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1. IIEJIM OCBOEHUSA JJMCUHUIT/IMHbI

Hue 0a30BBIX 3HAHHH B 00J1aCTH XUMHH,

3ajaum: M3ydeHHE OCHOBHBLIX TEOPETHUYECKMX 3aKOHOMEPHOCTEH NpEeBpalleHHH OpraHuye-
CKHX COJMHEHHII Ha NpUMepe OCHOBHBIX KJIACCOB OPraHMYECKUX COEAMHEHHIT; npruobpeTeHne cro-
COOHOCTH MOJIb30BATLCS OCHOBHBLIMM MEXAHH3MAaMM PEaKLMil U NPeACKas3hiBaTh HAIPABJICHUS PeaK-
1Mii, MpeACKa3bIBaTh CBOMCTBA COC/IIMHCHNH HAa OCHOBE MX CTPOCHUS; MPHOOpETCHHE NMPaKTHYECKUX

HABBIKOB B MPOBEACHHH CHHTE30B, BbIACICHHH H OUHCTKE OPraHHYICCKHX COEIHHEHHI.

Jucunnmnaa OpraHuyeckas XUMUs OTHOCHTCS K 0053aTeTbHOH 4acTH JUCHUIUIMH y4eOHOTO

2. MECTO JUCUHUILJIMHBI B CTPYKTYPE OIIOII

rwiana nanpasienus 05.03.06 Dkonorus U NpUPOIONIONH30BAHNE.

3. IJIAHUPYEMBIE PE3YJIbTATBI OBYUEHHS 110 JJMCIHUILIMHE

[1nanupyemsie pe3yabTaThl 00yueHHs MO0 AMCUMILIMHE, COOTHECCHHBIE C ILIAaHHPYEMBIMH pe-

synpTatamn ocBoenus OINTOIT (komneTeHMsAME 1 HHAHKATOPAMM JOCTHKEHHA KOMITETEeHLIMH )

Dopmupyembie
KOMIIETCHLIHH
(xom, coaepanue

I'[nannpyemme PE3YALTATLI Oﬁy‘ieHHR 1o AUCUMININHE, B
COOTBETCTBHH C HHAHMKATOPOM JOCTHKCHHSA KOMIICTCHLIHH

WHankaTop 10CTHKEHHA

PesynbraTel 00ydeHHs 110

HaumeHoBaHue ole-
HOYHOI'O CPeICTBa

KOMIICTCHLLHIH) KOMIIETEHIIHH IHCLHTLTHHE
(k0d, codepicanue unouKamopa _

VK-8. CrnocoBen | YK-8.1 3maer npuunHel, npu- | 3raem: OCHOBBI OXpaHsl Tpy/aa | TecToBbie BONPOCH
CO3/IABATH W TIO/UIEp- | 3HAKH M TMOCIEACTBMS OMAacHo- | 1 TexHukn GezomacHocTH npy |
JKMBATE DEI0MACHBIE | CTEH, CnOCcOOLl JAlHUTEl OT Ypes- | MPOBEIeHHH XHMH4ECKHX
YCIOBUA  KM3HEUes- | BBIYAIHLIX  CHTYaluil; OCHOBbI | 3KCNCPHMEHTOB
TENLHOCTH, B TOM | De30nacHOCTH IKHIHEACATEILHO-
yHene npH BO3HMK- | cri, Tenedonst cnyxb cnacenus
HOBEHHH UPesBbluaii-
HBIx Cathaas VK-8.2 YmeeT nNOANEpKuBATh | Yieem. OLUSHHBATH YCIOBHS

GesonacHble YCI0BUA JKH3HEIEA-
TENLHOCTH, OLEHMUBATL BEPOAT-
HOCTb BO3HUKHOBEHHA [OTEHUMN-
QJl1bHOH ONAacHOCTH M NPHHUMATD
MEpBl 10 e¢ MpeaynpekacHHIo;
OKa3bIBaTh TIEPBYID [OMONIE B
YPe3IBRIYAITHBIX CHTYALNAX

MpoBeIeHIs XMMHUYECKNX
IKCHEPUMEHTOB C LEJbIO [pe-
AYNPEKACHUA BOSHHKHOBCHHS
OMAacHBIX CHTYaLMI

VK-8.3. Baaaeer metoaamu npo-
HO3HPOBAHNA  BOSHHKHOBEHNA
ONACHBIX WM UPE3BLINAITHbIX
CHTYAlHil; HABBIKAMH TNpPHMEHe-
HMSl OCHOBHbLIX METOIOB 3a1UHTh
B YCAOBMAX UPC3BLIYAIHBIX CH-

Bradeem: HaBblKaMU IIpHME-
HEHHA HHIAHBHAYA/IbLHBIX
CpPeacTs 3allHThLL TIPH npose-
JEHHH XUMHYECKHX 2IKCTICpH-
MCHTOB .

| Tyaumui
OIK-1. Cnocoben | OIK-1.1 3naer ocuosbl (Gynaa- | 3naem: ocnosbl Knaccu(ura- | TecToBbIS BONPOCHI
HpUMEHATE  Oa30BBIE | MEHTAILHBLIX  HAyK O 3emie, | UM OPrAHHYCCKHX COCAHHE-
sHAHM  (PYHJAMEH- | ECTECTBEHHO-HAYUHOTO M Mate- | huil, crpoenne. ¢nocobsl mo-
TANbLHBIX  PA3IETIOB | MATHYECKOTO IHKIOB AYYCHHS U XHMHYECKHE CBOI-

Hayk o 3emue, ecTe-
CTBEHHO-HAYHYHOrO H
MaTeMaTH4ECKOro
LUHKI0B 1OpH  pelle-
HHHM 3adad B obnactu
IKOJOTHH ¥ [IPHPO-
JIONONb30BAHMS

CTBA PasIMYHBIX KIACCOB Op-
FAHHYECKHX COeQHHEH I,
TCOPHIO CTPOCHHUA OpraHuue-
CKMX BELIECTB, LPHPOILY XH-
MHYECKHX CBA3EH B opranne-
CKHMX BEIECTBaX, MEXaHH3MBEI
NPOTEKAHNSI  OPraHMYECKUX

peakiii.




OIlK-1.2. ¥meer menonb3oBarh
GazoBele 3HaHMA B o0nacTH Ma-
TeMaTHKH 1t oOpaboTKM  HH-
¢DPM3HHH M aHAJIM3d JaHHEIX B
00nacTH 3KOTOTHH M TIPHPOIO-
NONL3IOBAHHA, TNPHMEHATH baso-
BblC 3HAHHA IiJ]iB}l'JCCKHX 3AKO0-
HOB H dHall3a (1]11311‘-]{'.‘01(]{.& AB-
JIGHMIT JUIsl pelieHns 3ajad B 00-
AACTH IKOMOTUH W IPHPOLONONL-
30BAHHA, NPHMEHATH Ga'_iOBth
3HAHHA XHMHH [IPH TIPOBEJICHHH
XHMHKO-AHANTHTHYCCKHUX  HeCe-
JOBAHUIL B 001aCTH IKOJOTHH B
NpHpoAONONL30EAHNA

Yyeem: camocToaTensHo cTa-
BHTb CHHTETHHYECKYIO 3ajauy,
EBIﬁHpﬁTb ONTHMAJIBHBIE TTYTH
H MCTOIblI CHHTE3d M aHaIH3a,
obcykaare pesynbTaTel  HC-
CAeN0BAHHMI, OPUEHTHPOBATL-
¢4 B COBPEMEHHOI uTeparype
o UpI‘iIHI]‘iCUKUﬁ XHMHH,
[POBOANTE CTAHAAPTHBIE Op-
FaHHYECKHE CHHTE3BI, OTpe/ie-
7€HHE KOHCTAHT, MOATOTOBKY
o0pasios ans pusnko-
XHMHYCCKHX IlUUJlE_."J,OBElIIlIﬁ,
HNOJAL3OBATLCH CIIpllBU‘-lllUﬁ
J'IUTCPHT)"[JUI‘-‘} no  opranu4e-
CKOI XHMHH.

OIIK-1.3. Bnaneer 3HaHMAMH
OuosOTHI A5 pellieHHs 3ajay B
00NacTH IKOJNOrHH W [PHPOIO-
NONL30BAHNA, 3HAHMAMH (yHIa-
MCHTAJ/IBHBIX pa‘iﬂEﬂUB Ha}"!( 0
3emste Ui pelieHns 3anad B 00-
JIACTH IKOJIOTHH N TIPHPOIONONb-
30BAHMS

Baadeem.  TEOPETHYECKMMH
npeicTaBleHNAMHA  OpraHu4e-
CKOIl XMMUK, 3HAHUAMH O CO-
CTaBe, CTPOCHIHH M CBOICTBAX
OpraHMYeckHx  BEUECTB  —
NpeacTaBuTeNiell  OCHOBHBIX
KIaccOB OpPraHHYeCcKHX  Co-
E'-IIHHGHHFII YriaeeoJO0pOoIoe,
rOMO(YHKUMOHANBHEIX ~ CO-
eanHennil,  rerepopyHKUHO-
HIbHBIX COCAHHEHMIT;
OCHOBAMH OpraHH4ecKkoro
cuHTEsa u (hu3mKo-
XHMHYCCKHMH MCTOIaAMHM aHa-
JH32 OPraHMYEcKHX COEaHHE-
HHUIL..
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4. ObBEM U CTPYKTYPA JUCLHHUIIJINHBI

TpyaoeMKoCTb AUCUMIUIMHBI COCTABIIACT:
J 3a4eTHBIX eIuHULBI, /()8 yacos

TemaTuueckuii nuan
¢popma obyuenns — oynas
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1 Beedenue. OcrosHole ROHAMUSA, < R | 2 8 4
Memoder surdenenun w ouucmiu
OPSAHUNECKUX Geljecms
Duzuro-xumuveckue memodot
QHAIN3A OPSAHUYECKUX CoeduHe-
HUI
2 Venesodopodot.
2.1 ATKaHb! 3 |2 2 2
2.2 | AnKeHsl 3 |34 4 2
2.3 | Hduens 3 |3 i 2
24 | AnkuHbl 3 16 2 2 PK 1
2.5 | Annunxandeckie yresoqopoiast | 301 7 2 2
2.6 | ApoMaTH4ECKHE YT/IEBOAOPOibl 3 |89 4 2
3 Fanocennpouzeodnsie.
3.1 Anugarnueckne
TI0T€HIIPONSBO/IHbIE 3 | 2
3.2 | ApoMaTH4eCKHE 2
FaIOTEHIPON3BO/1HBIE . 0 1
4 Fidporcurcodepacaifue
NPOU3EOHbIC
4.1 | Couprsl - I 2 2
42 | denoant 3 11 2 2
S Tpocmuie shupor 3 |11 2
6 Azomeodepacaique npousgoonble
6.1 | Hurpocoeannenus 3 |12 2
6.2 | Amuubl i 2 2 PK 2
6.3 | A30- M AHA30COEIHHEHHSI 3 13 4 2
7 Kaptonuasuote coedunenus
[lpenenbHele KapOOHHUIBHbIE CO-
7.1 | eanHeHus 3 13 2 2
7.2 | Henpeneasneie kapbonuibubie
COCIHHEHH S 3 14 0.5 2
7.3 | ApomatnueckHe KapbOHMIBHBIE
COGIAHHEHHS 3 14 0,5 2
8 Kapb6onoesie kuciomel
Ipenenbibie kKapdoHOBLIE
8.1 | KucaoTe! 3 |15 2 2




