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enb ocBoOeHUs1 AUCHUILINHBI

Ilens npenogaBaHus AMCLUUILUIMHBI SBJISIETCS MOJTyY€HHE 3HaHUM, HEOOXOAUMBIX JUISl IIOAOTBOP-
HOW TBOpYECKOH nesTenbHOCTH OakanaBpa. [lucuurmmba «TeXHOMOrusl peakTUBOB M 0CO00 YHMCTHIX Be-
mecTB» (OPMHUPYIOT TEXHOJIOIMYECKOE MHUPOBO33pEHUE OakajlaBpOB JUIsl HMX IPOU3BOACTBEHHO-
TEXHOJIOTUYECKOH U POEKTHO-KOHCTPYKTOPCKON MPOQeCcCHOHATBHOM NeSTETbHOCTH.

3ajaun U3y4eHUs AUCLUUIUIMHBL M3y4YeHHE OOLIMX 3aKOHOMEPHOCTEH XMMHMUYECKOro KaTajlu3a U
azcopOLuMu, CYyITHOCTU KaTajau3a, OCHOBHBIX TEXHMUYECKHUX XAPAaKTEPUCTUK KOHTAKTHBIX Macc, TEXHOJO-
I'MHM IPOM3BOJICTBA KAaTalM3aTOpOB, BUJOB MPOMBIIUICHHBIX aJCOPOEHTOB M UX CBOMCTB. bakamaBp 1o
aucuuIuiiHe «TeXHOIOTHs peakKTHBOB U 0CO00 YMCTHIX BEUIECTB» JIOJKEH pemaTh NpodeccrHoHalbHbIe
3a/la4d B COOTBETCTBMM C IPOM3BOACTBEHHO-TEXHOJIOTHYECKOM, HAYYHO-UCCIEA0BATENbCKOM, OpraHu3a-
LIMOHHO-YIIPABJICHUYECKOMN U MPOEKTHOU ESTENbHOCTHIO.

N3yueHue JUCHUIUIMHBL JOJKHO OCHOBBIBATHCS Ha CIEAYIOUIMX MPO(ECCHOHANBHBIX CTaHAAPTAX:

- 26.001. Crenmanuct 1o 00ecneueHn0 KOMIJIEKCHOTO KOHTPOJIS ITPOU3BOJICTBA HAHOCTPYKTYPH-
POBAaHHBIX KOMIIO3ULIMOHHBIX MAaTEPUAJIOB;

- 26.004. Cneunanuct Mo MpOU3BOJCTBY BOJOKHUCTBIX HAaHOCTPYKTYPHPOBAHHBIX KOMITO3UIIOH-
HBIX MaTEpUAJIOB.

Mecto mucuuniunbl B ctpykrype OOII BO

Kypc «TexHONOoruss peakTUBOB U O0CO0O YHCTHIX BEIISCTB» BXOJIUT B 0Aa30BYIO YacTh 00pazoBa-
TEILHON MPOTpaMMbl M CBS3aHA C HEOOXOAMMOCTHIO 3HAHWKW OCHOB OOIIEH M HEOPraHWYECKOW XUMHH,
aHaJIHTI/I‘ICCKOﬁ XUMHUHU U (1)I/I3I/IKO-XI/IMI/I'-ICCKI/IX METOA0B aHalJIM3a, HeopraHqucxoﬁ XHUMHU, HII/IpOKOC HucC-
MOJIb30BaHNE, KOTOPBIX HE TOJBKO JMAET BO3MOXKHOCTh HAan0OJIee TOYHO BBIPA3UTh TEOPETHUYECKHUE 3aKO-
HOMepHOCTI/I, HO U ABJIACTCA H€O6XOIII/IMI)IM I/IHCTp}IMeHTOM nux yCTaHOBJIeHI/IH. TGOpeTI/ILICCKI/IC 3HAHUA U
MIPAKTUYECKHE HABBIKH, IMOJYYEHHBIE CTYIEHTAMU MPU U3yYECHUH TUCHUIUIMHBI « T€XHOIOTHs PEaKTUBOB
158 OCO6O YUCTBIX BEHICCTB», JOJIDKHBI 6I)ITI) HUCIIOJIB30BAHEI B HpOHGCCG I/I3y‘~ICHI/I$I HOCJIGIIYIOIIII/IX JOUCIIH-
muH: «OO01mas 1 HeopraHudeckass XuMus», «TeopeTudecKkre OCHOBBI TEXHOJIOTHH HEOPTaHMYECKHX Be-

HICCTB».

[Tocne u3y4eHus: JUCHUILIMHBI BBITYCKHUKHU JTOJDKHBI OBITH TOTOBBI K BBITIOJIHCHUIO CIIETYIOLIHX
TPYAOBBIX (PYHKIIUH:
- A/06.6. PazpaboTka npeuioKeHUi 0 KOMIUIEKCHOMY HCITOJIb30BAaHHIO CHIPbS U YTHIIU3AIMU OT-
XOJIOB TIPOHM3BO/ICTBA;
- D/01.6. CoBeplieHCTBOBaHHE TEXHOJIOIUH, MEXaHU3ALUSA U aBTOMAaTHU3alusl POU3BOJCTBEHHBIX

HPOILIECCOB.

KomMmnerenuun oﬁyqammerocﬂ, (l)opMupyeMble B pe3yJibTaTe OCBOCHUS TUCHUIIJIHHBI
B mponecce OCBOCHU A JaHHOW IUCLMILINHBI Y CTyACHTA CI)OpMI/Ip}IIOTCH CJICAYIOIINC KOMIICTCHIIU U

— YHUBEpCaJIbHbIE
Kon xom-
HaumeHoBaHME KOMIIETEHIINH WNHaukaTopbl JOCTHKEHHUS] KOMIIETEHIIUU
NETeHINH
VYKE-1 | CnocoOeH HCIoib30BaTh 3HAHUS 3 - YKE-1 3Hath yueOHbIE peIMEThl €CTECTBEHHOHA-
€CTECTBEHHOHAYYHBIX JUCHUUIUIMH, | YYHOTO LIMKJIA, pacCMaTpUBaTh CBOMCTBA, CBSI3U U
IIPUMEHSTh METO/IBI MaTEMaTHye- B3aUMO/ICHCTBUS TEXHOJIOTMUECKUX 00BEKTOB.
CKOTO aHaJIN3a U MOAECIUPOBAHNA, VY - VKE-1 YMeTh ucnosib30BaTh 3HaHUS €CTECTBEH-
TEOPETUYECKOI0 U IKCIIEPUMEH- HOHAYYHbIX TUCLUIUINH
TalbLHOro uccienoBanud B rmoctas- | B - YKE-1 Brnanets MeTogaMu MaTeMaTH4YECKOrO
JIEHHBIX 3a/1a4ax aHaJIM3a U MOJIETTUPOBAHUS, TEOPETUYECKOTO U IKCIIE-
PUMEHTAILHOTO MCCIIEI0BAaHUS B IOCTABJICHHBIX 3a-
Jadax
— npodeccruoHaIbHbIE
Kon xom-
HanmenoBanune koMeTeHIUN WNHaukaTopbl JOCTUKEHHUS] KOMIIETEHIIUU
MeTeHINH
[1K-1 Crnioco0eH mi1aHupoBaTh U MPOBO- 3- [1K-1 3HaTh ciocoObl MIaHUPOBAHUS U POBEACHUS
IUTh (PU3NYECKUE U XUMUUYECKHE (U3NYECKUX U XMMUYECKUX SKCIIEPUMEHTOB.
SKCIIEPUMEHTBHI, IPOBOIUTH 00pa- V-TIK-1 YMmeTs npoBoaUTh 00pabOTKy pe3ysIbTaToB
O0TKY UX pPe3yJbTaTOB U OLIEHUBATh | SKCIIEPUMEHTOB U OLIEHUBATH MOTPEIIHOCTH, BBIABH-
IIOTPEIIHOCTH, BBIIBUIaTh THIIOTE3BI | TaTh TMIIOTE3bI M YCTAHABIUBATh TPAHUIIBI MX ITPUME-




" YCTaHAaBJIMBATh I'PaHULIbI UX ITIPH-
MCHCHMUS, IPUMECHATh METO/AbI Ma-
TEMATHYCCKOI'O aHajiu3a U1 MOACIIN-
poOBaHUA, TCOPETUICCKOI'O U SKCIIC-
PUMCHTAJIBHOI'O UCCJIICTOBAHUS

HCHHA.

TAaJIBHOT'O UCCJICAOBaHNA.

