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JIner perdeTpanin n3Menendii 0 JOMONHeHHI

Hara.
ITonnuce
Ne Pasnen Kpatkoe conepsxanue Ne npoTokona
/I | IporpaMMel H3MEHSHHS/ IONOIHEHHA 3aceaHnA Jas.
katenpos
Kahenpel
1 Ne 8 AKTyanuzaums yueGHO-MeToandeckoro u | Ne 2 _
HHPOPMALHOHHOTO obecnevenus | ot 10.10.2017 %
. JHCUHIIUHE]
2 Ne 8 AKTyanusaiug y4eOHo-MeToAHYeckoro 1 | Ne 2
HHQOPMALIHOHHOIO obecneueHus | or 04.10.2018 %
OHCLHIIHHEI s
3 Ne 8 AxTyanusalns y4eSHO-METOAHYSCKOrO B | No 2
AHGOPMAIHOHHOTO obecrieuenus | or 24.09.2019
JHCLHTLIHHEL
4 Ne 8 ARTyanmsalus yae0HO-MeTonuYeckoro o | Ne 1 4
HH)OPMAIHOHHOTQ obecnegennd | ot 04.09.2020 %
AHCLUIIIHHBL &2

"




1. OE/IN OCBOEHUA INCIUIINHDBI

Ifeassmu ocBoeHUs] AUCLUTIIMHBI « XUMHS (hJIOTOpEAreHTOB» SIB/SIETCS: pa3BUTHE Y
CTYJIleHTOB JIMUHOCTHBIX KauecTB, a Takke (hpopMupoBaHre TpodhecCuoHaTbHbIX KOMIeTeHLIUH
B cooTBeTCTBUH C TpeboBanusimu ®I'OC BO mno crietmpansHocTy 21.05.04 T'opHoe ferno.

2. MecTo AMCHMIUIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM MPOrpaMMbl MOAT0TOBKHU
CrerHa/mcTa

HOucturuivHa «Xumusi (hioTopeareHTOB» BXOAWUT B BapHUaTWBHYIO uacTb Osoka 1
oOpa3oBaTe/ibHOM MPOrpaMMbl JUCLIMIUIMH 110 BBIOOPY.

[nsi  w3yueHWs [JUCLMIUIMHBI ~ HeoOXoAuWMBbl  3HaHUS  (YMeHHs, BrafieHus),
copmMUpOBaHHbIe B pe3ysbTaTe U3ydeHUs GU3MKU, XUMHH, Te0JI0TUH, OCHOB repepaboTKu
T10JIe3HBIX NCKOIaeMBbIX.

3HaHWe U YMeHUs CTY[EeHTOB, IIOJIydyeHHble I[P W3YUeHUU [UCLUIUIMHBI «XUMUS
¢sioTopeareHToB» OyayT HEOOXOAWMBI MM TIPH JalbHEHIIeM W3yueHWU TaKWX [JUCLUTUIH
«Ob6oraitieHe  T0/Ie3HBIX  WCKOTaeMbix»,  «®DJoTallMOHHbI  MeToZ,  oboraieHUs»,
«TexHomornss ~ oboraijeHusi  TOJe3HbIX ~ WCKOMaembix», «VccnemoBanwe  pyn Ha
o6oratumMocThb», «OCHOBBI HAYUHBIX UCC/Ie/JOBAHMI», TIPH BBITIOJTHEHUH KyPCOBBIX TTPOEKTOB.

3. Kommnerennuu oOyuaromjerocsi, ¢opmupyembie B pe3yjbTaTe OCBOeHUS
AMCLMIUIAHBI U IVIAHUPYyeMble pe3y/IbTaThl 00yJeHust

B pe3ynbraTe OCBOEHHSI AUCIUIUIUHBI «XUMUS (PIOTOPEAreHTOB» O0YUarOIUICS
JI0/DKeH 00/1aiaTh CieAyIoMMU KOMITeTeHLIUSIMU:

CTpyKTypHbIi
3/1eMeHT [TnaHupyemble pe3y/bTaThl 00yUeHUs
KOMIeTeHIUU

IK-14
['OTOBHOCTh y4acTBOBATh B MCC/IeOBAaHUSX OOBEKTOB NMpOodecCUOHATBHON [esiTeTbHOCTH U
HX CTPYKTYPHBIX 3JIEMEHTOB

3Hamb: - Ha3HaueHUWe peareHTOB MpH (UIOTALMOHHOM OOOTaIlleHHH TI0JIe3HbIX
HCKOIaeMbIX;

- CTpoeHue MO/eKy/l QUIOTallMOHHBIX peareHToB, X (uU3NUecKkre W
XUMUYEeCKUe CBOMCTBA, METO/IbI MO/TyueHUst, 0COOeHHOCTH JIefiCcTBUs U 00/1acTh
NpyUMeHeHHsT TpU  (JIOTalUM  TIOJIe3HBIX  MCKOTMAeMbIX  pa3/luYHBIX
(bI0TaIMOHHBIX PeareHToB;

- (opMbl M MexaHU3Mbl 3aKpervieHWs (PIOTaLlMOHHBIX peareHTOB Ha
MOBEPXHOCTA MUHEPAJOB, MCXOAS U3 CTPOEHUs] MOJIeKYy/l peareHTOB U
(b0THPYeMBbIX MUHEDAJIOB

Ymemn: - aHA/TM3UPOBATh TEXHOJIOTUUYECKHE PEXKUMBI U CXeMbI (JIOTALINY;

- yMeTb Hay4yHO OOOCHOBaHHO TIO[OMpAaTh peareHThl i (IOTaLUU
KOHKPETHOT'0 MUHepasa;

- CaMOCTOAITe/IbHO TIPUHMMaTh OOOCHOBaHHbIE peIIeHUs] OTHOCUTETHHO
BbiOOpa THMa  (yIOTOpeareHTOB UM TIPUTOTOBJIEHWS ~ PaCTBOPOB
(boTOpeareHTOB B KOHKPETHOM TIPOM3BO/CTBEHHOM IIPOLecce

Bnademb: - XUMHWYECKOM ¥ 00OraTUTeNbHOW TEPMHHOJIOTHEH; TpaKTHUYeCKUMU
HaBblKaMH, IO3BOJISIFOIIMMU pelllaTb HEKOTOpble TeXHWYeCcKHe 3a/lauu:
ompe/iesieHHe KayecTBa ¢IOTOpeareHTOB, UX OYKCTKH, Bbljje/ieHHe Hanbosiee




(h10TOAaKTUBHOM YaCTu;
- HaBbIKAMH TMEPBUYHOTO XMMHWUECKOTO aHajM3a COCTaBOB Haubosiee
pacnpoCTpaHeHHBIX PereHTOB

I1K-16
['OTOBHOCTH  BBITIOMHATH ~ SKCTIepUMEHTalbHble UM J1abopaTOpHBIE  KCC/Ie0BAHMS,
VHTepIpeTUpoBaTh

NoJIydeHHbIe pe3yJ/bTaThbl, COCTABJIATh M 3dIMIIATE OTUYEThI

3uamb: - CBOHCTBAa U KaacCcU(UKAI[MI0O MHHEpaJioB M0 WX (UIOTal[MOHHBIM
CBOMCTBaM;

- coBpeMeHHbIe Kjaccu(uKaluu (IoTal[MOHHBIX PeareHTOB 0 pa3/IMYHbIM
NpU3HaKaw;

- OCHOBHBbIe MeTO/bl  OMpefie/ieHHss CBOWCTB  OpraHUYeCKUX U
HEOPraHWUYeCKUX COeJAWHEHWM pa3/IMUHBIX K/IacCOB B J1abOpaTOPHBIX H
yCJIOBUSIX;

- TeXHOJIOTMU MPUTOTOBJIEHUs] OCHOBHBIX ()IOTAl[MOHHBIX PeareHTOB

Ymemn: - TIPOBOJUTH WCTIBITAHWS COCTaBa W CBOWCTB OpPraHWYeCKUX U
HEOPraHUUeCKUX COeJUHEHUM, OTHOCSIUXCS K pa3IMuHbIM K/jaccam
(bIOTaLMOHHBIX peareHToB;

- TIPOBOJUTH OL[eHKY KauecTBa XUMHUUECKHUX COeJUHeHUM TIpu
WCTIO/Tb30BaHUM UX B KauecTBe (DJIOTAlIMOHHBIX PeareHToB;
- TI0JIb30BaThCsl COOTBETCTBYIOLEM CIIPABOUHOM JIMTEPaTypoOu

Baademn: - TEPMUHOJIOTHEN W3YUeHHOT0 KypCa;

- OCHOBHBIMM METOAWKAMHU OTIpe/ie/ieHHs] Pa3/InyHbIX  (HHU3UYeCKUX
rapaMeTpPOB OPraHUYeCKUX U HeOpraHWUeCKUX COeIMHeHUH, UCTIONb3yeMbIX
B KauecTBe (yIOTOpeareHTOB, HaBbIKaMHd 00pabOTKH  IMOJTyUYeHHbBIX
9KCTIePUMEHTaTbHbBIX JaHHBIX

ITK-18

BiiazieTb HaBbIKAaMU OpraHM3allMi HayUYHO-UCC/IeI0BaTeTIbCKUX PaboT

3Hamb: - COCTaB, CTpPO€HHWe, COBDEMEHHYH) HOMEHK/IaTypy, (u3nueckue u

XUMHUUeCKUe CBOMCTBA OpraHMUeCKUX COeJUHEHWM DPa3/IMUYHBIX K/IaCCOB U
MIPAaKTHKY HMCIT0/Ib30BaHUS UX B KaueCcTBe (IOTALIMOHHBIX PeareHTOB;
- MeTOAbl U3yUeHHsI CTpPOeHWe MOjeKy/l (GIOTalMOHHBIX peareHTOB,
PEaKIMOHHYI0 CIIOCOOHOCTb BEIeCTB; XUMMWUYECKYI HWIeHTHU(PUKALIUIO;
METO/IbI TEOPETUUYECKOT0 U 3KCIIEPUMEHTALHOTO MCC/IeloBaHUsI B 00/1aCTH
XVMUU,

Ymemn: - TeopeTUuUeckKu M3yuuTb CTPOEHHe U CBOMCTBA 3a/JaHHOTO MHUHepaia U
HayyHO OOOCHOBaHHO BbIOMpaTh Haubosiee Ba)kKHble coOuparend W
rieHooOpa3oBaTesiu /s yIoTaluu JaHHOTO MUHEepaa;

- TIPOBOJUTHL TeOopeTWUYeCcKWe U SKCIIepUMeHTa/lbHble UCC/eZlOBaHUS
MeXaHu3Ma 3aKperyieHUsl OpraHWYeCcKHWX COeJMHeHWM Ha TTOBEPXHOCTSIX
MUHepasioB pa3HbIX K/1aCCOB;

- onpezensTh Qu3nueckue, (GUNKO-XUMUUECKHe CBOWCTBA OCHOBHBIX
dbnoTOpeareHTOB, BeMUMHY aJCOpOI[MM OpraHUYeCKUX COeJUHEeHUN Ha
MOBEpXHOCTH  MHHepasia, CO/iep’KaHhe OCHOBHOI'O  BellleCTBa  BO
dboTopeareHTax

Baademn: - MeTOZIaMU M3yYeHHsl MeXaHH3Ma JeMCcTBUs (DJI0TAl[MOHHBIX PeareHTOoB;

- MeTOAdMHU U METOAWKAMHU H3YUEHUA 3HAUeHUN U XapdKTepa aACOPGL[I/II/I
peareHToB Ha MUHEDAJIdX;




- MeTO/laMH OTIpejieNIeHus1 PU3NUeCKUX CBOUCTB (hI0TALIMOHHBIX peareHTOB;
- HaBbIKAMM CaMOCTOSITe/IbHOM TBOpYeCKoW paboThl, cucTemMaTusaluyd U
aHa/iM3a Marepuasa, YMeHMs Jle/aTb BbIBOZBI M0 IOJIyYeHHOW arpuOpHOU
vH(opMaluu

[ICK-6.2

CTIOCOOHOCTBIO BBIOMpATh TEXHOJIOTHIO IMPOU3BO/CTBA pabOT 10 06OTaIljeHHIo I10JIe3HbIX
HCKOTIaeéMbIX, COCTaB/IATh HEOOXOUMYIO IOKYMEHTAIHIO

3Hamb:

OCHOBHbIE TTOHATHUA METO/I0B, CI1I0co00B U CpeAcCTB IOoIyueHUA CbIPbA U
KOHLIEHTPATOB IpHU nepepa60TKI/I I10J1€3HBIX MCKOIId€MbIX

Ymemp:

BBIOMpATh TEXHOJIOTHIO TTPOM3BO/ICTBA pabOT 10 000TaIl[eHUIO TI0JIe3HBIX
HICKOTIaeéMbIX, TIPUMEHSTH CITIOCOOBI U CPeZICTBA /IJIS TIOTyYeHHUsT
KOH/JULIMOHHBIX KOHI[EHTPATOB, COCTAB/IATH HEOOXOJUMYIO JOKYMEHTALIHIO
B COOTBETCTBHH C JIEHCTBYIOUUMA HOPMATHBaMH

Baademps:

HaBbIKAMH BbIOMPATh TEXHOJIOTHIO TIPOU3BO/ICTBA PAOOT 110 00OTaIleHHI0
TI0JIe3HBIX UCKOTIAeMbIX, COCTaBJISATh HEOOXOJUMYIO JOKYMEHTALIUIO B
COOTBETCTBHH C JIeHCTBYIOIIMMU HOPMaTUBaMU




4. CTpyKTypa M cofiep)XKaHue JMCIUIIIUHBI (MOAY/Is)
OO01mast TpyZ0eMKOCTb AUCLUIIIMHBI COCTaB/seT 3 3aueTHble eJuHHULbI 108 akaz. 4acoB, B TOM UHCIe:

—KOHTaKTHas pabora — 56 aka/|. YacoB:
- ayauTopHas — 54 akaj. 4acos;
— BHeayJuTOpHas — 2aKaf. yaca

—camocTosiTesibHast pabota — 52 akajl. yaca;
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Pa3gen 1. «O01mue npegcTaB/IeHUs 0 5 IK - 14,
(¢oTarmoHHOM MeTO/AE 0O0OTaIeHusaA U IIK - 16,
(¢10TaMOHHBIX peareHTax» K -18
1.1. Tema «OOmue rmpeAcTaBAeHUs O 5 1 4 YcTHBIM orpoc. INCK - 6.2
¢sioTaIrIMOHHOM MeTo/ie oboraleHus» 3amuTa 1ab0paTOpHBIX U
1.2. Tema «Ha3HaueHue U Kjaccupukauus| 5 1 4 Pelienue gomaiHux 3azay 1o MpaKTUYeCKUX paboT.
(/10TaL{MOHHBIX peareHTOB» TeMe «HomeHknarypa [TpoBepka pereHus
OpPraHUYeCKUX COeJUHEHUN». JIOMaIIHUX 3a/a4u
1.3. Tema «PeareHTsl cobuparenmn» 5 1 2 2 CamocrosiTesibHOE U3yUeHue
1.3. Tema «PeareHTsl cobuparenmv» 5 1 2 2 %qeGHOH 11 HAYHHO JMTEpATypoL.
OJZIrOTOBKA K ITPAKTUUECKOMY,
1.5. Tema «PeareHTbl peryasiTopb» 5 1 2 2 n1abopaTopHOMY 3aHSTHIO.
HToro no paspeny 5 4 2 14
Pa3pgen 2. «B3aumMo/ilelicCTBHe MHHEpPaJ/ioB C| 5 IIK — 14,
peareHTaMmu» [IK - 16,
K -18
I[ICK -6.2
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2.1. Tema «CBoiicTBa MUWHepaaoB,| 5 1 2 2 CamocTosiTeNlbHOE U3yueHue YcTHBIM orpoc.
BJIVSIFOLLIE HA TMPOLIeCC B3aUMOJEWCTBUSI UX yueOHOU U Hay4YHO JIUTepaTyphl. 3arumra 1abopaTopHBIX U
C MUHepalaMu» [ToAroToBKa K NpakTUYeCKOMY, MPaKTUYeCKUX paboT.
2.2. Tema «OCHOBHBbIE dbopmbI| 5 1 2 2 71abopaTOPHOMY 3aHSITHIO. Pewienue gomaiHux 3azau.
B3aUMO/IEMCTBUS peareHTOB C MUHepaiaMu» BrinosiHeHWe jomalliHero [IpoBepka BbITIOJTHEHUSI
3a/laHus 10 U3YUYEHUIO JIOMAaIIHero 3a/laHus
KPUCTA/I/TMUYECKUX PELeTOK
MHHEpasoB
HToro no paspeny 2 2 2 4
3. Pazgen «YT/1eBOAOPO/ABI KakKk| b5 IIK — 14,
¢10TanoHHBIE peareHThI» IK - 16,
I[IK-18
[ICK-6.2
3.1. Tema «CTpoeHue, CBOMCTBA MpeJeNbHbIX| 5 1 2 1 CamocTosTenbHOe Y3yueHue 3amuTa 1abopaTOpHBIX U
yryieBogoposoB. CriocoObl TMosyueHUs] U yuebHOM 1 Hay4YHO JIUTepaTyphbl. MPaKTHUeCKUX pabor.
TIpUMEHEeHVe TIpefle/ibHbIX YIJIeBOJOPO/JOB B [ToaroroBka K MpakTU4eCKOMY, [IpoBepka pelieHus
KauecTBe (I0TOpeareHTOB». nabopaTOpPHOMY 3aHSITUIO. JIOMalllHUX 3a/ay.
Pemrenne gomMaiiHux 3aziay 1o
3.2. Tema «CrpoeHve u  CBOMCTBa| 5 1 2 1 TeMe «VI30Mepusi OpraHuyeCcKux
STU/IEHOBBIX YIJIeBOAOPOAOB. lIpuMeHeHue COeIUHEeHUN».
3TU/IEHOBBIX yI/J1€BOJIOPO/IOB JJ1s
TIPOU3BOZICTBA (hJIOTOpeareHTOB».
3.3. Tema «CTpoeHue, CBOWCTBA| 5 2 CamocrosiTesibHOE U3yUeHue
apoOMaTHYeCKUX yrieBofoposioB. Criocobsl yueOHOM ¥ HAYYHO JINTepaTyphl.




AypuTtopHas = <
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MoJlyyeHus1 U TIpUMeHeHHe apoMaTh4YeCcKUX [ToAroToBKa K NpakTU4YeCKOMY,
yTJIeBOI0PO/IOB B KauecTBe 71abopaTOPHOMY 3aHSITHIO.
db10TOpEareHTOB»
HTroro no paspeny 5 2 4 4
Pa3pen 4. «Kucnopojgcogepxxamme| 5 IIK — 14,
opraHuuyeckKue CcoeJUHeHUs KaK IIK - 16,
¢10oTanoHHBIE peareHThI» K -18
4.1. Tema «CTpoeHue U CBOMCTBA CIUPTOB.| 5 1 1 2 CamocrosiTesibHOE U3yUeHue YcTHbIM ompoc. I[ICK -6.2
Criocobbl  TIONTyueHWss W TPUMeHeHHe yueOHOM U Hay4YHO JIUTepaTyphl. 3arumra 1abopaTopHBIX U
CMHPTOB B KauecTBe ()I0TOpeareHToB » [ToAroToBKa K MpaKTUYeCKOMY, MpaKTHUeCKUX pabor.
2. ema «CTpoeHMe U  CBOMCTBa 1 TOPHOMY 3aHSITHIO. BepKa BbITIO/THEHUS
42. T Ctp 5 1 2 2 abopaTopHOMY 3a 10 ITpoBepka OJIHe
KapOOHOBBIX KUC/IOT. CIOCOObI MoyueHUs U BrinonHeHne KypcoBoii paboThbl KypCoBO#i paboTbl
npUMeHeHre KapOOHOBBIX KHC/IOT B KaueCTBe
(db10TOpEareHTOB»
4.3. Tema «CtpoeHve U cBoicTBa 3¢GHUpOB.| 5 4
CriocobbI Moy4yeHus: ¥ pUMeHeHUs 3(UpoB
B KauecTBe (h/I0TOpeareHTOB»
HToro no paspeny 2 1 2 8
Pazgen 5. «Cepocopepxampme| 5 IIK - 14,
opraHuuyecKue COeJMHeHUs KaK IIK — 16,
(roTaruoHHbIE peareHThI» MK -18
[ICK -6.2
5.1. Tema «CTpoeHue U CBOMCTBA THOJIOB. 5 1 2 CamocTosiTeslbHOe M3yueHue YcTHBIM Oorpoc.
[TprMeHeHre THO/IOB B KauecTBe yueOHOM U Hay4YHO JIUTepaTyphl. 3arumra 1abopaTopHBIX U
(JI0TaLMOHHBIX peareHTOB» [ToAroTOBKA K MPaKTUYeCKOMY, MIPaKTHUEeCKHUX pabor.
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nabopaTOpPHOMY 3aHSITHIO. [IpoBepka BbITIOJTHEHUSI
BbImnoHeHHe KypcoBOM paboThI KypCOBOM paboThI
5.2. Tema «CTpoeHue U CBOMCTBA 5 1 2 2 CamocrosiTeslbHOE U3yueHue
cynb(oHaToB U cynbaToB. [IprumeHeHre yueOHOM ¥ HayYHO JIUTepPaTypPhl.
Cy/b()OHATOB U Cy/Ib(aTOB B KaueCTBe [TogroToBKa K pakTU4YeCKOMY,
(J10TaLMOHHBIX peareHTOB» 71abopaTOPHOMY 3aHSTHIO.
5.3. Tema «CTpoeHue U CBOMCTBA 5 1 2 2 2 BrirnonHeHne KypcoBoi paboThl.
KcaHToreHaToB. CriocOOBI MOy YeHus U
IIpYMeHeHre KCaHTOreHaTOB B KauecTBe
(b10TAalIMOHHBIX peareHTOB»
5.4. Tema «CTpoeHHe U CBOMCTBA 5 4
mutrodochaTtoB. CriocoObl OTyUeHNs U
ripuMeHeHue AuTHo(ocdaToB B KauecTBe
(JI0TaLMOHHBIX peareHTOB»
HToro no pasgeny 3 4 2 10
Pa3pen 6. «A3oTcoaepxamue| 5 IIK — 14,
opraHuyeckKue COeUHeHUs Kak [IK - 16,
(pnoTanuonHbIe peareHTHI» I[IK-18
I[NICK-6.2
6.1. Tema «CTpoeHue 1 CBOMCTBA aMHUHOB» 5 1 2 CamocrosiTesibHOE U3yueHue YcTHBIM onpoc. [IK — 14,
yueOHOM ¥ HayYHO JIUTEpPaTyPHlI. 3amuTa nabopatopueix 1 |TIK — 16,
[ToAroToBKa K NpakTUYeCKOMY, MpPaKTUYeCKUX paboT. I[NK-18
71abopaToOPHOMY 3aHSTHIO. IIpoBepka BbITIOIHEHUS IICK -6.2
BbirnonHeHne KypcoBoi paboThl KypCOBO# paboTbl
6.2. Tema «CriocoObl IOTyYeHUS U 5 1 1 2 2 CamocTosiTeqibHOE M3yueHue Y CTHBIN OMpoc. IIK — 14,
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ripuMeHeHre aMUHOB B KaueCTBe yueOHOM ¥ HayYHO JTUTepaTyphl. 3aruta saboparopusix 1 |ITIK — 16,
(bI0TalMOHHBIX PeareHTOB» [TogroroBka K rpakTU4yeCcKoMy, MPaKTUYeCKUX paboT. IIK-18
71abopaToOpHOMY 3aHSITHIO. IIpoBepka BbINIOTHEHUS INCK - 6.2
BrbimonHeHue KypcoBoi paboThI. KypCOBOM paboThl
6.3. Tema «HurtpocoeguHenusi. Criocoobl 5 2 YcTHBINM ompoc.
MOJIyYeHUs1 U IpUMeHeHue 3armura 1abopaTopHBIX U
HUTPOCOEUHEHUN BO (hioTaLium» MpaKTUYeCKUX paboT.
[IpoBepka BbITIO/THEHUS
KypCOBO# paboTbl
HToro no pasgeny 2 1 2 6
Paspen 7. «PeareHTbI-peryjsitopsl M| 5 IIK — 14,
TEXHOJIOTUH MPUTrO0TOB/ICHHUS PeareHToOB» IIK - 16,
7.1. Tema «PeareHTbI-1erIpeCccophl. 5 1 2 2 CamocTosTenbHOe Y3yueHue YcTHBIN ompoc. I[K-18
Heoprannueckue ferpeccopsl. yueOHOI 1 Hay4YHO JIUTepaTyphbl. 3armura KypcoBoi pabotsl  |I[ICK — 6.2
BbicOKOMOJIEKY/ISIpHBIE OpraHUuYecKue [ToAroToBKa K 3alliMTe KypCOBOU
JIeTpeccopbI» paboThI.
7.2. Tema «PeareHTbI-aKTUBaTOPBI. 1 2 2
XapaKTeprCTHKa OCHOBHBIX aKTUBAaTOPOB.
MexaHuU3MBbl [eMCTBUSL AKTUBATOPOB»
7.3. Tema «TexHO/IOTMH NTPUTOTOB/IEHUS 5) 1 2 4 2
OCHOBHBIX (hJIOTAlJMOHHBIX PeareHTOB»
HToro no paspeny 3 6 4 6
HToro nmo gucyunimHe 5 18 18 18 52 3aueT, KypcoBas padora




5. O0pa3oBarenbHbIe U HH(OPMALIOHHBIE TEXHO/IOTHH

B mporjecce mpenosaBaHusl AUCLUTUIUHBI «XWMHUST (DJIOTOpEareHTOB» TMPUMEHSTIOTCS
TPaZULIMOHHAsI U UHTePaKTUBHAsi TEXHOJIOTHH.

YcBoeHMe [AUCLMIUVIMHBI [JOCTUTAeTCsl B XOJe ayJAWUTOPHBIX 3aHSITUA M BbIMOJHEHUS
CTy[IeHTaMU pa3/IMYHbIX BH/IOB CAMOCTOSITeJIbHOW paboThl. JIeKlMM TPOXOAAT Kak B
TPAZWLIMOHHOW (opMe «IeKIUsA-UHPOpMalusi», TaKk U B (GOpMe «IeKIUsA-AUCKYCCUs» U
«CeMMHAap-JUCKYCCHUsi» C LiefbI0 KOJUIeKTUBHOTO OOCY)K/IeHusi BOIpoca, TNpobsiembl (3apaHee
BbIHECEHHBIX TIperiofiaBaTesieM Ha 00Cy»X/jeHre) U MeXXTPYTIIOBOTO AHasora.

