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PaGouas mporpamma coctaBieHa Ha ocHose ®I'OC BO mo cnemmamsroctr 21.05.04
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JIncT akTyanE3anuyn padovei nporpamMmbl

PaGouas TporpamMma [lepecMoTpeHa, o0cy KIeHa i ofo0peHa [l PeaTu3aluy B 2020 - 2021
y4eGHOM Tofty Ha 3acenanud Kagempel ['eonornu, MapKineliiepckoro ferna n oborameHus

Iporoxom ot 03 cemﬁo r. N 1
3aB. xadeapoit — = W.A. T'pumve

Pa6ouast mporpaMma MepecMOTPeHa, 00CYIKIeHa B 0M00peHa ML peai3alliy B 2021 - 2022
yue6HOM rofy Ha 3aceJaHHK KaQeapsl [ eonorui, MapKIeHIepeKoro feia u oborameHns

TlpoTokom oT 200 Ne °
3an. xadenpoit N.A. T'pummn

PaBouast IporpaMMa mepecMoTpeHa, 00CY2KIeHa U 0100peHa [Vl PeaH3alyy B 2022 - 2023
yaeGHOM Tofy Ha 3acenanuy Kadespsr  ['eonornn, MapKIIeHIepCKoro fela 1 oGorameHus

ITpoTokom oT _ 20 . Ne

3aB. xadenpoit W.A. T'pumvie

Pabouas porpaMMa NepecMOTPeHd, 00CYIKIeHa | 0100peHa AL Peaii3allHy B 2023 -2024
y4yeBHOM rofly Ha 3aceaHun Kadenps [eoorny, MapKIIeiIepcKoro fena 1 oborameHus

ITporokon oT ___ 20 Mo

3aB. kadeapoit V.A. T'puian

PaGouast iporpaMma mepecMoTpeHa, 06y KIeHa u ono0peHa il pea3alyy B 2024 - 2025
y4eGHOM TO/y Ha 3aceiaHKH Kadepsl ['eonornn, MapKIIeH1epCKoro fea | oborameHus

[TporokomoT __ 20 1. Ne

3aB. kadenpoit I/I.A.?pmnm{

Pabouas mporpaMmMa epecMOTpera, 06Cy kieHa 1 on00peHa JULL pealt3alliy B 2025 - 2026
yueBHOM rojly Ha 3acenanuy Kadeapsl [ eoNOrHH, MapKIellepcKoro iena i 0borameHus

TIpoTokom oT __ OIS fea No
3aB. xadenpoi WA, I'pumn




1 L ocBOCHUSA TUCUMIIJIMHBI (MOYJIAA)

Henstmu ocBoeHust aucuUIUIMHBL «TepMoauHamMuKa (I0TalUOHHBIX CUCTEM) SIBIISIETCS:
pa3BUTHE y CTYAEHTOB JMYHOCTHBIX KauecTB, a Takxke (popmMupoBaHUE MNPOPECCHOHATBHBIX
koMmriereHI il B coorBeTcTBHM ¢ TpeboBaHussMu GI'OC BO no cnemmansHoctu 21.05.04 T'opHoe
JeJIo.

2 MecTO AMCUMIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTeJIbHOM NPOrpaMMbl

Jucuumnuna TepmonnHamuka (IOTAlMOHHBIX CHUCTEM BXOJUT B BapHATUBHYIO YacCTh
yueOHOTO IJ1aHa 00pa30BaTeNbHON MPOTPAMMBI.

JUis  u3ydeHus  JAUCUMIUIMHBI  HEOOXOAMMbl  3HaHWs  (YMEHUs,  BIAJCHUS),
c(OpMUPOBaHHbIE B PE3YJIbTATE U3YUEHUSI JUCLUILINH/ TPAKTUK:

dusnka

Xumust

OcHOBBI 1epepabOTKH MOJIE3HBIX HCKOTIAEMBbIX

I'eosorus

3HaHus (YMEHHUs, BIAJICHUs ), MOJIYYEHHbIE IPU U3YYEHUH JaHHOW AUCLMILIUHBI OyIyT
HEOOXO0IMMBI JJ1s1 U3YYEHUSI AUCIUTLIINH/TIPAKTHK:

OboraiieHue Moje3HbIX UICKOTIaeMbIX

@J10TalIMOHHBIN METOJ] 000TaALCHUS

Uccnenoanue pyn Ha 000raTUMOCTh

OCHOBBI HAYYHBIX HCCIIE0OBAHUM

3 Komnerennuu ody4yaromerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHUSA

AUCUMILTHHBI (MOYJIS) ¥ IUIAHUPYEMbIe Pe3yJabTaThl 00y4eHHs

B pesynbrare ocBoenust aucuUUIUIMHBL (Monyns) «TepmoauHamuka (IOTalMOHHBIX
cUCTEeM» 00yJaroIuics T0JKEH 00J1aaTh CIEAYIOIUMU KOMIIETEHIUSMU:

CrpyKkTypHBIi [Inanupyemble pe3yabTaThl 00y4eHHs
JJIEMEHT
KOMIIETEHIIMHU

[1K-14 TOTOBHOCTBIO Y4aCTBOBATh B UCCIEAOBAHUAX 00OBEKTOB MPOPECCHOHATHHON
NESTETFHOCTH M KX CTPYKTYPHBIX AJIEMEHTOB

3HaTh - HA3HAYEHHUE PEareHTOB NMpH (HIOTAIMMOHHOM 00OTAIICHUH TIOJIE3HBIX
HCKOIAEMBIX;

- CTpOEHHUE MOJIEKYJ (DJIOTAIMOHHBIX PEareHTOB, UX (pu3nyeckue u
XUMUYECKHE CBOMCTBA, METOIbI TIOJyYEHHUsI, 0COOCHHOCTH JCHCTBUS U
00Jy1acTH MpUMEHEHUs TPU (HIOTAIMH TOJIE3HBIX HCKOTIAEMBIX Pa3IMYHBIX
(JI0TalMOHHBIX PEareHTOB;

- hOpMBI U MEXaHU3MBI 3aKpeTUIeHUs (IIOTAIIMOHHBIX PEareHTOB Ha
MMOBEPXHOCTH MUHEPAJTIOB, HCXOS U3 CTPOCHHS MOJIEKYJI pEareHTOB U
(bI0THPYEMBIX MUHEPATIOB

Ymeth - AHAJTM3UPOBATH TEXHOJIOTMUECKUE PEKUMBI U CXeMbI (hI0Taluy;

- YMETbh Hay4HO 0OOCHOBAHHO MOA0UPATh peareHThl A (IoTauuu
KOHKpPETHOTO MUHEpAJIa;

- CAMOCTOSTEIbHO IPUHUMATh 000CHOBAHHBIE PEIICHUSI OTHOCUTEIBHO
BbIOOpa TUIA (IIOTOPEAreHTOB U MPUTOTOBJICHUS PACTBOPOB
(GI10TOpEareHToB B KOHKPETHOM IIPOU3BOACTBEHHOM IIpoliecce




Bnazets

- XUMUYECKOM 1 000TaTUTENIbHON TEPMUHOJIOTHEHN; TPAKTUYECKUMU
HaBBIKaMH, IO3BOJISIOLIMMH PEIIATh HEKOTOPBIE TEXHUYECKHE 3a0a4UN:
omnpejiesieHne KayecTBa (poTopeareHToB, UX OYUCTKH, BbIJCIECHUE
HanOosiee JIOTOAKTUBHOM YaCTH;

- HaBBbIKAMHM [IEPBUYHOTO XUMHUYECKOTO aHaJll3a COCTaBOB Haubosee
pPacIpOCTPaHEHHBIX PEr€HTOB

[1K-16 roTOBHOCTbHIO BBIMIOJIHSATH SKCIIEPUMEHTAJIBLHBIE U JIA0OPAaTOPHBIE UCCIIEIOBAHUS,
MHTEPIPETUPOBATH ITOJYYEHHBIE PE3YIbTaThl, COCTABIIATH U 3aAIIMINATH OTYETHI

3HaTh

- CBOMCTBA U Kj1accu(UKaII0 MUHEPAJIOB 10 UX (IOTAMOHHBIM
CBOMCTBaM;

- COBpEMEHHbIE KJIacCUPUKAUU (IIOTAIIUOHHBIX PEareHTOB 10 Pa3IuYHbIM
MIPU3HAKaM;

- OCHOBHbBIE METO/Ibl OIIPEICIICHNS CBOMCTB OPTaHUYECKUX U
HEOPraHMYECKUX COCIUHEHHUH pa3Iu4HbIX KJIACCOB B JIAOOPATOPHBIX U
YCIIOBUSIX;

- TEXHOJIOTUH MPUTOTOBJIEHUS OCHOBHBIX (DIOTALlMOHHBIX PEareHTOB

VYmMmers

- IPOBOJUTH UCIIBITAHUS COCTaBa M CBOMCTB OPraHUYECKUX U
HEOPraHMYECKUX COCAMHEHUM, OTHOCAIIMXCS K Pa3JIUYHbIM KJ1accam
(JI0TalMOHHBIX PEareHTOB;

- IPOBOJUTH OLICHKY KaueCTBAa XUMUYECKUX COCTMHEHU ITpH
HCI0JIb30BAHNHU UX B KauecTBe ()I0TAllMOHHBIX PEAreHTOB;

- TI0JIB30BaThCS COOTBETCTBYIOIIEH CIIPABOYHOM JINTEPATypO

Bnazets

- TEpPMHUHOJIOTHEN U3YYEHHOTO Kypca;

- OCHOBHBIMU METOJIMKAMHU ONPEENICHUS PA3INYHbIX (PU3UUECKUX
[apaMeTpOB OPraHNYECKUX U HEOPraHUUECKUX COCAUHEHUH,
HCIO0JIb3YEMBIX B KaueCTBE (UIOTOPEAreHTOB, HaBbIKaMU 00pabOTKU
MOJIyYE€HHBIX IKCIIEPUMEHTAJIbHBIX JIaHHbIX

[1K-18 BnageHnemM HaBBIKAMH OPTaHU3alUHA HAYYHO-UCCIIEI0BATEIILCKUX padoT

3HaTh

- COCTaB, CTPOEHHE, COBPEMEHHYIO HOMEHKIIATYpy, GU3NUECKue U
XMMUYECKNE CBOMCTBA OPraHUYECKUX COCTMHEHNN Pa3INYHbIX KIIACCOB U
MIPAKTUKY UCIIOJIb30BAHUS X B KaUeCTBE (PIIOTALIMOHHBIX PEAareHTOB;

- METOJbl U3YYEHUS CTPOEHUE MOJIEKYJ (IOTAlMOHHBIX PEareHTOB,
PEaKIMOHHYIO CIOCOOHOCTH BEUIECTB; XUMUYECKYIO UJIEHTU(UKALINIO;
METO/1bl TEOPETUYECKOTO U SKCIIEPUMEHTAIILHOTO UCCIIeI0BaHus B 00IacTH
XUMHUH;

VYmers

- TEOPETUYECKU U3YUUTh CTPOCHHE U CBOMCTBA 3aJaHHOTO MUHEpasa 1
Hay49HO 00OOCHOBAHHO BBHIOMpATh HanbOJIee BAXKHBIE COOMpPATENN U
neHooOpaszoBaTenu il GI0TalUK JAHHOTO MUHEpAIa;

- IPOBOAWUTH TCOPECTHICCKUEC U OKCIICPUMCHTAJIBHBIC UCCIICIOBAHUSA
MCXaHMU3Ma 3aKPCIIJICHUA OPraHNuYCCKUX COC}II/IHCHI/Iﬁ Ha MOBCPXHOCTAX
MUHEPAJIOB PA3HBIX KJIACCOB;

- onpenensITh puzndeckue, GU3NKO-XUMUUECKHE CBOMCTBA OCHOBHBIX
(d1oTOpEareHTOB, BEIMYNHY aJCOPOIIMHA OPraHMYCeCKUX COCTUHCHUN Ha
MOBEPXHOCTH MUHEpaJIa, COJIep’KaHNe OCHOBHOTO BEIIECTBA BO
(dboTopeareHTax




Bnazers

- METOJaMH U3Y4YEHHUS MEXaHU3Ma ACUCTBUSI (PIIOTALIMOHHBIX PEAareHTOB;
- METOJaMH U METOJIMKaMU W3YY€HHUs 3HAUE€HUH U XapakTepa aacopOuuu
peareHToB Ha MUHEpaJlax;

- METOJIaMH OTIpe/ieNIeHNs (PU3NUECKUX CBOMCTB (PIIOTAIMOHHBIX
peareHToB;

- HaBBIKAMH CaMOCTOSATEIbHON TBOPUYECKOW pabOThl, CUCTEMATU3ALIUN U
aHaJM3a MaTepuasna, yMeHus JIeJaTh BBIBOJBI 110 MOJyYEHHON allpUOPHOM
uHpopmanuu

[ICK-6.2 crmocoOHOCTHIO BEIOMPATH TEXHOJIOTHIO IPOU3BOACTBA pabOT MO 000TAIICHUIO
IIO0JIE3HBIX UCKOIIAEMBIX, COCTABJIIATH H€06XOI[I/IMYIO JOKYMCHTAIHUIO

3HaTh

OCHOBHBIC MMOHATHSI METOJIOB, CHIOCOOOB M CPEJICTB MOITYYCHUS ChIPhS 1
KOHIICHTPATOB MIPH MEPEPAOOTKH MOJIE3HBIX UCKOTIAEMBIX

VYmern

BBIOMPATh TEXHOJIOTHIO MMPOU3BOJICTBA PAOOT MO 0OOTAIIIEHHUIO MTOJIE3HBIX
HCKOIIAEeMBIX, IIPUMEHSATE CIIOCOOBI M CPEICTBA JUIS TIOJTydSHUS
KOHAWIHMOHHBIX KOHICHTPATOB, COCTABIIATH H€06XOI[I/IMyIO JOKYMCHTAlHUIO
B COOTBETCTBUH C HeﬁCTBYIOHIHMH HOpMaTUBaMu

Bnazers

HaBbIKaMU BbIOMpATh TEXHOJIOTHIO IPOU3BOJICTBA pabOT M0 0O0ralleHNIo
IIOJIE3HBIX UCKOIIAEMBIX, COCTABJIATH H€O6XOI[I/IMYIO JOKYMCHTAlMIO B
COOTBETCTBHUHU C HeﬁCTBYIOHIHMH HOpMaTUBaMu




