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1. TACIIOPT PABOYEHN MTPOTI'PAMMBbBI YYEFHOM JJUCITUIIJINHBI
EH.03. «XUMMUA»

1.1 OO0JacTh NnpUMeHeHUs1 padoueil MPporpaMMbl

Pabouas mporpamma y4yeOHON NUCHMILIUHBI SIBISIETCS YaCThIO OCHOBHOM
npodeccuoHaIbHOM 00pa3oBaTENbHOW MpOTrpaMMbl  0a30BOM MOJATOTOBKH B
coorBercTBHU ¢ PI'OC CIIO mo cnemmampHOcTH 19.02.10 «TexHomorus
POYKIIUU OOIIECTBEHHOTO MTUTAHUS».

1.2 MecTO0 y4eOHOM AUCUMILIMHBI B CTPYKTYpe OCHOBHOM
npo¢eccuoHAIbHOI 00pa30BaTeIbHOM MPOrPAMMBI. JUCIUIIIMHA BXOJUT B
MaTeMaTU4eCKU U 00U €CTeCTBEHHOHAYYHBIN IIUKII.

1.3  Hean u 3ap0a4m y4eOHON TUCHUILIMHBI — TPEOOBAHMSA K
pe3yJibTaTaM O0CBOCHHS Y4eOHO! TUCHUIINHBI:

B pe3ynbrare ocBOeHUs1 yueOHOM TUCIUILTMHBI 00yYaOIUNCs JOJIKEH

yMeTh:

-IIPUMEHSATh OCHOBHBIC 3aKOHBI XMMHH JJIsSI PEIICHUS 3a/1ady B 00JIacTH
npoheCCUOHAIBHON JIeSITEIbHOCTH;

- ICIIOJIb30BAaTh CBOMCTBA OPTAHUYECKUX BEILIECTB, JUCIEPCHBIX U
KOJUIOUJIHBIX CUCTEM JJIsl ONTUMH3ALUNA TEXHOJIOTUYECKOTO Mpolecca

- OMIUCBHIBATh YPABHEHUSMH XUMHUYECKHX PEaKIMi Ipoiiecca, Jexaliue B
OCHOBE MPOU3BOJICTBA MIPOIOBOJIBCTBEHHBIX MPOAYKTOB;

- MPOBOJIUTH PACUYEThI MO XUMUUECKUM (POpMysiaM U ypaBHEHUSI PEaKIUU;

- KICTI0JIB30BAaTh JTA0OPATOPHYIO MTOCYAY U 000pPYA0BaHUE;

- BRIOMpATh METOJI U XOJ XUMHUECKOTO aHain3a, MoI0upaTh PEaKTUBbLI U

anmnaparypy,

- MPOBOJUTH KAUECTBEHHBIE PEAKIIMA HA HEOPTaHMYECKUE BEILIECTBA U
WOHBI, OT/ICJIbHBIEC KJIACCHI OPTaHMYECKUX COCTMHEHUMN;

- BBITIOJIHSITH KOJIMYECTBEHHBIE PACUETHI COCTABA BEILIECTBA M0 pPe3yJbTaTaM

U3MEPEHUN;

- coOMI0AaTh NMpaBmiia TEXHUKK 0€30MacHOCTH MpH padoTe B

XUMHUYECKOM TabopaTopun. B pe3ynbTaTe 0CBOCHUS JUCITUTIINHBI

OOYYarOIIUIACS TOJKEH 3HATD:

-OCHOBHBIC IMOHSITUS U 3aKOHBI XUMHUH;

- TEOPETUYECKUE OCHOBBI OPTraHUYECKOU, (PU3NUECKOM, KOJUIOUTHON XUMUH,

- IOHSATHUSL XUMUYECKOM KHHETUKHU U KaTallni3a,

- KITacCCU(PUKAIMIO XUMUYECKHUX PEAKIIUN U 3aKOHOMEPHOCTH UX

MPOTEKAHUS;

-00paTuMbie U1 HEOOPATUMbIC XUMUYECKUE PEAKITUH, XUMUIECKOE
paBHOBECHUE, CMELIEHNE XUMHUYECKOTO0 PABHOBECHS MO ACHCTBUEM Pa3TUYHBIX
(bakTOpoB;

-OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE PEAKIINH, PEAKIINA HOHHOTO OOMEHa,;

- TUJIPOJIN3 COJIH, TUCCOLIMALINIO AJIEKTPOIUTOB BOAHBIX PACTBOPAX,
MOHSITUE O CHJIBHBIX U CJIA0BIX AIEKTPOTIUTAX

-TeIUIOBOM 3PPEKT XUMUYECKOI peaKIni, TEePMOXUMHYECKUE YPaBHEHUS;

-XapaKTEPUCTUKH PA3IMYHBIX KJIACCOB OPTAHUYECKUX BEIIECTB, BXOIAIINX
B COCTaB ChIPbSl U TOTOBOM MUIIEBOW MPOAYKIIUY;



- CBOMCTBA paCTBOPOB U KOJJIOMJIHBIX CUCTEM BBICOKOMOJIEKYIISIPHBIX
COCJIMHCHUM;
- IUCIIEPCHBIE U KOJUIOMHBIE CUCTEMBI MUILEBBIX MPOIAYKTOB;
- pOJIb U XapaKTEPUCTUKHU IIOBEPXHOCTHBIX SIBJICHUI B IPUPOAHBIX U
TEXHOJIOTHYECKHX ITPOLIECCaAX;
-OCHOBBI AHAJIMTUYECKON XHMMUH;
-Ha3HAYEHUE U MPaBUIIbHOE UCIIOJIb30BAHKE JIa0OPATOPHOTO 000PYAOBAHUS U
anmnaparypsl;
-OCHOBHBIE METObI KJIACCHUECKOTO KOJIMYECTBEHHOTO U (PU3NKO-XUMHUYECKOTO
aHaJIN3a,
- METOZbI ¥ TEXHUKY BBINIOJHEHUS XUMHUYECKUX aHAJIN30B;
- pueMbl 0€30MMacHON pabOThl B XUMUYECKOH J1a0OPATOPHH.

