denepanbHOE TOCYTapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIICTO 00pa30BaHUs
«TONMBATTUHCKUIN TOCYIaPCTBCHHBIH YHUBEPCUTET

b1.5.06

(unoexc oucyunnumnwr)

PABOYAS MTPOI'PAMMA JUCIUAIIJIMHBI

Beenenue B npodeccuto

(HaumeHoOBaHUE OUCYUNTIUHDL)

10 HAIPABJICHUIO OATOTOBKH (CHEIUATBLHOCTH )
04.03.01 Xumus

(K00 U HauMeHoBaHUue HaNPasieHuss NO020MosKU, cneyuarvbHocmu 8 coomeemcmeuu ¢ @IOC BI10/ @I'OC BO)
MCIH/IHI/IHCKEUI n q)apMaIIeBTI/ILICCKaFI XUMMUA

(nanpasiennocmo (npoguns)lcneyuanuzayus)
®opma o0ydeHus: OYHast

['ox mabopa: 2017

Pacnpenesienne 4acoB JUCHUIJIMHBI 110 CEMECTPAM U BU/IaM 3aHATHH (110 y4eOHOMY IJIaHY)

KoauuectBo 3ET 2
Yacos no PYII 72
Buabl KOHTpOJIS B IK3aMeHbI 3auernl Kypcosbie KypcoBbie Korrpoasabie
ceMecTpax: MPOEKTHI padoThI (s g?,i‘::; bop-
Mbl 00y4eHHS)
1
NeNe cemecTpoB
1 2 4 6 7 8 9 10 11 HTtoro
3ET no cemecTpam 2 2
Jlexuun 6 6
JlabopaTopHbIe
IIpakTuyeckue
KonrakTHas padora 6 6
Cam. paGora 66 66
KonTpoan
Hroro 72 72

ToabsitTH, 2017




Pabouas mporpamma coctasnena Ha ocHoBannu @I'OC BITO/®I'OC BO u yueGHOTO Mm1aHa

HamnpaBlieHUs: TOAroTOBKY (crenuanbHocTu) 04.03.01 Xumus

(KOO U HauUMeHOBaHUe HANPAseHUst NO020MO6KU, cneyuanshocmu 6 coomeememeuu ¢ @IOC BIIO/ @I'OC BO)
PeueH3npOBaHne paﬁoqeifl nporpaMmmbl ITUCHUIIJIMHBI:
OtcyrcTBYyeT

VYyeOHnas (paboyas) mporpamMma o00peHa Ha 3acenanuu Kadeapbl «XUMHUs, XUMHYECKHE
MpOIIeCChl U TeXHOJMOTHM» (TIpoToKo 3aceqanust Ne 7 ot 02 ¢gespamns 2017 r.).

Penienzent
(OoadicHOCmb, YueHOe 36aHUe, CeneHb) (noonucs) (U.0. ©amunus)
«  » 20 1.

Cpok neiicTBusi padoueii nporpammsbl Aucuuiuinubi 10 02 ¢peBpans 2021 r.

HNudopmanus 00 akryanusanuu padodei mporpaMmbl JUCHUIIIMHBI:

[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.
[Tpotokon 3acenanus kadeapn Ne OT «__» 20 T
[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.
[Tpotokon 3acenanus kadeapn Ne OT «__» 20
YTBEPXIAIO
3aBenytromuii kadeapoi «XumMus, XUMUYECKHUE MPOLIECChl U TEXHOJIOTUU
(pazpabomaswieni PI1]])
20 T .. Ocranenko
(noonucs) (U.0. ©amunus)



AHHOTAIUA
AUCHUILINHBI (Y4eOHOr 0 Kypca)

b1.5.06 Beenenne B npodeccuro
(MHIOEKC 1 HAMMEHOBAaHNE TUCIUIDIHHEI (y4eOHOTO Kypca))

1. Heap u 3aga4u M3yYeHUs1 JUCHUILIMHBI (Y4e0HOr0 Kypca)

Llenp — conelicTBHE CaMOPACKPBITHIO TEPBOKYPCHUKOB, (OPMUPOBAHHUE U
pa3BUTHE HEKOTOPBIX OCHOBOMOJAraloluX 3HaHUK B o0jacTu (pyHAaAMEHTaIHLHOU
XUMHUHU U XUMHYECKOU TEXHOJIOTHH.

3agaun:

1. O3HakOMJICHHE CTYACHTOB C TEOPETHYECKUMHU U TPAKTUUYCCKUMHU
3HAHUSIMHU B 00J1aCTH XUMHUH U XUMHYECKON TEXHOJIOTHH.

2. [ToBpIllIeHHE POIM OCO3HAHHOCTH MPO(PEeCCHOHATBLHON JEATEeILHOCTH B
JKW3HU YeJIOBEKa U MHIMBUIYIBHO-JIMYHOCTHBIX IPUYHMH BbIOOpa IIpodeccun;

3. W3y4yeHnne CBOWCTB pa3IMYHBIX BEIIECTB CHIPHEBOM 0a3bl U OCHOBHBIX
MIPOTYKTOB OPTaHUIECKOTO CHHTE3A;

4, O3HaKOMJICHHE C ammapaTypHbIM O(GOpPMIICHHE TEXHOJOTHYECKHX
MIPOIIECCOB.

2. MecTto nucuuiuiaabl (yueOHoro kypcea) B crpykrype OITIOII BO

HNannas qucruiuinHa (yueOHbI Kypc) oTHOcuTCs K bioky 1 «/lucuurinHel
(Momynu)», 6a30Basi 4acTh.

Jucruminabl, yuyeOHbIe KypChl, HA OCBOCHHMM KOTOPBIX OasupyeTrcs JaHHas
nuctuiinHa (yueOHsli kype) — «OOmas u Heopranuyeckass xumus 1», «Boiciias
MaTeMaTHKay.

JucuuninHbel, yd4eOHble KypChl, ISl KOTOPBIX HEOOXOAUMBI 3HAHMSI, YMEHUS,
HaBBIKHM, TPHOOpETaeMble B pe3yJibTaTe U3YUYEHHUS JAHHOW JMCLUMIUIUHBI (y4eOHOTo
Kypca) — «OOmas W HeopraHuyeckas XuMUs 2», «AHaJIUTHYECKAs XUMUS»,
«Oprannueckas xumus», «dPusnyeckas xumus», «KommonaHas xumus», « XUMHUSA U
(ur3HMKa BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI .

3. Ilnanupyemble pe3yJjbTaTbl O0y4YeHHMsl IO JAUCHUILIMHE (y4eOHOMY
KYpCY), COOTHECeHHble ¢ IUIAHUPYEMbIMHM  pe3yJbTaTaMHU  OCBOCHMS
0o0pa3oBaTeIbHOM NMPOrPaMMbI

dopMmupyembie U Ilnanupyembie pe3yibTaThl 00y4eHUs
KOHTPOJIUPYyeMble
KOMIIETeHIIUH

CITOCOOHOCTBH K | 3HaTh:




caMOOpranu3annuun

caMo00pa30BaHUIO
(OK-7)

)51

— COBPCMCHHBLIC HAYYHBIC B3IJIAAbl Ha HpO(i)CCCI/IIO,
CYIIHOCTb U COIUAJIbHYIO 3HAYNMOCTD CBOEH HpO(beCCI/II/I

Ymers:

— TIOJIb30BAThCS CIPABOYHOM M YUYEOHOHM JUTEpaTypou,
MIPUMEHSTh OCHOBHBIE 3aKOHBI U TOJIOKEHUSI XUMUH TIPU
BBITNIOJIJHECHUH TEXHUYECKUX PACUETOB

BraneTn:
— TEXHUKOM MOCTAHOBKHU JJA0OPATOPHBIX SKCIIEPUMEHTOB

TemaTn4yeckoe coaep:kaHue JUCUUIINHBI (YUeOHOr0 Kypca)

Paznean, Ionpasaesn, Tema
MOAYJIb
1. Beenenue B npodeccuro Benenune: xummdeckne OmoTexHONOruu. OCHOBHBIE TEHACHIMH HX pPa3BUTHA. UuCThIC

BEIIECTBA M CMECH BEUICCTB. BemecTBa mpocTeie W ciokHBIE. KpuTepuu ompeaeneHust
YHUCTOTHI BelecTBa. DU3NYECKOE COCTOSHHE BEIECTRA.

CrexuomMeTpuieckre pacueTsl. IIpoMbIIIIeHHas CTEXHOMETPHSI.

