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1. e 1 niIaHUpPYeMBbIe Pe3yJbTAaThl 0CBOCHHUS M CHMIIJIMHBI (MOIYJIs1)

[enbro 0OcBOEHUS AUCHUILINHBI SBJSETCS POPMUPOBAHUE CIACAYIOIUX KOMITETECHIIUI:

— OIIK-6 — Cnoco0eH wuCnonb30BaTh B NPOPECCHOHATBHON NEATETLHOCTH OCHOBHBIC
3aKOHbI (DM3HUKH, XUMUU, HayK O 3emiie U OUOJIOTHH, MPUMEHATH METOJbl MATEeMaTUYECKOTO
aHajgu3a M  MOJICJIMPOBAHMS, TEOPETUYECKUX U  OKCICPUMEHTAJIbHBIX  HCCIIEIOBAaHUN,
puoOpeTaTh HOBbIE MATEMATUYECKUE M €CTECTBEHHOHAYYHbIE 3HAHUS, UCIIONIb3Yys COBPEMEHHbIE
oOpa3oBaTenbHbIe U HH)OPMAITMOHHBIE TEXHOJIOTHH.

Pe3ynbraramMu 0CBOEHUS THMCHUIUIMHBI SBISIOTCS CIEAYIOIINE UHAUKATOPBI JOCTHKECHUS
KOMIIETEHLIH:

HOIIK-6.1. Mcrionb3yeT OCHOBHBIC 3aKOHBI (PU3UKH, XUMHUH, HAYK O 3eMJIe U OMOJIOTHH B
po(hecCHOHANTLHOM e TEIbHOCTH,

HNOIIK-6.2. IlpumeHsieT MeTOAbl MAaTeMaTHYECKOro aHajdu3a U MOJCIUPOBAHUS,
TEOPETHUUECKUX U SIKCIIEPUMEHTAJIbHBIX HCCIICIOBAHUN.

2. 3aga4uy oCBOCHHS JUCIHUILINHDI

IIpu n3y4eHuu JIEKHMOHHOTO MaTeprasa 0 OPraHu4eCKOW XMMHUH, IOATOTOBKE U
IPOBE/ICHUN CEMUHAPCKUX 3aHATHH CTYIEHTHI IPUOOPETAIOT OCHOBHBIC 3HAHUA U yMEHuUs. B
X0J1€ U3yUeHUs AUCUUIIINHBI «OpraHuyecKas XUMUs CTYAEHT JOJIKEH

— 3HATh: OCHOBHBIE IIOHATUSA OPraHUYECKON XUMHUH; 3aKOHOMEPHOCTH CTPOCHUSA
OpraHMYECKUX COEIUHEHUI; OCHOBHbIE MEXAHU3MbI pEaKLIUii; METO/Ibl CHHTE3a Haubosee
BA)KHBIX COCIUHEHUN;

— YMETb: 3alUCHIBATh (POPMYIIBI OPTAaHMUYECKIX COSAMHEHUH U PeaKIUil ¢ UX y4acTHueM;
COCTABJIATh HA3BaHUSA OPraHUYECKUX COCIMHECHMU;

— BIIJICTh. OCHOBHBIMH IIPUHLIUAIIAMHU CBSI3H XUMHUYECKOI'O CTPOCHMS OPraHU4YECKUX
COEJIMHEHUH C UX PEaKLIMOHHOM ClIOCOOHOCTHIO.

3. MecTo AucuMIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

JlucuuniuHa OTHOCUTCS K 00s13aTENIbHOM YacTH 00pa30BaTeIbHONU MPOrPaMMBI.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOYHON ATTECTAIIUM MO JUCHHUILINHE

CemecTp 3, 3auer.

5. Bxoanble TpeGoBaHMS 1JIs1 OCBOCHUS M CUHMIIIMHBI

Jljis ycTIenHOro OCBOCHUS JUCHUILIMHBI TPeOYIOTCSl KOMIIETEHIIMH, c(hOpMUpPOBaHHBIE B
XO0/Ie OCBOEHUS 00pa30BaTeIbHBIX IPOrpaMM MPEIIECTBYIOIIETO YPOBHS 00pa30BaHuUs.

CryneHTsl NpeaBapUTEIbHO MPOXOAST MOArOTOBKY MO TUCHUIUIMHAM «HEOpPraHWYecKas
XUMHSA» U «@QHAINTHYECKAsh XUMUS», TJIe NpUOOpeTaroT HeoOXoauMmble NpodeccHOHaNbHbIE
KOMIIETEHIIMM 10 aTOMHO-MOJIEKYJISPHOM TEOpUHM CTPOCHUS COEAMHEHMH, 00pazoBaHus
XUMHYECKHMX CBSI3€M, X DHEPreTHKH, a TAK)KE NMPUHIMIIAM M METOJaM aHAJIUTHYECKON XUMHH
(mpuembl aHaNKM3a U KOJTMYECTBEHHOTO OIPE/IETICHHS COeAMHEHUH ).

«Opranuueckass XUMHUsA» SBISETCS JIOTUYECKUM IPOJOJDKEHUEM B LIEMM JUCLMILIUH I10
IOPUHIUIY «OT HPOCTOro K 0oJiee CI0XKHOMY» M caMa SIBJII€TCSI OCHOBOW INpH JajbHEHIeM
W3Y4YEHUU JUCLMILIMHBI «BHOXUMUS» NN POACTBEHHBIX JUCLMILINH.

Jlo uzyyeHus: AUCUMILTUHBI «OpraHudeckas XUMHs CTYJIEHThI JTOJKHBI 3HATh aTOMHO-
MOJIEKYJISIPHYIO TEOPHIO CTPOEHHS, CBOWCTBA aTOMOB W TPHUHLMIIBI OOpa3oBaHMs CBs3eH B
MOJIEKYJaxX, ObITh 3HAKOMBIMHU C SHEPT€TUYECKUMU XapaKTEPUCTUKAMHU CBSA3EH.

