHOro quHaMuueckoro ooyuenus hitp://moodle.kubsu.ru

2. baza yyeOHBIX MJIAHOB, y4€OHO-METOINYECKUX KOMIUIEKCOB, MyOIMKauil 1
koHbepennuii http://mschool.kubsu.ru/

3. bubmmorexa HHPOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAITHOHHBIX
obpasoBareabHbIX TexHomoruiihttp://mschool.kubsu.ru;

4. DnextpoHHbIii apxuB gokymentoB KyoI'Yhttp://docspace.kubsu.ru/

6. Meroanuyeckue yKa3aHusi AJsl OOYyYaIOIIUXCS MO OCBOCHUI) JHCHUTLINHBI
(Mmonmyast)

VYcnemHoe wu3ydeHue AUCHUIUIMHBL «MeTammoopraHudeckass XUMHs» TpeOyeT oT
CTYACHTOB PETYISIPHOrO IOCEIICHUS JICKIHA, a TaKKe aKTUBHOW pabOThl HA MPAKTUYECKUX
3aHATHUAX, BBIMOJHEHUS MPOBEPOUYHBIX pa0OT, BBHIMOJHEHHUS M 3aIIUTHl Ja0OPaTOPHBIX padoT,
03HAKOMJIEHHUS C OCHOBHOM M JIOTIOJIHUTEILHOM PEKOMEH1yEeMOM JINTepaTypou.

[Ipu MOATrOTOBKE K JICKIIMOHHOMY 3aHSTHIO CTYJIEHTaM PEKOMEHAYETCs:

1) mpocMOTpeTs 3amuCcH NpeAblAYyIIed JEeKIMH W BOCCTAHOBUTh B TMaMSTH paHeEe
W3Y4YEHHBIA MaTepual,;

2) 6eryio mMpOCMOTPETh MaTepuas MPEACTOSIICH KK, C IEIbI0 JIYUIICrO0 YCBOCHHS
HOBOI'O MaTepuaa,

3) camocTOATENIBLHO MPOPadoTaTh OTACIbHBIC (PAarMEHThI TEMbI MPOILION JICKIIUH, €CIIH
3TO HEOOXOAUMO.

[Ipy KOHCIEKTUPOBAHWUHU JIEKIIMOHHOTO MaTepHaia CTyJIEHTaM HYXHO CTPEMHThCS
KpaTKO, CXEMaTH4YHO, TMOCIIEIOBATEIbHO M JIOTUYHO (UKCHPOBATH OCHOBHBIE TIOJIOXKCHHSI,
BBIBOZIBI, 00001IeHNsI U (POPMYITMPOBKH, HE MBITASICh 3aMMCATh BECh MPEMOIaBaeMblii MaTepHa
CJIOBO B CJIOBO.

[Ipu noaroroBke K 1a00PaTOPHOMY 3aHSATUIO PEKOMEHYEeTCsl:

1) BHUMATENIBHO HU3YUYUTh MaTEpHANl MPEACTOSAINICH pPabOThl M COCTAaBHTh IIJIAH €€
BBITIOJTH CHUS,

2) yAenuTh MOBBIIIEHHOE BHUMAHUE YKCIIEPUMEHTAILHBIM OCOOCHHOCTSIM TMPEACTOSIIIEH
paboThI (MCIIOIB3YEMBIM PEaKTUBAM U 000PYIOBAHUIO, & TAK)KE TEXHUKE paOOTHI C HUMH);
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BeimonuaTe nabopaTopHyro paboTy HEOOXOOUMO AaKKypaTHO W IOCJIEI0BATEIbHO,
OTpa’kass BCE €€ OCHOBHBbIE€ 3Tambl B JIAOOpaTOPHOM »KypHane. J[ns ychnemHol 3aiuThl
nabopaTopHOil paboOThl HEOOXOAMMO THIATEIBHO W3YYUTh JIEKIMOHHBIM W, €CIH 3TO
HE00XOMMO, JOMOJIHUTEIbHbIN TEOPEeTUYECKU MaTepHuall o TeMe paboThl, a TAaKkKe MPaBUIBHO
3ar0JHUTh JIJAOOPATOPHBIN JKYpPHAJ, CAENaB BCe HEOOXOAMMBIC pacueTbl M ChOPMYJIUPOBAB
BBIBOJIBI 10 ITPOICIIAHHON padoTe.

IIpu mpopabGoTke JEKIMOHHOTO MaTepHalla M BBIIOJHEHUH JabopaTOpPHOM pPabOTHI
CTyACHTaM HCO6XOI[I/IMO OTMC€UYAaTh TC€ BONPOCHI U pas3aciibl, KOTOPBLIC BBIZBIBAIOT Y HHUX
3aTpYJHEHHUS. C IIeJIbIO MTOCIEAYIOIIeH KOHCYIbTAIlMH Y PenoiaBaTers.

