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Jluct BHeceHus usmenenuit B P11/
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Yr1BepxkaeHa YUEHBIM COBETOM (aKyabTeTa
(ITporokon YC ®OKEIT - Ne 6a ot 12.03.20 r.) Ha 2020 rox Habopa

Onobpena Ha 3aceJaHUHU METOAMYECKOW KOMHCCUU
(ITpotoxon MK ®®KEII - Ne 5 ot 27.02.20 1.)
Onobpena Ha 3acenannu kadenpsr EJI

npotokoia Ne 6 ot 20.02 .2020) H.H. Muxaiinosa

VYr1BepxkaeHa YUEHbIM COBETOM (aKyabTeTa

(mportokon Yuénoro coBera ¢pakynprera Ne 6a ot 11.03.2021)

Ha 2020 rox Habopa

Onobpena Ha 3aceJaHUHU METOAMYECKOW KOMHCCUU

(mpoToKOJI MeToauYecKoi Komuccuu ¢axkynabrera Ne 3 ot 25.02.2021)
OnoGpena Ha 3acenanuu kaheaps EJ]

(mpotokon Ne 6 ot 17.02.2021) A.T". XKXykoBa

VYr1BepxkaeHa YUEHBIM COBETOM (aKyabTeTa

(mpoTtokon Yué€noro coBeta ¢akynpTeTa Ne 8 ot 15.03.2022)

Ha 2020 rox Habopa

Onobpena Ha 3aceJaHHU METOAMYECKOW KOMHCCUU

(mpoTokoa MeToauuecKoi komuccuu ¢axyabrera Ne 3 ot 28.02.2022)
Onobpena Ha 3acenannu kadenpsr EJI

(mpotokon Ne 6 ot 16.02.2022) A.T". XKXykoBa
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1 leap AUCHUNIINHBI

B pesymbraTe OCBOEHHS MaHHON IUCHMIUIMHBI y OOYy4aromerocs JJOJDKHBI OBbITh
chopMUpOBaHBl KOMITETEHIIMM OCHOBHOM MPOQECCHOHAIIBHOW 00pa3oBaTeIbHONW MPOrPaMMBbI

OakanaBpuara:
OIIK-8

CopepxaHrie KOMIETEHIMHN KaK MJIaHUPYEMbIX PE3yJbTaTOB 00YUYEHHS M0 TUCIUIUINHE

cM. Tadymnel 1 u 2.

1.1 ®opmupyemblie KOMIETEHIUH
Tabmuua 1 — @opmMupyembie TUCIHUTUIMHON KOMIIETCHIIUN

HaumeHoBanwue Buia HaumeHoBanwme Koj n Ha3BaH#HE KOMIICTCHIIHU
KOMIIETCHIIUH KaTeropuu (TpyIibl)
(YHueepcanvhas, KOMITCTEHITUI
obwenpogheccuonanvhas,
npogeccuonaibras)
OobmenpodeccnonanbHas Hayunbie ocHOBBI OIIK-8 Croco0eH  OCyIIEeCTBISTh
MelarorH4ecKon MEIaroru4eckyro  JIeSITeIbHOCTh Ha
JIEATEIIbHOCTH OCHOBE CIIeIIMAIbHBIX HAYYHBIX 3HAHUU

1.2 UuaukaTopbl JOCTUKEHUSI KOMITETEHIIM I
Tabnuua 2 — MHAMKAaTOPBI JOCTHKEHHUS] KOMIIETEHIUH, (hopMupyeMble TUCIUIIITMHOMN

Kong 1 na3ssanue
KOMIIETEHIIUHU

WNuaukaTopsl JOCTIKEHUS KOMITCTEHITHH
o OIIOIT

JUCcUuIIUHBL ¥ PaKTHKH,
(dbopMHpYyIOLIHE KOMIIETSHIHIO
OIloII

OIIK-8 — Cnocoben
OCYILIECTBIISTh
MeJarorn4ecKyro
JesITeIbHOCTD Ha
OCHOBE CIIEIUAThHBIX
HAaY4YHBIX 3HAHUH

OIIK-8.1 Tlpumensier cneuralibHbIE
Hay4YHbIE 3HAHHS TPEIMETHON
00/1aCTH B II€AArOTMYECKOMN
JESATETLHOCTH IO TTPOQHITIO
MTOJATOTOBKH.

OIIK-8.2 Bnangeetr MmeTomaMu
HAyYHOTO MCCIICIOBAHUS B
MpEeAMETHOM 001acTH

b1.0.10.01 Iuromorus c
OCHOBAMM T'HCTOJIOTUH U
YMOPHUOIIOTUH.
b1.0.10.02 3o0morus.
b1.0.10.03 boranuka ¢
OCHOBaMHU MUKPOOHOJIOTUH U
¢u3noIOrNM pacTeHui.
b1.0.10.04 AraTomus
YyeJI0BeKa.
b1.0.10.05 O06m1ast sxoorus
b1.0.10.06 ®usuonorus
YyeJIoBeKa U KUBOTHBIX
b1.0.10.07 buoxumust
b1.0.10.08 MonekynspHas
OMOJIOTHS U TEHETHKA
b1.0.10.09 Teopus sBosronuu
b1.0.11.01 OcHoBEI
CTEXUOMETPUU U XUMHUYECKOTO
IKCIIEPUMEHTA
b1.0.11.02 O6masa u
HEOpPraHWYECKask XUMHUS
b1.0.11.03 Oprannueckas
XUMUS 1 OCHOBEI
CyMpPaMOJIEKYISIPHOU XUMUU
b1.0.11.04 ®usnueckas u




Kon 1 na3spanue
KOMIIETEHIIUN

o OITOIT

I/IHI[I/IKEITOPBI JOCTHXKCHUSA KOMIICTCHITUA

JIMCIMITITUHEI ¥ IPaKTHKH,
dhopmupyroTHE KOMIIECTSHITHIO
OI10IT

KOJIJTOUHAS XUMMUS
b1.0.11.05 Ananutuueckas
XUMHUS

b1.0.11.06 OcHoBbI
MUHEPAIOTUU U
KPUCTAJUIOXUMUU
b1.0.11.07 llpuxkaaxnas
XHMUSA U OPraHUYeCKH I
CHHTE3

b1.0.11.08 Xumus
BBICOKOMOJIEKYJISIPHBIX
COEMHEHUI

b2.0.01(Y) YueOHnas
npakTtuka. O3HaKOMHUTENIbHAs
MpaKTUKA

b2.0.02(Y) YueOHas
npakTuka. TexHosornyeckas
MpaKkTUKa

b2.0.03(Y) YueOHnas
npaktuka. [IpoextHo-
TEXHOJOTHYECKas MPAKTHUKA
b2.0.04(11)
[IpousBoACTBEHHAs ITPAKTHKA.
[Iemarornyeckas mpakTuka
OT/1.02 ®usznonorus KUBbIX
CUCTEM

1.3 3nanusi, yMenus, HaBbIkH (3YB) no nucuuminne

Tabmuua 3 — 3HaHus1, yMeHUs, HABBIKU, OPMHUPYEMbIE TUCITUTLITNHON

Kon 1 na3sBanue

NHIukaTops! JOCTHKEHUS

3Hanus, ymenus, HaBbikd (3YB),

KOMIICTCHLINN KOMIICTCHIIMH, 3aKPCIIJICHHBIC 3a (bOpMI/IpyeMBIe I[I/ICLII/IHJ'II/IHOI;’I
OUCIUIIIINHOMN
OIIK-8 — | OIIK-8.1 IIpumenser 3HaTh:
Cnocoben CliellMaIbHbIC HAYYHbIE 3HAHUSA - HayuHoe conepxxanue u
OCYIIIECTBIISATh npeaMeTHOM 00IacTu B COBPEMEHHOE COCTOSIHUE
Mearoru4ecKyro MeAarorn4eckou JesTeIbHOCTH 10 | MPEAMETHOM 001acTu «XUMHUSD,

NeATEeIbHOCTh  Ha
OCHOBE
CHelUaTbHbIX
Hay4YHBIX 3HAHUH

PO IO TOATOTOBKH.
OIIK-8.2 Bnageetr MmeTomaMu
HAyYHOTO MCCJICIOBAHUS B
MIpeAMETHOM 001acTH

JeKaIee B OCHOBE COJICPIKAHMUS
MPENO0aBaeMOro yueOHOTO
npeaMera.

- MeTtosl mpoBeIcHUST HAYIHOTO
WCCJICIOBAHUS B MPEAMETHON
obnacT «XUMHI.

YMeTh:

- Mcnonbk3oBaTh HayYHbIC 3HAHUS
MpeIMETHOM 007acTH «XUMUs » B
MeJaroru4eckoi AeaTebHOCTH 10
npOoUII0 TOITOTOBKH.




- [IpumensaTh Hay4YHBIE 3HAHUS
IPEeIMETHBIX 00JIacTel mpu
pa3paboTke oOpa30BaTEIbHBIX
nporpamMm, pabodux mporpamm
y4eOHBIX TPEIMETOB, KYPCOB
BHEYPOYHOH J1eATEILHOCTH.

- Pematp Hay4HO-
UCCIIEI0BATEIBCKUE 3a/1a4H
MeJarornyeckou NesTeNbHOCTH M0
npoUITI0 MOATOTOBKH HA OCHOBE
CHeIHaTbHbIX HAYYHBIX 3HAHUI.
Baaners:

- CrmocoGamMu moTydeHust
nH(pOpMAIUK O COBPEMEHHOM
COCTOSTHMM HAYYHBIX UCCIIEIOBaHUI
B IIPEIMETHOM 00JIaCTH «XUMUS».
- Crmoco6aMu MpUMEHEHHS
pe3yIbTaTOB COBPEMEHHBIX
Hay4HbIX UCCJICOBAHUN IIPEIMETHON
obnactu «XuUMHUSA» B
Me/1arOrMYEeCKON AEATEIbHOCTH IO
PO UITIO TTOATOTOBKH.

