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Paboyas  mporpamma  y4eOHOW  AMCUMIUIMHBI  SBIAETCS  YacThi0O  OCHOBHOM
npoeccuoHanbHOM 06pa3oBaTeNbHOM MPOrpaMMbl ISl TIOATOTOBKH 6aKanaBpoB 10 HANPABJIEHHIO
noarotoBku 04.03.01 Xumus u npodpuwmo Memunmuckas u (apManeBTHYECKas XHMHS OYHOM
bopmel 06yuenwusl.

PaGoyas mporpamma yue6GHoM mucuunuMHEl paspabortana B cootercTBHH ¢ ®I'OC BO —
GakanaBpuar Mo HanmpaBneHuio mnoxrotoBkd 04.03.01 Xumus, yTBEpKICHHBIM IPHKA30M
Mmunucrepctsa obpasopanus u Hayku Poccumiickoii ®epepammu ot 17 mons 2017 . Ne 671 (c
M3MEHEHUAMH M nononHeHusmH), [IpodeccuonansueiM crannapToM, yTBepkaeHHEIM [IpHKazoM
Munncrepctea Tpyna u commanbHOM 3ammThl Poccmiickod ®emepammm «O6 yTBEpKICHHH
npodeccHonanbHOro crangapta» or 18 oktabps 2013 r. Ne 544H (¢ H3MEHEHHSIMH H
nononHeHusMyu), IlpodeccronanbHeM cranmapToM, yTBepikaeHHBM [IpukazoM MunmcTepcTBa
Tpyla M couuansHOW 3ammTel Poccuiickod ®enepanun «O6 yTBepkIeHHH NPO(HECCHOHATLHOIO
crannapra» ot 22 mas 2017 r. Ne 4318 u IlpodeccHOHANBHBIM CTAHAAPTOM, YTBEPHKICHHBIM
[Ipukasom MmunucrepcrtBa TpyAa H CONMANbHOW 3ammThl Poccmiickodt ®enmeparmmn  «O6
YTBEPK/ICHHH Npo(heccHoHaTbHOro cTanaapray ot 22 mas 2017 r. Ne 432n.

COCTABUTEJIb:
noueHT kadenpst xumun u 6uoxumun ®I'BOY BO «JITTIY», KaHIMAAT XAMAYECKUX HAyK, JOLEHT
Hsavenko Vsan Bragumuposuy.

YTBepkAeHa Ha 3aceaHuy Kadeaphl XUMAN U GHOXHMUH

ITpotokon ot «OF » Q@C&J}ﬁﬁ 2045 r.Ne £ /
3aBenyrommii xatben%oﬁ XUMHH 1 OHOXMUMHH 2 ——U\ B.JI. lauenxo

OnoGpena Ha 3ace1anuy yaeGHO-METONMYECKOM KOMHCCHH (BaKyIBTeTa €CTECTBEHHBIX HAYK
ITpoTokoi ot «7#4 » jfmﬂ/ 2045 . Ne £

4
IIpencenarens yue6HO-MeTOAMYECKOH KOMHCCHH
(axynpTeTa €CTECTBEHHBIX HAyK W C.H. Hecropenko

COI'JTACOBAHO: 6
3aBenyommii yae6GHO-METOANYECKHM OTAECIOM / B.B. CaBenkon



1. Heau u 3axa4u y4eOHOW TUCIUTIIAHBI

[{ens M3yueHUs MUCIMUILIMHBI — CHOPMHUPOBATH TOHITHE O OMOOPTAaHUYECKUX
BEILIECTBAX, UX POJIb B )KUBOM MPHUPOJIC, METOJIaX aHAJM3a U CUHTE3A.

3amaun: AaTh 3HAHUA O CTPOCHUU OMOOPTaHWYECKHUX BEIIECTB, KOTOPHIC
COCTaBJISAIOT Trpynnel  (OeiIKku, HYKJICUHOBBIC
BUTaMUHBI, (epMeHThI, TOpMoOHBbI). CdhopMuUpoBaTh IMOHATHE O KjiaccUPUKAIIMN
BCIIECTB B TPYIIaX, MX HOMEHKIATYpPy, OCHOBHBIE CBOMCTBA, OMOJIOTHYECKOE

YIJICBOJHI, KHCJIOTBI, JIHUIIMABI,

3HA4YCHUC, MCTOAbI NX CUHTC3d, KAYCCTBCHHBLIC PCAKIINHU.

2. Mecto aucuuniannsl B crpykrype OINOII

VYuebnas  gucumiuiiHa — «XuUMHST M OMOJIOTMYECKash ~ aKTUBHOCTh
AJIIEMEHTOOPTaHUYECKUX COCTMHEHHI» BXOIUT B 4aCTh, POPMUPYEMYIO YUACTHUKAMHU
oOpazoBarensHbix  oTHomienui  (b1.B.JIB.08.02), nucuumiauH  MOATOTOBKHU
CTYJICHTOB.

HeobxoaumbiMu yCIOBUSIMU ISl OCBOCHUS y4E€OHOM TUCIUTUIMHBI SIBIISIOTCS
3HaHUA 00IIEH XUMUHU, YMEHUSI MPOCTYIINBATH U OCMBICIIATH JICKIIMOHHBINA MaTepuall,
HaBBIKM PEIICHHUS 3aJad B XOJE BBINOJHEHUS WHIAUBUIYAJIbHBIX 3aJaHUN TI0
OCHOBHBIM pa3fieam Kypca.
TUCUUIUIMHBL  SIBISIETCA  JIOTUYECKHM

Conepxanue MPOJIOTIKEHUEM

comepkanus aucuuiUiMH «Heopranudeckass xumus», «OpraHuueckas XUMUS»,
«XWUMHUYECKHE OCHOBBI OMOJOTHYECKUX TMPOIECCOBy», «OpraHuyecKuii CHUHTE3 U
MEXAaHU3Mbl peakuun», «MeauuuHcKas XUMHUS», W CIYKUT OCHOBOW  JUIA
JAIbHENIIIETO OCBOCHUS TUCHUIUINH «DPU3UKO-XUMUYECKUE METOIbI UCCIIECIOBAHUS
BemiecTBay, «DapManeBTUUECKAsT XUMHUS», «XUMUUYECKas TEXHOJIOTUS», «XUMUS U

TEXHOJIOTHSI OMOJOTMYECKH aKTUBHBIX BEHIICCTB).

