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. HIEJIJA OCBOEHUA JUCHUILIAHBI

OpraHuueckas XUMHS - OJHAa W3 (yHIAMCHTANbHBIX MMCUMIUIMH A CTYICHTOB
nanpasnenust 04.03.01 «Xumus». [IpenosaBanue OpraHHYecKOi XMMHH B YHHBEPCHTETAaX CTABUT
CBOGH TIVABHOH LENBI0 PACKPHITH CMBICI OCHOBHBIX 3aKOHOMEPHOCTEH NpeBpalieHuH
OpraHMYECKUX COCAMHEHHH, HAYYHTh CTY/ICHTA ITONIB30BATHCA OCHOBHBIMI MEXaHHU3MAMU peaxiui
W IpeICKA3bIBAThL HATPABJICHHS PEAaKLMH, NpeACKa3pBaTh CBOHCTBA COe/IMHeHUH HAa OCHOBE MX
CTPOEHHSI, yMETh [PEATOKHTL CIIOCOOBI CHHTE3a 3a/IaHHBIX COEIMHEHUH W OCYIIECTBUTH
MpaKTHYeCKHil CHHTE3 3aJaHHBIX COCIMHCHHH B nabopaTopuH, OINpPENeNsATb CTPYKTYPY
OpraHMYeCcKUX COeTHHEHHH M0 UX CIIEKTPAIbHBIM JTaHHBIM.

II. MECTO JUCHUILIMHBI B CTPYKTYPY OIIOII BO

Jucuununa «Opragngeckas XUMHUs» u3ydaetcs B 6a30BOii 4acTu OIIOIIL.

IepeyeHb AMCUMIUIMH C YKa3aHHEM pasjlelioB (TeM), YCBOCHHE KOTOPBIX CTyACHTAMH
HeO0OXOIMMO [T M3YYEHHs JUCIUIIMHEL "Oprannyeckas Xumug":

1. Heoprauuueckas xumus (oOmas) (CTpoeHue aToMa, SIEKTPOOTPULATEIBHOCT, XHMH-
yecKas CBSA3b: THIIbI CBA3EH, JHEPrHst CBsA3eH, XMMHUYECKUE PeaKkllud, OKHCIIMTEIN U BOCCTa-
HOBHTEIH, KHCIIOTHI B OCHOBAHHsl, KOMIUIEKCHBIE COETUHEHMS).

2.  dusuka (MOJAPH30BAHHBIN CBET, 3aKOHBI IOIJOMICHUS ¥ OTPAXKECHHS CBETA).

3. Marematuka (CHMMETPUS U aCHMMETPH).

4. ®unocodus (KaTeropuy H 3aKOHbI MATEPUATHCTHICCKOH JTHAICKTHKH, TEOPHS MO3HAHUA).
Oprauuyeckas XUMus sSBIseTcs QyHIAMEHTOM [UIsl TAKAX CTIEIHAIBHBIX KyPCOB, KaK XUMH-

YecKHe OCHOBBI OHOIOTHYECKHX TIPOLECCOB, BHICOKOMOJICKYIIAPHbIE COEIMHEHUS, HeTEXUMHUS,
xpomarorpadus. [Tpenmer HeoOX0AUM [UIS BBIIOTHEHHS BBIMYCKHOW KBaM(HUKAHOHHON paboThI
1 poeCCHOHATBHOM [esATeIbHOCTH OaKanaBpa.

[11. KOMIIETEHIIMA OBYYAIOLETIOCsl, P°OPMUPYEMBIE B
PE3VJIbTATE OCBOEHUS JUCHHUILIHHBI (MOAYJIS)

B npoiecce OCBOEHHS JAHHON JUCLMILTHHEI CTYACHT HOPMHpYET CICAYIOUIHE o01eKyb-
TypHBIe, 001IenpodecCHOHANbHBIE U IPO(YECCHOHATBHBIC KOMIICTECHIMH:

e CrOCOBHOCTHIO K caMoopranusanuy 1 camoodpaszosanuio (OK-7);

e  CHOCOBHOCTHIO MCIOIB30BATh MOMYUYEHHBIE 3HAHUS TEOPETHYECKUX OCHOB (yHIaMEHTalb-
HBIX Pa3/IeJI0B XHMHHU TIPH PELICHUH MPO(eCcCHOHATBHBIX 3a/1a4 (OIIK-1);

e BJAJCHHEM HABBLIKAMH MPOBEACHUS XMMHUECKOIO SKCIEPHUMEHTA, OCHOBHBIMU CHHTETHYC-
CKUMH M aHAJUTHYECKUMH METOJAMMU MOJYYECHUS U HCCIIEI0BAaHNS XMMUYCCKHX BEMIECTB U
peakumii (OI1K-2);

e 3HAHMEM HOPM TEXHHKH GE30MACHOCTH H yMCHHEM PeaH30BaTh X B 1a00OPATOPHBIX H TeX-
nonorpueckux yenaosusax (OIIK-6);

e  CIOCOGHOCTBHIO BBITOTHATH CTAHAAPTHBIE Onepaluu o npeiaraembiM MeToaukam (ITK-1);

e CHOCOGHOCTBIO TPUMEHSTH OCHOBHBIE ECTECTBEHHOHAYYHbIE 3aKOHBI M 3aKOHOMEPHOCTH
Pa3BUTHS XHMUYECKOH HAayKH IIPH aHAIK3€ MOJNYYECHHBIX PE3YILTATOR (TTK-4);

e BJAJCHHWEM HaBBIKAMH NPEICTABIECHHS MOIYYEHHBIX Pe3yJIbTaTOB B BUJC KPaTKHX OTYCTOB
u npesentauuit (I1K-6);

e BIAJEHHEM METO/aMH 0e30IacHoro oOpameHns ¢ XMMUYECKUMH MaTepHanaMH ¢ yUeTOM HX
dusnyeckux 1 xumudeckux csoicts (I1K-7).

B pesynbTare OCBOSHUS AHCUHILIMEBI «OpraHnyeckas XUMHs) CTYACHT JOJIKCH:
3HaTh:
e OCHOBBI COBPEMEHHBIX TEOPHii B 00,1aCTH OPraHHYECKON XUMUH U ¢1noco6b! UX TPUMEHEHUS
JUTSL pelieHHs TeOpeTHIeCKHX M npakTuyeckux 3axayd (OK-7, OIIK-1);
Ymers:



CAMOCTOSITENBHO CTABHTH CHHTETHUECKYIO 3a/1a4y, BRIOUpATh ONTHMAIBHBIC ITYTH H METO/BI
CHHTe3a ¥ aHaIu3a, OOCY)XJIaTh Ppe3yJibTarhl HCCIENOBAHMH, OPMEHTHPOBATECA B
COBpEMEHHOM JMTepaType MO OpPraHMYecKOW XHMHH, BECTH HAyHHYIO JUCKYCCHIO TIO
BONIPOCAM OPraHWYECKOH XHMUH (OIK-2, ITK-4, T1K-6);

IPOBOJIMTH CTAHAAPTHBIE OPraHWYECKHE CHHTE3bl, ONPENCICHUE KOHCTAHT, TOJArOTOBKY
o6pasioB  JUId  (QU3HKO-XUMHYECKHX HCCIIENOBaHMi, TI0/B30BAThCA  CIPABOYHOM
JIUTEPATYPOii 10 OPraHMYECKOi XHMUH (OIIK-2, OIIK-6, ITIK-1.I1IK-7);

Baajers:

TEOPETHYECKIMHU TPEICTABICHUAMH OpraHU4eCcKON XMMHH, 3HAHUAMHU O COCTaBE, CTPOCHHH
M CBOMCTBAX OPraHHYECKHX BELIECTB — npejicTaBUTeNeil OCHOBHBIX K/IACCOB OPraHM4eCcKHX
coelMHEHHit: YIIeBOJOPOIOB, TOMOQYHKIHOHAIBHBIX COEMHEHMH, reTepoQyHKIIMOHAb-
HBIX COCNUHEHHH, reTepouKInyeckux coenusenni (OK-7, OIIK-1);

OCHOBAMH OPraHHYECKOro CHHTE3a U (PU3HKO-XHMHUYECKHMH METOJaMHU aHaIn3a opranuye-
cxux coemunenuit (OTTK-2,0T1K-6, ITK-1, TIK-4, [1IK-6, TTK-7).

IV. CTPYKTYPA U COJAEPKAHUE JUCHUAIIAHBI (MOLYJIs)

O61ast TPYA0EMKOCTh JMCLHMILTHHBI COCTaBIIseT 12 3aUeTHBIX C/IHHIL, 432 yaca.
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1 Beseoenue. Ocnogusie | 4 1 2
ROHAMUA.
Memoodsi guidenenus 1-
U OUUCMKU OpP2AHUYE- 18 32 10 16/47
CKUX geljecms
2 Venesooopoodwl, 4
1 2.1 AnKaHbl 2-3 | 4 2 4 2/33 |
2.2 AJKEHBI 4 4-5 | 4 2 4 2/33
2.3 JTneHbl 4 6 ] 2 4 2/50 PK 1
24 AJKHHBI <t 7 2 2 2 1/25
2.5 L{uknoankaHel 4 8 2 2 1/50
2.6 ApoMaTHdeckue yr- 4 9- |6 4 6 2/20
JIEBOIOPOIbI 11
3 Tanoeennpouzeoo- 4 PK2
Hule.
Bl Anudaruyeckue ra- 12- | 4 2 6 2/33
JIOTEHNPOH3BO/IHbIE 13
32 ApomaTHueckue ra- 4 14 |2 2 6 2/50
JIOreHIPOU3BOAHbBIE
4 T'uopoxcuncodep- 4
deatyue npoU36o0HbIE 15-
4.1 Cnupthl 16 |4 4 6 2/25
4.2 deHobI 4 17- | 4 2 4 4/67 PK 3
18
HWroro no cemectpy | 4 36 54 54 36/40 3auer
Dk3aMeH(36 1)
5 [Tpocmuie sehupel 5 1 1 8 2 4/44
6 Azomcodeparcaujue 5
L nPOU3BOOHBIE
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6.1 HutpocoeaHeHus 11 |1 4 2 1/20
6.2 AMHHBI 2-3 | 4 4 1/25
6.3 A30- 1 1Ma3ocoenu- 4 2 4 4 4/67
HEHUA
7 Kapbonunbusie co- PK 1
eouHeHus
Tl [penenbHbie kapho- 5-6 | 4 6 6 8/80
HWJIbHBIE COEMHEHHA
g e HenpenenbHbie Kap- 7 2 4 2/100
ODOHMIIbHBIE COEIUHE-
HUS
7.3 ApomaTtHyeckue Kap- 8 2 10 5 4/33
OOHHNBHBIE COEHHE-
HHA
8 Kapbonoseie kucio-
mol 9-
8.1 TNpenenbHbie KapGo- 10 |3 10 8 6/46
HOBbI€ KHCJIOTBI
8.2 HenpenenbHble Kap- 10 |1 4
OOHOBBIE KMCIOThI
8.3 ApoMaTtuyeckue Kap- I |2 10 4 3725
OOHOBbIE KMCJIOTHI
8.4 MHOTOOCHOBHBIE 12. | 2 4 1/50 PK 2
KapOOHOBbIE KHCJIOTBI
9 lemepoyuriuyeckue
COeOUHeHUs
9.1 [aTHUYIEHHbIE TeTe- 13 |2 8 6 /40
POLUKIBI
9.2 [llecTHuneHHbIE Te- 14 |2 6 1/50
TEPOLUKIIBI
10 Cmepeoxumua opza- 15 |2 6 1/50
HUYECKUX COeOUHEHUT
11 Iemepodynryuo-
HAbHBIE COEOUHEHUA
11.1 [ MApOKCHKHCIIOTHI 16 |1 4 4 1/20
112 AMMUHOKHCIIOTbI 16 |1 4 4 1/20
11.3 OKCOKHCIOThI 16 6
114 Vrnesoabl 17- | 4 4 8 2/25
18
12 @usuueckue Menodel 1- 12 PK 3
uccnedo6aHua 8 op- 18
2AHUYECKOT XUMUL
HUrtoro no cemectpy 36 72 99 44/41 3auer
DK3ameH(45 1)
Beero 72 126 153 80/40 Jauer
Ixzamed (81 u)

COJIEP’KAHUE KYPCA " OPTAHUYECKAS XUMMA "

1. BBEJIEHHE. OCHOBHBIE IIOHATHA OPI'AHH YECKOH XHMHH

CriocoOsl  M300paXkeHMsi MOJIEKY] OPTaHMYECKHX — COC/IMHEHHId,  MOJIEKyJSpHbIC,
CTPYKTYpPHBIE U 2IeKTPOHHbBIE POPMYIIBL

THIBl YIJIEPOAHOIO CKeJNeTa, AUMKIMYeCKHe, IHMKIMYECKHe U TCTCPOLHKIHYECKAC
coenunenus. Mzomepus. ['omoorus.

OcHOBHbIE (pYHKIHOHATBHBIE TPYILIIBI H KIACCHI OPTAHHYECKHX COCIUHEHHH.

OCHOBBI HOMEHKJ/IATYPbI OPraHNYECKUX COeIMHEHUH

3amecturensaas Homenknarypa VIOTIAK. OcHoBHble NPHHLHUIEI MOCTPOCHHUA Ha3BaHHH
OpraHMYECKUX COEJWHEHH, POJIOHaYaIbHas CTPYKTYpPa, XapaKTEPUCTHYECKHE IPYTITIBL Hazpauus
He()yHKIMOHANBHBIX 3aMecTHTeNeH, (YHKUMOHATBHBIX DY, NPEACHBHBIX H HENPEACIBHEIX

pamukanoB. CTapuIHHCTBO (yHKIHOHATBHBIX TPYIIIL.
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OCHOBHbIE TIPABHJIA COCTABIEHHS 3aMECTHTEIBHBIX Ha3BAHMH OPraHMYECKHX COCAMHCHUH,
BBIOOP M HyMepallus [JIaBHOH LIENH, NPaBHJI0 HAHMEHBIINX JJOKAHTOB.

Haspanust OCHOBHBIX KJIACCOB OPraHMY4eCKHX COCAHHCHHH, CIOXKHBIX TIONH- H
rerepoyHKIIMOHATBHBIX COEIMHEHHH.

Tunel cBs3€il, MPOMEIKYTOUHbBIE YACTHUIIBI B OPIraHHYECKUX PEaKIusiX.

DnexTpoHHbIe 3P (EKTHI.

KucnoThl 1 OCHOBaHHUS.

Vrepoa, SMeKTpoHHAs KOHOQUrypanus; ruOpuausaiys yriepoja B OpraHMYeCKHX
coenuHenusX. THITbI XUMHYECKHX CBA3eH B OPraHMYeCKHX COCAMHEHMSAX (O, T-CBA3b). Pu3HUeCKHe
XapaKkTEPHCTHKY CBsA3eii: 9HEPIus, AJIMHA, OJIIPHOCTD, TIONAPH3YEMOCTb.

[ OMOIUTHYECKHH, TeTePOLUKINYECKUI pa3phiB CBS3EH.

[lonsiTve O NPOMEXKYTOYHBIX YACTHIAX, CTPOEHHE TPOMEKYTOUHBIX HACTHI (paauKabl,
KapbokaTHOHbl, KapOaunoHbI). Kucnorsr u ocHoBanus (bpencren, JIprouc). CormnpsKeHHBIE
KHUCIIOTEI M OCHOBaHHS. KHCIOTHO-OCHOBHBIE paBHOBecHS (Ha NpuMepe CIHPTOB, AIbIACIHIIOB,
KeToHOB, KuciaoT u amuHoB). Komcranta xuenorHoctd (pKa). Brusnue 3amecturenedi Ha
KHCJIOTHOCTh ¥ OCHOBHOCTb OPraHHYECKHX COETMHEHHUH.

IMpupona uuayKTMBHOrO ddekra. Knaccupurauus OCHOBHEIX 3aMECTHTENIEH M0 3HAKY H
OTHOCHTENIbHON BelwunMHe (CHIIBHBIH, cnabblif) uHaykTHBHOTO 2¢dekTa. [Ipupoaa pe3oHaHCHOTO
(me3omepHoro) sddekra. Crnocobel 0003HAYeHHS HHAYKTUBHOTO M PE30HAHCHOIO apdexrta
(pe3oHaHCHBIC CTPYKTYpBI, KpHBBIE CTpesiku). llpaBuiia HanmMCaHMsl PE30OHAHCHBIX CTPYKTYP.
[pumepsl rpynn ¢ +M, -M obdexramu. AHamu3 BIHAHUA 3aMecTHTeNnel (codyeraHue
MHJYKTHBHOTO M PE30HAHCHOIO S(Q(EKTOB, TOIBKO HHIYKTHBHBIC 3aMCCTHTENH, NPUMEpEI
jaMecTuTeNell ¢ NPOTHBONOJNOKHBIMA 3(dexraMu) Ha THNHYHbIE CBOKCTBA (CTAaOHIBHOCTH
KATHOHOB, AHHOHOB, KHCIOTHOCTH H OCHOBHOCTE) OPTAHUYECKHMX COeIMHEHHUI.

