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1. HACITIOPT ®OHAA OIIEHOYHbBIX CPEJACTB

1.1. O6a1acTh NPUMEHEHUS

®onn  oneHouyHsix cpenacts (GOC) — HeorbemiieMas dacTb paboueit
OporpaMMbl  AUCHUIUIMHBL  (MOAYNs) «XUMHS ¥ OHOJOTHYECKas aKTUBHOCTD
DJIEMEHTOOPTaHWYECKUX COCAMHCHUW» W TpeIHA3Ha4YeH /I KOHTPOJSI M OLCHKH
00pa30BaTEeNbHBIX JAOCTH)KCHHN CTYJCHTOB, OCBOMBIIHMX MPOTPaMMY JUCITUILTAHBI
(Momyms).

1.2. lleqin m 3agaun PoHIA OLIEHOYHBIX CPECTB

[enp ®OC — yCcTaHOBUTH COOTBETCTBUE YPOBHSI MOATOTOBKU O0y4Yaromerocs
tpeboBanusiM PI'OC BO OakamaBpuar no HampasiieHHto noarotoBku 04.03.01
Xumus, YTBEPXKICHHBIM TIpUKa3oM MuHUCTEpCTBA O00pa3oBaHUS W HAyKHU
Poccuiickoit  ®enepauun ot 17 uronst 2017 . Ne 671 (¢ U3MEHEHUsSIMH U
JOTIOJTHEHUSIMH ).

1.3. [lepevyens kommeTeHIHUii, (opMupPyeMbIX B Ipolecce OCBOECHUS
OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMBbI

[Iporiecc ocBoeHUsT AUCIUIUIMHBI HANpaBJIeH Ha (OPMUPOBAHHE CIEAYIOIINX
KOMIETEHIUA U UHANKATOPOB UX JTOCTHKECHHUS:

Koa mo ®I'OC BO ‘ NHauKaTop 10CTHKEHHUS

ObmenpodeccuonanbHbIe

OIIK-1.1
OIIK-1 OIIK-1.2
OIlK-1.3

OIIK-2.1
OIlK-2.2
OIIK-2.3
OIlK-2.4

OIlK-2

[IpodeccuonanbHble

[K-3.1
[1K-3 [IK-3.2
[1K-3.3

[1K-4.1
[1K-4.2
I1K-4 [1IK-4.3
[1K-4.4
[1K-4.5

1.4. dtanbl (GOPMUPOBAHUSA KOMIIETEHUUI M CpeACTBA OIEHUBAHMS
YPOBHS UX cOPMHPOBAHHOCTH

KoHTpO/IbHO-0LIeHOYHBIE

Jrtansl popmupoBanus komnereHuuii | Komnerenuun
cpeacTBa / cnocod OleHMBAHUS

PA3JIEJI 1. O6mas xapakTepucTuka OIIK-1 YcTHBIN onpoc, 3amura
AJIEMEHTOOPTaHUYECKUX COECAUHEHUN. OIIK-2 1a0opaTOpHBIX PaboT, MPOBEPKA
MertannoopraHn4ecKue COeTUHEHUS I1K-3 CaMOCTOSITEIbHOU pabOoThI

IT1K-4




PA3/IEJI 2. OnemMeHTOOpraHUYECKHE OIIK-1 YcTHBIM onpoc, 3ammTa
COCIMHEHUST HEMETAJIIIOB

OIIK-2 71a00paTOPHBIX paboOT, MPOBEPKA
I1K-3 CaMOCTOSITENIbHON pa0OThI
[1K-4

TeKleIaﬂ aTrrecranus

OIIK-1 KonTponbras pabora
OIIK-2
I1K-3
I1K-4

IIpome:kyTouyHas aTTecTanus OIIK-1 OKk3aMeH

OIIK-2
I1K-3
I1K-4

1.5. Onncanue nokasareseil GopMUpOBaAHUS KOMIIETEHIUH

Kox xomnerennuu

Pe3yabTaTrsl chOpMHUPOBAHHOCTH

OIIK-1

3HaeT: KaK UHTEPIPETUPOBATH PE3YJIbTaThl COOCTBEHHBIX IKCIIEPUMEHTOB
U PaCYETHO-TEOPETUUYECKUX PaOOT C HCIOIb30BAHUEM TEOPETHUYECKHIX
OCHOB TPaJULIMOHHBIX U HOBBIX Pa3/J€JI0B XUMHH.

