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1. HEJIX OCBOEHMUSI JUCHUIJINHBI

[{e1b OCBOCHHS JMCLMITHHBL PACIIHPEHHIC u yriayoienue 6a30BbIX 3HaHuil B 001aCcTH XH-
MUH.

Jajaun: W3ydeHHe  OCHOBHBIX ~ TEOPETHHECKHMX 3aKOHOMEPHOCTEH  TIpeBpalieHHH
OprannyecKux COCMHEHHI Ha IIPUMEPE OCHOBHBIX KJIACCOB OpraHuYeCKUX coe/IHeHuit; npuodpe-
TeHHe CMOCOBHOCTH TOMb30BaTheA  OCHOBHBIME MEXaHH3MAMM  peaKnuii MW NpeacKasbBaTh
HaIIpaBIIeHHsl PEaKLi, TpelcKasbiBaTh cBOMCTBA COEJMHEHMH Ha OCHOBE MX CTPOCHMI,
npuobpeTeHne [PAKTHYECKHX  HABBLIKOB B [POBEJECHMH CHHTE30B, BbLACICHUHM H OUMCTKE
OpraHu4ecKux COeIMHEHHUH.

2. MECTO JJMCUUTLIMHBI B CTPYKTYPY ONIOII BO
Jlucnumina «OpraHuyeckas XUMHs» u3yuaercs B 0a30BOH 4acTH OIIOIL
TTpepeKBU3UTHI JARCIMTUIHHbL

OG1as U HeopraHuyuecKas XUMHA

dusuka

MaremaTika

143 [ —

3. [IJIAHUPYEMBIE PE3YJIbTATbI OBYYEHUS MO JUCHUIIIMHE

[TaHupyeMbl pe3y bTaTsl 00yHeH s 10 JMCITUILTIHHE, COOTHECEHHBIE C TUIAHUPYEMbIMH Pe-
3yLTATAMH OCBOCHHS OI1011

[ Koz hopMupyeMbIX | YpoBeHb OCBOCHH | [LnanupyeMble pe3yJpTaThl o0OyueHus 1o - |
‘ KOMIIETEHIU I | KOMTIETEH I H | MITMHE, XapakTepu3yollHe STarlbl hopmu-
| | POBAHUS KOMIETECHIMH (nokasare/ld OCBOCHHUS
‘h_ | KOMIIETCHIIMH) ]
4ACTUYHBIH \ 3namo:

'I
\ [IK-5  CnocoGHocTh ]
HCIONBL30BaThL B IPaK- 1|

OCHOBBI COBPEMEHHBIX TeOpHil B o0nacTH
OpraHuveckod  XUMHM  H crnocoObl  MX
[pUMEHEHMs! JUI PELICHUS TEOPETHHCCKUX H
MpaKTHYECKNX 3a/1a4.

THYECKON JIesITeIbHO-
CTH  CHelHAIN3UPOo-
papHbple 3HAHUA QyH-

JAMEHTAIBHBIX pasjie- | Vuems:

|.uon (u3UKN, XUMHH. ‘CaMOCTOSi'l'e.'leO CTABMTH  CHMHTETHHECKYHO
|6HOXHMHH. MaTcmam-‘ |'aanaqy. BHIOMpaTh ONTHUMAIbHBIC TYTH H
| ku Ut OCBOEHMS (H- | | MeTozbl CHHTE3a M aHaiu3a. 00CYXKIaTh
‘. 3MYECKUX,  XMMHMUE- | | pes3y/bTaThl MCCIIE0BAHMH, OPHCHTUPOBATHCH
| CKHX, OUOXUMHYEC- | B COBpeMEHHOI IuTeparype 1o OpraHu4ecKoi

CKHX, OHOTEXHOJIOTH-
YECKHX. MHKPOOHOIIO-
FHYCCKHX,  Terodu-
JMUeCcKHX [POLECCOB,
[POUCXOJALIMX  [IPH
IPOU3BOJCTBE npo-
‘ﬂyxms nUTanus u3
PACTHTEIIBHOTO CBIPbsI l

XUMHH,

POBO/IUTh CTaH/1apTHLIC OpraHu4ecKue
CHHTE3bL ONpe/e/ieHie KOHCTAHT, OATOTOBKY
00pa3uos st (PU3HKO-XUMHHECKHX
yccie/IoBaiui,  110J1b30BaThes CIIPABOYHOM
TUTEpATypoH Mo OpraHuyecKol XUMHHU.
Baadems:

TEOPETHUECKUMH  [TPE/ICTABICHUAMA oprasu-
qecKOi XHMHUH, 3HAHUSMHU O COCTaBe., CTPOCHHUH
¥ CBOMCTBAX OpraHMYECcKHX BEIECTB — IPEil-
I cTaBHTe/eH OCHOBHBIX KJIaCCOB OpPraHMYeCKHX
| | COC/IMHEHHIL: YIIICBOJOPOOS, roMO(pyHKIHO-
HATBHBIX COCAMHEHHiT, reTepodyHKIUHOHATb-
HBIX COETMHEHHH

OCHOBaMM OPraHMyYECKOro CUHTE3d H (uzuko- |

2



XKMMHUCCKMMH METOJaMK aHajinza opraHuie-
CKMX COeMHEeHHH.

4. OFbEM U CTPYKTYPA JUCHUILINHBI
TpyaoeMKOCTb AMCLHIITHHBI COCTABIIACT 2 3aueTHBIX €INHULB, 72 Haca.
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1 Beeoenue. OcnogHble NOUSAMUAL 2 1-2 2 6 2 4/50
Memaoodel geloenenis U OHUCmKU
OP2AHUMECKUX BEU{eCE 2
DUIUKO-XUMUECKUE MEMO0bI
QHANU3A OPEAHUYECKUX COCOUHE- 2
- HU
2 Vaneaodopoosl.
2.1 | AnkaHbl 2 344 2
22 | AnkeHsl 2 56 |1
23 ITneus 2 5-6 1 PK 1
2.4 | AnkuHbl 2| 78 [2 |
| 2.5 | AJIMUMKIMYECKHE yITIICBONOPOALI 2 7-8 ’ 2
2.6 | ApomaTtuueckue yrieBoa0po/ibl 2 | 910 |2
3 [anocennpouzeoonbie,
3.1 | Anudarnyeckne
ranoreHnpoM3BOAHbIE 2 | 910 8 2 2125
3.2 | ApoMaTH4ecKHe
ra/loreHNnpoU3BoOAHbIE 2 | 9-10 2
4 Tuopoxcuncooepxcaujue
NPOUIEOOHBLE
4.1 CrnupThbl 2 | 1112 | 1
4.2 | denonbl 2 [ 11-12 | ]
5 [pocmbie shupe 2 | 11-12 2 PK 2
6 Azomcodepaicaujue npoussooHere
6.1 | HurpocoeinHeHus 2 | 13-14 2
6.2 | AMHHBI 2 | 13-14 | 1 2
6.3 | A30- M AHA30COEANHEHHS 2 | 13-14 4
7 Kapbornuisreie coeounenus .
[peaenbHble KapOOHHIIbHbIE CO-
7.1 | enquHeHuA 2 | 15-16 | 2 2
7.2 | HenpenenbHbie KapOOHUILHbBIE
COeMHEHHs 2 | 15-16 2
| 7.3 | Apomatuueckue KapOoHWIbHbIE
COeJIMHEHHA 2 | 15-16 2
8 Kapoonossie Kuciomst
[1peaenbHble kKapOOHOBbIC . ‘
8.1 | kucorw 2 178 |2 | | 2
8.2 | HenpeaenbHbie KapOoHOBbIE . '
KMCIIOTbI 2 | 17-18 [ | 2
8.3 | Apomaruueckue KapOOHOBbIE " ‘ 4 2/50
KUCO0TbI 2 | 17-18 2
8.4 | MuoroocHoBHble KapGOHOBbIE | PK3
KUCIOThL 2 | 17-18 | 1 ‘ 2 , |
UTOro no aucumnminme 2 | 18 | 18 | 36 | 8/22 3auer |




CU,ﬂCp}KaHHC JEeKUHOHHbIX 3AHATHIH Mo AUCHHIITTHHE

Pasnea 1. BBEJEHUE. OCHOBHBIE TTOHATHA. METO/1bl BBIIEJEHUS U
OYUCTKH OPIAHHYECKUX BELIECTB. OU3UKO-XUMUUYECKHE METO/bI
AHAJIN3A OPTAHNYECKHX COEJMHEHUN

Cogepxkanne.  CrocoObl  H300paKenus — MOJICKYI OpraHM9ecKHX  COCAUHCHHH,
MOJIEKYIISIPHBIE, CTPYKTYPHBIC U JICKTPOHHBIC (hopMyJIbL.

Tunbl  YIACPOAHOrO  CKENETA, AUMKIMYECKHME, UHKIMHCCKAE M reTEePOLIMKIIMYCCKHE
coenunenus. U3zomepus. I'omonorus.