CI)IpBeBaSI 0a3a U OCHOBHBIE UCTOYHHKH OHEPTrUr B TEXHOJIOTHU OPraHUYCCKOro CUHTE3a:
KaMCHHBIN Yrojib, He(bTI), NPpUPOJAHBIE W IIOIMYTHBLIC Ia3bl OCHOBHBIE TEXHOJOTHYCCKUE
Orepanuu. AnnapaTypHoe O(i)OpMJ'IeHI/IC XUMHUKO-TEXHOJOI'MYECKUX IMPOLIECCOB

OO01mast TPy10€eMKOCTh TUCUMILIUHBI (YueOHOoro Kypca) — 2 3ET.




Hpentuduxarop Kypca B Moay.ie "Merogudeckas padora' id=101480

4, TexHosioruveckasi Kapra no yueo6Homy kypcy «BBejienue B npodeccuio»

Cemectp | Kon-Bo mHenens, B O6beM yueOHOTo Kypca W BHIBI YICOHBIX MEpPONPHITHH ®opma | KonTtpons
H3Yy4€HHUs | TEYEHUE KOTOPBIX | Bceero KonTtaktHas paboTa 3aHATHS CamocrosiTenpHas paboTa KOHTPOJIA | B 4acax
peanusyercst Kype | yacos Beero S -
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BeezneHune: xumuye-
Jlexl cKkue OHOTEXHOIOTHH.
OCHOBHBIE TCHICHLHH
uX passurus. Yncrsie
BEIECTBA U CMECH
BellecTs. Bemecrsa
KIIMOHHAs! KIHOHHAsI
1 1 | Jexums 1 MIPOCTHIE U CIOXKHBIE. + 1 2 JlexuporHa 1 A-125 187 Jlexumorna [1-4]
Kputepun onpenene- ayTopHst aymaropust
HUS 9HCTOTHI BeIle-
crBa. Pusnyeckoe
COCTOSIHHE BELIECTBA.
T"a3bl U ra30BbIe 3aK0-
Hbl. JKuzkoe cocros-




HHe BemecTsa. Pac-
TBOpBL. CrIOCOOBI BBI-
paXkeHHs1 KOHLICHTpa-
I[IH PacTBOPOB
Jlex2 CrexuomeTpuyecKkue
pacuetsl. [Ipombii-
JICHHAS] CTEXHOMETPHSL.
CeipbeBas 6aza u oc-
Texus 2 HOBHbIE HCTOYHHKHU n JlexnyoHHast A-125 187 JlexunoHHast [1-4]
9HEPTUH B TEXHOJIOTUH ayIUTOpHUs ayUTOPUS
OpraHUYEeCKOro CHHTE-
3a: KAMEHHBIH yTroJb,
HedTb, IPUPOHEIE U
HOIYTHBIE ra3bl
Jlex3 OCHOBHBIE TEXHOJIOTH-
YecKHe ONepaIyu.
Texws 3 AnmnaparypHoe o JlexunonHas A-125 187 JlekumoHHas [1-4]
o(hopMIICHHE XHMHKO- ayUTOpUs ayuTOpHUst
TEXHOJIOTHIECKHX
HPOLIECCOB
CamocTosiTeIbHOE
H3yYeHNE TeopeTHIe-
CKOTO MaTepHaa 1o
TemaM Kypca. IToaro- Aynuropus s KomneroTep ¢
CamocTosTensHoe .
Cam TOBKA U 3aIura pede- 66 16 CaMOCTOSITEILHOU I-401 16 BEIXOJIOM B CETh [1-4]
U3ydeHHEe MaTepuana
para 1o HHANBUJyallb- paboThI HHTEPHET
Hoii Teme. [Toaroroska
K UTOTOBOMY TECTHPO-
BaHMIO (3a4eT)
KomneroTeps! ¢
HEOOXOAUMBIM
VTorosbiii TecT 1o KommbroTepHbIit VIIK- MIPOrPaMMHBIM
™ 100 2 KJ1acc 00IIero 59 obecriedeHreM
Kypey uepes LT 206
JocTyma JULSL IPOBEICHHUS
HUTOTOBOT'O TECTHU-
pOBaHUS
66
HUTOro 72
HUTOoro
2

yepe3 OT




5. Kputepun u HOpMBbI TEKYlIIero KOHTPOJISI K MIPOMEKYTOYHOM aTTecTalluu

HanmenoBanus Tunsl yueOHbIX KonuuectBo YcaoBus gomycka Kputepuu u HOpMBI OLIEHKH
y4eOHBIX Mepo- MEpONPUATHIA OaJI0B
MPUATUI
CamocTtostenbHast | CaMmocTOsITeNTbHAS 100 Jlomy1ieHs! Bce 0-100 6amioB 3a MOATOTOBKY, 0OpM-
paboTta paboTta JICHUE U 3aluTy pedepara
Urorosslii TeCT Utorosslii TeCT Brinmonnenue pedepara Hrorosslii TecT BKIto4aeT 20 BOIIPOCOB:
10 KypcCy uepe3 10 KypcCy 4epes 100 3a KaXKJblil BEpHBII OTBET — 5 OaJLIOB

T

T

Cxema pacyeTra UTOrOBOM OLIEHKH

«(Cymma + Tgp)/2» - cymma 0auioB 10 BCEM YUYEOHBIM MEPOIPUITUSAM,
MPEAyCMOTPEHHBIM B Kypce + cpeaHee apudMeTHuecKoe IO BCEM
MIPOMEKYTOUYHBIM Te€CTaM, MpoBoAUMbIM uepe3 OT.

dopma npoBencHUs
IPOMEKYTOUYHOM aTTeCTALNU

YcnoBus nomycka

Kputepun 1 HOpMBI OLIEHKH

3auer (TeCTUPOBAHUE)

JlomyieHsl Bce CTYECHTBI

«3aYTCHO»

Texymmit peittunr cocrasmser 40-100
0aJI0B

«HE 3a4YTCHO»

Texyuuii peTuHT cocraBisieT meHee 40
Oayu10B




6. BaHK TecTOBBIX 3aJaHMIl U perJaMeHT NPoBedeHUs TeCTUPOBAHMIA

6.1. BaHk TeCcTOBBIX 3aJaHUM 1JIsl MPOBeAeHUs TECTUPOBAHMIA

Ha3zBanue 0anka tecto-
BBIX 3aJaHUI

Kon-Bo 3ana-

HUU B OaHKeE

TECTOBBIX 3a-
TaHuMn

PazpaboTunku

Brenenue B npodeccuto

459

JlykpaHoBa TatbsiHa EBreHbEBHA,
TpommHa Mapuna AJieKCaHIpOBHA

6.2. PerjiaMeHT NpoBeAeHUsI TECTUPOBAHMIA

Haspanue | Kon-Bo 3ama-| Homepa n HaumenoBanus | Kosn-Bo | Bpewms Ha
OaHKa Te- | HUU, IPEIb- pa3aesnoB TecTa 3aJlaHull | TECTUPOBA-
CTOBBIX 3a- | SBIISIEMBIX B pa3- | HHE, MUH.
TaHUN CTYJECHTY nene
Baenenue 20 TeMa 1 OCHOBBI 40
B TEXHOJIOTHYECKHUX 7
npodeccu MIPOIIECCOB
1%0) TeMa 2 OCHOBHBIC 3aKOHBI 5
(tecr, XUMUU
BBEICHUEC B TeMa 3 OCHOBBI XUMHYECKHUX 5
npodeccu IIPOLIECCOB
10 (XUMHUS), TeMa 4
UTOTOBBIN) BBICOKOMOJIEKYIIPHBIE 1
COCTUHCHHUS
TeMa 5 CriocoObl BBIpaKEHUS 4

KOHIIEHTPAI[MU PAaCTBOPOB

/. KpuTepuu u HOpMbI OLIEHKH KyPCOBBIX padoT (IIPOEKTOB)

ITo yueOHOMY TJIaHY AaHHBIN pa3jien HE MPETYyCMOTPEH.

PaTOB, KOHTPOJIbHBIX, PACYETHO-TPaUIeCKUX U Ap.)