YMeeT: cucTeMaTU3upoBaTh U AaHAIIM3UPOBATH PE3YJIbTAThl XMMUYECKUX
AKCIIEPUMEHTOB, HAOIIOACHUM, U3MEPEHHH, a TAaKXKe Pe3yJIbTaThl pacueToB
CBOMCTB BEILIECTB U MATEPUAJIOB.

Bnaneer HaBbIkamMu: (QOPMYJIHMPOBKH 3aKIIOYEHHS H  BBIBOJOB TIO
pe3ylbTaTaM  aHaluM3a  JUTEPaTypHbIX  JaHHBIX,  COOCTBEHHBIX
AKCIEPUMEHTAJIbHBIX W PAacCuETHO-TEOPETUUYECKUX pabdOT XUMHUYECKOU
HaIIpaBIECHHOCTH.

OIlK-2

3HaeT: Kak paboTaTh C XUMUUYECKHUMU BEIECTBAMHU C COOJIFOCHUEM HOPM
TEXHUKHU 0€30I1aCHOCTH.

YMeer: MpoBOAUT CHHTE3 BEIIECTB U MAaTEPHAIOB PA3HOU MPUPOIBI C
HCIOJIb30BaHUEM UMEIOIINXCSI METOUK; IPOBOJUT CTAHIAPTHHIE
OTIEpALINH JIJIs1 OTIPEICTICHUSI XUMHUYECKOTO U (ha30BOT0 COCTaBa BEIIECTB U
MaTepHuaioB Ha UX OCHOBE.

Brianeer HaBbIKaMM: HCCIIEIOBAHUS CBOWCTB BEIIECTB M MAaTEPUAIIOB C
MCIOJIb30BaHUEM CEpUHHOTO HAYYHOTO 000pYA0BaHUS.

[1K-3

3HaeT: Kak TOTOBUTD JIEMEHThI JOKYMEHTAllUH, IPOEKTHI IIIAHOB U
nporpaMmM otaenbHbIX 3tanios HUOKP.

YMeeT: mi1aHupoBaTh OT/IEIbHBIE CTAIMU UCCIIEOBAHMS IPU HATUYUH
o6bmero uiana HUOKP.

Bnazneer HaBbIkaMu: BBIOOpa TEXHUYECKUX CPEACTB U METOJIOB HCTIBITAHUM
(13 Habopa umeroIuxcs) sl pemeHus nocrapiaeHHbix 3a1a4 HUOKP.

TIK-4

3HaeT: Kak BBINOJIHSITH CTaHAAPTHBIE ONepaliy (B TOM YUCIIE Ha
BBICOKOTEXHOJIOTHYECKOM 000PYAOBAHUH) AJISl XapaKTEPUCTUKHU ChIPbS,
MIPOMEKYTOYHON M KOHEYHOW NMPOAYKIIUU XUMHYECKOTO U
(bapMarieBTHYeCKOro MpOU3BOJICTBA.

YMeer: coCTaBIATh MPOTOKOJIbI UCIIBITAHWN, TACIIOPTa XUMUYECKON
MPOAYKIUH, OTYETHI O BHIIOJHEHHOM padoTe 1o 3aaHHoN (opme;
TOTOBUTH UCTIBITYEMbIE 00pa3iibl JIEKAPCTBEHHBIX CPECTB, UCXOHOTO
CBIPbs, IPOMEXKYTOYHOU NPOAYKIUH K IIPOBEACHUIO UCIIBITAHNS B
COOTBETCTBUH C YCTAHOBIECHHBIMU IIPOLEAYPAMH.

