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1. llean ocBOeHHUS JUCHUILJIUHDI.

K OCHOBHBIM IeJIIM OCBOCHUS JUCIUILINHBI «JHEProOHACHIIIEHHbIE OPraHHuYecKHe
BeIeCTBA» CICAYeT OTHECTH:

—OCBOCHUC CTYACHTaAMH TCOPCTUICCKHUX n MPAKTHUYICCKUX 3HAHUU B oOnactu
SHEPrOHACHIIIEHHBIX OPraHUYECKUX COEIUHEHMM, MPUOOpEeTeHWE YMEHHUH U HAaBBIKOB IpHU
pa60Te C SOHCProHACBIICHHBIMH OPIraHNYCCKUMHU BCUICCTBAMU.

—IOAr0TOBKa CTYACHTOB K JACATCIBHOCTU B COOTBCTCTBHUH C KBaJ'II/I(l)I/IKaLII/IOHHOf/’I
XapaKTePUCTUKON CIEIHUaIiCcTa, B TOM 4YHCIe (HOPMHPOBAHME YMEHUH TEOPETHUYECKH
ONpCACIIATbL BOBSMOXKXHOCTD U YCIIOBUA OCYHICCTBJICHHA XUMHUYCCKOTO ITPpoLecca U pC€ajin30BbIBATh
OTH MMPOCKTHI HA MPAKTHUKE.

OCHOBHBIMH 321a4aMH OCBOCHUS JTUCIHMIUIMHBI « JHEPrOHACHIIICHHBIC OPTaHMYCCKUE
BEIIECTBA» SBIISIOTCS:

—TIyOOKO€ 3HAaHME a) TEOPETHMUYECKHMX OCHOB TMpeAMeTa XUMHH OPraHUYECKUX
OHCPTOHACBIIICHHBIX BEHICCTB, IMO3BOJJIAIOIINUX CBA3ATh CTPOCHHUEC C XUMHUYCCKHUMU CBOﬁCTBaMH;
0) COBOKYIMHOCTH (PU3UKO-XUMUYECKUX XapAaKTEPUCTHK pa3HBIX KJIAaCCOB OPraHMYeCKHX
OHCPTrOHACBIIICHHBIX COG}II/IHGHI/If/i.

—YMCEHHUEC MMPOTHO3UPOBATH HOBBIC DHCPTOHACBIIICHHBIC OPraHNYC€CKNE BEIICCTBA U ITYTU UX
MOJTyYCHUSI.

2. Mecto mucuuniaudbl B crpykrype OOII cnenuanaunrera.

JuctunnuHa «OHEProHACHIIIEHHBIE OpPTraHWYECKUE BEIIECTBA» BKIIOYEHA B 0a30BYIO
4acTh MAaTEMAaTHYECKOTO W €CTeCTBEHHOHAYYHOTO IWKiIa aucuuiuiH (O10ka b1) mporpammbr
cnenanuTeta. OHa JIOTMYECKH W COACPIKATEIHHO-METOJIUYECKH CBSI3aHA CO CIIECIYIOIIUMU
qucuuruimHaMu U npaktukamu OOIT:

— OOuras ¥ HeOpraHUYeCcKask XUMUsI;

—OpraHI/I‘{eCKaﬂ XHUMHUA.

3. IlepevyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUsI M0 TUCHHUILJIMHE,
COOTHECEHHbIE C IVIAHMPYEeMbIMH Pe3yJIbTATAMH OCBOCHHUS 00pa3oBaTeIbHOM

NPOrpaMmbl.
B pe3ysbTaTe OCBOCHHA HOUCHUIUIMHBL Yy 06y11aronmxc51 q)OpMI/Ip}’IOTCH CJICAYHOIIHUC
KOMIICTCHIIMM W JOJIDKHBI OBITH AOCTUTHYTBI CJIICAYIOIIUC PE3YJIbTAThI O6y‘~ICHI/I${ KakK OTall

(hopMHUPOBaHUS COOTBETCTBYIOIIUX KOMIIETCHIIUN .

Kon B pesyabTaTe ocBoennsi | Ilepedens niiaHupyeMbIX pe3yJIbTATOB 00y4eHHs
KOMIIEeTe o0pa3oBaTeIbHOM O JMCHMILJINHE
HIHH MPOrpamMMblI
00yYarOIuiicst 10J15KeH
o0sanarTh
OK-1 CrnocoOHOCTBIO K 3HaTh: XuMndeckue GopMyibl OpraHUUECKUX
a0CTPaKTHOMY MBIIIJICHUIO, | SHEPrOEMKHUX BEIIECTB, 3aBUCUMOCTh (PU3UKO-
aHaJM3y, CUHTE3Y. XMMHUYECKHUX XapaKTEPUCTHK OT COCTaBa U CTPOCHHUS;
OCHOBHBIE CXEMbI CHHTE3A.
YMeThb: aHAIM3UPOBATH PE3YIbTATHI UCCIIEAOBAHUM




C LIEJIBIO OIIPENIEIEHMSI ONITUMAJIbHBIX ITYyTEH CHHTE3a
LIEJIEBBIX ITPOJIYKTOB.

Buaners: HaBbIKaMU aHaAJIN3a TEOPETUUECKOTO U
AKCIEPUMEHTAIBHOIO MaTepHaa, OCTPOCHUS
MOJIEJIEH, CXEM IOJIy4€HHUS MTPOIYKTOB C 3a/laHHbIMU

CBOMCTBaMU.
OIIK-1 | YMeHuio ucnoabp30BaTh 3HarTn:
OCHOBHBIC 3aKOHBI CTpOGHI/Ie 5 @HBHKO-XHMH‘I@CKHG U XUMHUYCCKHC
eCTeCTBeHHOHaquI)IX CBOI>'ICTBa nu CHOCO6I>I HOJIyLIeHI/Iﬂ OpFaHI/IquKI/IX
OUCIIUIIJINH B E)HepFOHaCI)IHIeHHI)IX BCIICCTB.
npodeccuoHanIbHOI Ymern:

ACATCIBbHOCTH. HpI/IMeHSITI) CBA3BIBATH COCTAB U CTPOCHUEC MOJICKYJI
METOAbI MATEMATHYCCKOT'O OpPraHn4CCKUuxX COGI[I/IHGHI/Iﬁ C HUX XUMHUYCCKUMHU U
aHaJIM3a U MOACIIUPOBAHUAA, (1)I/ISI/IKO-XI/IMI/ILI€CKI/IMI/I, B 4aCTHOCTH,

TEOPETUYECKOTO U SHEPrOEMKUMH, CBOMCTBAMH.
DKCIIEPUMEHTAIILHOIO Baaners:
HUCCJICIOBAHUA. HaBBIKaAMM I10 ME€TOAaM CHUHTE3a U XUMHUYCCKUX

MPEBPAIIECHUN OPTaHUYECKUX IHEPTOHACHIIIIEHHBIX
COEIUHEHUI.

4. CTpyKTYypa M coaepkaHue TUCHUILIUHBI.

OO0mrasi TPyIOEMKOCTh JWCIHUIUIMHBI COCTaBIsET 2 3a4eTHBIC CAWHUIBI, T.e. [2
aKaJeMUUYecKnX Jaca (3 Hux 36 4aca — caMoCTOsITe/IbHAsA padoTa CTY/ICHTOB).

JucuumuimHa « JHEPrOHACHIIICHHBIC OPraHUYECKUE BEIIECTBAY H3ydaeTcs B 4 ceMecTpe:
18 yacoB — nexunu 1 18 yacoB — ceMHHApPCKUE U TIPAKTHYECKUE 3aHITHS (2 Yaca B HECIIO);

(dbopmMa KOHTpPOJISI — 3a4eT.

Conep:kanme pa3aejoB JUCHUILIMHBI
Beeoenue.

[lonsitne 006 oHeproéMmkux BemecTBax. Mcropudeckas crpaBka. OpraHudeckue
SHEPro€MKUE BEIIECTBA, HUX KIacCUPUKALUA MO0 (PUIUKO-XUMUUYECKUM XapaKTEPUCTUKAM,
COCTaBY U CTPOCHHUIO. DKII030(pOPHBIE TPYIIIBI, OMPEIEISIONINE YFHEPTOEMKOCTh OpPraHMUYeCKUX
BeIIECTB. TepMOXUMHUYECKHE MOMPABKU 3KCILI030(OPHBIX TPYII B SHTAIBIUIO 00pa30BaHUS.
Texnuka 6e30MacHOCTH MpU PadOTE C IHEPTOHACHIIICHHBIMU OPraHUYECKUMU BEIIECTBAMHU.

l. Duepzoémkue anugpamuueckue u anuyukiuecKue ewecmaa.
1) Humpocoeounenus

a) Oobwas xapakmepucmuka U  KIACCUDUKAYUA — OP2AHUYECKUX — HUMPOCOEOUHEHUU.
Homenknarypa. Hutpyromue peareHTsl U CMECU. Y CIIOBUSA U MEXAaHU3MBI PEaKLIMi HUTPOBAHMUS.
Br160p HUTpYIOLIIETO peareHTa.



0) C-numpocoedunenus. Anmudarnueckue C-HUTPOCOCIMHCHHS: WX IOJTYYCHHE PEAKIUIMU
3aMEIIEHUs] W OKHUCJICHHS COOTBETCTBYIOIIMX aMUHOB W WX MPOU3BOJHBIX, CTPOCHUE,
(busznyuecKue U XUMHYECKHUE CBOWCTBA. ApOMaTHYeCKHe HUTPOCOCAWHEHHUS Ha OCHOBE OCH30Ia,
TOJIyOJIa ¥l APYTUX MPOU3BOIHBIX: CIIOCOOBI MOTydeHUs: U cBoMCcTBA. HuTpodeHobl: monydueHue,
(bu3HKo-xuMHUYecKHne cBoicTBA. [IpakTndyeckoe 3HaueHUEe HUTPOheHooB. [ITnKprHOBas KHUCIIOTA.
OtnenpHbIC IpeacTaBuTen C-HUTPOCOSAMHECHUH, HX 3HAYCHUE U IPUMCHEHUE.

B)  O-numpocoedunenuss  (Humposgupwet). Ilomydaenue  HUTPOAIGUPOB U3 CIHUPTOB,
TJIOTCHAHTHIPUIOB; CTPOCHUE U XMMHUYECKHE CBOKWCTBA. HUTPOTIIMIIEPHH ¥ HUTPOIICIUTION03a U
JpyTUe IPEICTaBUTEIIA HUTPOIPUPOB, UX 3HAUCHUE U MMPAKTUICCKOE UCTIOIH30BAHUE.

r) N-numpocoeounenus (numpamunor). AnudaTudaeckue MepBUYHbIE HUTPAMUHBI: TIOJIYYCHHUE U3
HUTPO3AMMHOB W aMHJIOB; CTpO€HHE (HUTPO- U auu-Gop™mbl) (U3NYECKHE U XUMHUYECKHE
cBolicTBa (0Opa3oBaHME CoOJIeH, AIKWIMPOBAHME, BOCCTAHOBJIEHHE, KOHJEHCAlUs, AEWCTBHE
KHUCI0T). Bropruunsle anudarnyeckue HUITPAMUHBL: CIIOCOOBI MOJTyYEHUs, XUMUYECKUE CBOMCTBA.
JIMHUTpaMUHBI: TIOJTy4€HUE U CBOMCTBA. ApOMaTHYECKUE HUTPAMUHBI: IOJydeHUE U3 aHWINHA U
€ro NpOM3BOJHBIX, MeperpynnupoBka bomOeprepa; Xumuueckue cpoiicTBa. [lukmmdeckue
HEapoOMaTHYeCKUe HUTPAMUHBL, KapKacHble CTPYKTypbl. OTHeNnbHbIE  MIpPEICTaBUTENN
HUTPAMHHOB, UX 3HAYECHHE.

2) A3uovl.  A30THCTOBOZOPOAHAS  KHCIOTAa (CTPOGHHWE H  CBOWCTBA)  COJIH
A30TUCTOBOJOPOJHONM  KHCIHOTHI.  OpraHuyueckwe  a3ujpl:  CHOCOOBI  TIOJNy4eHHs] U3
HEOPraHWYECKUX a3uJ0B U TaJlOTEHIPOU3BOIHBIX, T'HIPA3WHIIPOU3BOIHBIX, HEIpEIeIbHBIX;
XMUMHYECKHE CBOMCTBA: LUKIONPUCOECTUHEHHE, B3aUMOJCHCTBUE C KUCIOTAMH M IIEIOYaAMH,
BoccTaHoBNieHHE. OTIenbHbIe NMPEACTaBUTENHN, UX (PU3MKO-XMMUYECKHE CBOWCTBA W o01acTu
MIPUMEHEHHUSL.

3) Juazocoeounenus. Ctpoenue Moyiekyld. JlpaszomeraH IMOJyd4eHHE M CBOMCTBA.
ApoMaruyeckue IUa30COCAUHEHUS, HX TOJy4eHHEe U3 AaMHHOB, XUMHUYECKHE CBOWCTBa,
MIPaKTUYECKOEe MPUMEHEHUE.

4) Duepeonacwiuyennvie opanuvecKue 6eujecmed, He Ccoo0epicauue HUmMpoSpynn u
ceAazell azom-azom.

a) I'pemyuasn xkucnoma u eé conu — yrbmunamol: CTPOCHUE MOJEKYJIbl TPEeMyYeil KHUCIIOTBI,
¢busznueckue W XUMHUuYecKkue cBoiicTBa. DynbMUHATBI PTYTH, cepedpa M MeIu: CHOCOOBI
MoJTyueHus: U GU3UKO-XMMHUYECKHE CBOICTBA.

0)  Opeanuueckue  nepokcuovl U  O30HUObL:  AlleTOHA  TPUIEPOKCHI,  aleToHa
TETPAIUKIONEPOKCHI, TEKCAMETHIICHTPUIICPOKCHIMAMHUH, OPTaHHYECKHE 030HU/IbI, TIOJTYYCHUEC
(U3NKO-XUMHYECKUE CBOMCTBA.

8) Ayemunenuowl: aneTuaeHUIbI cepedpa, meau(l)

2) Opeanuueckue xaopamer u nepxaopamei (—-OClIO2 u —OCIO3); mnepxiopar ryaHuIHHA,
nepxJiopar METHJIAMHUHA, MepXJIopar TUApa3uHa: CIOCOObl TOJNYYCHHUS, JHEPro€MKOCTh H
NPaKTUYECKOE TPUMCHECHHE.

1. 3Hepzoé'Ml<ue apomamuuecKue cemepoyuKiiuuecKue eeuiecmaea.



1) IIamuunennvie cemepoyurvl ¢ 08yMs AMOMAMU A30Ma

a) Iupazonsl u uMUOA301bl, UX HUMPONPOU3BOOHbIE. CTPOCHUE MOJIEKYJ. CIIOCOOBI MOIyYeHHUS,
XUMUYECKHE CBOMCTBA, MPUMEHEHHE MPOU3BOIHBIX TUPa30Jia U UMHUAa30J1a.