- Cnocobamu 000CHOBaHUS U
MIpe/ICTaBJICHUS] PE3yJIbTaTOB
HAYYHOT'O MCCIIEOBAHUS IO

PO UITIO TTOATOTOBKH.

2 OO0BbéM M TPYA0EMKOCTH IMCIHUIIIMHBI 10 BUIAM Y4e€OHBIX 3aHATHIA.
(¢GopMBbI IPOMEKYTOUHOMN ATTECTALUH.

Tabmuma 4 — O0beM U TPYA0EMKOCTh JUCITUTIIMHBI 110 BUJAM yU4eOHBIX 3aHATHH

O0béM gacoB 110 hopMam
o0yueHus

00 0390 300

OO0mas TPya0eMKOCTh M BBl YU€OHON pabOThI 10 JUCIHUILINHE,
MTPOBOJIMMEIC B Pa3HBIX (opMax

1. O6mas TpyK0EMKOCTh AUCIUILUIAHBI 504

2. KonrtakTHast pabora oOyd4aroIIMXCsi C MNpernogaBareieM (1o 196
BUAAaM y4eOHBIX 3aHATHIA) (BCETO)

AynutopHas pabota (Bcero): 196

B TOM YHCJIC:

JIEKITUHA 76

MPAKTUYCCKUEC 3aHATUA, CEMHUHAPbI

MPaKTUKYMBI

nabopaTopHbIE pabOTHI 120

B UHTEPAaKTUBHOHU (opme

B AJICKTPOHHOH opme

BueayauropHast pabota (Bcero):

B TOM 4YHCJIC HWHAWBUAYAJIbHAA pa60Ta 06y‘-IaIOH.[I/IXC$I C
IpernogaBaTciIcM

MOIrOTOBKA KyPCOBOH PabOThI /KOHTAKTHAs padoTa




IpyIIOBasi, WHAUBHUIYaIbHAasi KOHCYJIbTAllMsl W MHbBIE BUABI
y4eOHON NesTeNbHOCTH, MpelyCMaTPUBAIOIINE TPYIIIOBYIO WIN
MHIVBHAYAIbHYIO Pab0OTy 00y4aomuXcs ¢ IperoaBaTesieM

TBOpYeCKas pabora (3cce)

3. CamocTosTenbHas paboTa 00yJarommxcs (BCEro) 236
4. IIpomMeXyTOYHASI aTTECTAITHS 00YJIArOIIETOCs —

3auér (7 cemectp)

Ok3ameH (8 cemectp) 36
3auér ¢ orenkoii (9 cemectp)

Ok3ameH (10 cemectp) 36

3. YueOHO-TeMaTHYeCKHMii IIAH U COAEPKAHME TN CUMILINHBI.

3.1 Y4eOHO-TeMaTH4eCKHil IVIaH
Tabmuma 5 — YueOHo-TeMaTnuecKuil TuiaH 09HOM (OopMBI 00yUeHUS
OO6mast TpynoeMKocTs 3aHATHII (Jac.) Dopmbr!
NS TpyR0éM 0DO 300 TEKYLIErO
; Pasze . c KOCTb | AynuropH. AyIuTopH. KOHTpOJI 1
E JIBL U TEMBI JUCLUTIIAHBI
% ’ o 33«H51Tl1[/1511\’iI (S‘C’i-z)o nei?ﬂlzi)l;{m. Jlezfﬂlifam. HpONII{eOXI;IYTOq
: CpC CpC aTTecTaluu
= YCIEBaEMOCT
u
7 cemecTp
2-7 | XapakTepucTHKa BaXHEHIINX | 72 12 | 16 | 44 YO-3, I1P-5,
IIPOU3BOICTB u anmnapaTos. TC-2
CoBpeMeHHBIE TpeOoBaHHSA K
XUMUYECKUM IIPOU3BOJICTBAM.
OuncTKa NPOMBIIIJICHHBIX BEIOPOCOB.
8- | XuMusa u  JHepreruka. Cripbe. 72 12 16 44 YO, YO-3,
12 | Dueprus. Boxa. 1IP-5, TC-2
13 | 3auér
HUTOTI'O no cemectpy 144 | 24 | 32 | 88
8 cemectp
22- | XuMuss W HOBBIE  MaTepuaibl | 54 9 12 | 33
25 | IIpon3BOACTBO NOJMMEPOB.
26- | XuMHd W CO3JAaHHE  TPOIYKTOB | 54 9 12 | 33
29 | nuTaHws.
30 | Ox3ameH 36
HUTOI'O no cemectpy 144 | 18 | 24 | 66

' YO — ycrusnii onpoc, YO-1 — cobecenoanne, YO-2 — komnoksuyMm, YO-3 — 3auer, YO-4 — sk3amen, [IP —
nucbMeHHas pabota, [IP-1 — tect, [TP-2 — koHTponbHas padota, [IP-3 — acce, [1P-4 — pedepar, I1P-5 — kypcoBas
pabora, ITP-6 — Hay4HO-y4eOHbIH oTueT 1o npakTuke, [IP-7 — oruer no HUPC, U3 — nnanBunyansHoe 3ananue; TC
— KOHTPOJIb C NPUMEHEHHWEM TeXHMYeckux cpencts, TC-1 — kommbloTepHoe TectupoBanue, TC-2 — yueOHbIC
3anaun, TC-3 — KOMIUIEKCHBIE CUTYallUOHHBIE 3a0a4l

7




OO6mast TpymoeMKocTs 3aHATHII (Jac.) Dopmbr!
8 TpyR0EM 0dO 300 TEKYIIETo
s Paszienbl ¥ TEMBI JUCHUIIIAHBL foven | Y TOPH AYAHIOPH. Tovemror
B
X ’ I1o 33-H51TIII’I5UVil (zf’i-e)o HeiaHHEH:KT neiaHﬂTrI;I HaKT HpONI[{eO)II;IYTOq
im)l P | CPC a P |CPC arrecrauuu
= YCIEBAEMOCT
u
9 cemecTp
2-5 | Ilpou3BoOACTBO MHUHEpalbHBIX | 36 8 14 | 14 VO-3, ITP-5,
yI00pEHHUIA. TC-2
6-9 | DnekTpoxXuMus. 36 8 14 14 VO, YO-3,
IIP-5, TC-2
10 | 3auér ¢ oneHKOI
HUTOTI'O no cemectpy 72 16 | 28 | 28
10 cemecTp
22- | Ilpobnembl HampaBleHHOTO cuHTe3a | 108 18 36 54 YO-3, IIP-5,
30 | mpaKTHYECKH BAXKHBIX MTPOIYKTOB. TC-2
31 | Dx3amen 36
NTOI'O no cemecTpy 144 | 18 | 36 | 54
BCEI'O | 504 | 76 | 120 | 236

3.2. Conep:xaHue 3aHATHH 110 BUAAM YU4eOHOM padoThI

Tabnuma 6 — ConeprkaHue TUCIUTUTHHBI

Ne
n/n

HaumenoBanue
pa3aena TUCHHUILINHBI

Conep:xkanue

1

XapakTepucTrKa
BaKHEUIITUX
IIPOU3BOJICTB
anmnaparos.
CoBpeMeHHbIE

XAMHYECKUM
IMPOU3BOACTBAM.
Ounctka
IMPOMBIIIJICHHBIX
BBIOPOCOB.

TpeGoBaHUS K

Cooe

HCAHUE JIEKYUUOHHO2O Kypca

1.1.

XUMHYECKOE
MPOU3BOCTBO

YyeHne 0 XMMUYECKOM IMPOU3BOJCTBE. XUMHUYECKasT TEXHOJIOTHS.
OcHOBHBIE  3aJjaud, pEIIAEMblE XUMHYECKOH TEXHOJIOTHEH.
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKON TEXHOJIOTHH.

1.2

XUMHUYECKUE MPOLIECCHI
U PEAKTOPbI, XUMHUKO-
TEXHOJIOTHYECKHE
CHCTEMBI

XuMudeckue IMpOoHECChl U PCAKTOPBI, XUMHUKO-TCXHOJIOTHYCCKHE
CUCTCMBI

1.3

OcHoOBBI
IIPOMBILUICHHOU

9KOJIOTMH

CoBpemeHnHble TpeOOBaHHMS K XHUMHUYECKUM IPOU3BOJICTBAM
SKOHOMHUYECKOI0, CTPYKTYPHOIO M 3KOJOTHYECKOr0 XapakTepa.
OuncTKa NPOMBIIIIEHHBIX BEIOPOCOB.

Temuvl npakmulteCKux/ceMuHapCKux 3aHsamul




Ne | HaumeHnoBaHue
Conepxanue
n/n_| pazaeja IMCIUILIHHBI
1.4 | Xumuueckoe YyeHne 0 XMMUYECKOM IMPOU3BOACTBE. XUMHUYECKAsT TEXHOJIOTHSI.
IIPOU3BOJICTBO OcHOBHBIE  3ajaud, pEIIAEMble XUMHYECKOM TEXHOJIOTHEH.
OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKON TEXHOJIOTHH.
1.5 | Xumnueckue npouecchl | XMMHUYECKHE NPOLECCHl U PEAKTOPbI, XUMUKO-TEXHOJIOIMUECKUE
U PpEaKTOpbl, XMMHKO- | CUCTEMBI
TE€XHOJIOTUYECKHE
CHUCTEMBI
1.6 | OcHOBBI CoBpemeHHble TpeOOBaHHMA K XMMHUYECKMM IPOH3BOJICTBAM
IIPOMBIIITICHHON YKOHOMMYECKOTO, CTPYKTYpPHOIO M DKOJIOTMYECKOTO XapakTepa.
9KOJIOTUU OuncTKa MPOMBIIUIEHHBIX BHIOPOCOB.
2. | XuMmMusi MU DSHEPreTuka.