Brnaneer HaBbIKaMu: SKCIUTyaTaluy J1ab0paTOPHOro 000PYAOBaHUS U
MIOMEIIEHUS B COOTBETCTBUHU C YCTAHOBJIEHHBIMU TPEOOBaHUSIMHU.




1.6. Kputepun oueHUBaHMSI KOMIeTEHIUI

(popMupoBanusn

Ha PpPasHbIX ITamax HX

Bup yueOHoii padoTbl

KoJgnuyecTBo
0aJ1J10B

0D0 0-300

390

7 cemecTp

BrinosnHenue u 3anmmra J1abopaTopHbIX padoT 50

CamocrositenbHas padoTta (IpoBepKa KOHCIIEKTOB) 10

ITuceMeHHEBIN dK3aMeH

40

Bcero

100

HaxkonureanHas cucremMa ounenuBanug mo 100-0ajaabHo0M mKkaJje

YerpipexOa/iibHas
CHCTEMA OLIEHMBAHHA
IK3aMeHa

100-0anbHAR
IKAaJIa

BykBeHHas1 MIKaJIa, COOTBETCTBYIOIIAS
100-6an1bHOM MIKAJIE

Cucrema
OLlCHUBAHUS
3ayera

OTIN4YHO

90-100

A — OTJINYHO — TEOPETUUECKOE COMIEPIKAHIE
Kypca 0CBOCHO TOJIHOCTEIO, Oe3 MpoOerioB;
HEOOXOAUMBIC MPAKTHIECKUE HABBIKU PabOThHI
C OCBOCHHBIM MaTepHaIOM COPMHUPOBAHBI;
BCE MPEAYyCMOTPEHHbIC MPOrPaMMOit
00yueHHs yucOHbIC 3a[aHUs BBIITOJIHCHBI,
Ka4yeCTBO MX BBIIIOJIHEHHS OLEHEHO YUCIOM
0aJ10B, OJIM3KUM K MaKCUMJILHOMY

Xopowo

83-89

B — oueHb XOpOI1I0 — TEOPETUIECKOE
CoziepKaHUe Kypca OCBOCHO IOJHOCTEIO, 0e3
po6esIoB; HeOOXOJUMBbIE TPAKTUIECKHE
HaBbIKHU pa60T1>1 C OCBOCHHBIM MaT€puajioM B
OCHOBHOM Cc(DOPMHPOBAHBI; BCE
MpelycCMOTPEHHBIE TIPOrpaMMON 00ydeHHUs
yueOHBIEC 3aJJaHNsl BBITTOTHEHBI, KAYECTBO
BBITIOJTHEHHS OOJIBIIMHCTBA U3 HAX OLICHEHO
YHCIIOM 0aJI0B, OIM3KUM K MaKCHMaJIbHOMY

Xopouio

75-82

C — XOpOIIIO — TEOPETUIECKOE COIEPIKAHIE
Kypca OCBOCHO IOJHOCTHIO; HEKOTOPHIC
MPAaKTUYECKHUE HABBIKK PAOOTHI C OCBOCHHBIM
MaTepHaaoM COPMHUPOBAHBI HEIOCTATOUHO,
BCE MPEIyCMOTPEHHBIC ITPOrPaMMOit
00ydeHHs yueOHbIC 3aaHMUs BBITOIHEHBI,
Ka4yeCTBO BBINIOJIHEHNS HU OJHOTO U3 HUX HE
OLICHEHO MHHUMAJILHLIM YHCIIOM 0ajlIoB,
HEKOTOPBIC BUJIbI 3a/JAHHUI BBIITOITHECHEI C
omOKaMu

yﬂOBJ’IeTBOpI/ITCHLHO

63-74

D — ynoBneTBOpUTENBEHO — TEOPETHUECKOE
COJZIEpP’KaHUE Kypca OCBOCHO YaCTUYHO, HO
npo0esTbl He HOCAT CYIECTBEHHOTO
XapakTepa; He0OXOJMMbIe TIPAKTHIECKHE
HaBBIKHA Pa0OTHI C OCBOCHHBIM MAaTEPHAJIOM B
OCHOBHOM C(pOpMHPOBaHBI; OOJIBIINHCTBO
MIPEIYCMOTPEHHBIX TPOrPaMMOi 00yIeHUs
y4eOHBIX 3aJaHUH BBIIIOJTHEHO, HEKOTOPHIE U3
BBINTOJIHEHHBIX 33JaHUH COepKaT OMNOKHI