82 | Henpenenbhble kapboHOBbIE

KHCIOTHI ) 3 16 | 2
8.3 | Apomarnueckue KapGoHOBLIC -
KHCA0TBI 3 16 | 1 6 2
84 | MHOrOOCHOBHBIE KAPOOHOBLIC 2
KHCJIOThI 3 17 |
9 Temepogyuryuonaisnoe coedu-
HEHUA
9.1 | 'napoKCHKHCIOTDI 3 |17 2
9.2 | AMHHOKHCIOTBI 3 17-18 | 2 2
9.3 | OKCOKHCIIOTEI 3 18 Z
9.4 | Yrnesoasl 3 18 2 2 PK3
Beero 3a 3 cemectp 36 18 54 3auer
HToro no AucUnIInne 36 18 54 3auer

Cojep:kanne JEKIMOHHBIX 3AHSITHI 110 AHCUHIVIHHE

Pazzen 1. BBEJEHME. OCHOBHBIE [TOHSTHUS OPFTAHMYECKON XHMMUH.
GUZMUYECKHUE METO/Ibl HCCJAEJOBAHUS B OPTAHUYECKOW XUMHUH

Conepxanne. Criocodbl H300paKeHHs MOJIEKY/ OPraHHYECKHX COCJMHCHMH, MOICKYIAp-
HbIE, CTPYKTYPHbBIE W YIEKTPOHHbBIE (POPMYIIbL.

THIBl YIIEPOAHOrO CKeJeTa, dUMKIMYECKHE, UNKIHYECKHE H TeTEePOLHKIHYCCKHE COCANHE-
uust. Msomepus. ['omosnorus.

OcHOBHbIE (DYHKIHOHATBHBIE TPYIIIbI H KJIaCChl OPTaHUYECKHX COCAMHECHHII.

OCHOBBI HOMEHKJIATYphl OPraHNYECKUX COeTMHEHMH

3amecTuTenbHas HomerkaaTypa MIOTTAK. OcHOBHbIE MPHHLMIBI NOCTPOCHHS HA3BAHUI Op-
FAHHYECKHX COEIMHEHHIl, poJoHAYaIbHAs CTPYKTYpa, Xapakrepucruueckue rpynisl. Haspanus He-
GYHKIMOHATBHBIX 3aMeCTHTENICH, (QYHKLMOHAIBHBIX TPYII, NPEACIbHBIX M HEMPCAC/IBHBIX pajiiKa-
7108, CTapIIHHCTBO (hYHKUHOHAILHBIX TPYIIIL.

OCHOBHbIE NMPABUIA COCTABICHHS 3AMECTHTE/IbHBIX HA3BAHMH OPraHHYECKHX COeIMHEHNH,
BBIOOP M HYMepaLus IaBHOH LenH, IPABH/I0 HAMMCHbIINX JIOKAHTOB.

Ha3BaHWs OCHOBHBIX K/JACCOB OPTAHMYECKHX COCAMHEHMH, CIOKHBIX MOMH- U TeTepOdyHK-
[HOHAIBHBIX COCTHHEHHI.

Tunbl cBsseil, IPOMEKYTOUHBIE YACTHILBI B OPrAHMYECKHX PEAKIIUAX.

DIIeKTPOHHBIE YPPEKTHL.

KHeaoTel 1 OCHOBaHMA,

Yraepos, sieKTpoHHas kKoH(urypauus: rubpuansaius yriepoaa B OpraHni4eckux Coelnne-
Husix. THITBI XMMHUECKHMX CBs3€H B OPraHHUECKHX COeIMHEHMsX (O, T-CBA3b). PU3MUCCKUE XapaKTe-
PHCTHKH CBsI3€il: JHEPIUsl, JIMHA, [OJSIPHOCTD, NOAAPH3YEMOCTD.

[OMOIHTHYECKHIL, TeTEPOLIMKIHYECKHH PA3PbIB CBS3CH.

[TOHSTHE O TTPOMEKYTOUHBIX YACTHIAX, CTPOCHHE TIPOMEIKYTOUHBIX YaCTHLL (painKaiel, Kap-
OOKATHOHBI, KAPpOAHUOHBI).

Wudpakpacuas cnekrpockonus. [pupona MK-crexrpos, crocoObl MX M300paxKeHus, Xa-
PAKTEPHCTHYECKHE YaCTOThI MOITIOCHHS.

JaeKTpoHHAs cHeRTPocKonus. [Ipuposa CrekTpoB, TUTIBI JICKTPOHHBIX MEPEXOLOB, NOHA-
THe 0 XPOMO(OPHBIX IPYIIHPOBKAX, CNOCO0 M300paKeH s Y@ cnektpos. CneKkTpbl NPOTOHHOTO
MATHHTHOTO pe3oHanca. IIpupoaa, OCHOBHbIC XAPAKTEPUCTHKHM: XHUMHYCCKHMH CIABML, MHTCHCHB-
HOCTb, MYJIBTHILICTHOCTh CUFHANIOB IIPOTOHOB; CHUH-CIHHOBOE B3aNMOICHCTBHE.

Macc-criekTpomerpust. OCHOBHBIC TNPHHIMIIBI, MOJICKYJISAPHBIH HOH, H30TOIMHBIH COCTaB
MOHOB, OCHOBHBIE TTYTH (hparMeHTaLNH BAKHEIIINX KIACCOB OPTaHHYECKUX COeMHEHHH.

Paznen 2. YIVIEBO/10PO/1bl

Tema 2.1.AnKaHbI

Conepanne. Crpoenne, romonorus, npupoaa C-C n C-H ceasei, usomepus, reoMeTpHs
MOJIEKY.IBI, MeKaTOMHBbIe paccTosiuns. Bpaienue sokpyr C-C ceszeil. [lonsaTre 0 kKoHQOpMaLUAX HA
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npumepe koHdpopmauuii straHa u 6yrana. [lousTue o npocTpaHcTBEHHBIX npensaTcTBuaX. Kondopma-
HUHH 2OUd-, anmii-, 3aCIIOHCHHEIEC.

XuMHYeCKHEe CBOMCTBA alKaHOB. [[OMO- M reTepoanTHYECKuit paspbl cBA3H. X/10pUPOBAHHUE
MeTaHa, MeXaHu3M LenHol paaukansHoi peakuun. OTHOCHTEIbHBIE CKOPOCTH Xyopuposanus C-H
CBA3en pasiH4HOro THIA (I'IepBH'-lelX. BTOPHYHbIX, TpeTl’ILlelKL C'l‘pOBHHE‘ AJIKHIBHBIX PaHKall0B,
X CTaOMIBHOCTE. rlril'lepl(OH'b}O['ﬂLll'lﬁ. CeneKTHBHOCTh XJIOPHPOBAHHUA H 6pOMl'IpUBE:lHH$l dJIKAHOB.
WU36upaTebHOCTh peakinu W Temieparypa. Jlpyrue pajnkanbHble peaklun ankaHos, KpekuHr tep-
mudeckuil. OKMCIICHHE, TOPEHHE.

MeToabl NoJIyuYeHHs ATKAHOB (MCMOMb30BAaHHE META/IOPIaHHYeCKUX COEAHHEHHH, MHIPHPO-
BAHKME HENpPee/bHbIX COEIMHEHNI, INEKTPOIN3 Coleil KapOOHOBBIX KHCIIOT).

Tema 2.2.AJIKeHbBI

Coaep:xanne. DIeKTpoHHOE cTpoeHHe aABoiHOMN cBasu C=C. DHeprus o- ¥ 7 - CBA3H B ITH-
nene. ['eoMeTpHUecKas H30MEPHS: YuC-mpanc- HOMEHKIATypa.

I'napupoBaHue aaKeHOB.

[TonsiTre 0 HYKJICOQHUIBHBIX U 2JCKTPOQUIILHBIX peareHTax.

JnekTpoduibHOe NpucoeuHenne K ankeHam. OOmee npeicTaBIeHHe O MEXaHU3Me peak-
11Mi1, OHMEBBIE HOHBI, CKOPOCTb OrpeAenaoilas ctaaus. CTepeoceneKTMBHOCTD Mpoliecca.

[Ipucoeannenue xiopa n Gpoma K ankeHam. MexannsM, CTEPEOXHMUSL, BIMAHIE 3aMECTHTE-
JICH Ha CTEPEOXHUMHIO NPHUCOCANHCHHS

I'uaporagoreHnpoBanue. PernoceIeKTHBHOCTE IICKTPO(YHIBHOrO TPUCOCANHEHHS K ajIKe-
Ham. I[lpasuno MapkosHukoBa. CTabHILHOCT, MHTEpMeaHaTa (KapbokartHoHa). BiisHue 3aMecTH-
teneit npu C=C ¢BA3M Ha CKOPOCTH npucoeannenus. Mckmouenns u3 popmansHoro npasuna Map-
KOBHMKOBa: (1) npucoeaMHeHne K eKTpOHOAeDHIMTHBIM anKkeHaM, (2) npucoeanHenue OOpaHOB,
(3) paankaapHOE MPHCOCANHEHNE. PaclINpEeHHOE TONKOBARHE TIPaBHIa MapKOBHHKOBA.

