banakoBCckuii HHKEHEPHO-TEXHOJOTUYECKUN HHCTUTYT — (hrtnai GpeaeparbHOTO
roCyJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKACHUS BBICIIIETO 00pa30BaHUs
«HannoHnanbHbIN UCCIEN0BATENBCKUH AIEpHBIN YHUBEpCUTET « MU DN

@akynapTET aTOMHOU SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «du3nka u ecTeCTBEHHOHAYYHbIE JUCIIUTUITHHBD)

PABOYASA ITPOT'PAMMA
10 TUCLUILIMHE « BBEeIeHNE B XUMHUYECKYIO TEXHOJIOTHIO)

HanpagJjieHus1 MOATOTOBKH
«18.03.01. Xumunueckast TEXHOJIOTHUI

OcHoBHasi npodeccuoHaTbHAs 00pa3oBaTeIbHasI MPorpamMma
«XHMMHYECKask TEXHOJIOTHS HEOPTraHUYECKHUX BEIIECTBY

Kpasmmduxkanus BbIyCKHUKA
bakanasp

dopma 00ydeHuUs1
OuHas

bamakoBo



Llesb 0cBOCHUS IMCUUIITIMHBI

[ens mpenonaBaHusi JUCHUIUIMHBI SIBJSIETCS MOJTYYEHUE 3HAHUM, HEOOXOAUMBIX JUIS
IUIOJJOTBOPHOM  TBOpUYECKOW JieATeNbHOCTH OakanaBpa. JlucuuruinHa «BBengenue B
XUMUYECKYI0 TEXHOJOTHIO» 3HAKOMHUT CTYJIEHTOB C OyAyluM HampaBiCHHEM B
po(eCCHOHATTEHOM JESITEIPHOCTH B 00JIACTH XUMHUYECKOW TEXHOJIOTHH.

3agau  U3y4YeHUs JUCHUIUIMHBI: U3YyYEHUE WCTOPUU OTPaACid, CTPYKTYphI
XUMHYECKOTO MPOU3BOACTBA, OOIIUX 3aKOHOMEPHOCTEN XUMUYECKUX MPOLIECCOB, OCHOBHBIX
PEaKIMOHHBIX MPOLECCOB XUMHYECKON TEXHOJIOTHHU.

N3yyeHue QUCIUIUIMHBI JOJDKHO OCHOBBIBATHCA HA CIEAYIONIMX MPOPECCHOHATBHBIX
CTaHJapTax:

-26.001. Cnenumanuct mo o0OeCHeYeHHIO KOMIUJIEKCHOTO KOHTPOJIS IPOM3BOJICTBA
HAaHOCTPYKTYPUPOBAHHBIX KOMIO3UIIMOHHBIX MATEPHUAJIOB;

-26.004.Cnenmanuct 1o NPOU3BOACTBY BOJOKHUCTBIX  HAHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTE€pUaJIOB.

Mecto nucuuninnbl B ctpykrype OOII BO

Kypc «BBenenne B XUMHUYECKYIO TEXHOJIOTHIO» CBSI3aHA C HEOOXOJUMOCTBIO 3HAHUM
OCHOB O0IIe M HEOPraHMYECKOW XWMHH, aHATIMTUYECKON XUMHUHU U (U3UKO-XUMHUYECKUX
METOJI0OB aHAJIN3a, OPTraHUYECKOW XHMHH, IIUPOKOE HCMOJIb30BAHUE, KOTOPHIX HE TOJBKO
Ta€T BO3MOXKHOCTh HAaMOOJ€e TOYHO BBIPA3UTH TEOPETUUECKUE 3aKOHOMEPHOCTH, HO U
SBJISIETCS HEOOXOJUMBIM MHCTPYMEHTOM HMX YCTaHOBJICHHUs. [[711 OCBOCHMS MMCIUTLIUHBI
«BBeneHnEe B XMMHUYECKYIO TEXHOJOTHIO» HEOOXOJAUMBbI 3HAHHWE, YMEHUE U BIaJCHUE
MaTepualioM IO CJICAYIOIMIMM JUCHUIUIMHAM: oOllas U HEOpraHu4eckas XHUMUS;
aHAIUTHYECKas XUMHUA M (PU3UKO-XMMHUYECKHE METOJbl aHajin3a; OpraHuYecKas XUMHS.
[locne wu3ydeHHWs AUCIUIUIMHBI BBITYCKHUKH JOJIKHBI OBITh TOTOBBI K BBITIOJHEHUIO
CJIEIYIOUTUX TPYAOBBIX (PYHKITUH:

-A/06.6. Pa3zpaboTka npeaioxKeHui o KOMIUIEKCHOMY MCITOJIb30BAHUIO ChIPhs
Y yTUIN3AIMU OTXO0B TPOU3BO/ICTBA;

-D/01.6.CoBepiiieHCTBOBaHUE TEXHOJIOTMH, MEXaHU3alUsl U aBTOMaTU3aIus
MIPOU3BOJICTBEHHBIX MPOIECCOB.

Komnerenuuu odyuawinerocsi, popMmupyembie B pe3y/ibTaTe 0CBOCHUS TUCUUILIMHBI
B mporecce ocBoeHUsT JaHHOW NUCHUIUIMHBI Y CTyAeHTa (OPMHUPYIOTCS CIETYIOIINE

KOMIICTCHII MU
— obmenpodeccuoHanbHbIC
Kop xomnereniuu HaumeHoBaHue KOMIETEHIINH WHaukaTopsl TOCTHKEHHUS] KOMIIETEHIIUU

OIIK-1 CHOCOOEH U3y4aTh, 3-OIIK-1 3HaTh pU3NKO-XMMUYECKHE CBOWCTB
aHAJIN3UPOBATh, UCIIOJIb30BAThH MaTepUajIoB, OCHOBBIBASICh HA 3HAHUSIX O
MEXAHU3MBbl XMMHUECKHUX CTPOEHHH BEILECTBA, IPUPOJE XUMUYECKOU
peaxiui, MpOUCXOIAIIUX B CBSI3M PA3JIMYHBIX KJIACCOB XUMUYECKHUX
TEXHOJIOTMYECKHX IPOLECCAX U 2JIEMEHTOB, COEIMHEHUH, BEIIECTB U
OKpY’KalolleM MUpE, MaTepuasoB
OCHOBBIBASICh Ha 3HAHUSX O V-OIIK-1 ¥YMeTh ucnonbp30BaTh MEXaHU3MBbI
CTPOEHHH BEILECTBA, IPUPOJIE XUMHUYECKHUX PEAKIH, TPOUCXOIAIINX B
XUMHUYECKOH CBSI3M U CBOMCTBAX | TEXHOJOTMYECKHUX MPOLECCAX U OKPY)KAIOILEM




PA3JIMYHBIX KJIACCOB XMMUYECKUX
3JIEMEHTOB, COCIMHEHUMH,
BEILIECTB U MaTEPHUAIOB

MHUpE, I ONPeIeTICHNs Ka4YeCTBEHHBIX U
KOJIMYCCTBCHHBIX XapaKTepI/ICTI/IK BCIICCTB U
MaTepuaioB

B-OIIK-1 BrageTs aHaau3oM METOIOB
ompeeseHus TpeOyeMbIX mapaMeTpoB
I/ISMepeHI/ISI KAa4C€CTBCHHBIX U KOJIMYCCTBCHHBIX
XapaKTEPUCTHK MPOO CHIPHS U
nosrygabpukaroB

— npoeccroHanbHbIe

Kox xommerennu

HanmenoBanne KOMIICTCHI U

I/IH,Z[I/IKaTOpBI JOCTHIXXCHUS KOMIICTCHIIN

I1K-2

CIOCOOEH MCIOJIb30BaTh 3HAHUE
CBOMCTB XMMUYECKHUX HJIEMEHTOB,
COEIMHEHUI 1 MaTepHaJiOB HA UX
OCHOBE JJIs PEeLEHUS 3a1a4
npoecCuOHANBHOM e TeIbHOCTH

3-I1K-2 3HaTh CBOMCTBAa XMMHYECKHUX
3JIEMEHTOB, COCJIMHEHUN U MAaTEPUAJIOB HA UX
OCHOBE JIs1 COOJTFOICHUS TEXHOJIOTHYECKOTO
periiaMmenTa

V-IIK-2 YMeTh ucnoias30BaTh 3HaHUS CBOMCTB
XHMUYECKHX JIEMEHTOB, COSIUHCHHN 1
MaTepHaIOB Ha UX OCHOBE JIJISl PEIICHUS 3a1a4
0 BBIITYCKY MPOJIYKIIUHA B CTPOTOM
COOTBETCTBUU C TEXHHUYECCKHUMU TPEOOBAHUSIMHU
B-I1K-2 Bnaners HaBbIKaMu pa3pabOTKH
PEJIOKEHHS 10 KOMIUIEKCHOMY
WCIIOJIb30BAHUIO CHIPhS U YTHIN3AIUU OTXO/I0B
MIPOU3BOJICTBA

