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Pabovast mporpamma

JUCLUILINHEI

Texnonozusn op2anuvyecKkux eeuiecme COCTaABJICHA

B COOTBETCTBHM C (peaepanbHbIMU TOCYAAPCTBEHHBIMH TPEOOBAaHMSMH K CTPYKTYpe MpOrpaMm
MOJTOTOBKM HAayYHBIX U HAayYHO-TIEJArOrMYECKUX KaJpoB B acCMUpaHType (aAbIOHKTYpE), YCIOBUSIMU
UX pealn3alud, CPOKaM OCBOCHHSA O3TUX HPOTrpaMM C YYETOM pa3IU4HbIX (opM 0O0ydeHHs,
00pa30oBaTeNbHbIX TEXHOJIOTUH U OCOOEHHOCTEW OTIENbHBIX KAaTErOpHil acmupaHTOB (aIBbIOHKTOB),

YTBEP)KJICHHBIX IPUKa30M MUHUCTEPCTBA HAYKU U BBICIIero oOpa3oBanus Poccuiickoit deneparyu ot
20.10.2021 r. Ne 951.

Pa3paGorunku padoueii nporpaMMbl JUCHMILIAHBI:

Ne damuins, UM, OTYSCTBO JIOJI’KHOCTD, CTENICHb, 3BAHUE
1 | Yepno Hukura MakcumMoBUY Honent HOIl xuMuueckodl TEXHOJOTMH OPraHUYECKHUX
BEILIECTB, KAaHJAUIAT XUMHUYECKUX HAYK
2 | ®punman Unbst AGpamoBuY [Ipodeccop HOLL xumuyeckoil TEXHOIOTHH OPraHUYECKUX
BEILIECTB, JOKTOP TEXHUYECKUX HAYK
Paccmorpenne u coriiacopanue padodeid NporpaMMbl JUCHUIJIMHBI:
[Tonpasnenenne ninun OTBeTCTBEHHOE Ne mporokona
No P . [()5(0) Buza p
KOJUIETUAJIbHBIN OpraH JULO naTa
1. | Hayuno- Hupexrop HOLl | UepnoB Huxkuta | Paccmorpeno | [Iporokonr — Ne6
00pa3zoBaTeNbHBIN IIEHTP MakcumMoBUY ot 19.06.2026
XUMUYECKOU
TEXHOJIOTHH
OpraHUYECKUX BEILECTB
2. | Hayuno- OtBerctBennsiii | UepnoB Huxuta | CornacoBano | [Iporoxon  Ne6
o0pa3oBaTeNbHBIN LIGHTP | 32 Mporpammy | MakcumMoBUY ot 19.06.2026
XUMHYECKON aCIUPAHTYPBI
TEXHOJIOTHH
OpPTaHWYECKUX BEIECTB
YT1Bepaxnenue padboyeil NporpaMMsbl I COHUIIIMHbBI:
Ilonpaznenenue nnu OTtBeTcTBEHHOE Ne mporokona
Ne P . PO Buza P
KOJUIETUAIbHBIN OpraH JIMLO naTa
1. | DxcnepTHbIi Hay4dHO- | [Ipencenarens | dnucrok VYrBepxkaeHno | IIporoxom  Ne8
TEXHUYECKUN COBET OHTC Enena ot 23.06.2026
BiagumupoBHa




1. ey m 3a1a4M OCBOEHHUSI TUCHUTIIMHBI

ean (11eJ1M) OCBOCHHS JUCITUILINHBI:

OcBoecHHE TIPOLECCOB pa3pabOTKM ¥ COBEPIICHCTBOBAHWS  TEXHOJOTHUU  IOTYYCHHS
OPraHMYECKHUX BEIIECTB, B TOM 4Hcle (apMaleBTUYECKUX CYOCTaHIUN, TMOIYINPOIYKTOB,
BCIIOMOTI'aTEJIbHBIX BEIICCTB.

3agaun:

- M3yyeHne XMMUYECKHX ITPOIIECCOB B TEXHOJOTUH OPraHUICCKUX BEIICCTB

- 3y4yeHue nporueccoB ONTUMHU3AIMHA B XUMHUYECKON TEXHOJIOTUH OPTaHUYCCKUX BEIICCTB

- H3ydyeHwe CBOWCTB OpraHMYeCKHX BEIIECTB M  IPOLECCOB HMX  IPEBpAICHHS
B (hapmarieBTHUECKHUE CyOCTaHITNH, TOJIYIPOAYKTHI H BCTIOMOTATEIIbHEIE BEIIECTBA

2. MecTO AUCUMIIIMHBI B CTPYKTYpe NPOrpaMMbl aCIIMPAHTYPHI

JuctumumHa « TexHOI0rus OpraHnYeCKUX BEIIECTBY PEaln3yeTcs BO BTOPOM CEMECTpE.

HucuuiuinHa «TexHOoJI0rus OpraHn4ecKUX BELIECTB» pa3BHUBAeT 3HAHMSA, YMEHMS U HaBbBIKH,
chopMHpOBaHHBIE Y 00YUAIOIIKUXCS 110 pe3ybTaTaM U3yYeHHUs CIEAYIOUIMX JAUCIUIINH:

2.1.1 lHOCTpaHHBIH SA3BIK

2.1.2 Uctopus u guiiocodust HayKu

2.1.7 Aucuunnunsel o Beioopy 1 (AB.1)

2.1.7.1 OcHOBBI MyOJUKAITMOHHOW aKTHBHOCTH U TIOMCKA HAYYHOU MH(POpMAIIUU

2.1.7.2 OcHOBBI HAYYHO-HUCCIIEIOBATEIECKOMN IEATETLHOCTH

Juctunnmuaa TexHonorusi opraHUYeCKUX BEIIECTB SBISETCS 0a30BOM I OCBOCHHS MOIYJIS
1.1 Hay4HbIil KOMIIOHEHT

3. TpeboBanus K pe3yJibTaTaM OCBOEHHS JUCIMILIAHbI
[Iporiecc M3ydeHUs AMCIUILUIMHBI HANpaBiIeH Ha (OPMHUPOBAHHME CICIYIONIUX PE3yJIbTATOB
oOyueHus:

Tabmuma 1
@opMBI OpraHu3aluy 3aHATUN
[Tnanupyemble pe3ynbTaTbl 00yUEeHHUs 110 0
aKTH-
JUCLIUIUINHE, XapaKTEPU3YIOLIUE ITaIlbl €€ P
yeckue | Jlaboparop- | Camocrosite-

OCBOEHHUS (MMETh MpeCTaBIeHUE, 3HaTh, YMEThb, | JIekiuu

3aHATHUS / | Hble paOoThI | IbHAs paboTa

BIIJIETh)

CEMHUHAapbI
1. WmeTs mpencTaBieHHE O COBPEMEHHBIX
MCTOJIaX XHWMHUYECKOrO CHHTE3a OpPraHHYCeCKHUX + +
BELIECTB.
2. Ymets MIPUMEHSTD COBPEMEHHBIE
METOJIbI JUIsl XMMUYECKOTO CUHTE3a OpraHM4eCKHX + +
BELIECTB.
3. 3HaTb HOBBIE TEXHOJOIMM  CHHTE3Q) N N
OpPraHMYECKUX BEIIECTB.
4. YMmers BbIOMpAThH COBPEMEHHBIE
TEXHOJIOTUH TMOJIYy4EeHHUS OpPraHUYECKUX N N
BEUIECTB/JII  ONTUMHU3ALUU  TEXHOJOTHYECKHUX
[TPOLIECCOB.
5. Nmeth IIPEJICTaBICHUE O COBPEMEHHBIX + +




XUMAYECKHEe U (PU3UKO-XMMHUYECKHE METOAax
aHaIM3a POJYKTOB OPraHMYECKOr0 CHHTE3a.

6. YMmetb BEIOpaTh HauOosee

WH(POPMATUBHBICE METOJABl AaHajKh3a IPOTYKTOB +
OpPTraHUYeCcKOro CUHTE3a.

7. Bnanets OCHOBHBIMHU METO/IaMH,

MPUMEHSEMBIMH B XHMHUYECKOH  TEXHOJIOTUH

OpPraHu4CCKUux BCIICCTB, B TOM HUCJIIC +

(bapMareBTHUECKIX CyOCTaHIUI, MOTYIPOILYKTOB
1 BCIIOMOT'aTEJIbHBIX BEIIECCTB

4. CTpyKTYpa H coJepKaHue TUCHHIITHHBI
4.1 CTpyKTYypa IMCUMILINHBI

OO6miast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 3 3aueTHbIX enuuuil (108 akas. gacos).

HI/ICHI/IHHI/IHa HU3Yy4acTCd Ha 1 Kypce BO 2 CEMCCTPC.

Tabnuma 2
Tpyooemxocme,
Ne Buo pabomui aAKA0eMudecKux Yyacos
2 cemecmp
1 Jlexunu/M3 HUX B UHTEPAKTUBHOU (hopme 16
2 [IpakTryeckue 3aHATHS/M3 HUX B UHTEPAKTUBHON (Gopme -
3 CemuHapcKue 3aHATHS/U3 HUX B HHTEPAKTUBHOU (hopme -
4 Koncynpranuu 2
5 CamocrosiTenbHas paboTa 86
6 Koncynbramnus nepes 5Kk3aMeHOM 2
dopma  NPOMEXKYTOUHOM  arrecrauuu  (dK3aMeH 3,2
7 (kaHAMIATCKUN SK3aMeH), 3a4eT, TuddepeHIInpOBaHHBIN
3a4er)
9 Bcero gacos 108
4.2. ConepxxaHue TUCUUILTUHBI
Tab6mumna 3

n/m

HaumenoBanue pazzgena
JTUACIATUTHHEI
(TMIaKTHYEeCKOM
€/IMHHULIBI)

AHHOTI/IpOBaHHOC COACPIKaHUC pa3jiciia ATUCHUIIIINHBL

XuMHuyeckass TEXHOJIOTHS
KaK HayKa.
CrenmajabHOCTh H
IUCIHIIINHA
«TexHomorus
OpPTaHHYECKUX BEIIECTBY.

OcHOBHBIE pa3fenbl: TeopeTHyecKue OCHOBBI OPTaHUYECKOU
XUMHUHU U MCXAaHU3MBI peaKHI/Iﬁ OpTraHUYCCKUX COC}II/IHGHI/IfI.
Meroabl monydyeHUsl OpraHWyecKkux BemlecTB. [IpuHIMMBI
TEXHOJIOTUM OPraHMYecKoro cuHTe3a. DU3NKO-XUMUYECKUE
OCHOBBI TIPOLIECCOB OPraHUYECKOTO CHHTE3a. XHMHYECKUE
peakTopsl  JUIsl  MPOLECCOB  OPraHUYECKOTO
OCHOBBI u IIpaKTHUKa HUCIIOJIB30BAHUA

CHHTE33;
TEOPETHUYECKHUE
PEaKIMOHHO-MACCOBBIX IMPOILIECCOB B MPOMBIIUIEHHOCTH
oprannyeckoro cuares3a. [Ipumenenne 9BM npu cosnanuw,
MPOEKTUPOBAHUHU "

YIPaBICHUH IIPOU3BOJICTBOM.




HepCHeKTI/IBBI Pa3BUTHUA MIPOMBIIIIJICHHOCTH.

OcHoBHBIC IIOJIOKCHUS XUMUYCCKOU TEXHOJIOTHH.
Knaccugukanus xumuyeckux mnpous3BoAcTB. OcobeHHOCTH
XUMHKO-(DapMaIieBTHIeCKOro IMPOU3BOJICTBA KAaK YaCTHOTO
ciaydass — XUMHYECKOM Metoapl  OLIEHKHU

sbdexktuBHOCTH mnpousBoiacTBa. OOIIME 3aKOHOMEPHOCTH

TECXHOJIOTHH.

XUMHUYCCKHUX ITPOICCCOB.

[Ipoueccsl
Cynb(hUPOBAHUS
CyIb(QOXJIIOPUPOBAHHS B
HPOMBIIUICHHOCTH

CynbdupoBanue COCTMHEHU N

KHUCJIOTOM, OJICYyMOM,

OpraHUYECKUX CEepHOU
CCPHBIM aHTHUAPHUAOM, HCBOIAHBIMU
pactBopamu SO3 U ero KOMIUIEKCaMH, XJIOPCYIb(OHOBOU
KHCJIOTON: 00NacTh MPUMEHEHUs; CYNIb(UPYIOUINE arcHTH;
MCXAaHU3MbI, BJIMAHHUC TCXHOJOI'MYCCKUX IIapaMCTpPOB Ha
nporecc;  JOCTOMHCTBA U TexHomorus
Cylb(pUpOBaHUS cepHOM Brinenenue
CyIb(QOKHUCIOT M HX CynboxnopupoBanue

OpPraHMYECKUX BEIIECTB XJIOPCYIb(POHOBON KHCIOTONH u €&

HEOOCTAaTKU.
KHCJIOTOM.
OYHCTKA.
pacTBOpaMM B HMHEPTHBIX PACTBOPUTEIISIX; MEXAHU3MBI,
TEXHOJOTMYECKHUE MapaMeTPhl; JOCTOUHCTBA U HEAOCTATKH.

IIpombliIeHHBIE
IIPOLIECCHI HUTPOBAHUSA

Hurposanue OpraHUYECKUX COCIMHEHUN
KOHIIEHTPUPOBAHHOM a30THOM KHCJIOTOM, CMECSAMH a30THOMU
W CEpHOM KHUCIOT, U YKCYCHOIO

aHTUApUIa, pa30aBICHHOW a30THOH KHCJIOTOM:

A30THOM KHUCJIOTBI
o0JacTe
NPUMEHECHHS, MEXaHU3MBbI,

BIMAHHUC  TCXHOJIIOTHYCCKHUX

mapaMeTpoOB Ha IMIpoHecC; JAOCTOMHCTBA MW HCIOCTATKH

MeTOJI0B. TeXHOJIOTUsT HUTPOBAHMS, BBIJIEJIEHHE M OYUCTKA
MPOJYKTA.

Peanuzanus
HYKJI€O()UIBHOTO
3aMeIIeHus B
XUMHUYECKON TEXHOJIOTHU

HykneodunbHoe 3amernieHue rajoreHa B MOJIEKYJe
opraHuyeckoro coeauuenus: Mmexanusmbl SN1, SN2, SNAr,
SNEA. BnusiHue ctpoenusi cydctpara, MOISIPHOCTH CPEIBL,
HYKJICODUIHHOCTH aTaKyIOIIUX YacTUIl, TEXHOJIOTHUYECKUX
napamMeTpoB Ha MEXaHU3M. BrusHue 3amecTuteneid B
apOMaTHYECKOM SApEe Ha CKOPOCTb, MEXaHM3M U YCJIOBHS
3HaueHue U

MMPOBCACHU A IMponecCoB.