3. IlepedyeHb IUIAHMPYEMbBIX Pe3yJbTATOB OOY4YeHHMS IO IUCHHUILINHE
(MOay/110), COOTHECEHHBIX C MHAMKATOPAMM JOCTHKEHU KOMIIETeH NI

PesynbTaTnl 00y4yeHus 1o

Koa mo ®I'OC BO
AUCIHHUIIIINHE

HNHaukaTop 10CTHKEHUS

O6menpodeccnoHaabHbIE

OIIK-1. CnocobeHn

AHATM3UPOBATH U
UHTEPIPETHPOBATH PE3yIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,
HaOIOJICHUH U U3MEPEeHUN

OIIK-1.1. Cucremarusupyer u
aQHAJIM3UPYET Pe3yJIbTaThI
XUMUYECKUX IKCIIEPUMEHTOB,
HaOII0IeHUH, U3MEPEHUH, a
TaK)XKe pe3yabTaThl pACYCTOB
CBOMCTB BENIECTB U
MaTepUalioB

OIIK-1.2. Tlpennaraer
MHTEPIPETAINIO PE3YIHTATOB
COOCTBEHHBIX SKCIIEPHMEHTOB

3HaeT: KaKk UHTEePIPETUPOBATh
pe3yabTaThl COOCTBEHHBIX
HKCHEPUMEHTOB M PaCYETHO-
TEOPETUYECKHUX padoT ¢
HCIOJIb30BAHUEM
TEOPETUUECKIX OCHOB
TPaJUIIMOHHBIX U HOBBIX
pa3aenoB XUMUU.

YMeer: cucTeMaTu3supoBaTh U
aHAJIM3UPOBATh PE3YJIbTATHI
XMUMHUYECKHX SKCIIEPUMEHTOB,




U PacueTHO-TEOPETUUECKUX
paboT ¢ UCIIOIB30BAHUEM
TEOPETUUYECKUX OCHOB
TPAIULIUOHHBIX U HOBBIX
pa3esioB XUMHUHU
OIIK-1.3. ®opmynupyet
3aKJIFOUEHUS U BBIBOJIBI 1O
pe3ylibTaTaM aHalu3a
JTUTEPATyPHBIX JTaHHBIX,
COOCTBEHHBIX
AKCIIEPUMEHTAJIbHBIX U
PacYeTHO-TEOPETUUECKHUX
paboT XUMUYECKOM
HAIPaBIEHHOCTU

HaOJI0ICHUH, I3MEPEHUH, a
TaK)Xe pe3yJIbTaThl PACYCTOB
CBOICTB BEIIECTB U
MaTepHaJIOB.

Bnaneer naBbIkamMu:
(hopMyYITUPOBKH 3aKITIOUCHUS U
BBIBOJIOB TI0 pe3yJibTaTaM
aHaJM3a JUTEPATYPHBIX
IAaHHBIX, COOCTBEHHBIX
AKCTICPUMEHTAIBHBIX 1
pacYeTHO-TEOPETUICCKUX
paboT XUMHUYECKON
HaIPaBJIICHHOCTH.

OIIK-2. Cioco6eH mpoBOAUTh
¢ COOJTII0ICHUEM HOPM TEXHHKHU
0€30I1aCHOCTH XMMUYECKHI
HKCIIEPUMEHT, BKJIFOYAst
CUHTE3, aHaJIN3, U3yUeHUE
CTPYKTYPBI 1 CBOMCTB BEIIECTB
1 MaTepHaJIOB, UCCIICIOBAHUE
MIPOLIECCOB C UX YYaCTHEM

OIIK-2.1. Pabotaer ¢
XUMHYECKAMH BEIIECTBAMH C
cOOII0ICHEM HOPM TEXHUKH
0e30macHOCTH

OIIK-2.2. IIpoBOIUT CUHTE3
BEIIIECTB U MaTEPUAJIOB pa3HOM
MIPUPOJIBI C UCTIOIH30BAHUEM
HMEIOIIUXCSI METOINK
OIIK-2.3. IIpoBoaut
CTaHJApTHBIC ONIEPALIMH TSI
OTpeIeTICHUsI XUMUYECKOTO U
($haz0BOro cocTaBa BEIIECTB U
MaTepHaJioB Ha UX OCHOBE
OIIK-2.4. ITpoBogut
HUCCIIEN0BaHUs CBOICTB
BEILECTB U MAaTEPUAJIOB C
WCIIOJIb30BAaHUEM CEPUIHHOTO
HAYYHOTO 000PYI0BaHHS

3HaeT: Kak paboTaTh C
XUMHUYECKUMH BEIIECCTBAMH C
COOIOICHHEM HOPM TEXHUKH
0€301acHOCTH.

YMeeT: mpoBOUT CUHTE3
BEILECTB U MAaTEPUAJIOB PAa3HOU
IPUPOJIBI C UCIIOJIB30BAHUEM
UMEIOIIUXCS METOJTUK;
MPOBOANT CTAaHAAPTHBIC
oTIepaIiy JIyIs ONPEICIICHHUS
XUMHYECKOro U (a30BOTo
coCTaBa BEIIECTB
MaTepuaioB Ha UX OCHOBE.
Bnaneer HaBbIKaMu:
UCCIIEJIOBaHHS CBOMCTB
BEIIECTB M MAaTEPHAIIOB C
UCTIOJIb30BaHUEM CEpUIHOTO
Hay4YHOT0 000pYyAOBaHMUS.