0) @ypazanvl U ux NPoOuU3800HLIE: TIONYYCHHE WX aMUHOTIIMOKCHMOB, CTPOEHHE MOJICKYJIHI,
XUMUYECKME CBOMCTBA: B3aUMOJCUCTBHE C KUCIOTAaMH U IIEJIOYaMH, OKHCJICHHE U
BOCCTaHOBIICHHE; OeH3pypazansl, (METOIbI OJTYYSHHS U CBOMCTBA); HUTPOIIPOU3BOTHBIC.

8) DypoxcaHvl. CTPOCHUE MOJIEKYJIbl, MOJIyYE€HUE U3 COJIeH rpemMydeld KHUCIOTbI, TJIMOKCHUMOB,
OKCUHUTPHUIIOB, HUTPOBAHHWEM OJIC)UHOB; B3aMMOJCHCTBUE CO IIEIIOYaMU KHCIOTaMH U
1[eJI0YaMH, BOCCTAHOBIIEHUE, Oen3@ypokcanvl (METONbl CHHTE3a M XUMHUYECKHE CBOIICTBA),
HUTPOTIPOU3BO/IHBIE.

2) Ismuunennoie CEMEPOYUKIIbL C MPEMA U YemblpbMi amomamu azoma

a) Tpuasonvt u ux npoussoomvie. CTpOEHHE U CBOWCTBAa TPUA30JIOB, CIOCOOBI TOJIyUEHUE,
XUMHUYECKHE CBOMCTBA. OT)IGJ'II)HBIC MNpeaACTaBUTCIIN psada SaMGHIéHHLIX TpUa30JI0OB, HX
MIPAKTHIECKOE 3HAYCHHE.

0) Tempazonvl u ux Npou3eoOHvle: CTPOCHHE MOJIEKYJ, TayTOMEpHs, CIOCOOBI MOTy4YEHUS
TeTpa30Jia U ero MPOU3BOJIHBIX; HUTPOBAHHUE U JPYrue XUMUYECKHE CBOMCTBA TETPA30JIOB U €ro
MPOU3BOIHBIX. [lepCcreKTHBHOCTD MPAKTUYECKOTO MPUMEHEHHUSL.

3) Lllecmuunennvie cemepoyurivl

MPUA3UHLL 1 Mempasumsbl U UX Npou3so0Hvle: CTPOEHUE MOJIEKYN, CHHTE3, OCHOBHBIE
XMMHYECKHE CBOICTBA; KOHJACHCHUPOBAHHBIE MPOU3BOAHBIE TPUA3WHOB M TETPA3MHOB, PEAKIUU
HUTPOBAHHUS; CBOMCTBA HUTPOTIPOU3BOIHBIX.

Hepcnekmuebl pazeumun pa60m no curme3y U 603MOXNCHOCMU RPOZCHO3UPOGAHUA
HO6bIX 3nepzoé'MKux op2anu4vecKux CcoeOuHeHuil.

5. O6pa3oBaTteibHbIE TEXHOJIOT UM,

Metouka mpenojaBaHus AUCHUTUIMHBI « DHEPTOHACHIIIEHHBIE OPraHNYeCKHUEe BELIECTBAY
U peanu3alsi ~ KOMIIETEHTHOCTHOTO IMOAXO0Jla B W3JIO)KEHWHW M BOCIPHUSATUM Marepuana
MpelycCMaTpUBaeT UCIOJIb30BaHUE CIEAYIONINX aKTUBHBIX U MHTEPAKTUBHBIX (JOPM MPOBEACHUS
TPYIIOBBIX, UHIUBUAYAIbHBIX, AyTUTOPHBIX 3aHATUNH B COUETAHUH C BHEAYTUTOPHOU paboToOii ¢
1enbio OPMUPOBAHUS U PA3BUTHS MPO(PECCUOHATBHBIX HABBIKOB 00yJarOIINXCS |

— NOATOTOBKA, MPEACTABIICHUC U 06CY)KI[CHI/IG Hpe3eHTaLII/II71 Ha CCMHUHAPCKUX 3aHATHAX,

— MOATOTOBKA U OOCYXXJIEHHE BOIPOCOB K TEMaM CEMHUHAPCKUX 3aHATHUH, a TaKKe OTBETHI
Ha BOIIPOCHI B OpME MUCHMEHHON CaMOCTOATENBHOM pabOoTHI.

— OpraHu3alys U IPOBEICHUE KOHTPOJS 3HAHUU CTYJIEHTOB MO pasjeiaM TUCHUILIMHBI B
(hopmMe KOHTPOJIBHON pabOTHI.



VY enbHbII BeC 3aHATHIA, MIPOBOJMMBIX B MHTEPAKTHUBHBIX (popMax, ompeaeseH IiIaBHON
Henpl0  00pa3oBaTeIbHOW IPOTpaMMbI, OCOOEHHOCTBIO KOHTUHIEHTa OOydalomuxcs H
COJIep’KaHUEM TUCLUIUIMHBI « QHEPrOHACHIIIEHHbIE Oprannyeckue Beuiectsa» 50% ayIuTOpHBIX
3aHATUH. 3aHATHUS JIEKIUOHHOTO THIA cOocTaBisIOT 50% 0T 00beMa ayAUTOPHBIX 3aHITHH.

6. OneHouHbIe cpeacTBA ISl TEKYIIEr0 KOHTPOJISI YCIIeBA€MOCTH,
NPOMEKYTOYHOM aTTeCTAIUM [0 UTOraM OCBOCHHSI JUCHUIUIMHBI U Y4eOHO-
MeTOoAuYeCKOoe o0ecreYyeHue CaMOCTOSTEIbHON padoThI CTYIeHTOB.

B mpomecce  0oOyueHHMsI  HCHOJB3YIOTCS — CICAYIOIIME  OLEHOYHBIE  (DOPMBI:
CaMOCTOSITENIbHOM pabOTHI CTYJICHTOB, OLIEHOYHbIE CPEICTBA TEKYILEro KOHTPOJIS YCIIEBAEMOCTH
Y IPOMEXKYTOYHBIX aTTeCTaluil

OneHouHbIE CpeACTBAa TEKYIIET0 KOHTPOJIA YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE
BOIIPOCHI M 33/aHusd B (OpME YCTHOTO M MHCbMEHHOTO ONPOCOB, JUIsI KOHTPOJS OCBOEHUS
00yyaroLUMMUCS pa3/ieiaoB IUCHUIUIMHBI — KOHTPOJIbHBIE PAOOTHI.

6.1. @ono ouenounvix cpeocme 0151 RPOBEOCHUS NPOMENHCYHIOUHOU ammecmayuu
odyuarouwuxca no OucCyunIuHe

6.1.1. IlepedyeHr KOMIETEHIMI C YKa3aHUEM ATarloB X (POPMHUPOBAaHUS B IMPOIECCE OCBOCHUS
00pa3zoBaTeIbHON MPOTPaAMMBI.

B mponecce ocBoeHus o0pa3oBaTeNbHOM MPOTpamMMbl JaHHbIE KOMIETEHIIMHU, B TOM
YHClie UX OTAENbHbIE KOMIOHEHTHI, (OPMUPYIOTCS MOATAIMHO B XOJI€ OCBOCHUS 00y4JalONIMMUCS
JUCHMIUIMHBL, B COOTBETCTBUU C Y4YEOHBIM IUIAHOM U KaJleHAApHBIM TIpa@uKOM yueOHOTro
npotrecca.

B PE3YJIbTATC OCBOCHUSA JUCHHITINHBI (bOpMI/I]I)YIOTCH CICAYIOMIUE KOMIICTCHIIUU:

Kon B pe3yabTare ocBoOeHHs 00pa30BaTebHOI MPOrpaMMbl 00yYaKO M IACS
KOMIIETEeHIY JOJI’KeH 00,1aJaTh
70

SJHAHUAMHU XUMHYCCKUX (l)OpMy.]'I OPraHu4CCKux 9Hepr0éMKI/IX BCIICCTB,
3aBUCUMOCTEH (1)I/ISI/IKO'XI/IMI/I‘IGCKI/IX XapPaKTCPHUCTHUK OT COCTaBa U CTPOCHMUA,
OCHOBHBIX CXCMBI CHHTC34.

OK-1 YMEHMSIMHU . aHATTU3UPOBATH PE3YyIbTaThl HUCCIIEOBAHUM C LIEIBIO OIIPCACIICHUA
OIITUMAJIBHBIX HYTeﬁ CHUHTE3a LCJICBBIX IMTPOAYKTOB.

HaBbIKaAMH aHaJIN3a TECOPETUYCCKOI'0 U SKCIICPUMEHTAIIBHOT'O MaT€pHrala,
NOCTPOCHUMA MOI[CJ'ICI\/’I, CXCM MOJYYCHUS IMMPOAYKTOB C 3a/ITaHHBIMHU CBOMCTBaMH.

OIIK-1 3HAHUSAMH CTPOCHMS , PU3UKO-XUMUYECKUX U XUMUYECKUX CBOMCTB M CLIOCOOOB
MIOJIy4EHUSI OPTaHUYECKUX JHEPrOEMKHUX BEIIECTB.

YMEHHSIMH. CBA3BIBATH COCTAB U CTPOEHHUE MOJIEKYJI OPraHUYECKUX COEIMHEHUI C
UX XUMUYECKUMU U (PU3UKO-XUMUYECKHMHU, B YACTHOCTH, SJHEPTeTHUECKUMHU
XapaKTepUCTUKAMHU.




HaBbIKAMM I10 MCTOJaM CHHTEC3a U XUMHYCCKUX HpeBpameHm”I OPraHUYCCKUX
OHCPTOHACBIICHHBIX COGI[I/IHGHI/II;’I

6.1.2. Onucanue nmoka3sareJieid ¥ KpUTEPHEB OLCHUBAHUS KOMIIETCHIIUIA,
(popMuUpYyeMBIX 110 HTOraM OCBOEHUS IMCHUIJIMHBI; ONUCAHNE HIKAJIbI
OlLleHMBAHUA

[lokazarenem oOLlEHMBaHUS KOMIETEHLMH Ha pa3IMYHbIX dTanax MX (popmMupoBaHus
SBIISICTCS JOCTIKEHUE 00YUYaIOMUMUCS TUIAHUPYEMBIX PE3yabTaTOB 00y4YeHUs 10 JUCHIUTUIAHE.




OK-1 Cnocobnocmb K abCmMpakmHoMy MblULIEHUIO, AHAU3Y, CUHME3)

IToka3zarTeian

Kpurepun onenuBanus

3HATb:

XxuMudeckue Gopmyibt
OpraHNYeCKHUX YHEPrOEMKHX
BEIIECTB, 3aBUCHMOCTb
(hHU3UKO-XUMHUIECKUX
XapaKTEePHCTHK OT COCTaBa U
CTPOCHHUSI; OCHOBHBIE CXEMBI
CHHTE3a

OO6yuaromuiics
JEMOHCTPHUPYET TIOJTHOE
OTCYTCTBUE WIIA
HEIOCTATOYHOE
COOTBETCTBHE 3HAHUH 110

XUMUYECKUM (popMyriam
OpraHuveCcKuX
SHEPrOEMKHUX BEIIECTB,
3aBHCUMOCTSIM (PH3UKO-
XUMUYECKUX
XapaKTePUCTUK OT
cocTaBa M CTPOCHUS,
OCHOBHBIM CXEMaM
CHHTE32

OOGyuarommuiics
JEMOHCTPUPYET HEMOJTHOE
COOTBETCTBUE 3HAHUI MO
XUMUYECKUM (popMyiam
OpPraHUYECKUX SHEPTrOEMKUX
BELIECTB, 3aBUCUMOCTSM
(U3UKO-XUMHIECKIX
XapaKTEepPUCTHUK OT COCTaBa U
CTPOEHUS; OCHOBHBIM CXeMaM
CUHTE3a; I0MyCKAIOTCS
3HAYUTENbHbBIE OIINOKH,;
UCIIBITHIBACT 3HAUUTEIIHHBIC
3aTpyaHEHHS IPU
OTIEpUPOBAHUU 3HAHUSIMHU.

OOGyuarommuiics
JEMOHCTPUPYET YACTUIHOE
COOTBETCTBHE 3HAHUI MO
XUMUYECKUM (popMyiam
OpraHUYECKUX
SHEPTOEMKHUX BENIECTB,
3aBUCHUMOCTSIM (DU3UKO-
XUMHYECKHUX
XapaKTEePUCTHUK OT COCTaBa
U CTPOCHHSI, OCHOBHBIM
cXeMaM CHHTe3a, HO
JOTTYCKaIOTCs
HE3HAYUTeNbHbIC OIIHNOKH,
HETOYHOCTH.

OO6yyaromuiicss T€MOHCTPUPYET
MOJTHOE COOTBETCTBUE 3HAHUI
00BEMY, TIpeIaraeMomy
porpaMMoi oOydeHusl 1o
XUMUYECKUM (popMyiam
OpPraHUYECKUX SHEPrOEMKUX
BELIECTB, 3aBUCUMOCTAM (DU3HKO-
XUMHUYECKUX XapaKTEePUCTUK OT
COCTaBa U CTPOEHUS, OCHOBHBIM
CcXeMaM CHHTE3 , CBOOOIHO
omnepupyeT NpuoOpeTeHHBIMU
3HAHUSMH.




yMeThb:

aAHATM3UPOBATH PE3YJbTATHI
HUCCIIEI0OBAHUM C EIbIO
OTIpeIeJICHUSI ONTUMATBHBIX
MyTEN CUHTE3A 1EIEBBIX
MPOJYKTOB.

OOyuaromuiics HE yMeeT
WK B HEAOCTATOYHOM
CTENIEHU yMEET
BBIIIOJIHATE 3aJaHHs,
CBSI3aHHBIC C AaHATM30M
pe3ynbTaToB
HCCIIEIOBAHUH C IEIIBIO
ompeieIeHus
ONTUMAaJIbHBIX IyTEH
CHHTE3a IIEJIEBBIX
MIPOYKTOB

OOGyuaromuiics
JEMOHCTPHUPYET HETOJIHOE
COOTBETCTBUE YMEHUI
BBITIOJIHATH 33JIJaHUSA T10
aHAJIN3Y Pe3yIbTaTOB
HUCCIEN0BAHNN C LIEJBIO
OTIpeIeTICHUsT ONTUMATBHBIX
MyTEH CUHTE3A LIEJIEBBIX
MPOAYKTOB JIOMTyCKAeT
3HAYMUTEJIbHBIC OMHUOKH,
HCTIBITHIBAET CIIOKHOCTH TPH
OTIEPUPOBAHUU TTOHATUSIMH U
TEPMHUHOJIOTUEN U3y4aeMOTO
peaMeTa.

