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1. Heab u 3axauu U3y4yeHHs AUCHUNIHHBI

[enp n3ydeHus: QTUCHUILIUHBI - JOPMUPOBAHUE 3HAHUN OPTraHMYECKON XUMHH, HEOOXOIUMBIX
JUIA  peanu3alii o0pa3oBaTeIbHONW MPOTrpaMMbl 10 XHMHUU B COOTBETCTBUU C TpPEeOOBaHHSIMHU
00pa30BaTeNbHBIX CTAHIAPTOB.

3ajaun JUCIUILIMHGI:

- JaTh TOHSATHE O CTPOCHUHM MOJICKY OPTaHWYECKUX COCAMHCHUU C TPUBJICUYCHUEM
HOBEHIIHNX (PU3UKO-XUMHUECKUX METOJIOB;

- MPUBUTH 3HAHUE O KiIacCU(PUKANMM W XUMHYCCKUX CBOHCTBAX OPraHUYECKHX
COCIIMHEHUH; O 3aKOHaX TPOTCKAHUS XHUMHYCCKUX PEAKIMA OPraHWYeCKUX COCIWHEHUH, WX
MeXaHU3Max;

- MO3HAKOMUTH OYAYIIUX YYUTEIECH XUMHUU C TMPAKTHICCKUMH IYTSIMH [PUMEHEHUS
pa3HOO0Opa3HBIX XUMUYECKIX PEAKIINI OPraHUnISCKUX COCTUHEHUIA;

- CIIOCOOCTBOBATh  OBJIAJICHUIO AHATUTUYCCKMMH TpPHEMaMH Tpu  padbore ¢
OpPraHMYECKUMH BEIICCTBAMH,

- HAayYUTh COCTABJICHUIO YPAaBHCHHHA XHMHYCCKHX PEAKIUH I BEIICCTB Pa3HBIX
KJIACCOB W MPOBEJICHUIO aHAIN3a U UACHTH(DHUKAIINH TPUPOTHBIX OPTaHHYECKUX BEIIECTB.

2. Mecto qucuuniaunsl B crpykrype OIIOII BO

Jucrtunnuna «OpraHudeckas XUMUs» OTHOCUTCS K BApUATUBHOW YacTH Y4eOHOTO TUTaHa.

JucuunnmHa n3yyaercs Ha 3 Kypce, B 5, 6 cemecTpax.

JIst u3ydeHus TUCIUIUIMHBI TpeOyeTCs: 3HaHUsI, YMEHHUs, HaBBIKH, CIIOCOOBI IeATeTLHOCTH U
YCTAaHOBKH, TIOJIyYCHHbIE M CPOPMHUpPOBAHHBIE B XOJ€ W3y4eHUs JUCHUIUIMH «OO0mas u
HEOPraHuYeCcKasi XUMHsI», TEOPETHUECKIE OCHOBBI H3YUYCHUSI XUMHUUECKHUX TTOHSTHH.

N3yuenuto muctmmummabl  «OpraHudeckass XUMUsS» TPEANIECTBYET OCBOCHUE TUCITUTUIMH
(IpaKTHUK):

AnanmuTrdeckas XUMUS;

OcHOBBI JTa0OPATOPHOTO MPAKTHKYMa MO O0IIeH XUMUH;

XUMUS HEMETaJIJIOB;

PU3NKO-XUMHYECKHE METO/Ibl AHAIIN3A;

OcHoBBI 1a00paTOPHOTO aHATHU3A.

OcBoenne aucuurUinHbl «OpraHudeckas XUMHUS» SBISETCS HEOOXOAMMOW OCHOBOW st
MOCJIEYIOLIETO U3YUEHUS! AUCHUIIINH (TPAKTHK):

XUMMS OJIUMEPOB;

XUMHS BBICOKOMOJIEKYJIIPHBIX COCIMHEHU;

OcHOBBI cUHTE3a OMOAKTUBHBIX OPraHMUYECKUX COCIUHEHU;

OO01ast U HeOpraHuyeckasi XuMusi;

CrpoeHue MOJIEKyJ U1 OCHOBbI KBAHTOBOU XUMUU;

buoxumus;

[IpuknagHas xumus;

Oprannyeckuil CUHTE3;

OcHOBBI OMOOPraHNYECKON XUMUU;

CoBpemeHHbIe MPoOIEeMbl OPraHUYEeCKONH XUMUU.

Ob6nacts mnpodeccHoHaNbHONW MAESITENbHOCTH, HAa KOTOPYID OPHEHTUPYET AUCIUIUIMHA
«OpraHnueckasi XUMHsD», BKIIOYaeT: 00pa3oBaHue, COIMAIBbHYIO cepy, KYIbTYypY.

OcBoeHME TUCIUILIMHBI TOTOBUT K paboTe CO CIEMYIOIUMHA 00beKTaMu MPodecCHOHATBHOM
NEeSATENbHOCTH:

- o0ydeHue;

- BOCIUTAHUE;

- pa3BUTHUE;

- IIPOCBEILEHUE;

- o0OpasoBareibHbIE CUCTEMBI.

B MPOLIeCCe U3YYEHHUs MUCIUIUIMHBI CTYACHT TOTOBUTCS K BUAAM MPOQeCcCHOHATBHOMN
JEeSITEeNFHOCTH U PelIeHUI0 TpodeccHoHanbHbIX 3a1ad, npeaycMorpeHHbix OI'OC BO u yueGHBIM
MJIAHOM:

Hay4HO-UCCIEA0BATENbCKAs I€ATEIbHOCTh

- IOCTAaHOBKA M PEIICHNE UCCIICIOBATEILCKUX 3a/1a4 B 00JIaCTH HAYKH U 00pa3oBaHUS;

- UCIIOJIB30BaHHUC B HpO(I)CCCI/IOHaJIBHOI\/'I ACATCIIbBHOCTU MCTOJOB HAYUYHOI'O UCCIICI0 BaHUA.
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3. TpeGoBanus K pe3yJibTaTaM 0CBOEHHUS THCIHMILIUHBI

[Iponiecc u3ydeHus AUCHUILIMHBI HarpaBieH Ha (OopMHUpPOBaHME KOMIIETEHIMIA M TPYIOBBIX
¢bynkuuit (mpodeccnonanbHblil ctanmapt Ilegaror (memarornyeckas AEATENBHOCTh B JOMIKOJIHHOM,
HayaJlbHOM OO0IeM, OCHOBHOM oOIIeM, cpeaHeM oOmieM o0Opa3oBaHWHM) (BOCIUTATENb, YYUTENb),
YTBEpXKAEH MTpUKa3zoM MuHuCTEepCTBa TpyAa U corranbHoM 3amuTel NeS44u ot 18.10.2013).

BbImyckHUK 10JDKEH 001a1aTh caeIyouMy rnpodeccnoHanbHbiMu KoMieTeHuusamu (I1K)

B COOTBETCTBUU C BUAAMU JCATEIHHOCTH:

IIK-1. roToBHOCTHIO peayiM30BbIBAThH 00pa3oBaTe/ibHbIe MPOrpaMMbl MO Yy4eOHbIM
npeAMeTaM B COOTBETCTBUH ¢ TPeGOBAHUAMHU 00Pa30BaTeIbHbIX CTAHIAPTOB

neIarornyeckas J1esiTeJJbHOCTh

I1K-1 roToBHOCTBIO 3HATh:

pean30BbIBATH B - y4eOHBIH IpeMeT (XUMUs) B IIpeesax TpeOoBaHUI
o0Opa3oBaTellbHbIE (benepanbHBIX TOCYJApPCTBEHHBIX 00PAa30BATENBHBIX CTAaHIAPTOB
IPOrPaMMBI 110 y4€OHBIM | W OCHOBHOM 00I€00pa30BATENBHOMN IPOrPAMMBI;

npeaMeTam B - OCHOBHBIE IOMHATHUS OPraHUYECKON XUMUH; TIPUHIIUIIBI
COOTBETCTBUHU C - KJIACCU(PMKALIMU U HOMEHKIIATYPbl OPraHUYECKUX
TpeOOBaHUAMHU COCIVHEHUI;

06pa30BaTeHBHBIX - THIIBI XUMHUYECKHUX CBI3EH, XUMHUYECKHE 0COOEHHOCTH
CTaHAapTOB Pa3IUYHBIX CUCTEM C G- U T-CBA3SIMU;

- CTpOEHHE OPraHWYEeCKUX COCTUHEHUU, Yy4EeHHUE O CBS3H
CTPOCHHS C PEAKIMOHHOW CHOCOOHOCTBIO OpPTaHUYECKHUX
COCAMHCHUM;

= OCHOBHBIC THUIIBI U ME€XaHU3MBbI Opl"aHI/I'-IeCKI/IX peaKquI;

- KIaccu(UKaIuio, METO bl CHHTE3a, (PU3NYECKUE U XUMUICCKUE
CBOMCTBA, ITyTH UCIOJIb30BaHUS BaKHEUIIINX KJIACCOB
OPraHN4YeCKUX COCTMHECHUH;

yMeTh:

- CTPOUTH CTPYKTYPHBIC (POPMYJIIBI U3YUCHHBIX COCTUHECHHM,
ONPENENATh NPUPOAY XMMUUECKUX CBSI3€H, OIIEHUBATh B3aUMHOE
BIIMSHHE (DYHKIIMOHAIBHBIX TPYII U MMPOTHO3UPOBATH B COOTBETCTBUHU
C OTUM XMMUUYECKHE CBOMCTBA;