6. SI3bIK peau3anuu

Pycckuii



7. O0beM TMCHUIIIHHBI (MOTYJIA)

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTaBIISET 3 3.€., 108 yacoB, u3 KOTOPHIX:
— JIeKuud: 24 u.;
— CeMHHApCKHUe 3aHATHS: 6 .
— npakTrueckue 3ausatus: 0 4.;
— mabopatopHbie paboThl: 24 4.
B TOM YHCJIC TPAKTUYECKAs MOATOTOBKA: 24 4.
O0BbeM caMOCTOSTEIILHON padOThI CTY/ICHTA ONpeAeicH YICOHBIM IIAHOM.

8. Conep:xkaHue TMCHUILUIMHBI (MOYJ151), CTPYKTYPHPOBAHHOE 110 TeMaM

Tema 1. BBeaenme. Ilpenver opranmueckoir xmmuu. EE€ cBsi3p ¢ Ouwosorueir u
MeauiHol. OCHOBHBIE TIOJIOKEHUSI TEOpUU XumHuueckoro crpoeHuss A.M. byrieposa.
I'omonorus. M3omepus u ee BUIBI.

CriocoObl  MOCTpPOEHUS  HA3BaHMM  OpPraHMYeCKUX  COeAMHEHHH. TpuBHabHas
HOMEHKJIAaTypa, 3amecTuTenbHas HomeHknarypa, MIOITAK. Tumbel XuMuyeckoil cBs3u B
opranuveckux coeauHeHusX. CrocoObl M300pakeHUs] MOJIEKYJ OPraHWYECKHUX COCIMHEHUH,
CTpYKTypHble U 3yieKTpoHHbIe Gopmynbl (I'. Jlstouc). IlpeacraBieHune o MOJEKYISPHBIX
opbuTansax. Tunsl rubpuau3alnuy aToma yriepojaa B OpraHn4ecKuX COEIUHEHUSIX. G- U T-CBSI3U
aTOMOB yryiepojia, (U3NYEeCKUe XapaKTEPUCTUKU CBSI3€H: [UIMHA, BaJCHTHBIC YIJIbI, SHEPTHs.
['oMonuTHYECKHH M TETEPONIMTUYECKUN pa3pbiB cBs3u. CBOOOJHBIC paMKallbl M UX OCOObIE
cBOMWCTBa. DNeKTpodmibHble M HyKJIeopuibHble peareHThl. Kiaccudukanus opraHu4ecKux
peaKuHuii.

NunyktuBHbli 1 Me30MepHBIH 3¢ (deKkThl U crnocoObl u300paxeHus 3THUX 3PQPEeKToB.
Pe3oHaHCHBIE CTPYKTypBl, MpaBHJa WX MOCTPOSHHs. BimsHHe 53IeKTPOHHBIX 3P (HEKTOB
3aMecTHTeNed Ha CTa0MIIBHOCTh M PEAKLMOHHYIO CIIOCOOHOCTh OPraHMYECKHX COEIMHEHUH U
MIPOMEXKYTOUHBIX YaCTHUII.

Tema 2. Yraesonopoabl. Ankanbl. ['oMonoruueckuii ps, U30Mepusi 1 HOMEHKIIATypa.
[IpuponHble HMCTOYHMKHM  alKaHOB. MeToAbl CHHTE3a: TUJIPUPOBAHUE  HENPEAETbHBIX
YIJIEBOAOPOAOB, IIEIOYHOE IUIaBJIEHHE cojleld KapOOHOBBIX KHCJIOT, M3 TaJlOT€HAJIKaHOB
(peakmust Bropua). Ilpupoga C-C u C-H cBszeit B ankaHax. XUMHYECKHE CBOMCTBA: PEaKIUU
raJloreHUpoBaHus. MeXaHU3M LENHBIX CBOOOJHOPAIUKAIbHBIX pEaKIUi TIajJoreHupOBaHUS.
Hutposanne (M.U. KonoBanos), cynbpupoBaHue, Cyiab(OXJIOPUPOBAHUE U OKHCICHHUE.
CeneKkTUBHOCTD paAMKAIBHBIX PeaKuil. TepMUUECKN U KaTAIUTUYECKUI KPEKHHT.

AJikeHbl. ['oMonornyeckuii psia, U30MepHsi, HOMEHKJIaTypa. I'eomerpuueckas usomepus
(uuc-, TpaHc- u Z-, E- Homenknarypa). Ilpupona nBoifHOH cBs3u. Metoabl cuHTe3a: M3
TaJIOTEHIIPOU3BO/IHBIX, M3 CHUPTOB, KPEKMHIOM aJKaHOB. XHWMHUYECKHE CBOMCTBA aJKEHOB:
THJIPUPOBAaHUE, TaJIOTEHUPOBAHUE, TUAPOTATIOTEHUPOBAHUE, TUApaTaluus. OIeKTpopUIbHOE
npucoeaunenue (AdE). O6uiee npencTaBieHne 0 MEXaHU3ME PEAKIIHH.

IIpaBuno MapkoBHUKOBa M €ro COBpeMeHHas TpakToBka. Ilpucoenunenue HBr mo
Xapamy (mexanusMm). OxucineHue no Barnepy M ucyeprbIBaroniee OKHCIEHUE AaJIKEHOB C
nomortsio KMnO,. KagecTBeHHOE 00HapyxeHue ABoiHOMI cBs3u. [lonumepuzanus.

AnkuHbl. ['OMOJOrHYECKUl psAll, HOMEHKIaTypa, n3omepus. [Ipupoaa TpoWHOU CBS3H.
XVMHYECKHE CBOMCTBA aJKMHOB. Peaklinu npucOeINHEHUs 110 TPOMHON CBA3M: THAPUPOBAHMUE,
ruapataiuss  (M.I.  KywepoB), mnpucoenuHeHue rajoreHoB, rajgoreHoBojgoponoB. CH-
KHCIIOTHOCTh alleTWJIeHA. Peaknuy 3amelleHus aneTWIEHOBOIO aToOMa BOAOPOJA HAa MeETalll.
Marnuiioprannueckue npousBogusle ainkuHoB (OK.M. MWouwmu), ux wucnonbp3oBaHue B
OpraHu4eckoMm cuHTe3e. Jumepuzanus (BUHWIALETUICH) M IUKIOTpuMepu3anus (O6eH30:)
aneruieHa. OKHUCIEHUE alKUHOB.