8. IlpumepHasi TeMaTHKa NMUCbMEHHBIX pPadoT (KypcoBbIX, pede-

Ne n/m Tembl pedpepaToB
1 Knaccudukanus XMMHYECKHUX BEIIECTB
2 XapakTepuCTHUKa KOJIWYECTBEHHBIX ITapaMETPOB TEXHOJIOTHUYECKOTO MPO-
ecca
3 XapakTepUCTUKa KaTATUTHYECKUX NpoleccoB. TUnel kaTtanusa
4 IToHsITHE «PEAaKTOP» U NPUHLMIBI €I0 YCTPONCTBA
5 CriocoObl OUYMCTKH TBEPJIOTO CHIPHS
6 CriocoObl OUMCTKHU KHUJIKOCTEN




CrniocoOBI OYHCTKH U OCYHIKH I'a30B

8 Peakiuu sk3otepMuyeckue u 3HpoTepMuueckue. CrocoObl HarpeBaHUs
pPEaKIMOHHBIX CMecei

9 3aBUCUMOCTh CKOPOCTH PEaKlMU M BbIXOJA MPOJYKTOB OT JIaBJICHUS.
Crioco0bI co3aHus OBBIIIEHHOTO U MMOHIKEHHOTO JAaBJICHUSI B 30HE pe-
aKIuu

10 | BeigeneHue u OYMCTKA TBEP/IbIX BEIIECTB

11 | BeigeneHue 1 OYMCTKA KUIKUX BEIIECTB

12 | Pa3neneHue U OYMCTKA ra30BbIX CMece

13 | Hedtb, ee xuMuueckuii coctap, ppakIMOHHAS IEPETOHKA

14 | IlepepaboTka HEDTAHBIX DpaKIUii KPEKUHIOM. BHUbl KpeKruHra

15 | Pudgopmunr nHedtsausix dpaximii. Bunsl pudopmunra

16 | CnocoObl MPOMBIIIUIEHHOM MepepabOTKH YIIIEBOAOPOIHBIX Ta30B

17 | Buasl npoMbIIUIEHHOM NIepepaOO0TKU MeTaHa

18 | Bunuel yrieii, ux xapakTepucTHKa

19 | Meronbl XUMHUYECKOW MepepabOTKH KaMEHHOIrO YISl (BBICOKO- M HU3KO-
TEeMIEpaTypHas NEPErOHKa)

20 | Meroasl ra3upuKanuy U TUAPOreHNn3alud KAMEHHOT0 YIJis

21 | CriocoObl Moy4eHHs BBICOKOMOJIEKYISIPHBIX BelIecTB. Peakiuu mommme-
pHU3aIllMU U UX MEXaHU3MBI

22 | CriocoObl MpOBEEHUS peakIuii MOJIUMEPHU3AIIH

23 CnocoObl TIOJTyYeHHUS TOJIMATUIICHA, TOJHUCTHPOJa, IOJIMH300yTHIICHA,
oytuikayuyka, [IBX

24 | Peakuuu nojaukoHaeHcauuu. OCHOBHBIE MOHATHUS U TEPMUHBL. Y paBHEHUE
Kaposepca

25 | OCHOBHBIE BaKHEHUIITHNE MMOJTMMEPHI, TOJydyaeMble MOJIUKOHCHCAITNEH

26 | CnekTpanbHBIC METOABI HCCIeAOBaHUS MOJIEKyJ. CIIEKTp 3JIeKTpoMar-
HUTHOTO M3y4yeHus. MeTtos mHppakpacHO crneKTpocKonuu. Bunel ko-
neGaHui B MOJIEKYJIax: 00JIaCTH XapaKTePUCTUIECKUX YaCTOT M OTIeYaT-
koB nanbleB. Cxema MK-cnektpodoromerpa

27 | DneKTpoHHAas CHEKTPOCKOMUsSl oOpraHudeckux Mojekyn. Cxema YO-
cnektpodoromerpa. 3akoH JlamOepra-bepa. DiekTpoHHbBIE IEpPEXOabl
o aercreuem Y O-n3nydeHus. baToOXpOMHBIN U TUTICOXPOMHBIN CIIBUTH.
ComnpsokeHue cBsizel 1 okpacka coequHeHuid. [lorstue o xpomodopax u
ayKcoxpomax

28 | KyMoapHBIA METOJ MOJTYYESHHS alleToHa U (eHoa

29 | [lonyyeHue yKCyCHOW KMCJIOTHI U3 alleTHIICHA

30 | [IpomblllsIeHHOE MOTYYeHUE TOJMBUHWIXJIOPUIA

31 | [lomyuenue uzomnpena u3 hopmaibaeruia

32 | IlpombllluIeHHOE MOTy4YeHHE OYTUIIKAydyKa

33 | IlpomblllIeHHOE MOTY4YE€HHE MOJUITPOIUIICHA

34 | [IpomblllsIEeHHOE MOTYYEHUE 3TAHOJIA U3 ITUIICHA




9. Bonpochbl K 3a4eTy

Ne i/ Bomnpockl

1 OcHoBHBIE (hr3MUECKHE COCTOSIHMS BeulecTBa. [lapamerpsl, XapakTtepu-
3YIOIIHUE 3TU COCTOSIHUS

2 Knaccudukanus XMMHUECKHUX BEIIECTB

3 KonnuecTBeHHBIE 3aKOHBI XUMUU

4 Brixon peakuuu (TeopeTrueckuid, (aKTUYECKUH, OTHOCUTEIbHBIN, KOJIH-
YECTBEHHBIN, ONITUMAJIHHBIN )

5 CriocoObl OUMCTKU TBEPJIOTO CHIPbSI

6 CrocoObl OYHUCTKH KUIKOCTEH

7 CriocoObl OUMCTKH U OCYIIIKH ra30B

8 [TonsiTue "peakTop" ¥ MPUHIMIIBI €T0 YCTPOKWCTBA

9 [TpuHIUTIBI ¥ CTTOCOOBI IEPEMENTUBAHUS PEAKIIMOHHBIX CMecei

10 Peakuun SK30TEPMUUECKHE U JHOTEPMUMECKHUE. CriocoObl HarpeBaHUs
pEakLMOHHBIX cMecer
3aBUCHUMOCTh CKOPOCTH pPEaKUUU U BbIXOAA MHPOAYKTOB OT JABJICHUS.

11 | CnocoObl co3aaHus MOBBIILIEHHOTO U MOHM)KEHHOT'O JIaBJICHUS B 30HE pe-
aKIuu

12 | XapakTepuCTUKH KaTaTUTHYECKHUX MpolieccoB. Tumbl katanmusa

13 | BeigeneHnue u o4ncTKa TBEPIBIX BEIIECTB

14 Brinenenne u ouncTKa JKUIKUX BEIIECTB

15 | Pa3nenenue u ouncTKa ra3oBbIX CMecer

16 | Knaccuduxaius TEXHOJOTUYECKHUX MTPOIIECCOB

17 | Hedtb, ee xumMudeckuit coctas, PpaKkIMOHHAS EPETOHKA

18 | [lepepabotka HeTsIHBIX (ppakumii KpeKUHTOM. Bupl KpekuHra

19 | Pudopmunr HedTaubix dpaximii. Bugsl pudopmunra

20 | CrtocoObl MPOMBINIIICHHOHN MepepabOTKH YTIIEBOAOPOIHBIX Ta30B

21 | Buapl npoMBITINIEHHON TIepepadOTKH METaHa

22 | Buasl yrieii, ux xapakTepucTuka

23 MeTonpl XMMUYECKOW mepepadOTKH KaMEHHOTO YTJis (BBICOKO- W HU3KO-
TeMIEpaTypHasl IEPErOHKa)

24 | Metoapl ra3suduKaliy 1 THAPOTCHNU3AINNA KAMEHHOTO YTJIs

o5 Croco0ObI MOTy4eHHsI BBICOKOMOJIEKYIISIPHBIX BEIIeCTB. Peakunu moianme-
pHU3alMU U UX MEXaHU3MBI

26 | CrtocoObl MpOBEEHNS peakuii MOJTUMEPHU3aIIH

97 CriocoObl MOJIy4eHHUsl MOJIMATHIICHA, MOJUCTHPOJIA, MOJUU300yTHIICHA,
oyTtmikayuyka, [IBX

28 Peakuuu nonukonaencaunu. OCHOBHBIC MOHATHUS U TEPMUHBL. Y paBHEHHE
Kapozepca

29 | OCcHOBHBIE BaKHEUIITNE MOJTMMEPHI, TOJydaeMble MMOJTUKOHICHCAITEH

30 | OkcriepuMeHTalIbHbIE METObI ONPEIETIEHUSI CKOPOCTH PEAKIIUU

31 CriekTpanbHble METOABl MCCienoBaHus MoJjeKkyld. CHekTp ajekTpomar-

HUTHOTO m3nydeHus. Merod mHbpakpacHOi criekTpockonuu. Buapl ko-

10




nebaHuil B MoOJIeKyJiaX: 00JIacTh XapaKTepUCTUYECKUX YaCTOT U OTIeyaT-
koB naibleB. Cxema MK-cnektpodoromerpa

DNEeKTpOHHAsl CHEKTPOCKOMHS OpraHuueckux Moisekyl. Cxema YO-

32 cnexktpodoromerpa. 3akoH Jlambepra-bepa.