- COCTaBJIATh YPAaBHEHUS XUMHYECKUX PEAKIUHU VISl BEIIECTB
pa3HBIX KJIAaCCOB OPraHUYECKUX COCIUHEHUN U CPABHUBATh
PEaKIMOHHYIO CIIOCOOHOCTh OPTAHUYECKHUX COSTUHEHUN B
peaKuUsIX Pa3IMYHOTO THUIIA;

- IPOBOJAUTH TEOPETUUYECKUE CUHTE3bI BAXKHEUILINX OPTaHUYECKHUX
COCIMHEHUH, OCYILECTBIIATh NEPEXO0/Ibl MEXKAY PEACTABUTEISIMU
Pa3HBIX KJIACCOB OPraHMYECKUX COCTUHECHU;

- UCII0JIB30BaTh 3HAHUS O CTPOCHUU U CBOMCTBAX U3YUYEHHBIX KIaCCOB
JUIS IOHUMAaHHUSI OKPYXKAIOIIEro MUpa U SIBJICHHIA IPUPOABI (030HOBBIE
JIBIPBI, KAYECTBO YIIIEBOJIOPOJIHOTO CHIPHS U T.1.);

BJIA/IETh:

- IPUMEHEHUS TOHATUITHO-KAaTErOprualbHOTO anmnapaTta XMMUYECKUX
HAayK; CUCTEMbI 3HAaHUI O COBPEMEHHBIX MPOoOIeMax OpraHuYeCcKOM
XUMUU;- TPUMEHEHHUS] XUMUYECKOTO HAYYHOTO SI3bIKA U PA3IMYHBIX
CHUCTeMaM HOMEHKJIATYphI B TPO(eCCHOHATBLHOM NeITeTbHOCTH;-
MIPUMEHEHHsI CIOCOOOB OPUEHTAIIMHU B TPO(HECCHOHATHHBIX
MCTOYHUKAX MH(popMaIuu (KypHaibl, CaliThl, 00pa3oBaTeNbHBIC
MOPTabl);- TPAMOTHOM PabOTHI C OPraHUYECKUMHU BEIIECTBAMHU, C
YUETOM TEXHHUKHU OE€30MaCHOCTH.

4. O0BbeM TUCHUILIHHBI H BH/bI y4eOHOH padoThI
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Bcero [Tareiit | LlecToit
Buy yae6HON paboThI 4acoB ceMecTp | ceMecTp
KonTakTHasi pa6oTa (Bcero) 162 72 90
JlaboparopHbie 90 36 54
Jlexum 72 36 36
CamocTrosiTejibHasi pa6oTa (Bcero) 54 36 18
Bujbl npoMe:xXyTOYHOI aTTecTalun 72 36 36
DK3aMeH 72 36 36
OO0uiasi TPy10€eMKOCTh Yachl 288 144 144
OO0u1asi TPy10€eMKOCTb 3a4eTHbIE eTHHUIIbI 8 4 4

5. Copep:xkanue QM CUUIITAHBI
5.1. Conep:xanue MmoayJiei AuCHUILINHBI
Moayas 1. Teopernyeckne OCHOBbBI OPraHMYeCKOH XUMMUM:

BBenenne B Kypc opranmyecko xumuu. Mcropus Bompoca. Meronmonorus. Beinenenue
OpraHMYECKUX COEJUHEHMM M3 pacTeHHM M JIPYrux HPUPOJIHBIX OOBEKTOB M MX HCIOJb30BaHUE B
MPaKTUYECKUX IENIIX Ha 3ape chOpMUPOBAHUSA YelloBedeckoro odmecta. OpraHndeckre BelecTsa B
CTaHOBJIEHUH LIMBUJIN3ALINU.

OdopmieHue opraHuyYecKOW XHMHH B BHIC CaAMOCTOSTEIHHOW HAYYHOW JUCITUTIIIUHBI.
CraHOBJIEHHE METOJIOJIOTUM OPraHMYECKOM XUMHHM KaK CHUCTEMbl B3IJISIIOB Ha CTPYKTYpY O3TOM
obnactu (yHIaMEHTAIbHOM HAayKd, €€ JIOTMYECKOM OpraHu3allid U CPEACTBA JOCTMXKEHUS LEJH.
[IpenMer u 00BEKTH oOpraHnuyeckol xumuu. IlpakTHueckoe HCMOIB30BAaHUE OPraHUYECKHX
COEVHEHUH, CKIajblBaroniecs TeHAeHuuU. Kiaccudukanus M HOMEHKJIATypa OpPraHUYECKHX
coemuHeHU. CTaHOBIIEHNE CTPYKTYPHOU Teopun opranndeckoi xumuu. Padotel Kekyne, Kymnepa mo
ONMCAHUIO MOJIEKYJ OPraHMYeCKUX COENUHEHUHl. YdueHue byriepoBa O XMMHUYECKOM CTPOECHUU
BenlecTB. Ero uaen o nepcrneKTUBHOCTH YCTAHOBJIEHUS! CTPOEHHS OPTaHUYECKUX COECAUHEHUH MyTeM
U3YyUYEHHs] UX XMMHYECKHX CBOMCTB.

Mertonpl, wuccienoBaHusl. JIEKTPOHHBIE TMpenacTaBieHuss. CTEpeoOXUMHYECKOE YYECHHE.
O030p METOJOB HCCIENOBaHMS, HUCIOJIB3YEMbIX Ul UACHTHU(QUKALUU YCTAaHOBJIEHUS CTPYKTYpPBhI
OpPraHUYECKUX COeIMHEHUN

Posnb KBaHTOBO-XMMMYECKOI'O IOAXOJAa B COBPEMEHHBIX HCCIIEAOBAaHUAX, CYTh METO/0B
BAJCHTHBIX CXEM M MOJIEKYJSIpDHbIX opOuTanei. MosekynsapHbsle OpOUTaIM MeTaHa, OSTHIICHA,
alleTUJICHA.

O6mwme npencrasiaenus Mmeroga BMO nipu onricanny B3auMOISHCTBHIA opOUTasei.

KoBaneHnTHast cBsi3b, ee BUIbI, MeTOAbl oOpazoBaHus, cBoiicTBa. Konnenuus Ilosumnra o
ruOpUaM3alMi  3JEKTPOHHBIX opOuTaneil. Tumbl BaJEHTHBIX COCTOSIHUH aTtoma yIjepoja.
Knaccugukanus peareHtoB u peakiuid. IlpomexyrouHsle 4acTHIbl (MHTEpMEAMATHI): paiHUKabl,
KapOOKaTHOHBI, KapOaHMOHBI, KapOEHbl, HUTPEHBbI U Jp. MexaHU3Mbl peakuuil. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHME IPOMEXYTOUHBIX YaCTHUIL. OJIEKTPOHHBbIE S(PQPEKTHl 3aMeCTUTENEH.
WHayKTUBHBINA U Me30MepHBIN 3((eKTh 1 croco0bl M300paxeHus 3Tux 3¢ dexToB. [Ipumepsl rpynn
c + 1L -, + M u —-M-spdexramu. Ddpdekr runepkoHproranuu (cBepxconpspkeHus). BnmsHue
NIEKTPOHHBIX 3(PPEKTOB 3aMecTUTeNed Ha CTa0MJIBHOCTD M PEAKLUOHHYI0 CHOCOOHOCTh
OPraHMYECKUX COEAVWHEHMHM W INPOMEKYTOYHBIX YacTHIl. Pe30HaHCHBIE CTPYKTYpbI, IpaBHJa HX
IIOCTPOCHHS.

Kucnotsr u ocuoBanns (M. Bpencren, I. JIntouc). ConpshkeHHbIE KUCIOTH M CONPSUKEHHBIE
ocHOBaHHUA. KHCIOTHO-OCHOBHBIE paBHOBECHUS HA MPUMEPE CIUPTOB, MPOCTHIX IPUPOB, KAPOOHOBBIX
KHCJIOT, KeTOHOB M aMMHOB. KoHcranTa kucnotHoctu pKa, xonctanta ocHoBHOocTH pKb. Brusaue
3aMECTUTENNEH B MOJIEKYJIE€ Ha KHCIOTHOCTh M OCHOBHOCTb OpPraHMYECKHX COE€OUHEHHH. OCHOBBI
CTEPEOXUMHUHU