[TpodeccuonanbpHbIC

[1K-3. CnocoOeH BbIOUpATh U
UCTIOJTb30BaTh TEXHHUYECKHE
CpeACTBa U METO/IbI
UCTIBITAHWN JIJIST pEIICHUS
TEXHOJIOTHYECKHX 3a/1a4,
MIOCTABJICHHBIX CIIEITHATUCTOM
6oJiee BBICOKOW KBaTH(PHUKAIIUU

I1K-3.1. IInanupyer
OTJIeNbHBIE CTAIUN
WCCJIETOBaHUSI PU HATUYUHI
oburero miana HUOKP

I1K-3.2. I'0TOBHT DJIEMEHTEHI
JIOKYMEHTAllUU, TPOEKTHI
TJIAHOB M TIPOTPaMM
otnensHBIX 3TanoB HUOKP
[1K-3.3. BeiOupaer
TEXHUYECKUE CPEICTBA U
METO/IbI UCTIBITAaHUH (13
HabOpa UMEIOIIUXCS ) TSI
pEIICHUS TTOCTABICHHBIX 3a]1a4
HHUOKP

3HaeT: Kak TOTOBUTH DJICMEHTHI
JIOKYMEHTAIIA!, TTPOCKTHI
MJIAHOB ¥ IPOrpaMm
otaenbHbIx dTarroB HUOKP.
YMeer: miaHupoBaTh
OTJEIbHEIC CTaINI
HcCIeA0BaHUs IPU HATUYUU
oOmiero mraga HMOKP.
Brnageer naBbikamu: BeIOOpa
TEXHUYECKUX CPEJICTB U
METOJIOB UCIIBITAHUM (13
Habopa UMEIOIUXCS) IS
pelIeHus: MOCTaBICHHBIX 3a]1a4
HHNOKP.

[1K-4. Criocoben

[1K-4.1. Beimonuser

3HaeT: KaK BBIIOIHSITH




OCYLIECTBIISATH KOHTPOJIb
KaueCTBA ChIPbs, KOMIIOHEHTOB
Y BBIITYCKaeMOM MPOTyKIUU
XUMHUYECKOIO Ha3HAYECHMUS,
IIPOBOAMTH MACIIOPTU3ALIUIO
TOBapHOM NPOLYKIUU

CTaHJapTHbBIE OTNEpaLNH (B TOM
YHCIIe Ha
BBICOKOTEXHOJOTUYECKOM
000py1I0BaHUN) JJISI
XapaKTePUCTHKU ChIPbS,
MIPOMEKYTOYHON M KOHEUHOMH
MPOIYKIIMH XUMHUYECKOTO U
(bapmMaleBTUYECKOTO
MIPOU3BOJICTBA

I1K-4.2. CocraBnser
MIPOTOKOJIbI UCIIBITAHUH,
MacnopTa XuMHUYECKOU
MPOIYKIMH, OTYETHI O
BBITIOJIHEHHOU paboTe 1o
3alaHHON (hopme

[1K-4.3. Okcmyarupyer
nabopatopHoe 00opy10BaHUE
Y TIOMELIEHUS B COOTBETCTBUU
C YCTaHOBJICHHBIMH
TpeOOBaHUSMU

[1K-4.4. T'0oTOBUT HCTIBITyEMBIE
00pa3Libl IEKapCTBEHHBIX
CPEJICTB, HICXOIHOTO ChIPhS,
MIPOMEXKYTOYHOH MPOTYKIINU K
MIPOBEJICHUIO UCTIBITAHUS B
COOTBETCTBHH C
YCTaHOBJICHHBIMHU
poueaypamu

[1K-4.5. T'oroBUT
nmabopaTopHoe 000pyI0BaHUE,
MaTepuaibl U OOBEKTHI,
PacTBOPHI ISl UCTIBITAHUN
JIEKapCTBEHHBIX CPEJICTB,
HCXOIHOIO CBIPBS,
MIPOMEKYTOUHOM MPOITYKIIUU
00BEKTOB MIPOM3BOICTBEHHOM
Cpellbl B COOTBETCTBUH C
YCTaHOBJICHHBIMU
IpoLeaypamu

CTaHJIapTHBIE OTepanuu (B TOM
quclie Ha
BBICOKOTEXHOJIOTUIECKOM
000pyI0BaHUN) JJIS
XapaKTePUCTHKH CBIPbS,
MIPOMEKYTOYHON U KOHEUHOMH
MPOYKITUN XUMHUYIECKOTO U
(hapmaleBTUUECKOTO
MIPOU3BO/ICTBA.

YMeeT: coCTaBIATh MPOTOKOJIbI
WCIBITAHUH, NTACIIOPTa
XUMHUYECKON MPOAYKIIHH,
OTYETHI O BBITIOJIHEHHOM
paborte 110 3a7aHHO# opMme;
TOTOBUTH HCIIBITYEMBIC
00pa3Iibl TEKaPCTBEHHBIX
CPEJICTB, HCXOJTHOTO CHIPhS,
IPOMEKYTOYHOM MPOITYKITUU K
MIPOBEJICHUIO UCTIBITAHUS B
COOTBETCTBUH C
YCTaHOBJICHHBIMU
IPOIIE Ty PaMH.

Brnageer naBbIikamu:
SKCIUTyaTaluu J1abopaToOpHOTO
000pyI0BaHUS U IOMEIIEHHS B
COOTBETCTBUH C
YCTaHOBJICHHBIMU
TpeOOBAHUSIMHU.

4. CTpyKTypAa U coepkaHue YUeOHOM M CIUTIIUHbI

4.1. O0bem yueOHOM JUCHMILVIMHBI K BHAbI y4e0HO padoThl

Buj yueGHoii padoThl

O0BLeM 4acoB / 3a9eTHBIX ¢THHUIL

Ounasn gpopma

Ouno-3a0unas ¢popma /
3aounas ¢popma

OO0masi Tpy10€eMKOCTb TMCUUILIAHBI 180 -
(5 3a4. en)
O6si3aTesbHAsi  ayAUTOPHAsE  HAarpy3ka 80 -

(Bcero 4acoB), B TOM 4ucJIe:




Jlekun 30 -

CeMI/IHapCKI/I 3aHATHUA - -

ITpakTHyeCcKue 3aHATUS - -

JlaGopaTopHbie pabOThI 50 -

KypcoBast pabota / KypcoBO# IPOEKT - -

Hpyrue ¢dopMbl opraHuzanud  y4eOHOro - -

npoiiecca (KOHTpOJILHBIE paboThI,

UH/IUBUYalbHbIE 3aHATUS, KOHCYJIbTAllMU

u Jp.)

