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PA3EJ 1. XAPAKTEPUCTHKA ITIPOT'PAMMBI

[Ipu paszpaboTKe TONOJNHUTEIHHON Ipo(eCCHOHAIBHON TPOrpaMMBbl MOBBIILICHHS
KBalTUGbUKALUY 10 TEME «XUMIYECKUNA U JIEKTPOXUMUYECKAN CUHTE3S HOBbIX
EHOJOTMYECKN AKTUBHBIX COEIMHEHUIY yunuThiBancs (YIUThIBAILCE):

o mpodeccronanbHblil crapmapt: 13.023 ATpPOXHUMUK-TIOYBOBE], YTBEPIKICHHBIA
pHKa30M MUHKMCTEPCTBA TPYLa U COLUAIbHOM 3allUThL Poccuiickoit Denepanuu
ot 2 centsiops 2020 roma N 551H, Tpymosas dyHkuus - OpraHusaius paboT 1o
o0ecrieueHHIO 9KOJIOTUYECKOU 0e30macHOCTH CENILCKOX03AUCTBEHHOT0
NPOM3BOACTBA U PACTEHHEBOIYeCKoH mpomykuuy (OpraHu3alus SKOIOrHIecKOro
KOHTpONsA  (MOHWTOPHHIA) COCTOSIHWSL ~ KOMIIOHEHTOB — arpO3KOCHCTEMbI 1
Ge3omacHOCTH pacTenueBopdeckor mpomykuun A/01.6. PazpaboTka TEXHOJIOIHA
IPOU3BOICTBA CEIHLCKOXO3AMCTBEHHON MPOAYKIMH, OTBEYAIOLICIo TpeOOBaHUAM
[IPUPOTOOXPAHHOTO 3aKoHORaTenbeTBa Poceutickoit Penepanun A/03.6).

o mpodeccronanbHbii  crapmapt:  26.028  Croempamuct B obylacT  CHUHTE3a
NOJMMEPHBIX ¥ KOMIIOSUI[MOHHBIX ~MaTepUasoB, yTBEP)KICHHBIH NPUKa3OM
MUHECTEPCTBA TPY/la ¥ COLMANbHOM 3amuThl Poccuiickont PDenepalun OT 11
centsiOpst 2021 roga N 59, tpymosast ynkims - JlabopaTopHO-aHATHTHYECKOE
COIPOBOXKIEHHE CHHTe3a IIOJIMMEPHBIX ¥  KOMIIO3HLHOHHBIX — MaTCPHAOB
(IToAroTOBKA CHIPHST X MaTepPHAJIOB JUIS CHHTE3a MOTUMEPHBIX U KOMIIO3ULIOHHBIX
matepuanos A/01.6. PaszpaboTka ¥ KOpPpEKTHPOBKa METOJOB aHAIUTHICCKOro
KOHTPOJIsl CHWHTE3a IIOJMMEPHBIX ¥ KOMIIO3MLMOHHBEIX ~MAaTepHaoB A/02.6.
[IpoBesenue n1abopaTopHbIx ¥ QyHIAMEHTAIbHBIX UCCIIETOBAHUN IOJMMEPHBIX 1
KOMIIO3MIMOHHBIX MaTepraioB A/03.6).

1.1. Henap peasusauuy NporpaMmmal
DopMHUpOBaHUE W/WIM NPUOOPETEHHE HOBBIX MPO(ECCHOHAIBHBIX KOMICTCHIHH

KacarolIMXCcsl OCHOBHBIX METOAOB XHMMHUYCCKOIO M OJJICKTPOCHHTE3a OMOJIOTUYECKUA

akTuBHEIX BemecTB (BAB).



(OS]

CopepIeHcTBYeMbIe U/UIH NpHoOdpeTaeMble KOMIETEHINH
W IJIAHUpYeMble pe3yIbTaThbl 00yyeHus:

Ne IIpuobperaembie Kon xomnereHuuu 3HaTh/YMeETh:
n/unu [TranupyeMbIi
COBEPIICHCTBYEMbIE pe3ynbTar
KOMIIETEHIUH
1. | Kommereruus 1 OTIK-1 [ToaumMaTh | 3HATH
(mpuoOpeTaemast B (byHIaMeHTaIbHBIE OCHOBBI | PyHIaMEHTAIbHBIC
pesynbTate oOydeHus) | XMMHYECKOTO U | OCHOBBI XMMHYECKOIO H
3NEKTPOXUMHUUECKOTO  CHHTE3a. | SIEKTPOXUMUHIECKOTO
Vmets IpeJICTaBIIEHHIE o|cuHTesa B oOmacTH
navboee aKTyalbHEIX | CHHTE3a HOBBIX BAB
HANPABICHUIX  OTOW  OTPaciH
3HAHUH.