2. VITIEBOAOPO/IBbI

a. AakKaHbl

Crpoenue, romoinorus, npupoga C-C u C-H cBsseit, n3omepus, reOMETpUs MOJICKYIIBI,
MeKaTOMHbIe paccTosiaus. Bpauenune Bokpyr C-C cpaseil. [Tonsatne 0 KoHpOpMAIMAX HA TPAMEPE
kon(opmaiuil stana u Oyrana. [loHsTHE O NPOCTPAHCTBEHHBIX MNPEIATCTBHAX. Kondopmauuu
20Ui-, GHMU-, 3aCIIOHEHHbIE. DHEPreTHYECKHE JTHarpaMMBl.

XUMHUYECKHE CBOMCTBA alKaHoB. [OMO- ¥ TeTCPOJUMTUYECKHM paspbiB  CBA3H.
XOpUpoBaHHe MeTaHa. MeXaHu3M IENHON paguKanbHOH peakiyd. OTHOCHTENIBHBIE CKOPOCTH
xnopuposanus C-H cBsseil pasauunoro tuna (IepBAYHBIX, BTOPHYHBIX, tpetnuHbIX). CTpoenue
ANKWIBHBIX PAAHKATOB, UX CTAOMIBHOCTB. ['Mnepkonbiorauus. CeneKTHBHOCT XJIOPUPOBAHUS H
GpoMUpOBaHMS aNKaHOB. V30upareNbHOCTh peakimu W Temreparypa. Jlpyrue panukaibHble
peakuuu ankaHoB. KpekuHr TepMHYecKuil. OKHCICHHE, TOpEHHE. Habmronenue oOpazoBaHus
ANKWIBHBIX paguKkaioB. KpekuHr KaTAIATHYeCKHii . PacnpocTpaHeHne alkaHoOB B IPUPOJE U HMX
ycTouHuKH . [IpHMeHeHHe aTKaHOB .

MeTombl TONYYeHHS ANKaHOB (MCHONb30BAHME META/NIOPraHMYEeCKHX —COCJUHCHHHM,
UPUPOBAHUE HETIPE/IEbHBIX COCIMHEHUH, NEKTPOIN3 COel KapOOHOBBIX KUCJIOT).

b. AakeHbl

DnekTporHOE cTpoeHue jBoitHON cBasu C=C. Dueprust 6- M T - CBA3M B OSTHICHE.
TeomeTpuyeckass u3omepus: yuc-mpanc- u Z/E- HOMeHKiIATypa. 3aBHCHMOCTD cTabUnpHOCTH
AJIKEHOB OT CTENEHH 3aMelleHHs IBOHHOM CBA3H.

[eTeporeHHOEe M FOMOTEHHOE THIPHPOBAHME AJKEHOB. I'eTepOreHHbIC KAaTAIH3aTOphl HA
OCHOBE COEMHEHHil METa/LIOB [UIATHHOBOM rpynmbl, Hukens Penes. Kommiekc VHIKHHCOHA .
Crepeoxumust I JpUPOBaHHA.

[TonsTHE 0 HYK/JICO(QUIBHBIX H 3/1eKTPO(QHIILHBIX peareHTax.

DnekTpoduUILHOE NpUCOeIMHEHHe K ankeHam. OOwiee MPENCTaBICHHE O MEXaHH3ME
peaxiii, OHMEBbIE HOHBI, CKOPOCTH ompeiersiomas craus. CTepeoceneKTHBHOCTE MpoLecca.



[IpucoenuHenne xmopa u Opoma K ankeHam. MexaHusMm, CTEpeoXuMHs, BIHIHHE
samecTHTelell Ha cTepeoXumuio mnpucoernHenus (1-dpennnnponen). [CBsse CcTepeOXUMHH
NPUCOETHHEHHS ¢ BO3MOXKHOCTBIO CYIIECTBOBAHHUSI MOCTHKOBBIX HOHOB. lIpncoeannenue Opoma K
wc- i Tpanc-6yrenam-2.] "

I'uaporanoreHupoBanne. PersoceneKTUBHOCTb  JJIEKTPO(YHUIBLHOTO  MPHUCOCAMHEHHS K
ankenam. IlpaBuno Mapkosamnkosa. CrabmibHOCT HHTepMenuara (kapOokatnoHa). Bimsmue
samectuteneil npu C=C cBsa3u Ha ckopocTh npucoeannenus. IMocrynar Xommonzna. Baxueiimue
TIPUMeEpBI: MPHCOEIMHEHHE TATOTCHOBOIOPOIOB K CTUPOIY, BUHHIIOBBIM d)UpaM H BHHHJIXJIOPHAY.
Uckmouenuss w3  ¢dopmanbHoro mpasuwia  Mapkoshukosa: (1)  mpucoenMHEHHE K
3NeKTpOHONeGUIHTHBIM alKeHaM, (2) npucoeMHeRue 60paHoB, (3) panuKaNbHOE IPUCOEAUHEHHE.
PacinupenHOe TOJIKOBaHHE npasria MapKOBHHKOBA.

[loGoyHble peaKkiuy NP 2MeKTPOQUILHOM IIPUCOCIMHEHHH K AlIKCHaM: CONPHKEHHOE
NPHCOENHHEHHE HYKIeO(uIIa, eperpynmupoBKH KapOeHHEBBIX HOHOB (THAPHIHBIC H ATKUILHBIC

C/IBUTH).
KucnoTHo-KaTanusupyeMass — THJIpaTalust  alKeHOB.  YCJIOBHS M OrPaHUYEHHS.
(] e ®
ANbTepHATUBHBIN HenpsMoi METOA  THjapaTauuu —  THJIPOKCHMEpKYpPHpPOBaHHUE .

AJIKOKCHMEPKYPHPOBAHHE .

Perno- ¥  CTEpeOCeJeKTHBHOE  NpPHCOSIMHEHHE  IuiapuaoB  Oopa (6opaHoB).
Pernocnenupuyeckue THAPOOOPUPYIOIIME aAreHThl:  Qucuamuibopar, — mexcuroopan, 9-BBH .
IpeBpainenue 6OPOPraHUYECKUX COEIMHEHH B aJIKAHBI, CIIUPTBI, ATKHITIOTCHIIBL.

O3ou0113 ankeHoB. OKHCIUTENBHOE ¥ BOCCTAHOBHTEILHOE PACIlen/ICeHUe 030HUI0B.

OKHCIeHHE ATKeHOB 0 AMOJIOB M 3TOKCH/0B: THIPOKCHIIMPOBAHHE NIEPMAHIAHATOM KaJlud
no BarHepy, TETPAOKCHIOM OCMHS, THIPOKCHIMPOBAHHE 4Yepe3 THAPOIH3 IMOKCHIOB IO
IMpunesxaeny. Crepeoxumusi HIPOKCHIMPOBAHHS AKCHOB. Jloka3aTeqbeTBa OT/IEIBHBIX cTagui
cun- W aumu- TUIPOKCHIMPOBAHUS TPOMEXKYTOYHbIC HPOAYKTBI [pPH  cun- W anmu-
rupokcHupoBanun. CBoGOIHOpaIMKANbHEIE PeaKIuH: MPUCOeIMHEHHe OPOMHCTOro BOAOPOAA
no Xapauly, HMHHIHATOPBI PEAKIMM, MEXaHW3M.. AJUIHIBHOE TrajoreHMpOBaHKE: MONy4eHHE
XJIOPHCTOrO A/UIANIA M3 IIPOIHIIEHA B ra3oBoii (ase, ammuibHoe Gpomuposanue no Bomo- Llurnepy.

KapGensl. Meto/ip! reepupopanus. [lonstne 0 CHHIJIETHBIX M TPUILIETHBIX KapOeHax, HX
cTpoenue, rHOpHAM3ALMASs, YIJbl Mexkmy cBassmu, CTepeoXHMHSA MPHCOEAMHCHHS K aIKCHAM.
KapGeHoub! .

[osmMepu3anus aKeHOB: KaTHOHHAS, aHHOHHAs, pajuKaibHas. CHHTE3 aTKCHOB: PEaKiiy
5JIMMHHHPOBAHHS, CTEPEOCENEKTHBHOE THMIPHPOBAHHE ATKMHOB, peakuus Burrura- XopHepa,
METATE3UC ANKEHOB, peakius XeKa, KDeKHHT U JIErHIpUpOBaHHe aJIKaHOB.

€. AJIKHHBI

JNeKTpPOHHAS NPUPOAA TPOWHOH yriepo-yraepopHoi cesasu. CTpoeHue areTUIIECHA.
CrepeoceieKTHBHOE ruapupoBanue aikuHoB. CH-KHCIOTHOCTH — alKMHOB. Hcnons3zoBanue
ALETWICHHIOB B OPraHMYECKOM CHHTe3e. DIeKTpPOQUIbHOE MNPHCOCAMHEHHE K aAlIKHHAM.
CpaBHEHHME DPEAKUHOHHOH CIIOCOOHOCTH AJKEHOB M AIKHHOB. I'Mjparaiys alkKuHOB (peakuus
Kyueposa). Peruno- u CTepeoceeKTHBHOE IPHCOEIMHEHNE THJIPHIOB fopa.
['uapoantoMHHHPOBAHHE AJIKUHOB € JIUBAJI-H'. IIpespaienue GOpopraHnYecKUX MPOU3BOIHBIX B
aTKeHbl, KapOOHMIBHBIC COSMHEHHs. ALlCTHIICH-aJlIeHoBas u3omepusaims. Cymerlenue TpOHOI
CBS3M B TepMHUHAIbHOE mnonoxenne. OKHCIUTENbHAs AMMEPH3AlNs TEPMUHAIBHBIX ATKHHOB B
mpHCYTCTBMM  coepuHennit Menu. HykieopuibHOe TNPUCOSAMHEHWE K - alKHHAM. Cunres
BHHUJIOBBIX 3(UPOB.

MeToabl CHHTE3a AJIKMHOB: HCIONB30BaHUE DPEaKIHH SIMMHHUPOBAHUSA, AlCTHICHHIOB
METALIOB, PeaKiiH, KaTalu3HpyeMble MEepexXOIHBIMH MeTallaMi, MHIpalus TPOHHOH CBS3H,
peakuust Gasopckoro-Penre.

d. AaxkanueHsl

JlueHsl: a) compsbkéHHBIE, 0) @ICHBL s-yuc- U S-MpaHc- kondopmauun. 1,2- u 1,4-
NPHCOEIMHEHNE K COMPSKEHHBIM [IHeHaM. DHEePreTHYeCKUH npoduis peakiuu . KUHETHYECKH U
TEepPMOIMHAMUYECKH KOHTPOJIMpyeMble —peakuuu. Peakius Junbca-Anpaepa Kak METOJ

6



o6paszosanus C-C cBsizelt 1 CHHTE3a IECTHWICHHBIX HKIIOB. Jmensl u auenoduisl. Heobxonumas
koH(opMaI¥s HEIUKITHIECKOTO nueHa . MexaHu3M peaKiuH.

MeTOABI MONYUCHHS. CONPSDKEHHBIX [MEHOB B TMPOMBIIUICHHOCTH H B nmaboparopuu,
HCTIOJIB30BAHHE PEaKIIHil, KATATH3APYEMBIX NIEPEXOAHBIMA METATUIAMH 1 HX KOMILIEKCAMH.

e. AJMIHKJINYECKHE YIIeBOA0POAbI

KilaccH(puKamus aquuuKIOB. DHEPTHs HANPSUKCHHS LHMKIOAIKAHOB H €€ KOIMYECTBCHHAN
OlleHKA HA OCHOBAHWM CPABHEHUs TEIUIOT 0Opa3soBaHHs M TEMIIOT CropaHus UMKJIOAIKAHOB M
COOTBETCTBYIOIIMX AMKaHoB. THIBI HANPSOKEHHs B LWKIOATKAHAX U MOJAPA3ACICHAC LMKIOB HA
Malble, CpEeIHHE LUKl B MAaKpOLuKibl. CTPOCHHE MUKIONpONaHa, yuKino0yTana, IMKIOINEHTaHa,
nukrorekcana. KondopMalMOHHbI aHaIH3 [MKJIOTeKCaHa. AKCHANBHBIC H YKBATOPHAILHBIE CBAIH
B KOH(popMaluy "Kpecso" HHUKIOreKcaHa. Konpopmaiui MOHO- U JJM3aMEIICHHBIX NPOU3BOAHBIX
nuKTorekcana’. BimsHue KOH(OPMALMOHHOTO MOJOKEHNs (YHKIMOHATIBHBIX TPy Ha HX
PEaKLMOHHYIO CIIOCOOHOCTD HA MPUMEPE PEAKIMH 3aMELICHHS, OTIICTLICHHS 1 OKHCICHIA.

Mertompl CHHTE3a COEIMHEHMH psaJa LUKIONporaHa H nukino6yrasa. OcobeHHOCTH
XHMHEUECKHX CBOMCTB COefMHEeHMil C TpexwieHHbM mukimoM. Cuures CoelMHEeHUH psana
IMKTONEHTaHa U muKIorekcana. CHHTE3 COSIMHEHHH CO CPE/IHUM PpasMEpOM LUK/ (anuouHOBAs
KoHjeHcams) .

f. ApomaTuuecKue yrjieBoI0poabl

Crpoenne Gensona. Popmyina Kekyie. ApoMaTHiHOCTD. IIpaBuno Xrokkens. Kpurepuu
ApOMATHYHOCTH: OHEPreTHUYECKHH, CTPYKTYPHBIH, MarHuTHbIN. [IpU3HaKM apoMaTHYHOCTH
(peakmuoHHAs ~ CMOCOOHOCTH).  AHHYJICHBI. ApoMaTHYeCKHe  KaTHOHBI M aHHOHBI
KonieHcHpoBaHHbIE apOMAaTHYECKHE YTIIEBOIOPOBI: nagranuH, GpeHaHTpeH, aHTpaLeH, a3yJIeH U
Ap.

AHTHapOMAaTHYECKHE COCIHHEHHS.

[IpOMBIIIEHHbIE ~ MCTOYHMKA ~ @pOMATHYECKHX  YIJIEBOIOPOAOB. PudpopMuHT .
JIaGopaTOpPHBIE METO/IbI CHHTE3a: KPOCC-COUCTAHNE, TPUMEPH3ALHs AlCTUIICHOB, KETOHOB, peakuus
Opunens-Kpagrea, apomarnsauus HUKIOAIKAHOB, BOCCTAHOBJICHUC ’KHPHOAPOMATHYECKUX
KETOHOB.

CpoiicTBa KoNblla ¥ anudaruyeckoil OOKOBOH LEMH B apOMaTHYECKUX YIJICBOLOPOIAX.
I'unpuposanue. Boccranosnenue 1o beépuy. CB006OIHOPAJAUKAIBHOE IaJIOIeHHPOBAHUE TOIYOIa U
ero ToMonoro. OkuclIeHWe OOKOBOW Uenmu alKWiIOEH30JI0B M MOJMKOHICHCHPOBAHHBIX
apoMaTHYeCKHX YTIIEBOIOPO/IOB.

I1eKTpoQHIBHOE 3aMEILEHHE B aDOMATHHECKOM PSily.

Knaccudukanus peakuuid apoMaTHYeCKoOro snexTpoduibHoro 3amemenus. Oouue
NpeCTaBIeHUs O MeXaHu3Me peakiui,. lIpeacrapnenue o 7- U G-KOMILIEKCAX. WsoTonHbli 0OMeH
BOOPOA . ApEHOHHMEBBIE MOHBI B  PEAKIHAX 3NEKTPOGHUIBHOTO  3aMenieHus. Biusgnue
3aMECTHTENsl HA CKOPOCTh M HANpaBICHHE OIEKTPOQUIBHOTO 3aMEIICHHUS. CorynacoBaHHas
HecOorjacoBaHHas OpUEHTaLUs.

