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IMeasmu ocBoeHuss AUCHUIUIMHBI «TepMoAuHamMuKa (IOTAaLMOHHBIX — CHUCTEM»
SIB/IIETCSI: pa3BUTHE Yy CTYAEHTOB JIMYHOCTHBIX KauecTB, a Takke (opMUPOBaHHe
npodecCHOHATBLHBIX KOMIIETeHLIUd B COOTBeTCTBUU C TpeboBanusmu PIr'OC BOmo
crietanbHOCTH 21.05.04 T'opHOe feso.

2. MecTo AUCIUILUIHHBI B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl MOATOTOBKH
creMaaucTa

HOuctyrnvHa «TepMoavHaMUKa (IOTAl[UOHHBIX CUCTEM» BXOAWUT B BapUATHUBHYIO
yacTh 6s10ka 1 0o6pa3oBaTe/bHOM MPOrpaMMBbI AVCLUIUIVH 110 BBIOOPY.

[ns  wu3yueHWs [JUCLMIUIMHBI — HEOOXOAWMBbI  3HaHUS  (YMeHUs, BjafieHus),
copmupoBaHHbIe B pe3ysbTaTe W3y4yeHHs (PU3UKH, XUMUH, T€0JIOTUH, OCHOB IepepaboTKH
TI0JIe3HBIX UCKOTIAeMBbIX.

3HaHWe ¥ YMeHHWs CTYJEeHTOB, TIOJlydeHHble TPU W3YUEHUW AWCLIUTLIMHBI
«TepMoayHaMHUKa (JIOTALMOHHBIX CUCTEM» OyayT HeoOXOAMMBI WM TIpH JasibHeiIieM
W3yUYeHUH TaKuX JUCUUIUIUH «OOoraiieHue TMoJe3HbIX HCKOMaeMbIx», «{DI0TaliOHHbIHN
Meto/, oborarreHusi», «TexHOMOTHsT 00OoralieHus TI0JIe3HBIX MCKOMaeMbIX», «VlccienoBaHye
pyZ Ha oboraTumMocTb», «OCHOBBI Hay4HBIX HCC/Ie[0BaHWI», TIPH BBITIOJIHEHUN KYPCOBBIX
TIPOEKTOB.

3. Kommnerennuu oOyuaromerocsi, ¢opmupyemble B pe3yjbTaTe OCBOeHUS
AMCLMIUIAHBI U IVIAHUPYyeMble pe3y/bTaThl 00yJeHust

B pe3ynbTaTe OCBOEHMs AMCLMIUIMHBI «TepMoJvHaMKKa (DIOTAlMOHHBIX CUCTEM»
oOyuaroluiics fo/KeH 00/1a1aTh C/IeAYIOMUMA KOMIIETeHLIUSMMU:

CTpyKTYpHBI

Y 3J1eMeHT

KOMIIeTeHL!
v

IK-14

['0TOBHOCTB yUaCcTBOBATh B UCC/IEJOBAaHUSAX 00BEKTOB MPOdeCcCHOHATBHOU esITeTbHOCTH U

VX CTPYKTYPHBIX 3/IeMEHTOB

3Hamb: - Ha3HaueHWe peareHTOB TpU (JIOTAIMOHHOM O0O0OTall[eHuH TI0JIe3HBIX

HCKOIIaeMbIX;

- CTpoeHMe MOJeKy1 (IOTALMOHHBIX peareHTOB, UX(PU3WYecKue Wu

XUMHUeCcKUe CBOMCTBA, MeTO/bl TIO/yueHUsi, OCOOEHHOCTH [JeWCTBUS MU

obsacTu TpUMeHeHMsT TIpY (DJIOTALMM TOJIe3HBIX HCKOINaeMbIXpa3/INyuHbIX

(bI0TaIMOHHBIX peareHToB;

- (opMbl M MexaHU3Mbl 3aKpervleHWs (PIOTalMOHHBIX peareHTOB Ha

TOBEPXHOCTM MHHEpasoB, UCXOAS W3 CTPOEHUSl MOJIeKyJl peareHTOB U

(10TUpPYEeMBIX MUHEPaJIOB

Ymemb: - aHa/IM3UPOBaTh TEXHOIOTMUYECKHEe PEKUMBI M CXeMbl (IoTaLvy;

- yMeTb HayuyHO O0OOCHOBaHHO TMOAOUWpaTh peareHTbl [/ (IoTaLuU

KOHKPETHOI'0 MHHepara;

- CaMOCTOSITe/IbHO TPUHUMAaTh OOOCHOBaHHBIE pelleHHs OTHOCHTETbHO

BbIOOpa THma  (IOTOpeareHTOB W TIPUTOTOBJIEHHSI  PacTBOPOB

(hoTOpeareHTOB B KOHKPETHOM IIPOM3BO/ICTBEHHOM Mpoliecce

Bnademp: - XMMHUYECKOM U 000raTUTeNbHOW TEePMUHOJIOTHEN; TpaKTUYeCKUMHU

HaBblKaMH, [O3BOJISIFOIIMMU pelllaTb HEKOTOpble TeXHHWYeCKHWe 3a/jauu:

orpejiefieHe KadecTBa (IOTOpeareHTOB, WX OYMCTKH, BblJje/IeHUe

[1nanupyemble pe3yibTaThl 00yUYeHust




Haubosiee yIOTOAKTUBHOM UaCTH;
- HaBBIKAMM TEPBUYHOrO0 XMMHMUECKOrO aHajM3a COCTAaBOB HawuboJee
pacripoCTpaHeHHBIX PEreHTOB

[TK-16
['OTOBHOCTb  BBIMOMHATH ~ JKCTepUMeHTarbHble M jabopaTopHble — UCCIe[0BaHMs,
VIHTepIIpeTUPOBaTh

MoJiydyeHHbI€ pe3yJ/bTdThbl, COCTABJIATH W 3dlMHIIATE OTYETEI

3Hamb: - CBOMCTBa U KjaaccupUKALMI0O MUHEpaioB TO0 UX (IOTAlMOHHBIM
CBOMCTBAM;

- coBpeMeHHbIe KacCU(UKaluu (I0Tal[MOHHBIX PeareHTOB 0 Pa3/inyHbIM
MpU3HaKaMm;

- OCHOBHble MeTOZbl  OMpeJie/ieHHsT CBOWCTB  OpPraHWYecKuX U
HeOpraHWueCcKWX COeJUHEeHHIN pa3/IMUHbIX KJIacCOB B JlaDOpaTOPHBIX U
YCJIOBUSIX;

- TeXHOJIOTHH MPUTOTOBJIEHHUs] OCHOBHBIX ()IOTAL[MOHHBIX peareHToB

Ymemb: - TIPOBOJUTH WCIIBITAaHWS COCTaBa W  CBOMCTBOPTaHUYECKUX U
HEOpPraHWYeCKUX COeJMHeHUM, OTHOCAIIMXCS K Pa3/IM4HbIM Kjaccam
(b0Tal[MOHHBIX peareHToB;

- TIPOBOAWTH OLIEHKY KauecTBa XHWMHUECKUX COeJVHEHWA Tpu
WCIT0/Ib30BaHMH UX B KauecCTBe (JIOTAl[MOHHBIX PeareHToB;

- M0JIb30BaTbCsl COOTBETCTBYHOIEN CIIPABOYHOM JIUTePaTypOu

Bnademb: - TEPMUHOJIOTHel U3yUeHHOr0 Kypca;

- OCHOBHBIMU METOAMKaMHOITIpe/ieJieHUs] Pa3/IMUHBIX  (PU3HUeCcKux
rnapaMeTpoB ~ OpraHWYeCKUX W  HeOpraHW4YeCcKMX  COeJUHeHHH,
WCTONb3yeMbIX B KauecTBe (h/IoTOpeareHTOB, HaBbIKAMH 00pabOTKH
TOJTyUeHHBIX KCIIePUMEHTA/IbHBIX JJAaHHBIX

IIK-18

BrajileTh HaBbIKAMM OpTraHM3al[MM HayUHO-UCC/Ie/IoBaTeTbCKUX paboT

3uamb: - COCTaB, CTpOEHHWe, COBpPEMEHHYI0 HOMEHKIaTypy, (u3nueckue u

XVUMWYeCKHe CBOWCTBA OpPraHMUeCKWUX COeJMHEHWN pa3/MUYHbIX K/I1aCCOB M
TPAKTUKY UCITO/Ib30BaHUSI UX B KauecTBe (D/IOTALMOHHBIX peareHTOB;
- MeTO/bl HW3yYeHWs CTPOeHWe MOJieKy/l (IOTAllMOHHBIX peareHTOB,
PEakKI[MOHHYI0 CIMOCOOHOCTb BeIIeCTB; XUMHUECKYIO0 UAeHTHU(DUKALINIO;
METO/IbI TEOPETHUECKOTO M IKCIIEPUMEHTATBLHOTO UCC/IeIOBAaHUS B 00J/1aCTH
XUMUH,;

Ymemb: - TeopeTMYeCKU H3yuuTb CTpPOeHHe U CBOMCTBA 3a/JaHHOTO0 MHHepaia U
HayuyHO O0OOCHOBaHHO BbIOMpaTh Haubo/iee BakHble coOUpaTeny W
neHooOpa3oBaTesu /iyist PyIoTal[uK JaHHOTO MUHEPara;

- TIPOBOAWUTH TeOpeTHYeCcKre U 3SKCIepuMeHTabHble UCC/eJ0BaHuUs
MeXaHW3Ma 3aKpervieHUsi OpraHUuuecKUX COeJVHEeHHM Ha TOBEPXHOCTSX
MHHepaJiOB pa3HbIX K/1aCCOB;