2. | Komnerenuus
2(mpuobpeTaemas B
pesyibpTare 00yueHus)

[TKoc CriocoOeH BBINIOIHATD
AHAJIMTUUYECKYE HCCIIEIOBaHUs B
00nacT XUMHUYECKOI0 U
SIEKTPOXUMHUUECKOTO CHHTE3A.

YMeTs BEIIIOJIHATD
AHAIUTHYECKUE
OTIPEJIEIIEHHUS B
COOTBETCTBUU c
aTTECTOBAHHBIMU

METOJUKaMu B 0051acTi
cuHTe3a HOBEIX BAB

PA3JIEJ 2. COAEPKAHUE IPOI'PAMMBI

2.1. YueOHbIH IJIaH NPOrpaMMbl OBLINIEHHS] KBAJIH(PUKAIHH

«XHUMHYECKUN U SHCKTDOXI/IMH‘JGCKI/Iﬁ CHHTEe3 HOBbIX OMOJOrH4eCKH aKTHBHBIX

Karteropust ciyliaresiei:

coeIHHEeH

COTPYAHUKH POCCGHBXOBH&D;BOP&,

PocrnotpebHansopa,

HCIIBITATENIbHEIX LIEHTPOB Poctecra, MarucTpaHThl, aCliMpaHThl A IIpernogaBaTeyid By30B,

COTPYIHUKH CITy’KO KOHTDOIS Ka9ecTBa [Pe/IIPHsTHHA ATIK. TpeGoBanus K CIyLIATEIIAM:

BBICIIEC O6pa30BaHI/I€ B 00JlacTH XUMUHU, 3JIEKTPOXHUMHUY, 6I/IOJ'[OFI/II/I, arpoxuMui,

QU3KOIOTHY ¥ OUOXUMUU PACTEHHH,

dopma 06ydeHus: ¢ TPUMEHEHIEM IUCTAHIIMOHHBIX 00Pa30BATEBHBIX TEXHOIOTUN

Pesxum 3auaTuii: 4 gaca B I€Hb, 4 paza B HEJICIIIO

Cpok ocBoeHUs: 4 Heneu, 2 IHs

TpynoeMKOCTb IIpOrpaMMbl: 72 aKaJeMUYeCKUX 4acoB



No HanmeHoBauue Bceero B ToM upciie BHEAYIWTOPHBIC @opmel
6 6 aTTECTaLlUU,
/11 pa3/IeNoB, TeM aK.4acoB yueOHBIE 3aHz{TI/I$[, yueOHas e
padoTa P
Cam. Jlexnuu [Ipaxrt.
padora 3aHATUA
1 [Pasmen 1 Meronsl 24 16 8 .
OpraHu4YecKoro CHHTE3a TectupoBanue
2 |[Paznmen 2 24 16 8 - TecTupoBanue
MeTtoabl
HIIEKTPOXUMUUYECKOTO
CUHTE3a
3 |Pa3men 3 24 16 8 - TecTupoBaHHE
CunTe3 OHOIOTMYECKU
AKTHBHBIX BEILECTB
lTorosas arTeCcTalus 3auéT B popmMe TECTUPOBAHUA

2.2. VyeGHO-TeMaTHYeCKHH IJIaH NPOrpaMMbl MOBBIIIEHUs KBAJIH(PUKAIUH
«XHMUYECKH U 3JeKTPOXUMHYECKUN CHHTE3 HOBBIX OHOJOIrHYeCKH AKTHBHBIX

COeNMHEH U

No Bupr yaeOHBIX 3aHATUH, ) [TnarupyeMbIi
Ne paznena Coaeprxanue ;

n/1 KOJI-BO K. 4acoB pe3ysbTaT

1 2 3 4 5

X Pazpmen I MeToasl OpraHuyecKoro CUHTE3a
Tema 1 Jlexnus 1, 2 ak.4. Knaccupukaips peakuud | 3nanue
Knaccuduxanus 0o THINy 00pasoBaHUS H | TEOPETUUECKUX
OpPraHuvecKux pa3pbiBa CBSI3EH B | OCHOB
COEMHEHHUH U JUMUATUPYIOLIEH  CTaauH, | IPOTEKAHHC
peaxuui. [0 THUIy peareHTa M II0 | OPraHUYEeCKUX
Croco0b1 COOTHOIIIE-HUIO yucsa | MpeBpalleHu# B
pa3pblBa MOJIEKYJT ~ PEareHTOB M | XUMUUYCCKUX
KOBAJICHTHON IIPOJIYKTOB. Teopus | peakmusaxX
cBsi3U. Peaxius [EPEXOJHOTO  COCTOSHUSL.
HYKJIEO(QHUIBHOTO ['MneprnoBepXHOCTh
3aMeIeHus y [IOTEHIIMATBHON OJHEPIUH,
HACBUILIEHHOTO KOOpJMHAaTa %4

aroMa yriepona.