Auaxkaguenbl. Tunbl nueHoB. M3onupoBaHHBIE, KyMYJIMPOBAaHHBIE U CONPSKEHHBIE
nuenbl. ConpsbKeHHBIC TBOMHBIC CBSI3M M X OCOObIe CBOMCTBAa. MonekyinspHbie opouTtanu 1,3-



mueHoB. [IpencraBurtenu aueHoB: OytaaueH-1,3 (nuBuHWUN), u3onpeH. [lomumepusanusi TUEHOB.
[TonsiTHE O CTpOEHUU IPUPOAHOTO Kayuyka. Bynkanuzanus kaydyka.

AJIMnMKJINYecKHe coequHeHusl. [[UKI0ankaHbl M MX KHUCIOPOIHBIE IPOU3BOJHBIE:
[UKJIOTeKCaHoJI, nukiorekcanoH. Kondopmanuu mukinorexkcana (CTPyKTypbl THUIA «KPECIO» U
«BaHHA»). ApoMaTu3alys MPOU3BOIHBIX [IUKIOrEKCaHa.

Tema 3. Apenbl. Ctpoenue Oenzona. @opmyna Kekyne. MonekymnspHbie opOUTaIH
ocnszona. Konmemnmus apomatmunoctu. IlpaBuno Xrokkens. HeOeHzougHbIe apoMaTHYECKHE
cucTteMbl. ApoMarHueckue KaTHOHbI U aHMOHBL. (CBoiictBa apeHoB. Karamutnueckoe
THJIPUPOBAHUE apeHoB. [ ajoreHupoBaHHe, HUTPOBAHUE, CYIb()UPOBAHUE, ATKWIMPOBAHHE,
aluiMpoBaHue OeH3ona. DIeKTpOoPMIbHBIN XapakTep 3Tux mnporeccoB. [Ipencrasienue o c- u
T-  KOMIUIEKCAaX. OJEKTPOHOJOHOPHBIE M  3JIEKTPOHOAKLENTOpHbIE 3amecTuTenu. Mx
HaNpaBJAONIee BIMSHUAE. XJIOPUPOBAaHHE TONyoja B sApOo M OOKOByIO memnb. Peakuuum
NPUCOCANHEHNUS K OCH30JIbHOMY KOJbIly: TUIApUpPOBaHHE, ranorenupoanue. OKHUcIeHUE
QIKWIOCH30JI0B 710 KapOOHOBBIX KHCIOT. M3omepust am3aMenieHHbIx OeH3onoB. [lonstue o
MOJIMIMKINYECKUX APOMATUYECKUX COCIUHEHHUSX C U30JIMPOBAHHBIMU M KOHJIEHCHUPOBAaHHBIMU
konbllamu. Kanueporennsie cBoiictBa. [lpupogHble coequHEHUs Ha OCHOBE (EHaHTpeHa:
aJKaJOU/Ibl, CTEPOUIbl, BATAMHHBI, TOPMOHBI.

Tema 4. TanoreHnpousBojHble  yrieBoaopoaoB. CrnocoObl  MOJyYEHUS:
rajiOreHUpOBaHUE YIJIEBOJAOPOJIOB, 3aMEIIEHHE TUIPOKCHIA Ha TajoreH, IPUCOEIUHEHUE
raJIOTEHOB U TaJOT€HBOJOPOAOB IO KpaTHbIM cBsi3sM. CBOMCTBa: peakiuu HYKJIEO(UIHHOTO
3aMEILEeHHs] Y HACBIIIEHHOTO aToMa YIjiepoja B alKWITaJIOreHUAaX Kak METOJ CO3JaHusl CBSI3U
C-C, C-N, C-O, C-S, C-P (momydyeHue alKuIrajJOreHHJIOB, CIIHPTOB, THOJIOB, MPOCTBIX
3(¢UpOoB, HHUTPOCOCAMHEHUN, aMHUHOB, HUTPUJIOB, CIOXHBIX 3(upoB u ap.). Peakuuu
sanumuHupoBanusl. [Ipasuiio 3aiineBa. KauecTBeHHbIE peaklUy.

Tema 5. Cnuptbel u ¢eHosbl. OaHOATOMHBIE CHUPTHI. ['OMOJIOrMYecKHil psi,
KJIacCU(pUKalus, U30Mepus, HOMEHKIaTypa. BausHue acconuanuu Ha ux (pu3nyeckue cBONCTBA.
[Tomyuenue: ruzpatanys aaKeHOB, THUIPOJIM3 TaJOT€HIPOU3BOJHBIX, BOCCTAaHOBIIEHUE
KapOOHUJIbHBIX COEMHEHHM, CUHTE3 C MOMOIIbI0 MarHUMOPraHM4ecKux coenrnHeHuii. CBoiicTBa
cnuptoB. CriupThl Kak cnadsle OH-kucnotel. Peakuuu: o6pa3oBaHue anKkoroisToB, 3aMelIeHNe
THAPOKCUJIA Ha TaJOreH, aMUHOTPYIy, BHYTPUMOJEKYJIIpHas U  MEXMOJIEKYJIspHas
neruapatanus, srepudukanus (MoxydeHue CIoKHBIX 3(upoB), okuciaeHue. JusTuinosslil 3¢up
KaK IpeICcTaBUTENb NMpocThIX 3¢dupoB. Bricmme cnuptel B npupone. Ilonstue o crpoeHuun
BOCKOB.

I[MonuaTomubie cnuprThl. OtuneHrmkonb. [lomyuenue, cBoiictBa. [ nuiepuH.
[Tony4enue, cBolicTBa 1 npumMeHenue. Keunur, copout, MaHHMT, UX CBSA3b C caxapamMu. MeTo/ibl
UACHTU(DUKAIIMY CIUPTOB (MOJyyeHue npou3Boanbix, MK-criektpsr).