O30H01H3 agkeHoB. OKHCINTEIbHOE H BOCCTAHOBUTEIBHOE PACLICIIJICHHE 030HHI0B,

OKHCIIeHHEe aAKEHOB J0 AHOJOB M ATMOKCHAOB! I'MAPOKCHIMPOBAHHE MEPMAHIaHAaTOM Kaiaus
o Baruepy, TeTpaoKCHIOM OCMHSl, THAPOKCHINPOBAHUE Yepe3 THAPOIN3 d10Kken08 1o Tpuesxae-
By. CBOGOAHOpAIMKATBHBIC PEAKIIHA: PUCOeIMHenne GpPOMUCTOro Bogopoaa no Xapauly, HHHIHA-
TOPBI pPeakiMi, MEXaHu3M.. AJUTHABHOE TajJOT¢HHPOBAHKE; MOTYYeHHE XJIOPHCTOrO alinia H3 mpo-
NuIeHa B ra3oBoi ¢ase.

[Toanmepusanus aakeHOB: KATHOHHAsA, AaHMOHHAA, pajuKaibHas. CHHTE3 a/lKeHOB: PEAKLMH
3NHMHHIPOBAHHS, CTEPEOCENEKTUBHOE THIPHPOBAHIE ANKHHOB, peakuus Burrura- Xophepa, MeTa-
TE3UC ATKEHOB, peakimsi Xeka, KPEKMHI M JIerH/IpHPOBAHNEC aIKaHOB.

Tema 2.3.Anxaanennpl

Copepakanne. /lueHbl: a) CONPsKEHHBIC, O) QILICHDL. S-yUC- 1 S-Mpanc- koH(popmauuu. 1,2- 1
| 4- MPUCOCINHEHHE K CONPSIKCHHBIM AucHaM. KHHETHYCCKN 1 TePMOJMHAMHYECKH KOHTPOJIMpPYe-
Mble peakiuu. Peakums Jlnneca-Anbaepa kak meroa oOpasosannsi C-C cBsi3eH M CHHTE3a WIECTH-
WIEHHBIX LHUKJI0B. JlueHbl 1 aueHo(uiIbl. MexaHn3m peakium.

MeTobl MOAYYeH s CONPSKEHHBIX NEHOB B NPOMBILLIEHHOCTH U B J1a00paTOPHH, HCIIONb-
30BAHME PeaKUMil, KATATH3NPYEMbIX MEPEXOJAHBIME METAIUIAMH U HX KOMIUICKCAMH.

Tema 2.4. AJIKMHBI

Coaepskanme. IEKTPOHHAS NPUPOAA TPOIHON yriepos-yrnepoanoii cesasu. Crpoenne
auermiaena.  CTepeocenekTuBHOe  ruapuposanue  ankuHoB.  CH-KHCIOTHOCTH  QJKMHOB.
Mcnonp30BaHne AUCTWICHUIOB B OPraHMYecKOM CHHTe3e. DNIEKTPO(HILHOC TPHCOCINHEHHE K
ankunaMm, CpaBHeHHe pPeakUHOHHOH CMOCOOHOCTH alKeHOB M alKHHOB. ['Haparauys ajaKuMHOB
(peaxuus Kyueposa).

OKMCIUTEIbHAS HMEPH3allid TEPMUHAIBHBIX AJKHHOB B TNPHCYTCTBHH COSAMHEHHIl MEIH.
HykneodumpHoe npucoeanterne K ankiuuam. CHHTE3 BHHIIOBBIX 5(QHPOB.



Metoabl CHHTE3a alKMHOB: HCIIONL30BAHME PEAKLMH JTHMHHHPOBAHUSA, AlCTHIECHH/I0B Me-
TAJI/I0B, PEAKIMH, KaTaIu3upyeMble IIepeX0aHbIMH METALIAMH, MATPALIs TPOHHON CBA3H, PeaKuus
®asopckoro-Penre.

Tema 2.5. AMHUHK/IHYECKHE YIJIEBOA0POAbI

Conepanne. Knaccudnrauus anniusiios. Tnnbl HANPS/AKEHUA B IHKIOANKAHAX W 101pa3-
AeleHne UMKIOB HA Mable, CPeHHE UKL M Makpounknbl, CTpoeHue UKIIONponana, IHKIo0yTa-
Ha, MKJIONEeHTaHa, uMkIorekcana. KoHdopMalmoHHbli aHanm3 UMKJIOreKCaHa, AKCHAIbHbBIC M DKBa-
TopHanpHble CBSA3U B KOHGOpMalny "Kpecao" LHKIOreKcaHa. Kondopmauun MOHO- U AHM3aMELICH-
HBIX MPOM3BOAHBIX ULMKIOrexcana. Biusue KOHPOPMALUHOHHOIO MOJOKCHHA (YHKUMOHANBLHBIX
IPYTIT HA UX PEAKLMOHHYKO COCOOHOCTh Ha NPUMEPE PEAKLMil 3aMEILeHHS, OTIUCTIICHHS i OKHCIIe-
HUSA.

MeToibl CHHTE3a COeMMHeHHil psia WHK/IoNponana 1 uukiooyTana. OcoO0eHHOCTH XHMHYe-
CKHX CBOJCTB COEIMHEHHI ¢ TpeXwieHHbIM LHKI0OM. CHHTE3 COeAMHEHHI psiaa LUKIONEHTaHa M
nuKorekcada. CHHTE3 COEIMHEHHI CO CPEIHHM pasMepOoM LUKIIA.

Tema 2.6. ApoMaTHYEeCKHE YIVICEBOIOPOAbI

Conepxanne, Ctpoenne Genszona. @opmyna Kekyre. Apomarnunocts. [Ipasuno XIOKKensl.
KpuTepn apoMaTHYHOCTH: YHEPreTUUECKHiT, CTPYKTYPHBIH, MarHuTHbIH. IIpu3Haku apoMaTH4HOCTH
(peakiOHHas CrloCOOHOCTD).

TTpOMBILIIEHHBIE NCTOYHNKH APOMATHYECKHMX YIICBOAOPOIOB. Prdopmunr. JlaGopatopHbie
METOIBI CHHTE3a: KPOCC-COueTaHHe, TPHMEpH3allisi ALETHICHOB, KETOHOB, peakums Ppuaens-
Kpadrca, apoMaTi3aius LHKI0AJIKAHOB, BOCCTAHOBIICHHE KUPHOAPOMATHUECKHX KETOHOB.

CpoiicTBa KOJbLEA # anudaTHyeckoil GOKOBOI LeNH B apOMATHUECKHX yriesogoponax. I'na-
puposanue. Boceranosnenue no bépuy. CBOOOAHOPAANMKAILHOE ralOreHNPOBAHHE TOIYOIA H €ro
romonoros. Okucienme 60KOBOMH Leny aJknI0EeH30/10B U NOJUKOH/IEHCHPOBAHHBIX apOMaTHYECKHX
YIII€BOAOPOIOB.

nekTpoHIBHOE 3aMEIIEHHE B apOMATHYECKOM Psy.

Krnaccndukanus peakuuii apoMaTHYECKOro 3JCKTPOQHIBHOIO 3aMeLIeHHS. O0wmue npen-
CTaBIEHMs O MeXaHH3Me peakiuil,. [Ipeacraienue o m- u o-KomIuiekcax. Biansaune 3aMecTHTENs Ha
CKOPOCTh M HampaBlIeHHe dIeKTpouIbHOro 3amentenns. CormacopaHHas u HECOTACOBAHHAA OpH-
eHTauus.

Hutposaune. Hurpytowue arentbl. Mexanusm peakuun nutposanus. Hurpopauue fenzosna
M ero 3amelleHHbIX. [anorenuposanue. [ajoreHnpyiomme arenThl. MexannsM peakiuy rajloreHu-
pOBaHHs apeHOB M MX npou3BoHbX. CynbdupoBaHue. Cynbupyroue areHTsl. MexaHu3M peak-
LMK

Anxunuposanue apexos 1o @puento-Kpadrey. AJKHIHPYIOMME Ar€HTbL. MexaHHu3M peak-
uun. Tosmankuauposanue. [10G04HbIC NPONECCH — M30MEPH3ALIMS ATKHIHPYIOUIEIO arcHTa U Ko-
HEYHBIX MMPOAYKTOB.

AuninpoBanne apenos no ®puaemo-Kpaprey. Aunianpyiowme arenrel. Mexanusm peak-
LMK,

Pasznen 3. AJTOTEHOITPOU3BO/IHBIE

Tema 3.1.aj1oreHonpon3BoaHbie ATH(ATHYECKOr0 Psi/ia

Coaep:kanne. Peakuun HyK1€0(UILHOIO 3aMEUICHHS Y HACBILEHHOIO aTOMa YI/Iepoaa B ai-
KWITATOreHHaX, KaKk MeTOA CO3JaHMs CBSI3M YIIIEpOA-Yriaepoj, YIIaepoa-asoT, yriepoa-Kuciopoa,
yriepos-cepa, yriaepoa-pocdop: nonydenne alKuarasoreHuaoB, CUPTOB, THOJIOB, MPOCTRHIX apu-
POB, HUTPOCOEIMHEHHIT, AMHHOB, HUTPHJIOB, CIOKHBIX (HPOB W Ap. THIIbI HYK/JICO(HIOB: aHHOHBI,
HeHTpPanbHble MOJICKYJIbl, PACTBOPUTENHN. Y XOSALIHE IPYIIIbL. Knaccupukauns no mexanusmy: SN1
u SN2. BiusiHne mpoCTPaHCTBEHHBIX (AKTOPOB Ha CKOpocTh peakuuii. KapOokarnoHsl, (haxTopsl,
onpejensoue uX ycTrodunBocTh. Ileperpynnuposku KapOOKaTHOHOB. MeTO/bl ICHEPUPOBAHHSA
kapGokaTtnoHOB. [TonsTHE O HOHHBIX Mapax.



Bunun-, penun-, ammnn- u 0€H3MI- rajloreHu/ibl U o-ragoreHkapOOHMIbHBIC COEIMHEHUS B
peakiHAX HyKIe0(HIbHOrO 3aMeILICHHS.

[Mpupoaa nykneopuna. HykreodpuabHocTe M OCHOBHOCTD. TToaspusyeMocTs M CObBATALMA
aykiaeoduiaa. Markocte M KecTkocTh Hykneoduna, Konkypenuus SN u E peaknmii. a-Dddexr.
Brausuue npupojibl paCTBOPUTENs HA MPOTEKAHME PEaKLnii HyKI1eo(uIbHOro 3aMelieHus, Gunomnsap-
HbIE, ANPOTOHHBIE pacTBOpuTenH. BiausHue npupoasl yxoasuiei rpynnsl. OneHka HyKIeo(pyrHocTu
rpymnsl. MeTo/ibl CO3aHUs XOPoIei yXoseil rpynnel: IpPOTOHMPOBAHKE, IPUPHI CHIIBHBIX HEOP-
FaHMYECKUX KUCIIOT, MeKTpOohuabHbIH KaTanus. BaxkHeHmne npuMepbl CHHTETHYECKOTO UCTIONB30-
BAHMS peaKiuit HyK/1€o(pHIBHOTO 3aMeLLeH s, MeTOoIbl CHHTE3a AJTKHITaJOreHHI0B.