CamocrosiTeibHast ~ padora  CTylJeHTa 100 -
(Bcero 4yacon)

Popma arrecTalu Ok3ameH (7 cemectp) -

4.2. Conep:kanue pa3aejioB y4eOHO JUCHUILIHHbBI

Paznen 1. OOmas xapakTepUCTHKAa 3JIEMEHTOOPIaHUYECKUX COETUHEHHI.
MertamioopraHu4eCKue COeAMHECHUS

Tema 1. Bsegenme. 3amaum u  mpeamer Kypea.  CTepeOXMMHUYECKHE
OCOOEHHOCTH aTroMa yriepoja, KpeMHus, (ocdopa. KondbopmanuoHHslii cocTaB
raJIOTCHAJIKAHOB, JUTraJONCHAJIKAHOB, COCIMHEHUM C Yy4YacTHMEM yIJlepoja B
COCTOSHUM  Sp>-ruOpuau3anuy. KoH(OpMaluu 110 CBA3M  YIJIEPOI-TETEPOATOM.
Crepeoxumusi coeqMHEHUN a30Ta. XuWpanbHbIA a30T. OnNTUYecKas aKTUBHOCTH
COEIMHEHHUU TPEX- U YETBIPEXKOOPAUHUPOBAHHOIO a30Ta. CTEpEOXUMUS COETNHEHNUN
dbocdopa. XupanbHbIN dbocdop. Konduryparnmonnas HECTaOUJILHOCTD
MATUKOOPIMHUPOBAHHBIX COEMHEHUM KpeMHuUsl, pocdopa 1 oJioBa.

Tema 2. Knaccuduxanus AIIEMEHTOOPTaHUYECKUX COEMHEHHU.
Knaccudpukanuss  >1€MEHTOOPraHMYECKHX  COCAMHEHUH  (METajJoOopraHu4ecKHe
COCIMHEHUA: COCAUHEHUS CO CBS3bI0 METAJLI-YIJIEPO, COJIH, COCIUHEHUSA C aHUOH-
paavKazaMu; OpraHM4EeCKUE COCIUHEHUS IIEIIOYHBIX METAJIJIOB: AJIKOKCUABI, XEIaThI
B-nukapOonmnbHBIX  coenuHenuii). Crpoenme. Homenkmarypa. ®uszudeckue
CBOMCTBa. MeTONIBI TOTYyYEHHS.

Tema 3. JlutnilopraHWMYecKME€ W HATPUHOPraHMYECKHE COCOUHEHHS B
OpPraHWYECKOM CHHTE3€. MeTonbl TMOJYYEHHS W PEAKUUH JIMTUHOPTaHUYECKUX
coenuHeHuid. CTpoeHUE TUTUHOPTAaHUYECKUX COCIMHEHUN B pPACTBOpPE, BIUSHUE
pacTBOpUTEN HA CTENEHb acconuauuu. [lonmMepusanust ajnkeHOB NOJ JEUCTBHEM
JUTUMOPraHUYECKUX COEAMHEHUN, peakuuud HYKICO(UIHbHOTO 3aMElIeHUs MU
IIPUCOEAUHEHNs. BnusHue pacTBOpUTENs HAa MEXaHM3M IOMMeEpu3anuu. Meroasl
CHHTE3a M pEaKkuuMu HaTpuuhopranmueckux coeauneHuil. Peakums [llopsiruna.
Peakuus Bropua.

Tema4. Maruuii-, Kaiablui-, OapuHOpPraHUYECKUEe  COCAMHEHUS B
OpraHWYeCKOM CHHTEe3€. MeTOolbl NOJIy4YEHUsS MarHMHOPraHUYECKUE COEOUHEHHS.
Peakuns ['pusbsgpa. BimsHue npupoasl OpraHWYECKOro TaJOT€HHWAA, HPUPOIBI




pacTBopuTeNid Ha BBIXOJ peakTtuBa ['puHbsipa. CTpoeHME MarHUUOPraHUYECKHX
COCIVMHEHUMH. Acconumanusa MAarHUMOPTaHUYECKUX COCIMHCHUMH. Peakiun
MAarHAMOPraHUnYECKUX COECIMHEHU . OCHOBHOCTB 151 HYKJIEO(UIBHOCTD
MarHMMOPraHUYEeCKUX COEAMHEHUH. AJIKOKCHABl MarHus. MarnuiinadraiuH.
MeTokcuMarHuiMeTuIKapOoHar. CpaBHeHue pEaKIMOHHOMN CIIOCOOHOCTH
MeTaiuroopranndeckux coeauuenuii I u Il rpymnrsbl.

Tema 5. Bbopoprannueckue COCIMHEHUSI. [Tonyuenue METOHaMHU
ruaApoOOpUpPOBaHUs U MIPsAMOro OopupoBaHusa. CTpoeHHE M XMMHYECKHUE CBOMCTBA
Oopoprannveckux coenuHenuid. [Ipupoma cBs3u 6opa ¢ daemMeHTaMu, 001 al0IMU
HEIOJEJICHHBIMU  3JIEKTPOHHBIMM ~ napamu.  KBasmapomaTuuHOCTh  OOpasoda.
XHUMHYECKHE  CBOMCTBA  OOpPOPraHUYECKUX  COEAMHEHUH.  DIEKTpO(UIbHBIE
peakuuu — IpoToaeOOpUpOBaHUEe, AIKWIACOOpUpPOBaHHUE, OKHCIEHUE, 00pa3oBaHUE
KOMIUIEKCOB. bopoBomopoasl M HMX IPOU3BOJHBIE B OPraHMYECKOM CHHTE3E.
Opranmnbopansl. Coau oprano60paToB, UX NPUMEHEHUE B OPraHUYECKOM CHHTE3E.
["anmorenuapl Oopa M UX peakiuu. AJKOKCH- U allMJIOKCHOOpPaHbl, UX MOJyYEHUE U
cBoiicTBa. KapObopaHsl.