3aﬂa‘-ll’l BOCIIHTAHHUS, P€A/IN3yEMbIC B PaAaMKaxX 0CBOCHHUA JUCIHHIIINHDbI

Hcnonws3zoBanue
. Bosiieuenue B
Hanpasnenue/ Co3manue ycrnoBwid, BOCIIUTATEILHOTO
. Pa3HOIUIaHOBYIO
LeNu o0ecreynBaroIux MoTeHIMana yueOHoH
BHEY4YEOHYIO eSITeTbHOCTh
JIVCITATUTHHEI
B-14 (bopmMHUpoBaHUE TITyOOKOTO Hcnonp3oBaHne 1.Opranunzanus
MOHUMaHHUSI COIMATBHOM BOCIIUTATEITLHOTO HAYYHOTIPAKTUIECKAX

poiu npogeccuu,
MO3UTUBHON U aKTUBHOU
YCTAaHOBKHU Ha IEHHOCTHU

NCATCIIBHOCTH, TPYAY

MOTEHIMAJA JUCIIUTUTHH
€CTECTBCHHOHAYYHOTO U
obmenpodeccuoHaIbHOTO

(KOHCTPYKTOpA, TEXHOJIOTa),
NOHUMAaHUS €€ COLMATIbHOM
3HAYUMOCTH U POJIA B
o011ecTBe, CTpEMIICHUS
ClIe/IoBaTh HOpMam
npodeccHoHaNBEHOM STUKU

KOH(epeHIINI 1 BCTpey C
BEYLUIMMHU CIIeHUaTNCTaMU
NpeANpUsATHIA TOpoaa U

M30paHHOM CIEIUATBbHOCTH, | MOIYJS ISl - BeTepaHaMU aTOMHOM
OTBETCTBEHHOT'O dbopMupoBaHUS O0Tpaciu.

OTHOIIIEHUS K MO3UTUBHOTO OTHOIIEHUS K 2. Opra"nuzanus u
npodeccnoHanbHOM npodeccuu HHKeHepa MIPOBEICHUE MPEIMETHBIX

OJTMMITHA U YIACTHE B
KOHKypcax
Mpo(eCCHOHATIEHOTO
MacTepCTBa.

3.YyacTne B eXKerogHbIX
AKIUAX CTYJACHUYECKUX

MOCPEICTBOM KOHTEKCTHOTO
00y4yeHHsl, petieHus
MIPAaKTUKO-
OPUCHTUPOBAHHBIX
CUTYalMOHHBIX 3a/ad4. -
(bopMHUpOBaHHUS YCTOWIHBOTO
UHTEpeca K
npodeccroHanbHOM
JEeITETbHOCTH, CLIOCOOHOCTH
KPUTHYCCKH,

CTPOUTCIIBHBIX OTPSAO0B




CaMOCTOSITEJIbHO MBICIIUTb,
MMOHUMATh 3HAYUMOCTh
npodeccuu moCpeICTBOM
OCO3HAHHOTO BHIOOpA
TEMaTHKU IPOEKTOB,
BBITIOJTHEHUS IIPOCKTOB C
Moceayromen myoanaHoi
MPE3EHTALMEN PE3YIIBTATOB,
B TOM 4HcCJie 000CHOBaHHUEM
HUX COLUAJILHOU U
MIPaKTUYECKON 3HAYMMOCTH;
- opMupoBaHUS HABBIKOB
KOMaHJHOU paboThl, B TOM
qHCIie peaTn3auu
Pa3IMYHBIX IPOEKTHBIX
pouieit (muaep, UCIIOJTHUTEb,
AHATMTHK U TIP.)
MTOCPECTBOM BBITIOJTHEHHS
COBMECTHBIX ITPOEKTOB.

B-15

dhopmupoBaHue
MICUXOJOTHYECKON
TOTOBHOCTH
npodeccnoHaTBEHOM
TS TEeITbHOCTH
n30panHOU podeccuu

Hcnonb3oBanue
BOCITUTATENILHOTO MTOTEHIIHAA
JTUCIUTUIAH
o0menpodeCCHOHATHHOTO
MOJTYJISl JUTSL:

- (hopmupoBanus
YCTOMYMBOTO HHTEpECa K
npodeccnoHaTbHOM
JeSITeIIbHOCTH, TIOTPEOHOCTH B
JIOCTHKCHUH PE3yJIbTara,
MOHUMAaHHS
(YHKIIMOHATIBHBIX
o0s13aHHOCTEH U 3a/1a4
n30paHHOMN
npodeccnoHanbHOM
JeATEIbHOCTH, YyBCTBA
npodeccnoHanbHOM
OTBETCTBEHHOCTH Yepe3
BBINOJIHEHUE YUEOHBIX, B TOM
YHCIIe MPAKTUYSCKUX
3a7aHuil, TpeOyrOIHX
CTPOTrOro COOIOICHUS
MPABUJ TEXHUKH
0€30MMacCHOCTH U UHCTPYKLUI
o pabote ¢ 06opyI0BaHHEM
B paMKax J1abopaTOPHOTO
MPAKTUKyMA.

1.Opranuzanus
Hay4YHOIPAKTUYECKHUX
KOH(EpEeHIIUii U BCTPEY C
BEJIYIIUMH CTICIIHAIUCTAMU
IPEINpUITHIA TOpoJa U
BETEpAaHaAMU aTOMHOMU
OTpacIIu.

2. Opranu3zanus u
MPOBEJICHUE MPEAMETHBIX
OJINMITHA/I U YYaCTHUE B
KOHKypcax
po(eCCHOHATIBEHOTO
MacTepCTBa.

3.YuacTue B €XeroIHbIX
AKIUAX CTYJACHUYECKUX
CTPOUTENBLHBIX OTPSIOB

Crtpykrypa u coaepxkaHue y4eOHOW AUCIUIIIHHBI
JucuuniuHa mnpenojgaerca cTyaeHTaM B 1-om cemectpe. OOmiasi Tpyno0e€MKOCTb

JTUCIUIIIINHBI COCTABIISIET 2 3a4ETHBIE SIMHUIIBI, 72 aK. 4acoB.
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1 1 | Uctopus pa3BuTus 14 4 - - 10 YO, 25
XUMHYECKON IIp
IPOMBIIIICHHOCTU T

2 | OCHOBBI XUMHYECKOI 24 6 - 8 10
TEXHOJIOTUHU

2 3 | PernonanpHas 34 6 - 8 20 Ip 25
HalpaBJICHHOCTh YO
XUMHYECKOU
ITPOMBIIIJIEHHOCTH

Buja npomexyTouHoii aTTecranuu 712 16 - 16 40 3ager 50
Conepikanue JIEKIIMOHHOTO Kypca
YueOHo-
Tembl JJeKIIUH. Bcero
MeToauYecKoe
Bonpocskl, oTrpabdaTpiBaemMble Ha JIEKIMHT 4yacos
olecreyeHune
1 2 3
Hcropusi pa3zBUTHS XHMHYECKO MPOMBIILIEHHOCTH 4 [1-3]
Hcropust pa3BUTHSL HEOPraHUYECKOW XUMUU
VcTopus pa3BUTHS OPraHUYECKOW XUMHUH
Hcropust XMMHUYECKOM MPOMBIIITIEHHOCTH B Poccun
OCHOBBI XUMHYECKOIH TEXHOJIOTHH 6 [1-3]
[ToHATHIIHBIN anmapaT XUMHYECKOW TEXHOJIOTUHU
Knaccugukaius TeXHOIOTHYECKHUX MPOLIECCOB
TexXHONOrn4ecKu periiaMmeHT
PernonanbHasi HANPaBJIEHHOCTh XUMUY€CKOMH NMPOMBIIIIJIEHHOCTH 6 [1-3]
OCHOBHBIE IIEHTPHl XUMUYECKON IIPOMBIIIIEHHOCTH:
L{eHTpanbHBII 5KOHOMUYECKUH paiioH, [IoBoIKbE
Benymiye npon3BoiUTENIM XUMHUYECKUX MTPOAYKTOB CapaToBCKOM 00i1acTtu
IlepeyeHb NpPaKTHYECKUX 3aHATHI
YuebHo-
Tema npakTuyeckoro 3ansitusi. Bonpocsl, orpadéaTrsiBaemMbie Bcero
MeToauYecKoe
HA MPAKTHYECKOM 3aHATHH 4acoB
obecrneyenmne
1 2 3
OCHOBHBIE LIEHTPBI XMMUUYECKOHN MPOMBINUIEHHOCTH L{eHTpanpHOro 8 [1-4]
SKOHOMHUYECKOTO pailoHa u [1oBoKbs
XuMudeckasi IpOMbIIUIEHHOCTh CapaToBCKON 00J1acTH 8 [1-4]
Ilepedyennb 1a00paTOpHBIX padOT - HE MPEXYCMOTPEHbI Y4e€OHBIM IJIAHOM
3ajanus I CAMOCTOSAITEIbHOM Pa00ThI CTYJI€HTOB
Beero YuebHo-
Bomnpocsl 1151 caMOCTOATEIBHOI0 H3y4YeHUs (3aaHus) 4ACOB MeTOoAHYecKoe
o0ecneyenue
1 2 3
HcTopusi pa3BUTHA XUMHUYECKOI MPOMBIIJIEHHOCTH 10 [1-7]