SHEPreTHUYECKUH IIPOPUIL
pEeaKLuH.
TepMonuHaMUYECKHE
mapamMeTpsl  aKTHBAllWH.
Kunetnueckue ypaBHCHUS




Ne Bunpr yueOHBIX 3aHATHH, [lmanupyeMbIi
Ne paznena Copneprxanue
/11 KOJI-BO @K. 4acOB pe3ynbTar
1 2 3 4 5
OCHOBHEIX THIIOB PEAKIIMH.
MeTo1bI
HKCTIEPUMEHTAILHOTO
H3YUCHUs] KHUHETHKH W
MEXaHH3MOB pPEaKLIMH.
CamocTosITeNbHAs [TpopaboTka 3HaHue
pabora 1, 6 ax.4. TEOPETUYECKOIO TEOPETUYECKUX
marepuaia: OCHOB
knaccuuKanus OpraHUYeCKUH
OpraHUYyecKux OpeBpallecHui B
COCAMHEHUM ¥ peakIui. | peaKiusx.
Crioco0sl pa3peiBa | YMeEHHE
KOBAJIEHTHOH CBSI3H. | BBIIOJIHATD 7
Peakius HYKI€0(QUIBHOTO | HOAOMPATEH
3aMEIIEeHU y | HeoOXOMMELE
HACBILIIEHHOIO aToMa | KOMIIOHEHTEI
yTIepoaa. OpraHuvecKoro
CHHTE3a
Tema 2 Jlexnusg 2, 2 ak.u. Hyxneopunsraoe 3HaHue
Hyxneodunsnoe 3aMellEeHne B | TEOPETHUECKUX
3aMelLeHue Yy i (haTHUECKOM psilty. | OCHOB u
anu(haTUIecKoro Mexanmsmel SN1 u SN2, | IpakTHYSCKHE
TPUTOHAIBHOI'O CMEIIaHHbIN HOHHO- | HAaBBIKH
aToma yriepoza. TIapHbIH MEXaHU3M. | IIPOBEICHHUS
Peaxuuu Brusuue CTPYKTYPBI | OpraHUYECKUX
aLMIMPOBAHU. cybcTpara M TIONSPHOCTH | IPEBPAICHUE B
pPacTBOPHUTENSA Ha | XUMHYECKUX
CKOPOCTM M  MEXaHM3M | peaKiusx
peaxiuu.
CamocTosTeNnbHAsd [TpopaboTka 3HaHue
pabora 2, 5 ak.4. TEOPETUYECKOTO OpraHUuYecKue
MaTepuaja: [IpeBpalieHuss B
HYKJICO(QUITBHOE CHHTE3€ BEIECTB.
3aMEIlEHUE y | YMeHue
amudaTUIecKoro nonouparthb
TPUTOHAIBHOTO aToma | He0OXOIUMEBIE
yrIIepoaa. Peakuuu | KOMIIOHEHTEL B
AIFIIMPOBAHUSL. CHHTE3€ peaKLui.




SJIEKTPOJIU3EPOB.

No Bup! yaeOHBIX 3aHATUH, ) [TmanupyeMplit
Ne pazpena ConeprxaHue
n/n KOJI-BO aK. 4acoB pe3yibTar
1 2 3 4 3
Tema 3 Jlexuus 3, 4, 4 ax.4. Tunuyssle MEXaHU3MEI | 3HAHUE
Peaxnun HYKJIe0(QUIBHOTO TEOPETUYECKUX
3aMelIeHUs B 3aMelleHusT y Sp2 — | OCHOB U
apoMaTHHYECKOM TUOPUIHOTO aToMa | IIPaKTUYECKUE
snpe. Peakuun yriepoza. BUHUIBHBIN | HABLIKK
SNEKTPOGHUIBHOT KaTHOH. Momno- ¥ | IPOBENEHUL
0 3aMEeILEeHus B OUMOJIEKYJIAPHEIE OpraHUYEeCKUX
apoMaTHUECKOM IPOLIECCHI MpEeBpalllcHud B
psiy. HYKJI€0(QUIBHOTO XUMAYECKHX
3aMEIECHUS B | peaKLuIX
apOMaTHUYECKOM psiny.
Karanmuz  mepexOomHbIMU
MeTaJlIaMH.
Hyxneodunsaoe
3aMeIleHue B
HUTPOTIPOU3BOAHBIX
OeHnsona.
DnexTpopuIbHOE
3aMelieHHe y  aroMa
yriepoja. MexaHu3MBI
3aMEIIEHHS.
HyxneohuapHbI KaTalu3
3NEKTPOPUIBHOTO
3aMELIEHHUS. Bnusuue
CTPYKTYphI cybcrpata U
spdexToB  cpemsl  Ha
CKOpPOCTh M HAaIIpaBJIEHHE
pEaKI M.
CamocTosATebHas [IpopaboTka 3HaHue
paboTa 3, 5 ax.4. TEOPETUYECKOTO TEOPETUUECKUX
MmaTepuana: Peaknuu OCHOB u
3aMEeIleHUs B PAKTUIECKUE
apOMaTUYECKOM SIIIPE. HaBBIKH
Peaxiuu MIPOBEAECHUSA
3NEKTPOPUIBHOTO OpPTaHUIECKUX
3aMELLIEHUS B IpEBPALICHUH B
apoOMaTHYECKOM PALY. XUMUYECKUX
peaKIHsIX
2 Paznen I MeTonbl 3JIeKTPOXUMUYECKOIO CHHTE3a
Tema 4 Karongnrie MaTepualel. | JHaHHE
Karonusie u TpeGoanust x HUM. BHUIEI | TEOPETUYECKUX
aHOIIHBIE KAaTOAHBIX ~ MaTepHUaloB. | OCHOB KAaTOMHBIX
MaTepuabl. V3menenus COCTOSIHUSA | ¥ AHAO/IHBIX
Koncrpyknun MTOBEPXHOCTH KaTOJIOB. | MAaTEpPHAJIOB.
snexrponusepoB | Jlexuus 5,6, 4 ax.u4. AHOJIHBIE MaTepuansl. | YMETh
Buisl AHOJHBIX | pa3OupaThes B
marepuasoB. Jluadparmel | KOHCTPYKIUH
u MeMOpaHBI. | 3JIEKTPOIIU3EPOB
KoncTpykuuu