Crepeoxumuueckoe YydeHHe, cTepeousomepbl. IloBopoTHas wu30MepHs, TIOHATHE O
KoHpopmanusax, npoekiuu Heiomena. ['eomerpudeckas nzomepus. OnTuyeckas n3oMepusi, MOHATUS
0 XUPaTbHOCTH. D(PPEKT ONTUYECKONH AKTUBHOCTH OPraHMYECKUX COequHeHui, pabdotsl Ilactepa.
AHTHIIONBI U pareMarbl. ACHMMETPUYECKUH aToM yriiepoia, ero KoHdurypauus. PaGoter Bant-
I'opda u Jle-bens. CnocoObl M300pakeHUsI ONTHYECKUX H30MEpoB Ha Oymare. [IpoekimoHHbIE
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¢dopmynbr @Oumepa. [punuunsl R,S-HomeHknaTypsl 3HaHTHOMEpOB. COoeMHEHHS C HECKOJIbKHUMHU
aCUMMETPUYECKHMMHU aToMaMmu yriepona. Juactepeomepsl, ux me3ohopmbl. CoBpeMEHHOE pa3BHTHE
y4eHHS 00 ONTHYECKOW M30MEpHUH, MIOHATUS O IIEHTPE, OCH U TUIOCKOCTH XUpanbHOCTU. Onpenenenne
abcomoTHONW KOoH(UTrypauuu crepeonzoMmepoB. CTarudeckas W JAWHAMHYECKAas CTEPEOXUMHUS B
COBPEMEHHON XUMUHU.
['eomeTpuueckas u3oMmepust COeIMHEHUM ¢ MBOMHOM cBs3bto. Lluc-, Tpanc-; Z-, E- u cun-,
aHTH HOMeHKJaTypa. OCHOBBI HOMEHKJIATYpPbl OPraHUYECKUX COETUHEHUI
3amecturenbHas HomeHknarypa, WIOIIAK. IloHatus pojoHadaabHOW  CTPYKTYPHI,
XapakTepucTuka rpymnm. Ha3Banus HeyHKIMOHATBHBIX 3aMECTUTENEH, (YHKIIMOHAIBHBIX TPYIIIL,
MPEeNbHBIX, HETIPEIEIbHBIX, aPOMATUYECKUX paguKanoB. CTapmIMHCTBO (DYyHKIIMOHAIBHBIX TPYIII.
OcCHOBHBIE MTpaBHUJIa COCTABJICHUS 3aMECTHTEIBHBIX HA3BaHUI OPraHUYECKUX COCAMHEHUH, BHIOOD U
HyMepalusi TJIaBHOM IeNnM, NpaBWIO HAMMEHBIIMX JOKaHTOB. Ha3BaHHS OCHOBHBIX KJIacCOB
OpraHMYECKUX COCAMHEHUMN, CII0KHBIX MOJIU- U TeTepO()YHKIMOAIBHBIX COETUHEHUII.
Mopayas 2. YriaeBoaopoasbl:

Ankanbl. ['oMoNOrm4eckuii psja, H30MEpHUs M HOMEHKIarypa. [IpupojHbIE HCTOYHUKH
ankaHoB. MeTopbl CHHTEe3a: TUJPUPOBAHHE HENPEIENbHBIX YIIIEBOJOPOJIOB, CUHTE3 uUepe3 JIUTH-
JTUAIIKUIIKY-TIpAThl, 3JEKTPOJU3 Ccojel KapOOHOBBIX KHCJIOT, BOCCTAaHOBJIEHHWE KapOOHMIIBHBIX
COEJIMHEHUH, U3 rajoreHaqkaHoB (peakuus Bropua, npotonus peaktuBos I'punbspa). [lpupona C-C u
C-H-cBs3eii B ankanax. Kondopmanuu stana, npornasa, OyTaHa U BBICHIMX aJIKaHOB. DHepreTuyecKas
auarpaMma KOH(OPMAIIMOHHOTO COCTOSIHMSI MOJIEKYJBl ajKaHa. XMUMHYECKHE CBOMCTBA: peaKIUH
raJIOrTeHUPOBaHUS (XJIOpHpOBaHHE, OpOMUpO-BaHHME, HOAMPOBaHHE, (TOPUPOBAHHUE). DHEPreTHKa
LIETTHBIX CBOOOJHOPAIUKAIBHBIX peaknuii ranorenupoBanus. HurtpoBanme (M. U. Konoanos),
cynbpoxiopupoBaHnue U okucieHue. CeNeKTUBHOCTbh paJUKaJbHBIX PEAKIUH U OTHOCHUTEIbHAs
CTaOMJIBHOCTD ANKMIBHBIX pafukanoB. TepMudeckuil U KaTaTMTUYECKU KpekuHr. loHHbIe peakiun
AIKaHOB (ICUTEPOBOJOPOAHBIHOOMEH U TAJIOTCHUPOBAHNUE U HUTPOBAHUE B CYNEPKUCIION Cpejie).
Anxensl. ['omosornueckuii psim, M3oMepusi U HOMEHKIarypa. I'eomerpuyeckas uzoMmepus (IHc-,
Tpanc- U  Z-, E-Homenknarypa Ilpupona nBoiiHON cBs3u. MoJEKyIsipHBIE T-OpOWTAINA 3TUJICHA.
MeToabl CUHTE3a SJIMMUHUPOBAHME TaJOr€HOBOJOPOJAA W3 AJKWITAIOT€HHUIOB, BOJBI U3 CIIUPTOB,
JIETAJIOTEHUPOBAHNE BHI[-AUTajoreHankanoB. Peakmums ['odpmana, Burrmra, crepeocenekTuBHOE
BOCCTaHOBJICHHE QJIKHMHOB. XHMHUYECKHE CBOMCTBA alKeHOB. Psn cTaOUIBHOCTH  aJKEHOB,
BBIBE/ICHHBIH Ha OCHOBE TEIUIOT T'MApPUpPOBaHUA. ['€TeporeHHoe M TOMOTE€HHOE€ THAPUPOBAHUE
ankeHoB. DnekTpoduibHoe npucoeaunerune ( AdE). OOmiee npeacTaBieHe 0 MEXaHU3ME pPEaKIIHi
T- U O-KOMIUIEKCHI, OHUEBbIe HOHBI. CTepeo- U peruocenekTuBHOCTh. [IpaBmiio B.B. MapkoBHUKOBA,
WHIYKTUBHBIA U Me30MepHbIil 3(dekTrl. ['anorennpoBanue: mexaHnusMm, crepeoxumus. [Ipoueccel,
comyrctByromue  AdE-  peakuusM:  CONpshKEHHOE — MPHUCOCAMHEHHE  MEeperpymnmnupoBKU
MIPOMEXYTOYHBIX KapOOKaTHOHOB. [ 'maporajoreHUpoBaHUE: MOHATHE O OU- U TPUMOJEKYISIPHBIX
MexaHu3Mmax. ['maparanus. [IpomblllIeHHBIM METOA CMHTE3a 3TaHOJA U HpomnaHona-2. OKucJeHue
ankeHoB J1o okcupaHoB (H.A. IlpunexaeB) u mo nuonoB no Barumepy (KmnO4) u Kpure (OsO4).
CrepeoxuMusi  THIPOKCWIMPOBAaHMUS  ajnkeHOB.  (O30HOJIM3  AJKEHOB, OKHUCJIUTEIBHOE W
BOCCTAHOBUTEJILHOE pacLIEIIEHUE 030HUA0B. VcuepnbiBaroniee OKMCIEHUE aIKEHOB ¢ moMouipo KM
nO4 umu Na2Cr207 B ycnoBusx Mex($a3HOTO KaTanu3a. PaauKalbHBI peakUu: MPUCOCIUHEHHE
OpomucToro Bojopoja mo Xapamy (MeXaHW3M), aJUTMJIBHOE rajoreHupoBaHue. Pa—aukanbHas u
KOOpJIUHAIIMOHHAS (METaNIOKOMILJIEKCHAs!) TMOJIMMEpH3aIusl aaKkeHOB. AJNKHHBL. [ oMonormueckuit
psn, HOMeHKIaTypa u uzomepus. [Ipupona TpoiiHON CBsI3UM. MeTObl CMHTE3a AIKMHOB C MOMOIIBIO
peakuuii OTIIEIUICHUs, aJKWJIMPOBAaHUS TEPMUHAIBHBIX aleTwieHoB. [lonydeHue aieruiieHa
MUPOJIU30M METaHAa.

XUMUYECKHE CBOMCTBA alIKMHOB. DIEKTPOPHUIbHOE TpUcoeInHeHne K aakuHaM. CpaBHEHHE
pPEaKIMOHHONW CHMOCOOHOCTH AalIKWHOB M alKeHOB. [ ajoreHupoBaHUE, TUAPOTAJIOTeHHUPOBAHUE,
ruapatanus ankuHoB (M.I'. KyuepoB), mpucoenuHenrne kapOOHOBBIX KHUCIOT. BoccraHoBieHue
QIIKMHOB /IO IIUC- M TpaHC-aJIKeHOB. [ MIpoOOpupoBaHne aJKWHOB, CHHTE3 allbJIETUIOB U KETOHOB.
CH-kucnotHoCTh aneruiaeHa. AIETHICHUIb HaTpUs U Meau. MarHuiiopranndueckue mpou3BOIHbIE
ankuHoB (OK.M. Mouunu): ux noJjiyueHue U UCIOJIb30BaHUE B OpraHudeckoM cuHTe3e. KonaeHcarus
TEPMHHAJIBHBIX AJIKMHOB C KeToHamMM M anpaerunamu (A.E. @asopckuii, B.Penne). Auneruien-
alneHoBass  m3omepusanus. (CmelieHue TpPOWHOM  CBA3M B TEPMHHAIBHOE  IOJIOXKEHHE.
OxkucnurenbHas KOHJCHCAIUsl TEPMHUHAIIBHBIX AJTKWHOB B MPUCYTCTBUU COJIeH Menu. AJIKaJUEHBI.
Tunel gueHoB. M3onupoBaHHBIE, KyMYJIUPOBaHHbIE U CONpPsDKEHHBbIE JAWEHbl. M3omepus u
HOMEHKJIaTypa. Metonabl cuHTe3a 1,3-IMEHOB: AETUIPUPOBAHHME AJTKAHOB, CUHTE3 PaBOpPCKOrO-

IMoxrorosneno B cucreme 1C:Yrusepcurer (000000392)



Penme, kpocc-coueraHne Ha METaNIOKOMIUIEKCHBIX KaTanu3atopaX. byramuen-1,3, ocoGeHHOCTH
cTpoeHus. MousekynsipHble opoutanu 1,3-11ueHoB.