CraHOBICHHE XUMUYECKOH TEXHOJIOTUHU KaK HAYKH

Uctopusa pa3Butus aHanuTUyecko xumuu Hctopus
pa3BUTHUS PU3HUECKON XUMUU

OCHOBBI XHMHYECKOH TEXHOJIOTHH 10 [1-7]
OO0111e 3aKOHBI (PU3UKH, XUMHUH U TEXHHYECKUX HAYK,
JeKalie B OCHOBE XUMUYECKHUX MPOU3BOJACTB CBA3b
XUMHUYECKON TEXHOJIOTHHU C IPYTUMHU HAYKaAMH
HayuHble MpUHIMITBI XUMUYECKONW TEXHOJIOTHH
PernoHajbHasi HANPABJIEHHOCTh XUMUYECKOH MPOMBIILJIEHHOCTH 20 [1-7]
OcCHOBHBIE IIEHTPBl XUMUUECKON IpOoMBbILUIEHHOCTH: CeBepo3ana Hblii
SKOHOMUYECKUH pailoH, Y paIbCKUIl SJKOHOMUYECKUN pailoH, 3anaaHas
Cubupn

Oo0pa3oBaTebHbIE TEXHOJIOTHH

Peanuzanuss ocBOeHHUSI JAHHOW TUCHUIUIMHBI OOECIIEUMBAETCS JOCTYIOM KaXKJI0TrO
oOyuarorierocs Kk 0azam JaHHBIX U OMOIMOTEYHBIM (GoHAAM, (POPMHUPYEMBIM IO MOJIHOMY
MEPEYHIO JUCIUIUIMH (MOJyJIel) OCHOBHOM oOpa3oBarenbHOM nporpammsl. B BUTU HUAY
MU®DU peiictByeT  KOMIIBIOTEPHBIE KJIACCHI, B KOTOPBIX NPOBOMATCS 3aHATHS IO
pa3IMUHBIM JAUCHUIUIMHAM Harpabiienuss «XMTH», B ToM uwuciie u kiacchl 00€CreYeHBI
J0CTYnoM K ceTh MHTepHET Jyisi caMOCTOATENbHON MOATrOTOBKM cTyneHToB. Ha kadenpe
MMEETCs] KOMIIBIOTEPHI C BO3MOKHOCTBIO PadOThl B CHEIUABHBIX IPOrpaMMax U AOCTYIA K
COBPEMEHHBIM TMPO(ECCUOHAIBHBIM 0a3aM JaHHBIX, WH(OPMAIMOHHBIM CIPAaBOYHBIM U
MOMCKOBBIM CHCTEMaM, K TaKUM Kak 0a3a JaHHBIX NepUoauYecKux u3gaHuil. Llenbio mpu
TOM SIBJISIETCA BBIPA0OTKA Yy CTYJAEHTOB HABBIKOB M KOMIETEHUUH, MO3BOJISIIOLIIUX
CaMOCTOSTENIbHO BECTU UCCIIEI0BATEIbCKYIO0 U HAYYHO-TIEJarOrn4ecKyto padbory.

[IpakTryeckass MOArOTOBKA MpU pealu3aluy y4eOHON NHUCLMIUIMHBI OpPraHU3yeTcs
MyTeM MPOBEICHUS MPAKTUUYECKUX 3aHATHM, MPEIyCMATPUBAIOIIMX YYacTHE O0y4aroIInXcs
B BBINOJHEHUU OTIENIbHBIX 3JIEMEHTOB PalOT, CBA3aHHBIX C Oyayied npodeccuoHanIbHON
NEATEIBHOCTBIO.

[TpakTHueckasi MOATOTOBKA TaK)Ke BKJIIOYAET B ceOsl 3aHATHS JIEKLIMOHHOIO THIIA,
KOTOpbIE  TIpEeIyCMaTpUBAIOT  Mepefady  ydyeOHol — uHpopManuu  00y4arolumcs,
HEOOXOAMMOW JUIsl TOCJTEAYIOIIETO BBIMOJIHEHUS paldOT, CBSI3aHHBIX C Oynylieu
PO ECCUOHATIBHOM AESITENbHOCTHIO.

AyIUTOpHBIE 3aHATHS MOPOBOASATCS B BHUAEC JIGKIMU ¢ ucnoyib3oBanuem IIK wu
KOMITBIOTEPHOTO MPOEKTOPa, IMPAKTHUYECKUX 3aHATUM, ¢ wucnoiab3oBanueM IIK mnpu
npoBeaeHUN  pacueroB. CamocrosiTenpHass —paboTa  CTYIAEHTOB  MIPOBOAUTCA  TOJ
PYKOBOJCTBOM IIPENOAABATENIEH, C OKA3aHUEM KOHCYJIBTALIMI U ITOMOIIM IIPU MOATOTOBKE K
KOHTPOJILHBIM pab0TaM, BHIMIOJTHEHUH JOMAIITHUX 3aJJaHuM.

DoH/I OLIEHOYHBIX CPEICTB

@DOHJT OLICHOYHBIX CPEJCTB MO JIUCUUIUIMHE OOECHeYMBaeT MNPOBEPKY OCBOCHHUS
IJIAHUPYEMBIX Pe3yJIbTaTOB OOydeHMs (KOMMETEHIM M MX WHIUKATOPOB) MOCPEACTBOM
MEPOIPUATHIA TEKYIIET0, PyOEKHOT0 M MPOMEXKYTOYHOTO KOHTPOJIS 1O AUCLHUIIIIMHE.



CBsi3b MeXIy (GOPMUPYEMBIMH KOMIETEHIIUSAMU U (POpMaMU KOHTPOJISE UX OCBOCHHUS
Ipe/iCTaBlieHa B CIEAYIOIEH TaOuIIe:

Ne
1/

Haumenosanue
KOHTPOJIHPYEMBIX
pasziesnoB (TeMbl)

Kon n nanMeHoBaHue UHIUKATOPA JOCTUXKEHUS
KOMIIETEHIINH

HaunmenoBaunue
OIIEHOYHOTO CPECTBA

Bxo1HOW KOHTPOJIb

BxosiHOM KOHTPOJIb

3-OIIK-1 3Hath PU3UKO-XUMHUYECKHUE CBOKCTB
MaTepuaioB, OCHOBBIBAsICh HA 3HAHUSX O
CTPOCHHH BEIECTBA, MPUPOJIC XUMUUECKON
CBSI3U PA3JIMYHBIX KJIACCOB XMMHYECKUX
9JIEMEHTOB, COSIANHEHHH, BEIIECTB U
MaTepuaioB

V-OIIK-1 YMeTrhb HCITOJIB30BaTh MEXaHU3MbI
XUMUYECKUX PEaKIUid, IPOUCXOISIINX B
TEXHOJIOTHYECKHUX MPOIECCaX U OKPYKAIOIIEM
MHUpE, I OIIPeIeNICHUs KaUeCTBEHHBIX U
KOJIMYECTBEHHBIX XapaKTEPUCTUK BEILIECTB U
MaTepuasioB

Bompocs! BxoHOTO
KOHTPOJIsI (YCTHO)

ATTecTanus pa3iesioB, TEKYIIHI KOHTPOJb YCIIEBAEMOCT

n

Hcropus pa3BuTus
XAMHUYECKOU
MIPOMBIITUICHHOCTH

OCHOBBI XUMHAYECKON
TEXHOJOTUHU

3-OI1K-1 3HaTh GU3HKO-XUMHYECKHE CBOMCTB
MaTepuaioB, OCHOBBIBASICH HA 3HAHUSX O
CTPOCHHH BEIIECTBA, MPUPOJIE XUMUYECKOM
CBSI3U PA3JIMYHBIX KJIACCOB XUMHYECKUX
AJIEMEHTOB, COSIMHEHUIA, BEIIECTB U
MaTepuasioB

V-OIIK-1 YMeTh ucnoiab30BaTh MEXaHU3MBbI
XUMUYECKUX PEAKIIUN, TPOUCXO/ISIINX B
TEXHOJIOTMYECKHUX MPOIECCaX U OKPYKAIOIIEM
MHUpE, I ONpeIeNIeHNs KAYeCTBEHHBIX U
KOJIMYECTBEHHBIX XapaKTEPUCTUK BEILIECTB U
MaTepuasioB

B-OIIK-1 Bnagetrs aHaiM30M METOJI0B
ompeeneHus: TpeOyeMbIX mapaMeTpoB
M3MEPEHUS KaYECTBEHHBIX M KOJMYECTBEHHBIX
XapaKTEePUCTHK MPOO ChIpbs U
noiry(habpukaToB

[Ipe3enTanus (ycTHO)