Ne Buier yueOHBIX 3aHATUH, [InarupyeMbIi
Ne paznena ConeprkaHue
n/n KOJI-BO aK. 4acOB pe3ybTaT
1 2 3 4 3
Tema 5 BoccraHoBeHue YmMmenue
DIEeKTPOCUHTES U YIJIEBOJIOPOLIOB. pas0upaTbess B
MEXaHHU3MbI O6pazoBanue pasHBIX  BHIAX
KaTOIHBIX AHUOHPAIUKAJIOB. 3JIEKTPOCUHTE3A C
peakuui ¢ Peaxiiuu y4acTUEM
yyacTHeM AHHOHPAIUKAJIOB. OpraHuvecKux
OpraHUYEeCKHUX BoccranoBienue BEIIECTB
COeUHEeHUH rajJoreHCcoAepKallX
COCIUHEHUH.
CamocTosTenbHas
~ BoccranoBnenue
pabora 4, 8 ax.u. .
HUTPOCOCTUHECHUH.
Boccranosnenue
HACBHIITIEHHBIX
KapOOHUIIBHBIX
COENIMHEHUH u ux
IIPOM3BOHEIX.
Boccranosnenue
KapOOHOBBIX KHUCIIOT K HX
IIPOU3BOTHBIX.
Tema 6 Oxucnenue Ymenue
OJNEeKTPOCHHTES U YTJIEBOJOPOLIOB. BEIOHpATH
MEXaHU3MBI Oxucnenye KapOOHOBBIX | HEOOXOMUMEIE
AHOIHBIX KHCJTIOT. OxKucneHue | BEeLecTBa TUIst
peakuuii ¢ aAMMHOB. OxucieHue | IPOBEACHUS
y4acTheM Jlexnus 7,8, 4 ax.4. KHCJIOPOACONEPKAIIUX OKHCJICHUE
OpraHyuvYecKux coemuuenuit. OKUCICHUE | OPraHUYECKHUX
COeMUHEHUN CepoCOepIKaAIIUX COEIUHEHUH.
COEIUHEHHUH.
CoBpemeHHBIe TPUOOPEL, | YMEHHUE
ANIEKTPOhOPE3EI, BEIOMpPATH
SNIEKTPOXUMUYECKIE HeoOX0IuMOoe
CamocTosiTenbHas ~ ~
npubopel I pa3zieneHus | 00opynoBaHue

pabora 5, 8 ax.4.

U CHHTE3a OPraHUYCCKHUX
BEIIECTB

UL IIPOBCACHUC
aHajiysa

Paspmen [II CunTes OMOIOTMYECKH aKTHBHEBIX

BEILECTB
Tema 7. Jlexmus 9, 10, 3HaHHe
MeTtonsr [UAKJIA3AIIHT
CoBpeMeHHBIE 4 ak.4. COBPEMEHHBIX
cepocoIepKaIuX
METObI CHHTE3a METOJIOB CHUHTE3a
reTepoLUKIOB.  MeTomel
NSTUYJICHHBIX DAB, yMEHHUE
LMKIIU3ALUHA N-
reTePOLIUKIUYECKU BEIOPATH
. 3aMELICHHBIX  IUPPOJIOB.
X COEIUHEHUH ¢ HeoOXoIuMEbIe
MeTtomnl LIUKJIN3 a1
OTHUM AHCTPYMEHTEL
, bypaHOBOTrO sIpa.
reTepoaToMOM U UX CUHTE3a
CamocTosTelnbHast V3yueHue COBPEMEHHBIX | 3HAHUE OCHOBHEIE
paboTa 6, 8 ax.d. reTEePOLMKIIMIECKIX KOMIIOHEHTBI
COeNUHEHUU moBeix DAB m
UCIIOJB3YEMBIX B KaueCTBE | YMETh UX
OAB IPUMEHSTH.