Hurpopanue. Hutpyromue areHTbl. Mexanu3M peakiun HUTPOBaHHA. Hutpoanue 6eH301a
u ero 3aMmenieHHbx. Hutposanue Hadranuna, Oudenuna u Apyrux apeHoB . ['alloreHHpoOBaHHUE.
[aioreHupylolMe arcHTbl. MeXaHu3M peakiuH rajJoreHHpOoBaHHs apeHOB M HX [POU3BO/IHBIX.
Cynbpuposanue. Cynbdupyromue — areHTbL. MexaHu3M ~ peakiuu. KHHETHYECKHA M
TepPMOJMHAMUYECKHH KOHTPOJIb B peaKIuu cynbhupoBanus Ha npumepe Qexona u HadTanMHa .
TpeBparesns cyIb(Orpynbi .

Ankuwmposanue apeHo 1o ®puaemo-Kpadrey. ANKHIMPYIOMIHE areHThL. MexaHusm
peaxuuu. [Tonmankumposanue. 110004HBIC TPOUECCHL — H3OMEPU3ALIH AJKHJIUPYIOIIETo areHTa u
KOHEYHBIX MPOJIYKTOB.

AnumipoBanue apeHoB 1o ®puaemo-Kpadrey. ANWIApYIOIIHE AreHTHI. MexaHHu3M
peakiiiy. PeruoceeKTHBHOCTh aliIipoBanks. POPMUTUPOBAHHE 11O ["arrepmany-Koxy u apyrue
POJICTBEHHBIC PEAKIIHH.



ITPOH3BOJHBIE YITTEBO/IOPO/JOB

3. TAJIOTEHOIIPOHU3BO/THBIE

a. HykaeodpuiabHoe 3aMemieHHe B a1H(aTHIeCKOM psjy

Peakiuyu HyKI€OQWILHOTO 3aMEIeHHMss Yy  HACBIIEHHOTO —aroma yriepoia B
ANKHITAJOreHuaax, Kak MeTOJ CO3JaHus CBS3M YITIEPOA-Yrlepol, YriIepoA-a3oT, yIiIepoa-
KHCJIOPOL, YIJepoa-cepa, yriepoa-¢pocdop: monydeHHe alKMIralOreHua0B, CIHPTOB, THOJIOB,
MPOCTEIX 3(HUPOB, HHUTPOCOCAMHEHHH, AMHHOB, HMTPUIIOB, CJIONKHBIX s¢pupor u ap. Tumsl
HYKIeO(HIOB: AHHOHBI, HEHTpAIbHBIE ~MOICKYIBI, PacTBOPHTEIH. Yxopsigye TIpyNIbl.
Knaccudukanus no mexanusmy: SNI u SN2. Bug sHepreTHyeckoro npoduis peaKiuH.
Crepeoxumus peakumii. Banbaenosckoe obpaienne. Biusuue npoCTpaHCTBEHHBIX (akTOpOB Ha
ckopocth  peakuuif. KapOGokaTWOHBI,  (aKTOpBl,  OMPEJE/MOIHE  HX YCTOHUMBOCTb.
[TeperpynnupoBKH KapboKaTHOHOB. MeTO/bI reHepUpOBAHHS kapOokaToHOB. [ToHATHE O HOHHBIX
napax.

Bunui-, Gpedun-, ammmi- 1 OCH3MI- FaIoreHH/bl 1 0-rajloreHKapOOHMIBHEIE COCIMHEHU B
peakiuaX HyK1eo(QHIBHOrO 3aMeIIeHHUS.

Ipupona uykneoduna. HykneopumbHOCT i OCHOBHOCTD. [T0IsSpH3yeMOCTD U CObBATAIMA
HykIeoduna. MArkocTb M KeCTKOCTh Hykneopuna. KonkypeHuus SN u E peakuuii. a-Dddekr.
Mexbasupiii katanus' . KartanusaTopel — 4YETBEPTHYHBIE aMMOHHEBBIC COJIH, KpayH-2(QHpE,
KpUITaH/Abl . BIMsHHE NPUPOABI PACTBOPUTENA HAa MPOTEKAHHE peakiuil HyKJICOQHUIBHOTO
3aMellleHns, OUMOJISApHBIC, AIPOTOHHBIE PACTBOPHTENH. BiusHue MPUPOABI YXOJSMIEH TPYIIIEL.
OueHka HyKIeOo(yrHoCTH TIpymmel. MeTonsl  CO3JaHHS — XOPOUICH yXOomslled IpyIbl:
NPOTOHUpOBaHue, I(GUPHI CHJIBHBIX HEOPraHMYEeCKHX KHCIIOT, 37eKTPOGUIBHBIH  KaTasIus.
CojieifcTBHE COCEIHUX TPYNIN . BakHelue npuMepbl CHHTETHYECKOrO MCIOJIB30BaHHAS peaxiui
HYK1eOo(pUIILHOTO 3aMeleHus. MeToIbl CHHTe3a allKU/ITaloreHHIOB.

Peakius 3TMMUHAPOBAHUSL.

[pumeps! -, B- u y-3nuMuHEpoBanus. KOHKYpeHIMS C peaKkiuAMH HYKJICO(QHILHOTO
samenienns. Mexanusmpl  daumunuposanns  (El, E2, EleB). OcnoBHple 3aKOHOMCPHOCTH
MPOTEKAHUS THX PEAKLMH: KUHETHIECKOE YPaBHEHHE, PErHOCEICKTHBHOCTD, IIPABHIIA [opmana u
3aifieBa, CTEPEOCENEKTHBHOCTh, HCHOJNB30BaHHe B cuHTese. Mcnoabsopanue peaxuui
STIMMHHMPOBAHS ISl CHHTE3a aJIKEHOB, JHCHOB U AJIKMHOB.

HykaeodpuibHoe 3amMenieHHe B apOMATHYECKOM Py

MexanusM mpucoeauHens-otennenus SNar, NpEMepbl peakiui M aKTUBHpYOUlee
BAMSHHE 2JIEKTPOHOAKLEITOPHBIX 3aMECTUTENeH. AHHOHHBIC G-KOMIIICKCHI MeiizenreiiMepa H uX
CTpPOEHHE.

MexXaHH3M OTIIENIEeHUS-IPUCOEMHEHHs Ha NpUMepe NPeBpalleHns rajloreHdeHsonos B
denonbsl ¥ apoMaTHdeckue amuHbl. MeTonl reHepupoBaHusS U dukcarmu  reruapobensona’.
Crpoenne jaeruapobensona. SNI-MoJoOHBIH MEXaHH3M apOMaTH4eCKOro HYKJI1€O()HIBHOTO
3aMeIleHHs] B peaKiisIX THAPOIM3a KAaTHOHA apeH/IMa30oHHs, B CHHTE3e apuabTOpUIOB . AHHOH-
pauKagbHbIH MEXaHU3M Srnl". HykneodupHOe 3aMelieHHe B PUCYTCTBHH COJICH MelH .

MeTa/s1I00praHuYecKHe CoeIHHeHH

Peaxtuspl I'punbspa. ITonydenue. Pactsopurenn. ConbBarhl. [TonsaTHe 0 MEXaHH3ME
obpasosanus. PapHoBecue Illenka.

Peaiuy peakTHBOB ['pHHBSAPA C COCTHHECHWSMH, MMEIOMIMMH IOJABHKHBIA BOLOPOL, C
oKuCTUTENAMU (HEeMEeTaIUIaMH ¥ COJISIMH TIEPEXOJIHBIX METAIOB), ¢ raloreHn1amu Zn, Hg, Si, P
(kak oOmMd MeTOHN IONYYEHHs 3JIEMEHTOOPraHWYeCKUX coenuHenuii). Peakuuu peaxkTHBa
I'pUHBSpA ¢ KapGOHMILHBIMA COSTHHEHUSMH, CTIOKHBIMA SbHpaMu, aMUIaMH, XJIOPAHTHAPHIAMH
KapOOHOBBIX KHCJIOT, HUTPHIIAMH, AMOKCH/IOM YI/IepoJa, OKUCHIO STHIICHA.



4. THIPOKCHIICOOJEP/KAIITUE IIPOU3BO/JHBIE

a. Cnuprbl

Criocobbl  cHHTE3a OJHOATOMHBIX CIHPTOB: M3 @IKEHOB, QJKHITAIONeHUI0B, C
HCIONB30BAHUEM  PEaKTHBOB ['puHBsIpa, BOCCTAHOBJICHUEM KapOOHWIBHBIX  COEJMHEHHH,
okcupanoB. [IpoMbllieHHBIE CIOCOOBI CHHTE3a METAHOIa, ITAHOA.

CBoiicTBa CIMPTOB.

Couprbl, kak cmabsie OH-kucimorsl M kak ocHoBaHust Jlbtonca. DQupbl CIUPTOB M
HEOpPraHU4eCKuX Kucinor (cepHoH, ¢ochopHoii, (dochopucToit). 3amerieHHe THAPOKCHIBHOM
rpynmbl B COUpTax Ha ranoreH. Peakuus cnmupToB ¢ rajoreHuaamu ¢ocdopa M XIOPUCTHIM
THOHWJIOM. MexaHusM M cTepeoxumus 3ameimends. Jleruaparauust CHUpPTOB  3aiura
IHIPOKCHJIBHOM TpyNmbl B cnupTax . OKHCIeHHe CMpTOB. BakHeiIuue MeTO/bl M peareHThl,
IPUMEHSEMBIE 11 OKUCIEHHS CITUPTOB.

JIByXaTOMHBIE CITUPTBI.

OcoOeHHOCTH XHMMYECKHX CcBOMCTB. I[IMHaKOH-MUHAKONMHOBAs MEperpyninupoBKa,
JeTHapaTalis 10 JHEHOB, aHCOIBBOKHCIOTHI, IPUMEHEHHE IHOJIOB.

Mertoabl cuHTE3a JAMONOB: T'MAPOKCHIMPOBAHHE a&JKEHOB, HCIONb30BAHUE pPEAKLIHH
daBopckoro-Penme,  BOCCTaHOBIEHHE — O,0-AMKApPOOHOBBIX  KUCJIOT WIH  HX  2(HpOB,
BOCCTAaHOBHTE/IbHAS JUMEPU3ALIUS KETOHOB.

b. ®enonbl

Mertonsl cuuTe3a (PEHOJIOB: LIETOYHOE IIaB/IeHHe COJiel CYIb(POKUCIIOT, apUITaIOTeHUIOB,
JHa30COeIMHEHUH, KyMOJIBHEIH MeToa. CpoiicTBa ()eHONOB: KHMCIOTHOCTH, TAyTOMEpHs, CHHTE3
MPOCTBIX U CJIOXKHBIX 3)HpoB, neperpynnuposka dPpuca, 31eKTpoduIbHOE 3aMelleHHe, B TOM
yucsie kapOboxcunuposanue mo Konsbe, ¢popmunuposanue no Peiimepy-Tumany, Bunscmeiiepy,
HeperpyniupoBKa alTHIoBeIX 2pupoB ¢peHosnoB (Knsiizena), okucaenue (eHOIOB, apOKCHIIBHEIE
paZiuKaIbL.

Xunousl. Iloiydenue o- M n-GEH30XMHOHOB, CEMHXHHOH, XHHTHMAPOH. XIIOpaHMI .
CBoiicTBa XMHOHOB: OKHCIHTEIBHO-BOCCTAHOBUTENbHBIE peakuuu, l.4-npucoequHeHue, peakuus
Junsca-Anpaepa.

5. ITPOCTBIE O®HPbI
CHHTE3 U3 CIIMPTOB, AJIKEHOB M aJKUIranoreHuoB. CBOMCTBA: KOMIUIEKCH ¢ KHCIOTaMH
Jlptouca, pameneHHe KHCIOTaMH, JIMTHHOPraHMYECKMMM COeJuHeHHsMH, oOpa3oBaHHE
nepexuceit. Kpayn-adupsr u ux npuMenenue . OKcHpanbl. PackpbiTue HMKIa B OKCHPaHAaX.

6. A3OTCOAEPKALHE ITPOU3BO/HBIE YIJIEBO/JOPOJAOB

Hurpocoeanuenus
Cunrte3 amudaTAYecKuX HUTPOCOSHMHEHHMN: HHUTPOBAHHE, peakuus C HUTPUTAMH,
okucneHHe amuHorpymnmbl. CBoiicTBA HUTPOCOEIMHEHMIA: CH-KHCIIOTHOCTB, TayTOMEpHS,

KOHJEeHCAlUs ¢ KapOOHWUJBHBIMM COEAMHEHUAMH. BoccraHoBieHue B aMuHBL BaxHeitmne
NPOMEKYTOYHbIE IPOAYKTHl BOCCTAHOBJICHHS HUTpPOOEH30/1a B KMCIOH M I1ENOYHOH cpeje.
ITapupanbHOE BOCCTAHOBICHUE AMHUTPOOEH30MA .

AMHHBI

CuHTe3: ankuiIMpoBaHHE aMMHaKa M aMHHOB, CcHHTe3 [aOpuans, CeKCTeTHBIE
NeperpyninupoBKH,  BOCCTaHOBIIEHHE  a30TCOJAEPKAIIMX  COEJUMHEHH, BOCCTAaHOBUTEIBHOE
aMHHHPOBAHHUE.

Cpoiictea  amuHOB.  OCHOBHOCTB,  peaKlMH:  AIKMIUMPOBaHWE,  ALUWIMPOBAHHE,
HYKJIeO(UIBHOE NpUCOEAUHEHHEe K KapOOHWIBHOHM rpynie. 3aiura aMUHOrpynnsl. TepMuuyeckoe
pasnoMeHHe THAPOKCHIOB TeTpaajkuiaamMMonusa no [odmany. BsaummopneicTBue NepBHYHBIX,
BTOPHYHBIX W TPETUYHBIX aiu(arnyecKkux M apoMaTHYeCKHMX aMHHOB C a30THUCTOH KHCIOTOM.
OxucieHne aMuHOB . Peakivi SMeKTpOQHIBHOTO 3aMeleHus B OEH30IBHOM SIpe apOMATHIECKUX
4AMHWHOB.



JlnazocoeAMHEHHS

JTuaso- u aso- coequnenns. Conu auasonus. J(a30THPOBAHHE MEPBHIHBIX aPOMATHYCCKHIX
AMHHOB. ATeHTHl [IHa30TUpoBaHus. HUTposupoBaHHe BTOPUYHBIX M TPETHYHBIX AMHHOB.
[MoBeneHue coeil AUa30HUS B 1LEIOYHOM Cpesie.

Peakiuy JMA30COENMHEHMH ¢  BBIIEJICHHEM a30Ta. [epMHYECKOE  paslIOKeHHE
apunauasonus (peaxius [llumana u obpasoBanue (heHOOB), peaKlis ¢ HOAUI-HOHOM, 3aMEIICHHE
JMasorpymnsl Ha BogopoA. Peakims 3anameiiepa Uls BBEICHMs rajiOreH-, MHAHO-, HUTPOTPYIIL.
Peakiuy Ha30coe/UHEHH 6e3 BbLIENeHHs a30Ta: BOCCTAHOBIEHHE, 0Opa3oBaHHE TPHA3CHOB ,
asocoueranne (TpeGoBaHMS K a30- M JMa30-KOMIIOHEHTaM). [Ipumepbl  a3oKpacuTene
(METHIIOpaHX).

7. AJIBAEIH/IbI H KETOHbI

MeTozxb! HONy4YeHHs albJeTHAOB M KETOHOB: OKHMCICHHE CIHPTOB, O030HOJIM3 aJIKCHOB,
MCIIONB30BAHAE PEAKIMH THAPOOOPHPOBAHHS, MArHHHOPraHUYECKHX COEIMHEHUH, KYIparos,
OKHCIUTENBHOE pACIIEIICHHE JHOJIOB, MHHAKOIMHOBAs INEPErpynnupoBKa, BOCCTAHOBICHHE
KapOOHOBBIX KMCIOT M MX TPOU3BOAHBIX, MHPOIN3 COJICH KapOOHOBBIX KUCIIOT, THIAPOIH3 2eM-
nUrajgoreHuaoB, peakuus Kydeposa, Bakep-npouecc , ruapodopMuInpopanue ajikeHoB. CHHTE3
KapOOHWIBHBIX ~ COCIMHEHHH C TOMOLIBIO PeaKluid KOHJCHCAUUH, C HCNOJIb30BAHUEM
areToykcycHoro a¢upa. Ocobple Crioco0bI CHHTE3a aPOMATHYCCKHUX KapOOHHIBHBIX COEIHHEHHUH.

CTpoeHHE anbAerHA0B W KETOHOB. (DU3HYECKHEe CBOMCTBA albJETHIOB, CPaBHCHHE CO
cnupramu. CpaBHeHHe JSHEPrHil OJMHAPHBIX M JIBOWHBIX CBS3€H YIJIEPOA-yIJIEPOA M YLJICPOI-
KUCTOPOL.