Cripbe.
Bona.

DHeprusl.

Cooepoicanue 1eKyuoHH020 Kypca

2.1 | CoIpbe, sHEprUsL. Ceipre, nHeprus, Bona. [loaroroBka ChIpbs K TepepadOTKe.
DHepreTuka, CnocoOsl  oOoramienust coipbsi. OOopynoBanue. [lokazarenu
yTUIM3alMs TEIJIOBOH | OIleHKH 3((EeKTUBHOCTH KauecTBa 00OTraIieHusl.

SHEPruu B XMMHUYECKUX | DHEpreTuka, yTUIM3alusi TEIJIOBOM SHEPrud B XHUMHUYECKUX

MIPOU3BOJICTBAX. npou3BoJcTBaX. [lepCleKTUBBI BBIPAOOTKU ANEKTPUUYECKON U
TEIJIOBOM HEPI'HHU, OLICHKA 3alacoB U HOBBIX HCTOUYHUKOB.

2.2 | Bo3ayx u BOJa Kak | 3HaU€HWE BOJbl B MPOU3BOJCTBE MPOAYKTOB XUMHUYECKUX

CBIPbE JUISl XUMUYECKOU
IIPOMBIIUIEHHOCTH

npeanpusaTiii. TpeboBaHus, MpeIbIBIIEMble K KAUeCTBY TUTHEBOM
n TexHumdeckor BOJBI. JKecTtkocTs. Bomomoaroroska, OYHCTKA.
Bbopb6a ¢ HAKUMBIO B TPOMBIIIICHHOCTH.

Temuwr npaKmuquKux/cemuHapCKux 3aHAMULL

23

XapakTepucruka
CBIPBA, IIPUHIIHAIIBI
o0oraieHus

XapaKTepuCTUKa CBHIPbs, MPUHIMIIBI OOOTAlICHUsI, KOMIUIEKCHOE
UCIIO/Ib30BaHUE

Temvbl 1abopamopmuwix pabom

24

AHamn3 W IOArOTOBKA
TEXHUYECKOH BOIEI

AHanu3 U IOAr0TOBKA TEXHUYECKOU BOJIBI

2.6

KecTkoCcTs BOAEI

Omnpenenenne KecTKOCTH BOJIBI U €€ yCTpaHeHHe

2.7

I'panynomerpruueckuit
aHaJIN3

U ¢uoTauus TBEPIOTO
CBIPBS

I'panynomerpuueckuii anaau3 v (HIOTAIMS TBEPAOTO CHIPHS

Xumus u
MaTepHaIbl.
IIpousBoacreo
MOJIUMEPOB. XHUMUA U
CO3JaHME  NIPOAYKTOB
MATaHUS.
IIpounsBoacreo
MUHEpaIbHBIX
ynoOpeHuil.
DJIEKTPOXUMHUS.

HOBBIC

3.1

XUMHUS Hu
MaTepUalIbl

HOBBIC

[Tpobnembl MatepuanoBeneHus. MetamnoBenenue. OnpeneneHue
HNOHATHA «Marepuanb. COOTHOIICHHE IOHATHI «BEIIECTBOY,
«MaTtepuamy, «M3ienue» (KOHCTpyKuus). MarepuanoBeneHue,
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Ne | HaumenoBanue
Conepxanue
n/n | pa3aeja IUCUMIIHHBI
sTanbl ctaHoBieHus. Knaccudukanus MmatepuanoB. XUMHUYECKUE U
¢u3nyecKkue OCHOBBI HW3YYECHHs, CO3/aHHUA M OSKCIUTyaTalllH
MarepuanoB (MOHATHE O (U3MKE W XUMHUHU TBEPIOTO Tena,
KPUCTAIJIOXUMHUH, MeToAaX (HU3UKO-XUMUYECKOTO aHalln3a).
[IpoGiema co3manusi MaTepuaioB C 3aJaHHBIMH CBOMCTBAMH M
HampaBlIeHUs1 ee pemieHusa. Poiab OTEYECTBEHHBIX YYEHBIX-
XHUMHKOB.
3.2 | IlonumepHsle CocraB u ocHoBHbIe cBoiicTBa BMC, knaccudukanus, (Huznuko-
MaTepuabl XUMHUYECKHE OCHOBBI MOJTYYEeHHsI, OCHOBHBIE CTIOCOOBI MOTYYESHHUSI
3.3 | IlpousBoacTBo IIpounsBoacTso BaXHEUILINX MIOJINMEPHBIX MaTepUaoB.
BaXHEHIIINX [Ipon3BoaCTBO MONMMEPOB — TOJUATUIICHA, MOJUIIPONUIICHA,
MOJIMMEPHBIX I1acTMacc.
MaTepuajoB
3.4 | Texnonorus Mertoap!l pukcanuu atMocepHOro a3ora, TEXHOJIIOTUSI aMMUAKa U
CBSI3aHHOT'O a30Ta a30THOW KHUCIIOTHI
3.5 | [IpousBoactBo cepHoii | CBOICTBA, NMPUMEHEHHE W CHOCOOBI TOTY4YEHUS, MPOU3BOICTBO
KHUCIIOThI CEepHUCTOr0 Ta3a, KOHTAKTHBIM Cmoco0 TMOJlyueHus CepHOMH
KHUCJIOTHI
3.6 | Munepanpabie conu u | [I[puMeHeHNEe MUHEPATBHBIX coyiei u ynoopenuii. Knaccuduxarus
ynoOpeHus MUHEpaIbHBIX  ynoOpenuid.  [Ipom3BOoACTBO ~ MHHEpaIbHBIX
ynoOpenuii. [IpoW3BOJACTBO aMMHUAYHOW CEIMTPHI, MOYCBHHBI,
cynepdocdara. Texnonornyeckoe oopmiIeHUE MPOLECCOB.
3.7 | DIEeKTpOXUMUYECKUE DNEKTPOXUMHUSL. Teopernueckue OCHOBBI. YerpoicTBo
IIPOU3BOJICTBA ANEKTPOJIU3EPOB JIJIS TIOTYUESHHS alFOMUHHUS, JIEKTPOJIN3a BOJHOTO
pacTBopa M paciiaBa XJIOpHJia HaTpusl.
Tembl npaxmuyecKux/ceMuHapCcKux 3aHamull
3.8 | Xumus u HoBble | Kimaccudukanus matepuanioB. XuMu4eckue U (U3NYECKUE
MaTepuabl OCHOBBI M3YYEHHS, CO3JaHMS W OKCIUTyaTallud MaTepuajioB
[IpousBoncTso (moHsATHE O (QU3MKE U XUMHH TBEPAOTO Tela, KPUCTAIIIOXUMUH,
BOKHEUIITHUX MeToqax (U3UKO-XMMHUUYECKOTO aHanuza). [Ipobnema co3manus
MOJIMMEPHBIX MaTepUajoB C 3aJaHHBIMM CBOWCTBAaMU W HAIpaBIICHUS €€
MaTepuasoB perieHusl.
IIpousBoacTeo BAKHEHIINX [IOJUMEPHBIX MaTe€pHUAJIOB.
[Ipou3BoaCTBO MONMMEPOB — TOJUATUIICHA, MOJUIIPONUIICHA,
IJ1aCTMAacc
3.9 | Munepanbpabie conu u | [I[puMeHeHME, MPOU3BOJICTBO MHUHEPATLHBIX COJICH M yIOOpECHMIA.
ynoopeHus Pemenwue 3anay.
DNEKTPOXUMHUYECKHE DJNeKTpOoaN3 BOJHOTO pPACTBOpa M pacillaBa XJOpUAa HaTpUs.
[IPOU3BOACTBA Pemenne 3anau.
Temvbl 1abopamopmuvix pabom
3.10 | Ilonyuenue  uHutparta | [lomydeHue HUTpaTa aMMOHUS U Cyibdara
aMMOHUSI U cynbdara aMMOHHUS
aMMOHUS
3.11 | Ilonyyenne u ananu3 | [lomyuenue u ananu3 qBoitHOTO cynepdocdara
IBOMHOTO
cynepdocdara
3.12 | [lonyuenue ITonyyeHue CHHTETUYECKON COJITHOU KUCIIOTBI
CUHTETUYECKON
COJISTHOM KUCJIOTBI