Xumnueckue cBoiictBa 1,3-muenoB. [anoreHupoBaHue W rujporajloreHuponanue 1,3-
JMCHOB. AJITWIBHBIA KaTHOH, ero m-opoutamu. 1,2- u 1,4-mpucoenuHeHue, SHEPreTHUSCKU
npouiIb peaknuuu, TEPMOAMHAMUYECKUH M KUHETHYECKUH KOHTPOJb. [lommmepusamust TUEHOB.
HatypanbHblil U cuHTeTHUECKUM Kayuyku. Peaknusa Junbca — Asbliepa ¢ allkeHaMM M aJIKMHAMM,
CTEpEOXUMHUSl pEaKlUu U €€ IPUMEHEHUE B OPraHUYECKOM CHHTE3€. Y4acTHe HU3LIUX CBOOOJTHBIX
(HCMO) u Beiciiux 3anosnHeHHBIX (B3MO) opOutanell peareHTOB B 00pa30BaHUU IEPEXOTHOTO
COCTOSIHUS pEaKLIUU JUEHOBOTO CUHTE3A.

CrpoeHue amieHa, peakUuu IPUCOEIMHEHUs K ajieHaM. AJMIUKINYECKHE COEIWHEHUS.
[uknoankanel u wux Tnpow3BojgHble. Kiraccudukanus anunuKIOB. DHEPrusi HANpsDKEHUS
LUKJIOAJIKAHOB M €€ KOJMYECTBEHHAs OIICHKAa HAa OCHOBAaHMM CPAaBHEHMs TEIUIOT OOpa3oBaHUs U
TEIUIOT CrOpaHusl UUKJIOAJKAaHOB U COOTBETCTBYIOIIMX QJKaHOB. THIBI HampsykKeHUs B
LUKIOAJIKAHAX M MOJpa3/ieleHHe LMKIOB Ha Mayble, CPEJHUE LMKIBI U Makpouukibl. CTpoeHue
LUKJIONpONaHa, LHUKIO0yTaHa, IMKJIONEHTaHa, IUKIorekcaHa. KoH(popMaluoHHBIN aHanu3
LUKJIOTeKcaHa. AKCHaJIbHbIE U 3KBAaTOPUAJIbHBIE CBA3M B KOH(OPMALMU «KPECIIO» IUKIOTEKCaHa.
Metoapl CMHTE3a IMKJIONPOTaHa, MUKJIOOyTaHa W WX MPOU3BOAHBIX. OCOOCHHOCTH XMMHYECKUX
CBOMCTB COEIMHEHUN C TpeXWwIeHHbIM IMKIOM. CHHTE3 COEIMHEHUN psga LUKIONEHTaHA H
LHUKIIOorekcana. Peakuuu pacuipeHuss M CY)KeHMsI IUKJIa NpU JI€3aMUHUPOBAHMM TMEPBUYHBIX
amuaoB (H.S. JlembsiHoB). CuHTE3 COCIMHEHHM CO CpPEIHUM W OOJBIIMM pa3MepoM IHKIA
(cmoxxHOXpUpPHAs U allMJIONHOBas KoHJeHcauun). [IpencTaBinenrue o NpUpoOAHBIX MOTUIMKINYECKUX
CUCTEMax TEPIEHOB U CTEPOUJIOB.

Moayas 3. ApomMaTuyeckHe  YIJEBOIAOPOAbl. TaJIOT€HO-, CyJabdo-, a30T-,
I'mapoxcuicoaepxamue coeJHHEHU:

Apenbl. Konnenmms apomatudHocTH. ApomatudHocTh. Crtpoenue Oenzona. dopmyna
Kekyne. Momnekynspasie opbOutamu OeH3osia. AHHYJAEHB. AHHYJICHBI apOMaTHYECKHE W
Heapomatuyeckue. Kpyr @pocra. Konuenmuss  apomatuyHoctd. [IpaBuno  Xrokkens.
ApomaTHdecKue KAaTHOHBI W aHUOHBL. KOHJIEHCHPOBaHHBIE AapPOMATUYECKUE YIJIEBOJOPOJIBIL:
HadTanuH, (eHaHTpeH, aHTpaleH, azyleH U Ap. [eTepouukInyYecKue MATH- U IIECTUUICHHBIE
apoMaTtuyeckue coenuHeHus (nuppos, ¢ypaH, TUOPEH, MUPUIUH). AHTHAPOMATHYHOCTH Ha
npuMepe LUKIOOyTaJeHa, LHUKIONPONCHII-aHUOHA, KaTHOHA LUKIONeHTagueHmwud. Kpurtepuu
apOMaTUYHOCTH: KBAHTOBOXUMHUYECKHI (CpaBHEHUE PACUETHBIX BEJIMYMH SHEPTUU JEIIOKATH3AIN
Ha OJIUH T-3JIEKTPOH), SHEPreTUUECKUH (TEIJIOTHl TUAPUPOBAHNSA) U MATHUTHBIH.

[lonyyenue apoMaTHYECKUX YIJIEBOJOPOJOB B IPOMBIIIJIEHHOCTH — KATAJIUTUYECKUN
pudbopMuHr HedTH, NnepepaboTka KOKCOBOIO raza M KaMEHHOYTroJibHOM cMoubl. JlabopaTopHbie
METO/Ibl CUHTE3a: peakuus Bropua — durrtura u apyrue peakuuu Kpocc-CoueTaHusl, aJKUIMPOBaHUE
apenoB 1o OPpunemo-Kpadrey, BoccTaHOBIEHHE >KHUPHOAPOMATUYECKUX KETOHOB (peaxius
Kwxnepa-Boneda, peaxmus Kiiemmencena), mpoTonu3 apuiMarauiranorenuioB. CBoicTBa
apeHoB. KartanuTuueckoe TrUIPUPOBAHHME APEHOB, BOCCTAaHOBIEHHME apeHOB 1o bépuy,
dboToxuMHUecKoe XJopupoBaHue OeH3zona. Peakuuu 3amernieHuss BoaopoAa B OOKOBOW Iemu
aNKWIOeH30JI0B Ha ranored. OkucieHHe aikuiIOSH30J0B U KOHACHCHPOBAHHBIX apOMAaTHYECKHX
YTJIEBOJOPOIOB /10 KApOOHOBBIX KUCIIOT, AJIbJIETHAOB U KETOHOB.

Peakiun >nekTpodHIBHOTO 3aMelleHusl B apoMaTtudyeckoM psany. Knaccudukanus peaxiuii
apoOMaTUYeCcKOro MEeKTpomIbHOro 3amenieHus. OOmue NpeicTaBiIeHUs O MEXaHM3Me peakiui,
KUHETHYECKUI HM30TOMHBIM 3((dekT B peakuusx 3IeKTpo(UIBHOTO 3aMelleHHs BOJIOpoJa B
6eH3onbHOM KoJblie. [IpencraBnenue o m- U - KoMiuiekcax. CTpyKTypa NEpexoJHOTO COCTOSHUS
M3oTonHbIi 0OMEH BOJOpOJa Kak MpocTedlas peakuus dJIeKTPO(UIBHOTO 3aMelIeHHUs.
ApeHOHMEBbIE HOHBI B PEaKLUAX 3JIEKTPOPUIBLHOIO 3aMelleHus. BiausHue npupoasl 3aMecTUTENs
Ha OPHUEHTALMI0O U CKOPOCTh PEAKLUHU DJIEKTPO(YUIBHOTO 3aMelIeHUs. DJIEKTPOHOJOHOpPHBIE H
IEKTPOHOAKIIENITOPHBIE 3aMecTUuTeNn. CornacoBaHHas U HECOTJIACOBAHHAs OPUEHTALUs JBYX WIH
HECKOJIbKMX 3aMEeCTUTENIed B apoMarudeckoMm Konblie. HwurtpoBanuwe. Hutpyromue areHTHI.
Mexanu3Mm peakiuu HUTpoBaHus. HuTpoBaHume OeH307a W e€ro 3amelleHHbIX. HwurtpoBaHue
HadTanuHa, Oudenmna u apyrux apeHos. [lomydenue nonauHuTpocoeanHeHui. IlonsTue o umnco-
aTake U UIICO — 3aMEIICHUU B PEAKIUAX HUTPOBAHMUS.

lNanorenupoBanue. ['anorenupyroniue areHTsl. MexaHu3M peaklUuy TaIOT€HUPOBAHUS apEHOB
u ux npousBoaHbIX. CynbpupoBanue. Cynbdupyronue arenTsl. Mexanusm peakuuu. Kunernueckuit
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U TepMOJUHAMUYECKUN KOHTPOJb B peakiuu CyabpUpoBaHMS Ha IpuMmepe (eHona u HadranuHa.
O6patumocTb peakuuu cyiabpupoBanus. [IpeBparieHus cyabporpymsl.
AnkunupoBanue apeHoB no @pupemo — Kpadtcy. Ankunmupyromue areHTbl. MexaHu3m
peaKium.
[ToGounbIe TpoIECCHl — M30MEPH3alUs ATKWIMPYIOIIETO areHTa U KOHEYHBIX MPOJYKTOB.
CunHTe3 Iuapwii- ¥ TpUAPWIMETaHOB. TpHApUIMETHIKATHOHBI, AHHOHBI W pPaauKaibl. MeTomasl

WX TEHEpPUpPOBaHWS © CTAa0WIBLHOCTHh. AnmnmpoBanHue apeHoB mo @Dpuzaento — Kpadrey.
Anunupyromuye areHTsl. MexaHu3Mpeakiuu. PernocenextuBHOCTH ALWIMPOBAHMS.
@opmwimpoBanne 1o l'arrepmany — Koxy W gpyrue  pOICTBEHHBIE  pPEaKIMH.