OcHOBHbIE (QYHKIHOHATBHBIE IPYIITBI H KJIACChl OPraHHHeCKuX COEINHEHNH.

OCHOBB] HOMEHKIIATYPbl OPraHMUeCKUX COC/IMHCHHI]

JamectuTenbHas Homenkaatypa VIOIAK. OcHoBHbIC NPHHIHMIEL TOCTPOCHHA Ha3BAHUH
OpraHMYecKHX COSMHEHHIT, poJoHaYaNbHas CTPYKTYPa. xapakTepucTHuecKHe rpynibl. Hassanus
He()YHKIMOHAIBHBIX 3aMecThTesel, (PYHKUMOHAIBHBIX [Py, [pejie/ibHBIX M HENpe/e/bHbIX
pajuka1oB. CTapIIMHCTBO QYHKIHOHAILHBIX TPYILL.

OCHOBHBIE ITPaBHIIa COCTABICHUA 3aMCCTHTCILHBIX Ha3BaHMil OPraHuYecKuX COeIMHeHUH,
BHIGOP M HYMEpALsl TTIABHOH LETIH, MPABUJI0 HAMMEHBLINX JIOKAHTOB.

Hassanusi OCHOBHBIX KJIACCOB ~OPraHMYECKMX —COCHAMHCHUH, CIOKHBIX — IOIH- M
reTepoyHKIHOHATBHbBIX COEINHECHMH.

THnbl CBA3€il, TPOMEKYTOUHbIE YACTHILBI B OPraHHYECKUX PEaKIIHX.

JneKkTpoHHbIe YPPEKTHL.

KnenoTsl 1 OCHOBAHHS.

Vriepos, J1eKTPOHHas KOH(HUTypalms: rrOpH3aLMS  YTJlepoja B OPraHu4ecKuX
coenntermsix. THIIbI XMMUYECKHX CBsA3eil B OPraHMUueCKHX COC/IMHEHUAX (O, n-cBA3b). Puznyeckue
XapaKTEPUCTHKH CBS3CH: SHEPrHs, UTHHA, NOIPHOCTD, MOIAPH3YEMOCTD.

[ OMOJIMTHYECKHI, FETEPOLMKIHYECKHH Pa3phiB CBsI3EH.

[ToHsTHE O MPOMEKYTOUHBIX HACTHIAX, CTPOCHHE MPOMEKYTOUHBIX HACTHI (paauKasbl,
KapOOKAaTHOHBI, KapOAHHOHDI).

HudpaxkpacHas CHEKTPOCKONNS. [Mpupona WK-criekTpos, crocodbl MX H300pakeHus,
XAPaKTEPUCTHYECKUE HACTOThI HOTIOLICHHS.

JnekTpoHHas cnekTpockonusi. llpupoxa CHEKTPoB, THIILI HIICKTPOHHBIX TEPEX00B,
[OHSITHE O XPOMO(OPHBIX TI'PYINUPOBKAX, criocob u3obpakenus Y@ crnektpos. CnexTpbl
NPOTOHHOI0 MArHUTHOTO pesonanca. LIpupojia, OCHOBHbIC XAPAKTCPUCTUKM: XHMHUUYCCKUH CIIBUT,
MHTCHCUBHOCTb, MYJIbTUILICTHOCTE CHTHAIOB IPOTOHOB; CIIHH-CIIHHOBOC B3aUMOJICHCTBHE.

Mace-cniekTpomerpusi. OCHOBHBIE TTPUHLHITBL MOJIEKYJIIPHBIA HOH, M30TOIHBIA COCTaB
MOHOB, OCHOBHBIE yTH (parMeHTALLMU BOXKHEHIIMX KI1ACCOB OPraHHYCCKIX COCJIMHEHHH.

Pasnea 2. YIJIEBOJ10PO/1bl

Tema 2.1.AnKaHbl

Conepsxanue. CTpoeHHE, TOMOJIOIHS, MPUPOAA C-C u C-H cBszeit, nzoMepus, reoMeTpus
MOJIEKYJIBI, MEKATOMHBIE PACCTOAHMS. Bpamenne Bokpyr C-C cpsseii. [lonstne o KOH(popMaLUIX
Ha npumepe KoHdopmanuid sTaHa M Gyrana. [loHsite O MPOCTPAHCTBEHHBIX MPCHATCTBUAX.
Konpopmauu couu-, aimui-, 3aCJ10HCHHBIC.

XuMmuueckne cBodcrBa amkaHos. l[omo- # reTepo/IMTHYECKUH  paspeiB  CBS3H.
XiopipoBaHue MeTaHa. Mexanusm LeHHO pajMKaibHOR peakiun. OTHOCHTEIbHBIC CKOPOCTH
xiopupopanust C-H cBs3elt pa3siTMUHOrO THIA (MEPBHYHBIX, BTOPUTHDIX. TpeTHuHbIX). CTpoeHue
AIKMIIBHBIX PAMKAIOB, MX CTaOMJIBHOCTE. ['MIEPKOHBIOraLHs. CenekTMBHOCTh XJIOPHPOBAHHUS H
GpoMupoBaHUs AIKAHOB. V30MpaTenbHOCTL peakiuu B TeMICpaTypa. Jlpyrue pajadKaibHble
peaKiliy ATKaHOB. KpeKHHT TEPMITICCKHI. OxucneHue, ropeHue.

MeTojbl MOJIydeHHs @JKaHOB  (MCIIOJIb30BaHHE  METALIIOPraHUHECKHX COe/IMHEHUH,
FHAPHPOBAHHE HEIIPE/IE/IbHbIX COCIMHEHHH, MIEKTPOIN3 CoIeii KapOOHOBBIX KUCIIOT).



Tema 2.2.AJIKeHbI

Cojepskanue. DICKTPOHHOEC CTPOCHHE npoiinoit ceszu C=C. Dueprus - U T - CBA3M B
yrunene. TeoMeTpryecKas H30MEpHs: yuc-mpaic- HOMEHKIIATYPA.

['uipupoBaHUe aJIKCHOB.

[lousTie 0 HYKICOPHILHBIX H HIEKTPOQUILHBIX pearcHTax.

JnexTpoHIbHOE MPHCOCIMHEHHE K AIKCHAM. OGuee TpeicTaB/ieHHe O MEXaHH3ME
peaKiiiii, OHMEBbIC HOHbL, CKOPOCTD OnpeeAIoLLas CTalus. CTepeoCeIeKTUBHOCTB IIpoliecea.

[IpucoeauHeHHe Xjaopa H Gpoma K ankenam. MexaHusM, CTEpEOXHMHs, BIUAHUC
saMecTUTe el Ha CTEPEOXUMHUIO TPHCOCANHEHHA

[uaporajoreHHpoBaHHE. PeruocelleKTHBHOCTb  AIEKTPOQHIBHOIO  MPUCOCAMHEHHS K
ankenam. IlpaBuino MapKOBHMKOBA. Crabu/bHOCTh MHTCpMEAMaTa (KapOOKaTHOHA). Brnusinue
samectuteneii npa C=C CBsi3n Ha CKOPOCTDH npucoeMHeHus. VCKIOUeHu U3 (hopMaIbHOTO
npasuia  MapKOBHHKOBA! (1) mnpucoeanHeHHe K 371eKTPOHOAeGUIIMTHBIM  AlTKEHAM, (2)
npucoeMHeHe OOpaHos, (3) paaMKaibHOC [PHCOCTMHCHHC. PaciiypeHHoe TOAKOBAHUE NpaBUIIa
MapKOBHHKOBA.

O30HO0JH3 AIKeHOB, OKMCIUTENIbHOE W BOCCTAHOBHTEILHOC paciierieHne 030HH0B.

OKUC/IeHHE AIKEHOB /10 JMO0/0B M SNOKCHIOB: PHAPOKCHIMPOBAHUE [EPMAHIAHATOM KaJls
no Barmepy, TeTpaoKCHIOM OCMHA, FUAPOKCHIMPOBAHHE uYepe3 [UAPONH3 HIIOKCUAOB 10
IMpunexaery. CBoOOJHOpaIMKAIBHBIC peakiMu: TpHCOeTHHEHHE OpOMHCTOro BOOpOAA 1O
Xapaily, HMHMIMATOPbl PEAKUUHM, MCEXAHHU3M.. AULTWILHOE  [alOreHHpoBaHME:  MOJTY4CHHE
XJIOPUCTOTrO A/IHIIA U3 TPOTIHIICHA B razoBoil Gase.

[Tonmepu3allis aJIKEHOB: KaTHOHHAs, aHKOHHAA, paqukaibHas. CHHTE3 alIKEHOB: PEaKiliH
JIMMHHHPOBAHUS, CTEPEOCEICKTHUBHOE IHAPUPOBAHMIC anKMHOB, peakuus Burrura- XopHepa,
METATE3UC ANKEHOB, peaKimsl XeKa, KpeKHHT ¥ IerHApHpOBaHHE QJIKaHOB.