- ormnpefensaTh Gu3nueckue, (QUIMKO-XUMUUECKHe CBOMCTBA OCHOBHBIX
(dbnoTopeareHTOB, BeMMUMHY aCOpPOLMM OpraHWYeCKUX COeJMHeHUN Ha
TOBEPXHOCTA  MWHepaia,C  OfiepXkaHWe  OCHOBHOIO  BelllecTBa B
dbroTopeareHTax

Baademb: - METO/IaMH HU3yUYeHUs] MeXaHu3Ma JIeMCTBUsI (HIOTAlJMOHHBIX PeareHToB;

- MEeTOZlaMM W MeTOZMKaMHM HW3yuUeHHUs 3HaueHWM M XapakTepa azcopOiumu
peareHTOB Ha MUHEpasiax;

- MeToZamMu  oripefiefieHUs]  (U3WYECKUX CBOWCTB  (D/IOTALIMOHHBIX
peareHTOB;

- HaBbIKAMU CAMOCTOSITEJIbHOW TBOPUECKOW pPabOThI, CHCTeMAaTHU3alliu U




aHa/lM3a MaTepuasna, yMeHUs JiefaTb BbIBOZBI 10 TOJyUYeHHOW arpuOpHOU
vH(dOopMalu

[ICK-6.2

CTIOCOOHOCTBIO BBIOMpATh TEXHOJIOTHIO TPOM3BO/CTBA PAbOT IO 0OOraIieHHIo MoIe3HbIX
HCKOIIaeMbIX, COCTaB/ISTh HEOOXOAUMYIO TOKYMEHTAI[HI0

3Hamb:

OCHOBHBLIE ITOHATHA METO/IOB, C1ioco00B 1 CpeacCTB IT0IyYeHHUA CbIDbA U
KOHLIEHTPATOB IMpH Hepepa60TKe I10J1€3HBIX MCKOIId€MbIX

Ymemn:

BBIOMPATh TEXHOJIOTHIO TTPOM3BO/ICTBA PabOT 10 00OTAIL[eHHFO T10/I€3HBIX
HCKOTIaeMbIX, TPUMEHSITh CITIOCOOBI U CPeZICTBA /ISl TIOTyYeHHUsT
KOH/TULIMOHHBIX KOHIIEHTPATOB, COCTAB/ISATH HEOOXOIUMYIO IOKYMEHTALIUIO
B COOTBETCTBHM C JIEWCTBYIOLIUMH HOPMaTUBaMH

Baadembn:

HaBbIKAMU BbIOMPATh TEXHOJIOTHIO TIPOU3BO/ICTBA PAbOT 110 000raIeH o
T0J1e3HBIX UCKOTAeMbIX, COCTaBJISATh HEOOXOJUMYHO JOKYMEHTALUIO B
COOTBETCTBUH C JIEWCTBYIOLIMMI HOPMaTHBAMHU




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

—KOHTaKTHas pabora — 13,7 aka/i. yacoB:
- ayauTopHas — 12 akaj. 4yacos;

- BHeay/WUTOpHas — 1,7 akajj. yacoB

—camocTosTe/nbHas pabora — 90,4 akaj. yacos;

—I0JrOTOBKA K 9K3aMeHy — 3,9 akaj. yaca
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Pa3gen 1. «O01mue npegcTaB/IeHUs 0 3 IK - 14,
(¢oTarmoHHOM MeTO/AE 0O0OTaIeHusaA U IIK - 16,
(¢10TaMOHHBIX peareHTax» K -18
1.1. Tema «OOmue rmpeAcTaBaeHus o 3 6 YcTHBIM orpoc. INCK - 6.2
¢sioTaIrIMOHHOM MeTo/ie oboraleHus» 3amuTa 1ab0paTOpHBIX U
1.2. Tema «Ha3HaueHue U Kiaccupukauus| 3 1 5 Pelienue gomaiHux 3azay 1o MpaKTUYeCKUX paboT.
(bI0TalMOHHBIX PeareHTOB» TeMe «HomeHknarypa [TpoBepka pereHus
OpPraHUYeCKUX COeJUHEHUN». JIOMallIHUX 3a/la4y
1.3. Tema «PeareHTsl cobuparenmn» 3 1 2 CamocrosiTesibHOE U3yUeHue
yeOHOM ¥ HAyUHO JIUTEPATYPBHI.
1.4. Tema  «PeareHTbl  akTuBaTopel,| 3 2 Y Y batyp
[ToaroroBka K NpakTU4eCKOMY,
JUIPeccopbi»
nabopaTOpPHOMY 3aHSITHIO.
1.5. Tema «PeareHTbl pery/asTopbi» 3 2
HToro no paspeny 1 1 17
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Pazpgen 2. «B3aumo/ielicTBHe MHUHepasioB c| 3 IIK - 14,
peareHTaMmu» IIK — 16,
K -18
I[NICK - 6.2
2.1. Tema «CBoiicTBa MUHEpPanos,| 3 1 5 CamocTosiTesTlbHOEe U3yueHue YcTHBINM ompoc.
BJIMSIFOLLIE HA TMPOLIeCC B3aUMOJEWCTBUSI UX yueOHOU U Hay4YHO JIUTepaTyphl. 3armura 1abopaTopHBIX U
C MUHepaiaMu» [ToaroroBka K NpakTU4eCKOMYy, MpaKTUYeCKUX paboT.
2.2. Tema «OCHOBHbIE dopmeI| 3 1 1 5 71ab0paTOPHOMY 3aHSTHIO. Pewienue gomaiHux 3azau.
B3aUMO/IeMCTBUS peareHTOB C MUHepaiaMu» BreinosiHeHue gomariiHero [IpoBepka BBITIO/IHEHUS
3a/1aHuA 10 U3YUYeHUIO JloMalllHero 3a/aHus
KPUCTa/UTMUeCKUX peLleToK
MUHEPAaJIOB
HToro no pasaeny 1 1 1 10
3. Pa3pen «YreBofaopoabl Kak| 3 IIK — 14,
(¢roTaruoHHbIE peareHThI» IIK - 16,
I[K-18
_ I[ICK -6.2
3.1. Tema «CtpoeHue, CBOMCTBA MpeeIbHbIX| 3 5 CamocTosTenbHOe Y3yueHue 3arumra 1abopaTopHBIX U
yrneBoopofoB. CriocoObl TIONMyueHUs W yueOHOM 1 HayYHO TUTepaTyphl. MPAaKTUYEeCKHUX paboT.
TIpUMEHeHVe TIpefie/ibHbIX YI/IeBOJOPOJOB B [ToaroroBka K MpakTU4eCKOMY, [IpoBepka pelieHus
KayecTBe ¢I0TOpeareHToB». nabopaTOpPHOMY 3aHSITHIO. JIOMallHUX 3a/ay.
PellieHrie JoMalllHUX 3aa4 MO
3.2. Tema «Crpoenne u cBoucTBa| 3 5 TeMe «VI30Mepusi OpraHuyeCcKux