CamocrosiTenbHas paboTa HapsAay € ayAUTOPHOM MpencTaBisieT OJHY U3 BaKHEHIIMX
¢dopm yuebHOro mpouecca. CamocTosiTeNnbHast paboTa — 3TO MIaHUpyeMas paboTa CTyIEHTOB,
BBITTOJIHSAEMAass O 33JaHUI0 M TIPU METOAMYECKOM DPYKOBOJICTBE IpenojaBaTens, HO 0e3 ero
HCIMOCPCACTBCHHOI'0 y4acCTu4. CamocrosTenbpHas pa60Ta npeaHasHau€Ha HC TOJIBKO IJId
OBJIaACHUA HpeHCTaBHeHHOﬁ HHCHHHHHHOﬁ, HO 1 AJI1 (bOpMI/IpOBaHI/ISI HaBBbIKOB pa6OTBI BOO6HIC,
B y4eOHOM, Hay4dHOH, mpodecCHOHAIbHON esATeNbHOCTH, CIIOCOOHOCTH INpPUHUMAaTh Ha cedsd
OTBETCTBEHHOCTb, CaMOCTOSATEIBHO pellaTh BO3HUKAIOLIME MPOOJeMbl, HAXOJUTh IPaBUIbHbIE
pCUICHUA U T.O.

CamocrosiTennbHass paboTa CTYIEHTOB CBsA3aHa C IUIAHUPOBAHUEM OKCIIEPUMEHTA,
MIPOBEJICHUEM MaTEMAaTUYECKUX PacyeToB U 0OpabOTKU MOIYYEHHBIX JaHHBIX, MPOPaOOTKON U
IIOBTOPEHHUEM JIEKI[MOHHOI'0 MaTepuaja M MaTepuaiga y4eOHHUKOB U YydeOHBIX HocoOuii,
U3yYCHHEM CaMOCTOSTEIbHO HEKOTOPhIX pa3/ieloB Kypca, MOATNOTOBKOM K KOHTPOJIBHBIM
pabotam, moaroroBkoil pedepara, opopmieHneM 1abOpPaTOPHBIX pabOT M MOATOTOBKOH K HMX
3aIIUTE, MOATOTOBKOM K TEKYIEMY KOHTPOJIIO U IIPOMEXYTOUYHOM aTTECTALUU.

B ocBoennnu JAUCHUIIJIMHBI MHBAJIMAaMW U JIMAMU C OIrpaHUYCHHBIMHU BO3MOXKXHOCTAMH
3/10pOBbsl OOJbIIOE 3HAUYEHHUE HMMEET WHIUBUAyaldbHas ydeOHas pabora (KOHCYNbTAlUU) —
JIOTIOJTHUTEIIPHOE Pa3bsICHCHHE YUEeOHOr 0 MaTepuala.

I/IH,Z[I/IBI/II[yaHLHBIC KOHCYJIbTallUK 11O MNPCAMETY SABJIIIOTCA BaKHBIM (baKTOpOM,
CHOCO6CTBYIOIJ_[I/IM HWHAUBUAYAJIU3al[UU 06yquH;1 U YCTAHOBJICHHUIO BOCIIMTATC/IbHOI'O KOHTAKTa
MCXKAY TMpernoaaBaTciIeM U 06yanOIHHMC$I HHBAJIMAOM HWJIXA JIMOOM C OI'paHUYCHHBIMU
BO3MOKHOCTSAMHU 310POBbA.

7. MaTepHaJibHO-TEXHHYECKO€E o0ecneyeHne Mo JUCHUILInHE (MOTYJII0)

HaumenoBanue CIielIMaJIbHbIX OCHaU_[CHHOCTB CII€IIMaJIbHBIX Hepequb JIMIICH3UOHHOTI'O
MOMEIICHUH MOMEIIECHUH MPOrPaMMHOT0 00eCeYeHUsI

Y4eOHbBIC aAyIUTOPHUH it | Mebenb: yaeOHas MeOehb Microsoft Windows;
MPOBEICHNUSI 3aHATHH JieKInoHHOro | Texuuueckue cpencrBa ooydenus: | Microsoft Office
THIIA 9KpaH, IIPOEKTOP, KOMIIBIOTEP
VuebHbIe ayIUTOPHH st | MeGenb: yuebnas mebens Microsoft Windows;
MIPOBEICHUSI sansTii | Texumueckue cpencrea ooyuenns: | Microsoft Office
CEMUHApPCKOT0 THIA, IPYHIOBBIX U | KPaH, IPOCKTOP, KOMIIBIOTEP
UHIMBUAYAIbHBIX  KOHCYJIbTALHI,
TEKYILETO KOHTPOJIS u
NIPOMEKYTOUYHOM aTTecTaluu
VYueGHbIe ayIUTOPUH st | Mebenb: yueOHas mebenb Microsoft Windows;
mpoBesieHus TabopatopHbiXx paboT. | Texuuueckue cpenctBa ooyuenus: | Microsoft Office
Jlaboparopus OpraHNYecKor | MEePeHOCHOE MYJIbTUMETUHHOE
xumuu(aya. 414C) obopynoBaHue (HOYTOYK,