TecT (MUCHMEHHO)

3-I1K-2 3HaTh cBOMCTBAa XUMHYECKHUX
3JIEMEHTOB, COSJIMHEHUN U MaTEPUAJIOB HA UX
OCHOBE JJIsl COOJIFOICHUS TEXHOJIOTHYCCKOTO
periiaMmenTa

V-IIK-2 YMeTh ucnonn30BaTh 3HAHUS CBOMCTB
XAMUYECKHUX JIEMEHTOB, COSIUHCHHI 1
MaTepuaIoB Ha UX OCHOBE JIJISl PEIICHUS 3a71a4
10 BBIMYCKY MPOAYKIIMHU B CTPOTOM
COOTBETCTBUH C TEXHUYECKHUMH TPEOOBAHUSIMHU
B-I1K-2 Bnaners HaBbIKaMH pa3padOTKU
MIPEIOKEHUS TT0 KOMIUIEKCHOMY
WCIIOb30BAHUIO CHIPhS U YTHIIM3ALUU OTXO0B
TIPOM3BOJICTBA




2 | PernonansHas
HaIpaBJIEHHOCTh
XUMHUYECKOH
MIPOMBIITUICHHOCTH

3-OI1K-1 3HaTh PU3UKO-XMMUYECKHE CBOUCTB
MaTepHuaioB, OCHOBBIBAsICh HAa 3HAHUAX O
CTPOEHUH BEIIECTBA, IPUPOJIE€ XUMUYECKON
CBSI3U PA3JIMYHBIX KJIACCOB XUMHYECKUX
3JIEMEHTOB, COCIMHECHUH, BEIIECTB U
MaTepHuasioB

V-OIIK-1 YMeTh HCIIOIb30BaTh MEXaHU3MBbI
XUMUYECKUX PEaKIIUN, TPOUCXO/ISIINX B
TEXHOJIOTMYECKHUX MPOIECCax U OKPYKAIOIIEM
MHUpE, I ONPeIeIeHUs Ka4eCTBEHHBIX U
KOJIMYECTBEHHBIX XapaKTEPUCTUK BEILIECTB U
MaTepHuasoB

B-OIIK-1 BnageTs aHanu3oM METOAOB
ompeeacHus: TpeOyeMbIX mapaMeTpoB
M3MEPEHUS KaYE€CTBEHHBIX U KOJMYECTBEHHBIX
XapaKTEPUCTHK MPOO CHIPhS U
nosryabpukaTroB

[IpesenTanus (ycTHO)

YO (ycTHO)

3-I1K-2 3nath cBOMCTBAa XUMHYECKHUX
3JIEMEHTOB, COCITMHEHUN U MaTEPUAIOB HA UX
OCHOBE JUIs1 COOJIFOEHUS TEXHOIOTHIECKOTO
V-1IK-2 YMeTh UCHOJIb30BaTh 3HAHUS CBOMCTB
XHMHYECKHX 3JIEMEHTOB, COEAUHECHUN 1
MaTepuaIoB Ha UX OCHOBE JIJISl PEIICHUS 3a1a4
10 BBIYCKY NPOAYKIIMH B CTPOrOM
COOTBETCTBUH C TEXHHYCCKUMH TPEOOBAHUSIMU
B-IIK-2 Bnaners HaBbIKaMu pa3pabOTKH
MPEAJIOKEHUS TT0 KOMIUIEKCHOMY
WCIIOJIb30BAHUIO ChIPhS U YTHIIM3ALUU OTXO0B
MIPOU3BOJICTBA

ITpoMexxyTouHas arrecranus

1 | 3auer

OIIK-1, TTIK-2

I YO (ycTHbIH onpoc)

IIepeyeHb OCHOBHBIX IMOKAa3aTEJIEW OLIEHKU PE3YJIbTAaTOB, 3JIEMEHTOB ITPAKTUYECKOTO
ONbITa, 3HAHUA W YMEHUW, TMOJJICKAIMMX BXOJAHOMY, TEKYyLWIEMY KOHTPOJIO U

MPOMEXKYTOUYHOU aTTECTAIUN

Hanmenosanue
KOHTPOJIUPYEMBIX
pa3nenoB (TeMbl)

No

/1

KOI[ U HAMMCHOBAHUC UHAUKATOpA PCSYJ'IBTaTLI O6y‘IeHI/I$[ 110

JOCTHXXCHUA KOMIICTCHIINHN

JUCHUIIIINHE

BXoaH0¥ KOHTPOJIb

1 Bxonnoit
KOHTPOJIb

3-OIIK-1 3HaTh Gpu3uKO-XMMHUECKHE
CBOMCTB MaTepuajioB, OCHOBBIBAsCh HA
3HAHUSAX O CTPOSHUHU BEIECTBA, TPUPOJIE
XUMHUYECKON CBSA3U PA3IMYHbBIX KJIACCOB
XHUMUYCCKHUX JIEMEHTOB, COSUHCHHU,
BEIIIECTB U MaTEPUAJIOB

V-OIIK-1 YMeTh HCIOJIB30BaTh MEXaHU3MBI
XUMUYECKHUX PEaKIIUi, TPOUCXOISIINX B
TEXHOJIOTMYECKUX MpOoIeccax U
OKPY’KaIOIIEM MHPE, TSI OTIPECIICHHS
Ka4yeCTBEHHBIX M KOJIMYSCTBEHHBIX
XapaKTEePUCTUK BEIIECTB U MaTEpUaJIOB

3HaeT PU3UKO-XUMUUYECKHE
CBOICTB MaTepHaoBs,
OCHOBBIBASICh Ha 3HAHUSX O
CTPOCHHH BEIIECTBA

ATTCCTE[I_[I/ISI PpPas3aciioB, TeKYIJ_II/Iﬁ KOHTPOJIb YCIICBACMOCTH




Hcropus 3-OI1K-1 3HaTh pU3UKO-XMMUYECKHE 3HAeT UCTOPHIO PA3BUTHSL
pa3BuTHUsA CBOMCTB MaTepuajioB, OCHOBBIBAsCh HA HEOPraHWYEeCKOW XUMUH,
XUMHUYECKON 3HAHMSIX O CTPOEHUU BEILECTBA, IPUPOJIE HCTOPHIO Pa3BUTUSA
IIPOMBIIJIEHHOCTH | XUMHYECKOU CBSI3U Pa3JIMYHBIX KJIACCOB OpraHUYEeCKON XUMHH,
OCHOBBI XUMHYECKHUX DJIEMEHTOB, COCAUHCHUM, HUCTOPUIO XUMUYECKOMN
XUMHUYECKON BEILECTB U MaTE€pPUAJIOB npombinuieHHOCcTH Pocenn,
TEXHOJIOTHU V-OIIK-1 YMeTp ucnoab30BaTh MEXaHU3MbI | IOHSATUMHBIN anmapar
XUMUYECKHUX PEaKUU, IPOUCXOASAIINX B XUMUYECKON TEXHOJIOTHH,
TEXHOJOTMYECKHX IPOLECCaX U KJaccu(ukanuio
OKPY’KaroIlleM MUPE, JUIsl ONPEAEIICHHS TEXHOJIOTMYECKUX MPOIIECCOB,
KaUECTBEHHBIX M KOJIMYECTBEHHBIX CTPYKTYPY TE€XHOJIOTHYECKOIO
XapaKTEPUCTUK BEILIECTB U MaTepUajIoB periiamenTa
B-OIIK-1 Bnaners aHanu3oM MeTo10B
ornpezeneHus: TpedyeMbIX MapaMmeTpoB YMeer nonb30BaThCA
U3MEpPEHUS KAUECTBEHHBIX U CIIPaBOYHBIMU JAHHBIMH JIJIS
KOJIMUECTBEHHBIX XapaKTEPUCTUK MTPOO onpeneneHus
CBIPBsI ¥ IOTY(haOpPUKATOB TEXHOJIOTMYECKUX IapaMeTpoB
3-1IK-2 3HaTh CBOMCTBA XUMUYECKHUX npu
3JIEMEHTOB, COEIMHEHUI U MaTepUaioB HA COCTaBJICHUH MpPE3EeHTAUUN
UX OCHOBE JUIsl COOJIIOICHUS
TEXHOJIOTMYECKOTO perjiaMeHTa Bnageer meTonukoit
V-IIK-2 YMeTb ucronb30BaTh 3HAHUS COCTaBJICHHS ITPE3CHTALUN 110
CBOMCTB XMMUYECKHX AJIEMEHTOB, OCHOBHBIM TE€XHOJIOTHYECKUM
COCIMHEHUHN U MaTEPHUAIIOB HA UX OCHOBE IIpoLIeCCaM XUMHYECKOU
JUISL pEeLLIEHU 3a/1a4 10 BBIMYCKY MPOAYKLHUHU | IPOMBILIIEHHOCTH
B CTPOI'OM COOTBETCTBHM C TEXHUUYECKUMU
TpeOOBaHUAMU
B-I1K-2 Bnaners HaBbIKaMH pa3padOTKH
MPEAJIOKEHUS IO KOMILUIEKCHOMY
MCIIOJIb30BAHUIO CHIPbS U YTUIIM3ALUU
OTX0JI0B IPOU3BOJCTBA
Pernonanbnas 3-OI1K-1 3HaTh pU3UKO-XMMHUYECKHE 3HAeT OCHOBHBIE LIEHTPbI
HaIpaBJIEHHOCTh | CBOMCTB MaTepUajoB, OCHOBBIBAsCH Ha XUMHUYECKON
XUMHUYECKON 3HAHUAX O CTPOEHUH BEILECTBA, IPUPOJE IIPOMBIIIIEHHOCTH, BEYILIUX
MIPOMBIIIJIEHHOCTH | XMMUYECKOM CBSI3U PA3JIMYHBIX KJIACCOB MIPOU3BOIUTENENH XUMUUECKUX