O0s1agath caeayOIUMHA KOMIETCHIIUSIMU:
OK 1. [ToHuMaTh CyIHOCTh ¥ COLMATBHYIO 3HAYMMOCTb CBOEH OyayIiiei
npodeccun, MposIBIATH K HE YCTOMYMBBINA HHTEPEC.
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JE€STEIbHOCTh, BHIOMPATh TUIIOBBIE METObI
U c1I0cOOBI BBIMIOJIHEHUS IPO(PECCUOHATIBHBIX 33/1a4, OLIEHUBATh X
() PEKTUBHOCTD U KA4E€CTBO.
OK 3. IIpuHuMaTth pemeHus B CTaHJAPTHBIX M HECTAHIAPTHBIX CUTYALUSAX U HECTU
32 HUX OTBETCTBEHHOCTb.
OK 4. OcyiiecTBasiTh MOUCK U UCIIOIb30BaHUE UH(OPMAIIUU, HEOOXOUMOM 15t
3¢ ()EeKTUBHOTO BBINOJIHEHUS MPOPECCUOHAIBHBIX 33a4, TPOPECCUOHATBHOTO U
JUYHOCTHOTO PA3BUTHUS.
OK 5. Mcnonb30BaTh HHPOPMALIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTUH B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.
OK 6. PaboTath B KOJUIEKTUBE U KOMaH i€, 3P(HEKTUBHO OOUIATHCS C KOJJIEraMH,
PYKOBOJICTBOM, TOTPEOUTENSIMHU.
OK 7. bpatb Ha ce0s OTBETCTBEHHOCTD 3a pa0OTy WIEHOB KOMAaH/IbI
(MOAYMHEHHBIX ), pe3yJIbTaT BHIIIOJIHEHUS 3aJaHU.
OK 8. CaMoCTOSITENIPHO OTPEIEIATh 33ja4l MPOHEeCCUOHATBLHOTO B IMYHOCTHOTO
pa3BUTHS, 3aHUMATHCS caM000pa30BaHUEM, OCO3HAHHO TUIAHUPOBAThH MOBBILICHHUE
KBaJTU(DUKAITAH.
OK 9. OpueHTHpPOBATHCA B YCIOBHIX YACTOM CMEHBI TEXHOJIOTHI B
poheCCUOHATIBHON JIEATEIIbHOCTH.
[1K 1.1. Opranu3oBbIBaTh NOATOTOBKY MsiCa U MPUTOTOBIIEHUE T10JTy(HaOpUKaTOB
JUISL CJIOKHOU KYJIMHAPHOW MPOJYKLMH.
[1K 1.2. Opranu3oBbIBaTh NOATOTOBKY PhIObI U MPUTOTOBIIEHUE MMOTY(HaOpPUKATOB
JUISL CJIOKHOU KYJIMHAPHOU NMPOIYKIMH.
ITIK 1.3. Oprann3oBbIBaTh MOATOTOBKY JTOMAITHEW NTULIBI ISl IPUTOTOBIICHUS
CJIOKHOU KYJIMHAPHOU MTPOAYKIIHH.
[1K 2.1. Opranu3oBbIBaTh ¥ IPOBOJUTH NIPUTOTOBJICHUE KaHAIE, JIETKUX U
CJIOXHBIX XOJIOJIHBIX 3aKyCOK.
- TIK 2.2. Oprann30oBbIBaTh U IPOBOJUTH MPUTOTOBIEHUE CIOKHBIX XOJIOIHBIX
0J1t0/] U3 PBIOBI, MsACA U CENbCKOXO3IMCTBEHHOMN (JOMAITHEN) NTUIIBI.



- TIK 2.3. Oprann3oBbIBaTh U IPOBOJUTH MPUTOTOBIEHUE CIOKHBIX XOJIOIHBIX
COYCOB.

- IIK 3.1. Oprann3oBbIBaTh U MPOBOJUTH MPUTOTOBJICHUE CIOKHBIX CYTIOB.

- 11K 3.2. Opranu3oBbIBaTh U MPOBOJUTH MPUTOTOBJICHUE CIOKHBIX TOPIUUX
COYCOB.

- IIK 3.3. Opranu3oBbIBaTh U MPOBOJAUTH MPUTOTOBICHUE CIOKHBIX OJIIO]1 U3
OBOILIEH, TPUOOB U ChIpa.

- [IK 3.4. Opranu3oBbIBaTh U MPOBOAUTH MPUTOTOBICHUE CIIOKHBIX OJIFO]T U3 PHIOHI,
MsCa U CEIbCKOXO3IMCTBEHHOU (JIOMaITHEN) ITULIBI.
[1K 4.1. Opranu3oBbIBaTh U MPOBOAUTH IPUTOTOBJICHHE CIOOHBIX XJI€O00YIOUHBIX
U3JICUNA U TIPa3IHUYHOTO XJieha.

- 11K 4.2. Oprann30BbIBaTh U MPOBOJUTH PUTOTOBJIEHUE CIOKHBIX MYYHBIX
KOHJUTEPCKUX U3IEIUNA U MTPa3JHUYHBIX TOPTOB.

- 11K 4.3. Oprann30BbIBaTh U NPOBOJUTH MPUTOTOBIEHUE MEJIKOIITYYHBIX
KOHJUTEPCKUX U3IECIHM.

- IIK 4.4. Oprann3oBbIBaTh U MPOBOJANUTH IPUTOTOBJIEHUE CIIOKHBIX OTJIEIOYHBIX
nosry(hadpuKaToB, UCIOJIB30BaTh UX B 0()OPMIICHHUHU.

- IIK 5.1. Opranu3oBbIBaTh ¥ IPOBOJUTE IPUTOTOBIICHUE CIOKHBIX XOJIOAHBIX
JIECEPTOB

- IIK 5.2. Opranu3oBbIBaTh ¥ IPOBOJUTH IPUTOTOBIIEHUE CIOKHBIX TOPIIUX
JIECEPTOB.