DOneKkTpoHHbIE NEepexoAbl Mo aerucTBrueM Y @-n3irydyeHus. baToXxpoMHbIi
33 | u runcoppomusbiii caBuru. ComnpspkeHHe CBA3€H M OKpacka COeIUHEHUH.
[Tonsitue 0 xpoModopax U ayKCOXpoMax

34 | KyMOabpHBIA METOJ] MOJTYYCHHS alleTOHa U (eHoa

35 | [lonmyyeHue yKCyCHOW KMCIIOTHI U3 alleTHIICHA

36 | [IpomblllzieHHOE MOJTy4eHHE BUHUIXIIOpUIA

37 | Ilonydyenue uzonpena u3 popmanpaeruia

38 | IlpomblliuieHHOE MOTy4YeHHE OyTUIIKaydyKa

39 | IlpombllIuIeHHOE MOTYYEHHE MPOTUMPONHIIICHA

40 | [IpoMpllluIEHHOE NOJTY4YEHUE 3TAHOJIA U3 STHIIEHA

10. ®oHa OLEHOYHBIX CPEICTB JJsl MPOBeIeHUs MPOMEKYTOYHOH aTTe-
CTALMHU 00Y4AIOIIMXCH MO TUCHHUILINHE
10.1. IacnopT ¢oHAa OLIEHOYHBIX CPEACTB

Koa xouTpoaupye-
Ne Kountpoampyemsie pazaenl . POTHPY HaumenoBanue
MO KOMIeTeHINH
n/n (TeMbl) TUCHUILIHHBI OLIEHOYHOI0 CpeACTBA
(111 ee 4YacTH)
1 | Beenenue B mpodeccuro OK-7 Pedepar

10.2. TunoBble KOHTPOJIbHBIE 32IaHUS] WJIH MHbIE MATEPHUAJIbI, HEOOXO0IMMbIe
JJIS OLlEHKH 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA JAeSITeJIbHOCTH, Xa-
PaKTEePU3YHIIUX 3TANbl ()OPMHUPOBAHUSA KOMIIETEHIUI B MPoIecce 0CBOCHUS
00pa30oBaTeJIbHOM NMPOrPaMMBbI

Tema «Pedepat no kypcy»
Temsl pepeparTos

- Knaccudukanms XuMuyeckux BEIIECTB

- XapaKTepuCTUKA KOJUYECTBEHHBIX MapaMeTPOB TEXHOJIOTMYECKOTO IMpo-
ecca

- XapakTepucTHKa KaTAIUTUYECKUX MPOIECCOB. THUIIbI KaTain3a

- [lonATHe «peakTop» U MPUHIKIIBI €70 YCTPOMCTBA

- CrtocoObI OYMCTKU TBEPAOTO CHIPHS

- CriocoObI OYMCTKHU KUIKOCTEH

- C1ocoObl OYMCTKH U OCYIIKHU T'a30B

- Peakuuu sx3otepmMuueckue u sHAoTepMudeckue. CriocoObl HarpeBaHus pe-
aKIIMOHHBIX CMeceH

11



- 3aBUCHUMOCTb CKOPOCTH PEaKIMU M BbIXOAA MNPOAYKTOB OT AaBieHus. Crio-
cOOBI CO3/IaHMSI OBBIIIEHHOTO Y MIOHMYKEHHOTO JAaBJICHHUS B 30HE pEeaKIuu

- Beigenenue u ouncTKa TBEpIbIX BEUIECTB

- Beigenenue u ouncTKa KUJKUX BEIIECTB

- PaznienieHne u ouncTKa ra30BbIX cMEcen

- Hedp, ee xuMuueckuii coctas, (hpakiiMOHHAs TEPETOHKA

- [lepepaboTka HePTAHBIX (Ppakimii KpeKuHroM. Buibl kpekunra

- Pudpopmunr nedsaupix ¢ppaxmuii. Bunsl pudopmunra.

- C1ocoObI MPOMBIIIIEHHOM MepepadOTKH YTIAECBOIOPOAHBIX Ta30B

- Bunpl npompliieHHOM epepaboTKi MeTaHa

- Buap! yrien, ux xapakTepucTuka

- Metoap! xumMHuueckoil mepepaboTKu KaMEHHOTO yTJisl (BBICOKO- M HU3KOTEM-
nepaTypHasi IEperoHkKa)

- Metoapl razudukanyy u THIPOTeHU3AIMN KAMEHHOTO yTJIs

- CiocoObl NOJTy4€HUs1 BHICOKOMOJIEKYJISIPHBIX BelllecTB. Peakuuu nonumepu-
3alMA U UX MEXaHU3MBbI

- CiocoObl MPOBENECHUS PEAKIUI MOIUMEpPU3aLUuU

- CriocoObl MOJyYeHUs MOJIMATUIICHA, MOJIUCTUPOSA, OJUN300yTHIIEHa, OY-
Trikayuyka, [IBX

- Peakunn nonukonaeHcanuu. OCHOBHBIE MOHSTHS U TEPMUHBL. Y paBHEHUE
Kapo3sepca

- OCHOBHBIE BAXHEUIIINE TOJUMEPHI, TOIy4aeMbI€ ITOTMKOHACHCANEN

- CrneKTpaJIbHbIE METOBI UCCIIETOBAHUS MOJIEKYJ. CHEKTp 3JIEKTPOMArHUT-
HOTO u3JydeHus. Meroa uH@pakpacHou crnekTpockonuu. Bujsl kosebanuii B Mo-
JeKynax: oO0JacTH XapaKTEPUCTHYECKUX YacTOT M OTHEYAaTKOB majbleB. Cxema
HK-cnektpodoromerpa

- DJEeKTpOHHAas CIEKTPOCKOMHUSA OpraHudeckux Mosekyna. Cxema YO-
cnektpodoromerpa. 3akoH JlambOepra-bepa. DinekTpoHHBIE MEPEXObl MO JeH-
ctBueM Y D-uznyueHus. bBaTOXpoMHBII U THUICOXPOMHBIN cABUTH. ConpshKeHue
CBsI3el U OKpacka coequHeHui. [Tonstue o xpomodopax u aykcoxpomax

- KymonpHBI# MeTOT TTOJTy4eHHs arleToHa U (heHona

- [lomyyeHune yKCyCHOM KMCIIOTHI U3 alleTUIICHA

- [IpomMbIIEHHOE MOTyYEHHE TOJIUBUHWIXIJIOPUIA

- [Tonyuyenue uzomnpena u3 popmanbaeruia

- [IpomblinIeHHOE MONyYeHUEe OyTUIIKaydyKa

- [IpoMbIIIIIEHHOE TOJTyYEHUE TOIUIPONIMIICHA

- [IpoMBIIIITIEHHOE TTOJTyYEHNE ITAHOJIA U3 dTUIICHA

Kpurepuu ouenku

HToroBerit 6aiii 3a pedepar onpenenseTcs Mo CICTYONIM TapaMeTpaMm:

- COOTBETCTBUE cojiepxkanus TeMe pedepara 0-50 6amton

- BBIZIEpP)KKA TpeOoBaHUM K odopmieHuto pedepaTta (TUTYJIbHBIA JHUCT, OTJABIIE-
HUE, 00BEM MaTepHalia, CIMCOK UCIIOIh30BaHHOM yuTepaTyphl) 0-30 6amioB

- myOsimuHas 3amura pedepata 0-20 6amion
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11. O0pa3oBare/ibHbIE TEXHOJOTHH U METOAUYECKHE YKA3aHHUA 110 0CBOe-
HHIO JTUCHHUILIMHBI (YUeOHOro Kypca)

[Ipy peanuzanuy AMCUMIUIMHBI MCIOJB3YETCS TEXHOJOTHS TPaJAUIMOHHOIO
oOyueHus: — opraHu3alys yueOHoro rnpoiecca B By3€, OCHOBaHHas Ha JIEKIMOHHO-
CEMHHAPCKO-3a4eTHON popmax oOyuenus. K ¢popmam oOyueHUs OTHOCATCS Mpak-
TUYECKUE U 3aHATHsI, MHIMBUIYaJbHBIE 3aJaHUsl U caMOCTOsITeNIbHAs pabora. Ha
MIPAKTUYECKUX 3aHATUAX HCIIOJIB3YIOTCS HAIJISIAHBIE, CIOBECHBIE M IIPAKTHYECKUE
METO/BI.