JIeKIIMOHHBIN MaTepuas 3aKperuiseTcsi B Xo/e TpaKTUUeCKWxX U mabopaTopHbIX paboT, Ha
KOTOPBIX BBITIOJIHSAIOTCSL TPYNIOBble WM UHAUBH/yabHbIE 3a/laHUs 110 MpoWJeHHON Teme. Ha
71abopaTOPHBIX 3aHATHUSIX CTY/AEHThbl OBJaJeBalOT SKCIIepUMeHTa/IbHbIMU TpreMaMu paboThl,
yuaTCs CaMOCTOSITe/IbHO TIPOBO/IUTh OpraHUuYeckue CHHTe3bl W MCCe/0BaTh CBOWCTBA
¢b10TaLMOHHBIX peareHTOB. JIabopaTOPHBIM TPAKTUKYM BBITIONHSIETCS C Lie/bio TIpruobpeTeHust
NPaKTUYeCKUX HAaBLIKOB M0 HM3y4YeHUIO (U3MUeCKHX, (PHU3MKO-XMMHUECKUX CBOWCTB OCHOBHBIX
(G/I0TaLIMOHHBIX peareHTOB, O3HAKOMJIEHHWs C COBpeMeHHbIMU MeTOAWKaMH WeHTU(UKaLuu
¢di0TOpeareHTOB, OMpe/ieNleHUs B HHUX OCHOBHOIO BellleCTBAa, OYMCTKA OT mpumeceld. Ilpu
TIpOBe/IeHNH 1abopaTOpHBIX PabOT CTY/IeHThI JAO/KHBI HayuuThbCsl paboTaTh Ha JlabopaTOpHOM
000opy/10BaHNH, YMeTh TPaBWJIHLHO OPraHW30BBIBAaTb SKCIIEPUMEHT, SICHO W TOYHO OIMCHIBATh
TIpoOBe/ieHHbIe  OMbIThl. [Ipu mpoBejeHUH J1aOOPAaTOPHBIX 3aHATUN HWCIOABL3YeTCS MeTO[,
KOHTEKCTHOTO 00yueHMsi, KOTOPbI IO3BOJISIeT YCBOMTH MaTepHas IyTeM BbISIBI€HUs CBs3ed
MeXX/ly KOHKPeTHbIM 3HaHWeM U ero NpuMeHeHHeM.

[Ipy mnpoBejeHWM TMpaKTUUECKUX 3aHATUM HUCIOJb3yeTcsl MeTof «Omnepeskatolei
CaMOCTOsITe/TbHOM paboThbI», KOTOPBIM 3aK/IH0UaeTCs B M3yueHue CTyJeHTaMU HOBOTO mMaTepuara
[10 ero U3/10’KeHUs TperojiaBaTesieM Ha JIeKLUY U JPYTUX ayIUTOPHBIX 3aHATUSX.

BakHbIM 3TarioM u3y4yeHWs] AUCLUIVIMHBIL M CaMOCTOSITeNIbHOM paboThl CTY/|eHTOB
SIBJISIETCS]  BBITIOJIHEHWE KypCcOBOM paboTel. BeirmosHeHuMe KypcoBod paboOThl  IOJDKHO
obecrieurBaTh He TOJBKO 3aKperieHWe TMpPaKTHUeCKWX HaBLIKOB M YMeHUM, HO U BbIPabOOTKY
HaBBIKOB CaMOCTOSITe/IbHOM MCCIIe/I0BaTeIbCKON PabOoThI.

CamocrosiTesibHasi paboTa CTY/IeHTOB CTUMYJIUPDYeT CTYAEeHTOB K CaMOCTOSITe/TbHOM
npopaboTKe TeM, B MPOLiecce BBHITIOIHEHWSI MHAVBUAYA/IbHBIX JOMAIIHUX 3aJjaHrH, B TIpoLiecce
BBITTOJIHEHUS] KyPCOBOM paboThl U TP TMO/TOTOBKe K TIPOMEe)KYTOUHOM aTTecTaliud. Pe3ysibTaThbl
yCBOEHUsI MarTepvasa TpOBepsitoTcsi B (opMe 3K3amMeHa M 3alUThl KypcoBOW paboTel B 5
ceMecTpe.

6. YueOHO-MeToANUYeCKHe o0ecriedyeHHe CaMOCTOSITe/TbHOM PadoThI CTYA€HTOB

[To gucimruiHe «XuMHs — GUIOTOpDeareHTOB»  TpeJyCMOTpPeHa ay[WTOpHas |
BHeay/IUTOpHasi CaMOCTosiTe/IbHasi paboTa 00yuaromuxcsi.
BHeayauTopHasi camocTosiTenlbHast paboTa CTYZeHTOB OCYIIeCTB/ISIeTCS B BUle TIOATOTOBKH
K J1abOpaTOpHBIM ¥ TIPAKTUYEeCKHMM 3aHSTHSIM, TIOATOTOBKE K KOHTPOJBHBIM paboTam,
BBITIOJTHEHUSI KYPCOBOM PabOTBHI.
Bugp! camocTosiTesibHOM paboThbl (00BEM 4acoB, OTBOJAMMBIX Ha CAMOCTOSITE/TbHYIO paboTy
o yuebHomy miaHy — 11,4 yacoB):

1. CamocTosiTenbHOe M3yueHre yueOHOW TUTepaTypbl — 2yaca
2. IToaroToBKa K 1abopaTOpHBIM 3aHSITUSM — 2 yaca
3. [ToaroroBka K NNpakTU4eCKUM 3aHATUAM — 2 yaca

4. BoiTio/iHeHWe KypCOBOM pabOThI — 5,4 yacoB



ITpumepHble éapuaHmbl mecmoebix 3d0aHull:
Bapuanr 1
1. 3aKOHUHUTe OIlpe/ie/ieHue.
HN3omepbl — 3T10...
2. Hanwmimre cTpykTypHble ¢OpMy/ibl M Ha30BUTE TI0 CHCTEMaTHUeCKO HOMeHK/IaType Bce
M30Mepbl reriraHa.
3. 3akoHuWTe oIpeiesieHue.
I'emepoyukauyeckue coeOUHeHUs1 — 3TO. ..
ITIpuBepure 1-2 mpumepa.
4. HanmiuuTe CTPYKTYpHbIe (POPMYJIbl COeMHEHUM:
a) 2-3Tun-2-0yreH-1-om;
0) MeTH/I(hEeHNUTKETOH;
B) 3,3—mumetun-1-0yTuH.
Bapuant 2
1. 3akoHuuTe onpezeneHue.
I'omonozu — 370...
2. Hanvnmre cTpyKTypHble (GOpMyJibl U HA30BUTE 10 CUCTeMaTUYeCcKol HOMeHK/IaType Bce
M30Mepbl aMUJIOBOIO CITMPTA.
3. 3aKOHUUTe OrpefiesIeHHe.
Ayuknuyeckue coeOUHeHUsl — 3TO. ..
ITIpuBepure 1-2 mpumepa.
4. Hanumure CTPyKTypHbIe (hOPMYJIbl COeJUHEHUIA:
a) MeTU/I3TU/IaMUH;
6) 4,5-TUPOKCU-3-MeTH/I-2-TIeHTaHOH;
B) 2,3-auMeTH/I-2-0yTeHOBasi KUCJIOTa.
Bapuant 3
1. .3akoHuuTe orpejeseHue.
I'omono2uueckuii psio— 3To0. ..
2. Hanmumte CTpyKTypHble (JOPMyJbl U HA30BUTe IO CHUCTeMaTUUeCKOW HOMEHK/aType Bce
M30Mephbl reKCceHa.
3. 3akoHuUTe OrpeiesieHue.
Anuyukauueckue coeOuHeHust — 3T0. ..
ITIpuBepure 1-2 mpumepa.
4. Harummre CTPyKTypHbIe (JOPMYJIbl COeJMHEHUI:
a) u3o0yTunbeHsor;
0) 4-6pom-5,5-TUMeTH/I-2-TeKCeH;
B) 2-MeTW/I-3-3TU/I-3-TIeHTeHallb.

Bapuanr 1

1. YkaxuTte Mo/eKy/sipHyt0 (popMyly rpe/ie/IbHOr0 0[HOATOMHOTO CITUPTa
1) C3Hs0; 3) C,H.,0,
2) CsH12.O 4) C;HeO

2.Kakoe 13 repeurc/ieHHbIX BEIeCTB He COZIeP)KUT KapOOHWIHHOM IPYIIIBI
1) MypaBbUHas KMCJIOTa 3) sTaHoON
2) dbopmanbaerus 4)yKCyCHBIN anbieTuf

3. Ha3zoBwure BeljecTBO

CH;-CH-CH,-CH-CH3
| |
OH C,Hs
1)2-3TUnmeHTaHoI-5 3) 3-MeTW/ITeKCaHO-5
2) 4-3TUNNeHTaHoM-2 4) 4-MeTHNreKCaHO -2



4.C TIOMOIIIbI0 KaKOW PeakIvy Heslb3sl MOJIyYUTh KapOOHOBYIO KUCJIOTY
1) okuc/ieHue anbieruza
2) TUAPOU3 CJIOXKHOTO 3upa
3) BOCCTaHOBJIeHUE ajib/leru/ia
4) oKuC/IeHHe ajKaHa
5. [lonuimre ypaBHeHHe XUMUUECKOW PeakKLUu U YKa)KUTe ee Ha3BaHUe
H+, Hg2+

HC=CH+H,O —»

1) peakuusi Barnepa 3) peakuust KyuepoBa

2) peakiysi 3eJIMHCKOTO 4) peakius Bropiia
6. CKOJIbKO Tepeunc/ieHHbIX BellleCTB pearrpyeT C 3TaHajieM: MypaBbHHast KUC/I0Ta, BOIOPO/,
L[MaHOBOJOPO/l, MarHui, rufipocyabdu HaTpus, ruapokcus meau(1l)

1) Tpu 2) yetbipe 3) nATH 4) 1IECThb
7. Mbino ripeficTaBisieT co0oit

1) croskHbIM 3P BhICIIeH KapOOHOBOM KMC/IOThI

2) CJI0XKHBIN 3QUp TIMLeprHa

3) HaTpHEBYIO COJTb BBICIIIEN KapOOHOBOM KHUC/IOThI

4) cMech BBICIIMX KapOOHOBBIX KUC/IOT
8. Kakoii 06vem Boopo/ia (H.y.) BbiZieTUTCs Tipy B3aumo/eiictBuu 0,1 Mosib 3TaHOMa €
M30BITKOM MEeTa/UTMYeCKOTO HATPHUS

1)2,24 n 3) 3,36 1
2)1,12 1 4) 4,48 n
9. B cxeme npeBpall|eHUi : 3TUH — X — YKCYCHasi KUCJ/IOTa BELLeCTBOM «X» SIBISIETCS
1) aTaHon 3) aTuneH
2) TaHa/b 4) sTunaleTaT
Bapuanrt 2
1. Ykaxkute opmysy nipesieNlbHOM OZJHOOCHOBHOM KapOOHOBOM KUCTOTBI
1) C3H60O, 3) C4HO;
2) C2 Hst 4) C3 HGOZ
2. MeXXK/1acCOBBIM M30MEePOM ab/leTU/I0B SIB/SIFOTCS
1) kKapOOHOBBIE KUCTIOTHI 2) KeTOHBI
3) cy10>KHBIE 3(PUPHI 4) ciupThI

3. [MonyuuTh TIpeJieIbHbIN OJJHOATOMHbIN CIIMPT MOKHO
1) okucieHueMm anbieruza
2) srepuduKaleii KapOOHOBOUW KUCIOTBI
3) oKuceHreM anKeHa
4) ruzipoTalyelt ajkeHa
4. Kakoe Bell[eCTBO He TIPOSIBJIsSIET KUC/IOTHBIX CBOWCTB
1) CH;0H 3) Ci7H35-COOH
2) C¢HsOH 4) CH3-COH
5. [lonuiivte ypaBHeHHe XUMHUUYECKOW peaki[uu U YKa)KUTe ee TUIT
H+
CH;-CH,-COOCH3+H,O —»
1) rugpatanus 3) ruipypoBaHue
2) rugponu3 4) peruaparanusi
6. [TepBUUHBINM CTIMPT MOXKHO T10J/TyUaTh
1) okucneHreM TporiaHass
2) ruzipaTalyen rporneHa
3) BocCTaHOB/IeEHHEM OyTaHasist
4) okucneHueM byTaHa



7. CKOJIBKO TepeumCc/IeHHbIX BellleCTB pearupyroT C yKCYCHOW KHUC/IOTOM: THAPOKCH/, »Kere3a
(I1I), mpomnaHomn — 1, UMHK, X710p (B MPUCYTCTBUM KaTa/iu3aTopa), KapOoHaT HaTpus,

dbopmanbaerus
1) Tpu 3) naTh
2) ueThIpe 4) 11ecTb

8. Kakoii 06nem xjopa (H.y.) motpebyeTcs [ij1st xopupoBaHusi 6,0 T YKCYCHOM KMC/IOTHI /10
MOHOXJIOPYKCYCHOM KHUC/IOTBI.
1)2,24 n 3) 4,48 n
2) 1,12 n 4) 3,36 n
9. B nienouke rpeBpareHU
CH;Cl- X— CH;3-O-CH; BerjecTtBoM X SIBJISIETCS

1) aTan 3) MeTaHoN
2) XJIop3TaH 4) MeTaHa/b
Bapuant 3

1. JlaHbl BelljecTBa:

a) CH,=C-CH=CH-CH,-CHj 6) CH3-O-CH,-CHs B) H-COH
CH;
1) CHs-CH,-NH, e) CH:-CH-CH; ) CHy-CH-CH,-
CHs OH
3) CH;-CH=CH-CH,-CH, 1) CHs-CH,-CH,-CH,-COOH ) H,C=CH,

1.0mpesienute, K KAKOMY KJ/IaCCy OTHOCSITCSI COeIUHEHUsT a)-0)-B).

2. YkaxuTte (opMmyy neHTeHa-2.

3. Haiigyre roMo/10r 5TaHOBOU KUC/IOTHI.

4. YKaKuTe BellleCTBO, SBJISIIOLLeecsl MeXKK/1aCCOBbIM M30MepOM MponaHona-1.
5.HaiiguTe BeljecTBa, y KOTOPhIX UMEKOTCS LIUC - U TPAHCU30MEpBI.

6.YKakuTe BelllecTBO, J/1s1 KOTOPOrO XapaKTepHa M30Mepysi M0JI0KeHUs! (PYyHKLIMOHATbHOU
rpynnel. Hanummre 3TOT n3omep.