XMMHYECKHX 3JIEMEHTOB, COEANHCHHUH,
BEIIIECTB U MaTEPUAJIOB

V-OIIK-1 YMeTs HCITOJIB30BaTh MEXaHU3MBI
XUMUYECKHUX PEaKIUid, TPOUCXOISIINX B
TEXHOJIOTMYECKUX MpoIeccax U
OKPY’KaIOIIeM MHUPE, JUTsl ONIPECIICHHS
KauyeCTBECHHBIX M KOJIMYSCTBEHHBIX
XapaKTEePUCTUK BEIIECTB M MaTEpHUaJIOB
B-OIIK-1 Bnagers aHaaIn30M METOJIOB
ompeneneHus: TpeOyeMbIX mapaMeTpoB
MU3MEPEHMS KaYECTBEHHBIX U
KOJTMYECTBEHHBIX XapaKTEPUCTHK MPOO
CBIPbsI U OTy(haOpUKATOB

3-T1K-2 3HaTh CBOMCTBA XUMHYECKUX
AJIEMEHTOB, COEIUHEHU U MaTEpPUaIOB HA
HUX OCHOBE JIJISI COOJIIOIEHUS
TEXHOJIOTMYECKOTO perjiaMeHTa

V-IIK-2 YMeTs ucnoab30BaTh 3HAHUS
CBOMCTB XMMHYECKHX DJIEMEHTOB,
COCIMHCHUH M MaTepUaJIOB HA UX OCHOBE

npoaykToB CapaToBCKOU
oOJactu

YMeeT monp30BaThCs
CIIPaBOYHBIMU JAHHBIMH JIJIs1
COCTAaBJICHUS

IIPE3EHTALUN

Brnaneer meroaukon
COCTABJICHUS IIPE3ECHTALUN 10
OCHOBHBIM T€XHOJIOTHYECKUM
MponeccaMm XUMMHUYECKOM
MIPOMBILIIIEHHOCTH
CaparoBckoii obmactu




JUTSL PEIICHUS 33144 110 BBITYCKY MPOTYKIIUU
B CTPOTOM COOTBETCTBHH C TEXHUUYECKUMH
TpeOOBaHUSIMU

B-IIK-2 BnageTts HaBBEIKAMU

pa3pabOTKHU MPEAIOKEHHS 110
KOMILJIEKCHOMY MCIIOJIb30BaHUIO

CBHIPbSl U YTHJIM3ALUU OTXOJI0B
MIPOM3BOJICTBA

HpOMC)KYTOLIHaﬂ aTTecranus

3auer OIIK-1, [TK-2 JleMOHCTpHUpYET OCHOBHBIE
3HAHUS U YMEHMUSI B
COOTBETCTBHUHU C pa3jiellaMU
1, 2.
OueHovHbIE CPeCTBA
No HaumenoBanue [IpencraBnenue
i OLICHOYHOT'O Kparkas xapakTepucTiKa OLIEHOYHOT'O CPEJICTBA | OLIEHOYHOT'O CPEJICTBA B
CpeICTBa donme
1 Bxonnon CpencTBo KOHTPOJISI, OpraHM30BaHHOE KaK Yerusiii onpoc — YO
KOHTpPOJIb crieruanbHas 6eceia mpernoaaBaTess C
00ydJarouMMcs Ha TEMBbI, CBSI3aHHBIE C
M3y4aeMoil TUCUMIUIMHON, U pACCUUTAHHOE Ha
BBISICHCHHE 00beMa 3HaHUH 00yJaromerocs 1mo
OTpeJIeIECHHOMY pa3/ieny, TeMe, MPoOIeMe U T.I.
2 [Ipe3entanus KoHneunslil npoaykT, noiayyaeMblil B pesynbrare | [Ipesentarus — Ip
BBITNIOJTHEHUS] KOMILJIEKCA YYEOHbIX U
ucciaea0Barenbekux 3ananuil. [lo3somnser
OLICHUTh YMEHHUS 00y4aroIIuXCs
CaMOCTOSITEJIbHO KOHCTPYUPOBATh CBOU 3HAHUS B
IIPOLIECCE PEIICHUs MTPAKTUUYECKUX 3a]a4 U
npo0JeM, OpUeHTHPOBATHCS B MH(OPMAILIMOHHOM
IIPOCTPAHCTBE U YPOBEHb C(POPMHUPOBAHHOCTHU
AHAIUTUYECKUX, UCCIIEIOBATEIBbCKUX HABBIKOB,
HABBIKOB MPAKTUYECKOTO U TBOPUYECKOTO
MBIILICHHS.
3 Tect CucremMa CTaHIapTU3UPOBAHHBIX 3aJaHUM, Tecter — T
MO3BOJISIIONIAs aBTOMAaTU3UPOBATh MPOLIEAYPY
U3MEPEHMS YPOBHS 3HAHUN U YMEHUU
o0yyJaromerocs.
4 KoHnTtponbHas CpencTBo NpoBEpKU YMEHUN TPUMEHSTh KonTponbhas pabora -
pabota [IOJIy4YEHHBIE 3HAHUS JUIsl PEILICHNUS 3a1a4 KP
OINPEIEIEHHOr0 THUIIA IO TEME WK Pa3aeny
5 YcrHbIi onpoc CpencTBo KOHTPOJIS,, OpPraHM30BAHHOE KAK Yerasiii onpoc — YO
crienanbHas 6ecea mpenoaBaTes ¢
00ydJaronuMcs Ha TEMBbI, CBSI3aHHBIE C
M3Yy4aeMOH TUCHUIUIMHOM, U paCCUNTaHHOE Ha
BBISICHEHHE 00beMa 3HaHUM 00yJaromerocs mo
OIIpeIe]ICHHOMY pa3zieny, TeMe, mpolseMe U T.I1.

Meroanueckue MaTepualibl, ONPEACNSIONIME MOPOLEAYPbI

OLICHMBAHUSl 3HAHUU,

yYMEHUH, BIAJCHUN U (WJIN) OTBITA JEATEILHOCTH, XapaKTEPUIYIOIIUX 3TAIbl (HOPMUPOBAHUS

KOMIIETEHIINH.

Bonpocsl BxogHoro kourpoJs (YO):

1.Pa3Burre XUMHH U €€ 3HAYCHUE



2.OCHOBHbIE 3aKOHBI XUMUU

3.OCHOBHbIE TOHATHUSI XUMHH

4.Knacchl 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB

5.Ilepuoanueckasi cuctema 3JIEMEHTOB

6.Ileproauueckrie CBOMCTBAa aTOMOB M HOHOB 3JIEMEHTOB

7.Buapl XUMAYECKOU CBSI3U

8.ArperaTHble COCTOSIHUSI BEILIECTB

9.Boxa B mpupojie. Pu3ndecKkre CBONCTBA BOJIbI

10.Xapakrepuctuka pactBopoB. IIpomecc pactBopenus Ilpesentaumu (Ilp)
BBITTOJTHSIFOTCS CHEAYIOIIUM TEMAaM:

1.OcHOBHBIE LIEHTPbI XUMHUYECKOU MPOMBIIUIEHHOCTH MOCKOBCKOM 00J1aCTh

2.0OcHOBHBIE EHTPHI XUMUYECKOW MTPOMBINIICHHOCTH bpsiHCKOI 007aCTh

3.0OcHOBHBIE IIEHTPHI XUMUYECKON MTPOMBIIIICHHOCTH Biagumupckoii 0061acTh

4.OCHOBHBIE LEHTPBl XUMUYECKON IPOMBIIIIIEHHOCTH Kamykckoil o0mactb

5.0OCHOBHBIE HEHTPBI XUMUYECKON MPOMBIIUIEHHOCTH KocTpoMcKkoii 001acTh
IIpe3enTanuu (IIp) BEITOIHSAOTCS CIEAYIOIUM TEMaM::

1. Xumuueckas npomeinieHHOCTh CapaToBckoit oonactu: AO b® «Anatut»

2.Xumuueckasi mpoMbiuieHHOCTh CapaToBckoit obnactu: OO0 «CapaToBOPrcUHTES»