4. CTpyKTypa, 00b€M M coep:KaHHue JMCHHUIIJIMHBI (MO1YJIs1)
OO6mast TpyI0EMKOCTh JUCIUIIMHBI COCTABISET 5 3adeTHhIX eauHull 180 akam. dacoB, B TOM
YHUCIIe:
— KOHTaKTHas pabora— 132,9 akaj. yacos:
—ayauTopHas — 126 aka. 4acos;
— BHeaynuTopHas — 6,9 akaj. 4acoB
— caMocTosiTenbHas padota— 11,4 akan. yacos;
— MOJArOTOBKA K AK3aMeHy — 35,7 akaj. yaca

dopma aTTecTalm - KypcoBasi paboTa, IK3aMeH

AynuTopHast T =
o | xonraxTHas pabora E % Dopma TeKyIIero
IS Bu
Paszen/ Tema § (B akaj. yacax) g = A 5 KOHTPOJIs Koxn
g & © | caMocTOATENBHOM | yCIIEeBaEMOCTH U
JTUCIMTUTAHBI 3 e = . | KommeTeHIHn
3 2 & paboThI MPOMEKYTOIHOM
Tlex mab. [ mpaxr. 29 aTTecTalyu
3aH. 3aH. QO =
1. OOumme mnpencraBiIeHUs O
GroTannoHHOM MeTojIe
oborarieHuss W (IOTAIMOHHBIX
peareHTax
CaMOCTOSTENbHOE
1.1 OGuue npeacTaBieHUs MVaeHIe YIeOHO IK-14, TIK-
0 (uorauuonHoM Merone| 3 4 qu Ha yI;{oﬁ YcrHBIH ompoc. 16, TIK-18,
oborarieHus i IICK-6.2
JIUTEPATYpPHI.
VYerHbli onpoc.
Pemienne 3amura
OMAIIlHKX 33724 | J1aOOpaTOPHBIX U
1.2 Hasznauenue u . 10 TeMe A I aE)CTI/I‘{}ZCKI/IX [1K-14, I1K-
KJ1accuUKaIus 2 P 16, ITIK-18,
«Homenknarypa pa0or.
(hIIOTaLlMOHHBIX PEareHTOB [ICK-6.2
OpPraHUYeCKUX IpoBepka
COEIMHEHUI». peuieHns
JIOMAITHUX 337139
CamocrosrenbHoe | YCTHBIH onpoc.
n3ydeHue yueOHoun 3amura
Y HAy4HOU J1a00pATOPHBIX U
JIUTE }:i bl I aE)CTI/I‘{}ZCKI/IX TIK-14, TTK-
1.3 PearenTsl cobuparenu 2 2/41 PaTYypEL. P 16, IIK-18,
Ionroroska pabor.
IICK-6.2
MPaKTHIECKOMY, IpoBepka
J1a00paTOPHOMY peleHus
3aHATHUIO. JIOMAIITHUX 337139
CamocrosrenbHoe | YcTHBIH onpoc.
nu3ydeHue yueOHoi 3amura
Y HayIHOU J1a00PaTOPHBIX U
IK-14, TIK-
1.4 PeareHThl aKTHBATOPHI, JIUTEPATYpPHI. MPaKTHYECKUX
2 2/41 16, TIK-18,
JTUTIPECCOPBI IoaroToBka K paobor. MICK-6.2
MPaKTHIECKOMY, IpoBepka ’
J1a00paTOPHOMY peleHus
3aHATHUIO. JIOMAIITHUX 337139




CamocTosTenbHOe

VYerHbli onpoc.

n3ydeHue yueOHoi 3amura
Y HAy4HOU J1a00pATOPHBIX U
JIATE] }:i bl I aE)CTI/I‘{}ZCKI/IX [IK-14, TTK-
1.5 PeareHTsl peryasTopsl 2 2/21 PATYPBL. P 16, I1K-18,
Ionroroska pabor.
I1CK-6.2
MPaKTUYECKOMY, ITpoBepka
J1a00paTOPHOMY peleHus
3aHSTHIO. JIOMAIITHKX 3a]a4
Uroro no pazaeny 12 | 4/8U1 | 2/21
2. BzaumopelicTBue MHHEPAJIOB
C peareHTaMu
CaMocTrosTenbHoe
n3ydeHue yueOHoun
1 HaY4HO YcrHblii ompoc.
JIUTEPATYPHI. 3amura
Iloaroroska J1a00paTOPHBIX U
N IIPAaKTUYECKOM MPaKTHYECKUX
2.1 CsaoiicTBa MMHEpPAJIOB, P Y P
A J1a00paTOPHOMY pabor. [IK-14, I1K-
N P 6 2 3aHATHIO. Pemenne 16, ITIK-18,
B3aUMOJCHCTBHSI HUX C
Brinonnenue JIOMAIIHUX 33]a4. [ICK-6.2
MHHEpaTaMH
JIOMAIIIHET O IIpoBepka
3a7aHus 110 BBIMOJTHEHNUS
U3Y4CHUIO JIOMAIITHEr o
KPHCTAJUTHYECKIX 3a7aHus
PELIETOK
MHHEPAJIOB
5
CaMocTrosTenbHoe
n3ydeHue yueOHoi
1 HaY4HO YcrHblii ompoc.
JINTEPaTypBhl. 3amura
Iloaroroska J1a00paTOPHBIX U
HPaKTHYECKOMY, MPaKTHYECKHUX
2.2 OcHoBHblE  (OPMBI 11a00paTOpHOMY pa0or. I1K-14, TIK-
B3aMMO/JICHCTBUS PEareHTOB 4 221 3aHATHIO. Pemrenne 16, IIK-18,
¢ MUHEpajgaMu Brinonnenune JIOMAILIHUX 3a/1a4. [ICK-6.2
JIOMAIIIHET O IIpoBepka
3a7aHus 110 BBIMOJTHEHNUS
U3Y4CHUIO JIOMAIITHEr o
KPHCTAJUTHYECKIX 3a7aHus
PELIETOK
MHHEPAJIOB
Uroro no pazneny 10 | 221 2
3. Yrnesonopoabl Kak
(IIOTaIMOHHBIC PEareHTHI
CaMocTosTenbHoe
n3ydeHue yueOHoi
1 HAY4YHO
N JIUTEPATYPBHI.
3.1 Crtpoenue, cBoiicTBa PatTyp 3amura
[ToaroroBka k
HpeeTbHBIX 11a00paTOPHBIX U
HPaKTHYECKOMY,
yrieBonopoaoB.  CriocoOsl MIPAKTUYECKUX [IK-14, I1K-
11a00paTOpHOMY
MONYy4YeHUsT U TpuMeHeHue| 5 4 2 2 pabor. 16, TIK-18,
3aHSTHIO.
MpeaeIbHbIX [IpoBepka [ICK-6.2
Pemenne
YIJIEBOAOPOAOB B KauecTBE perIeHus
JIOMAIITHAX 33734
¢oropeareHToB JIOMAIIIHKX 3a/1a4.
O TeMe
«M3omepus
OpraHHYeCcKHX

COCIMHECHU.




CamocrosiTensHOe
n3ydeHue yueOHoi

Y HAy4IHO
N JIUTEPATYpPHI.
3.2 CrpoeHue u cBOiicTBa patyp 3amura
[ToaroroBka k
STUIICHOBBIX J1a00PaTOPHBIX U
MPaKTHISCKOMY,
YIJIEBOJOPO/IOB. H2GODATODHOM MPaKTUYECKUX [1K-14, I1K-
[IpuMeHEeHHEe STHUICHOBBIX 4 221 PATOPHOMY pabor. 16, I1IK-18,
YIJIEBOJOPOJ0B JUIs SAHATHIO. IIpoBepka [ICK-6.2
Pemenne POBEP ’
MPOU3BOJICTBA pelieHust
JTIOMAIITHUX 32124
(ioTopeareHToB JTIOMAIITHAX 3a71a4.
0 TeMe
«M3omepus
OpPraHUYeCKUX
COETMHEHUID.
. CaMmocTrosTenbHoe
3.3 Crpoenue, cBoiicTBa -
n3ydeHue yueOHoi
apOMaTHIECKHX W HAVHOR
yrieBonopoaoB.  CriocoOsl e }:; o IIK-14, TIK-
MOJIy4EHUsI U NPUMEHEHHE 4 2/21 PATYPHI. 16, TIK-18,
[ToaroroBka k
apOMaTUYECKUX [ICK-6.2
MPaKTHIECKOMY,
YIJIEBOAOPOAOB B KauecTBE
11a00paTOpPHOMY
(roTopeareHToB
3aHATHUIO.
Uroro no pazneny 12 6/41
4. Kucnoponconepxariue
OpPraHUYeCKHe COCTUHEHHS Kak
(IIOTaIMOHHBIC PEAreHTHI
CaMocTosTenbHoe
H3yueHue y4yeOHou
. Y HAy4HOU
4.1 CtpoeHue u cBoiicTBa i
JIUTEPATYpPHI.
CIIUPTOB. Crnoco0b1 patyp I1K-14, TIK-
[ToaroroBka k .
MOJIy4EHUsI U NPUMEHEHHE 4 2/21 VYerHbli onpoc. 16, TIK-18,
MPaKTHIECKOMY,
CIIUPTOB B Ka4yecTBe IICK-6.2
J1a00paTOpHOMY
(roTopeareHTOB
3aHATHUIO.
Brinonnenune
KypCOBOH paboTbI
CaMmocTrosTenbHoe
n3ydeHue yueOHoi
4.2 CtpoeHue u cBoiicTBa 1 Hay4qHOH
KapOOHOBBIX KHCITOT. JIUTEPATYpPHI.
CnocoObl  MONydeHHs | IToaroroBka K TIK-14, TIK-
e 4 2 Yerusiit ompoe. | 16, TIK-18,
MPUMEHEHHE KapOOHOBBIX MPaKTHIECKOMY, MICK-6.2
KHCIIOT B Ka4yecTBe 11a00paTOpHOMY ’
¢oropeareHToB 3aHATHUIO.
Brinonnenune
KypCOBOH paboTbI
CaMocTrosTrenbHoe
H3yueHHue y4yeOHOou
. Y HAy4HOU
4.3 CrpoeHue M CBOMCTBa e }:; o
3¢upoB. CrniocoOsI o rng};Ea K IIK-14, TIK-
MOJIy4EHUSI U TNPUMEHEHUS 4 2/21 H VYerHbli onpoc. 16, TIK-18,
MPaKTHIECKOMY,
3¢upoB B Ka4yecTBe IICK-6.2
11a00paTOpHOMY
(roTopeareHToB
3aHATHUIO.
Brinonnenune
KypCOBOH paboTbI
Uroro no pazneny 12 6/41




5. Cepoconepixamniye
OpPraHUYeCKHE COCTUHCHHS Kak
(IIoTaIMOHHBIC PEAreHTHI

5.1 Crpoenue u cBoOiicTBa CamocTosTenbHoe K-14. TIK
THOIIOB. T[Ipumenenue u3ydeHue yue6Hoit . i
P 2 ya yier YcrHslii onpoc. 16, I1K-18,
THOJIOB B KadecTBe W HAY4HOH ICK-6.2
(IIOTAaIIMOHHBIX PEarcHTOB JIUTEPATYPBHI. ‘
5.2 CrpoeHue u cBoiicTBa
CamocTosiTelIbHOe
cylb(OHATOB U CyIb(HATOB. - [1K-14, I1K-
n3ydeHue yueOHon N
IIpumenenne cynbdoHaTOB 4 N YcrHblii ompoc. 16, I1K-18,
W HAY4HOH
n cynb(paTroB B KauecTBE IICK-6.2
JIUTEPATYPBHI.
(IIOTAaIIMOHHBIX pPEarcHTOB
5 CamocTosiTelIbHOe
5.3 CrpoeHue u cBoiicTBa n3ydeHue yueOHoun
kcaHToreHatoB. CriocoOsl Y HAY4YHOU IIK-14, TIK-
MOJY4EHUSI U NPUMEHEHHE 4 JIUTEPATYPBI. YcrHblii ompoc. 16, I1K-18,
KCAaHTOI€HATOB B KadecTBE Iloaroroska IICK-6.2
(IIOTAaIIMOHHBIX pPEarcHTOB HPaKTUYECKOMY
3aHSTHIO.
5.4 CrpoeHue u cBOiiCcTBa CaMOCTOSTRIBHOE
nutnodocdaroB. CriocoObt - [1K-14, I1K-
n3ydeHue yueOHoi N
MOJY4EHUSI U NPUMEHEHHE 4 N YcrHblii ompoc. 16, I1K-18,
W HAYYHOH
nutuodocdaToB B KaUeCTBE IICK-6.2
JIUTEPATYPBHI.
(IIOTAaIMOHHBIX pPEarcHTOB
Wroro no pasgeny 14
6. A3zoTconepxariue
OpPraHMYeCKHEe COCAMHEHUS Kak
(IIOTaIMOHHBIC PEareHTHI
CamocTosiTelIbHOe
n3ydeHue yueOHoi
1 HaY4HOU YcrHblii ompoc.
. IK-14, TIK-
6.1 CrpoeHue u cBoiicTBa 5 JINTEPaTypBhl. 3amura 16. [IK-18
aMUHOB Iloaroroska J1a00paTOPHBIX H’CK 62 ’
[IPaKTUYECKOMY, pa0or. '
J1a00paTOpHOMY
3aHSTHIO.
CamocTosiTelIbHOe
n3ydeHue yueOHoi N
6.2 Crioco0Obl mony4eHus: u yqn Ha yI;{oﬁ Y CTHBII Onpoc,
n' UMCHCHUE aM}p,:-IOB B JIATE }:; BI 3auura TIK-14, TIK-
KE‘!QCTB@ (1oTanMOHHBIX > 2 Hozu‘ng};Ea K N1ab0paTOPHEIX 1 16, TIK-18,
MPAKTUYECKUX [ICK-6.2
peareHToB MPaKTUYECKOMY,
pabor.
J1a00paTOpHOMY
3aHSTHIO.
CamocTosiTelIbHOe
n3ydeHue yueOHoi
6.3 Hurtpocoeaunenus. qu Ha yI;{oﬁ
CnocoObl ~ TMONy4eHHUs H e }:; o IIK-14, TIK-
NIPUMEHEHNE PaTYypEL. VYerHbli onpoc. 16, IIK-18,
. [ToaroroBka k
HUTPOCOEAUHEHUH BO IICK-6.2
HPaKTHYECKOMY,
¢dnoranuu
11a00paTOpHOMY
3aHSTHIO.
Hroro no pasneny 4

7.  PeareHTbl-perynaropsl u
TEXHOJIOTMH IIPUTOTOBJIEHUS
peareHToB




7.1 PeareHTbI-AeNpeccopsbl.

Heopranuyeckue PiaMZIi;O:Tezg:g; [IK-14, I1K-
JIENPECCOPHI. 2 2 1,4 ya yHe VYerHbli onpoc. 16, TIK-18,
Y HayIHOU
BbicokoMoneKysipHbIe IICK-6.2
JIUTEPATYpPHI.
OpraHUYeCKHe ACIPECCOPhI
paKTCpHCTIKA OCHO 2 2 3YUCHHIC YUCOHOM) v rypiit ompoc. | 16, TIK-18,
aKTHBAaTOPOB. MeXaHU3MBbI Y HAyIHOU ICK-6.2
JISUCTBUS aKTHBATOPOB JIUTEPATYpPHI. ’
7.3 TexHonmoruu PiaMZIC{;O:Teggzzgl IIK-14, I1K-
MIPUTOTOBJIEHUSI OCHOBHBIX 4 4 4 ya yHe VYerHbli onpoc. 16, I1IK-18,
Y HayIHOU
(IIOTaLlMOHHBIX PEareHTOB [ICK-6.2
JIUTEPATYpPHI.
Uroro no pazneny 8 8 4 1,4
Hroro 3a cemecTp 72 |36/181| 1821 | 11,4 9K3aMEH,Kp
Kypcosas pabora, L 14K
HToro 1o AMCIUTUIMHE 72 |36/181| 1821 | 11,4 M P > [16,ITK-

9K3aMCH

18,IICK-6.2




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

B mpornecce mpenopaBaHus TUCHHUILTHHBL «TepMoauHaMuKa (QIOTAMOHHBIX CHCTEM)
MPUMEHSIOTCS TPAAUIINOHHAS U UHTEPAKTUBHAS TEXHOJIOT HH.