STUJIEHOBLIX YIJIeBOAOPOOB. HpI/IMEHeHI/Ie

COeZIMHEeHUI» .
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3TU/IEHOBBIX yI/J1€BO/IOPO/IOB IS
TIPOU3BOZICTBA (hJIOTOPEareHTOBY.
3.3. Tema «CTtpoeHue, cBoiicTBa| 3 5 CamocrosiTeslbHOE U3yueHue
apoOMaTUYeCKUX yTaeBoopogoB. CriocoObl yueOHOM ¥ HayYHO JIUTepPaTypPhl.
MOJlyueHus] U TpYMeHeHue apoMaTH4eCKUX [ToAroToBKa K MpakTUYeCKOMY,
YIJIEBOZOPOZOB B KauecTse 71abopaTOPHOMY 3aHSTHIO.
db1oTOpeareHTOB»
HToro no paspeny 15
Pazgen 4. «Kucnopopgcoaepxamue| 3 IIK - 14,
OpraHuuyecKue COeJMHeHUs KaK IIK - 16,
(1oTanuoHHbIE peareHThI» IIK-18
4.1.Tema «CTpoeHHe U CBOWCTBa CITUPTOB.| 3 5 CamocTosTenbHOe Y3yueHue YcTHBIN ompoc. IICK - 6.2
CrniocoObl  TONy4eHWss W TIpUMeHeHue yueOHOI 1 Hay4YHO JIUTepaTyphbl. 3aruTa 1ab0paTOpHBIX U
COMPTOB B KauecTBe (hJI0TOpeareHToB » [ToAroToBKa K MpakTUYeCKOMY, MPaKTUYeCKUX paboT.
4.2. Tema «CTpoeHne U  cBoiicTBa| 3 ) 71abopaTOPHOMY 3aHSTHIO. [IpoBepka BBINIO/IHEHUS
KapOOHOBBIX KUC/IOT. CTIOCOOBI MO/TyueHHs U BrimonHeHre KypcoBOi paboThI KypCOBO# paboThI
NpUMeHeHHe KapOOHOBBIX KMC/IOT B KAUeCTBe
dboTOpeareHToOB»
4.3. Tema «CTpoeHue u CBOWCTBa 3(pupoB.| 3 4
Crioco0bI TIOTyYeHus1 ¥ IPUMeHeHUsT 3(UpOB
B KauecTBe (I0TOpeareHTOB»
HToro no paspeny 14
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Paspen 5. «Cepocopepxaipye opraHu-| 3 IK — 14,
yecKue coeJuHeHHs Kak ¢ioTaljHOHHbIE IIK — 16,
peareHTbI» I[IK-18
I[NICK - 6.2
5.1. Tema «CTpoeHHe U CBOWCTBaTHOJIOB. 3 4 CamocTosiTennbHOe U3yueHue YcTHBINM ompoc.
[TpMeHeHVe THO/IOB B KaueCTBe yueOHOM ¥ HayYHO JIUTepPaTyPhl. 3amuTa 1ab0paTOpHBIX U
(0TalMOHHBIX PeareHTOB» [ToAroToBKa K MpakTUYeCKOMY, MpaKTUYeCKUX paboT.
71abopaTOpHOMY 3aHSTHIO. [IpoBepka BBITIOJTHEHUS
BbimnonHeHne KypcoBoi paboThl KypCOBO#i paboTbI
5.2. Tema «CtpoeHue u 3 4 CamocrosTesibHOE U3yUeHue
CBoOMCTBaCcy/b(hOHATOB U CyIb(HaToB. y4ueOHOM 1 HayUHO JTUTepaTyPhl.
[TpumeHeHre CyIb(QOHATOB U Cy/b(}aTOB B [ToAroTroBka K NpakTU4eCKOMY,
KauecTBe (UIOTALMOHHBIX PeareHTOB» nabopaTOpPHOMY 3aHSITHIO.
5.3. Tema «Ctpoenue u 3 1 1 4 BeirosiHeHMe KypcoBOi paboThI.
CBOMCTBaKcaHTOreHaToB. CrIoco0bI
TI0JIyYeHUs1 U IpUMeHeHre KCaHTOreHaToB B
KauecTBe (UIOTALMOHHBIX PeareHTOB»
5.4. Tema«CTpoenue u 3 4
coricTBaguTHOGOChaToB. CriocoOb
TIO/TyYeHHs ¥ pUMeHeHue JuTrodocdaToB B
KauecTBe UIOTALIMOHHBIX PeareHTOB»
HToro no paspeny 1 1 16
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Pazgen 6. «A3oTcopepxamue| 3 IIK - 14,
opraHuyeckKue COeUHeHUs Kak IIK — 16,
(pnoTanuonHbIe peareHTHI» I[IK-18
I[NICK - 6.2
6.1. Tema «CTpoeHue ¥ CBOMCTBaaMUHOB» 3 4 CamocTosiTesTlbHOEe U3yueHue YcTHBINM ompoc. [IK - 14,
yueOHOU U Hay4YHO JIUTepaTyphl. 3armmura laboparopHbix 1 (TTK — 16,
[ToaroroBka K NpakTU4eCKOMYy, MpaKTUYeCKUX paboT. I[IK-18
71ab0paTOPHOMY 3aHSTHIO. [IpoBepka BbITIO/THEHUS I[ICK -6.2
BbimnonHeHne KypcoBoi paboThl KypCOBO# paboTbl
6.2. Tema «CriocoObI TOTy4eHust 1 3 4 CamocrosTesibHOE U3yUeHue YcTHbIM OMpoc. IIK — 14,
TIpUMEeHeHVe aMUHOB B KaueCTBe yueOHOM U Hay4YHO JIUTepaTyphl. 3amura siaboparopHbix 1 ([TK — 16,
(10TaLMOHHBIX peareHTOB» IToaroroska K pakTU4eCcKoOMy, MpaKTHUeCKux pabor. IIK-18
71ab0paTOpHOMY 3aHSITHIO. [TpoBepka BbITTOTHEHUS INCK - 6.2
BeirosiHeHMe KypcoBOi paboThI. KyPCOBOM paboThI
6.3. Tema «HurpocoeguHenusi. Crioco0bl 3 4 YcTHBIN onpoc.
TI0JIyYeHUs] U IPUMeHeHHe 3armuTa 1ab0paTOpHBIX U
HUTPOCOeZIMHeHWH BO hioTalvn» MPAKTHUYECKHUX pPaboT.
[IpoBepka BbITIOJTHEHUS
KYPCOBOM pabOThI
HToro no paspeny 12
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Paspen 7. «PeareHTbI-perysiTopel Hu| 3 [IK - 14,
TEeXHOJIOTUM IPUTOTOB/I€HUS] PeareHTOB» IIK - 16,
7.1. Tema «PeareHTbI-[1e[peCcCOpbI. 3 1 1 2,4  |CaMocCTosATe/IbHOE U3yYeHue YcTHBIM orpoc. I[IK-18
Heoprannueckue fierpeccopsl. yueOHOM ¥ HayYHO JIUTepPaTypPhl. 3ammra KypcoBoi pabotel  |I[ICK — 6.2
BbicOKOMOIeKyJIsIpHbIe OpraHuyecKue [ToAroToBKa K 3aliyTe KypCOBOU
JIeTIPeCCopbI» paboTHI.
7.2. Tema «PeareHTbI-aKTUBaTOPHI. 3 1 2
XapakTepyCTHKa OCHOBHBIX aKTUBaTOPOB.
MexaHH3Mbl IelCTBUSI aKTUBAaTOPOB»
7.3. Tema «TexHo/10ruy NpUroToOBIeHUS 4 1 1 2
OCHOBHBIX (h/IOTalJUOHHBIX PeareHTOB»
HTtoro no pasaeny 1 2 2 6,1
HToro nmo pucuunimHe 4 4 4 90,4 3auet, KypcoBasi padora




5. O0pa3oBarenbHbIe U HH(OPMALIOHHBIE TEXHO/IOTHH

B mporiecce mpernofjaBaHus AMCLUTUIMHBI «TepMoAMHaMHUKa (UIOTAl[MOHHBIX CHUCTEM»
TIPUMEHSIFOTCS TPaJULIMOHHAsI ¥ UHTePaKTHUBHAsi 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

[Mo pucuunavHe «TepMogvHaMKMKa — (JIOTAllMOHHBIX — CUCTEM»  TIPeyCMOTpPEHa
ayZIMTOPHAsi U BHEAyIUTOPHasi CaMOCTOosiTe/lbHasi paboTa 00yJaromuxcsi.
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 — 11,44yacoB):

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
| |
OHC,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,-CH,6) CH;-O-CH,-CH:g) H-COH

CH;
1) CH-CH,-NH, e) CH;-CH-CH; ) CH;-CH-CH,-
CHs OH
3) CH;-CH=CH-CH,-CH:u1) CH;-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) CsleoB) C2H402 F) C3HGO.
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) CHQCI-COOH



1. Haiigute MeXkiaccoBblM H30Mep BellectBy r.Ha3oBute 5TU  BemectBa IO
CUCTeMaTH4eCKOW ¥ TPUBUAJIbHOW HOMEHK/IaType

2. Tlonyuute BeleCcTBO au3 3TaHasId. Hanuinvre ypaBHeHHe peakijyu.

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') OKUC/IEHHSI.

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) 3aMeleHust 0) mpucoearHEeHUS
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.I1pu dnoTtanum HecynbGUAHBIX Py UCIIOIb3YeTCsl TeXHUUEeCKasl OJIeiHOBasi KUC/I0Ta MapKu b,
cofepxkaias He MeHee 95 % cmecw XUMPHBIX KMCIOT. PaccudraiiTe 4uc/io MOIeM KUCJIOT —
onmeuHoBoii Ci7H3sCOOH, munHoneBoii Ci7H3COOH, nanvutuHoBoil CisH3COOH wu
creapuHoBOU C17H3sCOOH, BXoAAIMX B COCTaB 1KI TeXHUYECKOM KHUC/IO0ThI, €C/IU COZep’KaHue B
Hell yKa3aHHbBIX KUC/IOT 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 peakiLuii B opraHuueckoit xumuu. Knaccudukaiysipeakijyii B opraHuuecKoi
peareHTOB U (hJIOTHPYEeMbIX MUHEPAsIOB XUMHH (C TIPUMEepPaMH).
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 — CHp — C — CH, — CHy

|
CH; — CH — CHs

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

10 CH; — C‘H - CIH — COCH
CH CHs

2 cﬂg—ﬁ_ CIH— CHs

Q CHz

3)
CH; —CH = C — CH —CHCI

| |
CH; CH; — CH:

4 0
C — CH —HC = CH —CHa
H Nloz
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

HasoBure 110 cucteMaTryeCcKoi HOMEeHK/IaType c/leiytollie OpraHuueckue CoeJMHeH st
b

CH: — ClH - ClH — CHsz
CHz CHs
2 CHy — CHp — CH — CH;OH
CHs3
3
CH: — CH; — CH — CH — CH; — CHs
| |
CHz GCoHs

4
) CHs—CHzf(llz(:H — CH3

CHz

3ayaua K omety Ne 6

Hanuiimte cTpyKTypHBIe (POPMYJIbI BCEX M30MEPOB OYTH/IOBOTO CIIMPTA U JjaiiTe UM Ha3BaHMUS TI0
CHCTeMaTHUeCKOW HoMeHK/IaType. OTMeTbTe CpeJiv HUX MIeEPBUUHBIE, BTOPUYHbIE U TPETUUHBIE
CTIAPTHI.

3agaua k ounety Ne 7

Harnuimre cTpyKTypHbIe (JOPMYJIbI BCEX N30MEPOB aMUIOBOTO CIIMPTA U JlaiiTe UM Ha3BaHUS 10
CHCTeMaTU4ecKol HoMeHK/1aType. OTMeTbTe Cpe/ii HUX MepBUYHbIe, BTOPUYHbBIE U TPETHUHBIE
CITUPTHI.