Y 10BIETBOPUTEIIBHO

50-62

E— nocpeactBeHHO —TeopeTHYecKoe
COJIepXKAaHUE Kypca OCBOCHO YaCTHUYHO;
HEKOTOPBIC IPAKTUYCCKUE HABBIKU PAOOTHI HE
c(hOopMHUPOBAHEI, MHOTHE TIPEAYCMOTPECHHBIE
y4eOHOI mporpaMMoii 00y4eHus yIeOHbIe
3aJ]aHMsl HE BBITIOJIHCHBI JIN0O KA4eCTBO

3auTeHo




BBITIOJTHECHHBIX HEKOTOPBIX U3 HUX OLICHCHO
YHUCJIOM 6aJ'IJ'IOB, OJIU3KUM K MHWHHUMAJIbHOMY

HeynosnerBopureinbsHo 21-49 FX — Hey0BIETBOPUTEIHHO — TEOPETUIECKOE
coJiepxKaHue Kypca OCBOGHO YaCTHYHO;
HE0OX0AUMbIEe MPAKTHYECKNE HABBIKK PabOTHI
C OCBOCHHBIM MaTepUanoM He
c(hOpMHUPOBAHBL;, OOJIBITHHCTBO
MIPEIyCMOTPEHHBIX YIeOHOH MporpaMMoit
0o0yueHns yueOHBIX 3a1aHUI HE BHITIOJIHEHO
00 KaueCTBO MX BBIIIOJIHEHHUS OIICHEHO
YHUCIIOM 0aJIOB, OJM3KAM K MHHAMAIIEHOMY
MPU JOMOJTHUTEIBHO CAMOCTOATEILHON
paboTe HaJl MaTepHaIoM Kypca BO3MOKHO
MOBBILIEHHE KaueCTBA BBITOJIHEHUS yUeOHBIX
3aJaHui

He 3auteno

HeynosnetBoputenbsHo 0-20 F — Hey10BIETBOPUTENHHO — TEOPETHUECKOE
CoJIepXKaHue Kypca He OCBOCHO;
HE0OXOAUMbIE MPAKTHYECKUE HABBIKU PabOThI
He c(hOPMHUPOBAHBI; BCE BHIMOJHCHHBIC
yueOHbIe 3aJ]aHusl COJEePIKaT IpyOble OIHOKH;
JIOTIONTHUTEIbHAS CAMOCTOSTENIbHAS padoTa
HaJl MaTepHajoM Kypca He TIPUBEIET K
KaKOMY-JIH0O 3HAYNMOMY TTOBBIIICHUIO
KaduecTBa BBHIIOJHCHUS YUCOHBIX 3aIaHHH

2. KOHTPOJIBHO-ONEHOYHBIE CPEJCTBA

2.1. OneHOYHBIE CPECTBA TEKYIIEr0 KOHTPOJIS
Bomnpocs! AJ151 NpoBeleHUs KOHTPOJIbHOM PadoThI:

1. Hanummre ¢opMyny coeauHEHUs TMNPONMWI-MarHui-uoaun (HOAUCTHIN
MarHuN-TPOITU).

2. CocraBpTe YpaBHEHHE pEAKIUU MEKIY METAUIMYECKUM JIMTHEM U
TUATHIPTYTHIO (B OEH30J1€).

3. Hamummre ypaBHEHHE peakUMd MEXAY YKa3aHHBIMU BEIIECTBAMH:
W30MPONUIMArHUHOPOMU/I U XJIOPOBOAOPO.

4. Hanummre ¢opMyibl COEIUHEHH, KOTOpbIE OOpa3yloTCsi MpU ACUCTBUU
LIUHKA Ha CIICAYIOLINE COCTMHEHMS:

a) 3-OpoM-2-MeTui0yTaH;

0) 3-noa-2,4-TMMETHUIITICHTaH.