B-IIK-1 Biagets MeTotaMu MaTEMaTHYECKOTO aHAIH-
3a U MOJIIMPOBAHUSI, TEOPETUUECKOTO U SKCIIEPUMEH-

IK-2 Croco0eH UCHoiIb30BaTh 3HAHUE 3-I1K-2 3HaTh cBOKWCTBAa XUMHYECKHUX 3JIEMEHTOB, CO-
CBOMCTB XMMUYECKUX AJIEMEHTOB, €MHEHUN U MaTepualioB HA UX OCHOBE JJIsl COOMIo/Ie-
COCJIMHEHHI U MaTepuajoB Ha UX HUSI TEXHOJIOTHYECKOTO periaMeHTa
OCHOBE JIJIsl PELICHHUs 3a7a4 Ipo- V-IIK-2 YMeTh ucnonb30BaTh 3HaHUSI CBOMCTB XUMU-
(heccruoHaIbHOM NeSTEIbHOCTH YECKUX AJIEMEHTOB, COEJUHEHUN U MAaTEPUAJIOB HA UX

OCHOBE JIJIsl PEIIeHUs 3a]1a4 110 BBITYCKY MPOAYKIIUU B
CTPOTOM COOTBETCTBHH C TEXHHUUECKUMHU TPeOOBaHU-
SIMU
B-IIK-2 Bnanerp HaBbIKaMU pa3pabOTKH MPETI0KE-
HUSI 10 KOMILJIEKCHOMY MCIIOJIb30BAHUIO ChIPhS U YTH-
JU3ALMH OTXOJI0OB IPOU3BOJICTBA
3agaumn BOCIUTAHMS, peajiu3yeMble B PAMKAX OCBOEHMS 1M CHUIIIIHHbI
BoBJieuenue B pas-
Hanpas- | Co3nanmue ycio-
neHme/ BHii, obeceun- HUcnosab3oBanue BOCIIHTATE/ILHOTO NOTeH- HOILJIAHOBY 0
n1ajaa y4eOHoi U CHUILTHHbI BHEY4eOHYI0 /1esl-
neJIn BaIOIIUX
TeJbHOCTh
[Tpodec- | bopmupoBanue 1.Ucnonb30Banue BocnuTareabHOro nmoreHuu- | 1.Opranuzanus
CHOHAJIb- | TBOPYECKOTO WH- | aJia JUCIHILTUH MPOPECCHOHATBHOTO MOTYJIs HAy4YHOT'O TOAXOJa U
HOE BOC- | KEHEPHO- JUIS1 pa3BUTHS HABBIKOB KOMMYHHUKALIUH, KO- yyBcTBa «Bce B on-
nuTaHue | ro/mpodeccuoHan | MaHIHOW PabOTHI U JIMACPCTBA, TBOPUECKOTO HOM KOMaHJe» uepe3
BHOI'O  MBIIJIE- | HHKEHEPHOTO MBILUICHUS, CTPEMJICHUS CIEA0- | Yy4aCTHE CTYJIEHTOB B
HUS, HABBIKOB OpP- | BaTh B MPOECCUOHAIBHON IEATETbHOCTH MPOBEJICHUN CEMHHa-
TraHu3alMy  KOJI- | HOpMaM MOBEJIeHUs, 00ECIIeUnBAOIIUM HPaB- | POB.
JEKTUBHOM TPO- | CTBEHHBIN XapaKTep TPYAOBOi aesTenbHoCTH U | 2.DopmMupoBanue
EKTHOM JesTeNb- | HECIy>KeOHOTO MOBEACHHUSI, OTBETCTBEHHOCTH MIPOU3BOJCTBEHHOIO
Hoctu (B22) 3a IIPUHATHIC PEUICHUS Yepe3 OATOTOBKY KOJIJIEKTUBU3MA B XO-
IPYNIOBBIX KYPCOBBIX pabOT U MPAKTUYECKUX | € COBMECTHOTO pe-
3aJIaHu, pEIIeHNE KeHCOB, IPOXOKICHUE IICHUST MOJCJIbHBIX U
MpakTUK 1 noaroroBky BKP. MPaKTUYECKUX 3a]1a4.
2.Mcnonb30BaHuEe BOCTUTATENHHOTO MOTEHIIH-
ajna JUCIUILIMH TPOodeCCHOHATBFHOTO MOIYIIS
JUTSL:
- opmupoBaHUS TPOU3BOACTBEHHOTO KOJLIIEK-
TUBHU3Ma B X0J/I€ COBMECTHOT'O PEIICHUS KaK
MOJICJIbHBIX, TAK U IPAKTUYECKUX 334, a
TaKKe IMyTeM MOJAKPETUICHHE palliOHaIbHO-
TEXHOJIOTMYECKUX HABBIKOB B3aMMOJICHCTBUS B
MIPOEKTHOM IEATETLHOCTH YMOIIMOHAIbHBIM
3¢ (HeKTOM YCIEeNTHOTO B3aUMOICHCTBYS,
OILyIIEHUEM pocTa 0011el 3PPEeKTUBHOCTH
P PACTIPEJEIICHUH POEKTHBIX 3a7a4 B COOT-
BETCTBHUH C CHJIbHBIMA KOMIIETCHTHOCTHBIMHU U
AMOIIMOHAIBHBIMUA CBOMCTBAMH YJIEHOB IIPO-
€KTHOW I'PyNIBI.
[Ipodec- | bopmupoBanue 1. Ucnons3oBanue A GOpMUPOBAHUS UyB- 1.Opranuzanus u
CHOHATb- | MPO(PECCHOHANIb- | CTBA JUYHOW OTBETCTBEHHOCTH B O0JIACTH TE€X- | MIPOBEJACHHUE OIKCKYP-
HOE€ BOC- | HOM OTBETCTBEH- | HOJOTHH PEAKTUBOB M OCOOO YUCTHIX BEIIECTB | CHUH, Hay4HO-
MUTAHWE | HOCTH B OOJIACTH, | BOCIIUTATEIHLHOTO MOTEHITHANA OJ0Ka Tpoec- | MpaKTUUeCKHuX  KOH-

TEXHOJIOTUA  BO-
IOMOArOTOBKH U

CHOHAJIbHBIX JUCIHHMIIINH
TexHomorus BOAOIMOATOTOBKH U OYHCTKHU

dbepennuii, Gopymos,
KPYIJIBIX CTOJIOB, Be-



https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE

OYHNCTKHN CTOYHBIX
BOJI, TEXHOJOTHH
MHHCPAJIBbHBIX

ynoOpeHuit conei
U Ienoven / Tex-
HOJIOTHH  OCHOB-

CTOYHBIX BOJ;
TexHoorus KaTanu3aTopoB U aACOPOEHTOB;
TexHOoOTHsI MUHEPAIbHBIX YI00pEeHHi, comeit
U 11esoveit/ TeXHoMoTHsI OCHOBHOTO HEeopra-
HUYECKOI'O CUHTE3a.

2. Pa3BuTHEe HaBBIKOB TBOPYECKOTO MBIILIJICHUS

HOI'O HEOpraHu- | IMyTeM COACHUCTBUA U MOINCPKKH YIaCTHUS CTY-
YECKOI'0 CHUHTE3a, | ACHTOB B HAYYHO-IIPAKTUYECKUX MEPOIIPUATHU-
TEXHOJIOTUM  Ka- | X BHYTPUBY30BCKOT'O PErHOHAILHOTO U/WIIN

TAIU3aTOPOB |
a7copOEHTOB /
TEXHOJIOTUU  pe-
aKTUBOB U 0C000
YHCTBIX BEIIECTB
(B34)

BCEPOCCUICKOTO YPOBHS B Chepe XUMHUCCKUX
TEXHOJIOTH U.

OMHapoB MO BOIPO-
cam mpodeccuoHab-
HOHU JIeATEeIbHOCTHU
2.YyacTue B CTyJIEH-
YECKUX  OJMMIIMAJax
U KOHKypcax Hay4-
HBIX MPOCKTOB, TBOP-
YECKUX MEPOTPHSITH-
X, KOHKypcax TIpo-
(dheccuoHaIBLHOTO Ma-
CTepCTBA, B TOM YHC-
Je TO CTaHgapTam
WorldSkills.
3.Yyactue B monaro-
TOBKE IMMyONUKalUN B
MePUOTUYECKHIX
HAyYHBIX U3JAHUIX;
Vuactue B AeATENb-
HOCTH CTYICHYECKOTO
HAy4YHOTO OOIIECTBA.

CTpykKTypa M cofep:kaHue y4eOHOH JUCIUIIIMHBI

JluciumuinHa mpenoaeTcs CTyeHTaM B 5-oM cemectpe. O0mas Tpy10eMKOCTh AUCIUILTUHBI CO-
craBisieT 5 3auetHbix equaul, 180 ak. yacos.

Kasennapubiii niian

Noe Buabl yueOHoii 1eaTelib-
P HOCTH (B yacax) Makcu
a Ne - CHMAJIb
T HaumenoBanue 21 2
3 = = 5 ATTecTanus pasjaesa MAaJlb-
e pasaeJa (TemMbl) o | = AR N
a 5| el ¢ (dopma) HBIi
M JUCIHUILINHBI > Z p= = =~
| u R |2 = 2| © 6aJ1 3a
a = S | s pazaea
< (=7
a ==
1 | 1-4 | CrocoOslI cuHTE3a 90 8 8 16 | 58 VO, JIP Nel, 25
BEIIIECTB JIP Ne2, 311
2 | 5-8 | CriocoObI OYHCTKH 90/8 | 8 | 8/8 | 16 | 58 JIP Ne3, JIP Ne4, 311 25
BEIIECTB
Bujx npomexyrounoii arrecra- | 180/8 | 16 | 16/8 | 32 | 116 JK3aMeH 50
107011
Coaep:xaHue JIEKIIMOHHOT0 Kypca
YuebHo-
TeMbl JIeKIHH. Bcero
METOAHYEeCKOoe
Bonpocsl, oTpadaTbiBaeMble HA JIEKIHHU 4acoB
odecmnevyeHue
1 2 3
Paznen 1. Cnnoco0bl cHHTE3a BelecTB 8 [1-3]

Tema 1. O0mas knaccu(pUKaNUs BeleCTB

OO6mre 3aKOHOMEPHOCTH.