3. Xummdeckas mpoMeinnieHHoCTh CaparoBckoit oomactu: OO0 «HIIIT «IlommrmiacTuky

4. Xumudeckas npoMbluieHHOCTs CapaTtoBckoil obnactu: ¢umman OOO "Xenkenb
Pyc" B Onrenbce

5. Xumuueckas IIPOMBIIIJICHHOCTb CaparoBckon o0nacTu: ITAO
"banakoBope3nHOTEXHHUKA"

TecToBbIC 3a0aHUA:

1. XuMuueckast TEXHOJIOTHS - 3TO

a) COBOKYITHOCTb IPOLIECCOB U OINEpalrid, OCYHIIECTBISEMbIX B MAllIMHAX U anmnaparax,
MpeJHA3HAYEHHBIX I TNepepadOTKA ChIpbd IMyTEM XHUMHUYECKMX MPEBpAIICHU B
HE0OXOAMMBbIE MTPOTYKTHI;

0) COBOKYITHOCTb MEXAHMYECKHX, (PHU3NYecKuXx U (U3MKO-XUMHUYECKUX METOJI0B
00pabOTKM MHHEPAIBHOTO ChIpbs (PYAbl, YIS U T.J.) AN yAAJEHUS MyCTOM MOPOABI U
MOBBILIECHUS COAEP/KaHNUSI OCHOBHOTO KOMIIOHEHTA B KOHIIEHTPATE;

B) Hayka o crmoco0ax M Mpoleccax MPOU3BOJCTBA MPOIYKTOB, OCYIIECTBISIEMBIX C
Y4aCTHEM XMMHUYECKHUX ITPEBPAILICHHI;

I') COBOKYITHOCTh OMNEpalyii, TMO3BOJIAIOMIMX TMOJIYYUTh LIEJIEBOM MPOAYKT U3
HCXOJHOTO CBIPbSI.

2.CuMKaTHOE MPOU3BOJCTBO OTHOCUTCS K OTpACv

a) OpraHUYECKON XMMHUYECKOU TEXHOJIOTHH;

0) HEOpraHUYECKOM XUMHYECKON TEXHOJIOTHH;

B) TSKEJIOM IPOMBIIUIEHHOCTH;

I') JETKOM MPOMBILIJIEHHOCTH.



3.I1epBblil 2IEMEHT CTPYKTYpPbl XUMHUYECKOTO MPOU3BO/ICTBA

a) mepepaboTKa ChIPbS;

0) caHUTapHasi OUYMCTKA U YTUJIM3ALKS OTXO/I0B;

B) BOJIOIIOATOTOBKA;

') HOATOTOBKA CHIPbSL.

4 K nepeMeHHBIM KOMIIOHEHTaM OTHOCSITCSI:

a) anmapatypa (MaluHbI U almapaThl, EMKOCTH, TPyOOIIPOBOABI, apMarTypa);

0) yCTpoHCTBa KOHTPOJIS U YIPABIICHUS,

B) OTXO/Ibl IPOU3BOJICTBA;

I') 00CTY>KUBAIOIIHNKI MIEPCOHAL.

5.YUeTBepTyto cTyneHb MPOU3BOJACTBEHHON HepaAPXUU COCTABISIOT

a) arperatbl M KOMIUIEKCBI, IMPEACTABIISIIONIME B3aMMOCBSI3aHHYIO COBOKYITHOCTh
TUIIOBBIX XUMUKO-TEXHOJOTUYECKHUX ITPOLIECCOB U anaparos;

0) TUTIOBBIE XUMHUKO-TEXHOJIOTHYECKHUE MPOIIECCH (XUMUUYECKHUE, TEIIOBBIE,
rUApOAMHAMUYECKUE, AUP(PY3UOHHBIE, MEXAHMYECKHE), a TAaKXKE JIOKAJIbHBIE CUCTEMBI
ABTOMATHYECKOTO PEryJINPOBAHMUS;

B) XMMHUYECKUE MPOU3BOJICTBA, COCTOSAIINE W3 HECKOJBKUX LEXOB, IJE MOIYYarTCs
LeneBble  MpoAyKThl, a Takke ACY  OpraHM30oBaHHOTO U TEXHOJOTHYECKOIO
(byHKIITMOHUPOBAHUS MPOU3BOJICTB;

r') XUMUYECKHE NpeanpusTus B ueaoM u ACY npeanpusitus.

Bormpocs! 111 yeTHOT0 onpoca:

1.WcTtopus oTpaciu

2.XapaKTeprucTUKa COBPEMEHHON UHIAYCTPUU

3.OCHOBHBIE TTOHATHUSI XUMHUYECKON TEXHOJIOTHH

4. XuMHYECKOE TTPOU3BOICTBO

5. TexHOMOTUYECKU PErIaMeHT

6.Cdepa npuMEeHEHHUS XUMHYECKOU TTPOTYKITUN

7.CocTOSIHUE XUMHUYECKOM MPOMBIIUIEHHOCTH 10 pervoHam: lLleHTpanbHBIMA
DKOHOMMYECKHAN PalioH

8.CocTosiHrEe XUMHUYECKON TTPOMBIIINIEHHOCTH 10 perruonam: CeBepo-3arnaHblii
SKOHOMUYECKHUN palioH

9.CocrosiHre XMMHUYECKON MPOMBILIUIEHHOCTH 10 pernoHam: [loBomkbe

10.CocTosiHHIE ~ XMMHUYECKOW  MPOMBINUICHHOCTH 1O PETHOHAM: Y PalbCKUN
DKOHOMUYECKHUN paloH

11.CocTosiHME XUMUYECKON MTPOMBIIIUIEHHOCTH IO peruoHam: 3amnajHas Cubupb

12.Benyue mpou3BOIUTEI XUMUUECKOM OTpaciu

13.3amacel ¥ CHIPHE XUMHYECKOU OTpaciv

14.OcHOBHBIE TPYIHOCTH XUMHUYECKOW OTPACIU

15.9konornyeckue nMpoOIEeMbl XUMUYECKON OTPACTH U MIYTH UX PEIICHUS

16.IlepcrieKTUBBI pa3BUTUS XUMUYECKON OTPACITH



IIkaJuabl oueHKH 00pa3oBaTeJbHbIX J0cTHKeHU [IIkana oneHKH BXOJHOTO KOHTPOJIS:
3aureHo: 3aJaHne BBINOJHEHO BEPHO, CIAHO B YCTAHOBJIEHHBIE CPOKHU
He 3aurteno: 3aanue HEe BBINMOIHEHO, BHIMOJHEHO C OMMOKaMH, KOTOpbIE TpeOyeTcs
UCIIPABHUTh, WIH CIAHO MOCIIE YCTAHOBIEHHOIO CpOKa
IIkasna oueHKN YCTHOTO ONPOCca, 3aIUTHI NPe3eHTAIMN, TeCTa, KOHTPOJIbHOI padoThI
(B mpoLEHTaxX):

IIpoueHTHI TpeOoBaHNsI K 3HAHUSAM

100-85 OTBeTHI Ha IOCTABJICHHBIE BOIIPOCHI TIOJIHBIE, YETKHE U pa3BepHYThIC. Pemenus 3amau
JIOTUYHBI, JIOKA3aTeIbHBI U ICMOHCTPUPYIOT aHATUTUYECKUE U TBOPUCCKHE

CIIOCOOHOCTH CTyJCHTA.

84-70 JlaroTcs MoHbIe OTBETHI HA IIOCTaBIEHHBIE BOIPOCHL. [I0ka3aHO yMEHME BBIIEIATh
IIPUYHUHHO-CJIEACTBEHHBIE CBs3U. [Ipy pemenun 3axa4 10nyneHbl HE3HAYUTEIbHBIC

OH_II/I6KI/I, HCIIPABJICHHBIC C TIOMOLIIBI0 «HABOJAIIUX> BOIIPOCOB NIPCIIOAABATCIIA.

69-60 OTBeThI Ha BOIIPOCHI U PEILIEHUs TOCTABICHHBIX 33/1a4 HEJOCTATOYHO MoJHbIEe. Jloruka
U TI0CJIEI0BATENbHOCTD B PELICHUHU 3a/1a4 UMEIOT HapylleHus. B oTBeTax oTcyTCTBYIOT

BBIBOJBI.

OneHkH 6 Oaniax BBICUNTHIBAIOTCS ITyTEM MPOU3BEICHUS BEIMYUHBI BEICTABICHHOTO
MPOIICHTA Il KOHKPETHOTO BHJIa TEKYIIIETO KOHTPOJIS Ha MPEABAPUTEIIHEHO BBIJCICHHOE TS
HEro KOJMYECTBO 0asuioB (B Mpejieliax pasjena).