OOyuarommuiics
JEMOHCTPUPYET YACTUYHOE
COOTBETCTBUE YMEHUH 110
aHAJIN3Y PE3yJIbTaTOB
HCCIIEIOBAHMH C IIETBIO
OTpeeNIeHus
ONTUMAJIbHBIX NIyTEH
CUHTE3a IIEJIEBbIX
IPOJIYKTOB, HO TOTTYCKAeT
HEe3HaYUTeNbHbIe OMHOKY, ,
3aTpyaHEHHS TIepeHoce
YMEHUI Ha HOBBIE,
HECTaHIAaPTHBIE 3aJaHHUS.

OOyyaromuiics J€MOHCTPUPYET
MOJTHOE COOTBETCTBUE YMEHUM:
BBITIOJTHATH TEOPETUUECKUE U
MPaKTUYECKUE 3aJaHHs, CBA3aHHBIC
C aHaAJIM30M PE3YJIbTaTOB
HUCCIIEN0BAHUN C LIEIIBIO
OTIpe/IeNICHNs ONTUMAJILHBIX MTyTeH
CHHTE3a IIeJIEBBIX MPOTYKTOB.
CBo0Oo1HO omnepupyeT
MPUOOPETEHHBIMU YMEHUSIMH,
MIPUMEHSET UX B 3aJIaHUSX
MOBBIIIEHHOM CIIOAHOCTH.

BJIAJETh:

HaBBIKAMM aHaJIN3a
TEOPETUYECKOIO U
AKCIEPUMEHTAIBHOTO
Marepuaa, HoCTPOCHUS
MOJIENIEH, CXEM MOJIy4YEeHUS
MIPOAYKTOB C 3a/IaHHBIMU
CBOMCTBaAMU.

OO0yuaromuiicst He
BJAaJIeeT WIM B
HEJOCTATOYHOM CTCIICHU
BJIaJIcET HaBBIKaMH
aHaJii3a TEOPETUYECKOTrO
U 9KCIIEPUMEHTAIBLHOTO
Marepuana, HoCTPOCHUS
MoOJIeeH, cXeM
MOJy4EeHUs TPOJTYKTOB C
3aJJaHHBIMH CBOMCTBAMHU.

OO0yuaromuiics BiaaeeT
METOJIaMH U METOJIUKAMHU B
HEOJIHOM 00BEME,
JOTTYCKAIOTCSI 3HAYUTEIIbHBIC
OIIMOKH, MPOSBIIACTCS
HEJIOCTATOYHOCTD BJIAJICHUS
HaBBIKAMU TI0 Py
nokasarenei, OOyuaromuiics
UCTIBITHIBACT 3aTPyTHEHHS
P IPUMEHEHUH HABBIKOB B
HOBBIX CUTYaIIUSX.

OO0yuaromuiicst 9acCTUIHO
BJIaZieeT HaBBIKAMH aHAJIN3a
TEOPETHYECKOTO 1
AKCIIEPUMEHTAIBHOTO
Marepuasa, oCTPOCHHS
MOJEIIEN U CXEM
MOJIy4eHUS IPOTYKTOB C
3aJaHHBIMHM CBOMCTBAMHU,
HaBBIKM OCBOCHBI, HO
JIOTTyCKarOTCs
HE3HAYUTEIbHEIE OIITNOKH,
HETOYHOCTH, 3aTPYTHEHUS

OO0yuaromuiicsi B IOJJHOM 00beMe
BJIaJICET HABBIKAMHU aHAJIN3a
TEOPETUYECKOTO U
9KCIEPUMEHTAIBHOIO MaTepHala,
MIOCTPOCHHUS MOJIEIICH, CXeM
MOJTYYCHUS TIPOJAYKTOB C 33JaHHBIMU
CBOMCTBaMH, CBOOOTHO IPUMEHSIET
MOJTyYCHHBIC HABBIKH B CUTYAIIUSX
MOBBIIIEHHOH CII0KHOCTH.




IIpU TIIEPEHOCE YMEHUM Ha
HOBBIE, HECTAH/IAPTHBIE
CUTYyAaLUH.

OIIK-1 Ymenue ucnonvzosamsv ocrosuwvie 3aKOHbI ecmecmeeHHORA)YYHbIX aMCLﬂ/H’l]ZMH 6 I’lpOngCCMOHClJZbHOﬁ oesimenbHOCmU. HpuMeHﬂn’Ib

Memoobl Mamemamu4ecko20 anaiuzd u MO@BJZMPO@CZHM}Z, meopemudecKkozco U 9KCnepumeHnaibHoco UCCIe008aHUs.

IToka3arean

Kpurepun oueHuBanust

3HaThb:

CTpoeHue , (PU3HUKO-
XUMHYECKHE U XUMUYECKUE
CBOJCTBA U CIIOCOOBI
MOJIy4EHUS] OPTaHHUYECKUX
SHEPrOHACHIIIEHHBIX
BEIIECTB.

OO0yuaromuiics
JEMOHCTPHUPYET TOJTHOE
OTCYTCTBHUE HJIH
HEJIOCTaTOYHOE
COOTBETCTBHUE
CIICAYIOIINX 3HAHUH TIO
HOMEHKJIAType,
CTPOEHUIO U XUMUYECKUM
CBOMCTBaM
SHEPrOHACHIIIEHHBIX

OOyuaromuiics
JEMOHCTPHUPYET HETIOJIHOE
COOTBETCTBHUE CIICYIOLTUX
3HAHHH 110 XUMHUHU
OpraHUYeCKHUX
SHEPTOHACHIIICHHBIX
COEIMHEHUH; JOMYCKaIOTCs
3HAYUTEILHBIE OIIHOKH, ;
HCIBITBIBAET 3HAYNTEIbHBIE
3aTpyaHEHUS TPU

OOyuarommuiics
JEMOHCTPHUPYET YaCTUIHOE
COOTBETCTBHE 3HAHUM 110
XUMHUHU OPTraHUYECKUX
SHEPTOHACHIIICHHBIX
COEIUHEHMI:, HO
JIOTTyCKarOTCs
HE3HAYUTEIbHEIE OIITNOKH,
HETOYHOCTH.

OO0yuaromuiicst IeMOHCTPUPYET
MOJIHOE€ COOTBETCTBUE 3HAHUMN
00BEMY, TIpeIaracMomMy
pOrpaMmMoii 00y4eHHs 10 XUMUU
SHEPrOHACHIIIEHHBIX COCTUHEHUIA,
CBOOOJTHO OTIEpUPYET
MPHOOPETEHHBIMH 3HAHUSMH.




OpPraHNYCCKUX BCIICCTB.

OIEPUPOBAHUM 3HAHUSIMH.

yMeTh:

CBA3BIBATH COCTAB U
CTPOCHHE MOJIEKYJT
OpPraHuYeCKUX
SHEPTOHACHIIICHHBIX
COECOUHEHUN C UX
XUMUYECKUMH U (PU3HUKO-
XUMHYECKHUMH, B YACTHOCTH,
SHEPTrOEMKUMH, CBONCTBAMH

OOyuaromuiics HEe yMeeT
HWIIH B HEJOCTATOYHOM
CTENIEHU yMEEeT
BBIIIOJIHATE 3aJaHHUS,
CBSI3aHHBIE C PEIICHUEM
TEOPETUYECKUX U
MPAKTUYECKUX 3a7a4 10
OPraHN4eCcKO XUMHH
SHEPrOHACHIIIEHHBIX
COEIUHEHU.

OOGyuarommuiics
J€MOHCTPUPYET HEMOJIHOE
COOTBETCTBUE YMEHMI
BBIITOJIHATS 3a/IaHUS 110
PELIEHUIO TEOPETUUECKUX U
MPaKTUYECKUX 3a7a4 10
OPraHNYeCcKO XUMHHU;
JIOTIyCKAaeT 3HAYUTENIbHbIC
OLINOKY, UCTIBITHIBAET
CJIO’KHOCTH NpH
ONIEPUPOBAHUHU MTOHATUAMU U
TEPMUHOJIOTUEN U3y4aeMOr0
peaMeTa.

OOGyuarommuiics

JEMOHCTPUPYET YaCTUYHOE

COOTBETCTBUE YMEHMI IO
BBITIOJTHEHU IO
TEOPETUYECKUX U
MPAKTUYECKHUX 3aJaHUM 110
OPraHN4YeCcKOr XUMHUH
SHEPTrOHACHIIIEHHBIX
BEILIECTB, HO JIOITYCKAEeT

HE3HAYUTEIIbHBIC OIITNOKH, ,

3aTpyJHEHHUsI IEpeHOCe
YMEHHI Ha HOBBIE,
HECTaHJIapPTHHIE 3aJaHMUS.

OO6yyaromuiicss T€MOHCTPUPYET
MOJTHOE COOTBETCTBUE YMEHUM:
BBITIOJIHATh TCOPETUUCCKUC U
npakTudeckue 3aaanus . CBo0OIHO
onepupyeT NpUoOPETCHHBIMU
YMEHUSIMU, IPUMEHSET UX B
3aJJaHUSAX MTOBBILIEHHOM CI0KHOCTH.




BJIAaJ1€Th:

HaBBIKaMU 110 METOJaM
CHUHTE3a U XUMUYECKHUX
IIpEBpaIICHUI
OpPraHNYECKUX
SHEPTrOHACHIIIECHHBIX
COETMHEHU I

OO6yuatomuiicst He
BJI1aCCT UJIN B
HEJOCTATOYHOM CTCIICHU
BJIAJCET 3HAHUSIMU I10
METOdaMH U METOJUKAMU
paboThI €
OpraHn4eCKuMU
OHCPTOHACBIINICHHBIMHA
BEIIEeCTBAMU

OO0yuaromuiicst Biaieer
METOJJaMH ¥ METOJTUKAMH B
HEIIOJIHOM 00beMe,
JIOITYCKAIOTCSl 3HAYUTEIbHBIC
OLLIMOKY, MPOSIBIISIETCS
HEIOCTaTOYHOCTH BIIA/ICHUS
HaBBIKAMU TI0 PSTY
nokazareneit, O0y4daromuiics
WCTIBITHIBACT 3aTPYAHEHUS
MIpH IPUMEHEHUH HaBBIKOB B
HOBBIX CUTYaIIHSX.

OO6yuaromuiicst 4YaCTUYHO
BJIa/I€E€T 3HAHUSAMU 110
MeToaamMu paboThI €
OpraHUYeCKUMHU
SHEProHaCHIIIEHHBIMU
BELIECTBAMU; HABBIKH
OCBOEHBI, HO JIOITYCKaIOTCS
HEe3HaYUTeNbHbIE OIHNOKH,
HETOYHOCTH, 3aTPYAHEHUS
IIpU TIEPEHOCE YMEHHUN Ha
HOBBIE, HECTAHIapPTHbIE
CUTYaIUH.

OOyuaromuiicst B oJIHOM 00beMe
BJIaACCT 3HAaHUAMU 110 METOJaMU
CHHTE3a U aHaJIM3a OPraHUnYEeCKUX
SHCProHaChbIICHHBIX COGI[HHGHI/Iﬁ,
CBOOOJIHO MPUMEHSET NOJyUEHHbIE
HAaBBIKW B CUTyallUAX MHOBBIIIEHHOHI
CJIOKHOCTH.




[IIxaJyibl OLIEHUBAHUS PE3YABTATOB IPOMEKYTOYHOHN aTTECTALUU U UX ONMCAHUE:
Dopma npomercymouHou ammecmayuu: 3auem.

[Ipomexxyrounast arrecranusi oOydaromuxcst B (opme 3au€ra MPOBOAUTCS TIO
pe3yibTaTaM BBINIOJHEHHUS BCEX BUIOB y4eOHOW pabOThI, MPEIYCMOTPEHHBIX YY€OHBIM TJIAHOM
[0 JAHHOW JUCUMIUIMHE, TPH OTOM YYMTBIBAKOTCA PE3YJIbTATHl TEKYIIETO KOHTPOJIA
ycreBaeMocTd B TedyeHue ceMecTpa. OILleHKa CTEeNeHU JOCTHKEHHS OOydarolMMUCS
IUIAHUPYEMBIX PE3YyJIbTaTOB OO0Y4YEHHs] O AMCLUUIUIMHE MPOBOJUTCS METOJIOM HKCHEPTHOMN
oneHkd. Ilo wToramM npoMeEXyroyHOM arrecTauuMy IO AWCHUIUIMHE BBICTABJISAETCS OLICHKA
«3aYTEHO» WIIH «HE 3a4TEHON.

Oo0s13aTeILHBIMHU YCI10BUSIMHA IMTOATOTOBKHU CTYACHTA K l'lpOMC)KyTO‘lHOi;I arrecraunumn
SABJISICTCA BBIIIOJIHECHUC CTYICHTOM 3a)1aH1/1171 M0 TCKYIIMM TEMAaM U KOHTPOJIbHBIX pa60T

HIxana
Onucanue
OlICHUBAHUA

BrimonHensl Bce 00s13aTeIbLHBIE ycaioBusd MNMOATOTOBKH CTyA€HTa K
NMPOMEKYTOYHOM arTecTamuu, npeodycmMompenHbvle npozpammou
oucyunaunvl.  CTyIEHT JIEMOHCTPHPYET COOTBETCTBHE 3HAHWUW, YMEHUH,
HaBBIKOB ~ TIPUBEJCHHBIM B  Ta0OnWIax  MOKaszaTeled,  Omepupyer

3adTeHo MPUOOPETEHHBIMH 3HAHUSIMH, YMEHUSIMU, HaBbIKaMHU, IpPHUMEHSET HX B

CUTYallUsIX MOBBIIIEHHOW CJIOXKHOCTH. IIpy 3TOM MOTryT OBITH NOMYIIEHBI
HE3HAYUTENIbHbIE OLIMOKH, HETOYHOCTH, 3aTPYAHEHMS] MPU AHATUTHYECKUX
omepanusx, MEepeHoce 3HaHUM W yMEHUH Ha HOBBIE, HECTaHJAPTHHIE
CUTYaIUH.

He BbimonHeHsl — 00si3aTeIbHBbIE YCJIOBHS MOATOTOBKHU CTYIeHTa K
NMPOMEKYTOYHOM aTTecTamuu, npeodycmMompenHbvle npocpammot
OUCYUNTIUHBL, WIH CTYACHT JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUH,
He 3auTeHo | ymeHuii, HaBBIKOB NPUBEICHHBIM B TaOJMLax MOKa3aTelei, TOMyCKaloTcs
3HAYUTENbHbIE OMIMOKH, IPOSBISETCS OTCYTCTBUE 3HAHUM, YMEHUI, HABBIKOB
1O PSAly TOKa3aTesel, CTYJCHT UCTIBITHIBAET 3HAYUTEIIbHBIC 3aTPyIHEHUS TIPU
OTICpUPOBAHUHU 3HAHUSMU M YMEHUSIMU IIPU UX MIEPEHOCE HA HOBBIE CUTYAIUH.