BO3MOXXHOCTH HYKJICO(PHUIIHOI 3aMEHBI TajloreHa Ha JIpyrue

MIPaKTUYECKHE

aTOMBI U TPyNIbl. 3aMeHa CyJIb(Orpynsl B apOMaTHYeCKOM
anpe IIPOLIECCOB
3aMEILECHHUS.

Ha THAPOKCUIIBHYIO. TexuHomorus

IIpumMeHeHue
HUTPO3UPOBAHUA U COJIEH
JINA30HUS
IIPOMBIIUIEHHOM CHHTE3€
FAB

[Iporniecchl HUTPO3UPOBAHUS U TUA30TUPOBAHUS: MEXAHU3MBbI
o0pa3oBaHus dNEKTPOMUIBHBIX YACTHI] U PEAKIIHIA; BIUSHUE
TEXHOJIOTHYECKUX TapaMeTpoB Ha Xxoj mporecca. CBoilcTBa
apOMATHYECKUX JMA30COCTUHECHUNA: PEAKIUs a30COUYeTaHus,
peaKry 3aMEHbI TUa30HUEBOW TPYIIIIBI.

Beenenue rajJorcHa B
MOJICKYJTYy OPraHU4€CKOIro
COCAUMHCHUC B

raHOI‘CHI/IPOBaHI/Ie ApCHOB, 4JIKAHOB U B 6OKOByIO OCIb
ApCHOB: MCXAaHU3MBbI peaKuHﬁ; BIMAHHUE TCXHOJIOTMYCCKHUX
napaMeTpoB Ha MNPOHCCC; CPABHUTCIIbHAA XAPAKTCPUCTHUKA




MIPOMBIIUIEHHOCTH bTopupoBaHUs, XJIOPUPOBAHMS, OpoMHpOBaHUS u
HOIUpOBaHMS; OCOOCHHOCTH TEXHOJIOTHH; JIOCTOMHCTBA U
HEIOCTaTKW  METOJOB;  CIEeUU(UYECKHE  IEPEHOCUYHKHU
rajjoreHa. CHHTE3 TaJOr€HHUJOB U3  HENPEAEIbHBIX
COCIMHEHUM, COHPTOB, KapOOHWIBHBIX  COEIUHEHUH,
KapOOHOBBIX KUCIIOT: XUMHU3M U MEXaHU3MbI PEaKIUil.

7 [IpomblnieHHbBIE C-, N- u O-AnxunupoBaHHUE: AIKWIMPYIOUIUE areHThl U UX
IIPOLIECCHI XapaKTEPUCTHKA; MEXaHU3Mbl PEAKIUN; OCHOBHBIE METOJbI
ATKUITMPOBAHUS ATKWIMPOBaHMsI, 00JaCTh WX MPUMEHEHHS, JOCTOMHCTBA U

HepocTaTKu. [1000YHBIE MPOILECCHl U METOJbI MOBBIIICHUS
cesleKTUBHOCTU.  [Ipomecchl  IrMApOKCU-, TaJIOT€HO- U
aMUHOMETUIIUPOBAHUSL.

8 [Ipouecce anmnupoBanus | C-, N- u O-AuunupoBaHue: alMIMPYIOLUIUE areHThl U HUX
B XUMHUYECKOHN | XapaKTepHCTUKA, MEXaHU3MBI; OCHOBHBIE METO/IBI
TEXHOJIOTHH alUIMpOBaHus, 00JacThb WX MPUMEHEHMs, JOCTOMHCTBA U

HepocTaTku. CpaBHUTENbHAs XapaKTEPUCTHKA IPOLIECCOB
AIKWIMPOBaHUS W aumiupoBaHus. CXOICTBO U pa3ivyue.
[ToOounbIe IIPOLIECCHI u METO/IbI MTOBBIIICHUS
cenexktuBHocTh. Peaknuum I'arrepmana-Koxa, Buibcmaiiepa,
Tumana-Peiimepa, Konsoe-1lImuara.

9 [IpombInneHHbIE Knaccudukanus MeToq0B BOCCTAaHOBIEHUS. XHUMHUYECKUE
MIPOLIECCHI METOJIbI BOCCTaHOBIIEHUS: HaTpueM B cnupre (mo byeo —
BOCCTAHOBJICHHUS bnany), ammuake, aMmanbraMoil HaTpUsi; OJIOBOM U XJIOPUAOM

0JI0Ba, IIUHKOM (B KHMCJIOM, 1IEJI0YHON Cpe/ie U amallbraMoii),
YYI'yHHON CTPYXKOM U xkene3oM, cyinbpunamu. O6nacts
MPUMEHEHHUs, JOCTOMHCTBA U HeaoctaTku. KoHTakTHO-
KaTaJIUTHYECKUE METOJbl BOCCTAHOBJIEHMS: JOCTOMHCTBA U
HEJIOCTATKH, KaTaJu3aTopbl, CEJIEKTUBHOCTb.

10 [IpomsbllieHHBIE OCHOBHBIE OKHCIHMTENIM M HX KpaTKas XapaKTEepPUCTHKA.

MPOLIECCHl U OKUCIICHUS Okucnenve ankaHoB W apeHoB. llomyueHue anbAeruaos,
KETOHOB M KapOOHOBBIX KHUCJIOT OKHCIIEHHEM METHIbHOMN
TPYIIIIBL. [ToBbIIeHNE CEJIEKTUBHOCTHU MIPOLIECCOB
OKHCJICHHUS.
4.3. CopepxaHue JMCUMIIMHBI 0 BUAAM YUeOHbIX 3aHATHH
Tabmuna 4
Ccbuiku Ha
. AKTHBHBIC
Tembl nekuui Yacel | pe3ynbTaThl
¢dopmsl, yac.
o0ydeHus

1. XuMHYecKasi TEXHOJIOTHs Kak Hayka. CnennalbHOCTh 5 5 1934567

U quciuIuinHa « TeXHOI0ris OPraHuYEeCKHX BEECTBY. e

2. [Tpontecchl cynbhupoBaHUS U CYIb(HOXIOPUPOBAHUS 5 5 1234567

B IPOMBIIIJIEHHOCTH

3. [IpompblliIEHHBIE TPOLIECCHl HUTPOBAHUS 2 2 1,2,3,4,5,6,7

4, Peanvmaunﬂ HYKJICOPUITHHOTO 3aMeIIeHUS B 5 9 1234567

XUMUYECKON TEXHOJIOTUH




S. IIpuMeHeHHEe HUTPO3UPOBAHMSA M COJEH IHUA30HUS 9 9 1234567
npoMmbliuieHHOM cuHTe3e BAB ER
6. BBenenune ramoreHa B MOJIGKYTY OpPraHHYeCcKOTO
yop 2 2 | 1234567
COEIMHEHHE B MMPOMBIILICHHOCTH
7. [IpoMbIlIZIEeHHBIE  MPOLIECCHl  AIKUIUPOBAHUSA U
P P P 2 2 | 1234567
AIUIMPOBAHUS B XUMHUYECKON TEXHOJIOTUU
8. [TpoMBINIIICHHBIE  TPOLECCHl  BOCCTAHOBIICHUS |
P P 2 2 | 1234567
OKUCJICHUSI B XUMHUYECKON TEXHOJIOTUU
Utoro 16 16
Tabmuua 5
AKTUBHBIE Ccbuiku Ha
Tembl cemuHapoB /
. dbopMbl, Yacel | pe3yabTaThl YyeOHas 1eITeIbHOCTD
MPAKTUYECKUX 3aHATUN
qac. oOyueHus

He npedycmompenui

Tabmnuna 6

Tembl 1aG0opaTOPHBIX 3aHATUI Yacer

Cchuiku Ha pe3ynbTaThl
oOyueHus

YuyeOHasa NeATEIbHOCTD

He npedycmompenwi

4.4 CamocTtosiTe1bHAs padoTa 00yyarommxcst

Tabmuma 7
Ccbuiku Ha Yacel Ha
Ne . Yacsl Ha
wn Bunel camoctosTebHON paboThI pesymbTathl oo [KOHCYIBTAL
o0y4deHus uu
Cemecmp 2
1,2,3,4,5,6,
IToaroroBKa K JIEKIMAM U TEeKyLIeMY KOHTPOJIIO 7 30
OOydaronuiics H3ydaeT MaTrepuanbl TeM Kypca, HCIONb3ys JIEKLUUH, PEKOMEHIYEMYIO
OCHOBHYIO U JIOTIOJHUTENIBHYIO JINTEPATYPY.

1 Yepnos, H.M., ®punman, N.A. TexHOTOTHS OPraHMYECKUX BEIIECTB: JIEKTPOHHBIH y4eOHO-
metoanueckuii komruteke / Yepuos, H.M., ®puaman, UM.A.; ®I'BOY BO CIIX®DVY]
Mun3apasa Poccun. — Cankr-IlerepOypr, [2026]. — Tekcr anekrponnsiii // DUOC CIIXDY;
[caiiT]. — URL.: https://edu-spcpu.ru/course/view.php?id=3558 . — Pexum goctymna: s
ABTOPU3HP. I10JIB30BATEIIEH.

Hanucanue pedepara 1’2’3’74’5’6’ 24
[Mpu nanucanum pedepara (IpUMEpHBIE TEMBI CM. MPHIOXKEHHE) OOYYAIOUIUICS H3ydaerT,
MaTepuaibl TEM Kypca, UCTIONb3Ysl JIEKIUU, PEKOMEHIYEMYI0 OCHOBHYIO U JIOTIOJIHUTEIbHYIO

o [IUTEPATYPY, @ TAKKE UCTIONB3YET MaTepHalbl cobcrBenHbix HUP.
Uepnos, H.M., ®punman, N.A., @puaman, M.A. TexHOIOTHs OPraHUYECKUX BEIIECTB:
DIICKTPOHHBIN y4eOHO-MeToandeckuil komruieke / Yepnos, H.M., ®puaman, N.A.; ®I'BOY
BO CIIX®Y Munsapasa Poccun. — Cankt-IlerepOypr, [2026]. — TekcT 351eKTPpOHHBIN /.
OUOC CITX®DYVY; [caiit]. — URL: https://edu-spcpu.ru/course/view.php?id=3558 . — Pexum|
ITOCTYyIIA: JUIsl aBTOPU3UP. MTOJIB30BATENEH.

3 IMoaroroBka K 3K3amMeHy. 1’2’3’74’5’6’ 32 2



https://edu-spcpu.ru/course/view.php?id=3558
https://edu-spcpu.ru/course/view.php?id=3558

OOyuaromuiicss H3y4daeT MaTepuanbl TeM Kypca, HCIOJNb3YyS JEKIUH, PEKOMEHIYEMYIO
OCHOBHYIO M JOINOJIHUTEIbHYIO JIUTEPATYPy, a TAKKE MPOrpaMMmy KaHAUAATCKOTO HK3aMeHa:
Uepno, H.M., ®punman, M.A. @Ppuaman, N.A. TexHOJIOTHUS OpPraHUYECKUX BEUIECTB:
DIICKTPOHHBIN yueOHO-MeToarueckuii komruieke / Yepuos, H.M., ®puaman, U.A.; ®T'BOY]
BO CIIX®Y MunszapaBa Poccun. — Cankr-IlerepoOypr, [2026]. — TekcT 351eKTpOHHBIMH /.
OUOC CIIX®DYVY; [caiit]. — URL: https://edu-spcpu.ru/course/view.php?id=3558 . — Pexum|
mocTyma: Jijisl aBTOPU3UP. TOJIb30BaTENEH.

5. O0pa3oBaTeibHbIE TEXHOJIOTHU

B xozxe peanuzanuu ydeGHOro mporecca Mo JUCHUIUIMHE MPOBOIATCS JEKIUOHHBIC 3aHSITHS.
Tembl, paccmMaTpyBaeMble Ha JIEKIMSIX, U3YHAIOTCS CaMOCTOSITENIBHO, MO BOIPOCAaM, BBI3BIBAIOIIUM
3aTpyAHEHUS, TPOBOJSATCA KOHCYIbTAIUH.

Jnsi opraHu3alii M KOHTPOJISI CaMOCTOSTENIbHOM padoThl 0Oydaromierocs, a TakKxke
NPOBEICHUS KOHCYNbTAIMil  MPUMEHSIOTCS  UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIE — MEXHOL02UU
(Tabmuiia 8).

Tabnuua 8
WudopmupoBanue https://edu-spcpu.ru/course/view.php?id=3558
KoHCysIbTHpOBaHHUE https://edu-spcpu.ru/course/view.php?id=3558
KouTpoib https://edu-spcpu.ru/course/view.php?id=3558
Pa3merieHre yueOHBIX MaTEpPUAIOB https://edu-spcpu.ru/course/view.php?id=3558

6. [IpaBuia aTTecTalUKM O0YYAKOIIUXCH MO TUCHUTLINHE

1.1. OO0mas xapakTepucTuka (OpM TeKylIero KOHTPOJSI U HPOMEKYTOUYHOM
arrecTanuu

[To mucuunnuHe «TexXHOJIOTUs OpraHMYECKHX BEILIECTBY» MPOBOIUTCS TEKYIIMH KOHTPOJIb U
MIPOMEKYTOUHAs aTTECTALMS

1.1.1. XapaktepucTuka (popm TeKylmero KOHTPOJIA MO JMCHUILIUHE

Texymuii KOHTPOJIb TIO AUCHUTUIMHE «TE€XHOJIOTHs OPraHUYECKUX BEIIECTB» MPOBOJUTCS B
dbopme pemieHUs TECTOBBIX 3amaHuii u  pedeparam. [lo pesynapTaTaMm TEKYIIETO KOHTPOJIS
BBICTABJISIIOTCS OLICHKU «3a4TEHO» WJIM «HE 3a4TeHOo». [loydeHne Mo0KUTENIbHBIX OLIEHOK 1O BCEM
BHUJIaM TEKYLIErO0 KOHTPOJIA SABJISIETCS OCHOBOM NIPOBENECHMSI TMPOMEKYTOUHOM aTTECTAllUU IO
qucuuriuHe.  Ilo pe3ynbTaTam TEKyIIEro KOHTPOJIS BBICTABISIETCS OLIEHKA «3aUTE€HO» WM «HE
3auTeHo». llomydueHue MONOKUTENBHOM OLIEHKM IO BCEM BHJAM TEKYLIEr0 KOHTPOJS SIBISETCS
OCHOBOM 17151 TPOBEICHUSI IPOMEKYTOUHON aTTECTALUU 110 AUCLUILUIMHE.

