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1. Ilesb ¥ NIaHUpYeMble Pe3yJIbTATHI 0CBOGHHS AHCIHUIIHHBI (MO1YJIs1)

Lenpr0 OCBOCHUS TUCIUILTHHBI SIBJISIETCS (POPMUPOBAHHUE CIEAYIOLUTNX KOMITETEHIIHA:

- OIIK-1 — Cnocoben pemaTh THUMOBBIE 3a7add MPOGECCHOHALHON NEsTENbHOCTH Ha
OCHOBE 3HAHMH OCHOBHBIX 3aKOHOB MaT€MaTUYECKHUX U €CTECTBEHHBIX HayK C NpPUMEHEHHEM
UH(POPMALMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH

PesynpraTamu OCBOEHUS AUCLMILINHBI SIBJISIFOTCS CIENYIOLINE HHANKATOPB JOCTHIKEHUS
KOMIETEHLIHIA:

HOIIK-1.1 — Pemaer TUNOBbIe 3a1a4dl NPO(PEeCCHOHATBHON AEATEIbHOCTH Ha OCHOBE
3HaHUM OCHOBHBIX 3aKOHOB MaTeMaTUYECKHUX U €CTECTBEHHbIX HayK

2. 33).]3'{1/1 O0CBOCHHSA JTHUCHUITJIHMHDBI

HpI/I HU3YUYCHUHU JICKIHIMOHHOI'0 MaTcpuajia 1o OpFaHquCKOﬁ XUMHH, TIOATOTOBKEC H
NPOBENECHUN CEMUHAPCKUX 3aHATUH CTYIEHTHI MPUOOPETAIOT OCHOBHBIC 3HAHHUS M yMeHus. B
X0O€ U3YUCHUA NUCHUILITUHDBI ((Opl"aHI/ILIeCKaﬂ XUMUA» CTYACHT OOJIKECH:

- 6bITb O3HAKOMJICH C OCHOBHBIMU IIOHATUAMHNU OpFaHquCKOﬁ XUMHH,
3aKOHOMECPHOCTAMU CTPOCHUA OPraHUICCKUX COGHHHGHHﬁ; OCHOBHBIMH MEXAdHU3MaMU peaKLIPIﬁ;
METOIaMHi CHHTE3a HanOoJiee BaXKHbIX COEIMHEHU,

— OCBOHUTb YMEHHE 3aIHCHIBATH (POPMYJIbI OPraHMYECKHUX COCAMHEHHH M PEeakIHid C UX
yY4acTUEM, COCTABJIATEL HA3BAHUSA OPraHUYCCKHUX COGHHHGHHﬁ;

— OBJIaACTH OCHOBHBIMHU NnpuHOUNnaMu B3aUMOCBA3 1 XUMHNYECCKOIO CTPOCHUA
OpPTaHUYECKUX COSTUHEHUI ¢ UX PEAKIMOHHOH CIIOCOOHOCTHIO/

3. MecTo AuCUUILIHHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOIl NPOrpaMmbl

JMCUUIUIMHA OTHOCUTCS K 00513aTeNbHOM YacTH 00pa30oBaTeIbHON MPOrpaMMbl

4, Cemectp(b1) ocBOeHHs U popMa(bl) MPOMEKYTOYHOM ATTECTALMH MO JUCHHILINHE

Cemectp 2, 5x3aMeH

S. BXO)_]HbIe TpCﬁOBaHI/IH AJIA OCBOCHHUSA NHUCHHUIIJINHbBbI

JUis yCremHoro OCBOSHHsI AUCLUIUINHBI TPEOYIOTCSI KOMIIETEHUUH, C(hOPMUPOBAHHBIE B
XOJI€ OCBOCHUs 00pa30BaTEIbHBIX MIPOrPaMM MPEAIIECTBYIOIEr0 YPOBHA 00pa30oBaHus.

CTyneHThl NpeaBapUTEIbHO NPOXOAAT MOArOTOBKY MO JUCLUIIIIMHAM «HEOpPraHH4YecKas
XUMHSD» M «QHAJIUTUYECKAs XHUMHS», rae MpuoOperaroT HeoOxomumble NpodecCHOHANbHbIE
KOMIIETEHIIMM [0 AaTOMHO-MOJIEKYJIIPHOH TEOpUH CTPOEHHUSI COEAMHEHUH, o0pa3oBaHUs
XUMHYECKHUX CBS3€H, UX JHEPreTHKHU, a TaK)K€ NPUHLMIIAM U METOAaM aHAIUTHYECKOW XMUMHUHU
(mpueMBl aHaMM3a U KOJMYECTBEHHOTO ONPEAEIICHHs COSTUHEHUH ).

«Opranuueckasi XUMUsD» SIBJISIETCS JIOTMYECKUM NPOAODKEHMEM B LIETIH JTUCLUIUIMH IO
NPUHLHIY «OT MPOCTOro K Oojiee CIIOKHOMY» M CaMa SIBJISIETCS OCHOBOW INPH AajbHEHUIIEM
U3yYEeHUU AUCUMITINHBI « BHOXUMUS» UIIN POACTBEHHBIX AUCLIMILINH.

Jlo wusydeHus AuCIMIUIMHBI «OpraHudeckass XUMHS» CTYAEHTbl AOJDKHBI 3HAaTh aTOMHO-
MOJIEKYJSIPHYIO TEOPUIO CTPOEHUS, CBOWCTBA aTOMOB W TPHHLMIBI OOpa3oBaHMs CBs3eH B
MOJIEKyJIaxX, ObITh 3HAKOMBIMH C SHEPTETHYECKUMH XapaKTEPUCTHKAMHU CBSI3CH.

6. A3bIK peanu3auuu

Pycckuii



7. O6beM aUCHUNIHHBI (MOXYJIA)

O01mast TpyA0EMKOCTh TUCLUILINHBI COCTaByIsieT 3 3.€., 108 4acoB, U3 KOTOPHIX:
— JeKuuu: 22 4.;

— mabopaTtopHbie padoThl: 28 4 ;

- CEMHHApCKHUE 3aHATHSA: 4 U.

O6bem camocTosATeNbHON pabOThI CTyIEHTA ONpeNeieH yUeOHbIM IIAHOM.