MoHO(YHKITMOHATBHBIE TPON3BOIHBIC YIIIEBOI0POI0OB

["anorennpounsBogHbIe yriieBo0po1oB. M3omepus, HomeHkinarypa. CriocoObl MOJTydyeHus U3
CHUpPTOB, AaJKaHOB, AaJKEHOB; 3aMEIICHHEM aToMa OJHOro TajloreéHa aToOMOM Jpyroro,
XJIOPMETUIIMPOBAHUE APEHOB.

Peakuun  Hykieo(QuiIbHOrO  3aMEUIEHHMs Yy  HACBIIEHHOTO  aTroMa  yriepoja B
QIKWITAJIOTeHUIaX KaK METOJl CO3JaHMs CBSI3U YIJIEpoAa — YIJIEpoJ, YIJepoJ — a3oT, Yriepoia —
KHCIIOPO/I, YIIAEpoa — cepa, yraepoa — docdop (MoTydeHHe aKWITaJoreHuI0B, CIUPTOB, THOJIOB,
MPOCTBIX 3(QUPOB, HUTPOCOEAWHEHUN, aMHUHOB, HHUTPWIOB, CJIOXHBIX JQUPOB U  1p.).
Knaccudukaius mexann3aMoB peakiuil HykieomibHoro 3amenieHus. OCHOBHBIE XapaKTEPUCTUKHU
SN1, SN2 peakuuii DHepreTudeckuii mpopuiib peakiuii.

Peakmmun SN2-tuma. KuneTwka, crepeoxumus, BalibIeHOBCKOe oOpamienue. [lonstue o
HyKiIeopuIbHOCTU. BrusHue npupoAbl paauKaia U YXOJSIIeW Tpymmbel cyOcTpara, MPHUPOIbI
HYKJI€O(UIBHOTO areHTa u pacTBOPUTENS Ha cKopocTh SN2 peakruit. [Tpuamum JKMKO.

Peakuun SNI1-tunma. Kunetuka, crepeoxumus, 3aBucuMocTb SN1 mpoiecca OT mpupoisl
paaukana yxoAsmied rpynnsl, pactBoputens. KapOGokaTHOHBI, (GaKTOpbl, OINpenesiomme X
ycTounBoCTh. [leperpynnupoBku KapOOKaTHOHOB. MeTOapl TEHEpUpPOBAaHUS KapOOKAaTHOHOB.
[TonsaTre 06 HOHHBIX Mapax.

MeToap! MOMy4eHHUs TAIOT€HAIKAHOB U3 aJIKAHOB, aJIKEHOB, CIIUPTOB.

Peaknun snuMuHMpoBaHus. Peakuwu AnMUMUHUPOBaHUS, (- ©  P-DIMMHHUPOBAHHE
Knaccudukanus mexanuzmoB B — anumuanpoBanus: El, E2 u Elcb. Hanpasienu snumuHUpOBaHMS.
[IpaBuna 3aiinieBa u ['opmana. CrepeoXxumusi SIMMHHUPOBAHMS: CHH- U aHTHU-)JIMMHUHHOBAHUE.
BiusiHue npupoasl OCHOBaHUSA M yXOJSLIEH IPYIIIbl HA HampaBieHue oTwersieHus. KoHkypeHus
nporeccoB E2 mu SN2, El u SN1. ®akropsl Biamsionge Ha 3Ty KOHKYpeHIHIO. Vcrmoyib3oBaHue
peakuuii 3 —IMMUHUPOBAHUSA B TallOT€HAJKaHAaX JJs CHHTE3a alKeHOB, JMEHOB M AaJIKMHOB.
Bnusinue KoH(pOPMAIMOHHOTO TMOJNOXKEHHUSI (PYHKIMOHAIBHBIX TPYII B LUKIOAIKAHAX Ha UX
PEaKIUOHHYIO CHOCOOHOCTH Ha MPUMEPE PEaKIUil 3aMellleHus, OTIICTIICHUSI.

BszaumopeiicTBue rajoreHalikaHoB C MeTaiamMu (0Opa3oBaHuE peakTUBOB [ 'puHbBspa,
peakiusi Bropua). BunuiranoreHuapl Kak COEIWHEHHUS C TMOHWKEHHON IMOJBMXKHOCTBIO aTroma
raioreHa. Cynb(hONpOU3BOIHBIE YTIEBOAOPOJOB. ANKWICYIb()OKUCTOTH. MeTonsl CHUHTE3a
ankuicynshokucaor. Peakuus cynbhoxinopupoBanus. Conu cynadokuciot. [Ipumenenue.

Cynbdokucnorel  apomaruyeckoro psiaa. llomydenue. Peaknusi  cynbdupoBaHus.
Kucnotnocts apuncynbdokucior. Mcnonp3oBaHue B KaueCTBE CUHTOHOB ISl CUHTe3a (DEHOJIOB U
JPYrUX Mpou3BOAHBIX apeHOB. Cynb(aMuIHbIe pemnapaThl.

Hutpocoenunenus. Hurpoankansl. MeToabl CMHTE3a U3 AJIKWITAIOTEHUIO0B (aMOMIEHTHBIN
XapakTep HUTPUT-HOHA), HUTpOoBaHue ankaHoB 1o KoHnoBanoBy. Ctpoenue HUTporpynmsl. CBoiicTBa
HUTPOAJIKAHOB: KUCJIOTHOCTh U TAyTOMEPHUs HUTPOAJIKAHOB, PEAKIIMH HUTPOAIKAHOB C a30THCTOU
KHCIIOTOM, TrajoreHaMu, KOHJEHCAIUs C KapOOHUIBHBIMH COEIUHEHUSMH, BOCCTAaHOBIICHHE B
amMuHbl. TayTomepuss HUTPOAJIKaHOB.

ApoMaTndeckue HUTPOCOEAUHEHMs. BOoCCTaHOBIEHNE HUTPOAPEHOB B KUCIION U IIEJIOYHOU
cpene. IIpomexyTouHble TPOAYKTHI BOCCTAHOBIEHHS HHUTPOIPYNIBl  (HUTPO30COEAUHEHHS,
aApUITHIPOKCUIIAMUHBI, a30KCH-, a30- U TUIAPA30COEAUHEHUs). BeH3WaMHOBas TeperpynmnupoBKa.
BoccranoBienne OJHOW HHUTpOTpYyNmbl B MoiuHUTpoapeHaxX. (OOpa3oBaHHE KOMIUIEKCOB C
nepeHocoMm 3apsana. AmwuHbl. Krnaccudukamus, u3oMepus, HOMEHKIATypa aMHUHOB. MeTombl
MOJIyUeHUS: aJKWIMPOBAHUE aMMHaka W amMuHOB 1o l'odmany, ¢ramumuna xamus (I'abpusis),
BOCCTaHOBJICHHE a30TCOJIEPKANINX TPOU3BOIHBIX KapOOHUIIBHBIX COCAMHEHUH M KapOOHOBBIX
KHACJIOT, HUTpocoeAnHeHHH, ankunazunoB. [leperpymmupoBkn lodpmana wu  Kyprwuyca.
BoccranoButensHOe aMUHUPOBaHUE KaPOOHWILHBIX COCTUHEHUIA.
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CtpoeHue aMMHOB, XUMHYECKUE CBOWCTBA. AMUHBI Kak OcHOBaHMs. CpaBHEHHE OCHOBHBIX
CBOMCTB NIEPBUYHBIX, BTOPUYIHBIX, TPETUYHBIX aTU(PATHUCCKUX U aPOMATHICCKIX aMUHOB. BrusHue
Ha OCHOBHOCTb aMUHOB 3aMECTUTEJIEH B apOMaTHYECKOM sijipe. AJIKWJIMPOBAHHUE U allJIMPOBAHUE
aMuHOB. TepMuyeckoe pasjoKeHHE THAPOKCHUIOB  TeTpaalkuiaMMoHHs 1o  [odmany.
Nnentudukanus u pas[eieHue MEePBUYHBIX, BTOPUYHBIX U TPETHYHBIX aAMHUHOB C IOMOIIBIO
oenzoncynbhoxnopuaa (mpoda XuncoOepra).

B3aumoelicTBrue MepBUYHBIX, BTOPUYHBIX U TPETUYHBIX AIU(PATHUECKUX U apOMATUUYECKUX
aMUHOB € a30THCTOM KucinoTod. OKucieHue W TaJoreHUpoBaHUE aMHUHOB. Peakiuu
AIIEKTPO(UIIBHOTO 3aMelIeHHs B OEH30JIbHOM SIZIpE apOMATUYECKUX aMUHOB, 3alITa aMHHOT PYIIIIHI.
Huazo- u aszacoenumHeHusa. OOmme mnpencTaBieHuss 00 amupaTHYeCKuX IUa30COSAUHEHHSIX.
JlnazomeraH, AWA30yKCYCHBIH JQup, O-AHMa30KapOOHUIIBHBIC COCIUHEHUS ApOMaTHYCCKHE
Ira30CcoequHEeHNs. Peaknuu Aua30THPOBAaHUS IEPBUYHBIX apOMAaTUYECKHMX AaMUHOB. Y CIOBHUSA
IMa30TUPOBAHUS B 3aBHCHUMOCTH OT CTPOEHHUS aMuHa. MexaHu3M, NpHpoJa HUTPO3UPYIOIIETO
arenra. CTpoeHHe U yCTONYMBOCTh cojiei Aua3oHus. KucioTHO-OCHOBHbBIE PaBHOBECHSI C yYaCTHEM
KaTHOHA apeHNa30HHUs.