[Mpunoxenne 1 x

paboueii mporpamme
MWHUCTEPCTBO OBPA30BAHMA N HAYKM POCCUICKOM GEOEPALMMN

PEAEPA/IbHOE FOCYAPCTBEHHOE BIOJMKETHOE O5PA3OBATE/IbHOE YYPEMIEHME BbICLLIEFO O5PA3OBAHMA
«MOCKOBCKWUA NONUTEXHUYECKUA YHUBEPCUTET»

(MOCKOBCKWUI NOJIUTEX)

Hanpasnenue noarorosku: 18.05.01

OII (mpo¢mis): «XUMHYECKAS TEXHOJOTUS JHEPTrOHACHIIIEHHbBIX MAaTEPHUATIOB U
11631 (S 070713

dopMa 00yueHusi: OUHAasI

Bua npodeccuonanbHoi gesreabHoctu: (B coorsercreun ¢ ®I'OC BO)

[IpoekTHas nesaTenbHOCTh

HOILl «Xumbnotex

®OHJA OHEHOYHbLIX CPEACTB
O AMCHUIIVIMHE

3Hepr0Hac1>1meHH1>1e OpraHuveCcKue BelIECTBa

CocraB: 1. [TacopT oHIA OIIEHOYHBIX CPEICTB

2. Onrcanue OlICHOYHBIX CPEACTB:

3.Bonpockl 110 TeMaM JTUCIUILTHHBI

4 KoMIIEeKT KOHTPOJIbHBIX 3aJIaHUH 10 BApHAHTaM.
5. TeMbI TOKIa0B, COOOIIEHUH

6. Borpocsl k 3auety

CocTaBuTen:

KorbeixoBa OJibra AHaToJILEBHA

MockBa, 2018 rox



MOKA3ATENb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLUMIA

SHCPFOHaCI)I]_HeHHbIe OpPraHmvIeCKMe Bemecrea

@I'OC BO 18.05.01 «XumMu4yeckasi TeXHOJIOTUsI IHEPTOHACHIIEHHBIX MATEPHAJIOB U U3eTHiD)

B nporecce ocBoeHUS JaHHOW TUCHUTIIIMHBI CTYACHT (OPMUPYET U IEMOHCTPUPYET CIICTYIOIINE
00IIEKYIbTYpPHbIE KOMIIETEHIIHN:

'Y MeTb: aHaTN3UPOBATh PE3yIbTaThI
MCCIIEIOBAHUH C IIETBIO OMPEIEIICHUS
OITUMAJIBHBIX ITyTEH CHHTE3a IEJIEBBIX
IIPOIYKTOB.

Baagersb: HaBBIKAMH aHAITN3a
TEOPETHUIECKOTO U
PKCIIEPUMEHTAIBHOTO MaTeprarna,
[TOCTPOEHUS MOJIETIEH, CXeM TTOTyYeHHsI
IMPOAYKTOB C 3aJaHHBIMU

CBOMCTBAMHU

KOMIIETEHIIMHN IlepeyeHb KOMIIOHEHTOB TexHoJsiorust dopMma CreneHnun ypoBHeil 0CBOCHUS
HUH- |®OPMYJIUPOB- ¢dopmMupoBaH |OLEHOYHOIO KOMIIeTeHI U
HEKC KA us cpeacrsa
KOMIIeTeH Ui

OK-1  |CnocoOHOCTS K 3HATH: XUMUYECKUE GOPMYIIbI TEeKIMs, K/P, Ba3oBblii ypoBeHb

A0CTpaKTHOMY OpPraHUYECKHX SHEPro€MKHX BelecTB, |camocrosTenbHallC Croco0OeH onepupoBaTh OCHOBHBIMH
MBIILJICHHUIO, BaBUCUMOCTD (PU3UKO-XHMHIECKHX st paGoTa YO IIOHATUSAMHU B OIIPEIEIICHNU 3aBUCUMOCTEN
2
AHaJIN3y, CHHTE3 : N3UKO-XHUMHUYCCKHUX XapPaKTCPHUCTHUK OT
” g [(APAICTEpIITVIN O CONTABA M CTPOSHIS CCMHUHApCKUC E)OCTaBa " CTPOCHHUA, OCI-IIDOBHHP; CXEMBI CHHTC3a
OCHOBHBIE CXEMBI CHHTE3A. I p 8

IloBbILIEHHBIH YPOBEHD
crocobeH MOACINPOBATH ONITUMAJIBHBIC ITYTH

CHTE3a LCJICBBIX MMPOAYKTOB HAa OCHOBE, aHAJIM3a
0OJIBIIIOTO M CIIOXKHOT'O TECOPETUYCCKOI'O U
OKCIIEPUMECHTAJIbHOI'O MaTE€puraJia.




OIIK-1 [YMmeHue 3HATH: UTeK1IMs, ba3oBblii ypoBeHb
1CI10JIb30BATh CTpoeHue , GU3NKO-XUMHUECKHe U camocTosiTesbH [K/P, CIOCOOEH ONeprupoBaTh OCHOBHBIMU
OCHOBHBIC 3aKOHBI XUMHUYECKUE CBOMCTBA U CIIOCOOBI [ad pa60Ta, I[C MOHATHUAMU B OIIPCACIICHUU CTPOCHUSA U
ECTECTBEHHOHAYIHBIX |y rve st OpraHMdecKix cemuHapckue (YO COBOKYITHOCTH XMMHUYECKUX MPEBPAILCHUM
TMCLIUILIIUH B BaHSTUS OpraHMYECKHUX SHEPTOHACKIIEHHBIX
., [PHEProHaCHIIIEHHbIX BEUIECTB.
pohecCHoHaATBHOM v BEIIIECTB
MeTh: .
NeSITEIbHOCTH. N IToBbIlIEHHBIH YPOBEHb
BSI3bIBaTh COCTaB M CTPOEHU
[IpuMeHsITh MeTopr |0 oPiBaTh COCTAB H CTPOCHHUC CHOCOOEH MOAETTUPOBATH IEMOYKU
MOJIEK FaHUYECKUX .
MaTeMaTH4eCKOTro OJICKYJT OPraHHHeC . MpEeBpaLIEHUI OPraHuYeCKUX
HEProHaCHIIIEHHbIX MHEHUN
aHaJIM3a U PHCPTOHACBIIIC COCIHHE ¢ SHEPrOHACHIIICHHBIX BEUIECTB;
WX XUMUYECKUMH U (PU3UKO-
MOJETUPOBAHUS, cc . (pusuxo MPOrHO3UPOBATH MPOJIYKTHI U YCIOBHS
XUMHUYECKUMHU CBOMCTBAMU .
TEOPETUYECKOTO U B XUMHUYECKUX PEeaKlIUi B HECTAaHAAPTHBIX
Th!
OKCIIEPHMEHTANBHOTO | aA€ CIIOHBIX 3a/IaHUSX.
HaBbIKaMU IO METOJIaM CUHTE3a U
VCCIIeIOBaHUS O MCTOZIaM C . csa
XMMHWYECKUX IPEBPAILCHAN
OpPraHUYECKUX
HYHEPrOHACHIICHHBIX COCIMHEHUI
[Mpunoxenue 2
K paboueii mporpamme
IlepeyeHb OLEHOYHBIX CPEACTB MO JUCHHUILNINHE K JHEPrOHACHIIICHHbIC OPraHMYeCKHe BelecTBay
HaumenoBanue
o
Ne OLCHOYHOTO Kpatkast xapakTepHCTHKa OLIEHOYHOTO CPE/ICTBA IIpencrasnenue oueHouroro cpencrea B OC
OC CpEACTBa
KonTtposnpHas padota (CpeicTBO NPOBEPKM YMEHUH HPUMEHSTH IOJyYeHHbIE 3HAHMS JUIs .
1 p p el POBCPKH yM p i s KOMIIIEKT KOHTPOJIBHBIX 3aJaHUH 110 BApUaHTaM
(K/P) [pELIEHNs 3a/1a4 OIIPEIEIIEHHOTO TUIIA I10 TEME WUJIH pa3Jeily




Toxnan [TponyKkT caMoCTOATENbHONH pabOTHI CTYIEHTA, MPECTaBIAIOMNNA cOOO0MH
9

cooBIeH e MyOTMYHOE BBICTYIUICHHE TI0 TIPEICTABICHHUIO MOJMYYSCHHBIX PE3yJIbTaTOB Tewmbl 10KITaI0B,
ite) [pereHus OTIpeIeIICHHOM yueOHO-TIPaKTUYECKOMH, y4eOHO- coo0I1IeHn !
MCCIICIOBATEIILCKOW WA HAYIHOUW TEMBI

CpencTBo KOHTpOJISI, OPTaHW30BaHHOE KaK CIenuanbHas Oecena
MeJarormueckoro pabOTHUKA C OOyJaIONIUMCS Ha TEMBI, CBSI3aHHBIC C Bompocsr o

M3y4aeMOW TUCIUIUIMHOM, W pacCYMTAaHHOE Ha BBISICHEHHWE 00BbeMa TeMam/paszesiaM TUCIUTUTAHBI
3HaHUHN 00yUYarOIIETOC M0 ONPECIICHHOMY pa3zeiry, Teme, Ipooieme.

YceTHBIN onpoc,
cobeceoBaHue,
(YO)




7. YueOHO-MeToAn4YecKoe 1 MHPOpMALMOHHOEe o0ecneYeHue TN CIUITUHBI.

a) OCHOBHas JIUTEpaTypa

1. Oprannueckas xumus. [letpoB A.A. , banbsn X.B., Tpomenko A.T., M. Beiciias mkona,
11981, 592 ctp.

2) Ocuossl opranndeckoit xumuun. T 2. JI. Pobeprc, M.Kacepuo. M., «Mup», 1978. (B
oubnmoreke Ha [TaBna Kopuaruna).

0) 10moJIHUTE/ILHAS JINTEepaTypa:

1. Oprannueckas xumus. B.I'. Kupskos. M., «Xumus», 1978. (B bubnuoreke Ha [laBna
Kopuaruna).

B) MPpOrpaMMHoe o0ecrneyeHue U HHTePHeT-pPecypChbl:
Microsoft Office Cranmaptasiii 2007 (word, excel, powerpoint)

WuTepHeT-pecypchl BKIIOYAIOT yueOHO-METOAHMUECKE MaTeprasbl B JIEKTPOHHOM BUJIE,
npejICTaBlICHHBIC Ha caiite B paznene «bubmmorekay (http:/lib.mami.ru/ebooks/).

8. MartepunajbHO- o0ecnievyeHre JUCHMILIHUHBI.

Creuuanu3upoBaHHble  y4yeOHbIE  ayAUTOPUM U J1a0OpaTOpuud MO  XUMHH
HOIl«Xumbuortex»: ITIK 433, 411, 511, 526, 528, 529, ocHaménHbie 000pYyIOBaHUEM,
MpuOOpaMu, peakKTUBaMHU, YI€OHO-METOIUICCKUM MaTepHaIOM, HEOOXOJUMBIMH ISl y4eOHOH U
Hay49HOU pabOTHI, B TOM YHUCIIE:

HOYTOYK . MyJIbTUMEAUNUHBII MPOEKTOP C MEPEHOCHBIM SKPAHOM.

[IporpamMma cocTaBiieHa B COOTBETCTBUM ¢ DeiepaibHBIM TOCYAapCTBEHHBIM
00pa30BaTeIIbHBIM CTaHIAPTOM BBICIIETO 00pa30BaHUs MO HAIIPABJICHUIO MTOATOTOBKH
cnernuainucros 18.05.01

9. Meroauyeckue peKkoMeHIAIUHU AJIsl CAMOCTOSITEIbHON PaGoThI CTY/IEHTOB

CamMocrosTensHas pa60Ta ABJICTCA OJHUM H3 BUAOB IIOJYUYCHHS O6paSOBaHI/IH
O6y‘IaIOH_II/IMI/IC$I W HalIpaBJICHA HaA:

- M3yYCHHE TEOPETHYECKOr0 MarepHaja, MOJrOTOBKY K JICKIIMOHHBIM M CEMUHApPCKUM
(TIpakTUYECKUM) 3aHATHIM
*- TOJATOTOBKY K MPOBEPOYHBIM U KOHTPOJIBHBIM PabOTaM.

CamocrosTenbHas paboTa CTyJIEHTOB IpeJCTaBiseT co0oi BakHeNIIee 3BeHO yuyeOHOTro
mporecca, 0e3 MpaBWJIBHONW OpraHM3allMd KOTOPOro OOydaromuicss He MOXeT ObITh
BBICOKOKBATU(UITUPOBAHHBIM BBIITYCKHHUKOM.


http://lib.mami.ru/ebooks/

CryneHT JO0JDKEH IIOMHHUTb, YTO TIPOBOAUTH CaMOCTOSTEIbHBIE 3aHATUS CIELYET
peryasipao. OueHb BaXHO NPUIOKHUTh MaKCUMYM YCHIIMH, BOJIM, 4TOOBI 3aCTaBUTh ceOA
paboTath C MOJIHOW HArpy3Ko# C MepBOTO JHS.

He cnenyer oTknanpiBaTh paboTy Takke U3-3a HEpaOOUEro HACTPOEHHSI UM OTCYTCTBHUS
BloXHOBeHUs. HacTtpoenue HyxHO co3gaBath camoMy. [loHumMaHue HEOOXOAUMOCTH
BBITIOJTHEHUST palOOThl, 3HAHHWE IIENH, OCMBICICHUE MEPCIEKTUBBI OJAroNpHsITHO BIMAIOT HA
HAaCTPOEHHUE.

Kaxxnplii cTyIeHT JOJDKEH caM INIaHUPOBATh CBOIO CAMOCTOSITEIIEHYIO padoTy, UCXOIs U3
CBOMX BO3MOXKHOCTEH M MPUOPUTETOB. DTO CTUMYJUPYET BHIIOJHEHUE pabOThI, co3aaeT Ooiee
CIIOKOMHYIO 0OCTaHOBKY, YTO B UTOT'€ TIOJIOXKUTEJIBHO CKAa3bIBAETCSl HA YCBOCHUH MaTepHala.

BaxxHo mosiHee yuecTb 00CTOSITENbCTBA CBOEH pabOThI, YICHUTH, YTO SBJSETCS IJIaBHBIM
Ha JJaAHHOM JTarle, KaKyro MoCiIel0BaTeIbHOCTh pabOThl BHIOPATh, YTOOBI BBINIOJIHUTH €€ JIy4lle U
C HAaMMEHBIIMMU 3aTpaTaMy BPEMEHU U SHEPTHH.