1.4 Kosin4yecTBO 4acoB HA OCBOCHHE POrpaMMbl Y4eOHOM AU CHUIIIMHBI:

MakcumainbHas yueOHas Harpy3ka ooyvatomuxcs 192 gac, B Tom uucre:
OO0s3aTenpHas ayquTopHasi yueOHas Harpy3ka - 128 yacoB
CamocTosiTenbHas BHeayIUTOpHas paboTa oOydaromuxcsa - 64 yaca

2. CTpyKTypa 1 coaepxkaHue y4eOHOM AUCHUILINHBI

2.1 O0bem y4eOHO# JUCUMILVIMHBI U BUABI y4e0HO padoThl

Bup y4yeoHoii padoThI O06beM yacos

MakcumanbHas yueOHass Harpy3ka (Bcero) 192
O0s3aTesbHAsI Ay IUTOPHAS Y4eOHasi Harpy3Ka (Bcero) 128
B Tom umce:

JlaGopatopHbie paboThI 28

[TpakTryeckue paboThI 8

KonrtpomnbHbie paboTbl 2
BHeayauTopHas camocTosiTeJibHAasA padoTa ( pabora Haj 64
MaTepHaJoM yuyeOHUKa, KOHCIIEKTOM JIEKLIUH, BHIIIOJTHEHUE
WH/IMBUYaJIbHBIX 33/1aHUH, BBINOJIHEHHE YIIPaKHEHHIH,
TBOpYECKHE PabOTHI pa3HBIX BUJIOB).




IIpome:kyTounas arrecrauusi B popme
Au(pPepeHINPOBAHHOIO 3a4eTa B TPeTheM U
YeTBEPTOM ceMecTpax

2.2 TemaTu4ecKui IJ1aH U COAEPKaHUE YUeOHON AUCLUILIUHBI « XHUMUS»

HaumenoBanue Conep:xanue yueOHOro MarepuaJa, Oo0bem YpoBensb
pa3iesioB U TeM JabdopaTopHbie padoThl M NPAKTHYECKHE 4acos yCBOEHHS
3aHAITHS, CAMOCTONITE/ILHAs padoTa
o0yuyauuxcsi
1 2 3 4
BBenenue BBenenue
AHanuTHUecKas XUMHUS, 3814 U 3HAUYCHUE JIJIs 2 1
MOJITOTOBKH TEXHOJIOTOB O0IIECTBEHHOTO
nuTaHus. MeToibl Ka4eCTBEHHOTO U
KOJIMYECTBEHHOT'0 aHaJIN3a U YCIOBUS UX
npoBeneHus. [IpaBuia u TeXHUKA MPOBEACHUS
1a00paTOpHBIX padoT, MpaBUiIa TEXHUKU
0€30MaCHOCTH IIPU MPOBEIEHUH Ja00paTOPHBIX
paboT, MOPSIIOK BEJACHUS JIa0OPaTOPHOTO
KypHaua.
Paznen 1. KauecTBeHHBII aHAJIN3,eT0 METOIbI.
MeTtoasbl OO611ee MOHATHE O CYITHOCTH Ka4e€CTBEHHOTO 4 2
AHAJINTHYECKOH XUMHUYECKOI0 aHaiau3a. Buabl kauecTBEHHOTro
XUMUH. aHaJn3a, TpeOOBaHUS K aHATUTUYECKUM
11 peaKkusiM, UX Cetn(puIHOCTb U
KauyecTBeHHBIH YyBCTBUTEIBHOCTh. OOIIME NPUHIUIIBI 2
aHaJIN3, ero KaueCTBEHHOT'0 aHaJIW3a KAaTUOHOB U AHMOHOB.
MeTOAbI. CamocrosiTesibHasi padboTa 00y4aromMXxcs:
[TonroToBUTH COOOIIEHNUS O BUIaX KAUE€CTBEHHOTO 4

aHaIM3a: AJIEMEHTaPHBINA, MOJIEKYJISIPHBI,
(a30BbIH, aHANN3 (YHKIIMOHAIBHBIX TPYIIIL.




1.2
KauecTBeHHBIN
AHAJIN3 KAaTHOHOB

KauyecTBeHHBIH aHAJIU3 KATHOHOB
AHanuTHYecKre KIacCU(PUKAIUU KATHOHOB U HX
CBSI3b C IEPUOJMYECKON CUCTEMOI
J.1.Menneneesa /lelicTBre IpyNIIOBBIX pearcHTOB
Y TIpUMEPBI 0OHAPY)KEHHST KATHOHOB YaCTHBIMU
PEeaKIUSIMU M0 KUCIOTHO-IIEIIOYHOM
KJIacCU(PUKAIINH.

JlaGopaTopHbie padoThI

[IpoBeaeHME YaCTHBIX peaKIuii KATHOHOB

Amnann3 cMecHu KaTHOHOB

CamocTrosiTeqbHasi padora

Pemrenue 3a1ay Ha mpou3BEEHUE PACTBOPUMOCTH,
pelieHrue ypaBHEHHH OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIM; COCTABIICHUE
CBOJHOM CHCTEMATHYECKON TaOIHIIBI YACTHBIX
peakuuii kKatuoHoB. PaboTa ¢ yueOHuKaMu u
KOHCHEKTAMH.

N

w

1.3.
KauyecTBeHHBIH
aHAJIN3 AaHHOHOB

KavecTBeHHbII aHAJIN3 aHHOHOB
XapakTepucTrKa aHAIUTUYECKUX FPYII aHUOHOB.
[Ipumepst 0OHapyKEHUST AHUOHOB YaCTHBIMU
peakuusaMu. DTAHOCTh aHAIN3a CMECH BEILIECTB
HEHU3BECTHOI'O COCTaBa.

JlabGopaTropHblie padoThI

[IpoBeneHue 4aCTHBIX peaKUi aHUOHOB

AHanu3 cyxou conu

CamocrosiTesbHas padora

BBINOJHUTE TECTOBBIE 3a1aHUS.