Tabmuma 9

HaunmenoBanue
Homep n HaumeHoBaHMe pa3jiena JUCHUTUIAHBI
OIIEHOYHOTO CPEACTBA

Cemectp: 2

XuMHudeckass TEXHOJOTHSI Kak HaykKa. CHGHI/I&J’IBHOCTB n

JUCHUILIMHA « TeXHOIOorus OpTraHUYCCKUX BCIICCTB. TCCT, peq)epaT

[Tpoueccel  cynbhupoBaHus U Cydb(OXJIOPUPOBAHUS B
Tecr, pedepat
MPOMBIIIJIEHHOCTH

HpOMLIIJ_IJ'ICHHLIC MponeCcCbl HUTPOBAHUA TCCT, pe(bepaT

Peanuzanuss HykI€o(UIBHOTO 3aMEIICHUs B XUMHUYECKOU
TecT, pedepar
TEXHOJIOTUHU



https://edu-spcpu.ru/course/view.php?id=3558
https://edu-spcpu.ru/course/view.php?id=3558
https://edu-spcpu.ru/course/view.php?id=3558
https://edu-spcpu.ru/course/view.php?id=3558
https://edu-spcpu.ru/course/view.php?id=3558

MIPOMBILIUIEHHOM cuHTe3¢ bAB

IIpumeHeHue HUTPO3UPOBAHUS u coJIer JHAA30HUS

Tecrt, pedepar

IMPOMBIINIJIICHHOCTH

BBG[[CHI/IC rajorcHa B MOJICKYJY OpPraHHMYCCKOro COCAMHCHUC B

Tecr, pedepar

HpOMBIH_IHGHHBIG MMpOUECCChl AJIKUJIIMPOBAHUSA U allUTIMPOBAHUA

Tecr, pedepar

HpOMBIIHJ'IeHHHC IIpOoHECChbl BOCCTAHOBJICHUA

Tect, pedepar

HpOMBIIHJ'IeHHBIC IMpOoHECChl U OKHUCIICHUA

Tect, pedepar

6.1.3. XapakTepucTiKa NPOMEKYTOYHOMH ATTECTALMM MO TUCIHUTLINHE
IIpome:xxyTouHnasi arrecranmusi (MTOrOBasi MO JAMCIUIUIMHE) MPOBOJIUTCA B BHUJIE HK3aMEHA.

IIo pe3yiibTaTaM OCBOCHHUA IOUCHHUIIJIMHBL «Texnomorus OpPTraHHU4YCCKUX BCIICCTB)» BbICTABIACTCA

OLICHKA «OTJIIMYHO», «XOPOII0» UK «KYyOOBJICTBOPUTCIBHO)).

Tao6muma 10

Ne CCMECCTpa CDopMa HpOMe)KYTOHHOﬁ aTTcCTalnuu HanmMeHoBaHuE OLIEHOYHOTO cpeacTBa

2 DK3aMeH

CobecenoBanue 1o OUeTy

TpeGoBaHUsI K CTPYKTYpE U COJEPKAHHUIO OILICHOYHBIX CPEICTB MPEACTABICHBI B OIEHOYHBIX

cpeactax no aucuuiuinae (Ilpunoxenue 1).

6.1.4. CoorBercTBHEe ()OPM aTTECTAIMH MO JUCHHUIJINHE IUIAHMPYEMbIM pe3yJbTaTam

o0yueHust

B Tabnune 10 mpencraBieHo cooTrBeTcTBUE (OPM TEKYIIETO KOHTPOJS M MPOMEXKYTOUHOM

aTTeCTalluu 3a4BJISICMBIM IIJIAHUPYEMBIM K pPE3YyJIbTaTaM o6yquH;1 IO AUMCHHUIIIINHE.

Tabmuua 11

[Inanupyemblie pe3ynbTaThl 00YUSHUS MO TUCIUILIAHE,
XapaKTEePU3YIOIINE TAIbl €€ OCBOSHUS (MMETh MPE/ICTaBICHUE,

@opMmbI aTTECTALUN

Cewmectp 2

SHATH, YMETb, BIAJIETE) Tekymuii KOHTPOJIb I1IA
Pedepar Tect |Ox3amen

1. meTh mpeacTaBieHNEe O COBPEMEHHBIX METOAaX XMMHUYECKOTO N N N
CHUHTE3a0pTraHNYECKUX BEIIECTB.
2. YMeTb NPUMEHATh COBPEMEHHBIE METOJbI A1 XMMHUYECKOIO N N N
CHUHTE3a OPraHNYECKUX BEIIECTB.
3. 3HaTh HOBBIE TEXHOJIOI'MU CHHTE3a OPraHMYECKUX BEIECTB. + + +
4. VYmerb BbIOMpAaTh COBPEMEHHBIE TEXHOJOTHH IOIY4YECHHUS
OPraHMYECKHUX BEIIECTB JUISI ONTUMHU3ALUU TEXHOJOTHYECKUX + + +
[TPOLIECCOB.
5. IMeTh nipeicTaBiI€HNE O COBPEMEHHBIX XUMUUYECKHE U (PU3HKO-
XUMHUYECKHE METOAAX AaHalIu3a IPOJYKTOB OPraHUYECKOrO + + +
CUHTE3a.
6. YMeTp BeIOpaTh Hamboiiee MH(POPMATHBHBIE METOJBI aHAIH3a N N +
[IPOJYKTOB OPraHUYECKOTOCHHTE3A.
7. Bnametb OCHOBHBIMH  METOJaMH, HpPUMEHSIEMBIMH B
XMMHUYECKON TEXHOJIOIMM OPraHWYECKUX BEIIECTB, B TOM YHUCIIE N N N
(bapMarieBTHYECKIX cyOCTaHIIHH, MIOJIYTIPOIYKTOB u
BCIIOMOTaTEJIbHBIX BELIECTB

6.2. Ilopsinok mnpoBefeHHMs TEKYLIEr0 KOHTPOJISI W NPOMEXKYTOYHOH aTTecTaluM I10

AUCIMIIJINHE




Texkymuii KOHTPOJb TPOBOAUTCA HAa OCHOBE PEIIEHUS TECTOBBIX 3aJlaHUN MPOBOJMUTCS
KaXIbId TECT BKIIOYAET MO 7 TECTOBBIX 3aJaHUK IO TEOPETUYECKHM BOIPOCAM TEMBI JIEKLIUH.
Pemienne TecTOBBIX 3aJaHUI OLICHMBAETCS B KATETOPHSIX «3aUTE€HO - HE 3a4TeHO». TecT cuuraercs
BBITOJIHEHHBIM TPH MPaBHILHOM perieHnu 0onee 70% TECTOBBIX 3a/1aHUi.

Pedepar. [dus moaroroBkum pedepara oOydaromuecss MOTy4YarOT 3aJaHHe [0 TeME JICKIUU.
3aaHue OILICHUBACTCA «3aYTEHO — HE 3aU4TEHO». 3a/laHue CUMTAETCS BBHIIIOJHEHHBIM U 00yYaronemMycs
CTaBUTBCS «3aUTEHOY», €CIIM OH IOJHOCTBIO PACKPBUI 33/laHHYI0 €My TeMYy, MPaBWJIbHO O(QOpMUI
pedepar. [l noaydeHus «3auTeHo» 00yyaroniemMycs J0CTaTOYHO MOATOTOBUTS JABa pedepara.

[lonyyeHue mNOJOXKHUTENBHBIX OLIEHOK IO BCEM BHJAM TEKYIIEr0 KOHTPOJS SBISIETCS
OCHOBAHHUEM IPOBEICHUS MPOMEKYTOUYHOM aTTECTALMH 110 JUCIUTIIIMHE.

IIpomexxyTouHas aTTeCTALMA [IPOBOJIUTCS B BUJE dK3aMeHA. DK3aMeH MPOBOJIUTCS B popme
YCTHOTO oIpoca mo OusjieraM, ¢ MpeABapUTENIbHOW MOATrOTOBKOW B TeueHue 40 MUHYT. YPOBEHb
KayecTBa OTBeTa OOydaromierocs Ha OSK3aMEHE OIpENeNsIeTCs] C HUCIOIb30BAaHUEM  OIICHOK
«HEYJIOBJIETBOPUTEIILHO», «YIOBJIETBOPUTEIBHO», «XOpPOLIO», «OTIMYHO». Ecimm mno wurtoram
MPOBEJCHHOW TMPOMEXYTOYHOM aTTECTallMM Pe3yibTaThl O0OydYalolmerocs HE COOTBETCTBYIOT
TpeOOBaHUSIM, MPEIBABISEMBIX K pe3yiabTaTaM OOy4YeHHUS [0 AUCHUILIMHE, OO0y4aronemycs
BBICTABJISIETCS OLEHKA «HE YJOBJIETBOPUTEIbHO». OILIEHKA «yJIOBJIECTBOPHUTEIIBHOY», «XOPOIIO» WU
«OTJIUYHOY O3HAYAET YCIEUTHOE MPOXO0XKIECHUE TPOMEKYTOUHOM aTTeCTAIIH.

IMopsiaok npoBeaeHNUsi IK3aMeHAa:

1. DK3aMeH TPOBOJIUTCA B TEPHUOJ HK3AMEHAIMOHHOM CECCHH, IPEeIyCMOTPEHHOU
yueOHbIM MIaHoM. He nomyckaercs mnpoBeleHUE HK3aMEHAa Ha IOCJIEIHUX CEMHUHApPCKUX, JIMOO
JIEKIIMOHHBIX 3aHATHUSX.

2. DK3aMeH JOJDKEH HAUYMHATHCS B YKa3aHHOE B PACIHMCAHUM BpPEMsI U MPOBOAUTHCS B
OTBEAEHHOM AJid 3TOro ayautopuu. CamMoCTOSATENbHBIN MEPEHOC 3K3aMEHATOPOM BPEMEHHM M MecTa
MIPOBEICHUS K3aMEHa HE JI0NyCKAeTCsl.

3. [IpenonaBarenb MPUHUMAET 3K3aMEH TOJIBKO MPU HATMYHUU BEIOMOCTH U HAJICKALUM
00pazoM 0(hOpPMIICHHON 3a4€THON KHUKKH.

4. Kputepun oneHku orBera oOydarollerocs Ha 3JK3aMeHe, a Takxke @opma ero
IPOBEJEHUS JOBOJATCS NpernojaBaTesieM 10 CBEIEHUs oO0ydJaromMxcs [0 Hauyajga 3K3aMeHa Ha
9K3aMEHAIIMOHHOM KOHCYJIBTALINH.

5. Pesynbrar sx3aMeHa 00BsBIsSETCS 00y4arOImeMycsl HEMOCPEACTBEHHO MOCIe €ro CIayH,
3aT€M BBICTABIIICTCA B IK3aMEHAIIMOHHYIO BEIOMOCTh M 3a4€THYIO0 KHWXKKY. [lo0oKHUTeNnbHbIE OLIEHKH
3aHOCATCS B DK3aMEHAIMOHHYIO BEAOMOCTh M 3aU€THYIO KHIXKKY, HEYJOBIIETBOPUTENIbHAS OLICHKA
MPOCTABIISIETCS TOJIBKO B SK3aMEHAIIMOHHOW BEZIOMOCTH. B ciiydae HesiBKU 00ydarouierocs sl ciauu
9K3aMeHa B BEIOMOCTH BMECTO OLICHKH JI€JIaeTCs 3alHUCh «HE SBHUIICS».

6. Jlns mpreMa KaHIUAaTCKOTO 3K3aMeHa COo3JaéTcsl SK3aMeHallMOHHAs! KOMUCCHUSI, COCTaB
KOTOpOW yTBEpXKAaeTcsl pykKoBoauTeneM opranu3anud. CocTaB dSK3aMEHAIlMOHHOW KOMHCCHH
dbopMupyeTCsT W3 YUCIa HAYYHO-TIENAarOTMYECKMX paOOTHUKOB (B TOM 4YHCJIE padOTAOIMIMX 10
COBMECTUTETILCTBY) OpTaHM3AIMK, TJI€ OCYIIECTBISETCS TMpUEM KaHAWJATCKUX DJK3aMEHOB, B
KOJIMUECTBE He Oosiee 5 YeloBEeK, W BKIIOUAET B ce0s mpejacenaTelis, 3aMECTHTENs MpeAcenaTens u
YJICHOB SK3aMEHAlIMOHHOM KoMuccuH. B cocTaB sK3aMEHAallMOHHOM KOMHUCCHU MOTYT BKIIFOUAThCS
HAyYHO-TIEJArOTUYECKUEe paOOTHUKH IPYTHX OpTaHHU3aI[HA.

Pernament paboThl 9SK3aMEHAIIMOHHBIX KOMHCCHUH  OMPENEISAETCS JIOKATHHBIM  aKTOM
opraHu3ayi. DK3aMeHAIMOHHAs KOMHUCCHS 10 TPHEMY KaHJAMJATCKOTO 3K3aMeHa IO CHelHaTbHON
JTUCIUTIIINHE TTPAaBOMOYHA MTPUHUMATh KaHAUJIATCKUI 2K3aMEH IO CIIeNUaIbHON TUCIUIUIMHE, €CTH B
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ee 3acelaHMM Y4acTBYIOT HE MEHee 3 CHEIHMAIMCTOB, MMEIOIIMUX YYEHYIO CTECIEHb KaHAWIaTa WIN
JIOKTOpa HayK I10 HAay4yHOH CIENUaJIbHOCTH, COOTBETCTBYIOLIEH CIEUANbHON IUCLUUIUIMHE, B TOM
yucie 1 JoKTop Hayk.

Pemenune sk3aMeHAITMOHHONW KOMHCCUHU O(OPMIISIETCS] TPOTOKOJIOM, B KOTOPOM YKa3bIBAIOTCS:
KOJ M HAaWMEHOBaHME HAay4YHOH CIELMAIbHOCTH, IO KOTOPOMY CHABaJCS KaHAMJIATCKUN HSK3aMEH;
mudp U HaMMEHOBAHWE HAyYHOW CIELMAIbHOCTH, HAaUMEHOBAaHUE OTpacid HayKd, 110 KOTOpOH
IOJrOTAaBIUBACTCA JAUCCEpTalMsl; OLIEHKa YpPOBHsS 3HaHUM oOywaromierocs IO KaHIUJATCKOMY
9K3aMeHy; (GaMuiIus, UMs, OTYECTBO (IIOCJIEIHEee - NMPH HAIWYMM), yueHas CTEeleHb (B cilydae ee
OTCYTCTBUSL - YPOBEHb MNpo(ecCHOHAIBHOro 0O0pa3oBaHUS M KBaIM(UKALMA) KaKJOro YJeHa
HK3aMEHALMOHHOM KOMHUCCHHU.