Tema 2.3.AJIKaJIHEHbI

Copepkanue. [Iuenbl: a) CONpKCHHBIC, 0) aleHbl. s-yuc- U s-mpanc- koHpopmanuu. 1.2- 1
1.4- 1pHCOeJMHEHHe K  COMPAKCHHBIM - JIHEHAM. KuneTuecku #  TEPMOJMHAMHYECKH
KOHTpOJIUpYeMble peaKuun. Peaius Jlunbca-Ajlbjepa Kak MCTON obpaszosanus C-C csseit ¥
CHHTE3a MIECTHUICHHBIX LMK/IOB. [IneHsl 1 auenoubl. MeXanusM peakiui.

MeTobl TOJyHeHHst CONPS/KEHHBIX JIMCHOB B [IPOMBILLTEHHOCTH W B J1ab0paTopyH,
HCIIOJIb30BAHME PEaKIHii, KATAIM3UPYEMBbIX EPEXOHBIMH METAILIAMY M UX KOMILIEKCAMH,

Tema 2.4, ANKHHBI

Copep:xanme. DJICKTPOHHAS NPUPOIA TPOHHOM YIIIEpOJI-yTIIEPOAHOR  CBA3H. Crpoenue
anetnnena.  CrepeoceeKTHBHOC — THAPHPOBAHHC ankuiop.  CH-KHCIOTHOCTL — @TKHHOB.
Wcronp30Banne aleTHICHNI0B B OPraHnUeCKOM CHHTESE. DnekTpoUiabHOE MPHCOSAUHEHHE K
ankunaM. CpaBHCHHE PEAKIMOHHOH CIIOCOBHOCTH AJIKEHOB M alkMHOB. ['maparauus aIKHHOB
(peakuust Kyueposa).

OKHCIUTE bHAs MMEpH3aLiis TEPMUHAIIbHBIX AIIKHHOB B MPUCYTCTBHN COEJMHEHNH MEIH.
HykeouibHOE IPUCOSIMHEHHE K AJIKHHAM. CuuTe3 BUHMIIOBBIX 3(DHPOB.

MeToapl CHHTE3a TKHHOB: MCIONbL30BAHHC peakiuil TUMHHUPOBAHUA, AUCTHICHHIOB
META/UIOB, PEaKIMH, KaTatu3upyembie TIEpexO/HbIMH MeTaliaMi, MHIpaliis TPOHHOW CBS3H,
peakiust Papopekoro-Penme.

Tema 2.5. ATHUUKJIHYECKHE YIIEBOA0POIDI

Conepxanne. Knaccupurauus aauiuiiIoB. Tunpl HanpsokeHus B LUKIOAIKaHaX M
[opa3eneHue LHKIOB HA Majible, CPEAHHC LHKILL H makpouuk/bl. CTpoeHHe LHMKIONpOnaHa,
nrKmo0yTaHa, UHMKIJIONEHTaHa, UMKJIoreKcana. KondopMannoHHbI  aHAIM3  IHKJIOTEKCaHa.
AKCHA/IbHBIE ¥ HKBATOPUATbHBIE CBS3M B KoH(poOpMalldu "kpeeno" nukiorexcana. Kondopmaiuu
MOHO- ¥ JM3aMeLIeHHBIX TPOU3BOIHBIX [HKIOICKCaHa. Brausinue KoHGOPMALHMOHHOIO MOJI0KEHHA
(hYHKIMOHAIBHBIX TPYIIT HAa MX PEaKIMOHHYIO ClIOCOGHOCT Ha TIpUMepe PeakiMi 3aMerieHns,
OTLICIUICHUS U OKHCIICHHA.



Mertobl CHHTE3a COeJIMHEHMI psla IMKIONpPONaHa M LMKI00yTaHa. OcobeHHOCTH
CUMHYCCKUX  CBOMCTB COSMMHEHMI ¢ TpexuwieHHbM imkioM. CHHTE3 COCIMHCHMH  psiid
LHKTONeHTala 1 uKiorekcana. CHHTE3 COeIMHEHHIT CO CPEIHAM Pa3MEPOM LMK

Tema 2.6. ApomaTH4ecKHe YI/IeBo10po/ibl

Conepxanue. Ctpoenne Oensona. dopmyna Kekyne. ApomMatudHoCTb. 1paBuio XioKkkes.
KpuTepuu  apoMarTHYHOCTH: — SHEpreTHHeCKHH, CTPYKTYpHBIH,  MarHuTHbii.  [Ipu3Haku
ApOMATHUHOCTH (PeaKUHOHHas CIOCOOHOCTD).

[1poMBIILITeHHbIE HCTOYHHKH aPOMATHUECKUX YIIICBOAOPOAOE. Pudopmunr. JlabopatopHbie
METOIbl CHHTE3a: KpOCC-COYCTAHME, TPUMEPH3alis ALCTHUICHOB, KCTOHOB, PEaKIHA Opunens-
Kpadrca, apoMaTH3ALMS HKIOATKAHOB, BOCCTAHOB/IEHHE KUPHOAPOMATHHECKHX KETOHOB.

CgoiicTBa KOJbl@ M aindariyeckoii OOKOBOH uelM B apOMATHHYCCKUX YIIICBOAOPO/AX.
['unpuposanue. Boceranopnenue no bépuy. Cpob6oaHOpaIMKATBHOE TaIOreHHPOBAHUE TOIYO/1a 1
ero romonoros. OkucieHHe OOKOBOW Uenu alKWiIOeH30/I0B W [OJMKOHICHCHPOBAHHBIX
apOMAaTHUYECKUX YIIICBOJIOPOJIOB.

JeKTpodUIBHOE 3aMELICHHE B aPOMATHICCKOM pAfLy.

Knaccudukaumnsi  peakiuii  apoMarnyeckoro snekTpoduibHOro  3amertenns.  Odmme
[pe/CTaBlIeHus O MEXaHH3Me peakimii,. Ilpeacrasaenue o 7- M G-KOMILICKCAX. Bausinue
JaMECTHTENS HA CKOPOCTb M HAIPABICHHE SICKTPOGHILHOTO 3aMCLUCHMA. CorsnacoBaHHas H
HecorjacoBaHHasi OpUEHTALIM.

Hurtpopanue. Hutpytouue arentsl. MexaHusm peakilui HUTPOBAHHS. HurtpoBanue Oensola
M ero 3aMelleHHBIX. | anorenupoBanue. ['ajJoreHUpyrOLIHe AarcHTHL MexaHu3M peakiuu
raJOreéHUpOBAaHNS apeHOB W MX [POU3BOJIHBIX. Cynbupopanne. Cyiabhupyrouine areHThl.
MexaHH3M peakLuu

AJIKHINPOBAHUE apPCHOB 10 dpugemto-Kpadrey. AJKHIMPYIOIIME arcHTbL Mexanusm
peakimu. [Tommankunuposanne. [TodouHBIE IPOLECCH] — H3OMEPH3ALHS ANKWIMPYIOLIEro areHra v
KOHEUHBIX [IPOJYKTOB.

AlMIHpPOBAHHE APEHOB 1O Opugemo-Kpadrey. ADHIMPYIOLNIME  arc¢HTHIL MexaHu3M
peaxIuu.

Pasaea 3.AJIOTEHOITPOU3BO/IHBIE

Tema 3.1.'asorenonpon3BoHbie AIHGaTHIECKOro paia

Conepxanne. Peakunn Hyk1€0QUILHOIO 3aMELICHHS Y HACHILICHHOTO aTOMa yIIcpoaa B
A KIITATOreHUIax, Kak METOJ CO3[JaHus CBA3H YIIIEPOA-YIJIepOAd, YIJepoA-asoT, YIJICpoA-
KMCIIOpOJL, Yrilepoj-cepa, yriepoi-(ocop: mosydeHue aikuirajoreHHIos, Crupros. THOJIOB,
HPOCTBIX SQUPOB, HUTPOCOSAMHCHHUH, AMHHOB, HMTPHUIIOB, CIOKHBIX spupoB u ap. Tuibl
HYKICO(HUIOB: AHHOHBI, HEHTpAIbHBIC MOJCKY/bI,  PaCTBOPHTCIH. YXxonsupe — rpymnibl.
Knaccndukanus no mexanusmy: SN1 - 1 SN2. Bausinne 1pocTpaHCTBCHHBIX (akTopoB Ha CKOPOCTDH
peakuuit. KapGokarnonbl, (aKropel, OIpeae/siommue Hx yCTOHUUBOCTh. lleperpynnupoBKH
kapOOKaTHOHOB. MeTO/Ibl reHepHPOBAHHS kapOOKaTHOHOB. [loHsTHE O HOHHBIX Mapax.