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-meTtun-4-u3omnponunbeH3orn;

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=cC—¢

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 M300pa)keHo 3TUMU (hopMyiamMH. :




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUueHust

OLleHOuHbIe CpejCTBa

CHs 4 CHy \ . CHiCH;
1) | c
CH; — C — CH, — CHs CHy ~ . CH
|
CHs
ot 5)  CHsCH: . CHs
| CHz-CHy .~ . CHs

2) CHs —CH;— € — CHy — CH,
CH;
6) CHy . CHiCHs

CHs c

3) | CHy .~ . CH:
CH3 — C —CH; CHs -
|
CH,

|
CHs

3agaua K ouety Ne 13

Ha3zoBuTe o cucTeMaTUUYeCKOM HOMEHK/IaType C/1e4yrolie OpraHnuyeckre CoeAMHEHWs:
CHs CH;
1) CH: — CH =C—CH— CHcl 4) | |
C‘HE c:lzf . CH=cC —?-CH—ClH—CHs
HC < CzHs
“Sehy
2) CH, =CH—CH=CH —CH—C =CH
I

CH = cH,

3 O o]

~

-
C— CH=CH—CH, —CH, — C
H : tH

3amaua K ouery Ne 14
Cpe/y HanMCaHHBIX HIDKe (GOpPMyJT Hal/IUTe WIEHTHUHBIE. YKa)KUTe, CKOJIBKO BCErO BEIL[eCTB
1300pa’keHo TpY MOMOIIY 3TUX (Hopmyt

b PN P 5) CH: — CH CHy, — CHs
CH; CHg N/
cH
|
2 CH; — CH, —CH, — CH, CHz
6)  CHy — CH — CH — CH,
| |
3 Cre CHs  CH;
CHs—CH — CH —CHs
| 7)) CHy — CH; — CH — CH, — cHs
CH3 |
CH;
CH, — CHs
3 | 8) cHy CHs
CH, — CH; CH — ch
~
CH; CHs

Bnagets

XUMHNUECKOU u oboraturenbHOU

ITpumepHble eapuaHmMbl MecMoO8bIX 3a0AHULL:




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUueHust

OLleHOuHbIe CpejCTBa

TePMHMHOJIOTHEH; TPAKTUUeCKUMU HaBBIKAMH,
TI03BOJISFOILIAMU pelarb HEKOTOpbIe
TeXHUUECKUe 3a[aui: OIpe/ie/ieHne KauecTBa
(GioTOpeareHToB, WX OUWCTKH, BbIZEIeHHEe
HauboJsiee yI0TOAKTUBHOM UaCTy;

- HaBbIKAMH [TEPBUYHOTO0 XMMHUECKOT0 aHaIn3a
COCTaBOB Haubosiee pacrpoCcTpaHeHHbIX
PEreHToB

1. 3akoHuUUTE OmpesesieHHe.
H3omepbl — 310...
2. 3aKOHUMTE OmpeiesieHue.
I'emepoyukauyeckue coeOUHeHUs1 — 3TO. ..
[IpuBenuTe 1-2 ripumepa.
1. 3akoHuuTe onpeeneHue.
I'omonoz2u — 370...
2. Hamuiure cTpyKTypHbIe (hOpMYJibl M HA30BUTE TI0 CUCTEMaTUUeCKON HOMEHK/IaType BCe
M30Mepbl aMWIOBOI'O CITMPTA.
3. 3aKOHUWTe OIlpe/ie/ieHue.
Ayuknuyeckue coeOUHeHUs1 — 3TO. ..
ITpuseguTte 1-2 npumepa.
4. Hanuiuvre CTPYKTypHbIe (OPMYJIbl COeMHEHW:
a) MeTWI3THU/IaMUH;
0) 4,5-TUpPOKCHU-3-MeTH/I-2-TIeHTaHOH;
B) 2,3-AuMeTH/I-2-0yTeHOBasi KUCJIOTa.
4. .3aKOHUUTe OIlpefiesieHue.
TI'omonozuueckuti psd— 3T0...
5. HanwuiuTe cTpyKTypHBbIe (DOPMY/Ibl M HA30BUTE 110 CUCTEMAaTHYECKOW HOMEHK/IaType BCe
H30Mephbl reKCeHa.
6. 3akoHuMTe OrpefiesieHue.
Anuyukauueckue coeouHeHust — 3T0...

[TIK-16

I'0TOBHOCTB BBITOJIHATD SKCITeprMEeHTa/IbHbIE U1 na60paToprle HCC/ieJOBaHNs, MHTEPIPETUPOBATH IMOJIyUE€HHBIE€ Pe3YJ/IbTdThI, COCTABJIATH W 3alJHUILIATh OTUYEThI

3HaTh

- CBOMCTBA M K/IacCU(UKALUI0 MHUHepasoB IO
1X (h7I0TaLMOHHBIM CBOMCTBaM;
- COBpeMeHHbIe
(GI0TaLIMOHHBIX ~ peareHToB
TIpU3HAKaMm;

K/1accuukauuu
Mo  pa3/IUYHbIM

[TpyMepHbIii TiepeyeHb TeOPeTHUeCKHUX BOMPOCOB K 3aUeTy:
1. TlpenenbHble YIyieBOAOPO/bl: CTPOEHHe, TOMOJIOTHUeCKUH psif, h30Mepusi, pusnueckue u
XUMUYecKre cBoicTBa. [IpuMeHeHUe
¢d1oTOpeareHToB.

npeaejbHbIX  yIJieBOAOPOJAOB B  KaduecCTBe




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUueHust

OLleHOuHbIe CpejCTBa

- OCHOBHble MEeTO/Ibl OIlpejie/ieHUs1 CBOMCTB
OpraHuuYecKux M HeopraHWUueckux CoejrHeHWH
pa3MuHbIX KJacCOB B  J1a0OpPaTOpPHBIX U
YCJIOBUSIX;

- TexXHOJOTWH TIPUTOTOBJIEHUS
(b10TaLIMOHHBIX peareHTOB

OCHOBHBIX

2.

3.

9.

HenpezenbHble yriaeBofopofbl STUIEHOBOTO psifia: CTPOeHWe, TOMOJIOTUYECKUW psf,
ru3oMepusi, (uMyeckie W XUMHUYECKHe CBOMCTBO.
TIPOM3BOJHBIX /ISl IPOU3BOACTBA (DJIOTOpeareHToB.

HenpezenbHble yriieBoJopo/ibl alleTUIeHOBOrO psiia: CTPOeHHe, TOMOJIOTHUYeCKUN psifi,

IIpumeHeHre alKeHOB U UX

HOMEHK/aTypa, H30Mepus, (u3nyecKhe M XUMHYeCKWe CBOMCTBa. IlpumeHeHue
alieTuieHa U ero Npor3BOJHbIX.
LuknonapaduHbl: CTpoeHWe, U30MepHs, (U3UYeCKMe U XUMHUeCKue CBOMCTBA.

[TprMeHeHMe yTIeBOJOPO/OB B KaUeCTBe arlo/IsIPHBIX cobupaTereii.

ApomMaThueckre yryieBoJopo/ibl. DJIeKTPOHHOe cTpoeHue OeH3omma. ['omMosorinueckuii psij
OeH30/1a, HOMEHK/aTypa, u3oMepus, (u3nueckMe U XUMHUUECKHMe CBOMWCTBa
apoMaTUueCcKuX yriaeBofoponoB. IIpvMeHeHue apomaTUUeCKUX YIJIEBOLOPOZOB B
KauecTBe (UIOTOpeareHTOB.

[TpupogHble UCTOYHUKU yraeBoopofoB. Hedts, criocobwl ee mepepaboTku. IIpoayKTs
riepepaboTKH HeTH Kak (hI0TallMOHHbIE peareHThl.

Crnuptel. Knaccudmkanms crnuptoB. [IpefienbHble OHOATOMHBIE CIIMPTBI: CTPOEHUe,
rOMOJIOTUUECKUI psifi, HOMEHK/aTypa, u3oMepusi, pusnueckue U XMMA4YecKre CBOMCTBA.
[IpuMeHeHHe CIMPTOB BO (PJIOTALUU.

Crnuptel.  Knaccudukanuss —Crvpros, XUMUUecKHue, aJcopOIMOHHbIe
CBOWCTBA CIHPTOB. PacrpesiesieHue 3/1eKTPOHHOM IUIOTHOCTM B MOJIEKYyJax CIIHPTOB.

(dbusuyeckue,

[IpuMeHeHHe CIMPTOB BO (PJIOTALUU.

Oprannyeckue kuciaotel. Kiaccudukanuss kucnor. IlpesenbHble  OJHOOCHOBHBIE
KapOOHOBbIe KHCJIOTBI: CTPOEHME, TOMOJIOTMUeCcKuid psii. HomeHKaTypa, n30Mepus,
¢busnueckre U XMMAYeCKUe CBOMCTBA KUCJIOT.

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

11. A3orcogepkarye

KACIOT. Du3nueckue, XUMHUYeCKHe, afcopOI[MOHHBbIe CBOWCTBA KapOOHOBBIX KHCJ/IOT.
Briciive 0iHOOCHOBHBIE KADOOHOBBIE KUC/IOTHI U UX Mbl/la KakK (I0Tal[MOHHBIE peareHThbI

opraHuyeckde coeJuHeHUss — aMuHbl. (CTpoeHHWe aMUHOB,
HOMEHKJ/IaTypa, W3oMepusi, CBoKcTBa. CriocoObI MOTyUYeH|sl aMUHOB M MIX TIDUMEHeHHe BO




CTpyKTypHBII

3/IEMeHT [Tnanupyemble pe3ynbTaThl 00yUueHust OreHOuHBIE CpefCTBa
KOMITeTEeHLIU
dbotaumu.

12. Cepocojepkalljie opraHA4yeckre COeJUHEHUs: TUOJIbl, OpraHuyecKue Cy/ab(OKUCIOTHI,
cy/b(hoHaThl, ankuwicyab(arbl. CTpoeHUe, CBOMCTBA CEPOCOJEPIKallUX OpraHuYeCcKUX
coefiiHeHUH. VX prMeHeHue BO (hIOTaLUU.

13. Cepocopepykalijue opraHuueckue COeJMHeHHWs: KcaHToreHatbl, a3podioTel. CTpoeHHUe,
CBOMCTBA, CMOCOOBI TIO/MyueHHs] KCAHTOT€HAaTOB M a’poduioToB. IIpuMeHeHue
KCAHTOreHaTOB U a3p0o(h/I0TOB BO (PyIOTALIMH.