7. Haiigure uzomep OyTaHa.

8. Kakoe Bel1[eCTBO UMeeT TPUBUA/IbHOE Ha3BaHWe alleTUieH?

9.Hanummre gBa romoJiora BeIecTBy B).

10. Ha3zoBwuTe BeljecTBa ) U X).

2. Ykaxute (hopMysly rpeJie/IbHOr0 0JHOATOMHOTO CITUPTa:
a) C3H302 6) C5H120 B) C2H402 1") C3H60.
Kakoe Bel1jecTBoO He COZiepXXUT KapOOHUTBHOM TPYTITIbI:
a) MypaBbMHasi KUC/I0Ta 6) hopmanbaerus B) 3TaHOJ I') YKCYCHBIM
ajnbJerus.
CocTaBbTe [i/151 Her0 Me)KK/1aCCOBbIM U30Mep U Ha30BUTE €ro.
3. JonuiuuTe peakLMIO U YKaXXUTe e€é Ha3BaHUe:
CH — CH + Hzo-- HgSO4, KMC/IOTA__
a) peakiust BarHepa  0) peakisi 3eTMHCKOTO — B) peakiiysi KyuepoB — T) peakius
Bropua.
4. CoctaBbTe (JOpPMYJIbI BELECTB 110 HAa3BaHUIO:
a) 4-MeTuirekcaHon-2  6) 3-3TUndeHosn  B) STUWIMETUIKETOH
r) 3-MeTW/ITNeHTaHab.
[ns BelljecTBa B) COCTaBbTe M30MePbI U HA30BUTE UX.
5. laHbl BelllecTBa:
a) CH3-COOH 6) CGHs-COOH B) CH3-CH:CH-COOH 1") Csz-COOH
,Z[) (C2H5-COO)2Ca E) C17H33-COOH )K) H-COOCsz 3) CH3-COOC3H7
I/I) C17H35-COOH K) CHzCl-COOH



1. Haiijute MexknaccoBeld uM30Mep BellecTBy [I. HasoButre 5Tu BellecTtBa IO
CUCTeMaTH4eCKOW ¥ TPUBUAJIbHOW HOMEHK/IaType

2. Tlonyuute BeleCcTBO @ Y3 3TaHa/A. HanuiuTe ypaBHeHUe peakLjuu.

3. Hanummre ypaBHeHHe peakivy BelllecTBa 0 C rUIPOKCHIOM KaJlusl.

4. Hammimre ypaBHeHHWe peakid 00pa30BaHUsI CAOXKHOTO 3¢upa W3 TJMLEpPUHa U TPEX
MOJIeKY/1 KUC/I0ThI U. Kakoe arperatHoe COCTOSIHME UMEET JJaHHbIW XKUP?

5. Hammiuure ypaBHeHue ryiposvsa BelecTsa 3. HazoBuTe npojyKThl peakLivy.

6. CoctaBbTe (hOpMy/ibl BElLleCTB 10 Ha3BaHUIO.

a) 2,3-1MMeTn/I-3-XJI0pPIeHTaH, ) STUJIOBBIM 3(PUP YKCYCHOU KUC/IOThI
6) xopLuKI00yTaH, e) 4-aMrHOBasiepraHoBasi KUC/I0Ta
B) MeTH/I0eH30/1 (TOJTyOI1), ’K) IPOTNU/IaMUH

T') AUSTUIOBBIN 3(pUP

7. OnerHOBas KMCJI0Ta He B3aMMO/[eliCTBYeT C paCTBOPOM

1) 6poma

2) aueraTa HaTpuUs

3) TUApPOKCHAA HAaTpUS

4) mepmaHraHarta Kaaus

8. Mbi10 npejicTaBsieT coboi
1) cnoxxHbIM 3¢hUp BhICIIeH KapOOHOBOUW KUCTOTHI
2) CJI0>KHBIN 3(QUp TMLEeprUHa
3) HaTpUEBYIO COJb BhICIIIEH KapOOHOBOUM KUCIOTHI
4) cMech BBICIIMX KapOOHOBBIX KUC/IOT

9. Kakoe Be11ecTBo He NPOSIB/IsieT KUC/IOTHBIX CBOMCTB

1) CH;0H 3) CyH3s-COOH

2) C¢HsOH 4) CH;-COH

Bapuanr 4

1. I3omepom BelijecTBa, Gpopmysa kotoporo CH,=CH-CH,-CH3, sBnsietcsi:
a) 2-MeTundyTeH-2 B) OyTeH-2
6) 6yTan r) 6yTHH-1

2. [1ns1 ankaHOB Hanbosiee XapaKTePHBI PeaKL|H:

a) MpUCOoeMHEHUS 0) 3amelieHust

B) Mo/IMMepr3aLiu I') OKMCJIEHUS.

3. I1pu OKMCIeHUU TH/IeHa BOJHBIM paCTBOPOM IepMaHraHaTa Kaaus o0pasyeTcs:
a) YKCyCHasl KMC/1oTa 0) 3TH/IOBBIN CITUPT B) 3THU/IEHT/IMKOJIb T') YKCYCHBIN albJerufi
5. [lnst apoMaThyeCcKUX yryieBo/j0po/i0B Haubosiee XapaKTepHbI peakivu:

a) 3aMeIreHust 0) mpucoeAVHEHMS
B) MO/IMMepH3aLiir T') OTLLeI/IeHNs
6. MeTaH Mo/y4aroT B [IPOMBILLIIEHHOCTH:
a) AlC;+H,O0— 6) CH;COONa+NaOH—
B) M3 MPUPOJHOrO rasa I') U3 CBETU/ILHOTO ra3a
7. YcTaHOBUTe COOTBETCTBUE MeXY BellleCTBOM M ero Ha3BaHUEeM.
BetuecrtBo: Haspaunue:
1) CH=C-CH,—CHj3; a) OyTeH-2;
2) CH;—CH>,—CH,-CH,—CHj; 0) OyTtuH-1;
3) CH;—CH=CH,; B) MIeHTaH;
4) CH,=CHo,. T') 3TeH;
1) TIPOTIEH.

8. ObecrBeurBaeT OPOMHYIO BOJy C/IeAyrolasi KUC/I0Ta
1) manbMUTUHOBAs



2) oneuHOBas

3) creapuHOBasi

4) yKCycHas

9. Ykaxxute opMyy Herpeze/bHONW KUC/IOThI
1) C4sH5COOH

2) CH3;COOH

3) HCOOH

4) C;7H;COOH

HomawHue 3a0auu:

1. TIpu Quotarmu cynsGUAHBIX PyJ B KauecTBe IeHOOOpa3oBaTesisi WMCIIO/Ab30Bald mpem-
TeKCU/IOBBIM CrupT. PaccumraiiTe KomMuecTBa CriupTa (B MOJIsIX), HeoOxoqumoe fjist yioTaiuu
120 T KOHLeHTpaTa, eC/Ii pacxo, crMpTa coctaBua 50 1/T.

2. Tlpu dnotaiuu MoJMMeTa/yTMYecKuX pyJ,  LMK/IOTeKCaHO/J  TIPUMEHseTCs  Kak
reHooOpa3oBaTenb. Haiiiute maccy ¢deHona v o6beM Bogopoza (H.y.), HeoOXoAuMble st
nonyuyeHusi 100 Kr LUK/IOreKcaHosia, eC/iM BbIXOJ TPOAYKTa peakuuu cocrasisieT 98 % or
TEeOpPeTUUEeCKOTO.

3. Ilpu oboramjeHnu pyA B KadeCcTBe peareHTa-coOMpaTesss HCIIO/MB3YIOT TeXHUUECKYIO
OJIEMHOBYIO KUCJIOTY, BbIZIe/IsieMYyI0 TIpU TiepepaboTKe >Khpa MOPCKUX KUBOTHBIX. OHA CO/I@P)KUT
40 % (mac.) uncror onenHoBor KucioTel Ci7H33COOH. Paccurraiite Maccy (Kr) TeXHUYECKOM
0JIEMHOBOM KHCIOTBI, HeoO-xoaumyto aist daotaiuu 100 T pygsl, eciu pacxof CisH;3COOH
cocrasiiset 0,3 KI/T pyAbl.

4. IllaBeneBass KHC/IOTa WCIIONb3yeTCsl TpU obOoOraiieHWd pyJ, B KauecTBe MopauuKaTopa
dbnortaiuu B Buzie 8 %-ro BOAHOTO pacTtBopa. PaccuurtaliTe MacCy TeXHUUeCKOW IllaBesieBOM
KUCTIOTHI, cofiepxkaiieii 5 % mnipumeceid, KoTopas Heobxoauma st ripurotossieHuss 100 kr
pacTtBopa MoauduKaTopa.

5. @pakiys cuHTeTUYeCKUX XUAKUX KucaoT CXKK ¢ urciom aToMoB yrjiepozia B pagukanie 7 — 9
NIpUMeEHSIeTCST TPU  o0oraieHur W TiepepaboTKe pyJ, IBETHBIX MeTa/uioB. B eMKOCTb co
cTouHbIMU BogjaMu 06beMoM 10 M3 cOpormrero 1200 r CXKK ceayroiiero cocrara (Mac. %): 20
OKTaHOBOW, 37 HOHAaHOBOM U 43 [eKaHOBOW KHUC/IOT. PaccumTaiiTe KOHLIEHTpPAL[MI0 KaXK[Ou
KUCJIOTHI 4 (Macc. %) B CTOKax, MPU-HSIB UX IJIOTHOCTb PABHOM eIMHULIE.

6. Katuonuslii ¢uotopeareHT-cobmparens smaypunamuH CioHsNH, monydaroT w3 >KUPHBIX
KHUC/IOT KOKOCOBOTO Macjla M MCHOJb3YIOT TNPU (UIOTallMd CUIMKATHBIX MUHEpPajioB B BHUJE
pacTBOpMMOM B BOZie coyii. PaccuMraiiTe Maccy jaypuiamMyHa, He0OXOAUMOTo Ajisi (IoTaluu
100 r pyapl, ec/id pacxoZ ero coiu cocraBui 88,6 r/T.

7. ®noropeareHT-cobupatens Mapku AHII-14 mony4aroT BOCCTaHOB/IEHHEM BOZOPOJOM
HUTporapaduHoB, 00pa3yIOIMXCS TPU HUTPOBaHUM U30MepHbIX TapaduHoB CisHsp. [dns
OT/le/IeHUsI aMMHOB OT TIOJTy4eHHOM cMecH ee 00pabaThIBarOT X/0poBogopozioM. Ompenenure
cofiep>kaHue aMMHOB (Macc. %) B 50 Kr 3TOM cMecH, eC/lM Ha peakLuio u3pacxozgoBaau 150
moJieit HCL

8. IIpu iotauyy HecyIbGUAHBIX PY/ UCTIOIb3YEeTCS TEXHUUeCKast OJleMHOBasi KUC/I0Ta Mapku b,
cofepxkaias He MeHee 95 % cmecw XUMPHBIX KMCIOT. PaccudraiiTe 4uc/io MOIeM KUCJIOT —
onmeuHoBoii Ci7H3sCOOH, munHoneBoii Ci7H3COOH, nanvutuHoBoil CisH3COOH wu
creapuHoBOor C17H35COOH, BxoasAux B cocTaB 1 KI TEXHUUECKOW KUC/IOThI, €C/IA COJep>KaHue
B Hell yKa3aHHBIX KMCJIOT COOTBETCTBEHHO paBHO 40, 25, 18 u 14 macc %.



7. OHEHO‘IHBIE cpeacTBa A1 IPpOoBEeAEHUA HpOME)KYTquOﬁ aTTeCTdllu1

a) IInaHupyemble pe3y/IbTaThbl 00yUeHNsI U OIleHOUHbIe CPeJCTBa /i/Isi MPOBe/eHUs] IPOMEe)XYTOUHOM aTTeCTaluu:
CTpyKTypHBII
3/1eMeHT [Tnanupyemble pe3ynbTaThl 00yUueHust OueHOuHBIe Cpe/CTBA
KOMITeTeHLIU
[K-14

['0TOBHOCTh YYaCTBOBATh B UCC/IEIOBAHUSX 00bEKTOB MPO(heCcCHOHA/TbHON AeATeTbHOCTH M UX CTPYKTYPHBIX IEMEHTOB U 3all[UIATh OTUEThI