Buuus-, Gern-, ajumi- 1 OeH31I- TajloreHnIbl 1 (-TUIOTeHKApOOHNIIBHBIE COE/IMHEHUS B
peakIusaxX HyKIeOQHILHOTO 3aMELICHUS.

[pupoaa nykreopuia. HykaeodpuabHocTs 1 OCHOBHOCTb. [1019pH3yeMOCTh 1 COTbBATALIHA
Hykineopuaa. MArkocTb U KECTKOCTD Hykieoduna. Koukypenuns SN u E peakuui. a-DhdexT.
BiusiHMe [PUPOJbI PACTBOPATE/S HA TPOTEKAHHE DEAKUUid HYKJICOQUIBHOIO  3aMEIICHH,
GUIIONApPHBIE, AMPOTOHHBIC PACTBOPUTENH. Bimanue NpHPOIbI yxoasmedt rpynmel. OLeHKa
HyK1eo(yrHOCTH IPyMiibl. MeTosbl co3fanus Xopoien VXOJIsiIIe# IPYNIbl  [TPOTOHMPOBAHKE,
SUpbl CHIBHBIX HEOPrAHMYECKHX KHCIOT, HICKTPO(HIbHBIA KaTAIH3. Baxneiiuiue npuMepsbl
CHHTETHUECKOr0 HMCMOB30BAHMS PEeaKiuit HyKIeo(pHIbHOro 3aMellenus. MeToxsl CHHTE3A
AITKHITAIONeHHI0B.

Peakuuu IMMUHUPOBAHUS.

KOHKYpEHIS ¢ PeakuusaMu HYKICOQUIBHOTO 3aMelleHns. MeXauusMbl STHMUHHPOBAHIA
(El, E2). OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS ITHX peakiuit: npasiia ['odmana u 3aitiesa.
Menosp30Banne peakiimi 2 IMMUHHPOBAHMS JUIsl CHHTE3a Q/IKCHOB, IMCHOB U &IKHHOB.
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Tema 3.2.'ajioreHONpoU3BO/AHBIC ApOMATHYECKOI'0 psijia

Conep:kanne. MexaHusm MpUCOeHHEHUS-OTIICTIICHHAS SN, MpHMepbl peaKiuui u
aKTUBUpYIOLLEE BIHAHNEC 371K TPOHOAKIENTTOPHbIX 3aMecTHTeIIeH.

MexaHu3M OTHICICHUS-IPUCOCIHHCHIA Ha npuMepe NpeBpallleHUs rajaoreHOeH30/10B B
heHosIbl 1 apOMATHICCKHE AMUHBL.

Pasaen 4.FMI{POKCHJICO)1EP')KALHME [MPON3BO/HBIE

Tema 4.1. CnupThbl

Coaepxanne. Criocodbl CHHTEA OIHOATOMHBIX CIIHPTOB: U3 AJIKCHOB, AJIKUJITQI0reHUIOB,
¢ WCIOJB30BAHHEM PEAKTHBOB [puHbsipa, BOCCTAHOBICHHEM KapOOHMIIbHBIX CO€/IMHEHHH.
[IpoMBbILIICHHBIC CrocoObl CHHTE3a METAHO/1A, ITAHOJIA.

CpoiicTBa CIIUPTOB.

CrpThbl, Kak Ccla0bie OH-kuclioThl W Kak OCHOBaHWS Jlptouca. Ddupel CIUPTOB H
HEOpraHMYECKHX KHCIOT (cepnoit. (pocdopnoii, dbochopucToi). 3amelIeHHAC FUIPOKCHIBHOH
rpynmnel B CIMpTax Ha ramoret. Peakuus CnUpTOB € CalOrcHUAAMA dochopa u XIOPHCTHIM
THOHWITOM. MeXaHM3M U CTEPEOXHMHS 3aMETICHIA. Jleruparanusi ClIMpPTOB. OxuclieHre CrupTOoB.
BaskHeillie METO/Ibl U PeareHThbl, PUMEHACMbIC JUTA OKMC/ICHUS CIIUPTOB.

JlByXatoMHbIe CIIMPThL.

OcoBEHHOCTH XHMHUUECKHX CBOHCTB. [TpumeHeHue JHOII0B.

Merojibl CHHTE3a JHOJIOB! PUIPOKCH/IMPOBAHHE  ATKCHOB, MCIIOMb30BAHUE  PEaKiMy
dapopckoro-Penme,  BOCCTAHOBJICHHE 0.(0-TMKapOOHOBBIX ~ KHCIOT — Wiad X 5¢UpOB,
BOCCTAHOBMTENIbHAS JMMEPU3ALIMs KETOHOB.

Tema 4.2. @enodibl

Conepanne. MeTo/pl CHHTE3A deHosoB: 1IENOYHOE TITaB/ICHHE coseit cyibQOKHCIOT,
ApUIITAIOTCHUJLOB. MA30COeIMHEHHI, KYMO/IBHBIH METO/L CpoictBa (EHOJI0B: KHCIOTHOCTD,
TayTOMEpHS, CHHTE3 MPOCTLIX H COKHBIX I(PUPOB. MEperpynmupoBKa ®puca, MEKTPOOUIBLHOC
saMellleHne, B TOM HHCie KapOOKCHIMPOBAHHE no Kospbe. ¢opmuimposatne 10 Peiimepy-
Tumany, Busibcmeitepy, neperpynnuposka AIMI0BBIX H(GUpPOB (EHOI0B (KnsiizeHa), OKUCICHUE
(heHOTI0B, APOKCUIIBHbIC paguKanbl.

Pasiea 5. MTPOCTBIE DOUPDI

Coaepxanue, CHHTE3 i3 CIIHPTOB, ATKCHOB i ankrranorednio. CBOMCTBA: KOMILICKCHL €
cucioramu  JIprowca,  pallelUieHMe  KHCJIOTamH, IUTUIHOPraHWueCKUMU  COCIMHEHHAMH,
oGpa3oBaHne NEPEKUCCH. Okcupatbl. PACKpbITHE [MK/A B OKCHPAHAX.

Pazaen 6. A30TCO/JAEPKAUIME [MPOU3BO/HBIE

Tema 6.1. HuTpocoe1HHEHNS

Coaepanne. CHHTE3 anmudaTHYCCKHX HHTPOCOCAMHEHHI: HUTPOBAHHE, peakuus ¢
HWUTpPUTAMH, OKHCIICHHE amusorpynmel.  CBOHCTBA HUTPOCOEIMHEHHIT! CH-KucI0THOCTD,
TAyTOMEpHS, KOHJCHCAUMsd € KapOOHHIILHBIMU  COC/IUHCHHAMHU. BoccTasoBieHue B aMHUHbL
Bajkuelie TpoMeKyTO4HbIe MPOAYKTEL BOCCTAHOBICHUS HUTpPOOEH30/1d B KHCJION M LIENOYHOH
cpele.

Tema 6.2. AMHHBI

Conepskanne. CHHTES! ATKWIMPOBAHKE aMMHaka ¢ aMHHOB, cunte3 [ 'abpuas.
BOCCTAHOBJIEHHE a30TCO/ICPIKALINX coe MHeHi1, BOCCTAHOBHTEIbHOE AMHHUPOBAHHE.

Cpoiicta  amMuHOB.  OCHOBHOCTb. pEaKLMn:  AIKMIIMPOBAHHME, AlMJIMPOBAHKE,
HYK1€0(UITbHOE MTPHCOCAUHEHUE K KapOOHUIBHON TpyNIe. 3amuTa aMHHOTPYITBL TepMHUUECKOe
pasjioKeHue TMIPOKCHIOB TeTpaaJKUIaMMOHHSL 110 Fopmany. BsammojeiicTsue MEPBUTHRIN,
BTOPUUHBIX M TPETUUHBIX amu(aTHuecKuX U apoMaTHYCCKUX AMHHOB C A30THCTOH KMCJIOTOH.
OxucreHue aMuHoB. Peakuun 3MeKTPOGUIBHOTO 3AMEIICHHES B HeH30IbHOM SIpe apOMATHUCCKUX
AMHUHOB.



Tema 6.3./InazocoeauHeHHsA

Copnepanne. Jluaszo- u a3o- COCMHCHUS. Conu auazonus. JnazoTupoBaHue NEPBUYHDBIX
APOMATHUECKHX AMMHOB. ATEHTBI AHA30THPOBAHHNA. HuTposupoBaHue BTOPUYHBIX M TPECTHUHBIX
avuHos. TToBeieHue coJteit IMa3oHus B MENOYHOH cpese.

PeakiMy  /Ma30COoe/MHEHUl ¢  BblicIeHUEM  a30Td. Tepmuueckoe — pasioKCHHEC
apuiuasonns (peakuus Llnvana 1 oGpaszoBanue (eHOOB), peakUus ¢ HOAUA-HOHOM, 3aMellleHne
JMa3oTpyMIBl Ha BOopoi. Peakums 3anjveitepa TS BBEJIGHHS TajloTeH-, [MaHo-, HUTPOTPYII.
PeaKini AMa30coeMHeHHi Ge3 BbIICACHHS a30Ta; BOCCTAHOBICHHE, azocoyeTanue (TpedoBaHus K
a30- ¥ AMa3o-KoMnonenTam). [lpumepsl azokpacuteneil (METHI0PaHIK).