8. CoaepxaHue AMCUUIUINHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE 10 TeMaM

Tema 1. Beeaenme. Ilpeamer opranmdeckoit xumuu. E€ CBs3b C¢ Owojorueil wu
MeauuHol. (OCHOBHBIC TIOJIOXKEHHS TEOpUH xXumHuueckoro crpoeHuss A M. bytaeposa.
I'omonorus. U3omepust u ee BUIBL.

CrocoObl  TOCTPOEHMSI  HAa3BaHMH  OPraHUYECKHX  COeAMHEHWH. TpuBHanbHas
HOMEHKJIaTypa, 3amecTturenpHas HomeHkuatypa, HIOITAK. Tunel xuMudeckoil CBs3U B
opraHudeckux coeauHeHUsXx. CrocoObl M300paskeHHUs] MOJIEKYJ OPTaHWYeCKUX COEAMHEHUH,
CTpyKTypHble W 3nekTpoHHble (Qopmynsl (I'. Jletouc). IlpencraBneHue O MOJEKYISIPHBIX
opbutansax. Turbl ruOpuaM3aMy aTOMa yriieposia B OPraHUYeCKUX COCIUHEHUSAX. G- U T-CBSI3U
aTOMOB yryiepoaa, (pU3NUecKue XapaKTEPUCTUKU CBS3CH: JJIMHA, BAJICHTHBIC YTJIbI, YHEPTHUSL.
I'oMonuTHYECKHI U TeTepoIUTHYEeCKHid pa3peiB CcBsi3U. CBOOOAHBIE pagvKaibl U UX OCOObIE
CBOWCTBAa. DnekTpoduyibHble W HyKjJIeo(uIbHbIe peareHThl. Kiaccupukamus OpraHU4YeCKuX
PEeaKLuil.

WHaykTuBHBIE B Me30MepHbIid 3(dekTsl u cnocoObl m300paxkeHuss 3TUx 3((PEKToB.
Pe3oHaHCHBIE CTPYKTYpBI, MpaBHja WX TMOCTpOeHHs. BiusHue 3neKTpoHHBIX 3((EKTOB
3aMeCTHTeNIe Ha CTa0MJIBHOCTh U PEAKIMOHHYIO CIIOCOOHOCTh OPraHMYECKHX COCOMHEHUH U
MIPOMEXKYTOUHBIX YaCTHULI.

Tema 2. Yriesogopoabl. AjikaHbl. | OMONOTHYECKUI PsAll, U30MEPUSI 1 HOMEHKJIATypa.
IlpuponHble HCTOYHMKM ajNkaHOB. MeroAapl CHHTE3a. THAPUPOBAHHME HEMPEIETIbHBIX
yII€BOAOPOAOB, IIEJOYHOE IUIABJICHHE COJied KapOOHOBBIX KHCJOT, M3 TaJIOTCHAIKAHOB
(peaxuus Bropua). Ilpupona C-C u C-H cBsizeli B ankaHax. XUMHUYECKHE CBOMCTBA. PEaKIUU
rajJOreHUpOBaHUsl. MEXaHH3M LEMHBIX CBOOOIHOPAAMKANBHBIX PEAKIHHA TraJOreHUPOBAHMSL
Hutposanne (M.M. KonoBanoB), cyibdupoBanue, Cyab(pOXIOPUPOBAHHE W OKUCICHUE.
CenexkTUBHOCTb pafuKaNbHbIX peakiuil. TepMuueckuii U KaTaIUTUUECKUH KPEKHHT.

Aunxkenbl. ['oMonoruueckuil psia, n3omepusi, HOMEHKJIaTypa. I 'eomerpuueckas nsomepust
(yuc/mpanc- w Z/F- wHomeHnkinarypa). llpupoma nBoiiHOH cBs3u. Meronsl cHHTE3a: U3
FaJIOTeHNPOU3BOHBIX, M3 CHHUPTOB, KPEKHMHIOM AaJKAaHOB. XMMHYECKHE CBONCTBA AaJIKEHOB:
THAPUPOBAHUE, TaJOTeHHPOBAHUE, THAPOTrajJOreHUPOBaHUE, THApaTalus. JJIeKTpodribHOe
npucoennaenue (AdF). Obwee npencTaBieHue 0 MEXaHU3ME PEAKIIUH.

IlpaBuno MapkoBHUKOBA M €ro coBpeMmeHHas TpakToBka. Ilpucoenunenne HBr mno
Xapamy (mexanusMm). Oxucnernne nmo Barnepy u mcuepnbiBaroIiee OKHCICHHE AJIKEHOB C
nomotsio KMnQy4. KadecTBeHHOE 0OHapykeHHne nBOHHOMN cBsi3u. [Tonnmepusarus.

Aaxunbl. ['oMojorudyeckuii psia, HOMEHKIaTypa, usoMepus. [lpupona TpoitHOU CBsI3U.
XUMHUYECKHE CBOMCTBA aJKMHOB. Peakuuyu nNpuCcCOeINMHEHUs MO TPOWHOW CBSA3U: TMAPUPOBAHUE,
ruapataimss (M.I.  KydepoB), mnpucoenvHeHHe rajioreHoB, rajoreHoBogopomos. CH-
KHCJIOTHOCTh alleTWJIeHA. Peakuuu 3aMelieHus aleTUJIEHOBOIO aToOMa BOAOpPOAA HAa METalll.
Marnuiioprannueckue mnpousBonHele ankuHoB (KM, HMouwd), uX HCMNOJB30BaHHE B
OpraHWYeCKOM cuHTe3e. Jlumepusanus (BUHWJIALETWICH) W LUKIOTpuMepusanus (OeH301)
auerusieHa. OKUCIEeHNE alKUHOB.

Ankaguenbl. Tunbl aueHoB. M3onupoBaHHbIE, KyMyJHUPOBAaHHbIE U COIpPSDKEHHBIE
nuenbl. ConpsiKeHHbIe IBOHHBIE CBSI3U M MX OCOObIe cBOMCTBAa. MojekyJsipHbie opbutanu 1,3-
mueHoB. IlpencraBurenu nueHos: Oyranuen-1,3 (muBuHmI), n3onped. [loanmepusanns AUEHOB.
IIonaTHE O CTPOEHUH NPUPOAHOTO Kaydyka. BynkaHu3anus kay4dyka.