3HaTh - Ha3HaueHHe peareHToB TpU (JIOTALIMOHHOM .
06OTALLIEHH M0JIE3HBIX MCKOTIAEMBIX; [TpuMepHBbIii TiepeueHb TeOPEeTHYeCKHX BOTPOCOB K 3a4eTy: }
i} CTpoenue MOJIEKYT (IIOTALIMOHHBIX 1. OneKTpoHHOe CTpOeHHe OpraHWuYecKux coeAuHeHuM. ['MOpuau3aus opburtanell aToma
peareHToB, MX (U3MUECKHe M XUMHYEeCKUe yrnepoga (sp’-, sp’-, sp- rubpuansanys).
CBOIMCTBA, METOAbl IIOJNyUYeHHs, OCOGEHHOCTH 2. Teopus cTpoeHust opraHuueckux coefrHeHud A.M. bBytneposa. Criocobel n300pakeHust
JelcTBYs U 06/1aCTH TIPUMeHeHust Tipy (ioTaruu OpraHM4ecKMX COe/JUHEeHHH.
OJI€3HBIX HCKOIAeMbBIX pasiuunbix | 3. K/lacchl opraHMuecKux CoeAMHeHHH (C MpuMepamu).
(hJI0TalIMOHHBIX peareHToB; 4. Knaccudukaiysi opraHiuecKux coelMHeHu (C puMepamu).
- ¢opMbel W MexaHM3Mbl  3akperuienus | 5. [Ipupoga u (u3Myeckre CBOWMCTBa KOBa/IeHTHOW CBsi3U. [losisipHble M HeTO/IsIpHbIe
(b JIOTaLIMOHHBEIX peareHToB Ha II0BePXHOCTHU KOBaJIEHTHbIE CBSA3U. ,Z[I/IHOHBHLIFI MOMEHT MOJIEKY/JIBI.
MUHEpAIoB, HCXOAs W3 CTPOeHUs MoJjiekys 6. MeXaHu3MbI peakuyii B opraHuuecko xumuM. Kiaccudukaius peakuudid B
peareHToB U ()/IOTUPYeMbIX MUHEPAJIOB OpraHu4eCcKOU XUMHUU (C IpUMepaMu).
7. .O6ume mpezcTaBieHus: O (HIOTALMOHHOM pa3fie/ieHnd MUHEepasioB W (I0TalMOHHBIX
peareHTax.
8. Knaccudukaiys ¢ioTalOHHBIX peareHTOB U UX Ha3HaueHHe.
9. O6mas knaccudukarys cobuparese.
10. O6mmas KnaccuduKaiys meHooobpa3oBaTesIe.
11. Knaccel oOpraHMuecKux COeIVUHEHWM W TpUMeHeHWe OpraHh4yecKhX COeJuHEeHUH
pa3/MUHBIX K/IaCCOB B KauecTBe (I0TOpeareHToB.
12. TlpyuMeHeHNe HeOPraHUUeCKUX COeJUHEeHNH B KaueCTBe peareHTOB-PeryisiTOpPOB.
YmeTb - aHa/JIM3UPOBaTh TEXHOJOTMUeCKUe pexKuMbl U | [IpakThueckue 3ajaHust

cxeMmbl (pyioTaluy;

- yMeTb HayuyHO OOOCHOBaHHO TI0J0MPATh
peareHTbl  yii  GUIOTaLMM  KOHKPETHOTO
MUHepaJa;

- CaMOCTOSITe/IbHO TPUHUMAaTh 00OCHOBAHHBIE

3agaua K oustety Ne 1

HammiuTe cTpyKTypHBIe (hOpPMYJIBI COeTUHEHWH:
1. 2-3tun-2-Gyren-1-om;

2. 4,5-THAPOKCH-3-MeTH/I-2-TTeHTaHOH;

3. wu306yTHunbensou;




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUueHust

OLleHOuHbIe CpejCTBa

pellleHusi ~ OTHOCWTEeJIbHO  BbiOOpa  THIa
¢d1I0TOpeareHTOB M INPUTOTOBJIEHUST PacTBOPOB
¢dnoTopeareHTOB B KOHKPeTHOM

MpOM3BOACTBEHHOM IIpoLecce

4. 3 -0KCO-5-MeTus-1-rekcaHasb

5. 2,2,3-TpumMeTunOyTaHOBasi KUC/IOTA.

3azauva K ounery Ne 2

HaszoBwure 110 crcTeMaTH4eCKoi HOMEHK/IaType CJle/[yIoliye OpraHnyecKre CoeJHeHMs :

CH;
CH; — CH — CH — CH; — ¢~ CH — CHy

CH; CH CHy
|
CHs CHs CH:

CCls — CHy — CH = C — CHyCl
|

CH;
OH

3 |
) CHy — CH; — C — CH, — CHs
\
CHs — CH — Chs

O

o~
) CH3-CHy — C = CH-CHz-CH; — C
|

~
CHs oH

3agaua K ousery Ne 3
Ha3oBuTe 1o cucTeMaTU4eCKoi HOMEHK/IaType C/leJlyIoljie OpraHuuecKye CoeJMHeH s

1) CH; — C‘H - CIH — COOH
OH CHs

2) CHafc‘—C‘H— CH3
|
0 CH:

3)
CH; —CH = C — CH —CHCl
| |
CH; CH; — CH:

PN
C— CH —HC = CH —CH,

I
H NOz

3agaua K omnety Ne 4
Ha3zoBuTe 1Mo cUCTeMaTUYECKON HOMEHK/IAType C/IeIVIOIHEe OPraHUUeCKUe COeIMHEHMS ;




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUueHust

OLleHOuHbIe CpejCTBa

) cH — o ot - CH: @ CH; — CH — CHy— CH —CHp — CH
| i
CHy CH; CHs OH

CHs CH;
2 !
CH: — CH, —C — CH — CH,
|

CHa

CHs
|

3)  CHy — C — CH; — CH;
|
CHa

3azaua K 6unery Ne 5
Ha3oBuTe 1o crcremMaT4eCcKkoii HOMEHK/IaType C/ieJ[yIoLie OpraHuuecKrue CoeJMHeHVsI:
b

CHy — CIH o CH;
CH:  CH
2) CH; — CH, — CI‘1 — CH,OH
CH:
3
CH; — CH; — CH — CH — CHy — CHs
| 1
CH;  CaMs

4
) CH;—CHZ—(‘Z:CH — CHz
CHs

3anaua K ousety Ne 6
Haruire cTpyKTypHbIe (POPMYJIbI BCEX N30MEPOB OYTHUIOBOTO CIMPTA U JJaiiTe UM Ha3BaHUsI 10

CUCTeMaTHUUecKoil HoMeHK1aType. OTMeTbTe CpeJii HUX [epBUYHbIe, BTOPUYHBIE U TPeTHYHBIE
CIUPTBI.

3anaua k 6unety Ne 7
Haruimre cTpyKTypHBIe (JOPMYJIbI BCEX N30MEPOB aMUIOBOTO CTIMPTA U JlaiiTe UM Ha3BaHUSI 10

CUCTeMaTH4eCcKoi HoMeHK1aType. OTMeTbTe CpeJii HUX [epBUYHbIE, BTOPUYHEIE U TPeTUYHBIE
CIUPTHI.




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUueHust

OLleHOuHbIe CpejCTBa

3azauva kK 6unery Ne 8
Hammmmmmre cTpyKTypHbIe $HOPMYJIbI COeAUHEHUH:

1. 3-x/10p-6-TUAPOKCH-5-MeTU-3-TeKCeH-2-0H;

2. 4-u30mponui-5,5-aAuMeThI-6-0KTeH- 1-HH;

3. 1-metun-4-usornponunbeH3osn;

4. MeTUIITUNN30TIPONUIAMUH;

5. 3,3-mumertun-2,4-nieHTaIvoIN.

3azaua kK ounery Ne 9

Ha3oBure 1o cucTeMaTHuecKkoil HOMeHK/aType Ce[yHolljiie OpraHuuecke coeJMHeHus
D

BN — CH —C=¢C—¢ ¢

| |
CHy

-
N

OH

o

=]

) CH —C=c—c¢

s

OH

CH; — CH —CH —CH; — NO;
[
I CHy

Dl
CH, = CH —CH = CH “H-Cc=cH
CH, — CHy

3azaua kK 6unery Ne 10

[aiiTe Ha3BaHUs OpraHMYeCcKUM coeZiMHeHUsiM. Haliiute cpesiv mprBeieHHBIX (GOpMYyJT
TaKye, KOTOPbIe OT/IMYAIOTCS TOJIBKO CIIOCOO0M HamvcaHusl. YKaXuTe, CKOTbKO BCEro
BelleCcTB U300pa)keHo 3TUMU (popMyJIaMH. :

CHs 4) CHs N - CH,CH3
b | c
CH; —C — CH; — CHz CH; .~ . CHy
|
CH;
" CH:
- 5)  CHnCHy . CHs

C
) | CH3-CHp~ . CHy
2 CH: — CHp— c1 — CHy — CH;

CH;
6) CHy . CHiCHs
CH: c
3) | CH .~ ~. CH:
CH; — C —CH; CHs -
|
CH;,

|
CH;




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUueHust

OLleHOuHbIe CpejCTBa

3azauva kK 6umery Ne 13

Ha3zoBwure 110 crcTeMaTH4eCKON HOMEHK/IaType C/ie/[yIolIye OpraHndecKre CoeJHHeHMSI:

CH: CH
p T on =cch—onal a) o
=C—C—CH— CH—CH
CHs CH — CH =t ? CCHH | :
He T CaHs
e,

2) CH, =CH—CH=CH —CH—C =CH
I
CH = CH,

3 © o]

~

>
C—CH=CH—CH, —CH; —C
H S H

3agaua K ousery Ne 14
Cpey HanMCaHHBIX HIDKe GOpMyJT HalIUTe HAEHTHUHbIe
1300pa’keHo TPY MOMOIIHY 3THX (Hopmyt

CH, CHz 5) CH; = CHy CH; — CH3
/

2)  CH; — CH; —CHy — CH; Chs

6} CH; — CH — CH — CH,
| |
3 s CHy  CHy
CH;—CH — CH —CH;
| 7 CHy — CHy — CH — CH; — CHs
CHz Cll
5

CH, — CHs
1 | 8) CH; CHs
CH; — CH; CH — CH
_ -
CH CHs

. YKaxXuTe, CKOJTbKO BCEro BeIeCTB

Bnagets

- XUMHAYeCKOMH u oboratutenbHON
TEePMHUHOJIOTHEeH; TPaKTUYeCKHMH HaBbIKaMHy,
TI03BOJISTFOILIUMU peliaThb HEKOTOphbIe
TeXHUUeCKHe 3aJlauM: OIlpee/ieHHe KauecTBa
¢dnoTOpeareHTOB, HMX OUWCTKH, BbIJe/eHUe
Hanbonee ¢yI0OTOAKTUBHOM YaCTH;

- HaBbIKaMM TepBUUHOI0 XMMHUUECKOT'0 aHa/In3a
COCTaBOB Haunboree pacIripoCcTpaHeHHbIX
pereHToB

ITpumepHble eapuaHmbl MecmMo8bLX 3a0aHULL:
1.3akoHuUTe Orpese/ieHue.

N3omepbi — 3T10. ..
2. 3aKoHUMTe oIpejeseHue.
I'emepoyukauyeckue coeOuHeHus1 — 3TO. ..
ITpuseguTte 1-2 npumepa.
1. 3akoHumTe oripeziesieHue.

TI'omonoz2u — 370...

2. Hanmmrre CcTpyKTypHBbIe (DOPMYJibl M HA30BUTE T10 CUCTEMAaTUUeCKON HOMEHKJIaType BCe

130Mepbl aMU/IOBOTO CITHPTA.




CTpyKTypHBII

371eMeHT [Tnanupyemble pe3y/ibTaTbl 00yUYeHus OueHOuYHbIE Cpe/CTBa
KOMITeTEeHLIU
3. 3aKoHUWTe OIlpeie/ieHye.
Ayuknuyeckue coeOUHeHUs1 — 3TO...
[IpuBenuTe 1-2 ripumepa.
4. Hanumwre CTPYKTypHble ()OpMYJIbl COeUHEHUI:
a) MeTWIATU/IaMUH;
0) 4,5-TUIPOKCHU-3-MeTH/I-2-TIeHTaHOH;
B) 2,3-AuMeTU/I-2-0yTeHoBasi KUCJIOTa.
4. .3aKOHUUTe OIpefie/ieHue.
TI'omonozuveckuti psio— 3T0...
5. HanuiuTe cTpyKTypHbIe (hOPMYJibl M HA30BUTE 110 CUCTEMaTHYeCKOW HOMEeHK/IaType Bce
M30Mepbl TeKCeHa.
6. 3akoHuUUTe Orpefe/ieHue.
Anuyukauueckue coeOuHeHust — 3T0. ..
[TK-16

I'oTOBHOCTB BBIII

OJTHSITH YKCTIepUMeHTa/IbHbIe 1 Jab0paTOpHbIE UCC/Ie/IOBAHNSI, IHTEPIIPETHPOBATh MMOJTyUYeHHbIe Pe3YyJIbTaThl, COCTABJISATh W 3al[UIIATh OTUYEThHI

3HaThb

- CBOWCTBA M KjacCUpUKALMI0 MUHEpasoB IO
1x (I0TalMOHHBIM CBOMCTBAM;

- COBpEMEeHHbIe K/accruprKaLum
(GIOTaLIMOHHBIX ~peareHTOB 10  Pa3/MUHbIM
TIpY3HaKam;

- OCHOBHble MEeTO/Ibl OIlpejie/ieHUs1 CBOMCTB
OpraHuuYecKrux M HeopraHUueckux CcoerHeHWH
pa3/MUHBIX KJIacCOB B JlabOpaTOpHBIX U
YCJIOBUSIX;

- TexXHOJOTWH  TIPUTOTOBJIEHUS
(b10TaLIMOHHBIX peareHToB

OCHOBHBIX

1.

[TpuMepHBbIii TTepeueHb TeOpeTUUeCKHUX BOTIPOCOB K 3aUeTy:
[IpenenbHbie yI/IeBOAOPO/bL: CTPOEHKEe, TOMOJIOTUUeCKUM psiji, h3oMepus, dhusnueckue u
XUMHUYeCKre CBOMCTBa. [IpyMeHeHWe TpefleflbHBIX YT/IeBOZOPOAOB B  KauecCTBe
(dboTopeareHTOB.
HenpepenbHble yraeBoAopofbl STUIEHOBOTO psifia: CTPOeHWe, TOMOJIOTUYeCKUW psf,
n3oMepusi, (usMUecKhe W XUMHUECKHe CBOMCTBO.
TIPOM3BOHBIX /ISl IPOU3BOACTBA (DJIOTOpeareHToB.

HenpegenbHble yrieBoJOpPOAbI alleTUIEHOBOTO psifia: CTPOEHHe, TOMOJIOTUYeCKUU psifl,

IlpumeHeHUe alKeHOB U UX

HOMEHK/aTypa, H30Mepus, (u3nyeckhe M XUMHYeCKde CBOMCTBa. IlpumeHeHue
alieTuieHa U ero por3BOJHbIX.
LuknonapaduHbl: CTpoeHWe, U30MepHs, (U3MYeCKMe U XUMHUeCKue CBOMCTBa.