N

1.4
KauecTBeHnnbIii
aHaJIn3
OPraHMYecKux
BellleCTB

KadecTBeHHBIIl aHAIN3 OPraHUYEeCKUX BeleCTB
OO1u1re NpUHIUIBI UIeHTU()UKAUT
OpPTaHUYECKUX BEUIECTB: OUYUCTKA, HIIEMEHTHBIH
aHanu3, OOHapyXeHUe yriiepoja, BoJopoja, a3oTa,
Cepbl, raJIoreHoB, pochopa. KauecTBeHHBIN
9JIEMEHTHBIN aHAJIN3 OPraHUYECKUX COCTUMHEHHH.
JlabGoparopHas padora

HccnenoBanne opraHnyeckoro BelecTBa.
CamocrosiTesbHasi padora

N

Pa3nen 2.
KoaundyecTBeHHBIH
XNMHUYECKHUM
aHaJIu3

2.1
cocTaBJIsIIOIIE
KOJIHYEeCTBEHHOI'0
XHMHY€ECKOIr0

CocraBasioiye KOJU4eCTBEHHOI 0
XHMHYECKOI0 aHAJIn3Aa.

CylHoCTh KOJIMYECTBEHHOTO XUMUYECKOTO
aHajM3a, ero BUJIbl. AHAIUTHYECKHE TPeOOBAaHUS K
HpOBCIICHI/IIO KOJIMYECCTBCHHOI'O XUMHUUYECCKOI'O
aHaln3a, €ro NpUHIUIBEL. TOYHOCTh BHIUUCICHUN B
KOJIMYCCTBCHHOM aHAJIN3C.

CamocTosiTesibHasi padoTa 00yYarommXxcst




aHaJu3a

CocraButh TabIUIly «XapakTepruCTHKa OCHOBHBIX
BHUA0B KQUYCCTBCHHOI'O aHAJIU3a»

2.2
XapakTepucTuka
MeTOo/10B
KOJIU4€eCTBEHHOI' 0
XUMHYECKOr0
a”Haiu3a

XapakTepucTHKa MeTO/10B KOJIHYeCTBEHHOT 0
XHMHY€ECKOI0 aHAJIH3A.

I'paBuMeTpuueckuii aHanu3. AHAIUTUYECKHUE U
TEXHOXMMHWYECKHE BECHI U ITPABUJIA B3BEILUBAHUS
Ha HUX. Onepanuu BeCOBOro aHaIMu3a: MOAr0TOBKA
BELIECTBA K aHAIIU3Y, B3ATUE U PACTBOPEHUE
HAaBECKH, BBICYIIMBAHUE U IIPOKAJIMBAHUE OCAKA.
Ilocyna u 06opynoBaHHE BECOBOTO METOJIA
aHayin3a. BeruncineHus B BECOBOM aHAIN3E.
Turpumerpuuecknit ananus. CymHOCTb U METO/IbI
o0bemMHOro aHanu3a. CrocoObl BhIpaKEeHUS
KOHLIEHTPALlUU PacTBOPOB U BBIYUCIICHUS B
o0beMHOM aHanu3e. TuTpoBaHue, U3MEpUTEIbHAS
1I0CYy/1a, CIIOCOOBI IPUTOTOBJIEHUS CTaHAAPTHBIX
pacTBOpOB.

JlabGopaTropHblie padoThI

Omnpenenenye KpUCTAIIM3aUOHHOMN BOJIBI.
[Ipurorosnenue pabouyero pacTBopa IEI04U U
CTaHJIapTHOI'O PacTBOpa KUCIIOTHI.
IIpakTnyeckne padoTsl

Brluncienus B BECOBOM aHaIu3e

BrinonHenue pacueToB B 00bEMHOM aHAIIN3E
CamocrosiTesibHast paboTa 00y4aroMXCcs
Pemienue pacueTHbIX 3a7a4, paboTa ¢
KOHCIIEKTaMu U yueOHukamu, [TonroroButh
JOKJIaJbl O KOMIUIEKCHBIX COEIUHEHUX, UX
COCTaBe, CTPOCHUH U MIPUMEHEHHUU.

N

2.3
Buoxumueckue
MeTOAbI aHAJIN3A.

buoxuMuyeckne MeToAbl AaHAJIHN3A.

[IpeameT uccnenoBanus 1 001aCTh MPUMEHEHHS
OMOXMMHUYECKUX METOJOB aHAI13a.
depMeHTaTUBHbIE METOIbl. UIMMYHOXHUMUYECKHE
MeTOJIbI aHanu3a. IMMyHO(GEpMEHTHBIN aHaTH3
CamocrosiTesibHas padoTa 00y4yarouuxest
[ToAroToBUTH COOOIIEHUS O TPUMEHEHUN
OMOXMMUYECKUX METOJaX XUMHUYSCKOTO aHaIn3a

2.4 ®uszuko-
XHMHUYECKHe
METOAbI AHAJU3A

DOu3NKO-XUMHYECKHE MEeTOIbl AHAJIN3a
O6miee npeacraBiaeHue o PU3NUKO-

XUMHYECKUX (MHCTPYMEHTAIBHBIX ) METOIaX
ananu3a. Knaccudukanus Gu3nko-xuMuaecKux
(MHCTpYMEHTaIbHBIX ) METOJIOB aHAJIN3a U
TpeOOBaHUs, PEAbBIIEMbIe K HUM. TUIIBI




AQHAJIMTUYECKOM anmaparypbl. XapakTepUCTHKA
IPYIII METO/I0B (PU3UKO-XMMHUYECKOTO aHAJIH3a.
DNEKTPOXUMHUECKUE METO/IbI aHAIH3A.
TepMuueckue METOABI aHAIM3A.
XpomaTorpadudecKuii aHaIu3.

JlaGopaTopHbie padoThI

Omnpenenenue colep:kaHus xele3a B MPOyKTax
MUTAHUS METO/IOM Xpomarorpaduu

Omnpenenenue coep>kaHus COJU B pacTBOPE .
CamocrosiTesibHast paboTa 00y4aroIMXCs
Pa6ora ¢ xoHcniekTamu U yueOHuKaMu. CoCTaBUTh
CJIOBapb TEPMUHOB 110 TeMe «DU3NKO-XUMUYECKUE
METO/Ibl aHAJIH3A.