OneHuBaHue CTyJIE€HTa HAa 3a4yeTe IO AWCHUIUIMHE «BBeleHHe B XUMHUYECKYIO

TCXHOJIOTHIO» .
banbl
(utoroBoit OcBoenue
N N . TpeGoBanus K 3HAHUAM
PEUTUHIOBOM | KOMIIETEHIIU
OLICHKH)
100-85 [IponBunyThIil | OTBETHI Ha TOCTABIIEHHBIE BOIIPOCHI MOJIHBIE, YETKHUE U Pa3BEPHYTHIE.
YPOBEHB Pemenust 3agad  JOTMYHBI, JI0Ka3aTe€IbHbl M JIEMOHCTPUPYIOT
AQHAIUTUYECKUE U TBOPUECKHE CIOCOOHOCTH CTY/ICHTA.
84-70 Cpennnii JlaroTcst mosiHBIE OTBETHI Ha IIOCTaBJIEHHBbIE BOIpoOchl. IlokazaHo
YPOBEHBb YMEHME BBIIEIATh MPUYMHHO-CIIEICTBEHHBIE CBsA3H. IIpu pemenun
3aJa4 JONYILEHbl HE3HAYUTENIbHbIE OIIMOKH, WCIPaBICHHbBIE C
IIOMOUIBIO «HABOSIIKX» BOIIPOCOB MPENOIaBATENS.
69-60 basosbiit OTBeThl Ha BOIIPOCHI M PEUIEHMSI IOCTABJICHHBIX 3a/1a4 HEAOCTATOYHO
YpOBEHb nosiHble. Jlormka M mocienoBaTeNbHOCTh B PELIEHUU 3a7ad UMEIOT
HapylleHus. B oTBeTax OTCyTCTBYIOT BBIBOJIBL.

Crynent, nonyuuBimii Mmenee 60% oT MakcuMalibHOTO Oajia 3a pas3aesl JUCUUILIUHBI

WJTU TIPOMEKYTOUHYIO aTTECTAIIMIO, CUMTACTCSl HEATTECTOBAHHBIM IO TAHHOUW JAUCITUTIIIMHE.
YueOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE o0ecriedeHue Y4eOHOH AU CIUIIIUHbI
OcHoBHas uTepaTypa:

1.MockBuueB [O.A., I'puropuueBa A.K., IlaBnoB O.C. Teoperuueckue OCHOBBI
XUMHUYECKOHN TeXHOJIOTUH : yuebHoe rnmocodue. - CII0 : UznatennctBo «Jlanby», 2020. - 272 c.
— Pexwum noctyna: https://e.lanbook.com/reader/book/130185/#63

2.0cHOBBI xuMuueckod TtexHosorun / A.A. TonoBaHoB [u Ap.]
yuebHoe mocooue. - CIIO : MznmarensctBo «Jlanby, 2018. - 256 ¢. — Pexum goctymna:
https://e.lanbook.com/reader/book/139961/?previewAccess=1#2

DJIEKTPOHHOE



https://e.lanbook.com/reader/book/130185/#63
https://e.lanbook.com/reader/book/130185/#63
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3.MarBeera DO.D. Meroauka oOydyenus xumuu. [lepBoHavalibHBIE 3HAHUS 10
XUMHUYECKUM MPOU3BOJICTBAM : yueOHO-MeToauueckoe nocodue. - CII6 : 3narenbcTBO
«Jlanb», 2020. - 180 c. — Pexxum moctyma: https://e.lanbook.com/reader/book/133890/#2

JlononHuTenbHas JIUTEpaTypa:
4 AxmeroB T.I'., Byceirun B.M., Taiicun JLI'., AxmeroBa P.T. Xumuueckas

TEXHOJIOTHSI HEOPTAaHUUYECKHUX BeIecTB : yueOHoe mocobue. - CII6 : M3naTenscTBO «JIamby,
2019. - 452 ¢. — Pesxxum moctymna: https://e.lanbook.com/reader/book/119611/#2

5.3050T0B FO.A. O4epku UCTOPUU aHATUTHYECKON XuMuu : yueObHoe nocodue. - CIIO :
HznarenscTBO «JIaHBY, 2018. - 262 C. — Pexum JOCTyTIa:
https://e.lanbook.com/reader/book/110962/?previewAccess=1#2

6.KypHan «Ycrnexu B XMUMHUM U XUMHUYECKOM TeXHOJOTMH». - Pexum gocryna:
https://e.lanbook.com/journal/2381

7 Kypnan  «ToHKkMEe  XHMMHYECKHE  TEXHOJOrMu». -  Pexum  gocryna:
https://e.lanbook.com/journal/2361

IIporpammHoe o0ecnieuyenue u MHTEepHET-pecypcehl:

[Ipouiecc peanuzanuu 00pa30BaTENBHONW MPOrpaMMbl  OOECIEYeH HEOOXO0IUMBIM

KOMILJIEKTOM JIMIIEH3MOHHOTO MporpaMMHoro obecnedenus: « Wordy, «Power Paint».

MartepuaJbHO-TeXHHYECKOE o0ecnedyeHrne y4eOHOH AUCHUIITTMHbBI

JlekUMOHHBIE  3aHATHA MPOBOAATCS B CHEUUAIM3UPOBAHHBIX  AyJIUTOPHSX,
OCHAILIEHHBIX MYJbTUMEAUUHBIM 00OpyaoBaHueM. [IpakTuueckue 3aHATHS TPOBOIATCA B
ATUX K€ ayJIUTOPUSX C TMOCEHIEHWEM JabdopaTOpuid, OCHALIEHHBIX CTAHJAPTHBIMU
KOMILJIEKTAMH OTEYECTBEHHBIX U 3apyOE€KHBIX MPUOOPOB U YCTAaHOBOK. MyIbTUMEIUINHBIN
KYpC JIEKITUH, BUACOPHIbMbI, MAKETHI U TUTAKATHI.

Y4eOHo-MeTOAUYECKHE PEKOMEHAALMY ISl CTYACHTOB

1. Yka3zanus 1151 mpoCIyIIMBaHUs JEKIHUMA

[lepen HauyanoMm 3aHATUH BHHUMATEIBHO O3HAKOMUTHCA C Y4YE€OHBIM IUIAHOM
MPOBEICHMSI JIEKIIUI M CIIMCKOM PEKOMEHI0BAHHOM JIUTEPATYPHI.

[lepen mocemnieHreM OYEpeTHOMN JIEKIIMM OCBEKUTh B MAMSATH OCHOBHbBIE KOHIEHIUU
MpoiiiIcHHOTO  paHee Marepuana. [loAroToBuTh TIpu  HEOOXOAUMOCTH  BOIPOCHI
npenogasatento. He Hao onacaThcesi, 4TO BOIPOCHI MOTYT OBITh TPOCTHIMH.

Ha nexkuuu ocHOBHOE BHUMaHUE CIIEAYET YIeIsITh HE (popMysaM U MaTeMaTUYECKUM
BBIKJIAJIKaM, a COJICPKAHUIO N3YyYaeMbIX BOIIPOCOB, ONPEIEIEHUSIM U TOCTAHOBKAM 33]1a4.

B mnpornecce u3yueHus JEKIMOHHOTO Kypca HEOOXOAMMO IO BO3MOXKHOCTH YacTo
BO3BpAILIATECS K OCHOBHBIM TOHSTHSIM M METOJaM peIlIeHUs 3aj1ay (3ecb BO3MOMXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUM CTYICHTOB).

KenaTenbHO MCHOJB30BaTh KOHCIEKTHI JIEKIMI, B KOTOPBIX HUCIOIb3YETCSl MPUHATAS
npernojaBaTesieM cCUcTeMa 0003HaYeHUI.

s Gonee moapoOHOro M3ydeHHs! Kypca cieayeT paboTaThb C PEeKOMEHIO0BaHHBIMHU
JUTEPATYPHBIMU UCTOYHUKAMH U BHOBb MOSIBISIOIIMMUCI HICTOUHUKAMH.

2. YKa3zaHus sl y4acTHUsl B MPAKTUYECKUX 3aHSATUSIX
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[lepen nocemieHMEM NPAKTUYECKUX  3aHATHN YSACHUTb TEMY M CaMOCTOSITEIBHO
U3YYUTh CBSI3AHHBIE C HEM MOHATHS U METOIbI PEIIEHUS 3a4a4.

[lepen pemieHueM 3aiady aKTMBHO YYacTBOBAaTh B OOCYXKJEHHUHU C IpErojiaBaTesieM
OCHOBHBIX MOHSTUH, CBA3aHHBIX C TEMON NPAKTUYECKOTO 3aHSTHS.

B nporuecce peleHust 3aa4 BECTU JUCKYCCHUIO C MPENOAaBaTesieM O MPaBWIBHOCTH
MIPUMEHEHUSI METOJIOB UX PEILICHHUS.

[Io BO3MOXKHOCTH CaMOCTOSITENIbHO JOBOJIUTH PEIICHUE MpejiaracMbIX 3ajad o0
OKOHYaTEIbHOTO UTOTA.

B KkoHIIe MpakTUYeCKOro 3aHSTHS MPU HEOOXOJAMMOCTU BBISICHUTH y MPENoaBaTess
HESCHBIE BOIIPOCHI.