Ne Bue! yueOHBIX 3aHATUH, ) [TnanupyeMblit
Ne paznena ConeprkaHue
/1 KOJI-BO aK. 4acOB pe3yJibTar
1 2 3 4 5
Tema 8 Jexuus 11, 12, YmMmenue
CuHTE3B! 4 ax.4. [IpeumyliecTBa XUMHUK Ha | OIPEACTIATH
reTePOLMKIIMYECKI TBEPJIBIX HOCHUTEJSX. | TBEPIbIC
X COSMHEHUH ¢ VMcnonb3oBanue HOCHUTEIHU Ui
HCIIONTE30BAHUEM TBeprodasHbix peakiud B | cunresa GAB
TBEPJIBIX HOCUTEIIEH OpraHHYeCKOM CHHTE3E.
IPOIYKLIHAU
Tema 9. CamocTosTenbHas | AHHEIMPOBAHUE YMenue
AmuHOTHEHO([2,3- pabota 7, 8 aK.4. HNSATUYIEHHBIX LIMKJIOB. | ONPENENATh u
b]rmupunuHEl B AHHENMpOBaHUE oxduparh
CUHTE3€E [IECTHHICHHOTO HEOOXOIUMBIE
KOHIEHCUPOBAHHBIX reTePOLUKIIA. KOMIIaHEHTBI
reTePOLMKIIOB Buonoruueckoe neiicteue | PAB
MOJTUIIMKITHNYECKUX
CHCTEM, TOCTPOEHHBIX Ha
OCHOBE 3-
aAMWHOTHEHO[2,3-
b]nupunuHOB

Pazgen 3. (DOPMbl ammecmauuu U OUCHOUHbIE Mamepuaibl
Bxoanoe TECTUPOBAHHUE

dopma IpoBENECHUSA

JIMCTaHIIUOHHO

BUIbI OLEHOYHBIX
MAaTepUanoB

Tect u3 10 3amanuit B anexrpornoi Gpopme (IIpunoxenue 1)

KpI/ITepI/II/I OLICHHUBAHUA

1 — mpaBusbHBIM 0TBET; 0 — HENPABUIIBHbIA OTBET.
8-10 GamioB — BBRICOKUH yPOBEHD,

5-7 6aniaoB — CpelHUH yPOBEHbD,

MeHee S5 — HU3KUHN yPOBEHE.

Orenka

He npexycMoTpeHo (TECTHPOBAHKE IIPOBOJUTCS C IENBI0 OIPEICICHH
YPOBHsI BIIAJICHUS MAaTEPUAIIOM)

BrixogHoe TecTupoBaHue

dopma npoBeAEHHS

JMCcTaHIMOHHO

Buasl oneHOYHEIX
MaTepHUanoB

Tect u3 10 3ananuii B snextpornoi hopme (Ilpunoxenue 2)

KpHTepHH OLCHHBaHUA

1 — mpaBUIBHBIH O0TBET; 0 — HENIPaBUIIBLHBIA OTBET.

«3auTeHOY» BHICTABIIACTCS CIIyLIATENSIM, €CIIU OHK Habpalu 6 1 Goee
OaJioB

Orenka

3ayTeHO/HEe 3a4TEHO

HNrorosas arrecrauus

dopma UTOrOBOH
aTTeCTalluU

3a4eT M0 UTOraM BBIXOIHOTO TECTUPOBAHUS

TpeboBanus x
WTOrOBOM aTTeCcTallUuU

BrImonHeHne UTOrOBOI0 TeCTa B COOTBETCTBHH C Tp€6OBaHHHMH

Kpurepuu CiymaTesb CUUTASTCs ATTECTOBAHHBIM IIPHU TTOJIOKUTEIPHOM OLCHUBAHIN
OIIEHUBAHUS UTOrOBOro TecTupoBanus (bonee 6 6ayUI0B)
Onenka 3auTEHO/HE 3aUTEHO




Pasnen 4. MaTepuaibHO-TEXHHYECKHE YCJOBUS pealu3allii MPOrpaMmbl

Haumenosanue Bup sanatui HanmernoBanue 000pyIOBaAHMS,
CHEUATU3UPOBAHHBIX ' POTPaMMHOT0 00ECIIEYEHHST
ayIUTOpHH, KaOUHETOB,
nabopaTopui
I 2 3
Aynutopus 231, 234,219 JIEKIIUH MYJIbTUMEIUHHOE
(6 xopmyc) o0opyoBaHue (KOMIIBIOTED,
nonxrouenue kK cetu VurepHer,
nporpamMmel zoom, Bebunap)