JI1st T10TI0TBOPHOM pabOThl HEMAJOBAXKHOE 3HAYCHHE MMEET 00CTaHOBKA, OpraHU3aIIMs
pabouero mecta. Hy)xHO 100UTHCS, 9TOOBI MECTO pabOTHI IO BO3MOXXHOCTH OBIJIO TTIOCTOSTHHBIM.
PaGora Ha mnpuBbIYHOM MecTe nenaeT ee OoJiee TUIOAOTBOPHOU. [IpoayKTHBHOCTH pPabOTHI
3aBUCHUT OT MPAaBUIBLHOTO YepeloBaHus Tpyaa U oTibixa. [loaTomMy Kaxable 4ac Uiu ABa CleqyeT
nenatb nepepblB Ha 10-15 MuHyT. BBIXOIHBIE JHM Jydllle NOCBATUTH AKTUBHOMY OT/ABIXY,
3aHSTUSIM CIIOPTOM, MPOTYJIKaMU Ha CBEXEM BO3/ayXe U T.JI. J[axe nepekiitoueHre ¢ OAHOro BUjia
YMCTBEHHOM pabOThl Ha IPYroil MOXKET CITY’KUTh aKTUBHBIM OTJIBIXOM.

CryzneHT [oJDKEeH NOMHUTh, YTO B IIpoliecce OOy4YeHMsI Ba)KHEHMIyIO0 pPOJb HUIpaeT
caMOCTOsITeNIbHAs paboTa ¢ KHUTOW W MHTEpHET-pecypcamu. HayuuThcs paboTaTh ¢ KHUTOH —
BaXKHEWIIass 3amavya cTyaeHTa. be3 3Toro HaBeika OyneT Ype3BBIYAWHO TPYIHO H3ydaTh
MPOrpaMMHBIN MaTepuajl, ¥ MHOro BpeMeHH OyJeT MoTpadyeHo HepaluoHanbHO. PaboTa ¢
KHUTOM CKJIaJbIBAaeTCsl M3 YMEHHsS MOA0OpaTh HEOoOXOIuMble KHUTH, pa3o0paThCsi B HHUX,
3aKOHCIIEKTHPOBATh, BHIOPATh TJIaBHOE, YCBOUTH U MPUMEHUTh Ha IPAKTHKE.

10. MeToauyeckne peKOMEHIAUM /IS NIpenoaBaTesis

OCHOBHBIM Tpe6OBaHI/IeM K OpEroJaBaHUIO JUCHUIITIMHEBI ABJISACTCA TBOpquKHﬁ,
HpO6J'I€MHO-I[PI3J'IOl"OBBIﬁ I/IHTepaKTI/IBHHﬁ nmoaxon, HOSBOJ’IHIOH_[I/Iﬁ IIOBBICUTb HHTCPECC
CTYACHTOB K COACPKaAHUIO y‘lC6HOl"O Marcpualia.

OcHoBHas (hopma U3y4eHUs U 3aKpEIIeHUs 3HAHUM 10 3TON TUCLMIUIMHE — JEKIIMOHHAs
u npaktudeckas. [IpernosaBatens JODKEH MOCIEA0BATENBHO IPOYUTATh CTYICHTAM PsiJt JICKIMH,
B XOJI€ KOTOPBIX CJEIyeT COCPEAOTOYMTh BHHUMAHUE Ha KIIFOUEBBIX MOMEHTaX KOHKPETHOIO
TEOPETHUYECKOI0 MaTepHaia, a TakKe OPraHU30BaTh NMPOBEJCHNE MPAKTUUYECKUX 3aHATHHA TaKUM
o0pa3oM, 4TOOBl AKTHBHU3UPOBATH MBIIUIEHHE CTYIEHTOB, CTUMYJIHPOBATh CAMOCTOSITEIbHOE
U3BJICYEHUE UMM HEo0X0AuMOW HH(OpMaluM U3 pa3IMyHbIX HCTOYHUKOB, CPAaBHUTEJIbHBIN
aHaJIM3 METOJOB PpELICHUH, COMOCTABIEHHE IOJYYEHHBIX pE3yJIbTaToB, (OPMYIUPOBKY U
apryMEeHTalUI0 COOCTBEHHBIX B3IJIS10B HA MHOT'HE CIIOPHBIE ITPOOIIEMBI.

OCHOBy yLIe6HI>IX 3aHATHH MO JUCUMIUIMHE COCTABJISAIOT JeKuuu. B mnmpounecce 06yquI/1${
CTYACHTOB HCIOJIB3YIOTCA pa3jInuHbIC BUbI y‘le6HLIX 3aHATUH (ay,I[I/ITOpHBIX u
BHeayI[I/ITOpHBIX)I JICKOUHU, CEMUHAPCKUEC 3aHATHUA, KOHCYJIbTAllUU U T.I. Ha INEPpBOM 3aHATUHU I10
JIaHHO y‘ICGHOﬁ JUCIUITIIINHC HeO6XO,Z[I/IMO O3HAKOMHUTL CTYACHTOB C NOPAAKOM €€ U3YyUCHUS,



PaCKpBITh MECTO M POJIb AUCIHUIUIMHBI B CUCTEME HAYK, €€ IMPAaKTHUYeCKOe 3HaUeHHUe, TOBECTH 0
CTYZIEHTOB TpeOoBaHUs KaeaApbl, OTBETHTH Ha BOIPOCHI.

[Ipy mnoaroroBke K JEKIMOHHBIM 3aHATUAM 10 Kypcy «OpraHudeckas XUMHS»
HEO0OXOIMMO TPOAYMaTh IJIAaH €ro IMPOBEACHUS, COJCPKAHHE BCTYMUTEIHLHON, OCHOBHOU U
3aKTIOYUTENIPHON YacTH JIEKIIUH, O3HAKOMUTHCS C HOBHUHKAMU Y4Y€OHOM W METOJUYECKOU
JTUTEpaTyphl, MYOJUKAIUAMU TIEPUOJMYECKON TeYaTH 10 TeMe JICKIIMOHHOTO 3aHSTHS,
OTPENIETUTh CPEACTBA MAaTEPUATBHO-TEXHUYECKOTO OOCCTICUCHHs JICKIIMOHHOTO 3aHsATHS U
MOPAIOK HX HCHOJB30BAaHUS B XOJE€ UTCHUS JIEKIUU. YTOUYHUTh IUIAH IPOBEICHHUS
MPAKTUYECKOTO 3AHATHUS 110 TEME JICKLIHUH.

B XOJC JICKIIMOHHOI'O 3aHATHA MMPETIoaAaBaTe/ib JOJDKCH Ha3BaTh TEMY, y‘IC6HBI€ BOIIPOCHI,
O3HAKOMUTHb CTYACHTOB C ICPCHHEM OCHOBHOM H I[OHOJ'IHI/ITGJ'IBHOI\/'I JIMTCPATYypbl IO TEME
3aHATUA.

Bo BcrynurenbHOM yacTH JieKUMH OOOCHOBATH MECTO M POJIb M3ydyaeMol TeMbl B
y4eOHOM TMCIUIUIMHE, PACKPBITH €€ MTpakTHYeckoe 3HaueHue. Eciau untaercs He nepBast JIEKLUs,
TO HEOOXOJMMO YBSI3aTh €€ TeMY C IpPEIbIAyIlleld, He Hapyllas JOTUKHU H3JI0KEHUs y4eOHOTro
Martepuana. JIekuuro cieayeT HaunHaTh, TOJIbKO YETKO 0003HAUMB €€ XapakTep, TeMY U KpYyr Tex
BOIIPOCOB, KOTOPBIE B €€ X0Jie OyyT pacCCMOTPEHBI.

B ocHOBHOW wYacTu JEKIHUM CIAEAYeT pPACKPBIBAaTh COJCpP)KaHHWE YUEeOHBIX BOTIPOCOB,
aKIICHTHPOBATh BHHUMAHHE CTYJEHTOB Ha OCHOBHBIX KaTETOPHAX, SBJICHHUSIX M IpoIleccax,
0COOEHHOCTSX WX MPOTEeKaHUs. PacKpbIBaTh CYIIHOCTh M COJIEPKAHUE PA3TUUHBIX TOUCK 3PCHHS
U HAy4YHBIX IOJXOJOB K OOBSCHEHHIO TEX WIM HHBIX SBICHUM U mpoueccoB. CremyeT
apryMEeHTHPOBAHO 000CHOBATH COOCTBEHHYIO MO3UIUIO 110 CHOPHBIM TEOPETUYECKUM BOIIPOCAM.
[IpuBoauTe mpumepbl. 3a1aBaTh M0 XOAY U3JIO0KEHUS JIEKIIMOHHOTO MaTepuaia pUTOpUYECKHE
BONIPOCHl U CaMOMY JaBaThb HAa HUX OTBET. JTO CHOCOOCTBYET aKTUBHU3ALMU MBICIUTEIHHON
NEeSITeNbHOCTH CTYJCHTOB, TMOBBIIICHUIO WX BHUMaHUS M MHTEpeca K MaTepually JIEKIHH, ee
conepskanuto. [IpenonaBartens AOKEH PYKOBOAUTH PA0OTOM CTYJEHTOB MO KOHCIIEKTUPOBAHUIO
JIEKIMOHHOTO MaTepHalia, MoJ4epKUBaTh HEOOXOAUMOCTh OTPaXKEHHsI B KOHCIIEKTaX OCHOBHBIX
MOJIO)KEHUI U3y4aeMOU TEMBI.

B 3akmrountenbHON 4acTd JIEKIMH HEOOXOIuMO chOopMyIupoBaTh OOIIME BBIBOJIBI IO
TeMe, PacKphIBAIOIIUE COJEP)KAaHUE BCEX BOMPOCOB, MOCTABICHHBIX B JieKUUU. OOBSABUTH IUIaH
OUYepeIHOT0 CEMUHAPCKOT0 MM JIaOOpaTOPHOTO 3aHATHUS, JaTh KpaTKUE PEKOMEHJAlUU IO
MOATOTOBKE CTYJEHTOB K CEMHUHapy Wiu jaboparopHoil padore. OmpeaenuTh MECTO U BpeMs
KOHCYJIbTAIlMH CTYyJIEHTaM, MMOXKEJaBIIUM BBICTYIIUTh Ha CEMUHApe C JOKJIagaMu U pedepaTtaMmu
10 aKTYyaJIbHBIM BOMPOCAM OOCYKaeMOIl TEMBI.

HpI/I 3TOM BO BCCX YacCTiaX JICKIOUH HCO6XO,I[I/IMO BECTU OHAJIOT CO CTyACHTaMU W JOaBaTb
CTYACHTaM BO3MOXHOCTb IUCKYTHUPOBATH MCKAY co00H.

Lenb mpakTUYeCKUX 3aHATUH - 00eCHeudTbh KOHTPOJIb YCBOCHMs y4eOHOro Martepuala
CTYI€HTaMHM, PaCHIMpeHHe M yIriyOJeHue 3HaHWH, MOJTYyYEHHBIX MMM Ha JIEKIMAX U B XOJe
caMocTosATeNIbHOW paboThl. [loBbieHne 3(h(EeKTUBHOCTH MPAKTHUUYECKUX 3aHATUH JIOCTUTAETCS
MIOCPE/ICTBOM CO3/aHUSI TBOPUYECKON 0OCTaHOBKH, pacroJjararoiieil CTyA€HTOB K BbICKa3bIBAHUIO
COOCTBEHHBIX B3IVISIIOB M CYKIEHHH 1O OOCY)XJaeMbIM BOIPOCAM, JKEJIaHUIO Yy CTYJEHTOB
nopaboTaTh y JOCKU MPU PEIICHUH 3a/1ay.

Ilocne Kaxgoro JIEKIIMOHHOIO H MPAKTUYCCKOI'0 3aHATUA CACIATb COOTBCTCTBYIOIIYIO
3allMCh B KYPHAJIaX y4d€Ta NOCCIIaCMOCTHU 3aHATUHI CTYACHTAMH, BBISICHUTL Yy CTApOCT y‘-IC6HBIX



IPyIIl [PUYMHBI OTCYTCTBHSA CTYIEHTOB Ha 3aHATUAX. IIpoBoauTe rpynmoseie H
VMHJMBHUyaJIbHbIE KOHCYJIBTALIUU CTYJIEHTOB II0 BOIIPOCaM, BO3HHUKAIOIIUM y CTYACHTOB B XOJI€
WX IOATOTOBKM K TEKylled M IPOMEKYTOUHOW aTTecTalud M0 Y4eOHOM JUCLMILIMHE,
PEKOMEHI0BATh B IIOMOIIb YUE€OHbBIE U IPYTrUe€ MaTepUallbl, a TAKXKE CIIPAaBOYHYIO JIUTEPATYPY.

B JIeKIIMOHHBIX WM MNPAKTUYECKUX HEOOXOIMMO BECTHU JUAJOr CO CTYACHTAMH U JaBaTh
CTYJCHTaM BO3MOXHOCTb JUCKYTHPOBATH MEXKIY COOOM.

HPGHOI[aBaTeJII), HpI/IHI/IMaIOHII/Iﬁ 3a4€T WM 9K3aMCH, JIMYHO HCCCT OTBCTCTBCHHOCTL 3a
IMpaBHUJIbHOCTDb BBICTABJICHUA OLICHKH.



CprKTypa H COACPKAaHUEC TUCHUIIIMHBI «3Hepl"OHaCBIIIIeHHLIe OpraHun4eCcKue BeueCcTBa 1o CunenuajabHOCTH

18.05.01 «XuMuYeckasi TEXHOJIOTHS IHEPrOHACHIIIEHHBIX MATEPHATIOB)»

(cmenuaamcT)

lpunoxceHue

Buasbl yue6Hoii padoThl,

®opm
BKJII0YAsl CAMOCTOATE/IbHYIO Buabl camocTosiTe IbHOM padoThI -
2 |z & padoTy CTyAeHTOB, CTY/JEHTOB arrecr
Pasznen S §c g auuu
H £ 2 H TPYAOEMKOCTH B 4acax
O Q
nin Pede
n | n/c| naé CPC KCP K.P. | K.N. Prp K/p | 3 3
par
Benenue. Knaccnduxanus
JHEProOHACHIIIECHHBIX BelECTB.
Cemunap . Dxcnnozopoprvie
1 | epynnet, Pacuem 4 1 2
MmepmMoOUHAMUYLECKUX 1
Xapaxmepucmuk, y4umsleds 6Kiaobvl
9KCNII030¢DOPHBIX 2PYNN.
C-HuTpOocoe uHeH S,
HeapoMaTH4YecKHe.
2 4 1 2
1

Cemunap: Homenxnamypa,
cmpoeHue u ceoticmed




anupamuueckux neyuxiuyeckux C-
Humpocoeounenuu. Humpyrowue
peazenmol.

Apomatnyeckue C-
HUTPOCOETHHEHUS.

Cemunap: Humponpouseoonvie
Oen30na u e2o 20M010208, NOYy4eHUe
u ceoticmaa.

O-HuTpOCOEIMHEHUS.

Cemunap: Cnocobwl nonyuenus u
CBOUCMBA OP2AHUYECKUX HUMPAMO8.

Humpodghernonui.

IlepBUYHbIE HUTPAMHUHBI.