Peakuuu 31MMMHHPOBAHM.

KoHKypeHIMA ¢ peakuMsaMH HYKICO(DHJILHOrO 3amemeHus. MexanusMpl 3IHMUHAPOBAHUS
(El, E2). OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHMsi 3THX peakuuii: mpasuna [Nodmana u 3akuesa.
Hcenonb3osaHie peakinil 3 IHMHHHPOBAHHS /U1l CHHTE3a a/IKeHOB, JIHEHOB M AJIKHHOB.

Tema 3.2.I'a10reHONPON3BOAHBIE APOMATHYECKOIO Psia

Coaepxanne. MexaHu3M MpUCcoeANHEHUA-0TINETICHNS SNar, MPUMEPELI PCAKLINHM H AKTHBH-
pyIoliee BIHAHUE YIEKTPOHOAKLEIITOPHBIX 3aMeCTHTENIEH.

MexaHu3M OTLIEIUIEHUA-NPHCOS/IMHEHIS HA TIPUMEpPE NpeBpallieHus ranorenden3onos B de-
HOJIBI Fl apOMAaTHYECKHE AMHHBI.

Pasnen 4.'MIPOKCUJICOAEPKAIUME ITPOU3BO/JHBIE
Tema 4.1. Cnuprsl

Conepxanne, CriocoObl CHHTE3a OHOATOMHBIX CIIUPTOB: N3 ANKEHOB, AJIKWJITaJI0reHHI0B, ¢
HCIIONB30BAHMEM PEaKTHUBOB | pHHBAPA, BOCCTAHOBICHHEM KapOOHMIIBHBIX coeanHeHHH. [Ipombiiu-
JICHHBIC Cr1OCO0B! CMHTE3a METAHOJ/IA, HTAHOJIA,

CBo#cTBa CITUPTOB.

Crnuprel, kaK cnadeie OH-kucnoTel 1 kak ocHopanus JIsionca. DQupsl CIMpTOB W HEOPraHH-
yeCKHX KMCI0T (cepHoit, gocdoproil, GochopueToii). 3ameleHHe ruApOKCHILHONH IPYIIIBL B CIIHP-
Tax Ha rajoren. Peakuns cniupToB ¢ razorenngamu Gocdopa n XIOpHCTBIM THOHHIOM. MexaHusm 1
crepeoxumus 3amemennst. Jlernapatauns cnupros. OkucneHue cnupToB. BakHeHume MeToibl
peareHTsl, MPUMEHAEMbIE /U1 OKMCICHHS CIIHPTOB.

JByXaTOMHBIE CITHPTLL.

OcoOeHHOCTH XUMHUYECKHX CBOMCTB. [IpuMeHeHne 11HoJ10B.

MeToabl CHHTE3a AMOIOB: THAPOKCHIMPOBAHNE AIKEHOB, MCNOIB30BaHue peakunu Pasop-
ckoro-Perine, BOCCTAaHOB/IEHHE O,0-AUKAPOOHOBBIX KHCIOT MM MX 3(QHPOB, BOCCTAHOBUTEIBHAS 1H-
MepH3alHsa KETOHOB.

Tema 4.2. @enodbl

Conepxanne. MeToasl cuHTE3a (DEHONOB: WICTOYHOE IUIABJICHHE COJEH CYIb(OKHCIOT,
APWIITAJIOreHHIOB, IHA30COCAMHEHMH, KyMOIbHbIH Merod. CBOHCTBAa (DEHONOB: KHCIOTHOCTD,
TAyTOMEpHsi, CHHTE3 MPOCTBIX M CIOKHBIX (pupos, meperpynnuposka ®puca, 31eKTpopuiILHOE
3aMeLIeHNe, B TOM uMcie Kapookcnanposanne no Koanbe, popmunuposanne no Peiimepy-Tumany,
Bunbemeiiepy. neperpynnupoBka almHioBsix dhupos denonos (Kusiizena), okncnenue (GeHoIOB,
APOKCHUIIBHBIE PA/IUKATIBL.

Pasnen 5. IPOCTBIE D®UPLI

Conepxanne. CHHTE3 U3 CIHPTOB, ATKEHOB M ANKUATANOreHH10B. CBOHCTBA: KOMIUICKCHI C
KHCIoTaMu JIbloKca, paulenieHue KHCI0TaMu, THTHHOPraHHIECKHMH COeIMHEHUAMH, 00pa3oBaHue
nepekuceil. Oxcupanbl. PackpbiTHe LIMK/IA B OKCHpaHaXx.



Paszen 6. A3OTCO/IEPKALIME INPOU3BO/IHBIE YIVIEBOJOPO/10B

Tema 6.1.Hurpocoeaunenus

Coaepkanme. Cuntes andaTHIecKUX HUTPOCOCAMHCHHI: HUTPOBAHKE, PCaKLUysi C HUTPH-
Tamu, okucieHue amuHorpynmel, CpoitctBa HuTpocoeauneHnit:  CH-KHCIOTHOCTB, TayroMepus,
KOHICHCALIMs ¢ KapOOHWIbHBIMM CO€IMHEHUsAMU. BOCCTaHOBICHHE B AMMHBbL. Bakneine npome-
JKYTOUHBIE IPOYKTBI BOCCTAHOBJICHUS HUTPOOEH30/1a B KHCIIOH H ILIEJIOYHOH cpejie.

Tema 6.2.AMHUHBI

Conepsanne, CHHTE3: anKMIMPOBAaHUE aMMHaKa W aMHHOB, CHHTC3 ["abpuass, BOCCTAHOB-
JIeHHEe a30TCOIeP KAIINX COeJNHEHH, BOCCTAHOBUTEIbHOE AMHHHPOBAHKE.

CpoiicTa aMHHOB. OCHOBHOCTb, PEAKIMH: aJKHIIIPOBAHUE, ALMIHPOBAHHE, HYKICODHIbHOE
NpHCOEMHEHHe K KapOOHMIBHOI rpynine. 3ainTa aMHHOTPYIIIBL. Tepmuueckoe pasnoKeHue ruji-
POKCHIOB TeTpaankuaamMmonus 1o odpmany. B3anmoaeicTsne nepBuiHbIX, BTOPHIHBIX H TPETHH-
HBIX anuaTHYECKUX H APOMATHHECKHX aMHHOB C a30THCTOH Kneaotoi. OkucieHne aMuHoB. Peak-
LMK YIEKTPOPUILHOTO 3aMellens B OCH30IbHOM A1pe apOMAaTHIECKIX AMHHOB.

Tema 6.3./InazocoegHHeHHA

Copep:kanne. Jlnazo- n aso- coeaunenuns, Comn AMA30HM. JlnazoTupoBaHue MEPBHYHBIX
apOMATHUECKHX AMHHOB. ATEHTBI 1Ma30THpoBaHus. HUTPO3UpOBAHHE BTOPHYHBIX M TPETHHHBIX
amuHoB. [ToBeaeHue coseil AMa3oHMA B LLEN0YHON Cpejie.

Peakiny AHA30COCAMHEHHIT C BBIICICHHEM a30Ta. TepMHUYECKOe Pa3JIOKEHHE apHiLINa3oHHA
(peaxuns 1llumana u oGpasoBanue (GEHOOB), PEAKIHS ¢ HOIUA-HOHOM, 3aMCIICHHE AHA30TPYIIILI
Ha BoopoJ1. Peakuus 3anameiiepa wist BBCACHUS rajJoreH-, IHAHO-, HUTPOTPYTITI. Peakuuu a1m1a3oco-
elMHeHMil Oe3 BbIAEJEHHS a30Ta: BOCCTAHOB/ECHHE, azocoueTanue (TpeOOBaHMA K a30- M 1MA30-
komronenTam). Ipumepsl asoxpacureneii (METHIOPAHIK).

Pasnen 7. KAPBOHWJIbHBIE COEJIMHEHUS

Coaepaanne. MeToBI MOIYUCHNS ATbACTHIOB W KETOHOB: OKHCJIEHHE CIIHPTOB, O30HOJIHI
ATIKEHOB, HCIIOIB30BAHME PeaKiiii ruapoOOpHPOBaHIs, MATHUIOPTaHUYECKUX COCAMHeHNH, Kynpa-
TOB, OKMCIHTEIbHOE pACIIEIUICHHE [HOIO0B, MMMHAKOIMHOBAs MEPErpynnupoBKa, BOCCTAHOBJICHHE
KapGOHOBBIX KHCIOT M MX TIPOM3BOHBIX, ITMPOIH3 COICH KAPOOHOBBIX KHCIIOT, THAPOIIHS e~ [Ira-
J0reHn/ 108, peakuus Kyueposa, Bakep-nipotecc’, ruapodopmuinposanue ankeros. Cunres kapbo-
HUIBHBIX COEJAMHEHMH C MOMOLIBIO peakiuil KOHAEHCaluu, ¢ HCMNONAb30BAHUEM AlLCTOYKCYCHOTO
3upa. Ocobbie crnocodbl CHHTE3a APOMATHHECKUX KAPOOHHIILHBIX COEIMHEHHI.

CTpoeHHe albJCIHI0B U KETOHOB. Du3nyeckne CBOHMCTBA allb/IErM/10B, CPaBHEHHUE CO CIIMP-
tamu. CpaBHEHNE HEPTHIT OAMHAPHBIX H ABOMHBIX CBS3CH YIJIEPOA-YTJIEPO H YTICPOA- KHCIOPOL.

[lprcoeauHenne Hyk1eopuIoB K KapOoHnbHON rpynne. Pasnniue B peakHOHHOMH croco0-
HOCTH MEK/Y AIbJeruaaMu M KeTtoHamu. DPOEKTl 3aMecTHTENeH. OOGparnMoCTb peakuuu, Mexa-
uu3Mm. [lpuMepsl peakiuii: ruaparamus, NPHCOSHMHEHNE CIIHPTOB, ruapocyiab(pura HaTpus, LHAHU-
CTOr0 BOAOPO/A, aueTuiacHos. [IpucoeiMHeHHEe a30THCTBIX nykiaeodnnos. Umunel. OKCHMBI, FTHAPA-
30HBI. Y POTPOINHH,

Peakius KapOOHW/ILHBIX COSAMHEHUH ¢ MarHui- 0 IMTHHOPraHUYECKUMH COCTHHEHHAMH.