10




Ne | HaumenoBanue
Conepxanue
n/n | pazaesia AUCHUNIMHBI
3.13 | Onpenenenue Onpenenenne miacTMacc U BOJIOKOH
IJIACTMAcC ¥ BOJIOKOH
3.14 | Ananu3 MUHEpaJIbHBIX | AHAJIN3 MUHEPAIBHBIX yI00peHUM
ynoopenuit
3.15 | DnekTponus  xJyopuaa | DNeKTpoiau3 xjopuaa Hatpus. [lonydeHue ruapokcuaa HaTpus,
HaTpus XJIOpa U BOIOpoAa
3.16 | ITony4yeHue [Tonyuenune dheHom0PpOopMaTbIETHIAHBIX CMOJIT
dbeHomopopmabIeru
HBIX CMOJI
3.17 | llonyuenne  a3otHOM | [loaydyeHue a30THOM KUCIOTHI
KHCJIOTBI
4 | I[Ipobmembr
HaIpPaBJIEHHOTO
CHUHTE3a MNPAKTUYECKU
BAXKHBIX MPOAYKTOB.
4.1 | Meramnyprusi. UYyryd. | Metamuryprus. CrocoObl TIPOM3BOACTBA METAUIOB M CIUIABOB.
Cranp CoipbeBble  MCTOYHMKHM. MectopoxaeHusa. YyryH u crais.
JlomeHHbII nporiecc. MapTEeHOBCKOE MPOU3BOJICTBO.
4.2 | CunukaTtHble Kepamuka. Buapl. TexHonoruss npou3BOACTBA W3ACIUN U3
MaTepHuabl kepamuku. Kupnuu. TexHonorust U3rotopiieHusi, o0opyaoBaHUe,
BUJIbI KUPNUYHBIX u3aenuid. CTeksio. OU3NKO-XUMUYECKHUE OCHOBBI
U anmapaTypHoe odopmiieHue mpoliecca Bapku cTekia. CrnocoOsl
M3rOTOBJIEHUS U3AEIUN U3 CTEKIIA.
4.3 | lleMeHT 1 U3BECTh Bsoxymme.  Ceipp€ g1t mpousBoAcTBa.  TexHoyiorus u
obopynoBaHue Ui Mpou3BojacTBa u3BecTH. LlemeHT. CrhIpbeBble
VMCTOYHUKHU JUIS TIOJIyYE€HHS IEMEHTa. TeXHOJOrnYeCKne OCHOBBI 1
obopynoBanue. Buabl u3nenuii u3 6eToHa, MepCreKTUBI Pa3BUTHS
OTpaciu.
4.4 | Tépnoe TOIMBO. | TBEpHOE TOMIMBO. BUabl, 3JIEMEHTHBIA COCTAaB, MIPOUCXOXKICHUE,
Koxcosanue. MECTOPOXKACHUS. YCTPOMCTBO TOMKH ISl COKUTaHUSA TBEPAOTO
torunBa. KokcoBanue. [loaroroBka ceipbsi. Y CTpOMCTBO KOKCOBOM
6arapen. TeXHOJIOTUsI KOKCOXUMUYECKOTO MTPOU3BOJICTBA.
4.5 | Hepte m e€¢ cmocobnl | Hedte u e€ 3nauenue B HaponHoM xo3siiictBe. CoctaB HeTH, €€
nepepadoTKH MIPOUCXOXKACHUE, DIEeMEHTHBIN cocTaB. CiocoObI epepadboTKH.
4.6 | OcHoBHOM OcHoBHOI OpraHUYEeCKUU CUHTE3. Cas3p ero c
OpTraHWYECKUM CHUHTE3. | HedTenepepadaThIBarOmeh u KOKCOXUMHUYECKOMN
IIPOMBIIIIEHHOCTRI0.  IIpon3BoacTBO  Bomopoda, CHHTE3-rasza
KOHBEpPCHUEH METaHa.
4.7 | IlponsBoacTsa Teopernueckue  OCHOBBI W ammapaTypHoe  odopMiieHHE
METaHOJIa, 3TAaHOJAa U | IPOM3BOJICTBA METaHOJA. TeopeTnyecKkre OCHOBBI U annapaTypHOe

YKCYCHOM KHCIIOTBI

oopmieHre TPOM3BOJICTBA OSTHJIOBOIO CHUPTA M3 MHIIEBBIX
npoAykToB. IlomydeHme 3TaHONAa TUAPOIN30M JAPEBECUHBI, U3
sTUieHa. [IpOMBINUIEHHBIE CIIOCOOBI  TMOJMYYEHHs]  YKCYCHOM
KHCJIOTBI.

Temuvl npaxmu%cxux/cemuﬂapcxux 3aHAMULL

4.8

Meramnyprus.
Crans.

Uyrys.

Meramnyprua. CrocoObl NpPOU3BOJCTBA METAUIOB M CILJIABOB.
CohIpbeBble  UCTOYHUKH. MectopoxaeHusi. YyryH W cralb.
JlomenHslii mpouecc. MapTeHOBCKOE NPOU3BOACTBO. Pemienue
3a1a4y
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Ne HaumMeHnoBaHue
Conepxanue
n/n | pazaesia AUCHUNIMHBI
4.9 | CuiukaTHEIC Kepamuka, kupnud, CTEKI0, [IEMEHT.
MaTepHuaibl, IIEMEHT U
H3BECTh
4.10 | Heptp u e€ cmnocoOwl | HedTh u e€ 3HaueHne B HapogHOM XxozsiicTBe. CoctaB HedTH, €&

nepepadoTKu
OcHoBHOM
OPTraHUYEeCKHUI CUHTE3.

MIPOUCXOXKACHUE, DIEMEHTHBIN cocTaB. CriocoObI epepadboTKH.
IIpousBoacTBa METaHOJA, ITAHOJIA U YKCYCHOM KMCIIOTBI, CUHTE3-

rasa.

Temwvl 1abopamopHvlx pabom

4.12 | ITonyuyenue 6pomdTana | [lomydenne OpomdTana

4.13 | [lonyuenue cnoxHbIX | [lomydeHne cloXHBIX 2UPOB
3HpoB

4.14 | ITonyuyeHnue mbuIa [Tonydyenue Mpuia

4.15 | Ilonyyenne umcrawmeit | [lomyuenue yncramei nacTel
MacThl

4.16 | Ilony4yenue Oyranuena- | [Tonmydenue 6yraguena-1,3 u3 stanona
1,3 u3 sTaHoIa

4.17 | llonyyenne ykcycHoi | IlomyueHue ykcyCHOM KMCIOTBI OKMCIIEHUEM
KHUCJIOTHI OKUCIICHUEM | alleTallbJleruia
aneTalbIernaa

4.18 | ITonyuenue [Tonyuenue HuTpoOEH30Ia
HUTpPOOEH30J1a

4.19 | [Tonyuenue OenzoitHoM | [lomydeHne OEH30MHON KHCIIOTHI
KHCJIOTHI

4.21 | Ilony4yenue ¢enona [Tony4yenue penomna

4.22 | lTonyuyenne nurMeHTOB | [loslydeHrne MUTMEHTOB Kpacok
Kpacok

4.23 | ITonyuyenre nurMeHToB | [loslydeHre MUTMEHTOB Kpacok

Kpacok

4 IlopsAOK OLEHUBAHMS YCIIEBAeMOCTH M C(OPMHUPOBAHHOCTH KOMIIETEHUIMI

00y4aIerocsi B TeKyueid u MpoMe:KyTOYHO! aTTeCTaIlluu.

JlJi TIOJIOKUTENBHON OLEHKHU IO pe3ysibTaTaM OCBOCHHS JUCIHUILIMHBI 00ydarouemMycs
HEO0OXO0UMO BHITIOJTHUTH BCE YCTAHOBJIEHHBIE BUIbI yueOHOU paboThl. OlleHKa pe3ynbTaToB

Tabmuma 7 — bamnbHO-peHTHHTOBas OICHKAa pPe3yJbTaTOB y4yeOHOW paboOThI
obyuaromuxcs mo Bugam (bPC)
7 cemecTp
VYuebnas padota [(Cymma |Bugsl u pesynbratel  |OmEHKa B aTTeCTALH bannst
(BubI) 0amioB  |yueOHOI pabOTHI (10 Henenp)
Tekymas 80 |Jlexumonnsie 3ansaTus |1 6ana — mocenierre | JEKIIMOHHOTO 1-7
ydeOHast pabora (KOHCTICKT) 3aHATUS
B ceMecTpe (7 3aHATHR)
(ITocemenne JlaGoparopHbie (10]|1 6ana — mocemenue 1 MPaKTUIESCKOTO 10-22
3aHATHI o paoor). 3aHSTHS U BBHITOTHEHNE paboTsl Ha 51-
pacnucaHul0 U 65%
BBITIOJIHEHUE 2 0asnia — nocenieHue 1 3aHATUSA U
3a/TaHMH ) CYIIECTBEHHBIN BKJIA]] HA 3aHSATUU B