Ywmets - IIPOBOAWUTHL  MCHbITaHWs  coctaBa U | IIpumepHsle 3agaun:
CBOMCTBOpPraHWUeCKWX U  HeopraHuueckux | 1. KaTvoHHbI (ioTopeareHT-cobuparens naypunamuH CioHosNH> mosyuatoT M3 >KUPHBIX
COeZIMHEeHUM, OTHOCSIMXCS K Pas3/lMuHbIM | KUC/IOT KOKOCOBOTO Macja U MCIOJB3YHOT NMpU (PJIOTAliUM CUIMKaTHBIX MUHEPAJoB B BUJE
KJlaccam (pIOTallMOHHBIX peareHTOB; pacTBopuMOM B BoJie cosu. PaccuuTaiiTe MacCy JaypuiamMuHa, HeOoOXOAMMOTO [ijist
- TPOBOJUTH OLIEHKY KauecTBa XUMMuecKuX | ¢uotauuu 100 r pyzbl, eciv pacxoz ero conv coctaBui 88,6 r/T.
CcoeIMHEHUM TIpU  WCIOJb30BaHMKM UX B |2. dyotopeareHT-cobuparens mapku AHII-14 mony4arOT BOCCTaHOB/IEHHMEM BOZOPOZOM
KauecTBe ()/I0TALMOHHBIX peareHToB; HUTponapaduHOB, 00pa3yroIUXCsl MPY HUTPOBaHWK HW30MepHbIX mnapaduHoB CisHz. s
- onpezensiTh ¢ur3nueckue, ¢bu3MKO- | OTAENeHrs aMUHOB OT TIOJTy4eHHOUM cMecH ee oOpabaTbiBatOT X10poBoopoJoM. Orpesenure
XUMUUYeCKUe CBOMCTBA OCHOBHBIX | cofiep)KaHue aMUHOB (Macc. %) B 50 KT 3TOM cMecH, eC/ii Ha peaklvio uspacxooBanud 150
(oTOpeareHToB, BeJINYMHY azcopbuuu | mosieit HCI.
OpraHuuecKux coeJuHeHWN Ha moBepxHOCTH | 3.Ilpy ¢noTaumy HecynbQUIHBIX PpyJ HUCMONb3YyeTCs TexXHWYecKas OJierMHOBas KHUCJIOTa
MUHepasa, COo/lep>KaHrhe OCHOBHOIO BellecTBa | Mapku b, copepikaias He MeHee 95 % cMmecH >KUPHBIX KUC/IOT. PaccunTaiiTe uncio moJsiei
BO (ioTOpeareHTax KUUIOT — oniernHoBOM Ci7H33COOH, nunoneBout Ci7H3,COOH, nanmuturoBor Ci5H3COOH
n creapuHoBoii C;;H3sCOOH, Bxopsiyx B cocTaB 1Kr TeXHWYeCKOW KHWC/IOThI, €ec/iv
COJieprkaHue B Hel yKa3aHHBIX KMCJIOT COOTBeTCTBeHHO paBHO 40, 25, 18 u 14 macc %.
Bragets - TEPMUHOJIOTHEN U3YUYeHHOI0 KypCa; [TpriMmepHBIe BONPOCHI /1/151 TPOBEPKX 3HAaHWI

- OCHOBHBIMU  METOAMKaMUOIIPe/IeTeHUs
Pa3IMUHbIX bu3ruecknx rlapameTpoB
OpraHUUYeCKUX U HEOPraHWMUYeCKUX COeIMHEHHH,
UCIIO/Ib3yeMBIX B KauecTBe (DJIOTOpPeareHToB,
HaBbIKaMU ob6paboTku TIOJTyYeHHBIX
9KCIePUMEHTa/IbHBIX JaHHbBIX

1. Kyaccel opraHMuecKux coejUHeHUH (C NprMepamH).

2. Knaccugukaiys opraHuyecKux coeJMHeHuH (C IpuMepamm).

3. [lpupoja U (Qu3NuecKkue CBOMCTBA KOBajeHTHOW CBs3U. [losisipHble U HeMossipHble
KOBaJIeHTHbIE CBSI3W. JIUIO/IbHBII MOMEHT MOJIEKYJIbI.

4. Asorcopgepskalue oOpraHdvyeckue coejuHeHUss — amuHbl. (CTpoeHHWe AaMUHOB,
HOMEHKJ/IaTypa, u3oMepusi, CBoiicTBa. CIocoObl MoJTyueHrsi aMUHOB M MX TTPUMeHeHHe BO




CTpyKTypHBII

3/IEMeHT [Tnanupyemble pe3ynbTaThl 00yUueHust OreHOuHBIE CpefCTBa

KOMITeTEeHLIU
dbotaumu.
Opranvyeckve KucaoTel. Knaccudukanms kuciaot. IlpesenbHble  OJHOOCHOBHBIE
KapOOHOBbIE KHUCJIOTBI: CTPOEHHE, TOMOJIOTUYeCKWi psi. HoMeHKaTypa, M30Mepus,
¢usnueckre W XUMUYeCKHe CBOWMCTBA KHUC/IOT. [IprMeHeHre KapOOHOBBIX KHCJIOT B
KauecTBe (UIOTOpeareHTOB..
[IpupogHble UCTOYHUKYU YTieBoAoposioB. HedTs, criocobnl ee repepaboTku. I[IpoayKThI
riepepaboTKK HeTH Kak (I0TallMOHHbIE peareHThI.
Cepocojepkalijie opraHu4ecKrde COoeIMHeHUs: THOJbl, OpraHh4yecKue Cy/b(OKHUCIOTHI,
cy/ib(oHaThl, ankuacyib@aTel. CTpoeHHe, CBOWCTBA CEPOCOAepIKaluX OpraHuYeCcKux
coefiiHeHUH. VX npuMeHeHue BO (hIOTalMH.

ITK-18

BnaseTb HaBbIKa

MU OpraHM3alliy HayYHO-UCC/IeI0BaTe/IbCKUX pPaboT

3HaThb

- COCTaB, CTpO€eHMUe, COBpPEMEHHYH0
HOMEHK/IaTypy, (Gu3nueckue W XUMHUUECKHe
CBOMCTBA OpraHUYeCcKux CcoeIMHeHU
pas/IMYHbIX KJ1aCcCOB U MPaKTUKY
VICTIONB30BaHUs MX B KauecTBe (DJIOTAljMOHHBIX
peareHTOB;

- MeToJbl U3yueHHs CTPOeHHe MOJeKy
(OTalMOHHBIX ~ peareHToB,  peakKLMOHHYO
CIIOCOOHOCTH BeIIleCTB; XUMHYECKYHO
WJeHTU(UKALIUI0; MEeTO/Jbl TEeOPeTUYEeCKOro U

9KCTIePUMEHTA/IbHOTO MCC/Ie/IoBaHUs B 00/1acTu
XUMWH;

COoOONNSOOUTHE WN =

TTpuMepHbIii TiepeueHb BOTIPOCOB MPH MOJATOTOBKE K 3allliTe KypCOBOM paboThI
CTpoeHMe U CBOMCTBa MUHepasa

YcoBus 3aneranvisi B IpUpo/ie, MeCTOPOKeHHSI.

CrpoeHwue, 3/1eKTPOHHAsI CTPYKTYPa, KPUCTA/UTMUEeCKast PellieTka MUHeparia.

dusnueckre, XMMAYeCKUe CBOMCTBA MUHEpaJa.

ITpyMeHeHHe MUHepasia B HApOAHOM XO3SIMCTBe.

XuMHUeCKHe CBSI3M B MUHepasiax.

TUMbI KPUCTA/VTMYECKUX CTPYKTYP MUHEPAJIOB.

Knaccudukaliysi MUHEpPasoB TI0 THITy XUMHUECKOW CBSI3U M KPUCTA/UTMUECKON CTPYKTYpe.
B3auMOCBsI3b XapakTepa HEHAaChII|EHHbIX CBSI3€i Ha TOBEPXHOCTM MHUHepaja W €ero
a7IcCOpOLIMOHHBIX CBOUCTB.

10. dnoTaloHHbIe peareHTHI B MpoLjeccax 0boraiteHus Mosie3HbIX UCKOTaeMbIX.
11. Ha3HaueHue peareHTOB BO (p/IOTAL{MOHHOM ITpoLiecce.

12. PeareHThI — cobuparenu /s GuioTalii MUHEepaJia.

13. PearenTsI — neHOOOpa3oBaTesu Jyisi GyioTari MUHepaJia.

14.0OcHoBHbIE  (HOPMBI

Y MeXaHU3Mbl
MOBEPXHOCTH MHUHepaJa.

3aKpervieHUsi OpraHhuYecKMX COeJJMHeHWW Ha

15. dusnueckast aicopOIMsi MPH B3aMMO/IeHCTBUY MHUHEPAJIOB C peareHTaMH.