AlMuHMKJINYecKHe coequHeHusl. [luKkioankaHbl U UX KHUCJIOPOJHBIE INPOU3BOAHBIE:
LIUKJIOT€KCAHOJI, LIUKJIOrekcaHoH. KoHpopmarmu mukiorekcaHa (CTPyKTYpbl THIIA «KPECIOo» U
«BaHHA»). ApOMaTH3aLHs TPOU3BOIHBIX [IUKJIOTEKCAHA.

Tema 3. Apennl. Ctpoenune Oenzona. @opmyna Kekyne. MonekymsipHble opOuTamu
oenzona. Konnenmus apomarmunoctu. [lpaBuno Xrokkens. HeOeH3oumHble apoMaTHYecKHe
cucteMmbl. Apomaruueckue KaTHOHbI M aHuUOHBL CBolicTBa apeHoB. Karamuruueckoe
THAPUPOBAHUE apPEeHOB. | ajoreHupoBaHHWE, HHUTPOBAHHUE, CYyJb(UPOBAHHE, AIKHJIHPOBAHUE,
aIuIpoBaHne OeH30J1a. DNeKTPOPHIIbHBIA XapakTep 3THX mpoueccos. Ilpencrasnenne o G- u
M- KOMIUIEKCax. OJIEKTPOHOJOHOPHBIE U  3JIEKTPOHOAKLENTOpHble 3amecturenu. HMx
HANpaBJBIIOLIee BIMAHUE. XJIOPUPOBAHHE TONyoja B sApo U OOKOByr wmemb. Peakuuu
NPUCOCOMHEHUS] K OCEH30JbHOMY KOJIbLY: THAPUPOBaHHME, TajoreHupoBaHue. OKuUCICHUE
ankuiaOeH30JI0B 10 KapOOHOBBIX KHCJIOT. M3omepuss nusamemmeHHbIXx OeH3onoB. [loHsTHe ©
MOJNULUKINYECKUX apOMaTUYECKHUX COEIUHEHUSAX C M30JIMPOBAHHBIMHU U KOHJIEHCHPOBAHHBIMU
konblamu. KanneporeHnele cBoiicTBa. IlpuponHble COEOMHEHHST Ha OCHOBE (PEHaHTpEHa:
aJIKaJIOU/bl, CTEPOUIb], BUTAMUHBI, TOPMOHBI.

Tema 4. TanoreHnpousBoaHble  yrjieBoaopoaoB. CrnocoObl  MONyYEHUS:
rajJJoreHUpOBaHuE YIJIEBOAOPOJOB, 3aMellleHHe TUAPOKCHJIA Ha TalloreH, MpUCOeIUHEHUe
rajJJOr€HOB U TaJIOT€HBOAOPOIOB MO KpPaTHBIM CBs3sAM. CBOHCTBA: peakUuu HYKJICOYUIBHOTO
3aMelleHUs] Y HACBIIEHHOTO aroMa yIriiepoja B ajJKWUJIrajJoreHuaax Kak MeTOJl CO3AaHMsl CBSI3U
C-C, C-N, C-0O, C-S, C-P (monydeHue anKuIrajJOreHHUIOB, CIUPTOB, THUOJIOB, MPOCTHIX
5pUpOB, HHUTPOCOCOUHEHUH, AMHMHOB, HHUTPUJIOB, CJIOXKHBIX O3PUPOB U 1p.). Peaxmun
snumuHupoBanus. Ilpasuno 3aiinesa. KauecTBeHHbIE peakIMH.

Tema S. Cnuptel u ¢enoanl. OgHoaTomMHbIe cnupThl. ['OoMonorudeckuil psm,
KJIaccupuKaIus, U30Mepus, HOMEHKJIATypa. BiausiHue accouuanyu Ha UX (U3NIECKHE CBOMCTBA.
ITonyuyenue: ruapaTauusi ajkeHOB, THAPOJU3 TaJOreHIIPOU3BOIHBIX, BOCCTAHOBJIEHHE
KapOOHWJIBHBIX COSTUHEHUH, CHHTE3 C IMOMOIIBI0 MArHUHOPTaHUYECKUX coenrHeHuil. CBolicTBa
crupToB. CripTh! Kak cimadble OH-kuciaoTel. Peakunu: oOpa3oBaHue ajKOrONATOB, 3aMEIICHNE
THIPOKCUJIA HAa TajioreH, AaMHUHOIPyIIy, BHYTPUMOJIEKYJSpPHasT M  MEXKMOJEKYJspHast
neruaparanus, srepudukanus (moxyueHne CIOXKHBIX 3(UPOB), OKUCIeHHe. IS TUIIOBBIN 3hHup
KaK MPeNCTaBHTENb NPOCTBIX 3¢upoB. Breicume crnupthl B mpupoxe. IloHsaTHe o crpoeHuun
BOCKOB.

IMonnaromubie cnupThl. OTuineHrnukonb. Ilomydenue, cBoiictBa. [unepus.
[Monydenue, cBoiicTBa u mpuMeHeHue. Kcumut, copOUT, MaHHUT, UX CBSI3b C caxapamMu. MeToabl
UICHTU(UKAINN CIIUPTOB (TIOTyueHue Mpou3BoAHbIX, MK-criekTps).

®eHobl. MeTOnBI TONyYeHUs: 3aMELeHIE rAJIOTeHa Ha TUAPOKCHIL, KyMOJIBHBIN CITIOCO0
nojyueHusi Qenona B mpombinuieHHOCTH. CBoiicTBa (eHonoB. PeHonmbl kak OH-KUCTOTHL
BszanmHoOe BiMsiHME THAPOKCHJIA W OEH30JBHOrO KOJbIla B MoJsiekyse ¢enona. CpaBHeHHe
KHCJIOTHOTO XapakTepa (eHOJIOB U CIIUPTOB, BIMSHUE 3aMECTHUTENIEH Ha KUCIOTHOCTh (hEHOJIOB.
Ob6pazoBanue (EHOIITOB, NPOCTBIX U CIOXKHBIX 3¢pupoB. Peaknmm snekrpoduiabHOrO
3aMeIIeHNs] B apOMATHYECKOM KOJIble (P€HOJIOB: raJIoreHHpOBaHUE, HUTpoBaHue. [InkpuHOBas
kucinora. Oxucnenue ¢QenomoB. XuHOUAHAS CTPYKTypa Kak xpomodopHas rpymma.
KauecTsenHoe onpenenenue ¢peHoNoB (monydenue mpousBogubx, UK).