Kpurepun BbicTaBieHus: oOIIeH OIGHKH IO pe3yibTaTaM MPOMEXKYTOUYHOW AaTTecTaluu
IIpeJICTaBlIEHbI B pasnene 6.3.

6.3. Kpurepun oneHKH pe3y/bTAaTOB OCBOEHHSI MPOrpPaMMbl B paMKaX NMPOMeEKYTOYHOI

aTTecTalu
Tabmuua 12
®opma koHTpoIs (DK3aMeH)
[Tnanupyemble pe3yabTaThl 00y4eHUs
OcBoeH ‘ He ocBoen
Cemectp 2

1. Nwmetn MIPEJICTABICHHE o | Umeer mnpencrasinenue o | He umeeT npenacraBieHue o
COBPEMEHHBIX METOJ]aX XUMHUYECKOI'O | COBPEMEHHBIX  METOJlaX | COBPEMEHHBIX METOAaxX
CHUHTE3a0pTraHMYCCKUX BEILECTB. XHUMHUYECKOTO CHHTE3a | XUMUYECKOTO CHHTE32

OPraHu4YCCKUX BCHICCTB. OpPraHu4YCCKuUX BCIICCTB.

2. YMeTb TUpUMEHSTh COBPEMEHHBIC | YMEET  caMocTosTeNbHO | He ymeer camocCTOsATENBHO

MCTOAbI IJId XHWUMHYCCKOTO CHHTE3a | IPUMCHATH COBPCMCHHLBIC | IPUMCHATH COBPECMCHHBIC

OpTraHU4YCCKUX BCIICCTB. METOABI AJId XUMHUYCCKOI'O | METOABI JI4 XUMHUYCCKOI'O
CHUHTE3a  OpraHMYecKHX | CUHTE3a OpPraHUYECKUX
BEIIECTB. BEIIECTB.

3. 3HaTh HOBbIE TEXHOJIOTUM CHUHTe3a | 3HaeT HOBble TexHojoruu | He 3HAeT HOBBIE

OpPraHMYECKUX BEILECTB. CUHTE3a OpPraHMYECKUX | TEXHOJIOTUH CHHTE3a
BEIIECTB. OpPraHMYECKUX BEILIECTB.

4. VYmerb BbIOMpaTh COBpEMEHHbIE | YMeeT  camocTosiTesnbHO | He ymeer camocTosiTenbHO

TEXHOJIOTHUTIOJIYUCHUA OPTaHUYCCKUX BI)I6I/IpaTB COBpPCMCHHBIC BBI6I/IpaTB COBPCMCHHBIC

BCIIIECCTB JJIsA OIITUMH3AIINU | TCXHOJIOTHUHN MMOJIYYCHUA | TEXHOJOTUU MOJIYy4YCHUA

TE€XHOJIOTUYECKHUX IIPOLIECCOB. OPraHMYECKUX  BEIIECTB | OPraHUYECKUX BELIECTB
JUIS ONTUMHU3ALMHU | JUIS ONITHMHU3ALNH
TEXHOJIOTUYECKUX TEXHOJIOTHYECKHUX
IPOLIECCOB. IIPOLIECCOB.

S. Nwmets IIPE/ICTABIICHHE 0
COBpPEMECHHBIX XUMHWYECCKUE U (1)I/ISI/IKO-
XUMHNYECKHUEC

METOAaxX aHaJm3a

MIPOJYKTOB OPraHUYECKOr0 CUHTE3a.

Nwmeer npencraBinenne o
COBPEMEHHBIX XUMUYECKHIX
)51 (U3UKO-XMMHUYECKHE
MeToax aHamu3a
IIPOJYKTOB OPraHU4ECKOIro

CHHTC3a.

He umeer npeacrasienune o
COBPEMEHHBIX XUMHUYECKHX
nu (U3UKO-XUMUYECKNE
MeToJ1axX aHaymza
IPOAYKTOB OPraHUYECKOTO

CHHTC3a.

6. VYmers  BbIOpaTh  Haumbonee

MH(OPMAaTUBHbIE METOJbl aHau3a

YMeer  caMoOCTOATEIILHO

BbIOMpATH HauboJee

Ywmeer CaMOCTOSTEILHO

BbIOMpATH HauboJee
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IIPOAYKTOB OPraHUYECKOTO0 CUHTE3A.

UH(POPMATHUBHBIE METOIbI
IIPOYKTOB
OpPraHUYECKOI0 CUHTE3A.

aHajin3a

UH(POPMATUBHBIE
MPOAYKTOB
OpPraHUYeCKOro CHHTE3a.

METOIbI
aHayimza

7. Bimagerr OCHOBHBIMH METOHaMH,
MIPUMEHSIEMBIMU B XAMHAYECKOU
TEXHOJIOTHM OPTaHUYECKHX BEIIECTB,

B TOM YHCIIC (bapMaI_IeBTI/I‘IeCKI/IX

Bnaz[eeT OCHOBHBIMH
METOJdaMHU,
MMPUMCHACMBIMHA B

XUMHYECKOM TEXHOJIOTHH

He BIaaAccT OCHOBHBIMH
METOJaMU, IIPUMCHACMBIMU
B XMMHYECKOH TEXHOJIOTHH
OpTraHU4Y€CKUX BEIICCTB, B

CyOCTaHLIMH,  TOJNYNPOAYKTOB U | OPraHMYECKHUX BEIIECTB, B | TOM qHcie
BCIIOMOT'aTEIIbHBIX BEIIECTB TOM qucie | papManeBTUYECKUX
(bapmaneBTHYECKUX cyOcTaHIuii,
cyOcranuii, HOJYIPOJYKTOB u
HOJYTIPOJYKTOB U | BCIIOMOTATEJIbHBIX BELICCTB
BCIIOMOTaTeNIbHBIX
BEIICCTB

6.3. Kpurepun oleHKH pPe3y/1bTATOB OCBOEHHUS] JMCUHUIIJIMHBI B PAMKaX MPOMeKYTOYHOM
aTTecTalMu 1o JUCHUIIHHE.

OcHoBaHuEM MPOBEACHUSI TPOMEKYTOUHON aTTECTAIlMU IO TUCLIUIUIMHE SIBIISACTCS MOJTyYeHUe
MOJIOKUTEIBHBIX OIICHOK MO BHJIaM TEKYIIIET0 KOHTPOJIS.

Kpurepun BbICTaBI€HHS OIEHOK IO pe3yJbTaTaM MPOMEKYTOUYHOM aTTeCTalluk IO
JTUCIUIIIMHE TIpeJICTaBlIeHbI B TabmuIe 6.6.
Tabmuua 13
Onenka OTBeTHI HA DK3aMeHe
Teopernueckne 3HaHUS U YMEHHS IPEBBIIIAIOT OCHOBHBIE TPEeOOBAHUA.
Otimmyno KomuuectBo OIIMOOK MHMHHMAaJILHO, JIETKO UCIIPABIISIOTCS
CaMOCTOSTENHHO
Teopernueckue 3HaHUSI 1 YMEHHSI COOTBETCTBYIOT JJOCTATOYHO BHICOKOMY
Xopomio ypoBHIO. KonmuectBo  OmMOOK  HE3HAYUTENHHO,  HUCHPABISIOTCS
MPAKTUYECKH BO BCEX CIy4YasX CAMOCTOSITEIIBHO
Teopernueckue 3HAaHUS U YMEHHUS  COOTBETCTBYIOT  OCHOBHBIM
TpebOBaHMUSAM, HO TpeOyroTcs HeOousbiue aopadboTku. Heobxommmer
Y 10BIIETBOPUTEIIHBHO
yKa3aHWs Ha JIONYIICHHBbIE  OMIMOKH, KOTOpBIE  BIIOCJIEICTBUH
YCTPAHSIOTCS CAMOCTOSITEIHHO
Teopernueckue 3HAHUA U YMEHHUS COOTBETCTBYIOT HauaJbHOMY YPOBHIO,
HeynoBineTBOPUTENHHO | CHCTEMAaTHYECKH MPOSBISAIOTCS OIIMOKH, TpPHU HCIPABICHHH KOTOPBIX
WCIIBITHIBAIOTCS CYIIECTBEHHBIE 3aTPY/IHEHUS

Ecnu mo uTtoraMm mnpoBeleHHON NMPOMEXYTOUHOH aTTecTaluu OOYy4arolIUiCs JIeMOHCTPHPYET
3HAHMS, YMEHUS, HaBbIKM HU)KE YpOBHS TpeOOBaHUM, MPEIbABISEMBIX K pe3ylbTaTaM OOYy4eHHs I10
JTUCIUIINHE, 00yYaroeMycsl BEICTABIISIETCS OLIEHKA «HE YI0BJIETBOPUTEIILHO.

7. JIuTeparypa
OcnosHas numepamypa
1. Taccer, Bb.B. OcHOBHBIE mNpoLECCHl XUMHYECKOTO CHHTE3a OHOJOIMYECKH aKTHUBHBIX
BemecTB [ Teket]: yueOHuK ams By30B / b. B. ITaccer. - Mocksa: U3a. nom "I'DOTAP - ME/T", 2002. -
376 c.: Tabn. - (Cepus "XXI Bex").
Hononnumenvrnas numepamypa
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1. KoporuenkoBa, H. B. Xumudeckas TexHOJIOTHS BUTAaMHUHOB: ydeOHoe mocobue / H. B.
Kopotuenkona, A. A. Hozen. — Cankr-IlerepOypr: Ilpocnexkt Hayku, 2012. — 224 c. — 40 k3.
NICYaTHBIX.

Humepnem-pecypcoi
Tabmuna 14

/ Haumenosanue NHTepHeT-pecypca Kpatkoe onucanue
n/m

1 | IlouckoBeie cucrembl uHTepHeTa (Yandex, Google, | UHTepHET-pECypCc HCMONB3yeTCs
Rambler, Nigma); ©6a3st  mamapix  BUHUTU | nns momcka METOJIOB CHHTE3a

(www.viniti.ru); DIIEKTPOHHBIC oubmmorexu | BAB u monmynpoIyKToB, CBOWCTB
(wwwe.elibrary.ru, www.sciencdirect.com, | XUMHYECKHX COeNMHEHHUH
www.shpringer.com, www.google | (cuHTE3UpYeMBbIX ¥ PpEarcHTOB),
https://scholar.google.com/, www.sci-hab.org u ap.); | HOpMaTHBHOM JOKYMEHTAIHA,
OuOIHMOTEKH CBOMCTB XHUMHUYECKUX COGI[I/IHGHHIZ HaIlluCaHus o63opa JINTCPATYPhI

(NIST, RTECS) u HopMatuBHOH nmokymeHTauuu | no reme HUP u ap.
(PocrexperynupoBaHnue).

8. YueOHo-MeTOAMUYECKOE U TPOTPAMMHOE o0ecredeHne TN CHUIIHHbI

8.1. YueOHO-MeTOAUYECKOE ODecTiedeHne

YepnoB, H.M., ®punman, NU.A., Ppuaman, M.A. TexHonorus OpraHHMYECKHUX BEIIECTB:
JJIEKTPOHHBINA yueOHO-MeToauueckuii komruieke / Yepuos, H.M., ®puaman, U.A.; ®TBOY BO
CIIX®Y MunzapaBa Poccun. — Cankr-IletepOypr, [2026]. — Tekcr amektponusii / DMUOC
CIIX®V; [caiit]. — URL: https://edu-spcpu.ru/course/view.php?id=3558 . — Pexum noctyma: s
ABTOPHU3HP. MOJIb30BATENICH.

8.2. [IporpammHoe obecnieyenune

Jnst  obecrniedueHusi pealM3aliyd  JIUCHMIUIMHBI  WCIIONB3YETCS  CTAHJIAPTHBIM  KOMILUIEKT
nporpammHoro obOecneuenus (I10), Bxirouaromuil perynasipHo oOHoBIsieMoe JuieH3uoHHoe [1O
Windows u MS Office.

Hcnonp3oBanne cCoenuain3upoBaHHOTO MPOTPAMMHOTO OO€CTeUeHus HJsi TMPOXOKICHUS
MPAKTUKU HE TpedyeTcs.

Crennanu3upoBaHHOE MPOTPAMMHOE OOecTieueHre
Tab6muma 15

Ne Haumenosanue [10 Ha3nauenue Mecro pasmenieHus

1 He tpebyercs

[IporpamMmmMHoe obecrieueHune ajs ajantaluy 00pa3oBaTeIbHbIX PECYpCOB Il 00yUaIOUIUXCs U3 YUCIIa
JIUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI

Tab6muma 16
Haumenosanue Mecmo
No Hasnauenue
110 pazmeujeHus
1 | Ilporpamma IIporpamma 53KpaHHOTO JOCTyna K CHUCTEMHbIM H | KOMIIBIOTEpHBIN
HKPaHHOIO OoQUCHBIM MPWIOKEHUAM, BKIO4as web-Opay3epsl, | Kiacc TUIs

noctyna Nvda | mo4ToBble  KJIMEHTHI, VIHTepHET-MecCeHDKEphl U | CAMOCTOSTEIbHON
o UCHBIE TTAKETHI. paboTsI

BcerpoenHas mopmepikka peueBOro BbIBOJA Ha Oolee
gyem 80 s3pikax. Ilogmepkka OonbIIOTO 4HCHa
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http://www.sci-hab.org/
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OpailiIeBCKUX  JTUCIUIEEB, BKIIOYass BO3MOXKHOCTH
ABTOMAaTHYCCKOI'O O6Hapy)KeHI/I$I MHOI'uX H3 HHX, a
TaKoKe MOJIepXkKKa OpaiiIeBCKOro BBOAA JUIs TUCIIIIEEB
¢ OpailiieBCKO KJIaBUATypOl.

YreHne SJEMEHTOB YNPaBICHHUS M TEKCTa IIPH

HCIIOJIB30BAHHH KECTOB CCHCOPHOI'O OKpaHa

9. IIpodeccuonanbHbie 0a3bl JAHHBIX U HH(POPMAIMOHHBIE CTIPABOYHBbIE CUCTEMbI
1. OBC IPR BOOKS : [caiiT] : snekTponHas Ooubmmoreunas cucrema / OO0 Komnanus

«Aii I[In Ap Menua»., rin.pea. E. A. borareipeBa. — [CapaToB]. — DeKTpoHHBIE JaHHbIE. - Pexum
nocryma: http://www.iprbookshop.ru — 3aru. ¢ skpana.
2. Koncynprantllntoc: [crpaBouno-npaBoBasi cucrema] / 3AO "Koncymprantllmtoc". -

[Mocksa]. - 3ari1. TuTYyI. 3kpana - [IporpamHusiil mpoayKT.