Tema 6. ANIOMUHUHOPraHWYECKHE W TAUTMHOPTraHUYECKUE COETUHEHUS.
CBoiiCcTBa, METOABI MOJIYYEHUS, PEAKUHUH. | MOpUIBI aTOMUHUA B OPraHUYECKOM
cunre3e. [IpombllluIeHHOE 3HAY€HHE  AJTIOMUHUMOPraHUYECKUX  COCHUHECHUM.
Karanuzatoper momumepusaruu  [lurnepa-Hatra. Mono-, nu- Tpuankui(apwn)-
TAIMMOPraHUYECKUE COCAUHEHUS. AJIKOKCH[BI, XEJaTbl, alaaTbl OJHOBAJIEHTHOI'O
TaJUIs B OPraHUYECKOM CUHTE3E.

Tema 7. Kpemauitopranuueckue coeTuHEHUs (COEAMHEHUSI CO CBS3SIMU KPEMHUIA-
rajiore€H, KPEMHUW-BOAOPOJ, KPEMHHU-KHUCIOPOJA, KPEMHHUM-a30T, KPEMHHU-YTIEPO,
KPEMHMI-KPEMHUIA U KpeMHHI-MeTaut). OOpa3oBaHre KPEMHHUEM CBSI3€i C yd4acTHEM
BBICIIMX 3aHATBIX opOuTaneid. Meroabl MONydYeHUs: OPraHUYECKUX COEIUHEHUIM
KPEMHUS; PEAKUUU TUAPOCWIMIMPOBaHUA. IIpeBpalieHuss KpeMHUHOPraHMYECKUX
coenrHeHnd. CpaBHEHUE peakuil HyKJIeo(pUIFHOTO 3aMEICHUs] Y aTOMOB YIJIEpo/ia U
kpemHHsl. CHUIIaHOJIbI, CUIIOKCaHbl, KPEMHUMOPraHUYECKUE TTOJUMEPBI.

Tema 8. I'epMaHuii-, OJOBO- M CBUHELOpPraHWYECKUE coelauHeHus. CBOMCTBa,
METOJIbl TOJIYYEHHMs] W peakuuu. [IpOoMBIIUIEHHOE TPUMEHEHHE OpPraHUYECKHX
coenuHeHU cBHUHLA. ['wapuanble coenrHeHns 0J0Ba. COEIMHEHUs JIBYXBAJIEHTHOIO
CBUHIIA, COEIMHEHNUS CO CBA3bI0 CBUHEL-CBUHELL.

Paznen 2. DneMeHTOOpraHnYecKre COSIMHEHNS HEMETAIOB

Tema 9. ®ochopoprarmueckue coequaerus (POC). Tunsr ®OC B 3aBHCUMOCTH
OT KOOPAMHAIMOHHOTO 4YHCJA. OJEKTPOHHOE CcTpoeHue (ocopa B pa3inuyHBIX
KOOPAMHAIIMOHHBIX cocTosiHuAX. OOpa3oBaHue cBsized ¢ yudactheMm d-opOurane.
[TomyueHne coeAMHEHUN TPEXKOOPAUHUPOBAHHOTO (ocopa. XUMUUYECKHE CBOWCTBA
coenqunenuit P(IIl). Peakmuu ApOy3oBa, Muxasnuca-bekkepa, Tomma-ATrepToHa.



budunbHOCT  coemuHEHMI — TpeXKOoOpAUHHpOBaHHOTO  (ocdopa. CoenuHeHUs
YeThIpeXKOOpAUHUPOBaHHOTO (ochopa. Comu Gocdonusi, UX MOTyYEHHE U CBOICTBA.
Wmuasr  dochopa. Peakmmst Burrura. PO-aktuBHpoBaHHOE — oJjeuUHUpOBAHUE.
[Tosmyuenune u coiictBa @OC B BBICIIMX KOOPAWHALMOHBIX COCTOSIHHSIX. CpaBHEHUE
peakionHoi criocoOHoctt POC ¢ COeMHEHUSIMU MBIIIbIKA, CYpbMbl M BHUCMYTA.
[IpumeHnenne  opraHuueckux  coenvHeHW  Qochopa B IPOMBIIUICHHOCTH,
HEOPraHUYeCKUX — B OpraHMYECKOM CUHTe3€e. AHTUXOIMHACTepasHoe AeiictBue GOC.

Tema 10. Oprannueckue COeIMHEHUS CEPbI: TUOJbI, CYIb(PUIIBI, TOMUCYIbOUIBL,
comi  Ccynb(oHUS, CyIbGOKCUABI, CyIb(OHBI, CyIb()EHOBBIC, CYIb(POKCUIOBEIC,
Cynb(UHOBBIE, CyIb(OHOBBIE KHUCIOTHL. OpraHudeckue CynbGUTHI U CyIb(aThl.
TroKapOOHWIIbHBIE COEAMHEHUSI.

Tema 11. Ceneno- u Ttemrypoprannyeckue coeauHeHus. CBONCTBA, METObI
MOJIy4YEHHUs, PEAKIMU. AHAJIOTUSA C OPraHUYECKUMH COCOUHEHHSIMU CEpbI, OTIAYUSI.
CMenIaHHble COEIMHEHNS CEPBI U CEJICHA.

Tema 12. CoenuHeHusi, colep)KallMe TaJOT€Hbl B BHIE IOJOKUTEIBHO
3apsOKEHHBIX aTOMOB. ConM MOJOHMS, WOA030- M MOJIONMPOU3BOAHBIE. AHAJIOTUYHBIC
COEMHEHUs1 OpoMa U Xjopa. XJIOpHAs KUCIOTa U €€ MPOU3BOAHBIE B OPraHUYECKOM
XUMHH.