CemuHap: cmpoeHue, cnocobsl
nosy4yeHus u ceolicmea
nepeuYHbIX HUMPAMUHOS.

BropuyHblie 1 apoMaTHYeCKHE
HUTPAMMHBIL.

CemuHap: cmpoeHue, crnocobbi
nosy4eHus U ceolicmea 8mopuUYHbIX
U apomMmamuyeckux HUMpamuHo8.




Opralmqeume a3uJbl

Cemunap: cmpoenue, ¢huzuxo-
Xumuyeckue ceoucmea, cnocoodwl
NOJYYeHUs. OP2AHUYECKUX A3UO08.

JAmna3ocoeuHeHus.

Cemunap: cmpoenue, puzuxo-
Xumuueckue ceotcmed, cnocoowvl
NOYyYeHUs OUA30COeOUHEHUII.

O600menne. [loaroroBka K
KOHTPOJIbHOH padote Nel.

Konmponvnas paboma Ne 1

no meme:. «Heapwwamuuec;cue
a30mcodepofcau;ue opzanudeckue
OHEepP2OHACbIUEHHRblE seujecmed. »

10

ITupaszouabl. UMmumaszosl.

Cemunap: Ilupazonvt, umuoazonvl.
0CObEeHHOCmU CIMPOeHUsL U CEOUICME.
IIpou3zeoonule nupazona u
UMUOA30/14.

10

11

®ypa3ansbl u OeH3dypa3aHbl.

Cemunap Cmpoenue u cnocoowvl

11




nonyuenust pypazana u
bensghypazana; peaxyuu ux
HUMPOBAHUSL.

12

dypokcaHbl U OeH3(PypOKCaHBI.

Cemunap CmpoeHue u cnocoovl
noxyyeHus yypokcana u
benzgypoxcana; peakyuu ux
Humpoganusi. Ilpouszsoonvie

@ypoxcana.

12

13

Tpuazonbl u 0eH3TPHA30JIBI.

Cemunap CmpoeHue u cnocoobl
NOJYYeHUs mpuazond u
bensmpua3zona, peakyuu ux
HumposeaHus. Ilpouzsoonvie
Mpuazoos..

13

14

TerpasoJinbl

Cemunap. Tempazonwvl,
benzmempazonvl, Ux cmpoenue,
noJyyeHue u coUCmaa.

Humponpouszsoonvie mempaszonos.

14

15

Tpuasunel, Terpa3suHsbl.

Cemunap: Tpuasun u mempasuH,

15




cmpoeHue MOJeKy, cnocoobl
NOJYYeHUsl, XUMUuecKue ceotcmad.
Konoencuposannvie npoussoonuwie.
IIpooykmur numpoeanus. Hx
ceolicmea u npuMeHeHue.

16

HeapomaTnueckne HMK/JIHYeCKHe
JHeproHachIllleHHbIE BellecTBa.
KapkacHble cTpyKTYpBI.

Cemunap. L{ukiuueckue, 8 mom
yucie KapKacHvle, CmpyKmypol
aA30MCO0ePHCAuUX
9HEPSOHACHIUEHHBIX BeUieCE.
cmpoenue, cnocoovl NOJIY4eHUs U
QusuKo-xumurecKkue ceolcmaa.

16

17

JHeproHachblllleHHbIe BellecTBa,
He coJepsKallue cBsi3eil a30T-a30T
U HUTPOTPYIIL.

Cemunap: opeanuueckue Xaiopamol,
NepoKCcUObl, ayemunieHuosl,
@yromunamol: noIyUeHUe, CMmpoeHue
U ceocmead.

17

18

O6oomenue.
Konmponvnasa paboma Ne2.no meme:

((3H€p20HClelu/!€HHbl€

18




cemepoyuKiIudecKue eenecmaea).

®opma ammecmayuu

19-21

Bcero uacoB nmo aucuuIInge

18

18

36




Bonpocbl no memam ducyunauHsl.

Tema: Beenenue. C-HUTPOCOCAMHEHU S

1. BI)IZICJII/ITI) I-)KCHJIO?,O(l)OpHBIe Ipynnbl B COCAUHCHUAX OSTHICHAWHUTPAMHH, IOWHUTPAT
OTHUIICHTJINKOJIA, MCTI/IJI-S-HI/ITpOTeTpaSOJI. Beamciauts uX AHTANLINH O6p8,30BaHI/I$I 10
aHHHTHBHOﬁ CXCME C YUCTOM SHTAIBITHHHBIX BKJIaZIOB aTOMOB Y I'PYIIII aTOMOB.

2. TlepeuncnuTh M3BECTHBIE HHUTPYIOIIME CMeCH. B Kakux ciydasx HE NPUMEHSIOT a30THYIO
kucnoty? Hanucate peakiiuu HUTpOBaHUA a) H-OyTaHa, 0) OyraaueHa-1,3; B) STHICHIJIUKOJIS; T)
IUATUIIAMUHA, 1) peHnIaMuHa. YKa3aTh yCIOBUS U MEXaHU3M THX PEAKIIHi.

3. Hamucate ¢opMynsl no HazBaHusIM: a) 2,4,6-TpUHUTPOOKTaH;0) 2,4,6-TpUHUTPOTOIYOJI; B)
1,3,5-TpUHUTPOIMKIIOTEKCaH.

4. HanucaTph NpoAyKThl pa3ioKeHUs: HITPOMETaHa, TPUHUTPOMETAHA.

5. IlpencraBuTh ypaBHEHUS PEAKLNN, COOTBETCTBYIOIIME IETIOYKAM ITPEBPALCHUM:
a) CHs-CH2-CH3z — CH3-CH(NO2)-CH3 — CH3-CH(NH>)-CHz;

0) CH3-CH2-CH> Cl — CH3s-CH2-CH2-NO2>— CH3-CH2- CH(NO2)-CH2-OH;

6. IlpencTaBuTh CIOCOOKI NOJTy4eHUs OPTOHUTPOAHUINHA U3 OCH30JIa.

Tema: O-numpocoeounenusn (humpo3gupeor)

1. Hamucate CTpyKTypHBIE dbopMynbl  HUTPOIPHUPOB, COOTBETCTBYIOLIUE CIIECAYIOLIUM
Ha3BaHUSM:

a) ATUIHUTPAT, 2-NIPONUIHUTPAT, 1,3-IMHUTPAT MPOMUICHIIMKOISA; 1-HUTpAT MPOMaHTpUOIIA-
1,2,3.

2. Kak nojay4uTh HUTpaT, COOTBETCTBYIOIIMN H30MPOIAHOJIY. Y CIOBUS HUTPOBAHUA?
3. Hamucath peakiuu, COOTBETCTBYIOIIHE LIETIOYKE MPEBPAILICHUI:
C2H4—CH,CI-CH2C1—CH2(ONO2)-CH2(ONO2)— CH2(OH)-CH2(OH).

Tema: N-HUTpOCcOeAUHEHUsSI (HUTPAMUHBI)

1. Ha3zBatpb npeicTaBieHHbIE HUTPAMUHBI:

a) (C2Hs)2N-NO2, 6) C4H9NHNO2, B) CH3-CH(NO2) CH2-CH2-CH(NO2)-CHs,

r) CH3-N(NO2)2. [lns coeaunenuii (6) u (B) moaodpars ¥ Ha3BaTh CTPYKTypHBIC H3oMephl. K
KaKUM HUTPaMUHAM OHU OTHOCSITCS: TIEPBUYHBIM HIIM BTOPUIHBIM ?

2. HOJ'IyLII/ITB a)BTI/IJ'IHI/ITpaMI/IH N3 COOTBCTCTBYHOLICTO HUTPO30dAMHUHA, 6) MCTUJIHUTPAaMHUH W3
MCTHJIaICTaMHa (B JABEC CTaIII/II/I); B) JAUMCTUIIHUTPpAMWUHA U3 TUMCTHIIaMHHA. YcaoBus peaKI_II/II/I?



3. Kax npeBparuTe MeTHIHMTpaMUH B MeTuinamuH? Hanwucate ycnoBus peakuuid
BOCCTAHOBJICHUSI HUTPAMUHOB.

4. Kak mnpucoequHMTCS METWIHUTPAaMHUH K BHHWIALETaTy; akpuwioHuTpwiy? Hanucarsb
COOTBETCTBYIOLIUE PEAKLIUH.

5. Hanucath ypaBHEHUS peaKUUid, COOTBETCTBYIOIIME CXEMaM MPEBPAILCHUN:

a) (CH3z)2NH — (CHz)2N-NO — (CHz)2N-NO2 — (CH3s)2N-NH>

0) CH3sNH2 — CH3NH-C(O)CHsz — CH3N(NO2)-C(O)CHz — CH3NHNO:.

[Touemy B peakuuu (6) METHIIaMUH HEJb3s cpa3y MPOHUTPOBATh HUTPYIOLIEH cMechio?-
Tema: Opranunyeckue a3ubl U JUA30CO0eTUHEHMS.

1. IIpuBecT mpuMepbl HEOPraHUYECKUX U OPraHUYECKUX a3UI0B.

2. Hanucatp peakuuu Noay4eHUs 3TUIa3uAa, GEHNIa3uaa 1 aleTmIa3uia U3 COOTBETCTBYIOIINX
raJoreHIpon3BOAHbIX. CPaBHUTH UX YCTOMYUBOCTD.

3. Kakoe BemecTBo nmoJiyuutces nmpu 00paboTke GeHUITHApasnHa a30TUCTON KUCIOTOM.

4. HanucaTh MPOAYKTHI PEaKIMid B3aMMOJACUCTBUS M30TPONUIA3n/Ia a) ¢ pa30aBIeHHON CEpHOU
Kkucnotoit; 6) BoccranoButeneM LiAlHa4; B) akpunoHuTpriioM. YKa3aTh YCIOBUS peaKIuil.

5. Hamucarp peakiuu, cooTBercTByromue Ienouke mpespamienuii: CoHsCl— CoHsN3 —
CoHsNH:?

6. CtpoeHue a3ua0- U AMA30TPYIII: CXOJICTBO U pa3Inyue.

7. JlmazoMeTaH — CWJIbHBIM METUIIMPYIONIMKA areHT. HamucaTh peakiuio ero mnoJiydeHus H3
ruipa3vHa U TPUXJIOpMETaHa U ero Mocleaykoliee B3auMoIeHCTBUE C IMKIOOYTaHOM.

8. HamucaTh peakiuu , COOTBETCTBYIOIME LENOYKE HpeBpalleHHMIA:
CeHsNH2 — [CeHsN2]Cl — CgHsCN.

9. Hanucatb PCaKIKUIO a30COUYCTAaHUs XJIOpHUaa (I)GHI/IJ'II[I/IaSOHI/IH C aHAJIMHOM U IPHUCOCIUHCHUA K
aKpHHOBOﬁ KHCJIOTC.

Tema: Ilupazonbl 1 UMHUIA30J1bI.

1. AMdoTepHOCTh TTHpa30ja U MMHUAa30ja. Hammcarh peakiuu B3auMMOJCHCTBHS IUpa3oja U
nmugasona ¢ HCl, HNOs, NaOH.

2. DnexTpoduibHOe 3amenieHre. Hamucath peakuuu B3auMOJEHCTBUS MMHJa307a ¢ OpoMoM,
a30THOM  kucnoToi, cynbdupoBanue. KakoBsl  ycnmoBus  peakuuid?  CpaBHUTH €
COOTBETCTBYIOLIUMH PEAKIMSIMU IPUMEHHUTEIBHO K OEH30ITy.

3. Hpe,[[CTaBI/ITB PCaKnn AJIKUIINPOBAHUA U AlIUJIMPOBAHUA UMW IA30JIa HA IIPUMEPC XJIOPMETAHA
" XJIopanerara.



Tema: dypa3aHbl U PypOKCaHBI.

1. CpaBHUTH NTPOCTPAHCTBEHHOE U JJIEKTPOHHOE CTpoeHHe (Qypa3aHoB , (PypOKCaHOB,
O0eH3dypazaHoB 1 OCH3(YPOKCAHOB: TEOMETPUIO MOJICKYII, apOMATHYHOCTh, YACTHYHBIC 3apsibl,
BO3MOXKHOCTh PEaKIUi HyKJICOPHILHOTO HIIH AIEKTPO(PUIBHOTO 3aMELICHUSI.

2. Hammcats peakiuu mosrydeHus: AuMeTuidypokcana u 6eH3(pypokcaHa U3 COOTBETCTBYIOIIUX
rimoxcuMoB. Kak MOJIYYUTDH TJIMOKCUMBI?

3. Hanucath peakiiuu, COOTBETCTBYIOLIUE IIETIOYKE TPEBPAIICHHINA:

CeHs-C=N-0 — mudenundypokcan — mudpenmwidypazad — auGeHUITITHPKCAM —
mudenunyTad. KakoBbl yciioBUs peakiuii?

4. CpaBHUTH OTHOIIEHHE JTUHEUHBIX (Pypa3aHOB U pypoKcaHOB K 1ienodaMm. HanucaTh
COOTBETCTBYIOIIHE peakiuu. YeM 0ObICHUTH OTIIMYNE B CBOMCTBAX?

5. CriocoObl MosTy4eHus: HUTPOIIPOU3BOIHBIX JIMHEHHBIX Qypa3aHoB U pypokcaHoB. HanucaTth
COOTBETCTBYIOILINE PEAKIIUH.

6. HanucaTh peakuuu OKUCIIEHNs, BOCCTAHOBJIEHUS U HUTpOBaHUs OeH3pypokcaHa. B kakue
MOJIOXKEHUSI HUTpyeTcs OeH3pypoKcan?

7. OcobeHHOCTH HUTPOBaHUS OeH3(ypa3zaHa U ero MPOU3BOIHBIX.

Tema: Tpua30Jbl M TETPa30JIbI.

1. IlpencraButh n30oMepHBIC (POPMBI TPHA30JIa U TETpa30ja. TayToMepus TeTpasoJa.

2. PacnosioxkuTh B psiji O YCUIIEHUIO OCHOBHOCTH 1,2,3-TpHaszodn, 1,2,4-tpua3osn, TeTpazo.

3. Am¢oTepHOCTb TeTpaszoia. HamucaTes peakunu TeTpaszosa ¢ THAPOKCUIOM Kalusl U COJITHOM
KHUCITIOTOM, CXeMY AMCCOILUAIUN.

4. Kakue cymiecTByIOT CIOCOOBI MOJTyYSHHs TETPa30Jia U €ro MPOU3BOIHBIX IPU YYACTHH a)
a30TUCTOBOJOPOIHOM KUCIIOTHI; 0) a30TUCTOM KUCIOTHI?

5. Hanucatp peakiuu metunupoBanus 1,2,3-Tpuaszonia a) XJIOpMeTaHOM; 0) TM1a30METaHOM.
6. KakoBbl IpoAyKThl HUTPOBaHUs OEH3TpHa30Ja U (peHunTeTpasona.