Pasnen 7. KAPBOHUJIbHbIE COEAUHEHMAA

Coaepaanne. MeTo/Ibl MONYUCHHS alb/ICTHI0B | KETOHOB; OKHCJICHHE CIIUPTOB, 030HOIMU3
ATKCHOB, MCTIOJb30BaHHe peakiuil ruapoOOpHPOBAHMS. MATHUHOPraHHYeCKUX —COCAHHCHHH,
KyIpaToB, — OKHC/IMTEIbHOE  paciueryieHHe JMOJIOB,  TMHAKOJIHHOBas  IeperpynimpoBKa.
BOCCTAHOBJICHHE KApOOHOBBIX KMCIOT W HX HPOM3BOJHBIX, ITHPOJIH3 cojeil KapOOHOBBIX KUCIOT,
CHAPOJIN3 2eM- AMTATOrCHUOB. PeaKIns Kyyeposa, Bamp-npouecc*. ruapoopMUITHPOBAHAE
ankenoB. CunHre3 KapOOHHIIBHBIX coefMHeHMil ¢ TIOMOIIBIO  PEaKIMi  KOH/CHCALMH, €
HCIIO/Ib30BAHMEM  alleTOyKeycHoro — adupa. OcobOble  crocodbl  cuHTE3a  aApoOMaTHHCCKHX
KapOOHHUILHBIX COSMHCHIH.

CrtpoeHHe allbJErni0B ¥ KETOHOB. dusnueckre CBOMCTBa albJIErH/I0B, CpaBHEHHE CO
crupramu. CpaBHeHue SHEPrud OJIMHAPHBIX H JABOMHBIX CBsi3eil YrIepo/-yrjepoa H yriepoi-
KHCIIOPOI.

[TpucoemHeHHE HYKJICO(DHITOB K kapOoHMILHOM rpymnie. Pasnuune B peaxKiMOHHON
CIIOCOBHOCTH MEKIY allbJerniaMy U KCTOHAMH. Jpdexrbl 3amecTHTeCH. OOPATUMOCTD PCaKIHH,
MexanusM. [lpuMepsl peakuuii: ruparanus, MpACOCTUHCHHCE CIHPTOB, THAPOCY/Ib(HTA HATPHS,
[HAHMCTOTO BOJIOPOJA, aueTnseHoB. [Tprcoentenie a30THETBIX Hykneo(uioB. MMunbl. OKCHMBIL,
M/IPA30HbL. Y POTPOIMH.

Peakums KapOOHH/IBHBIX COSIHHEHUH C MATHUI- ¥ IMTHHOPraHHYeCKAMH COCTHHEHUAMH.

BoccTaHOBJIEHHE KAPOOHMIBHBIX COEIMHEHHUH, ocobennocTn ucronpzosanus LiAlHg u
NaBHy. Ipespauienne C=0 rpyiiibl B CHa

Peaxuus KanHHLLapo.

Peaxinu, mpoTeKarolme yepes odpasosanHne eHOITBHON (HOPMBI.

Buusuue C=0 na ruciornocts o-CH cBszeidl B KapOOHH/ILHBIX COC/IMHEHUAX (KC).
CpaBHeHHE KHCIOTHOCTH KC wu cmapros. EHonu3anus, KaTanmu3upyeMas KHCIOTaMH U
OCHOBAHUAMH.

[anoreHupoBanue KapOOHHIbHbIX coe/luHeHui. ['anoopmuas peaxims.

ANbJ0/IbHAS KOHJEHCAlHs B KHCIOH H menounoii cpepe. KporoHosas KOHACHCALMA.
TToHsSITHE «METHIICHOBOI) M «KapOOHHIIbHOI) KOMITOHEHTDI. HeocTaTKy KJIACCHYECKOTO BapuaHTa
ANIb/I0JIbHO-KPOTOHOBOI KoHencauuu. Hanpas:iennas ajib101bHAs KOHJCHCAIUS.

Peakuus [lepknna. ben3onnopas KOHACHCALMA.

o,p-HenpeaenpHble  albleruibl W KETOHBL CriocoObl cunTe3a. Peakumn 1.2- u 1.4-
[PHCOEIMHEHNS HA IPUMEPE AMHHOB, [IHAHUCTOTO BOJAOPOAA, METAITIOPraHHYECKHX COEIMHEHIUH.

Oxucrenne kKapOOHMILHBIX coeanHenHit. Menonp3oBanue XpoMaros. repMaHraHara Kaaus,
coneii cepeOpa, aBTOOKHCIICHHE aJIbJICTHILOB.

CrnoxnoddupHas KOHJACHCAlHs.

Pasaea 8. KAPBOHOBBIE KHUCJIOTbI

Copepkanne.  Crocobbl  cuHTE3a KapOOHOBBIX ~ KMCJIOT: ~ OKHCICHMC  CITMPTOB,
KapOOHM/IBHBIX COCAMHEHHH, HCMPECABLHBIX H ATKUIAPOMATHUYECKUX COeAMHEHUH: THAPOTH3
HUTPHIIOB M JAPYTHX [IPOM3BOJIHBIX; HCTIOTB3OBAHME METAIIOPraHMYecKiX COeJMHeHHH; CHHTE3BI C
MA/IOHOBBIM M ALETOYKCYCHBIM d(upom, ranopopmuas peakims: [IPOMBIILICHHBIE  CIIOCOObI
CUHTE3a BAKHEHIIHUX KHCIOT.

BaskHeiimme cBoifcTBa KapOOHOBBIX KHCJIOT. CTPOEHHE KapOOKCHIIBHON IpyMibL. PU3MKO-
XUMUUYECKME CBOWCTBA KMCJIOT: ACCOUMAllMsl, AHMCCOLMAIHA,  BIMAHUC 3aMecTUTeNIel  Ha
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KHCJIOTHOCTD, 3aMelleHHe T'MAPOKCHIBHON TpYINTblL, BOCCTAHOBJICHHE, CHHTE3 TPOU3BOIHBIX.
JlekapOOKCUIIMPOBAHHME:  TepMHUYeCKoe, M0 Konnbe, peakiusi  bopomuna-XyHCMKKEpa,
MUAPOTUTHYECKAs KETOHU3ALUA. Peaximu 10 a-atomy (Iennb-Qombrap/-3eIMHCKUH).

TTpou3Bo/HbIE KAapOOHOBBIX KHCJIOT. [anorenanruapi/ibl. CUHTE3 XJIOPAHTHIAPHAOB M3
KHUCJIOT.

AHTHAPUIB! KapOOHOBBIX KHCIOT M KCTCHBI. Bacueitime cpoiicta. CroikKHBIE HPBI.
CuHTE3 U CBOMCTBA.

Cunres amujoB  kapOoHOBbIX  Kucjior.  CBoHcrsa:  IM/POJIM3, Jleryuaparanus,
poccranopenue. Hutpuisr. Cunres. CBoicTBa: rHAPOIH3, KHCIOTHOCTE u-CH cBasen.

Henpenenbubie kucnoThl. CHHTE3: peaKLiii Kuesenarensi, Burrura, [lepkuna, Xexa, u3 [3-
OKCHKHCITOT. KHPBI.

JIBYXOCHOBHbIE KHCHOTbL CHHTES BKHEHIIMX  AMKApOOHOBBIX KuenoT. OcodeHHOCTH
SHMHYECKHX CBOMCTB M Hcrofib3oBatme B cuutese. CHHTE3bl C HCHONL3OBAHHEM Ma70HOBOTO
s¢upa. Drajesast 1 Tepedranesas KUCJIOTHI. M0TyHEHHE B [IPOMBIIUIEHHOCTH. DTAIMMHAL H €O
yenonp3oBanme B cuurese. @ymapopas U MAICHHOBASA KHCIOThI, MX 3()Upbl ¥ HMCNO/b30BAHUE B
CHHTE3E.

Cojtepkanne J1a00paTOPHBIX 3AHATHI 110 JIHCIHILTHHE

Pasnen 1. BBEJAEHUE. OCHOBHBIE TTOHSTHSL. METO/Ibl BBIJIEJEHUSA U
OYHUCTKH OPIAHMYECKHMX BEIIECTB. GU3INKO-XUMUUYECKHE METO/IbI
AHAJIM3A OPTAHMYECKMX COEAUMHEHUN

Conepskanne. [IpocTas neperotnka npu atMochepHOM JIaBICHHUH. DKCTpaKiiusg TBEPBLIX BCILECTB.
OmnpeneleHne OCHOBHBIX (GU3UKO-XUMHUYCCKHX nokasaTesed opraHu4eCKuX BCUICCTB (TeMmIeparypa
TJ1aBJIEHHAA, nokazarelib l'ipeJIOMJIeHHFI}.