CTpyKTypHBII

3/1eMeHT [11aHUpyeMble pe3y/bTaThl 06yueHHs OLieHOUHBIe CPefCTBa
KOMTIeTeHI U
16. Knaccudukanyss MojieKya1 U aficOpOeHTOB M0 MX CIIOCOOHOCTH K HECIelU(pHUeCKUM U
crieLIeCcKAM B3aMMOZeiCTBUSAM.
17. Xumuueckas azcopbLys Ipy B3aUMO/IeliCTBUY MMHEpasIoB C peareHTaMu.
YMeThb - TeOpeTUYeCcKU M3yuyuTh CTPOEHHe U CBOMCTBa [ Bompockl Mpy 3aluTe KypcoBoi paboThI:
3a]JaHHOTO0 MUHepasa M HayyHo OOOCHOBAHHO | Ha3HaJYeHHe peareHToB NpH (/I0TALMOHHOM 00OTaIeHHH TT0/e3HbIX HCKOTaeMbIX,
BLIOMpaTh Haubosiee BaKHbIe coOMparenn U | CTpOeHWe MOeKy/l (GIOTal[MOHHBIX peareHTOB M UX COBPEMEHHYI KiacCudUKaIuio,
neHoobpasoBaTen Ay (IOTAlM  JAHHOTO | MeXaHM3MbI 3aKperyieHus (hIoTopeareHTOBHA TIOBEPXHOCTH M3yYaeMOro MUHepasa, UCXOZs
MUHepana; 13 CTPOeHHs] MOJIEKY/l peareHToB 1 (hIOTUPyeMbIX MUHEepasoB,
- TIPOBOJHTE TeopeTuyeckye 1 | HayuHo 060CHOBaTh M TIOZOOpaTh peareHTHI-coOMpaTeny /s (OTAlAM KOHKPETHOTO
SKCIIepUMeHTa/IbHbIe UCCleJ0BaHuUs MeXaH|3Ma | MUHepasna.
3aKperjieHuss OpraHWYecKMX COeJUHEeHWH Ha
TIOBePXHOCTSIX MUHEepasoB Pa3HbIX K/1aCCOB-
Bragets - MeTOZlaMH1 U3y4eHHs] MeXaHU3Ma JieiCTBIs 3azaun:
(prroTarMOHHbIX peareHTos; _ | 1. Tpu dnorarmu cynb(uaHbIX Py B KauecTBe TeHOO6OpasoBaTe/isi MCIIOIb30BaId mpem-
- METOAaMM 1 METOANKAMU U3yHEHW SHAUCHIN | poypcpopprii  ciupt. PaccunTaiiTe KonmuectBa crmpra (B Mosisx), HeobXoAumoe [is
1 XapakTepa azcopOLuK peareHTos Ha ¢otarmu 120 T KOHL|eHTpaTa, ec/id Pacxog CMpTa cocTaBui 50 I/T.
MHHEpanax, . 2. Ilpu ¢notanuy TNOMMMeTaNMMYeCKUX PyJ, —LUK/IOTeKCAHO/M TIPUMeHsSIeTcs  Kak
- METO/;aMH OTpejie/lenHst PH3MHeCKNX CBOHCTB | papoofpasoparens. Haiigute maccy (eHona u obbeM BOAOpoAa (H.y.), HEOBXOIUMbIe s
(proTaLMORHbIX peareHToB; . _ | monyuenus 100 xr 1mknorekcaHona, eciu BBIXOZ MPOAYKTa peakly cocTaBiseT 98 % oT
- HaBbIKAMM CaMOCTOSTENbHOH  TBOPUCKOH | roonerimeckoro.
paboThl,  chCTeMATM3ALMM M AHAMM3A |3 Y[py oorameHMH pysi B KAuecTBe DeareHTa-cOGMpATeNs MCTIONb3YIOT TeXHUUECKYIO
Marepuaaa, — yMEHMS JAeMare  BBIBOABL MO | gprepyopyro KUCIOTY, BbIAEISeMYI0 MpU NepepaboTKe JKMpa MOP-CKMX JKMBOTHBIX. OHa
TI0/IyYeHHOM anprOpHOM MH(OPMALMU cozepxuT 40 % (mac.) uncToi onernHoBoM kKuca0Thl Ci;H;3COOH. Paccuuraiite mMaccy (Kr)
TEeXHUUECKOHW OJIeMHOBOM KHC/IOTHI, He00-XxoauMyto /s dutoTtatuu 100 T pyzbl, eciiv pacxof,
C17H33COOH cocrassiet 0,3 Kr/T pyAbl.
I[ICK-6.2

CrIOCOOHOCTHIO BHIOMPATh TEXHOIOTHIO MPOM3BO/ICTBA PabOT 10 0OOTAIeHHIO T10J1e3HBIX MCKOTIAeMbIX, COCTAB/IATH HEOOXOMMYIO IOKYMEHTALIAI0




CTpyKTypHBII

371eMeHT [Tnanupyemble pe3y/ibTaTbl 00yUYeHus OueHOuYHbIE Cpe/CTBa
KOMITeTeHLIUU
3Hatb OCHOBHbI€e TIOHSATHSI MeTO/I0B, CITIOCOOOB U Bomnpoce! A1 TpOBepKY 3HaHWI
CpeJICTB MOJIyUYeHHs CbIPbsl M KOHL[EHTPAaTOB 1. OO6uwme mpencraBieHuss 0 (PIOTAIMIOHHOM pa3/e/IeHUHd MUHEPAoB U (IOTAlMOHHBIX
TpY TiepepaboTKH T0Je3HbIX UCKOTaeMbIX peareHTax. Knaccudukanus ¢UIOTallMOHHBIX peareHTOB M WX HasHaueHue. OOias
Kaccudukarus cobuparenei.
2. MexaHu3Mbl peakLyii B opraHnyeckor xumun. Knaccugukanyspeakiyii B OpraHiyeckou
XUMUH (C IpUMepamMH).
Ymetb BbIOMPATh TEXHOJIOTHIO TIPOM3BO/ICTBA paboT 1o | [TpumMepHbIe 3ajaun:
oborarreHuI0 Mojie3HbIX UCKOTIaeMbIX, doTopeareHT-cobuparenib Mapku AHII-14 rmony4alOT BOCCTAaHOB/IEHHEM BOZOPO/IOM
TIPUMEHSITb CITIOCOOBI U CpefiCTBa /IJIst HUTporapaduHOB, 00pa3yrOIUXCS TIPU HUTPOBaHWM M30MepHbIX mapaduHoB Ci4Hso. st
T10JIyYeHUs] KOHJULMOHHbBIX KOHLIEHTPATOB, OT/ieJieHUsi aMUHOB OT T10J/TyueHHOM cMecH ee 06pabaThiBatOT X/10poBoiopoioM. Onpeziesiute
COCTaBJISATH HEOOXOUMYIO JOKYMEHTALIUIO B cojiep>kaHue aMMHOB (Macc. %) B 50 KT 3TOi cMecH, ec/ii Ha peakivio uspacxojoBanud 150
COOTBETCTBUM C [eMCTBYIOLMMU HOpMaThBamu | moJjieit HCI.
Bnagets HaBbIKAMHU BbIOMPATh TEXHOJIOTHIO ITprmepHble 3aaun:

TIPOM3BO/ICTBa paboT o oboraiteHuro
T0JIe3HBbIX MCKOTaeMbIX, COCTABJISATh
HeoOX0/IUMYI0 JOKYMEeHTAL[|0 B COOTBETCTBUU
C J1eHCTBYIOIIMMU HOPMaTHUBaMH

[IlaBesieBasi KWUCIOTa MCIOJb3YyeTCs TMpU oOoraijeHuu pyJ B KauecTBe MoAuduKaTopa
¢notaumu B BUje 8 %-ro BogHOro pacTBopa. PaccuuTaiiTe Maccy TeXHUUeCKOU IijaBesieBOn
KUCJIOTHI, cofieprkaitiedt 5 % rpumeceii, KoTopass HeobxoauMa Ajsi purotopsieHus: 100 kr
pactBopa MoAupuKaropa.




0) Ilopsifok mpoBeJeHHsI TPOMEXKYTOYHOH aTTecTaliu, MOKa3aTeJlM W KPHUTepHH
OLIeHUBAHMA:

[Tpome)xyTouHasi aTTecTaryst o JUCIUIIMHE « TepMoquHaMHuKa (JIOTAIlJMOHHBIX CUCTEM»
BK/IFOUAeT  TEOPETUYEeCKWe  BOMPOCHI,  TO3BOJISIONIME  OLEHWTh  YPOBEHb  YCBOEHWS
00yuarLMMUCS 3HAHWH, W TIPAKTUUECKUe 3a/laHusl, BBISBIISIONINE CTeleHb ChoOpMUPOBAHHOCTH
YMEeHHI U BIaIeHU, TIPOBOAUTCS B (hopMe 3aueTa U B hOpMe BBITIOJTHEHUS U 3alUThl KyPCOBOU
paboTBhI.

KpuTtepuu ojeHKHY IIpU IPOBENEHUN 3a4eTa:

— Ha OLEHKY «3auTeHo» — OOyYaloIIuiics JIeMOHCTPUPYET JOCTaTOYHBbIA YPOBEHb
copMHUPOBAaHHOCTA KOMITETEHIIMH, Ha BOTMPOCHI TMpero/jaBaresis B paMKax W3y4YeHHOTO Kypca
JlaeT TIpaBU/IbHbIE OTBETHI, MOXKET [JOIMYCKAaTh HETOYHOCTH, 3aTPY/HEHUs], HO B L[eJIOM 3HaHW,
YMEeHWsT ¥ HaBBIKM COTJIACHO H3yuyaeMbIM KOMITETEHIMSM YCBOEHBbI; Ha 3ayeTHOe 3aHsTHe
TIpe/[CTaBJIeH OTYET C MPaBU/IHHO BBIOTHEHHBIMU TIPAKTHUECKUMU PaboTaMu 10 AUCIUTUIIHE;

— Ha OLEHKY «HE€ 3aYTeHO» — pe3y/ibTaT o0yueHWsi He [JOCTUIHYT, OOydJaroImuiics He
MO>XKET T0Ka3aTb 3HAHUS Ha YPOBHE BOCIPOW3Be/leHUs] M 00bsCHeHUs MH(GOPMAIU, He MOXeT
T0Ka3aTh WHTE/JIeKTya/ibHble HABBIKM DeIIeHHs TIPOCTBIX 3a/lad, OTUeT He TIpe/CTaBeH C
BBITIOJTHEHHBIMHY TPAKTHUeCKUMU paboTaMu 110 AUCIUTUIIHE.