BoccTaHoBIeHHE KapOOHMIBHBIX COGIMHEHMIT, OCOOCHHOCTH HCIOJB30BAHMS LiAlH4 u
NaBHa. Ipespamenne C=0 rpynns 8 CHa.

Peakuns Kannuiapo.

Peakiin, MPOTEKAIONIME Uepe3 00pa3oBaHie eHOIbHOH (OPMbI.

Brusune C=0 na kucnotsocts o-CH cBsseii B kapGoHmabHbIX coenunenusax (KC). CpasHe-
une kucaotaoetd KC u cnupros. EHonu3anms, kKarajn3npyeMas KHCJI0TaMH i OCHOBAHHAMH.

[anoreHnpoBanue KapOOHMILHBIX coeanHenmit. ['anodopmuas pearims.

AJIbAONBHAS KOHICHCAIMS B KHCIIOH M 11e104HOi cpefe. KpoTOHOBas KOHACHCALMA, [Tous-
THE «METHIICHOBOI» M «KapOOHMILHOH» KOMMNOHEHTbl. HelocTaTky KIacCHYeCKOro BapHaHTa allb-
JI0/IbHO-KPOTOHOBOIT KoHAeHcaumn. HanpapienHas aib10/bHas KOHACHCALHSL.

Peaxunsa [lepkuna. beH30MHOBas KOH/ICHCALIN.

o.f-HenpenensHble anbaernisl u keTonbl. Criocobsl cuHTE3a. Peakunu 1,2- u 1,4- npucoeau-
HeHHUs HA IPHMEPe aMHHOB, [IMAHKCTOrO BOLOPO/A, METAIOPraHHIECKHX COeAMHEHHH,
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Oxucnenue kKapOOHWIBLHBIX coeanHeHui. Vcrnonb3oBaHne XpoMaToB, NepMaHraHara Kauus,
couieii cepebpa, aBTOOKHCIICHHE AJlbACT HI0B.
CnoxuoapupHas KOHIEH CALHs.

Pasnen 8. KAPBOHOBBIE KUCJ/10Thbl 1 UX IIPOU3BO/JHbIE

Conepaxanne. Crioco6bl cHHTE3a KapOOHOBBIX KHC/IOT: OKHCICHHE CIIMPTOB, KAPOOHMIBHBIX
COEAMHEHHI1, HENPEACAbHBIX U AJKHIAPOMATHYECKHX COCAMHEHHI; THPOIN3 HHUTPHIOB H APYTHX
NPON3BOIHBIX; HCITOAB30BAHUEC METANIOPraHUYECKUX COCIMHEHUI; CHHTE3bI ¢ MAJIOHOBBIM M alEeTo-
YKCYCHBIM 3(HpOM, TaIo(GOPMHas PeakiMs; IPOMBIILICHHBIE CIIOCOOBI CHHTE3a BAKHEHIINX KHCIIOT,

Baskueiiiuue cBoiictBa KapboHOBbIX KHen0T. CTpoeHHe KapOOKCHbHON rpynnbl. Pu3uko-
XHMHYECKHE CBOICTBA KMCJIOT: ACCOLMALINA, IHCCOLHALINS, BINSHHE 3aMECTUTEIIEH HA KHCIOTHOCTD,
3aMellleHNe THAPOKCHIILHOM TPYIITBEI, BOCCTAHOBICHUE, CHHTE3 Npon3BoaHbIX. [lekapOokcuiiposa-
Hue: Tepmuyeckoe, no KomnsOe. peakums bopoanna-XyHCAMKKepa, MUPOJIMTHYECKAs KETOHNU3ALMSA.
Peakuun no a-atomy (I'ennb-Ponbrapa-3eaMHCKHIT).

[Ipon3BoaHbie KapOOHOBBIX KHCAOT. Ianorenanrnapuibl. CHHTE3 XJIOPAHTHIPHIOB H3 KHC-
JIOT.

AHTUAPH/IbI KapOOHOBBIX KHCIOT M KeTeHsl. Baskneiimne coiicTa. Ci1okHbIE S(UPEL. Cun-
TE€3 U CBOHCTBA.

CunTtes aMu0B KapOOHOBBIX KHCIOT. CBOICTBA: MHAPOIN3, ACTHAPATALINS, BOCCTAHOBIICHHE.
Hurpunel. Cunrres. CpoiicTBa: rusipoaus, kKucaotHocts o-CH cassei.

Henpenenbubie knesnorel. CHHTE3: peakunu Kuepenarens, Burrura, Ilepkuna, Xeka, u3 p-
OKCHKHCIIOT. ZKHpBI.

JIByXOCHOBHbBIE KHCI0Tbl. CHHTE3 BayKHEHIINX ANMKAPOOHOBBIX KUCIOT. OCOOEHHOCTH XHMH-
YECKMX CBOMCTB M HMCMOIB30BaHHME B cuHTe3e. CHHTE3bl C HCIOJIB30BAHHEM MATOHOBOTO 3¢Hpa.
dranesas u TepedraneBas KHCIOTHI, MOIYYCHHE B TIPOMBIIIIEHHOCTH. MTAIMMHA H €0 HCIIOJIB30-
BaHHe B cuHTe3e. Dymaposas ¥ MaIeHHOBAsI KHCIIOTHI, X 3(HPbI ¥ UCIOJIb30BAHNE B CHHTE3E.

Pazaen 9. TETEPO®PYHKIIMOHAJIbHBIE COEJJMHEHUS

Tema 9.1. M'MAPOKCHKHCIOTDI

Conepxanue. o, B, y-THAPOKCHKHCIO0TBL Crioco0bl MOIYYCHUS: U3 TAI0TCHO3aMCIICHHBIX
KHCIIOT (ruaponus). n3  KapOOHWIBHBIX  COEAMHEHMI uepe3 THAPOKCMHUTpUIBL  (O-
rUAPOKCHKHCO0THI). [lonyuenne B-ruapoKCMKNCnoT no peakuun Peopmarckoro.

duznueckne 1 XuMHUeckue cBoiicTBa. OCOOEHHOCTH CBOUCTB -, -, W Y-IHAPOKCHKNCIIOT.
Jlaktuael. Jlaktonsl, Monounas kucinora. Bunnesie kucnorbl. CTEpeon3oMepHs MOJIOYHBIX U BHH-
HBIX KHCIIOT.

Tema 9.2. AMHHOKHCIOTBI, HENTHABLI H DeIKH

Conepxanne. o, B, y-amunokncaotsl. Koudurypauus npuponsbix L-amuHokucaor. AMgpo-
TEPHOCTh, M303JICKTPUYECKas TOUKa. DJIeKTPodopes.

Xumuueckue csoiictea -COOH u -NHz rpynn. Xenarel. beraunsl. Ilosenenue npu Harpesa-
Huu (cp. ¢ okcukucaoramu). CHHTE3 CIOKHBIX 2GupoB 1 N-alHINpOBaHUE — NYTh K NENTHIHOMY
CHHTE3Y

Baskueiimue cnocoGpl CHHTE3a aMHHOKHCIIOT: M3 raloreHKkapOoOHOBBIX KHCIOT. benkn. HYersl-
pe YPOBHs OPraHM3ailii HATHBHBIX OE/IKOB.

Tema 9.3. OKCOKHCIOTEI

Conepaxanne. Cpoiictsa aueroykcycHoro s¢upa (AYD). Tayromepns. BiusiHne pactsopu-
Teneil Ha NoJokeHue papHoBecHs. CHHTE3BI ¢ HCnonb3oBaHneM AYD. KeToHHOE M KHCIOTHOE pac-
wennenune. AYD. Jluannon AYD u ero pasie/ibHOE alKHIMPOBAHUE.

Tema 9.4. Yraesojabi
Copepxanne. Knaccuduxauus yrnesoaos; no konudectsy aromos C; no nanuynio C=0 niu
CHO rpymir; mo KoJM4ecTBY UHKINYeCKHX (QparMeHToB. Ajb103bl U KeT03bl. CTEPEOXHMHUS allbI03
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1 KeTo3 B npoekiusax dumepa. Lukanyeckne nosyaueTatm aibI0rekcos: TIIOKONHPAHO3LL 1 [TIH0-
kohypanossl, - i B-anomepsl. Gopmyibt Xeyopea s dHOMEPHBIX MOHOCAXAPH/IOB. CrepeoxuMHs.

Kos1puaTo-1enHas TayToMepus yriaeBo10B, JMUMepbl, aHOMEPBI, MYTapOTaLHA. XuMHYECKHE
CBOMCTBA TUIIOKO3BI KAK albierunaocmupra: D-gpykTosa Kak npeactaButesb Keros. Jlucaxapuibl.
MabTo34. 1e11001034, 1akTo3a, caxapo3a. BoccTaHapauBaioline 1 HEBOCCTAHABIHBAIOIINE Caxapa.
[lonucaxapupl - Kpaxmaj, TIMKOreH, [ENI0/103a, HHTPOKNeTYaTKa. Bucko3Hnoe BOIOKHO, IPOM3-
BOJCTBO Dymaru.

Conepkanue 1a00PATOPHBIX 3AHATHI 110 AMCUMIVIHHE
Pazzen 1. BBEAEHUE. OCHOBHBIE INIOHSATHSL. METO/IbI BbIJEJEHUS U OYUCTKH
OPIAHUYECKHX BEHIECTB.
Copepaanne, [lpocras neperonka rnpu arMoc(epHOM JIaBIeHHH. DKCTPAKLHS TBEPABIX BELICCTB.
OnpeneneHie OCHOBHBIX (DH3UKO-XHMHUECKHX fokasareneil OpraHu4eckuX BellecTs (TemmepaTrypa
T1aBJICHHSL, [TOKA3aTelb IPEJIOMICHHMS).