[Tpucoequuenre HyKIeOQUIOB K KapOOHMJIBHOH TpyIIie. Pasnuune B peakLUOHHOU
CIIOCOOHOCTH MEKIY anbIerniaMu 1 Keronamu. Dddexrsr 3amectuteneit. O6paTHMOCTD PEAKIHH,
mexaHu3M. [IpuMepsl peakiuii: rujparaius, NPUCOCAHHEHUE CIHPTOB, rugpocyibduTa HATPHS,
[IMAHUCTOTO BOJOpPOJA, ameTwieHoB. IIpucoennHeHHe a30THCTHIX nykineodunos. MMHHBL H
enaMuHbI . OKCHMbI, TH/IPA30HbL. Y POTPOIIHH .

[Teperpynnuposka bexmana. Mexauusm. [IpiMeHeHne B IPOMBILIICHHOCTH.

Peakiust KapOOHMJILHBIX COSAMHEHU ¢ MAarHUi- U JIMTHHOPraHMYECKUMH COCTHHCHHAMH.

BoccTaHOBIEHHE KapOOHMJIBHBIX COeAUHEHHH, 0COOEHHOCTH HCIOJB30BAHHUS LiAlH4 ©
NaBHs. Ilpespamenne C=O rpynnet B CHz. Boccranopnenue 1o Kmwxkuepy-Bonsdy, 1o
KnemmeHceHy, yepe3 JUTHAHBL.

Peakuus Kannuuuapo.

3anmra C=0 rpymnisl 4 TPUMEPHI IPUMEHEHHUS B CHHTE3E.

Peaxiuu, mpoTekaiomue yepe3 00pazoBaHue eHONbHON (OPMBI.

Brustane C=0 Ha xucnotsHocts o-CH cpsmseit B xapGonmisubix coenunenrusx (KC).
Cpasnenue xuciorHocts KC wu  cnmpros. Enommsanus, xaranusppyeMas KHCIOTaMH H
ocHoBaHuAMH. JleliTepoodmen .

["aioreHupoBanye KapOOHWIBHBIX coeuHeHkd. Kunetndeckoe ypasrenue . [anodopmuas
peaxuus.

AJIBIONBbHAS KOHAEHCAMS B KUCIOW M wienoyHodt cpexe. KpoToHoBas KOHAEHCALHS.
[MoHsATHE «METHICHOBOMHY» M «KapOGOHHIBHOM» KOMIIOHEHTHI. HeocTaTku K1acCH4eCKoro BapuanTa
ATTHI0bHO-KPOTOHOBOM KoHleHcauun. Harpasiennas anpiosibHas KonaeHcamus. Menonp3osanue
@HOJISITOB JIUTHA .

EHAMUHBI 1 HX HCTIONH30BAHME B CHATE3E .

[Tonstre 00 aMOMIEHTHBIX aHHOHAX.

Peaknuu Mannuxa, Kuepenarens. Peaxuus [lepkuna. Hutposuposanue. bensonHoBas
KOHJIeHCAIHs.

a,3-HenpenenpHple albJeruiibl M KETOHBL Crocobsl cuuresa. Peaknuu 1,2- u 1.4
IPUCOEIMHEHHMS Ha IIPUMEPE AMHHOB, HAHHCTOrO BOAOPO/A, METAIOPraHHYECKIX CoelMHEeHHI, B
T.4 KympaTtoB. AHHEIMPOBaHHE IO PoGurcony . ComnpsikeHHOE NpPHCOEIMHEHUE EHOJISTOB H
€HaMMHOB.

Oxucienne KapOOHMIBHBIX coeJUHeHUH. Mcnonp3oBanie XxpoMaToB, nepManraHara Kajius,
coneii cepeOpa, aBTOOKUCIICHHE AlbETHI0B. Peakius Baitepa-Bumurepa’.
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Crnoxnosbupuas  konexcauus. [Mexanusm. CTeXHOMETPHSL. Konpgencanus JOBYX
pasIMuHBIX CIOKHBIX 3(upos. HanpapneHHas cnokHo3(upHas KouaeHcanus. KonaeHcanus
*
Jluxmana. KoHeHcalus CII0KHOT0 3gpupa u KeToHa. Peaxuus Pedopmatckoro] .

8. KAPBOHOBBIE KHC/IOTBI H HX [TPOH3BO/JJHBIE

CrocoObI CHHTE3a KapOOHOBBIX KHC/IOT: OKHCIICHHE CIIUPTOB, KAPOOHUIIBHBIX COE/IMHEHMH,
HENpeNeNbHbIX M AIKHIAPOMATHYECKHX COeQMHEHHUl; TUAPOJIU3 HUTPUIOB H  IPYTHX
IPOM3BOHBIX; MCIONB30BAHHE METaJIOPraHu4yeckuX COeUHEHNH; CHHTE3bl C MAaJOHOBBIM H
aueToykcycHsM 3dupom, ranopopmHas peakius; TPOMbIIUICHHEIC ¢10co0bl CHHTE3a BaKHEHIINX
KHCIIOT.

Baskueitmue cBoiictBa kKapboHOBBIX KucoT. CTpoeHue KapOOKCHIBHOM Tpynmbl. PU3UKO-
XHMUYECKHE CBONCTBA KMCIOT: ACCONMAIMS, JMCCOLMAIMs, BIMSHHE 3aMeCTHTENeH Ha
KUCJIOTHOCTh, 3aMEINeHHe THIPOKCHIBHOM TpYyNMbl, BOCCTAHOBJICHHE, CHHTE3 NPOM3BOIHBIX.
JlekapOoKcUIMpOBaHHE:  TEPMHYECKOE, IO Konsbe, peaxkuus boponuna-XyHCIUKKepa,
NUpOMTHYECKAs KeTOHU3aus. Peakiuu no o-aromy (Fennb-Ponbrapa-3enuHCKH).

[Ipou3BO/IHbIE KapPOOHOBBIX KHMCJIOT. ['aoreHanrupuibL. CuHTe3 XJOpaHTHAPHUIOOB M3
KUCIOT. MexanusM HYK/IeO(UIbHOTO 3aMCELICHUS INPH sp>-yriepoanom atome B C=O rpymnmne.
BiauMozelicTBHE ¢ HYKJIEOQHUIBHBIMH  peareHTamy,  BOCCTAHOBJCHHE, — PCaKlMh €
METAIIOOPraHHYeCKUMH  COSJIMHERHAMH. MeTox yUTHHEHHS YrIepoJHOH wLemu 10 ApHAITY-
DitcTepTy .

AHrupuasl KapOOHOBBIX KHCIOT M KeTeHsl. Baxnedmme cBoiictsa. CiokHbIE 3(UPBL
CuHTe3 1 CBOHCTBA. Psil aLMIHPYIOUMX PEAreHTOB, [0 yObIBAHUIO 3IEKTPOPHUIBLHOCTH.

CunTes amumoB KapOoHoBbiX  kmcior. CpoidcrBa:  THAPOJM3,  AerHApartallkd,
BoccTanoBienne. CekcreTHble neperpymmupoBku ['odmana, Kypuuyca'. Hurpumsl. Cunres.
CgoifcTBa: ruaposm3, kucnoTHocTs 0-CH cBssent.

Henpenensusie kucioTel. Cuntes: peakuun Knesenarend, Burrura, [Tepkuna, Xexa, u3 B-
OKCHKHUCIOT. JKHpBL

JIByXocHOBHBIe KHCIOTHL. CHHTe3 BaKHEHIMX JMKApOOHOBBIX KHCIOT. OcobenHocTH
NHMHYECKHX CBOMCTB M MCHONB30BAHME B CHHTE3e: AMATHIOKCANAT, MAanoHoBbid 3¢up, N-
6pomcykuuauMua. CHHTE3bl C HCNOJIB30BAHMEM MATOHOBOTO spupa. Kongencanus JlnkMana .
AUMIOHHOBAs KOHIEHcalus 3QHpOB JHKapOOHOBbIX gucior . dranepas u TepedTaneBas KHCIOTEL
[IOJIy4eHHe B TPOMBINUIEHHOCTH. DTanuMug ¥ ero MCMojip30BaHHE B CHHTE3C. dymapogas U
MAJICHHOBAs KHCIOTHI, X 3(QUPHI U UCIIOIB30BAHHE B CHHTE3E.

VrompHas KHcnota W eé mpomssomuble. @ocreH, XiopyronbHb 3Qup, KapOOHATHI.
[Cepoyriepos,  KcaHTOreHaThl, —ModeBuHa.  TWoMOuYeBHHA, — TyaHHIHH, cemukapbaszu,
kapGoauumubl. [Ipumenenne B cunrese. Msonnanarei] b

Croiicta amneroykcycHoro spupa (AYD). Tayromepus. BimsHue pacTBOpUTeNeH Ha
nonoxerne pasHoBecus. CuHTe3sl ¢ Hcmonb3oBaueM AVYD. KeToHHOe M KHCIOTHOC
pacuierienre. AYD. Jlnanuon AYD u ero pase/bHoe ajKHIMpOBaHHE.

9. FETEPOITHK/THYECKHE COEJUHEHHA

TIaTHYIEHHbIE ApOMATHYECKUE TeTEPOLHKIBI ¢ oaHHM retepoatomoM. Iluppor, bypan,
THODEH, APOMATHYHOCTh, WX IIPOM3BOIHbIE B mpupoze. MeTojpl CHHTE3a NATHWICHHBIX
rereponukiioB. Meron TMaans-Kuoppa'. AmmnodobHocTs nuppona u gypana u sneKTpoguibHOe
samemenue B umppone, ¢ypase u THodese. OpueHTanMsA OSNEKTPOQHUIBHOTO 3aMCIICHHUS.
OcoGEeHHOCTH XHMHUECKHX CBOMCTB MUPpPOJIA; KHCJIOTHOCTh MUpPpona, ankuiuposanne Li, Na, K un
Mg npou3BoaHbeX. OCOGEHHOCTH XMMHYECKHX CBOWCTB (ypaHOB: peakuus ¢ OpoMoM, peakuust
Jlunbsca-Ansaepa.

KOHEHCUPOBAHHbIC IATHYICHHBIC TCTCPOLHMKIBI C OJHMM rerepoaTomom. Muzon.
[Ipou3BojHbIE MHIONA B NpPHPOAE: TpUOTO(aH, CKATON, CEPOTOHHMH, TEeTepOayKCHH. Wuauro.
[CunTes unnonos no Oumepy. Mexanusm. CpaBHeHHE CBOMCTB MHI0MA 1 nuppona.] " OpueHTarms
9NMEKTPOPUILHOIO 3aMEIIEeHHst B UHIOTE.
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[llecTHYICHHBIE TeTePOLMKIbL. [IMpHAMH: apoOMaTHYHOCTh, OCHOBHOCTH. [Ipom3BonHBIC
MAPUAWHA B IPHPOJE: BUTAMUHBI, HUKOTHH, NADP. XuMmuyeckue CBOIMCTBA IHpPHIUHA!
OCHOBHOCTb, QJIKWJIMPOBAHHME, PEAKUHH SIeKTPOGUIBHOTO 3amelneHus, N-OKHCh MHPHIMHA,
nojlydeHHe ¥ MCIoNb30BaHKE B CHHTE3e. OCOOEHHOCTH XUMUYCCKUX CBOMCTB METHJIIHPHIAHHOB H
BHHWIIHPHIMHOB. HykneodunbHoe 3amemenue B 2-, 3-, 1 4-XJIOpIUPHINHAX. HyxneodunbHoe
3aMellle e THAPHI-MOHa Ha aMHUHOTPYTIITY MO/ ICHCTBUEM aMU/la HATpUs (peaxnus Yuunbadbuna).

KoHeHCHpOBaHHbIe IIECTHWICHHbIE IeTepPOLUKIbLI € OIHHM TIeTepoaTOMOM. XUHOIUH.
Cunressl Ckpayna u Jle6Hepa-Mumnepa. [lonstue 0 MexaHu3Me dTHX peakuui. XnMHYECKHE
CBOMCTBA XHHOJIMHOB.

10. CTEPEOXHMHA OPTAHHYECKHX COEJHHEHHH

Uzo6paxkeHne TETpa’ApHYecKoro aroma yriepoja B IPOEKIMHM Ha IJIOCKOCTH.
K/MHOBHIHBIE [POEKIHH, «IeCONHMIbHbIE KO3i1bl», mnpoekuuu Helomena. Kougopmanmu,
KoH(MOpMephI. 3acTOHeHHAs!, 3aTOPMOKEHHAs, CKOLIEeHHast KOHPOPMATHH.

MoreKyabl, He HMEROIHe 3MeMeHTOB cuMMeTpuu. CBs3h ¢ rHOpHIM3aLMEH Yraepoja.
AcHMMeTpuuecKHe  LEeHTphl. ~ OHauTHOMephl.  Pauematsl.  Panemusanus. XUpanbHOCTb.
ITomspusamust cBera. Pasnuuus B CBOMCTBaX JHAHTHOMEPOB. M3Mepenue yriaa ONTHIECKOro
ppamenus . @opmynast @uumepa. IIpauna obpamenus ¢ Qopmynamu duurepa. AbcomoTHas
koudurypauus.  R.S-Homenknatypa  Kana-Unronbpa-Ilpenora.  Onpenenense  mopsiaka
CTAPIIMHCTBA 3aMecTHTesell y acHMMeTpHYeckoro aroma yraepoja. Ciyyall HECKOMbKHX
acCHMMMETpHYECKUX aToMoB. JlmacTtepeoMepHbie M JHAHTHOMEPHBIC Napbl Ha NPUMEPE BHHHBIX
Kucnot. Meso-(opMel.

11. TETEPO® YHKITHOHA/IbHBIE COEJHHEHHA

a. 'napoxkcHKHEJI0THI

0, B, Y-THAPOKCUKUCIOTEL CriocoObl IOMTyYeHUs: M3 rajloreHO3aMeIEHHBIX KHCIOT (rua-
poNK3), U3 KapOOHHIIBHBIX COCMHEHHN Yepe3 rHAPOKCHHHTPHUIIBI (o-ruapoxkcukucioTsl). [lomyye-
Hue B-rHAPOKCHKHKCIIOT 10 peakuuu Pepopmarckoro.

dumzuyeckue U XxuMu4eckue cBoiicTea. OcoOOEHHOCTH CBOMCTB 0-, -, U Y-THIPOKCHKHCIIOT.
Jlaktuael. JlakTonsl, Monoynas kucinora. Bunnbie kuciorsl. CTepeon3omMepusi MOTOYHBIX H BHH-
HBIX KHCJIOT.

b. AMHHOKHCIOTBI, MeNTHAbI H HEJIKH

o, B, y-amunoxmcnotsl. Kondurypauus npupomHsix L-amuHOKMCIOT. AM(MOTEPHOCTD,
H303JIEKTpUYECKast TOUKA. Dnektpodopes’.

Xumuueckue cpoiictBa -COOH u -NHa rpynn. Xenatel. beraunsl. IloBenenue mpu
narpeBanun (cp. ¢ okcukucnotamu). CHHTE3 CI0XKHBIX 9(upoB U N-aluIMpoBaHWE — NYTh K
HENTHIHOMY CHHTE3Y

Baskueifne crnoco0bl CHHTE3a aMHHOKUCJIOT: M3 TaJOr¢HKapOOHOBBIX KHCIOT, [CHHTE3
IlITpekepa, ankuinpoBanue aHnoHOB CH-KHCIIOT, 9HAHTHOCETIEKTHBHIH CHHTES. ] g

benxu. Uetbipe ypoBHs OpraHM3alliid HAaTHBHBIX GenKoB’.

¢. Oxcoknc/aoThl

Caoiicta aueroykcycnoro sdupa (AYD). Tayromepus. Biusuue pactBoputenedl Ha
monoxenue paBHOBecus. CHHTe3sl ¢ ucnoip3oBanueM AYD. KeToHHOe M KHCIOTHOE
pacuierienue. AYD. Jlnannon AYD u ero pasjenbHoe alKHIMPOBaHHUE.

d. Yraesoawbl
Knaccudukauus yrieso10s: 1o kommdectsy aromos C; no namuuuio C=0 wm CHO rpynm;
[10 KOJIMYECTBY LMKIMYeCKHX (parMeHToB. AJbI03bl U KeTo3bl. CTEpeoXHMHs albl03 U KETO3 B
npoekunsx @Dumepa. Iluknudeckue MoayaueTatd — albJOreKCos: [JIIOKOMMUPAHO3bl U
rmokodypanossl, o- u P-aHomepsl. Popmynbl Xeyopca Ul aHOMEPHBIX MOHOCAXapHIOB.
Crepeoxumus.
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KonpyaTo-lenHas TayTOMEpUsl  YIIEBOJOB. OIMMEpbI, AHOMEpBI,  MyTapoTalH.
XyuMuUecKie CBOMCTBA IJIOKO3bI Kak anbaerupocnupra: D-¢ppykrosza Kak npeicTaBUTENlb KETO3.
Jlucaxapuapl.  Manbro3a, ueobuo3a, — Jlakrosa, — caxaposa. BoccraHaBiuBaiomme H
HeBOCCTAHABIHMBAIOIMe  caxapa. [lonmmcaxapuabl -  Kpaxmain, [IHKOrCH, — HEJUI0JI03a,
HUTpOKJIeTYaTKa. BUCKO3HOE BOJIOKHO, IPON3BOJCTBO Gymaru .