paboty Bcell rpynsl,
CaMOCTOSITEIIBHOCTD U BBIIOJTHEHHE
pabotel Ha 85-100%
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CamocrosiTenbHast TeMsl 3ananuit 36 - 48
paboTa
HToro no Texyuieii padote B cemecTpe 51-80
IIpomexyrounas |20 Teoperuueckuii Borpoc |21 6aju1 (IOporosoe 3HaYEHUE) 21-40
arrecranus (100% 40 6ans10B (MaKCUMAIBHOE 3HAUCHUE)
(3auer) /6amnoB  |[Ipaktuueckoe 3amanue |20 6a10B (IOPOrOBOE 3HAYECHUE) 20-35
TIpUBee 35 6ans10B (MaKCHMaIbHOE 3HAUCHHE)
HHOM Keiic-3aqaua 10 6an10B (TOPOrOBOE 3HAYCHUE) 10-25
TITKAJTB ) 25 0as10B (MaKCHUMAIBHOE 3HAUCHUE)
HToro mo npoMe;KyToO4HOM aTTeCTANMHU (3a4eT) (51 —-100%
o
NPUBEACHHO
i mkasne)
10-206.
CymmapHas oueHka nmo aucuuniaune: Cymma 0aiioB TEKyIed 1 mpoMekyTouHol arrectauu 51 — 100
0.
8 cemectp
VYuebnas padota| Cymma | Buner u pe3yabTaTs OrneHka B aTTecTaluu bannst
(BUIBI) OatoB yueOHOM paboThI (10 menenp)
Texymmas 60  |JlexuuonHnsle 3ausTus |1 0. - mocereHune 1 JCKIIUOHHOTO 1-12
ydeOHas paboTa (KOHCTIEKT) 3aHATUS
B ceMecTpe (12 3aHsaTHIA)
(Tmocemmenue Cemunapckue 3aHatus |1 0. - moceienue 1 IpakTHIecKoro 28 -32
3aHATHUH O (BBITIOJTHEHUE 3aIaHUH |3aHATHUS U BBITIOJHEHHUE PaOOTHI Ha 51-
pacnyucaHuIo u CEMHHAPCKOT0 65%
BBITIOJTHEHUE 3ansTHs) (15 3ansTuit) |2 6. — nocemenne 1 3aHATHS 1
3aJIaHUN) CYIIECTBEHHBIN BKJIA]] HA 3aHSATHU B
paboty Bcell rpynisbl,
CaMOCTOSITETTFHOCTE M BBITIOJTHEHHE
pabotsl Ha 85,1-100%
CaMocTosTebHas 3a oxHo 3amanue ot 0,5 0. 710: 17-20
pabota 1 6. (BemmonHeHo 51 - 65% 3amxaHuii)
1,5 6. (BeImonHEHO 66 - 85% 3amanHwif)
2 6. (BemosHEHO 86 - 100% 3amanmii)
HUroro no tekymeit pabote B cemectpe 51-60
TeopeTtnueckuii Borpoc|8 6. (MOpOropoe 3HaYCHHUE) 8-16
16 6. (MakcUMaJIbHOE 3HAYCHHE)
IIpomexyrounas| 40 |Tecr 6 0. (moporoBoe 3HaYCHHUE) 6-12
aTTeCTaIus 12 6. (MakcUMaibHOE 3HAYCHUE)
(PK3amen) Brimonaenme 6 6. (MOpOroBoOe 3HAUYCHHUE) 6-12
MIPaKTHYECKOT O 12 6. (MakcuMaaIbHOE 3HAYCHHE)
3aJTaHus
HToro mo mpomMeXKyTOUHOM aTTecTanuu (dK3aMeHY) 20 —40
CyMMapHas OIeHKa M0 TUCITUIUIIHE: CyMMa OaJTOB TEKYyIeH W TPOMeXyTodHon artectaruu| 51 - 100
9 cemecTp
VYuebnas padota [(Cymma |Bugasl u pesynbratel  |OIEHKa B aTTeCTALlH bannst
(BUIBI) OamioB  |yyeOHOH pabOTHI (10 nepmenp)
Texymas 80 |Jlexumonnsie 3ansaTus |1 6ana — mocemnierre | JEKIIMOHHOTO 1-7
yueOHass paboTa (KoHCTIEKT) 3aHATHUS
B ceMecTpe (7 3aHATHR)
(ITocemenne JlaGoparopHbie (101 6ann — nocemenne 1 MPaKTHYECKOTO 10-22
3aHATHI o pador). 3aHSTHS U BBHITOTHEHNE paboTsl Ha 51-
pacnucaHuio U 65%
BBITIOJIHEHNE 2 0asia — nocenieHue 1 3aHATUS U
3aTaHHH ) CYIIECTBEHHBIN BKJIA]] HA 3aHSITUU B
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paboty Bcell rpymnisbl,
CaMOCTOSITETTFHOCTE M BBITIOJTHEHHE
pabotsl Ha 85-100%
CamocrosiTenbHas TeMsl 3aganumit 36 - 48
paboTa
HToro no texyuieii pa6ore B cemecTpe 51-80
IIpomesxxyrounast |20 Teopernueckuii Borpoc|21 6a1 (ToporoBoe 3HAUCHIE) 21-40
arrecranus (100% 40 6an10B (MaKCHUMAIBHOE 3HAUCHUE)
(3auer) /6annoB |[Ipaktudeckoe 3aaanue |20 6a110B (IIOPOroBOE 3HAUCHHUE) 20-35
TIpUBee 35 6ans10B (MaKCHMaIbLHOE 3HAUYCHNUE)
HHOM Keiic-3amaua 10 6as10B (TTOPOTOBOE 3HAUCHIIC) 10-25
IIKAJIbl) 25 6a1710B (MaKCUMaIbHOE 3HaUEHHE)
HToro mo npomMeskyTO4YHOI aTTecTAllNH (324€T) (51 -100%
o
NPUBEACHHO
i mkasne)
10-206.
CymMmapHasi oneHka mo aucuuminae: Cymma 0ajjioB TeKyIeh ¥ MPOMeXyTouHoU aTrectaiuu 51 — 100
0.
10 cemecTp
VYuebnas padota| Cymma | Buner u pe3yabraTs OrneHka B aTTecTaluu banmnst
(BUIBI) OauToB yueOHOM paboThI (10 menenp)
Texymmas 60  |JlexuuonHnble 3ausaTus |1 0. - mocereHue 1 JCKIIMOHHOTO 1-12
ydeOHas paboTa (KOHCTIEKT) 3aHATUS
B ceMecTpe (12 3ansTui)
(mocemmenue Cemunapckue 3anatus |1 0. - moceienue 1 IpakTHIecKoro 28 -32
3aHATHIH 110 (BBITIONTHEHUE 3aJ]aHUH 3aHSTHS W BBITTOJIHEHHE paboThI Ha 51-
pacnyucaHuIo u CEMHHAPCKOT0 65%
BBIIIOJIHEHUE 3anatus) (15 3anaruit) (2 6. — nocenienue 1 3aHATUS U
3aTaHMH ) CYIIECTBEHHBIN BKJIA]] HA 3aHSATHU B
paboty Bcell rpynisbl,
CaMOCTOSITETILHOCTD U BBITIOJIHEHHE
pabotsl Ha 85,1-100%
CaMocTosTebHas 3a oxno 3amanue ot 0,5 0. 10: 17-20
pabota 1 6. (BemmomnHeHo 51 - 65% 3amxanuii)
1,5 6. (BoImostHEHO 66 - 85% 3amaHwit)
2 6. (BemosHeHO 86 - 100% 3amanmii)
Hroro mo Tekyme paboTe B cemecTpe 51-60
TeopeTtnueckuii Borpoc|8 6. (MOpOroroe 3HaUCHHUE) 8-16
16 6. (MakcUMabHOE 3HAYCHUE)
IIpomexyrounas| 40 |Tecr 6 0. (moporoBoe 3HaYCHHUE) 6-12
aTTecTanus 12 6. (MaKcuMaJIbHOE 3HAUCHHE)
(PK3amen) Brimonaenme 6 6. (MOpOroBoOe 3HAUYCHHUE) 6-12
MIPaKTHYECKOTO 12 6. (MakcUMabHOE 3HAYCHHUE)
3aJTaHus
HToro no npoMexxyTouHoOH arrecTaluu (3K3aMeHy) 20-40
CyMMapHas OIeHKa 0 TUCITUIUIIHE: CyMMa OaJTOB TEKYyIIeH W TpOMeXyTodHon artectarmu| 51 - 100

S MarepuajbHO-TeXHUYECKOE,

oOecreueHue AUCHMUIIJIMHBI.

5.1 YueOHas iuTeparypa

OcHoBHasi yueOHasi IuTEPATYpa

NMporpaMMHoe
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Kazanp: Kazanckuil HaydHO-HccleqoBaTeNbCKUi TexHoJoruueckuii yHusepcuter (KHUTY),
2013. — 268 c.: HII., TaoJI. —  Pexum  nmocryna: o IIOIIHUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=258359 (mata obpamenus: 10.11.2020). —
bubnuorp.: c. 221-224. — ISBN 978-5-7882-1436-8. — TekcT: 37E€KTPOHHBIMA.
3. Mengenesa, U.b. IlpukmnagHas XuMHsS: XUMHS U TEXHOJOTHS HOATOTOBKU HepTH /
Y.b. Mensenera, T.H. Kavanosa, P.I'. Taramesa; MunuctepcTBo 00pa3oBaHusi 1 Hayku Poccun,
Kazanckuii HallMOHANBHBIA HCCIEAOBATEIbCKUM TEXHOJOTUYECKH HHCTUTYT. — Ka3zansb:
Kazanckuit HayuyHO-HCCIIeI0BaTENbCKUM TexHoornueckuii yaupepceurer (KHUTY), 2012, — 81
c.: ui., TalII., CXEM. — Pexum JOCTyTa: o MOATMHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=259098 (nara obpamenus: 10.11.2020). —
Bubmuorp. B kH. — ISBN 978-5-7882-1273-9. — TeKkcT: 37€KTPOHHBIHA.

5.2 MarepuajJibHO-TeXHHYECKOe M  MPOrpaMMHoe olecneyeHue
JAMCIUIIJIMHBI.
Y4eOHble 3aHATHS IO AUCIUILIMHE TPOBOAATCS B yueOHbIX ayautopusx HOU Keml'Y:

340 YueGHast aynutopust (MyJIbTUMEANINHAS) U1l IPOBEICHUS:
- 3aHATUH JEKIMOHHOTO TUIIA;

CneunanusupoBanHas (yueOHasi) MedesIb: T0CKa MeJIOBast, Kageapa, CTOJIBI, CTYJIbSI.
Oo6opynoBanue: cmayuonapHoe - KOMIBIOTEP, IPOEKTOP, IKPaH.
Hcnoab3zyemoe mporpammHoe odecnmedenne: MSWindows (MicrosoftimaginePremium 3

year mo cyomuneH3noHHomy goroBopy Ne 1212/KMP ot 12.12.2018 r. o 12.12.2021 1.),
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LibreOffice (cBobomno pactpoctpansemoe [10).
HNutepHer ¢ odecieyenuem nocryna B JUOC.