[IpumMeHeHue yTieBO/IOPO/IOB B KauecTBe aro/sipHbIX cobrparesei.
ApomMaThueckue yryieBo/[0pO/ibl. DJIEKTPOHHOE CTpoeHHe 6eH301a. I'oMOoIornueckuii psij




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUueHust

OLleHOuHbIe CpejCTBa

6.

7.

8.

9.

OeH30/1a, HOMeEHK/aTypa, u3oMepus, (u3nueckue U XUMHUUECKHMe CBOMWCTBA
apoMaThueCcKuX yriaeBofoponoB. IIpvMeHeHue apomaTUUeCKUX YIJIEBOLOPOZOB B
KauecTBe (UIOTOpeareHTOB.

[TpupogHble UCTOYHUKU yreBoopofoB. HedTs, criocobbl ee mepepaboTku. IIpoayKTs
riepepaboTKH HeTH Kak (hI0TallMOHHbIE peareHThI.

Crniuptel. Knaccudmkanms crnuptoB. [IpefienbHble OHOATOMHBbIE CIIMPTBI: CTPOEHUe,
rOMOJIOTMUECKHUI psifi, HOMEHK/IaTypa, u3oMepusi, pusnueckue U XMMA4YecKre CBOMCTBA.
[IpuMeHeHHe CIMPTOB BO (PJIOTALUU.

Cruptbl. Knaccudukaius cnvpToB, (usuueckue, XHMHUeCKHe, aJcoOpOLIMOHHbIE
CBOWCTBA CIHUPTOB. PacrpefiesieHue 3/1eKTPOHHOM IUIOTHOCTM B MOJIEKYyJax CIHPTOB.
[IpuMeHeHre CIMPTOB BO (PJIOTALUH.

Oprannyeckue kuciaotel. Kiaccudukanus kucnor. IlpesenbHble  OJHOOCHOBHBIE
KapOOHOBbIe KHCJIOTBI: CTPOEHME, TOMOJIOTMUeCcKuid psin. HomeHKaTypa, H30Mepus,
¢busnueckre U XMMAYeCKre CBOMCTBA KUCJIOT.

10. CTpoeHue opraHMueCcKuX KUCIOT. PacripesiesieHre 3/1eKTPOHHOW MJIOTHOCTU B MOJIEKYy/1aX

KUACIOT. Dusnueckue, XUMHUYeCKHe, afcopOI[MOHHBbIe CBOWCTBA KapOOHOBBIX KHCJ/IOT.
Bbiciiie oiHOOCHOBHBIE KAPOOHOBBIE KUC/IOTHI M X Mblla Kak ()IOTAal[MOHHBIE PeareHThl

11. A3oTcofepykalue oOpraHuueckde coejvHeHUsi — aMuHbl. (CTpOeHWe aMHHOB,

HOMEHK/IaTypa, u3oMepusi, CBoKcTBa. CriocoObI MOTyueH|s] aMMHOB M MIX TIPUMeHeHHe BO
dbotaumu.

12. Cepocojepkalljie opraHA4yeckve COeJUHEHUs: TUOJIbl, OpraHnyecKue Cy/ab(OKUCIOTHI,

cy/ib(oHaThl, ankuiacyab@aTel. CTpoeHUe, CBOMCTBA CepPOCOJepXKallliX OpraHuuyeCcKuX
coeguHeHu. VIx mpruMeHeHue Bo (hioTaluu.

13. Cepocopepkalijue opraHuueckue COeJJMHeHHWs: KcaHToreHatbl, a3podioTel. CTpoeHwUe,

CBOMCTBA, CrOCOOBI TIO/MyueHHs] KCAHTOT€HAaTOB ¥ a’poduioToB. IIpuMeHeHue
KCaHTOT'€HaTOB U a3pO(/I0TOB BO (PJIOTALIUMU.

Ywmets

- IIPOBOAUWTH MCIIBITAHHWA COCTaBa U CBOJICTB
OpraHM4eCKMuX 1M HEOPraHUYeCKHX COG,I[I/IHEHI/Iﬁ,
OTHOCAIIMXCSL K pa3/IMYHbIM KJlIaCCaM

[IpumepHsble 3a7auu:
1. KaruoHHbii ¢noTopeareHT-cobupatens saypuwiaMuH Ci.HosNH, mosiyuaroT U3 »KUPHBIX
KHCIOT KOKOCOBOI'O Macja M WCHO/b3YIOT MpH (/I0TalMy CUIMKATHBIX MUHEpasroB B BUje




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUueHust

OLleHOuHbIe CpejCTBa

(I0TalMOHHBIX PeareHToB;

- TPOBOJUTH OLIEHKY KauecTBa XMMMUECKUX
CoelMHEHWM TIpU  WCIOJIb30BaHUM UX B
KauecTBe (I0TALlMOHHBIX PeareHToB;
- ornpezensaTh ¢ur3nueckue,
XUMUYECKHe CBOWCTBA OCHOBHBIX
(y10TOpeareHToB, Be/IMUMHY azcopormu
OpraHuuYecKux COeJUHeHWH Ha T0BepPXHOCTU
MUHepasa, COoJep)aHhe OCHOBHOIO BelleCTBa
BO (i0TOpeareHTax

¢du3nKo-

pacTBOpUMOM B BOJe COMM. PaccuuTaidiTe MacCy JaypwiamMyHa, HeoOXOAUMOro [jist
¢notauuu 100 r pyzbl, ec1y pacxof ero coau cocrasui 88,6 r/T.

2. ®notopeareHT-cobuparens mMapku AHII-14 mosiyyatoT BOCCTaHOBJIEHHMEM BOJIOPOJOM
HUTponapadyHOB, 00pa3yroOIMXCsl MPY HUTPOBaHWM HU30MepHbIX napaduHoB CisHz. s
OT/Ie/IeHUs] aMHUHOB OT TT0JTyYeHHOH cMecH ee 00pabaThIBatoT XJ10poBoAopoaoM. Oripeenire
cojiep>kaHue aMMHOB (Macc. %) B 50 KT 3TOil cMecH, ec/ii Ha peakLvio uspacxojoBanud 150
Mmoner HCL

3. Ilpu ¢notaumu HecyabGUAHBIX DPYZ UCIIO/Ib3yeTCs TeXHHWYecKas OJlerHOBas KHUCJIOTa
Mapku b, cogepskaias He MeHee 95 % cMecH >XUPHBIX KUC/IOT. PaccunTaiiTe uncio moJsei
Kuciot — onenHoBou Cy7H33COOH, muuonesoit Ci7H;COOH, nanvutuaoBoi Ci1sH3COOH
n creapuHoBoi Ci7H3;sCOOH, Bxopsummx B coctaB 1 K TeXHWYECKOW KHUCJIOTBI, €C/H
COJiep’KaHue B Hel yKa3aHHBIX KMC/IOT COOTBeTCTBeHHO paBHO 40, 25, 18 u 14 macc %.

Bnagetb

- TepMHHOJIOTHel U3yYeHHOT0 Kypca;

- OCHOBHBIMU METOJMKaMHU OMpe/ie/ieHust
pa3/INYHbIX busnuecknx rapamMeTpoB
OpraHWYecKUX ¥ HeopraHM4eCKUX COeZMHEeHUH,
UCTOMb3yeMbIX B KauecTBe (h0TOpeareHToB,
HaBbIKaMU obpaboTku T0JTyYeHHBIX
5KCTIepUMEeHTa/IbHBIX /JaHHbIX

ITpriMepHBIe BONPOCHI /11 IPOBEPKY 3HAHUM

1. Kyaccel opraHiueckux coejuHeHUH (C MprMepamH).

2. Krnaccudukanusi opraHuueckux CoeJUHeHUH (C mpuMepamH).

3. Ilpupoga u ¢u3nuecKkre CBOMCTBA KOBajeHTHOM CBs3U. [lonsipHble M HeNoJsipHbIE
KOBaJIeHTHbIE CBSI3U. JIUIO/IbHBI MOMEHT MOJIEKYJIbI.

4. AsoTcogepalide OpraHUueckde coeluHeHUsi — aMmuHbl. CTpoeHWe aMUHOB,
HOMeHKJ/IaTypa, u30Mepusi, cBoicTBa. CriocoObI 1oJTyyeHHs] aMUHOB M UX TTPUMEHEHHe BO
dboraumu.

5. Opranuueckue Kucaotel. Kiaccudukauus kucnot. [lpefenbHble  0JHOOCHOBHBIE
KapOOHOBbIe KHC/IOTHI: CTpOeHHe, roMoJIorHueckuil psii. HomeHKnaTypa, u3omepus,
¢usnueckue W XUMHUYeCKHe CBOWCTBA KHC/IOT. [IprMeHeHHe KapOOHOBBIX KHCJIOT B
KauecTBe (JIOTOpeareHToB..

6. IlpupogHble UCTOYHMKHK yrieBogopofoB. Hedts, criocobsl ee mepepaboTku. IIpoayKTsi
riepepaboTKK HeTH Kak (I0TallMOHHbIE peareHThI.

7. Cepocojep)kalljue OpraHAyeckve COeZMHeHMs: THOJIbl, OpraHuyeckue CyJb(OKUCIOTH,
cy/ib(oHaThl, ankuacyab@aTel. CTpoeHHe, CBOWCTBA CEPOCOAepIKalluX OpraHu4ecKux
coefiiHeHUH. VX nprMeHeHue BO (hJI0TalU.




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUueHust

OLleHOuHbIe CpejCTBa

[1K-18
BnageTb HaBbIKa

MU OpraHM3aliy HayYHO-UCC/IeI0BaTe/IbCKUX paboT

3HaTh

- COCTaB, CTpOeHHUe, COBPEMEHHYHO
HOMEHK/aTypy, (Qu3Mueckue W XUMHUUYEeCcKHue
CBOMCTBA OpraHUYecKux CoeJMHEeHUU
pa3/INYHbIX K/1aCCOB u MIPaKTUKY
VICTI0/Ib30BaHUsl UX B KauecTBe (hI0Tal[MOHHBIX
peareHToOB;

- MeToAbl H3y4yeHUsT CTPOEHUEe MOJIeKYJl
(G/I0TaLIMOHHBIX ~ peareHTOB,  PeaKL[MOHHYIO
CIIOCOOHOCTH BeLl|eCTB; XUMHUUECKYIO
W/IeHTU(QUKALIMIO; MeTOJbl TEOpPeTUYeCKOro U

9KCIepUMeHTaTbHOT0 MCC/iejloBaHus B 0061acTu
XUMUY;

[TpyMepHbIi TIepeueHb BOTIPOCOB TPU TO/ITOTOBKE K 3alliuTe KypCOBOM paboThbl

CTtpoeHue M CBOMCTBAa MHUHepasa

YcnoBus 3aneranus B IpUPOZie, MECTOPOIK€HUS.

Crpoenue, 3/1eKTPOHHAs CTPYKTYypa, KPUCTa/UIMYecKas pelleTka MUHepasa.

dusnyeckre, XMMUUeCKUe CBOMCTBA MUHepasa.

ITpMmeHeHre MyHepasa B HApOJHOM XO3SIMCTBe.

XHWMHUUeCcKue CBSI3U B MUHepaslax.

Tunel KpUCTA/I/IMUECKUX CTPYKTYP MUHEpasoB.

Knaccugukaiysi MuHepasnoB 0 TUITy XMMHAYECKOW CBSI3U U KPUCTalJIMYeCKOH CTPYKTYPe.

B3anMocBsA3p XapakTepa HeHacCbI|eHHbIX CBs3eM Ha IIOBEPXHOCTM MUHepaja U ero

azicopOLIMOHHBIX CBOMCTB.

10. dnoTaMOHHBIE peareHThI B MPOoLjeccax 00oraIreHust Toje3HbIX UCKOTIaeMBbIX.

11. Ha3HaueHHe peareHTOB BO ()JIOTALMOHHOM TIpOLieCCe.

12. PearentsI — cobuparenu st GoTaLuy MUHEpaa.

13. PeareHThl — neHoobOpa3oBaTesiuy AJisi pyioTal[ii MUHepasa.

14.OcHoBHble (OpPMBI M MeXaHW3Mbl 3aKpervleHWsT OpraHMuecKux COeJUHeHWN Ha
TI0BEPXHOCTH MUHepara.

15. ®usnueckas afcopOLst IPY B3aMMO/|eICTBUM MIUHEPAJIOB C pPeareHTaMH.