Tema 13. Opranudeckue COEIWHEHUS TNEPEXOJHBIX METAUIOB, O~ WU -
KOMIUIEKChI. Peakiinu BHEIpeHWs, MEperpymnmnupoBKH, monmMepuzarmu. KapOoHWIIbI
MeTauioB. [Ipupona cBs3u B kapOoHWIaX MeTauioB. MeToibl MOTy4YeHUs: U CBOMCTBA
KapOOHWJIOB METAJUIOB.  BHC-IIMKIONEHTAUeHUIbHBIE  MTPOU3BOJHBIE  METAJUIOB.
deppolieH, €ro CTPOCHHE W CBOMCTBA. AJIKWIBHBIC, OJE(PUHOBBIE U apPECHOBBIC
KOMIUIEKChI METaJUIOB. AJIKOKCHbI MEPEXOIHBIX MeTaJIOB. KOMIUIEKChI NEpeXOoaHbIX
METAJUIOB B OPIraHUYECKOM CHHTE3€. BUOJIOrnuecKkre CUCTEMBI ¢ y4aCTHEM NEPEXOIHBIX
METAJLJIOB.

Tema 14. Cnenuduka cunteza propopranndeckux coeauHeHui. CrenuanbHbIe
dropupyronme areHThl. DTOpUpOBaHHBIC YTIEBOAOPOABI B TPOMBIIUICHHOCTH,
dbTopconepxkame  MOJUMEphl.  buonormdeckd — akTHBHBIE — (DTOpOpPraHUYECKHE
COCAMHEHUSI.

Tema 15. OOmme mpoOieMbl XUMHUU 3JIEMEHTOOPIaHUYECKUX COCIMHEHUH.
Crnenuduka CUHTE30B U HCHOJL30BaHUSI. B3auMOCBS3b peakiiMOHHOM CIIOCOOHOCTH C
IIOJIOKEHUEM DJJIEMEHTAa B IEPUOAWYECKON crcTeMe. BO3MOXKHOCTH pPEryJIMpOBaHHS
PEaKLMOHHOW CIIOCOOHOCTH MYTEM W3MEHEHHUS! BaJCHTHOCTH M CTENEHH 3aMelleHUs
METAUIOB M HeMeTauioB. [Iporpecc METOAOB XHMHHM  3JEMEHTOOPTaHUYECKHX
COEIMHEHU M.



4.3. Jlekuun

O0beM yacoB

Ne O4Ho-3204Has
HanmeHnoBaHMe TeMbl
n/n Ounas ¢popma ¢popma /
3ao4Hasi popma
7 cemecTp
1. | BBeaenue. 3agauu u npeameT Kypcea. 2 -
CrepeoxummuuecKkiue 0COOEHHOCTH aToma yriepoja,
KpeMHHs1, pocdopa.
2. | Knaccudukanus 37eMeHTOOPTraHUIECKUX 2 -
coenunenuii. Ctpoenue. Homenkiarypa.
Pu3nuecKue CBOMCTBA.
3. | JluTuiioprannyeckue U HaTpUHOpPraHNnYeCKue 2 -
COEJIMHEHHS B OPraHUYEeCKOM CHHTE3E.
4. | Maruuii-, kanpuuii-, GapuiiopraHu4ecKue 2 -
COEJIMHEHHS B OPraHUYEeCKOM CHHTE3E.
5. | bopopranuyeckue coeIMHEHUSI. 2 -
6. | ATIOMUHUHAOPraHUYECKUE U TATUHOPraHNYECKUE 2 -
COEJIMHEHUSI.
7. | KpeMHulopraHmueckue CoeIMHEHUsI. 2 -
8. | 'epmanwmii-, 0J10BO- M CBUHELIOPTraHUUYECKHE 2 -
COE/IMHEHHUSI.
9. | ®ochopoprannueckue coenunenus (POC). 2 -
10. | OprannyecKue COeIMHEHUS CEpbI. 2 -
11. | CeneHo- U TEITYpPOPraHUUECKHE COETMHEHUSI. 2 -
12. | Coenunenus, CofiepKaIiye raloreHbl B BUIE 2 -
MIOJIOKUTENILHO 3apsKEHHBIX aTOMOB.
13. | Oprannueckuie COeIMHEHNS IEPEXOIHBIX METAIIIOB, 2 -
O~ Y T-KOMIUIEKCBL.
14. | Cneuunduxa cuHTe3a GTropopraHuYeCcKux 2 -
COEIMHEHUN.
15. | O6mue mpoOIeMbl XUMHH JIEMEHTOOPTaHUIECKIX 2 -
COEIMHEHUN.
Hroro: 30 -
4.4. IlpakTnyecKkue 3aHATUS HE TPETYCMOTPEHBI YU€OHBIM MJIAHOM.
4.5. JlabopaTopHbie padoThI
O0bem yacoB
Ne Ou4Ho-3204Has
HanmeHoBaHMe TeMbl
n/n Ounas ¢popma dopma /
3a04Has popma
7 cemecTp
1. | JIuTuiiopraHnyecKne U HaTPUHOPTaHUYECKHE 4 -
COEIMHEHMS B OPraHUYECKOM CHUHTE3E.
2. | Marauii-, KanpIuii-, 0apuiiopraHudecKre 4
COEIMHEHMS B OPraHUYECKOM CHHTE3E.
3. | bopopranuueckue COeIMHEHUS. 4 -
4. | ANIOMMHUMOPraHNYeCKUE U TAIUTMHOPraHUUYECKHE 4 -

COEIUHEHMUS.