337 JlaGopaTopusi XuMuM. YueOHast ayTUTOPHS U1 IPOBEICHUS:

-3aHATHIA J1a00paTOPHOTO TUTIA;

- TPYIIOBBIX U UHAUBUYaTbHbBIX KOHCYJIbTAIIH;

- TEKYIIET0 KOHTPOJISI M POMEXKYTOUHOM aTTecTaluu.
CneunanusupoBanHas (yueOHas) mebesib: JOCKa MEJIOBasi, CTOJBI JJAOOPATOPHBIC, CTYIIbS,
PaKOBHHBI, BHITSDKHOU KA, JEMOHCTPALIMOHHBIA CTOJ.
O0opynoBanue 1Jis1 Ipe3eHTALMM Y4e0OHOT0 MaTepuasia: nepeHocHoe ~-HOyTOyK, IIPOEKTOpP,
IKpaH.
JlaGopaTopHoe 000py10BaHMe W MAaTepPHAJBI: TMOJIPUMETP, AHATUTHUYECKHUE MPUOOPHI,
BECBI, TEPMOCTAT, XOJOIWIbHHUK, PEOCTAT, AKBAIUCTHISATOP, MaTEpHUabl ISl MPOBEICHUS
nabopaTopHbIX PabOT (KOJOBI, TPOOUPKU M JApyras XUMHUYECKas IOCYyJ/ia), PEaKTHUBBI IS
MpoBecHUsT JabopaTopHbIX pador, PH-meTtp, pedpakTtomerp, ammapar mjis TPOBEICHHS
XUMHUYECKHX peakiuil, anmapat Kumnmna, mpubop AJis ONBITOB MO XUMHUHU C 3JIEKTPUUECKUM
TOKOM (J1abOpaTOpHBIN), MpUOOp JUIsl TONYYEHUS TaTOUIO0ATKAHOB JE€MOHCTPAIIMOHHBIN,
YCTaHOBKA ISl IEPETOHKU BEIIECTB.
YueOHo-HarIsAAHbIle mocoOusa: Habtop «I'MA - JlabGoparopuss 1o XUMHH»,  CTEHJBI
«Ilepuognunas cucrema MenzeneeBa» u Apyrue.
Hcnoab3zyemoe mporpammHoe odecnedenne: MSWindows (MicrosoftimaginePremium 3
year mo cyomureH3noHHoMy goroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r1.),
LibreOffice (cBobomHO pacpocTtpansemoe [10).
HNurepHer ¢ o6ecneuenuem gocryna B IUOC.

5.3. CoBpemeHHble mnpodeccHOHANbHbIE 0a3bl JAaHHBIX W WHGOPMAIMOHHBbIE
CIIPaBOYHbIE CHCTEMBI.

1. [Topran pyHgamMeHTaTLHOTO XMMHUYECKOTO oOpa3zoBanus Poccun -
http://www.chemnet.ru

2. Kypnan "Xumust u XKuzns - XXI Bex" - http://www.hij.ru

3. Chemical Education Xchange Xypnuan "Xumudeckoe o6pazoBanue". CtaTbu Ha

aHTIIMICKOM si3bIKe. [IporpaMmel aiist XuMukoB. BuneodparmenTsl. JIMcKyCCHOHHBIN KITyO.
http://jchemed.chem.wisc.edu/

4. Xumnueckuit noptan Karamor WHTepHeT-pecypcoB: ydeOHbIE W HayyHbIE MHCTUTYTHI,
XUMHUYECKHE MPENNpPUATHs, KHUTH, PEaKTUBBl U 000pYyIOBaHUE, KypHAJIbl U CIIPABOYHHUKH IO
XUMHH, CCBUIKM HA XHMUYECKUE pEecypchl, TemaTuueckue caiTel. DopyM A XMMHKOB.
CBeeHNs 0 BaKAHCKUX IS CIIEUAIIMCTOB-XUMHUKOB. http://www.chemport.ru/

6 Unble cBeeHus U (MJIK) MAaTEePHUAJIbI.

6.1. IlpumepHbIe TeMbI MUCHMEHHbIX Y4€OHBIX padoT

1. Ilpuknagnas xumug. XuMmudeckas TexHoiorus. [Iponeccsl u anmaparbl XUMHYECKUX
IMPOU3BOACTB. BzanmocBs3n CYHICCTBA 3THUX HAYYHBIX IOUCHHILJIWH. Pons HpHKH&I[HOfI XUMHNHU
Cpelu APYTruX XUMUYECKUX HAyK U €€ 3HaYeHHE B NMPENOJaBaHUU XUMHUHU B IIKOJIE.

2. OcCHOBHBIC TCPMHHBI, 3aKOHOMCPHOCTU U TIIOHATHUSA B XUMHUYECKON TEXHOJOTHUH.
TexHHUKO-AKOHOMUYECKHE NOKa3aTeu B Mpon3BoAcTBe. KauecTBo mpoayKiuu.

3. TexHoiorM4eckue OCHOBBI TIPOLIECCOB — ONTHUMM3ALHUSA YCIOBHHM MPOTEKAHUS
XUMHYECKMX peakuuid. 3HaueHHWE OCHOBHBIX IapaMeTpoB: TeMIleparypa, JaBJieHHE,
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KOHIIEHTPAIIUU PEareHTOB U MPOAYKTOB MX IMpEeBpaIleHUs, BpIOOp KaTanu3aropa. [Ipuammmn Jle-
[[Tarenbe u ero BakHas poJib B XUMHKO-TEXHOJIOTMYECKUX MIPOLIECCAX.

4. OCHOBBI KOHCTPYHUPOBaHHUs anmapaTroB XUMHUYECKUX MPOU3BOACTB. MaccooOMeHHBIE
npoueccbl. OCHOBHOE ypaBHEHHE MPOLECCOB U aIlllapaTOB XMMUYECKUX MPOU3BOACTB. Kpurepun
nogo6us. Teopust monoOus. TunoBoe 0060py10BaHNE XUMUYECKUX ITPOU3BOICTB (IPUMEPHI).

5. VYcTpolcTBO MW MNPUHIMI  JCUCTBUS TUIMOBBIX  alllapaToB, BXOJSINIMX B
TEXHOJIOTUYECKHE CXEMbl TPOU3BOJCTB:  KOXYXOTPYOHBIM  TEIUIOOOMEHHUWK, IIHUKIIOH,
31EeKTPOUIbTP, MOTJIOTUTENbHAS KOJIOHHA, PEAKTOP KUIISALIETO CIIOs U Jp.

6. Coippé. Bopa. Knaccudukamust CbIpbs IOATOTOBKA CBIPbS K IepepaboTKe.
TexHonoruueckoe 060py10BaHMUE JJIsl 3TUX MPOLIECCOB.

7. ®uszuKo-XMMHUYECKHE MeTonxbl oOorameHus cbipbsi. @Dnortamus. Teoperuueckue
OCHOBBI U anmnaparypHoe oopmiieHue npoiiecca.

8. Bogonoaroroska. TpeGoBanus, npeabsBiIsieMble K MUTHEBOM BOJIE U UCIIOJIb3YEMOH B
IMPOMBINUICHHBIX LeAX. O4YucTKa MUTHEBOW BOJABI. T€OpPETHMYECKHE OCHOBBI M amnmapaTypHOE
odopmIIeHHE TIpoIiecca.

9. XKéctkoctp Boabl. CriocoObI €€ ycTpaHeHUs. PDU3MKO-XUMHYECKHE OCHOBBI OYMCTKH.
Boprba ¢ Hakumpi0 B MPOMBIIIIEHHOCTH. OYHCTKA CTOYHBIX BOJ. DKOJOTHYECKHE OCHOBBI
BOJIONIOJIb30BaHuA. KOHTpPOJIb.

10. TexHnyeckuit aHaU3 BOJBI. TE€OpETUYECKHE OCHOBBI U alllapaTypHoe OPOpMIICHHE
npoliecca MpOBEACHUS aHAJIU30B.

11. Cepa. E€ naxoxnenue B npupoze. CblpbeBble UCTOUHHMKH JJISl IOJTYYEHHsI CEpHOMU
kucnotel. IloaroroBka ceipps k nepepaboTke. TeopeTHueckre OCHOBBI M ammapaTypHOE
oopmieHre Tpoliecca MPOU3BOJICTBA CEPHONU KUCIOTHI.

12. JlabGopaTopHbIii CHOCOO TIOJYYECHHs] CEPHOW KHCIOTHI. AHAIUTHYECKas OIlCHKa
00IIero COOTBETCTBUS U PA3IMUMs B MIPOBEICHUH OTACIBHBIX CTaIUi MpoIlecca B CPABHEHHUH C
MIPOMBIIIIEHHBIMU CIIOCO0aMU MOJTyYEHUSI CEPHOI KUCIIOTHI.

13. A3or, ero HaxoxaeHue B npupojie. CrlpbeBble HCTOUHUKH JUISl TOJIYYEHHsI aMMHUaKa 1
a30THOM KHUCHOTHL. CBsI3aHHBIN a30T. TeopeTnyeckue OCHOBBI MOJTYUYECHHUSI COCIMHEHUN a30Ta C
JPYTUMU XUMUYECKUMH 3JIEMEHTaMHU. DHEPreTUYeCKHe 3aTpaTbhl Ha IMOJYYEHUE COCIUHEHHM
azora.

14. TeopeTnyeckre OCHOBBI U armapaTypHoe 0(hopMIICHHE Mpoliecca CHHTE3a aMMHaKa.

15. TeopeTudeckre OCHOBHI | arapaTypHoe ohOpMIICHHE TTpoIiecca MOTydeHus c1aboit
A30THOM KHCIIOTHI IO KOMOMHUPOBAHHOMY CIIOCO0Y

16. Teopernueckne OCHOBBI M ammaparypHoe OGOPMIICHHE TMpoIlecca OKHUCICHUS
aMMHaKa KUCIOPOJOM BO3/yXa.

17. Teopernyeckue OCHOBBI W ammapaTypHoe odopMmiIeHHE mMpolecca MPOU3BOACTBA
A30THOM KHUCIOTHI IPSIMBIM CUHTE30M.

18. JlaGopaTopHblii CrMOCOO TOJYYEHHS A30THOW KHUCIOTHI. AHAIMTHYECKas OIlCHKa
00IIero COOTBETCTBUS U PA3IMUMs B MIPOBEICHUH OTACIBHBIX CTaIUi MpoIlecca B CPABHEHHUH C
MPOMBIIIIEHHBIMU CIIOCO0aMU MOJTyYeHUS! @30THON KHUCIOTHI.