Tema 2. CuHTe3 BellleCTB HOHOOOMEHHBIM CIIOCOO0M

Kunetnka nonnoro oomena. MonooOMeHHOE paBHOBECHE (CTETICHB TIpe-
BpaIllCHUs NOHHUTA, CTETICHb MIPEBPAIIIEHUS PACTBOPA).

OCHOBBI TEXHOJIOTHMY HOHOOOMEHHOIO CHTE3a. MeTo 16 HOHOOOMEHHOIO
CHHTE3a.

HpI/IMeHeHI/Ie NUOHUTOB IJIA O6GCCOJ’II/IBaHI/I$I BOJEbI. CXGMBI YCTaHOBOK HNOHO-
00MEHHOIr0 00eCCOIUBAHUS BOJIBIL.




Tema 3. CuHTe3 BenlecTB XUMHYECKUM OCAKICHNEM U COOCAKTEHHEM
U3 PacTBOpPOB

DU3NKO-XUMUYECKUE OCHOBBI OCAKICHHS U coocaxaeHus. ObpazoBaHue
XUMHUYECKHUX 0CaJKOB. BpIOOp ycinoBHil ocaxkieHus (cTerneHb KpucTauin3a-
M1 OCHOBHOTO BEIIECTBA U3 PACTBOPA; KOA(D(PHUIIMEHTHI OUMCTKH KPUCTAI-
JIOB, COKPUCTAJUIM3AIIH TPUMECEH).

[IpuMepsl nonyyeHuss XUAMUYECKUX OCAJIKOB B IIpoMbIiuieHHOCTH. Coenu-
HeHust maruuda. Coenunenus meau. Coeaunenus Hukens. CoeauHeHus
amtomunus. Coenunenus xxenesa. Coenunenust Harpus. CoelMHEHUs Map-
ranna. Coegunenus uunka. Coenunenus 6apus. OcBeTiieHue BOJIbl Koary-
JISIIACH.

Tema 4. CuHTe3 HEOPraHMYECKHUX BelECTB KPUOXUMHUYECKUMHU METO-
AaMu

OO6111e NPUHIUIBI KPUOXUMUYECKOW TEXHOIOTHH.

Paznen 2. Cnoco0Obl 0YMCTKH BelleCTB 8 [1-3]
Tema 5. AxcopO1iHOHHBIE CTIOCOOBI OUUCTKHU BENIECTB
Haubonee pacipoctpaneHHble TUIBI cOpOeHTOB. [Ipumepst aacopOIroH-
HBIX CIIOCOOOB OYHCTKH BEIIECTB.
Tema 6. PekTu(ukanmoHHble MeTOAbI 0OUMCTKH BeleCTB
[TpuHIMIBL pacueTa peKTHPHUKAMOHHBIX IporeccoB. [Ipumeps! pektudu-
KallMOHHBIX CTIOCOOOB OYMCTKH BEUIECTB.
Tema 7. DKCTPAKIHOHHBIE METOABI OYHCTKH BELIECTB
[Tpumeps! SKCTPAKIIMOHHBIX CIOCOOOB OUYHCTKHU BEIIECTB.
Tema 8. [I[pyrue MeToabl CHHTE32 M OYMCTKH HEOPraHMYeCKHX BELIECTB
DNEeKTPOXUMHUYECKHE, JTa3ePOXUMHYECKIE, CHHTE3 BEIIECTB B YCIOBHIX
CBEPXBBICOKHX JIaBICHUI
IlepeyeHb NPaKTHYECKUX 3AHATHIA
Yu4eOHo-
Tema npakTuueckoro 3ansaTusa. Bonpocsl, oTpadaTbiBaemMble Bcero
HA MPAKTHYEeCKOM 3aHATHH qacop | "o OAMTIECKOC
obecrneyenne
1 2 3
PacueT ycTaHOBOK JUIsl HOHHOTO 00€CCOIMBAHMS BOJIbI 8 [2]
PacdeT ycTaHOBOK ISl OCaX/ICHUSI M COOCKICHUS 8 [2]
Pacuer ancopOIIMOHHBIX YCTAaHOBOK 8 [2]
Pacuer 3KCTPaKIIMOHHBIX YCTAaHOBOK 8 [2]
Ilepeuennb JabGopaTopHbIX padoT
YuebHo-
Tema 1a6opaTopHbIX padoT. 3axanus, BONPOChl, 0TpPadaThI- Bcero
BaeMble HA JJa0OPaTOPHOM 3aHATHH qacop | Mo OAMTIECKOE
obecrneyenne
1 2 3
[Tony4yeHrne KOHIIEHTPUPOBAHHBIX PACTBOPOB 4 [4]
Pereneparus HOHUTOB 4 [5]
CpaBHHUTeNbHAs OLIEHKA CBOMCTB aJICOPOCHTOB 4/4 [6]
AcopOIMOHHBIE CBOMCTBA aKTUBUPOBAHHOTO YIS 4/4 [6]
3agaHus 1J151 CAMOCTOSITEIbHON PadoThI CTYIEHTOB
Beero YuebHo-
Bomnpocsl 111 caMOCTOATEIbHOI0 H3y4YeHHs (3a1aHus) wacop | METOAMUECKOE
obecrneyenne
1 2 3
Pa3zznen 1. Cnoco0bl CHHTE3a BelllecTB 58 [1-3, 7]

Tema 1. O0mas kaaccupuKanus BeleCTB
[Tonmy4yenne 6GOpHOM KHCIOTHL. BhieneHue noaa u3 mpupoaHbIx Boj. O4ucT-
Ka SKCTPAKLIMOHHON (hOCHOPHOI KHCTOTHI.




Tema 2. CuHTe3 BelecTB HOHOOOMEHHBIM CIIOCO00M

Cratuka HOHOOOMEHHBIX cucTeM. JIMHaMKUKa HOHHOTO OOMEHa.

D¢ dhexkTuBHOE UCTIONB30BaHNE PACTBOPOB PEarcHTOB.

[Ipumepbl HOHOOOMEHHOTO CUHTE3a PEAKTHBOB.

Tema 3. CuHTe3 BellleCTB XUMHYECKUM OCAKICHNEM U COOCANKIeHHEM U3
pPacTBOpOB

I'eTeporeHHble CUCTEMBI OCaI0K-MaTOUHBINA pacTBop. Knaccudukanus me-
TO/I0B XMMHUYECKOTO OCAXACHUS U3 PacTBOPOB. ['eTeporeHHbie METOIbI XU-
MHUYECKOr0 OCaXAeHUs. ' OMOTeHHbIE METO/Ibl XUMUYECKOTO OCAXKICHHUS.
ABTOMaTHYECKOE PEryIHMPOBAHUE MPOIIECCOB XMMUUYECKOTO OCAXKICHUS.
Tema 4. CUHTe3 HeOPraHUYeCKUX BellleCTB KPMOXUMHYECKUMH METO-
AaMHu

[IpuHUHUITBI KPUOXUMHUYECKOTO CUHTE3a HEOPTraHUYECKUX BEIIECTB.

Pazgen 2. Crioco0bl 0OYUCTKHU BELIECTB 58 [1-3, 7]
Tema 5. AxcopO1iHOHHBbIE CTIOCOOBI OYUCTKHU BElIECTB

OcHOBHbIE 32aKOHOMEPHOCTU U OCOOCHHOCTH aJICOPOLIMHU MUKPOTIpUMECEH U3
ra3oB, IapoB U PaCTBOPOB.

Tema 6. PekTu(puKanIMOHHbIE METOIbI OUYUCTKH BellleCTB

OcHOBHBIE 32aKOHOMEPHOCTH U OCOOCHHOCTH PEKTU(DUKAIINN U CYOJIMMAIH-
OHHBIX IMPOLIECCa OYHCTKE BEIIECTB.

Tema 7. JkcTpaKIIMOHHBIE METO/IbI OUMCTKHU BelIECTB

OcHOBHBIE 32aKOHOMEPHOCTU U OCOOCHHOCTH SKCTPAKIIUU MUKPOIIpUMECEei
U3 pacTBOPOB.

Tema 8. /Ipyrue MeToabl CHHTE3a M OUMCTKH HEOPraHNYeCKHX BelllecTB
CamopacnpocTpaHsomuiics: Beicokoremrneparypubiii cuntes (CBC).

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

Peanuzanus ocBOeHUs AaHHON JUCIHUIUIMHBI 00ECIIEUNBACTCS TOCTYIOM KaXKIOro 00y4Yaromierocs
K 0a3zaMm JaHHBIX ¥ OMOMMOTEYHBIM (POHAAM, GOPMHUPYEMBIM IO TOJTHOMY TEPEYHIO AUCHUIUIAH (MOMIY-
7eil) OCHOBHOHM 0O0pa3oBaTenbHOM MporpaMmsbl. Llenpio mpu 3TOM sIBiIsSeTCS BBIPAOOTKA Yy CTYJIEHTOB
HABBIKOB M KOMIICTCHIIMI, TO3BOJISIOMIMX CAMOCTOSITEIIBHO BECTH HCCIICOBATEILCKYI0 M HAy4HO-
MeJarorn4ecKyro padory.