KouTposbHas padora. (
JAnddepennupoBanHbIii 3a4eT)

Pa3pea 3.
dusnueckas
XHMHUSA

3.1 OcHoBHbBIE
MOHATHS U
3aKOHbI
TePMOAUHAMMKH.
Tepmoxumusi.

OcCHOBHbBIEC NOHATHUS U 32KOHBI
TepMoauHaMuKH. Tepmoxumus. [Ipenmer
TepMOAUHAMUKUA. OCHOBHBIE OHSTHS
TEPMOJIMHAMUKH: CUCTEMA, (pa3a, BUIBI CUCTEM,
rapamMeTpbl COCTOSIHUSL CUCTEM, BUJIbI IIPOLIECCOB.
BHyTpeHHss sHEprusi CUCTEMBI, TEIJI0Ta, paboTa.
[IepBbIit 3aKOH TEPMOAMHAMUKH. DHTAIBITHSL.
TepMoxumus: 3K30- ¥ SGHAOTEPMHUUECKHUE PEAKIUU.
TepMoxumuueckue ypaBHEHUS K UX OCOOCHHOCTH.
DHTanbnus 00pa3oBaHus, Pa3I0KEeHUsI, CTOPAHUSI,
pactBopeHus. TernoBoi 23QhexT peakiium.
TepMoxuMuUueckre pacyeThl, UX 3HAYCHUE B
JHEPreTHKe OMOXUMUYECKUX U (PU3HOTOTHUECKUX
npoueccoB. BTopoii 3aK0H TEPMOJAMHAMHUKH,
HaIpaBJIieHUE XUMUYECKUX MPOLECCOB.
Camornpoun3BosibHbIE Mporiecchl. CBOOOHAS U
CBSA3aHHAs SHEPTUsI. DHTPOIIHUS.

IIpakTnueckas padora

Pemenue 3anay Ha pacueTr SHTANBIUN XUMHUYECKUX
peaKuuid.

CamocrosiTesbHasi padora

Pemienne TepMOXUMHYECKUX YpaBHEHUN

3.2 ArperatHble
COCTOSAAHUA
BelIeCcTB, HX
XapaKTepHCTHKA

Tunbel XUMUYECKHUX CBsI3ed. ArperaTHbie
COCTOSIHHA BEUICCTB, UX 061118,9[ XapaKTCPUCTHKA.
I"a3000pa3nbie cocTosiHUS BelecTBa. M eanbHbIi
ra3, OCHOBHBIE 3aKOHBI HJI€aJIbHOTO Ta3a.
PeanbHble ra3sl. Kputnueckoe cocTosHUE.
N3oTtepma peansHoro raza. Cxm>keHue ra3oB, UX
MIPUMEHEHUE.

Kunkoe cocrosiaue Bemectsa. CBolicTBa




KHUJKOCTEH, U30TPOITHOCTh, BHYTPEHHEE
COCTOSIHHE, acCCOIIMALIUs MOJIEKYJI, TEMIIepaTypa
kunenus. [loBepxHocTHOE HaTsKeHHE. MeTOo b
OTIpe/IeNICHUS] TTIOBEPXHOCTHOTO HATSKCHHUS.
[ToBepXHOCTHO-aKTUBHBIE BEIIECTBA, UX POJIb B
TEXHOJIOTHH MPOTYKITUN OOIIECTBEHHOTO MUTAHUS
(3mynprupoBaHme, MeHO0Opa3oBaHue). BA3kocTh
KUJKOCTEH, € 3aBUCIMOCTh OT Pa3IMYHBIX
(akTopoB. MeTobl onpeeneHus OTHOCUTEIbHOM
BSI3KOCTH. BiusiHuE BA3KOCTH Ha KA4€CTBO
MUIIEBBIX MPOAYKTOB (CYIbI, )KETUPOBAHHBIE
Omro/1a, Kalu, CTy/IHU U JIp.)

TBepnoe coctosinue BeniecTBa. Kpucraminueckoe
u amopdHoe coctosiaus. ObpazoBaHue u
paspyuienue kpucramioB. Cyonumanus: noHsTHe,
e€ 3HAUYCHNE B KOHCEPBUPOBAHUH IMHIIEBHIX
MIPOYKTOB.

JlaGopaTopHas padora

OnpeneneHrne MOBEPXHOCTHOTO HATSHKECHUS
)unkocte. Pacuer norpemHocteit. Onpenenexnue
BSI3KOCTH KUJKOCTEM.

CamocrosiTesibHas padora

Pabota ¢ xoncriektamu, yueOnnkamu. COCTaBUTh
CpPaBHUTEJIBHYIO Ta0JIUIly 00pa30BaHus, CBOMCTB,
MIPUMEHCHHUSI BEIECTB B PAa3HBIX arperaTHBIX
COCTOSTHUSIX.




3.3
Xumuueckas
KHHETHKA U
KaTajam3

3.4 CeoiicTBa
pPacTBOpPOB

XHMHYeCKasi KHHETHKA U KaTaJu3.

CKopocTh XMMHUECKOH peakuuu. BiausHue
MIPUPO/IBI PEarupyIOIINUX BEIIECTB , TIOIIAIU
MOBEPXHOCTU U KOHILIEHTPAIIMU HA CKOPOCTh
xumMudeckon peakiuu. [Tpasuio Bant-I'odda.
3akoH AeicTByronMX Macc. Biusaue
TEMIEPaTypbl Ha MIPOLECCHI TPUTOTOBICHUS MMHIIH,
XpaHEeHHUE MUIIEBOTO ChIPhS U TOTOBOM
npoaykiuu. Karanus u kaTannzaTtopsl.
KaranuzaTopbl noj0XUTENbHBIE U
OTpHULIATeNIbHBIE, YCIOBUS UX ACHCTBHUS.
DepMEeHTHI: OHATHE, UX 3HAYCHUE.

OO6partuMble 1 HEOOPATUMbIE XUMUYECKUE
peakuu. XumMudeckoe paBHoBecue. Koncranra
paBHOBecusl, e¢ pusnueckuit cmbici. [Ipuammmn Jle
[[larenve. Bnusinue Temmeparypsl, JaBICHUS U
KOHIIEHTPALlMU Ha CMELIEHNE XUMUYECKOTO
paBHOBECHS.

JlaGopaTopHas padora

Omnpenenenne 3aBUCUMOCTH CKOPOCTU PEAKIIH OT
TEMIIepaTyphbl U KOHIIEHTPAIIMHU Pearupyrommnx
BEIIECTB

CamocrosiTesibHasi padoTa

[ToAroTOBUTH AOKIAABI O Pa3HBIX BUAAX
KaTaJIn3aTOPOB U UX 3HAYCHUH.
UccnenoBatenbckas pabora.

