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1. HEJIM OCBOEHUA JUCHUIIJINHBI

I[enamu ocBoeHus TUCHUILTHHBI « TepMOIMHAMUK (DIIOTAIIMOHHBIX CUCTEM) SIBIISICTCS:
pa3sBUTHE Yy CTYJICHTOB JIMYHOCTHBIX KAayecTB, a Takke (GopMupoBaHHe MPO(pEeCCHOHAIBHBIX
KomrereHnii B coorBeTcTBUM ¢ TpeboBanusimu PI'OC BO mo cnemmansHocta 21.05.04
I'opHoe nerno.

2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa30oBaTe/ibHO NPOrpaMMbl OATOTOBKHU
CHenuaJInCcTa

HuctmiuimHa «TepMoauHaMuK (IIOTAIMOHHBIX CHCTEM» BXOIUT B BapUaTHBHYIO
yacTh 0s10ka 1 oOpa3oBarenbHON IPOrpaMMBbl JUCIUILIMH IO BHIOODY.

Jdns  u3ydeHHs  JUCUMIUIMHBL ~ HEOOXOIWMMBI  3HaHHMS  (YMEHHs, BJIaJICHUS),
chopMUpOBaHHbBIE B pe3yjbTaTe H3y4dyeHUs (PU3MKH, XUMHUU, T€OJOTHH, OCHOB MepepadoOTKu
M0JIE3HBIX UCKONAEMBbIX.

3HaHWE W YMEHHUS CTYJIEHTOB, IIOJYYEHHbIE MPU U3YYEHUU JUCLUILUIMHBI
«TepmMonuHamMuK (IOTAIIMOHHBIX CHCTEM» OyIyT HEOOXOOMMBI WM TMpH JajdbHEHIIEM
U3YYEHUU TaKUX JTUCHUIUIMH «OO0oraiieHue MOoJIE3HbIX HCKOMAEMbIX», «DIO0TalMOHHbIN
MeToJ1 oborameHus», «TexHonorus odoramieHus MoJe3HbIX HCKomaeMbixy, «MccnenoBanue
Pyl Ha 000oratuMocTb», «OCHOBbI Hay4YHBIX HCCIIEJOBAHUI», MPU BBIOJHEHUU KYPCOBBIX
MIPOEKTOB.

3. Komnerenuum oOyuawuierocs, ¢GopMupyembie B pe3yJbTare OCBOCHUS
AUCHUIUIMHBI M IJIAHUPYeMbIe pe3yJibTaThl 00yUeHust

B PE3YIbTATC OCBOCHHUA AOUCHHUILIMHBL ((TepMOIII/IHaMI/IK q)HOTaIII/IOHHBIX CUCTEM»
O6yanOIHHﬁCH JOJIDKCH O6J'IaIlaTL CICAYIOIUMU KOMIICTCHIIUAMMU:

CTpyKTypHBIH
JNIEMEHT [Tmanupyemsbie pe3ynbTaThl 00yYeHuUs
KOMITCTEHIINU

I1K-14
['OTOBHOCTh y4yacCTBOBaTh B MCCJCAOBAHUSAX OOBEKTOB MNMPO(ECCHOHAIBHON JCATCIBHOCTH W HX
CTPYKTYPHBIX 3JIEMEHTOB

3uameo: - Ha3HAUCHHE pEarcHTOB Mpu  (DIOTAIMOHHOM  OOOTAIEHWH  TMOJIE3HBIX
HCKONAEMBIX;

- CTpOEHHE MOJIEKYJ (PIOTAIMOHHBIX PEareHTOB, UX (U3MYECKHUE U XUMHUYECKUE
CBOWCTBA, METOIbI TIOJTYYECHHSI, 0COOEHHOCTH JCHCTBHS M 00JIACTH MTPUMEHEHUS
pu (PIOTANMK TOJIE3HBIX HCKOMTAEMbIX PA3IMYHBIX (DIIOTAIIMOHHBIX PEarcHTOB;

- (DOpMBI U MEXaHU3MbI 3aKpeIUICHHs (IOTAIMOHHBIX PEareHTOB Ha MOBEPXHOCTH
MHHEPAJIOB, NCXO/SI U3 CTPOSHHSI MOJIEKYJ peareéHTOB U (IIOTHPYEMBIX MUHEPAJIOB

Ymems: - QHAJIM3UPOBATH TEXHOJIOTHUECKHUE PEKUMBI U CXEMBI (prroTanuu;

- YMeTh Hay4yHO OOOCHOBAHHO IMOJOHMPATh peareHThl JUIS (QIOTAIMH KOHKPETHOTO
MHHEpAIa;

- CaMOCTOSTENIFHO NMPUHUMAaTh OOOCHOBAaHHBIE PELICHUS OTHOCHTEIBHO BBIOOpA
THNa (IOTOpPEareHTOB W  MPHUTOTOBICHHS PACTBOPOB  (IIOTOPEareHTOB B
KOHKPETHOM IIPOU3BOJICTBEHHOM IPOLECCE

Bnaoembs: - XUMHYECKOH M 000TaTUTENHLHOW TEPMUHOJIOTHEH; MPAKTUYCCKHUMH HABBIKAMH,
MO3BOJISIOIIUMHU PELIaTh HEKOTOPBIE TEXHUYECKUE 3a7auM: OIPENeIICHUEe KayecTBa
(IoTOpEareHToOB, UX OYUCTKH, BBIJICTICHUE Hanboiee (pIoTOaKTUBHON YacTy,

- HaBBIKAMH TICPBHYHOTO XHUMHUYECKOTO aHajiW3a COCTaBOB Haubosee
PacIpOCTPAHEHHBIX PETEHTOB




[IK-16

T'0TOBHOCTH BBITIONHATH SKCIIEPUMEHTAILHBIE M JTA00OPATOPHBIE UCCIIEIOBAHNS, HHTEPIIPETHPOBATh
MIOJIYYCHHBIE PE3YNbTAThI, COCTABIATh U 3aIUIIATH OTUYETHI

3uamo:

- CBOICTBA U KJIacCH(UKAIIMIO MUHEPAJIOB 10 UX (pJIOTAIIMOHHBIM CBOHCTBAM;

- COBpPEMEHHbIe KIIaCCU(PHUKAIUN (IOTAIMOHHBIX PEareéHTOB [0 Pa3INYHBIM
MpU3HAKaM;

- OCHOBHBIE METOJBI OIPEACNICHUS CBOMCTB OPraHUYECKUX M HEOPTraHUYECKUX
COCJIMHCHHMI PA3JINYHBIX KJIACCOB B JTA0OPATOPHBIX U YCIOBHUSX;

- TEXHOJIOTUHW IPUTOTOBIIEHHUS] OCHOBHBIX (DJIOTAI[MIOHHBIX PEareHTOB

Ymemon:

- TPOBOJMThL WCIBITAHHUS COCTaBa M CBOWCTB OPraHMYECKMX W HEOPraHUYECKHX
COCIUHECHHMI, OTHOCSIIUXCS K PA3JIMYHBIM KJIacCaM (MIOTAIIMOHHBIX PEarcHTOB;

- IPOBOJIUTH OIICHKY KaYeCTBA XUMHUECKHX COSMHEHUH MPH UCIIOIh30BAHUH UX B
KadecTBe (IIOTAIMOHHBIX PEarcHTOB;

- TIOJIb30BAThCSI COOTBETCTBYIONIEH CIIPABOYHON JTUTEPATYpOU

Bnaoemus:

- TEPMUHOJIOTHEH N3y4eHHOTO Kypca;

- OCHOBHBIMH METOJIMKAMH OTPENEICHUs] Pa3IMYHBIX (U3NYECKUX IMapaMeTpoB
OpPraHWYeCKHMX W HEOPTraHWYECKUX COCIMHEHUH, HCIOJIb3YeMbIX B KadecTBE
(boTopeareHTOB, HaBBIKAMH OOpaOOTKM IIONYYEHHBIX OSKCIIEPUMEHTATBHBIX
JAHHBIX

I1K-18

Brnanmers HaBpIKamMu OpraHusalliy HAYy9YHO-HUCCJIEJ0BATCIIbCKUX pa60T

3namo:

- COCTaB, CTPOEHHE, COBPEMEHHYI0 HOMEHKJIATYPY, (HU3HYECKHE M XUMHUYECKHE
CBOMCTBa OpraHMYECKUX COEIWHEHMH pa3IUYHBIX KIJIACCOB M  MPAKTUKY
WCTIONB30BaHMA UX B Ka4eCTBE (PIIOTALMOHHBIX PEareHTOB;

- METOJbl U3YUCHUSI CTPOCHHE MOJIEKYJ (pJIOTALIMOHHBIX PEareHTOB, PEAKLIMOHHYIO
CIOCOOHOCTD BEUIECTB; XUMMUUECKYIO HICHTU(DHUKAIINIO; METOABI TEOPETHUECKOTO U
9KCHEPUMEHTAIILHOTO MCCIICAOBaHHS B 00JIaCTH XUMHH,

Ymemon:

- TEOPETHYECKH HM3YYUTh CTPOCHHE M CBOWMCTBA 33aJaHHOIO MHHEpaja W HaydHO
000CHOBaHHO BEIOWMpaTh HaMbOOJEe BaKHBIE COOMpATENN M MMEHOO0Pa30BaTENN IS
(dbroTanuy JaHHOTO MUHEpaa;

- MIPOBOJUTH TCOPCTHUCCKHUE U IDKCIICPUMCHTAJIBHBIC HCCJICAOBAaHUA MCEXaHU3Ma
3aKpeIUICHHsI OPraHMYECKUX COCIMHEHUH Ha TOBEPXHOCTSAX MHHEpAOB Pa3HBIX
KJIaCCOB;

- ompeneiaTh  ¢Gu3Ndeckue, (PUIMKO-XMMHUYECKUE  CBOMCTBA  OCHOBHBIX
(diioTopeareHToB,  BENWYMHY  aACOPOIMM  OpPraHWYeCKUX COSJAMHEHWH Ha
MIOBEPXHOCTH MHUHEpaJla, COIepKaHue OCHOBHOTO BEIlecTBa BO (DI0TOpeareHTax

Bnaoemo:

- MCTOAaMH1 U3YUYCHUA MCXaHNU3Ma I[Cf/iCTBHH (bJ'IOTaIII/IOHHI)IX PCarcHTOB,

- METOJaMHU M MCTOAUKAMH HU3YUYCHHA 3HAUCHUNU U XapaKkTepa aﬂcop6um1
p€areHTOB Ha MUHEpaJlax,

- MCTOJaMHU OIIPEACIICHUA (I)I/ISI/I‘ICCKI/IX CBOICTB (bJ'IOTaI_[I/IOHHLIX PCarcHToOB;

- HaBBIKAMH CaMOCTOSTEIILHOM TBOp‘-IGCKOﬁ pa6OTbI, CHUCTEMATU3allM W aHalJin3a

MaTepHala, yMEeHHs JeJaTh BBIBOJIBI MO MOJTYYEHHOH anpropHOH HHGOpManyu

TICK-6.2
CIIOCOOHOCTBIO

BBI6I/IpaTL TCXHOJIOTUIO  MTPOM3BOJCTBA pa60T oo O60I‘a].LIeHI/II-O IIOJIC3HBIX

HNCKOIIa€MBIX, COCTABJIATH HCO6XOJII/IMyIO JOKYMCHTAIIHUIO

3namo:

OCHOBHBIC ITOHATHUA MECTOA0B, CI10co00B 1 Cp€ACTB MOJYYCHUA ChIPbA U
KOHICHTPATOB IIPpU r[epepa60TKI/I IMOJIC3HBIX UCKOIIACMBbIX

Ymemn:

BBI6I/IpaTB TCXHOJIOTHUIO IIPOU3BOACTBA pa60T 1o O6OFaH_ICHI/IIO ITOJIC3HBIX
HCKOIIa€MBbIX, IPUMEHATH CII0COOBI M CpeacTnsa Ajid MOJYYCHHSA KOHAUIMOHHBIX
KOHICHTPATOB, COCTABJIATH H€O6XOZ[I/IMy}O JAOKYMCHTAMIO B COOTBECTCTBUU C
HeﬁCTBYIOH_[I/IMH HOpMaTUBAMHU

Bnaoems:

HaBbIKaMH BBIOMPATh TEXHOJIOTHIO MPOU3BOJICTBA PadOT 10 000TaleHUIO
TTOJIE3HBIX UCKOIMAEMBIX, COCTABIISATH HEOOXOIUMYIO TOKYMECHTAIIHIO B
COOTBETCTBHHU C JEHCTBYIOIIMMH HOpPMAaTHUBaMU




4. CTpyKTYpa U coJepkaHue JUCUUIIIMHBI (MOXYJIs)
OO01mast TpyA0€MKOCTh TUCIUTUIMHBI COCTaBIsAeT 5 3aueTHbIX enuHul] 180 akan. yacos, B TOM 4uCIIe:

—KOHTakTHas pabora — 11,6 akan. 4acos:

— ayauTopHas — 8 akaJl. 4acos;

- BHeayauTopHas — 3,6 akaJl. 4acoB

—camocTosiTenpHas padora — 159,7 akasn. 4acos;

—IIOJIFOTOBKA K 3K3aMCHY — 8,7 aKaz. Jgaca
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Paznen 1. «O01mue npeacraBjaeHus o 4 IIK — 14,
(proranmonHoOM MeToOI€e 00OTALICHUS U TIK — 16,
(p1oTAaNMOHHBIX peareHTax» K - 18
1.1. Tema «OOmue mnpencTaBiIeHUs O 10 VYcTHBIM onpoc. IICK - 6.2
(I0TallMOHHOM METOJIe 000TalleHus» 3aiuTa 1a00paTOpHBIX U
1.2. Tema «Ha3nauenue u kiaccuduranus 1 7 Pemenne qomamHux 3amad mo MPAKTHYECKUX padoT.
(bIIOTaLlMOHHBIX PEareHTOB» teme «Homenknarypa [IpoBepka pemenus
OPTaHUYECKUX COCTMHEHUI. JIOMAIIIHUX 3a]a4
1.3. Tema «Pearentsl coOuparenn» 1 6 CamocrosTenbHOE U3ydYeHue
€OHOM M HaY4HO JINTEPATypBhI.
14. Tema  «PeareHThl = aKTHUBATOPHI, 6 i 7 patyp
[TonroToBka K MpakTUYECKOMY,
JIATIPECCOPHI»
1a60paTOPHOMY 3aHATHIO.
1.5. Tema «PeareHThl peryisiTopbi» 5
Hroro no pazueny 4 1 1 34
Pa3nea 2. «B3anmopeiicTBe MHHEPAJIOB C IIK — 14,
peareHTaMmu» IK - 16,
K -18