Tema 6. Anbaeruabl u KeToHbl. M3omepust u HomeHkatypa. OOpa3oBaHue anbIeruioB
U KE€TOHOB IPU OKUCJIEHUU CIHUPTOB, IPU TUAPONN3€E JUTAJOrE€HIIPOU3BOAHBIX, U3 KHUCIOT U UX
npon3BoaHbIX. CTpoeHne KapOOHMIIBHOM IPpyHIIbl, €€ MONSIPHOCTD U MOsipu3yeMocTb. CBONCTBA
u peakuuu. OOmue TPEenCTaBIEHUS O MEXaHU3ME HYKJIEO(QUIBHOTO NPUCOSAMHEHHS I10
KapOOHMJIBHOH TpyIIe aqbAeruIoB U KeTOHOB. [IprcoennHeHne K OKCOCOENMHEHHSIM BOJOPOA,
BOJIbI, CHHUJIBHOHM KHUCJIOTBI, OUCYIb(UTA HATPUS, MATHUHOPTAaHUIECKUX COeTUHEHUN. Peakumu
C TUAPOKCUIIAMMHOM, THAPA3UHOM U ero npousBoaHbiMu. Ilonyaneranu, auneranu. Peakuuu c
y4acTHEeM O-BOJOPOAHOrO aroMa. [ alomaupoBaHHe, TPUTATOTEHHIBI, TaJopOpMHAst PEaKIus.
AnpnonpHasT W KPOTOHOBAash KOHHAeHcamusi (mpencraBieHue o Mexanusme). OOpaszoBaHue
TpuMepoB U monumepos (mapadopm, mnapanbraerun). OKHCIEHHE albIETHIOB M KETOHOB.



Peakuus «cepeOpstHOroO 3epkayiay Kak KadeCTBEHHAsl peakUus Ha anbaeruabl. Mnentuduxanus
okcocoenunennii no MK-cnexrpam, AMP-cnektpam.

Tema 7. KapOoHoBble KHCJIOTBI U UX NMPOU3BOAHbIE. Kitaccudukaiys, HOMEHKIATypa,
uzomepust. OOpa3oBaHME KHUCIOT TpPH OKHCICHHH YIJIEBOJOPOIOB, CIHUPTOB, aJbJETHUIOB,
KETOHOB, NIPU TUAPOINU3e. (YHKIMOHAIBHBIX MPOU3BOAHBIX. CTpoeHHe KapOOKCHIBHON TPYIITBI
u kapOokcunaT-uoHa. PU3NKO-XUMHYECKHE CBOHCTBA KHCJIOT: ACCOLMALNS, TUCCOLMALIUS.
KucnotrHocTh, €€ 3aBHUCHMOCTb OT JJIEKTPOHHBIX 3ddektoB 3amectureneid. Comm,
rajJOr€HAaHTUAPUABL, AHTUAPUIBIL, aMHUMABL, HUTPHWIbL, CIOXKHBIE d¢upbl. X B3auMHBIE
npeBpalieHns. JTepupuKanus 1 OMBUICHHE CIOXKHBIX 3(UpoB. ['anoreHupoBaHue KHUCIOT IO
YIJIEBOIOPOAHOMY paaukaidy. Meroasl uaeHTH(GUKAMH KUCIOT. [IpOW3BONHBIE YrOJIBHOU
KUCJIOTBI: (JOCTE€H, MOUYEBHHA.

JIByxocHOBHbIe KHCJI0TBI. OOmme Meronsl WX CHHTe3a. XapakTepHbIE peakIiu
IUKapOOHOBBIX KUCIIOT. AIMITMHOBASI KUCJIOTA KaK MOJNYNPOAYKT MPOM3BOICTBA HEHIIOHA.

Apomaruueckne KHCJIOTBHI. [lomydeHne WX OKUCIEHHEM OOKOBBIX Liemeil B
ankunbensonax. bensoiiHas kucnora. Pranesas kuciora (MOJy4eHHE U3 HapTalIuHA) U €€
anruapun. Tepedranesas kucnora (MOJy4eHHE U3 MKCHIIONA) U CUHTETHYECKOE BOJIOKHO Ha €&
ocHoBe (1aBcan). CanuuioBast KUCJIOTa B €€ MPOU3BOAHBIE (cano, acnupuH). Aumerundranar
U MAUSTUITOTyaMHJl KaK MHCEKTOPETEICHTHI.

HenpenenbHble Kucaotel. llonmuMepsl Ha OCHOBE MNPOM3BOAHBIX AaKPWJIOBOH U
METaKPHJIOBOH KHUCIOT (TUIeKCUTyiac, HUTpOH). PymapoBas U MajerHOBass KHCIOTHL Pasnmuune
¢u3nUecKUX M XHUMHYECKHMX CBOIMCTB TIeOMETPUYECKUX H30MepoB. lloHsATHE O CTpoeHuu
JUTIHUJIOB.

I'uapoxcu- n kerokucaoTbl. OOpa3oBaHNe THAPOKCUKHUCIOT MPH OKUCIEHUH TIIMKOJIEH,
IpU  BOCCTAHOBJEHMM  KETOKMCIOT, TMpU TUAPOJIM3E  TajJOreH3aMelleHHbIX  KHUCJOT,
LIUAHTHIPUHOBBIM MeToAoM, nipu okucieHnn CH - cBsi3u kapOOHOBBIX KHUCIIOT, MPH THAPATAHU
HeTpeNiebHbIX KapOOHOBBIX KHCHOT. Jlermaparaumst o-, -, Y- THOPOKCHUKUCIOT. JIakTHIBL
JIakTOHBI.