®eHosbl. MeTo/1bl oNTyueHHs: 3aMell[eHHe TaJoreHa Ha TUAPOKCHI, KyMOJIBHBIN CII0Co0
noxydeHus: (eHona B mpombinuieHHOCTH. CBoiictBa ¢enonoB. Denonpl kak OH-KuCIOTHL
B3anMHoOe BiMsHHME THApPOKCHIA M OCH30JBHOIO KOJbIla B Mojekyne ¢eHona. CpaBHeHHE
KHCJIOTHOTO XapakTepa ()eHOJIOB U CIUPTOB, BIMSHUE 3aMECTUTENIeH Ha KUCIOTHOCTh (DEHOIIOB.
OO6pazoBaHue (HEHONATOB, NPOCTBIX U CIOXKHBIX 3¢upoB. Peakiyu 31eKTpoPUIBLHOTO
3aMelIeHHs] B apOMaTUYeCKOM KoJblle ()eHOJIOB: raJloreHHpOBaHKUe, HUTpoBaHHe. [IMkpuHOBas
kucnota. Oxucnenue (QeHomoB. XUHOUAHAS CTPYKTypa Kak XpomodopHas Tpymmna.
KauectBenHoe onpezaenenue GpeHoaoB (moaydeHue nponzBoanbsix, NK).

Tema 6. Aabaeruabl 1 KeToHbI. 30Mepust 1 HoMeHKIaTtypa. OOpa3oBaHue abIETHJIOB
¥ KETOHOB IMPH OKHUCIIEHUH CIUPTOB, MPH TUAPOJIU3E TUTATOTEHIIPON3BOIHBIX, U3 KUCIOT U UX
npou3BoHBIX. CTpoeHne KapOOHMIBHOM IPyNIbI, €€ MOISPHOCTh U MoJisipu3yeMocTh. CBoiicTBa
u peakiuu. OOLMEe NpEACTaBIEHUS O MEXaHW3ME HYKJICO(PHUIBHOTO NPUCOEIUHEHUS II0
KapOOHMIIBHOM TpyIIe anbAeruI0B U KeTOHOB. [IprcoenHeHre K OKCOCOeIMHEHHSIM BOAOPOAA,
BOJIbI, CHHUJILHOM KHCJIOTHI, OMCYNIb(pUTa HATPUsI, MArHUHOPTaHWYECKUX COCIMHECHHH. Peakiuu
C TUAPOKCUIIAMUHOM, TMAPA3HMHOM M €ro npousBoaHbiMu. [lomyaneranu, aueranu. Peakuun c
y4acTHEM O-BOJIOPOAHOrO aroma. [anomanpoBaHHe, TPUTATOTEHUABI, TaJo(opMHasl peakius.



AnpIonpHAs W KPOTOHOBAs KOHJAEHcAlMs (TpencTaBieHHMe o wmexaHusme). OOpaszoBaHue
TpUMEpOB U monumepoB (mapadopm, mnapanpaerun). OKHCIEHUE aNbIAETUIOB U KETOHOB.
Peakuust «cepeOpsHOTO 3epKajia» Kak KayecTBEHHas peakuus Ha aibaeruisl. VaeHTudukanms
okcocoenuuenuit no MK-cnekrpam, AMP-criekTpam.

Tema 7. KapOoHoBble KMCJIOTHI U UX Ipou3BoaHbIe. Kitaccudukanys, HOMEHKIATYpa,
nzomepus. OOpa3oBaHHE KHUCIOT MPH OKHUCICHUH YIJIEBOJAOPOIOB, CIHPTOB, albJETH/IOB,
KETOHOB, MPU TUAPOU3e. (QYHKIIMOHAIBHBIX NMPOU3BOAHBIX. CTpoeHne KapOOKCHIIbHOW TPYIIIBI
u KapOokcunar-uoHa. OU3MKO-XMMUYECKHUE CBOWCTBA KHUCIIOT: acCOIUAIs, TUCCOLUAIMS.
KucnorHoctp, €€ 3aBHCHMOCT OT DIEKTPOHHBIX 3(dexkToB 3amectuteneil. Conn,
TaJIOTEHAHTUAPUABI, AHTUAPUIBI, AaMHJbl, HUTPUIBL, CIOXHBIE d2¢upbl. WX B3auMHbIC
npeBpameHus. JrepuduKkanus 1 OMbUIICHHE CIOXKHBIX 3(upoB. ['amoreHupoBaHue KHCIOT 1O
VIIEBOJOPOAHOMY paaukany. Meroabl uaeHTUUKau KuciaoT. [IpousBoaHbIE YronbHON
KUCJIOTHI: (POCTEH, MOYEBHHA.

JIByXocHOBHbIe KHCJI0TBHI. OOmMe MeTOIbl HX CHHTE3a. XapaKTepHbIE peaKuu
JTUKapOOHOBBIX KUCIIOT. AJIMITMHOBASI KUCIIOTA KaK MOJIYIPOIYKT IPOU3BOICTBA HEHIIOHA.

ApomaTnuyeckne KucJa0Thl. [lomyuyeHne wux okucieHueM OOKOBBIX Ilemei B
ankwiOeH3onax. bensoiiHas kucimora. ®draneBas kuciora (mojydeHUE W3 HaTamuHA) U e€
anrunpui. TepedraneBas kucnoTa (MOJy4eHHUE U3 MKCUIIONA) U CHHTETHYECKOE BOJIOKHO Ha e&
ocHoBe (11aBcan). CalMIuIOBas KUCJIOTa U €€ MPOU3BOIHEIC (cason, acupuH). Jumernndranar
Y MIUATUITOIYyaMH]l KaK MHCEKTOPEIEIUICHTBI.

HenpenenbHnbsle Kucjaorbl. IlommMepel Ha OCHOBE MPOU3BOJAHBIX AKPHUIOBOM U
METaKPHUIIOBOM KUCIOT (IJIEKCUTIac, HUTpoH). dymapoBas U MaleuHOBas KUCIOTHL. Paznuuue
¢u3nyecKuX M XMMHMYECKHUX CBOMCTB Te€OMETpUYEecKHMX H30MepoB. lloHsATHE O CTpoeHHH
JUIUOB.

I'mapoxcu- n ketokucja0Tbl. O0pa3oBaHNue TUAPOKCUKUCIIOT MIPU OKUCIIEHUU TIIMKOJIEH,
IPU  BOCCTAHOBJIEHUM  KETOKHMCIOT, TIpU THUIAPOIM3€  TaJOreH3aMEIEHHBIX  KHUCIOT,
LUAHTUIPUHOBBIM METOJ0M, Npu okucieHnn CH - cBA3M KapOOHOBBIX KHUCIIOT, IIPH THIpaTallun
HenpeeabHbIX KapOOHOBBIX KHCHOT. Jleruaparamust o-, (-, Y- THAPOKCUKHUCIOT. JIaKTUABL.
JIakTOHBI.