INCK - 6.2
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2.1. Tema «CBoiicTBa MUHEPAJIOB, BIMIIOIINE 9 CamocrosTenbHOE U3yYeHUe YcTHbIi onpoc.
Ha  [pOLECC  B3aUMOACUCTBUA HX C y4eOHOI 1 HAyYHO JTUTEPATYPHI. 3aiuTa 1a00paToOpHbIX U
MUHepaJlaM1» [TonroToBka K MpakTUYECKOMY, IPaKTUYECKUX paboT.
2.2. Tema «OCHOBHBIE dbopMbI 1 8 1a60paTOPHOMY 3aHATHIO. Pemenue nomamnux 3anad.
B3aMMOJICHCTBHS PEareHTOB C MUHEPAJIaMI» Beinonnenue qomarinero ITpoBepka BbINOIHEHUS
3aJlaHus 110 U3YYEHHUIO JIOMAIITHETO 33/1aHUs
KPUCTAJNINYECKUX PEIETOK
MUHEPAIOB
Hroro no pazneny 4 1 17
3. Paznen «¥YTJIeBO0POBI Kak| 4 TIK — 14,
(proTanmoHHBIE peareHThD) K — 16,
I[IK-18
I[CK - 6.2
3.1. Tema «Ctpoenue, CBOWCTBA IpEAETbHBIX | 4 7 CaMocTosTenbHOE U3yUYEHNE 3aiuTa 1a00paTOpHBIX U
yrieBosoposoB. CrnocoObl TOJIy4YEeHUs M| y4eOHOI U Hay4YHO JTUTEpaTyphl. PaKTUYECKUX paboT.
NPUMEHEHHE TPEEeNbHBIX YIIIEBOIOPOJOB B [ToaroToBka K MpakKTUYECKOMY, [IpoBepka pemenus
KayecTBe JIOTOPEareHTOBY. 71a00paTOPHOMY 3aHATHIO. JIOMAIIIHUX 3a/]ad.
Pemenne momantaux 3amad 1mo
3.2. Tema «Crpoenme wu  cBoicTBa| 4 7 TeMe «30Mepust opraHnyecKux
STUJICHOBBIX YIJIEBOIOpO/I0B. Ilpumenenue COETUHEHUII.
ATHIICHOBBIX YIJI€BOJIOPOIOB JUISt
IPOM3BOJICTBA (PIIOTOpEAreHTOBY.
3.3. Tema «Ctpoenue, cBoiictBa| 4 7 CaMocTosATENbHOE U3YUYEHNE
apoMaTHYeCKUX yIiieBoopoaoB. CrnocoOsl y4eOHOW U HAyYHO JIUTEPaATYpHI.

MOJIYUYCHUSA W NPHUMCHCHHEC apOMaTHYCCKHUX

[TogroroBka Kk IpakTUYECKOMY,
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yTJIEBOJIOPOIOB B KauecTBe 71a00paTOPHOMY 3aHATHUIO.
(hI0TOpEareHTOB)»
Hroro no paszgeay 4 21
Paznen 4. «Kucaopoacoaepxkamme TIK — 14,
OpraHM4ecKue COCAMHEHUSA KaK IIK - 16,
(1oTanMoHHBIE peareHTbD) K - 18
4.1. Tema «CrpoeHue u CBOICTBa CHHUPTOB. 7 CaMocTosTenbHOE U3YUYEHUE YcTHBIN onpoc. I[ICK - 6.2
CrocoObl  monyueHHst UM NPUMEHEHHE y4eOHOI U Hay4YHO JTUTEepaTyphl. 3amura 1ab0paToOpHBIX U
CIIHPTOB B Ka4eCTBE (PIIOTOPEATEHTOB » [TonroToBka K MpakTHYECKOMY, NPaKTUYECKUX padoT.
42. Tema «CTpoeHue U  CBOWCTBa 6 71a00paTOPHOMY 3aHATHIO. ITpoBepka BbINOIHEHUS
KapOOHOBBIX KUCIOT. CrIOCOOBI OTyYeHUs U Brinonnenue kypcoBoii paboThl KypCOBOi1 pabOThI
IpUMEHEHHE KapOOHOBBIX KUCIIOT B KAUeCTBE
(boTopeareHToBY
4.3. Tema «CtpoeHue u cBoicTBa 3(UpPOB. 6
CriocoObl mosTyueHust ¥ MpUMEeHeHUs 3(pUpoB
B KayecTBe (JIOTOPEareHTOBY
HTroro no pasneny 4 19
Pazgen 5. «Cepocoaep:xxamime OpraHu- IIK — 14,
YyeCcKHe COeMHeHHs KaK (1oTaumoHHbIE TIK — 16,
peareHThbI» K - 18
IICK -6.2
5.1. Tema «CTtpoeHue 1 CBOMCTBA THOJIOB. 7 CaMOCTOSITETbHOE U3YUYECHUE YcTHBIN onpoc.

HpI/IMCHCHI/IC THOJIOB B KQ4E€CTBEC
q)HOTaHHOHHI)IX pPE€arcHTOB»

y4eOHOI U Hay4YHO JTUTEPaTyphl.

[ToaroroBka K IpakTUYECKOMY,

3amura 1ab0paToOpHBIX U
MIPaKTUYECKUX paloT.
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71a00paTOPHOMY 3aHATHIO. ITpoBepka BbINOIHEHUS
BrIimonHenne KypcoBoii paboThl KypCOBO1 pabOThI
5.2. Tema «CtpoeHue U CBOWCTBA 7 CaMocTosTenbHOE U3YUYEHNE
cynb(oHaToB U cynabdaToB. [Ipumenenue y4eOHOI U Hay4YHO JIUTEepaTyphbl.
Cynb(OHATOB U CyNIb(}ATOB B KAYeCTBE [TonroToBka K MpakTHYECKOMY,
(II0TallMOHHBIX PEAreHTOB) 71a00paTOPHOMY 3aHATHIO.
5.3. Tema «CtpoeHue u cBOiCTBa 1 6 Brimonaenue KypcoBoid paboTHI.
KcaHToreHaToB. CriocoObl MoJTyueHus U
MIPUMEHEHNE KCAaHTOT€HATOB B KaUeCTBE
(hIIOTallMOHHBIX PEAreHTOB)
5.4. Tema «CTpocHHE U CBOICTBA 6
autrodocdaTtoB. CrocoObl MOTYUEHUS U
IpUMEHEeHHE AUTHO(HOCPATOB B KAUECTBE
(II0TallMOHHBIX PEAreHTOB)
HTtoro no pazneny 4 1 26
Paznen 6. «A3oTcoaep:kanue TIK — 14,
OpraHM4ecKue COCIMHEHUS KaK IK — 16,
(y1oTanIMOHHBIE peareHThI» K - 18
INICK - 6.2
6.1. Tema «CTpoeHHE U CBOMCTBA aMUHOB 6 CaMocTosATENbHOE U3YUYEHNE YcTHBIN onpoc. I1K — 14,
y4eOHON U HAyYHO JINTEPATypPHI. 3amura madoparopasix 1 |I1IK — 16,
[TonroToBka K MpakTUYECKOMY, NPaKTUYECKUX paboT. K -18
1a60paTOPHOMY 3aHATHIO. [TpoBepka BBITIOIHEHHS I[ICK -6.2
BrinonHenue KypcoBoii paboThl KypCOBOH paboThI
6.2. Tema «CriocoObI MOTyYEHUS U 6 CamocTosTeIbHOEC H3YUCHHE YcTHBIHN ompoc. [IK — 14,
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IPUMEHEHHE aMHHOB B KauecTBe y4eOHOI U Hay4YHO JIUTEepaTyphbl. 3amura naboparopusix 1 |I1IK — 16,
(IIOTaIMOHHBIX PEAareHTOB) [ToaroroBka kK IpaKkTUYECKOMY, IPAKTUYECKUX padoT. K - 18
1a00paTOpPHOMY 3aHATHIO. [IpoBepka BBIIOJIHEHHS I[ICK-6.2
Brimonaenue KypcoBoid paboTHI. KypCOBOI pabOThI
6.3. Tema «Hutpocoenuuenus. CnocoOsl 6 YcTHbI# onpoc.
MOJIyYEeHHUs U IPUMEHEHHE 3amura 1ab0paToOpHBIX U
HUTPOCOEIUHEHUH BO (hioTanum» IPAKTUYECKUX padoT.
IIpoBepka BBIOIHEHUS
KYpCOBOIl pabOThI
HTtoro no pasneny 4 18
Paszgen 7. «PeareHTbI-peryasiropbl H IIK — 14,
TEXHOJIOTHH NIPUTOTOBJICHHS PEAareHTOB) I1K — 16,
7.1. Tema «PeareHTbI-IeTIpeccopsl. 1 8,7  |CaMocTosTeTbHOC U3YUCHUE YcTHbIl onpoc. K - 18
Heopranunueckue nenpeccopsl. y4eOHOI 1 Hay4YHO JTUTEepaTyphbl. 3armuta kypcosoii pabotsr  |IICK — 6.2
BrICOKOMOJIEKYIIIpHBIE OpraHU4YECKUE [TogroroBka K 3amure KypcoBOU
JENPECCOpPb» paboTHI.
7.2. Tema «PeareHTbI-aKTUBATOPHI. 1 8
XapakTepHUCTUKa OCHOBHBIX aKTHBATOPOB.
MexaHu3Mbl IEUCTBUS AKTUBATOPOBY
7.3. Tema «TexHOIOTMU IPUTOTOBIIEHUS 1 1 8
OCHOBHBIX (DJIOTAIIMOHHBIX PEareéHTOBY
HToro no pasneny 4 1 2 1 24,7
HToro no nucuuniiuHe 4 2 4 2 159,7 JK3aMeH, KypcoBasi paboTa




5. O0pa3oBare/ibHbIC 1 HH(POPMALIMOHHBIEC TEXHOJIOTHH

B mpomecce mpenogaBanus AUCHUIUIMHBL «TepMonMHAMHK (IOTAIIMOHHBIX CHUCTEM)»
NPUMEHSIOTCS TPAAUIMOHHAS M HHTEPAKTUBHAS TEXHOJIOTHH.

YcBoeHHE JUCHMIUIMHBI JOCTHTAeTCs B XOJE€ ayIUTOPHBIX 3aHSATHA M BBIMOJIHEHUS
CTyIEHTaMH pa3JIMYHBIX BHJOB CaMOCTOATENFHOW paboThl. JIeKumu MpoxomsiT Kak B
TPAOUIIMOHHON (opMme <«JIeKIus-uHOpMaIHs», Tak U B (OpMe «ICKUHUSA-IUCKYCCUS» H
«CEeMHHAp-UCKYCCHS» C IENbI0 KOJUIEKTHBHOTO OOCYKAEHHUS Bompoca, mpolieMmsl (3apaHee
BBIHECEHHBIX MPEIO0IaBaTeNIeM Ha 00CYKICHHE) U MEKTPYIIIOBOTO TUAJIOTA.

JIeKIMOHHBIN MaTepHall 3aKpeIuIsieTcsl B X0JIe MPAKTUYECKUX U JabopaTopHBIX padoT, Ha
KOTOPBIX BBITIOJHSIOTCS T'PYINIOBbIE WIM MHIMBUIYaJbHBIC 33JaHUs MO MpoiaeHHOH Teme. Ha
7a00paTOPHBIX 3aHATHUAX CTYACHTHI OBJIAJEBAIOT AKCIIEPUMEHTAIBHBIMH TPHEMaMU padoTHl,
y4aTcsi CaMOCTOSATENBHO TPOBOAMTH OpPraHMYECKHE CHHTE3bl M HCCIENOBaTh CBOMCTBA
¢roTarMOHHBIX peareHTOB. JIabopaTOpHBIN MPAKTUKYM BBIIOIHSACTCS C IEIbI0 MPHOOPETEHUS
NPAaKTUYECKUX HABBIKOB IO M3YYEHUIO (U3NYECKUX, (PU3NKO-XUMHUYECKHUX CBOMCTB OCHOBHBIX
(JIOTAIIMOHHBIX PEareHTOB, O3HAKOMJICHHS C COBPEMEHHBIMH METOJHMKAaMU HICHTHU(PHKALUH
¢iIoTOpEeareHToB, ONpeneNeHUusT B HHUX OCHOBHOTO BEIIECTBAa, OYHCTKH OT mnpuMmeceid. [lpum
IPOBEJCHUH JIA0OPATOPHBIX PabOT CTYIACHTHI JOJDKHBI HAYYUThCsS padOTaTh Ha J1a0OPaTOPHOM
000pyIOBaHWH, YMETh NPAaBUIBHO OPraHU30BBIBATH AKCIEPUMEHT, SICHO M TOYHO OIMCHIBATH
NpOBEJCHHBIE ONBITEL. [IpM mpoBeneHMM Ta0OPATOPHBIX 3aHATUH HCIOIB3YETCS METO
KOHTEKCTHOTO OOYYEHHs, KOTOPBIA IO3BOJIIET YCBOMTH MaTepHall IyTEM BBISBICHHS CBS3EH
MEK/1y KOHKPETHBIM 3HAaHHEM H €r0 IPUMEHEHHEM.

[lpy mnpoBeneHMM TPAKTHUYECKUX 3aHATHH HCHONB3yeTcss MeTon «Onepexaromei
CaMOCTOSATENILHON PabOThI», KOTOPBIN 3aKIIFOYACTCS B U3YUCHHE CTYACHTaMU HOBOTO MaTepHaia
JI0 €T0 M3JI0’KEHHUS ITPETIoIaBaTeNieM Ha JIGKIUU U JPYTUX ayTUTOPHBIX 3aHATHSIX.