Peakuuu auasocoeaMHEHUI C BBIJEIEHMEM a30Ta: 3aMeHa IUa30TPYIIbl HA THIPOKCHI-,
raJloreH-, IMaH-, HUTPOTPYIIy U BOAOpoJd. Peakuuu apunupoBaHus apoMaTHUECKHUX COEAMHEHUMN
comsimu  apenauazonuss  (I'ombGepr).Peakniun  auazocoenvHeHuit 0e3  BBIJETIEHUS — a30Ta:
BOCCTaHOBJIEHHME  JO  apWI-THApPa3uHOB,  a3ocodeTaHue. A30COYeTaHME  Kak  peakuus
ANEeKTPpOGMIBHOTO 3aMellleHns. A30- U JUa30COCTABIISIIOIINE, YCIOBHE COYETaHHWS C aMUHaMHU U
¢denonamu. Azokpacutenu. ['MIpoKCHUNPOU3BOAHBIE YIIIEBOAOPOJOB. OAHOATOMHBIE CHUPTHI.
l'omonornueckuit psia, KiaccUpUKAUs, M30MEpUS M HOMEHKIaTypa. MeToabl THOJy4YeHHs: H3
AJIKEHOB, KapOOHUJIbHBIX COEAMHEHUH, rajJoreHaIKaHOB, CJIOXKHBIX 3()UPOB U KAPOOHOBBIX KUCIIOT.
CpoiictBa crnuptoB. Crnupthl, Kak ciaOeie OH-kucnotel. CrnupThl, Kak ocHoBaHHs Jlprouca.
3amelnieHne THIPOKCUILHOM TPYyNIbl B CIIMPTaxX Ha TajioreH (Mo AeHCTBUEM TajloreHOBOAOPOIOB,
rajoreHus0B docdopa, xopuctoro THoHmna). Mexannsmel SN1, SN2, u crepeoxumust 3aMeIeHus,
TUAPUAHBIE TEPErpYNIUPOBKU  KapOO-KaTHOHOB  (PETPONMMHAKOIMHOBAS — MEPErpyHIHpPOBKA).
Heruaparanusi cniuptoB. OKUCIIEHNE NMEPBUYHBIX CIIUPTOB A0 ajbAECTUAOB M KapOOHOBBIX KHCIIOT,
BTOPUYHBIX CIIUPTOB — JI0 KETOHOB. PeareHThl OKHUCIIEHHS Ha OCHOBE XPOMOBOTO aHTHApPHUAA U
JIBYOKHCH Mapranua. MeXxaHu3M OKHCIEHHUS CIUPTOB XPOMOBBIM aHTUIPHUIOM. JIByXaTOoMHbIE
cnupthl. Metonbl cuHTe3a. CBOWCTBA: OKUCIICHHUE, allUIUpOBaHue, aeruapartanus. OKUCIUTEIbHOE
pacmierienre  1,2-nuonoB  (MoAHash — KUCJIOTa,  TeTpaauneraT CcBUHIA). [IMHakoiIMHOBas
neperpynnupoBka. @eHonbl. MeToapl MOIy4YeHHS: IIEJIOYHOE IUIaBIIEHHE apeHCYIb(OHATOB,
3aMeTIlleHHEe TajoreHa Ha THIPOKCUJI, TUAPOJIM3 coJiel apenauasonus. KymomnbpHBIM cnoco6
noinydeHus: (eHonma B mpombinuieHHOCTH. CBoiicTBa (deHonoB. Denonsl kak OH-KuciaoThL
CpaBHeHHE KHCIOTHOTO Xapaktepa (DeHOJIOB M CHUPTOB, BIUSHUE 3aMECTUTENEH Ha KUCIOTHOCTD
¢denonoB. OOpazoBaHHE MPOCTHIX U CIOXHBIX 3(PupoB (enonon. Peaknuu 3meKTpoPUILHOTO
3aMeIleHUs] B apOMaTUYECKOM sijipe (PEHOJOB: TaJloreHUpOBaHHE, CYIb(PUPOBAHUE, HUTPOBAHHE,
HUTPO3UPOBAHKE, COUETAHHUE C COJIIMU JUA30HUS, AIKUIMPOBAHNE U allJINPOBAHUE.

[leperpynnupoka ®puca. KapOokcunupoBanue ¢GEHONIATOB IMIEIOYHBIX METAJUIOB IO
Konsbe. ®opmunmpoBanue ¢eHomos mno Pelimepy — Tumany, MexaHu3sM o00pa3oBaHus
canuiuiioBoro anpaeruga. GopmuminpoBanue ¢eHonoB no BunbcMmaiiepy. Okucienue (eHosos, B
TOM 4YHCJI€ TMPOCTPAHCTBEHHO 3aTpyaHEHHBbIX. [loHsATHE 00 apokcuibHBIX pagukanax. ITpocTeie
adupsl. [Ipocteie adupsl. MeToasl momydeHus: peakius BuiabsiMcoHa, alKOKCUMEPKYPUPOBAHHE
AJIKEHOB, MEXMOJIEKYJISIpHas AeTuipaTaius CupTOB.

CBoiicTBa MpOCTBIX (PHUPOB: 00pa3oBaHHE OKCOHUEBBIX COJIEH, pacIlEIUIEHUE KUCIOTaMH.
I'mpponepoxcusl. [Tonydyenue u cBoiicTBa G-rasioreH3gpupoB. Bunusossie 3¢upbl UX noaydyeHu (13
arieTuiIeHa u ¢ —TajaoreH3Gpupos).

Moayas 4. KapOonuiabHble M KapOokcuiconep:kaumue coeauHenusi. IIpousBogHbie
YIJ1€BOAOPOAOB €O CMeIIAHHBIMHU GpyHKIusMHU. I'eTeponnkanyecKkue coeMHECHNS.

Anpaerunibl M KeToHbl. M3omepuss 1 HOMEHKiIaTypa. MeToabl MONY4YeHHUsS albJECTUI0B U
KETOHOB M3 CIHMPTOB, IPOU3BOJHBIX KapOOHOBBIX KHCJIOT, aJKEHOB (O30HOJIM3), AJIKHHOB
(rugpoGopupoBanue, ruaparanus no KydepoBy), Ha OCHOBE METAJUIOPraHUYECKUX COCAMHEHUIL.
AmnpoBanue ¥ (GOPMHIUPOBAHUE APOMATHUECKHX COeauHEHUH. [IpoMbllieHHOE MoTyueHue
dbopmanpaerua, alneTanbaeruaa (Bakep-miporiecc) u BBICIIIUX aJbJICTUIOB
(rugpodopmMuIpoBaHue).
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CrpoeHne kKapOOHUIILHOM TPYIIIBI, €€ TMOJISPHOCTH U MOJIIPU3YeMOCTh. BrusiHue nmpupoasl u
CTpOEHHUS paJuKala Ha KapOOHWIbHYIO aKTUBHOCTb. XHMMHMUecKue cBoictBa. OOuue
NpPEJCTAaBICHUSA O MeEXaHU3MEe HYKJICO(QHIBHOTO NPUCOCIUMHEHHUS 10 KapOOHWIBHOW TpymIe
albACTUIOB M KEeTOHOB. KUCIOTHBRIM W OCHOBHOM Kartamu3. KHUCIOTHOCTP M OCHOBHOCTDH
KapOOHMIIBHBIX COCTMHEHUH.

Kero-enonpHast Tayromepus. EHonmzanus anpaerujoB M KETOHOB B PEAKIMIX
raJIor€HUPOBAHUS, U30TOMMHOIO 0OMEHa BOAOPOJa U PalleMU3alUK ONTUYECKH aKTUBHBIX KETOHOB.
KucnotHeiii u ocHOBHOW KaTanu3 ASTUX peakiuid. Kero-eHosibHas TayroMepusi KeTOHOB, 1,3-
IMKETOHOB U 1,3-KeTondupoB. BiusiHue CTPYKTYpHBIX (PaKTOPOB M IMPHPOJBI PACTBOPHUTENS Ha
MIOJIOKEHUE KETO-€HOJIbHOTO DPABHOBECUS M 3aBUCUMOCTh €ro oT cooTHomenus C-H u O-H
KHACIOTHOCTH KETOHa W eHojda. JIBOHCTBEHHAas pEaKIMOHHAS CIIOCOOHOCTh EHOJISIT-HOHOB.
AnbJI0NBHO-KPOTOHOBAsI KOHJIEHCALMsI albJETUI0B M KETOHOB B KHUCIOW WM IIEJIOYHOW Cpene,
MexaHu3M peakuuid. HampapneHHas anplosbHas KOHJIEHCAIMsl PAa3HOMMEHHBIX albJETHI0B C
HCIIOJIb30BAHUEM JIUTHEBBIX, OOPHBIX EHOJISITOB U KPEeMHHEBBIX 3(upoB eHosioB. Konaencanus
QJIBJIETUIOB U KETOHOB C MAJIOHOBBIM 3(UPOM U APYTUMH COCAMHEHUSMU C AKTUBHOW METUIICHOBOH
rpynnoid. AMUHOMETUIMPOBAHUE albJErU0B U KeToHOB (ManHux). beH3onHOBas KOHJEHcaIusl.
BoccranoBnenue anpaerusioB U KETOHOB JI0 CIIUPTOB, PEareHThl BOCCTAHOBJICHMS; BOCCTAHOBIICHUE
C=0 rpynmsl g0 CH2-rpynmsi: peakuun Kiknaepa-Bonbda m Knemmencena. Mon-panukanbhas
JUMepU3alus albJIeruioB U KeTOHOB. OKUCIIEHHE allbJIeTUI0B, peareHThl okucieHus. OKucienue
KETOHOB mepkucioraMu 1o baiiepy-Bemmrepy. IucnponopuuoHMpOBAHUE AJIBJIETUAOB IO
Kannunnapo (npsmas u nepekpecTHasi peakiiuu).