[TpakTryeckasi MOArOTOBKA MPH peayin3alii yueOHOW AMCHUIIIMHBI OPraHU3yeTCs MyTeM MpOBe-
JeHHs JTabOpaTOPHBIX M MPAKTUYECKUX 3aHSITUN, MPEIyCMaTPUBAIONIMNX y4acTHEe OOYYarolIMXcs B BbI-
TTOJTHEHUH OTJEIBHBIX AJIEMEHTOB padoT, CBSI3aHHBIX ¢ OynyIiei mpodeccuoHaIbHOM AeSITeIbHOCTHIO.

[TpakTHyeckasi MOArOTOBKA TaKkKe BKIIOYAET B ce0s 3aHATHS JIGKIIMOHHOTO TUIIA, KOTOPBIE MPEAY-
CMaTpHUBAIOT TepeAady yuyeOHoi uHOopMau 00 yJaronuMcs, HEOOXOIUMON ISl TIOCTEAYIOIIETO BhI-
MOJIHEHUS paloT, CBA3aHHBIX ¢ OyAyIel npodeccuoHaNbHOMN 1eATeIbHOCTHIO.

AynuTopHbIe 3aHATUS TPOBOASTCS B BUE JIeKIU ¢ ucnois3oBanueM 1K u komneroTepHoro npo-
€KTOpa, MPaKTUYECKUX 3aHATHH, ¢ ucnoib3oBanueMm IIK mpu mposenenuu pacueroB. CamocTosTeIbHAS
paboTa CTYAEHTOB NMPOBOAUTCS TIOJ PYKOBOJCTBOM IpEIOIaBaTelei, C OKa3aHWeM KOHCYJIbTAllUN H I10-
MOIIIY TIPH MTOATOTOBKE K KOHTPOJIBHBIM paboTaM, BHINOTHEHUH TIOMAIIHUX 3a/IaHUH.

DoH/1 OLICHOYHBIX CPEACTB
®DoH/T OIICHOYHBIX CPEJICTB MO AUCIHUIUIMHE 00€CIIeUnBaET IPOBEPKY OCBOCHHMS TJIAHUPYEMBIX pe-
3yJIbTaTOB 00y4eHHs (KOMIETEHUUH U UX UHIUKATOPOB) IMOCPEICTBOM MEPONPHUATHIA TEKYIIEro, pyoex-
HOI'0 U IIPOMEKYTOUYHOT'O KOHTPOJIA IO JUCHUIIIIMHE.
CBs13b MeXIy (POPMUPYEMBIMU KOMIETEHIIUAMH M (POPMaMU KOHTPOJII UX OCBOCHMS Mpe/cTaBIIe-
Ha B CJIEAYIOMIEH TabuIle:

HanmeHnoBaHHne KOH-
Ne KO,I[ 1 HAUMCHOBAHUC NHUKATOpPA HanmenoBanue

TPOJIUPYEMBIX Pa3a€iIOB o
/11 pomip y(TeMH§) a NOCTH)KEHUSI KOMIIETEHITNH OIIEHOYHOTO CPEACTBA

Bxo/1HOI KOHTPOJIb

BOHpOCBI BXOAHOT'O KOHTPOJIA

1 BxoaHoit KOHTPOJIb
OAHOM KOHTPO (ycTHO)

ATTecTanus pa3aeiaoB, TEKYIIUN KOHTPOJIb YCIIEBAEMOCTH




1 Crioco0bI cuHTE3a Be- 3-VKE-1, V-YKE-1, B-YKE-1; Ortuer o nabopaTopHOii pa-
[IECTB 3-I1K-1, V-IIK-1, B-TIK-1; 6ote (MMCEMEHHO)
3-T11K-2, V-TIK-2, B-TIK-2 Pemenue 3anay (MMCbMEHHO)
2 CnocoOs! ounictku Be- | 3-YKE-1, V-YKE-1, B-YKE-1,; Pemenue 3a1ad (MMCbMEHHO)
LIECTB 3-I1K-1, V-IIK-1, B-TIK-1;
3-11K-2, V-TIK-2, B-TIK-2

HpOMC)KYTOLIHaﬂ aTTecranus

1 ‘ JK3aMeH ‘ YKE-1, I1IK-1, TIK-2 ‘ YcTHbI# onpoc (YCTHO)

[lepeueHp OCHOBHBIX IIOKa3aTeled OLEHKU pPE3YyJIbTaTOB, JIEMEHTOB IIPAKTUYECKOIO OIIbITA,
3HAHUU M YMEHHH, [TOJUIEKAUX BXOJHOMY, TEKYIIEMY KOHTPOJIO U IPOMEKYTOYHOM aTTeCTallU

HanmMmeHoBaHue KOH-
Ne Kon u naumenoBanue nnaukaro- | Pe3ynbrarsl 0Oy4eHHs MO JUCIH-

TPOJIUPYEMBIX pa3JIEeiIOB
n/n (Tembl) pa JOCTHXKEHUSI KOMIIETCHLIUU IUIMHE

Bxo1HOM KOHTPOJIb

1 | BxoaHoii KOHTPOJIb

ATTeCTaI_[I/IH pa3aciioB, TeKyuIPIﬁ KOHTPOJIb YCIICBACMOCTU

Croco0bI cuHTE3a Be- 3-VKE-1, V-YKE-1, B-YKE-1; 3HaeT MeTOIbI HOHHOI'0 OOMeHa,
IIIECTB 3-1IK-1, V-IIK-1, B-IIK-1; MOHATHE CTENEHHU KPUCTAIIU3alUun
3-11K-2, V-IIK-2, B-TIK-2 OCHOBHOTI'O BEIIECTBA U3 pacTBOpa,
KOA(PUITUEHTA OYUCTKH KPUCTAI-
JIOB, COKPUCTAJUTU3AIIUH TTPUMEcer
Birageer MeTonMKOM NOJTy4EHHUs

1 KOHIICHTPHPOBAHHBIX PACTBOPOB U
pereHepanu HOHUTOB

YMeeT UCIonb30BaTh CIIPAaBOYHbBIC
MaTepuanbl ¥ GOPMYIIBI ISl pac-
YyeTa YCTaHOBOK ITPH HOHHOM
o0ecconuBaHus BOJIbI U YCTAaHOBOK
JUIS OCQKACHHS U COOCAXKICHHUS

CnocoOsl ounctku Be- | 3-YKE-1, V-YKE-1, B-YKE-1, 3HaeT TUIBI COPOEHTOB, peKTU(DU-

IIECTB 3-I1K-1, V-IIK-1, B-T1IK-1; KAIIMOHHBIE U YKCTPAKIIMOHHBIE
3-I1K-2, V-IIK-2, B-IIK-2 CIIOCOOBI OYHUCTKHU
Bnageer meToaukoi ucciaenona-
2 HUSI CBOMCTB aJICOPOCHTOB

YMeeT ucnonbp30BaTh CIPaBOYHBIE
Martepuaibl U hopmysia i pacue-
Ta aICOPOIIMOHHBIX U IKCTPAKITHU-
OHHBIX YCTAHOBOK

IK3aMeH VKE-1, [1IK-1, T1K-2 JleMOHCTpHUpYET OCHOBHBIE 3HAHUS
Y YMEHHsI B COOTBETCTBUU C pas-
Jemamu 1, 2.

OueHoYHBIE CpPeCTBA

No HaunmenoBanue [IpencraBnenue
i OILICHOYHOT'O KpaTkas xapakTepucTuka OIeHOYHOTO CPE/ICTBA OLIEHOYHOT'O CPEJ/ICTBA B
CpeJcTBa donze
1 | BxonHoit CpencTBo KOHTpOJIS, OPraHM30BaHHOE Kak CHelu- | YCTHHIHN onpoc - YO
KOHTPOJTh ajpHas Oecera mpernoaaBaTesi ¢ 00yJaromuMcs Ha

TEMBI, CBSI3aHHBIE C HM3y4aeMOW IUCLUIUIMHOHN, W
paccuMTaHHOE Ha BBISICHEHUE o0beMa 3HaHUU 00Y-
YaloOIIErocs M0 ONPEICIIEHHOMY pa3felly, TEME,
npobJieMe U T.I1.

2 | Oruer o TexHUYECKOe CPelICTBO, KOTOpOe MOXKeT ObITh Hc- | JJabopartopHas pabora -
nabopaToOpHOU MOJIb30BAHO JIUII KOHTPOJISI NMPUOOPETCHHBIX CTy- | JIP




pabote JICHTOM NPO(EeCCHOHATBHBIX HAaBBIKOB U YMEHUH 1O
YIPaBIECHUIO KOHKPETHBIM MaTE€pUAIbHBIM O0BEK-

TOM.
3 | [IpakTuyeckoe Pemenue 3a1a4 peKOHCTPYKTUBHOTO YPOBHS, 1103- | Pemenue 3anau - 31
3aHATHE BOJIAIOILME OLICHUBATh U JUArHOCTUPOBATH YMECHHUS

CHHTE3MPOBATH, aHAIM3UPOBATH, 000011aTh (haKkTH-
YeCKHUil U TeopeTndecKuii Marepuain ¢ popmyaupo-
BaHMEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHUEM
PUYMHHO-CJIEJICTBEHHBIX CBS3CH.

4 | YcTHBIM ompoc CpencTtBo  KOHTpOJsS,  OpPraHM30BaHHOE  Kak | YcTHbIM onpoc — YO
creruaibHas Oecena MpernoaaBaTes c
00y4JarIMMCsl Ha TEMbl, CBS3aHHBIE C HM3y4aeMou
TUCIUIUIMHOM, Y pacCYUTaHHOE Ha BBIICHEHHE
o0beMa 3HaHUH 00yYaroIIerocst Mo ONpeaeIeHHOMY
paszzeny, Teme, npoduemMe u T.1.