12. DU3HYECKHE METO/bI HCCIIEJOBAHHA B OPITAHHYE! CKOH XHMHH "

Undpaxpacnas cnekrpockonusi. Ilpupona MK-cnexrpos, crocoObl BX H300paxeHusd,
XapaKkTepPUCTHYECKHE YaCTOThI MOTIOICHHU.

JaexTpoHHas cnexkrpockonus. [Ipupojga CHekTpoB, THIbI SJICKTPOHHBIX IEPEXO0B,
MoHsiTHe O XpOMOGOPHBIX TPYIIHPOBKAX, CHOCOO H300paXKeHMS V@ cnektpoB. Cnexrpel
IIPOTOHHOI0 MAarHUTHOro pe3onanca. [Ipuposa, OCHOBHBIEC XaPAKTEPUCTHKH: XHMHYECKHUHN CJIBHT,
HHTEHCHBHOCTD, MYJIbTHILIETHOCTh CHIHAJIOB IIPOTOHOB; CIUH-CTIMHOBOE B3aUMO/ICHCTBHE.

Macc-ciektpoverpusi. OCHOBHBIC NPHHIMIIBI, MOJIEKYIAPHBIA HOH, H30TOIHbIH COCTaB
HOHOB, OCHOBHbIE IIYTH (hparMeHTallii BaXXHEHIIHX KJIAaCCOB OPraHUYECKNX COCMHCHHUH.

TemarTuka J1a6opaTopHLIX padoT

Ne a
ey TemaTtuka Haspanue nabopatopHoi paboThI
L MeTob! BbIACIeH s i OYUCTKY opra- | ITpoctas meperoHka Ipu aTMOC(epHOM JaBIeHHH
HUYECKHX BEILECTB [TeperoHka cMecH IIpH aTMOCHEPHOM JaBICHHH
[Teperonka ¢ BOJSHBIM [1apOM
[Tepexpucrannusanus
Bosronka
DKCTpaKLUs KUAKOCTEH
DKCTpaKIKs TBEPBIX BELIECTB
OnpejiesieHHe OCHOBHBIX (U3MKO-XUMHYECKHX
mokazaTeneif OpraHMYecKuX BeILECTB (TemIepa-
Typa IIaBJIeHHs, IOKa3aTelb NPETOMIICHNUS)
2; YriaeBoaopobl. CriocoObI OJTy4eHHs! aJIKaHOB
2.1. | Ankansl OCHOBHBIE XMMMUYECKHE CBOMCTBA IpPEICIIbHBIX
YIJIEBOJIOPO/IOB
2.2. | ANKeHBl Croco6bl MoJTyueHus aJIKEHOB
OcCHOBHBIE XHMHYECKHE CBOWCTBA HENPEIeIbHBIX
YIJIEBOJOPOIOB
2.4 | AJKuHBI CrniocoObl noJIy4eHHs QJIKHHOB
OCHOBHBIE XMMHUYECKHE CBOHCTBA HENPEILIbHBIX
YIIIEBOJOPOI0B
2.6. | ApomaTHyeckue COeIMHEHHS CynbupoBaHue TOIyos1a
3, ["anmoreHnpon3BOAHBIE.
3.1. | AnugaTuyeckue ranoreHnpon3Bo- Cunres 6pomucroro 6ytuia
HBIE
4. ['uapokcuacoaepKaiue npou3Bo- Cunres qubyTHIOBOTO 3pHpa
HBIE
6. AsoTcozeprkaliiye Mpou3BOIHbBIC
6.1. | HutpocoenuHeHHs Cunre3 aHUIMHA
6.2. | AMHHBI Cunre3s cyib)aHHIOBOH KHCIOTEI
6.3. | A30- ¥ IMA30COEUHEHUS CuHTE3 N-HUTPOAHUIUHOBBINA KPACHBIH
Cuntes B-HadTonOpamKa
8. KapOoHOBBIE KHCIIOTHI Cunre3 OeH30HHON KHCIIOTI
i [eTepolMKINYeCcKHe COCIMHCHNU Cunte3s pypdypona
10. | Crepeoxumus -




11. | Ferepodynxuuonaibnpie npouspoa- | CBOACTBAa aMAHOKHCIIOT

HEBIE
12. | ®uszMyecKue MeTo a6l UCCIIEI0BaHMS -

V. OBPA3OBATEJIbHBIE TEXHOJIOT'MH

IIpu ocBOEHMH J1a0OPATOPHOIO MPAKTHKYMa CTYAECHTaM Ipe/iaracTes pabdoTa B MAJIbIX
rpynmax:

yueGHas rpynina pa3ouBaeTcs Ha HECKOJIbKO HeOOMBIINX Ipyni — Mo 2-3 JejJoBeKa

Ka)kJas TpyIia nojaydaeT cBo€ 3a1aHue

MPOIIECC BHIMOIHEHHS 3a/laHUsl B IPYIIIE OCYIICCTBIAETCSA HA OCHOBE 00OMeHa MHEHHSMH,
OLIEHKaMH.

I'pynnosas paGoTa CTHMYJIHPYET COrIaCOBAHHOE B3aMMOJICHCTBHE MEXKILY CTYICHTAMH, OT-
HOIIEHHS B3aUMHOM OTBETCTBEHHOCTH U COTPYIHHYECTBA.

[Ipu popMHpPOBaHWM IPYNI YIHTHIBAIOTCA 1Ba NPH3HAKA: YPOBECHD y4eOHBIX YCIIEXOB CTY-
JIeHTOB; XapaKTep MEXJTMYHOCTHBIX OTHOEHUH. B rpynmy moabuparoTes CTYACHTBI, MEHKLY KOTO-
PHIMH CJIOXKHJIUCH OTHOIUCHHUS J00POKeENaTebHOCTH, B 3TOM CJIy4ae B TPYNIC BOSHUKACT HCHXO-
jorudeckas arMocdepa B3aMMOINIOHUMAaHHs U B3aHMOIMOMOLIH, CHUMAIOTCS TPEBOKHOCTE H CTPAX.
B psie ciydaeB CTyJEHTAM CAMHM TIpelaraetcs pasOMThCs Ha IPYMIbl, COCTAB KOTOPBIX, BIO-
CIIeICTBUH, MOXKET KOPPEKTHPOBATHCA [UTS TOBBILIEHUS Ka4ecTBa padOTHI. Ha 6aze cdopmupoBaH-
HBIX IPYIN BO3MOKHO IPOBEJCHHE POJEBLIX HIP UL PELICHHUS MOCTABICHHBIX MPENONABATCIICM
3amay.

[Ipy M3ydYeHHH TEOPETHYECKOrO Kypea HCTob3ytoTest MeTobl I'T - mpuMeHeHne KOMITbIO-
TepoB JUIA JOCTYNa K MHTEPHET-PECypcaM, HCMoNIb30BaHie 00yaromKX NporpaMM i paciinpe-
HUs MHGPOPMAIMOHHOTO TOJIs, obecreyeHns yi00cTBa NpeodpasoBaHus U CTPYKTYPHPOBAHHA HH-
dopmanuu 115 TpaHchopManuu e€ B 3HaHHE.

[IpenoaHeceHne TEOPETHYECKOr0 MaTepuaia OCYIIECTBIACTCS C MOMOLIBIO 3JIEKTPOHHBIX
CpeICTB 00YYEHHUS [IPH HETIOCPEICTBEHHOM NPOYTEHHH IAHHOTO MaTepuaa JEeKTOpoM.

HekoTophle pasjie/ibl TEOPETHUECKOTO Kypea H3y4qaloTcs ¢ HCTOIb30BAHHEM OINepekalo-
mieil caMoCTOSITe/IbHOM padoThl: CTYAECHTHI TOIYHalOT 3a/[aHUe Ha U3y4YEeHWE HOBOrO MaTepuala
JI0 €ro U3JI0KEHUs Ha JICKITHH.

JIns OLEHKH OCBOEHHS TEOPETHUECKOro Marepuana CTyASHTaMH HCIONB3YIOTCA TECT-
TpeHaKephl, 4 TAKIKE TPAJUIIHOHHbBIC MUCbMEHHBIC H YCTHBIC KOHTPOILHBIC MEPONPUATHS (xomno-
KBHYMBbI, KOHTPOJIbHBIE PAOOTHI).

B 1a60paTOpHOM MPAKTUKYME HCIIOB3YETCS MeT0J Mpod.JeMHOro 00y4eHHs: CTYINEHT
MONyYaeT 3a/JaHHe Ha CHHTE3, METOJMKY KOTOPOTo JI0JDKEH N0100path U H3YYUTh CAMOCTOSTEIBHO,
HCXO/S U3 UMEIOIIUXCS PEaKTHBOB.

VI. OIIEHOYHBIE CPEJICTBA JJIsI TEKYIIEIO KOHTPOJISA YCIIEBAEMOCTH,
[MPOMESKYTOYHOI ATTECTAIIMH 110 UTOT'AM OCBOEHMS JUCHUIVIMHBI |
YYEBHO-METOJAUWYECKOE OBECIIEYEHHUE CAMOCTOSITEJIBHON PABOTBI
CTYJAEHTOB

Texymuit KOHTPOIb OCYUIECTBIIACTCA TPU pasa 3a CEMECTP (PK 1, 2, 3) mocpeAcTBOM IIpo-
BeJICHHUS ClIEIYIOLUX KOHTPOJIbHBIX MEPOIIPUATHH.

Ne KouTtponupyemslil pa3jien JUCIUIIIHHEL HaumeHoBaHHe OLEHOYHOIO [Tepuon
cpeicTBa POBEICHHS
CemecTtp 4
4.1 | Ankanel Teer 1 PK 1
4.2- | Anxensl U Jluensl Tect 2
4.3
4.4 | AnxuHsl Tect 3 PK 2




4.1- | AlMKIHYeCKHe YTIIIeBOJOPOAbI

KonTposnpHast pabora 1

4.4
4.6 | ApomatudecKue yrieBo10po bl KosnokshyMm 1
5 | 'anoreHnpou3BoHbIE Tect 4 PK 3
6 | I'mapoxcumnconepxalye IPOU3BOJAHBIC KonTposibHast pabora 2
Kostoksuym 2
Cemectp 5
8 | AsoTcomepaainue Nporu3BOJHEIE KonrponbHast pabota 3 PK'1
10 | KapOGoHuIbHBIE COEMHEHUS Tecr 5 PK.2
KommokBuym 3
11 | KapGoHOBBIE KUCIIOTEI Tect 6 PK 3
KourponpHas pabora 4
12 | l'erepodyHKIMOHAIBHBIE IIPOM3BOHBIE Tect 7

KonTposbHas pabora 5

CamocrosiTebHas paboTa cryaeHTa — BaxHelas cocTaBisiollas 00pa3oBaTeibHOro
npolecca, onpeeNnsionas B KOHEYHOM HTOTe CTENEeHb YCBOSHHs CTYACHTOM TEOPETHYECKOro Ma-
Tepuana. B npouecce ocsoenus kypca Opranuyeckas xumusa CPC sakioyaeTcs B CIEAYIOIEM:

1. IloaroToBKa K JEKIIHSM C MCIIOJb30BAHHEM KOHCIEKTOB U pexomennoaam{oﬁ JINTEPATYPEL.

2. TloarotoBka K JaGOPAaTOPHBIM 3aHATHSM W OQOPMIIEHHE OTYETOB 110 1abopaTopHbIM pado-
TaMm C MCIONb30BAaHUEM PEKOMEH/I0BAHHOMN THTEparypsl (ydeOHOro nocobus s BbINOJIHE-

HUs TabopaTopHBIX pabor).

3. TloaroroBKa K TeKyIeMy KOHTPOJIO (pelierune 3a1a4). BapuanTsl 3alanui IIpEICTaBICHBI B

PEKOMEHIAOBAHHBIX cﬁopunxax 3ajaq.

4. WsyueHne HEKOTOPBIX Pa3jeNoB Kypca (IOMeYeHbl =~ B TEMATHYECKOM IUIAHE), KOTOpHIE B
JEKIIMOHHOM KYpCE PacCMOTpeHBl HelocTaToyHo noiaHo. IIpu 3ToM Hemob3yercs pexo-

MEHJIOBaHHas JIMTeparTypa.

5. TloaroToBKa K IPOMEXYTOYHOMY KOHTPOJIO (3a4€eT, DK3aMeH) ¢ UCIOJIb30BAaHUEM PEKOMEH-
JIOBAHHOH THTEPaTyphl, KOHCIEKTOB JIEKIHi, OTYETOB Mo 1abopaTOpHbIM paboTaM U Co-

rJIaCHO MEPEYHI0 BONPOCOB U1 IIPOBE/ICHHA JK3aMCHa.

Bosee nonHo Metoauueckue ykazanus s CPC npencrasiens! B coctase Y MK.

Bonpocsl sl caMOCTOSATEILHOI PadoThI CTY/IEHTOB
4 cemecTp

1. BBEJIEHHE
Posb OprannyecKkoil XHMUH B Pa3BUTHH HapoAHOro XossiicTea Poccuu.

2. YIJIEBOJOPO/BI

2.1.AnKaHbl

1. Homenknarypa: palnuoHajIbHas.

2. TlpupomHble HCTOYHMKH AIKAHOB: HE(QTb, IPHPOJIHBIA Ias.

3. HpHMeHCHP‘ICZ HUCII0JIE30BAHHE AJIKAHOB B OPraHUYECKOM CHHTEC3E. Hacskiennsie yIjieBo-

JIOPOJIBI KaK TOIUIUBO.
2.2.AJIKeHbI
1. Homenxknartypa pauuoHajbHasl.
2. ®dusuyeckue CBOKMCTRA.

3. Omnuromepsl. 3HaueHHe TOJUMEPHBIX MATEPHATIOB [l HAPOAHOTro Xo3sicTBa. [Ipumenenue

AJIKEHOB B OPraHUYEeCKOM CHHTESE.
2.3.AnkanueHbl
1. ®usuyeckue cBOKCTBA.
2. TlomsaTHe 0 HATYpaJIbHOM U CHHTETHYECKOM Kay4vyKax.




2.4.Ankuubl (ALEeTHIEHOBBIE YIVIEBOAOPO/bI)

1. Homenknartypa palMoHajabHas.

2. ®dusunyeckKue CBOHUCTBA.

3. CpaBHeHHE PEaKIHOHHOI CIOCOOHOCTH AIKMHOB H AJIKEHOB B PEAKLUAX IIPUCOCAHHCHHS.

4. TIpoMbIlIIEHHBIE CHHTE3bl HA OCHOBE ALETU/IEHA.

2. 5. AHIMKIHYECKHE YTIJIEBOAOPOAbI

1. Iluc-TpaHc- U omTHYecKas H30MEPUs ATUIMKINYECKHX COCIMHEHUH,

2. ®usnyeckue cBOHCTBA.

3. Bsaumsble npeBpaleHUs LUKIOB.

2.6. ApoMaTH4ecKHe yriIeBO10POAbI

1. PasBuTue npejcTaBieHuii o ctpoenun Oensona. GusHyecKre CBOUCTBA.

[MosmsiaepHbie apoMATHYECKHE COS/ITHHEHUA:

2. budenun. Ilonydenme. Coiicra. bensumun, Gen3naunosas neperpynnuposka. Tpude-
HuIMeTad, Tpudenuaxiopmerat, Tpudenunkapbunon. Ilomyuenue, coiicTsa. [lonsTne
00 YCTOMYHMBBIX TPHAPHIMETHIBHBIX paJiiKaiaX U HOHAX.

3. Hapranun. Ilonydenue B Texnuke. CTpoeHHe. ApPOMATUYHOCTb. DHEPrHs CONPSKEHHS.
Usomepust. Homenknatypa 3aMemnéHHbIX Had TanmHa.

4. ®uszuuyeckue CBOHCTBA.