YCBOGHHE AMCIUIUIMHBI JOCTUTACTCS B XOJA€ ayJUTOPHBIX 3aHATHH W BBHITIOJHEHUS
CTYICHTAMH pa3IMYHBIX BHJOB CAMOCTOSTEIFHOW paboThl. JIeKIMM TMPOXOISIT KakK B
TpagUITMOHHOW dopme «IeKuus-uHpopMarms», Tak U B GOpPME <«JICKIUSA-AUCKYCCHSI» |
«CEMUHAP-TUCKYCCHUS» C LENbI0 KOJJIEKTUBHOTO OOCYXJAEHHS BOIpoca, MpoOiieMbl (3apaHee
BBIHECEHHBIX IPEIogaBaTesieM Ha 00CYKIEHUE) U MEXIPYIIIOBOTO JHaOTa.

JIeKIIMOHHBINA MaTepHal 3aKpeIUIIeTCs B X0/Ie MPAKTUIECKUX U JIA00OPaTOPHBIX paboT, Ha
KOTOPBIX BBITIOJHSIOTCS TPYNIIOBBIC WM MHAWBUAYaAIbHBIC 3aJaHus MO MpoiaeHHoi Teme. Ha
71a00paTOPHBIX 3aHATUSX CTYIACHTHI OBJAJIEBAIOT SKCHEPUMEHTAIBHBIMU TpUEMaMH PaOOTHI,
yyaTcsi CaMOCTOSITENIbHO IPOBOJUTh OPraHWYecKHe CHUHTE3bl U HCCIeOoBaThb CBONCTBA
GroTanMOHHBIX peareHToB. JIabopaTOpHBIA MPAKTUKYM BBITIOJIHACTCS C IEThI0 PUOOpETEHUs
MPAKTUYECKUX HABBIKOB 10 M3YYEHUIO (PH3MUECKUX, (PU3UKO-XMMUYECKHX CBOMCTB OCHOBHBIX
(GIIOTAIIMOHHBIX PEAareHTOB, O3HAKOMJICHHS C COBPEMEHHBIMH METOJMKAMH HICHTU(DUKAIIUU
(bI0TOpEareHToB, OINpeneNeHUusT B HUX OCHOBHOTO BEIIECTBA, OYHCTKA OT mHpuMmeceid. [Ipum
IIPOBEJICHUH J1a0OPaTOPHBIX PadOT CTYAEHTHI JOJKHBI HAyYUThCsSl paboTaTh Ha Jab0paTopHOM
000pYyJIOBaHNH, YMETh MPAaBWJIHLHO OPraHU30BBIBATH HKCIEPUMEHT, SICHO W TOYHO OIHCHIBATH
MpOBEACHHBIC ONBITHL. [IpuM TpoBeneHNHM JAO0OPATOPHBIX 3aHATHI HCIIOJNB3YETCS METOT
KOHTEKCTHOTO OOYyYeHUs, KOTOPBIi TO3BOJISIET YCBOUTh MaTepHall IyTeM BBISABICHUS CBS3EH
MEXTy KOHKPETHBIM 3HaHUEM H eT0 TIPUMEHEHUEM.

[Ipn mnpoBeneHMM NPAKTUYECKUX 3aHIATUH uUcHosb3yeTcss Merof «Onepexaromieit
CaMOCTOSITENIbHON pabOThI», KOTOPBIN 3aKI0YAETCA B U3ydEHUE CTYACHTaMU HOBOTO MaTepuaia
710 €T0 M3JI0’KEHUS IIPEToIaBaTeNIeM Ha JISKIIUH U APYTUX ayTUTOPHBIX 3aHITHSX.

BaxxHpIM 3TarmoM W3y4eHHs TUCHMIUIMHBI M CAMOCTOSTEIEHOW pabOTHI CTYIEHTOB
SBIISICTCSI  BBITIOJTHEHWE KypCOBOM pa0OThL. BeImonHeHWe KypcoBOl pabOTHl  JTODKHO
o0ecrieuynBaTh HE TOJBKO 3aKpeIUICHHE MPAKTUYECKUX HABBIKOB M YMEHHWH, HO M BBIPAOOTKY
HaBBIKOB CAMOCTOSITEILHOM UCCIIEI0BATEIHCKOM Pa0OTHI.

CamocrosTenbHas paboTa CTYACHTOB CTUMYJIHPYET CTYAEHTOB K CaMOCTOSITEIbHOMN
popadoTKe TeM, B MPOLECCE BHIMOJIHEHUS WHAMBUIYAIBHBIX JOMAIIHUX 33/IaHUi, B TIpoIiecce
BBITIOJTHEHUS] KYPCOBOM paOOTHI M MPH TOJATOTOBKE K MMPOMEXYTOYHOU aTTecTaliu. Pe3ympraTsl
YCBOEHMsI MaTepuasia IpOBEpsIOTCS B (GopMe dK3aMeHa M 3allUThl KypcoBOM paboThl B 5
cemecTpe.

6 YueOHO-MeTOAMYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM padoThl 00y4Yarouuxcs
[IpencraBneno B npuitokeHuu 1.

7 OueHoYHbIE CPeICTBA AJIs IPOBEACHHS IPOMEKYTOYHON ATTECTALMU
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOaM4YecKkOe U HHPOPMALIMOHHOE o0eceYeHre I CHUIIMHBI (MOXYJIs)

a) OcHoBHas TMTEpPaATypAa:

1. Apremenko, A.W. Opranudeckass XUMUsl Il HEXMMHUY. HAIPABICHUH TOJITOTOBKHU
[OnexTponnblii pecypc|: yuebHoe mocobue. — OBC «Jlampy», 2013.- Pexum moctyna:
http://e.lanbook.com/books/.

2. OranecsH, O.T. Opraandeckas xumus [ Tekcrt]: yaeonuk. — M.: Axanemus, 2011. 432
c. — (Bricmiee mpodeccuonansHoe oopazoBanune). — ISBN 978-5-7695-6903-6.

0) lomoJiHMTEILHAS JIUTEpaTypa:
1. Apremenko A.W. Oprannueckast xumust [ Tekcrt]: yueOHUK.- 6-e u3a. — M.:



Bricmas mkomna, 2007. — 556 ¢. [1 ISBN 5-06-003834-7, 978-5-06-003834-7.

2. llla6apos, 0. C. Oprannyeckas xumus [ DneKTpoHHBIN pecypc]. U3narenscTBo: Jlans,
2011 r.0) 848 c. ISBN: 978-5-8114-1069-9. — Pexxum ngocrtyna: http://e.lanbook.com/books/

3. KOposckas, M.A. OcHOBBI OpraHMYECKON XUMHUHU [DIEKTPOHHBIA pecypc|: yueOHoe
nocobue M3narensctBo: «bunowm. Jlabopatopus 3aanuiin, 2012 1.1 236 ¢. — ISBN: 978-5-9963-
0204-8. — Pexxum nocrtyma: http://e.lanbook.com/books/

4. Tepenun, B.II. IlpakTukyM mo opraHU4ecKOW XUMHUHU [ DJIEKTpoH.pecypc |: yueO.
nocobue. — IbC «Jlanby, 2012. — Pexxum noctyna: http://e.lanbook.com/books/.

5. Opranuveckas xumus [Tekct]: yue6 mocobme. Yacte 1 /T. M. Kymukoma, X. .
I'upesas, JI. B. Uynposa, O. P. Myminna. — M3narenscTBo: MarHUTOropeK. roc. TeXH. yH-Ta UM.
I".'. Hocosa, 2009. - 162 c.

6. KymukoBa, T.M. Opranuveckass xumus [Tekct]: yued0 mocobume. Yacts 2 / T. M.
Kynukosa, X. f. ['mpesas, JI. B. UynpoBa. — 3aarenscTBo: MarHuTOropcK. roc. TEXH. yH-Ta M.
I''. Hocosa, 2010.-91 c.

B) MeTroauyeckue yKazaHus:
[IpencraBieHsl B npuiioxxkeHuu 3, 4.

r) [IlporpammHuoe odecnnieuenne 1 UHTEepHeT-pecypcehl:
http://e.lanbook.com/books/. 1. Apremenko, A.J. Oprannueckast XuMus A5 HEXUMHY.
HaIpaBJIEHUH TIOITOTOBKH [ DNIEKTPOHHBIHN pecypc]: yuedHoe nmocoodue. — ObC «Jlanby, 2013.

http://e.lanbook.com/books/ 2. [Ila6apos, }0. C. Opranuueckas xumus [DIeKTpOHHbBIN
pecypc]. U3natensctBo: Jlans, 2011 r.0) 848 ¢. ISBN: 978-5-8114-1069-9.

http://e.lanbook.com/books/ 3. IOposckas, M.A. OCHOBBI OpraHM4ecKOol XUMUU
[DnexTponHbI pecypce]: yueOHoe mocobue N3marensctBo: «bunowm. Jlaboparopus 3uanuit”, 2012
r.[1236 c. — ISBN: 978-5-9963-0204-8.

http://e.lanbook.com/books/. 4. Tepenun, B.I1. IlpakTukym no opraHuueckoi XUMHUH [
OnektpoH.pecypce |: yaed. mocodue. — ObC «Jlanby, 2012.

IIporpammHoe obecnieueHne

Haumenosanue [10 Ne norosopa Cpox neicTBUs TULICH3UU
MS Windows 7

Professional(mms  [/[1-1227-18 01 08.10.2018 11.10.2021
KJIACCOB)

7Z1p cB0001HO pacrpocTtpansemoe [10 OCCCPOIHO

MS Office 2007 |n, 135 1 17.09.2007 Geccpouno
Professional

IIpodeccuonaibHbie 6a3bl JAHHBIX U HH(OPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI
HasBanune xypca CchuIKa
HannonaneHas MH(OPMALIMOHHO-aHAIUTHYECKASI URL:

cucreMa — Poccuiickuil MHAEKC HAyYHOI'O LUTHPOBAHUSA
(PUHI)

https://elibrary.ru/project_risc.asp




[TouckoBass cucrema Axagemus Google
(Google Scholar)
Nudopmanmonnas cucrema - EnuHoe oKHO
JI0CTYIIa K MH()OPMAIIMOHHBIM pecypcam
Poccuiickass T'ocymapctBenHas OubamoTeka.
Karanoru
DnekTpoHHble pecypcbl Oubnuoreku MITY
uMm. ['.1. HocoBa

9 MaTtepuajibHO-TeXHHYECKOe o0ecrieueHne TUCHUIIUHBI (MOIYJI)

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb2/Default.asp

MartepuanbHO-TeXHUYECKOE 00ecneYeHNEe TUCIUIUINHBI BKIIIOYAET:

Tun u Ha3Banue ayautopun OcHalleHHe ayAUTOPUU

Jlekuvonnas ayauropuss MynbTUMEOUIHBIE CpEACTBA XPAHEHMS, IEepeAadnd |
npeicTaBiIeHus HH(OPMALIUH.

Jlaboparopus (ayn. 09) 1. JlaGopatopHasi ycTaHOBKA /15l IEPETOHKH KHIKOCTEH.

2. JlabopaTopHas ycTaHOBKa JUIs U3y4eHus GU3NIECKOM afcopOInm.

3. JlabopatopHasi ycTaHOBKa JJIsI OTIPEICTICHUS BI3KOCTH.

4. Becbl TeXHUUYECKHE.

Komnbrotepnsiii kinace [lepconanshbie komnbioTepsl ¢ naketoM MS Office, ¢ BbIx010M B
WHTEepHET M C JOCTyIOM B OJIEKTPOHHYIO HH(POPMAIMOHHO-00PA30BATENBHYIO Cpery
yHHBepcHuTeTa. YueOHble (puiabmbl «DIIOTAMOHHBIC peareHThl HANPABJICHHOTO JCHCTBUS JUIS
nepepaboOTKH  MHHEPANbHOTO  ChIpbsi»,  «PearenTHple  oTnmeneHuss  (pIOTAIMOHHBIX
obOoratuTenbHbIX PadpuKy», «PI0TalMOHHOE 00OTallleHUE MTOJIE3HBIX HICKOTIAEMBIX).

AynuTopuu JUisi CaMOCTOSITENIbHOM pabOThl: KOMITBIOTEPHBIE KJIACCHI; YUTAIbHbBIE 3aJIbl
o6ubnuoreku I[lepconanbHble KoMmbOoTEPbl ¢ nakerom MS Office, BeixogoM B VMHTEpHET U ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMIOHHO-00pa30BaTEIIbHYIO CPe/ly YHUBEPCUTETA



IIpuinoxenne 1
6. YueOHO-MeTOANYeCKHEe o0ecTieYeHNe CAMOCTOSITeIbHOH padoThl CTY/IECHTOB

[To nucuunnune «TepmoarHamuka (GaoTallMOHHBIX CUCTEMY MIPEYyCMOTPEHA AyAUTOPHAS U
BHEay/IMTOPHAs CaMOCTOsTENbHAs paboTa 00ydaronuXcs.

Bueayauropnast camocTosTenbHas paboTa CTYACHTOB OCYIIECTBIISETCS B BUJIE MOATOTOBKH K
71a00paTOPHBIM U MPAKTUYECKUM 3aHATUSAM, IIOJITOTOBKE K KOHTPOJIbHBIM pad0TaM, BBIIIOJIHEHUS
KypCOBOM pabOTBHI.