Hcnonb3ytotes cienyromue popmbl, METOIbI U COLIMATFHO-BOCITUTATEILHBIC
TeXHONOrnu: «MO3roBor IWTypm», TpEeHHHT.

MeTOIll/I‘IeCKI/Ie PEKOMEHAANUNA CTYACHTY M0 M3YIYCHUIO TUCHUIIINHBI

Jlekuus Nel. Beenenue: xumuueckue OnorexHojaoruu. OCHOBHbIE TEHACH-
LIMA UX pa3BuTUsA. YHCTBIE BELIECTBA U CMECH BELIECTB. BeliecTBa mpocThie U
cioxHble. Kputepun ornpezneseHuss 4UCTOTHl BenlecTBa. PU3HUECKOE COCTOSTHUE
BelecTsa. ['a3pl M ra3oBble 3akoHBI. JKuakoe cocTosiHue BemiecTtBa. PacTBOpBLI
CriocoObl BbIpa)KE€HUS KOHIIEHTPALUU PaCTBOPOB

N3y4uB 1aHHYIO TEMY, CTYAEHT J0JI5KEH:
UMETh MPEJICTaBICHUE 00 OCHOBHBIX UTOTAX U JOCTWKECHUSX B PA3BUTUM XHU-

MUM B HACTOSAIIEE BPEMS; OCHOBHBIX TEHJCHIIMSIX PA3BUTHS XUMUUYECKON HAYKWU;
MPUOPUTETHBIX HAMPABJICHUSAX B PA3BUTUU OMOTEXHOJOTHH; O YUCTHIX BEIIECTBAX
U CMECAX BEIIECTB, BAKHEUIMX (DU3MUECKUX METOJaX pas/elieHUs cMeced Be-
IIECTB; O MPOCTHIX M CJIOXKHBIX BEILECTBAX; CMHTE3€ W aHAJIM3€ BEIIECCTB; MPE-
CTaBJIcHHE 00 arperaTHbIX COCTOSHHUSX BEIIECTB M MX CBOMCTBAaX B pa3HBIX arpe-
raTHBIX COCTOSIHUSIX; O CITOCO0aX BBIPAKCHHS KOHIICHTPAIIMHU PACTBOPOB.

3HATD:
pPOJIb XUMHUU B PEIIEHUHU CEJIbCKOXO03SUCTBEHHBIX MPOOIIEM;
pPOJIb XMMHUU B CUHTE3€ HOBBIX MaTepUaioB (OpraHUYECKUX U HEOPTaHUUECKUX);
HaIlpaBJICHHUS PA3BUTHS XUMHUUYECKUX OMOTEXHOJIOTHIA;
KJIacCCU(UKAITUIO BEIIECTB M CMECEH BEIICCTB;
dbuznyecKkre METOIbl pa3/iesieHUs BEIECTB;
pazIMUMs MEXKAY CMECSIMU BEIIECTB U CJIOKHBIMU BEILIECTBAMU;
KJIaCCU(UKAITUIO arperaTHbIX COCTOSIHHUM BEIIECTB;
ra3oBbIC 3aKOHBI;
CBOWCTBA KUIKUX BEIICCTB;
CIIoCOOBI BBIpaXKEHUS KOHIIEHTPAIIUM PACTBOPOB.

yMeTh:
® MPABUJILHO BBIICIATH POJIh OMOTEXHOJIOTHH B XUMHUECKON MPOMBIIIIICHHOCTH,

CEJILCKOM XO035IUCTBE (PaCTEHUEBOJCTBE) U SHEPIETUKE;
® OTJMYaTh MPOCTHIC U CJIIOKHBIE BEIIECTBA OT CMECH BEILIECTB,;
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® OIpeneNsATh YUCTOTY BEIIECTBA UCIMONBb3YS (PU3NYECKUE METOJbI pa3eieHUs
BEIIECTB;

® OIpEIENsATh MapaMeTPhl ra3a MPU TEKYIIUX YCIOBUSX;

® OIpEIEsATh KOHIIEHTPAIUIO pacTBOPA.

MeToanuyeckue peKoMeHAAIMHU 110 U3YyYeHUI0 TeMbI

® U3Y4YUTh y4eOHBII MaTepual, UCIOJIb3Yys MaTepuall JEKIIMOHHBIX 3aHATUN U JU-
TepaTypy Mo JaHHOW TeMaTHKE;

® AKIEHTHPOBATh BHUMAHHUE HA OCHOBHBIX TEHACHIMUAX Pa3BUTUSI XUMUUYECKOU
HayKH; MIPUOPUTETHBIX HAMPABICHUSX B PAa3BUTUU OMOTEXHOJOTHUU;, HA Pa3iu-
YUAX MEXK]y BEIIECTBOM M CMEChIO BEIIECTB; Ha T'a30BbIX 3aKOHAaX, CBOMCTBAX
KUJKUX BEIIECTB, CIOCO0aX BBIPAKEHUSI KOHIICHTPAI[UU PACTBOPOB;

® OTBETUTH HA KOHTPOJIbHBIE BOPOCHI:

1) KakoBbl OCHOBHBIE UTOTH U IOCTHKEHUS] XUMHUH B HACTOAILEE BpeMsi?

2) KakoBbl OCHOBHBIE TEH/ICHIIMH PA3BUTHUSI XUMUYECKON HAyKu?

3) KakoBbl mpuopuTeTHBIE HampaBiieHHs] pa3Butus OuorexHomoruu? 1) U3
MIPUBEJCHHBIX HI)KE CMECEH BEIECTB BHIOEpUTE TOMOTCHHBIC: @) PaCTBOPHI COJIEH
B BOjIe; 0) pacTBOp JUOKCHJA YIJIEpO/a B BOJEC; B) YACTHIIHI TJIMHBI B BOJIE; T) Ya-
CTHULbI IBUIA B BO3yXE.

4) I'pynmoi BewecTB, COAEpkKAIIeH TOIbKO IPOCThIE BEIIECTBA SBISETCA: a)
CO3, O3, N2, NH4CI; 6) O,, C, NaCl, CO; B) Fe, Nz, Oz, Os3; 1) O3, O,, CO, CO..

5) IIpuBeauTe mpuMephl ALTOTPOIHBIX (HOPM yriaepoaa, KUCIOpoa.

6) YKaxuTe OTINYHE CII0KHOTO BEIIECTBA OT CMECH BEIIECTB.

7) W3 npuBencHHBIX BemiecTB BbIOepuTe cioxubie: Cly, Na, Bry, NaBr,
Na[AI(OH)4], H,0.

8) CnoxxHoe BeIeCTBO 00pa3yeTcs: a) MPU CMEIICHUU KEJIE3HBIX OIMUJIOK C
cepoii; 0) nmpu 700aBICHUH B pacIliaB JKeJie3a CEPBhl.

9) I'az naxonutcs npu temneparype 200°C. Onpenenure ero TeMnepaTrypy B
K (KenbBuH).

10) U3 npuBeIeHHBIX YTBEPAKIACHUI BEPHBIM sIBIIsieTCS: a) 1 atM > 760 MM pT.
cT.; 0) 1 atm = 760 MM pT. cT.; B) 1 atm < 760 MM pT. CT.

11) Paccuwuraiite maccy 1 m® ammuaxa pu 50°C u gasnenun 10 atm.

12) Onpenenute 00beM 2 Kr a3oTa (H.Y.).

13) IInotHOCTH Ta3za Mo BoAOpoAy paBHa 22. OmpeaenuTe €ro MOJISPHYIO
Maccy.

14) Onpenenure uncno monekya B 1 M3 kucnopona (H.y.).

15) B 200 mi Boawl pactBopwiu 50 r xyopuaa HaTpusi. Paccuutaiite mpo-
[EHTHYIO KOHIIEHTPAIINIO PacTBOpa.

16) Onpenenure MOJSPHYIO KOHIIEHTPALMIO pacTBopa, conaepxarmiero 20 T
coJistHOM KucnoThl B 100 M pacTBopa.

17) Onpenenute momsipaocts 0,1 1. HCI.