KypcoBasi paboTa BBITIONHSETCSI TI0J] PYKOBOJCTBOM TIperojiaBartesisi, B TpoLlecce ee
HanvcaHusi OOyuaroU[WIACsS pa3BUBAeT HaBBIKM K HCC/e[0BaTe/NbCKON paboTe, 3akperuisisi U
OJJHOBPEMEHHO pacIlupsisi 3HaHHWS, TIOJyYeHHble TPU M3y4YeHUH Kypca «TepMmoarHaMHKa
(JI0TaIIMOHHBIX CUCTeM». [IpH BHITIOJIHEHWHU KYPCOBOI paboThl 00yUaroIMIACS /JO/DKEH 10Ka3aTh
CBoe yMmeHuWe paboTaTh C CO CHpPaBOUHBIMH, HAYYHBIMH U JADYTUMH JIATEPaTyPHBIMU
WCTOYHUKAMH, TIPOSIBUTh HAaBBIKK CAMOCTOSITE/TBHOM TBOPUECKOW paboThla TaKKe BO3MOKHOCTh
CHCTeMaTU3UPOBaTh M aHAM3UPOBaTh (haKTUUECKH MaTepuaT U CaMOCTOSITEIbHO TBOPYECKU
ero OCMBIC/IUBaTh, YMEHHe [Jie/laThb BBIBO/[BI TI0 TTO/TyYeHHOW aripUOpHON MH(MOPMALIH.

Tema KypcoBoil pabotbl: UcciemoBaHue MeXaHW3Ma 3aKpervyieHWss OpraHW4YecKuX
coefuHeHUN (0 3a/laHHI0) HAa IOBEPXHOCTM MHUHepana (Mo 3afaHuio).llesblo BbINOIHEHUS
KypCOBOW pabOThl sIBASIETCS 3aKpervieHWe U yrayO/ieHWe 3HaHWK O DO peareHTOB TIpU
¢dsioTariOHHOM ~ O0OTal[eHWH  TIOJIe3HBIX ~ WCKOTIAeMbIX W MeXaHW3Me  3aKpervieHHUs
(G/IOTAlIMOHHBIX peareHTOB Ha TIOBEDXHOCTH MHHEPAJOB, WCXOAs W3 CTPOEHUS MOJIEKYJT
peareHTOB U (JIOTUPYEMbIX MUHEPAJIOB.

B pe3ynbTaTe BBLITIOJTHEHUS] KYPCOBOUM PabOTHI CTYJEHT AOJDKeH 3HaTh CTPOEHHE MOJIEKYJT
(JIOTAIIMOHHBIX PeareHTOB U UX COBPEMEHHYI0 K/IaCCU(UKALIMIO, CBOOOTHO OPHEHTUPOBAThCS B
00IIMPHOM accOpTHMeHTe (IOTAlMOHHBIX PeareHToB, yMeTh HayYHO 00OCHOBAHHO IMO/0MpATh
peareHThbI-coOMpaTe/id U TeHooOpa3oBaTenu it (ioTaljuM KOHKPeTHOro MuHepasna. st
BBITTOJIHEHUS] Pa0OThI CTYZAEHT NMPUHMMAaeT B COOTBETCTBUM CO CBOMM BapUaHTOM B KauecTBe
WCXOJHBbIX [JaHHBIX MHUHepan (afcop0OeHT) W TpU OpraHWYeCcKuX coefuHeHus (azcopbaThbi) C
OJJUHAKOBOW [JIMHOW YTJIEDOAHOW LIeTIOYKH, HO TIpUHAJJIeXKalllde K pas3/IMuHbIM Kjaccam
OpraHM4ecKux coefuHeHWd. Ha OCHOBaHMM [IeTabHOTO W3yueHWsI CTPOEHUsS U CBOMCTB
MUHepajia U XUMHUECKOW TIPUPOAbI  aficOPOMPYeMBbIX  MOJIEKY/l — [laeTCs  OIHCAaHWe
TIPe/ITI0/IaraeMoro MexXaHW3Ma 3aKperyleHUs] MOJIEKYJl OPraHW4YeCKUX COeJUHEHWH pa3/TUuHBIX
K/IaCCOB Ha TIOBEDXHOCTH WCCIelyeMOro MuHepaja. B 3ak/roueHWe [eaeTcsi BBIBOZ, O
TIPOYHOCTH 3aKperyieHHUs] OPraHWuYecKUX COeIMHeHWH pa3/IMUYHbIX KIaCCOB HA ITOBEPXHOCTU
MHUHepasa, a TakKKe YKa3bIBaeTCs KaKOW W3 TIpeJjIoKeHHBIX aicopbaToB Oosee mpuemseM st
¢doTaLMu 3TOr0 MUHepania.

[Tpu BBITIOJTHEHWU KypCOBOW paboThl He0OX0AMMO:coOpaTh JIMTepaTypHbIM Marepuan B
COOTBETCTBUM C CO/Iep)KaHHEeM pa3Zie/ioB, ONUpasich Ha Y4eOHWKH MO OPraHUYecKOW XWMUH,
KHUTU OubMorpadmueckoro CrmMcka [JaHHOTO METOAMYEeCKOrO YKa3aHWs, SHIUK/IONeInH,
CMPABOYHUKH U T.I1.; TIPOAHAIM3UPOBaTh COOpPAHHBIN MaTepuasl U CAeaTh BBIBOJBI 0 KaXKIOMY
paszeny KypcoBoi paboThl; 0OPMUTE TIOSICHUTETBHYO 3aITUCKY; 3al[UTUTh KypPCOBYIO paboTy B
yCTaHOBJ/IEHHbIE CPOKH. [lOATOTOBUTH K 3alliTe /IOK/IaZ IO MarepuasaM TIOSICHUTeTbHOM



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.M.OpraHuueckasi XuMHS [Jid HeXUMHU.HarpaB/JeHUA  TOJATOTOBKU
[OnekTpoHHbl  pecypcl:yuebHoe mocobue. — DBC  «Jlamb», 2013.- Pexum
nmocryma:http://e.lanbook.com/books/.

2. OranecsH, 3.T. Opranuueckas xumust [Tekct]: yueOHuk. —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 pmoctyna: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. [IpakTUKyM I10 OpraHu4eckoi XUMHUU [ DmeKTpoH.pecypc ]: yueb. mocobue.
—3BbC «Jlanb», 2012. —Pexxum goctyna: http://e.lanbook.com/books/.

5. Oprannueckas xumusi| Tekct]: yueb mocobue. Hacts 1 /T. M. Kynukosa, X. f. I'upeBasi, JI.
B. Uynposa, 3. P. MynnuHa. — M3aTenbcTBo: MarHUTOropck. roc. TexH. yH-ta um. I'.M.
Hocoga, 2009. — 162 c.

6. KymkoBa, T.M. Oprannueckasi xumusi [Tekct]: yue6 mocobue. Yacts 2 /T. M. Kynukosa,
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.
KongpatbeBoit.— M.: Hegpa, 1990.- ISBN: 5-247-02670-5.
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8.

9.

XaH, I'.A. ®noranrioHHble peareHThI U Ux nipuMeHenue [Tekct]/T'.A.XaH, JI.M.I'abpuenoga,
H.C.BnacoBa. — M.: Hepnpa, 1986. — 270 c.

[epuoguueckre W3aHUs: HAyYHO-TeXHUUECKUe >KypHasbl «OboraieHue pyn», «LIBeTHble
MeTa/ibl»,  «LIBeTHass  Metamnyprusi», «l'OpHbIi  MH(GOPMAIMOHHO-aHATUTUUEeCKUH
OI0JI/IeTeHb».

B ) MeToanueckye yKa3aHMs:
1. MeTouueckre yka3aHUsl 10 BBITIOJHEHHIO M3alUTe KypPCOBOW pabOTHINpHUBE/eHbI B

NpuioXKeHuu 1.

2. METO,E[I/I‘—IECKI/IE YKa3aHHWsd TI0 BBITTOJIHEHHUIO na6opaToprlx pa60T MpuBeieHbl B

TIPUJIOXKEHUU 2.

r ) IIporpammHoe o6ecnieuenne u VIHTepHeT-pecypchI:

HaumenoBanwue 10 Ne morosopa Cpok JleCTBUSI
JIULIEH3UHN

MS Windows 7 [-1227 ot 08.10.2018 11.10.2021

MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHo

7Zip cBODOO/IHO pacrpocTpaHseMoe 6eccpouHO

10.

11

13.

KypHan «Xvmusi 1 XuMUKW» http://chemistry-chemists.com/

VudopmaiionHasi cucreMa — EfHoe 0KHO fiocTyria K o6pa3oBaTtesibHbIM pecypcam. — URL:
http://www.window.edu.ru.

HarnonanbHasi mHGOpMal[MOHHO-aHAIUTUUeCKas cucteMa — Poccuiickuii uHAeKC HaydHOT o
yutupoBanus (PUHLI). — URL:https:/elibrary.ru/project risc.asp.

IMouckosas cucrema Akagemusi Google (GoogleScholar). — URL: https://scholar.google.ru/.
XuMuueckuit Hapurarop - MoMcK Zijisi OpraHuueckoro cuHTe3a. http://chemexpress.fatal.ru/

XUMUYECKUHN cepsep HimHelp.ru: yueOHbIe )51 CIIpaBOYHbIE
Marepuanbihttp:// www.himhelp.ru/
YuebHbIe MaTepuaJibl 110 KypCy OpraHu4yecKou XUMUU MI'Y

http://www.chem.msu.su/rus/teaching/org.html
Poccwiickas I'ocynapcrBeHHast oubmmoteka URL:http:/www.rsl.ru/ .

Poccuiickast HalpoHambHast onbmoreka URL: http:/www.nlr.ru/ .
FocynapctBeHHast — myOsiMuHas — HayuyHO-TexHWueckas  Oubmmoreka Poccum  URL:
http:/www.gpntb.ru/ .

. Public.Ru - nybmmuHast uaTepHeT-61bmoteka URL:http://www.public.ru/.
12.

Lib.students.ru - CryneHueckas o6ubmmoTeka lib.students.ru URL:
http://www.lib.students.ru .