BaxHpIM 3TamoM W3y4eHUs JAUCHUIUIMHBI M CaMOCTOSTENBHOH pabOTBHl CTYJICHTOB
SBIISICTCS ~ BBIIIOJTHEHHE KYpPCOBOW paboThl. BrImonHeHune KypcoBOW pabOTBI  AOJKHO
o0ecrieunBaTh HE TOJBKO 3aKpENJeHHE MPAKTUYECKUX HABBIKOB M YMEHHH, HO M BBIPAOOTKY
HaBBIKOB CAMOCTOSITEILHOM MCCIIEIOBATENHCKON paOOTHI.

CamocrosTenbHas paboTa CTYACHTOB CTHUMYJIHUPYET CTYACHTOB K CaMOCTOSITENIbHOM
npopaboTKe TeM, B MpOIecce BBIMTOIHEHHUS WHIAMBHYaTbHBIX JOMAIIHUX 3aJaHHii, B TIpoIecce
BBINOJIHEHHS] KyPCOBOM pabOThl U MPH MOATOTOBKE K MPOMEKYTOUHOM aTTecTanuu. Pe3ynabTarsl
YCBOGHHsI MaTepHajia MpoBepstoTcs B (opMe HSK3aMeHa W 3alluThl KypcoBOW paboTel B 5
ceMecTpe.

6. YueOHO-MeTOAMYEeCKHE 00ecTIeYeHHEe CAMOCTOSITEIbHON PadoThl CTYICHTOB

ITo muctununae «TepmoauHaMUK (IIOTALMOHHBIX CUCTEM» MPEAYCMOTPEHA ayIUTOPHAs
Y BHEAYJUTOPHAsl CAMOCTOSITENIbHAs paboTa 00yyarouxcsl.
BaeaynuTopHas camocTosiTeNbHas paboTa CTYJ€HTOB OCYIIECTBIISETCS B BUJIE MOATOTOBKU
K JIa0OpaTOpHBIM M TIPAKTUYECKUM 3aHSTHSM, MOJITOTOBKE K KOHTPOJBHBIM padoTam,
BBITOJIHEHHS KYpPCOBOH pabOTHI.
Bunpbr camocTosiTenbHOM paboThl (00bEM 4acOB, OTBOJMMBIX Ha CAMOCTOSATEIBHYIO paboTy
1o yueOHoMy iany — 11,4 gacos):

1. CamocTosATenbHOE U3YUCHUE YICOHOM TUTEepaTyphI — 24aca
2. IloaroTtoBka K 1a00paTOPHBIM 3aHATHIM —24aca
3. IloaroTroBKa K MpakTUYECKUM 3AHITHAM —2 4aca

4. BeinosiHeHNE KYpCOBOW pabOTHI — 5,4 yacos



Ilpumepnvie sapuanmaol mecmogvlx 3a0aHUIL:
Bapuanrt 1
1. 3aKOHYUTE OIpEICIICHHE.
H3omepol — 3710. ..
2. Hanummre ctpykTypHbie (OpMYIIB M HA30BHUTE MO0 CUCTEMATUYECKOH HOMEHKIIAType BCe
M30MEPHI renTaHa.
3. 3akoHYHTE Ompe/eIieHuE.
T'emepoyuknuyeckue coeouHenuss — 310. ..
[Tpusenure 1-2 npumepa.
4. HanummTe CTpyKTYpHBbIE (OPMYIIBI COEAMHEHUIA:
a) 2-3Tun-2-0yren-1-om;
0) MeTHII()CHUIKETOH;
B) 3,3—aumeTmi-1-0yTuH.
Bapuant 2
1. 3akoHYHTE OIpeCIICHHE.
T'omonozu — s70...
2. Hanumure cTpyKTypHbIE (POPMYIIbI U HA30BUTE 110 CUCTEMAaTUYECKOW HOMEHKIIATYpE BCE
M30MEPHI aMHIJIOBOTO CIIUPTA.
3. 3akoHYMTE ONpE/elICHUE.
Ayuxnuueckue coeOunerus — 3T0. ..
[TpuBenute 1-2 nmpumepa.
4. Hanummwre cTpyKTypHbIE POPMYJIIBI COSTUHEHUI:
a) METHJIPTUIIAMUH;
0) 4,5-TuapPOKCH-3-METHI-2-TICHTaHOH;
B) 2,3-nuMeTHi-2-0yTeHOBas KHCIIOTA.
Bapuant 3
1. .3akoHuuTe ompenecHuE.
T'omonozuyeckuii psao— 310. ..
2. Hanmmute cTpykTypHBIE (QOPMYIJIBI M HA30BHTE IO CHCTEMATHYECKOW HOMEHKJAType BCe
M30MEepHhI TeKCeHa.
3. 3aKoHYHUTE ONpE/IEIICHHE.
Anuyuxnuueckue coeOuHenuss — 3T0. ..
[TpuBenute 1-2 mpumepa.
4. HanummmTe cTpyKTypHBbIE (OPMYIBI COETUHEHU:
a) U300yTUI0EH30T;
0) 4-6poM-5,5-TuMeTHII-2-TeKCeH;
B) 2-MeTWII-3-3THII-3-TICHTCHAIb.

Bapuanr 1

1. VkaxxuTe MOJIEKYJISIpHYIO (OPMYITY MPEAETbHOI0 OAHOATOMHOIO CIIUPTA
1) C3HsO; 3) CoH40O2
2) CsH120 4) C3HsO

2.Kakoe 13 nepeqncaeHHbIX BEIIECTB HE COACPKHUT KapOOHUILHOU IPYTIIIbI
1) MypaBbUHas KHCTIOTA 3) sTaHon
2) hopmanpaerus 4)yKCyCHBIN allbJIerH]l

3. HazoBuTe BemiecTBo

CH3-CH-CH,-CH-CHj3
| |
OH CoHs
1)2-3Tunnentanon-5 3) 3-meTunrexcanon-5
2) 4-3TUneHTaHoN-2 4) 4-MeTHIATEKCaHOJ -2



4.C nmomMonIbio Kakoi peakluy HeJb3s MOIY4YUTh KapOOHOBYIO KUCIIOTY
1) okucieHue aabaeruaa
2) TUAPOIIN3 CIIOKHOTO dpupa
3) BOCCTaHOBIJIEHHUE aJIbJIETHIA
4) okuCIIeHHE allKaHa
5. Jlonuimmre ypaBHEHUE XUMUUECKOM PEaKkIMU U YKa)KUTE €€ Ha3BaHHe

H+, Hg2+
HC=CH+H,0O —»

1) peakuust Baraepa 3) peakuus Kydeposa

2) peakuus 3eJIMHCKOTO 4) peakuus Bropua
6. CKOJIbKO MepevyrCcIeHHBIX BEIIECTB PearupyeT ¢ TaHalleM: MypaBbUHas KUCIIOTa, BOJIOPO/,
[UAHOBOJIOPO/I, MarHUM, TUAPOCYIbGua HaTpus, ruapokcu meau(ll)

1) Tpu 2)derbipe 3) mAth 4) mIECTh
7. Mbu1o nipencTaBisieT co0oi

1) cnoxHbI# 2¢up BeICIICH KapOOHOBOM KUCIOTHI

2) CIIOKHBIN YPUP TIAUIEPHHA

3) HaTpUEBYIO COJIb BBICIICH KapOOHOBOM KUCIOTHI

4) cMech BhICIIUX KapOOHOBBIX KHCIIOT
8. Kakoit 00bem Bojopoa (H.y.) BbLAeIUTCs pu B3auMoaericteuu 0,1 Momb 3TaHona ¢
U30BITKOM METATUYECKOTO HATPHS

1)2,24 n 3)3,36n
2) L,12n 4)4,48 n
9. B cxeme npeBpalleHuil : 3TUH — X —YKCYCHasl KUCJIOTA BEIIECTBOM «X» SBJISETCA
1) sTanon 3) aTHieH
2) aTaHajb 4) sTunanerar
Bapuanr 2
1. Ykaxute GpopMyiry mpeiebHON 0THOOCHOBHOM KapOOHOBOM KHUCIOTHI
1) C3HgO2 3) C4HsO3
2) C2HgO2 4) C3HgO2
2. MeXKIaccoBBIM M30MEPOM aJIbAETHJIOB SIBIISIOTCS
1) kapOOHOBBIE KMCIIOTHI 2) KETOHBI
3) cnoxHbIe 3pUpsbI 4) cnupThl

3. [TonyuuTs peieNbHBINA OTHOATOMHBIN CIIUPT MOXKHO
1) oxucneHueM anberuaa
2) srepuduxaiueit KapOOHOBOW KHCIIOTHI
3) oKuCIeHHEM aJIKeHa
4) rugpoTanue aakeHa
4. Kakoe BelecTBO HE MPOSIBISIET KUCITOTHBIX CBOMCTB

1) CH;0H 3) C17H35-COOH
2) CéHsOH 4) CH3-COH
5. JlonumnTe ypaBHEHNE XUMUYECKON PEAKIIUU U YKAKUTE €€ TUIT
H+
CH3-CH,-COOCH3+H,O0 —»
1) runparanus 3) ruapupoBaHue
2) TUAPOIIU3 4) neruaparanus

6. IlepBUUHBIN CIUPT MOXKHO MOJy4aTh
1) oxucnenreM mpomnaHais
2) ruapaTanueit mporeHa
3) BoccTaHOBJIEHHEM OyTaHas
4) okucneHnueM OyraHa



7. CKOJIbKO MEPEUYMCIEHHBIX BEIIECTB PEATUPYIOT C YKCYCHOM KMCIOTON: THIPOKCH] XKelle3a
(1), mponarosn — 1, nuHK, XJ10p (B MPUCYTCTBUU KaTalu3aTopa), KapOOHAT HATPHS,

dbopManbaerua
1) Tpu 3) nAath
2) yetbIpe 4) mectb

8. Kakoii 00bem xitopa (H.y.) moTpedyercs s XJopupoBanus 6,0 T yKCYCHOM KHUCIOTHI 10
MOHOXJIOPYKCYCHOM KHCIIOTBI.
1)2,24 n 3)4,48 n
2)1,12n 4)3,36 1
9. B nenouke npeBpamieHui
CH3Cl— X— CH3-O-CH3; BemecrBoM X sgBisieTcst

1) aTan 3) MeTaHoII
2) xJI0p3TaH 4) MeTaHaJb
Bapuant 3

1. JlaHBI BelecTBa:

a) CH,=C-CH=CH-CH,-CH; 6) CH3-O-CH,-CHj3 B) H-COH
CH;
1) CH3-CHz-NH; e) CH;-CH-CH; %) CHy-CH-CH,-
CH, OH
3) CH3-CH=CH-CH,-CHj; n) CH3-CH,-CH,-CH,-COOH k) H,C=CH,

1.OmnpenenuTte, K KAKOMY KJaccy OTHOCSITCSI COeIMHEHUS a)-0)-B).

2. Vxaxure (opMyny neHTeHa-2.

3. HaliguTe roMoJI0T PTaHOBOI KUCIOTHI.

4. YKaXUTE BEIIECTBO, SIBISIFOIICECS MEXKKIACCOBBIM M30MEPOM Iporanoa-1.
5.Haiigure BemiecTBa, y KOTOPBIX UMEIOTCS LIUC - U TPAHCU30MEPBHI.
6.YKaKXUTE BEIIECTBO, ISl KOTOPOTO XapaKTEepPHA U30MEPHSI IMTOOKESHHS (PYHKIIMOHAITEHON
rpynnsl. Hanummre 3ToT u3omep.

7. Haiinute nzomep OyraHa.

8. Kakoe BemiecTBo IMeeT TPUBUAIBHOE Ha3BaHUE alleTUIICH?

9.Hanummmte qBa roMOJIora BEIIECTBY B).

10. HazoBuTe BemecTBa 1) U K).

2. Ykaxute GopMyiy MpeieabHOro OAHOATOMHOIO CIIUPTA!
a) C3H802 6) C5H120 B) C2H402 F) C3H60.
Kakoe BemiecTBo He COAEPKUT KapOOHUIIbHOM IPYIIIBL:
a) MypaBbMHasg KuciaoTa  0) popmanbaeru  B) 3TaHOI I') YKCYCHBIH
QITbJICTUI.
CocrtaBbTe /1151 HErO MEKKJIACCOBBIN M30MEp U HA30BUTE €TO.
3. JlonuinTe peakuuio U yKaKUTE €€ Ha3BaHUE:
CH=CH + HQO-- HgSO4, KUCTIOTa__
a) peakuusi Barnepa 6) peakuus 3enuHcKkoro  B) peakuus KydepoB 1) peakuust
Bropua.
4. CoctaBbTe (hOpMYJIBI BEIIECTB IO HA3BAHMIO:
a) 4-metunrekcanon-2  0) 3-3TwideHon  B) ITHIMETHUIKETOH
) 3-MeTUJINEeHTaHab.
Jlnis BemecTBa B) COCTAaBbTE U30MEPHI U HA30BUTE HX.
5. JlaHbl BeliecTRa:
a) CH3-COOH 6) CeHs-COOH B) CH3-CH=CH-COOH r) C,Hs-COOH
1) (Co,Hs-COO0),Ca  e) Ci7H33-COOH %) H-COOC;,Hs 3) CH3-COOC3H;
u) C17H35-COOH k) CH,CI-COOH



1. Haiimure wMmexknaccoBelii u3oMep BemecrBy [I. Haszosure 3T Bemecrtsa 1o
CHCTEMaTUYECKON Y TPUBUAJIBHON HOMEHKJIATYpe

2. IomyuuTe BemecTBO a W3 3TaHasd. Hamummre ypaBHEHUE pEeaKIIHH.

3. Hanmummre ypaBHeHue peakliuy BeuiecTBa 0 ¢ TUIPOKCUIOM Kallusl.

4. Hanumwurte ypaBHEHHE peakuud OOpa30BaHUS CIOXKHOTO 3pupa W3 TIMIEpUHa U TPEX
MOJIEKYJI KMCJIOThI M. Kakoe arperaTHoe COCTOSIHUE UMEET JaHHBIH skup?