A,B-HenpenenbHble anbaerupl ¥ KeTOHbl. MeTObl MOTY4YEeHUs: KOHICHCALUH, OKHUCICHHE
AUTAIIOBBIX crupTOB. CompsbkeHne KapOOHWJIBHOM TPYNIBI C JABOWHOM YIJIEpOI-yriiepoHOM
cBs3b10. Peakmuu 1,2- u 1,4-npucoeauHeHust TUTHHOPTAHUYECKUX COCTUHEHHM, TPHAIKIIOOPAHOB,
JUANKWI- U JUAPUIKYIIPaTOB, AMUHOB, IHAHUCTOI'O BOAOPO/IA, TAIOT€HOBOA0POA0B. CoNpsiKEeHHOE
MPUCOEMHEHHE EHOJSATOB W eHaMHHOB (Muxasnp). KapOoHOBbIE KHUCIOTHI U UX MPOU3BOHBIE.
Knaccudukanusi, HomeHK1aTypa, u3oMepus. MeTopl CUHTE3a: OKUCICHHE MEePBUYHBIX CIUPTOB U
aNbJIETUJIOB, AJKEHOB, AJKWHOB, AJKWJIOEH30JI0B; THAPOJU3 HUTPHIOB U JPYTUX MPOU3BOTHBIX
KapOOHOBBIX KHCIIOT; CHHTE€3 Ha OCHOBE METAJNIOOPraHUYECKHX COCAMHEHUN; CUHTE3bl Ha OCHOBE
MaJIOHOBOTO M ameToyKCcycHoro 3¢upoB. [lomydyeHne MypaBbUHOW KHCIOTHI U YKCYCHOM KHCJIOT.
Crpoenue kapOOKCUIIBHOM Ipynmbl U KapOokcuiaT-uoHa. OU3HKO-XUMHUYECKUE CBOMCTBA KUCIOT:
accouuanus, aucconuanus. KucioTHOCTh, €€ 3aBUCHUMOCTb OT UHAYKTUBHBIX 3(h(}eKToB
3aMEeCTUTENeH, OT XapaKTepa U MOJIOKEHUS 3aMeCTUTeNel B aJIKMJIbHOM Lieru U OEH30JIbHOM sifpe.
lanorenupoBanue kuciotr no I'emo-Donsrapay-3enuHckomy. IluponuTuyeckas KeTOHM3ALUS,
ANIEKTPOJIU3 coJielt KapOOHOBBIX KHUCIOT Mo Konbbe, nexapOokcuianpoBaHue MO0 XYHCIUKKEPY.
lanorenanruapuapl. Ilomydyenne ¢ momomblo rajgoreHu0B  (ocdopa, THOHUI-XIOpPUIA,
oKcanuiIxjopuaa, oenzomwnxinopuaa. CBoiicTBa: B3aUMOJACHCTBUE C HYKJICO(MUIHHBIMUA peareHTaMu
(Boza, ciupThl, aMMHAK, aMUHBL, TUJIPA3UH, METAIUIOOpraHU4ecKue coenquHeHus). Boccranosienue
0 anbAerujoB 1Mo Po3eHMyHOy M KOMIUIEKCHBIMM THApPUIAMU METAUIOB. B3aumonenicTBue
Ma30MeTaHa ¢ TaJloreHaHTUApUIaMu KapOOHOBBIX KHCIOT (peakius ApHara-diicrepara).

Anrunpuasl. MeTopl TOMydeHUs: Jeruapartanus Kuciaot ¢ nomouipio P205 u ¢ranesoro
aHTUJIPHUJIA; AIMIIMPOBAHHUE COJiel KapOOHOBBIX KHMCIOT XJIOpAaHTHApPUAaMU. Peakuuu aHTUIPUIOB
kucnor ¢ Hykieopunmamu. Peakmus Ilepkuna. CroxxksHele 2@upbl. MeTonbl MOTY4YECHHUS:
sTepuduKanus KapOOHOBBIX KHUCIOT (MEXaHW3M), alWIMPOBAHHE CHUPTOB U HX AJIKOTOJSTOB
aIUITAIOTeHUIAMH U aHTUJPUJIAMU, AIKHIMPOBaHUE KapOOKCHIIAT-UOHOB, PEAKIUU KHUCIOT C
Ma30METaHOM, AJIKOTOJIU3 HUTPWIOB. MeTOAbl CHHTE3a UUKINYECKHUX CIOXHBIX 3(QUpoB —
JaKTOHOB. Peakmuu cnoXKHBIX 3QHUPOB: THAPOIU3 (MEXaHU3M KHCJIOTHOTO U OCHOBHOTO KaTaiu3a),
aMMOHOJH3, TepedTepuduKanus, B3aUMOACHCTBHE C MarHuid- H JUTHH OpPraHUYECKUMU
COEIMHEHUSIMU, BOCCTAHOBJICHUE JI0 CIIUPTOB U AJIbJIETUAOB KOMIUIEKCHBIMH THIPUIAMU METAJIJIOB;
cnoxHodbupHas (JI.Knsif3eH) u aiuionHoOBast KOHACHCAIIUH.

ALIETOYKCYCHBIM 3(QUp M €ro HCHoJb30BaHME B cHHTe3e. KeTo-eHoibHas Tayromepus
spupoB 1,3-kerokucinor u 1,3-IUKETOHOB, aMOMJEHTHBIH XapakTep EHOJAT-HOHA. AMMIBL.
Crpoenue kapOaMOWIBLHOUW Tpymibl. MeToapl TONydeHHs: alMINPOBAHUE aMMHUaKa U aMHHOB,
MUPOJIN3 KapOOKCUIIATOB aMMOHWS, THIPOJIN3 HUTPUIIOB, IEPETPYIIHPOBKA OKCUMOB 10 bekmany.
CuHTe3 IUKIWYECKUX aMUJO0B — JiakTamoB. CBOWCTBA: THUIPOJU3, BOCCTAHOBJIEHUE A0 AMUHOB,
neruapatanus amugoB. [loHsTHe O cekcTeTHbIX neperpynnupoBkax. IleperpynnupoBku
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A.T'opmana, T.Kypuwmyca. BzaumoneiictBue amMuI0OB C a30THCTOH KHcIOTOW (peakuus byBo).
Hutpunel. Meroapl nosrydeHus: aerujaparanus aMuoB kuciot (¢ nomouisto P205, SOCI POC13),
QIKWINPOBaHUE LMaHWI-MOHA. CBOMCTBA: TMAPOJIN3, AMMOHOJIU3, BOCCTAHOBJIEHUE 10 aMHHOB,
B3aMMOJCUCTBUE C MArHUM- W JUTUAOPraHUYECKHUMHU coenuHeHussMU. Peakuust Purrepa,
oOpa3zoBanue UMHIATOB. [Ipon3BOIHBIEC YrOMBHON KUCIOTHL: (POCTE€H, MOYEBHHA U €€ MPOU3BOIHBIE,
3(HPBI YrOJILHON KUCIOTHI, N30I[MaHATHI, YPETaHbI, CEMUKapOa3ua, KCAHTOT €HATHI.

[lonydyenne u OCHOBHBIE CBOWCTBA. [IByXOCHOBHBIE KHUCIOTBL. MeToabl CHHTE3a:
OKHCITUTENIPHOE  PACHICIUICHHE  IUKIOOJC(PHHOB W  IMKIWYECKHX  KETOHOB, OKHCIICHUE
MOJIMANKWIOEH30J10B. [ 71aB—Hble MpeAcTaBUTENM: IIABeJeBas KUCJIOTa, JUATUIIOKCAlaT B
CII0KHO?()MPHON KOH IeHCannyu. MalloHOBasi KHCJIOTAa: CHHTE3bI ¢ MaJOHOBBIM 3(HUPOM, pEaKIus
Muxanis, koHaeHcanuu ¢ anpaeruaamu (Kuésenarens). SAntapHas KkucinoTta, ee aHTUApUl, MU, N-
OpoMcyknmHUMU AnunuHoBas kucinoTa. Konnencamms JlmkmaHa. ANMIOMHOBas KOHACHCAIIHS
3¢upoB AUKApOOHOBBIX KHUCJIOT Kak METOJ CHHTE3a CpelIHMX U MakpouukioB. draneBas u
TepedTaneBas KUCIOThI, IPOMBIIIJICHHbIE METOIbl MoaydeHusd. draneBblii aHTUAPUI, QTaTUMUI U
€ro McroJsib30BaHue B cuHTe3e. A,B-HenpenenbHble KUCIOTEL. MeToabl CUHTE3a: Nerujaparanus -
OKCUKHUCIOT, peakuus Kuépenarems, peakuuss Burrura, peakuus IlepkunHa, cHHTE3 KOPHUYHBIX
kucnoT. Peakiuu npucoenuenus mno aBoitHoi C=C-cBsa3u. CTepeoXuMus NpUCOEINHEHUS rajioreHa
U TUApoKCUIMpoBaHus nepkuciotamu no Baruepy (Km nO4). ®ymapoBast 1 MajieMHOBast KUCIIOTHI.
AnernienuKkapOoHOBas KUCIOTA.