Pasnen 3. TAJJIOTEHIIPOU3BO/IHBIE.
Tema 3.1. AnudaTHiecKkue rajoreHonpousBoaHpIc.
Coaepskanne. CHHTE3 OPOMUCTOTO OyTuna

Pasien 8. KAPBOHOBBIE KHCJIOTbL.
Tema 8.3. Apomaruieckne KapooHOBbIE KHCI0ThI.
Conepaanne. CuHTe3 GEH30HHOMN KHCIIOTDI

5. OBPA3OBATEJIbHBIE TEXHOJOI'MN

B npenojaBaHuy AUCHHILTHHB «OpraHuyecKas XuMusiy» HCNo/Ib3yIoTed pazHooOpasHble
oOpasoBaTesbHble TEXHOJIOTHH KaK TPAAHIMOHHBIC. TAK 1 C MpUMEHEeHHEM aKTHBHBIX ¥ HHTEPaK-
TUBHBIX METOJI0B 00YUCHHSL:!

- Ananuz cumyayuil (pasoei 1)

- Tpenune (mema 3.1, 8.3)

6. OLIEHOYHBIE CPEACTBA JJIA TEKYWEIO KOHTPOJIS YCIIEBAEMOCTH,
MPOMEKYTOUHOWN ATTECTALIMH 110 HTOI'AM OCBOEHUS JIMCLHUTIIMHBI U
VYEBHO-METOJUYECKOE OBECIHEYEHUE CAMOCTOSITEJIbHOI PABOTbI
CTYAEHTOB

3aganus peiiTunr-konTposas Nel
Tembl: AJKaHbl, AJIKCHbI

1. HanuiuTe peakiiy MoIydeHns 2-MeTHIponaHa:
1) Ilo peakunu Bropua



2) Tlo peaxumn lroma
3) Ilo peakuuu Koande
Jlist 2-MeTHIMpOIaHa HaMUUIMTE PEaKluu: ralorceHupOBarui, HUTPOBAHMUSL, CyIbPOOKHCIICHU,
JIETHIIPUPOBAHMS, TOPEHHS.
Jlast BceX peakiuid yKaKUTe YCIOBHS IIPOTCKAHMA.
CocTaBbTe BO3MOIKHBIE PEaKIHH, MPOXOAAIIUE MPH KPCKUHTEC 2-MeTHINponaHa.

2. Tlonyunte 2-MeTUIOYTEH-2 W3 COOTBETCTBYIOMICIO CIIMPTA. FaJ10rEHONPOU3BOIHOIO, IUIalore-
HOMPOU3BOAHOTO. [l MOTYYEHHOTO 2-MeTHI6yTeHa-2 HAMMIIMTE PeakLiy ¢ BOJAOPOLOM, pacTBo-
poM Gpoma, GpPOMOBOIOPOJOM € MOJYYEHHEM MPOIYKTa IO npapuy MapKOBHAKOBA W NMPOTHB
rpasiia MapKOBHHKOBA, BOJIOH, OKHCIIEHHS B MATKHX 1 JKECTKHX YCIOBHSIX, MojMmepusauud. s
BCEX PEaKlUi YKaKUTE yCIIOBHs NPOTCKaHHA.

3. Hanmmvte ypaBHEHUS Peakiiii, COOTBETCTBYIOMIMX CXEMaM.
1) CH.,COONa ——CH,— A—C,H,—> C,H,—>C,H,—CO,

2) 3TEIH—-*A—’XJIOp’.)TaH—'A——"JTaHO."l—*A-—' |,2-qubpoMITaH— A—3TaHHO/1- 1,2

3ajiaHus PEHTHHI-KOHTPOIH Ne2
Tembl: AJKHHBI, ApOMATHYECKHE YIIEBOA0POIbI, [a0reHonpon3BoIHbIe YI/1€BOI0PO10B

1. Hanummuure peakuuy nojiy4yeHus aueTHieHa us Merana n kapOuia Kaabuus. K3 aueTuncHa nomty-
yiTe MponuH (B aBe cTamuu). Jltst MPOTHHA HAIMILIMTE PEARLIAH:

1) OpomupoBanus

2) ruapoOpOMUpPOBAHUA

3) rujaparaiiu

4) rujpupoBaHuUs

5) OKHCIICHMS llepMaHraHaToM Kauusi B KUCIION cpefie

6) UHMKIHYECKON TPUMEpPH3aLHH

2. Toayuute Genson u3 anetunena. M3 6ensona nomysure 0-HHPOTOIYOI U N-HUTpoTONIyO1. ONHO
13 BelllecTs (1060e) OKUC/IUTE NIEPMAHTaHaTOM Kallus B KHCIIOf cpeie.

3. a) [loayuuTe 2-XJI0prHpomaH W3 MpoIaHa, HNPOMHICHA, cooTBeTcTBYylomero crupra. M3 2-
XJIOPIPOTIAHA MOJIyUNTE CIUPT, IIPOCTOH 3Hup, CIIOMKHBIN AUpP, HUTPOCOCMHEHHE, HUTPHIL, AaMHH,
AJIKCH.
6) Honyuute GpomOen30 13 Oen30.a, Jlns GpomGen30a HaNUIIMTE PEAKIHM:
¢ BoaubM pactBopom NaOH
1) ¢ CH3;ONa
2) ¢ CH;Br+ Na
3) ¢ CH;Br (B nmpucytersun AlBr3)

3aganus peiiTuHr-koHTposs Ne3
Tembi: Cinptol, @enobl, KapooHHIbHBIE COEAMHEHHSH, Kap6oHoBbI¢ KHCI0TbI

1. Hanuuute peakimy nojiyyenus 2-0yTanoia U3 ajlkeHa, rajoreHonpou3BoIHOTo. KapOOHMJILHO-
ro coeqpHenus. J1as 2-0yranosna HanHIIHATC peakiIii:

1) MeTa/IMYecKHM HaTpHEM

2) C YKCYCHOH KMCIOTOH

3) ¢ XIOpOBOJIOPOAOM

4) nerujpartauny (BHYTPUMOICKYISIPHOH 1 MEKMOIEKYIIIPHON)

5) OKMC/IEHUs IEPMAHTAHATOM Kajlus B KHCJION Cpejie MM OKCH/IOM Me/IH



2. OcylecTBUTE ClIeYIOIIUE MIPEeBPaIeHHS!

dbenon

NaOH  CH,! iy HNO, H, 50,

3. Ha 1,1-auxsopnpornad noaeicTByiiTe H30bITKOM BOJHOTO PaCTBOPA LICJIOHH. [loayueHHslii po-
JIYKT BBEIAUTE B PEAKLIHIO!

1) ¢ meranonom (CH;0H)

2) ¢ cunuibHo# kucaoron (HCN)

3) ¢ ruapocynbhuTom HaTpus (NaHSOs)

4) ¢ aMMHa4HBIM pacTBOpoM okcuaa cepedpa ([Ag(NH;3)2]OH)
5) ¢ BOAOPOIOM

4. Jlnst 1ponaHoBON KMCAOThI HANMIIMTE PEaKilMy MONY4CHHs aHIH/IPH/IA, Fal0rCHAHIMAPHAA,
amuza, HUTpHa. Jlist GeH30iHOM KHCIOTbI HANIINTE PEaKIHIo MOy eH s CIIOKHOTO 2pupa.
Jliist 11aBesieBO KMCJIOThI HAMMIITHATE PEAKIMIO NOJIyYeHUs COJIH.

(5]

16.
17

18.