Pasnen 6. A3OTCOJAEPKAUIME NMPOU3BOJAHBIE YIVIEBOAOPOAO0B.
Tema 6.3, /Inazocoe1HHEH .
Coaepxanne. Cunres B-nadroaopanixa

Paszuen 8. KAPBOHOBBIE KHCJIOTBI.
Tema 8.3. ApomaTnyeckue KapooHOBbIe KHCI0ThL
Conepskanne. Cunres OeH30HHON KHCIOTbI

5. OLIEHOYHBIE CPEJCTBA /151 TEKYHWEI'O KOHTPOJIS1 YCIHEBAEMOCTM,
MPOMEJKYTOUYHOM ATTECTAIIUHA I10 UTOI'AM OCBOEHHS JUCHUILJIHHBI
1 YYEBHO-METO/JIMYECKOE OBECHHEYEHHE CAMOCTOSITEJIbHOM PABOTBI
CTYJIEHTOB

5.1. Texkyumii KOHTPOJIL YCIEBAEMOCTH

Tekymmii KOHTPOJIb OCYLICCTB/IAETCS 110 pesy/ibTaTaM NPOBCACHAA CICAYIOIHX KOHTPOIb-
HBIX MEPOTIPUATHIL:
Peittunr-kouTpoan Nel
Tembl: AJIKaHbl, AJIKEHbI

1. HanuimyTe peakiiiy NoJaydeHHs 2-MEeTHIINpPOTaHa;
1) Ilo peakumnu Bropua
2) Io peakuuu Hdroma
3) Tlo peakunn Konnbe
Jlis 2-MeTH/INponaHa HaMHIIUTE PeaKkiHi: raJoreHupoBaHis, HUTPOBAHUA, Cy/nb(hOOKHCICHHS, e-
THAPUPOBAHMS, TOPEHHA.
Jlist Beex peakiuil yKaKnuTe yCIOBHs IIPOTEKAHMSL.
CocraBpTe BO3MOYKHBIE PEaKLldH, IIPOXO/IAIINE IPH KPEKHHI€ 2-METH/INPOTIaHa.

2. Monyunte 2-MeTHIGYTeH-2 U3 COOTBETCTBYIOLIETO CIMPTA, raJIOreHONPOU3BOLHOTO, JIUTaJIoreHo-
npon3BOAHOro. [list NoayueHHOro 2-meTun0yTeHa-2 HaNMILUMTE Peakuun ¢ BOAOPOAOM, paCcTBOPOM
Gpoma, GPOMOBOIOPOIOM € MOMYHCHHEM MPO/IYKTA 110 TPABHITY MapKkOBHHKOBA M MPOTHB MPABH/IA
MapKoBHUKOBA, BOJOIT, OKHCACHMS B MAKHX H KECTKHX YCIOBHIX, MOIMMEPHIALITH. Jnst Bcex pe-
AKIMI YKQKUTE YCJIOBHSA POTCKAHHS.

3. Hanuiuure ypaBHeHHs PEaKUui, COOTBCTCTBYIOLIMX CXCMAM:
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) CH,COONa »CH , > A » sC,H, »C,H >CO,
2) Aran—A—xuopiraH—A—ITaHon—A—1,2-mbpomiTan—A—stanmon-1,2

PeliTuHr-konTpoan Ne2
Tembl: AJIKHHBI, ApoMaTHYECKHE YI1€BOA0POAbl, ' a10reHONpoOH3BOIHEIE YIVIEBOA0PO10B

1. Hanmumnte peakiuy noay4eHHs aleTHIeHa U3 MeTaHa v KapOuaa Kanbuus. M3 anerniesa nomy-
YyuTe NponuH (B ABe ctaauu). s nponnHa HaNMIINTS peaKkLnH:

) OpommpoBaHus

2) ruapoOpOMHPOBAHHS

3) ruaparaumu

4) ruapHpOBaHUS

5) OKHCJICHHS EPMAHTaHATOM KaJiusl B KHCJIOH Cpe/Ie

6) UHMKIMYECKOH TPUMEPH3ALHU

2. [onyuure Genson n3 auetunena. M3 Gensona noayunte o-HUPOTOIYOI U A-HUTPOTOAY0I. OQHO
13 BewlecTs (J11000€) OKHCIIHTE TIePMaHraHaTOM Kajlusl B KMCJIOH cpeje.

3. a) [loayunte 2-x10pnponaH M3 MOPONaHa, NPONMIEHA, COOTBeTCTBYMOWEro cnupra. M3 2-
XJIOPHpPOIAHA MOTY4HTe CIHPT, MPOCTOi IPup, ClOKHbIT SPUp, HUTPOCOSANHEHNE, HUTPUIL, aMHH,
aJIKCH.
6) [onyuure GpomGenson u3 Gensona. s GpomOeH30/1a HAMUILNTE PEAKLIMH!
¢ BoaHbIM pactBopom NaOH
1) ¢ CH;ONa
2) ¢ CH;3;Br+ Na
3) ¢ CH3Br (8 npucyrctun AlBrs)

PeliTHHIr-KOHTPOabL N3
Tembr: Cnuprel, @enounl, Kapoonuibubie CoeTHHEHN, KapOoHoBbIe KHC/I0TBI

1. Hanumure peakiuy noayuenns 2-0yTaHosa U3 alkeHa, TajJoreHonpoH3BOAHOI0, KapOOHH/IBHOTO
coeaunenms. s 2-Oyranona HanuwKTe peakunuu:

) MerananyecKum HaTpHeM

2) ¢ YKCYCHOI KHCJIOTOH

3) ¢ XJOPOBOAOPOIOM

4) peruapaTauuu (BHYTPUMOJIEKY/IAPHOM N MEKMOIICKYIISIPHOH)

5) OKMCNEHHS MEPMAHTAHATOM Kajus B KMCIIOM Cpe/ie Ml OKCHIAOM Me/IH

2. OCymEeCTBHTE CJIEAYIOLIHE IPEBPALLCHHA:
NaOH CyHg! HNOg.H,SO,
beHoN A - > B

3. Ha 1,l-quxsopuponan nogeiicTByiTe n30bITKOM BOJHOIO pacTBopa IEIOUH. [TonyyeHHBIH IPO-
AYKT BBEMTE B PEAKLIMIO:

1) ¢ meranonom (CH3;OH)

2) ¢ cunuiabHoM kucnoroit (HCN)

3) ¢ ruapocyasdurom Hatpus (NaHSO;3)

4) ¢ amMMMavHBLIM pacTBOpoM okcHaa cepebpa ([Ag(NH;3)2]OH)

5) ¢ BOAOPOAOM
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4, Jlns mponaHoOBOH KHMCJIOTHl HAMMIIMTE PEAKLHH MONYYeHHsl aHTMAPH/A, ranoreHaHruapuia,
amuza, HUTpUaa. J1ns GeH30iiHON KHCIOTh HAMMIIMTE PeaKLHIO TONYYeHHs CI0KHOro sdupa.
J1a waBeneBOi KUCIOThI HAMMILUTE PEAaKIHIO MOITYYCHHUS COJIH.

Ln

15.

5.2: npOME'JH_\f'TO‘-lHﬂH arrecrauus mo UHToramM OCBOCHHUs JHCHHIIIHHBI

Bornpocsl 4715 NOAroTOBKM K 3a4€Ty
Iomonornyeckuit psaa ankanos. Ctpoexne u o0iias xapakTepucTuka cBoicTs. Peakunn 3a-
MEIIEHHS: TaJOreHUPOBAHHE, HHTPOBAHHE.
"omonoruyeckuii psa ankeHos. CtpoeHue 1 0011as XapakTepUCTUKa CBOHCTB. Peakunn nek-
TPOPHABHOTO NPUCOCINHEHHS,
Hanpasienne MPUCOSANHEHNST KHCIOT K HECHMMCTPUYHBIM alkeHaM (rpasiio MapkoBHH-
KOBa M €ro copemeHHoe oobsicHenne). CTpoeHNe, OTHOCHTE/IBHAS YCTOHYHBOCTD M PeaKiiu-
OHHas CrIocoOHOCTh KapOkaTnoHOB. [TepexucHstit 3¢ dexT Kapama u ero o0bsicHeHHE.
Peakuny BBICOKOTEMIIEPATYPHOIO TajOreHUpOoBaHus ankeHoB. CTpOeHHE W OTHOCHTEIbHAs
YCTOWYMBOCTD PAIMKAJIOB alIMILHOTO THIA.
OKHCIeHHE H 030HOJIH3 AIKEHOB.,
MouoMmepsl, 01HromMepsl, nonumepsl. Ilorumepusains ¥ CONONIUMEpH3aLs anKeHOB U J1e-
HoB. [ToHsTHE O HATYPANbHOM M CHHTCTHYECKOM KaydyKax.
CTpoeHHe CONMPSUKEHHbIX AMeHOB, Peakunn 1,2- n 1,4-NpHCOCAMHCHNUS K IMCHOBBIM yIJICBO-
J0poIaM. 3aBUCHMOCTL HANPaBJICHUS IPHCOCANHCHUS OT TEMICPaTyphbl.
[Comosnornyecknii psa ankunos. CTpoeHne 1 0011as XapaKTePUCTHKA CBOMCTB. Peakuuy npu-
COeIMHEHHs BO/IOPO/1a, FAJI0OrEHOB, TaJIOreéHOBO/I0POA0B, KHCI0T U HCN.
CTpoeHHe M MpPHYMHA KHCJIBIX CBOMCTB AIKHHOB ¢ KOHLEBOH TpOiHON cBs3bio. [lonydyenue
aueTiIeHuI0B. IlprucoeanHeHne CliMpTOB U BObI.

. AJTMLIMKITHYECKHE YIJIeBOAOPO/1bI. COBPGMG}{HB]G NpeacTas/ieHHust O CTPOEHHH LHHKIIOa/IKaHOB.

Kongdopmauuu HUKIOreKcaHa.

. XMMHUYECKHe CBOMCTBA LHMKJIOAIKAHOB: I'MApPHPOBaHHE, rajJJOreHHpOBAHUEC, rnaporajorcHH-

poasnue. CBA3b MEKILY CTPOCHHEM M PEAKLIHOHHOH CIOCOOHOCTBIO LIMKIIOATKAHOB.

. Ctpoenne Gensona n 061as XapakTePHCTHKA CBOWCTE apOMAaTHYECKHX YTIeBOA0POIoB. Me-

XaHN3M 'BHGI{TpO(l)HHBHOTO 3AMCHICHHA.

. Peakuun rajoréHHpoBaHmus, HUTPOBAHHA, C}ﬁ'lb(bl"lpOBﬂH}'Iﬂ, AJIKHJIHMPOBAHKs M allUTTHPOBAaHKA

oexszona.

. Banstnue 3aMecTuTeNeH Ha HANpaBICHUE M CKOPOCTh IEKTPOPHIBHOTO 3aMCILCHAS B apo-

MATHYECKHUX COCAMHEHHAX: AKTHBHPYIOUIHE U I€3aKTHBHPYIOLIHE O-, I1- OpPHEHTAHTBL.
BausHue 3aMecTuTeneil Ha HarnpaslleHHe M CKOPOCTh '3J'JEKTpO(l)HHbHO]"U 3aMelleHHs B apo-
MATHYECKHUX COCAMHEHHAX, AC3aKTHBHPYIOLIHE M- OPHEHTAHTLIL.