5. YyeOHo-MeToquYecKoe o0ecneyenye NporpaMmmal

OcuoBHas JuTepaTypa:

1. Peyros O.A. Opranwdeckas xumust: B 4 4.: YueOuuk mist By3os / O.A. PeyTos,
AL Kypu, K.IT. Bytus. - 5-e uzn. — M. : BUHOM. JlaGoparopus 3Hawui, 2014,

2. Vmaxosa W.IT. 3ammrHble IPYIIE B TOHKOM OPraHAYeCKOM CHHTE3e: y4eOHoe
nocobue / W.II. VYmakosa, H.A. bparuna 3amurHble TIPYHIbl B TOHKOM
opranmdeckom cunHTese, 2004 — 30 c.

3. TOposckas M.A. Xumusi apOMaTHYeCKUX TeTePOLEKIMUECKUX COeIUHEHuM: Yued
roe rocobue / MLA. IOposckas. - M. : BUHOM. Jla6opatopus snanuit, 2015. —
208 c.

4, DIeKTPOXUMUS OPraHUYECKUX COENMHEHUH / mom pen. A.JL Tommiosa, JLI'
deoxtrcrosa. — M.: Mup, 1976. — 731 c.

5. Opranudeckas onekrpoxumusi: B 2 4. / mom pen. B.A. Tlerpocsha,
JL.I.®eoxTucrosa — M.: Xumus, 1988.

JlonouuTe/IbHAS JUTEpaTypa:

1. Benomyxos C.JI., [imurpesckast V.M., Axtommn B.A. u ap. MeTo/ip! aHanmu3a
Cephl IIPX KOHTPOJIE KauecTBa MPOAYKIUK pacTeHueBoscTsa. M.: Msn-po PI'AY-
MCXA unmenu K.A. Tumupsizera, 2015.- 189 c.

MeTozp! aHanu3a IHINEBLIX TPoaykToB. OnpeneneHre KOMIIOHEHTOB U MUIIEBBIX
nob6asok / C. Driem. — CI16: [TIPODPECCHA. 2016. — 560 c.

3. Tomunos, A.Il. Pa3BuTue OTEUECTBEHHON OJIEKTPOXUMHH OPraHUYECKHUX

coequnennit (1940-2002 rr.) / Tomunos, A.IL // Poc. xum.x., 2005, T.XLIX,
No5. C. 4-16.

MNuTepuer-pecypesl:

[\)

. https://xumuk.ru/
. http:// www.chem.msu.su/rus
. Anchem.ru

W N —



10

Chemistry.narod.ru

Chemistry-chemists.com. Xumuueckas 6ubnuorexa Ha fip
bubmmorexa AvaxHome

ChemPort.Ru

b I B

6. Ouenka kayecTBa OCBOEHHS MPOrpaMMbI

OlleHKa KayecTBa OCBOCHHS MPOrpaMMBbl OCYILECTBIIAETCS HA OCHOBE PE3yJIbTaTOB
WTOrOBO}#  arrectanmu  (TecTwpoBaHue Ha  Beixoze). Ciymiarens — CYMTACTCS
aTTeCTOBAHHBIM, €CIIM MMEET OIEHKY OT «6» 1o «10» Ganios.

7. OGpaszoBaTejbHble TEXHOJOTHH, HCIIOIb3yeMble B IIpoliecce peain3aliu
IPOrpPaMMblI

B mporpaMme UCIOIB3YIOTCS PECYPChl, Pa3MEILEHHEIE B CHCTEME IUCTAHIMOHHOIO
obyuenus OI'BOY BO PIAV-MCXA wnmenn K.A. Tumwmpszesa (sdo.timacad.ru),
KOTOpBIE TTO3BOJISIFOT CIYLIATENSIM CaMOCTOSITEIbHO OCBaMBAaThL COIEPIKAaHUE TMPOrpaMMBI
WM OTHEJBHEIX ee pasjenos, ucrons3yoress MOOK, oTkpeiThle 00pazoBaTeNbHBIE U
MHTEPHET — PeCypChl ¥ IIIaTHOPMBI.