I'mukoneBas, MoOJIOYHAs, JIMMOHHAs, BHHHBIE KHCIOTHI: HAXOXICHHE B INPUPOJE H
cBoiictBa. CTepeon3omMepusi MOJIOYHOM W BHUHHBIX KHCJIOT. XHPAJbHBI aTOM yrJiepoa.
OnTHyecky aKTUBHBIE BEIIECTBA. AHTHUIIOMABI (PHAHTHOMEPHI), palleMaThl, 1UACTEPEOU30MEPHI.
Hcnonp30BaHne TIMIEPUHOBOTO allbJIeTH/IA /ISl YCTAHOBJICHUS OTHOCUTEJIBHON KOH(QUTypaluu
ONTHUYECKH aKTUBHBIX BemiecTB. Ormpenenenue adCcomoTHON KoHpurypamuu. ITpoekiuoHHbIE
dbopmysl. Paznenenue panemaroB. [TupoBuHoOrpagHas KucioTa, €€ CTpOCHHE, CBOWCTBA.

Tema 8. VYraeBoabl (caxapa). MoHocaxapubl, OJUTrOCaxapuibl, IOJUCAXAPUIBL.
Knaccudpukanus MoHocaxapuaoB. AJb103bl (albJONEHTO3bI, allbJOT€KCO3bl) M  KETO3BI.
AnbrionenTossl (prbo3a, apabrMHO3a, KCHUI03a) U aJIbJIOTeKCO3bI (TITI0K03a, MaHHO34, TaJIakTo3a),
UX CTPOCHUE U HaxoxJeHue B npupoze. @pykrosa kak npumep kero3sl. E€ ctpoeHue, cBoiCTBa,
HaxXOXJEHUE B IPHUPOJE, TEHETHYeCKas CBsI3b C TOKo30M. D- um L-psanel caxapoB, ux
CTEepEOXUMUYECKOE OTHOIIEHHE K D-riunepuHoBoMy anbaeruay. CTepeoXumus ajib/103 U KeTo3
B npoekuusax @Oumepa. I{ukinudeckue mnoiayaneTald aidbJOreKCO3 - TIUIIOKONMHUPAHO3bl U
IIIOKO(QYpaHo3bl. [ TMKO3UIHBINA THAPOKCHIL. O- U 3- aHoMephl. KonbuaTo-1ienHas Tayromepus u
mytapotarusa. @Dopmynsl  Xeyopca. Kondopmanmm mnmpanosHoro mwkia.  Peaknuum
MOHOCAaXapuA0B: OKUCIEHHUE, BOCCTAHOBJIEHHE, allIINPOBAaHUE, ¢ ruapokcuinaMuaom, HCN.

[TonsiTre o ruko3uaax u arnmukoHax. Caxaposa, MajabTO3a U LEMI00M03a KaK MPUMEpPHI
nucaxapuaoB (0mo3). [lonucaxapuipl — HEUTI0I03a, Kpaxmal, UHYJINH, TITUKOTEH.

Tema 9. Amunbl. Kiaccupukanus, wuszomepus, HoMmeHkiarypa. OOpa3zoBanue wu3
aMHHOKHUCIOT. [lonydyeHnue: ankuiaMpoBaHue aMMuaka 1 aMMHOB 10 ['omaHy, BoccTaHOBJIEHUE
A30TUCTBIX COCTUHEHUH.

CrpoeHne aMMHOB. AMUHBI Kak OCHOBaHUsl. CpaBHEHHE OCHOBHBIX CBOMCTB NEPBUYHBIX,
BTOPUYHBIX U TPETUYHBIX aMu(paTUUECKUX M apOMAaTUYECKUX aMUHOB. BinsHue HA OCHOBHOCTh



aMUHOB 3aMECTUTEIEM B apoMaTUdeckoM sjape. Peakuuu aMuHOB: aJKWJIMPOBAHUE,
alMIMPOBAaHKUE, B3aHUMOJCHCTBHE C A30THUCTOM KHUCJIOTOM, 4YEeTBEpTUUYHBIE aMMOHHEBHIE
OCHOBaHMA W HX COJH. [ajoreHupoBaHHe, HUTPOBAHUE, CYAb(UPOBAHHE aPOMATHUYECKHX
aMuHOB, 3ammTa amuHorpynnsl. CynbhaHuiaoBas KUCIOTa, MOHATHE O CyIbhaMUIHBIX
npenaparax. KauecTBeHHOE OllpeiesIeHUe a30Ta 1 AMUHOTPYTIIIBI.

Tema 10. IIpupoaHbie M CHHTETHYECKHE MOJTUMEPDI.

AMHUHOKHCJIOTHI. Bbeaxun. Crpoenue, nu3oMepus, amM(oTepHOCTh MOHO
aMUHOKapOOHOBBIX KHCHOT. [Ipupoanble aMUHOKHCIOTHL. MX crepeoxumuss M XHUMHUYECKUE
cBoiicTBa. CpaBHEHUE CBOICTB -, B-, y-amuHOKHCIOT. OOpa3oBaHue nenTuaoB. [IpeacraBurenu
O-aMUHOKUCJIOT:  TJWIUH, ajdaHuH, (EHWIaJaHWH, BajduH, JeluuH. J(ukapOoHOBBIE
AMUHOKHCJIOTBI: aclaparuHoBas, MIyTaMHUHOBAs KHUCIOTHl. AMHUHOKHUCIIOTHI C JOMOJHUTEIbHON
(YHKIMOHATIBHON TPYNIONW: CEpHH, TPEOHUH, TUPO3UH, JIU3UH, OPHUTHH, METHOHHUH, LIUCTEHH,
acnapariH. AMHHOKHCIOTHI TeTepOIMKIMYECKOrO psiia: MPOJIUH, THUCTUIIWH, TPUNTO(]aH.
KauecTBeHHbIE peaKIM¥ aMUHOKHUCIIOT.