Bupl camocrositenbHOM paboThl (00BEM 4acOB, OTBOJUMBIX HA CAMOCTOSITEIIBHYIO paboTy
1o yueOHoMmy 1uiany — 11,4 yacos):

1. CaMOCTOSITENIPHOE N3YYCHUE YUCOHOU JIUTEPATYPhI — 24aca

2. IloaroToBka K J1abOpaTOPHBIM 3aHITHIM — 2 yaca

3. IToAroToBKa K MPaKTUYECKUM 3aHATUSIM — 2 4gaca

4. BrinosHeHUe KypcoBOil pabOThI — 5,4 yacoB

HpuMeprle BapUaHTBbI TECTOBLIX 3aJaHUM:

Bapuanr 1
1. 3akoHYHUTE ONpECIICHHE.
N3omeps! — 310. ..
2. Hanwumwure cTpyKTypHbI€ (DOPMYIIBI M HA30BUTE [0 CUCTEMATHYECKOW HOMEHKIIaType BCe
M30MEpHI TeNTaHa.
3. 3akoHYHTE OmpeaeeHue.
['erepouuknnueckue COETUHEHUS — ATO. ..
[TpuBenute 1-2 npumepa.
4. Hanumure CTpyKTypHBIE (POPMYIIBI COETUHEHUN:
a) 2-3tun-2-0yren-1-om;
0) METIIIPECHUIKETOH;
B) 3,3—numeTui-1-0yTuH.
Bapuanr 2
1. 3akoHuuTE OMpeIeICHHE.
I'omonoru — 370...
2. Hanummre cTpykTypHbIE (GOPMYJIBI U HA30BUTE IO CUCTEMATHUYECKONH HOMEHKIIAType BCe
M30Mepbl aMUJIOBOTO CIIHPTA.
3. 3aKkoHYHUTE ONpECIICHHE.
Anykimdeckue coeIuHEHN — dTO. ..
[TpuBenute 1-2 npumepa.
4. Hanummwure cTpyKTypHbIE (POPMYIIbI COEIMHEHUI:
a) METUJIPTUIIAMUH;
0) 4,5-runpokcu-3-MeTuiI-2-MeHTaHOH;
B) 2,3-nuMeTni-2-0yTeHoBask KUCIIOTa.
Bapuanr 3
1. .3akoHYHUTE ONpECIICHHE.
['omonoruueckuii psai— 310...
2. Hanwumure cTpyKTypHbIE (DOPMYIIBI M HA30BUTE [0 CUCTEMATHYECKOW HOMEHKIIaType BCe
M30MephI T'eKCeHa.
3. 3aKoHYHUTE OINpECIICHHE.
AMnukindeckue cCoOeIMHEHN — dTO. ..
[TpuBenute 1-2 npumepa.
4. Hanummre cTpyKTypHbIE GOPMYJIIbl COEAUHEHUN:
a) n300yTUI0€H307;
0) 4-0poM-5,5-nuMeTuI-2-reKCceH;



B) 2-MeTWI-3-3TUi-3-IeHTEeHAb.

Bapnanr 1
1. Vkaxkure MONEKYJIpHYIO (GOpMyIy IPEAEIbHOIO OJHOATOMHOIO CIIUpPTA
1) CsHg0O, 3) C.H40,
2) CsH,,0 4) GHsO
2.Kakoe 13 nepe4yrcieHHbIX BEIIECTB HE COJIEPKUT KapOOHMIIBHOM IPYIIIBI
1) MypaBbUHas KHCIIOTa 3) sTaHon
2) popmanbaerun 4)yKCyCHBIN anblIeru

3. HazoBure BemecTso

CH;3-CH-CH,-CH-CH;
| |

OH C,Hs
1)2-3TunneHTanon-5 3) 3-MeTuArekcaHou-5
2) 4-3TUNNIEHTaHOJI-2 4) 4-metunrexkcatosn -2

4.C noMo11IbI0 KaKOH peaklMy Helb3s NOJyYUTh KapOOHOBYIO KUCIIOTY
1) okucnenue anbaeruaa
2) ruApoIIn3 CI0XKHOTO 3dupa
3) BOCCTaHOBJICHUE aJbJCTH/IA
4) OKHUCJICHHE aJIKaHa
5. JlonuimmTe ypaBHEHHE XUMUYECKOW PEAaKIMK U YKAKUTE €€ Ha3BaHUE

H+, Hg2+

HC=CH=hK,0
1) peakuus Baruepa 3) peakuus Kydeposa
2) peakiusi 3eIMHCKOTO 4) peakmus Bropma

6. CKOJIbKO IIEPEUYMCIIEHHBIX BEIIECTB pearupyeT ¢ 3TaHajleM: MypaBbHHAas KUCIIOTA,
BOJIOPO/I, IMAHOBOAOPO, MarHuii, rugpocynbdu Hatpust, ruapokcua meau(1l)
1) Tpu 2) yerbipe 3) math  4) WECTh
7. MpbLio npeacraBisieT codoit
1) cnoxHslit 3¢up BbICIIEH KapOOHOBOI KUCIOTHI
2) cHOXHBIN 3¢up rauiepuHa
3) HaTpPUEBYIO COJIb BBHICIICH KapOOHOBOM KHUCIOTHI
4) cMech BBICIIUX KapOOHOBBIX KHCIOT
8. Kakoit 00bem Bostopoaa (H.y.) BelaenuTcs npu B3aumoaeiictsuu 0,1 Mosb 3TaHona ¢
M30bITKOM METAJNINYECKOTO HATPUS

1)2,24 n 3)3,36 1
2)1,12n 4) 4,48 n
9. B cxeMme npeBpalieHui : 3TUH — X —YKCYCHas KHCIIOTa BEIIECTBOM «X)» SIBIISICTCS
1) aTanon 3) aTunen
2) aTaHalb 4) sTunanerar

Bapuanm 2
1. Ykaxwute popmyiy mpeaesbHOM 0JHOOCHOBHON KapOOHOBOW KHCIIOTHI

1) C3 HeO, 3) C4HeO,
2) C, HeO, 4) C3 HeO,

2. MexXKIIacCCOBBIM U30MEPOM aJIbJETUI0B SBIISIIOTCS
1) kapOOHOBBIE KUCTOTHI 2) KETOHBI
3) cnoxxHbIE AUPHI 4) ciupThI

3. IMomyuuTs IpeAenbHBIA OHOATOMHBIN CITUPT MOYXKHO
1) okucieHrem anpaeruiaa
2) srepudukaiueit KapOOHOBOM KUCIOTHI
3) OKHCIICHHEM aJIKeHa



4.

5.

H+

4) ruapoTauuei ankeHa

Kaxkoe BeniecTBo He NposBIsSET KUCIOTHBIX CBOMCTB

1) CH;0H 3) Ci7H35-COOH
2) C¢HsOH 4) CH;-COH

HOHI/IIHI/ITG YpaBHCHHUEC XUMHYECKOH PEAKIMN U YKAXKUTEC €€ TUIL

—>
CH;-CH,-COOCH;+H,0
1) rugparamms 3) ruapupoBaHue
2) ruaposn3 4) nerunparauus

6.

7.

8.

9.

[lepBHYHBIN CIUPT MOYKHO TOJIy4aTh

1) okucneHueM nponaHais

2) ruapaTalnuei npomnexHa

3) BoccTaHOBIIEHUEM OyTaHass

4) oxucneHnuem OyraHa

CKOJIBKO MIEPEUNCIICHHBIX BEIIECTB PEArHPYIOT C YKCYCHOM KUCIOTON: THAPOKCHI Keje3a
(IIT), mpomanout — 1, HKMHK, XJ10p (B IPUCYTCTBUM KaTaau3aTropa), kKapOoHaT HaTpusl,

dbopmanbaeru
1) Tpu 3) nAth
2) yeTbipe 4) mecTb

Kakoii 06beM xiopa (H.y.) motpedyetcst 11 xjaopupoBanus 6,0 T yKCyCHON KHUCIOTHI JI0
MOHOXJIOPYKCYCHOM KHCJIOTHI.

1)2,24 n 3)4,48 n

2) 1,L12n 4)3,36n

B nenouke npeppamennit

CH;Cl— X— CH;3-O-CH;  BemectBoM X SBIISETCS

1) aTan 3) MeTaHOJ

2) XJ0paTaH 4) meTaHaNb

Bapuanm 3

1. Jlanbl BelecTBa:
a) CH,=C-CH=CH-CH,-CH, 6) CH3-O-CH,-CHj ) H-COH
CH;
)1) CH3-CH2-NH2 6) CH3-CH-CH3 )K) CH3-CH-CH2-
CH; OH
3) CH;3;-CH=CH-CH,-CHj3 n) CH;-CH;,-CH,-CH,-COOH K)
HZC:CHz

1.0Onpenenute, K KaKOMY KJIaCCy OTHOCATCSL COETUHEHUS a)-0)-B).

2. Ykaxure Qopmyiy neHTeHa-2.

3. HaiiguTe roMosor 3TaHOBON KHCIIOTHI.

4. YKaxxuTe BEIIEeCTBO, SBJISIIOIIEECS MEXKIACCOBBIM U30MEPOM IpOIaHoa-1.
5.Haiinure BemecTBa, y KOTOPBIX UMEIOTCS LIUC - U TPAHCU30MEDBI.

6.YKaxxuTe BEIIEeCTBO, /i1l KOTOPOrO XapaKTepHa U30MEpHS MOJI0XKEHHUS PYHKLIMOHAIbHON
rpynnsl. Hanummure 31oT nzomep.

7. Haiinute nuzomep OyraHa.
8. Kakoe BemiecTBo MMeET TpUBHAIHHOE Ha3BAHUE AllCTUIICH?
9.Hamnummure 18a romoJiora BELIECTBY B).

10. HazoBure BemiecTBa 1) U XK).



2. VYkaxute GopMyny npeaeabHOro 0JHOATOMHOIO COUPTA:
a) C3H802 6) C5H120 B) C2H402 F) C3H60.
Kakoe BelecTBO HE COIEPKUT KapOOHUIIBHON TPYTIIIbI:
a) MypaBbHHas KUCIOoTa  0) popmasibierui  B) 3TAHOJ I') YKCYCHBIH aJIbJeTU]I.
CocraBbTe 1J151 HEr0 MEKKJIACCOBBIA U30MEP U HA30BUTE €TO0.

3. JlonuiuTe peakuyio U yKaKUTe €€ Ha3BaHUE:
CH=CH + HQO—HgSO4’ Kucnora
a) peakuus Barnepa 0) peakuus 3enuHckoro  B) peakuus KydepoB 1) peakuus
Bropua.

4. CocraBbTe (OpMYITBI BEIIECTB 110 HA3BAHUIO:

a) 4-meTunrekcaHon-2  0) 3-aTwideHon  B) STWIMETUIKETOH
) 3-METUJIIIEHTAHAIb.

Jlnist BemecTBa B) COCTaBbTE M30MEPHI M HA30BHTE HX.

5. Jlanbl BemecTna:

a) CH;-COOH 6) CsHs-COOH B) CH3-CH=CH-COOH r) CoHs-
COOH

)1) (C2H5-COO)2Ca 6) C17H33-COOH )K) H-COOC2H5 3) CH3-
COOCsH,

I/I) C17H35-COOH K) CHQCI-COOH

1. HaitguTe MeXKIaccoBbI H30MeEp BellecTBY I. Ha3oBuTe 3TH BeniecTna 1o
CUCTEMAaTUYECKOW U TPUBHUAJIBHON HOMEHKJIATYpe

2. TlomyuuTe BemiecTBO a W3 dTaHais. Hanumure ypaBHEHUE peakyn.

Hanmmure ypaBHeHue peakuuy BemecTsa 0 ¢ THIPOKCUIOM Kajusl.

4. Hanumure ypaBHEHUE peakluyd 00pa30BaHUs CIOKHOTO 3Qupa U3 INIULEpUHA U
TpEX MOJIEKYN KUCIOTH M. Kakoe arperarHoe cocTOsIHME UMEET aHHBIH Kup?

5. Hamummwure ypaBHeHHE Tuaposr3a BemecTBa 3. Ha30BUTE NPOAYKTHI peaKIUH.

(98]

6. CocraBbTe (OpMYITBI BEIIECTB 110 HA3BAHUIO.
a) 2,3-1MMeTu-3-XJIOpIEHTaH, /1) ATHJIOBBIA A3UP YKCYCHON KHUCIIOTHI
0) XJIOpPIUKIOOYyTaH, ) 4-aMuHOBaJIepHaHOBAsk KUCIOTa
B) METHJIOEH30J1 (TOIYOT), ) TPOTTUIIaMUH
I') TUATUIIOBBIN 3huUp

7. OnenHoOBas KUCIOTa He B3AUMO/IelCTBYeT C pacCTBOPOM
1) 6poma
2) aueraTa HaTpHs
3) ruapoKcuaa HaTpUs
4) nepmaHraHara Kajaus

8. Mpsuio nipeacTaBisieT co6oit
1) cnoxHbIM 3(hup BHICIIEH KapOOHOBOW KHCIOTHI
2) CHOXHBIN 3¢up rauiepuHa
3) HaTpPUEBYIO COJIb BBHICIICH KapOOHOBOM KHUCIOTHI
4) cMech BBICIIUX KapOOHOBBIX KMCIOT

9. Kaxoe BemecTBo He IPOSBIISIET KUCIOTHBIX CBOMCTB
1) CH;0H 3) Ci7H35-COOH
2) C¢HsOH 4) CH;-COH



Bapuanm 4

1. N3omepom BeniectBa, popmyna koroporo CH,=CH-CH,-CH3, siBnsercs:
a) 2-meTwiOyTeH-2 B) OyTeH-2
0) Oyran r) OyTuH-1
2. Jliia ankaHoB Han0oJiee XapaKTEPHbI PEaKIIUU:
a) IPUCOCTUHEHUS 0) 3amenIeHus
B) MOJIUMEPHU3ALIU I') OKUCJICHHUSL.
3. [Ipu okucneHuu 3TUIeHa BOJHBIM PACTBOPOM II€pMAaHraHaTa Kajius oopasyercs:

a) YKCyCHasl KMCJIOTa 0) 3TUJIOBBIN CUPT B) 3TUJICHIIIMKOJb T') YKCYCHBIN ajbAeTU
5. Jlast apoMaTHUYECKUX yIriIeBOAOPOAOB HAUOOJIEe XapaKTepHbl PEaKLIUU:

a) 3aMelleHus 0) nmpucoeInHEeHUs

B) MOJIMMEPHU3AIIUN T') OTIICTUICHHS
6. MeTtaH 1oiy4aroT B IPOMBIIIIEHHOCTH:

a) AlLCs+H,0—» 6) CH3;COONa+NaOH—

B) W3 IIPUPOJHOTO Ta3a I') W3 CBETWJIHHOTO Ta3a
7. YCTaHOBUTE COOTBETCTBUE MEXK]y BEIIECTBOM U €0 Ha3BaHUEM.

Bemectso: Hasanue:

1) CH=C-CH,—CH3; a) OyTeH-2;

2) CH3—CH2—CH2—CH2—CH3; 6) 6YTI/IH-1;

3) CH3—CH=CHy; B) IICHTaH;

4) CH,=CHo,. T') 9TEH;

1) TIPOTIEH.