16. ﬂl‘i}ﬂMt}lLl{:H Hble OEH30J1bl; COTJIACOBAHHAA H HECOIJIAaCOBAHHAS OpHCHTAL A,

f

18.

13

20.

22,

[MonyueHHe M3 TAIOICHANKAHOB: CIUPTOB, MPOCTBIX U CJIOKHBIX IQHPOB, HUTPUTOB, HUTPH-
710B, aMMHOB. Peakunu ranoreHankasos ¢ merannamu (Na, Mg).

[TonyueHne MArHUHOPraHHYecKHX coeiuHenni (peaktusbl I'punbspa). Mx crpoenue u CBOH-
CTBA: B3aMMOJCHCTBHE C ALETHWJICHOBBIMH YIJICBOAOPOJAMHU C KOHLEBOH TPOHHOH CBA3BIO,
CHMPTAMH, KHCIIOTAMH, KapOOHMIbHBIMH COCAMHEHHAMH, JTHOKCHIOM YITICpOaa.

CtpoeHne OAHOATOMHBIX CrnUpTOB. CHHUPTBI KaK ACCOUMMPOBAHHBIE JKHAKOCTH. [Ipuunna
KMCAOTHOCTH cnupToB. Peakuun oOpasosaHus ajlKoronsTos.

XHMHYECKHE CBOHCTBA CIMPTOB: PEAKLHUH C FaJOr¢HOBOAOPOIHBIMU KHCIOTAMH, PCls, BHyT-
pH- 1 MEKMOJICKY/ISIPHAsH JICTHApATaLMs, alUINPOBAHNE U OKHCIICHHE.

. [losydeHne CUMMETPUYHBIX M HECHMMETPHUHBIX NPOCTHIX 3(QHPOB (IIAHHPOBAHUE CHHTE3A

BuibiMcoHa). XMMHUECKHE CBOHCTBA NPOCTHIX (UPOB: OCHOBHOCTH, 00pa3oBaHHE OKCOHM-
€BBIX KOMIIJIEKCOB, pacllerieHne.

OxuoaroMHble (enomnsl. [IpuunHa Kucabix cBOMCTB GEeHO0I0B. DICKTPOPHILHOE 3aMEIICHHE
B SLApO (PEHOJIOB.
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[ 9]
N

D

37.

38.

39.
40.

41.
42.

43.
44,
45.

46.
47.

48.

49.
50.

6.
. CTpoenne KapOOHHIBHOH rpyIiibl. XUMHYECKHe CBOMCTBA au(aTHieckux KapOOHHUIIBHBIX

14

CrpoeHne HHTPOTPYMIbL. TayroMepHbIe NPEBPALICHHs HATPOAIKAHOB. [ToaBUAKHOCTE BO/O-
pojia npu o-yriepoaHom arome. BoceraHossienue HUTPOCOEIMHEHHH

. CTpoeHne aMHHOB: MHOPHIM3AIHS ATOMA a30Ta, KOH(YUIYpalHs MONIEKY/Ibl aMIiHa, MEKMO-

NEKYJIApHBIE BOAOPOAHBIC CBA3H, CBSA3b MEAKLY CTPOCHHEM H OCHOBHOCTBIO aMUHA.

CPeaxin aMMHOB ¢ KHCJIOTAMH, QNKIJIMPOBAHNUE H alHJIHPOBAHHC amMuHOB. Peakuun ¢ a3oTH-

CTOH KHenoToH. Peakiiny apoMaTHUeCKIX aMHHOB C a/b/ICTHIAMH.
Jla3zocoeIMHEeH s CTPOEHHE U N0/1yUeH e, Peakinn ¢ BbIAEICHHEM 1 0e3 BbIJITIEHHs a30Ta.

COCIMHEHMIT: MPHCOCAMHEHHE CIIUPTOB, THAPOCY/Ib(YNUTA HATPHS, CHHUILHOH KHCIOTEL, Isi-
tuxaopuctoro ocdopa, peaktuBos [ pHHbAPA.

. Peakuuy anbaerujaoB H KETOHOB ¢ aMMHAKOM H CI'o NPOU3BOJAHBIMH. rHAPa3sHHOM, Ir’HAPOKCH-

TaMHHOM, (PEHHITHIPA3HHOM.

.Tlpuunna peakunoHHON cnocoGHOCTH BOAOPOAA Y CL-YIVIEPOAHOIO aTOMA. Kero-eHonbHas

TayroMepysi. MexaHu3M ajib10/1bHO-KPOTOHOBOH KOHICHCALIHH.

 OKHC/IeHHE H BOCCTAHOBJIEHHE albAernaoB U KeToHoB. Peakims Kanunuuapo.
. CtpoeHne 1 0COOEHHOCTH XHMHYECKHX CBOMNCTB 0,[3-HenpeebHBIX aJlbJIETHI0B U KETOHOB

(peakuuu MEKTPOPUALHOIO H HYKI€0(HALHOIO NPUCOSTHHEHN ).

. Peakuunonuas Cr1ocoOHOCTh ApOMATHYECKHX albICTHI0B H KETOHOB B peakluAX HYKJICO-

(pMITBHOTO MPUCOETHHEHHUS (PeaKius ¢ CHHWIIBHOI KMCIOTOI M IMIPOCYIb(GUTOM HATpusi).
OKHCIICHNE W BOCCTAHOBICHHE,

. Peakumy KOHACHCAIHMKM apOMAaTHYECKHX aJIbIACIHI0B H KETOHOB: KOHICHCALHS C WIH(baTHHG-

CKHUMM anbierujaMiu M KetoHamu, peakuus Ilepkuna, nepexpecTHas peaxius Kanuuuiapo.
Mx mexaHH3MBI.

. CtpoeHne KapOOKCHIBHOIT IPYNNbl U KapOoKCcHIaT-aHioHa, KneaoTHeIe CBOMCTBA OHOOC-

HOBHBIX KapOOHOBBIX KHCIOT. Peakunu KHCIOT ¢ META/LIAMH, LS04 aMH, KapOoHaTaMH, pe-
akTHBamMu [ puHbApa.

. Peakuns srepuduranun. JlekapbokcnanpoBaHue i1 BOCCTAHOBICHHE KHCIOT.
.TlonyueHue NPOM3BOIHBIX KHCIIOT: CONEH, aMHI0B, HUTPU/IOB, aHTHIPHIOB W FAJIOrCHAHTH-

PHIOB, CJA0KHBIX 2()MpOB. [ HAPOIN3 NPOU3BOAHBIX KHCIIOT.

OcOBEHHOCTH XHMHYECKUX CBOHCTB O.,-HEMpeaenbHBIX KHCIOT. AKPHIIOBas M METaKpHIIO-
Basi KHCJIOTBI, AKPHJIOHHUTPHIL.

OcobGeHHOCTH (U3MYECKUX H XHMMHYECKHX CBOHCTB ABYXOCHOBHBIX KHCIOT. KHcnoTHOCTb.
Peakuun 1ekapOOKCHIMPOBAHUA.

MasoHOBBIH H(pUP ¥ CHHTE3b] HA €r0 OCHOBE.

KHCNOTHBIE CBOMCTBA apOMATHYECKHX KapOOHOBBIX KHC/IOT. BiInsHME NPHPO/BI H Pacriono-
JKEHHS 3AMECTHTENEH Ha CHITY KHCII0T.

[ HAPOKCHKHCIOTbI: OCOOGHHOCTH XHMHYECKHX CBOACTB o, [3.y- THAPOKCHKHCIOT.
AMHHOKHCIIOTBI: 0COOEHHOCTH (DH3MUECKHX M XHMHUYECKHX CBOHCTB O,p.y- aMHHOKHCIIOT.
bunonspHblii HOH.

Vrnesoisl; KiaccuhHKaius, CTpoeHHne, KOHQUIypaLus.

Momnocaxapuisl: [1I0K03a H GpyKTo3a.

XUMHUECKHE CBOIICTBA YITIEBO0B: BOCCTAHOB/ICHNE, OKHC/ICHHE, PCAKLINH € CHHWJIBHOH KHC-
JIOTOIA.

AJIKWIINpOBaHKE, ALIWIHMPOBAHHE YTIICBOIOB,

B3auMoAeiicTBUE YIIIEBOAOB € MPOM3BOAHBIMH aMMHUaKa (IHAPOKCHIAMIHOM, tennnruapa-
3HHOM).

Jlucaxapuibl: J1aKTo3a, MalbTO3a, Lew1odnosa, caxaposa. Crtpoenne, CBOHCTBA M pacnpo-
CTpaHeHHEe B IPUPOJIE.

MMonucaxapuast: kpaxman. CTpoenue, CBOWCTBA M pacnpoCTpaHeHUE B IPHPOIC.
[onmcaxapupl: nemmonosa. CTpoeHue, CBOHCTBA
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5.3. CamocTrosaTeabHas padora 00yuaiomerocs.

CaMocTosITe/IbHAS paGOTa — BakHe#as cocTaB/sroNnas 06p330B8TeJ1bHOI‘O rnporecca,

OIIpeAC/IAOIIAs B KOHEYHOM HTOIE CTENEHE YCBOCHHA CTYACHTOM TEOPETHHECKOI'O MaTepHala. B
npouecce OCBOCHHMA Kypca O]JT&HH'—IGCK&H XHUMH CAMOCTOATE]IbHAA paﬁoTa 3aKII0YACTCA B CIACAYHO-

IeM:

i

e R

[loaroToBKa K JEKLHAM ¢ HCMTOIB30BAHNEM KOHCIIEKTOB M PEKOMEH/1I0BAHHOI JIMTEPATYypH.
[MoaroToska k 1abOPaTOPHBIM 3aHATHAM H O(OPMICHHE OTYETOB 110 J1abopaTOpHBIM paboTam
C HMCIOJIb30BAHHEM PEKOMEH/I0BAHHON sauTepaTypbl (yueOHOro nocoOus A/ BBINOIHEHHS
naboparopubix pador).

[ToAroToBKa K TEKYUIEMY KOHTPOIK (perieHne sagad). BapuaHTbl 3a1aHui [IPEACTABIICHDI B
PEKOMEHIOBAHHBIX COOPHHKAX 3a/1a4.

W3yuenne HEKOTOPBIX pa3/Ie/ioB AHCLHUIUIHHBI, KOTOPBIE B JIEKIIMOHHOM KypCce HE paccMoTpe-
HBI UJIM PACCMOTPEHB! HEJOCTATOYHO MOMHO. [1pH 3TOM HCIONB3YyeTCsA peKOMEHI0BAHHAs JIH-
TepaTypa.