7. PaCCMOTpCTB BO3MOJKHOCTb p€aKINH OKHCJICHHUU 1 BOCCTAHOBJICHUSA TPHUA30JI0B U TCTPA30JIOB.
Hanucars MMPOAYKTBI BOCCTAHOBJICHUSA I,S'Z[I/IBTI/IHTeTpaSOJ'Ia TCTPAAIIOMOTIMUAPHUAOM JIMTHA.

8. Hammucartp peaKknunn, COOTBETCTBYIOIINEC LICITIOYKE npeBpameHI/Iﬁ:

HCN — Terpazon — 1-denunrerpazon — GpeHun-5-6pomrerpason — peHuI-5-
THJIPOKCUTETPA30J — METHI(EHUIAMUH.



KoMn1eKT KOHTPOJIbHbIX 3aJaHUH 110 BApUAHTaAM

KonTpouabnas padora Nel

Tema: «HQCZPOMCZWZM‘IQCKue a30mcodep9fcaw;ue opeaHudecKkue
IHEPSOHACHIUIEHHbIE sewecmeaea »

Bapuanm Nel

1. lepeuncauts U3BECTHBIE HUTPYIOMIKE CMECH. B KakuX Cilydasx He IPUMEHSIOT a30THYIO
kucnoty? Hanucate peakuuu HUTpoBaHUs a) H-OyTaHa, 0) Oyraauena-1,3; B) 3STUICHIIIMKOIIS; I)
IUATUIIAMUHA, 1) peHnIaMuHa. YKa3aTh yCIOBUS M MEXaHU3M THX PEAKIIHi.

2. HamucaTh TpOyKTHI peakiuii B3aUMOJACHCTBUS M30IPOTMIIIa3ua a) ¢ pa30aBICHHONW CEPHOM
kucinotoit; 6) BoccranoButeneM LiAlHa; B) akpunonutpuiiom. Yka3aTh yCIIOBUS peaKiuil.

3. PaccuuTaTh SHTAIBLIIHIO 06pa3013aH1/1$[ JUHUTPOMETAHA 110 a)I)II/ITI/IBHOI‘/'I CXEME.
Bapuanum No2

1. Mony4uTts a)>THIHATPAMHUH U3 COOTBETCTBYIOIIETO HUTPO30AMHUHA; 6) METUIIHUTPAMHUH H3
MeTuiIaneraMua (B 1€ CTaluu); B) JUMETHUJIHUTPAaMUHA U3 AUMETUIIaMHUHA. Y CIIOBUS peaKIuu?

2. Hammcarp peakuum, coorBercTBytomue Inenodyke mnpespamenuii: CoHsCl— CoHsN3 —
C2oHsNH32

3. Ha3Batp npencTaBieHHbIE HUTPAMUHBI:
a) (C2Hs)2N-NO2, 6) C4H9sNHNO2, B) CH3-CH(NO2) CH2-CH2-CH(NO2)-CHs,

r) CH3-N(NO2),. s coenunenuii (6) u (B) momodpaTh U Ha3BaTh CTPYKTYpPHBIEC M30Mephl. K
KaKUM HUTPAMHHAM OHU OTHOCSITCS: TIEPBHYHBIM HJIH BTOPUYHBIM?

Bapuanm Ne3
1. Kak noiy4uTh HUTpAT, COOTBETCTBYIOIIMI H30MPOINAHOJIy. Y CIOBUS HUTPOBAHUSA?

2. Kak MNpUCOCAUHUTCA MCTUIHHUTPAMHUH K BHUHUWJIALCTATY, aKpI/IJ'IOHI/ITpI/IJ'IY? Hanucartn
COOTBCTCTBYIOIIIHUEC PCAKIIUHU.

3. Hammucath 1 Ha3BaTh H30MCPLBI 6YTI/IJ'IaSI/II[a.
Bapuanm Nod

1. Kakoe BeliecTBO MoJiyduTcsi Ipu 00paboTke GEeHUITUPAa3UHA a30TUCTON KHCIOTOM.
HanucaTe ypaBHEHMS COOTBETCTBYIOLINX PEAKIIMI.

2. Hanucats YpaBHCHUA peaKuHﬁ, COOTBCTCTBYIOIIHE CXEMaM HpeBpaH_IeHI/II\/'K

(CH3)2NH — (CH3)2N-NO — (CH3)2N-NO2 — (CH3s)2N-NH>. Ha3saTh Bce BemiecTBa, ykazarth
YCIIOBUS PAKLIUMA.



3. CpaBHHTbH yCTOWYMBOCTH AMA30METaHa, AMa30aleTara, 1uazo0en3ona. OObsCHUTH BHIBOJIBI C
TOYKH 3PEHUS DJEKTPOHHBIX 3(pPeKToB.

KonTposbHast padora Ne2
Tema: «3H€p20HCZCblM/;€HHbl€ cemepoyurkiudecKue eeugecnea

Bapuanm Nol.

1. AmdoTepHOCTb TeTpazosa. Hamucars peakuuu TeTpazoia ¢ THAPOKCUAOM KIS U COISTHOM
KHUCJIOTOM, CXEMY JUCCOLMAIlUU TETPA30Ia.

2. Hanucath peaxiuu, COOTBETCTBYIONIUE IIETTOYKE TPEBPAIICHHINA:

CeHs-C=N-0 — mudenundypokcan — mudeHmwidypazad — aIuGEHUITIAPKCUM —
mudenunyTad. KakoBbl ycioBUs peakiuii?

3. Paccunrars sHTaNBINIO 00pa30BaHUs S-HUTPOTUTPA30JIa MO aJJTUTUBHON CXeMe.

Bapuanm No2.

1. TpuaswHbBI ¥ TeTPA3UHBI: H30MEPHBIE (OPMBI, peaKIIUA HUTPOBAHUS ( YCIOBHUS U BO3MOXKHBIC
MPOIYKTHI)

2. AmdoTepHOCTh TIMpa3oia M UMUAa301a. HamucaTh peakuuy B3aUMOJCHCTBHS NMHUpaszoja U
nmugazona ¢ HCL, HNO3z, NaOH.

3. [IpencraButh m30MepHBIE (HOPMBI TPUA30JIa M TETpa3oia. TayToMepHs TeTpa3oiia

Bapuanm No3.

1. Kakue cymecTByIOT CriocoObl MOTY4YeHHs TETPa30Jia U €ro MPOU3BOIHBIX PU YIACTHH a)
a30TUCTOBOJOPOTHOM KUCIIOTHI; 0) a30TUCTOM KUCIOTHI?

2. HamucaTh peakuuu OKUCIIECHHUS, BOCCTAHOBJICHUS U HUTpoBaHUs OeH3pypokcana. B kakue
MOJIOKEHUSI HUTpYyeTcst OeH3pypokcan?

3. Pacnonoxxute B psiji MO YCHIEHUIO OCHOBHOCTH 1,2,3-Tpuaszon, 1,2,4-Tprua3os, TeTpas3od.
Bapuanm No4.

1. Hanucars peakiuu B3auMoieiicTBHS HIMHIA3071a ¢ GPOMOM, a30THOM KHCIIOTOM,
cynbhupoBanue. Kakosl ycrnoBus peakiuii? CpaBHUTH C COOTBETCTBYIOIIIMMHU PEAKITUSIMU
MIPUMEHHUTENHHO K OEH30ITY.

2. Hanmcatp peakiiuy OKMCIIEHUs], BOCCTAaHOBIICHHS U HUTpOoBaHUs OeH3(pypokcaHa. B kakue
noJIokeHust HuUTpyetcst 6en3pypoxcan? [Touemy?

3. Beraucaute no aIIMTUBHOMN CXeMe SHTAJIbIIHIO O6pa3OBaHI/I${ TPUHUTPOTOJIYOJIa U
q)eHI/IJ]TCTpaBOJ'Ia.



Temsl A/19 JO0KJ/JIaA0B U COOOILEHUM.

1) N-HUTPOTIPOU3BOTHBIC AMHHOB KaK SHEPrOEMKHUE BEIIECTBA: HCTOPHUYECKUN 0030D.

2) [IpumeHeHrne HUTPATOB CIUPTOB, UX OMOJOTMYECKast aKTUBHOCTb.

3) dypokcaHoBbIe U (ypa3aHOBBIC IPOU3BOIHBIC KAK SHEPTOCMKHE COCTMHEHH S

4) lnazocoeMHEHUsI KaK 3KOJIOTUYECKH 0€30I1acHbIE IHEPrOEMKHE BELIECTBA.

5) CoBpeMEHHOE COCTOSIHUE U MEPCIEKTUBBI CO3JaHUsI SHEPTOEMKHUX COSAMHEHUI

6) Kparkuii 0030p pa3BUTHS XUMHUH OCHOBHBIX SHEPTOEMKUX COCTHHEHUI

7) KapkacHble CTPYKTYPbI I MX HUTPOIIPOM3BOIHBIC KaK YHEPrOEMKHE BEIECTBA.

8) DHeproéMKue MoJTMMEpHI.

9) DHeproémkure HeOpraHNYECKUE BEIIECTBA: HUTPATHI, IEPXJI0PAThl, a3Ubl, TEPOKCUIBI.

10) DHeproémkue MpoU3BOIHBIE MAJIBIX IIUKIIOB.

Bomnpocsl k 3auery.

1. Dkcmno3o¢opHbIe TPYNIBI B OPraHMYECKUX COSAMHEHUAX. PacueT sHTampnmii 0Opa3oBaHUs
OPraHWYECKUX COCIUHECHHUM MO aJTUTUBHON MOJENH. BBIUMCIUTH SHTAIBIIUA JTUHUTPOMETAHA,
Ma30MeTaHa U METUJITHIPA3HHA C YIETOM SHTAIBITUUHBIX BKJIAJ0B aTOMOB U TPYIII aTOMOB.

2. DHeproémkocTh HUTporpymmbl. Kinaccudukarus aurpocoennuennii. Hutpytomue Bemectsa u
cMmecH. BriGop HUTpyIOIIEro areHTa.

3. Amudatnueckue C-HUTPOCOCIMHEHMS: CIOCOOBI TIOJYYEHHUS, XHUMHUYECKHE CBOMCTBA,
CTaOWJIBHOCTh. 00JaCTH NpuMeHeHus. HamucaTb OPOAYKTHI pPAa3/IOKEHHs HUTPOMETaHa U
TPUHUTPOMETAHA.

4. Apomaruyeckue KapOOIUMKIMYECKHE HUTpocoenuHeHus. HutpoBanme OeH30ia, TOJIyoJIa.
CgoiictBa apomaTnieckux C-HUTPOCOECTUHEHHH, 0071acTU MPUMEHEHHSL.

5 9HeprOéMKOCTL U HeCTaOMJIILHOCTh MaJIbIX IUKIIOB, UX IOJYUYCHHUC, XUMHUYCCKHUC CBOﬁCTBa,
BO3MOXHOCTb HUTPOBAHHA.

6. Amudaruyeckre O-HUTPOCOCTUHEHHS: CIOCOOBI TOJYYEHUS, XUMUYECKHUE CBOWCTBA
(3aMelieHre, BOCCTAaHOBJICHUE).

7. HutpaTel MHOTOATOMHBIX CHUPTOB. TpHUHUTpAT TJMIEPHHA: IOJydeHHE, CBOMCTBA,
SHEPro€MKOCTh, OMOJIOrMUYeCcKast aKTUBHOCTb. HUTpoLenI0103a: noaydeHue U MpuMeHEeHMe.

8. Hutpodenoinsl. YcnoBus peakuuil noiaydeHus, pU3NKo-xuMHU4Yeckue cBoiictBa. [InkpuHoBas
KHCJIOTA.



9. Amudarnueckre HuTpamMuHbl. CnocoObl TONY4YEeHUS TEPBUYHBIX W BTOPUYHBIX N-
HUTpPOCOEANHEHUH. BBIOOp ycnoBuii peakuuii HUTPOBAHHS B 3aBHCHUMOCTH OT CTPOCHHUS U
cTabmIbHOCTH cyOcTpaTa. Hamucarh COOTBETCTBYIOIINE PEAKIIHH.

10. ApomaTtrueckue N-HUTPOCOCIMHEHUS: TTOTyUYeHUE, PEAKIIMOHHASL CTIOCOOHOCTD.
11. Xumuueckue cBoicTBa aau(paTUUECKUX MPEAEIbHBIX IEPBUUYHBIX HUTPAMUHOB.
12. Xumuueckue cBoiCTBa an(paTHUECKUX TPEACTbHBIX BTOPUYHBIX HUTPAMUHOB.

13. Iu-, Tpu- 1 nonuHUTpaMuHbL. IX HOMEHKIaTypa, H30MepHs, CTPOCHHUE. CIIOCOOBI MOTYyIESHUS
U CBOMCTBA. [[MKIMYECKUE U KaPKACHBIE HUTPAMUHBI.

14..Opranuyeckue  a3ujabl:  CIOCOOBI  TMOJYYEHUsS W3  HEOPraHWYeCKUX  a3ujaoB |
raJIOT€HITPOU3BOAHBIX, THIPA3UHIIPOU3BOTHBIX, HEMPEIETHHBIX.

15. XuMunyeckue CBOICTBAa a3uAOB: LMKJIONPHUCOEIMHEHUE, B3aMMOJCHCTBHE C KUCIOTaAaMH M
1[eJI04aMy, BOCCTaHOBJIeHHE. OTAeNbHbIE MPEICTaBUTENH, X (PU3UKO-XHUMHUUYECKUE CBOICTBA U
o0yacTu MpUMEHEHHUSL.

16. Ctpoenue a3uo- U JUa30TPYII: CXOJICTBO U paznuyue. CXOJACTBO B XUMUYECKUX CBOMCTBAX
OpPraHWYECKUX a3UI0B U JHUA30COCTNHECHU.

17. lna3zoMmeTaH — CHUJIBHBIM METUIUpYIOIIMH areHT. HamucaTh peakuuio ero moJydeHHs W3
TUJIpa3vHa U TPUXJIOPMETaHa U €ro MOCIeIyIollee B3aUMOIEHCTBHIE € LIMKJIOOYTaHOM.

18. Apomatuueckue auazocoenuHeHus. CrocoObl MoJydeHus, CBOWCTBa, MpUuMeHeHne. Hamcats
peaKIuu a30covYeTaHus xJuopuaa GeHWITHa30Hus ¢ aHATHHOM

19 Opranuueckue TMEPOKCUABI: aleTOHA TPUIEPOKCUT, AaleTOHAa TETPAIUKIONEPOKCU],
reKCaMEeTHJICHTPUIIEPOKCUATUAMUH (CXEMBI MOJTydeHusl, GU3NKO-XUMHUYECKUE CBOCTBA)

20. AutetuneHuIbl: aneTUIIeHU 6 cepedpa, Meau(l): momyuenue, GU3NKO-XMMUYECKHUE CBOHMCTBA

21. I'pemyyas kucinora U e€ coilu — (PyIbMHHATHI: CTPOCHUE MOJIEKYJIbl IpeMydeld KHCIOTHI,
¢busznueckue U XUMHUYecKue cBoiicTBa. DyabMUHATBI PTYTH, cepedpa W MeAHu: CIOCOObI

IIOJIYYCHUSA U (1)I/I3I/IKO-XI/IMI/ILIGCKI/I6 CBOIMCTBA.