8. OGecuBeuynBaeT OPOMHYIO BOY cieylomas KHCJI0Ta
1) manbMUTHHOBAS
2) onenHOBas
3) creapuHOBas
4) ykcycHas
9. Vkaxute GhopMyiry HEMPeAeIbHON KUCITOTHI
1) CisH3;:COOH
2) CH;COOH
3) HCOOH
4) Ci7H3,COOH

JlomamHue 3aga4u:
1. Ipu uoTtauuu cynbGuIHBIX pya B KauecTBE NEHOOOPa30BaTesl UCIOIb30BAIN Mpeni-
TeKCUJIOBBIN ciupT. PaccunTaiite kKoaudyecTBa cupTa (B MOJISIX), HEOOXOMMOE JIJIst
dnotaruu 120 T KOHIIEHTpATA, €CIIM pacxo]l crupTa coctaBmi 50 r/T.
2. [lpu ¢pnoTtanuu noIMMeTaUIMYECKUX Py UKIOTeKCaHOJI TPUMEHSIETCS KaK

neHooOpasoBarens. Haiinure maccy gpeHosna u 06beM BoJopoa (H.y.), HE0OX0AUMbIE AJIst
noydeHus: 100 Kr MUKIOTeKCaHoIa, €CIIU BBIXO MPOAYKTa PEeaKIuu cocTaBisieT 98 % ot

TEOPETHUYECKOTO.

3. Ilpu oborameHun pya B Ka4eCTBE peareHTa-coOMpaTess CIOIb3YIOT TEXHUYECKYIO
OJIEMHOBYIO KHCIIOTY, BBIJIEJISIEMYIO IIPU MepepadOoTKe KUpa MOPCKUX KUBOTHBIX. OHa
coaepxut 40 % (mac.) uncroit onenHoBou kucioTel C17H33COOH. PaccunTaiite maccy

(KT) TEXHUYECKON OJICMHOBOW KUCJIOTHI, He0OXoaumyro aiis (iotaruu 100 T pyasl, ecinu

pacxon Cy7H33COOH coctasnsier 0,3 Kr/T pybl.
4. lllaBeneBas KMCIOTa UCIIOJIb3YETCS MPU 0OOTALEHUH P/l B KayecTBe MOIU(pUKaTOpa
(bnotaruu B Bune 8 %-ro BOJHOTO pacTBopa. Paccunraiite Maccy TEXHHYECKOM



[1aBeNIeBOM KUCIIOTHI, coaepxanieit 5 % nmpumMeceid, Kotopas HeoOxoauma st
npurotoBieHus 100 kr pactBopa Moaudukaropa.

. ®pakuust cuaTeTHYeCKuX Kuakux kuciaoT CXKK ¢ urcioMm aToMOB yriiepoja B paaukaie 7
— 9 mpumeHsieTcs pu 00oralieHny U nepepadoTKe py1 IBETHBIX METAIIOB. B eMKoCTh co
crtounbIMU Bojamu 00bemMoM 10 M3 copomeno 1200 r CXKK crnenyromero cocrasa (mac.
%): 20 okTaHoBOM, 37 HOHAHOBOH U 43 MeKaHOBOW KUCIOT. PaccunTaiiTe KOHIIEHTpAIHIO
KaXJI0M KUCIIOTHI 4 (Macc. %) B CTOKaX, MPU-HIB UX INIOTHOCTh PaBHOU €TMHUIIC.

. Kartuonnsiit ¢pnoropearent-coduparens naypunamut CioHosNH, nosyyaror u3 supHbIX
KHCJIOT KOKOCOBOTO Macila U UCIIOJIB3YIOT MPH (PIIOTAIMH CHIIMKATHBIX MUHEPAJIOB B BUJIC
pacTBOpUMOii B BoJie coli. PaccumTaiiTe Maccy naypuiamMuHa, HE0OX0AMMOTO JIJIst
¢daotaruu 100 r pyasl, eciau pacxo ero cojiv coctaBui 88,6 1/T.

. ®noropearenT-coouparens Mapku AHII-14 nomydaroT BOCCTaHOBJIEHHEM BOJIOPOIOM
HUTponapaguHoB, 00pa3yIKXCs IPU HUTPOBaHUU M30MepHbIX napadpunoB CisHszg. s
OT/ICJICHUSI AMUHOB OT TIOJIYYEHHOU CMECH €€ 00padaThIBAIOT XJIOPOBOJOPOIOM.
Ompenenure conep:kanne aMuHOB (Macc. %) B 50 Kr 3TO# cMecH, €CJTH Ha PEaKIIHIo
m3pacxogoBaim 150 moneit HCL

. Ilpu dnoTanum HeCynb(OUAHBIX Py UCTIOIB3YETCS TEXHUYECKAsE OJICMHOBAs KUCIIOTa
Mapku b, coneprkamias He Mmenee 95 % cmecu KuUpHbIX KUcaoT. Paccunraiite unciao Mosen
kucioT — ojienHoBoi C17H3;3COOH, nunonesoit C17H3;;COOH, manMuTHHOBOMI
Cy5H3;COOH wu creapunoBoii C17H3sCOOH, Bxomsmux B cocTaB 1 KT TEXHUYECKOM
KHCJIOTHI, €CJIA COJIEpKaHNE B HEH YKa3aHHBIX KUCIOT COOTBETCTBEHHO paBHO 40, 25, 18 u
14 macc %.



IIpunoxenne 2

7. O1leHOYHbIE cpeacrea aJisi MpoBEeACHUS l'lpOMe)KyTO'lHOi/i arrecranmmu
a) Hﬂa}mpyeMble PeE3yJabTaThbl oﬁyqem/m H OICHOYHLIC CPEACTBA NJISl IPOBCACHUS HpOMe)KyTO‘lHOﬁ aTreCralmum:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemblie pe3ynbTaThl 00y4eHHS

OneHouHbIe CpesicTBa

I1K-14

I'oToBHOCTB Y4aCTBOBATH B UCCIICAOBAHUAX 00BEKTOB HpO(l)CCCI/IOHaJIBHOfl ACATCIIBHOCTU U UX CTPYKTYPHBIX 3JICMCHTOB U 3allIUIIATL OTUYCTHI

3HaThb - Ha3HA4YeHHUE peareHToB npu ¢uiotanmoHHoM | [IpumepHBIii nepeyeHs TEOPETUIECKUX BOTIPOCOB K IK3aMEHY:
o0oraIieH!H MoJIE3HBIX HCKOTIAEMBIX; 1. DnekTpoHHOE CTPOEHHE OpPraHu4YeCcKUX coequHeHui. [ nopunnzanus opOuranen
- CTPOEHHE MOJIEKYJ (PII0TAlMOHHBIX aToMa yriepoa (sp -, sp’-, Sp- THOPHIH3AIs).
peareHToB, UX GU3NYECKUE U XUMUYECKHE 2. Teopus crpoenus oprannueckux coequHeHnii A.M. bytieposa. Crioco0Obl
CBOICTBa, METO/IbI ITOJIy4€HHUs, 0COOEHHOCTH N300paKeHUs] OPraHNnYEeCKUX COETUMHEHUI.
JNEeUCTBUS M 00JIaCTH IPUMEHEHMSI ITPU 3. Kiaccel opraHn4eckux coelMHEeHuH (¢ puMepamu).
(roTanMy NOJIE3HBIX UCKOTIAEMBIX 4. Knaccudukanusi OpraHi4ecKuX COCTUHEHUH (C IpuMepam).
pa3aMyYHbIX (PJIOTALMOHHBIX PEAreHTOB; 5. Ilpupojna u pusnueckre cBONCTBA KOBAJIEHTHOU cBsA3M. [lomsipHbIE U HENOJIIpHbIE
- (opMBI 1 MEXaHU3MBI 3aKPETIICHUS KOBAJICHTHbIE CBS3U. J[UITOIBHBIIT MOMEHT MOJIEKYJIBI.
(IIOTAIIMOHHBIX PEareHTOB HAa MOBEPXHOCTH | 6. MexaHu3MBbl peakuuii B opranndeckoil xumun. Kimaccudukanms peakuii B
MUHEPAJIOB, UCXOJIS U3 CTPOEHUS MOJIEKYJI OpraHMYECKON XUMUHU (C IpUMEpPaMHu).
peareHToB U QIOTHPYEMBIX MUHEPATIOB 7. .OO0ume npencTaBaeHus 0 (GIOTATMOHHOM pa3JIeIeHUH MUHEPATIOB M (PIOTAITHOHHBIX
peareHrax.
8. Kraccudukamus GproTalmOHHBIX peareHTOB U UX Ha3HAYCHHUE.
9. OO6mas knaccuduramnus coouparenei.
10. O6mas kraccupukanus neHooopa3zoBaTeieH.
11. Kiraccel OpraHM4ecKuX COCIMHEHNN U IPUMEHEHUE OPraHUYeCKUX COCTMHEHUN
Pa3IUYHBIX KJIACCOB B KauecTBe (PIOTOpEareHToB.
12. [lpumMeHeHrne HeOPraHUYECKUX COCAMHEHUH B KAUYECTBE PEareHTOB-PEryIsITOPOB.
Ymets - AaHAJIM3UPOBATH TEXHOJIOTHUYECKUE pexuMbl | [IpakTnueckue 3aganus

U CXEMBbI (IIOTalNH;

- YMETh HAYYHO 00OCHOBAaHHO NOJOUPATH
peareHThl U1l IIOTallil KOHKPETHOTO
MUHEpaJIa;

3anava k Ounery Ne 1
Hanummure cTpykTypHble pOpPMYIIbl COETMHEHUI:

I.
2.

2-3tun-2-0yreH-1-o;
4,5-ruApoKCH-3-MEeTHI-2-TIEHTAHOH;




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyemblie pe3ynbTaThl 00y4eHHS

OneHouHbIe CpesicTBa

- CaMOCTOATCIIBHO IIPUHUMATDH 000CHOBaHHEIE
pemieHrud OTHOCHUTCIIBLHO BI>I60pa TUIIa
(hI0TOpEareHTOB U MPUTOTOBJICHUS
pacTBOpOB (IOTOPEAreHTOB B KOHKPETHOM
MIPOU3BOJICTBEHHOM IIPOIIECCE

3. u300yTUIOEH30T;

4. 3 —okco-5-Merui-1-rekcaHanb

5. 2,2,3-tpumeTnnOyTaHOBasi KUCJIOTA.

3anaya k Ounery Ne 2

Ha3zoBute no cucreMaTHueCKO HOMEHKIATYpe CIEIYIONHe OPraHMuECKHe COeTMHEeHNS:

CHs
1) |
CHs — CIH - C‘H — CH; — IC — CHy — CHs
CHs CH CHy
PAERN |
CHz CHs CH;

CClz — CH, — CH = C — CHyC
|
CH3
oH
3 |
) CH; — CHy — C — CH, — CHs
|
CH; — CH — CH;
.
4 CH3-CHy — C = CH-CHp-CH: — €
| N

CHy o

3anaua k Ounery Ne 3
HasoBuTe 1o cucreMaTHueckoii HOMEHKJIAType CIeqyIOINe OPraHndecKUue COCIUHEHHUS:

1 CH = o — cH — COOH
OH  CHs

2) CH;*C—C“I* CHs

Il
0 CHs

CH; —CH = C — CH —CHCl
| |
CH; CH, — CHs

BN
C — CH —HC=CH —CH;
|
H NO;

4)

3anaua k Ounery Ne 4
HasoBuTe 1o cucreMaTinueckoii HOMEHKJIAType CIIeTyIONINe OPraHuIeCKue COeINHEHHSL:




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyemblie pe3ynbTaThl 00y4eHHS

OneHouHbIe CpesicTBa

1) CHy — CH — CH; —CH—CH: 4 CH3 — CH —CHy— CH — CH, — CH;
| : | | : i N
C}‘-IZ CHs CHz OH

CHs

CH; CH:
D ooy - o, —C — -
3 s = ¢ CH — CHy

CHs

CHs
|

3 CHy — c‘ — CHy — CHs
CHs

3anaya k Ounery Ne 5
HasoBuTe 1o cucreMaTHueckoii HOMEHKJIAType CIeqyIOINe OPraHndecKUue COCIUHEHHUS:
n
CH; — CH — CH — CHs

| |
CH:  CHs

2) CH; — CHp — C‘H — CHOH
CH;

3
) CH; — CHy — CH — CH — CH, — CH;

| |
CHs  CoHs

4
) CH;—CHa—|C:CH — CHs

CHz

3anava k Ounery Ne 6

Hanmmute ctpykrypHbie GOpMYIIB BCEX M30MEPOB OYTHIIOBOTO CIUPTA U IAHTE UM
Ha3BaHUS [0 CUCTEMaTHYECKOM HOMCHKIJIaTYypC. OTMeTBTE Cpc€au HUX MCPBHUYHBIC,
BTOPHUYHBIC U TPECTUYHBIC CIIUPTHI.

3anaya k Ounery Ne 7
Hanwumute ctpykrypHbIe GOpMYIIBI BCEX M30MEPOB aMUIJIOBOTO CIIUPTA U AAUTE UM

Ha3BaHMU [0 CHCTEMaTHICCKOM HOMCHKIJIaTYypC. OTMeTBTE Cpc€au HUX MCPBHUYHBIC,
BTOPHUYHBIC U TPECTUYHBIC CIIUPTHI.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyemblie pe3ynbTaThl 00y4eHHS

OneHouHbIe CpesicTBa

3anaya k Ounery Ne 8

Hanumute ctpykrypHbIe GOPMYIIBI COSTUHEHUI:
1. 3-x10p-6-TUAPOKCH-5-METUI-3-TeKCEH-2-0H;
2. 4-uzomponui-5,5-TMMeTHI-6-0KTeH- 1 -uH;

3. l-meTtmi-4-u30mponuaIdoeH30,

4. MEeTWIATHIN30IPOINIaMUH;

5. 3,3-muMeTui-2,4-nmeHTaauol.