19. Teoperuueckue OCHOBBI M ammapaTypHoe ogopmieHue Mpolecca MOTy4eHUs
aMMHAYHOH CEJIUTPBI 1 MOYEBHHBI.

20. TeopeTnueckue OCHOBBI M ammapaTypHoe o(opmieHHe MPOM3BOJCTBA MPOCTOrO U
nBoriHoro cynepdocdara. [Tonyuenue cynbhara aMMOHHS — cxeMa JJAOOPATOPHOW YCTAaHOBKH,
METO/IMKA BBITTOJIHEHHUS.

21. Cunukatbl. Buapl, XHMHYECKH COCTaB, CBOMCTBA CHJIMKATHBIX MaTEpPHUAJIOB,
CHIPbEBBIE UCTOYHUKH /ISl MPOU3BOJICTBA, 3HAUCHHE B HAPOJHOM XO3SIMCTBE.

22. Kepamuka. Bugsl. TexHomorust mpou3BOACTBA U3AEIUN U3 KEPAMUKH.

23. Kupnuu. TexHomorus u3roToBIeHusI, 000pyA0BaHNE, BUIbI KUPITUYHBIX U3ICITHH.

24. Crexno. DU3MKO-XMMHUYECKHE OCHOBBI M ammaparypHoe odOpMIICHHE TMpolecca
BapkH cTekina. CrocoObl M3rOTOBIICHUS U3/IENUN U3 CTEKJIA.
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25. Bskymue.

Colpp€ 1711 MPOU3BOJICTBA.

MIPOM3BOJICTBA U3BECTH.
26. LlemenT. ChIpbeBbIE HCTOUYHUKU JJIs IOJyUEHUS LIEMEHTA. TEXHOIOTNYECKNE OCHOBBI
u obopynoBanue. Bunbl u3aenuit u3 6eToHa, NepcreKTUBBI Pa3BUTHS OTPACIIH.
27. TeopeTHuecKue OCHOBBI M ammaparypHoe OQOpPMIIEHHE 3JIEKTPOJIH3a BOJHOTO
pacTBopa XJIopua HaTpHsl U paciljiaBa XJIOpUIa HaTPUsl.

28.  DIeKTpOXMMHUYECKOE

[IOJIy4YeHue

anmnapatrypHoe opopMIIeHHE ITpoliecca.
29. Metainyprusi. CriocoObl MPOM3BOACTBA METAIUIOB U CIIJIaBOB. ChIphEBbIE UCTOYHUKH.

MectopoxaeHus.

AJIFOMHHUA.

Texnonoruss u obopynoBaHue st

TeopeTnyeckue OCHOBBI U

30. YyryH u ctanb. JlomeHHbIi nporecc. MapTeHOBCKOE MPOU3BOJICTBO.

31. Tépmoe TormmBo. Buapl, 31eMEHTHBIA COCTaB, MPOUCXOKIECHUE, MECTOPOKICHUS.
Y CTpolcTBO TONKHU 1L CAKUTAHUS TBEPAOTO TOIUIMBA.

32. KokcoBanue. [lonroroBka chIpbs. YCTPOMCTBO KOKCOBOHW Oarapeu. TexHOJIOTH
KOKCOXHMMHUYECKOI0 MPOU3BO/ICTBA.

33. Hedtp u e€ 3nauenue B HapomHoM xo3siicTBe. CocTaB HEPTH, €€ MPOUCXOKICHUE,
DOnemeHTHBIN cocTaB. CriocoObl mepepaboTKH.

34. OcHoBHOW opranuyeckuii cuHTe3. CBs3b e€ro c HedTenepepadaThIBaOMEH |
KOKCOXMMHUYECKOW TMPOMBINIIEHHOCTHIO. [Ipon3BOACTBO BOAOpOAA, CHUHTE3-Ta3a KOHBEpCUEU

METaHa.

35. Teoperndeckue OCHOBBI U anmapaTypHoe 0OopMIICHIE MPOU3BOICTBA METAHOMA.

36. Teopernueckre OCHOBBI W ammapaTypHoe O(GOpPMIICHHE MPOU3BOJICTBA STUIIOBOTO
CIIMPTa U3 MUIIEBBIX IPOAYKTOB. [lonmyyenue 3TaHoIa TUAPOIN30M APEBECHHBI

37. Teopernyeckre OCHOBBI W ammapaTypHoe O(GOpPMIICHHE MPOU3BOJICTBA STUIIOBOTO

CIIMpTa U3 3TUJICHA.

38. IIpombIIEHHBIE CTIOCOOBI MOTYUYECHUSI YKCYCHOW KUCIOTHI. TeopeTHndecKkne OCHOBBI
U anmapaTypHoe oOopMIICHHE.

39. TeopeTuyeckue OCHOBBI W ammapaTypHoe odopmieHHE mpolecca MPOU3BOACTBA
MOJIM3THUJICHA U IMOJIMIIPOIIHIICHA.

40. ITpou3BOICTBO MIIACTMACC.

6.2. IlpumepHble BONpoOCHI M 3aJaHus / 3aJa4¥ VIS TPOMEKYTOYHOM

aTTeCTALMH

Taboauua 9 - [IpumepHble TeopeTHYecKHe BONPOCHl M NMPAKTHYECKUE 3alaHUs / 3a1a4u K
MPOMEKYTOUHOMY KOHTPOJTI0

PaBZ[CJ'II:I 1 TCMbI

HpI/IMepHBIC TCOPCTUICCKHUC BOIIPOCHI

[IpumepHbIe paKTHUECKUE 3aAaHUs /
3a1auu

XapakTepucThka
BOXKHEHIITUX
MIPOU3BOICTB
anmapaToB.
CoBpeMeHHbIE
TpeOOoBaHUS
XUMHYCCKUM
MIPOU3BOICTBAM.
Ouuctka
MPOMBITIUICHHBIX
BEIOPOCOB.

1.0cHOBHBIC 3a/1a4H, peraembie
XUMHUYECKOHN TEXHOIOTHEM.
2.0OCHOBHEIE 3aKOHOMEPHOCTHU

XUMHYECKOI TEXHOIOTHH.

3.IIpomeccs! u anmapaTbl XUMHYECKUX
MIPOU3BOJICTB.

4. TexHONTOrH4eCKUE OCHOBBI MPOIIECCOB —
ONTHMU3ALINS YCIOBUN TIPOTEKAHUS
XUMUYECKUX peakiuil. 3HaueHHe
OCHOBHBIX MapaMETPOB: TEMIIEpaTypa,
JTaBJICHNE, KOHIICHTPAILINN PEareHTOB
MPOAYKTOB MX TPEBPAILECHUs, BEIOOD
KaTanu3aropa.

S.Ipunnun Jle-lllatenbe u ero BaxHast

1. Onpenenuth 00BEMHYIO CKOPOCTD
MoJIaY¥ METaHa B PeaKTop
ra3o(a3HOro XJOPUPOBAHHS, €CITH
MIPOU3BOAUTEIHHOCTh YCTAHOBKH C
JIBYyMsI pabOTarOIMMU PeaKTOpaMu
coctapiseT 19700 Kr peakIMOHHOTO
rasza B yac. MaccoBast OIS
MeTuixiiopusa B raze 33,3%, BBIXOT
MeTmixyopuaa 43% B pacuete Ha
MCXOJHBIN XJIOP, MOJTBHOE
cootHomenne CH4:CI2 paBHO
3,44:1. O6Bem peakTopa 2,84 M3.
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POJIb B XUMUKO-TEXHOJIOTHUECKUX
npoiieccax.

6.0OCHOBBI KOHCTPYHUPOBAHUS arapaToB
XUMHYECKHUX IPOU3BO/ICTB.
7.Maccoobmennbie miportecchl. OCHOBHOE
ypaBHEHHUE MPOIECCOB H alIapaToB
XUMHYECKHUX POU3BO/ICTB.

Xumus u
suepreruka. CrIphe.
Oneprus. Bona.

1.Ceipbe, »nHeprusi, Boma. IloaroroBka
CBIPBS K TIepepaboTKe.

2.Crioco0b1 oborareHus CBIPBSL.
OGopynoBanue.  Ilokazarenu  OIECHKH

3()PEKTUBHOCTH KayecTBa 00OTAICHUSI.
3.OU3NKO-XUMHUYECKIE METOJIbI
oOorareHus CeIpbsi. DroTarws.

4. TeopeTnveckre OCHOBBI U ariapaTypHOE
odopmIIeHHE Tpoliecca.
5.Bomonoaroroska. TpeboBaHwus,
MPEIbSIBISIEMBIC K MUTHEBOW BOJIC U
UCTIOJIb3YEMO# B IPOMBIIIICHHBIX [EIISX.
6.04ncTKa MUTHEBOU BOJEL.
TeopeTrueckue OCHOBHI U almapaTypHOe
odopMmIIeHHE Tpoliecca.

7.2Kéctroctb Boabl. CriocoOsbI e€
ycrpaHeHus. OU3NKO-XUMHUYECKHAE OCHOBBI
OYHCTKHU.

8.boprba ¢ HAKUTIBIO B TPOMBITIUICHHOCTH.
OuncTKa CTOYHBIX BOJ. DKOJOTUYCCKHC
OCHOBBI BOJIOTTIONIb30BaHUs. KOHTPOIIB.
9.TexHnyeckuil aHaJIN3 BOJIBI.
TeopeTHuecKre OCHOBHI H arapaTypHoe
odopmIIeHHUE TIpoIIecca MPOBEICHUS
aHaJTN30B.