I'muxonesas, MONO4YHAs, JUMOHHAs, BHUHHBIE KHCJIOTHI. HAaXOXIEHHE B NpPUPOJE U
cBoiicTBa. (Ctepeon3oMepuss MOJIOYHOH M BHMHHBIX KHCJIOT. XHUpajbHbIH aTOM YIJIepoAa.
OnTHuyeckn aKTUBHBIC BEINECTBA. AHTHUIIONBI (SHAHTHOMEPHI), palleMaThl, TUACTEPEOU3OMEPHL.
Hcnonp3oBaHNue TIMLEPHHOBOTO albJETUAA IJIsl YCTAHOBJIECHUST OTHOCUTENIbHOW KOH(pUrypanuu
ONTUYECKU AaKTHBHBIX BemecTB. OmnpeneneHue aOCOMOTHON koHburyparuu. IIpoeknnoHHbIe
dopmyinbl. Pasnenenue panemaros. [TupoBUHOTpaHast KHCIIOTA, €€ CTPOSHUE, CBOWMCTRA.

Tema 8. VYruesoabl (caxapa). Monocaxapunbl, OJUTOCAXapyuAbl, MOJUCAXAPHUIBL
Knaccupukaumus MoHOcCaxapuaoB. AJNbao3bl  (AJIbJOMEHTO3bI, aJbJOr€KCO3bl) M  KETO3BL
AnpnonenTossl (prdo3a, apadbuHo3a, KCHII03a) U albIOTeKCO3bI (TIIFOKO3a, MAHHO3a, TajIaKTo3a),
UX CTPOEHHE U HaxoxJeHue B mpupone. Ppykros3a kak npumep kero3nl. E€ ctpoeHue, cBoiicTBa,
HaxOXJAEHUE B NPUPONE, TEHETHYEeCKass CBsi3b C MMOko3on. D- u L-psaawsl caxapoB, ux
CTepeoxuMuieckoe oTHoueHue Kk D-ravuepuHoBoMy anbieruny. CTepeoxuMus anbio3 U KeTo3
B npoekuusx Pumepa. llukaudeckue mnojyaueTanyd ajbAOreKco3 - TINIIOKOMUPAHO3bl U
TFOKO(YpaHO3bL. [ TMKO3UIHBINA THAPOKCHIL. O~ U [3- aHoMepsl. KonmbuaTo-1ienHas TayToMepust U
myTtaporamusi.  Dopmynel  Xeyopca. Kondopmamuu  nupaHO3HOrO —IuKiIa.  Peakuuu
MOHOCaxXapHu/0B: OKHUCJIEHNEe, BOCCTAHOBJIEHHE, alliIMpOoBaHue, ¢ ruapokcuiaMuaom, HCN.

[TonsiTre o rmuko3umax M armukoHax. Caxapos3a, MajbTO3a M 1eJUIo0n03a Kak MPUMEpHI
nucaxapunos (0no3). [Tonucaxapuasl — MEJUIFOI03a, KPaXMaJjl, UHYJHUH, TTHKOTEH.

Tema 9. Amunubl. Knaccuduxanms, wunsomepus, HOMeHkimatypa. OOpasoBaHue wu3
aMuHOKHUCIOT. TlonydeHune: ankunupoBaHue aMMuaka 1 aMiHHOB 110 ['oMaHy, BocCTaHOBJIEHUE
A30TUCTBIX COEAUHEHUI.

Ctpoenne aMMHOB. AMUHBI Kak OCHOBaHUs. CpaBHEHHE OCHOBHBIX CBOICTB MEPBUYHBIX,
BTOPHYHBIX U TPETHYHBIX aTM()ATUIECKUX U apOMATHUECKUX aMHHOB. BinsiHue Ha OCHOBHOCTB
aMUHOB 3aMecTUTeJell B apoMaTHdyeckoMm siape. Peakuuu aMHUHOB.  alKWJIMPOBaHUE,
AUWJIMPOBAHUE, B3aUMOJCHUCTBHE C A30THUCTOM KHUCJIOTOW, YETBEPTUYHbIE aAMMOHHUEBBIE



OCHOBAaHMSI W WX COJNH. [ aJoreHupoBaHHe, HHUTPOBAaHHUE, CYJb(UPOBAHHE aPOMATHYECKHX
aMHHOB, 3ammurta amuHorpymmel. Cyrib(aHuiaoBas KHCIOTA, TOHATHE O CyJb(aMHIHBIX
npenaparax. KauecTBeHHOe onpenesneHye a30Ta 1 aMUHOTPYIIIIbL

Tema 10. IlpupoaHbIe H CHHTETHYECKHE MTOJTHUMEPBDI.

AMHHOKHCJIOTBI. beaxu. Crpoenue, HU30MepHus, aM(pOTepHOCTH MOHO
aMHHOKapOOHOBBIX KHCHOT. [IpuponHble aMHUHOKUCIOTBHL. MX CTepeoXxuMusi M XUMHUECKHE
cBoticTBa. CpaBHEHHE CBOWCTB O.-, 3-, Y-aMuHOKHCIOT. OOpa3zoBanue nentunos. [lpeacraButenu
Ol-aMUHOKHCJIOT:  TJIMLWH, aJaHuH, (EeHWIaJaHWH, BaJluH, JednuH. J{ukapOoHOBbIE
AMUHOKHCIIOTBI. aclaparvHoBasi, INyTaMUHOBAs KUCIOTHL. AMHHOKHCIOTHI C JTOMOJHUTENbHON
(YHKUMOHAIBHON TPYMIION: CEpUH, TPEOHUH, THPO3HH, JIM3UH, OPHUTHH, METHOHUH, IHCTEUH,
acrmaparudH. AMHHOKHCIIOTBl TETEPOLMKINYECKOrO psifa: MPOJNWH, THUCTUAMH, TPUNTO(AH.
KauecTBeHHbIE peak iy aMUHOKUCIIOT.

Benxn. OOmue npeacraBieHUs O COCTaBe, CTPOCHUH, (PU3MUYECKUX U XUMHUYECKUX
cBoiictBax. CuHTe3 OeNKOB, TpPAaKTHYECKOe, TeopeTudeckoe, (Qumocodckoe 3HAYECHUE.
KauecTBeHHbIE peakiinu OenKoB.

CunTeTnyeckHe NOJTHAMMIBI: HEHJIOH, KATIPOH.