3anava k Ounery Ne 9

HazoBute 1o cucreMaTuuecKoi HOMCHKJIATYPC CIACAYIOMHUEC OPraHNn4CCKUEC COCINHCHUA

1)
.0
HN — cH, —c=cC—c
| ! S oH
cH: €l

‘)) o
= CH: —C=¢ —¢C

=z
~ OH

3
CH; — CH —CH —CH; — NO;
I |
I CHs

4
CH, = CH —CH = CH “cH-c=ou
CH; — CHz

3anava k Ounery Ne 10
JlaiiTe Ha3BaHHUS OPraHUYECKUM coeanHeHusM. HaiimuTe cpenu npuBeneHHBIX GopMy
Takue, KOTOpPbIE OTIIMYAIOTCA TOJIBKO CHOCOOOM HAlMMCaHUs. Y KaXKHUTE, CKOIBKO BCETO
BEILIECTB N300pakeHO ITUMH (POPMyTIaMH. :

CH: 4) CH: . CHCHs

1 |

c
CH; — C — CHp — CH3 CHz ~ ™ CHs
|

CHs

v

- CH.
o ) CHsCHz . CHs

C
5 | CH3-CH,~ . CHs
2 CH; —CH;— C — CH, — CH;
CHs

6) CHy . CHxCHs

CHs c
CH, —~ ~. CHz
CH: — C —CH; CHs -

CH;

CHs




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyemblie pe3ynbTaThl 00y4eHHS

OneHouHbIe CpesicTBa

3anava k Ounery Ne 13
HasoBuTe 1o cucreMaTHueckoii HOMEHKJIAType CeqyIOINe OPraHndecKUue COCJUHEHHUS:

CH; CH3
1 CHs —cH = ‘c - cr — CHCI 4) i
CH=C—C—CH—CH—CH
CHs CH; — CH; U on :
~Lhz
C

~

CzHs
CHs
i) CH = CH—CH =CH —CH—C =CH

1

CH=cH,

3 © o)

Vi

=
C—CH=cH —CHp —€H —C

~

H H

3anava k Ounery Ne 14
Cpenu HanMCaHHBIX HIDKE GOPMYIT HAMIUTE UICHTUYHBIC. Y KQKUTE, CKOJILKO BCETO
BEIIECTB H300PaKEHO MPU MIOMOIIHN ITHX HOPMYIT

1 A S o —om o —om
N/

cH
|

2 GH; —CH; —CH, — CHs CHs
6 CHs — CH, — CH — CH,
3 ot !
CHs— CH =~ CH — CHs
i 7)) CHy — CHp — CH — CH, — CHs

CH3 |

CHy — CHy

-
CHy — CHs CH — CH__
~

Bnazets

- XUMHYECKOH U 000TaTUTEILHOMN
TEPMHUHOJIOTHEH; MPAKTUICCKUMU HaBBIKAMH,
MO3BOJISIOIIMMHE PeIaTh HEKOTOPhIE
TEXHUYECKHUE 3a/Ia4u: ONpe/IeNIeHne KauecTBa
(h10TOpEareHToOB, MX OYNCTKH, BBIJICIICHUE
HauOosiee PIIOTOAKTUBHON YaCTH;

- HaBBIKAMH TIEPBUYHOTO XUMUYECKOTO
aHaJIM3a COCTaBOB Hauboee
pacpoCTpaHEHHBIX PEreHTOB

Ilpumepnuvie sapuanmul mecmogvlx 3a0aHUiL:
1. 3akoHuuTE OINpeeiieHUE.
H30omepvr — 3710. ..
2. 3akoHYHTE OIpeelIeHHE.
T'emepoyuknuueckue coeournenus — 3710. ..
IIpusenure 1-2 npumepa.
1. 3akoHYHUTE ONpE/ECIICHHE.
Tomonoeu — a1o0...
2. Hanummre cTpykTypHBbIE GOPMYITBI M HA30BUTE 110 CHCTEMATUISCKON HOMEHKIIATYpe
BCE M30MEpPbI aMHJIOBOTO CIIHPTA.




CrpyKTypHBII

JJIEMEHT [Inanupyemsble pe3ynbTaThl 00y4eHUs OneHouHbIe CpesicTBa
KOMITETEHIINH
3. 3aKOHYUTE OIpPEEIICHUE.
Ayuxnuueckue coeOuneHusi — 310. ..
IIpusenure 1-2 npumepa.
4. Hamummure CTpyKTypHBIE (POPMYIBI COSTUHEHMIA:
a) METHWJIITUIIAMUH;
0) 4,5-ruIpoKCH-3-MeTHII-2-TIEHTAHOH;
B) 2,3-auMeTuI-2-0yTeHOBas KHCIIOTa.
4. .3akOHYMTE ONpEEIICHUE.
Tomonoeuyeckuii pso— 370...
5. Hanummute cTpykTypHbIE (GOPMYJIBI U HA30BUTE IO CUCTEMATUYECKO HOMEHKIAType
BCE N30MEPHI '€KCEHA.
6. 3akoHYMTE ONpeeieHuE.
Anuyuxnuyeckue coeournenus — 3710. ..
IIK-16
['0TOBHOCTB BBINOIHATH SKCIIEPUMEHTANIBHBIE U J1A0OPAaTOPHBIE UCCIIEI0OBAHMS, HHTEPIPETUPOBATH MOJIYYEHHbIE PE3YyJIbTaThl, COCTABIATh U 3aILUIIATh
OTYETHI
3HaThb - CBOMCTBA U KiIaccu(uKalnuio MUHepaioB 1o | [lpuMepHsbIi nepeyeHb TEOPETUUECKUX BOIIPOCOB K 3K3aMEHY:

uX (IOTAI[MOHHBIM CBOHCTBaM;

- COBpEMEHHBIE KIaccu(pukanuu
(JIOTAIMIOHHBIX PEAreHTOB MO Pa3IMYHBIM
NpU3HAKaM;

- OCHOBHBIE METO/Ibl OTIPEICIICHUS CBOWCTB
OpPraHMYECKUX U HEOPTaHMUCCKUX
COC/IMHCHUH Pa3JINYHBIX KIACCOB B
71a00paTOPHBIX U YCIOBHSIX;

- TEXHOJIOTUU MTPUTOTOBJICHHSI OCHOBHBIX
(IIOTAIMOHHBIX peareHTOB

1. [IpenenpHBIE YrIIEBOAOPOIBI: CTPOCHNE, TOMOJIOTUIECKUH PsiJl, U30MepHs,
dusznueckre U XuMUIecKre cBolicTBa. [IpuMeHeHue nmpeaenbHbIX YIIIeBOIOPOIOB B
KadgecTBe (IOTOPEareHTOB.

2. HenpenenbHble yriieBoI0POAbI STHICHOBOTO Psiia: CTPOSHHE, TOMOJIOTHYECKHUH
psa, usoMepus, pU3nUecKue U XMMHUYECKHEe CBOICTBO. IIprMeHeHne alkeHoB U X
MIPOU3BO/IHBIX JUTSI TPOU3BOICTBA (PIIOTOPEATeHTOB.

3. HenpenenbHble yriieBoIOPOAbI allETUIEHOBOTO PAAa: CTPOEHHUE, FTOMOJIOTHYECKU
psi, HOMEHKJIATypa, u3oMepus, prusnueckre U XuMmuieckue cBorcTsa. [Ipumenenne
alleTUIICHA M €T0 MPOHU3BOIHBIX.

4. [MuknonapaduHbl: cTpoeHUE, H30MEPUsl, PU3NICCKUE K XUMUIECKHE CBONCTBA.
[TpumeHeHHe yrieBo0pOIOB B KAUECTBE alloJIIPHBIX coOMpaTeneil.

5. ApoMaTHUYECKHE YTIEBOJOPOIBI. DIEKTPOHHOE CTpOEHHE OEH301a.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyemblie pe3ynbTaThl 00y4eHHS

OneHouHbIe CpesicTBa

I'omonornueckuii psii 6eH30J1a, HOMEHKIIATypa, U30MepHsl, (pU3nuecKrne U XUMUYECKUE
CBOICTBa apOMAaTUYECKUX YIJI€BOI0POAOB. [IpuMeHeHne apoMaTHYECKUX
YIII€BOJOPOJIOB B Ka4eCTBE (PIIOTOPEAreHTOB.

6. [TpupogHBIe HICTOYHHUKH YIIIeBOZ0poa0B. HedTh, criocoOb! ee mepepaboTky.
[TpoxykTsl nepepaboTku HEPTH KakK (HIOTAIMOHHBIE pEareHTHI.

7. Crnuptsl. Knaccuduxanus cniuptos. [IpenenbHble 0THOATOMHBIE CITUPTHI:
CTPOEHHUE, TOMOJIOTHYECKUH PsiJl, HOMEHKJIATypa, n3oMepusi, PU3NUecKrue U XHMUIECKHe
cBoiicTBa. [IpuMeHeHne cnupToB BO (PIOTAIHH.

8. Cruptel. Knaccuduxanust ciuptoB, Gpusndeckne, XUMHYECKUE, aICOPOITMOHHBIE
CBOMCTBA CIIUPTOB. Pacnpenenenne aIeKTPOHHOM IIJIOTHOCTH B MOJIEKYJIAX CIIUPTOB.
[TpumeHeHne CIUPTOB BO (PIOTAIHH.

9. Oprannyeckue kuciothl. Knaccudukanus kucnot. [lpeaensHpie 0JHOOCHOBHBIE
KapOOHOBBIE KHCIIOTHI: CTPOEGHUE, TOMOJIOTHUECKU psia. HoMeHkarypa, nzomepus,
¢du3nvecKrue 1 XUMHYECKHE CBOMCTBA KUCIIOT.

10. CrpoeHue opraHnuecKux KUCIoT. Pacripenenenye a1eKTpOHHON IUIOTHOCTHU B
MoJIeKynax Kuciot. dusndeckue, XUMHUECKUE, aICOPOLIMOHHbBIE CBOWCTBAa KAPOOHOBBIX
KUCIOT. BrIcime 0JHOOCHOBHBIE KapOOHOBBIE KUCIOTHI U MIX MBUIA KaK ()IOTAIlMOHHbIE
peareHThbl

I1. A3zoTcoiepkaliyue OpraHiueckue coeuHeHns — aMuHbl. CTpOeHHE aMUHOB,
HOMEHKJIaTypa, n3oMepus, CBoMcTBa. CriocoObl MOy4eHHss aMUHOB U X TIPUMEHEHHUE BO
dnoraruu.

12. Cepocoepxariyie OpraHMuecKiue COeIMHEHUS: THOJIbI, OPraHUYECKUE
Cynb(OKUCIOTHI, CyTb(OHATHI, aNKHICYIbdaTel. CTpoeHHE, CBOWCTBA CEPOCOACPIKALTIX
OpraHUYeCcKUuX COeTUHEHNH. VX mpruMeHeHre BO (PIoTaIum.

13. Cepocopepxaliye OpraHnuecKue COSTUHEHHSI: KCAHTOT€HATHI, a9PO(IIOTHI.
CrpoeHue, cBOMCTBa, CIOCOOBI MOJIY4YEHHs KCAHTOT€HATOB U a3podiaoToB. [Ipumenenue
KCAaHTOT'€HATOB M a3p0o(II0TOB BO (IIOTAIINH.

YMmeTn

- IPOBOAWTH UCHBITAHUA COCTaBa U CBOMCTB
OpPra’Hu4€CKrUX U HCOPTaHNUICCKUX
COCHHHCHHﬁ, OTHOCAIINXCA K pa3JINIYHbIM

IIpumepHBbIe 3a1a9n:
1. Katnonnsiit piotopearent-coouparens naypunamut Ci,HysNH, momyuatot u3
YKUPHBIX KHCJIOT KOKOCOBOI'O Macja U UCHOJb3YIOT NpHU (IIOTAMHN CUIIMKATHBIX




CrpyKTypHBII

JJIEMEHT [Inanupyemsble pe3ynbTaThl 00y4eHUs OneHouHbIe CpesicTBa

KOMIETEHINH
KJaccaM (IIOTAllMOHHBIX PeareHTOB; MUHEpPAJIOB B BUJIE paCTBOPUMON B Bojie cos. PaccumnTaiite Maccy JaypuiaMuHa,
- MPOBOJIUTH OIEHKY KaueCTBa XUMHUYECKUX | HeoOxoaumoro i (protanuu 100 r pymsl, eciau pacxo/1 ero coyim coctaBmi 88,6 T/T.
COCIMHEHUH MPH UCIIOJIB30BAHNUHU UX B 2. @noropearenT-coouparens Mapku AHIT-14 nmoxydaroT BOCCTaHOBICHHEM BOJIOPOIOM
KadecTBe (UIOTAIIMOHHBIX PEareHTOB; HUTponapaguHOB, 00pa3yroLUXCcs IPU HUTPOBAaHUH U30MepHBIX nmapapuHoB Ci4Hszg. s
- oTpeAeTATh puzndeckue, PU3UKO- OTJIEJICHHUsI aMUHOB OT TIOJIy4eHHON cMecH ee 00padaThIBalOT XJI0POBOIOPOAOM.
XUMHUYECKHE CBOMCTBA OCHOBHBIX Omnpenenure coaepkanue aMuHOB (Macc. %) B 50 Kr 3ToM cMecH, eclii Ha PEaKIUIo
(doTOpeareHToB, BEIHUUHY acopOInn u3pacxoaoBanu 150 mouneit HCI.

OpPraHWYECKUX COSAMHECHUI Ha TIoBepXHOCTH | 3. [Ipu dprmoTanum HeCynbPUIHBIX PYI HCIIOIB3YETCS TEXHUUYECKAsT OJIEMHOBAST KUCIOTA
MHHEpaja, CoJiep>kaHie OCHOBHOTO BellecTBa | Mapku b, conepikaiias ne Menee 95 % cmecu >XUpHBIX KUCIOT. PaccunTaiite uncio

BO (IOTOpEareHTax MoJjer kucaot — ostenHoBor C7H33COOH, munonesoi C7H31COOH, naiMuTHHOBOT
Cy5H3;COOH wu creapunosoit C17H3sCOOH, Bxoasmux B coctaB 1 K TEXHUUECKOU
KHCJIOTHI, €CIIU COJIEpKaHKNE B HEW YKa3aHHBIX KHCIIOT COOTBETCTBEHHO paBHO 40, 25, 18
u 14 macc %.

Bnaners - TEPMHUHOJIOTMEN U3Y4EHHOIO Kypca; IIpuMepHBIe BOPOCHI ISl IPOBEPKU 3HAHUUN
- OCHOBHBIMU METOJMKAaMHU OIPEICICHUS 1. Kinacchel opraHn4ecKux COeIMHEHUH (C IpUMepamu).
Pa3IMYHbIX (PU3UUECKUX ITapaMEeTPOB 2. Knaccudukanust opraHi4ecKuX COSTUHEHUH (C IpuMepamu).
OPraHUYeCKUX U HEOPraHUYECKUX 3. Ilpupojna u pusnueckre cBONCTBA KOBAJIEHTHOU cBsA3M. [lomsipHbIe U HEMOJIApHBIE
COCIMHEHUH, UCIIOJIb3YEMBIX B KaUeCTBE KOBAJICHTHBIE CBSI3U. J[MIIOJIbHBIII MOMEHT MOJIEKYJIBI.
dioTopeareHTOB, HaBbIKAMU 00pabOTKU 4. A3soTcoaepraliye opraHMuecKrue coeIMHeHusl — aMuHbl. CTpoeHHE aMUHOB,
ITOJTY4EHHBIX IKCIIEPUMEHTAJIBHBIX JaHHBIX HOMEHKJIaTypa, u3oMepus, CBoiCcTBa. CriocoObl MOTy4eHHss aMUHOB U MIX

[IPUMEHEHHE BO (IIOTALMH.

5. Oprannueckue kucnotel. Kimaccudukanms kucnort. [IpenenbHbie 0THOOCHOBHBIE
KapOOHOBBIE KHCIIOTHI: CTPOGHUE, TOMOJIOTHUECKU psii. HomeHknaTypa, nzomepus,
¢du3nvecKkrne 1 XMMHYECKHE CBOMCTBA KUCIOT. [IpuMeHenne kapOOHOBBIX KUCIIOT B
KauecTBe (JIOTOPEAreHTOB. .