[ToAroToBKa K MPOMEKYTOYHOMY KOHTPOIIO ¢ MCIOJIb30BAHHEM PEKOMEHI0BAHHON IHTEpa-
TYpBl, KOHCIIEKTOB JIEKIHH, OTHYETOB 10 1abopaTopHbIM paboTaM M COTJIACHO MEPEYHIO BO-
NPOCOB /17151 IPOBEACHUS IPOMEKYTOYHOI0 KOHTPOIS.

Paszaensl AHCUMOIMHBL A1 CAaMOCTOSTCIBHOTO H3YUCHHA

Pasnen 1. Tema 1.3. @usndeckne METOIb! aHAIH3a OPTAHHYECKHX BEILECTB
Pasnen 2. Tema 2.5. AnHUMKIHYECKHE YITIEBOAOPOib

Pasnen 3. Ianorennpousso/iHeIe

Pasnen 5. Ipocteie 3¢pupb

Pazmen 6. Tema 6.1. Hurpocoeannenus

Paszgen 9.Tema 9.1. 'mApOKCHKNCIIOTEL

Paszmen 9.Tema 9.3. OKCOKHCIIOTEI

Paznen 9.Tema 9.4. Yraesobl

dona  oueHoudsix  marepuanos  (POM) wIa  nNpoBeAEHMS  ATTECTAUMH  YPOBHSA

cOPMHPOBAHHOCTH KOMIETCHLMI 00ydalomuxes No AHCHMIUIMHE O(OPMIIETCS OTACIbHBIM
JOKYMEHTOM.

6. VYYEBHO-METO/JUYECKOE U HH®OPMALIMOHHOE OBECIIEYEHHUE JUCLHU-

MNMNJINHBI
6.1. KnuroodoecneuyeHHOCTh

Hanmenosanue uTepatypsl: aBTop, Hazsanne, | ['ox ninanus KHUT'OOBECITTEYHEHHOCTD

BUIL H3AAHUS, M31ATENLCTBO
’ G Hanuune B anexrpontom karaaore 95C

OCHOBHas IuTEpaTypa

l. 3ypaban, C. D. Oprannyeckas Xumus 2019 hitps://www.studentlibrary.ru/book/ISBN978597
yuebnnk / C. 3. 3ypabau, A. I1. Jlysun | nox 0452967 .html

pen. H. A. Twokaskunoii, - Mocksa : FDOTAP-
Meana, 2019, - 384 ¢. : un. - 384 ¢. - ISBN
978-5-9704-5296-7.

2. Kapnos, C. C. 3agauu no obitemy kypey 2020 https://www.studentlibrary.ru/book/ISBN978500
OpPraHNyecKOil XUMHH C PelleHHAMH j1/1g Daka- 1018940.html
naspoB : yueGHoe nocobue / Kapnos C. C. |
Hypuee B. H. , Tepenun B, W. , 3aituesa I'. C.
- 3-¢ n3a. - Mocksa : Jlaboparopus 3uanmi,
2020. - 496 c.

3. Epmosnaera, Enena Bannmosna. Koutposs- 2009 http://e.lib.visu.ru/bitstream/123456789/1327/3/0
HBle 3a1aHus 110 oprannyieckoit xumnn / E. B, 0971 .pdf
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Epmonaesa, M. C. Akuypuna, JI. A, Jlynenkosa
: BragumMupekui rocy1apcTBEHHBIH YHHBEPCH-
ter (Bal'Y), Kadenpa nonumepHslx MaTepua-
nos .— Bragnmup : Bnagnmupeknii rocynap-
crBennblil yuusepeurer (Bal'Y), 2009 .—44 ¢.

4. Epmonaesa, Enena Bagumosra. OCHOBBI 2010 http://e.lib.visu.ru/bitstream/123456789/1860/3/0
CHHTE30B OPraHHYECKHX CORAMHEHMIT | yuel- 0739.pdf

noe nocodue / E. B. Epmomnaesa, M. C. Axuy-
puta, E. C. Wasuua ; Bnaanmupeknii rocyaap-
creeHHbll yuusepentet (Bal'Y) .— Buaaumup
: BnaauMupeKkuil rocy apeTBEeHHbIH YHIBEPCH-
rer (Bal'y), 2010 .— 104 c. : na., 1adi.

JononuuTensHas auTepaTypa

|. Tpasens, B. @. Opranuveckas xumus. B 3 1. 2020 https://www studentlibrary.ru/book/ISBN978500
T. 1 : yuebnoe nocodue nan Byzos / Tpasens B. 1017462 .himl

. - 7-¢ u3a. - Mocksa : JlaGopaTopus sHaHui,

2020. - 401 c.

2. Tpaeenb, B. ®. Oprannyeckasn xumus. B 3 1. 2020 https://www.studentlibrary.ru/book/ISBN978500
T. 11 : yueOuoe nocodue s pysos / TpaBens 1017479.html

B. @, - 7-¢ u3a. - Mockea : JlaGoparopus 3na-
Hii, 2020, - 550 c. - Pesxxum poetyna : o no-

TIHCKE.
3. Tpasens, B. @. Opraunyeckas xumus. B 3 1. 2020 https://www.studentlibrary.ru/book/ISBN978500
T. 111 : yuebuoe nocodue pns Bysos / Tpasenn 1017486,html

B. @. - 7-¢ u3a. - Mocksa : JlaGopartopus 3xa-
uuit, 2020. - 391 ¢. Cucrem. tpebosanns:
Adobe Reader X1 ; akpan 10", (YueGuuk 11s
BeIcIueil nikonsl) - ISBN 978-5-00101-748-6.
4. Tpaeenb, B, ©. 3a0aun 00 0praHnyeckon 2020 hitps://www.studentlibrary.ru/book/ISBNY78500
xumnu : yueGHoe nocobue / Tpasens B. @, 1018957 html

Cyxopykos A, 0. . Ilokapekas H AL - 2-¢
u3a. - Mocksa : Jlaboparopust snannii, 2020, -

267 ¢
5. Ctenanos, M. b. Peenne THNOBBIX 3a1ay 2013 https://www.studentlibrary.ru/book/ISBNY78570
10 OPraHVYecKoN XUMHH I Pa3JIHYHBIX 3836880.html

KJIACCOB COSJIMHEHNIT | MeTon. ykasanud / M. B.
Crenanos, /1. A. Xmapuesa, E. A. Axywesa, E.
B. Buictpuukasn, A. M. F'onyGes. - Mocksa
Wanarensetso MI'TY um. H. . baymana,
2013, - 69 c. - ISBN 978-5-7038-3688-0

6.2. IlepnoanuecKkne U3IAHMs
1. XKypnan oprannueckoii xumun. CI16.: Hayka. ISSN (PRINT): 0514-7492. Mmnakr-(paxrop
(PUHLI): 0,848

6.3. Unrepuer-pecypenl
1. https://www.chem?2 ] .info/info/1920487/
2. https://wiki2.org/ru

7. MATEPUAJILHO-TEXHUYECKOE OBECIIEYHEHHE JUCUUIT/IUHbI

Jlis peanu3anyy AaHHOH IHCIMIUIHHBL MMEIOTCA CTICUHANBHBIC ITOMELICHUS VIS TIPOBEACHHA
3AHATHI JEeKUMOHHOTO THMA, OCHALICHHbIE MYyJbTHMeMiiHbIM 0Gopynosanuem. Jlaboparopubie
paboTHI TPOBOAATCS B CHICLMAIM3HPOBAHHON 1abopaTOpHH OpraHHYeCKOH XUMHH.

JlaGopaTopns OpraHMYecKOl XMMHH OCHAIICHA CIEAYIMWNM 000pyA0BAHHCM: mxad
BuITSKHON; wkad cymmibeeii  [C-80-01 CITY; peppakromerp HNP®-454 bBZM;  Bechy
ananutuueckune SCL 150; npubop Bakyymuoro ¢uisrposanns [1B® 35-Hb; konGonarpesatenn
LOIP LH-250; 6ausi MacisHO-necyaHas d1eKTpuyeckas; OaHs Ans ropayero (QuibTPOBAHMA,
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tepmoctat LW-4; romorenmuzarop MPW-324; ycTpOHCTBO NpPOCYUIMBaHHs XHMHYECKOH ITOCYIBI
HKPOC 2000; KOMIIEKT XUMHYECKOH MOCY/1bl H PEAKTHBbL.

[lepedeHb MMEIOLIErOCs JMLEH3MOHHOTO MPOrPaMMHOIO  OecrnedeHus: Windows 7;
Microsoft Open License 62857078; MS Office 2010 Microsoft Open License 65902316
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PaGouyto nporpammy cocrasun Epmosnaesa E.B., gouent

(PHO. 1017KHOCTL, NOAMKUCE) = //
Peuensent /
(npeacraBuTenb padotoaaTesns) rer.aupexkrop OO0 «Daactl1Y» Pomanos C.B.

(mecTo paborsl, AomkHOCTE, PUO, noanmcs)
IIporpamma paccnlcj/peﬂa 1 otoOpeHa Ha 3acefanuH Kadeapsl XUMPICCKHX TEXHOIOTHH
[IpoTtokon No 22, €4~/ rona /
3aseayroumit kadeapoit XT ITanos 10.T. /
(®UO, nonnued [

Pabouas nporpamma paccMoTpeHa H 0100peHa

Ha 3aceaanuu YLIGGHO METOAMYECKON KOMHUCCHH HaTpaBicHMS 05.03.06 Dxoa0rus i upHpo/IoTioNns30BaHiIe

[Tporokon Ne 7 oT P pL L7 rona ﬁ'
[Ipencenarens komuccun Tpudonosa T.A.. 3aB.kadeapoii buld / /i
(DUO, 101KHOCTD, nomm \




JAHCT HNEPENYTBEPAR, LEHSI
PABOYEH PO PAMMbBI  THC T THHBI

Padionis 1pol paMMa 01o0peitin Ha I(JQ/_‘OZ' :liai'g VHEOHBHT [0, 1t
[potokaoat sace iy Rage i No &L el O!ypéaﬁﬂu R

SABCVIONLH Kaepoi 7 /}?

Padouas nporpaMata o100pena na 200 020 vyedubil 1oad

Lpotokon saceaning kageipsi Neo 01 I LU H

SABCINIOTUIH Kaeapoit

Pudouas nporpasMaa 0 100peiit Ha 20 720 VHCOH BT T
LHpotokon saceswnnsg kabeapu N o O L

SuBe/ 1Y 0L Kade 1poii
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