Meroauueckue MaTepuasl, ONPEIEIAIOINE IPOLEAYPbl OLICHUBAHNS 3HAHWUM, YMEHUM, BIIaICHUN
U (UJIK) OMBITA ACSITEIbHOCTH, XapaKTePU3YIOIIUX dTanbl GOPMHUPOBAHMS KOMIIETEHIUH.
Bomnpocskl BxogHoro kourpoJis (YO):
1. Kitacchl HeOpraHu4ecKkux BELIECTB
2. BUIpl XUMHYECKOH CBSI3HU
3. ArperatHble COCTOSIHUS BEILIECTB
4. BHyTpeHHss SHEprus
5. CKOpOCTh XUMHUUYECKON peaKIuu
6. BnusiHre KOHIIEHTpALK, TEMIIEPATYpBbI, 1aBJIEHNS] HA CKOPOCTh XMMUUYECKOM peakiyun
7. 'oMOreHHbIE U TeTEPOreHHbIE CUCTEMBbI
8. Karanus
9. HeoOpatumbie 1 06paTUMBbIE PeaKIIuu
10. Cmemenne xummuueckoro pasHosecus. [Ipunuun Jle llarense
Bonpocsl 1151 oT4yeTa 1o JiadboparopHoi padore Nel
1.Kakue npubopsl IpUMEHSIOTCS MIPU U3TOTOBJIEHUM KOHLIEHTPUPOBAaHHBIX pacTBopoB? IlpaBuia
IKCILTyaTalyu.
2.KakoBbI OCHOBHBIE TIOJIOKEHHUSI MHCTPYKIIMH TI0 MTPUTOTOBIICHUIO KOHIICHTPHPOBAHHBIX PacTBO-
POB C MCIIOJIb30BaHHEM OIOPETOUHOI cUCTEMBbI?
3.KakoBbI yCIIOBUSI M3rOTOBIICHUS, TEXHOJIOTHS, KOHTPOJIb U XpaHEHNE KOHIICHTPUPOBAHHBIX pac-
TBOPOB IS OIOPETOYHON YCTaHOBKHU?
4. Kak npoBojATCs pacyeThbl, CBA3aHHBIE C YKPEIUIEHHEM U Pa30aBlIEHHEM KOHILIEHTPUPOBAHHBIX
pPacTBOPOB JUIsl OIOPETOYHON YCTAaHOBKU?
5. Kak npurotoBUTh KOHLEHTPUPOBAHHBIN PACTBOP MPH OTCYTCTBUU MEPHOM MOCY/bI?
Bonpocs! 1i1s1 oTyera o 1adoparopHoii padore Ne2
1. Yro Takoe HOHHBII 0OMEH?
2. Kakue ucnonb3yroTcss HOHUTBI B IPOLIECCE BOJONOATOTOBKH?
3. Ilepeuncnure cnocoObl perenepanui HOHUTOB?
4.Kakue MeTo/ibl BOJIONOATOTOBKH SIBJISIIOTCS HanboJiee MepcreKTUBHBIMU U HasiexkHbIM? HazoBu-
T€ UX CYLIHOCTb.
5. PaccunTaiite 00MeHHYIO0 eMKOCTh KaTroHuTa KY-2, ecim uepe3 ancopOIMOHHYIO KOJIOHKY, CO-
nepxaiyto 10 T 3Toro HOHUTA, IPOITycKaIn 25 J1 BOABI 00IIe KeCTKOCThIO 13,6 MI-,9KB/II.
Bomnpocs! 115 otyera mo sadboparopHoi padore Ne3
1.0t yero 3aBHCHUT asicopOUpyIOLIast CIOCOOHOCTH a/ICOPOEHTA U YEM OHA XapaKTepU3yeTcs?
2. Kak nmony4aroT akTUBHBIE YIJIA?
3.B kakoM BHJIe U3TOTaBIMBAIOTCS YIJIH, IPEAHA3HAYCHHbIE IS aICOPOLIMU U3 Ta30B?
4. B KakOM BHJI€ U3TOTABIMBAIOTCS YITIH, IPSTHA3HAYCHHBIE IS a7ICOPOIIH M3 SKUIIKOCTEH?
5. Kak yBennuuTh ruipouiIbHOCTD yriieii?
Bonpocsl 1151 oTueTa no JiaboparopHoii padore Ned
1. Yro takoe uzbuparenbHas agcopouus’?
2. [lonapHsble U anoJsipHbIE aJCOPOCHTHI.
3. O0BsicHHTE SBJIEHUE TOCTPOHKN KPUCTAIIMUECKON PEIIETKH aJcOpOeHTa.




4. BnustHue paguycoB HOHOB Ha UX CLIOCOOHOCTH aJICOPOUPOBATHCS.

5. Korna nabmonaercs oomenHnas aacop6mus? ['ne ee mpumMeHsroT?

3agayuu AJ1s BHINOJHEHHUS MPAKTHYECKHUX 3aHATHIA:

1. Onpenenuth TpeOyeMoe KOJIMYECTBO aKTUBHOTO YTJIs, BEICOTY CIOSI aIcOpOEHTa U AUaMeTp aj-
copbepa MmepruoIuIecKoro NeHCTBUS TS MOTJIOMICHHS apoB OCH3MHA M3 CMECH €ro ¢ Bo3ayxoM. Pacxon
napoBo3ayuHon cmecu 3450 M/4. HavanbHast koHneHTpanus oenzuHa Cy=0,02 Kr/ne. CxkopocTh napo-
BO3AYIIHOM cMecn ®=0,23 m/c, cuuTas Ha MOJHOE CEYCHUE amIapara, JUHAMUYECKasi aKTUBHOCTH YTJIS
o 6ensuny 7 % (macc.), ocraTouHasi akTUBHOCTH Tocie aecopOuuu 0,8 % (macc.), HachIlHAs MJIOTHOCTD
YIIIA Prac=00 KT/ME. [TpoaomKUTENEHOCTD JECOPOIIMHU, CYIITKU U OXJIKICHUS aICOPOSHTa COCTaBIISIET 66
MUH.

2. Ilo OnBITHBIM JAaHHBIM, TIPOAOJKUTEIILHOCTH MOTJIONICHNUS TapoB xioprukpuHa (Co=0, /M) cioem
akTUBHOTO Y Beicotorr H=0,06 M 1 muiomaapto monepevynoro ceuenus S=0,02 M npu 0OBEMHON CKOPOCTH
V=0,03 M*/mun cocrasister =336 muH. ITo M30TepMe a1COpOIIH XIOPIHKPUHA AKTHBHOCT YIUIS a*(=222
KM, Juamerp vactur yriist dz=1,5 mm. OnpenenuTs: a) Ko3hGHUIUEHT 3aMMTHOrO AekcTBus cios K (orser
3amMcaTh B MHH/M U 9/M); 0) IOTEPIO BpEMEHH 3allIMTHOTO JICUCTBHUS To; B) AMHAMHUYECKUE KO3 PUIMeHTs By
)51 B2.

3. Ecniu B ycnoBHSIX TPEIBIIYIIEH 3a/1a4i CKOPOCTh TTOTOKA MAPOBO3AYIIHON CMECH ®'=5 M/MUH,
TO KaK IpU 3TOM U3MEHSETCS: a) KOAPUIIMEHT 3alIUTHOTO JEHCTBUS CIosl; 0) MOTEpst BpEMEHH 3alllUT-
HOTO JICHCTBUSA; B) MPOJAODKUTEIILHOCTD MOTJIONMICHUS 17151 cios BeicoTot H'=0,1 m?

4. OnpeaenuTh KOJIMUYECTBO TEIJIOTHI, KOTOPOE BhIAENsAETCS 3a 0AuH nepuof (=135 mun) npu an-
copOnmM mapoB HWOIUCTOTO dTHJIA aKTUBHBIM yriem. Jlmamerp ancopbepa 3 M, Beicota cios H=1,0 m.
CkopocTh mapoBO3AYITHONW cMecH ®=25 M/MUH; HayanbHas KoHueHTpauus Co=0,027 Kr/M; KOHIIEHTpa-
IS CMeCH Ha BhIXone m3 azacopbepa C1=0,0002 KF/MS; HACBIITHAS TUIOTHOCTH CJIOS Prac—=500 kr/M°. Ha
CKOJIBKO TIOBBICHTCS TEMIIEPATypa mapora3oBoii cmecu (At)?

5. Ompenenuth pabo4yyro BBICOTY KOJOHHOTO armapara Jjis mpolecca TIyOOKOW OCYIIKH Ta30B
(Crp=2,94- 10® KF/M3) reonutoM tuna NaA mpu crefyromux yclIoBUsAX: BRICOTa HEMTOABIKHOTO ciiost 0,25
M, Co=0,01 KF/M3, CKOpOCTh MapoBO3AyIIHOTO moToka (f), oTHeceHHas K MONHOMY CeueHHMIO ammnapara, 0,5
CM/C, Tyac=180 MuH, T,,=100 MHH.