5. Hanumure dopmyny coeauHeHHs TPUDEHWI-METUI-TUTUN  (JIUTHI-
TpUGEHUT-METHIN).

6. CocTaBbTe ypaBHCHHE PEAKIIMH MEXIY H-OYTUJUIMTHEM U YTIEKHUCIBIM
ra3om.

7. VkaxuTe o00pa3oBaHHWE KaKOTO COCJAMHCHHS CIEAyeT OXHUIaTh TIpH
COBMECTHOM HAarpeBaHWW METUIMArHUHNHOINUIA U mpem-0y THIOPOMHIA.

8. JlonumuTe ypaBHEHUS PEaKIU:

a) BF3 + 3C2H5MgC1 S

6) CHzZCHz + (CH3)2BH —.....

9. Hanummure dhopmyity coequHenust GeHWI-TUTUN (TUTUH-DEHIT).

10. CoctaBpTe ypaBHEHUE PEAKIMH MEXIY H-NPONWUIUTUEM M STUIOBBIM
CIIUPTOM.




11. Vkaxur, oOpa3oBaHHE KaKOr0 COCAMHEHHUS CJEAyeT OXHUIATh TpH
JIEVCTBUM M0Ja HA N30aMHJIMAr HUAXJIOPUL.

12. JonummTe ypaBHEHUs PEAKLINN:

a) C,HsPH, + CHsI —. ceees

6) CH3;MgCl + PCl; —......

2.2. OneHOYHBbIE CPeICTBA J1JIsl IPOMEKYTOYHOM aTTecTallun
Bonpocsl K 3k3aMeny:
I. CrepeoxuMuueckre 0COOCHHOCTH aToMa yriepoa, kpemuus, pocdopa.
2. Kondopmaimonnslii cocTaB TrajloreHaJIKaHOB, JUTaJIOT€HAJIKAHOB,
COEIMHEHHUI C y4aCTHEM YIJIEPOAA B COCTOSHUM Sp>-rubpuauszanuu. Kondopmanun
I10 CBSI3U YTIIEPOA-TETEPOATOM.

3. Crepeoxumusi coeAMHEHUN a30Ta. XupaiabHbIM a3oT. OnTudeckas
aKTUBHOCTH COCAMHCHHUH TPEX- M YETHIPEXKOOPINHUPOBAHHOTO a30Ta.
4. Crepeoxumust  coegunenuit  ¢dochopa.  Xupanbssiii  docdop.

Kongurypanuonnass  HECTaOMIBHOCTh  MATUKOOPIWHUPOBAHHBIX  COCAMHEHHIA
KpeMHus, pochopa u onosa.

5. Knaccuduxanus sneMeHToopranndeckux coequnenuit. Knaccudukanms
JIIEMEHTOOPTAaHUYECKUX  COCIWHEHUH  (METaJOOpraHMYeCcKHe  COCAMHEHUS:
COCIUHEHHS CO CBSI3BI0 METAII-YTJIEPOJ, COJIM, COSAMHEHUS C aHWOH-PAANKATAMU;
OpPraHUYECKUE COEOUHEHMs IIEJIOYHBIX METaJUIOB: aJKOKCHIbI, Xenatel [3-
nuKkapOOHWIBbHBIX coequHenuil). Ctpoenue. Homenknatypa. dusnueckue CBOMCTRA.
Metoasl nosry4eHusl.