Tema 11. Terepounkaunyeckue coeauHenusi. Kiaccudukanuss TreTepOIUKIIOB,
HOMeHKkJsaTypa. IlaruunenHble apoMaTudyeckue reTepoLUKIbl ¢ OAHUM rerepoaromoM. dDypas,
THO(EeH, THUPPON. ApPOMATHUYHOCTb. Peakunu >IeKTPOPHIBHOrO 3aMEIIeHUS: HUTPOBAHHUE,
cynb(pupoBaHue, raloreHUPOBaHNE, ALMJINPOBaHue, ankmupoBanue. Opuenranus npu SE.

AumnodobHocts. Tuoden u ero romonorm B mnpupone. Dypan u ypdypon kak
NPOAYKTHI peBpalieHns yriaeBoaos. IlonsaTue o crpoernu xnopoduuia u remorinodbuna. Mumon
KaK CTPYKTYpPHOE sapo TpUnTodaHa, CEpOTOHUHA.

IMlecTuuneHHble apoMaTHYECKHE TeTePOLMKIIbl C OJHUM rerepoaroMoM. Ilupunus.
Paznuuue CBONCTB NMUPPONBHOTO M MUPHUIMHOBOIO aToMOB a3oTa. IlaccuBHOCTh mupunuHa B
peakuusx SE mpu BeTymueHuM 3amecTuTens B NUPUAMHOBOE KoJblo. Opuenrtauus. Ilupunux
kak ocHoBaHue. OOpazoBanme coneil. N-amkuiampoBanue. HuKOTHHOBas KHCIOTA U
HUKOTHHaMuA (ButamuH PP) kak ¢pparMeHT kosH3uMa A.

uxnbl ¢ HeckoNbKMMM rerepoaTomMamu. lIoHATHE O CTpOEHMM NUPHUMUAUHA U €ro
MPOM3BOIHBIX (LIUTO3WH, THAMHH, YPaLWJI) U yPUHOBBIX OCHOBAHMH (aICHHUH, TYaHUH).

Tema 12. Hyk/1eHMHOBBIE KHCJIOTHI.

Ilonarue o crpoennn JAHK u PHK. I'mpponus nyknenHoBbIx kuciaoT. Hykmneorupasr
Hyxneo3unbsl. BropuuHas cTpyKTypa HYKJIEHHOBBIX KUCJIOT — IBOIHAsI CIIUPAb.

9. Tekymuid KOHTPOJIb N0 AUCHUILIHHE

Texkymui KOHTPOJb MO AWCLUIUIMHE MPOBOAUTCS IMyTeM KOHTPOJA MOCELAeMOCTH,
OMPOCOB TPU MPOBEACHUU CEMUHAPCKUX 3aHATUH, MPOBEPKH OTYETOB MO JabOpaTOPHBIM
paboram, a Takke OmpocaM MPH MPOBENEHUH JTa0OPaTOPHBIX padoT, u Qukcupyercs: B popme
KOHTPOJIbHOI TOYKH HE MEHee OJHOTO pa3a B CEMECTD.

10. ITopsinok npoBeeHUs1 H KPUTEPHH OLICHUBAHHS MPOMEKYTOYHOH ATTECTALIMH

JK3aMeH BO BTOPOM CE€MeCTpe MPOBOAUTCS B MHCBbMEHHOH (opMe MO TECTOBBIM
ouneram. buner comep:kut 20 BOMPOCOB, OXBATHIBAIOIINX BCE TEMBI POTrPAMMBbI AHCLUTUIUHBI,
CtpyxTypa Ouiera COOTBETCTBYET CTPYKTYPe KOMITETEHIUH AUCLUTUIMHBL U MTO3BOJISIET OLEHUTD
OCBOECHHE BCEX 3aIUIAHUPOBAHHBIX HHIUKATOPOB — PE3yJbTaTOB 00y4deHus. [IponomKkuTenbHOCTb
sK3aMmeHa - 1,5 gaca.

IIpumepHBI nepeueHb TEOPETHUECKUX BONPOCOB



buaer 1
Ipu pemenun 3aaa4 1-S ucnoyb3yHTe PUCYHOK:

O /O = o

HaC—CH—Cf H,C—CHy-c7 H,C—CH—CH, HiC—CH~C7

|

1) 2) 3) 4)
1. Kakue coennHeHHusI ABJSIOTCS CTPYKTYPHBIMH H30MepPaMH:
A) 1,2 B) 1,4 C)2,3 D)24
2. Kakoe coeanHeHHe MOJIy4aeTCs NPH peaKlUu coeAuHeHus (4) ¢ METaAHOJIOM:
A) MeTunanerar, B) anerane  C) aHrmgpun npornuoHOBOH K-Thl, D) METUIIPONUOHAT;

3. Kakoe coeanHeHne py HATPEBAHUH JA€T MPOINEH-2-0BYI0 KHCJIOTY:
A)1l B)2 O3 D)4

4. Kakue(oe) coennHeHHe MOXKET HMeTh ONTHYECKHE H30MepPbI:
A)1l B)2 O3 D)4

5. Coeaunenue (2) Ha3bIBaeTcs:
A) 3-amuHONponaHoBas kucynorta; B) msonponunamus; C) 2-aMHHONPONaHOBAsI KHCIOTA;, D)

MMponaHoBast KUCJIOTA,

6. Kakue peakunu HANMMCAHBI PABHJIBHO:

1) CH3-CH=CH, + Br; (0 °C, CCls) > CH;3-CHBr- A) BCe IPaBUJIbHO HAINHCAHBI
CH,Br B) tonpko 1,2
2) CH3-CH=CH; + HBr - CH;3;-CHBr-CH;Br C) Toneko 1, 3, 4