8. CocTaBuTeJ I NIPOrPaMMBI

Benonyxos C.JL., m. c.-X. H., K.X.H., podeccop (paszgen 1, TGM&@\

Bparam I'.C., k.X.H., ToueHT (paszen 1, Tema 2)

Ocumnosa A.B., K.X.H., I01eHT (paznen 2, TeMa 5) ﬂ/’

Barnaser H.JI., x.1.H., noueHT (pasnen 2, tema 6)

['puropreBa M.B., k.1.H., moueHT (pasaen 3, Tema 7)
Kapxux O.A., k.0.H., noneHT (pasnen 3, Tema 3) ‘G

Enuceera O.B., x.0.H., gouenT (pazznen 3, tema 9) fmj,&,/ e

Cymxosa JI1.O, accuctent (pasmen 1, 3anaHus ISl CaMOCTOSITENIBHOIO U3yYEHHS ) %

Edanosa E.M., accuctenT (pasznern 2, 3 3aHaHus sl CAMOCTOSITEIIbHOTO U3YUCHYS )

N\

YTBepKIeHO Ha 3aceannu Kaheapsl XUMUU
[Ipotokon Nel2 ot «7» s 202
3aB. kapenpou

/dmutpesckas 1.1/
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IMpunosxenue 1
BxonHoe TectupoBanue

1. V3 HaTpueBoH comu Kakoi kapGoHOBOM KUCIOTH! IpH citapieHny ¢ NaOH MOXHO
OJTYYUTH 2-METUIIIIPOIIAH?

~

0 0
Orser: 1) CHy—CHy—CH,—CZ 2) CHy— CH,— CH,— CH;—CZ
ONa ON

a

P (|:H3
+ CH;—CH—C 0
5 | SoNa 4 CH—CH— CHQ—C</
ON

CH3 a

2. V3 xaKoro #¥30MEepHOTro rekcana pyu OpOMUPOBAHUU Ha CBETY MOIYT ITOJTYYUTHCS
TOJILKO JB& H30MEPHBIX MOHOOPOM3aMEIEHHBIX ?

CHy— CH—CHe—CH—CHy — CH— CH— CH.— CH
Otset: 1) | 2 2 2) CHy;—CH, C‘IH CH,—CH;

CH; CHs

CH;, CH;

‘ o |
3) CH3—$H-—CH—CH3 4) CH3—(II——CH2—CH3
CHs CHs

D

3. Kaxue aToMBI BOJIOPOJIa JIErde BCETo 3aMelIatoTcs Ha XJIOp IIPU XJIOPUPOBaHUY Ha
CBETY COCIMHEHUS:

I 11 [11 I
CH3'— CH_ CHz"— CH_ CH3

I CH;, LeH,

Otset: 1) I; 2) II; 3) IIL.

4. PacmonoXuTh COeMHEHUS B Psifl 110 yOBIBArOIEd CKOPOCTHA HUTPOBAHUS B OJUHAKOBEIX
YCIOBUAX:

NOZ NO; NO;
Cl HO
a) ; 0) ; B)
NOZ NOZ NOZ
OtgeT: 1) a>06>B; 2) a>B>0; 3) B>0>a;
4) 6>a>B, 5) 6>B>a; 6) B>a>0.

5. Kaxo#t apomaTuueckuil yrieBogopos odpaszyeTcs B IpeolIafaroileM KOJIHIECTBE IpU
[UKJIMYECKON TPUMEpU3alUY dTHIIAleThIIeHa !
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Otset: 1) sTunbenson; 2) cMech OpTO- U Napa- AU THIOEH30JI0B,;

3) 1,3,5-tpuatmibdenson; 4) 1,2,4-TpusTHIOEH30T,
5) 1,2,3-TpuaTHIIOEH301L.

6. Kaxoe coeuHenne o0pasyeTcs py OKUCIeHUH 4-rufpokcu-6ubenu-4'-

Cyb(QOKUCIOTEL?
COOH SO;H SO3H
Otser: 1 ; 2 - 3
) ; ) COoH )
OH COOH COOH
7. o KaKko¥ peakini MOYKHO MOIydUTh AUDEHUIMETaH?
CH,Br o
NaOH, t°C
Otser: 1) 5 — %}
- NaBr, -H,O .
Cl

CH
@/ 3 ©/ AlCl5
" —_—
2)

CH,CI
AICl,

3)

8. KakoBo cTpoenme HCXONHOIrO BerectBa ¢ MoiekynsapHou dopmynor CoHi7OoN,
xotopoe npu peficterir NaOH o6pasyeT conb ayu-QOpMEL, a IIPH MOCIE0BATEIEHOM
neticteun HNO, 1 3atem NaOH naet sipko-KpacHOe OKpallIuBaHue?

OTtBerT:
NO»

|
e CH—CHs
CHa CH, CHp—CH,—CHj

1 |
(|3H—CH2—N02 O,N—C—CHg

1. 2. . .
NO, CH,

9. Tlo kaKoi peakLuy MOXHO CHHTE3UPOBATH U3 [-XJIOPHUTPOOSH30Ia M-XJIOPAHUIIIH?

(8]
AN

Ortser;



Cl Cl Cl Cl

+Hy Zn
i —_—
1) Pt 2) Hel
NO, NHo NO, NH»
Cl Cl
(NH4)2S
E—
3) H,0
NOZ NH2

10.Kakoe coeaunenvie obpasyeTcst B Ka4eCTBe KOHEYHOTO POAYKTa IIPY B3aUMOJEHCTBUN
O-XJIOPHUTPOOEH30JIa C IIMHKOM B LLEJIOYHOH cpeze?