18) Bonee koHieHTpUpOBaHHBIM siBiisteTcst pactBop: a) 0,1 M HCI; 6) 0,1%
HCI (mtoTHOCTH pacTBOpa NpUHATH paBHOU 1 1/Mi1)?
® [IOJY4YUTh TEMY pedepaTa I CaMOCTOSITEIHHON paOOThI.
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Jlekuusa Ne2. Ctexuomerpuueckue pacuersl. [IpombllieHHas CTeXHOMET-
pusi. ColpbeBasi 0a3a U OCHOBHBIE HUCTOUYHUKHM DHEPIMM B TEXHOJIOTMU OpraHuye-
CKOTO CHHTE€3a: KAMEHHBIN YroJib, HE(Th, IPUPOAHBIE U MTOIYTHBIE a3kl

N3yunB 1aHHYI0 TeMY, CTYJAEHT J0JIKEeH:
UMETh TPEJICTABIIEHUE O CTEXMOMETPUYECKUX pacueTrax M MPOMBIIUICHHOU
CTEXMOMETPHUH; BBIXOJI€ PEAKIMHU; O MPUPOJHBIX, MOMYTHBIX U TEXHOJIOTHYECKUX
razax U OCHOBHBIX UCTOYHMKAX SHEPIUU B TEXHOJIOTUU OPTaHUUYECKOTO CUHTE3A.
3HATh:

KOJIMYECTBEHHBIC 3aKOHBI XUMUU;

TEOPETUUYECKUM, PaKTUUECKUI U OTHOCUTENbHBIN BBIXO/bl PEAKIIUU;

KJIaCCU(UKAIIMIO YTIIEBOJOPOAHBIX Ta30B MO MPOUCXOXKICHUIO;

OCHOBHBIE UICTOYHUKHU PHEPTUU B TEXHOJIOTMU OPraHUYECKOTO CUHTE3a: KAMEH-

HBIM yTOJIb, HETh, IPUPOAHBIC U TIOMYTHBIC Ta3bI;

MEPBUYHYIO MEPEPaA0OTKY ChIPhsi B OPraHUYECKOM CUHTE3E;

e 1poiiecchl HedTenepepaboTKH.

yMeTh:

® COCTaBJISITh MAaTEPUAIIbHBIN OallaHC peaKIuu;

® OIpENeNsATh TEOPETHUUECKUH, (PaKTUUECKUI M OTHOCHTENIbHBINA BBIXOJbI pEaK-
oy,

® KJIACCU(PUIIUPOBATH MPUPOJIHBIE Ta3bI MO MPOUCXOKICHUIO;

® COCTaBJISATH CXEMbl NEPBUYHON MEpepabOTKU MPUPOJIHBIX YrIE€BOJOPOJOB U
He(TH 7151 OpraHM4YEeCKOTro CUHTE3A.

MeToanueckue peKoMeHAAIMHU 110 U3YyYeHUI0 TeEMbI

® 3Yy4YUTh YUEOHBIH MaTepuas, UCIHOJIb3ysl MaTepual MPaKTUUYECKUX 3aHATUU U
JUTEpaTypy Mo JaHHON TEMAaTHUKE;

® aKIICHTHUPOBATh BHUMAHWE HAa KOJIMYECTBEHHBIX 3aKOHAX XMMHUHU, COCTABICHUH
MaTepHaIbHOr0 OajlaHca XMMHYECKOTO TpoIlecca U OMpelesieHnH BhIXO/Aa pe-
aKIUM;, Ha KJiIacCU(UKAIMKM YIJIEBOJOPOJOB MO MPOUCXOKIACHUIO U METOMIbI
NEePBUYHON MepepabOTKH MPUPOAHBIX YTIEBOJAOPOIOB U HEPTH, HCTIOIB3YEMbIX
B OPraHUYECKOM CHHTE3E;

® OTBETUThH HA KOHTPOJbHBIE BOMIPOCHI:

1) Onpenenure komudaecTBo HoSO4 (kMomh), coneprkarieecs B 100 kr.

2) Cunre3 ammuaka onuchkiBatoT peakiued No + 3H; = 2NH3. Omnpenenure
00BEMBI a30Ta 1 Boopoa s nomydenus 200 M3 ammuaka (1.y.).

3) Paccuuraiite oTHOCcHUTENbHBIM BbIXoa peakiuu Nz + 3H; = 2NHs, mpose-
JIEHHO! B IPOMBINIIEHHBIX YCI0BHsAX, ecau u3 100 M3 azora u 300 M3 Bogopona
nonydeHo 160 M3 ammuaxa.

4) PaccuuTaiiTe Maccy »*eje3a, KOTOPYI0 MOYKHO MOJIYYUTh U3 3 T PyJibl, CO-
nepsxkareit 92 mac.% Fes0,.

5) Teopetuueckuii Bbixoj peakuuu coctarisier 100 r BemectBa A. B ombite
noaydeHo 80 r 3Toro BenecTBa. Paccuntaite OTHOCUTENIbHBIN BBIXOJ PEAKIIUU.

6) PaccuuTaiite 00beM Bo3ayxa (H.y.), HeOOXoauMbIi ajisa cxkuranus 100 kr
KaMEHHOTO yIJIsl, coaepxaiero 85 mac.% yriepoaa.
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7) bonpliiee KOIMYECTBO TEIUIOTHI BBIACTUTCS MPU COKUTAaHUU: a) Oyporo yr-
7s1; 0) aHTpaIuTa; B) KAMEHHOTO yIJs; T') Topda.

8) Uto npexacrapisieT coboit HePTH?

9) Kakue npoayKTbl MOKHO MOJYYUTh IPU TEPMUUYECKOM U KATaTUTUYECKOM
KpeKuHre HepTu?

10) Jlns momy4yeHus BOJOpoAa U3 METaHa MCHOJIb3YIOT MPOLecC KOHBEPCHH.
YKaxkuTte ycioBHs MPOTEKAHUSI 3TOTO MPOLIecca U 3aMUIIUTE YPaBHEHUE PEaKIUH.

11) IlpuBenuTe ypaBHEHUS pEAKUI MOJYYEHUS «BOASHOTO Hapay.

Jleknust Ne3. OCHOBHBIE TEXHOJIOTHUECKHE OIEparuu. ATMmapaTypHOe
oopMIICHIE XUMHKO-TEXHOJIOTHIYECKUX MPOIIECCOB

N3y4uB 1aHHYIO TEMY, CTYACHT JOJIKEeH:

MMETh MPEACTABICHHE O MOATOTOBKE CHIPhS; MPHUEMAX OYMCTKH T'a30B, KUI-
KHX U TBEPJIBIX BEIIECTB; METOAAX pa3/eliCHUs BEIIECTB; ammnapaTypHOM O0popMm-
JICHUH XUMHKO-TEXHOJIOTUYECKUX MTPOIIECCOB.

3HATH:
® CrocOoObI MOJTOTOBKU CHIPhS: MPUEMbl U METOIbl OYMCTKH BEIIECTB, HAXOJ -
IIUXCSl B PA3HBIX arperaTHbIX COCTOSTHUAX;
® METOJIbl Pa3JEICHUS PEAKIIMOHHBIX CMECEN U OUUCTKH IMOJTYYEHHBIX BEIIECTB;
® KJacCU(PUKAIIMIO TEXHOJIOTMUECKUX MPOIIECCOB;
® pEaKTOPbI U MPUHIIUII UX YCTPOUCTBA.
yMeTh:
® BBINOJIHATh OYUCTKY U PA3JECICHUE BEIIECTB;
e oAOupaTh HEOOXOIMMOE anmnaparypHoe o(popmMiIeHHE ISl TUIIOBBIX XHUMHKO-
TE€XHOJIOTUYECKUX MPOLIECCOB.
MeToanuyeckue peKoOMeHIAIMHU 110 U3YyYEeHUI0 TeMbI
® I3y4YUTh YUEOHBIH MaTepuas, UCHOJIb3ysl MaTepual MPaKTUYEeCKUX 3aHITHI U
JUTEpaTypy Mo JaHHOU TEMAaTUKE;
® aKIICHTHPOBATh BHUMAaHHE HA CIOCO0AX U METO/JaX Pa3ACICHUs U OUYHUCTKH Be-
HIECTB; MOJ00pPE HEOOXOJUMOTO aImmapaTypHOro oGopMiIeHUs ISl OCYIIEeCTB-
JICHUSI CHHTE3a OPraHUYECKUX U HEOPraHUYECKHUX BEIIECTB.
® OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI:

1) Kakue meroasl NPUMEHSIOT [JIsi OTACIICHUS RKUIKOCTEH OT TBEPIbIX Be-
mectB? Kakoil MeTron mydile TPUMEHUTH JISI BBIACICHHUS KPUCTAIIMYECKOTO
cynbdara menu (1) uz pactsopa?