6. B angcopOunoHHYI0 KOJIOHHY TOCTYIIAe€T HEMPEpPhIBHO €O CKOpocThio 0,5 M/C mapoBo3mymIHas
CMecCh, UMEIOIIasi HauadbHYI0 KOHLIEHTPAUIO Cy,y =0,1 kr/M°. KOHIEHTpALHs TapOB OITIOMAEMOr0 KOM-
noHenTa Ha BEIX0j1e Cyo=0,006 kr/m’. [Tormomenne IIPOU3BOJIUTCS] AKTUBHBIM YIJIEM, HENIPEPBIBHO ITOCTY-
MaronMM B KOJIOHHY. [laHa m3orepma ancopOuuu mormoliieHus BemecTsa Ha yrie (puc. 1). Koaddurment
Mmaccorepemaun K,=5,1 ¢t Vrom BBIXOJHUT M3 KOJOHHBI HACHIIIEHHBIM Ha 61 % OT cBOed paBHOBECHOM
aKTUBHOCTH. OTNpeeTUTh CKOPOCTh JABMKEHHSI U BBICOTY CJIOS YIJIS B KOJIOHHE.

Bonpocel k 3x3ameny
OO6mIre 3aKOHOMEPHOCTH CUHTE3a BEIIECTB
CraTvka HOHOOOMEHHBIX CUCTEM.
Kunernka nonHoro oomeHa.
JluHaMuKa HOHHOTO OOMEHa.
HNonooOMeHHOE paBHOBECHE (CTETIEHh MPEBPAIEHUSI HOHUTA, CTENIEHb MTPEBPAILICHHS paCTBOPA).
OCHOBBI TEXHOJIOTUM HOHOOOMEHHOTO CUHTE3a.
MeToas HOHOOOMEHHOT'O CHHTE3A.
[Tonmy4yeHne KOHIIEHTPUPOBAHHBIX PACTBOPOB.
CuHTE3 TPYAHOPACTBOPUMBIX COCTUHEHUH.
0. MoHOOOMEHHBIN CHHTE3 C y4aCTHEM I'a3000pa3HbIX PETEHTOB.
11. Pereneparniviss HOHUTOB.
12. Perenepanusi KaTHOHUTOB.
13. Pereneparnusi aHHOHHUTOB.
14. D¢ dexTrBHOE NCTIONTB30BAHUE PACTBOPOB pEareHTOB.
15. I[Ipumepbl HOHOOOMEHHOT'O CHUHTE3a PEAKTUBOB.
16. [Tony4yenue 6OPHOM KUCIOTHI.
17. Beigenenue oaa u3 MPUPOIHBIX BOJI.
18. Ouncrka 3KCcTpaKIMOHHON (POCHOPHON KUCTOTHI.
19. [IpumeHeHEe HOHUTOB TSI 00€CCOIMBAHUS BOJIBI.
20. VicxonHble JaHHbIE U1 IPOSKTHUPOBAHUS YCTAHOBOK 00€CCOIMBAHUS BOJIBI.

RoOoo~Nooa~WONE



21.
22.
23.
24,
25.
26.

217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,
45.
46.

47.
48.
49,
50.

CxeMbl yCTaHOBOK HOHOOOMEHHOTO 00€CCOIMBAHUS BOIBI.

[IpoekTupoBaHue yCTAaHOBOK JJI HOHHOT'O 00€CCOTUBAHUS BOJIbI.

DU3NKO-XUMUYECKUE OCHOBBI OCAKICHHS U COOCAKICHUS.

OO6pazoBaHne XUMUYECKUX OCAJKOB.

['eTeporenHsie CUCTEMBI OCaJOK-MATOYHBINA PACTBOP.

Br16op ycnoBuit ocaxkaeHus (cTeneHb KpUCTaUIU3allii OCHOBHOT'O BEIIECTBA U3 PacTBOpa; KO-
3G GUIHEHTHI OYUCTKH KPUCTAIUIOB, COKPUCTAIUIM3ALINN TIPUMECEH ).

Krnaccudukanys MeTo10B XUMUYECKOTO OCaXKICHUSI U3 PACTBOPOB.

I'ereporeHHBIC METOIBI XUMHUYECKOTO OCAXKICHHUS.

I'oMoreHnHbie METO/IbI XUMUYECKOTO OCAKICHUSI.

[Tpumepsl MONTYYCHUS] XUMHUYECKUX OCAKOB B TIPOMBIIUICHHOCTH.

CoenuHeHus MarHus.

CoequHeHUsT MEIH.

CoenuHeHus: HUKEIS.

CoenuHeHus aqTlOMUHHUS.

CoenuHeHus Xxenesa.

CoenuHeHus HaTpUsL.

CoenuHeHus Maprasua.

CoenuHeHus [IUHKA.

Coenunenus G6apus.

OcgeTJieHne BO/IbI KOAryJIsLHen.

OO011re NpUHIUIBI KPUOXUMUYECKOW TEXHOIOTHH.

[TpuHIHITBI KPHOXMMHYECKOTO CHHTE3a HEOPTaHUIECKHUX BEIICCTB.

OcHOBHBIE 32aKOHOMEPHOCTH U OCOOCHHOCTH aJICOPOIIMH MUKPOIPUMEcei 13 Ta30B, MapoOB U pac-
TBOPOB.

Haubonee pacnpoctpaneHHbIE THUIIBI COPOCHTOB.

[Tpumepsl ancOpOIMOHHBIX CTIOCOOOB OYMCTKU BEIIECTB.

OcHOBHBIE 32aKOHOMEPHOCTH U OCOOCHHOCTH PEKTU(DHUKALINY U CYOJIMMaIlMOHHBIX Mpoliecca
OYHCTKE BEIICCTB.

[Tpumeps! peKTU(UKAITMOHHBIX CIIOCOO0B OYMCTKHU BEIIECTB.

OcHOBHBIE 32aKOHOMEPHOCTH U OCOOCHHOCTH SKCTPAKIIUH MUKPOIIPUMECEH U3 PaCTBOPOB.
[Tpumephl SKCTPaKIIMOHHBIX CIIOCOOOB OYMCTKH BEIIECTB.

DNEKTPOXUMHYCCKHE, JIA3ePOXUMUYCCKUE, CHHTE3 BEIIECTB B YCIIOBHUSX CBEPXBBICOKHX JABJICHUH,
camopacmhpoCTpaHsoIuics BeicokoTemnepaTypHsliii cuute3 (CBC).

OI_IGHI/IBaHI/IC CTyA€HTa HAa 3K3aME€HE 10 JUCIUIIIINHE «TexHomorus PCaKTHUBOB U 0c000 YHCTBIX

BEIIECTBY:
Bbajabl
(utoroBoit OcBoenue
N . . TpeGoBanus Kk 3HAHUAM
PEUTUHIOBOM | KOMIETEeHIH
OLIEHKN)
100-85 [IponBunyThIii | OTBETHI HA OCTABJIEHHBIE BOMPOCHI MOJIHBIE, YETKHE U Pa3BEPHYTHIE.
YPOBEHB Pemenus 3amad  JIOTMYHBI, JOKa3aTeIbHbI U JIEMOHCTPHUPYIOT
AHAIUTUYECKUE ¥ TBOPUECKHUE CTOCOOHOCTH CTY/ICHTA.
84-70 Cpennuit JlaroTcs moNHBIE OTBETHI HA TOCTaBJIECHHBbIE BOMpOCkl. [lokazaHo
YPOBEHb YMEHHUE BBIICIATh MPUUMHHO-CIEACTBEHHbIE CBA3U. [lpu pemienun
3aay  JOMYIIEHbl HE3HAYUTEIbHBIE OIMMOKHU, WCIpaBIEHHBIE C
MOMOIIIBIO «HABOJISAIIMX» BOIIPOCOB MPENOJaBaTEN.
69-60 bazoBrriit OTBeTbl Ha BONPOCHI U PEUICHUs MOCTABIEHHBIX 337a4 HEJI0CTaTOUYHO
YPOBEHB nosHble. JIoruka W TOCTIeA0BAaTeIbHOCTh B PEIICHUH 3a7a4 UMEIOT
HapyleHus. B oTBeTax oTCyTCTBYIOT BBIBOJIBI.

CTy,Z[CHT, HOJIy‘{I/IBIJ_II/Iﬁ MeHee 60% oT MakcuManbHOIO Oajia 3a pasacit AMCHUIITIMHBL WA IIPO-

MCXKYTOYHYIO aTTECTAllUI0, CHUTACTCA HEATTCCTOBAHHBIM I10 JIaHHOﬁ JUCIHUIIIINHE.

HToroBas olieHKa BBICTaBIISETCS IMyTEM IICPECBOaAA Ha6paHHBIX 0aJIOB B COOTBETCTBHH CO ciaeny-

IOLIEN TaOIHIIEi:




Onenka no 5-0amIbHOM mIKane ORI SO S0 S Ouenka ECTS
HK3aMEeH
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4 — «xopouioy 75-84 C
70-74 D

3 — «yoosremeopumenbHo» 65-69
60-64 E

2 — «Hey0081emeOPUMETILHOY Memnee 60 F

Y4eOHo-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieueHne Y4eOHOH TN CHUIITTHHbI
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1. Xumudeckas TEXHOJIOTHSI HEOPTaHUYECKUX BemecTB : yuebnoe nmocobue / T. I'. Axmeros, B. M.
byceirun, JI. T'. Taiicun, P. T. AxmeroBa ; nox penakiueit T. I'. AxmeroBa. — 2-e u3., ctep. — CaHKT-
[TetepOypr : Jlanp, 2019. — 452 c. — Pexum nocryma: URL: https://e.lanbook.com/book/119611.