6. IlpupoHBbIC HCTOYHUKHU YTIIEBOI0POI0B. HedTh, ciocoObl ee mepepadoTKH.
[TpoaykTsl IepepaboTKku HEPTH KaK (IOTAIMOHHBIE PEareHTHI.

7. Cepocopepikaliye OpraHMuecKiue COeTMHEHUS: THOJIbI, OPraHUYeCKHe
cynb(}oKuCIoTH, cynbhoHaTel, ankuicyinbdaTel. CTpoeHne, CBOHCTBA




CrpyKTypHBII

DJIEMEHT [Inanupyemblie pe3ynbTaThl 00y4eHHS OrneHouHbBIE CpeICTBA
KOMIICTCHII U

CEPOCOJIEPIKALIUX OPraHNYECKUX coequHeHn. X mpuMeHeHne Bo uioTaiuu.
IK-18

BrnianeTs HaBbIKaMu OpraHU3alMi HAy9HO-HCCIIEIOBATEILCKUX padOT

3HaThb - COCTaB, CTPOCHUE, COBPEMEHHYIO [IpumepHbIil nepedyeHb BOIPOCOB MPHU MOATOTOBKE K 3aIUTE KYpCOBOM paOOTHI
HOMEHKJIATYPY, (PU3NUECKHE U XUMHUECKHE I. CrpoeHue u cBOWCTBa MUHEpaJa
CBOMCTBA OPraHUYECKUX COCTUHEHUIN 2. YcnoBus 3anmeranus B IpUPOJIE, MECTOPOKICHHUSL.
Pa3IMYHBIX KJIACCOB U MPAKTUKY 3. CrpoeHue, 31eKTpOHHAs CTPYKTYpa, KpUCTaININYeCKas pelieTka MUHepaa.
HCI0JIb30BAHUS UX B KAUECTBE 4. dusnyecKkne, XMMUYECKHE CBOMCTBA MUHEPAJIA.
(bIIOTAIMOHHBIX PEareHTOB; 5. IIpuMeHeHne MuHEpalla B HAPOIHOM XO3SIMCTBE.
- METO/bI U3YYEHHUSI CTPOCHHUE MOJIEKYJI 6. XHUMHUYECKUE CBSI3U B MUHEpasax.
(IIOTAIIMOHHBIX PEAreHTOB, PEAKIIMOHHYIO 7. THUIBI KPUCTAINIMYECKUX CTPYKTYP MUHEPAIIOB.
CIIOCOOHOCTH BEIIECTB; XMMUUECKYIO 8. Knaccugukamnust MUHEpAaIOB MO TUITY XUMHUYECKOH CBSA3H U KPUCTAITIMYECKON
UJCHTU(PUKAINIO; METOJIbl TEOPETUYECKOTO U | CTPYKTYpE.
JKCIIEPUMEHTAIIBHOTIO UCCIIEA0BaHUs B 9. B3anMocBsI3b XapakTepa HEHACHIICHHBIX CBsI3€l HA IOBEPXHOCTH MUHEpaIa U
00JIaCTH XUMHH; €ro a/IcCOpOLIMOHHBIX CBOMCTB.
10. ®doTallMOHHBIE PeareHThI B MPOIeccax 00O0TaIeHUs MOJIE3HBIX HCKOTTAEMBbIX.
1. Hasnauenue peareHToB BO ()JI0TAlIMOHHOM TpolLIecce.
12. Pearentsr — cobuparenu s QuioTanuu MUHEpaa.
13. Pearentsr — menooOpa3oBarenu i JIOTAIUU MUHEpAJIa.
14. OcHoBHbI€ (POPMBI U MEXAHU3MBI 3aKPEIJIEHHS] OPraHUYECKUX COCMHEHUM Ha
IIOBEPXHOCTH MHUHEPAJIA.
15. duznyeckas aacopOLus NpU B3aUMOAECHCTBUY MUHEPAJIOB C peareHTamMHu.
16. Krnaccudukarus MoJIeKyl U aIcCOPOSHTOB TI0 UX CITOCOOHOCTH K
HeCcTIeUU(UIESCKUM U CTICHU(PHUECKIM B3aHMOACHCTBHSIM.
17. Xumuueckas aacopOLus Mpyu B3aUMOJICICTBUM MUHEPAJIOB C peareHTaMu.
Ymethb - TEOPETUYECKU U3YUUTh CTPOEHUE U Bomnpocs npu 3aiure KypcoBoit paboThI:

CBOJCTBa 3a/1aHHOT0 MMHEpaJla U HAy4HO
000CHOBAHHO BHIOMPATh HanboJiee BaKHbIE

Ha3HAYEHHUE PEareHToB MpH (HIOTAITMOHHOM O0OTAIeHUH TIOJIE3HBIX UCKOTIAEMBIX,
CTPOEHHE MOJIEKYJ (DJIOTAIMOHHBIX PEAreHTOB U X COBPEMEHHYIO KJIACCH (PUKAIIUIO,




CrpyKTypHBII

AIIEMEHT [Tnanupyemble pe3yabTaThl 00ydSHHS OreHoYHBIE CPECTBA

KOMIETEHINH
coOupaTeny u eHooOpa3oBaTeNu JUIs MEXaHU3MBI 3aKpeIuieHus (proTopeareHTOBHA MOBEPXHOCTH U3Y4aeMOT0 MUHepaia,
¢droTanuu 1aHHOTO MUHEpaa; UCXOJISl U3 CTPOCHUS MOJIEKYIl PEareHTOB U (PJIOTUPYEMBIX MHHEPAJIOB,
- IPOBOJIUTH TEOPETHUECKHUE U HAy4YHO 00OCHOBATH M 1MOI00paTh peareHThI-coOupaTeny st (proTaruy KOHKPETHOTO
HKCTIEPUMEHTAIbHBIE HCCIIEOBAHUS MUHepaa.
MeXaHH3Ma 3aKPeTUICHUs] OPraHNIeCcKuX
COEJIMHEHU I Ha TIOBEPXHOCTSIX MUHEPAIOB
pa3HBIX KJIACCOB-

Brnanets - METOJIaMH U3YYCHHS MEXaHU3Ma JCHCTBUS | 3amauu:
(bIIOTAIMOHHBIX PEareHTOB; 1. ITpu pnoTanuu cynbGUAHBIX Py B KadecTBE IEHOOOPa30BaTENs HCIIOJIb30BAIN
- METOJITaMH ¥ METOJIMKAMH M3Yy4EHUS mpem-TeKCUIOBBINA cupT. PaccunTaiiTe KomyecTBa cupra (B MOJISIX), HEOOXOMMOE
3HA4YeHUH U XapakTepa aacopOuuu peareHToB | A guotanuu 120 T KOHIIEHTpaTa, €CIIM pacxoa cnupra coctaBui S0 1/T.
Ha MHHEpaJax; 2. Ilpu pnoTanuy NOMMMETAIMYECKUX PY/I IIUKJIOT€KCAHOI MPUMEHSETCS Kak
- METOJAMH ONpeieNieHus: (PU3NIECKUX neHooOpasoBarens. Haiinure maccy deHona u 00beM Bogopoaa (H.y.), HEOOX0IUMBIE
CBOMCTB ()JIOTAllMOHHBIX PEAreHTOB; i nosydeHus 100 Kr HUKIIOTeKcaHouIa, €ClI BBIXO MPOIyKTa PEAKIIUU COCTaBIsET 98
- HaBBIKAMH CaMOCTOSATEIEHOW TBOPUYECKOM % OT TEOPETHYECKOTO.
paboThI, CUCTEMATH3AINH U aHATIM3a 3. Ilpu oGoramieHnn py B KaUeCTBE peareHTa-cooOupaTelis UCTIONb3YIOT TEXHUIECKYIO
MaTepHualia, YMEeHHUs JAeIaTh BHIBOBI IO OJIEMHOBYIO KHUCJIOTY, BBIJCISIEMYIO TIPU TIepepadoTKe KUpa MOP-CKUX KUBOTHBIX. OHa
MOJIyYEHHOH arpropHO HHPOPMALIUU coziepxkut 40 % (mac.) unctoit onenHoBoi kucnotel Ci17H33COOH. Paccunraiite maccy

(KT) TEXHUYECKOU OJICMHOBOU KUCIIOTHI, HE0O-X0auMyro i1t utotaruu 100 T py/sl, ecinu
pacxona C17H33COOH cocramnset 0,3 Kr/T pysl.
I1CK-6.2

CIIOCOOHOCTBIO BEIOMpATh TEXHOJIOTHIO IPOU3BOACTBA paboT MO

060I‘3.IIICHI/IIO ITOJIC3HBIX UCKOIIACMbIX, COCTABJIATH HCO6XOIII/IMyIO JOKYMCHTAIUIO

3HaTh

OCHOBHBIE ITOHATHS METOJ0B, CIOCOO0B 1
CPEJICTB IOJIyYEHUS ChIPbsl U KOHIEHTPATOB
IIpU epepabOTKH MOJIE3HBIX HCKOTIAEMBIX

Bormpocs! 1t npoBepKH 3HAHUM

1. OOGmue npeacTaBieHus 0 GIOTALMOHHOM pa3AeiICHUN MHHEPAJIOB U (IIOTAMOHHBIX
pearentax. Knaccudukarus (GroTallnOHHBIX PEareHTOB U UX HazHaueHue. Oommas
KJaccu(uKaIus coonparesei.

2. MexaHu3MBbl peaknuii B opranudeckoit xumuu. Knaccudukarus peakuuii B
OpraHMYECKON XUMUHU (C IPpUMEpPaMHu).




CrpyKTypHBII

JJIEMEHT [Inanupyemsble pe3ynbTaThl 00y4eHUs OneHouHbIe CpesicTBa

KOMIETEHINH

YMeTh BBIOMPATh TEXHOJIOTHIO MTPOU3BOACTBA paboT | [IpumepHbie 3a1aun:
10 000raIleHNIO MOJIE3HBIX UCKOIAEMBIX, dnoropearent-coouparens Mapku AHII-14 nomay4aroT BOCCTaHOBICHHEM BOJIOPOIOM
MIPUMEHSTH CIIOCOOBI U CPEACTBA IS HUTpoMapapUHOB, 00Pa3YIOUIMXCS IPH HUTPOBAHUM M30MepHBIX napaduHoB C4Hzo. s
MOJTy4EeHHUsI KOHAUITMOHHBIX KOHIICHTPATOB, OTJeNICHHsI aMUHOB OT TIOJY9E€HHOU cMecH ee 00padaThIBAIOT XJIOPOBOIOPOJIOM.
COCTaBJISATh HEOOXOIUMYIO TOKyMEHTaIuIo B | Onpenenute coaepxanue aMuHOB (Macc. %) B 50 KT 3TOM cMecH, €CIU Ha PEeaKIUIo
COOTBETCTBUU C JACUCTBYIOIIUMHI u3pacxoaoBanu 150 mounet HCI.
HOpPMaTHBAMHU

Brnanets HaBBIKAMH BBIOMPATH TEXHOJIOTHIO [TpumepHsbIe 3agauu:

IIPOM3BOJICTBA PAdOT MO 0OOTAILEHUIO
MIOJIE3HBIX UCKOMAEMBIX, COCTABIISTh
HE0OX0IMMYIO IOKYMEHTALINIO B
COOTBETCTBUU C ACUCTBYIOIIUMH
HOpPMaTHBAMHU

[IlaBeneBast KHCIOTA UCTIOIB3YETCS MTPH 0OOTAIIEHUH Py B KauecTBe Moau(UKaTOpa
¢dnoraruu B Buze 8 %-ro BOJHOTO pacTBopa. PaccuuTaiite Maccy TeXHHUECKOM
[1aBEJIeBOM KUCIOTHI, coepxkalieit 5 % npumeceit, koTopas HEOOX0 UM IS
npurotoBieHus 100 kr pacTBopa MoaudukaTopa.




0) [lopsinok npoBeeHusi MPOMEKYTOYHOMH aTTeCTALMH, TOKA3aTeJ I U KPUTEPUH
OlleHMBAHUSL:

[IpomexyTouHas aTTecTanys Mo AUCUUILINHE «XUMUS (IOTOPEareHTOBY BKIIOYAET
TEOPETUYECKUE BOIIPOCHI, MO3BOJISIOUINE OLEHUTh YPOBEHb YCBOECHHUS 00YyUalOIIMMUCS 3HAHUN, U
MIPaKTUYECKHE 3a/1aHusl, BBISBIISIONIME CTEIEHb CPOPMUPOBAHHOCTH YMEHUHN U BJaJICHUH,
MPOBOAUTCS B pOpMe 3K3aMeHa U B POpPME BBITIOJIHEHUS U 3aIUTHI KypCOBOW pabOTHL..

DK3aMeH 10 JaHHOM AMCLUILIMHE IPOBOJUTCS B YCTHOM (popMe Mo 3K3aMeHAI[MOHHBIM
ouneram, KaxkJiblil U3 KOTOPBIX BKJIIOYAET 2 TEOPETUUECKUX BOIPOCA U OJHO IPAKTHUECKOE
3aJjaHue.

IMoka3aTeu U KPUTEPUH OLEHUBAHHUS IK3aMeHa:

— Ha OLEHKY «OTJIMYHO» (5 0aiioB) — 00yJaromuiicss AIEMOHCTPUPYET BICOKUM YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHLIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U IITyOOKO€e 3HaHUE
yueOHOT0 MaTepuaa, CBOOOJHO BBIINOIHSET MPAKTUUECKHUE 3a/1aHus1, CBOOOHO ONEpUpPYET
3HAaHUSIMH, YMEHUSIMH, IPAMEHSET UX B CUTYAIUSX TTOBBIIIEHHON CIIOKHOCTH.

— Ha OLIEHKY «X0po1uo» (4 Oaiia) — o0yJaromuiics 1eMOHCTPUPYET CPEAHHUM YpOBEHb
c(OPMHPOBAHHOCTH KOMITETEHIINI: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOEHBI, HO JIOITYCKAIOTCS
HE3HAYUTENIbHBIC OITUOKH, HETOYHOCTH, 3aTPYJHCHUS MTPH aHATUTHYECKUX OTEPaIusX,
NepeHOoCce 3HAaHUH U YMEHHI Ha HOBBIC, HECTAH/IAPTHBIC CUTYAIIHH.

— Ha OIICHKY «Y/I0BJIETBOPUTEIbHO» (3 Oayia) — 00yJaronIuiicss IEMOHCTPUPYET
MOPOTOBEIN YpOBEHb C(POPMUPOBAHHOCTH KOMIETEHIIHI: B X0I¢ KOHTPOJIBHBIX MEPOIIPUSTHI
JOITyCKAIOTCS OITUOKH, TIPOSIBIISIETCS] OTCYTCTBHE OTACTBHBIX 3HAHUH, YMEHUH, HABBIKOB,
00y4aroIUICs UCIIBITHIBACT 3HAYUTENNBHBIC 3aTPYIHEHUS TIPH ONIEPUPOBAHIH 3HAHUSIMH U
YMEHHUSIMU TIPU UX TIEPEHOCE Ha HOBBIE CUTYAIIHH.