Bonpockl Ais npoBeieHust 3avera
Tomonoruueckuit psaj ankanoB. CTpoeHne n o0las XapaKTepucTHKa CBONCTB. Peakiny 3a-
MEILEHHS: IralloreHHPOBAHNE. HUTPOBAHME.
lomosornyeckuii psiz ankenos. Ctpoerne M ofwas Xapaktepucruka cpoiicrs. Peakinn
HIEKTPOGHUILHOTO TIPUCOCTHHEHUSL.
HarrpasiieHue mpucOeMHEH s KHCIOT K HECHMMETPHYHBIM ajKeHaM (NpaBHIlo MapkoBHHM-
KoBa U ero coppemennoe o0bscHenue). CTpoeHHe, OTHOCHTE/IbHAS YCTOHYMBOCTD M Peak-
[HOHHAs CIIOCOOHOCTH KapOkaTHoHoB. [lepexucHblil apdext Kapama u ero odbacHeHHe.
Peakiiii BHICOKOTEMIEPATYPHOTO rajloreHnpoBanns aikeHos. CTpoeHne W OTHOCHTEIbHAs
YCTOHYHUBOCTD PAJAMKAIOB A/LIUIBHOIO THIIA.
OKHCJIeHHE U 030HOIN3 &IKEHOB.
MoHOMepbI, OnMroMepsl, noimepsl. [losumepusanmst 1 CONMOTMMEPH3ALMS AIKEHOB H
nueHoB. [ToHsTHE 0 HATYPAILHOM H CHHTETHYECKOM Kay4dyKax.
Ctpoenne conpsukeHHbIX AueHoB. Peakuuu 1,.2- i 1.4-0pHCOCAMHEHHS K TUCHOBBIM yTJIe-
BOJI0pO/1aM. 3aBHCHMOCTh HAIIPABJIEHHUS TIPUCOCIMHEHNS OT TEMIIEPaTypbl.
Fomonornyeckuil psii ankunos. CTpoenue ¥ 00I@s XapakTepUCTUKA CBOHCTB. Peakiuu
[PUCOCANHEHHUS BOJOPOA, FalOrCHOB, FalOreHOBOAOPOOB, KHCIOT H HCN.
CTpoeHue M NPUYMHA KHCJIBIX CBOHCTB &/IKHHOB C KOHIIEBOH TPOHHO#N cBsi3bio. [lonyuenue
aneTHaeHU 108, ITpucoe/ IMHeHUe CIIMPTOB U BOJIBL.

. ATHUMKIIHYECKHE YITIEBOJA0PO/ILI. C()BpCME‘_‘HHbIC MpeACTaBICHUA O CTPOCHHH LHKIOAIKA-

HoB. KoH(popmanuu uMKI0rekcaHa.

. XuUMHUCCKHE CBOMCTBA [MKI0QIKAHOB: I'MJAPUPOBAHME, IAJI0TCHHPOBAHKE, THAPOTalorCHuM-

poasuue. CBs3b MEKIY CTPOCHHEM U PEAKIMOHHOM CIIOCOOHOCTHIO IHMKI0ATIKAHOB.

. Ctpoenue Genzosna W obwias XapakTepUCTHKA CBOMCTB apoOMaTH4eCKHWX YrIeBOIOPOOB.

Mexanu3m IeKTPOQHIBHOTO 3aMELLEHHS.

. Peaxuuy rajgoreHMpoBaHus, HUTPOBAHUS. CYIb(UPOBAHUS, ATKHIHPOBAHUS U alMIUMpOBa-

Hus Gensosa.

. Biusinue 3amectuTe/ici Ha HarpaBJicHUE H CKOPOCTH 'JJIBKTpO(l)Hf[bl-lOl'O 3aMCIICHHUA B apo-

MATHYECKHX COCAUHECHUAX: aKTHBUPYIOLIHC U AC3aKTHBHPYIOUIHE O-. 1~ OPHCHTAHTDBL.

. BiusiHue 3amecTHTeNeH Ha HArpaBiIeHHe U CKOPOCTb H/1eKTPOQUIILHOIO 3aMeLieHs B apo-

MaTHYECKHUX COCIMHEHMAX: JIC3aKTHBHPYIOIIIHE M- OPHCHTAHTBIL.

Jnsamemennblie O€H30/b1: COINIACOBaHHAs U HeCOracoBanHas OpUeHTaLHS.

[TosryueHHe U3 rajoreHaj]KaHoB: CIHPTOB, MPOCTBIX M CIOKHBIX IPHPOB, HUTPHTOB, HUTPH-
JI0B, aMMHOB. Peakuun raroreHajakanos ¢ meraauamu (Na, Mg).

[losyueHne MarHWHOpraHMuecKux coeAnHeHni (peaktusbl | punbspa). Mx crpoenne u
CBOMCTBA: B3ANMOJICHCTBHE C ALETHIEHOBBIMHU YITIEBOJOPOIAMH ¢ KOHLIEBOH TPOHHOH CBs-
3b10, CIMPTAMM, KHCI0TAMM, KAPOOHHIILHBLIMHK COCJIMHEHUAMHU, AMOKCHIOM YITICpo/ia.



19.

20.

28.

29,

38.

39.
40.

CrtpoeHue 0HOATOMHBIX CIIMPTOB. CrupThl Kak acCoNUMPOBAHHBIC KHIKOCTH. [TprunHa
KHCJIOTHOCTH ciIUpTOB. Peakinn 00pasoBaHus a1KOroIATOB.

XJIMUYeCKHe CBOMCTBA CIIMPTOB: PEAKUMH C TatoreHOBOJIOPOAHBIMH KHCIOTAMH, PCls,
BHYTPH- ¥ MEKMOJIEKY IPHAs JIeTHpaTaLus. ALMINPOBAHUE U OKHCIICHHE.

Tlonyuenne CUMMETPUYHBIX 1 HECHMMETPHUHBIX ITPOCTDIX 3(upoB (IIAHKPOBAHUE CUHTE3A

BuyibsivcoHa). XUMHUecKue CBOMCTBA MPOCTBIX YPUPOB: OCHOBHOCTD, o0paszoBaHHe OKCO-
HHEBbIX KOMITJIEKCOB, pacilerieHHe.

_OnnoatoMuble Gerosibl. [TpHuMHa KUCIIbIX CBOHCTE denon10B. DIeKTpoGUIILHOC 3aAMCUICHHE

B AP0 (PEHOIOB.

. CTpoeHHe HUTPOrpyIIbL. TayToMepHbIC npeBpallieHns HHTPOATKAHOB. [ToABMKHOCTE BO-

70pOIa MY 0L-YTIIEPOAHOM aToMe. BoccTanoBaeH e HUTPOCOEAUHEHUH

. CTpoeHHe aMHHOB: rHOpH/IM3ALAS aTOMa a30Ta, KOH(HIypaiusi MOJIEKYJIbl AMHHA, MEXKMO-

JIEKYJIAPHBIC BO/IOPO/IHBIC CBA3H. Ca3b MEH/LY CTPOCHUEM H OCHOBHOCTBIO AMHHA.

. Peakumy aMHMHOB C KHCJIOTaMM. ANKUIUPOBAHHC U allMIMpOBaHHC aMHHOB. Peakuuu ¢ a3o-

TUCTON KHCITOTOM. Peakuuwu apoMaTHUECKUX AMHWHOB C allbJIerH1aMH.

‘ﬂHaBOCOCﬂHHCHHHI CTPOEHHEC H [MOJIYUCHHC, Peakuuu ¢ BbIACICHHCM H 0e3 BbLASICHHS a30-

Td.

. Crpoerne KapOOHWJILHON TPYIIITBL. XymMuueckie cBoiicTBa amndaTnyecknX KapOOHUITBHBIX

COEIMHEHUM: IPUCOEIMHEHUE CIIUPTOB, rupocy ib(uTa HATPUs, CUHAILHOH KHCIOTHI, L1
Tuxa0pucToro hocdopa, peakTHBOB ['punbsapa.

PeakIuy aTbJErHI0B H KETOHOB ¢ aMMHAKOM M €r0 MPON3BOIHBIMH: TUPA3HHOM, THIPO-
KCUJIAMUHOM. (DEHUIITH/Pa3sHHOM.

[TpHunHa peakUMOHHON CIIOCOOHOCTH BOIOPOA Y a-yraepoanoro aroma. Kero-eHoabHas
tayromepus. Mexanusm A/Tb10/IbHO-KPOTOHOBOH KOH/ICHCALIMH.

OKHC/IEHHE ¥ BOCCTAHOBIGHHE ATbJICTHIOB U KETOHOB. PeaKius Kannuunapo.
. CTpoeHue H 0COOEHHOCTH XHMHYECKHX CBOHCTB o.B-HempeeTbHBIX AlbACTHIOB H KETOHOB

(peaKiny EKTPOPHILHOTO 1 HyK/1e0(QHIILHOTO NPHCOEMHEHHH).

. PeakuuonHas CrocoOHOCTh apoMaTH4YCCKHUX ANLJACIUJI0B U KCTOHOB B peaKiuiax HYKIIEO-

(GUIBHOrO IPUCOCTHHEHHA (peaxuus ¢ CHHMIBHON KUCIOTOH W TMAPOCYIbHUTOM HATPHSA).
OKHCIeHue W BOCCTAHOBIIEHME.

_Peakidy KOHJIEHCALIMKM apOMATHHCCKHX AJIbJAEIMI0B M KCTOHOB: KOH/CHCALHUA C a.nmba"m-

qecKMMH aTbJErHAaMI U KeToHaMH, peakius [lepkiHa, nepexpecTHas peakiis Kannuuua-
po. IX MexaHu3MBbl.

. Crpoenue KapOOKCUILHOH IPYIIIbL 1 kapOokcuaT-anuona. KucioTHpie CBOMCTBA OJIHOOC-

HOBHBIX KAPOOHOBLIX KHCIOT. Peaxiuii KHCIOT ¢ MCTAIIAMHU, LICTOUAMH, KapOOHaTaMH,
peakTuBamu [ prHbspa.