2. bapanos JI. A. I[Ipormeccel u anmapaTbl XUMHYECKOW TEXHOJIOTUH : yuyeOHoe mocooue / 1. A.
bapanoB. — 3-¢ u3n., crep. — Cankr-IlerepOypr : Jlanb, 2020. — 408 c. — Pexum nmocryma: URL:
https://e.lanbook.com/book/130186.

JononHuTenpHas tuTeparypa:

3. Anekcanapona J. A. Heopranunueckas xumusi. TeopeTuueckue OCHOBBI U JTa0OPAaTOPHBIN Mpak-
TUKYM : yueOHUuK / D. A. Anekcanaposa. — 3-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2020. — 396 c.
— Pexum nocryna: URL:https://e.lanbook.com/book/130569.

4. 3yooa H.I'. [TomydeHrne KOHIICHTPUPOBAHHBIX PAcTBOPOB / MeToAMYeCKHe yKa3aHUs K BHI-
MTOJTHEHHIO JTabopaTopHbIX pad. Ampoodarus, 2020.

5. 3yboBa H.I'. Perenepanus noHUTOB / MeTOoIMUECKUE yKa3aHHUS K BBIMOJIHEHUIO Ja00paTOPHBIX
pab. Anpobarus, 2020.

6. 3y6oBa H.I'., TapanoBa C.A. HccnemoBanue CBOWCTB afcopOeHTOB / MeTonn4eckne yKazaHus
K BBIITOJTHEHUIO JJabopaTopHBIX pad. — bamakoro, 2021. - 20 c.

7. XKypuan «Tpynst BI'MY. Xumust u TeXHOIOTHsI HEOPraHUYECKUX BelIeCcTB. - PexxuM nocryna:
https://e.lanbook.com/journal/2484

IIporpammuoe obecnieuenune u UnTepHeT-pecypcebl:
[Iporiecc peanuzanmu oOpa3zoBaTEIHLHON MPOrpaMMbl 00ECTIEYEH HEOOXOIMMBIM KOMILJIEKTOM JIH-
LIEH3UOHHOT'O IPOrPaMMHOT0 00ECTIeUeHHMS.

MarepnanbHO-TeXHH4YECKOe o0ecnedyeHrne y4eOHOH TUCHUIINHBI
3aHsATHS TPOBOASATCS B yUeOHOW ayAUTOPHH, MPEeAHA3HAYEHHOM I MPOBEACHUS 3aHATUH JEKIU-
OHHOT'O M IPAKTHUYECKOIO THUIA, TPYNIOBBIX M MHAWBHUIYAJIBHBIX KOHCYJIbTAIMI, TEKYIIET0 KOHTPOJSA U
MIPOMEXYTOUHOM aTTecTali. AyIUTOpUs OCHAILlEHAa HEOOXOAUMBIM 000PYy/I0BaHUEM.
B pacnopspkeHun 00y4aronmxcsi CTy/IeHTOB UMEIOTCS AIEKTPOHHO-0MOIMOTEYHbIE CUCTEMBI.

Y4eOHO-MeTOoAHYeCKHEe PEKOMEH ALY Il CTYACHTOB

1. YkazaHus 1is npocaylnBaHus JEKIUN

[lepen HayanoM 3aHATUN BHUMATEIHHO O3HAKOMUTHCS C YUEOHBIM IJIAHOM MPOBEACHUS JSKIHHA U
CIMCKOM PEKOMEH/I0BaHHOM JTUTEpaTypHl.

Ilepen nmoceneHueEM OUEpEIHON JIEKIIUN OCBEKUTD B MAMATH OCHOBHBIE KOHILIETILIUY TPONEHHOTIO
paHee marepuana. [loaroToBuTh Npu HEOOXOAUMOCTH BOIIPOCHI MpenoaaBaTento. He Haio omacaThes, 4To
BOMPOCHI MOT'YT OBITH IPOCTHIMHU.

Ha nexium ocHOBHOE BHUMaHueE ClelyeT yaensaTh He GopMysiaM U MaTeMaTHYeCKUM BbIKJIa/IKaM,
a coJIep>KaHUI0 U3Yy4aeMbIX BOIIPOCOB, ONIPENIEIEHUSIM 1 TOCTAaHOBKAM 3aj1ay.

B nporecce u3yueHus JEKIUOHHOTO Kypca HE0OX0IMMO IO BO3MOKHOCTH YacTO BO3BpAIIaThCsl K
OCHOBHBIM TOHSATHSM M METO/IaM pelIeHHs 3a7a4 (37ech BO3MOXKEH BHIOOPOUHBIA KOHTPOJIb 3HAHUH CTY-
JICHTOB).

XKenaTenpHO UCMONB30BaTh KOHCIEKTHI JEKIUNA, B KOTOPBIX MCIIOJIB3YETCsl MPUHSATAs MpernojiaBa-
TeJeM cucTeMa 0003HauYeHUH.

Jnst 6osee moxpoOHOTo U3yUeHHsI Kypca cienyeT padoTars ¢ peKOMEHIOBaHHBIMH JTUTEPaTypHbI-
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MH UCTOYHHUKaMH U BHOBb ITOABJIAOIMHUMHUCA HCTOYHHUKAMU.

2. Yka3aHus U y9acTHs B IPAKTHYECKUX 3aHATHAX

Hepe;[ MOCCHICHUCM NPAKTUYCCKOTO 3aHATUSA YACHUTb TEMY U CaAMOCTOATCIIBHO U3YYUTH CBA3AH-
HBIC C HEH MOHATHUS U METOJBI pemeHus 3aqad. [lepen pemennem 3a1a4 akTHBHO y49acTBOBAaTh B 00CYX-
ACHHUU C IIPLroaaBaTCicM OCHOBHBIX HOHﬂTHﬁ, CBSI3aHHBIX C TEMOM MPAKTUYCCKOI'0 3aHATHA. B mnmponecce
penIeHus 3aad BECTH AUCKYCCHIO C TPEToiaBaTeieM O MPaBUIbHOCTU MPUMEHEHUS] METO/IOB X pelle-
Hus. [1o BO3MOKHOCTH CaMOCTOSTENILHO JIOBOJUTH PEIICHUE MpPEJIaraéMbIX 3a7ad 0 OKOHYATEILHOTO
uTora. B KoHIle MPaKTUUECKOTO 3aHATHS IPU HEOOXOJUMOCTH BBIICHUTD Y IIPENOaBaTeNsl HESICHBIE BO-
npocsl. OCHOBHBIE PE3yJIbTAThI BBHIIOIHEHUS paOOTHl HEOOXOIMMO pacieyaTarh.

3. YKkazaHus 1S BBIIOJIHEHHUS JIAOOPATOPHBIX PaboOT

Cobaronate TpeOOBaHMS TEXHUKH 0€30MacHOCTH, /JIsl Yero MpOoCylaTh HeOOXO0JMMbIe pa3bsiCHeE-
HUSI O IPAaBHJIBHOCTU TOBeieHHs B Taboparopuu. [lepen BeimonHeHneM 1abopaTopHOil paboThl IPOBECTH
CaMOCTOSITENILHO TIOJTOTOBKY K paboTe M3y4yHB OCHOBHBIE TEOPETHUECKUE TOJI0KEHUS, 3HAHUE KOTOPBIX
HEOOXOMMO U OCMBICJICHHOTO BBIITOJHEHUS paboThl. B mporecce BeImomHeHNsT pabOTHI CleAyeT Mo-
CTOSTHHO OOIIAThCS C MpeTnoaBareieM, He TOMyCKas 0 BO3MOXXHOCTH HENPABUIIbHBIX JeicTBUN. OCHOB-
HBIC PE3yJIbTaThl SKCIEPUMEHTOB HE00X0ANMO 3aHKCHPOBATh B MHUCbMEHHOM Buze. Ilpu caaue 3ayera
1o paboTe MOArOTOBUTH OTYET O MPOAETAHHOM paboTe, Te JOJKHBI OBITh OTPAKEHBI OCHOBHBIEC PE3YJib-
TaThl U BBIBOJIBI.

4.Yxa3aHus AJ1s BBIIIOJIHEHUS CAMOCTOSITEIbHON paOOThI

[MTonyunTs y mpenonaBarens 3aJaHue M CHHCOK PEKOMEHJIOBAaHHOM JMTepaTyphl. V3yuenue Teo-
PETHYCCKUX BOIPOCOB CICAYCT IMPOBOAUTL IO BO3MOXHOCTH CaAMOCTOATCIIBHO, HO IIPpHU 3aTPYAHCHUAX
oOpararbest K mpenojasareinto. [1oAroToBUTh MMChbMEHHBIN OTYET O MpojenaHHoi padore. [Ipu BbImo-
HEeHNH (POHTAIBHBIX 33aHUH 110 YCMOTPEHHIO MperoaBaTelisi paboTa MOKET ObITh OIlCHEeHa 0€3 MHUCh-
MEHHOTO OTYETa Ha OCHOBE OTBETOB HAa KOHTPOJILHBIE BOIPOCHI, IPU YCIOBUU aKTHBHOH CaMOCTOSATEIb-
HOU paboThl. [ToArOTOBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

MeToauyeckue peKOMeH AU /sl MPenojgaBarTesiei

1. Ykazanus 1Ji NpoBeACHUS JEKIUH

Ha mepBoii BBOAHOM JIEKIIUU CIENaTh OOIIHKA 0030p coAepKaHUI Kypca M OTMETUTh HOBBIC METO-
Ibl U TOAXOJBI K PEIICHUI0 3a/lady, pacCMaTpUBaEMbIX B Kypce, JOBECTH JO CTYJICHTOB TpeOOBaHMS Ka-
(dbenpsl, OTBETUTH HA BOTIPOCHI.