22. Opranundveckue xjoparsl u mnepxioparsl (-OCIO2 u —OCIOs3); mepxmopar ryaHuanHa,
nepxjopar MeTHJIaMHUHA, MEepXJopar THAPa3sHHA: CIOCOObI IMOJyYEHHUS, SHEProéMKOCTh M

MPaKTUYECKOe MPUMEHEHHE.
23. Hanmcatb ypaBHEHUS PEaKIIHii, COOTBETCTBYIOIINE CXeMaM MPEBPaIleHUN:

(CHz)2NH — (CH3)2N-NO — (CH3)2N-NO2 — (CH3)2N-NH>. Ha3Bats Bce BemiecTBa, yka3arhb
YCIIOBUS pEaKInii.

24. Hanmcathb peakiiuy, COOTBETCTBYIOIINE LIEMTOYKE MPEBPAILICHUH:

CeHs-C=N-0 — mudenundypokcan — qudennndypazan —aAuGeHuIrmmpKkcum —
mudenmnaTad. KakoBel ycinoBus peakuuii?



25. Hanmcats pOIYKTHI peaKIiii B3aNMOICHCTBUS H30TIPOIMIa3Uaa a) C pa30aBICHHONW CEPHOM
KucIoToi; 6) BocctanoButeneM LiAlH4; B) akpuIOHUTPUIIOM. YKa3aTh YCIOBUS PEaKIHil.

26. Hanicath ypaBHEHUS PEAKIIHiA, COOTBETCTBYIOIINE CXeMaM IPEBPAICHUH:

CH3:NH2 — CHs3NH-C(O)CHz — CH3N(NO2)-C(O)CHs — CH3NHNO2. Bce BemectBa

Ha3BaThb.

27. CTpoeHue MOJEKYNl MUpa3oia W MMHIA30Jla, apOMATHYHOCTh, OOMIas XapaKTepUCTHKA
PEaKIMOHHON CHOCOOHOCTH: BO3MOKHOCTH B3aMMOJCHCTBHSI C KHCIOTAMH M IIEIOYaMH,
OKHUCIUTCIIIMU U BOCCTaAaHOBUTCIISIMU, E)J'IGKTpO(bI/UIBHOFO nu HYKJIGO(bI/IJII)HOFO 3aMCIICHUA.

28. AmdoTepHOCTh MHpa3oia U UMHUAa301a. Hamucars peaknuy B3auMOJICHCTBHS MHpa3oja U
nmunasona ¢ HCl, HNOs, NaOH.

29. Peaxkumm 3neKTpOQUIBHOTO 3aMEIIeHUs NHpa3oila M HMMHA30J1a: TaJOTeHUPOBAHUE,
HUTpOBaHUE, cynb@upoBaHue. KakoBbl ycinoBus peakiuii? CpaBHUTH C COOTBETCTBYIOLIUMHU
peakuusMu MPUMEHUTEIBHO K OEH30ITy

30. IlpencraBuTh peakmuy aJKWIAPOBAHHS ¥ aIMJIMPOBAaHHWS WMMHIA30Jla Ha TpuMepe
XJIOPMETaHa U XJIOpalerara

31. Jlma3zuHBI: HOMEHKJIATypa M HW30MEpHs, CTPOECHHE MOJIEKYJd M apOMAaTHYHOCTh, OOIIas
XapaKTepUCTHKA PEaKIMOHHOM CITIOCOOHOCTH.

32. TlupuMuAMH: B3aUMOJEHCTBHE C CHJIBHBIMH KHUCIOTAMH, PEAKIUH 3JIEKTPOPHILHOTO
3aMeleHusl.

33. Tpuasunsl. U3omepHbie hopmbl. CTpoeHHE, apOMaTHYHOCTb, BIMSHUE aTOMOB a30Ta B ITUKJIS
Ha XMMHYECKHE CBOWCTBA TPUA3WHOB. Peaknuy HyKJICOQHIBFHOTO 3aMelIeHHs TpUa3uHa U ero
npou3BoAHBIX. [{naHypoBas KucioTa.

34. CiocoObl Mmory4eHust Ipou3BOaHBIX 1,3,5-Tprasana.

35. CpaBHUTH NPOCTPAHCTBEHHOE M DJIEKTPOHHOE CTpoeHHE (ypazaHOB, (QYpPOKCAHOB,
6eH3dypazanoB 1 6eH3(GYpPOKCAHOB: TEOMETPUIO MOJIEKYI, apOMaTUYHOCTb, YACTHYHBIE 3apsbl,
BO3MOXHOCTh PEAKINi HYKJI€O(OUIHLHOTO WU 3JIEKTPO(DUIBLHOTO 3aMEeIleHUsI.

36. Hanmcatp peakiuu noixy4eHus qumeTuidypokcana u 6eH3pypokcaHa u3 COOTBETCTBYIOIINX
TJIMOKCUMOB.

37. Hanmcatpb peakiuu, COOTBETCTBYIOIINE LIEMTOYKE MMPEBPAILLICHUH:

CeHs-C=N-0O — mudenundypokcan — audenundypazan —andeHwIrmmpkcum —
mdenmnaTad. KakoBel ycinoBus peakuuii?

38. CpaBHUTbH OTHOILIEHHUE JIUHENHHBIX (Dypa3aHOB U (GypOKCaHOB K mienoyam. Hanmcatb
COOTBETCTBYIOLINE peakuuu. Yem 0ObsICHUTH OTIIMYKE B CBOMCTBAX?

39. Crioco6bl NOTy4YeHUs] HUTPOIIPOU3BOIHBIX TMHEHHBIX (pypazaHoB U pypokcaHoB. Hanmcath
COOTBETCTBYIOIINE PEAKIIUH.



40. Hanucath peakiuyu OKUCIICHHS, BOCCTAHOBJICHUS U HUTPOBaHUs OeH3(ypokcaHa. B kakue
MOJIOKCHUSI HUTpYyeTcst OeH3pypokcan?

41. OcobeHHOCTH HUTPOBAaHUS OeH3(ypa3aHa U ero MPOU3BOIHBIX.
42. IlpencraBuTh n30MepHBIE GOPMBI TPHA30Ja U TeTpa3oia. Tayromepus TeTpaszoa.

43.KuciioTHO-OCHOBHBIE CBOWCTBA TPHA30JI0B U TETPA30JIOB. PacionoKuTh B psiji IO YCHIICHUIO
ocHoBHOCcTH: 1,2,3-TpHnasou, 1,2,4-tpuasosn, terpaszon. TeopeTrnueckn 000CHOBATH
MIPEJICTaBICHHYIO 3aKOHOMEPHOCTbD.

44, AmdoTepHOCTh TeTpaszoia. HamucaTs peakiuu TeTpasoa ¢ THAPOKCHIOM KIS U COJITHOM
KHUCJIOTOM, CXeMY AMCCOLUAIIU.

45. Kakue cymecTBYIOT CIoCOObI MOTY4YEeHUs TETPa30Jia U €ro MPOU3BOIHBIX IPU YHACTHH a)
a30TUCTOBOJOPOIHON KUCIIOTHI; 0) a30TUCTOM KUCIOTHI?

46. Harmcatp peakuuu MeTuinpoBanus 1,2,3-Tprazosna a) XJIOpMeTaHoM; 0) Ha30METaHOM.
KaxoBb! yci0Bus IPOBEACHUS ITUX PEAKIUNA?

47. KakoBblI IPOAYKTHl HUTPOBaHUsI OeH3TpHa3oJa U penunterpaszona? Hanucars ypaBHeHuUs
COOTBETCTBYIOIINX PEAKIIUMA, OOBSICHUTH OPUCHTAIIUIO 3aMECTUTEIIEH.

48. PaccMOTpeTh BO3MOYKHOCTh PEAKITUU OKHCIICHHH H BOCCTAHOBIICHUS TPHA30JIOB U
TeTpa3osioB. HanmucaTe IpoyKThl BOCCTAHOBIIEHHUS 1,5-IM3TUATETPA30JIa TETPAATIOMOTUIPUAOM
JIUTHUA.

49. Hanmcath peakiiuu, COOTBETCTBYIONIHE 1IETIOYKE TTPEBPAIICHHI:

HCN — rterpazon — 1-penumnrerpazon — dheHun-5-6pomrerpazon — GeHuI-5-
THJIPOKCUTETPA30JT — METHI(EHIIIAMUH.

50. CnnocoOnI IMOJIYy4YCHHUA AUAa30- U HUTPOIIPOU3BOJHBIX TPHUA30JI0B U TCTPA30JIOB.



AHHOTAIMS POrPaAMMBbI AHCHAIUIMHBE: « JHEPTOHACHIIIEHHbIE
OPraHuvYeCKHuEe BCIICCTBA»

1. Ilean ocBOEHUS TUCIUILIMHBI.

K oCHOBHBIM meJIsiM OCBOCHHUS JUCHUIUIUHBI «JHEProOHACHINIEHHbIE
OpraHu4eckKue BelecTBa CiIeayeT OTHECTH:

—OCBOCHHUE CTYJICHTAMHU TEOPETUYECKUX U MPAKTUYECKUX 3HAHUN B 00JacTu
OHEPIrOHACHIIIEHHBIX OPraHWYECKUX COCIUHEHUH, MPUOOPETCHUE YyMEHUW U
HABBIKOB MPH pabOTe C YHEPTOHACHIIIEHHBIMU OPTaHUYECKUMU BEIIECTBAMU.

—MOATOTOBKA  CTYACHTOB K  JEATEIBHOCTM B COOTBETCTBUU  C
KBTM(UKAITMOHHON XapaKTePUCTUKOMN CTEIUaINCTa, B TOM 4ucie (GopMUpOBaHUE
YMEHUU TEOPETUUECKU OMPEACISITh BO3MOXKHOCTh U YCJOBHUS OCYIIECTBIICHUS
XUMHUYECKOTO TPOIIecca U PeaIM30BbIBATh 3TH MPOEKTHI HA MPAKTHKE.

OCHOBHBIMH 3a/1a4aMM OCBOCHUS JHUCIUIUIMHBI «DHEPrOHACHIIICHHBIS
OpraHUYeCKHe BEIEeCTBAaY» SBIISIOTCS

—TJIyOOKOE 3HAaHHE a) TEOPETUYECKUX OCHOB MpPEJIMETa XUMHH OPTaHUYECKUX
OHEPIrOHACHIIIEHHBIX BEIIECTB, MO3BOJISIONIUX CBSI3aTh CTPOCHUE C XUMHUYECKUMHU
cBOMiCTBaMHU; ©) COBOKYIMHOCTH (PU3UKO-XUMUYECKUX XapPaKTEPUCTHUK Pa3HBIX
KJIACCOB OPTaHUYECKUX SHEPTOHACKIIIEHHBIX COEAMHEHMI.

—yMEHHE MPOTHO3UPOBATH HOBBIE DHEPrOHACHIIIEHHBIE OpPraHUYECKUE
BEIIECTBA U MYTH UX MOJTYUYEHUSI.

2. Mecto nucuumiuibl B cTpyktype OOII cnienmnanunrera.

Jucuumiraa « DHEPrOHACHIIIIEHHBIE OPTaHWYECKHUE BEIECTBAay BKIIOYCHA B
0a30Byl0 4acTh MaTEeMaTHYECKOTO M ECTECTBEHHOHAYYHOI'O IHMKJIA JUCITUILINH
(6moxa bl) mporpammel crenmanmTeTa. OHAa JIOTHYECKHM W COJIEPIKATEIBHO-
METOJIMYECKH CBA3aHA CO CICAYIONIMMU JUCHUIUIMHAMU U nipakTukamu OOIT:

— O6mas 1 HeopraHuveckasi XUMHUsI;
—Opranuyeckasi XUMUsl.

3. TpeOoBaHusi K pe3yJbTaTaM OCBOE€HUSA JUCHMILIMHBI
B pesyiabrare  u3yuyeHWs  JMCHMIUIMHBI  «HEPTOHACHIIICHHBIE
OpPTraHNYECKHE BEIIECTBA» CTYAEHTHI JOJIKHBI:

3HATH:
1).ctpoenune, (UBHKO-XMMHYSCKAE W XUMHYECKHE CBOWCTBA M  CIIOCOOBI
MOJIY4YEHUSI OPraHUYECKUX SHEPTOHACKIIICHHBIX BEIIECTB;



2) xumudeckue (HopMysbl OpPraHHYECKHX HIHEPrOEMKUX BEIIECTB, 3aBHCHUMOCTh
(PUBHKO-XMMUYECKUX XAPAKTEPUCTUK OT COCTaBa M CTPOEHHUS; OCHOBHBIE CXEMBI
CUHTE3A.

yMeThb:

1) cBS3BIBaTH COCTaB U CTPOCHUE MOJICKYJI OPraHMYECKUX SHEPrOHACHIIICHHBIX
COCIMHEHUN C UX XUMUYECKUMHU U (PU3UKO-XUMUYECKUMH CBOMCTBAMH,

2) aHANM3UpPOBATh PE3YJNbTAThl KCCICAOBAHMNA C LENBI0  ONpPEICIICHHS
ONTUMAJBHBIX IYTEW CUHTE3a LIEJIEBBIX TPOAYKTOB.

BJIA/IETh:

1) HaBBIKAMH TIO METOAM CHHTE3a U XUMUYECKHUX MPEBPAIICHUN OPraHMYECKUX

OHCPTOHACBIIIICHHBIX COCI[HHCHHﬁ;

2) HaBbIKaAMU aHAJIN3a TCOPCTUYCCKOTO U SKCIICPUMCHTAJILHOI'O MaTCpHrajia,
IMOCTPOCHUA MOI[CHCfI, CXEM IMOJIYUYCHHUA TPOAYKTOB C 3aIdHHBIMU CBOMCTBaMH.

4. O0béM IMCHMIIMHBI M BUbI Y4eOHOI padoThI

Bup yyeOHol padoThI Bcero yacos CemecTtp
OO6mast TPy 10eMKOCTbD 72 (2 3.e.) 4
AyAUTOPHbBIE 3aHATHS 36 36
(Bcero)
B ToMm 4yuciae
JIEKINH 18 18
IpakTHyeckue 18 18
3aHATHSA
JlaGopaTtopHble HeT HeT
3aHATHSA
CamocrosiTeIbHAA 36 36
padora
KypcoBasi padora HeT
KypcoBoii npoekt HeT
Bua npoMeskyTOUHOM 3aver
aTrecTaluu