CBoiicTBa pacTBOpPOB

O6m1as xapakrepuctuka pactBopoB. CriocoObl
BBIpQ)XKEHUS KOHLIEHTpalMid. MexaHu3m
pactBopenusi. ConbBaTHas (TUApaTHAs TEOPHUS
pacTBOpoB. PacTBOPUMOCTH ra3oB B KHJIKOCTSIX,
3aBHCHUMOCTH OT TEMIEPATYyPHI U JaBICHHS.
Hcnonb3oBanue 3TuX (HakTopoB B
TEXHOJIOTHYECKHUX Tporeccax. PactBopuMocTsb
KHUJIKOCTEH, €€ 3aBUCUMOCTh OT pa3IMYHbIX
(dakTopoB. PacTBOPUMOCTE B IBYXCIIOHHBIX
KHUJKOCTSIX. DKCTPAKIUS: IOHATHE, e€
MPAKTHYECKOE IIPUMEHEHUE B TEXHOJIIOTHIECKUX
nporeccax. PacTBOpMMOCTb TBEP/IBIX BEIIECTB,
3aBHCUMOCTH OT TEMIIEPATyPHl M CTETICHN
nu3MenbueHus. Mcrnonb3oBanue 3TUX (akTopoB B
TEXHOJIOTUH MPOAYKIIUU OOIIECTBEHHOTO MTUTAHUSI.
CoiicTBa pa30aBieHHBIX pacTBOPOB. uddy3us
3aBUCUMOCTB CKOPOCTH U (y31n OT pa3IuuHbIX
¢akropoB. 3Hauenue 1upy3un B
TEXHOJIOTHYECKUX TIpoIieccax U (GU3NOIOTHH
nuTanus. OCMOC U OCMOTHYECKOE JIaBJICHUE.
3akon Baut-I'odda. [Tmazmonus, mmazmontuc u
TYprop B JKUBBIX KJeTKax. PacTBopsl
M30TOHUYECKUE, TUIIEPTOHNYECKUE U
THIIOTOHMYECKUE. 3HAYCHHE 0CMOca B PUPOJIE,




TEXHOJOTHYECKUX M PU3UOIOTUYECKUX
nporueccax. 3aMep3aHue U KUIIEHUE pacTBOPOB.
[TepBriii 1 BTOpOit 3aKk0oHBI Payiis, X 3HaueHne
CaolicTBa pacTBOPOB AJIEKTPOJIUTOB. Teopus
3IEKTPOJIUTUYECKON quccouranuu. CUabHbIE U
ciabple 31eKTpoauThl. CTeneHb TMCCOIUAIINY,
KOHCTaHTa Jucconuanuu. Jlucconmanus BOJbI.
HNonHnoe npousseneHue Boasl. BogopoaHsli
nokasareib. CnocoObl onpenenenust pH cpezst B
TEXHOJIOTHYECKHUX Iporeccax. bydepusie
pacTBOPBL.

JlabGoparopHasi padora

Omnpenenenne TEMIOBBIX 3PPEKTOB PACTBOPEHHS
pa3IMYHBIX BEIIECTB B BOJE.

IIpakTnueckas padora

PacueTs! KOHLIEHTpaIUil pacTBOPOB,
OCMOTHYECKOI'0 JaBJICHUS, TEMIIEPATYp KUIICHUS,
3amep3anus, pH cpenpl.

CamocrosiTesibHas padora

Pabora ¢ koHCIIeKTaMu, y4eOHUKaMU, pelIeHHe
3ajau.

3.5
IloBepxHOCTHBIE
SIBJICHH S

IloBepxHOCTHBIE siBJIEHUS. A1COPOLUS.

OOu11e cBocTBA MOrPaHUYHBIX CIOEB.
TepMmonnHaMuyeckast XapakTepuCcTUKa
noBepxHocTu. Onpeenenue aacopOIuu, BUAbI
copOruu. XapakTepucTUKa MPOIECCOB aICOPOIIHH:
3aBHCUMOCTh OT TEMIIEPATyphl, MJIOIATU
MMOBEPXHOCTHU, N30MpPATEIbHBIN XapaKTep.
Ancop61ust Ha moBepxHOcTH PacTBOp-ras.
[ToBepXHOCTHO—AaKTHBHBIE U TOBEPXHOCTHO-
HEaKTHBHBIE BellecTBa. PoJb MOBEPXHOCTHO-
aKTUBHBIX BEIIECTB B 3MYJBIMPOBAHUH,
MeHO00Pa30BaHUH, UX UCTIOJIb30BaHUE B
caHuTapuu. AcopOLUs ra30B U TBEP/BIX BELIECTB
TBepAbIMU ajicopOeHTamu. [Ipumenenue
a7IcopOLIMU B TEXHOJIOTMYECKHX MPOLIEccax U
CaHUTApUH.

CamocrosiTesbHast padora

Pabota ¢ koncnektamu u yaueOHnkamMu. COCTaBHUTh
IUTaH-CXEMY IPUMEHEHHUs aIcOpOIMU B
TEXHOJOTMYECKUX MPOoIeccax U CAaHUTAPHH.




Paznen 4.
Koanonanas
XMMHUA.

4.1. IucniepcHble
CHCTEMBI.

JucnepcHble CHCTEMBI.

OcHOBHbIE IOHATUS U OMpEeNIeHUs] KOJUTOUIHOM
XUMHHU. JlucriepcHble CUCTEMBI ONIPEAEICHUE,
puUMepbl. XapaKTepUCTUKA JUCIEPCHBIX CUCTEM:
CTENEHb JUCIEPCHOCTH U yJEJIbHAsL IOBEPXHOCTbD.
Krnaccudukanus qucnepcHbIX CHCTEM IO
arperaTHomy coctosiHuto. Mcnonabs3oBanue u poib
JUCTIEPCHBIX KOJIOUTHO-XMMHUYECKHUX MPOIIECCOB
B TEXHOJIOTMH NPOTYKIIMU OOIIECTBEHHOTO
MUTaHUSI.

4.2. Kotonaubie
pacTBoOpbI

KoJssiouaHbie pacTBOpBbI.