16. Knaccudukaisi MosieKys1 U aicOpOeHTOB T0 MX CMOCOOHOCTH K HecreluduueckuM 1
crnel(pryeCcKUM B3aUMO/|eCTBUSIM.

17. Xumuueckasi aficopO1iysi Ipy B3aMMO/IeHICTBUM MUHEPAJIOB C peareHTaMM.

CONDUTAWNR

Ywmets

- TEOPETUUECKU WU3YUUTh CTPOEHWE W CBOWCTBA
3a/laHHOT0 MHHepajia ¥ HayuyHO 0OOCHOBaHHO
BbIOMpaTh Haubosee BakKHble COOMpaTesd U
neHooOpa3oBaTtend [AJisi  (GUIOTALMKM  JIaHHOTO
MUHepara;

- TIPOBOJWTD n

TeoOpeThuyeCKure

Borpocs! pu 3ammyTe KypcoBoi paboThI:
Ha3HaueHWe peareHTOB MpH (PyI0TalMIOHHOM 00OTall{eHUH T0JIe3HBIX UCKOTIaeMbIX,
CTpOeHHe MO/eKya (IOTAlMOHHBIX peareHTOB U HX COBPEMEHHYH KiacCU(UKALUIO,
MeXaHW3Mbl 3aKperieHus1 (JIoTopeareHTOBHA MMOBEPXHOCTH M3y4yaeMOro MUHepasa, UCXOZs
13 CTPOEHUS MOJIeKY/l peareHToB U (DJIOTUPyeMbIX MUHEpasIoB,
HayyHO 00OCHOBaTh W T0J00paTh peareHThbI-coOMpaTenu st ¢GIoTaldu KOHKPeTHOTO




CTpyKTypHBII

3/1eMeHT I1/1aHUpyeMble pe3y/IbTaThl 00y UeH s OL{eHOUHbIe Cpe/iCTBa
KOMITeTeHLIUH
9KCTIepyMeHTa/IbHbIe UCC/IejoBaHMs MexXaHHu3Ma | MUHepaJa.
3aKpeIvIeHUss OpraHMYecKHX COeJUHeHWH Ha
TIOBEpPXHOCTSIX MUHEPA/IOB Pa3HbIX K/JIaCCOB-
BrazieTs - MeTOZIaMH M3y4eHUs] MeXaHHU3Ma JIefiCTBHs 3ajaun:
(proTaLMORHbIX peareHToB; _ | 1. Tipu doratmu cynbduaHbIX Py B KauecTBe MeHOOOpa3oBaTesisi MCIOIb30BaIA mpem-
- METOA,AMH 1 METOAMKAMM U3YHEHWA SHAYEHNN | poycpopprii ciupT. PaccuwTaiiTe KomvMuecTBa CrpTa (B MOJsX), HeoGXOAuMOe s
M XapaKTepa azcopOL1H peareHToB Ha dnoTaru 120 T KOHLIEHTpAaTa, ec/ii pacxoz, CIUpTa cocTaBua 50 T/T.
MHHEpasax, . |2. Tipu dnorauum nonumerannMueckux PpyA  LMKJIOreKCaHON —TPUMEHsSeTCS  Kak
- METO/aMH OTIpe/ie/lentist PU3MUECKUX CBOHCTE | paygo6pasoarens. Haiiure Maccy deHoma i o6beM BOOPOAA (H.Y.), HeOBXOIUMBIE IS
(b110TALMOHHBIX peareHToB; . _ | monyuenus 100 xr umknorekcaHona, eciu BBIXOZ MPOAYKTa peakLuu cocTaBiseT 98 % oT
- HaBBIKAMM CAMOCTOATENBHOH  TBOPUECKOH | rooneryueckoro.
paboTel,  cuCTeMATM3AUMM M AHAMM3A |3 [Ipy oGorameHuMd pyJ B KauecTBe peareHTa-CoBMpaTeNs HCIOMb3YIOT TeXHUUECKYIO
Marepuana, yMEHMi [e1dTb  BBIBOABL 110 | oheppopylo KUCIOTY, BblenseMyl0 NPU IepepaboTKe >KMpa MOpP-CKUX JKMBOTHBIX. OHa
To/TyYeHHOH anpHOPHOH HH(popMaLyK coziepxuT 40 % (Mac.) umcToii onenHOBO# Kucnotsl CisH;COOH. Paccuuraiite Maccy (Kr)
TeXHIUEeCKOH OJIeMHOBOM KHC/IOTBI, He00-X0AUMYH0 A5l roTaru 100 T py/sl, eciu pacxof
C17H33COOH cocrassiet 0,3 Kr/T pyAbl.
IICK-6.2

CrIOCOOHOCTBIO B

bIOMPATh TEXHOJIOTHIO TTPOM3BO/ICTBA paboT 110 00

OrallieHHIO I10JIe3HBIX MCKOIIdeMbIX, COCTABJ/IATH HEO6XO,[[I/IMYIO JAOKYMEHTALIWIO

3HaTL

OCHOBHbIe TIOHSITHSI MeTO/IOB, CITIOCOOOB U
Cpe/ICTB MOJTyUeHHUsI CbIPbsl U KOHL[EHTPAaTOB
TIpY TiepepaboTKH TI0/Ie3HBIX UCKOTaeMbIX

Bomnpockl /711 TpOBepKY 3HaHWM

1. O6wme mpezacTaB/eHusi O (UIOTALIMOHHOM pa3/e/ieHWd MUHEepasioB U (IOTallMOHHBIX
pearentax. Knaccudwukanms (aoTalMOHHBIX peareHTOB W WX Ha3HaueHue. OOrmas
K1accudukarusi cobuparene.

2. MexaHu3Mbl peaklMii B opraHuuecko xumuM. Kiaccudukaius peakuyid B

OpraHUYecKOU XUMUHM (C IpUMepamm).

Ymetb

BLIOMpATh TEXHOJIOTHIO TIPOM3BO/ICTBA paboT 110
00O0raIleHHIO TT0JIe3HBIX UCKOTIAaeMbIX,
TIPUMEHSITh CIIOCOObI U CPe/ICTBA /IS

ITpumepHsbIie 3aaun:
dnoropeareHT-cobuparesib Mapku AHII-14 mosiyuaroT BOCCTaHOBJIEHHEM BOJ[OPOJIOM

HUTporapaduHOB, 00pa3yIOUUXCsS TPU HUTPOBAaHWUHM W30MepHBIX MapaduHoB CisHs. s




CTpyKTypHBII

371eMeHT [Tnanupyemble pe3y/ibTaTbl 00yUYeHus OueHOuYHbIE Cpe/CTBa
KOMIIEeTeHLINU
MOTy4YeHUs] KOHAULIMOHHBIX KOHL[@EHTPAaTOB, OT/Ie/IeHUs] aMHUHOB OT TT0JTyYeHHOH cMecH ee 00pabaThIBatoT X/10poBoAopoaoM. Oripeente
COCTaBJISATH HEOOXOAUMYIO JOKYMEHTALIUIO B cojiep>kaHue aMMHOB (Macc. %) B 50 KT 3TOil cMecH, ec/ii Ha peaklvio uspacxojoBanud 150

COOTBETCTBUM C JeUCTBYIOLMMU HOpMatvBamu | mojeit HCI.

Bnapnetsb HaBbIKaMH BbIOMpaTh TeXHOJIOTHIO [TprimepHbIe 3a/jaUn:
TIPOU3BO/ICTBA paboT 1o oborarieHu o [IlaBesieBasi KUCIOTa WCIIO/B3YyeTCS TPH OOOTalleHWHW Py, B KauecTBe MoAudHKaTopa
T10J1e3HBbIX MCKOMaeMbIX, COCTaBJIATh ¢nortauuu B BUzle 8 %-ro BOAHOroO pacTBopa. PaccuvTaiiTe MacCy TeXHUUECKOH IllaBesieBOU

HE0OXOIUMYI0 JOKYMEHTAI[UI0 B COOTBETCTBUM | KUC/IOTHI, cofiepyKailedl 5 % mpumeceli, KoTopass HeoOxoauMma Jjisi purotoBiaenust 100 kr
C IeUCTBYIOIIUMU HOpPMaTHUBaMU pacTBopa MoAu(UKaTopa.




0) Ilopsapok mnpoBejeHHs NPOMEXYTOYHOM aTTeCTalUH, II0Ka3aTeJlM M KpHUTepHH
OLleHUBAHMA:

[TpoMe)xkyTouHasi arTecTalys M0 AUCLUIIIMHE «XUMUsI (DJI0TOpeareHTOB» BKJIHOUAeT
TeopeTHUeCKre BOIMPOCHI, TI03BOJISIOLME OLIeHUTh YPOBEHb YCBOEHUsT 00YUarOLUMUCS 3HaHUM, U
NpaKTUYeCcKye 3a/laHus, BbISB/SIOIIME CTeleHb C(OPMUPOBAHHOCTH YMEHWW U BaJleHuH,
NIPOBOIUTCSA B (hopMe 3K3aMeHa U B (hopMe BBITIOJTHEHHS U 3all[UThl KYPCOBOU pabOTHI..

KpuTepuu oLieHKH NIPH NPOBe/ieHHH 3ayeTa:

— Ha OLEHKY «3auTeHO» — OOydYarol[uiics [IeMOHCTPUPYeT [OCTaTOYHBIM YDOBEeHb
c(OpMHPOBAHHOCTH KOMIIETEHL{MI, HAa BOIPOCHI MperofaBaresss B paMKax HM3yueHHOro Kypca
JlaeT TIpaBU/IbHbIE OTBETbI, MOKET JIO0MyCKaTh HETOUHOCTH, 3aTPy/HEHHs], HO B L|eJIOM 3HaHu,
YMEHUsI M HaBbIKM COIJIACHO M3yuyaeMbIM KOMIIETEHLIMSIM YCBOEHbI; Ha 3aueTHOe 3aHsTHe
Tipe/iCTaB/ieH OTYeT C MPaBUJIbHO BHITIOJTHEHHBIMU MPaKTUUeCKUMU paboTaMu 10 AUCLUTLTHE;

— Ha OLEHKY «HEe 3aYTeHO» — pe3y/ibTaT o0yueHWsi He [JOCTUIHYT, OOydaromuiics He
MOJKeT T0Ka3aTh 3HaHWs Ha YpOBHe BOCIIPOW3BeJileHUst U 00bsicHeHHs MH(POPMaLMY, He MOXKeT
10Ka3aThb WHTe/IeKTya/bHble HaBbIKM pelleHHsl TNPOCTbIX 3a/lay, OTYeT He IpejCTaBjieH C
BBITOJIHEHHBIMU MPAKTUYECKUMU PaboTaMHU T10 JUCLIUTIIHE.

KypcoBasi paboTa BbITIOSHSIETCSI TI0J, PYKOBOJCTBOM TIperiojiaBartesisi, B TpoLiecce ee
HamMcaHusi OOYYaroIMIACA pPa3BUBAeT HABLIKM K HCC/Ie[0BaTe/IbCKOM paboTe, 3akperuisas U
O/IHOBpEMEHHO  pacCllupsii  3HaHWS, TIOJyuyeHHble TpUA U3yYeHUM Kypca «XuUMUs
dnoTopeareHToB». IIpH BBITIOJTHEHUU KYPCOBOM PabOThI 00yUaroUiACs 0/DKEeH ToKa3aTh CBOe
yMeHHe paboTaTh C CO CIPABOUHBLIMM, HAYUYHBIMUA W JPYTUMH JTUTePaTyPHBIMHA HUCTOUYHUKAMH,
MPOSIBUTh ~ HAaBBIKM ~ CaMOCTOSITe/TbHOM  TBOpPUECKOW pabOThI a Takke BO3MOXKHOCTh
CUCTEeMaTH3UpOBaTh U aHaIM3MPOBaTh (DAKTUUECKWN MaTephas U CaMOCTOSITEJIbHO TBOPUYECKU
€ro OCMBIC/IMBATh, YMeHHe JieslaTh BbIBO/bI T10 MO/IyUeHHOM anpruopHOM MH(MOPMaLIUH.

Tema KypcoBoil pabotbl: HccienoBaHue MexaHW3Ma 3aKperyieHWs OpraHW4YecKuX
coelMHeHWM (IO 3aJjaHWIO0) Ha TIOBEPXHOCTM MUHepana (1o 3afaHuto). Llenbro BBINIOJIHEHUS
KypCcoBOW paboThl sIBJsieTCsl 3aKpervieHWe U yriayOsieHWe 3HaHWM O DO peareHTOB TIpU
¢dboTallMOHHOM ~ OOOTall[eHWH  TOJIe3HBIX  HCKOMAaeMbIX W MeXaHWU3Me  3aKperuieHHs
(OTalMOHHBIX peareHTOB Ha II0BEPXHOCTU MHHepasoB, WCXOJsl W3 CTPOEHUS] MOJIEeKY
peareHTOB U (hJIOTUPYEMbIX MHUHEPAJIOB.

B pe3ynbTaTe BBITIOJTHEHUs] KYPCOBOUM pabOThI CTYZEHT A0JDKeH 3HaTh CTPOeHHe MOJIEKYJT
(G/IOTAlMOHHBIX PeareHTOB M UX COBPEMEHHYH0 KacCH(hUKaI[|io, CBOOOHO OPUEHTHPOBATLCS B
0OIIMPHOM accOpTUMeHTe (IOTALMOHHBIX peareHToB, yMeTb HayYyHO 00OCHOBAHHO IMO/OMpaTh
peareHThbI-cOOMpaTe/ld U TIeHOOOpa3oBaTeny it (ioTali KOHKPEeTHOTo MuHepasa. [list
BBITOJIHEHUS] Pa0OThI CTYZEHT NMPUHKMMaeT B COOTBETCTBUM CO CBOMM BapMaHTOM B KauecTBe
WCXO/IHBIX [JIJAaHHBIX MHHepan (afcopOeHT) W TpYU OpraHWuUecKUX coeArHeHus (azcopOatbl) C
OJIMHAKOBOW [I/IMHOM YIJIEPOJHOM LIEMOUKY, HO TMpHUHAJAJIeXal[ue K Ppas3/Id4yHbIM Kjaccam
OpraHUYecKrux coeauHeHUW. Ha oOcCHOBaHMM [leTaZlbHOTO U3yueHWs CTPOeHUs] U CBOMCTB
MUHepaja Y XUMHUECKOW TIpUPOAbI  aficopOMpyeMbIX MOJIeKY/ —[JlaeTCs — OIUCaHWe
Tpe/irojiaraeMoOro MexXaHu3Ma 3akKperyieHUsi MOJIeKY/T OPraHUYecKHUX COeJUHEHUM pa3/IhuyHbIX
K/IaCCOB Ha TIOBEPXHOCTH MCC/IeJyeMOro MuHepasna. B 3akiaroueHue [enaeTcs BBIBOJ, O
MPOYHOCTH 3aKpervieHusi OpraHu4yeCKUX COeJUHEeHWM pa3/MyHbIX K/IaCCOB Ha TMOBEPXHOCTU
MUHepasa, a TakKKe YKa3bIBaeTCs KaKOW M3 TpeJjioKeHHbIX ajficopbaTtoB Oosee mpuemseM Ajist
¢doTaLMK 3TOr0 MUHepana.