2) Yem otnuuaercs mpocTtas neperonka ot pektuduxanun? Kokoil mpoiecc
MO3BOJISIET MOJYYUTh 00JIee YUCThIC BEllecTBa?

3) Bo3ayx 3arpsi3HeH TOKCHMYHBIMH NpuUMecsiMU. Kakol MeToJ MCIOJIb3YIOT
JUISL €T0 OYUCTKU?

4) Kakue TEeXHOJOTHMYECKHUE MPOIIECChl HAauOOJiee YKOHOMUYHBI: HEMpPEephIB-
HBIC, TOJIYHENIPEPHIBHBIE, Mepuoandeckue. Jlalite 000CHOBaHHBIN OTBET.

5) Kak Ha3bIBalOT anmaparsl, B KOTOPBIX TPOBOASIT XUMUKO-TEXHOJIOTUYECKUE
MPOIIECCHI?
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6) Kak BiausieT naBneHue Ha mporecc cuHTe3a ammuaka Ny + 3Hz = 2NH3?
O06ocHy#TE OTBET.

CamocrosiTesibHast padora. [loaroroBka u 3amnura pedepara 1Mo UHIAUBU-
yalIbHOU TEME

N3yunB 1aHHYI0 TeMY, CTYJAEHT J0JIKEeH:
UMETh TMpeCTaBiIeHre 0 paboTe ¢ yueOHOM U HayYHOUN JTUTEepaTypoi; MpaBu-

nax ohopmiieHus pedepara.

3HATH:
® KOHCTPYKIHIO pedepaTa U npaBuiia ero 0ohopMIICHHUS.

yMeTh:
e paboTaTh ¢ yUeOHOM U HAYYHOH JTUTEPaTypOH;
® [0J0UpaTh JUTEPATyPHOU 0030p, COOTBETCTBYIOIIUM TeMe pedepara;
e odopmiATh pedepaT B COOTBETCTBUH C TPEOOBAHUSIMH.

MeToanyeckue peKOMEHAANUH 10 H3Y4YeHUI0 TeMbl
® QaKIICHTHPOBAaTh BHHUMaHWE Ha MpaBmiax odopmieHUs pedepara U COOTBET-

CTBUH pedepara 3alaHHON TeMe.
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12. YueOHoO-MeTOoaM4Yeckoe U MHGOPMALMOHHOE oO0ecmeYyeHUe TUCHH-
IUTMHBI (Y4e0HOI0 Kypca)

12.1. O0s13aTesbHAsI JINTEPATYypPa

No bubnuorpadudeckoe onucanue Tun (yuebnuk, yuebnoe no- | Komnuectro B
/1 cobue, yueOHO- Ooubmuoreke
METOMYECKOe TI0co0ue,

IIPaKTUKYM, Jp.)

Oo01mas XHUMHYecKas TEXHOJIOI U
[DnekTpoHHBIN pecypc| : OCHOBHBIE KOH-
UENUUU  MPOCKTUPOBAHUS  XUMHKO-
TEXHOJIOTUYECKUX CHUCTeM : yueOHUK / U.
1 | M. Ky3nenosa [u np.] ; mox pen. X. D. YueOHuK ObC "Jlanp"
Xapnamnugu. - W3n. 2-e, mepepad. -
Cankr-IlerepOypr : Jlans, 2014. - 380 c. :
wi. - (YueOuuku i By30B. CrienanbHas
mutepatypa). - ISBN 978-5-8114-1479-6

Bop3osa JI. JI. OcHOBBI 001IeH XUMHH
[DnexkTpoHHBIH pecype] : yueb. mocodue /
JI.JA. bop3oa, H.IO. Yepuuxona, B.B.

2 | Sxymes. - Cankr-llerepOypr : Jlans, VYuyebHoe nocobue OBC "Jlanp"
2014. - 469 c. : wn. - (Y4eOHUKH IS BY-
30B. CrnenuanbHas nurteparypa). - ISBN

978-5-8114-1608-0

Kysnenos JI. I'. Opranuueckass xumus
[DnexkTpoHHBIH pecype] : yueb. mocodue /
H. T'. Kysuenos. - Cankt-IlerepOypr :
Jlanb, 2016. - 556 c. : un. - (YueOHUKH
st By30B. CrienuasnbpHas JuTeparypa). -
ISBN 978-5-8114-1913-5

YyeOHOEe 1mocodue 9bC "Jlaup"

CemuukoB FO. JI. Beenenue B XUMHIO
MOJIMMEPOB [ DJIEKTPOHHBIN  pecypc]
yue6. nmocodue / FO. JI. Cemuukos, C. O.
Kunsnos, C. JI. 3aiiues. - 2-e u3f., cTep.
- Cankr-IletepOypr : Jlanb, 2014. - 224 c.
: ui. - (YueOHukU 1uig By30B. Crienuanib-
Hast Jareparypa). - ISBN 978-5-8114-
1325-6

YuebHoOe mocodue 9bC "Jlaup"

12.2. /lonoqHMTEeIbHAS JUTEPATYPa U y4eOHble MaTepHaJbl (ayauo-,
BH/1€0TIOCOOUS U JIP.)

e (donn Hayunoit bubdmmorexu TI'Y:

Ne bubnuorpaduueckoe onucanue Tun (yuebHuK, yueOHoe no- | KonnyectBo B
/1 cobue, yueOHO- oubnuoreke
METOAUYECKOE Imocodue,
MPAKTUKYM, ayH0-, BU-
JIE0TI0CO0us U Ap.)
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/o

Bubnuorpaduueckoe onucanue

Tun (yaeOHUK, yaeOHOE 1o-
cobue, yaeOHO-
METOIUYECKOE II0CO0HE,
NPaKTUKYM, ayJT10-, BH-
JIEONI0CO0us  JIp.)

KonnuectBo B
ounomoreke

Crace H. ®. Pemrenune 3a1au mo oounei
XUMHUH [DNEeKTpOHHBIA pecype] : yuel.
nocobue / H. ®. Cracp, A. B. Kopmry-
HOB. - MW3n. 3-e, crep. - Cankr-
[TerepOypr : Jlanw, 2016. - 168 c. : wi. -
(Yuebnuku mna By3oB. CnenuaiibHas
muteparypa). - ISBN 978-5-8114-2274-
6.

YyebHOe 1mocodue

ObC "Jlanp"

Cracy H. ®. 3amaun, ynpaxHeHUs U
BOIIPOCHI 1O O0IIEeH XUMHUU [DIIEKTPOH-
HBII pecypc] : yueb. mocooue / H. .
Cracs, B. H. Jluceukniti. - M3a. 5S-e,
ctep. - Cankr-IlerepOypr : Jlans, 2017.
- 108 c. : mn. - (YueOHUKH AJi BY30B.
CrneuunanbHas nuteparypa). - ISBN 978-
5-8114-2282-1.

YyeOHOEe 1mocodue

9bC "Jlaup"

I'apumn A. I1. Opranunyeckas xumusi B
pUCYHKax, Tabiuilax, cxemax [Diek-
TPOHHBIN pecypc] : yuebHoe mocobue /
A. II. T'apuun. - Cankrt-IletepOypr :
XUMU3IAT, 2014. - 182 c. : un. -
ISBN 978-5-93808-230-4

YuebHoe mocodue

9BC
"IPRbooks"

Opranuyeckasi XumMus : 6a30Bblil Kypc
: yue6. mocoowue / /1. b. bepesun [u np.].
- U3x. 2-e, uctp. u pon. ; rpudp YMO. -
Canxrt-IlerepOypr : Jlans, 2014. - 237 c.
: ni. - bubmmorp.: c. 234. - Ilpun.: c.
217-229. - ISBN 978-5-8114-1604-2 :
545-40

YuebHoe mocodue

9bC "Jlaup"

Kiuaenun B. HU. BricokoMonekyIsipHbIe
coeauHenus : yueonuk / B. M. Knenun,
N. B. ®enycenko. - U3n. 2-e, uchp. -
Canxkr-IlerepOypr ; Mocksa ; KpacHo-
nap : Jlans, 2013. - 508 c. : wi. - (Yueb-
HUKUA A1 By3oB) (CrnenmanbHas JUTe-
parypa). - bubmmorp.: c. 445-450. -
[Tpun.: c. 451-498. - Ilpeam. ykas.: c.
499-504. - ISBN 978-5-8114-1473-4 :
1600-06

VueOHUuK

9bC "Jlaup"

COT'JTACOBAHO

JupexTop HayuyHOU OMOIHOTEKH

«

» 20 I.