5. | KpemuuiiopraHuueckue COeJMHEHMSL. 4 -
6. | I'epmanuii-, 0JIOBO- U CBUHEIIOPTaHUYECKHE 4 -
COE/IMHEHUSI.
7. | ®ochopopranmueckue coenunerus (GOC). 6 -
8. | Oprannyeckue COeTMHEHUS CEPBI. 4 -
9. | CeneHo- U TELTypOPraHUYECKUE COSAUHEHMUSL. 4 -
10. | CoenuHenus, cosiep KalIue raloreHbl B BUIE 4 -
MOJIOKUTENIFHO 3apSHKEHHBIX aTOMOB.
11. | Opranuyeckue COeAMHEHUSI IEPEXOTHBIX METAIOB, 4 -
O~ Y T-KOMIUIEKCBIL
12. | Crnennduka cuatesa GpropopraHuIecKux 4 -
COEIUHEHUH.
Hroro: 50 -
4.6. CamocrosiTesibHAsi padoTa CTYJACHTOB
O0bem yacoB
Ne | HaumenoBanue pasaesna | Bua camocrositeqibHOM Ou4Ho-3204HasA
n/n / TemMblI padoThI Ounas ¢popma ¢opma /
3a04Hasi popma
7 cemecTp
1. | Jlutuitoprannyeckue u HallMCaHUE KOHCIIEKTA, 8 -
HATPUMOPraHUYECKHe OTBETHI Ha BOIIPOCHI,
COEIMHEHUS B MOJITOTOBKA K
OpPraHMYECKOM CHHTE3€. | JJAOOpaTOpHBIM paboTam,
odopmiieHue
71a00paTOPHBIX
KYPHAJIOB
2. | Marauii-, KanbIui-, HamrcaHue KOHCIIEKTA, 10 -
OapuiiopraHuyecKue OTBETHI Ha BOIIPOCHI,
COECIUHEHUS B MOJITOTOBKA K
OpraHUYECKOM CHHTE3E. nabopaTopHBIM paboTam,
oopmienue
71a00paToOpHBIX
KYPHAJIOB
3. | bopoprannueckue HaIlMCAHHWE KOHCIIEKTA, 8 -
COEIMHEHUS. OTBETHI Ha BOIIPOCHI,
MOJIrOTOBKA K
71a00paTOpHBIM paboTam,
odopmiieHue
71a60paTOPHBIX
KYPHAIOB
4. | AmoMHUHUHOPTaHUYECKHE | HaMMCaHUE KOHCIIEKTa, 8 -
Y TAUTHHOPTaHUICCKHUE OTBETHI Ha BOIIPOCHI,
COEIMHEHUS. MOJITOTOBKA K
nabopaTopHBIM paboTam,
oopmiienmne
n1ab0opaTOPHBIX
KYPHAIOB
5. | Kpemuuiiopranndeckue HaMMCaHUE KOHCIIEKTA, 8 -

COCOAMHCHMA. OTBCTHI HA BOIIPOCHI,




MOJITOTOBKA K
nabopaTopHBIM paboTam,
oopmitenme
11a00paTOPHBIX
KYPHAIOB

I'epmanuii-, 0510BO- 1
CBUHEILIOPraHUYECKUE
COEIMHEHHUSI.

HaIKMCaHUE KOHCIIEKTa,
OTBETHI HA BOTIPOCHI,
MOJITOTOBKA K
71a00paTOPHBIM paboTaMm,
odopmiieHue
71a00paTOPHBIX
KYpHAJIOB

dochopoprannueckue
coenunenus (POC).

HanMcaHUe KOHCIICKTA,
OTBETHI Ha BOIIPOCHI,
MTOJITOTOBKA K
nabopaTopHBIM paboTam,
oopmiteHme
11a00paTOPHBIX
KYPHAIOB

Oprannueckue
COE/IMHEHUS CEPbI.

HaIKMCaHUE KOHCIICKTA,
OTBETHI Ha BOIIPOCHI,
MOATOTOBKA K
Ja0opaTOpHBIM paboTam,
odopmiieHue
1a00paTOPHBIX

KypHaJIOB

CeneHo- n
TEJLTYpOpraHNYECcKHe
COEIMHEHUS.

HamMCcaHue KOHCIIEKTa,
OTBETHI Ha BOIIPOCHI,
MOATOTOBKA K
71a00paTOpHBIM paboTam,
odopmiieHne
71a00paTOPHBIX
KYpHAJIOB

10.

CoenuHeHws,
COZIepIKalllie TaJIOTeHBI B
BHJIE TIOJIOKUTEIIBHO
Sapﬂ)KeHHLIX aTOMOB.

HamucaHue KOHCIIEKTA,
OTBCThI HAa BOITPOCHI,
MOJITOTOBKA K
nabopaTopHBIM paboTam,
oopmiienmne
1abopaTOPHBIX

KYpHaJIOB

11.

Oprannyeckue
COEIMHEHUS NIEPEXOTHBIX
METAJUIOB, O- U 7T-
KOMILJIEKCHI.

Han¥CcaHue KOHCIIEKTa,
OTBETHI Ha BOIPOCHI,
MOATOTOBKA K
71a00paTOpHBIM paboTam,
odopmiieHue
71a60paTOPHBIX
KYpHAJIOB

12.

Crnenu¢uka cuaTe3a
(hTopopraHuvIecKux
COCIMHEHUM.

HamycaHUe KOHCIIEKTA,
OTBETHI Ha BOIIPOCHI,
MOJITOTOBKA K
nabopaTopHBIM padboTam,
oopmiieHme

10




1a00paTOPHBIX
KypHAJIOB

HToro: 100 -

4.7. KypcoBble padoThl / IPOEKTbI HE MPEyCMOTPEHBI YYECOHBIM IIJITAHOM.

5. MeToaun4eckoe odecrieyenne, 00pazoBarejibHble TEXHOJIOTHH

[IpenonaBanue AUCHUILIMHBI BEIETCS C MPUMEHEHUEM CIEIYIOIINX BHJIOB
00pa30BaTENbHBIX TEXHOJIOTUH:

NudopmarnmonHbie TEXHOJOTHH: HCIOJIB30BaHUE DJIEKTPOHHBIX YUE€OHUKOB,
XUMHUYECKHUX IMPOrpaMM IIPH MOATOTOBKE K JICKITUSAM M JIa0OPaTOPHBIM padboTam.