3. Korean Journal Database: [06a3a mannbix]: [caiitT] / Web of Science. - [CIIIA]. - URL:
http://apps.webofknowledge.com - Pexum goctyma: mist 3aperdcTpup. mojib3oBarteneit. - Tekcr:
3JIEKTPOHHBIN

4. MEDLINE: [6a3a manubix]: [caiit] / Web of Science. - [CIHA]. - URL:
http://apps.webofknowledge.com - Pexxum goctyma: ajisi 3aperucTpup. mojib3oBareineil. - Tekcr:
ANEKTPOHHBIN

5. SciELO Citation Index: [0a3a manubix] : [caiit] / Web of Science. - [CIIIA]. - URL:
http://apps.webofknowledge.com - Pexxum goctyma: uis 3aperucTpup. mojb3oBareineil. - Tekcr:
3JIEKTPOHHBIN

6. Science Citation Index Expanded: [6a3a naunubix]: [caiiT] / Web of Science. - [CIIIA]. -
URL.: http://apps.webofknowledge.com. - Pexum gocrtyma: st 3aperucTpup. noib3oBarenei. - TekcT:
3JIEKTPOHHBIN

7. Social Sciences Citation Index: [06a3a mannbix] : [caiit] / Web of Science. - [CIIIA]. -
URL.: http://apps.webofknowledge.com. - Pexum gocrtymna: [uis 3apeructpup. moib3oBarenei. - Tekcr:
3JIEKTPOHHBIN

8. OBC Opaiit: [caiit] / wusmarenbctBo IOpaiit. — URL: https://urait.ru/ (mara
obparenus: 25.06.2026). - TekcT: 2IEKTPOHHBII

9. Springer Nature [MexayHapoaHOe HM3maTeiabcTBO]: [caiit] / Springer Nature Group -
[Xaiinennbepr], [Jlonmon] - URL: https://www.springernature.com/gp (marta obpamienus: 25.06.2026).
- TekcT: ANeKTpOHHBIN

10. MaTepuaibHO-TeXHHYECKOE o0ecnedeHne
O6opynoBanue OOIIEr0 HAa3HAUYCHUS
Tabmuma 17

No Haumenosanue Hasznauenue

1 | IIpe3enTanmonHoe oGopynoBaHue (MyibTUMenua- | JIias mpoBeneHUs JIEKIUOHHBIX H
MIPOEKTOP, FKPaH, KOMIIBIOTEP /7Sl YIIPABJICHNS) CEMUHAPCKUX 3aHITHI

2 | KommbroTepHslit kiace (¢ BIX0Z0M B Internet) [ns opraHM3anuM caMOCTOSITENBHOU

paboThl 00yJArOIITUXCS

Criernanu3upoBaHHOE 000py/I0BaHHE
Tab6muma 18
‘ No ‘ Haumenosanue Hasnauenue Mecmo pazmewenus

14


http://www.iprbookshop.ru/
http://apps.webofknowledge.com/
http://apps.webofknowledge.com/
http://apps.webofknowledge.com/
http://apps.webofknowledge.com/
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060py0osanus

1

He tpeGyercs

OO6opyznoBaHue, 0OecreuBaroIIee aanTalnio 3JIEKTPOHHBIX U IEUYaTHBIX 00pPa30BaTEIbHBIX PECYPCOB

JIA 06yqa}ou11/1xcx M3 9YUClia JIul ¢ OIrpaHUYCHHBIMUA BO3MOXKHOCTAMMU 310POBbA

Tabmuma 19

No Haunenosanue Haznauenue Mecmo pazmewenus

0bopyoosanus

1 | YerpoiictBo [IpennaznaueHo uisi OOyYarOIMUXCs C | Y4eOHO-METOIUICCKUI
MOPTATUBHOE JUISL | HApYILLIGHUEM  3pEHUsi ¢  IeJIbI0 | OTACN,  YCTAaHaBJIMBACTCS
yBenuuenuss  DION | yBenmyenust Tekcta W mojadopa | IO MeCTy  IIPOBEJIEHUs
OPTIC VISION KOHTPACTHBIX CXEM U300paKCHHS 3aHATUH (pu

HEOOXOIMMOCTH )

2 | DIEeKTpOHHBIN [Ipenna3znaueHo ms oOydaromuxcs ¢ | Y4ueOHO-MeTOAMYEeCKUi
py4HOMI HapyLICHUEM 3PCHHS I YBEITUYCHUS | OTACN,  yCTaHaBIMBACTCS
BUJICOYBEJIMUUTEIb Y YTEHUS TJIOCKOMEYaTHOTO TEKCTa M0 MECTy TIIPOBEICHUS
Bigger D2.5-43 TV 3aHATHH (ipu

HE00X0IUMOCTH)

3 | Paguoxitacc [TopraTtuBHas 3BykoBasgs FM-cucrema | YueOHO-MeTOIUYECKUIT
(panroMukpodoH) Ui O0y4aromuxcs ¢ HapylieHHEeM | OTIeN, YCTaHaBIMBAETCS B
«Coner-PCM» PM6- | ciyxa, yaydinaoomas BOCHPHUATHE | MyJBTUMEIUIHON
1 (3ayuIHbIi | TOJIOCOBOM MH(pOPMAITUN ayoqUTOPUH 1O  MECTY
UHUKTOP) IIPOBEJICHUS 3aHATUH (IIpU

HE00X0IUMOCTH)
[Tepeuenr HaOOPOB AEMOHCTPALIMOHHOIO 000PY/A0BaHUS U Y4EOHO-HATJISAHBIX 10COOUI
Tab6muma 20

Ne Haumenosanue Hasnauenue Mecmo

pasmeujenus

1 He tpebyercs

O6opynoBanue O0IIEro Ha3HAYCHUS
Tabmmma 21
Ne HaumeHoBaHue Ha3znauenue
1 | Aynutopuu c NpPEe3eHTAlUOHHBIM | [Isi  mpoBeneHus  JEKUHOHHBIX U
o0opynoBaHUEM (MyIBTUMEIUATIPOCKTOP, | MPAKTUYECKUX 3aHITHIA
9KpaH, KOMITBIOTED JIJISl YIIPABIICHUS )
2 | KommbrotepHslii kiace (¢ BeixooM B Internet) | st opraHuzamy  caMOCTOSITEITBHOM

paboTHI OOYJAFOIITIXCST
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IMPUJIOKEHME 1

OLHEHOYHBIE CPEACTBA 11O JUCHHUIIJIMHE
1. O0masi xapakTepuMCTHMKA OLEHOYHBLIX CPEACTB TEKYyllero KOHTPOJsl |
NMPOMEKYTOYHOM aTTeCTAIMM MO IUCUMILINHE
[lepeueHb U XapakTepUCTHKAa OICHOYHBIX CPEJCTB TEKYLIEr0o KOHTPOJIS U MPOMEKYTOUHOM
aTTecTalyy N0 JUCIHUILIMHE MpeCTaBlIeHbl B Tabnuie 1

Tabnuna 1
Hanmeno-
No BAHUE [IpencraBnenue
/_ OLIEHOY- Kparkas xapakTepucTHKa OIIECHOYHOTO CPECTBA OLIEHOYHOT'O
i HOTO cpencTsa B GpoHIe
cpexncTa
Cemectp 2
Tekymmii KOHTPOJIb
1 Tect Cucrema CTaHJApTHU3UPOBAHHBIX 3aganui, | CTpykTypa 0OaHka
TI03BOJISIOIIIAS aBTOMATH3UPOBATh MPOIEyPY | TECTOBBIX 3aaHUI
U3MEPEHUs YPOBHS 3HAHUN ¥ YMEHUN 00YyYaromerocs.
2 Pedepar | [IpoaykTr camoctosTenpHOUW paboThl oOyuaromierocs, | Temsl pedepaTon
IPEJCTaBISIIOIIMI  cO00M  KpaTKoe U3JI0KEHUE B
NUCbMEHHOM  BHJE  IOJYYCHHBIX  pE3yJIbTaTOB
TEOPETUYECKOTO aHaIM3a OIPEJCICHHOW Hay4YHOM
(yueOHO-MCCIEeIOBATENbCKOM)  TEMBI, TI/I€  aBTOP
PacKpbIBaCT CYTh UCCIIEAYEMOM MPOOIIEMBI, TIPUBOTUT
pa3NUyYHBIE TOYKU 3pEHHs, a TaKKe COOCTBEHHBIC
B3TJISAJIBI HA HEE.
IIpoMe:kyTOoUHasi aTTeCTALUSA
2 Ok3ameH | CpeacTBO — KOMIUIEKCHOM — mpoBepkd  ycBoeHus | Crucok
y4eOHOrO Marepuana [0 AWUCIMIUIMHE, TPOBEPKa | TEOPETHYECKUX
YMEHUH U 3HAHW, HABBIKOB BOIIPOCOB U 3a7a4
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2. TpeGoBaHMsA K CTPYKTYpe U CO/IeP:KAHUIO OLIEHOYHBIX CPeCTB TEKYLIero KOHTPOJISI U IPOMeKYTOYHON aTTecTaluM
2.1  TpeOoBaHHUS K CTPYKTYpe U COAePKAHUIO OLIEHOYHBIX CPEICTB TEKYIIEro KOHTPOJIs

2.1.1. Tect
Hcnonb3yroTess TecToBble 3aMaHus U3 OaHKa TECTOBBIX 3aJlaHUK IO JWCIHUIUIMHE B COOTBETCTBHM C KaJCHJIAPHO-TEMAaTHYECKUM IUIAHOM

neknuii. Homepa Tem 3ananuii B 0aHke TecTOBBIX 3aganuii: JI1-J17

Crierudukanus TeCToB, GOpMUPYEMBIX HA OCHOBE OAHKA TECTOBBIX 3aJIaHHIA:

1. /lnuHa Tecta: 7 TECTOBBIX 3aJaHUM

2. BpeMeHHbIe OrpaHHUYCHHSI: OTPAHUYCH BO BPDEMEHU 7 MUHYT, CPETHEE BPEMsl BBITIOJIHEHUS OJJHOTO 3a/1aHus: | MUHYyTa

3. Crioco6 (hopmMupoBaHHE TECTOBOM MOCIIEAOBATEIIEHOCTH: CITyYaiiHbIN BEIOOD 3aJaHUN B paMKaX TEMBI.

baHk TecTOBbIX 3aaHUI

[TomHOTEKCTOBBIE BepcHM OaHKa TECTOBBIX 3aJaHUN Pa3MEIICHBI B paMKaxX 3JIEKTPOHHOTO ydeOHO-METOAMYecKoro Komruiekca: https://edu-

spcpu.ru/course/view.php?id=3558

CrtpykTypa 0aHKa TECTOBBIX 3a/laHUH MO AUCLUILIMHE MpeACTaBlieHa B Tabnuie 2:
Ta0muua 2

Ne TecTOBBIX

HanmenoBanue TeMbl 3a1aHUA 3aJIaHUM B
bT3

HauMeHoBanne NUIaKTHYECKON € IMHUIIEI

No TeMbI
3aaHus
®opma 13!
KommuectBo
T3

XMHUecKass TEXHOIOTHS Kak HaykKa. CHGHI/IaJ'H)HOCTI) n

OCHOBBI XUMHYECKOH TEXHOJIOTUH OpTraHU4YCCKUX

1 1 J1.1-JI11.7 | eB 7
TucIUTUIHA «TeXHOIOTHS OPTaHUYECKHUX BEIIECTBY. BEIIIECTB
[Ipouieccer cynbdupoBanus u cylb()oXIOpUPOBAHHUS B

2| PO yabpup yaeg pup 2 [Tporueccrl cynbhupoBaHus J2.1-J12.7 | eB 7

MIPOMBIIIJICHHOCTH
3 [IpoMbIieHHbIE TPOLIECCHl HUTPOBAHUS 3 [Ipoueccel HUTpOBaHUS JI3.1-J13.7 | eB 7
Peanu3anus Hykieo(pHIBHOTO 3aMENICHUS B
4 t yireod B 4 [Tporeccrl HyKI€OPUITHLHOTO 3aMEIIECHUS JI4.1-J14.7 | eB 7

XUMHYECKON TEXHOJIOTUU

! euHmaHbI BBIGOp — 3aKPBITOM GOPMBI ¢ BEIGOPOM OHOTO HPABUIBHOTO OTBETA (€B), MHOX. BHIGOP — 3aKPBITON (POPMEI ¢ BEIGOPOM HECKOIBKHX TPABHILHBIX OTBETOB (MHB),
B/H — 3aKpBITOW OPMBI C BEIOOPOM «BEPHO / HEBEPHO» (B/H), COOTBETCTBUE — 3aKPBITON (HOPMBI Ha YCTAaHOBIIEHHUE COOTBETCTBHS (€), MOCIEA0BATEIHLHOCTh — 3aKPBITON (DOPMBI C
BBIOOPOM TTOCIIEAOBATEIHLHOCTH MPABUIBLHBIX OTBETOB (M), YUCIO — OTKPBITON (POPMBI C KPATKHMM OTBETOM B BHIE YHca (1)
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[IprumeHeHre HUTPO3UPOBAHHUS U COJIEN TUA30HUS
5 P posup 5 [Ipotieccsl HUTPO3UPOBAHUS JI5.1-JI5.7 | eB 7
MPOMBILIUIEHHOM cuHTe3¢ bAB
BBenenue ramoreHa B MOJIEKYJly OPraHUYECKOTO
6 YAy Op 6 [Tporecchl raloreHUPOBaHUS JI6.1-J16.7 | eB 7
COEIMHEHHE B MMPOMBIILICHHOCTH
[TpoMbIlIeHHBIE TPOIIECCHl AIKUINPOBAHUS U
7 P P . P 7 [Iporecchl aaKUIMPOBAHUS U AITUITUPOBAHUS J7.1-J17.7 | eB 7
AIMIMPOBAHMS B XUMUYECKOU TEXHOJIOTHH
[TpoMbIIIeHHBIE TPOIECCH BOCCTAHOBJICHUS U
8 P P . 8 [Iporiecchl BOCCTAaHOBIICHUS M OKHCIICHUS JI8.1-JI8.7 | e 7
OKHUCJICHUS B XUMHYECKON TEXHOJIOTUU
CootBeTcTBHE OaHKA TECTOBBIX 33JJaHUK pe3ysibTaTaM 00y4YeHUS 10 JUCIHUILTUHE MPEACTABICHO B TadmIe 3:
Tabnuna 3
[\
~ 2 1
z = = 5 epeyeHb KOHTPOIUPYEMBIX
. S
Ne HaumeHoBaHue UAaKTHUECKON €TMHUIIBI 5 3 HaumenoBanue TeMbl 3a1aHUS a ; pe3yJIbTaTOB OCBOCHHUS
¢ e
S 8 > 2 JUCLUTIIMHBI
o
XuMudeckasi TEXHOJIOTHS KaK HayKa. . 3Haer OCHOBBI XUMHYECKON
OCHOBBI XMUMHUYECKOH TEXHOIOTUU
CrennanbHOCTh M TUCHUILINHA « TeXHOIOTHs 1 1 TEXHOJIOTHH OpPraHUYECKUX
1 OpPraHUYECKUX BEIIECTB
OpPTaHUYECKUX BEIIECTBY. BEIIIECTB, KaK HAYKHU.
3HaeT mpoueccsl Cyiab(UPOBaHUS B
[Ipoueccel cynbhupoBanus u P ymegup
2 [Ipoueccel cynbhupoBanus 1 TEXHOJIOTHH OpraHUYECKHUX
2 | cynb(hoXIIOpUpOBAHHSI B TPOMBIIINICHHOCTH
BEIIECTB
3HaeT mMpoIlecChl HUTPOBAHUA B
3 | [IpombInieHHBIE TPOIECCHl HUTPOBAHUS 3 [Iporuieccryl HUTpOBaHUS 1 TEXHOJIOTHH OpPTraHUYECKUX
BELIECTB
3HaeT mpouecchl HYKIEO(UIBHOTO
Peanuzarus nykieoGrbHOTO 3aMeEIIeHUS B [Iporneccr HyKI€ODUITHLHOTO
4 . 4 1 3aMeIICHUS B TEXHOJIOTUH
XUMHYECKOH TEXHOJIOTHN 3aMEeIICHHS
OpPTaHHYECKUX BEIICCTB
. 3HaeT mpoIecchl HUTPO3UPOBAHHUSI B
[IpuMeHeHre HUTPO3UPOBAHUS U COJNIEH TUA30HUS
5 9) [Iportieccyl HUTPO3UPOBAHUS 1 TEXHOJIOTHH OpPraHUYECKUX
MpoMBbIlIIIEHHOM cuHTe3e BAB
BELIECTB