5. Hanmmure ypaBHEeHUE ruposnsa BeuiecTsa 3. HazoBuTe npoayKThl peakiuu.

6. CoctaBbTe QOPMYJIbI BELIECTB 10 HA3BAHUIO.

a) 2,3-mumeTni-3-XJIOpIeHTaH, 1) STHJIOBBIHN 3(hUpP YKCYCHON KUCIIOTHI
0) XJIOpIUKIOOyTaH, ¢) 4-aMUHOBaJICPHAHOBAs KUCIOTA
B) METHJIOCH30JI (TOJIYON), K) IPOIUTIAMUH

T') TUATUIIOBBIN 3up

7. OnenHoOBask KMCIIOTA He B3aMMOJEHCTBYET C pAaCTBOPOM

1) ©poma

2) amerara HaTpuUs

3) ruapokcuaa HaTpUs

4) nepMaHraHaTa Kajus

8. M0 IIpeicTaBiseT coooi
1) cnoxHbIN 2pup BHICIICH KapOOHOBOW KHCIOTHI
2) coXXHBIN (hUp TIIHLIEpHUHA
3) HATPUEBYIO COJIb BBICIICH KapOOHOBOM KUCIIOTHI
4) cMech BBICIIUX KapOOHOBBIX KHCIIOT

9. Kakoe BeniecTBo He MPOSIBISIET KHUCIOTHBIX CBOHCTB

1) CH3;OH 3) C17H35-COOH

2) CsHsOH 4) CH;-COH

Bapuant 4

1. U3omepom BemecTa, popmyna kotoporo CH,=CH-CH,-CH3, sBnsercs:
a) 2-meTunoyTeH-2 B) OyTeH-2
0) Oytan r) OyTuH-1

2. 1ng ankaHoB HanboJiee XapaKTEePHbI peaKIINU:

a) IPUCOCTUHEHHS 0) 3aMeIIeHHS

B) MOJMMEpPU3ALIUU I') OKUCIJICHHUS.

3. Ilpu oKkMCIIEHNH 3TUJIEHA BOJHBIM paCTBOPOM IepMaHraHara Kauus o0pa3yeTcs:
a) YKCyCHasl KUcJIoTa 0) 3TUJIOBBIN CIHMPT B) STUJICHIVIMKOJb T') YKCYCHBIN albIerul
5. J1st apoMaTUYeCKUX YIJIEBOIOPOIOB Hanboiee XapakTepHbl peaKIum:

a) 3aMelleHus 0) mpucoeIMHEHUS
B) MOJMMEpHU3alUU T') OTIICTUICHUS
6. MeTaH 1oyiy4aroT B IPOMBIIIJIEHHOCTH:
a) AlC3+H,O0—> 6) CH3COONa+NaOH—
B) W3 MPUPOHOTO Tra3a I') U3 CBETHJIBHOIO Ta3a
7. YcTaHOBUTE COOTBETCTBUE MEXKIY BEIIECTBOM U €T0 Ha3BAaHUEM.
BemecTBo: Haspanmne:
1) CH=C-CH»>—CHg; a) OyTeH-2;
2) CHg—CHg—CHz—CHQ—CHg; 6) 6YTI/IH-1;
3) CH3—CH=CHjy; B) MIEHTaH;
4) CH,=CHa,. T) 9TEH;
1) IPOTIEH.

8. OGeciBeunBaeT OPOMHYIO BO/Y CIIEYIOIIAsi KUCIOTa
1) manbMUTHHOBAS



2) oJIeMHOBAas

3) creapuHOBas

4) ykcycHas

9. Ykaxute GpopMyIry HENpeAeIbHONW KHCIIOTHI
1) Cy5H3COOH

2) CH3COOH

3) HCOOH

4) Cy7H3COOH

Homawnue 3a0auu:

1. Mpu Quoraumm cynbGUAHBIX Py B KayeCTBE IEHOOOPA3OBaTess MCIONB30BAIM Mpen-
TeKCUIJIOBBIN cnupT. PaccunTaiite KoinyecTBa cnupTa (B MOJSX), HeoOXoAaumoe i (uoTanuu
120 T KOHIIEHTpAaTa, €CIIN PacXo]] cupTa cocTaBmwi 50 1/T.

2. Ilpu ¢norauuum MNOAMMETAUIMYECKUX  PYd  LHUKJIOTEKCAaHOJ  IMPUMEHSETCs  Kak
neHooOpasoBarens. Haitnure mMaccy ¢enona u o6bem Bojopoaa (H.y.), HEOOXOIUMBIE ISt
noiydeHus: 100 Kr UKIOreKcaHOJa, €ClOU BBIXOJ NPOJAYKTa peakuuu coctaBiser 98 % or
TEOPETUUECKOTO.

3. Ilpm oOorameHuu pya B KadecTBE pearcHTa-coOMpAaTeNsl HCIOJIB3YIOT TEXHHUYECKYIO
OJICMHOBYIO KHCIIOTY, BBIIICISIEMYIO IIPH MEepepadOTKe KUpa MOPCKUX KUBOTHBIX. OHA CONEPIKUT
40 % (mac.) unucroit onennoBoi kuciaotel C17H33COOH. Paccunraiite maccy (Kr) TEXHHUECKOM
OJICMHOBOW KHUCJIOTHI, HE0O-xoaumyro it (motauuu 100 T pyasl, ecnu pacxon Ci7HzsCOOH
cocrasiseT 0,3 Kr/T pysl.

4. IlaBeneBas KHCIOTa HCHOJb3yeTCs NpHU OOOTalleHHH pPyA B KadecTBe MoauduKaropa
¢baotaumu B Buge 8 %-ro BOIHOTrO pactBopa. Paccumraiite mMaccy TEXHUYECKOH IaBENIEBOM
KHCIJIOTBI, cojiepkameld 5 % mnpumecel, koTopas HeoOXomuma st mpurotosiieHus 100 kr
pactBopa moaudukaropa.

5. ©@paknus cunrerndeckux xuakux kucinor CXKK ¢ uncnom aromMoB yriepoja B pagaukane 7 — 9
IpUMEHsIETCd NpU OOOralieHuu M mepepaboTKe pya IBETHBIX MeTaioB. B emKocTh co
cTouHbIMH Bogamu oobeMoM 10 M3 cOpomeno 1200 r CXKK crnenyromero coctaBa (Mac. %): 20
OKTaHOBOHM, 37 HOHaHOBOM U 43 nekaHOBOM KucioT. PaccuurtaiiTe KOHLEHTpAIMIO KaXKIOW
KUCTOTHI 4 (Macc. %) B CTOKax, MPU-HAB UX TUIOTHOCTh PAaBHOW €IMHHUIIE.

6. Karmonnsiii Quotopearent-coduparens naypuwiaMmud CioHsNH; momyudaroT w3 sKupHBIX
KHCIIOT KOKOCOBOTO Maclia M HUCHOJB3YIOT NpH (IIOTAlMM CUIUKATHBIX MHHEPAJIOB B BHUJE
pacTBOpUMOIl B BOJie cojid. PaccumTaiiTe mMaccy jaypuiamMuHa, HEOOXOIUMOTO it (hIoTaruu
100 r pyabl, eciM pacxoJ] ero Coiau coctaBui 88,6 I/T.

7. ®notopearent-coouparens mapku AHII-14 momydaroT BOCCTaHOBJIIEHHEM BOJOPOJIOM
HUTponapaduHOB, 0O0pa3zylOIIMXCAd TpU HUTPOBaHUHM u3oMepHbIX mapaduHoB CiaHzo. ns
OT/ICJIEHUS] aMHHOB OT TOJYYEHHOH cMecu ee 00pabaThIBalOT XJI0poBoaoposoM. Ompenenure
conepkanne amMuHOB (Macc. %) B 50 Kr 9Toil cMecH, ecliu Ha peakluuio u3pacxomoBanmu 150
mouteit HCI.

8. Ilpu dnoranuu HeCyabOUIHBIX Py UCTIOIB3YETCSI TEXHUYECKAst OJICMHOBAsI KHCIIOTa Mapku b,
comepxarmias He mMeHee 95 % cmecu KUPHBIX KUCIOT. PaccumTaiiTe 4mciio MOJEH KHCIOT —
onenHoBoii Ci17H33COOH, mmuomeBor C17H31:COOH, mnammurunoBo CisH3:COOH wn
creapuHoBOil C17H35COOH, BXomsmux B cocTaB 1 KT TEXHHYECKOW KUCIOTHI, €CITH COIePKAHUE
B HEHl yKa3aHHBIX KUCIIOT COOTBETCTBEHHO paBHO 40, 25, 18 u 14 macc %.



7. OueHoYHbIE CPeCTBA /IJIsl POBeAeHH s POMEKYTOUHOI aTTeCTAllNU
a) [lnannpyemble pe3yibTaThbl 00y4eHHsI H OLIEHOYHbIE CPEICTBA /I IPOBeAeHHUs MPOMEKYTOYHON aTTeCTAlNH:

CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[TnanupyemMble pe3ynbTaThl 00yICHHS

OneHouHble CpeaCcTBa

I1K-14

I'oToBHOCTH Y4aCTBOBATH B UCCJICJOBAHUAX 00BHEKTOB HpO(l)GCCHOHaHBHOfI JACATCIBbHOCTH U UX CTPYKTYPHBIX 3JICMCHTOB M 3alllUIIATh OTYCTHI

3HaTh - Ha3HAuY€HHWE pPEareHTOB MpH (IOTALHMOHHOM
0GOTAIIEHNH TIOIE3HBIX HCKOTIAEMBIX [TpuMepHBIii IepeyeHb TEOPETUUECKHUX BOIIPOCOB K HK3aMEHY:
- CTPOCHHE MOJEKYI (IIOTALMOHHBIX PEATEHTOB, 1. SHeKTpOHHO% crpcz)eHI/Ie OpraHWYecKUx coenuHenuit. ['mbpuauzanus opOutaneit aroma
UX (QU3MYECKHe U XMMHUYECKHE CBONCTBA, METOMBI yraepona (sp™-, Sp°-, Sp- rubpum3anys).
MOJydeHns, OCOOEHHOCTH AEHCTBHS U OOIacTH 2. Teopus crpoeHus opranuveckux coenauHennii A.M. Byrieposa. CriocoObl m300paskeHuUs
MPUMEHEHUS npu droramun MTOJIC3HBIX OpPraHUYECKUX COCIMHCHHUM.
HCKOIIaeMBbIX pas3INYHbIX drorammonnsix | 3. Kiaccel opranuveckux coelMHeHnH (C npuMepamu).
pEareHToB; 4. Kiaccudukanus opraHu4ecKux COeIUHEeHUH (¢ mpumepamu).
- ¢dopMbl W  MexaHW3Mbl  3akperuieHus | 9. llpupoma m (usMHecKkue CBOWCTBA KOBAJIECHTHOW CBs3U. IlONApHBEIE M HEMOIAPHEIE
(GJIOTAlIMOHHBIX pEareéHTOB Ha IOBEPXHOCTH KOBAJICHTHBIE CBSI3U. J[MITOJIBHBIII MOMEHT MOJIEKYJIBL.
MHHEPAJIOB, MCXOJs W3 CTPOeHHs MojeKys |6. MexaHnsmbl peakuuii B opranndeckoil xumun. Knaccudukanus peakuunii B opraHudeckoi
peareHToB U QJIOTHPYEMBIX MUHEPAJIOB XUMHUU (C IpUMEpamMH).
7. .O0mume mnpezactaBieHuss O (IOTAIMOHHOM pa3eieHUd MUHEPAJoB M (IOTAIMOHHBIX
peareHrax.
8. Kiaccudukanus GproTanmoHHBIX peareHTOB U UX Ha3HAYCHHUE.
9. OOmas knaccuduxaiys coonupaTenei.
10. Obmas knaccudukanus NeHO0Opa3oBaTeNei.
11. Knaccel OpraHM4eckMX COEIMHEHMH U TNPUMEHEHHE OpPraHWYeCKUX COeIMHEHHUH
Pa3IMYHBIX KJIACCOB B KauecTBe (hJI0TOPEareHToB.
12. TlpumeHeHrne HEOpraHMYeCKUX COEAMHEHHH B KaUeCTBE peareHTOB-PEryIsiTOPOB.
YmeTh - aHAJTU3UPOBaTh TEXHOJOTHMYecKHe pexumbl U | [IpakTuueckue 3amanus

cXeMbI (hJI0TaIHH;

- yMeTb Hay4yHO OOOCHOBAaHHO IOJIOMPATH
peareHTl  Ans  (JIOTAlMM  KOHKPETHOTO
MHUHepaa;

- CaMOCTOSITEJIbHO MPHUHUMAaTh OOOCHOBaHHBIE

3amaya k Omery Ne 1
Hamummre cTpykTypHBIE POPMYITBI COEIMHEHUH:

1.
2.
3.

2-3Tun-2-6yren-1-om;
4, 5-ruApoKcu-3-MeTHII-2-IEHTAHOH;
300y THIIOEH301IT;




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[TnanupyemMble pe3ynbTaThl 00yICHHUS

OneHouyHble CpeacTBa

pelieHuss  OTHOCUTENBbHO  BbIOOpa  TuUIA
(II0TOpEeareHTOB M IMPHUTOTOBIEHUS PACTBOPOB
¢doTopeareHToB B KOHKPETHOM
IIPOM3BOJICTBEHHOM ITIPOLIECCE

4. 3 —okco-5-merun-1-rexcaHaib

5. 2,2,3-tpuMeTninOyTaHoBast KHCIOTA.

3anmaua k Ounety Ne 2

Ha3zoBute 1Mo cucTeMaTHuecKod HOMEHKIIATYPE CICIYIONIIEe OPraHHUECKHE COCANHCHHUS

CHs
1) |
CHy — CIH *C‘H — CH; — ? — CHy — CH3
CHs CH CHy
PR |
CHs CHs CH;

CCls — CH, — CH = C — CHyCl
I
CH;
OH

|
CHy — CH; — C — CH, — CHs
|

CH; — CH — CH;
.0
4 CHz-CHy — C = CH-CHz-CH; — C

| N
CHs OH

3anaua k Omtety Ne 3
HazoBuTe 1o crucTeMaTHyecKoil HOMEHKIIATYPE CIICAYIOINE OPraHHYeCKHE COSANHEHHUS:

1 CH; — C‘H - C‘H — COOH
OH CHs

2 CHafﬁ— C‘H— CH;
0 CH:

3
CH; —CH = C — CH —CHCl

| |
CH; CH, — CHs

0
C — CH —HC = CH —CHs
I
H NO>

4

3ayaua k omtery Ne 4
HasoBuTe 1o crcTeMaTiHyecKoil HOMEHKIIATYPE CIIEAYIOIINE OPraHMIeCKHE COCTUHCHUSI !