Pabora B komMaH/ie: coBMecTHast paboTa CTYJICHTOB B TPYIIINE MPHU IMOJATOTOBKE K
Ja00paTopHBIM paboTaM, BBIMOJHEHHE TPYIIOBLIX JoMamHuX 3agaHui (Pasgen 1.
OO6mas XapaKTepUCTUKA AJIEMEHTOOPTaHUYECKUX COCJIMHCHUM.
Meramioopranndeckue coeauHeHust; Pazaen 2. DneMeHTOOPraHMYEeCKUE COCTUMHEHUS
HEMETAJIJIOB).

6. ®opMBbI KOHTPOJISI OCBOCHUS Y4eOHON TUCHMILTHHBI

Texymas atrectanusi CTyACHTOB NPOU3BOJUTCS B JTUCKPETHHIE BPEMEHHBIC
WHTEpBaJIbl JIEKTOPOM WU TMpernojaBaTelieM, BEIyIIUM JIa0opaTopHbIe pabOoThI IO
TUCITUTIIMHE B Pa3IUYHBIX (hOpMax: BBIOJHEHHE MUChbMEHHBIX JOMAITHUX 3aJIaHHHA
U KOHTPOJIBHBIX PadoT.

[IpoMeXyTOUHBI KOHTPOJb IO pPe3yJibTaTaM OCBOCHUS JUCIHUTLIAHBI
MPOXOJUT B (POpME MUCEMEHHOTO SK3aMEHa.

Cucrema olieHUBaHUS YUY€OHBIX JOCTHXKEHUN CTYACHTOB, OIEHOYHbBIE CPEICTBA
npeACcTaBieHbl B (OHJE OIICHOYHBIX CPEJICTB K pabouell mporpamMme ydeOHOM
JTUCIUIIIMHE (PUIOKEHUN).

7. Y4eOHO-MeTOoAnYeCcKOoe U NMPOrpaMMHO-HH(OPMalMOHHOE ol0ecnevyeHune

AUCUHMILTHHBI

A) OCHOBHasI IUTEpaTypa:

1. Onpmen6bpoiix K. Meramioopranndeckas xumus. — 2-¢ u3l. — M.:
bunowm. Jlabopatopus 3nanwmii, 2014. — 745 c.

2. buomeramnooprannueckas xumus / pea. XK. Kaysn; mep ¢ anri. — 2-e
u3a. M.: bunom. Jlaboparopus 3nanuit, 2015. — 505 c.

3. Kucenes FO.M.,  JloOpsinuna H.A. Xumusi ~ KOOpPAMHALIMOHHBIX

coequueHuii. — M: "Uznarensckuit ueHtp «Axkagemusi»', 2007. — 352 c.




4. Jxemunes Y.M., Ilonoasko H.P., Ko3znosa E.B. MeTasIOKOMIIEKCHBIN
KaTaJu3 B OPraHUYECKOM CHUHTE3€. AJMIMKINYECKUE coelauHeHus. — M.: Xumus,
1999. — 648 c.

b) nononnuTenpHasa nureparypa:

I. [TepeBanoBa O.I'. Metonsl AIIEMEHTOOPTaHUYECKOU XAMUH:
Kenezooprannueckue coequnenus. Geppouen / 3.1 [lepeBanosa, M.JI. Pemerona,
K.M. I'pann6epr. — M.: Hayka, 1983. — 544 c.

2. Huxkutnna T.B. MeTtoabl 3JIEMEHTOOPTAHUYECKOU XUMUH:
Metannooprannueckue  coeguHeHuss  xkenesa /  T.B. Hukutuna;  pen.:
A.H. Hecmesnos, K.A. KouemkoB. — M.: Hayka, 1985. — 400 c.

3. HecmesnoB A.H. Metonsl  3JIEMEHTOOPTraHUYECKOM XuUMHUU. bop.
Amomunanit. [ammuii. Muguii. Tammaii / A.H. HecmesinoB, P.A. Cokonuk; pen.:
A.H. Hecmesanos, K.A. Komeukos. — M.: Hayka, 1964. — 499 c.

4. AnnpuanoB K.A. Mertobl 35eMeHTOOprannyecko xumuu. Kpemuwii /
K.A. Angpuanos. — M.: Hayka, 1968. — 699 c.

B) UnTepHeT-pecypcesi:

1. www.elibrary.ru

2 www.elementy.ru

3. www.chem.msu.ru

4 www.chemport.ru

8. MarepuajbHO-TEXHUYECKOE O0eceYeHue U CIUTITHHbI

JIeKIMOHHBIE 3aHATHS: KOMIUIEKT 3JIEKTPOHHBIX NpPE3CHTAlUW, ayIuTOpHS,
OCHAIlleHHAasl TNPE3CHTALMOHHOW TEXHUKOW (MyJIbTUMEIUIHAS [1OCKa, MPOEKTOP,
9KpaH, HOYTOYK).

JlaGopaTopHbie pabOTHI: J1abopaTOpusi OPraHUYECKOM XHUMHH, OCHAILCHHAs
JIOCKOHM, Ta0nuuaMu, XMMHYECKUMHU pPEaKkTUBAMH, JTAOOpATOPHOM  MOCYIOM,

HEO0OXOMMBIM 000PYI0BAHUEM.


http://www.chemport.ru/

9. JIucT 1OoNMoJITHEeHUH U U3MEeHEeHU I

n/n

Hara
BHECEHUS
u3MeHeHus /
JAOTOJTHEHUS

OcHoBanune

Conep:xaHue u3MeHeHUs!
/ monmoJiHeHHust

Jluua, noarBepxaaw0ine
H3MeHeHue / JOMoJTHEHHe

3aBeayrouuii
Kadeapon
(®HO,
MOJANHUCH)

Jdupextop /
JIeKaH
(®HUO,
MOJAIMNCDH)