21— 3HaTh, 2 — 3HATH U YMETh
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2

[lepeueHb KOHTPOIUPYEMBIX

S
— )
2 £ 5 2
Ne HanmenoBanue n1M1akTU4ECKON €IMHUILIBI o = HanmenoBanue Temsl 3a1aHUs 2 ; pe3yJIbTaTOB OCBOEHHUS
=¢ =8
Pl > S JIACIIUIIINHBL
Q
3HaeT NpPOLECCHl I'aIOTE€HUPOBAHUSA
BBenenue rajgorena B MOJIEKYITy OpraHHUECKOTO
6 6 [Ipornecchl ranoreHupOBaHUs 1 |B  TEXHOJNOTMM  OPraHMYECKHX
COEMHEHUE B MTPOMBIIIICHHOCTH
BEIIIECTB
3HaeT Mpouecchl aIKWINPOBAaHUS U
[IpomblIIEHHBIE TPOLECCHI ATTKUIUPOBAHUS U [Iponecchl ankuIupoBaHus U
7 . 7 1 alWJIMPOBaHUS B TEXHOJIOTHH
allMJIMPOBAHMS B XUMUYECKOI TEXHOJIOTUU alMJIMPOBAHMS
OpPraHUYECKUX BEIIECTB
3HaeT MpoIecchl BOCCTAHOBIICHUS U
[TpomBITIICHHBIE TPOLECCH BOCCTAHOBIICHUS [Iponiecchl BOCCTaHOBICHHUS U
8 8 1 |okucienus B TEXHOJIOTUH

OKHCJICHHS B XMMHUYECKOH TEXHOJIOTHH

OKHCJICHUA

OpTraHU4Y€CKUX BCUICCTB

KonnuecrBenHbIe XapPaKTCPUCTUKHU 0aHKa TECTOBBIX 3a11aHm"1 MO0 JUCHUIIJIMHEC IMPEACTABJICHLI B Ta6JII/IIIC 4.

Tabnuma 4
DOopMBI TECTOBBIX 3aJaHUI
3aKpBITON (POPMBI . .
Bcero P $op 3aKpBITON (HOPMBI C . 3aKpBITON (POPMBI C
HanmenoBanue ¢ BBIOOpOM 3aKpbITON (HOPMBI
. TECTOBBIX BBEIOOpOM BBIOOPOM Ha YCTaHOBJICHHE
TUTAKTUYECKOU . OJTHOTO ¢ BBIOOpOM BEPHO
3aJlaHui HECKOJIbKUX MOCJIEI0BATETLHOCTH COOTBETCTBUS
€IUHUIIBI MPaBUILHOTO / HEBEpPHO
(T3) MPaBWIbHBIX OTBETOB MPaBUJIBHBIX OTBETOB
OTBETa
IT. % IT. % IT. % IT. % IT. %
XuMHu4uecKasi TEXHOJIOTUs
KaK HayKa.
CrnenuanbHOCTh U
7 7 100 - - - - - - - -
JTUCIIATIITNHA
«Texnonorus
OpPTaHUYECKHUX BEIIECTBY.
IIponeccer
P 7 7 100 - - - - - - - -
Cynb(pHUpPOBaHUS U
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CyIb(OXJIIOPUPOBAHHUS B
IPOMBIIIUICHHOCTH

[IpomblineHHbIE
IIPOLIECCHI HUTPOBAHUS

100

Peamuzanusa
HYKJICO(PHIBHOTO
3aMeIeHUs B
XUMHUYECKON TEXHOJIOTHU

100

[Ipumenenne
HUTPO3UPOBAHUA U COJIEH
JUa30HUS
IIPOMBIILIJICHHOM CUHTE3€
FAB

100

Bgenenune rajorena B
MOJIEKYJTY OPTaHHYECKOTO
COoeIMHEHNE B
MPOMBIIIEHHOCTH

100

HpOMLIH_IJ'IeHHHe
IMPONIECCChI
AIKWJINPOBAHUA U
AlfUJINPOBAHUA B
XUMHYISCKON TEXHOJIOTHUH

100

[IpombinneHHbIE
IIPOLIECCHI
BOCCTaHOBJICHUS U
OKHUCJICHUS] B XUMUYECKOU
TEXHOJIOTUH

100

Hroro

56

56

100
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2.1.2 Pedepar

TpeGoBanus k odopmieHuio pedeparoB: o0beM pedepara: 5-10 cTpaHHIl IEIATHOTO TEKCTA,

mpudt Times New Roman 14 nr; pedepar nomkeH coaepkaTh 0030p HE MEHee ISITH HMCTOYHHKOB

UH(OPMAIIMU U COAEPKATh CIEAYIOIINE Pa3/elibl: TOCTAHOBKA MPOOJIEMbI, aHAJIU3 TEKYIIEro COCTOSHHUS

(TpoOeMBI, BHIBOJIBI).

Tembl pedepaToB

Xumudeckas TEXHOJIOTHS Kak HayKa.
CrenmajabHOCTh U JUCHUIIIIMHA «TexHonorus
OpTraHU4YCCKUX BCIICCTBY.

1. CoBepuieHCTBOBaHUE TEXHOJIOTUH
HOJYNIPOJIYKTOB M (apMalleBTUYECKUX
CyOCTaHIIMII C TNPUMEHEHHEM MPOTOYHBIX
MUKPOPEAKTOPOB.

2. OnTuMuzaiusi OCHOBHBIX IMPOIECCOB
CHHTE3a OPTaHMYECKHUX BEILIECTB

3. AKTHBaLMsI OCHOBHBIX ITPOLIECCOB
CUHTE3a OPTraHMYECKUX BEILECTB

4. [InanupoBaHME OCHOBHBIX IIPOLIECCOB
cuHTe3a apMalleBTUYECKUX CyOCTaHIIUI

5. X¥MHUYECKHE PEaKTOPbl U OCHOBHOE
000pyI0BaHNE B TEXHOJIOTHH OPTaHUYECKUX
BEIIECTB

[Iponeccrl cynbhupoBaHus U Cynb(HOXIOPUPOBAHUS
B IIPOMBIIIIJIEHHOCTH

1. Xumunueckue npoueccsl cylibpupoBaHus B
TEXHOJIOTHH HOJTYIIPOAYKTOB U
(hapmaleBTUUECKUX CYOCTaHIIUN

2. OnTumu3anys MpoLeccoB CyabGUPOBaAHUS
B CHHTE€3a OPTaHUYECKUX BEIIECTB

3. AxTuBanus MpPOLECCOB CYIb()UPOBAHUS
CHUHTE3a OPTaHUYECKUX BEILLECTB

4.IlnanupoBaHue IIPOLIECCOB
CyJIb(UPOBAHUS B CHUHTE3a
(apMareBTUUECKUX CyOCTaHIUi

S. XUMHUECKUE PEaKTOPbl U OCHOBHOE
o0opynoBaHue B TEXHOJIOTUHU
Cynb(pUpOBaHUs

HpOMBIHIJ'IGHHBIG MpoucCCbl HUTPOBAHUA

1. Xumuueckue mnporecchl HUTPOBAaHUS B
TE€XHOJIOTHH MOJIYIIPOAYKTOB u
(hapMareBTHUECKMX CyOCTaHITUI

2. OnTumu3zanus MpoLeccoB HUTPOBAHUS B
CHUHTE3a OPTaHUYECKUX BELIECTB

3. AKTHBanMs ~ IpOLECCOB HUTPOBAHMS
CHUHTE3a OPTaHUYECKUX BELIECTB
4.IlnaHupoBaHUE TPOIECCOB HUTPOBAHUSA B
CUHTe3a (papMalleBTUYECKUX CyOCTaHIIUI

5. XUMHYECKHE pPEaKTOpbl M OCHOBHOE
000py/I0BaHUE B TEXHOJIOTUH HUTPOBAHUS
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Peanu3anus HyKJI€O(pHIBHOTO 3aMEIICHHS B
XAUMHUYECKON TEXHOJIOTUHN

1. XumMuueckue Mpouecchl HYKJICOPHILHOTO
3aMEIIEHHUs] B TEXHOJIIOIUU MOJIYIPOIYKTOB U
(hapmaneBTHUECKUX CYOCTaHIIUN
2. Ontumu3zanus MPOLECCOB
HYKJICOQUIBHOTO 3aMENIeHHs] B CHHTE3a
OpraHUYECKUX BELIECTB

3. AKTHBaIMs TPOLECCOB HYKICO(UIHLHOTO
3aMEIIeHHs] CUHTE3a OPraHUYECKUX BEILECTB
4.1lnanupoBanue IIPOLIECCOB
HYKJICO(DUIBPHOTO 3aMelIeHHsT B CHHTE3a
(hapmaneBTHUECKUX CYOCTAHIIUN

5. XMMHYECKHE pEaKkTOppl U OCHOBHOE
o0opynoBaHue B TEXHOJIOTHH

HYKJ'ICO(bI/IJ'ILHOFO 3aMCIICHUA

HpI/IMCHCHI/IC HUTPO3UPOBAHUA U coJieit JUa30HUA

MPOMBIIIUICHHOM cuHTe3¢ bAB

1. XuMHUYECKUE MPOLECCHl HUTPO3SUPOBAHUS B
TEXHOJIOTHH MOJTYTIPOAYKTOB u
(hapMareBTHYECKUX CYOCTAHIIHN
2. Onrtumu3zanus MPOLIECCOB
HUTPO3HPOBAHUSI B CHHTE3a OPTaHUYECKHX
BCIIICCTB

3. AKTHBalUsl TPOIIECCOB HUTPO3UPOBAHUS
CHHTE3a OPTaHUYECKUX BEIIECTB
4.I1naHupoBaHue POIIECCOB
HUTPO3HPOBAHHUSI B CHHTE3a
(hapMmareBTHUECKIX CyOCTaHITUI

5. XuWMHYECKHE pEaKkTOppl U OCHOBHOE
obopynoBaHue B

HUTPO3UPOBAHUA

TEXHOJIOTNH

Beenenue rajoresa B MOJICKYITY OPraHUYCCKOT' O

COCAMHCHHUEC B IIPOMBIINIJICHHOCTH

1. XumHuueckue Mmpolecchl raJoreHUpOBaHUs
B TEXHOJIOTUU MOJYIPOAYKTOB U
(hapMmareBTHUECKIX CyOCTaHITUI
2. Onrumuzanus MPOLIECCOB
TaJIOTEHUPOBAHUSI B CHUHTE3a OPraHUYECKHX
BEIIECTB

3. AKTHBaLUs MPOIECCOB raJlOTeHUPOBAHUS
CHUHTE3a OPTaHUYECKUX BELIECTB
4.IInanupoBanue

TaJIOrCHUPOBAHU A B

IIPOLIECCOB
CUHTE3a

(hapMareBTHUECKMX CyOCTaHITUI

1.Xumudeckre nporeccsl HUTPO3UPOBAHUS B

MOJTYTIPOJYKTOB "
(hapMarieBTHUECKIX CyOCTaHIUI

TE€XHOJIOTHH

2. Onrtumuzanus MPOLIECCOB
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HUTPO3UPOBAHMSI B CHHTE3a OPTaHMYECKHX
BELIECTB

3. AxTuBauus IpOLECCOB HUTPO3UPOBAHUS
CHUHTE3a OPTaHUYECKUX BELIECTB
4.IlnanupoBaHue MPOIECCOB
HUTPO3UPOBAHUS B CHUHTE3a
(hapManeBTHUECKNX CyOCTaHITUI

5. XUMHYECKHE PEaKTOpbl U OCHOBHOE
obopynoBaHue B TEXHOJIOTUU
HUTPO3UPOBAHUS

HpOMBIH_IJIeHHbIG MMpOoUCCChl AJIKUJIIMPOBAHUSA U
AllUJIMPOBAHUA

1. XuMuueckre mporecchl aIKWINPOBAHUS U
AIMIIMPOBAHHS B TEXHOJIOTHH
HOJYNPOAYKTOB W (hapMaleBTHUECKUX
cyOcTaHIHit

2. OnTtuMu3anys IpoleccoB aTKUIUPOBAHMS
U AIWIMPOBAHMSI B CUHTE3a OPTaHHUYECKUX
BEILIECTB

3. AKTUBaIUs TPOIECCOB AIKHIUPOBAHUS U
aIMUIMPOBAHMSI  CHHTE3a  OPTaHHYECKUX
BEILIECTB

4.IlnaHupoBaHUE POIECCOB ATKUINPOBAHUS
u AIUIMPOBAHHS B CHUHTE3a
(hapmaleBTUUECKUX CYOCTaHIIUN

5. XuMHYECKHE pEaKkTOppl U OCHOBHOE
obopynoBaHue B TEXHOJIOTHHI
TKWIAPOBAHMSI U AlTHTHPOBAHUS

HpOMLIIJ_IJ'IeHHI)Ie MMpoHeCChbl BOCCTAHOBJICHUS U
OKHCJICHUA

1. XuMu4eckue mporecchl BOCCTAHOBICHUS U
OKHUCJICHUS B TEXHOJOTUH TOIYMPOIYKTOB U
(hapmaleBTHUECKUX CyOCTaHIIHIA

2. Ontumuzanus MPOLIECCOB
BOCCTAHOBJICHHSI M OKHCJICHUS B CHHTE3a
OpPTaHHYECKUX BEIICCTB

3. AKTUBaIMs TPOIECCOB BOCCTAHOBIICHUS U
OKUCJICHUS CHHTE3a OPTaHUYECKUX BEIIECTB
4.11nanupoBanue MPOLIECCOB
BOCCTAHOBJICHHSI M OKHCIIEHHS B CHHTE3a
(hapmareBTHUECKUX CYyOCTaHIIHIA

5. Xumuueckue peakToppl M OCHOBHOE
obopynoBaHue B TEXHOJIOTHH
BOCCTAHOBJICHUS ¥ OKHCIICHHS
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2.2. TpeboBaHusI K CTPYKType H COAEPKAHMI) OLEHOYHBIX CPeICTB MPOMEKYTOUYHOI

aTTeCTallumn

2.2.1. Dx3ameH
IK3amenayuoHHbLi Ounem
[lepeueHb BONPOCOB 3K3aMEHA, CTPYKTYPUPOBAHHBIM MO «KaTeropusm» (MO MPOBEPSEMbIM

KOMITETCHIIMAM / MHAMKATOPaM TOCTHKEHHUSI KOMITETSHIINH ), TPEICTABIICH B TaOIHUIIE 5.