5. XuMHyeckue cBoiicTBa. Peakuuu NpuCOEAMHEHHs: BOAOpoa, Xiopa, Opoma. OTHOIIEHHE
K JelicTBHIO OokuciauTenei. Peakuuu 3mekTpodUIsHOrO 3aMelleHMs: TaJloreéHUpOBaHue,
HUTPOBaHME, CyIb(QUpOBaHUe, alMInpoBaHue. MexaHM3MBbl peaKklui, NPUYHHBI AKTHBHO-
ctu o-nonokenus. CynasdupoBanue HadTamMHa, 3HAYEHUE ITON peakuuu JUId IOIyYeHHs
B-mpousBoanbix HadramuHa. o- U B-Hadronsl, ciocodbl momydenus, CBOKCTBA.

6. Antpanen u ¢penantped. CTpoeHHe, apOMaTHYHOCTh, CBOHCTBA. BrICHIME MOTUIUKITHYE-
CKMe€ yriaeBoaopo sl IToHsATHE O KaHLIEPOT'eHHBIX COEIMHEHUSX.

3. TAJIOTEHOIIPOU3BOJAHBIE YI'JIEBOJOPO/10B

3.1.INanorenajKkanbl

1. dusuyeckue cBOMCTBA M CHIEKTPalIbHbIE XapaKTEPUCTHKH.

IlouraiorenajaKansi:

2. Knaccudukanus. [eMuHaNbHBIC U BULMHANBHbBIE JUrajgoreHankansl, ranodopmel. Terpax-
nopuz yriepona. CriocoObl MOMyyeHHs: M3 aJKaHOB, AIKCHOB, KAPOOHUIILHBIX COEHHE-
Huit. Xumuueckue cBoiicta. Peakuuu HyKJI€O(pHIBHOTO 3ameliieHus 1 ortmerienus. [lo-
JUraIoTeHaIKaHbl KaK paCTBOPHUTEIIH.

I'ajloreHoNpoH3BOHBIE HENPeEAeJbHBIX YIJI€BOAOPOAOB:

3. dropsaMeniéHHbIe HenpeaenbHbIX yriaerogoponos. Ocobennoctu caseh C — F. CrnocoOwt
1oJy4eHus: MOHO(TOpaIKaHoB, (GTOpaNKeHOB U nepdTopyriaepoaoB. Ppeonsl. PTopomniact
(Tedmon).

3.2.I'a/10reHONPOH3BOAHBIC APOMATHYECKHX YIJIEBO10PO/IOB:

1. Bensunuaenxyiopuja, OSH30TPUXIOPH/, HX IOJIyYeHHE, CBOUCTBA, IPUMEHEHHE.

4. THAPOKCHJICOJIEPXKXAIIUE IMPOU3BOJAHBIE YIJIEBOJOPOJ0B

4.1.CnupThbl
OaHoaToMHBIE CIIHPTHI:

1. HomenkinaTypa TpuBHaJIbHAs, pallHOHAJIbHAS.

2. IlpompimneHHble CIIOCOOBI MONYYEHHs]  METH/I0BOI0, TUIOBOT0, U30MPOIMHUIOBOIO CIHUP-
TOB.

3. MeTHIOBBIH, STHIOBBIH, IPOIUIOBLIH U OyTHIIOBBIA COHMPTEI, HMX IIPHMEHEHHE B OpraHu-
YEeCKOM CHHTE3E.

4.2.®enosbl, XHHOHBI

1. Tpéxaromubie GeHONBI: MHPOTAIOIN, OKCHIHAPOXUHOH, QuopormonuH. Ocolbble cBOHCTBA
(noporitonuHa.

5 cemectTp
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6.

MMPOCTBIE D®UPHI. SIMOKCUCOEJUHEHUA

Tuocnuptsl (MepkanTansl). Homenknarypa.

Cnoco0b! mosTydeHHs: W3 TaIONeHAIKaHOB, H3 CIIUPTOB.

dusuyeckue cBoiicTaa.

XUMHUUYECKHE CBOMCTBA: KMCIIOTHOCTh, 00pa3oBaHKUE THOJATOB (MEPKANTHIOB), IPUCOE/IH-
HEHHE K allKeHaM, OKHCIIeHHE 10 AUCYTb(GHI0B U CyabPOKUCIOT.

A30TCOAEP/KAULIHME ITPOU3BOJAHBIE YI'VIEBOJOPOJ0B

6.1.Hutpocoeannenus

1.

[Mpunmun XXMKO. Tlonydyenne HUTPOCOSAHHEHUH OKUCIEHHEM aMUHOB.

2. ®dusnyeckue cBOHCTBA.

3. Ornuune CBOHCTB HUTPOAIKAHOB OT 3(UPOB a30TUCTON KHCIOTHl (BOCCTAHOBICHHE U THJ-
poJIu3).

4. Hutpomeran, nonydeHune, NpUMEHEHHE B TEXHHKE.

5. TlonMHUTPOCOEIUHEHUS.

6. [lonuHUTpOCOEIMHEHUS apOMATUYECKOIO psijia.

6.2. AMHUHBI

1.

[TonsaTHe O IMaMHHAX, IOJYYEHHUE, CBOMCTBA.

6.3.ApomaTH4ecKHe AMHHBI

1.

7.
1.
2,
3
4.

—_—

9.

N-TOJYHUIHH, N-MeTHIaHHIIHH, N,N-,IIHMGTI/III&HKHI/IH, crnocoObl TNOJIYHCHH A, IPUMCHCHHE.

KAPBOHWJIBHBIE COEJJMHEHUW A

®usuyecKe CBOUCTRA.

MypaBbUHBIH aIbIETUI, TONYYCHHE B TEXHHUKE.

YKCYCHBIH albJeru, alleTOH: METObI MIOIY4YEHUS, IPUMEHEHHE.

Kerensl. Homenxnarypa. CriocoObl mony4eHust KeTeHa: M3 alleTOHa, M3 YKCYCHOH KHUCITO-
Thl. CTpOCHHE KeTeHa. XMMHYEeCKHe CBOHCTBA: peaKiliu ¢ BOOM, CIIMpTaMU, aMHUHAMH, Kap-
OoHOBBIMH KHCITOTaMH. JluKkeTeH

["eomerpuyeckas n3omMepusi OKCHMOB albJIETHI0B U KeTOHOB. [leperpynnuposka bexmasa.

KAPBOHOBBIE KHUCJIOTbI

Briciiue >kupHble KHCIIOTBI:  NaJIbMHUTHHOBAs, CTEapHHOBAs, OJeWHOBasA. [lonydeHue u
CBOMCTBA.

["anoreHo3amenieHHble KUCAOTEL. CnocoObl MOJNyueHHs: M3 HACKILEHHBIX KapOOHOBBIX
KUCIIOT U UX NMPOU3BOAHBIX (raJOreHUpOBaHKe), U3 HEHACKIIEHHBIX KHCIOT (TUaporaiore-
HUpoBaHue). PU3NYECKUE U XUMHYECKHE CBOMCTBA. 3aBHCUMOCTh XHMHYECKHX CBOMCTB
OT B3aUMHOTO PacIoJIOKEHHS rajloreHa U KapOOKCHIIBHON IPYIIIBL.

Cynbdokucnorsl. M3omepusi; HomeHkaarypa. CrnocoObl MONyYeHHs: peakuus cyabGupo-
BaHMsA, Cynb(UpPYIOIINE peareHTHl. YclloBus U Mexanusm. Peakuus cynbdoxaopupoBanus.
Pusnueckue cpoiicrsa. XMMHUYECKHE CBOMCTBAa. Peakluu ¢ 3MeKTpoQUIBHEIMH M HYK-
neoUIpHBIME peareHTaMH (IecyabpupoBanue, IMET0YHOE IIABICHHE, 3aMEIeHHe Ha IIH-
aHorpynny). MexaHu3Mbl 3TUX peaKiuid.

I'ETEPOLIUMK/IMYECKHUE COEJAUHEHUWSA

9.1. IIaTHY/IEHHBbIE reTepOLHKIIbI

1.

2.

[Tuppon, gypan, THodeH, apoMaTHYHOCTh, UX MPOU3BOJIHBIE B Mpupoae. MeToisl cuHTE3a
ISITHYIEHHBIX TeTepolukioB. Meron IMaans-Kuoppa®. Auunodo6uocts mupposa 1 dypasa
M OIeKTpOoQHIBHOE 3aMelleHHe B nuppone, ¢ypane u Ttuodene. OpueHTanus
571eKTpoQHIbHOrO 3ameteHus. OcoOeHHOCTH XHMHYECKHX CBOHCTB MHPPOJIA: KHCIOTHOCTD
nuppona, ankuauposanue Li, Na, K u Mg npouspoansix. OCcoGEHHOCTH XHMHYECKHX
cBOMcTB QypaHoB: peakuus ¢ Opomom, peakuus Jlunbca-Anbiaepa.

KonneHcHpOBaHHBIE MNITHWIEHHBIE TIE€TEPOLMKIBI € OJIHUM rerepoaroMoMm. WHaoml.
[Ipon3BoHbIe HHIOIA B IPUPOJIE: TPUIITO(AH, CKATOI, CEPOTOHUH, reTepoaykcud. Muauro.
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Cunres upponos no @umepy. Mexanusm. CpaBHeHHe CBOHCTB HHJIOJA H IHPpOJA.
OpuenTaiys 31eKTpoQHIBHOIO 3aMEIIEHHS B HHOJIE.

9.2, lllecTHy/IeHHBIE FeTePONMKIILI

1. ITupuaun: apOMaTHYHOCTH, OCHOBHOCTH. [IpoK3BOHbIC NUPHIMHA B IPUPOJE: BUTAMUHEL,
HukotuH, NADP. Xumuyeckue cCBoiicTBa NMpHIMHA: OCHOBHOCTb, QJIKHIMPOBAHHUE,
peaKiLuy 31eKTPOQUIBHOrO 3aMenleHus, N-OKiCh MUPHANHA, IOMYUCHHE H HCIO0Ib30BaHHE
B cuHTe3e. OCOOEHHOCTH XMMHYECKHX CBOHCTB METHINMPHMIMHOB M BHHHJINUPHIUHOB.
HykneopunbHoe 3amelnenue B 2-, 3-, u 4-xnopnupuaunax. HykneopunsHoe sameleHne
FH/IPHI-MOHA HA AMHHOTPYIINTY TI0J] AeHCTBHEM aMu/ia Hatpus (peakuus Yuunbatuna).

2. KOHIEHCHPOBaHHbBIE MIECTUYIEHHBIE IETEPOLMKIBI C OJHHM TFETEPOATOMOM. XHHOJHH.
Cunrtesst Ckpayna u JleOnepa-Munnepa. [lonstme 0 MeXaHW3Me OTHX PEAKLHH.
XuMuuecKue CBOHCTBA XMHOJIMHOB,

10. CTEPEOXMMMS OPTAHUYECKUX COEAUHEHUI

1. UzobpakenHe TeTpaj3ApHYEecKOro aromMa yrjiepoja B IMPOCKUHH Ha IUIOCKOCTH.
K/IHHOBHIHBIE TIPOCKIMH, «JIECONMIbHBIE KO37Mbl», npoekuun Heromena. Kondopmauu,
KoH(pOpMeEpEI. 3acI0HeHHas, 3aTOPMOKEHHAs, CKOIIEHHas KOHOpMALHH.

2. MoseKyJibl, He UMEIOLIHAE EMEHTOB cuMMeTpHuu. CBA3b ¢ rUOpHIM3allieii yrieposa.

3. AcUMMETpUYECKHE LIEHTPHI.

4. DuanTHOMepHl. Panematsl, Panemunsauus. Xupansuocts. [lonsapusanus csera. Pasnn4us B
CBOMCTBAX SHAHTHOMEPOB. VI3MepeHHe yria ONTHYECKOTO BPAIEHHS -

5. ®opmynsl Guuiepa. [Ipasuia obpamenns ¢ Gopmynamu Puiiepa.

6. A6comorHas koHburypauus. R,S-nomenknarypa Kauna-Muronsna-Ilpenora. Onpenenenne

MOpsi/IKa CTAPIIHHCTBA 3aMeCTHTENeH Y aCHMMETPHYECKOT0 aToMa yriepo/a.
7. Cnydvaii HECKOJBKMX aCHMMETPHYECKHX aToMOB. JlnacTepeoMepHble M SHAHTHOMEPHBIE
napsl Ha IpUMepe BUHHBIX KHCJIOT. Me30-(hopMBL.

11. TETEPO®YHKIITMOHAJIBHBIE COEAUHEHUWSA

11.1.'aapoKcHKHCIO0THI

1. a, B, y-ruapokcHkucIoTEl. Croco0bl MOMyUeHns:: U3 rajloreHO3aMEIIEHHBIX KUCIOT (rHA-
posH3), M3 KapOOHHJIBHBIX COEJUHEHHH depe3 HAPOKCUHUTPUIIB! (0-THAPOKCHKACIOTHI).
[Tonyuenue B-ruipOKCHKUCIOT 1o peaknun Pedopmarckoro.

2. dusnyecKue U XUMHYECKUe cBoicTBa. OCOOEHHOCTH CBOMCTB 0-, -, U Y-THAPOKCHKUCIIOT.
Jlaktunel. Jlakronsl. Mosounas kucinora. Bunnbsle KucaoTel. CTepeon3OMEpHs MOJIOYHBIX
1 BUHHBIX KHCJIOT.

11.2. AMHHOKHCJIOTHI, MENTHAbI H 0eJIKH

1. a, B, y-amunokucnorsl. Koupurypauus npupoassix L-amMuHOKHCIOT. AMGDOTEPHOCTS,
H303JIeKTpUYecKas To4Ka. DneKTpodopes.

2. Xumuueckue cpoitfctBa -COOH u -NH» rpynn. Xenartsl. beramnpl. I[losenenue mpu
HarpeBaHuu (cp. ¢ okcukucnoramu). Cunres CIOKHBIX 2GupoB 1 N-aunuIupoBaHue — MyTh K
HEeNTHAHOMY CHHTE3Y

3. Baxneiime crnocoObl CHHTE3a aMHHOKHCIOT: M3 TaJOreéHKapOOHOBBIX KHCIOT, CHHTE3
[lTpexepa, ankuanposanue annoHOB CH-KHCIOT, JHAHTHOCENIEKTHBHBINA CHHTE3.

4, Benxu. Yersipe ypOBHS OpraHu3alliy HATUBHBIX OEJIKOB.

11.3. OKCOKHENOTHI
CaoitctBa aneroykcycuoro sdupa (AYD). Tayromepus. Bimsnue pactsopureneii Ha
nonoxenue pasHopecusi. CuHTe3bl ¢ Hcmoinb3oBanueM AVYD. KeToHHOE M KHCIOTHOE
pacuerieane. AYD. [luannod AYD u ero pas/ie/ibHOE aJIKUIHPOBAaHHC.

11.4. YriaeBoabl
1. Knaccuduxaius yrieBoos: o konuuecty aromos C; no namuuuio C=0 nian CHO rpynm;
0 KOJMYECTBY IMKIMYECKHX (parMeHTOB. AJbJ03bl M KeTo3bl. CTepeoXuMus aiblo3
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12.

1.

2,

3.

kero3 B npoekuusix Guiepa. [lukingeckue noyyaneTaiy ajabloreKeos: IJIIOKONIUMPaHO3bl U
roxodypanossl, a- 1 B-anomepbl. Gopmystel Xeyopea Ul aHOMEPHBIX MOHOCAaXapH/JIOB.
CrepeoxumMus.

KoJpuaTo-1eHas TayTOMepHst YrIeBONI0B. DIMHUMEPbI, AHOMEPBI, MyTapOTALHs.
XuMudecKe CBOMCTBA IJTFOK035I KaK ajlbJAeru1ocnupra:

D-(hpyKT032a KaK IpeICTaBUTENIb KETO3.

Jlncaxapuasl. ManbTo3a, LeU00MO03a, J1aKTO3a, Caxaposa. BoccranasnuBaoume U
HEBOCCTAHABIMBAIOIIME caxapa.

[Tonucaxapuisl - Kpaxmal, IJIHKOreH, LEe/UTI0N03a, HUTPOKICTHATKa. Bucko3Hoe BOJIOKHO,
TMPOU3BOJICTBO OyMaru.

OU3NYECKUE METO/IbI UCCJIEJJOBAHUS B OPIAHUYECKON XUMHUH
Wndpakpachas criekrpockonus. [Tpupona UK-cnexrpos, crocoObl HX U300paxeHus, Xa-
PaKTEPUCTHUYECKHUE YACTOTHI IOTTIOIIEHHUS.