MIPOEKTOP)

O06opynoBanue:

CreIHATH3UPOBaHHASL

nabopaTopHas  Me0enab  (CTOJBI,

CTynbst, mKadbl IJisi PEaKTUBOB U

060pya0BaHHS, BBITSDKHBIE

mkadel), cpeacTBa  MOXKapHOU

0e30MacHOCTH M OKa3aHWsl MepBOM




MEIUIMHCKOM TTOMOIIIH,
XUMUYECKast nocyaan
000pyIOBaHUE, BECHI

nabopaTOpHEIC EKTPOHHBIE A&D
EK-410i, snextpormmtkn — 10 .,
CYIIMNBHBIA  mKad,  MemalKku
MeXaHH4ecKue — 8 MIT., MeIanku
marautHele IKA HS 7 — 8 mr.,
POTALIMOHHBIE HCIApUTENd — 2
mT.,peppaxtomerp NPD-454 B2M,
TIpHOOPEI JUIst OTIpEICTICHUS
Temrnepatypsl wasneHus [TTIT — 8
IIT.,XUMHYECKHE PEaKTHBHI.

VYueOHble ayIUTOpUH JUTst
KYPCOBOTO MPOEKTHPOBAHHUS
(BBITTOJIHEHHUS KYPCOBBIX PadoT)

KypcoBast paboTta He peycMOTpeHa y4eOHBIM TIIAHOM.

Jlng  caMocTosATeNbHOM  paboOThl  OOydaroIMXCsA  HPEIyCMOTPEHbl  ITOMEIIEHUs,
YKOMILJIEKTOBaHHbIE CIIELIUAIM3UPOBAHHON MeOEIbl0, OCHAIIICHHbIE KOMIIBIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO MOAKIIOUEHHs K ceTH «MHTepHeT» M obecrnedeHrueM JOoCTyna B 3JIEKTPOHHYIO

UH(GOPMAIIMOHHO-00Pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

HaunmMenoBanue momenenuii s
CaMOCTOSITETILHOM PabOTHI
00yJaroImuxcs

OcHaleHHOCTD MTOMEIIEHUN /IS
CaMOCTOSITETILHOM PabOTHI
oOyJaroruxcs

[epeveHs JIUTICH3NOHHOTO
MPOTPAMMHOTO 00ECTICUCHHUS

Tlomemenue a1 caMOCTOSITEIbHOU
paboTel o0ywaromuxcs (AUTaTBHBIN
3an Hayunoit OubamoTexn)

Mebenb: yaebHas mebennb
KommuiekTr  cneunanu3upoBaHHON
MeOeln: KOMIBIOTEPHBIE CTOJIbI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKa C TOAKIOYEHHEM K
nH(GOPMAITOHHO-
KOMMYHUKALIUOHHON
«HTepHeT» W JOCTYIOM B
JNEKTPOHHYI0  MH(POPMAIMOHHO-
00pa3oBaTeNBHYIO cpeny
o0pa3zoBaTeIbHOM  OpraHU3alnH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
o0opymoBaHue, oOeCIICUNBAOIICE
JOCTyT K  CeTH HWHTEpHET
(npoBoaHOE COeTMHEHHE u
OecrpoBOHOE  COCJMHEHHE IO
texuojorud Wi-Fi)

CETH

Microsoft Windows;
Microsoft Office

Tlomemienue a1 caMOCTOSITEIbHOU
paboTsl oOyuaromuxcs (ay.
401C)

MeGenb: yueOHast MeOeIb
KoMmIutekr  cnenuanu3upoBaHHON
MeOelu: KOMIBIOTEPHBIE CTOJBI
ObopynoBanue: KOMITBIOTEpHAS
TEXHHKAa C MOJKIIOYCHHEM K
MH)OPMAIIMOHHO-
KOMMYHHKaI[HOHHO
«/HTEpHET» W JOCTYyIIOM B
JJIEKTPOHHYI0  MH(POPMAIUOHHO-
00pa3oBaTeIbHYI0 cpeny
o0pa3zoBaTebHOM  OpraHU3aluy,
Be0O-KaMepbl, KOMMYHHKAI[HIOHHOE
o0opymoBaHue, 00CCIICUHBAOIICE
JOCTYm K  CeTH  HWHTEPHET
(poBoHOE COETMHEHHE u
OecripOBOTHOE  COCJMHEHHE 10
texronorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office
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