3) CH3-CH=CH, + HBr (R-OO-R) &> CH,=CH-CH,Br D)1, 4
4) CH3-CH=CH, + HOBr - CH;-CH(OH)-CH,Br

7. Kakue COCAHUHEHUSA ABJANTCH APOMATHYECCKUMMH:

. S A)125 D)24
CH 245 >
AN @ \ 7 B)1,3,5 E)3,5
C)2,3,5
4

1 2 3 5
8. Kakue U3 npuBeeHHBIX COeAHHEHUH SIBJISIIOTCSI IPOU3BOAHBIMH KAPOOHOBBIX KHCJIOT:
H,C O O CH
1) Hs J 2) J 3) 3
CH—Cl)H—CHz—C\ HC—CH=CH,—C HyC—CH—CH—C=N
HaC OH NH; CH, cl o
D P 5) P o P
H3C_CH2_C C C CH H_C
N NP SN P N
H ScH; o CHy O—CHjs4
A) Bce siBasiroTest  B) Bee, kpome S C) Bce, kpome 4 D) Bce, kpome 3u 4 E) Bce,
Kkpome 3,4 u S
9. Kak Ha3biBaeTcs coennHenue (6) u3 3aga4um 8:
A) metundopmuar B) nponanans C) aHruppun NpONUOHOBOM
(MeTHIMETaHOAT) KHCJIOTbI

D) 4-merunn-3- E) 3- F) 2-merun-3-



TUAPOKCHUIIEHTaHAMU]L MeTUII0Y TAHOMITIXJIOPHT THAPOKCUOYTaHHUTPUI
10. Kakue coeAHHEHHS MOJIY4Yal0OTCs NPH 030HMPOBAHUHU AJIKEHOB (I10CJIe PA3/I0KEHHs

BOJOM):
A) xapOOHOBBIE KHCIOTEI  B) KeTOoCHUpTHI C) nByxaTOMHBIE CIIHPTHI
D) anpperunbl 1 KETOHBI E) onHoaTtomMHBIE CIUPTHI

11. IlonGepure HA3BaAHME 1JIs1 COeTUHEHHSI:

H;C A) B) 0 D)
2,4- 4-6pom-5,6- 1,3-numerun-2-  4,6-gumeTnn-5-
Br OUMETHIIOPOMOEH30JT  JUMETHIIOSH30T OpombeH3on OpombeH3om
CH,
12. Ykaxure 3amecturtesim I poaa:
1) CH;0-; 2)F-; 3) NHy- 4) NOp—; 5) Br—
A)13.4 B) 1,23 ) 1,25 D)2,4,5 E)
1,2,3,5
13. YkamxuTe TpeTHYHBIE CIHPTHI:
A) B) 0 D)
HsC HsC CHs HO—CH,
CH—CH,-CH,—OH CH—(|3H—CH3 H3C—(l3—CH2—CH3 H;C—CH—CH,-CHgz
HsC HsC OH OH

14. Kakoe 13 npou3BoaHbIX (eHOIA siBJsIeTCSI HauOoJ1ee ¢J1adoi KHCI0TOl:
A) opmo-autpodenon B) 2,4-quauTpodeHon C) napa-nutpodenon
D) napa-6pomdenon E) napa-meroxcudenon

15. C kakumu u3 coequHeHuil OyaeT pearupoBartb ¢eHo.T:

1) HNO; 2) NaOH (B Boze) 3) NaCl 4) Br; 5) CH3COCI

A)1,23)5 B) 1,23 C) 1,34 D)24)5 E) co Bcemu, kpome 3
16. Ecaun CH3CH,Br npopearupyet ¢ Na, To o0pa3yercs:

A) CHZZCHZ B) ALl€TOH C) CH3CH2-CH2CH3 D) CH3CH20H E) CHZOH-CHZOH

17. C kakumMHu U3 coeAUHeHHUI1 OyaeT pearupoBaTh YKCYCHBIH aJIbJAerua:

I)sranon 2) NaHSO; 3)KCN 4) CH;COOH 5)NaCl

A)1,2,3 B) 1,3.4 C) 1,235 D)2,4,5 E) co Bcemnu, kpome 3

18. Eciin ykcycHBIN ajibAeru npopearupyer ¢ 0AHOH MOJIEKYJIOH 3TAaHOJIa, TO O0pa3yercs:
A) okcunutpun  B) mnonyaunerans C) anerans D) rem-nuon  E) cnoxkubiii a¢gup
(uMaHTHAPUH)

19. Ykaxkute CTPYKTYPY IJIIOKO3bI:

H——OH H——OH HOH,C———OH H——OH H——OH
H—1+—OH H———OH HO——H HO——H H———O0H
o) o) o ¢
HO——H H—1—OH H——OH HO——H HO———H
H——OH H——OH H—1—OH H—T—0CH HO——H
Y H H H H
E CH,OH
A) CH,OH B) H 0) H D) CHOH )

20. Cpean nmoka3aHHbBIX COeIMHEHHH YKAKHTE AMMHbI:
A B C) D) HC—CHy-NH,



damununs, nHMLnanbl rpynna
Jara: « » 20 Moanuch

Tabnuua OTBETOB
y .1
12 3 4 5 , ., 8 9 10 11 12 13 14 15 16 17 18 19 20

PesynbTaTbl  3K3aMeHa  ONpPefenslTcAa  OLEHKaMW  «OT/IMYHO»,  «XOPOLLO»,
«Y[0B/IETBOPUTENLHO», «HEYL0BNeTBOPUTENIbHO». OTBET N0 TECTOBOMY OMNETY OLEHMBaeTCs Mo
CneayoLen wkane:

16-20 npaBuUbHbIX OTBETOB - OLEHKA «OT/INYHO»

12-15 npaBubHbIX OTBETOB - OLEHKA «XOPOLUO»

8-11 npaBUNbHbLIX OTBETOB - OLEHKA «YA0BNETBOPUTENLHO»

0-7 NpaBW/IbHbIX OTBETOB - OLEHKa «HEYA0BNETBOPUTESIbHOY.

11. Y4yebHO-MeTOAMYECKOE 06ecneyeHne

a) DNEKTPOHHbLIN Y4YebHbI Kypc MO AUCUMNAMHE B 3MEKTPOHHOM YHUBEpPCUTETe
«Moodle» - https://moodle.tsu.ru/course/view.php?id=18296

0) OLeHOYHble MaTepuasibl TEKYLLEro KOHTPONS M MPOMEXYTOYHON aTTecTayuu no
ancumnavHe nmeroTea B YK Kypca v BKIHOYaloT:

B) MnaH ceMMHapCKMX/NpaKTUYeCKUX 3aHATUIA MO AUCLUNANHE.

r) Metoguyeckume ykasaHus rno npoBefeHUIo 1abopaTopHbIX paboT.