Komonanbie pacTBOpHI (30/11): TOHITHE, BUIBL,
o011ast xapakTepucTuka. MeToabl ToTy4eHHUs
KOJUIOMIHBIX PaCTBOPOB: TUCIEPTUPOBAHUE,
KOHJIeHcalusl, nentuzanus. [Ipumenenue atux
MIPOLIECCOB JIJISl MOTYYEHUS] MUILEBBIX TPOAYKTOB.
OuncTka 300€i: Auanus, 3JIEeKTPoaNaIIN3,
ynbTpaduibTpanus, ux npumenerune. CTpoeHue
KOJUIOUIHBIX YacTull. OnTu4yecKkrue CBOMCTBA
30J1€H, ONAJIECLIEHLINS, OKPACKa.
MonsspHO-KMHETUYECKUE CBOKMCTBA 30JICH:
OpoyHOBCKOE JBIKEHUE, TUhDy3us,
OCMOTHUYECKOE JaBJIEHUE, CEIUMEHTAIIHSI.
HentpudyrupoBanue noHsTUE, UCIOJIH30BAHUE.
DNEKTPOKMHETUYECKHE SIBICHUS. DJIEKTPOOCMOC U
aneKTpodope3, UX UCTOJIb30BAHUE. Y CTOMUYNBOCTh
U KoaryJssiuus 30Jieid. @akTophl, BEI3BIBAIOIINE
koaryisiiuto. Komnonanas 3amura. [lentusanms.
JlabopaTopHasi padora

[TonydyeHne KONIOUIHBIX PaCTBOPOB.
CamocrosiTesbHast padora

[TonydyeHne KOIIOUIHBIX PaCTBOPOB PA3HBIX
BUJI0B . CocTaBienue GopMys MULIEIL.

(op}

Tema 4.3
I'pyGoaucnepcHsble
CHUCTEMBI

I'pyGoaucnepcHblie CUCTEMBbI

Omynbcnn. Onpenenenne, NpuMepsl,
KJIaccupuKaims, CTpoeHUE. Y CTOWYUBOCTb,
MIPUPOAA U POJIb dIMyJbraTopos. [lonydyenne u
oOuire cBOMCTBA SMYyibcHil. JleMynbrupoBaHue.
CocraB 1 cTpoeHue NUILEBbIX dMyabcuil. [1eHsl,
onpeAeeHue, CTPOCHUE U YCTOMYMBOCTh. PoJib
neHooOpa3osareneit. [lonyueHue u pazpyiienue
nieH. Bunbl nen, npumepsl. CocTaB U CTpOeHUE
MULIEBBIX MEH.

[Topoiku, cycrnieH3uu, NacThl: ONpeesIeHuE,
CTpOEHHUE, MTOJIydeHUE. XapaKTepUCTUKA MHUILEBBIX
MPOYKTOB, OTHOCAILUXCS K 3TUM CHCTEMAM.
Bnusinue pa3mepa yacTull Ha KaueCcTBO, 3HAUEHUE
B TEXHOJIOTMYECKUX MPOLECCaX U palluOHE
MUTAHUS.

A3p030J11, IBIMBI, TYMAHBbI: ONIPECIICHUE,




NpUMEPBbI. 3HAYEHUE a3PO30JIei. 3arpsi3HEHUE
OKpY>Karollen Cpe/ibl UCIIEPCHBIMU CUCTEMAMU U
3alUTa OKPYKaIOIIEH Cpebl.
CamocrosiTesibHas padoTa

[ToaroroBuTh pedepaTsl U AOKIAAbI HA TEMBI:
3arpsi3sHEHUE OKPYXKAIOILIEH Cpeibl B MHUILIEBOM
MIPOU3BO/JICTBE.

3amuTa OKpy Karollei cpe/ipl B IIpoLecce
MIPUTOTOBJICHUS MHILIH.

Paszpean S.

dusuko- CBoiicTBa Ba:KHEHIIINX XUMHYECKHX BeIlleCTB
XUMHYECKHe NHILEBbIX NPOAYKTOB.

U3MEHeHUsl Kupsl, yrneBoasl, OeJIKU: COCTaB, CTPOCHHE,
BasKHeH X CBOMCTBA BAJKHEUIIINX OPraHUYECKUX BELIECTB
OpraHuvyecKux MUIIEBBIX MPOAYKTOB. VI3MEHEHHUS )KUPOB, OEIKOB,
BellecTB YIJIEBOJIOB B MPOIIECCAX TEXHOJIOTUYECKOM
NHUIIEeBbIX 00pabOTKH MUILEBBIX MPOIYKTOB.

NPOAYKTOB. CamocrosiTesibHasi padoTa

Tema 5.1 CocTaBUTh CXEMBI ITPOLIECCOB U3MEHEHMS JKUPOB
CaoiicTBa OEJIKOB ¥ YTJIEBOJIOB B MpOIlECCcax

BaKHeHmMX TEXHOJIOTUYECKOH 00pabOTKH MUILEBBIX
OpPraHn4yecKux MIPOJYKTOB.

BeIeCTB

MHIIEBBIX

NPOAYKTOB

Tema 5.2 Ha0yxanue numeBbIxX mojumMepoB. CTtyaHu.
Halyxanue HaGyxaHue 1 pacTBOpeHHE NOJIMMEPOB,
NHUIIEeBbIX XapakTepUCTHKa mporeccoB. OCOOEHHOCTH
MOJIUMEPOB. IIPOTEKAHUS [TPOLIECCOB B 3aBUCUMOCTH OT
CryaHu. xapakrtepa cpebl 1 TeMieparypbl. CTyIHU, UX

XapaKTEepUCTHKA U CBOMCTBA, METO/IbI MOJTYUYEHMUS,
CHUHEPE3UC CTYJTHEM.

JlabopaTopHasi pabora

N3yuenune mporeccoB HaOyxaHus U
cTyaHeoOpa3oBaHUE Kpaxmaja U KeJaTuHa
CamocrosiTesbHasi padora

BnusiHue TemnepaTypsl Ha IPOLECCHI
CTyJIHEOOpa30BaHUSI.