Beaku. OO6mue mpencraBieHHss O COCTaBe, CTPOCHHH, (PU3MYECKHX U XUMUYECKUX
cBoiictBax. CuHTE3 O€NIKOB, MPAKTUYECKOE, TeopeTudeckoe, (Quiocodckoe 3HAUCHHUE.
KauecTBeHHbIe peakinu OEIKOB.

CuHTeTHYeCcKHe NOJTUAMM/IbI: HEHJIOH, KATIPOH.

Tema 11. Terepouukiaudeckue coeanHeHuss. Kiaccudukanus TeTepoIMKIIOB,
HOMEHKarypa. [lsaTuuneHHble apoMaTHyecKue reTepoluKibl ¢ OAHUM rerepoaromoM. dypan,
THodeH, muppoia. ApomaruyHOCTh. Peakiuu 531eKTpoQUIBLHOTO 3aMEIIeHHs: HUTpPOBaHHE,
Cylb(pHUpOBaHUE, TAIOTEHUPOBAHKE, AlIMJIMPOBaHNE, adKuiupoBanue. Opuenrtanus npu SE.

Aumnodobuocts. Tuoden u ero romosoru B mpupoae. Dypan u ¢ypbypon kak
IPOAYKTHI IIpeBpatieHust yrieBooB. [lorsTue o crpoeHnn xnopoduuia u remoriaoonna. Mumon
KaK CTPYKTYpHOE SApO TpunTodaHa, CEpOTOHUHA.

[llecTuuneHHple apoOMaTUYECKUE TE€TEPOLMKIBI C OAHUM TrerepoaToMoM. I[lupuaun.
Pa3znuune cBOWCTB MMPPOJIBHOIO M MUPUIMHOBOIO aroMoB a3ora. [laccMBHOCTH mupuauHa B
peakmusix SE mpu BerymieHun 3amecTuTens B MUPUAMHOBOE KoJbio. OpuenTtanus. [Iupumun
Kak ocHoBaHue. OOpazoBanue coneil. N-ankunupoBaHue. HuUKOTMHOBas KHCIOTa H
HUKOoTHHaMu[l (BuTamuH PP) kak ¢pparmeHT ko3H3UMa A.

[{ukiabl ¢ HECKONBKMMHU rerepoaroMamu. IIOHATHE O CTPOEHUM NUPUMHINHA U €ro
IPOU3BOJHBIX (LIUTO3UH, THAMUH, YPALlUJI) U IyPUHOBBIX OCHOBaHUI (aI€HUH, T'yaHUH).

Tema 12. Hyk/ieMHOBbIE KHCJIOTBI.

[Tonsstne o crpoennn [JHK m PHK. I'maponu3 HykienHOBBIX KucnoT. HykimeoTuast.
Hykneo3uel. BropuuHas cTpykTypa HyKJI€HHOBBIX KUCIOT — ABOMHAS CIIUPAb.

9. Tekymmii KOHTPO.JIb MO IUCHUILIHHE

Texymuii KOHTPOJIb IO JUCLUUIUIMHE IPOBOAUTCA IIYTEM KOHTPOJIS IOCEIAEMOCTH,
ONPOCOB TpU TMPOBEACHUM CEMHHAPCKUX 3aHATHM, MPOBEPKH OTYETOB IO JaOOPATOPHBIM
paboTtam, a Takke OIpocaM IpHU MPOBEACHUU JaOOpaTOPHBIX paboT, U (GUKCUpyeTcs B Gopme
KOHTPOJIbHOM TOYKH HE MEHEE OJTHOTO pasa B CEMECTP.

10. INops10k NpoBeeHUs] U KPUTEPUH OLeHUBAHUS MIPOMEKYTOYHON aTTeCTALUM

3ayeT B TpeTbeM ceMecTpe IIPOBOJIUTCS B MUCbMEHHOU (hOpPME MO TECTOBBIM OWJIETaM.
buner coaepxut 20 BOpocoB, OXBATHIBAIOIIUX BCE TEMbI TPOrpaMMbl TUCHUIUIUHBI, CTPYKTYypa
Omiera COOTBETCTBYET CTPYKTYpE KOMIIETEHIIMA JUCHUIUIMHBI ¥ TO3BOJISIET OIEHUTH
JIOCTHIKEHHE  BCEX  3aIUIAHMPOBAHHBIX  HMHIUKATOPOB  —  PE3yJbTaTOB  OOYYEHHS.
[IponomkuTenbHOCTH 3auera 1,5 vaca.

[IpumepHBIil nepeyeHb TEOPETUUECKUX BOIIPOCOB

buner 1
IIpu pemrenun 3aaa4 1-5 ucnoJib3yiTe pUCYHOK:



@) O

0
HaC—CH—C7 H,C—CH,-C7 HaC—CH—CHj HsC—CH,—C7
L “oH | “oH
NH, OH NH, NH,
1) 2) 3) 4)

1. Kakue COCAUHECHHUSA SABJHAIOTCH CTPYKTYPHBIMHA U30MEPaAMMNU:
A) 1,2 B) 1,4 C)2,3 D) 2,4

2. Kakoe coeiuHeHHe MOJIYy4aeTCH NPU peakun coefuHeHus (4) ¢ MeTaHOJIOM:
A) MeTunanerar; B) arterane  C) aHruapu NpOMMOHOBOM K-ThI; D) MeTHUIMpPONHOHAT;

3. Kakoe COCAUHECHUC IIPU HAI'PEBAHUU NA€T nponeH-Z-OBym KHCJIOTY:
A) 1 B) 2 C)3 D) 4

4. Kakue(oe) coeqnmHeHre MOKET UMeTh ONITHYECKHUE N30MePbI:
Al B) 2 C)3 D)4

5. Coenunenmne (2) Ha3pIBaeTcs:
A) 3-amunomnpomnanoBas kuciora; B) uzonponunamun; C) 2-amuHOIponanosas kuciaora; D)

IMpOoIaHoOBasA KHUCJIOTA,

6. Kakne P€aKIUM HAIIMCAHBI NIPAaBUJILHO:

1) CH3;-CH=CH, + Br, (0 °C, CCl;) = CHs-CHBr- A) Bce IpaBUIIBHO HAITUCAHBI
CH,Br B) Tonbko 1,2
2) CH3-CH=CH; + HBr - CH3-CHBr-CH,Br C) tonsko 1, 3, 4