OTtBeT:

NO NH-OH
Jorrao RS SRS«
@—NH NH—@ 5) N=N@
cl Cl

4)
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IHpunoxenue 2
BbixogHoe TecTupoBaHHe

1. Kaxkoe u3 COG,ZLHH@HHIZ, 3allMCaHHbIX HMXKE, MOXET BBICTYIIATh B KadeCTBE
a30COCTaBIISIOIICH B peaK1 a3oCo4uCTaHuAg C COJISIMU ,ZII/IaSOHI/IH?

OTser:
3 CHy-NH-CHs 3) NH-CHj 4) NO,

y ¢ 2)
®

2. Kakoe COCIMHCHUE ABJISICTCA KOHEYHBIM IPOLYKTOM B cne,z(y}omeﬁ OCIIOYUKE

[IpeBpalleHUN:
ZN HNOs Ha(kar.) NaNO,+HBr k.
l o — —_— .. —
X = H>SO4 T
Otger:;
1) 2-nutpo-3-6pomuadranun; 2) B-OpomuadTaniuy; 3) oi-HaQTUNTAMUH;
4) 1-suTpo-2-0poMHad TaIHH; 5) o-6pomHadTaTIH

3. Ilouemy peakuuro 11a30TUPOBAHUS He TPOBOIST Iipu pH > 9?

Ortger:
1) Ipu pH > 9 nepBuuHble aMUHBI HEYCTONUUBEI
2) B Takux ycnoBHSAX CONH JMa30HUS [I0BEPraloTCs 3aMEIEHUIO JHA30TPYIIIHI;

3) B menousbIX cpefax Coyd THa30HUs XOPOIIO PACTBOPUMEL;
4) B Taxux ycioBusx He obpasyercs oieKTpodUnbHas 4acTUIa, a COIY TUA30HYS

HEPEXOLT B NUa30ruApaThl U A1Ma30TaThl;

4. Kaxoe COCAMHECHNEC ABIACTCS KOHEYHBIM IIPOAYKTOM B cne;{y}omeﬁ LICIIOYKE

[IpEeBPaIlCHAMN:
HNO, HNO; NayS; NaNO,+HBr H,O
H,SO,4 H,SO4
OtgeT:
1) M-HUTPOAHUIINH; 2) M-IUTUIPOKCHOEH30IT;
3) o-HUTpOdeHOT; 4) Mm-HUTpOdEHOT; 5) M-amuHO(DEHOIT

5.IlpemnoxuTe nnan cuaTe3a cTpyKTypsl TM4 Ha OCHOBE PETPOCHHTETHUECKOTO aHAIH3a
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:(\/\/ _ e /k e 5
~ 1
O

T4

6.Hp€HHO)KHT€ HOAXOOAIINEC CHHTETUYECKHUE DKBUBAJIEHTEI IIPpUBCOECHHBIM CUHTOHAM:

f
—%
3
Q:‘g -

[ 63 ) [ 5y )]

7.IlpoBenuTe  NECKOHHEKIMIO YIIEPOIHON  Ienw IIPENJIOKEHHOTO  COENMHEHUS ¢
00pasoBaHueM JOTHYHBIX CHHTOHOB ¥ CHHTOHOB C 00pamIeHHO MOJISPHOCTHIO.

0
e S+ — B+
S+ < & &— =0, 17
W/s‘\
a d a d a 4%

8. IlpuBenuTe MPUMEpPBI ISATH «MOI[HEIXY (IPYBOIAIIMX K CYINECTBEHHOMY yCIIOXKHEHUEO
YTJIIEPOIHOIO CKeJleTa) peakliii CHHTE3a.

9. IlpennoxuTe MEXaHU3M MPUBEICHHOTO HIIKE IPEBPAILCHNUS, UMES BBULY, YTO IPH
UCTIONB30BaHMM B KadecTse pacToputens H20'® | kapbokcunsras IpyIIIa IpOayKTa
COAEPKUT MPUOIU3UTENBHO osoBuHy O'8

= e
I ™ N
O P omrrmmesaas N} Cer

- 4“‘{3\,?\ Y THE) N

COOH

10. Hpeﬂnomn’re MEXaHU3M MPUBENEHHOIO HUXKE IIpEBpAICHUS, UMES] BBUIY, YTO AaHHAas
peaKkuusg OTHOCUTCYH K peaxkuusam H}/KHQO(I)HJIBHOFO 3aMEIICHU .

Ph
C[:Hg ' r;_j;.;.

3

~ S s
/_,/Hu ’T INH

4 Rt l - i

[ ! o ali ' - 8
_—
‘ iy [i-0) i

N

WOz