JJeKTpoHHas crekTpockonus. Ilpuposa CHEKTpOB, THIBI JICKTPOHHBLIX IEPEXOIOB,
MOHATHE O XPOMO(OPHBIX IPYIIHPOBKAX, CNOCOO H300paKeHHS V@ cnekrpoB. CrieKTpbl
IIPOTOHHOIO MAarHMUTHOro pesonanca. [Ipupona, OCHOBHbIE XapaKTepPHCTHKH: XUMHYECKUH
CIHBHI, WHTCHCHBHOCTb, MYJBTHIUIETHOCTh CHTHAIOB  NPOTOHOB;  CIHH-CIHHOBOC
B3aUMOJEHCTBHE.

Macc-criekrpoMerpusi. OCHOBHBIE TPHHIMIBI, MOJCKYIAPHBIH HOH, M30TOMHBIH COCTaB
HOHOB, OCHOBHBIE ITyTH (hparMeHTAlnK BaXKHEHIINX KIaCcCOB OPraHMIeCKUX COeIUHEHHH.

Bonpock! Uist NpoBe/enus 3auera (4 cemecrp)
B COOTBETCTBHH C PEHTHHIOBOI CHCTEMOH KOMIUIEKCHOH OLEHKH 3HAHMI CTYASHTOB 3a4€T

B 4 ceMecTpe BBICTAB/IACTCS [0 PE3yNbTaTaM BHITOTHEHHs CEMECTPOBOTO NyaHa. Ha 3a4ere Moryr
ObITh 3aaHbl BOIIPOCHI 110 J1a00paTOPHOMY IPAKTHKYMY:

1.

S e el £

8.
10;

1
12.
13.
14.

15.
16.

Kakue THIIbI [IePEerOHOK MCIIONb3YIOT JUIS OYMCTKH JKHIAKOCTEH M Pa3JeeH s KUAKHX CMe-
ceit?

Kaxk 3aBHCHT TeMIeparypa KMIIEHHs JKUJAKOCTH OT JaBJICHHA.

B ueM 0COOEHHOCTH [EPErOHKH KUKOCTEH IIPH YMEHBIIEHHOM JIaBICHHH?

B Kakux cIydasx ucrnos3yioT aednermarop? KakoB IpHHIMI €10 paboTe1?

B KaKux CIy4asx MPUMEHSIOT [IEPErOHKY € BOJAHBIM rTapom?

Ha KaKkix pa3iduusix B CBOMCTBAX TBEPJOTO BELIECTBA M NPUMECEH, KOTOPBIC B HEM CONEP-
JKaTCsl, OCHOBAH METO/I MIEPEeKPUCTATIN3AUH?

KakiMH CBOMCTBAMH JOJDKEH 0071aaTh PacTBOPHUTENb, MCIOJIB3YEMBbI UL MEPEKPUCTAI-
mmzamuu? Kak ero moaduparoT npakTHYecKu?

Kak mpaBH/IBHO NPHIOTOBUTH FOPSYMH HACHIUEHHBIH PacTBOP BEIIECTBA a) B BoJe; 0) B
JNErKoJIeTy4eM OpraHnyeckoM pacTBopuTese?

Kak yJaIuTh OKpalIeHHbIE IPUMECH TIPOJIYKTOB OCMOJIEHHS?

Kakue MepbI IIpe0CTOPOKHOCTH J0JIKHBI COOMOAATECS IPU B HECCHUH B PACTBOP aKTHBH-
POBAHHOTO YTrJis?

JUJIst 4ero M Kak MpoBOAUTCs «ropsiuee» GpuibTpoBanHue?

Kak ¥ [ist 4ero OIpeaesoT TeMIepaTypy IIaBIeHHs BelecTsa?

3auem B CHHTE3¢ GPOMUCTOrO GyTHNA B PEaKLHOHHYIO cMech fobasiseTcs Boja?

Kakyio poiib B cHHTe3e OpPOMHCTOr0 OyTHIIa BEIIOJHACT CEpHAs kuciora? ITouemy e€ mo-
GAB/IMIOT MAIBIMU TIOPLUAMH, TIPH MOCTOSHHOM TIepPEMEITUBAHHHA?

[ToueMy HPOAYKT peaKHi PEKOMEHYIOT COOMPATh MOJL CIIOEM BO/1BI?

[loueMy B NpoOlLEcce «OCYLIeHUs» OpomucToro Oyruia OE3BOIHBIM XJIOPHAOM KalbLHs
CMech PeKOMEHIYIOT IePHOAMYECKH BCTPSIXHBATE?

Bonpock! A/1st npoBeaenust Jk3amena (4 cemectp)

1. Tomonormaeckuii psa ankaHos. CTpoeHue W 00IIas XapaKTEPHCTHKA CBOHCTB. Mexanusm pe-
aKIuii 3aMelIeHns: raloTeHHPOBaHUE, HUTPOBAHHE.
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13

14.

13

16.
L4

18.

149,

20.
21.

23,

24.

25.

26.

27.

28.

[omonornyeckuii pan aimkeHoB. Crpoenue M o0LIas XapakTCpUCTHKA cBOiicTB. MexaHu3M
371eKTPOUIBLHOIO NPUCOETHHEHHUS.

Harnpapsienue NpucOeIUHCHUS KUCIOT K HECHMMETPHUHBIM JIKCHaM (npaBuno MapKOBHHKOBa
u ero cospemennoe oowsicuenue). CTpoeHne, OTHOCHTENbHAS YCTOHYMBOCTE W PEAKIMOHHAA
crocobHocTh KapGKkarnonos. [Tepexucuslii a¢p ekt Kapaima u ero oGbscHeHHE.

Peakimy BHICOKOTEMIIEPATYPHOTO TaJOreHHpOBaHUs ajkeHOB. CTpoeHHE W OTHOCHTE/BHAs
YCTOMYMBOCTD PAJMKAIOB AJUTHIIEHOIO THIIA.

OxucieHre U 030HOJIU3 aJIKEHOB.

MOHOMeEpBI, OJIUrOMepBI, MoauMepbl. [Tonnmepusaris U CONOIMMEPU3aLUs AKCHOB H IHCHOB.
[ToHsATHE O HATYPAJIBHOM H CHHTETHYCCKOM KayuyKax.

CTpoeHHe COTPSKEHHBIX HueHoB. MexanusMm 1,2- u 1,4-IPHCOEIMHEHMS K IMCHOBBIM yIJICBO-
J0pojaM. 3aBHCHMOCTh HANpaBJIeH s IPHCOSTMHEHUS OT TEMIIEpaTyphbl.

ToMonoruyeckuii psij ankuHoB. CTpoeHue 1 001Ias XapakTepUCTUKa cBoiicTB. Peakiuu npuco-
eIMHEHHUS BOJIOPO/Ia, FAJIONeHOB, raJIOreHOBOAOPOIO0B, KUCIIOT H HCN.

CTpoeHHe M TIPMYMHA KHUCIIBIX CBOMCTB &IKMHOB C KOHIEBOH TPOMHOM cBs3b10. [lomydenue
aneTuaeHu10B. [IprucoemHeHne CIUpTOB H BOJEL.

AmiukIgeckie yruesogopoasl. CoBpeMeHHbIE TPEJICTABICHUS O CTPOCHHH LUKIOAIKAHOB.
Kondopmanuu UKI0reKkcaHa.

XyMHUUecKHe CBOMCTBA IMKIOAIKAHOB: MMIPHPOBAaHHE, IaJIOrCHUPOBAHHME, THAPOrajJoreHHpo-
apuue. CBs3b ME/TY CTPOCHHEM M PEaKIIHOHHON CIIOCOOHOCTHIO IIMK/I0AIKAHOB.

Crpoenue Gensona 1 00mas XapakTepUCTHKA CBOHCTB apOMATHYECKHUX YIIIEBOJOPOIOB. Mexa-
HU3M 371eKTpOQHIILHOrO 3aMeleHus. XapakTepucTHKa T 1 G KOMILICKCOB.

Peakiuy rajJoreHupoBaHus, HUTPOBAHUS, CYNb(QUPOBAHUS, AKWINPOBAHUA U AlMIHPOBAHMA
Gensona. Croco6sl reHepHpOBaHHs IEKTPO(HUIIBHON YaCTHIIb B PEAKIIMOHHOM cpeie.

BiusiHHEE 3aMeCcTHTe el Ha HAIpaBIeHHe U CKOPOCTh MEKTPOQHUILHOTO 3aMEIIeHHS B apoMa-
THUECKHX COEIMHEHMSIX; AKTUBUPYIOLIME U JIe3aKTHBUPYIOLIHE O-, II- OPUHCHTAHTAI.

Brusuue 3amecTuTeNeil Ha HaNpaBJIeHHe U CKOPOCTh NMEKTPOPUILHOTO 3aMEIIEHHs B apoMa-
THYECKUX COCIUHEHMSIX; Ie3aKTUBUPYIOIIUE M- OPHEHTAHTHI.

JlnzamenieHHble OEH30IIBI: COrNIACOBaHHAs M HECOIIaCOBaHHAsk OPUCHTALIHA.

MexaHn3M 3aMelIeHHsl FaloreHa B IepBHYHBIX TajoreHalKaHaX. BiusHue pasnudHblX GaxTo-
POB Ha CKOPOCThH PEaKIIUH.

Mexanu3M 3aMeleHHs rajoreHa B TPeTHUHbIX FaloreHaikaHax. Binsuue pasnmuusbx dakro-
POB Ha CKOPOCTH PEAKIIHH.

TlonydeHne U3 TAOTeHATKAHOB: CIMPTOB, MPOCTHIX U CIIOKHBIX 3QHPOB, HUTPUTOB, HUTPHUIIOB,
amuuoB. Peakiyuu ranorenankanos ¢ Metannamu (Na, Mg).

IMpuunna u mexanusm (E2 u E1) peakuuit 31MMHHAPOBAHUSA ra/lOr€HATKAHOB.

CTpoeHHe W PEAKIHOHHAsA CIOCOOHOCT AUIMITAIOIeHH/IOB ¥ BUHUIITAJIOTCHHIOB B PCAKIHAX
HYKJIeO(GHIBHOrO 3aMEIeHHUS.

. [alloreHpON3BOIHbIE APOMATHYECKUX YITIeBOAOPO/OB. [IpHuurHa HUHEPTHOCTH xnopbensona B

peakiuaX HyKIeo(QHIbHOTO 3aMelleHns. MexaHu3M 3aMCIIeCHUs raloreHa B HeakTHBHPOBaH-
HBIX COEIHHEHUSX.
[IpyYMHA HHEPTHOCTH APOMATHYECKHX TAJOTEHIIPOM3BOMHBIX B PCaKIHAX HYKJIEO(HJILHOTO
samenenns. MexaHu3M 3aMelIeHUs IaloreHa B aKTHBUPOBAHHBIX COCIHHEHHAX.
XopucThlii Gensu. Ero crpoene u peakiuoHHas COCOGHOCTh B PeaKLuAX HyK/1e0(UuIBbHOTO
3aMeleHIs. 3aMeHa rajloreHa Ha pasJIuyHble rpymnisl (IpHMephl peaKiiki).
TlonydeHne MarHHHOPraHUYECKHX COeIHHEHHUH (peakTuBbl I'pUHBSpA). Hx crpoeHue U CBOM-
cTBa: B3aMMOJEHCTBUE C ALETHICHOBBIMU YIVIEBOZOPOJAMH C KOHIEBOH TPOHHOM CBA3BIO,
CIMPTaMHU, KHCIIOTaMH, KapOOHMIIbHBIMU COSHHEHHAMMU, JIMOKCH/IOM YIIepoa.
Crtpoenue 0OHOATOMHBIX CHPTOB. CMPTHI Kak acCOLMHPOBAHHBIC KUIKOCTH. [Mpuynua Kuc-
JIOTHOCTH CHMPTOB. Peakiun o6pa3oBanus ajIKOTOJISTOB.
Hykneo(uIbHOCTb 1 OCHOBHOCTb CIIUPTOB M aJIKOTOJIAT-a8HHOHOB. Ocobennoctu SN2 peaxuui
CITUPTOB.
HyxaeoguiIbHOCTh U OCHOBHOCTD CIIUPTOB H @JIKOTOJIAT-aHHOHOB. Ocobennoctu SN| peakiui
CIIMPTOB.
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29, XuMHYECKUE CBOMCTBA CIIMPTOB: PeaklMy ¢ rajJoreHoBOIOPOIHBIMHM KHCITOTAMH, PCls, BHYyTpH-
¥ MEXMOJIEKY/ISIpHAs JeTHApaTalys, alliIMpOBaHie U OKHCIICHHE.
30. OnHoaToMuble (BeHosbL. IIpHdrHa KUCIBIX CBOMCTB (heHONOB. DNEKTPOQHUILHOE 3aMELICHNE B

a71po (eHonos.

Bonpocsl 115 poBeaeHus 3a4era (5 cemectp)
B COOTBETCTBUM C PEHTUHIOBOH CHCTEMON KOMILIEKCHOH OLIEHKH 3HAHHH CTYICHTOB 3a4€T

B 5 ceMecTpe BHICTABIISETCS TIO Pe3yJIbTATAM BBIONHEHHsS CEMECTPOBOTO IiaHa. Ha 3ayere MoryT
OBITH 3aJaHbl BOIIPOCHI 110 J1a00PaTOPHOMY MPAKTHKYMY:

17.

18.

19,

20.
21.

22

23.
24.
25,

26.
27.

28.
29.

30.

3L,
32.
33.

34.

L% ]

TToyemy npH CHHTe3e AMOYTHIOBOro >bHpa W3 PEaKIMOHHOMH CMECH HEOOXOAUMO ylaliTh
06pa3yrouyocs B X0/ie peaKiiu BOAy?

[ToyeMy npH cHHTE3e JUOYTHUIOBOTO 3QUpa PEaKIHOHHYIO CMECh KHIIATAT OCTOPOXKHO, H3-
Geras neperpesa?

3aueM Mpu BbLAETEHUH AUOYTHIOBOTO 3dUpa PEaKIHOHHYIO Maccy NpOMBIBAIOT HACHIIICH-
HBIM PacTBOPOM XJIOpHJIa KaJIbLUs.

[ToueMy peaKLHIO JUa30THPOBAHHS TIPOBOJIAT IIPH MOHHKEHHOMU Temneparype?

Kak onpesienuTh KOHEL| peakIiy IHa30THPOBaHHS?

Kakwe 3nauenusi pH sBISIOTCS ONTHMATBHBIMH [P IPOBECHHH PEAKIMH a30COUCTaHUs C
denosnamu 1 amunamu? OTBeT 000CHYHTE.

Kakyie XMMHUECKHE PeaKiii J1eXaT B OCHOBE GHypeTOBON NPOOK! HA AMUHOKHCIIOTEI?
Kakue XMMHUECKHE PeaKi[UH JIeXKAaT B OCHOBE HUHIHAPHHOBOH MPOGE! HA AMHHOKHCIIOTHI?
Kakue XMMUYECKHE PeaKi[uK JIe)KaT B OCHOBE KCAHTONPOTEMHOBOM MPOObI Ha aMHHOKHCIIO-
ThI?

Kakue XMMHUYECKHe PEaKIHy JICKAT B OCHOBE peakuun Munona?

Kakoe pacTHTeIbHOE ChIPbe MOJKHO HCIIOJIB30BATh [ CHHTE3a bypdypona?

Kaxas peakius JIeXKHT B OCHOBE cuHTe3a Gypdypona u3 ceMsH TOJICOTHeYHHKA?

KakuMH KaueCTBEHHBIMH PeakiHsAMU MOXKHO JI0Ka3aTh nojtydenue Gpypdyporna.

KakuMu KayeCTBEHHBIMHM DPEaKI[MSMH MOXKHO JIOKa3aTh NPUCYTCTBHE B TJIIOKO3¢ T'MAPOK-
CHJIBHBIX TPYII?

Kak 10Ka3aTh HATHYHE albIErHIHON IPYIIbI B ITIOK03e?

Kak OTIHYATE [IOKO3Y OT GPYKTO3bI € IOMOIIBIO KAYECTBEHHBIX PEaKIHH?

Kaxue KauecTBEeHHbIE peakiuy Ha kpaxman Bel 3Haete?

Kakie KauecTBEHHbIE peakiuy Ha [enoso3y Bel snaere?