Hayunast 6ubmioreka Caskr-IletepOyprckoro rocygapcTBeHHoro yHuBepcutera URL:
http://www.lib.pu.ru/.
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9. MaTepua/bHO-TEXHUUECKOe 00ecreueHne JUCIHIUTUHBI

MaTepI/IaHBHO-TEXHI/II—IECKOE obecrieueHue AWCLHUIIIMHBI BK/IFOUAeT:

Tun v Ha3BaHUWe ay/IUTOPUU

OcHallleHre ayauTOpUN

JIeKLIMOHHAs ayauTOpHUst

MynbTUMeiuliHbIe CPe/ICTBA XpPaHeHus, epefiaurd 1
Tipe/iCTaB/ieHys MHGOPMaLIWH.

Jlabopatopus (ayz. 09)

1. JTabopaTopHasi ycTaHOBKaA /151 TieperOHK!
JKUJIKOCTEH.

2. JlTabopaTopHast yCTaHOBKa [IjIsi U3yUeHUst
(bu3nyeckoit afcopOIuu.

3. JlTabopaTopHast yCTaHOBKa [ijIsl OTIpe/ie/IeHust
BSI3KOCTH.

4. Becbl TexHUYeCKUe.

KomrmbroTepHbIi K1acc

[TepcoHanbHbIe KOMMBIOTEPHI ¢ maketom MSOffice, c
BBIXO/IOM B VIHTE€pDHET U C [JOCTYIIOM B 3JIEKTPOHHYIO
WH(OpMaLMOHHO-00pa30BaTeTbHYO cpeny
yHUBepcuTeTa. YueOHble ¢unbMbl «DIOTal[IOHHBIE
peareHThl HArpaBIeHHOTO AEHCTBUS [Jisi TiepepaboTKu
MHUHEpa/JIbHOTO  ChIpbsi», «PeareHTHblE OT/e/eHHUs

(broTalMOHHBIX oboraTuTebHBIX habpuk»,
«®1oTallOHHOE oborarieHye TI0JIe3HBIX
VICKOTIAeMBIX».

Aypuropuu s
CaMOCTOSITe/IbHOW PabOTHI:
KOMIIbIOTEPHBIE K/1aCChl;
ynTaJbHbIe 3a/Ibl OMOTHOTeKU

[TepcoHanbHble KoMMbiOTepHI ¢ aketom MSOffice,
BBIX0/IOM B IHTEpPHeT U C JOCTYIIOM B 3/IEKTPOHHYIO
nH(popMaLMOHHO-00pa30BaTeTbHYIO Cpesy
YHUBepCHUTeTa

[MomerijeHye [/t XpaHeHUs U
Npo(UIaKTUYeCKOro
00C/Ty>KUBaHUs yueOHOTO
obopyoBaHus

[ITkadw! a1 XpaHeHUs1 yueOHO-MeTOANYECKON
JOKYMeHTal[1H, yueOHOro 060py/jo0BaHUS U yueOHO-
HarJIsiTHBIX TOCOOUH.




[Ipunosxenue 1

Memoouueckue pekomeHOAyuu no bINOAHEHUIO U 3aujume Kypcoeoli pabombl

Kypcogasi paboTa rpezcTaB/isieTcsi B BU/ie TOSICHUTE/TLHOM 3aITiCKH.

[Tpu noArotroBke paboThI C/ieflyeT MOMHUTh, UTO OHA He J0/KHA BBITIOHATHCS TOJIBKO 110
OJJHOMY MCTOYHUKY U He /I0/DKHA OBbITh KOTIMel KHUT Wiy ctaTeld. CoOpaHHBIN 110 Teme
MaTepHaJl 10JKeH ObITh CHCTeMaTHU3MpOBaH U 060011eH.

PaboTa umeeT c/ieIyOLIyI0 CTPYKTYPY:

TUTY/IbHBIN TUCT.

OriaBnieHue (C yKa3aHUeM CTPaHWUL] KaXKA0ro paszena).
Bgegenue.

OcHoBHas 4acThb, COCTOSIAs U3 I/1aB.

3ak/roueHue.

6. Bubmorpadyueckuii CrIMCOK.

B 3akmoueHun GOpMYIMPYIOTCS 001i1e BBIBO/IBI TIO TeMe U COOCTBEeHHbIH B3TJISI,.

Bubmiorpaduueckuii CriMCOK COCTaB/IsieTCs B andaBUTHOM TIOPSIIKe C YKa3aHHEeM BBIXOAHBIX
JlaHHBIX (rOpOJi, U3,aTebCTBO, IO/, U3J,aHUS).

I[Tpu Habope TekcTa HEOOXOANMO TIPH/IEPKUBATECS CIAYIOIIMX TPeOOBAHMIA: TIOMSI CBEPXY U
cHu3y 110 20 mm, csieBa — 20 MM, cripaBa — 10 mwm; mpudT Arial win Times New Roman pasmepa
12 yHKTOB, ME>KCTPOYHBIA MHTEPBa — MOTYTOPHBIHN, ab3aLiHbIi oTCTyT 10 MM.

3armura paboThl OCYIIeCTB/SIETCs TIOC/Ie TIPOBEPKHU ee TperofiaBaTesieM, IPOXOJUT BO BpeMsi
MpaKTUYeCKUX 3aHATHi. CTyZeHT [0/DKeH MoATOTOBUTh JOK/IaZ Ha 4 — 5 MUHYT M OTBETUTh Ha
BOMNPOCHI Nperno/aBaTe’isi.

ik



[Ipunoxenue 2
Memoouueckue pekomMeHOQyuu NO BbINOJAHEHUIO U 3awjume /1abopamopHbIX

pabom

JlabopaTtopHasi paboTa TipeACTaB/sieTCsl B BU/e TIOSICHUTENBHOM 3amvcKu. B 3armcke 1o
Kak/Ioi paboTe yKa3blBaeTCsi: Ha3BaHHe, Liefib, TIOPSIOK BBIMIOJIHEHUS pabOThl C PUCYHKOM
YCTaHOBKH (eC/i OH TIpMBe/ieH B 71aD0paTOPHOM TIPAaKTUKyMe WM ero HeoOXOJUMO BBITIOJTHUTh
10 3a/IaHUI0), OCHOBHBIE pe3y/bTaThl U WX 00paboTKa, TOTy4YeHHbIe 3aBUCHMOCTH, BBIBOZBI.
BeiBo# cocToUT M3 JBYX OCHOBHBIX YacTeM - KOHCTaTalys TOJyYeHHBIX pe3yJ/bTaTOB U
aHa/IMTUUeCKasi 4acTb.

[Ipu moaroTroBke paboTHI CjiefyeT MOMHUTb, UTO OHA He [JO/DKHA BBITIOJHATHCS TOJIBKO TI0
OJHOMY HCTOUHUKY U He [0/DKHa ObITb Korveid KHUT und crated. CoOpaHHBIA MO Teme
MaTepHaJl I0/DKeH ObITh CHCTEMAaTHU3UPOBaH U 0600I1IIeH.

[TosicHuTeNbHasi 3alMCKa BBITIOJIHSAETCA Ha JaucTax ¢opmata A4 ¢ OAHOW CTOPOHBI JIMCTA.
Bo3moxxHO odopmiieHre paboT B 00IIMX TeTpasisix. 3aBUCUMOCTU B 3TOM C/Ty4ae BBITTOTHSIOTCS
Ha MWITUMETPOBOM Oymare.

I[Tpu Habope TekcTa HEOOXOUMO TIPUAEP)KUBATLCS C/IeYIOLUMX TPeOOBaHMIA: TIOMSI CBEPXY U
cHu3y 110 20 MM, cieBa — 20 mMm, cripaBa — 10 mwm; mpudT Arial umu Times New Roman pa3mepa
12 TyHKTOB, ME>KCTPOYHBIA MHTEPBa — MOTYTOPHBIHN, ab3aHbIi oTcTym 10 MM.

3amura paboThbl OCYIIIeCTBIISIETCS TTOC/Ie TIPOBEPKU ee TperiofiaBaresieM, MPOXOAUT BO BPeMs
Mab0paTOPHBIX 3aHATHHA WM KOHCY/JbTalMid. 3aiura paboThl MOXKET OCYLeCTBIATHCS
WH/IMBUAYalbHO WM OpUraZioi, KOTOpOM BBIMOJIHSIACH paboTa.

CTyZleHT [O/DKeH MOATOTOBUTh MAOKIaZ Ha 2 — 3 MUHYTBI U OTBETUTb Ha BOIIPOCHI
TrperofiaBare’isi.



	- свойства и классификацию минералов по их флотационным свойствам;
	- современные классификации флотационных реагентов по различным признакам;
	- основные методы определения свойств органических и неорганических соединений различных классов в лабораторных и условиях;
	- технологии приготовления основных флотационных реагентов
	- состав, строение, современную номенклатуру, физические и химические свойства органических соединений различных классов и практику использования их в качестве флотационных реагентов;
	- методы изучения строение молекул флотационных реагентов, реакционную способность веществ; химическую идентификацию; методы теоретического и экспериментального исследования в области химии;
	Вариант 3

	- формы и механизмы закрепления флотационных реагентов на поверхности минералов, исходя из строения молекул реагентов и флотируемых минералов
	Примерный перечень теоретических вопросов к зачету:
	Задача к билету № 6

	Задача к билету № 7
	Задача к билету № 13
	- свойства и классификацию минералов по их флотационным свойствам;
	- современные классификации флотационных реагентов по различным признакам;
	- основные методы определения свойств органических и неорганических соединений различных классов в лабораторных и условиях;
	- технологии приготовления основных флотационных реагентов
	- состав, строение, современную номенклатуру, физические и химические свойства органических соединений различных классов и практику использования их в качестве флотационных реагентов;
	7. Учебные материалы по курсу органической химии МГУ http://www.chem.msu.su/rus/teaching/org.html