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[TnanupyemMble pe3ynbTaThl 00yICHHUS

OneHouyHble CpeacTBa

1) CHy — CH — CH, —CH—CH; 4 CHs — CH —CH,— CH — CH, — CH
| 2 | \ 2 | 2. 3
C}‘-IZ CHs CHz. OH

CHs
CH; CHs

2 |

) CH; — CH —C — CH = CH;
|

CH;

CH
|

3 CH; — G —CHp— CH
CHz

3amaya k 6unery Ne 5

HazoBute nmo cucreMaTHueCcKoi HOMCHKJIATYpPEC CICAYIONIUC OPTaHNYCCKUC COCTUHCHUA:
1)

CH: — clH — c||-| — CHsz
CH: CHs
2) CH; — CH; — ClH — CH;OH
CHsz
3
) CH; — CHp — CH — CH — CH; — CHs
| I
CH:y CzHs

4
) CH;—CH2—|C:CH — CH3
CHz

3anaua k Ounety Ne 6

Hanwmmmwre cTpykTypHble GOpMYIBI BceX H30MEPOB OYTHIIOBOTO CIIMPTA U JJAiTe MM Ha3BaHUS 110
cUCTEMaTH4ecKOi HoMeHKnaType. OTMETbTE Cpeln HUX MEPBUYHbIE, BTOPUYHBIE U TPETUUHBIC
CIHPTEHI.

3amaya k Ouery No 7

Hamummre cTpykTypHBIE POPMYIBI BCEX H30MEPOB aMUJIOBOTO CIIMPTA U AaWTE UM HAa3BaHUSA IO
cUCTEMaTH4ecKOoi HoMeHKnaType. OTMETbTE Cpeln HUX NEPBUYHBIE, BTOPUYHBIE U TPETHUHBIE
CIIUPTHL.




CTpyKTypHBIii
JIEMEHT

KOMIICTCHIIN U

[Mnanupyemblie pe3yabTaThl O0yUeHUS

OneHouyHble CpeacTBa

3anmaua k Ounety Ne 8

Hamummre cTpykTypHBIE QOPMYITBI COSIMHEHUH:
3-x110p-6-ruapoKcH-5-MeTHII-3-TeKCEeH-2-0H;
4-m3onponmi-5,5-mumernin-6-okreH-1-uH;
1-metun-4-u3onponuideH3or;
MCTWJISTUIIN3OIIPONUIIAMHH;
3,3-numeTnn-2,4-nneHraaon.

3anaya k ounery Ne 9

HazoBute no cucreMaTHueCKOi HOMCHKJIATYpPEC CICAYIONIUC OPTaHUYCCKHUE COCIUHCHUA
D

AR A

.0
H:N —cH, ~Cc=c—c~

| | S OH
cHs  Cl

) =0
- CH;: —C=cCc—¢
~0oH

3
CHy — CH —CH — CHy — NO2
| I

I CH;
4
CH; = CH —CH = CH fcr ~C=cH
CH; — CH;

3anaya k ounery Ne 10

I[aﬁTe Ha3BaHUA OPraHNYCCKUM COCIUHCHUAM. Haiinute cpeau MpHUBCACHHBIX (I)OpMy.]'I TaKHc,

KOTOpPBIE OTJINYAIOTCS TONBKO CIIOCOOOM HAalMCaHUs. Y KaXHTe, CKOJIBKO BCETO BELIECTB
1300pakeHO ATUMHU POPMYJIaMHU. :

CHs ) CHs . CHiCHs
n | c
CH; — C — CHz — CHs CH; -~ CH;
|
CH;

: CH
- 5)  CHiCHy~_ . Chs

c
oy | CHs-CH,~ ™. CHs
) CH: —CH;— C — CHy — CHs

Chs

6) CHz CHZCHs
CHs N
3 |

c

CH; ~ . CHz

CH; — C —CH: -
|

CHy
CHy

CHz




CTpyKTypHBIii

AIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHbIe CpeicTBa
KOMIIETEHLINU
3anmaua x Ounery Ne 13
HasoBure 1o cucreMaTHyeckoi HOMEHKIIAType CIEAYIONINe OPraHNIeCKHe COSMHEHNUS:
1y CH: — CH =C—CH—CHl 4) El s
C‘H; Cll'la— CH CH=c- CI‘CH _C|H_CHE
HC s CaHs
" CH;
2) CHy =CH—CH=CH —CH—C =CH
I
CH = CH,
3 Ox L0
C — — — — 7
L CH = CH — CH, —CH; c
3agaua k ounery Ne 14
Cpenu HanMCAaHHBIX HIDKE (OPMYJT HATUTE HACHTHYIHBIE. YKaKUTE, CKOJIBKO BCETO BEILIECTB
M300paKEHO TP TIOMOIIH 3TUX (HOpMYIT
b . P \cuz/ CHz 5) CH; — CH, /cuzfcug
C’H
2 CH: —CHp —CHy — CHs e
6) CHs — CHz — CH —CH,
3) C"‘s u‘i, c‘ui
CH3—CH — CH —CH:
| 7) CH; — CH; — CH = CH; — CHj
CHz |
CHs
CHy — CHs
4) | 8) CHs CHz
CHy — CHs T
CH: - - CHy
Bianets - XUMHAYECKOU 51 oborarurensHoi | Ilpumepnsle eapuanmuvl mecmoswvix 3a0aHuil:
TEPMHHOJIOTHEH; TPaKTUUYECKUMHU HaBbIKaMHu, | 1. 3aKoHUUTE OMpeiecHHe.
MO3BOJISIOIIIMMU peumars HEKOTOpbIE H3zomepwvl — 370. ..

TEXHUUYECKHUE 3aJlaud: ONpEJeICHHe KauecTBa
¢GIOoTOpEareHToB, WX OYHUCTKH, BBIICIICHHE
Haubosee (pIOTOAKTUBHOM YacTH,

- HaBBIKaMH TIEPBHYHOTO XUMHUYECKOTO aHAJIN3a
COCTaBOB Hauoboee pacmpocTpaHEHHBIX
pPETreHTOB

2. 3aKOHUYHUTE OTpeIeTICHHE.
I'emepoyuknuueckue coeouHenus — 3T10...
IIpusenure 1-2 npumepa.
1. 3akoHuuTE OMpeeIcHHE.

I'omonoeu —310...

2. Hamummmre cTpykTypHbIe (OpMYJIIbl U HA30BUTE 110 CHCTEMaTHYECKO HOMEHKIIAType Bce

HN30MCPBI aMHUJIOBOT'O CTIMPTA.




CTpyKTypHBIii

AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHbIe CpeicTBa
KOMIETEHINH
3. 3akoHYMUTE OMpPEACIICHUE.
Ayurnuyeckue coeouHeHuss — 3T10. ..
[IpuBenute 1-2 npumepa.
4. Hamumwure CTpyKTypHBIE ()OPMYIBI COSAUHEHUI:
a) METUITUJIAMHUH,;
0) 4,5-TUaPOKCU-3-METHII-2-TICHTAHOH;
B) 2,3-muMeTII-2-0yTeHOBast KUCIIOTA.
4. .3aKkoHYHUTE OINpEICIICHHE.
T'omonozuueckuii psao— 31o0...
5. Hamwmmure cTpykTypHBIE (GOPMYITBI B HA30BUTE IO CHCTEMATHYECKOH HOMEHKIIATYpe BCe
M30MEpPHI TeKCEHa.
6. 3akoHYHTE ONpE/CIICHHE.
Anuyuxiuueckue coeouHenus — 3T0. ..
[1K-16

I'0TOBHOCTH BBIIOIHSITH OKCIICPUMCHTAJIBHBIC 1 na6opaToprle HCCIICOOBAHMA, MHTCPIPECTUPOBATH MMOJIYYCHHBIC PE3YJIbTAThI, COCTABJIATH U 3alllUIIATh OTYCThI

3HaTh

- CBOMCTBA M KJIacCU(PUKAINIO0 MUHEPAJIOB 110 UX
(JI0TaLlMOHHBIM CBOMCTBAM,

- COBPEMEHHBIE KJ1accCupuKaluu
(JIOTALIMOHHBIX PEAreHTOB IO  Pa3JInYHbIM
pU3HaKaM;

- OCHOBHBIE METOJBI OIpPEIENICHUs] CBOMCTB
OpPraHNYeCKUX M HEOPTaHMYECKHX COCTUHEHUH
pa3IMYHBIX KJaccoB B  JaOOpaTOpPHBIX U
YCIIOBHSX;

- TEXHOJIOTUM TPUTOTOBJIEHHUS  OCHOBHBIX
(bII0TaIMOHHBIX PEareHTOB

IIpuMepHBIii epedeHb TEOPETUIECKNUX BOIIPOCOB K dK3aMEHY:

1. IlpenenbHble yriaeBOIOPOAbI: CTPOEHUE, TOMOJOTHYECKUM psll, n30oMepusi, Gu3nYecKue u
XUMUYECKHE CBONCTBA. [IprMeHEHHE TMpeAcNbHBIX YIIEBOAOPOJOB B  KayeCTBE
(bI0TOpEareHToB.

2. HempenenpHble YTIEBOJOPOIBI STHIICHOBOTO psifa: CTPOCHUE, TOMOJOTHUYECKHH pSiII,
uzomMepusi, (QU3MUECKME M XUMHUECKHE CBOHCTBO. I[IpuMeHeHHMe ankeHOB U HX

MIPOU3BOIHBIX JUISI TPOU3BOJICTBA (PIIOTOpEareHTOB.

3. HempenenbHble yrieBoJOpOJbl AllETUICHOBOTO DPsJia: CTPOEHHE, TOMOJOIMYECKHH psil,
HOMEHKJIAaTypa, u3oMepus, pusndeckre u Xxummuueckue cBoicTna. [IpuMenenue areruneHa
U €r0 IPOU3BOJHBIX.

4. IuknomapaduHbl: CTpoeHHe, Hu30Mepus, (U3NYECKHe M XUMHYECKHE CBOICTBa.
[IpumMeHeHHe yriieBOIOPOIOB B KAUECTBE alOJISIPHBIX coOUpaTesen.

5. Apomartmyeckue yriaeBOAOpPOJbl. DJIEKTPOHHOE CTpOeHUE OCH307a. | OMOIOTHYeCKU Psijt




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[TnanupyemMble pe3ynbTaThl 00yICHHUS

OneHouyHble CpeacTBa

10.

11.

12.

13

OeH30J1a, HOMEHKJIATypa, n30Mepusl, (pu3nueckre 1 XMMHUYECKHe CBOMCTBA apOMaTHYECKUX
yriaeBonopoaoB.  [IpuMeHeHWEe  apoOMaTHYECKHX  YIJIEBOJOPOJAOB B KAauyecTBE
(boTopeareHToB.

[IpupoaHbIle UCTOYHHUKHU YTIIEeBOOpO0B. HedTh, cocoOwl ee mepepabotTku. [IpomaykTh
nepepaboTku HeTH Kak (PIOTAlIMOHHBIE PEareHTHI.

Cruptel. Knaccuduxamus crnuptoB. IlpenenbHble OZHOATOMHBIE CIHUPTHI: CTPOEHUE,
TOMOJIOTHUECKUN PsIJl, HOMCHKJIATYPa, U30MepHsi, PU3NICCKUE U XUMUYCCKUE CBONCTBA.
[TpumeneHne ciupToB BO (PrroTaIuy.

Cnuptsl. Knaccudukanus cnuptos, pu3nueckue, XUMHUECKUe, acopOLMOHHbIE CBOIICTBA
cnupToB. PacmpenencHue 3MEKTPOHHOM TUIOTHOCTH B MOJIEKyJax crnuptoB. [IpumeHeHme
CIIHPTOB BO (pIIoTaINH.

Oprannveckne kuciaoTel. Kiraccupukammss xucnor. [lpenenpHble  OJHOOCHOBHEIC
KapOOHOBBIE KHCIOTHI: CTPOECHHE, ToMoyiorhueckuid psia. HomeHkiatypa, usomepus,
(u3HYecKre U XUMUYECKUE CBOWCTBA KHUCIOT.

CtpoeHre OpraHMYeCcKUX KHUCIIOT. Pacmpenenenne JIeKTPOHHON TUIOTHOCTH B MOJIEKYJIaxX
kucnor. duzmueckne, XUMUYECKHE, aJCOPOIMOHHBIE CBONCTBA KapOOHOBBIX KHUCIOT.
Bricime 0THOOCHOBHBIE KApOOHOBBIE KMCIOTHI M MX MbIIa KakK (DJIOTAIMOHHBIE pEareHThI
A3oTconepikalie OpraHudyeckue coeAuHeHus — amuHbl. CTpoeHHe aMHHOB,
HOMEHKJIATypa, H30Mepusi, cBorcTBa. CIIOCOOBI MOTYICHHS] aMUHOB M UX TTPUMECHEHHE BO
¢dnoTanuu.

Cepocojiepxaniue OpraHWMYECKUE COCAMHECHHS: THOJIBI, OpraHWYecKue CYJIb()OKHUCIOTEHI,
cynbhoHathl, ankuicyibdarel. CTpoeHHE, CBOWCTBA CEPOCOAEPIKAIIUX OPTaHUYECKUX
coenuHeHUH. VX mpumMeHneHnne Bo (oTamum.

.Cepoconepncamne OpraHn4eCKUC COCAUHCHUA: KCAHTOTCHATHI, aBpO(I)J]OTLI. CTpOCHI/Ie,

CBOMCTBa, CHOCOOBI TMONY4eHHUS KCaHTOreHaToB U  adpoduoToB. Ilpumenenue
KCaHTOT'€HATOB U a3po(I0TOB BO (prroTarum.