[) MeToanyeckne yKaszaHns no opraHu3almn camocToaTeNbHON paboThl CTY/LEHTOB.

12. MepeyeHb y4ebHOM NnTepaTypbl U PecypcoB CeTU VIHTepHeT

a) OCHOBHas nuTepaTypa:

-NBaHoB B.I'. OpraHuyeckas xmmua [yyebHoe nocobue gns BYy30B MO CMeLmanbHOCTM
032400 «buonorus»]. - M.: Akagemus, 2008. - 336 c.

-tOpoBckas M.A., KypkuH A.B. OCHOBbI OpraHuyeckoi xumumn. - M.: buHom, 2010. -
236 c.

6) gononHUTeNbHasA NuTepatypa:

-beno6opogos B.JL, 3ypabsaH C.3., JlysuH A.M., TwokaBkuHa H.A. OpraHuyeckas
xummsi. OCHOBHOW Kypc. - M.: [poda, 2003. - 478 c.

- ApTtemeHko A.W. OpraHunyeckasa xummua. - M.: Bbicwad wkona, 2003. - 343 c.

-CtenaHeHKo b.H. Kypc opraHuyeckoin xummmn. B 3-x Tomax. - M.: Bbicwas wkona,
1976-1981.-376 c.

-OpraHnyeckas xumMua And  CTyAeHToB  6uonoruyeckoro umHctutyta/[cocT. C.C.
KpaBuosa, T.H. MatBeeBa]. - Tomck: 3gatensckuii fom Tomckoro yHusepcuteta, 2015. - 43
C.

B) pecypchbl ceTu VIHTepHET:

https://www.khanacademv.org/science/organic-chemistry - neKuuu no opraHMyecKori
XUMUMN OHNalH (aHrn.)


https://moodle.tsu.ru/course/view.php?id=18296
https://www.khanacademy.org/science/organic-chemistry

http://ido.tsu.ru/schools/chem/lib/chem/umk/org/index.php - YMK «OpraHuyeckas XvuMus»
NS WKONbl «FOHbIA XUMUK» U CTYLEHTOB XUMUYECKUX Y HEXUMUYECKUX CNeLnanbHOCTe
Ty "

http://orgchem.tsu.ru - oHnainHOBble y4e6HO-MeTOANYECKME MaTepPUabl MO Kypcy
«OpraHmnyeckas XuMus» A1 CTYLeHTOB XUMUYECKUX Y HEXUMUYECKUX CheLmanbHOCTel
Try;

http://e.lanbook.com/books/element.php?pll cid=25&pll id=4037 - LWab6apos FO. C.
OpraHnyeckas XvmMus

http://sun.tsu.ru/limit/2016/000049461/000049461.divu - JlabopaTopHble paboTbl B
OpraHn4eckom npakTukyme. ArpoHomos A. E., LLla6apos HO. C.

13. MNepeyeHb MHHOPMALMOHHbBIX TEXHONOTNI

a) NIMLEH3NOHHOE 1 CBOBOAHO pacnpocTpaHAemMoe NpPorpaMMHoe obecrneyeHue:

-Microsoft Office Standart 2013 Russian: nakeTnporpamm. BkntoyaeTnpunoxeHums: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

- Ny6/IMYHO JOCTYMHble 06nayHble TexHonorum (GoogleDocs, AHAEKC AUCK W T.M.).

6) MH(OPMaLMOHHbLIE CNPaBOYHbLIE CUCTEMbI:

- DNeKTPOHHbIN KaTanor Hay4yHoi 6uénmnotekn TIy -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=svstem

- dnekTpoHHasa 6ubnmoTeka (penosutopuin) Try -
http://vital.lib.tsu.ru/vital/access/manager/Index

- OBC JlaHb - http://e.lanbook.com/

- 3bC KoHcynbTaHT cTyaeHTa - http://www.studentlibrary.ru/
O6pasoBaTenbHas nnathopmalOpaiit - https://urait.ru/
3BC ZNANIUM.com - https://znanium.com/
3BCIPRbooks - http://www.iprbookshop.ru/

14. MaTtepunanbHO-TEXHNYECKOE 0becreYveHune

- NIEKLMOHHAA ayauTopus, OCHaLLeHHas MynbTUMeAUAHbIM 060pYyLOBaHMEM LIS
AEeMOHCTpaLMmM npe3eHTaL Wi, cnaingos 1 KOMNbIOTEPHON aHuMauun (aygutopus Ne 207 6-ro
ydebHoro kopnyca TI'Y). B ayantopumn nmeeTcs UHTEPaKTUBHaA [OCKa,;

- nabopatopHasa ayautopus (Ne 322, 6-ro yuyebHoro kopnyca TI'Y)

- nabopaTtopusa opraHuyeckoro cuHtesa (Ne 323, 6-ro yuebHoro kopnyca TI'y)

Bce nabopaTtopmm OCHaLLEeHbI BbITSXHbBIMY LLKa(aMK, CTEKNSHHON 1 hapdopoBol
NnabopaTopHOW NOCYyAoi, N3MepUTENbHBIM MHCTPYMEHTOM (BECbl, TEPMOMETPbI, pH-MeTpbl, Y ®-
cnekTpodoTomeTp 1 T.4.). Kpome TOro, B nabopatopuax MMeeTcs HarpesaTenbHOe
obopyaoBaHue (3NEKTPONUTKN U TepMOCTaTMpytoLme WkKadbl), 060pyLoBaHMe 4ns
(hunbTpauuy NoL BakyymoM M POTOPHbIE UCNAPUTENK, BCTPAXMBATENIN, MELLANIKM C MarHUTHbIM
NpyBOAOM U Apyroe 060pyaoBaHme.

15. Hdhopmanma o paspaboTumkax

KpaBuoBa CeeTnaHa CTenaHOBHa, KaHA. XMM. HayK, AOLEHT, Kad). OpraHnM4eckom Xummm
TrY, ooueHT.


http://ido.tsu.ru/schools/chem/lib/chem/umk/org/index.php
http://orgchem.tsu.ru/
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4037
http://sun.tsu.ru/limit/2016/000049461/000049461.djvu
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