JAudppepeHnupoBaHHbIN 3a4eT




3. YCJIOBUSA PEAJIM3ALIMU YYEBHOM JUCIUITJIUHBI
3.1 TpeOoBaHMsI K MMUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY
o0ecrneyeHunIo
Peanuzanus yqeOHOM TUCHUIUIMHBI TPpEOyeT HATMUMsI y4eOHOro KaOMHETa XUMUH,
XUMHYECKOH JTab0opaTOPUH UITH JIAOOPAHTCKOM JUIsl XpaHEHUSI PEaKTHBOB.
O6opynoBanne yueOHOTO KabuHeTa: paboyast J0CKa, HATJSTHBIC TOCOOUS.
VY4eOHUKH, CIPABOYHUKH, IJIAKATHI, TAOIUIbI, CTEH/IbI, MOJEIH MOJIEKYI,
XUMHYECKas MMOCy/a, XUMUYECKHE PEAKTUBBI, IPUOOPHI AJIsl IPOBEACHUS U



ACMOHCTpAIMU OIIBLITOB, MOACIN XUMHUYCCKUX IMPOU3BOACTB, BUACOMATCPHAIIBI.

3.2. UndopMannoHHOe o0ecneyeHue 00yueHust

OcHoBHas JauTEparypa:
1. O.M. T'ny6okoB, B.A T'onoBaueBa, I0.A. EdumoBa u np. «AHanuruueckas
xumusin.M.: M3narensckuii neHTp «Akagemus», 2014.

2. C.B. T'opOy#n1ioBa u ap. ®usndeckas v KOUIOUAHAS XUMUS (B OOIIIECTBEHHOM
nutanun) M.: Anspa-M; UHOPA-M, 2013.

I[OIIOJ'IHI/ITCJILHLIC HCTOYHUKH

1. B.B.benuk u gp. ®usznyeckas u KoJuiouaHas XxuMus.- M.:M3narenbCckuid LeHTp
«Axanemus», 2011.

HNHuTepHeT-pecypcesbl
OnextponHas oubnuoreka http: www. Znanium. com.

OCHOBBI XUMUU: 00pa3oBaTENbHBINA CalT http:// www. hemi. nsu.ru.

4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YUYEBHOUN
AU CHUIIJIMHBI.

KoHTpoJIb U OLleHKa Pe3yJIbTaTOB OCBOEHUS YUEOHOM THUCUHUTIIIMHBI
OCYILECTBIISIETCS MPENOAABATENIEM B IIPOLIECCE IPOBEACHUS MPAKTUYECKUX
3aHATUN U TaOOPATOPHBIX pabOT, TECTUPOBAHUS, @ TAK)KE BBITIOTHEHHUS
00y4aIOIUMUCS HHIMBUYaJbHBIX 3aJaHU, TPOEKTOB, UCCIEAOBAHUM.

Pe3ysabTarsl 00yueHus (yCBOeHHbIe yMeHHsl, | ®DOpMbI M MeTOAbl KOHTPOJIS M OIEHKH
YCBOCHHBIC 3HAHHA) pe3yJbTaToB 00y4eHHs




>

>

3Haer:

B pesyabrare wu3yuyeHwus
JUCHHUIITMHBI 00yYaroIUACs:
MPUMEHSIET METOJAbl KauyeCTBEHHOIO H
KOJIMYECTBEHHOTO aHanm3a npu
MIPOBEICHUU XUMHKO-
TEXHOJIOTUYECKOTO KOHTPOJIS,
MIPUMEHSIET (hU3UKO-XMMHYECKHE
METOJIbI ~ aHamu3a TMpPH  KOHTPOJIC
KayecTBa IMPOJYKTOB, BBISBISIET CBA3b
MEXNy (PU3UIECKUMH U XUMUYECKUMU
IpOLEccCaMH, MEXIY CTPOGHHEM U
CBOMCTBAMH OpPTaHMYECKHX BEIIECTB,
BXOJMUIMX B  COCTaB  IMPOAYKTOB
MTUTaHS,;

MPOU3BOJUT BBIUUCICHHUS M PEIIaeT
3a/la4 B METOJaX KOJMYECTBCHHOTO
aHaIIn3a;

pabotaer ¢ nmpubopamu, 1a60pPaTOPHOI
MOCY/I0H, XUMUYECKUMU PEaKTUBAMH.

yaeOHOH

CYIIIHOCTh METOJOB KAa4€CTBEHHOIO U
KOJWYECTBEHHOI'O aHAJIN3a;
KJIaCCU(PMKALIMIO KATUOHOB U aHHOHOB,
1504 3HA4YCHHE, XapaKTEPUCTUKY
OTAENBHBIX TPYII, -BayKHEHIIIEe
YaCTHBIE PEAKIUU;

MpeAMET, 3a/aud, OOBEKTHI U METOJbI
u3ydeHUus (U3NYECKON U KOJUIOMIAHOMN
XUMHH;

XapaKTEPUCTUKY arperaTHbIx
COCTOSIHUM BEIIECTB;

OCHOBHBIE  3aKOHBI WU  MOHATHUSI
TEPMOANHAMHKH, TEPMOXUMMHU,

XUMHUYECKON KHHETUKHU U KaTalln3a;
CBOWCTBA pAaCTBOPOB, IMOBEPXHOCTHBIE
SIBIICHUS;

BaXHEHITNE XUMHUYECKIE BeUIeCTBa, UX
JUCIIEPCHOE COCTOSIHUE M W3MEHEHHUS
IpH KyJIMHApHOU 00paboTKe

Tekymuii KOHTPOJIb: HHAWUBUAYAIbHBIA U
(GpoHTANBHBI ONMPOC B XOJE€ AayAMTOPHBIX
3aHATUH, KOHTPOJIb BBIITOJIHEHUS
WHJUBUAYAIbHBIX U IPYNIOBBIX 3a/1aHUH,
TECTUPOBAaHUE, IPOBEIEHUE IPOBEPOUHBIX U
KOHTPOJIBHBIX pabor. [IpomexxyTouHbIi
KOHTpOJb — AuddepeHnnpoBaHHbI 3aueT B
TpPeTheM ceMecTpe U AuQQepeHIIMPOBAHHBIN
3a4yeT B YETBEPTOM CEMECTpe