Tabmauma 5

Kareropun
MJIaHUPYEMBIX
pe3yJIbTaToB
OCBOCHHS
JTUCIUTUTUHBI

dopmyIHpoBKa BoIpoca

[Inanupyembie
pe3ynbTaThl
ocBoeHMS Nel-4

CynbpupoBaHue apeHOB KOHLEHTPUPOBAHHOM CEpHOM KHCIOTOH: 001acTh
IPUMEHEHHUS; TEeIUI0BOH 3((eKT, BIMSIHUE KOHLIEHTPALUN U TEMIIEpaTypbl Ha
HaIpPaBJIEHUE U CKOPOCTb PEAKIIUH; allapaTypa.

CriocoOb! BblIENIEHUE CYIb(OKUCIOT: XUMU3M, OCOOEHHOCTH, IOCTOMHCTBA U
HEJIOCTAaTKW TEXHOJIOTUH MPH MCIIOJIB30BAaHUU COJBI, Cylb(uTa HATpus, Mena
Y U3BECTH.

CynbdupoBanue apeHOB KOHIICHTPUPOBAHHOW CEPHON KHUCIIOTOW: cxema U
MeXaHU3M CyJIb()UPOBaHUS; CYIb(OUPYIOININE YaCTHIIBI, BIUSHHE CTPOCHUS
cyocrpara u xoHueHtpauuu HpSO, Ha HampaBieHMe UM CKOPOCTb peakiHH,
001aCTh IPUMEHEHUS; XapaKTEPUCTUKA CYJIb(UPYIOLIETO areHTa.
CynbpupoBaHue apeHOB KOHLIEHTPUPOBAHHON CEpHOW KHUCIOTOW: OCHOBHbBIE
HEIOCTaTKW METO/a M IYTH MX YCTpaHEHHus («cyib(upoBaHUE B Iapaxy,
«3alieKaHueM», UX CyThb, XMMH3M, ammapaTypHoe o(OopMIIEHHE, OCHOBHbBIE
JIOCTOMHCTBA U HEJOCTATKU METOJIOB).

CynbpupoBanue KOMIUIEKCAMU CEPHOrO aHTHJPHIA: CXeMa M MEXaHU3M
peakuuu, Ccyib(QUpYyIOIIME YacTULbl, BIMSHHE CTPOEHHs cyOcTpara U
KOMIIJIEKCOB Ha HalpaBlIEHUE M CKOPOCTb PEAKLMHU; 00IacCTh NMPUMEHEHUS;
CepHBIN aHTUAPUA U CIIOCOOBI €r0 IOCTaBKH Ha MPEANPHUATHE; JOCTOMHCTBA U
HEJOCTATKU METOA.

CynbhupoBaHie CEpHBIM aHTUAPUAOM B MHEPTHBIX PACTBOPUTENAX: CXeMa U
MEXaHU3M peakiuy, CyIb(PUPYIONIUE YAaCTULIbI, BIUSHUE CTPOEHUS cyOcTpara
U TOJSPHOCTH Cpelbl Ha HamNpaBlIe€HHWE U CKOPOCTh peakluu; o01acTh
NPUMEHEHHUS; XapaKTepUCTUKA CEPHOTO aHTHJIPUIA U CIIOCOOBI €ro 10CTaBKU
Ha IpeANnpuaTHe, JOCTOMHCTBA METOA.

CynbgupoBaHue apeHOB CEpPHBIM aHTHIPUIOM M OJE€YMOM: CXEMbl U
MEXaHU3M peakiuil, Cyab(pUpPYyIONIUe YaCTULIbl, BIUSHUE CTPOEHUS cyOcTpara
Ha  HampaBJeHME M  CKOPOCTb  peakiuH; 00JacTb MNPUMEHEHHS;
XapaKTepUCTHKA CyNb(UPYIOIINX areHTOB; CTaHJApTHBIE PACTBOPHI OJIEYMa;
OCHOBHBIE JOCTOMHCTBA U HEOCTATKU METOJOB

HutpoBanue KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTOW: 00JacTh MPUMEHEHHUS
Y IIpUMEPBI HUTPOBAHMUS; CKOPOCTh M MOPAJIOK CIIMBA PEareHTOB, HUTPATOPHI;
JOCTOMHCTBA M HEIOCTAaTKM METOJA; IIyTH COBEPUICHCTBOBAHHS METOJA
(HUTpOBaHME B NPUCYTCTBHM KaTajlU3aTOPOB, C a3€OTPONMHONH OTTOHKOM
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

BOJIbI, B MHEPTHOM PAacTBOPUTENIE, B YKCYCHON KHUCIIOTE).

HutpoBanue ankaHoB pa30aBIeHHON a30THOM KUCIIOTON: CXEMbl; MEXaHU3MbI
peakuuii 1 00pa30BaHUs aKTUBHBIX YaCTHII, BIMSHUAE CTPOCHUS CyOCcTpaTa Ha
CKOpPOCTb M HAIPaBJICHUE pEaKlUH, JOCTOMHCTBA M HEAOCTATKUM METO/a;
IIPUMEPBI HUTPOBAHUS.

HutpoBaHnue a30THOM KMCIOTON B YKCYCHOM aHTHAPUIE: CXEMa U MEXAaHU3M
peakuuu, cxema o0Opa30BaHUS HUTPYIOUIMX YAaCTHIL, BIMSHUE CTPOCHMS
cyOcTpata Ha CKOPOCTb M HAIlpaBJIEHHE peaklHH; 00JIaCThb NPUMEHEHUS;
JIOCTOMHCTBA U HEIOCTAaTKH; IPUMEPbl HUTPOBAHUS.

HutpoBaHne KOHUEHTPUPOBAHHOW A30THOM KHUCIIOTOM: CXE€Ma M MEXaHHU3M
peakuuu, cxema o0Opa30BaHUS HUTPYIOIIMX YaCTUI, BIUSHUE CTPOCHHS
cyOcTpara Ha CKOPOCTh M HAalpaBlIEHHUE PEaKIMH; BIUSHHE KOHICHTPALUU
KHCIIOTBI, TEMIIEpaTyphl, IMEPEMEIINBAHUSA, MOIYJS BaHHBI Ha IPOLECC
HUTPOBAHUS.

HutpoBaHue apeHOB CMEChIO a30THOM M CEPHOM KHCIIOT: CXEMa U MEXaHU3M
peakuuu, cxema oOpa30BaHUS HUTPYIOIIMX YACTULl, BIIUSHUE CTPOCHUS
cyOcTpata Ha CKOPOCTb M HalpaBlIEHHUE pEaKlUH; COCTaB U TEXHOJIOTHUS
IIOJIy4EHUSI HUTPYIOLIEH CMECH; NPUMEPhl HUTPOBAHMS PaA3JIMYHBIX KJIACCOB
COCIMHEHUM.

HutpoBanue apeHOB cMecbl0 a30THOM M CEpHOHM KHCIOT: 00JacTb
IIPUMEHEHHUs, NPUMEPBI; JTOCTOMHCTBA M HEJOCTATKHM METOJA; CKOPOCTh M
NOPSJOK CJIMBA PEAreHTOB; HUTPATOPHI; BIUSHUE KOHLEHTPALUU KHUCIIOT,
TEMIIEPATYPHI, NEPEMEIINBAHNSA, MOIYJS BaHHbI Ha IPOLECC HUTPOBAHMS,
TUIIOBAs CXE€Ma BBIJIECIICHUS TPOYKTOB PEAKLUH.

Hcnonb30BaHue rajJOreHUI0B B CHHTE3€ THOCIMPTOB, THO3(DUPOB, HUTPUIIOB
U CyIb(OKHCIOT: CXEMbl M MEXaHU3Mbl pEaKIUi, BIUSHUE CTPOCHUS
cyOcTpara, HykKJIeopuiIa U YCIOBUM PEAaKIMH Ha CKOPOCTb U HaIlpaBJICHUE
peaKIuu, KaTaau3aTopsl.

Hcnonb30BaHue AIKWITAIONEHUJOB B CHHTE3€ IEPBUYHBIX, BTOPUYHBIX M
TPETUUYHBIX AMMHOB: CXEMbl M MEXaHU3Mbl pEaKLUid, BIHUSHUE CTPOCHMS
cyOcTpata M TajoreHuja Ha CKOpocTh peakuuu. CrernuaiabHble CHUHTE3bI
NEPBUYHBIX M BTOPUYHBIX aMHMHOB (QJIKUJIMPOBAHHWE AaMHUJOB, HMMHJIOB,
A30METHHOB).

Hcnonb30BaHWe apUITAIIOTEHHUIOB B CHHTE3€ IEPBUYHBIX, BTOPHUYHBIX H
TPETUYHBIX AMHUHOB: CXEMbl M MEXAHU3Mbl PEAKLMH, BIASHHUE CTPOCHUS
cyOcTpara u yCJIOBHUIl Ha CKOPOCTh pEaKIUHy.

Hcnonp30BaHne aJIKWII- U apUIITATIOT€HU]IOB B CHHTE3€ MPOCTHIX A(PUPOB:
CXE€MBbl M MEXaHU3MBbI PEaKIfii, BIUSIHUE CTPOCHHS CyOCTpaTa U yCIOBUI
peaKuy Ha CKOPOCTh U HAIPaBJICHUE PEaKLIUU.

HyxieodunpHoe 3amelieHe rajoreHa B ak THBUPOBAHHBIX M HE
AKTHBUPOBAHHBIX APWIITAIOTCHUIAX: CXEMBI U MEXAHU3MBbI PEAKIIUH,
BJIIMSIHUE CTPOEHUS cyOCTpaTa, rajloreHa U yCJIOBUI peakiiii Ha MEXaHU3M U
CKOpOCTh peakiuu. [Ipumepsl peaknuii.

HykmeouIbHOE 3aMeNIeHNE TaNoreHa Y Sp -THOPH/IHOTO aTOMa YIIIepo/Ia Mo
MOHO- ¥ OMMOJIEKYJISIPHOMY MEXaHHU3MY: CXEMbl, MEXaHU3MBbI, CTEPEOXUMHUS
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20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

peaxIuii, BIUSHUE CTPOCHHS cyOcTpaTa, CHIIbl HyKJIeopuia, Kataau3aTopa u
pacTBOPUTEIIS HA MEXAHU3M U CKOPOCTh peakuuu. [lopsaok peakuuii.

Cunte3 cynb(OKUCIOT C TMOMOMIBIO CYIb(UT- U TUAPOCYIb(UT-HOHOB:
CXeMBbl W MEXaHU3MBbl PEAKIMH C TaJOreHHJAaMH (ATaKyIOUIME YacTUIIBL,
JTUMUTHPYIOIIAsA CTaJusi, BIMSHHE CTPOCHUS cyOcTpaTa Ha HalpaBiICHHE U
CKOPOCTb pEaKIIUu).

C-, N-, O-HutposupoBanue (BTOPUYHBIX M TPETHYHBIX aMHUHOB, (PEHOJIOB,
CIIUPTOB, AJIKAHOB): CXEMbl M MEXaHHU3Mbl PEAKIUM, BIUSHHE CTPOCHHE
cyOcTpara Ha HalpaBJICHUE U CKOPOCTh PEAKLIUH, BIUSHUE YCIOBUI peakiuu
Ha BBIXOJI IPOAYKTA.

Peakuus azocoderaHus ¢ apeHaMM: CX€Ma U MEXAHWU3M pPEaKLMU, BIUSHUE
CTPOCHHUSI HMCXOJHBIX BEIIECTB W YCIOBHH pEaKIMU Ha BBIXOJ LIEJIEBOTO
MPOIYKTa, IPUMEPHI PEaKIHil.

Hutpo3upoBanue nmepBUYHBIX, BTOPHYHBIX U TPETUYHBIX AMHHOB: CXEMBI U
MEXaHM3Mbl PEaKIui, BIUSHHUE CTPOEHHE CyOCTpaTa Ha HalpaBiIeHHE H
CKOPOCTh PEaKIIHH.

Peakuust  aua3oTupoBaHMsS: CXeMbl UM MEXaHHU3Mbl  0OpazoBaHUs
HUTPO3HUPYIOIINX YaCTHIl W PEAKUWH IUA30THPOBAHMS;, BIUSHHE aMHHA U
KHUCJIOTHOCTH CpEJIbl Ha CKOPOCTh pEaKLMM; CTPOEHHUE U YCTOHYMBOCTH
apoOMaTHYECKUX U al(aTHYECKUX CoJiel AUA30HUS.