3) CH3-CH=CH, + HBr (R-00-R) & CH,=CH-CH,Br D)1, 4
4) CH3-CH=CH, + HOBr > CH3-CH(OH)-CH,Br

7. Kakne COCIMHCHMSA ABJIAIOTCH aPOMATHYECCKUMMU:

cH' S A)125 D)24
AN \ / B)1,3,5 E)3,5
@ Q C)2,3,5
4

1 2 3 5
8. Kakue u3 npuBeIeHHbIX COeJUHEHUI ABJISIOTCS NPOU3BOAHBIMH KAPOOHOBBIX KHCJIOT:
1) HC 0 2 o] 3 CH
) N 4 ) HaC—CH—CH —c// ) | i
CH—$H—CH2—C\NH S 2 Ng H3C—(|3H—CH—CEN

HaC OH 2 CH, OH

4) Y 5) ﬁ ﬁ 6) Va
N HaC N s N
H e, o7 Do, O—CHj,

A) Bce siBasi0TCsE  B) Bee, kpome S C) Bce, kpome 4 D) Bce, kpome 3 u 4 E) Bce,
Kkpome 3,4 u 5
9. Kak Ha3biBaercsi coequHenue (6) u3 3aagayu 8:
A) metundopmuar B) nponanaine C) aHruzgpua npornuoHOBOMN
(MeTHUIMETaHOoAaT) KHUCJIOTBI
D) 4-metunn-3- E) 3- F) 2-merwmn-3-

TUAPOKCUIICHTaHAMU] METHIIOYTaHOMIXIIOPH T THJIPOKCUOYTaHHUTPUI



10. Kakue coenmHeHHsI MOTy4al0TCs PH 030HMPOBAHNH AJIKEHOB (I10CJ1e Pa3Ji0KeHus!

BO0i):
A) KapOOHOBBIE KHCIIOTHI B) kerocnupThl C) nByxaTOMHBIE CLIUPTHI
D) anpaeruibl ¥ KETOHBI E) omHoaTOMHBIE CITUPTHI

11. IonGepuTe HA3BaHUE IJIsI COEIMHEHMSI:

HsC A) B) C) D)
2,4- 4-6pom-5,6- 1,3-numernn-2-  4,6-gumernin-5-
Br TUMETHIIOPOMOCH30]T  AUMETUIOCH30I OpomOeH301 OpomOeH301
CH,
12. Yxa:xute 3amectuTenu | poaa:
1) CH30—; 2)F—; 3) NH— 4) NOp—; 5) Br—
A)134 B) 1,23 C)1.25 D) 2,45 E)
1,2,3,5
13. Ykaxkure TpeTHYHbIE CIIMPTHI:
A) B) C) D)
HsC HsC CHj HO—CH,
CH—CH,-CH,—OH /CH—(|3H—CH3 Hg,c—(|:—cH2—CH3 HsC—CH—CH,-CHj
HaC HaC OH OH

14. Kakoe u3 npou3BOAHBIX (eHOJIA SABJIsIETCS HanboJ1ee c1adoii KUCJI0TOl:
A) opmo-auTpodeHo B) 2,4-muauTpodenon C) napa-uutpodenon
D) napa-6pomdenon E) napa-meroxcudenon

15. C xakumu u3 coequHeHui Oyaer pearupoBarthb GeHoOI:
1) HNO3 2) NaOH (B Bojie) 3) NaCl 4) Bry 5) CH3COCI

A) 1235 B) 1,2,3 C)134 D) 2,45 E) co Bcemu, kpome 3

16. Ecau CH3CH,Br npopearupyet ¢ Na, To odpa3yercsi:

A) CHZZCHZ B) allCTOH C) CH3CH2-CH2CH3 D) CH3CH20H E) CHzOH-CHzOH

17. C kakuMu U3 coeJMHEHUI Oy/eT pearupoBaTh YKCYCHBIH ajabJerui:
1) stanon 2) NaHSO; 3) KCN 4) CH3;COOH 5) NaCl

A)1,2,3 B) 1,34 C) 1,235 D) 2,45 E) co Bcemu, kpome 3

18. Ecam ykcycHBbIH ajibJerujl npopearupyer ¢ 0JJHOi MOJIEKYJ10ii ITaH0JIa, TO 00pa3yeTcs:
A) okcunutpun B) monyanerans C) anerans D) rem-guon  E) crnoxxHbIid 3dup

(UMaHTUAPUH)

19. Ykaxkute CTPYKTYPY IJIIOKO3bI:

H——OH H——OH HOH,C————OH H—F—OH H——OH
H——OH H———OH HO——H HO——H H——OH
o) 0 © ?
HO——H H———OH H——OH HO—7—H HO————H
H——OH H———OH H——OH H—7—OH HO——H
H H H H H
E CH,OH
A)  owon  B) A 0 : D)  cror )
20. Cpeny noka3aHHbBIX COeIMHEHUI YKA)KMTEe AMHHBI:

R—C=N



CH,-OH OH H,C 0 o
O O el Qs o
/ \ o)

CH -
% HyC 0
damMuus, THUAITAATIBI rpyIra
Jara: « » 20 r. IToanuck
TabJIMIIa OTBETOB
# #1

112 |3 |4 [5]6 |7 8|9 |10|11|12 |13 |14 |15 |16 |17 |18 |19 |20

Pesynbrarhl 3auera ompenenstoTcs OIEHKAMH «3auTE€HO» WIH «HE 3a4TeHo». OTBET 1o
TECTOBOMY OMJIETY OLIEHHUBAETCS O CIEeNYIOIIeH 1IKae:

8-20 mpaBMIILHBIX OTBETOB — OIICHKA «3a4TEHOY

0-7 npaBUIBHBIX OTBETOB — OLIEHKA «HE 3aYTEHO.