[Tpu BBITIO/IHEHUH KypCOBOM paboTbl HeoOX0oAMMO: coOpaTh JMTepaTypHbIM MaTepuan B
COOTBETCTBUM C COJIep)KaHHWEeM pa3/ie/ioB, OMHpasCh Ha yueOHWUKW 0 OpPraHUYeCKOW XWMUH,
KHUTU Oubmorpaduueckoro CrmMcka [JaHHOTO MeTOAMYEeCKOrO YKa3aHWsl, SHLUK/IOINeInH,
CTIPAaBOYHMKH U T.I1.; IPOAHA/TU3UPOBaTh COOpaHHBIN MaTepHasl U Ce/laTh BBIBOABI 10 KaXKJOMY
paszeny KypcoBoii paboTbl; 0OPMHUTE TIOSICHUTETBHYIO 3aIUCKY; 3al{UTUTh KypPCOBYIO paboTy B
yCTaHOBJIeHHble CPOKH. [loArOTOBUTH K 3all[uTe [JOK/IaJ [0 MaTepuanaM MOsSICHUTEeIbHOMN



3aIMCKU TIPOJOJDKUTENIBHOCTBI0 7-10 MHMH. BBITb T'OTOBBIM OTBETUTH Ha [IOIOJIHUTE/IbHbIE
BOIPOCHI TIPerozaBaTe’is.

IToka3aTe/iu U KpUTePUH OLleHUBAHUsI KypPCOBOH padoThI:

— Ha OIeHKy «oTan4HO» (5 6anmoB) — pabora BhINIOTHEHAa B COOTBETCTBUHM C 3a/laHUEM,
oOyuaroluiics MoKasbiBaeT BBICOKHM YpPOBeHb 3HaHUI He TOJIBKO Ha YPOBHE BOCIIPOU3BE/IeHUS U
00bsicHeHUsT WH(OPMAIMK, HO U WHTe/UIeKTyalbHble HaBBIKM pelleHusi 1pobieM M 3ajad,
HaxXOXKJeHWsl YHUKaJAbHBIX OTBETOB K TIpoOsieMaM, OLIEHKA U BbIHECEHHSI KPUTHUYeCKUX
CY>K[IeHUU;

— Ha OLEeHKy «xopomio» (4 6anna) — paboTa BbINOJHEHAa B COOTBETCTBUM C 3a/laHUEM,
oOyyarommuiicss ToKa3bIBaeT 3HAHHWS He TOJABKO Ha YPOBHE BOCITPOM3BEJEHHSI M OOBSICHEHHs
vHpOpMaLIMK, HO U WHTe/JIeKTya/lbHble HaBbIKM pellieHUss mpobseM U 3a/ad, HaxoxAeHHs
YHUKa/IbHBIX OTBETOB K IPOob/ieMam;

— Ha OLEHKY «YAOB/IeTBOPUTEIbHO» (3 Oamia) — paboTa BbINO/JHEHA B COOTBETCTBUM C
3aflaHueM, OOydJaroIIWiiCcs TOKa3biBaeT 3HAHWS HAa YPOBHE BOCIPOW3BeZeHUs] W OOBsICHEHUs
VMH(pOpMalLMy, UHTe/UIeKTyaslbHble HaBbIKU pellleHus TPOCThIX 3a/ay;

— Ha OLEHKY «HeyAOB/IeTBOPUTEIbHO» (2 0Oasia) — 3ajaHue TIperojaBaresisi BBHITIOJHEHO
YaCTUUHO, B TpOL[ecce 3alUThl paboThl 00yUarOIUiCs JOMyCKaeT CylljeCTBeHHbIe OIIMOKH, He
MOJKeT I0Ka3aTh UHTe/UIeKTyasbHble HAaBbIKU pellleHNs [TI0CTaB/IeHHOU 3a/jauM.

— Ha OLIEHKY «Hey/JoB/ieTBOpPUTeabHO» (1 0amm) — 3azaHue TiperiofiaBaTesisi BBINOJIHEHO
YaCTUYHO, OOyUaroIuiiCsi He MOXKeT BOCIPOM3BECTU U OOBSICHUTH COJEep)KaHWe, He MOJKeT
M0Ka3aTh MHTeJIJIeKTya/lbHble HaBbIKM pelleHHs T0CTaBJIeHHOU 3a/lauM.

8. YueOHO-MeTOAMUeCKOe ¥ HH(POpMALIMOHHOE 00ecnieueHHEe JUCHUTTMHBI

a) OcHoBHas 1MTeparypa:

1. Apremenko, A.W. OpraHuueckas XuUMHs [Jii HEXUMHU. HaripaBjieHUd TOATrOTOBKU
[SnektponHelid pecypc]: yuebHoe mocobue. — 3BC «Jlanb», 2013.- Pexxum [focryma:
http://e.lanbook.com/books/.

2. OranecsH, D.T. Opranuueckast xumusi [Tekcr]: yuebHuk. — M.: Akagemus, 2011. 432 c. —
(Briciiee npodeccroHanbHoe obpa3oBanue). — ISBN 978-5-7695-6903-6.

0) /lonoiHUTE/IbHAA JIMTEpPaTypa:

1. Apremenko A.M. Oprannueckass xumusi [Tekcr]: yueOHUK.- 6-e u3g. — M.: Boicias mkora,
2007. - 556 c. - ISBN 5-06-003834-7, 978-5-06-003834-7.

2. IIlabapos, FO. C. Opranuueckass xumusi [DneKTpoHHbIM pecypc]. W3patenbctBo: Jlaob,
2011 r.- 848 c. ISBN: 978-5-8114-1069-9. — Pexxum foctyma: http://e.lanbook.com/books/

3. HOposckasi, M.A. OCHOBbI OpraHU4eCcKOW XUMHUH [D/IeKTPOHHBIN pecypc]: yue6HOe mocobue
WsparenbcTBo: "BuHoM. Jlabopatopus 3HaHuii", 2012 r.- 236 c. — ISBN: 978-5-9963-0204-
8. — Pexxum proctyna: http://e.lanbook.com/books/

4. Tepenun, B.II. [TpakTUKyM 10 OpraHUYeCKOM XUMUH [ DyieKTpoH.pecypc |: yueb. mocobue. —
9BC «Jlanb», 2012. — Pexxum foctyna: http://e.lanbook.com/books/.

5. Oprannueckas xumus [Tekct]: yueb rnocobue. Yacts 1 /T. M. Kynukoa, X. f. I'upeBas, JI.
B. Uynposa, 3. P. MynnuHa. — M3aTenbcTBo: MarHUTOropck. roc. TexH. yH-ta um. I'.M.
Hocoga, 2009. — 162 c.

6. KymkoBa, T.M. Oprannueckast xumus [Tekcr]: yue6 mocobue. Yacts 2 / T. M. Kynmukosa,
X. §. I'mpesas, JI. B. Uynposa. — M3aaTesibcTBO: MarHUTOropck. roc. Texs. yu-ta uM. I'.I.
Hocoga, 2010. - 91 c.

7. llly6os, JI.4., VBankos, C.W., IllernoBa, H.K. ®noraijuoHHble peareHThHl B TIpoIjeccax
oboramenusi MuHepanbHOTO cbipbsi [Tekcr]: CrnpaBounuk B 2 kH. /Ilog peam. JLB.
KongpatbeBoii. — M.: Heapa, 1990.- ISBN: 5-247-02670-5.
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8. XaHn, T'.A. ®oTaloHHble peareHTbl U ux TmpumeHeHue [Tekcr]/ T.A. Xan, JL.U.
I"abpuenosa, H.C. BiacoBa. — M.: Hezpa, 1986. — 270 c.

9. Tlepuomuueckue W3/aHUS: HAayYHO-TeXHUUECKHe KypHarbl «Oboramenne pya», «L[BeTHbie
MeTalibl», «LIBeTHass  MeTalnyprusi», «['OpHbIM  WHGOPMAI[MOHHO-aHATUTHYE CKUIA
Oro/I7IeTEHDY.

B) Metopnueckue ykasaHuA:

1. TopsioBa O.E. JIabopaTopHbIii MPaKTUKYM I10 AUCLUTTHHE «XUMHS (JIOTOpeareHToB» s
cTyzeHToB, oOyuaromfuxcs mo HarmpaBneHno 130400 — «['opHoe geno» creLuanbHOCTH
130405 - «O6oraiijeHre TOe3HBIX HCKOTMAeMbiXx» OYHOM M 3a0uHOW ¢opMm oOyueHUs. -
Marnuroropck: MI'TY, 2016. — 50 c.

2. T'opnosa O.E., OpexoBa H.H. MeToanueckue yka3aHusi 110 BBITIOJTHEHHIO KYPCOBOM PabOTHI
no aucuuriiuHe "Xumus GoTopeareHToB" [i/1s1 CTYJeHTOB crielitanbHOCTH 130405 nHeBHOM
Y 3a04yHOM opm obyuenusi. Maruutoropck: MI'TY, 2014. - 51c.

r) IIporpammMHoe o6ecieueHue u THTepHeT-peCcypChIl:
Haumenosanue 10 Ne norosopa CpoOK JieliCTBHE JTULEH3UU
MS Windows 7 [-1227 ot 08.10.2018 11.10.2021
MS Office Ne 135 ot 17.09.2007 6eccpouHo
FAR Manager cBOOO/IHO pacrpocTpaHseMoe | 6eccpoyHo
7Zip cB0OO/IHO pacrpocTpaHseMoe | HeccpouHO

1. XKypnHan «Xumus u xumMuKn» http://chemistry-chemists.com/

2. UndopmaumonHas cucrema — EanHoe okHO focTyna K obpa3oBarenbHbIM pecypcam. — URL:
http://www.window.edu.ru.

3. HarnmonaneHas UH(OpMalMOHHO-aHaIMTHYeCKast cucTeMa — Poccuiickuii MHJeKC HayuHOTo
yutupoBanus (PUHLI). — URL: https://elibrary.ru/project risc.asp.

4. TlouckoBas cuctema Akazsemust Google (Google Scholar). — URL: https://scholar.google.ru/.

5. Xumunueckuii HaBuraTop - moMcK st opraHuueckoro cuHTe3a. http://chemexpress.fatal.ru/

6. Xumuueckuit  cepBep  HimHelp.ru:  yyeGHble ¥ clipaBOYHble __ MaTepHasbl
http://www.himhelp.ru/

7. YueGHble MaTepUaslbl 110 KypCy OpPraHUYeCcKOu XAMUU MI'Y
http://www.chem.msu.su/rus/teaching/org.html

8. Poccutickasi 'ocysapctBenHasi 6ubsmmoreka URL: http://www.rsl.ru/.

9. Poccutickas HarmoHanbHas 6ubmioreka URL: http://www.nlr.ru/.

10. TocymapcTBeHHast ~ myO/iMuHasi —~ Hay4yHO-TexHWYeckas  Oubsmmoreka Poccum  URL:
http://www.gpntb.ru/.

11. Public.Ru - my6mmunas natepHeT-616/moTeka URL:http://www.public.ru/.

12. Lib.students.ru - CtymeHueckasi ouboreka lib.students.ru URL: http://www.lib.students.ru.

13. Hayunasi 6ubmoteka Cankr-ITeTepOyprckoro rocygapctBeHHoro ynuBepcuteta URL:

http://www.lib.pu.ru/.
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9. MaTepua/ibHO-TeXHUUYECKoe ofecreyeHHue AUCHUILTHHBI
MarepuanbHO-TeXHUUEeCKOoe obecrieueHre AUCIUITAHBI BKTFOUAeT:

Tun ¥ Ha3BaHWe ayJUTOPUU

OcHalleHre ayauToOpumn

JIeKLIMOHHAs ayJUTOPHsI

MynbTUMeiMliHbIe CPeICTBA XPaHeHus, epefiaud 1
Tipe/iCTaB/ieHys MHGOPMaLIWH.

JlabopaTtopus (ayz. 09)

1. JTabopaTopHasi yCTaHOBKa ZIJisl TIepPErOHKH KUIKOCTEH.
2. JTabopaTopHast yCTaHOBKa [ijist U3yueHus: (PrU3ruecKom
azcopoLum.

3. JTabopaTopHast yCTaHOBKa [ijis OTIpe/ie/IeHust
BSI3KOCTH.

4. BeCbl TeXHHAYECKME.

KomrnbroTepHslii Kacc

[TepconanbHble KoMmribioTephbl ¢ naketom MS Office, c
BBIXOIOM B VHTepHeT U C AOCTYIIOM B 3JIEKTPOHHYIO
MH(OPMaIOHHO-00pa3oBaTeIbHYI0 cpeny
yHUBepcUTeTa. YueOHble GwibMbl «®PIOTalMOHHBIE
peareHTbl HarpaB/IeHHOTO [eUCTBUS [Jisi TiepepaboTKu
MUHEPAbHOTO  ChIpbsi», «PeareHTHble  OT/e/IeHHs
(10TalMOHHBIX oboraTuTenbHBIX babpuk»,
«®oTaliioHHOe oboralieH:e T0Ie3HbIX NCKOTaeMbIX».

Ayautopuu /il CaMOCTOSITe/TbHOU
paboThI: KOMIBIOTEPHBIE K/IACChI;
yUTaIbHBIE 3aJ1bl OUOIUOTeKU

[TepcoHanbHble KOMITbIOTepHI ¢ TakeToM MS Office,
BBIX0/IOM B IHTEepHeT U C JOCTYIIOM B 3/IeKTPOHHYIO
nH(pOopMaLMOHHO-00pa30BaTeIbHYI0 Cpesy
yHUBepCHUTeTa

[MomeliieHye [/t XpaHEHUS U
NpoduIaKTUUeCKOro
o0c/y>KuBaHUS yueOHOTOo
000py10BaHust

[Ikadsl 17151 XpaHeHUs1 yueOHO-MeTOAUYECKOM
JNOKyMeHTal[|H, yueOHOTo 000pyI0BaHus U yueOHO-
HarJIAHBIX TOCOOUH.
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