3aMeHa Iua3orpymmbl Ha THAPOKCHI, THAPAZHHOTPYIITY U BOJIOPOJI: CXEMBI,
YCIIOBUSL PEaKIUi, KaTajau3aTopbl, TOCTOMHCTBA U HEJOCTATKU COBMEIICHHS
omepanuil AMa30TUPOBAHUSA U pPa3loXKeHHs coieil nuazonus. llpumepst
peakiuii. 6. 3aMeHa AMA30TPYIIBl HA TalOreH, CyIb(OXJIOpUA, IIUAHO- U
HUTPOTPYIIBI: CXEMbl W YycloBHUS peakuuid 3annmeiepa, [artepmana,
[[lnmana, mpuMepsl peaKUi.

Jlna3oTupoBaHue apOMAaTHIECKUX aMUHOB: CXeMa PeaKIiH, BITUSHHIE
TEMIIepPaTypbl, KHCIOTHOCTH CPEJIbI, IIEPEMEITHBAHMS, KOHIICHTPAIIUH U
MOpsAJIKa CMEIIEHUS PEeareHTOB Ha BBIXOJ 1I€JIEBOr0 NMpoayKTa. TpeboBaHus K
ammaparype

[TomyueHue TrajoOreHUIOB U3 HENPEICNbHBIX COCIUHEHUI: CXeMbl U
MEXaHHM3MBbl PEaKIUi PaJUKAIBbHOTO U AJIEKTPOQPHILHOTO MPHUCOSAMHEHUS
TaJIOTeHOB, TaJOT€HOBOJOPOJIOB U THIIOTAJIOTEHHBIX KHUCJIOT, BIIHMSHHE
cyOcTpara U peareHTa Ha CKOpOCTb U HampaBieHue peakuuu (MapKOBHHMKOB,
Kapamn).

['eTeponuTHdeckoe TrajoreHHpOBaHWE KAapOOHOBBIX KHCIOT: CXEMBI |
MEXaHH3MBI PEaKIUH (aTaKyolue YaCTHUIbI, JTUMUTHPYIOIIAS CTaus),
BIUSTHUE CTPOEHUsSI cyOcTpaTa W TajoreHa Ha CKOPOCTb PEAKIIMH, PUMEPHI
peakuuil.

3. CuHTe3 XJIOPaHTHAPUIOB KApOOHOBBIX KHCJIOT: CXEMBl M MEXaHU3M
peaxkuu. 4. TereponuTHYeCKOe TaJlOTeHHpPOBAHUE KapOOHUIIBHBIX
COCIMHEHUI: CXeMa U MEXaHU3M PEaKI[1H, KUCIOTHBIN U MIETIOUYHON KaTaus,
BIIMSTHUE CTPOEHUS CyOCTpaTa Ha CKOPOCTh peaklnu; raiodopmHas peakius,
cXeMa M MeXaHU3M, IIPUMECHEHHE.

['omonuTHYeCcKOe rallorTeHUPOBAHHUE AJKWUJIAPEHOB: IMPUMEPHl U HEJOCTAaTKU
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MeTo/a, crenu(uuecKkrue MEePeHOCUUKH TaJloreHa, MEXaHM3Mbl PEaKklUui ¢
ucnonb3oBanueM CIII', ”HUIIMATOPBI, KHTUOUTOPHI, TEMIIEPATypA.

[Inanupyemsle
pE3yNbTaThI
ocBoeHnus Neb5-7

10.

11.

12.

13.

[oMoMTHYECKOE TAJIOTCHUPOBAHHUE AJIKWIAPCHOB: CXeMa W MEXaHH3M
peakinuu (aKTUBHBIC YaCTHIIBI, JUMUTHPYIONIAS CTAIMs); BIUSHHE CTPOCHHS
cyOcTpata ¥ TpPUPOIBI TaJOTeHAa HAa CKOPOCTh M HAIpPaBJICHUE PEaKIIHH,
TETIOBOM 3PP EeKT, CETEKTUBHOCTD.

['ajoreHnpoBaHNEe apeHOB: CXEMbI; MEXaHW3MbBI PEAKIMH W O0Opa30BaHUS
AKTHBHBIX YaCTHII; KaTalIW3aTOPbl, BIMUSHUE CTPOCHUS CyOCTpaTa, MPHPOIbI
rajoreHa, TEMIepaTypbl M pPacTBOPUTENS HA CKOPOCTh W HalpaBJICHHE
peaKum.

8. OcobenHoCTH OPOMHUPOBAHHS aPEHOB B OE3BOJHON Cpejie B MPHUCYTCTBUHU
kucior Jlpronca: cxema peakiud, OCHOBHBIC TEXHOJIOTHYECKHE CTaJIuu;
MIOJITOTOBKA CBIPHsI; PEAKTOPHI; XUMHU3M METOJIOB pereHepariu Opoma.
OCOOCHHOCTH XJIOPHPOBAHUSI apeHOB B OE3BOJHOW Cpelic B MPHUCYTCTBUHU
kucinoT Jlpromca: cxema peaklMh; OCHOBHBIC TEXHOJIOTUYECKUE CTaJIWu;
MIOJITOTOBKA CBIPhsI; PEAaKTOPbI; 00pabOTKa MPOYKTOB M OTXOISIINX Ia30B.
[oMoMTHYECKOE TaIOTCHUPOBAHME QIKAHOB: MHPUMEpPbl U HEIOCTATKU
MeToa, Crenu(UIEecCKUe MEePEHOCUYMKU TajoreHa, MeXaHH3Mbl pPEaKIui C
ucnonp3zopanueM CIIT', ”HUIIMATOPBI, HHTUOUTOPBI, TEMIIEPATYPA.

3ameHa TrHIpOKcHiIa B ()EHOJNAX Ha TAJIOTeH C MOMOIIBI0 TaOTCHUIOB
dochopa U XJIOPUCTOrO THOHMJIA: CXEMbl M MEXAHHM3M DPEaKIUH, BIHSIHUE
CTpOCHHUE cyOcTpaTa Ha CKOPOCTh PEaKIIUH, IPUMEPHI PEAKITHIA.
['omMonuTHYECKOE TaIOTEHUPOBAHHUE AJTKAHOB: CXEMbl U MEXaHHM3M PEaKIHH
(aKTUBHBIC YaCTUIIBI, TUMUTHPYIOIIAS CTa/IMs1); BIUSHUE CTPOSHHsI cyOcTpaTa
U TMPHUPOJABI TajoreHa Ha CKOPOCTh M HANpaBJICHUE PEaKIUH, TEIUIOBOM
3¢ (eKT, CENeKTUBHOCTD.

3aMeHa THUAPOKCWJIA B CIHPTaX HA TAJIOTCH C TOMOIIBI0 XJIOPHUCTOTO
THOHHJIA: CXEMa, MEXaHU3Mbl M CTEPCOXUMHS PEaKIIMH, BIHMSHUE CTPOCHHE
cyOcTpaTa Ha CKOPOCTh PEaKIIUH.

3amMeHa THIPOKCHIA B CHUPTax Ha TalOreH C TOMOUIBIO TAJIOTCHUIOB
docdopa: cxembl, MEXaHU3MBbI M CTEPEOXUMUS PEAKINi, BIUSHUE CTPOCHUS
cyOcTpaTa Ha CKOPOCTh PEaKLUH, TIPUMEPHI PEaKInii.

3amMeHa THPOKCHIIA B CITUPTaX Ha TAIIOTEH C MOMOIIBIO TAJIOTEHBOIOPOTHBIX
KUCIIOT: CXEMbl M MEXaHU3M peaKlui, BIMSHUE CTPOCHHE CyOcTpaTa W
peareHTa Ha CKOPOCTh pEakiH, MOOOYHBIC pEaKIUH, KaTaJIu3aTophbl,
TEXHOJIOTHUSI.

3amMeHa rUIPOKCHUIIa B KapOOHOBBIX KUCIOTAX Ha TAJIOTSH C MOMOIIBIO
rajoreHu10B hochopa 1 XJIOPUCTOTO THOHHIIA: CXEMBI K MEXaHU3M PEeaKIHi,
BIIMSIHUE CTPOSHHE CyOCTpaTa Ha CKOPOCTh PEaKIIHH.

O-AnkunupoBaHue  (EHOJNIOB:  CXEMbl W MEXaHU3MBl  PEAKIH,
AKWIMPYIOIUE areHThl U UX aKTHBHOCTH, BIHMSHUE CTPOCHHs cyOcTpara Ha
CKOPOCTb PEaKI|H, KaTaIu3aToOPbl, IPUMEPHI PEaKIIHii.
C-T'aloreHOMETHJIMPOBAHUE W aMHHOMETHIIMPOBAHHE apeHOB: CXEMbI M
MEXaHMU3Mbl PEaKIHi (aTaKyroIlMe 4YacTHUIbl, JIMMUTHPYIOLIAs CTaaus),
BIIMSIHUE CTPOCHHE CYOCTpaTa Ha CKOPOCTh M HANIPABJICHHE PEaKI[HH.
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C-T'unpokcuankunupoBanue amupaTuyecKux U apOMaTHUECKUX COCTUHEHHI:
CXEeMbl M MEXaHHU3Mbl pEaKUWi, KHUCIOTHBIA M OCHOBHOW Karajus,
(arakyronige 4YacTHIlbl, JUMUTUPYIOIIAs CTaaus, BJIUSHUE CTPOCHUE
cyOcTpara Ha CKOPOCTh U HalpaBlICHUE PEaKInu).

AnxunupoBanusi apeHoB no ®punento-Kpadrcy ankeHamMu U CIUpPTaMHU:
CXEMbl M MEXaHU3Mbl pEaKLUM, JIMMUTHPYIOLIAs CTaaus, KaTalu3aTophbl,
3eKTpoUIIbHBIE YaCTUIbI, BIUSHUE CTPOCHMsI cyOcTpaTa U peareHTa Ha
CKOPOCTb pEaKIMH, HETOCTATKH.

AnxunmupoBanue aperoB o @punento-Kpadrey ankuiraioreHuamMu: cxema
¥ MEXaHU3M PEaKIIUH, KaTallu3aToOPhl U 3JEKTPO(PHUILHBIC YaCTUIIbI, BIHSHIC
CTpoeHHEe cyOcTpaTa, TaJOTCHHJAa U Karajau3aTopa Ha CKOPOCTh U
HaIpaBJIEHUE PEAKIMU, HEJOCTATKU METO/A.

AnxumupoBanue 1no @puzpenio-Kpadrcy: cxema M MexaHM3M peakiuw,
JTUMUTHPYIOIIAs CTaAusi, BIHSHHUE CTPOEHHUS CyOcTpaTa Ha CKOpPOCTb
peakuuy, aJKUJIUPYIOIIUE areHThl U KaTalu3aTopbl, OCHOBHBIE HEJIOCTaTKH,
«KUHETUYECKUI» U «TePMOJUHAMUYECKUI» KOHTPOJIb PEAKLIUH.
O-AnKunupoBaHUE COUPTOB: CXEMbl U MEXAHU3MbI PEAKLIHM, ATKWINPYIOLINE
areHThl W WX AaKTUBHOCTh, BJIUSIHUE CTPOCHUsI CyOCTpara Ha CKOPOCTh
pEaKUHH, KaTaIn3aTOPbl, IPUMEPHI PEAKIIU.

N-AnkuwipoBaHue cnupTaMd U (HOPMANIbIAECTUIOM B MYPaBbUHOW KHUCIIOTE
no OwmBainepy-Kmapky: cxembl, MeXaHHU3Mbl U YCJIOBHS PEaAKIUH,
KaTaJn3aTop, JOCTOMHCTBA U HEAOCTATKU METOJIOB.

N-AnKuarpoBaHUE AIKWITAJIOTEeHUIAMH, rajoreHoCIUpTaMHU u
SMOKCUCOECUHEHUSAMM: CXE€Mbl M MEXaHU3M pEeaKlui, BIHUSHUE CTPOCHUS
cyOcTpara u peareHTa Ha CKOPOCTh pPeaKIMU, YCIOBHS peakluu, JOCTOMHCTBA
Y HEJIOCTaTKU METOJIOB.

N-AnkwinpoBanue auMeTWICyabdaroM, »sdupamMu  CyJIbPOKUCIOT U
AJKEHaMM: CXEMbl M1 MEXaHU3Mbl PEaKIuii, BIUSIHUE CTPOEHUsS cyOcTpaTa Ha
CKOpPOCTb pEaKIUii, YCIOBUS PEAKIIHM, TOCTOMHCTBA U HEJOCTATKU METOOB.
AuunnmupoBanue apenoB o ®pugento-Kpadrey: cxema u MexaHU3M peakium,
AIMIMPYIONIME areHThl M KaTalau3aTophl, BIUSHUE CTPOEHUs cyOcTpaTta,
AUWJIMPYIOLIEr0 areHTa M KaTajau3aropa Ha CKOPOCTb M HalpaBlICHHUE
pEeaKuuu, IPUMEPBI.

CuHTe3 apoMaTHYECKUX AalbJETHAOB W THUIPOKCHUKUCIOT 1o [aTTepmany-
Koxy, Bunbcwmaitepy, Tumany-Peitmepy u Konpbe: cxempl, MeXaHU3MBI U
YCIIOBHSI pEaKIui, BIUSHHAE CTPOCHHS CyOCTpaTta Ha CKOPOCTh U
HaIpaBJIEHUE PEAKIIUU, IPUMEPHI.

O-AuunupoBaHHUe: CXE€MbI, MEXAaHU3M U YCIOBUS PEAKUUHU, ALMIUPYIOLINE
areHThl, WX AaKTUBHOCTb, JIOCTOMHCTBA W HEIOCTAaTKH, KaTaJau3aTophl,
peaxiuu 3TepruPuKaliy U nepedTepuduKalim, IpuMepsbl.

AUUInpoBaHUE AMUHOB KapOOHOBBIMU KUCIIOTaMH, X dPUPAMU U aMUTAMU:
CXEMBbI, MEXaHHU3M U YCJIIOBUS PEAKLNI, KUCIOTHBIM U OCHOBHOM KaTaJu3,
JIOCTOMHCTBA U HEJJOCTATKU METOA0B

AnmIMpoBaHWE aMWUHOB aHTHAPHUJIAMH W XJIOPAHTHAPUIAMU KapOOHOBBIX
KHUCJIOT: CXEMbI, MEXaHU3M U YCIIOBHUS peaKlMil, JOCTOMHCTBA U HEJOCTAaTKH
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MeTona. CHHTE3 XJIOPaHTUIPHUIOB KApOOHOBBIX KHCIIOT: CXeMa M MEXaHU3M
peakiuu.

27. N-AumnupoBaHue: CXEMbI 1 MEXaHHU3M PEaKIINH, AlHIUPYIONINE areHThI, UX
AKTHUBHOCTb, JIOCTOMHCTBA U HEJIOCTATKH, KaTaIM3aTOPHI.
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