Paccoun npu koHCEpBUPOBaHUHN
COJICHBIX OTYPIIOB MPEJCTABIISET
c000# (haKTHIEeCKH BOIHBIN PacTBOP
noBapenHoi conu NaCl (7%) u
MOJIOYHOU KUCJIOTBI
2CH3;CH(OH)COOH (3%),
JIOTIOJTHUTENIBHO COACPIKAIIUI
JTyOMIIBHEIC BEIIECTBA U3 JICTHEB
XpeHa, BUIIHYU WK 1y0a TUTIoC
BKYCOBBIE JT00aBKU — 3(hUPHBIC
MacJia yKporna, YeCHOKa,
CMOPOJMHHOTO JINCTA, CTParoHa u T.
. OnpenenuTe Maccy MOBapeHHON
COJTH, KOTOPYIO HAJIO B3STh, YTOOBI
MIPUTOTOBUTH S JI paccosia, eciid
TUIOTHOCTE 7%-T0 pacTBOpa XJOopHaa
Hatpus paBHa 1,05 r/mi.

Xumus "
MaTepuabl.
IIponsBoacTso
HOJMMEPOB.

HOBBIC

1.IlpoGnemMa co3maHusl MaTepHAOB C
3a/IaHHBIMUA CBOWICTBAMH M HAIPaBICHUS
ee pemenus. Poap  OTeUeCTBEHHBIX
YYEHBIX-XHMHKOB.

2.11pon3BOACTBO BaKHEHIIIMX MTOJTMMEPHBIX

MaTepUaoB.
3.IIpou3BoacTBO MTOJINMEPOB —
TOJIMATHIICHA, TIOJIMIIPOTIMIICHA,
TTaCTMACC.

1.CKOIBKO paguKaloB BOMIET B
COCTaB MoJIuMepa pu
nonumepusaiuu 0,8 1 cTupona B
MIPUCYTCTBHUH MTEPEKUCH OCH30MIIA U
TAMETUIaHWINHA, €CITH CPETHSISA
3(PEKTUBHOCTD HHUITUUPOBAHMS
paBHa 0,25, a comepkaHUE TIEPEKUCH
u amuHa - o 0,087 monp*a-1.
CreneHb npeBpainieHusl HHUITHATOPA
60%.

2.11pu mommmepuzanun 0,1 H
pacTBOpa BHHIJIOBOTO MOHOMEpPA
3(PEKTUBHOCTD UHUITUAPOBAHMS
paBHa 0,5. OnieHuTe OXUAAEMOC
3HayeHue dPHEKTHBHOCTH
WHUIMHPOBAHUS, €CITU TIPU
YMCHBIIICHUN KOHIICHTPAIIUU
MOHOMeEpa B JIBa pa3a MpH MPOINX
PaBHBIX YCIOBUSX 3HAUCHUS
KOHCTAHT CKOPOCTH HE H3MCHSIFOTCSL.

XuMHd W CO3JaHue
MIPOTYKTOB TTUTAHUS.

1.TeopeTudeckue OCHOBBI H amiapaTypHOe

oopmIIeHHE MPOU3BOACTBA  ATHIOBOIO
CIIUPTa U3 MUIIEBBIX TPOAYKTOB.
2 Ilomyuenue 3TaHOJIa TUIPOJIN30M

APEBCCHUHEBI, M3 OTHUJICHA.

Mexaynaponnas nudpoBast cuctema
KOAM(HUKAIMK MUIIEBBIX J0OABOK.
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3.IIpoMEIIIIICHABIE  CITOCOOBI  TTOTYYCHHUS
YKCYCHOM KHUCIIOTBI.

IIpousBoacTBO 1.Ilpumenenne, MPOU3BOJICTBO | JlaTh XpaKTEPUCTUKY BaKHEUIIIUM
MUHEpaTbHBIX MHUHEPaJIbHBIX COJNCH U yI00pEHHH. MUHEpaJIbHBIM y1o0peHusM (1o
yIOOpCHHIA. 2. TeopeTudeckuie OCHOBBI U allliapaTypHOE | BBIOOPY)

odopMIIeHHE MpoIiecca MOTyYeHUs

aMMHAYHOH CENUTPHI U MOYEBUHEI.

3.TeopeTHueckre OCHOBBI M allllapaTypHOE

odopMIIeHUE TPOU3BOJICTBA TIPOCTOTO

nBoiHOTO cymepdocdara.

4.Tlomyyenue cynbhaTa aMMOHHS — CXEMa

1ab0paTOpHON yCTaHOBKH, METOINKA

BBITIOJTHEHUSI.

ONEKTPOXUMHUSI. 1.TeopeTnueckre OCHOBHI U anmnaparypHoe | 1.I'alpBaHMYECKU 2I€MEHT COCTOUT
odopMIIeHHE NEKTPOIN3a BOJHOTO U3 METAIIMYECKOTO IMHKA,
pacTBOpa XJIOpHUa HaTPHsI U paciiiaBa norpyxennoro B 0,1 M pactBop
XJIOpHUJA HATPHSL. HUTpATa [IMHKA U METAJUTMYECKOTO
2.21eKTPOXUMUYECKOE TTOTyUYCHUE CBHUHIIA, TOTpy>keHHoro B 0,02 M
amoMuHAA. TeopeTndeckie OCHOBHI U pacTBOp HATpATa CBUHIIA.
amnmapaTtypHoe odopMIIeHHE TIpoliecca. Beranciants 3/IC rambsBaHIYECKOTO

3JIEMEHTA, COCTABUTH CXEMY
3JIEMEHTA.

2.0npenenuts DJ1C
raqbBaHMYECKOTO JIEMEHTa,
COCTOSILIETO U3 METAJUIMYECKOTO
IIMHKa, orpykernoro B 0,01 M
pacTBOp HATpATa IIUHKA H
METAJUIMIECKOTO HUKEIIS,
norpyxkennoro B 0,02 M pactBopa
autpara aukens (II). CocraButh
CXEMY ILIETIH.

[Ipobnemsr 1.Cunukatsl. Bunpl, xumuuaeckuii cocta, | I[loaroroka noxnana (pedepara) o

HaIPaBIEHHOTO CBOICTBA CHIIMKATHBIX MaTepHAJIOB, Pa3BUTHUN XUMHYECKOH

CHHTE3a CBIPBEBBIE UCTOYHHKH TS TPOM3BOACTBA, | MIPOMBIIUIEHHOCTH, TOCTHKECHHSIX

NPaKTUIECKU 3Ha4YCHUE B HAPOJIHOM XO3siCTBE. OTJIENBHBIX OTpaciiell XUMHUYECKON

BaXXHBIX MPOTYKTOB.

2.Kepamuka. Bumsl. TexHomorus
MIPOM3BOICTBA U3JENUN U3 KEPAMHUKH.

3. Kupnuu. TexHon0rust U3roToBICHUS,
00opyoBaHUE, BUIBI KUPITHYHBIX
W3JETu.

4.Crekio. U3NKO-XUMUYECKUE OCHOBBI U
anmapaTtypHoe oopmMIIeHHE TTporecca
Bapkwu crekiia. CriocoObl M3roTOBICHUS
W3JEIUHI U3 CTEKJIA..

5.Bsuxyuue. Coipb€ 111 MPOU3BOACTBA.
TexHomorus U 000pyAOBaHUE IS
MIPOM3BO/ICTBA N3BECTH.

6.1lemenT. ChIpbeBBIE HICTOUHUKHN AJIS
MOJIYYCHHSI LIEMEHTA. TEeXHOJIOTUYECKUE
OCHOBBI 1 000pyaOBaHKe. BUbl n3aenmii
n3 OeToHa, MePCTIEKTUBHI PA3BUTHUS
oTpaciu.

7.Metamryprust. CriocoObI IPOHU3BO/ICTBA
METaJIJIOB U CTIaBOB. ChIPhEBHIE
HUCTOYHUKHU. MeCTOpOXKACHHUS.

8.YyryH u ctans. JloMeHHBII Iporecc.
MapTeHOBCKOE MTPON3BOACTRO.

MIPOMBIIIUIEHHOCTH, HCTOPUHU
Pa3BUTHS U MEPCIIEKTUBAX PA3BUTHUS
OTAEIBHBIX XUMUYECKUX
MIPOU3BOJICTB, IPUMEHEHUU
pa3INYHBIX MaTepuanoB (He(dTh, ras,
MOJIUMEPHI, METAJLIbI,
KOMIIO3UIIMOHHBIE MaTEPHAIIBI U JIp.)
B HAPOJITHOM XO34MCTBE.
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9.TBépnoe ToruBo. Buabl, 31eMeHTHBIHN
COCTaB, MPOUCXOXKIICHHE, MECTOPOXK ICHHSI.
YCTpoicTBO TONKY AJIS CKUTAHUS
TBEP/IOTO TOILINBA.,

10.KokcoBanmue. [ToaroToBKa CHIphS.
YerpoiicTBO KOKCOBOM OaTapen.
TexHOIOTHS KOKCOXUMHUYECKOTO
MIPOU3BOJICTBA.

11.HedTh 1 €€ 3HaUYeHNE B HAPOIHOM
xo3siictBe. CocTtaB He(hTH, €6
MIPOUCXOXKJICHUE, DIICMEHTHBIN COCTaB.
Crioco0bI nepepaboTKy.

12.0OcHOBHO# OpraHUYECKUI CHHTE3.
CBs13b ero ¢ HedrenepepadaTrBaloUIeH U
KOKCOXHMHUYECKOH MPOMBIIUICHHOCTHIO.
13.IIpou3BOACTBO BOJIOPO/IA, CHHTES Ta3a
KOHBEpCHEH MeTaHa.

14. Teopetuueckue OCHOBBI u
anmapatrypHoe oQopMIIEHHE TPOU3BOJICTBA
METaHOoA.

CocraBurenb: Hocos A.Jl.

(pamunus, unuyuatsl u OOIICHOCMb Npenooasamens (eii))
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