Bonpocs! s npoBeenns 3Kk3amena (S cemectp)
[lony4eHHe CHMMETPUYHBIX H HECHMMETPHYHBIX MPOCTHIX 3(QHPOB (IIAHUPOBAHUE CHHTE3a
BussiMcona). XHMUYECKHE CBOMCTBA MPOCTHIX 3QUPOB: OCHOBHOCTH, 00pa3oBaHHe OKCO-
HHEBLIX KOMILUIEKCOB, paclLienIeHue.
Crpoenne Hutporpynnsl. TayTroMepHbie mpeBpalieHus HATPOANKaHoB. [I0fBHKHOCTE BO-
JOPOJia IPH OL-YTJAEPOIHOM aTOME.
Hutpoben3oi. BocctaHOBIEHHE B KUCIIOH 1 IEJI0YHOMN cpelie.
CrpoeHHe aMHHOB: THOPHIM3ALMS aTOMa a30Ta, KOHQUIypaus MOJIEKYJIbl aMHHA, MEXKMO-
JNIEKyJIApHBIE BOJOPOIHBIE CBA3H. CBA3b MEKY CTPOCHHEM W OCHOBHOCTBIO aMHHA.
PeakIMy aMHHOB C KHCJIOTaMH, AJKHJIMPOBAHUE U allWIMpOBaHHE aMUHOB. Peakuuu ¢ aso-
TUCTOM KHCI0TOM. Peakiiuu apoMaTuyecKHX aMHHOB ¢ aIbJCTHAaMH.
JlHa30CoeMHEHHs: CTPOSHUE U MonyueHue. Peakiuu ¢ BbieneHneM 1 0e3 BBIICTIEHHUS a30-
Ta.
Crpoenne KapOOHUIBHON TpyIibl. XHMHYECKHME CBOHCTBA alM(paTHIECKAX KapOOHUIILHBIX
COeMHEHMIT: IPHCOeTMHEHHE CIIUPTOB, THAPOCYIb(pUTa HATPHS, CHHUJIBHOH KHCIOTHI, TIs-
Tuxjopucroro gocdopa, peaktusos I putbsipa.
Peakiiy aIbJeruIoB U KETOHOB C aMMHAKOM M €ro IPOU3BOJHBIMU: FHAPAsHHOM, THAPOK-
CHJIAMHHOM, (peHMITUAPa3HHOM.
[IpuurHa peaklHOHHOH CMOCOGHOCTH BOJOPOAA Y Ol-YITIEPOAHOIO aroMma. Kero-eHonbHas

TayToMepusi. MexaHH3M ajlb10JIbHO-KPOTOHOBOH KOHICHCALUH.
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10. OKuCIIeHHE H BOCCTAHOBICHUE ATbIErHA0B H KeToHOB. Peakuus Kannuiuapo.

11. CtpoeHne U 0COOEHHOCTH XHMUYECKHX CBOMCTB o.,B-HenpeIeIbHbBIX AllbCTHIOB 1 KETOHOB
(peakiu 31eKTPOUIBHOIO 1 HYK/1€O(HIBHOTO IPHCOSIUHCHNS).

12. PeaknoHHas CIIOCOGHOCTH apOMATHYECKHX AlbJETM/IOB ¥ KETOHOB B PCAaKLHAX HYKJICO-
(DMIIBHOTO MPUCOEMHEHHS (PeaKius ¢ CHHUIBHOH KHCIIOTOH 1 rUpOCYILGUTOM HATPUSA).
OxuciieHue ¥ BOCCTAHOBJICHHE.

13. Peakiiy KOHEHCAIMM apOMATHYECKUX albJErHI0B U KETOHOB: KOHJACHCALHA C anudaru-
YeCKUMH JIbJIETHIAMHI ¥ KeTOHaMH, peakuus [lepkuna, mepexpecTHas peakius KanHuuua-
po. VIx MexaHu3MBI.

14. Ctpoenue KapOOKCHIBHOM TPYIIIBL M KapOOKCHIAT-aHHOHA. KuciioTHBIe CBOHCTBA OAHOOC-
HOBHBIX KapOOHOBBIX KHCIOT. Peakuuu KHCIOT C METallaMH, MEI09aMH, KapOOHaTaMH,
peaxtuBamu [ punbspa.

15. Peaxius sTepuduKanym, ee MexanusM. JlekapOOKCHINPOBAHHE U BOCCTAHOBJICHAE KUCIIOT.

16. [Tosyyenue TPOU3BOIHBIX KHCIOT: COJEH, aMH/I0B, HUTPUJIOB, aHIHIPHIIOB H ralloreHaH-
THAPUJIOB, CIIOXKHBIX 3(HpoB. ['MAPOIH3 IIPOU3BOAHBIX KHCIIOT. PeaxuuonHas ciocoOHOCTh
MPOM3BOHBIX B PEAKLAAX HYKICOYHIBHOIO IIPUCOETHHEHHSL.

17. OcoBeHHOCTH XMMHUYECKUX CBOMCTB O.,-HeNpeebHbIX KUCIOT. AKPHIOBas U METAKPHIIO-
Basi KHCJIOThI, aKPHIIOHUTPHIL.

18. OcobenHOCTH (PU3MUECKUX U XHMHUYECKHX CBOMCTB JABYXOCHOBHBIX KHCJIOT. KHCIIOTHOCTE.
Peaxiun nekapOOKCHIHPOBAHUS.

19. MasioHOBEI# 3()Up U CHHTE3bI HA €r0 OCHOBE.

20. KHCTTOTHBIE CBOMCTBA apOMATHYECKHX KapOOHOBBIX KHCIOT. BrnsHue MpUpOAbl U pacro-
JI0)KEHUS 3aMeCTUTENEH Ha CHITY KHCJIOT.

21. dypan, THO(EH, TUPPa30Jl: CTPOCHHE, ApOMATHIHOCTb, anua0(GoOHOCTE.

22. OcoBGeHHOCTH EKTPO(PUILHOTO 3aMEIIeHUs B IATUWICHHBIX IE€TCPOLUKIIAX.

23. KonjileHcHpoBaHHbIE CHCTEMBI C NS THYICHHBIMHI I€TEPOIUKIAMH

24. Ctpoenye MUPUUHA H €r0 PEaKIMOHHAs CIIOCOOHOCTD.

25. HampagJienue peakiyii 31eKTpOQUIbHOTO 3aMEIEeHUs B TMPUIHHC.

26. Hanpapnenue peakiuii HyK1eoQuiIbHOro 3aMeIIeHUs B TUPU/IHHE.

27. KonieHcHpOBaHHBIE CUCTEMBI € HICCTHYICHHBIMU TETEPOLIMKIIAMH.

28. OnTHYECKAas AKTHBHOCTh OPraHUYECKUX COSAMHEHHH, aCHMMETPHYSCKUH aTOM yriepoa.

29. INpoexnuonusle popmyibl Puiiepa.

30. CTepeou3oMepHst COSIMHEHHIH € IBYMS aCHMMETPHYECKUMH aTOMaMH yIJepoia.

31. THAPOKCHKHMCIIOTEI: 0COOCHHOCTH XMMHYECKUX CBOHCTB o, 3.y~ THAPOKCHKHCIIOT.

32. AMHHOKMCIIOTBI: OCOOCHHOCTH (BU3UYECKUX U XHMHUUYECKHX CBOHCTB Of,B,y- aMHHOKHCIIOT.
BunoaspHbiil HOH.

33. VrieBozsl: KiaccuuKalys, CTpOeHHe, KOHPUTYpaLus.

34, MoHocaxapH/Ipl: [II0K03a H QpyKTO3a.

35. XiMUYECKHe CBOMCTBA YIJIEBOJOB: BOCCTAHOBIEHHE, OKMCIEHHE, PEAKIMH ¢ CHHHIbHOH
KHCIIOTOH.

36. AnkmMpoBaHue, allMJIMPOBaHHE YTJIEBOIOB,

37. B3auMoJIeHiCTBIE YITIEBO/IOB ¢ NIPOM3BO/HBIMH aMMHAKa (THAPOKCHIAMHHOM, (eHUITHAPa-
3HHOM).

38. Jlucaxapubl: JJAKTO3a, MalbTo3a, Le1001o3a, caxaposa. CrtpoeHue, CBOHCTBA U pacmpo-
CTpaHEHHUE B IIPUPOJIE.

39. ITonucaxapusl: kpaxmaia. CTpoeHue, CBOMCTBA M PaCPOCTPAHEHHE B IPHPOJC.

40. Tonucaxapuasl: nesunonosa. Ctpoenue, CBOMCTBA
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VII. YAEBHO-METOJAUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE

JAUCHUTTJIMHbI
» OcHoBHas uTeparypa
1. Oprauudeckas xumus : yaeOuuk / C. 3. Bypabsu, A. I1. Jly3un ; nox pex. H. A. TrokaBku-
HoH. - M. : I'S0TAP-Menua, 2014. - 384 c. : un. - ISBN 978-5-9704-2940-2.
2. Opranunyeckas xumusi. 3a7auu 1o o6IEeMy Kypey ¢ pelleHUsiMU [ DIeKTpoHHBIH pecype] :

y4ebnoe nmocobue : B 2 4. Y. 1/ M. B. Jlusannos [u ap.] ; nox pen. akagemuxa PAH H. C. 3edupo-
Ba. - Ou1. u3a. - M. : BUHOM. JlabGoparopus 3nanuit, 2012. - 255 c¢. : un. - (YuebHuMK 115 BhICIIEH
mkoiel). - ISBN 978-5-9963-1053-1 (Y. I), ISBN 978-5-94774-759-1 1

3. Opranuueckas XuMus. 3a7a4u 10 o0LIEMY KypCy ¢ pemieHHsMH [DIeKTPOHHBIN pecype] :
yyeOHoe nocobue : B 2 4. Y. 2 / M. B. JIusauuos [u ap.] ; nox pex. akanemuka PAH H. C. 3edupo-
Ba. - Oi. u3a. - M.: BMHOM. Jlabopatopus 3nanumii, 2012. - 714 c.: un. - 70x100/16. - (Yuebuuk
Juig Beicieit mkossl). ISBN 978-5-9963-1054-8 (Y. II), ISBN 978-5-94774-759-1

4. ITpakTHKyM 110 oprauuyeckoit xumuu [Dnextponusrii pecypc] / B. U. Tepenun [u ap.] ; nox
pen. akanemuka PAH H. C. 3eduposa. - 2-e uzza. (31.). - M. : BUHOM. JlaGoparopus 3HaHuiA,
2012. - 568 c.: un. - (YueOHuk ang Beicuiei mkoner). - ISBN 978-5-9963-1101-9

» JlononHuTeNbHAsS JIMTEpATYpa

1. Oprannveckast xumus [DieKTpoHHBIA pecype]: yueb. mocobue/ W.B. boromonosa, C.C.
MaxkapuxuHa. - M. : @®JIMHTA, 2013. - 365 c. - ISBN 978-5-9765-1705-9.
2. Tpasens, B. @. Oprannyeckas XuMus [DNeKTpoHHBIH pecype] : yuebHoe nocobue s By-

30B:B3 1. T.1/B. ®. TpaBens. — 3-e u3n. (9:1.). — M. : BUHOM. JlaGoparopust 3Hanuii, 2013.
— 368 c. : w1, — (YueOnuk st Boiciueil wkons). - ISBN 978-5-9963-2109-4 (T. I), ISBN 978-5-
9963-0357-1

3 Tpasenn, B. ®@. Oprannveckas xumus. Tom 2 [DnekTpoHHBIH pecypce] : yueGHOe mocobue
st By30B : B 3 1./ B. @. Tpagens. - 3-¢ uzg. (o:1.). - M.: BUHOM. Jlabopatopus 3uanmii, 2013. -
517 c.: nn. - (Yuebuuk g Beicmieit mwkonsl). - ISBN 978-5-9963-2110-0 (T. II), ISBN 978-5-
9963-0357-1

4. Tpasens, B. @. Opranndeckas XUMHs [DIeKTpOHHBIH pecype] : yueObHoe nocobue mist By-
30B: B3 1. T. Il / B. ®. Tpasens. - 3-e u3a. (3:1.). - M.: BUHOM. JlaGoparopus 3nanuii, 2013. -
388 c.: un. - (YueOnuk ans Beicuied wikoner). - ISBN 978-5-9963-2111-7 (T. III), ISBN 978-5-
9963-0357-1.

5. Epmonaesa, Enena Bagumosna. KonTponbHble 3aianus mo opraHudeckoi xumuu / E. B.
Epmonaesa, M. C. Akuypuna, JI. A. Jlynenkosa ; Braaumupckuii rocy1apcTBEHHBIN YHUBEPCHTET
(Bal'Y), Kadeapa nonumephbix mMarepuanos .— Bramgumup : BraauMupckuii rocynapcTBeHHBIH
yauBepcuter (Bal'y), 2009 .— 44 c.

6. Epmonaesa, Enena BagumoBna. OCHOBBI CHHTE30B OpraHHYECKHX COCAHHEHMH : yueOHOe
nocobue / E. B. Epmonaesa, U. C. Axuypuna, E. C. Wisuna ; BraguMupckuii rocy1apcTBeHHBIIH
yuusepcutet (Bal'V) .— Bragumup : Bragumupckuii rocynapcrBensbiii yausepeuter (Bal'Y),
2010 .— 104 c. : un., Tabu..

» llporpamMuoe obecnieuenue u Murepuer-pecypcsl

1. http://c-books.narod.ru/pryanishnikovl 2 1.html

2. http://www fptl.ru/tehnika-labrabot/prostaja-peregonka.html

3. http://alhimic.ucoz.ru/load/36

4. http://www.chem.msu.su/rus/teaching/org.html

5. http://www.xumuk.ru

6. http://chemistry.narod.ru

7. http://www.media.ssu.samara.ru/lectures/himiya/deryabina/index.html
8. ChemSoft 2008



VIII. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbI

JIeKIHOHHBIH Kypc YHTaeTCA B KJIACCHYECKOH ayIUTOPHUH HIIH C UCIIOIB30BAHHEM MYJIbTUME-
nuitHoro o6opynosanus. JlabopaTopHblie paGOTEI TPOBOAATCS B CIIE{HATH3HPOBAHHOM naboparo-
PHH OpraHHYecKoil XUMUK Kadeapbl XMMHYECKHX TEXHOIOrHi. B npenonasaHuu HCIONb3YIOTCS
umeroluecs B cocrase Y MK marepualbl.

TeopeTuueckuii Kype: JEKIHH, KOHTPOILHBIE TECThI, BAPUAHTHI 3alaHHH UL KOHTPOIBHBIX
paboT, TeMaTHYECKHE MIaHbl KOJIIOKBUYMOB

JIaGopaTopHbIit IIPAKTUKYM: TeMAaTHKa J1abopaTOpHbIX padoT 1a00paTOPHbIE YCTAHOBKH H
obopyposanue (aya. 334-1).
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PaGouyas mporpamMma JUCLMIUIAHBI COCTABIEHA B COOTBETCTBUU C TPEOOBAHUAMH ®I'OC BO no

nanpasieduio 04.03.01 «Xumus»

Pabouyro mporpaMmy coCTaBHII 7 non. kapeapsl XT Epmonaesa E.B.

Peniensent

) —

™ ##

A i / ren.qupexktop OAQO «Bnamucapr» k.x.H. Karanesckuii E.E.
/

[IporpamMma paccMoTpeHa u o00peHa Ha 3acefiaHny Kadeapbl XUMHYECKUX TEXHOIOTUH

ITpotoxon Ne A or /SO0 4 7 roma S

& 5 e
Basenyromuit kadeapoii A [Tanos 1O.T.

PaBouas MpPOrpaMMa pAaccMOTpeHa M 0f0GpeHa Ha 3acelaHHH ydeOHO-METOIMYECKOH KOMHCCHH
nanpasnerus _04.03.01 «Xumusi»
IIpotokon Ne /1 or 16-8%2c6 ropa

[Ipencenarens KOMHCCHH (i) tere e Kyxtun Bb.A.
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JIACT NEPEYTBEPX/IEHMSI
PABOYEN IIPOI'PAMMEI AU CIUTLIAHBI

Paboyas nporpamma ono6pena na 2015 / a0l6 y4€eOHBIif rox
IIporokon 3acemanus kadenpst No 7 or 34.08-45  rona
3aBenyromuii Kadeapoii

Pabo4as nporpamma ono6pena na 4076 / A0/¥ y4eOHBIi rox

IIpotokoi 3acenanus Kadenper Ne A /f or 5.09. 16 rojaa

3aBenyrommii kabempoit —
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v

Paboyas nporpamma ono6pena na ,20/% / L0/ 8 y4€eOHBIi ro

ITporokon 3acenanus kademper Ne L oT _%0.08. /% rona

3aBenyroimumii Kadenpoii

f

Pabouyas nporpamma omo6pena na jﬂ/j/’zfﬂ/ﬁ y4eOHEIi rox

IIporokon 3acenanus kapenper No 7 or £ P27 /¥ rona

3aBeayrommii Kadeapoi
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