VYmers

- HOPOBOJUTH HCIBITAHUA COCTaBa M CBOICTB
OpTraHU4YCCKUX U HCOPTaHUYCCKUX COC,[[PIHCHI/Iﬁ,
OTHOCAIINXCA K Pa3IMIHBIM KJj1accaM

[IpumepHsbIe 3anaun:
1. Katuonnslii ¢notopearent-coouparens naypuiaMuH CioHosNH, momywaror u3 kupHBIX
KHCJIOT KOKOCOBOT'O Macja M UCHOJB3YIOT NpHU (QJIOTAllMU CUIMKATHBIX MHHEPAJIOB B BUJE




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[TnanupyemMble pe3ynbTaThl 00yICHHUS

OneHouyHble CpeacTBa

(IIOTAIIMOHHBIX PEareHTOB;

- TPOBOJIUTH OIICHKY KauecTBa XHMHUYECKHX
COC/IMHEHUH TP MCIIOJIb30BAaHUH UX B KaUueCTBE
(JI0TAlMOHHBIX PEAreHTOB;

- OIpeeTATh (PU3NUECKHEe, PU3UKO-XUMHYECCKUE
CBOICTBA OCHOBHBIX ¢ioTOpeareHTos,
BEJINYNHY ancopOuu OpraHUYecKuX
COCMHEHUI Ha TIOBEPXHOCTH MHUHEpasa,
COZIep’)KaHWE  OCHOBHOTO  BEUIECTBA  BO
daoropearentax

pacTBOopuMOii B Bojie coiu. PaccunraiiTe Maccy JlaypuiaMHHa, HEOOXOAUMOTO Uit (IIoTaluu
100 r pyabl, eciiu pacXxoJ] €ro COJIH COCTaBHII 88,6 I/T.

2. ®dnotopearenT-coduparenp mapku AHII-14 mosydaroT BOCCTAaHOBJICHHEM BOJIOPOIAOM
HUTponapaguHOB, 0Opa3yIOUIMXCs MPU HUTPOBAHUM H30MEpHBIX mHapapuHoB CiaHsg. s
OTJICJICHUS aMHUHOB OT TIOJy4YEeHHOU cMecu ee 00pabaThIBatoT xjaopoBogopoaoM. Onpenenure
conepxanue aMuHOB (Macc. %) B 50 Kr 3TOM cMecH, €clii Ha peakiuio u3pacxomoayiu 150
moueit HCL.

3. [Ipu duroTanmu HeCcynbOUIHBIX Py UCIOIB3YETCS TEXHUICCKAsT OJICMHOBASI KUCIIOTa MAPKH
b, congepxaias ne menee 95 % cMecu KUPHBIX KUCIOT. Paccunraiite yucio Monel KUCIOT —
onenHoBoii Cy17H33COOH, nunonesoii Cy17H3COOH, manmutunoBori CisH3iCOOH wu
creapuHoBoii C17H3sCOOH, Bxomsgmmx B coctaB 1 KI' TEXHMYECKOH KHCJIOTBHI, €CIIH
coJiepKaHue B HEH yKa3aHHBIX KUCIOT COOTBETCTBEHHO paBHO 40, 25, 18 u 14 macc %.

Bnanets

- TEPMHUHOJIOTMEN U3YYEHHOTO Kypca;

- OCHOBHBIMH METOJMKAaMHU  OINPEAEICHUSA
pa3IuYHbIX buznyecKux rmapaMeTpoB
OPraHUYECKUX U HEOPraHWYECKUX COCAVHECHUM,
UCIIOJIB3YEMBIX B KauecTBe (IOTOpPEareHToB,
HaBbIKAMU 00paboTKH MOJIYYEHHBIX
SKCIICPUMCHTAJIBHBIX JAaHHBIX

[IpuMepHBIe BONIPOCHI U1l IPOBEPKU 3HAHUI

1. Kuaccel opraHiuecKkux COeTUHEHHH (C MpUMepamH).

2. Knaccuduxamms opraHIIecKuX COSTUHECHUH (C TprIMepamu ).

3. Ilpupona u ¢usnueckue CBOWCTBA KOBAaJCHTHOW CBsi3U. llonsipHblEe W HEMONSpPHBIC
KOBAJICHTHBIE CBA3U. JIUIOJIBHBIN MOMEHT MOJIEKYJIBI.

4. A3zoTconepxamiue OpraHMYecKhe CcoequHeHuss — amuHbl. CTpoeHHe aMUHOB,
HOMEHKJIaTypa, u3oMepusi, cBoiicTBa. CriocoObl MOTy4YeHUs] aMUHOB U MX TTPUMEHEHHE BO
¢dnoTanuu.

5. Opranmueckue KucinoTel. Kraccubukamus kucnor. [lpenenpHble  OJHOOCHOBHBIE
KapOOHOBBIE KHCIOTHI: CTPOEHHE, roMojorudeckuii psa. Homenkmarypa, wu3omepwus,
(dbu3MvYecKkne W XHUMHUYECKHE CBOWCTBA KHUCIOT. [IpumeHeHne KapOOHOBBIX KHCIOT B
KauecTBe (PJIIOTOPEAreHTOB..

6. IlpupomHble UCTOUYHUKHU YrieBonopoaoB. Hed1h, criocoOwr ee mepepaboTku. [IpoayKTer
nepepaboTku HeTH Kak (PIOTalIMOHHBIC PEareHTHI.

7. CepoconepKaliue OpraHMYeCKHEe COSAUHEHUS: THOJIBI, OPTaHUYECKUE CYIb()OKHUCIOTHI,
cynb(hoHaThl, ankuiacynbdarel. CTpoeHHe, CBONCTBA CEPOCOACPKAIIUX OPTaHUUYECKUX
coenuHeHUH. VX mpuMeHeHne Bo (oTamum.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[TnanupyemMble pe3ynbTaThl 00yICHHUS

OneHouyHble CpeacTBa

I1K-18

Brnagets HaBbIKAMU OpraHU3aIK HAYYHO-HCCIIET0BATEIhCKUX paboT

3HaTh - COCTaB, CTpOEHHUE, COBPEMEHHYIO [IpumMepHbIii IepedeHb BONPOCOB MPH MOATOTOBKE K 3alIUTE KypCOBOM pabOThI
HOMEHKJIaTypy, Gusmueckne wu xummdeckue | 1. CrpoeHue u cBOWCTBAa MUHEpaa
CBOMCTBa OpPraHUYECKUX coeiMHeHUi | 2. YciloBUs 3ajleraHus B IPUPOJIE, MECTOPOXKICHHS.
Pa3IUYHbIX KJIaCCOB u npakTuky | 3. CTpoeHue, 3IeKTPOHHAS CTPYKTYypa, KPUCTAUINYECKask pelIeTka MUHepaa.
UCIOJIb30BaHUSl MX B KauecTBe (proTanuoHHbIX |4. Pusnyeckue, XMMHUUECKUE CBOIICTBa MUHEpaa.
pEareHToB; 5. IlpumeHeHue MuHEpaa B HApOJHOM XO3sIICTBE.
- METOAbl U3y4YeHHMs CTpOEHHE MOJjeKyna |6. XHuMUYecKue CBsI3U B MUHEpaiax.
(JIOTAaMOHHBIX ~ pEareHTOB,  PEaKkUHUOHHYIO | /. Turbl KpUCTANIMYECKUX CTPYKTYP MUHEPAJIOB.
CHOCOOHOCTh BEIIECTB; xuMmudeckyto [ 8. Krnaccudukanus MuHepaaoB O THILY XUMHUECKON CBSA3U U KPUCTAJUIMYECKON CTPYKTYpe.
WICHTUPHUKAIMIO; METOABI TeopeTnyeckoro u |9. B3amMocBsA3p XapakTepa HEHACHIIIEHHBIX CBS3€H Ha TOBEPXHOCTH MHUHEpalla U €ro
HKCIEPUMEHTAIBHOTO UCCIEI0BaHMUs B 001aCcTH a/1cCOpOLIMOHHBIX CBOWCTB.
XVMUH, 10. dnoTaroHHBIE peareHTHl B MPOIECcax 000TaIeHHS MTOJIE3HBIX HCKOTAEMBIX.
11. Ha3HaueHue peareHToB BO ()JIOTALlMOHHOM ITpoIiecce.
12. PeareHThI — coOuparenu s GIIOTaIllui MHHEpaIa.
13. Pearentsl — neHoobpa3oBarenu A GIIOTAllMU MUHEpaa.
14.OcHoBHbIE (OpPMBI U MEXaHU3Mbl 3aKpeIUIEHUS OpPraHUYECKUX COEJAMHEHUH Ha
MIOBEPXHOCTU MUHEpAaa.
15. ®usnueckas agcopOIMs NPU B3aUMOAECHCTBUY MUHEPAJIOB C peareHTaMH.
16. Kiaccudukanus MoleKkyn M aJCOpOEHTOB MO UX CIIOCOOHOCTH K Hecneuu(UYecKuM U
cnenupuyeckuM B3auMOIEHCTBUSM.
17. Xumunueckas agcopOuus mpyu B3aUMOICHCTBUA MUHEPAJIOB C peareHTaMH.
YMmeth - TEOPETHUYECKH W3Y4YHUTh CTpOEHHE U cBoiicTBa | Bormpockl npu 3ammre KypcoBoil paboThI:

3aJJaHHOTO MHUHepaJla U Hay4yHO OOOCHOBaHHO
BbIOMpaTh HambOojee BaXKHbIE coOHpaTenu u
neHooOpaszoBatenu Ui GIOTalMU  JTAHHOTO
MHUHEpaa,

- IIPOBOJIUTH TEOPETUYECKUE u

Ha3HAuYEHHUE PeareHTOB MpH (JIOTAMOHHOM 00OTAIEHUH MOJIE3HBIX UCKOMIAeMBbIX,

CTpPOCHHE MOJIEKYST (DIOTAIMOHHBIX pPEAareHTOB W WX COBPEMEHHYIO KiaccH(UKaIHIo,
MEXaHU3MBbl 3aKperuieHus: (proTopeareHTOBHA MOBEPXHOCTH HM3Y4aeMOro MHUHepasa, UCXOJs
13 CTPOCHUS MOJIEKYJ PEareHTOB M (pIOTHPYEeMBIX MUHEPAIIOB,

Hay4yHO OOOCHOBaTh M MOJ00paTh peareHThl-coOMpaTenu uis (IOTalMU KOHKPETHOTO




CTpyKTypHBIii

HIIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OrneHouHbIE CPEACTBA
KOMITCTCHIIHH
IKCIIEPUMEHTAJIBHBIC MCCIICIOBAHUSI MEXaHU3Ma | MUHEpaJa.
3aKpeIUICHUS] OPTraHUYeCKUX COCIMHEHHMH Ha
MIOBEPXHOCTSIX MUHEPAIOB Pa3HbIX KIaCCOB-
Brnaners - METOJIaMH M3yUCHUSI MEXaHU3Ma JICHCTBUS 3amaun:
(bmoTanoHHbIX peareHToB; _ | 1. pu pnoranun cynsGpuaHbIX pya B KaueCTBE MEHOOOPA30BATENS MCIOIB30BATIU Mmpen-
- METOaMH 1 MECTOUKAMH U3YHCHUSA SHAYCHUN | peyepnopprit crmpr. PaccumraiiTe KonmdecTBa crupTa (B MOJAX), HEOOXOMMMOE I
1 XapaKTepa afcopOLuH peareHTos Ha ¢noraruu 120 T KOHIIEHTpATa, ECIIM PAcXo] CIUpTa cocTaBml 50 I/T.
MHUHEpaItax, . 2. Ilpu ¢notauMum NONMMETAUIMYECKUX PyI  IMKJIOT€KCAaHON TMPUMEHSETCS  Kak
- MCTOZIaMH OTPE/CIICHHS UIMIECKUX CBOHCTB | oy o06pasopatens. Haiiure Maccy (eHoNa M 00beM BOAOPOMA (H.y.), HEOBXOIUMbIE U
(p1OTALHOHHBIX peareHToB; . _ | momydgenust 100 xr nmxiorekcanosna, €CiM BbIXOJ NMPOAYKTa peakuuu cocrasiseT 98 % ot
- HABBIKAMM  CAMOCTOSATENBHOH  TBOPUECKOH | 1ooperpueckoro.
PaboTBI, CHCTEMATH3ALIN H aHAIN3A MaTepuana, | 3 Tlpy oGorameHud pyd B KadecTBE peareHTa-cOOMpATENs HCIONb3YIOT TEXHHUECKYIO
yMCHIA  ICTaTh - BRIBOJABL IO HOIYUCHHOU | neppopyio kmcmoTy, BBIZETAEMyl0 HpH MepepaboTKe KHpa MOpP-CKUX JKHBOTHBIX. OHa
anpuOpHO# HHpopMaLH conepxkut 40 % (mac.) uncroit onenHoBoi KuciaoTel C17H33COOH. Paccunraiite maccy (kr)
TEXHUYECKON OJIEMHOBOM KHUCIIOTHI, He0O-xoaumyto st diotammuu 100 T pynbl, eciu pacxo
C17H33COOH coctasnsiet 0,3 KI/T pybl.
I1CK-6.2

CIIOCOOHOCTBIO BBIOMPATh TEXHOJIOTHIO MPOM3BOJICTBA PAOOT MO 00OTAIIEHUIO MOJE3HBIX HCKOMAEMBIX, COCTABJISITH HEOOXOIMMYIO TOKYMEHTAIHIO

3HaTh OCHOBHBI€ MTOHATHUS METO/IOB, CIIOCOOOB U Bonpocs! 1uist npoBepky 3HaHUN
CPEZCTB MOJYYEHUS ChIPbs U KOHIIEHTpaToB mpu | 1. OOmue mnpenctaBieHuss 0 (IOTAIMOHHOM pa3ieleHUd MHHEPajIoB M (IIOTAllMOHHBIX
nepepaboTKU MOJIE3HBIX HCKOMAEMBbIX pearentax. Krnaccudukamus QroTalMOHHBIX peareHTOB W MX Ha3HauyeHue. OOmas
Kiaccudukanus coouparesnei.
2. MexaHu3MBbI peakiuii B opranndeckoit xumun. Kiaccudukanus peakimii B OpraHndecKoi
XUMHUU (C IpUMEpPaMH).
YMeth BBIOMPATh TEXHOJIOTHIO IPOU3BOICcTBA paboT o | [IpumepHusble 3agaun:

000raleHHIO MOJIE3HBIX HCKOMAEMBIX,
MPUMEHSITh CITIOCOOBI U CPEJICTBA JIJIS ITOTYUCHHS

®dnotopearenT-coouparens Mapku AHII-14 mosnydaioT BOCCTAaHOBJIEHHEM BOJOPOAOM
HUTponapaguHOB, 00pa3yloUMXCs NPU HUTPOBAHUHM H30MepHBIX mapaguHoB CiaHsg. s




CTpyKTypHBIii

HIIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OrneHouHbIE CPEACTBA
KOMIIETEHIIUH
KOH/IMIIMOHHBIX KOHIIEHTPATOB, COCTaBIIATh OT/eJICHHUs] aMMHOB OT IOJIY4YE€HHOM cMecu ee 00padaThIBAIOT XJIOPOBOJOPOJoM. Onpenenute
HEO0OXOIUMYIO JOKYMEHTALIMIO B COOTBETCTBUHU | coziep kaHue aMUHOB (Macc. %) B 50 Kr 3Toil cMecH, eciid Ha peakuuio uspacxogosaiu 150
C JICUCTBYIOIIMMH HOPMAaTHUBAMH moieit HCI.
Bnaners HaBBbIKAMU BBIOMPATh TEXHOJIOTUIO [IpumepHsble 3agauu:

IIPOU3BOJICTBA pabOT 10 00OTALIEHUIO
HIOJIE3HBIX HCKOMAEMbIX, COCTaBIISTh
HEOOXOAUMYIO TOKYMEHTAIINIO B COOTBETCTBUU
C ICHCTBYIOMIMMH HOPMAaTHBaMHU

[laBeneBasi KUCIIOTa HCHONB3yeTCs MpH OOOTrameHuu pyJ B KadecTBe MoIUpHUKaTopa
¢daoranuu B Buie 8§ %-ro BogHOro pacTBopa. PaccunraiiTe MacCcy TEXHHYECKOW IaBEIeBOU
KHUCJIOTHI, cofiepkaiiend 5 % mnpumeceit, kotopas HeoOxonuma st npurotoBiaeHus 100 kr
pacTBopa MOJU(PHUKATOPA.




0) Ilopsimoxk npoBedeHHS] TPOMEKYTOUHOH AaTTeCTAllMU, MOKa3aTeJM W KPUTePUHU
OlleHUBAHUSL:

[Tpomexxyrounas arrectanus no gucuuiuiiae «TepMoanHaMuK (GIOTAMOHHBIX CHCTEM)
BKIIIOYA€T  TEOPETUYECKHE  BONPOCHI,  TO3BOJIAIONIME  OLEHUTH  YPOBEHb  YCBOCHUS
00y4aromuMuCs 3HAHUH, U MPAKTHYECKUE 33JJaHNs, BBIBISIOIINE CTECHb COPMHUPOBAHHOCTH
YMEHUH ¥ BIIAJICHUH, NMPOBOMUTCS B (opMe dKk3aMeHa W B (popMe BBITOIHEHHS W 3alllUThI
KYpPCOBOM pabOTHI..

DK3aMeH 1O JaHHOHW TUCHUIUIMHE TMPOBOJHUTCS B YCTHOH (opMe MO dK3aMEHAIIMOHHBIM
OuneraM, KaXAblii U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHX BOIPOCA M OJHO IMPAKTHUECKOE
3ajlaHue.

IMoka3aTe1u U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OILICHKY «OTJHYHO» (5 0ayoB) — 00y4YarONIMiicsl IEMOHCTPUPYET BBHICOKHN YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOE U TIIIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBINOJHSACT IMPAKTHYECKHE 3aJaHus, CBOOOJHO OIEpPHPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUX MTOBBIIICHHOHN CI0KHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amra) — o0y4aroniuiicss 1eMOHCTPUPYET CPEeIHUIl YpOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOMYCKAIOTCS
HE3HAUUTENIbHBIC OIIMOKH, HETOYHOCTH, 3aTPyIHEHHsS TIPH AaHAJTUTUYCCKUX OIEpaIusX,
nepeHoce 3HaHUK M YMEHUN Ha HOBBIC, HECTaHJAPTHBIE CUTYallH.

— Ha OIEHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydyarouuiicss JEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMH: B XOA€ KOHTPOJBHBIX MEPOIPHITHI
JIOMYCKAKOTCS OMIMOKH, TPOSIBJIICTCS OTCYTCTBHE OTACIBHBIX 3HAHWM, YMEHUH, HAaBBIKOB,
00y4aromuiCsl UCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TPH ONEPUPOBAHUHM 3HAHUAMHU U
YMEHUSIMH TP UX TIEPEHOCE HA HOBBIC CUTYAIIUH.

— Ha OLEHKY «HEey/JOBJIETBOPHTEJbHO» (2 Oamia) — oOydarouuics AEMOHCTPUPYET
3HaHusa He Oonee 20% TeEOpeTHUECKOro Mmarepuana, AOMYCKAeT CYIIECTBEHHbIE OLIMOKH, HE
MOYKET MOKa3aTh WHTEIUICKTYaJIbHbIC HABBIKM PEIICHHUS IPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHUTeAbHO» (1 Oayn) — oOyuaromuiics He MOMKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WHPOpPMAIUU, HE MOXKET II0Ka3aTh
UHTEJUIEKTYaJIbHbIC HaBbIKU PEIIEHUS MPOCTHIX 3a]1ad.

KypcoBas paGoTa BBINOJHSETCS MOJ PYKOBOACTBOM IpernojaBareis, B Ipolecce ee
HaNMCaHUsl OOYYaIONIMICS pPa3BHBAET HABBIKM K HCCIENOBATENbCKONH paboTe, 3aKperuisisi |
OJTHOBPEMEHHO pacIupss 3HaHUs, IOJy4eHHble IpH H3ydeHUM Kypca «TepmMoauHaMuk
¢doTanMoHHbBIX cuctem». [Ipy BBIIOIHEHUN KypCcOBOM pabOThl 00yJaromuics JOJKEH M0Ka3aTh
CBOE YMEHHME paboTaTb C CO CIPaBOYHBIMM, HAyYHBIMH U JIPYTUMHU JIMTEpaTypHBIMU
HCTOYHHUKAMH, TIPOSIBUTH HABBIKA CAMOCTOSITEIIHHON TBOPYECKOM PabOTHI a TaKk)Ke BO3MOKHOCTb
CHCTEMaTH3UpPOBAaTh W aHAIU3UPOBATh (PAKTUUYECKHM MaTepuall U CaMOCTOSITENIbHO TBOPYECKU
€r0 OCMBICIINBATh, YMEHHUE JIEaTh BBIBOKI 110 ITOJYYEHHOW alpuOpHON HH(OpMAITHIH .

Tema kypcoBoii pabotbl: HccienoBaHue MeXaHW3Ma 3aKpEIUICHUS] OpraHHMYeCKUX
COeMHEHUH (MO 3a/laHuI0) Ha TMOBEPXHOCTH MHHepasna (mo 3amaHuro). llenbro BIMOTHEHUS
KypCOBOH paboOThl SIBISETCS 3aKpeIUieHWe M YIIIyOJieHHe 3HaHUM O pPOJIM PEeareHToB INpH
(GIIOTaIMOHHOM ~ OOOTANIEHWH  TIOJIE3HBIX  WCKOMAeMBIX W MEXaHW3ME  3aKpeIuIeHUs
(JIOTALlMOHHBIX PEAareHTOB Ha TMOBEPXHOCTH MMHEPAJIOB, HCXOAS M3 CTPOCHUS MOJEKYI
peareHToB u (hJIOTUPYEMBIX MHHEPAJIOB.

B pesynbrare BBHINOIHEHUST KypcOBOi pabOThI CTYJEHT JOKEH 3HATh CTPOCHUE MOJIEKYII
(IIOTaIMOHHBIX PEareHTOB U X COBPEMEHHYIO KilacCH(UKAINIO, CBOOOTHO OPHUEHTUPOBATHCS B
OOIIMPHOM accOpTUMEHTE (IOTAIIMOHHBIX PEareHTOB, YMETh Hay4YHO OOOCHOBAaHHO MO OHpaTh
peareHThI-coOupaTeny W TeHooOpa3oBaTenu s (JIOoTaluu KOHKPETHOro MmuHepana. Jlus
BBITOJIHEHUS] Pa0OThI CTYAEHT NMPHUHUMAET B COOTBETCTBMM CO CBOMM BapHMaHTOM B KauyecTBe
UCXOJHBIX JTAaHHBIX MHHepas (aJcopOeHT) U TpU OpPraHUYECKUX COeAUHEHMs (aacopOaTel) C
OJIMHAKOBOM JUIMHOW YIJIEPOAHOM LEMOYKH, HO MpPHUHAIEKAIIMEe K Pa3IUYHBIM Kjaccam



OpPraHMYeCKUX CcoeAuHEeHU. Ha OCHOBaHMM [ETaJbHOrO0 H3YyYEHUS CTPOCHUS M CBOWMCTB
MUHEpaja ¥ XHWMHYECKOW TPUPOJBI  aICOPOMPYEMBIX MOJIGKYJ JA€TCS  ONHCAHUE
MPEAIIONAracMoOro MEXaHW3Ma 3aKPEIUICHUS] MOJIEKYJl OPraHMYEeCKUX COCIMHEHUW Pa3IMYHbIX
KJIACCOB Ha IIOBEPXHOCTH HCCIENyeMOro MuHepana. B 3akiroueHue jenaercs BBIBOJ O
MPOYHOCTH 3aKPEIUVIEHUS OPraHUYECKUX COCAMHEHUN PAa3JIMYHBIX KJIACCOB Ha ITOBEPXHOCTH
MHUHEpaia, a TAKXKE YKa3bIBACTCS KAaKOW W3 MPEIJIOKEHHBIX acopOaToB Oosee mpuemiieM IJis
doTanumn 3TOro MUHEpAaIa.

[Ipu BBITIOJIHEHUH KYpPCOBOW pabOTHl HEOOXOAMMO: cOOpaTh JIMTEPATypHBIH MaTepHasl B
COOTBETCTBUHU C COJCpXKAHUEM DPAa3/CiiOB, OMHPAsCh HA yYECOHHKHU IO OPraHUYECKOH XUMUH,
KHUTH OuOImorpaduueckoro CHucKa JaHHOTO METOJMYECKOr0 YKa3aHWs, DHIUKIONECIHH,
CIPABOYHHKH U T.II.; MPOAHATU3UPOBATH COOPAHHBIM MaTepUAN M CACIATh BBIBOJBI MO KAXKIOMY
paszeny KypcoBoi paboThl; 0hOPMHUTH MOSICHUTENBHYIO 3aIUCKY; 3alIUTUTh KypCOBYIO pabOTy B
YCTaHOBJICHHBbIE CpOKHU. lloAroTOBUTH K 3alMTE AOKIA[ MO MAaTepHaliaM MOSICHUTEIbHON
3allMCKU MPOJOJDKUTEIBHOCTBIO 7-10 MuH. BBITh TOTOBBIM OTBETHUTh HA JOMOJHHUTEIbHBIE
BOIIPOCHI IPENOAABATEIA.

IToxa3aTenu U KpUTePUH OLIEHNBAHUS KYPCOBOI padoThI:

— Ha OLEHKY «OTJu4HO» (5 OamioB) — pa®oTa BBHINOJIHEHA B COOTBETCTBUU C 3aJaHHUEM,
oOyuaronuiicss OKa3bIBaeT BHICOKUI YPOBEHb 3HAHUM HE TOJBKO Ha YPOBHE BOCIPOU3BEICHUS U
0o0BsicHeHUS MHPOpPMAIMKM, HO U HMHTEIUIEKTyaJbHble HABBIKM peIIeHHUs MpodiieM U 3ajad,
HAXO0X/ECHUS YHHUKAJIbHBIX OTBETOB K IIpoOJieMaM, OLIGHKM M BBIHECEHUS KPUTHYECKHX
CYXKJICHUH;

— Ha OICHKY «xopomo» (4 Oamia) — paboTa BBIOJIHEHA B COOTBETCTBHHM C 33JaHUCM,
oOyJaroluiicss MOKa3bIBAaeT 3HAHHS HE TOJILKO HAa YPOBHE BOCIPOM3BEACHUS U OOBSCHEHUS
uH(pOpMalliy, HO W MHTEUIEKTYaJbHbIE HABBIKM pEIICHUs NpoOJieM M 3ajad, HaXO0XKJIEHUs
YHHUKAJIbHBIX OTBETOB K Mpobiemam;

— Ha OICHKY «YyHIOBJIETBOPUTENbHO» (3 Oamma) — paboTa BBINOJHEHAa B COOTBETCTBUHU C
3aJaHieM, OOyJaroIMiCs TMOKa3bIBAaeT 3HAHMS HA YPOBHE BOCIPOM3BENCHHUS U OOBSCHEHUS
MH(pOpMalii, UHTEJUIEKTYaJIbHbIE HABBIKH PEIIEHUS NPOCTHIX 33/]1aY;

— Ha OLEHKY «HeyJ0BJeTBOPUTEJIbHO» (2 0Oamia) — 3ajaHue MNpPEernojaBaTessl BbIIOJIHEHO
YaCTUYHO, B MPOIIECCE 3alUThl pabOThl 00yJarOIIMICs TOMYCKAET CYIECTBEHHBIE OMIMOKH, HE
MOJKET II0Ka3aTh MHTEJUIEKTYaJIbHbIE HABBIKY PEIICHUS [TOCTABJICHHOW 3a/1a4H.

— Ha OLCHKY «HeYyAOBJIeTBOPUTeNbHO» (1 Oami) — 3amaHue mpenojaBaTelis BBITOJIHEHO
YaCTUYHO, OOydaroUMiics HE MOXET BOCHPOM3BECTH M OOBSCHUTH COAEp)KAaHHE, HE MOXKET
MO0KAa3aTh MHTEJUIEKTyalbHble HABBIKU PEIICHUSI TIOCTABJIEHHOM 3a/1a4H.

8. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE o0ecTieYeHue TN CHUIIMHbI

a) OcHoBHas JInTeparypa:

1. Apremenko, A.M. Opranuueckas XuUMHS A HEXUMHUY. HamNpaBiICHUN MOATOTOBKU
[OnekrponHblid pecypc]: yueOHoe mocobme. — DBC «Jlawby», 2013.- Pexxum noctymna:
http://e.lanbook.com/books/.

2. Oranecsn, D.T. Oprannueckas xumus [Tekcr]: yueOnuk. — M.: Axkagemus, 2011. 432 c. —
(Bricmree mpodeccuonansaoe obpazosanue). — ISBN 978-5-7695-6903-6.

0) JonosHuTeabHas JUTEpaTYpa:
1. Apremenko A.U. Opranunueckas xumus [Tekcr]: yueOHuK.- 6-¢ u3a. — M.: Bricmias mkona,
2007. — 556 c. — ISBN 5-06-003834-7, 978-5-06-003834-7.
2. Iabapos, 0. C. Oprannyeckas xumus [DnexTpoHHbIH pecypc]. W3nmarensctBo: Jlaws,
2011 r.— 848 c. ISBN: 978-5-8114-1069-9. — Pexxum noctyna: http://e.lanbook.com/books/



http://e.lanbook.com/books/
http://e.lanbook.com/books/

OpoBckas, M.A. OcHOBBI OpraHMYecKOl XUMHHU [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue
NznarensctBo: "bunom. Jlabopatopus 3nanmit", 2012 r.— 236 ¢. — ISBN: 978-5-9963-0204-
8. — Pexxum nmocryma: http://e.lanbook.com/books/

Tepennn, B.I1. [IpakTuky™m 1o opraHu4ecKoi XUMHUH [ DIeKTpoH.pecypc |: yued. mocodue. —
OBC «Jlanb», 2012. — Pesxxum poctyma: http://e.lanbook.com/books/.

Oprannueckas xumus [Tekcr]: yued mocodue. Yacte 1 /T. M. Kynukosa, X. f. I'mpesas, JI.
B. Yynposa, 2. P. Mymiuna. — U3narensctBo: Marauroropcek. roc. Texs. yH-ta um. [.W.
Hocoga, 2009. — 162 c.

KymukoBa, T.M. Opranuueckas xumus [Tekct]: yued nmocobue. Yacts 2 / T. M. Kynukosa,
X. . T'mpesas, JI. B. Uynposa. — M3narenbcTBO: MarHutoropck. roc. TexH. yu-ra um. I'.1.
Hocosa, 2010. - 91 c.

[y6os, JI.A., UBankos, C.U., Illernora, H.K. dnoranuonHbie peareHTH B Ipolieccax
oboramenust muHepanbHOro cbipesi [Tekcr]: CnpaBounuk B 2 kH. /Ilom pen. JLB.
KonnpateeBoii. — M.: Henpa, 1990.— ISBN: 5-247-02670-5.

XaHn, I'.A. ®noraunmoHHble peareHTl W uX npumenenme [Tekcr]/ I'.A. Xan, JL.U.
I'abpuenora, H.C. BrnacoBa. — M.: Hexapa, 1986. — 270 c.

[leproanueckue M3gaHus: HaydHO-TeXHUYEckHe kypHanbl «OOoramenue pya», «LIBeTHbie
Metauibl», «l[BetHass  merammyprus», «lOpHBIH  WHGOPMAIMOHHO-AHATUTUYCCKUNA
OIOJIIETEHBY.

B) MeToanueckne yKazaHus:
1. Meronuyeckne yKa3aHHsI 110 BBIOJHEHHUIO M 3aIIUTE KypCOBOW pabOTHI MPUBEICHHI B

npuioxenuu 1.

2. Meronnyeckne yKa3aHHs 110 BBIMOJHEHHIO JAOOPAaTOPHBIX pabOT MpHBEICHBI B

MIPUIIOKEHUH 2.

r) [Iporpammuoe o6ecneuenue u MHTepHeT-pecypcebl:

Haumenosanue [10 Ne norosopa Cpoxk neicTBUS JTUIICH3UH

MS Windows 7 11-1227 ot 08.10.2018 11.10.2021

J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHO
Kaspersky Endpoint Security | JI-300-18 ot 31.03.2018 28.01.2020
1utst OusHeca - CTaHIapTHBIN J-1347-17 ot 20.12.2017 21.03.2018

J1-1481-16 ot 25.11.2016 25.12.2017
7Zip CBOOOIHO pacrpocTpaHsemMoe | OeccpodHo

oA

Kypnan «Xumus u xumuku» http://chemistry-chemists.com/

Wndopmanmonnas cucrema — EnuHoe okHO focTyna k oOpa3zoBareiabHbIM pecypcaM. — URL:
http://www.window.edu.ru.

HanuonanpHas mHGOpMaMoHHO-aHATUTHYECKas! cucTeMa — Poccuiickuii MHAEKC HAyYHOTO
nutuposanus (PUHIL). — URL: https://elibrary.ru/project_risc.asp.

IMouckosas cucrema Axkanemus Google (Google Scholar). — URL: https://scholar.google.ru/.
Xumnyeckuit HaBuraTtop - momck aist oprannueckoro cuHresa. http://chemexpress.fatal.ru/

XUMHUYECKUH CceEpPBED HimHelp.ru: yueOHBIE u CIIpABOYHBIE MaTepHaJIbl
http://www.himhelp.ru/
YueOHBIE MaTepHuajsl 110 KVYpCY OpraHu4YecKou XUMHUH MI'V

http://www.chem.msu.su/rus/teaching/org.html
Poccuiickas 'ocynapcrBennas oudmuorexka URL: http://www.rsl.ru/.

Poccuiickas narmonanpHast oudauorexa URL: http:// www.nlr.ru/.



http://e.lanbook.com/books/
http://e.lanbook.com/books/
http://chemistry-chemists.com/
http://www.window.edu.ru/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://chemexpress.fatal.ru/
http://www.himhelp.ru/
http://www.himhelp.ru/
http://www.chem.msu.su/rus/teaching/org.html

10. TocynapcTBeHHass  myOanyHas
http://www.gpntb.ru/.

Hay4YHO-TeXHUYeckas OumoOmmoreka Poccum  URL:

11. Public.Ru - nyonuunas untepuer-6ubmmorexa URL:http://www.public.ru/.
12. Lib.students.ru - Crynenueckas 6ubnuoreka lib.students.ru URL: http://www.lib.students.ru.
13. Hayunass Oubnmortexa Cankt-IlerepOyprckoro rocymapcrBenHoro yauBepcurera URL:

http://www.lib.pu.ru/.

9. MaTepI/IaJILHO-TeXHI/I‘ICCKOC odecrneuyeHue AUCHHUIIIIMHBI
MaTepHaano-TeXHqucxoe obOecrieueHue JUCILHMITIIIMHBI BKIIIOYACT:

Twum u Ha3BaHUE AyJAUTOPHUN

OcHareHue ayIuTOpuu

JlexuroHHas ayauropus

MynbTUMEIMIHBIE CPEACTBA XPAHEHHUs, IIEPEAAUn U
IpeJcTaBiIeHNs HHPOPMALIUU.

JIabopatopus (aya. 09)

1. JlaGoparopHasi yCTaHOBKa JIJIsl IEPETOHKH KHIKOCTEH.
2. JlaboparopHasi yCTaHOBKA JUIsl U3yICHUS PU3NICCKON
azIcopOIuu.

3. JlabopaTopHas yCTaHOBKA JIJIsl OTIPEICTICHUS BA3KOCTH.
4. Bechl TeXHUYECKHE.

KomnbroTepHslii K1acce

[Tepconanbubie kKoMmbroTepbl ¢ makerom MS Office, ¢
BBIXOJIOM B HWHTEpHET W C JOCTYIIOM B BIICKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BaTEILHYIO CPEy YHUBEPCHUTETA.
Y4eOHble (bUITBMBI «DoTanMOHHbIE peareHThl

HaIpaBJICHHOTO NeHCTBUS VISt nepepadoTKu
MUHEPALHOTO  CHIpbs»,  «PearcHTHBIE  OTIEICHHUS
(hI0TaIIMOHHBIX 000TaTUTEILHBIX habpux»,

«DI0TAIHOHHOE O6OF3HI€HI/IG IOJIC3HBIX HCKOIIACMBIX).

Aynuropuu 1Ji CaMOCTOSITENIbHOMN
paboThI: KOMITBIOTEPHBIE KIIACCHI;
YHUTaJIbHBIC 3aJI6I OUOJIMOTEKH

[TepconanbHbie KOMITBIOTEPHI ¢ TakeTrom MS Office,
BBIX0JIOM B IHTEpHET U ¢ AOCTYIIOM B 3JIEKTPOHHYIO
nH(pOPMaIIMOHHO-00Pa30BaATENHHYIO CPEly YHUBEPCUTETA

[Tpunoxenue 1

Memoouueckue pekomeroayuu no 8bINOJHEHUIO U 3aujume Kypcogol pabomul
KprOBaSI pa60Ta MNpEACTABIIACTCA B BUIC MOSICHUTEIbHOU 3alIUCKH.



http://www.lib.pu.ru/

[Tpu moaroToBKe pabOTHI ClIEAYET TOMHUTH, YTO OHA HE JOJDKHA BBITOIHATHCS TOIBKO IO
OJTHOMY UCTOYHHUKY W HE JIOJDKHA OBITh KOMHEH KHUT win ctateid. COOpaHHBIN 110 TeMe
MaTepHal 10JKEeH ObITh CUCTEMAaTU3UPOBAaH M 0000IIEH.

Pabota umeer ciaenyromuryto CTpykTypy:

TUTyJIBHBIN JUCT.

Ornasienue (C yKazaHHEM CTPAHHUI] KKIOTO pa3iena).
Bsenenue.

OcHoBHast 4acTbh, COCTOSIIIAs U3 TJIaB.

3aKiroueHue.

bubnuorpaduueckuii Cucok.

B 3axmrouennn GopMynupyrOTCst 0OIIKEe BBIBOJIBI 10 TEME U COOCTBEHHBIN B3TJISI.

bubnuorpaduueckuii CIUCOK COCTaBIIAETCS B a(PaBUTHOM MOPSJIKE C YKa3aHUEM BBIXOIHBIX
JAHHBIX (TOPOJ, U3/IATENBCTBO, TOJ] H3/TAHU).

[Tpu HaGope TekcTa HeOOXOAUMO MPUACPKUBATHCS CIEAYIOUIUMX TPeOOBAHUI: MO CBEPXY U
cau3y 1o 20 MM, cieBa — 20 mm, ciipaBa — 10 mm; mpudrt Arial wam Times New Roman pasmepa
12 myHKTOB, MEKCTPOYHBINA HHTEPBAJ — MOJIYTOPHBIN, ab3amHbIi oTcTym 10 MM.

3auTa paboThl OCYLIECTBIISIETCS MTOCIIE IPOBEPKH €€ MPEnoaBaTesieM, IPOXOIUT BO BPeMsI
MpakTU4eCKuX 3aHATUH. CTYIEHT JOJIKEeH MOArOTOBUTH JOKIIA] Ha 4 — 5 MUHYT U OTBETHTH Ha
BOIIPOCHI IIpENogaBaTes.

ook wnE

[Tpunoxenune 2
Memoouueckue pexomenoayuu nO BbINOJAHEHUIO U 3awume aaOOPAMOpPHbuLX
pabom



JlaGopatopHasi paboTa MpeaCTaBIseTCS B BHJE IMOSCHUTENBLHOW 3amucku. B 3ammcke 1o
KXo paboTe yKa3bplBaeTcs: Ha3BaHUE, 1I€J1b, MOPSJIOK BBIIOJHEHUS PaOOTHI C PUCYHKOM
YCTaHOBKH (€CIIM OH TMPUBEJCH B J1a00paTOPHOM MPAKTUKYME WJIH €0 HEOOXOIMMO BBITOJHUTH
M0 3aJ]JaHUI0), OCHOBHBIE PE3YyJbTaThl U MX 00pabOTKa, MOJyYeHHbIE 3aBUCUMOCTHU, BBIBOBI.
BbIBO COCOTOMT M3 JBYX OCHOBHBIX YacTeid - KOHCTATalMsi MOJYYEHHBIX PpE3yJbTaToOB H
AQHAIUTHUYECKas YacTh.

[Tpu moaroroBke paboOTHI clenyeT MOMHHUTH, YTO OHA HE JOJDKHA BBIMOJHATHCS TOJBKO IO
OJIHOMY HCTOYHHMKY W HE JOJDKHa ObITh Komued KHur wuinu cratedl. CoOpaHHBI MO TeMme
MaTepHal 10JKEeH ObITh CHCTEMAaTU3UPOBaH M 0000MIEH.

[TosicuutenbHas 3amMcKa BBINOJNHSETCA Ha JucTax ¢gopmata A4 ¢ OJHONM CTOPOHBI JIMCTA.
BosmoxHO odopmiienne paboT B 00X TeTpaasX. 3aBUCUMOCTH B 3TOM CIIydae BBITOTHSIIOTCS
Ha MIJUTUMETPOBOI Oymare.

[Tpu Habope TekcTa HEOOXOIMMO MPHIEPKUBATHCS CIACAYIOIUX TPEOOBAHHIA: TIOJISI CBEPXY U
cau3y 1o 20 mm, ciea — 20 MM, cripaBa — 10 mm; mpudT Arial wim Times New Roman pasmepa
12 myHKTOB, MEKCTPOUYHBIA MHTEPBAJ — HOIYTOPHBIHN, a03arHbIi oTcTyn 10 MM.

3amuTa paboThl OCYIIECTBIISETCS TOCTE MPOBEPKH €€ MPernoaaBareieM, MPOXoIUT BO BpeMs
7a00paTOPHBIX 3aHATHA WJIM KOHCYJAbTaUMW. 3ammra paboThl MOXKET OCYIIECTBISTHCS
WHAUBUAYAIbHO WM OpUTaioi, KOTOPOil BBIMONHATIACH paboTa.

CTyneHT JOIDKeH NOATrOTOBUTH JOKJIaaA Ha 2 — 3 MHHYTBI W OTBETHTh Ha BOIPOCHI
IpenoaaBarers.