— Ha OIICHKY «HEY/A0BJEeTBOPUTEILHO» (2 0amia) — 00yJaromuiicss JEeMOHCTPUPYET 3HAHUS
He 6osee 20% TeopeTHyecKoro MaTepuaa, J10MyCcKaeT CylleCTBEHHbIE OIINOKH, HE MOXKET
MOKa3aTh UHTEIUICKTYaJIbHbIC HABBIKM PEIICHHUS IPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYA0BJEeTBOPUTEILHO» (1 0amr) — 00yJaromuiicsi He MOXKET M0Ka3aTh
3HaHUS Ha YPOBHE BOCIIPOM3BEICHHUS U 00BSICHEHHS HH(OPMAIINH, HE MOXKET MOKa3aTh
MHTEIJUICKTYaJIbHbIE HABBIKHA PEIICHUS IPOCTHIX 33/1a4.

KypcoBast paboTa BbINoHSIETCS 1101 pPYKOBOACTBOM IIpenoaBaTesis, B Ipolecce ee
HanucaHus 00yJaronuiicsi pa3BUBAeT HaBBIKU K UCCIIEI0BATENbCKON paboTe, 3aKperiss U
OJTHOBPEMEHHO PaCIIUpsisi 3HAHUS, TOJTyIeHHBIC IPU U3YYCHHUN Kypca « XUMHS
(dbaotopearenToBy. [Ipu BeINOIIHEHUH KYpCOBO# pabOThI 00YJArOITUICS TOJDKEH MOKa3aTh CBOE
YMEHHE paboTaTh C CO CIIPAaBOYHBIMHU, HAYYHBIMHU U JPYTUMH JINTEPATYPHBIMHA UCTOYHUKAMH,
MIPOSIBUTH HABBIKM CAMOCTOSITEIILHON TBOPUECKOM padOTHI a TAK)KE BO3MOKHOCTD
CHCTEMaTH3UPOBATh U aHATH3UPOBATH (DaKTUUIECKUH MaTepHal U CAMOCTOSATEIILHO TBOPUYECKU
€r0 OCMBICIIMBATh, YMEHHUE JICIATh BBIBOIBI 10 TIOJTYUYEHHOW alpUOpHON MH(POPMAITUH.

Tema kypcoBoii paboTsl: McciaenoBanue MexaHM3Ma 3aKpEIICHUs] OPraHUYECKUX
coeIMHEHUH (10 3a/IaHNI0) Ha MIOBEPXHOCTH MUHEpasa (1o 3aaanuio). Llenbio BeImoHeHs
KypCOBOM paboThI SBJISIETCA 3aKpeIJIEHUE U yriiyOieHne 3HaHUI O poJik peareHTOB MPpHU
GII0TaIIMOHHOM 000TaIICHUH TIOJIE3HBIX UCKOTIAEMBIX U MEXaHU3ME 3aKPETUICHHS
(IIOTAIIMOHHBIX PEareHTOB HA TIOBEPXHOCTH MHHEPAJIOB, MCXOIS M3 CTPOSHHS MOJICKYJT
peareHToB U (PIOTHPYEMBIX MHHEPAJIOB.

B pe3ynbraTe BeINOIHEHUS KYpCOBON pabOThI CTYAEHT JOJIKEH 3HaTh CTPOECHUE MOJIEKYJ
(IIOTAIIMOHHBIX PEareHTOB M UX COBPEMEHHYIO KIIACCH(HUKAIINIO, CBOOOTHO OPUEHTUPOBATHCS B
OOIIMPHOM aCCOPTUMEHTE (PIIOTAITMOHHBIX PEAreHTOB, YMETh HAYYHO 0OOCHOBAHHO MOI0MPATH
peareHThI-cOOMpaTeny U meHooOpazoBaTenu At PIOTalud KOHKPETHOTO MUHepana. J{is
BBITIOJTHEHUS paOOTHI CTYIEHT MPHHUMAET B COOTBETCTBUU CO CBOUM BapUaHTOM B KayeCTBE
HCXOJHBIX TJAHHBIX MUHEpai (aACOpOEHT) U TPU OPTaHUYECKUX COeIMHEHus (acopOaTsl) C
OJINHAKOBOM JIJIMHON YIJIEpOIHOM LIETIOYKH, HO IIPUHAJIeKAIINE K Pa3IMUHbIM KilaccaM
OpPraHM4ecKuX coeMHeHuid. Ha 0CHOBaHMU €TanbHOTO U3YYEHUs CTPOCHUS U CBOWMCTB
MUHepaa 1 XUMHYECKOW IPUPOIBI aICOPOUPYEMBIX MOJICKYJI TAETCS OTICAaHUE
MIPEI0JIaraeMoOro MEXaHu3Ma 3aKpeIuIeHHs MOJIEKYJI OPraHUYECKUX COSAUHEHNUHN PAa3IUYHBIX



KJIACCOB Ha MOBEPXHOCTU UCCIIEAyeMOro MUHEpaia. B 3akimouenue aemnaercs BHIBOI O
MIPOYHOCTH 3aKPETUICHHS OPTaHNYECKUX COSTUHEHUN PA3IMYHBIX KJIACCOB HA TMTOBEPXHOCTHU
MHHEpasa, a TAKXKE YKa3bIBACTCS KAKOW U3 MPEIOKEHHBIX aIcOpOaTOB OoJiee MpHUeMIIeM s
(broTaruu 3TOro MUHEpAsa.

[Ipu BBIMOJIHEHNH KYPCOBOM pabOTHI HEOOXOIUMO: COOpATh JIUTEPATYPHBIN MaTepual B
COOTBETCTBHUU C COJICPKAaHUEM PA3/ICIOB, ONMUPAsSCh HA YYCOHUKH MO OPraHUYECKOU XUMUH,
KHUTH OUOIMorpaduyecKoro CrucKa JaHHOTO METOUYECKOTO YKa3aHMs, SHITUKIOTICAHH,
CIIPaBOYHMKH U T.I1.; IPOAHATU3UPOBATH COOPAHHBIN MaTEPHAIl U CACJIATh BHIBOJIBI IO KAXKIOMY
paszeny KypcoBou paboThl; OOPMHUTH MOSICHUTEIHHYIO 3aMICKY; 3alIUTUTh KYPCOBYIO padOTy B
yCTaHOBJICHHBIE CPOKH. [I0ArOTOBUTH K 3aIIUTE TOKIAJ 10 MaTepraiaM MOSCHUTEIbHON
3alMCKHU MPOJOJIKUTEIBHOCTBIO 7-10 MUH. BBITh TOTOBBIM OTBETUTH HA TOTIOJTHUTEIbHbIE
BOIIPOCHI TTPEMNO/1aBaTEIS.

IMoka3aTeu U KPpUTEPUH OLEHHUBAHUS KYPCOBOIi padoThI:

— Ha OLEHKY «OTJIMYHO» (5 0aiioB) — paboTa BHINOJIHEHA B COOTBETCTBUU C 3aJaHUEM,
00y4YaroIuiics MOKa3bIBAaCT BEICOKU YPOBEHb 3HAHUN HE TOJILKO HAa YPOBHE BOCIIPOU3BEICHUS U
o0BsicHeHUs1 HH(POPMaIUK, HO U MHTEIUICKTYalIbHBIC HABBIKH PEIICHHS MTPOOJIEM 1 3a71a4,
HAXOXJICHHUS YHUKAIbHBIX OTBETOB K MPOoOIeMaM, OIICHKH U BBIHECEHHS KPUTHUECKIX
CY)KJICHUH;

— Ha OIICHKY «Xopouio» (4 6amia) — paboTa BEIMOJHEHA B COOTBETCTBUM C 33JIaHUEM,
00y4Jaromuiics MoKa3bIBaeT 3HAHUS HE TOJBKO Ha YPOBHE BOCIPOHU3BEACHUS M OOBSICHEHUS
nHGOpMAIINY, HO ¥ HHTEIUICKTYaIbHbIE HABBIKM PEIICHUS MPOOIeM U 3a/1a4, HaXOKICHHS
YHHUKAJIBHBIX OTBETOB K IIpoOIeMaM;

— Ha OIICHKY «Y/I0BJIETBOPHUTENbHO» (3 Oayia) — paboTa BHITIOJIHEHA B COOTBETCTBHH C
3ajaHreM, 0OYJaloONINIiCs MOKa3bIBACT 3HAHKS HA YPOBHE BOCIIPOU3BEICHUS M OOBSICHEHHS
nHGOpPMAIINH, HHTEIUICKTYAIbHBIC HABBIKHM PEIICHHS ITPOCTHIX 33/1a4;

— Ha OIICHKY «HeYy/JI0BJIETBOPUTEIbHO» (2 Oaiia) — 3aJjaHne TpenoaBaTess BHITOITHEHO
YaCTUYHO, B MIPOIECCE 3aAIIUTHI PA0OTHI 00YUYAIOIIUIACS JOIYCKAeT CYyIIECTBEHHbBIE OIMOKH, HE
MOJKET IMOKa3aTh HHTEIICKTYaJIbHbIC HABBIKH PEUICHUS TOCTABICHHON 3a1a4H.

— Ha OIICHKY «HeY/JA0BJIeTBOPUTENIbHO» (1 6ayur) — 3aganue mpenoaaBaTesi BEIIIOIHEHO
YaCTUYHO, 0OYUAIOMIUNCS HE MOKET BOCIIPOU3BECTH U OOBSICHUTH COICPIKaHUE, HE MOXKET
MOKa3aTh MHTEIUICKTYaJIbHbIC HABBIKHA PEIICHUS IOCTABICHHON 3a1a4H.



Ilpunoscenue 3

Memoouueckue pekomenoayuu no 6bINOIHEHUIO U 3AuiUmMe Kypcoeoil padomuol

KypcoBast paboTa npencrasiisercs B BUJE MOSACHUTEIbHON 3alIUCKU.

[Ipu moaroToBKe pabOTHI CIEAYET IOMHUTD, YTO OHA HE JIOJIKHA BBIMIOJIHATHCS TOJIBKO 110
OJIHOMY UCTOYHUKY U HE JOJDKHA OBbITh Konuel kHUr win crateil. CoOpaHHbIil 10 Teme
MaTepual J0DKEH ObITh CUCTEMATU3UPOBAH M 0000IIIEH.

Pabota nmeer crenyrouryio CTpykTypy:
TuTynbHBIN TUCT.
OrnaBnenue (¢ yKa3aHHEeM CTPAHHMI] KaX0To pa3zena).
Beenenue.
OcHoOBHasl 4acTh, COCTOAIAS U3 TJIaB.
3aKiroueHue.
. bubnuorpaduueckuit cnmcok.

B 3aKITI0YEHUN (DOPMYITUPYIOTCS 0OIIHME BHIBOJIBI 110 TEME U COOCTBEHHBIN B3IJISI.

bubnuorpaduueckuii cnucok coctanisieTcs B ajapaBUTHOM MOPSJIKE C YKa3aHUEM BBIXOJIHBIX
JaHHBIX (FOPOJI, U3AATEILCTBO, FOJ U3JAHMUS).

[Tpu Habope TekcTa HEOOXOAUMO IPUIEPKUBATHCS CIEAYIOIIUX TPEOOBAHMIA: MOJISI CBEPXY U
cHu3y o 20 mm, cineBa — 20 mm, cripaBa — 10 mm; mpudt Arial wiu Times New Roman pazmepa
12 myHKTOB, MEXCTPOUHBIM MHTEPBA — IOJTYTOPHBIN, ab3alHbIi oTcTym 10 MM.

3amuTa paboThl OCYILECTBISETCS MOCIIE IPOBEPKH €€ IPENoaaBaTesieM, IPOXOAUT BO BPEMsI
MpaKTU4eCcKuX 3aHATUN. CTyIEeHT T0JKEH NOArOTOBUTH IOKIaa Ha 4 — 5 MUHYT U OTBETUTH Ha
BOIIPOCHI [TpenojaBaTelis.

A e



Ilpunoostcenue 4

Memoouueckue pekomenoayuu no 6bINOJIHEHUIO U 3aujume 1a00pamopHvIX paoom

Jlaboparopnast paboTa npeacTaBigeTcs B BUJE MOSICHUTENbHOM 3anucku. B 3anucke no
Ka)KJI0M paboTe yKa3bIBaeTCs: Ha3BaHUE, L€JIb, NOPSAJOK BBIIOJIHEHUS pabOThl C pUCYHKOM
YCTaHOBKH (€CJIM OH MPUBEJIEH B JIA0OPATOPHOM MPAKTUKYME UM €r0 HEOOXOAUMO BBIIOJIHHUTD
I10 33/1aHUI0), OCHOBHBIE PE3yJbTaThl U UX 00pabOTKa, MOJy4YEeHHbIE 3aBUCUMOCTH, BHIBOJIbI.
BbIBOJ1 COCOTOUT M3 IBYX OCHOBHBIX YacTel - KOHCTATAIUs IOJYyYEHHbBIX PE3YJIbTaTOB U
aHAJINTUYECKas 4acTh.

[Ipu moaroToBKe pabOTHI CIEAYET IOMHUTD, YTO OHA HE JIOJIKHA BBIMIOJIHATHCS TOJIBKO 110
OJIHOMY UCTOUYHUKY U HE JOJDKHA ObITh Konuel KHUr win crateil. CoOpaHHbIil 110 Teme
MaTepual J0KEH ObITh CUCTEMATU3UPOBAH M 0000IIIEH.

[TosicHuTenbHas 3anMCKa BBIMOJIHSAETCS Ha TucTax (hopmaTta A4 ¢ OJJHOM CTOPOHBI JIMCTA.
Bo3MmoxxHo oopmiieHne paboT B 00IIMX TeTpaasiX. 3aBUCUMOCTH B TOM CJIy4ae BBITIOJTHSIIOTCS
Ha MUJUIUMETPOBOI Oymare.

[Tpu Habope TekcTa HEOOXOAUMO IPUIEPKUBATHCS CIEAYIOIIUX TPEOOBAHMIA: MOJISI CBEPXY U
cHu3y o 20 mm, cineBa — 20 mm, cripaBa — 10 mm; mpudt Arial wiu Times New Roman pazmepa
12 myHKTOB, MEXCTPOUHBIN MHTEPBAJ — MOJTYTOPHBIN, ab3alHbIi oTcTym 10 MM.

3amuTa paboThl OCYILECTBIISETCS MOCIIE IPOBEPKH €€ IIPENoaaBaTesieM, IPOXOAUT BO BPEMsI
a00paTOPHBIX 3aHATHIA WJIM KOHCYJIbTAHMK. 3anuTa paboThl MOXKET OCYIIECTBISATHCA
MHIUBUAYAIbHO WM OpUrasioil, KOTOPOi BBINOIHsUIACH paldoTa.

CryneHT A0JKEH MOATOTOBUTH JA0KIAA Ha 2 — 3 MUHYThI U OTBETUTH HAa BOIIPOCHI
MIpernoiaBaTes.