MII

(noonucyv)

A.M. Acaepa
(H.0. @Pamunus)
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12.3. IlepeyeHb pecypcoB HHGOPMANMOHHO-TEJEKOMMYHHKAIMOHHOM
cetu ""UnTepHeT"

ByTiiepoBckue coo0meHusi [ IEKTPOHHBIN pecypc] | MHOTOIIPEIMET. Hayd. KYpH. /
00O «/MHHOBaIMOHHO-U3AATENbCKHM T0M «BbyTiepoBckoe Hacienue»». — INEKTPOH.
xypHai. — Kazanb : OOO «HHOBalMOHHO-U3aTENbCKUM 10M «byTiepoBckoe Hace-
nue»», 1999- . Pexxum poctymna K *KypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

XuMHS B HHTEpecax YCTOMYNBOro pa3BUTHS [DJICKTPOHHBIN pecype] : MexIyHap.
Hay4. XKypH. / Cubupckoe otaeneaue PAH. — DnekTpoH. xxypHai. — HoBocubupck : Usna-
tesberBo CO PAH, 1999- . Pesxxum nmoctyma K sxypH. http://www.sibran.ru/journals/Hviur/

12.4. TlepeyeHb NPOrPAMMHOTI0 o0ecrieYeHust

Ne | HaumenoBanme I10 | KosauvecTBo PexBu3uThI 10roBopa (1aTa, HOMep, CPOK
n/n JIMIEH3UH AeicTBUSA)
1 | Windows 1398 Horosop Ne 690 ot 19.05.2015r., cpok nei-
CTBHUSI - OECCPOYHO
2 | Office Standart 1398 Horosop Ne 690 ot 19.05.2015r., cpok neii-
cTBUs - Oeccpouno; JloroBop Ne 727 ot
20.07.2016r., cpok AeicTBUA - 6ECCPOUHO

12.5. Onucanue MarepuaJbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMON /A
OCYLIeCTBJICHHSI 00Pa30BaTeJbHOI0 Mpoecca Mo JMCUMILINHE (MOTYJII0)

HaumeHnoBanue 060pyno-
N
BAHHBIX YYeOHBIX Ka0u- . = o %
. dakTuvecknii aapec - 2 2
HETOB, JIabopaTopHuii, Ma- 2 =
No IlepeyeHb OCHOBHOTO 000PYy- | y4eOHBIX KAOMHETOB, = g F =
CTEPCKHUX U JIp. 00bEKTOB o 29
n/n JOBAHMSI Jiadoparopuii, ma- = = 58
JUISl IPOBEACHUS NIPAKTH- ) =
CTEPCKHUX U Ap. = S 8
YeCKHUX M JIa00paTOPHBIX = <z =
3aHATHH
1 VYuebnas  aymutopus | CTousl yuennueckue | 445020 Camapckas | 214,3 | 187
JUISt MPOBEACHUS | TPEXMECTHBIE MOHO0JI0- | 001, T. TonbsiTTH,
3aHATHH JIEKIIMOHHOTO | KM, CTOJ IpernojaBaTelb- | yia. benopycckas,
THIIA. VYueOnast | ckuid, cryn mpenogasa- | 16-b, mosumms mo
ayIUuTOpHUs JuId | TenbCKui, xadenpa, noc- | TIT Ne 7
NPOBEJCHUS 3aHATUH | Ka MejoBas . 9kpaH | 13tax (A-125)
CEMHMHApPCKOTO  THIIA. | HABECHOM, IIPOEKTOP.,
VYyeOHast  ayauTOpus | MPOLIECCOP. MBILIb KOMIL.,
TUISL KYpPCOBOIO | IIyJIBT.
MIPOEKTUPOBAHUS
(BBIMOJTHEHUS
KYPCOBBIX pabor).
VYuebHas  ayauTopus
JUTSL MIPOBEACHUS
IPYHIOBBIX u
VH]JIMBUTyaJIbHBIX
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Ne
n/n

HaunmeHnoBanue 060pyno-
BAHHBIX Y4eOHBIX Ka0u-
HETOB, JJabopaTopuii, Ma-
CTEPCKHX H JP. 00bEKTOB
JJIsl IPOBEAeHNsl MPAKTH-
YeCKHX M JIa00paTOPHBIX
3aHATHH

IlepeyeHs 0CHOBHOTO 000PY-
J0OBAHMSI

daxkTHYecKuii agpec
yueOHbIX KaOUHETOB,
JaboparTopuii, Ma-
CTEePCKHX H 1p.

Maomans, M2

KoanuecTBo

MMoCa0YHbIX
MeCT

KOHCYJIbTAIUH.
VYyeOHass  ayauropus
JUTSL MIPOBEACHUS
3aHATHI TEKYLLETO
KOHTPOJIA u
IIPOMEKYTOYHOU
aTTeCTalUu.

KommnbrorepHslii
Kjacc. YueOHas aynu-
TOpUS JJIs IPOBEACHUS
3aHSTHUN JEKIIHOHHOTO
Tumna. YuebHas ayiu-
TOpUS ISl IPOBEICHUS
3aHATUN CEMUHAPCKO-
ro tuna. YuebHas
ayJIUTOpUs AJIs IPOBE-
JeHUs Ta00paTOPHBIX
pabot. YuebOHas ayau-
TOpHUS ISl KypPCOBOTO
MIPOCKTUPOBAHUS (BBI-
MIOJIHEHUS KYPCOBBIX
pabor). YueOHnas
ayJIUTOpUS AJIsl IPOBe-
JICHUS TPYIITIOBBIX U
WHUBUIYaIbHBIX
KOHCYyJbTalil Yueb-
Has ayAUTOPHS JUIs
MPOBEJICHUS 3aHATHI
TEKYIIEro KOHTPOJIS U
IIPOMEXYTOYHOH arTe-
CTallMH.

[TepenocHoii mpoeKTop,
CToJbl KOMIBIOTEPHEIE,
CTOJI IPEN01aBaTENb-
CKUH, CTYINbs, TOCKa
ayIuTopHas (MapKepHasi),
[IK B cetb HTEpHET

445020 Camapckas
00:1. 1. TonpsaTTy,
yi. benopycckas,
16-B, mo3unus mo
TIT Ne 59

2 stax (YJIK-206)

70,5

21

KomnsrorepHslii

KJ1acc. ITomemenue
JUISL  CaMOCTOSITEJIbHOU
paboThL. YyeOHas
ayUTOpHs JJis MpOBe-
NEHUS 3aHIATHH CeMu-
HapcKoro tuma. Yueo-
Hasg ayauTopusi MJid
KYpPCOBOTO  NPOEKTH-
poBaHUS (BBIMOJIHEHUS
KYPCOBBIX pabor).
VYuebHas  ayauTopus
JUIS TIPOBENIEHUS TPyI-
MOBbIX W WHIUBUIY-
QlbHBIX  KOHCYJIbTa-

Croubl YUYEHUYECKHUE,
cTynbsa yuyeHudeckue, [1K
C BBIXOJIOM B ceThb WH-
TEpHET

445020 Camapckas
o0m. r. TompsTTH,
yn. benopycckas,
14, no3umus 1o
TII Ne 48, 4 srax
(r-401)

84,8

16
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Ne
n/n

HaunmeHnoBanue 060pyno-
BAHHBIX Y4eOHBIX Ka0u-
HETOB, JJabopaTopuii, Ma-
CTEPCKHX H JP. 00bEKTOB
JJIsl IPOBEAeHNsl MPAKTH-
YeCKHX M JIa00paTOPHBIX
3aHATHH

IlepeyeHs 0CHOBHOTO 000PY-
J0OBAHMSI

daxkTHYecKuii agpec
yueOHbIX KaOUHETOB,
JaboparTopuii, Ma-
CTEePCKHX H 1p.

Maomans, M2

KoanuecTBo

MMoCa0YHbIX
MeCT

nuid. YdyeOHast ayauTo-
pusi JUIsl TIPOBEICHUS
3aHATHI TEKYIIETro
KOHTPOJISI U MPOMEXKY-
TOYHOH aTTECTALUHU.
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