11. YueOHO-MeTOaN4YECKOE 00ecneyeHne

a) DJEKTPOHHBIA YYEOHBIH KypC MO JAUCIHHUIUIMHE B SJECKTPOHHOM YHUBEPCHUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=17058

0) O1ieHOYHBIC MaTepHANIbl TEKYHIETO KOHTPOJISI W IPOMEKYTOYHOW ATTECTAIMH I10
mucruminae umerotes B OYK kypcea u BKITIOYaroT:

B) [Inan ceMuHapCKUX/MIPAKTUIECKUX 3aHATUN TIO JUCIHUILTHHE.

r) Metoandeckue ykazaHus 10 MPOBEJACHUIO TaOOPAaTOPHBIX padoT.

1) MeTtonudeckue yka3aHus 0 OPraHU3allud CaMOCTOSTEIbHON pabOThI CTYIEHTOB.

12. Ilepeuens yueOHOIi TuTEpaTyphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JIUTEpaTypa:

— VBanoB B.I'. Oprannueckas xumus [yuyeOHOoe mocobue A By30B IO CHEIHATIbHOCTH
032400 «buonorus»]. — M.: Akagemus, 2008. — 336 c.

—IOpoBckas M.A., Kypkun A.B. OcHoBbI oprannueckoit xumuu. — M.: bunowm, 2010. —
236 c.

0) IOTIOJHUTEIbHAS JIUTEPATYpa:

— benoGoponos B.JI., 3ypabsun C.3., Jlysun A.Il., TrokaBkuna H.A. Opranuueckas
xumus. OcHoBHOH Kypc. — M.: Jlpoda, 2003. — 478 c.

— Apremenko A.M. Opranndeckas xumus. — M.: Beicinas mkona, 2003. — 343 c.

— Crenanenko b.H. Kypc opranmueckoit xumnu. B 3-x Tomax. — M.: Beicmas mikoua,
1976-1981. - 376 c.

— Oprannueckass XUMHUS JUIsl CTyJIEHTOB Ouosiormueckoro wuHctutyta/[coct. C.C.
Kpagsuona, T.H. MarseeBa]. — Tomck: U3natenbckuit nom Tomckoro yauBepcurera, 2015. — 43
c.

B) pecypchl cetu HTEpHET:

https://www.khanacademy.org/science/organic-chemistry - gekmuu mo opraHuueckoi
XUMUHU OHJIAWH (aHTJI.)

http://ido.tsu.ru/schools/chem/lib/chem/umk/org/index.php - YMK «Opranudeckas Xumush»
Jutst KOJb! «FOHBI XUMHK» U CTYJI€HTOB XUMHUYECKUX U HEXUMHUECKUX CHEeUaTbHOCTEeH
Ty



https://moodle.tsu.ru/course/view.php?id=17058
https://www.khanacademy.org/science/organic-chemistry
http://ido.tsu.ru/schools/chem/lib/chem/umk/org/index.php

http://orgchem.tsu.ru — onnaiiHOBBIE Y4eOHO-METOAMYCCKIE MAaTEPHAIIBI TIO KYPCYy
«Opranudeckas XuMUs ISl CTYJICHTOB XUMHYECKHX M HEXUMUYECKHUX CIICIIHATbHOCTEH
1Y,

http://e.lanbook.com/books/element.php?pll cid=25&pl1 1d=4037 — Il1a6apos IO. C.
Opranuueckasi XUMUs

http://sun.tsu.ru/limit/2016/000049461/000049461.djvu - JJabopaTopHbIe pabOTHI B
opranuveckoMm npaktukyme. Arponomos A. E., [llabapos 0. C.

13. Ilepeyenb HHGPOPMALMOHHBIX TEXHOJIOT Ui

a) TUIICH3MOHHOE ¥ CBOOOTHO PacIpoCTpaHsIeMOe MPOrpaMMHOE O0ecTieueHue:

— Microsoft Office Standart 2013 Russian: makernporpamMm. Brmouaernpuinoxenus: 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);

— MyOJIMYHO JOCTYIHBIE 00aunbie TexHonoruu (GoogleDocs, SIHIEKe qUCK | T.11.).

0) nH(hOPMAIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DnexTpoHHbIN Katanor Hayunoit 6ubnuorexku TT'Y —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DnexkTpoHHas oubnuoteka (penozuropuii) TT'Y —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— OBC KoncynbranT crynenra — http://www.studentlibrary.ru/

— O6pazoBatenpHas miardopmalOpaiit — https://urait.ru/

—3bC ZNANIUM.com — https://znanium.com/

— OBCIPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecrieyeHue

- JIeKIIMOHHAs ayJUTOPHUS, OCHAILEHHAsI MyJIbTUMEIUIHHBIM 000py10BaHUEM JJIS
JIEMOHCTpAIMH IPE3CHTAIHHA, CIIAaiiIoB 1 KOMIbIOTepHOH annManmn (ayautopust Ne 207 6-ro
yuebHoro kopnyca TT'Y). B ayauropun numeeTcss HHTepaKTUBHAs JOCKa;

- naboparopHas ayauropus (Ne 322, 6-ro yue6HOoTO KOpIryca TT'Y)

- naboparopus opranudeckoro cuntesa (Ne 323, 6-ro yuebHoro kopmyca TI'Y)

Bce naboparopuu ocHallleHbl BBITSDKHBIMY IIKa(aMu, CTEKISTHHON U (appopoBoit
1a00paTOpHOI MOCY10i, N3MEPUTENBHBIM HHCTPYMEHTOM (BeChl, TepMoMeTpbl, pH-MeTphl, Y-
cnektpodoTomerp u T.4.). Kpome Toro, B 1abopaTopusix UMeeTCsl HarpeBaTeIbHOE
00opyoBaHue (NIEKTPOIUIMTKU U TEPMOCTATUPYIOIINE IIKa(bI), 000pyIOBaHUE JIIs
(GuIbTpaUK MoJ BAKyyMOM U POTOPHBIE UCTIAPUTENH, BCTPSAXUBATENN, MEILIATIKY C MATHUTHBIM
IPUBOJIOM U JApYyroe 000pya0BaHUeE.

15. Uupopmanust o pazpadoTyukax

KpaBuosa Csetniana CTenaHoBHa, KaH/A. XUM. HayK, JIOLIEHT, Kad. OpraHnyeckol XUMHUH
TT'Y, noueHr.


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/