[Tpu MOATOTOBKE K JICKIIMOHHBIM 3aHSATHSM HEOOXOJUMO MPOAYyMaTh IUIaH €r0 MPOBEACHHUS, CO-
Nep’)KaHue BCTYMUTEIbHON, OCHOBHOM M 3aKJIOYUTEIHLHOM YacCTH JIEKIIUU, O3HAKOMUTHCS C HOBHHKAMHU
y4eOHON U METOJUYECKON TUTEPATyphl, MyOIUKALUSIMH MIEPUOJUIECKON MeYaT Mo TeMe JIEKIIMOHHOTO
3aHATHUS. Y TOYHHUTH TUJIAH TTPOBEICHUS TTPAKTUUECKOTO 3aHIATHS 10 TeMe JieKiuu. [lepen nznoxxeHnem Te-
KYIIIETO JICKIIMOHHOTO MaTepuala HaTOMHUTh 00 OCHOBHBIX UTOTaX, IOCTUTHYTHIX HA MPEIbITYIIUX JTEeK-
nusx. C 3To# 1enpl0 33aTh HECKOJIBKO BOIPOCOB ayJUTOPHH W OCYIIECTBUTH BBIOOPOYHBIM KOHTPOIH
3HaHUS CTYJEHTOB.

B xome neKknroHHOTO 3aHATHS MpenoaBaTelb JOJKEH Ha3BaTh TeMY, yUeOHBIE BOMPOCHI, O3Ha-
KOMHTbH CTYJIEHTOB C IIEPEUHEM OCHOBHOMW W JOTOIHUTENBHOU JIUTEPATYPHI IO TeME 3aHATUA. PackpbiBas
coJiepKaHue Y4eOHBIX BOIPOCOB, aKIIEHTUPOBATh BHUMAHUE CTY/IEHTOB HA OCHOBHBIX KaTETOPUSX, SIBJIE-
HUSAX U Tpoleccax, 0COOCHHOCTSIX UX MPOTeKaHWs. PacKphIBaTh CYIIHOCTh M COJAEP)KaHUE PA3IUYHBIX
TOYEK 3PEHUS U HAYYHBIX TIOJIXO0JI0B K OOBSICHEHUIO T€X WJIM UHBIX SIBJICHUH U TIPOIIECCOB.

CrnenyeT apryMeHTHpPOBaHO OOOCHOBATh COOCTBEHHYIO MO3HUIIMIO MO CIIOPHBIM TEOPETHYECKUM
Borpocam. [IpuBoauTh mpumepsl. 3aaBaTh MO XOAY U3JIOKEHHUS JIEKITMOHHOTO MaTepralia pUTOPHIECKUE
BOIPOCHI U CAMOMY JIaBaTh Ha HUX OTBET. JTO CIIOCOOCTBYET aKTUBHU3AIMH MBICIUTEIHHON NeSTEIIbHOCTH
CTYJICHTOB, TIOBBIIICHUIO UX BHUMAaHUS W MHTEpEca K MaTepuaiy JISKIH, ee cojepkanuro. [IpernogaBa-
Teb JTOJDKEH PYKOBOAUTH PabOTOM CTYJEHTOB MO KOHCIEKTHPOBAHHIO JIEKIIMOHHOTO MaTepuaia, MoJ-
YEPKUBATh HEOOXOAMMOCTh OTPAKEHUSI B KOHCIIEKTaX OCHOBHBIX TMOJIOKCHHH HM3y4aeMOl TEeMbI, 0C000
BBIJIETISIS, KaTerOPHANIbHBIN anmapaT. B 3akirouuTebHOM YacTH JIGKIIMH HEOOXOAUMO C(HOPMYIUPOBATH
oO1rre BBIBOBI TT0 TEME, PACKPBIBAIOIINE COJIEPKAHUE BCEX BOIPOCOB, MOCTABIEHHBIX B JIEKITUU. O0b-
SIBUTh TUIAH OYEPETHOTO MPAKTUYECKOTO 3aHATHS, 1aTh KPAaTKHE PEKOMEHJIALUU MO MOJArOTOBKE CTY/AEH-
TOB K 3aHATHIO. OTpeneuTh MECTO M BPEeMsl KOHCYJIbTAllUM CTYACHTAM, MOXKETABIIUM BBICTYIIUTHh HA
MPAKTUYECKOM 3aHSATHH C JOKIagamMu U pedeparamu. Ha mocnenHel nekuuu yAaenuTh BpeMs s 0630pa
Han0oJiee BAXKHBIX MOJOKEHUM, PACCMOTPEHHBIX B KypCe.

2. Ykazanus AJis NIpOBEACHUS TPAKTUYECKUX 3aHSITHIA:



Yerko 0003HAUUTH TEMY MPAKTUYECKOTO 3aHATHSA. OOCYAUTh OCHOBHBIC TMOHSTHS, CBSI3aHHBIC C
TeMoH 3aHATHA. B mporecce pemeHus 3a1ad BECTH JUCKYCCHIO CO CTYAEHTaMM O MPaBUJIBHOCTU MpHMe-
HEHMsI TeOpeTUYeCKHX 3HaHUKH. OTMedaTh CTYAEHTOB, HanOOJee aKTUBHO YYaCTBYIOUIMX B PEIICHUU 3a-
Ja4 U JUCKycCUsX. B KOHIle MpakTHYeCKOro 3aHsATHS 3a/1aTh ayJUTOPUU HECKOJIbKO KOHTPOJBHBIX BO-
IIPOCOB.

3. Yka3aHus 7151 TPOBEICHUSI TA0OPAaTOPHBIX 3aHATHA.

Cobmronats TpeOOBaHUS TEXHUKH 0€30IIaCHOCTH M MPOBOAUTH HEOOXOIMMBIE Pa3bsICHEHUS O Tpa-
BIWJIBHOCTH ITOBeJIeHHs B Jlaboparopu. Ilepen BbinmonHeHneM J1a00paTOPHOM pabOThl IPOBEPUTH CTETIEHb
TOTOBHOCTHU CTYACHTOB, HATOMHUTH U OOCYJMTH OCHOBHBIE TEOPETUUECKUE MTOJIOKEHHS, 3HAHUE KOTOPHIX
HE00XO0AMMO JJIsi OCMBICIIEHHOT'O BBIIOJIHEHUs paboT. B mpouecce BbinosHeHUs: paboThl ClieAyeT HOCTO-
SIHHO 00IIaThCsl CO CTYACHTAMH, HE I0IYCKas 110 BO3MOYKHOCTH MX HETPaBWIBHBIX JeiicTBUil. TpeboBaTh,
YTOObI OCHOBHBIE PE3yJIbTaThl SKCIIEPUMEHTOB ObUIM 3a(MKCHUPOBAHBI CTYAEHTaMH B MIUCbMEHHOM BUJIE.
[Tpu npueme 3auera o pabore TpeOOBATH OTUET O MPOJECIAHHON paboTe, TlIe TOJKHBI OBITH OTPAKEHBI
OCHOBHBIE PE3YJIbTAThl U BBIBOJIBI.

4.Yka3aHus 10 KOHTPOJIIO CaMOCTOSTEIbHOM paboTHI CTYIEHTOB

ITo ycMoTpeHuto nmpernojaBaTess 3a/laHie Ha CaMOCTOSITEIbHYI0 pab0oTy MOXKET ObITh MHANUBUIY-
bHBIM WK (POHTAIBHBIM. [IpH HCHOIB30BAaHWM MHIUBUAYAJIBHBIX 3aJaHU TPeOOBAaTh OT CTyIEHTa
MUCbMEHHBIA OTYET O IpozenaHHoil pabore. [Ipu npumeHeHHH (QPOHTAIBHBIX 3aJlaHUM BECTU KOJUIEK-
TUBHBIE OOCYX/IEHUS CO CTYACHTAMH OCHOBHBIX TEOPETHUECKUX MOJIoKeHHH. C 1eIbI0 KOHTPOJIS Kaye-
CTBA BBIIIOJIHEHUSI CaMOCTOATENbHOM paboThl TpeOOBaTh MHAMBUAYAJIbHBIE OTUYETHI (JIOIIYCTUMO BMECTO
MUCHMEHHOTO OTYETa IPUMEHSTh WHAWBUYAIbHBIE KOHTPOJIBHBIE BOIIPOCHI).

[Iporpamma cocrapiieHa B coorBercTBUU ¢ TpedoBanuasmu OC HUAY MUODU u yuebHBIM mi1a-
HOM OCHOBHOW 00pa3oBaTelbHOH NpOrpaMMmbl MO HampaBieHHto moarotoBku 18.03.01 «Xumudeckas
TEXHOJIOTHS».

Pabouyro nporpammy coctaBui: A0IEHT, ['epacumona B.M.

Penensent: Kynp6sikuna B.1O.

[Tporpamma onobpena na 3aceganuu Y MKH 18.03.01 «Xumuueckas TEXHOTOTHS.
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