OcHOBHBIE pe3yJIbTaThl BHITOJIHEHHS pabOThl HEOOXOAUMO pacreyaTath.

3.YkazaHust 7151 BBIIIOJIHEHUSI CAMOCTOSITENIbHOM paboThI

[lonyunuts y mpenogaBatelis 3aJlaHUE W CIUCOK PEKOMEHJIOBAaHHON JUTEpaTypHl.
N3ydeHne TeopeTUIeCKUX BOMPOCOB CIEAYET MPOBOAUTH MO BO3MOKHOCTH CAMOCTOSITEIILHO,
HO TIPU 3aTPYAHEHUAX 00palllaThCs K MPENnoaBaTeo.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJIETaHHOM padoTe.

[Ipu BhIMONTHEHUH (DPOHTANBHBIX 3aJaHUM MO YCMOTPEHHIO MpernojaBaTeis padora
MOXET OBITh OIleHeHa 0e3 MUCHhMEHHOTO OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIC
BOIPOCKI, MPU YCIOBUM AKTUBHOM CaMOCTOATENIbHOW paboThl. [loArOTOBUTH OTBETHI Ha
KOHTPOJIbHBIE BOITPOCHI.

MeToauyeckue peKoMeHAAlUM J1JIs1 penoaaBareJiei

1. Ykazanus 1is npoBeAeHUS JEKIUN

Ha mepBoit BBOJHOM JIGKIIUM CACIATh OOIMIMK 0030p cojepKaHusl Kypca U OTMETHTh
HOBBIE METOJBI M MOJXOJbI K PEUICHUIO 3aJad, PacCMaTPUBAEMBIX B KypcCe, JOBECTHU A0
CTYJIEHTOB TpeOoBaHus kadeapbl, OTBETUTH HA BOMPOCHI.

[Ipy TOATrOTOBKE K JICKIIMOHHBIM 3aHATUSIM HEOOXOAUMO MpPOJayMaTh IUJIaH €ro
MPOBEJICHUSI, COJICP>KaHUE BCTYMUTEIHHOM, OCHOBHON U 3aKJIIOYUTEILHOM YacTHU JICKIIHH,
O03HAKOMUTHCSI C HOBHHKAMU YYEOHOM M METOAMYECKOW JUTEpaTypbl, MyOJIHKAIUSIMU
MEePUOANYECKON TeUaTh MO TeMe JIEKIIMOHHOTO 3aHsATusA. Ilepen W3JI0XKEeHHEeM TEeKYIIero
JIEKIIMOHHOTO MaTepuajia HaOMHUTh 00 OCHOBHBIX UTOTAX, JIOCTUTHYTHIX Ha MPEIbIIYIINX
nekiusax. C 3TOM 1enbl0 3aJaTh HECKOJIBKO BOIPOCOB AyAUTOPUM U OCYIIECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTYACHTOB.

B xome neKIMOHHOTO 3aHATHS TpPernojaBaTeib JOKEH Ha3BaTh TeMy, y4eOHbIE
BOIIPOCKI, 03HAKOMHUTH CTYJCHTOB C MEPEYHEM OCHOBHOW W JIOMOJHUTEIBHON JIUTEpPaTyphl
o TeMme 3aHsATus. PackpbiBasi cojepkaHue Y4eOHBIX BOIPOCOB, aKIEHTUPOBATh BHUMAaHUE
CTyJICHTOB Ha OCHOBHBIX KATETOPHUAX, SBJICHUSX M TIpoIleccax, OCOOCHHOCTIX HX
npoTekanusi. PacKpbIiBaTh CYIIHOCTh M COAEPKAHUE PA3IMYHBIX TOUYEK 3PEHUS M HAyYHBIX
MO/IXO/I0B K OOBSICHEHUIO TE€X WJIM UHBIX SBICHHUHA U MPOIIECCOB.

Cnenyer apryMeHTHPOBAHO OOOCHOBATh COOCTBEHHYIO TO3UIIMIO TIO CIOPHBIM
TeopeTuyeckuM BompocaMm. [IpuBoauTe mnpuMepsl. 3agaBaThb IO XOAY H3JIOKEHUS
JIEKITMOHHOTO MaTepuajga PUTOPUYECKUE BOIPOCHI W CaMOMY JaBaTh Ha HUX OTBET. OJTO



CIOCOOCTBYET AaKTMBHU3ALMU MBICIUTEIbHOW JAESITENBHOCTH CTYAEHTOB, MOBBIIICHUIO HX
BHUMAHMsI M MHTEpeca K Marepuaily JEKIHH, €€ coiepkanuro. [IpenopaBarens TOJDKEH
PYKOBOAUTH pabOTOM CTYAEHTOB 10 KOHCIIEKTUPOBAHUIO JIEKIMOHHOTO MaTepuana,
HOJYEpKUBATh HEOOXOAUMOCTh OTPAKEHUS B KOHCIEKTAaX OCHOBHBIX IOJOXKEHHUM
U3y4aeMoil TeMbl, 0cO00 BBIAEISIS, KaTeropuaibHbli anmapar. B 3akirounTenbHON 4acTH
JeKIUU HeoO0XoauMo c(hOopMyIHpoBaTh OOIIME BBIBOJABI IO TEME, PACKPHIBAIOIINE
COJIEp’)KaHUE BCEX BOIPOCOB, IMOCTaBICHHBIX B JeKuMU. OOBABUTH IUIAH OYEPETHOTO
NPAKTUYECKOTO 3aHATHsA, JAaThb KpPAaTKHME PEKOMEHJAUUU 110 IOJArOTOBKE CTYJIECHTOB.
OnpenennTte MECTO M BpeMs KOHCYJIbTalMU CTYIEHTaM, IIOXKEJABIIMM BBICTYIIUTH C
JOKJIaJaMH U pedepaTraMu.

Ha nmocnenneit nexuuu yaenuTs BpeMs A 0030pa HanOosiee Ba)KHBIX IOJIOKEHUM,
PaCCMOTPEHHBIX B Kypce.

2. VYkazaHusl ISl TIPOBEJCHUS NPAKTUUECKUX 3aHATUA YeTko 0003HAUYUTh TEMy
ITPAKTUYECKOTO 3aHATHS.

OOCyIuTh OCHOBHBIE MTOHATUS, CBA3AHHBIE C TEMON MPAKTUYECKOTO 3aHATHS.

B mporecce pemeHus 3azad4 BECTH JUCKYCCHIO CO CTYAEHTaMU O IPaBUIIBHOCTU
IIPUMEHEHUS TEOPETUYECKUX 3HAHMM.

OTmeuaTh CTYJEHTOB, HamOojee aKTUBHO YYaCTBYIOUIMX B pEIICHUU 3a1ad U U
JTUCKYCCHSX.

B xOHIIE MPaKTUYECKOT0 3aHATHSA 33/1aTh &y IUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.YKka3aHus 10 KOHTPOJIO CAMOCTOSTENIbHON paOOThI CTY/IEHTOB

[To ycMoTpenuto npernoaaBaTeis 3aaHUE Ha CAMOCTOSATENIbHYIO pa0OTy MOXKET OBbITh
VHAUBUAYAIbHBIM WK (POHTAIBHBIM.

[Ipy wucnonb30oBaHUM HWHAMBUAYAJIbHBIX 3aJaHUl  TpeboBaTb OT CTyJEHTa
MUCBMEHHBIN OTYET O MPOEJIaHHOM padoTe.

[Ipn npumeHeHur (QPOHTANBHBIX 3aJaHUN BECTU KOJUIEKTUBHBIE OOCYXKIEHHUSA CO
CTyZI€HTaMU OCHOBHBIX TEOPETHUECKUX MOJIOKEHUM.

C uenbl0 KOHTPOJS KayecTBa BBIMOJHEHUS CAMOCTOSITEIbHOM paboThl TpeOOBAThH
WHJUBUyaJIbHbIE OTYETHl (JAOMYCTUMO BMECTO MHUCBMEHHOIO OTYe€Ta MPHUMEHSTh
WHJVBUTyaJIbHBIE KOHTPOJIBHBIE BOIIPOCHI).

IIporpamma cocraBiaeHa B cootBeTcTBUH ¢ TpeboBanmsimu OC HUSY MUOU u
y4eOHBIM IUIAHOM OCHOBHOW 00pa30BaTelbHONW TMPOTPAMMbl [0 HaIpPaBJICHUIO
nmoaroToBku 18.03.01 «XuMudeckast TEXHOJIOTHS.

Pabouyio nporpammy cocTaBui > JIOLIEHT, 3epHBIIIKHHA A. A.

Penensent —Fetre JIOLIEeHT, 3yOoBa H.I'.



IIporpamma ono6pena Ha 3acemannn Y MKH 18.03.01 «Xumudeckasi TEXHOJIOTHUS» OT
15.11.2021 ropa, mpotokoma Ne 2.
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[Ipencenarens yueOHO-METOIUIECKON KOMUCCUHU v Yepuora H.M.