. Peaximst srepudukaiui. JlekapOoKCHIMPOBaHHE H BOCCTAHOB/ICHNE KUCJIOT.
[lonyuenue MPOU3BOAHBIX KHCIOT: COTICH, aMiI0B, HUTPHIOB, AHTMIPUIOB W rajoreHaH-

FHIPUJIOB, CIIOKHBIX 3UPOB. ['MAPO/IN3 TPOM3BOHBIX KHCIOT,

OcOGEHHOCTH XMMHUYECKHX CBOMCTB O, 3-HerpeiebHbIX KHCI0T. AKPHIIOBAs 1 MEeTaKpHJIIO-

Basl KUC/IOThI, aKPUITOHUTPHIL.

OcoBeHHOCTH (PU3MUECKHX U XHMHUCCKUX CBOHCTB JABYXOCHOBHBIX KHCIOT. KHCnoTHOCTD.
Peaxiuu 1eKapOOKCHIHPOBAHU.

MasioHOBbIH 3()Hp U CHHTE3BI HA €I'0 OCHOBE.

KHCIOTHBIE CBOFCTBA APOMATHYECKUX KAPOOHOBBIX KHCIOT. BiMsHHE NPUPO/bI H pacro-
JIO’KCHUS 3aMeCTHTENEH Ha CUITy KHCIIOT.

CamocTrosTeapHas padoTa cTyaeHTa. B npouecce 0cBoCHHA Kypea Opranyueckas XUMHA

CPC 3aksrouaeTcs B CIIe/IYIOLIeM:

1

Vi3yueHne HEKOTOPBIX Pa3/leioB, KOTOPbIE B JICKLUMOHHOM Kypee He paccMOTPEHBI MJIK pac-
CMOTpEHBI He B M0JIHOH Mepe. [1pn 9TOM HCIONB3YeTCA peKOMEH10BaHHas TNTepaTypa.
[Toaroroska K jgadopaTOpHbLIM 3aHATHIM

[TO/rOTOBKA K TEKYIIEMY KOHTPOIIO (pelienue 3ajat). Bapuantbl 3a/aHMi [1pe/ICTABJICHD! B
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pEKOMEH10BaHHBIX COOPHUKAX 3a/1a4.
[ToAroTOBKA K IIPOMEKYTOUHOMY KOHTPOJLO (3a4eT) ¢ MCI0/Ib30BaHUEM PEKOMEH/I0BaHHOM
MTepaTypbl, KOHCTIEKTOB JIEKIHH M COMTACHO NEPEHHIO BOMPOCOB JUTS MPOBEICHHA 3a4CTa.
Boree 1onHo Metoanueckue ykazanus s CPC npejcranieHbl B cocTane YMK.
Paszennl aucuunintib ans CPC

Paznen 1. Tema 1.1.OcHOBHBIE TOHSATHSA

Pasznen 1. Tema 1.2.MeTo/1bl BbIICTEHUS M OUMCTKY OPraHH4CCKUX BEIIECTB
Pazmen 1. Tema 1.3. @u3uueckue METO/IbI AHATH3A OPraHWYCCKAX BELICCTB
Pasnen 2. Tema 2.5. ATUUMKIMYECKUE YIIICBOAOPOIbLI

Pasmen 3. [aoreHnpon3BoiHble

Paspien 5. Ilpoctbie 2¢upbl

Paznen 6. Tema 6.1. HurpocoeauHenus

Pasnien 6. Tema 6.2. AMHHBI

Pasznen 6. Tema 6.3. A30- 1 1MA30COCAHHEHHA

10. Pazznen 9. Tema 9.1. [ HAPOKCHKUCTOTBI

L1,

Paznen 9. Tema 9.2. AMMHOKHCIIOTHI

12. Pasyien 9. Tema 9.3. OKCOKHCIOTDI
13. Paznen 9. Tema 9.4, Yrnesoasl

@DoH OLEHOYHBIX CpeaACTB JUId [poOBEICHHUHA arrectaluMyd YPOBHH C{'lJOpMHpOBaHHHOCTH

KOMIIETEHIMH 06YHaIOMMXCS [0 AMCLUUNIMHE OPOPMIISETCS OTACABHBIM JOKYMCHTOM.

7 VYEBHO-METOANYECKOE U MHOOPMALIMOHHOE OBECIEYEHHE
JUCHUTIJIHHBI

7.1. Knuroo0ecieueHHOCTb

’7 HaumeHoBaHue NUTEpaTyphbl: aBTOP, Ha3BaHHE, KHUI'OOBECITEYEHHOCTbD
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| Hanuuue B 2MeKTPOHHOH
8w O oudnnotexe Bal'y
o= =
29 =
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anpnocty "Buonorua" / B. T'. Usanos, B. A. Top- G
nenko, O, H. Mesa .— 5-e u3a., crep. — Mocksa ‘
| Axagemus, 2009 — 620 c. |
2. Opranuueckas xumus: yueGuuk ans sysos no | 2004 [ 35 ‘
cneupanbHocTh "®apmauns” (B 2 k4. / B JL | ‘
benoGoponos [u ap.] ; noa pen. H. A, TiokaBKH-
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Ku. 1: Ocrosnoii kype .— 2004 .— 639 c. | |
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naesa, M. C. Akuypusa, JI. A. Jlynenxosa ; Bra- df
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Baagumup : Braaumupekuil rocy 1apeTBeHHbI i
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MUPCKHit rocy1apcTBEHHbIH YHHBEPCUTET
(Bal'y), 2010 — 104 c. : u., Taba. i
JlononHuTE I bHAA NTHTEPATYPd

|. Oprannteckas XUMUs | y4eOHHK 1A By30B N0 2008 7
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benoboponos [u ap.] : noa pen. H. A. TiokaBku-
noii .— Mocksa : Ipoga, 2002-2008 .— (Bbic-
wee o6pasosanue, CoBpeMeHHbIH y1eOHUK).

K. 2: Cneunanbhbiil Kype .— 2008 .— 592 ¢.

2 Jlynenxosa, Jliobosb AnekcanaporHa. OCHOB- 2003 http://e.lib.visu.ru:80/handle
Hble MOHATHS OPraHntieckoil Xumun | yuedHoe /123456789/879
nocoGue ana cryaentos 1-3 kypeos [ JI A. Jly- '
nenkosa, M. C. Akuypuna, E. B. Epmonaesa |
BnaauMupCKHii rocy1apCTBeHHbI YHUBEPCHTET
(Bal'Y) .— Brnagumup : Bnagumupceknit rocy-
gapetsenHblii yausepenret (Bal'y), 2003 . — 51
c.

3. I'panndepr, Urops Horanxosuy, [1pakride- 2001 13
ckue paboThl H CEMHHAPCKHE 3aHATHA 1O Opra-
HivecKolt xumun : yuebroe nocobue s BY30B
no opranuueckoil xumuu / M. M. I'pannGepr . —
4-¢ w31, nepepad. u ton. — Mocksa : Jlpoda,

2001 —349c.
4 Jlynenxosa, JIio0oBb AnekcaH1poBHa. 3ananna 2004 http://e.lib.vlsu.ru:80/handle
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7.2. [lepuoanueckue U3IaHus
1. Xypuan opranuueckoil xumun. CI16.: Hayka. ISSN (PRINT): 0514-7492. UmnaxT-(haxTop
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8. MATEPUAJTbHO-TEXHUYECKOE OBECITEYEHHUE JTUCHUTIVIMHbI

JUisl peaiu3aluy AaHHOM ANCHMIIMHBL MMEIOTCS CTICIMATbHBIC IOMCIUCHHMS U IPOBE/C-
S SAHATHI TeKIHOHHOro Tuna. JlaGopaTopibie paGoThl IPOBOAATCSA B CHICLHATN3NPOBAHHON Ja-
GopaTopuK OpPraHUIECKOH XUMHH.

JlaGoparopusi OpPraHMYECKOH XUMHHM OCHALICHA  CIC/LYIOUMM obopy/aoBanueM: LiKad
poTsokHoil; mkad cymmusmbit  1IC-80-01  CIIY:  pedpaktomeTp UPD®-454 B2M: Becsl,
anammtiaeckie SCL 150; npubop Bakyymuoro ¢uistposanns [IB® 35-Hb: konbonarpesaten
LOIP LH-250; Gamsi MacisHO-necyaHas dJeKTpuueckas: OaHs /Ui ropayero GunbTpOBAHUS,
Tepmoctar LW-4; romorenusatop MPW-324; ycTpoHCTBO [pOCYIIHBAHHA XUMHYECKOH MOCY/Ibl
HKPOC 2000; KOMITIEKT XHMUYECKOH TOCY/1bl U PEaKTHBBI.

[TepeueHb JMIEH3HOHHOTO [POrPaMMHOI0O O0eCHeUeH A Windows 7: Microsoft Open
License 62857078: MS Office 2010 Microsoft Open License 65902316.
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