6. JlutuitopraHnyeckue COECIMHEHHSI B OPraHMYECKOM CHHTE3€. MeTomsbl
ITOJTYYEHHS.

7. CrpoeHre JUTUHOPTaHUYECKUX COEAMHEHWN B pacTBope. BriusHue
PAcCTBOPUTENS HA CTEIIEHb ACCOLMALINH.

8. Peakiuu nuTUHOpraHUYecKux coequHeHu. Peakunu Hykineo(pUIbHOTO
3aMelIeHUs U IPUCOEINHEHMUS.

0. [Tomumepusanusa  ankeHOB MOJA  JEHMCTBUEM  JIMTUHOPraHUYECKHUX

COeqMHEHUN. BiusiHME pacTBOpUTENS HA MEXAHU3M TOJIMMEPU3ALUU.

10. Harpuiioprannueckue coeuHeHus1. MeTopl CHHTE3A.

11. Peakuusst IlopsirmnHa. Peakuun HaTpUMOPraHUYECKUX COEIUHECHUI.
Peakuus Bropia.

12.  Maruuii-opraHu4ecKie COCAMHECHUSI B OPraHUYECKOM CHHTE3€. Peakuus
I'punbspa.

13. BausgHue npupoibl OPraHUYECKOro raJIor€Hu1a, TPUPOabl PACTBOPUTEIIA
Ha BbIXOJ peakTuBa ['puHbspa. CTpoeHHE MAarHUMOPTAaHUYECKUX COEIUHEHU.

14. Accouuanus MarHUHOPTraHUYECKUX COCIMHEHUMN. Peaknun
MarHMMOPTaHUYECKUX COCIMHECHUN.

15.  OcCHOBHOCTH M HYKJI€O(PUIBHOCTh MATHUHOPTAaHUUECKUX COCTMHEHUMN.

16. ANKOKCHUIBI MarHusl. MeTtokcuMarauiiMeTuIKapOoHar.
Maruuiinadraius.

17. CpaBHeHHWE  pEAaKIMOHHONW  CIMOCOOHOCTH  METaJUIOOPTAHUYECKHUX
coenunennu [ u Il rpynmer.



18. Kanenui u OapuitopraHuuecKue COECIUHEHUS.

Juankui(apuin)opou3BOHEIE, aNKu(apui)MeTaNIoralOreHU/IbI. Crpoenue.
Homenknatypa. ®usnyeckue cBorcTBa. MeToIbl NOIyYEHUs.
19.  bopoprannueckue COEJIMHECHUA. [Tomyuenue METOIaMU

TUAPOOOPUPOBAHUS U IPSIMOTO OOPUPOBAHUS.

20. CrpoeHne M XHUMHUYECKHME CBOMCTBAa OOpPOPTraHMYECKHX COCAMHEHUH.
[Ipupoma cBs3u ©Oopa ¢  dJlIEMEHTaMH, OO0JaJAlONIMMH  HEMOJIECJICHHBIMU
3JIEKTPOHHBIMU TTapaMHu.

21. KsazmapomatuyHOCTHOOpa30JIa. XUMHUYECKHE CBOMCTBa
OOpOpraHNYECKUX COCTUHEHUH.
22.  DnextpodusibHbIE peakuuun — IpOTOIc00pPUPOBAHHUE,

aNKuI11e00pUpOBaHUE, OKUCIICHUE, 00pa30BaHUE KOMILJIEKCOB.

23. bopoBomopoapl M WX TMPOU3BOJHBIE B OPraHMYECKOM CHUHTE3E.
Opranunbopanbl. Conu opraHo00paToB, UX TPUMEHEHHE B OPTaHUYECKOM CHUHTE3E.

24. Tanorenuanpl O0opa M MX peakiuu. AJKOKCH- M alMJIOKCUOOpPaHbI, UX
nojyueHue u cpoiictsa. KapobopaHsl.

25. AmoMmuHuii-opranndeckue coenuHeHus. CBOWCTBA, METOIbI MTOTYUYCHUS,
pEeaKunm.

26. T'mapunapl aniOMUHHS B OpPraHUYECKOM cuHTe3e. lIpombliieHHOoe
3HAYEHHUE ATFOMUHUMOPTaHUYECKUX COCTUHECHUMN.

27. Karanuzaropsl nonuMepusanuu Lurnepa-Harra.