[IpousBoHbBIE YIIIEBOJOPOJOB CO CMEIIAHHBIMU (QYHKOUSAMU. OKCH-, OKCOKHCIIOTBHI.
Oxcukucnotsl. Kiaccudukanusa, HOMeHKIaTypa, uzoMepus. CrnocoObl MOJy4eHHUS] OKCHKHCIIOT.
XuMuyeckoe MoBesieHue oKCUKUcioT. Okcokucnotel. Knaccudukanus, HOMEHKIATypa, U30MEpUs.
CrocoObl MOy4YeHUs] OKCHKHCIOT. AIETOYKCYCHBIM 3¢up. CHHTE3 Ha OCHOBE aIleTOYKCYCHOTO
sdupa. [IpuMeHeHne OKCH- U OKCOKHMCIOT. AMHHOKHCIOTHI, mentuabl u Oenku. Homenkiarypa
aMUHOKHCIOT. [IpupoaHble aMUHOKHCIOTHL. XUPAIbHOCTh AMHUHOKHUCIIOT, 00pa3yomuX MPOTEHHBI.
KucnotHo-ocHOBHBIE CBOWCTBA, aM(POTEPHOCTH aMHUHOKHUCIOT. M303nekTpudeckas Touka. CHHTE3bI
0-aMMHOKHUCJIOT U pasjeieHue panemuueckux ¢opm. CBOHCTBa aMHUHOKHCIOT: 110 aMUHOTPYIIIIE,
KapOOKCUITY, OKUCIICHHE aMUHOKHUCIIOT.

Howmenknarypa MENTHIOB. I'eTeponmknnueckue COEIUHEHUS. Knaccuduxarus
TFeTEpPOLMKIOB, HOMEHKJIAaTypa. [IaTUWieHHble apoMaTH4eCKHe TEeTEPOLMKIBl C  OJHUM
rerepoaromoMm. dypaH, Tnoden, nuppos. Cunres u3 1,4-mukapooHmibHbIX coequHeHni (ITaanp —
Kuopp), cunres nupposioB no Kuoppy, B3aumusle nepexoasl (peakiusi FOpreBa). ApOMaTUYHOCTb.
MoutekynspHbie T-0pOUTAIN MATUYWICHHBIX ApOMATUYECKUX TeTEPOILUKIOB C OJJHUM I'e€TePOATOMOM.
Peakuyuu 5neKTpodUIBHOTO 3aMEIIeHHsT B MATHWICHHBIX apOMAaTUYECKHUX TI'€TEepPOLIUKIIAX:
HUTPOBaHUE, Cylb(pUpOBaHUE, TAIOTEHUPOBaHNE, (POPMUIUPOBAHKE, aluiInpoBaHue. OpueHTaus
ANEKTPOGUIBHOTO 3aMEIICHHSI.

WNunon. Cunre3 mpou3BOAHBIX MHAOMA U3 (peHunruapasuHa u keToHoB (Qumiep). Peakuuu
ANEKTPOUIBHOTO 3aMEIEHUsI B MUPPOJILHOM KOJIbLIE WHIOJA: HUTpPOBaHHE, (OpPMHIMPOBAHUE,
rajoreHupoBanue. lllecTuuwieHHble apoOMaTUYECKHME TE€TEPOLUKIBI € OJHUM TE€TepOAaTOMOM.
[IupuauH, XMHOJIUH ¥ N30XUHOJMH. CUHTE3 XMHOJIMHA U 3aMEIIEHHBIX XMHOJUHOB U3 aHUJIMHOB I10
Ckpayny u JleOuepy-Muinepy. ApoMaTHYHOCTh MUPUINHA, MOJIEKYJISIPHBIE T —OpOUTAT MUPUIIHA.
[lupuauH M XUHOJMH KAk OCHOBaHMs. Peakuuu mupHIMHA W XMHOJMHA C aJKWITaJOreHUJIaMu.
OxucneHre ¥ BOCCTAHOBJIEHHWE MUPUIMHA U XHMHOJMHA. Peakiuu 35eKTpo(uIbHOTO 3aMeleHus B
NUPUIMHE U XUHOJIMHE: HUTpOBaHME, Cylb(upoBaHue, rajoreHupoBanue. N-OKuch nupuIuHa U
XMHOJIMHA M MX MCIIOJIb30BaHME B peakuMu HUTpoBaHus. HykineopmibHoe 3ameleHHEe aTOMOB
BOJIOPO/ia B MUPUJMHE U XUHOJHMHE B PeaKkUUAX ¢ aMujoM HaTpus (UnunbaOuH) U GeHUIUIUTHEM.
AKTHBaIMs METWJIBHOM TPYMNIbI B 2- U 4-METWINUPUANHAX U XUHOJIUHAX. 2-MeTuInupuanHsbl.

5.2. Conep:xanune qucuuniannbi: Jlekuuu (72 4.)
Moayas 1. TeopeTnueckue 0CHOBBI Oprannyeckoii xumuu (18 4.)
Tema 1. BBenenue B Kypc opranndeckoi Xumui (2 4.)

1. Brienenue opraHu4ecKuX COSAMHEHUN U3 PACTCHUN W JPYTUX MPUPOIHBIX 0OBEKTOB
Y WX UCIOJIb30BaHUE B IPAKTHUECKUX LIETISAX Ha 3ape chopMUpPOBAHUS YETOBEUECKOTO OOIIECTBA.
2. OdopmiieHue OpraHndecKol XMMHH B BHJIE CAMOCTOSITEIbHOW HAYYHOU TUCITUTUINHEI.
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3. CTaHOBJIEHHE METOJIOJIOTUU OPraHUYeCKOM XUMHUU KakK CHCTEMBbI B3IJISI0B Ha
CTPYKTYpy 3TOH oOmactu (yHIAaMEHTAIbHOW HAyKH, €€ JIOTUYECKOW OpraHu3alud W CPelICTBa
JOCTUKEHHS LEIIH.

4. [Ipenmer u  OOBEKTHI OpraHMYecKo XuMHH. [IpakTHyeckoe HCIOIb30BaHUE
OpPraHUYECKUX COCIMHEHUM, CKIIAIbIBAIOIINEC TCHICHLIUH.

o. Knaccugukamus 1 HOMEHKIATypa OPraHUYeCKUX COCTUHEHUH.

6. CraHoBJI€eHHE CTPYKTYpHOU Teopuu opraHuueckoil xumuu. Paboter Kekyne, Kynepa

II0 ONMCAHWI MOJIEKYJ OPraHWYECKHX COCIMHEHHMU. YuyeHue byTiiepoBa 0 XMMHMYECKOM CTPOCHUM
BelecTB. Ero ujen o nepCcrneKTuBHOCTH YCTAaHOBIICHHUS.

Tema 2. OCHOBHBIE [T0JIOKEHUS TEOPUU CTPOCHUS. XUMUYecKasi CBA3b (2 4.)

1. [Ipeamer opraHn4ecKON XUMHH.

2. KpaTtkuii wucropuyeckuii 0030p pa3BUTHsSI OpraHudeckoll XuUMHUH. Poib pycckux
YUEHBIX B Pa3BUTHHM OPraHUYECKOW XMMHUH. 3HAYEHHE OPraHMYeCKONW XMMHMH B IPOMBIIIJIEHHOCTH U
CEJIBCKOM XO3SIICTBE.

3. Oco0OeHHOCTH 3JIEMEHTa YIJIepo/ia U XapaKTepHbIe YePThl OPraHUYECKUX COECTUHEHUI.
DneMEeHTapHBIN aHAIU3 U OTIPEACIICHUE MOJIEKYIISIPHBIX (POPMYIL.

4. Teopus crpoeHust opraHndeckux coequaennii A. M. byriieposa

S. [Ipupona XuMU4ECKOH CBA3H.

6. Tunbl XUMUYECKOHN CBSI3H.

6. 1. MonHast cBs3b.

6.2. KoBanenTHas cBs3b. CriocoObl 00pa30BaHUs KOBAJIEHTHOW CBS3H.

6.2.1. HenonsipHas u noJsipHasi KOBAJICHTHBIE CBSI3H.

6.2.2. JIoHOpHO-aKIENTOPHAS CBSA3b.

6.3. Bogopoanas cBsi3b.

7. MonexkynsapHo-opOuTanbHask TEOpUs 00pa30BaHUS XUMHUYECKOM CBS3H.

8. Pu3nyecKue CBOMCTBA KOBAJIEHTHOM CBSI3H.

8.1. JlnnHa cBs3u.

8.2. DHeprus CBs3U.

8.3. [lonsapHOCTh ¥ MOJAPU3YEMOCTH CBSI3H.

9. [Ipupona cympaMoJIeKyISIpHBIX B3aUMOJEWUCTBUN: HOH-HOHHBIC, WOH-IUIIOJIbHBIE,
JUIMOJb-IUIONIbHBIE, BOJOPOAHAs CBSI3b, KATMOH — - B3aUMOJICHCTBUS, T-T  CTIKHHI-
B3auMO/IeHcTBUS; cuiibl Ban-nep-Baanbca, mioTHas yrmakoBKa B TBEPIOM COCTOSIHUHU, TUAPOGOOHbIE
3¢ dexThI.

Tewma 3. Teopust HanpaBJICHHBIX BaJleHTHOCTEH. [ mOpuan3anus opouranei (2 4.)

1. BanenTHsle cocTosHUS aToMa yriiepoJa B MOJIEKYyJIaX OPraHu4eCcKuX COeAUHEHUN.

1.1. DnexTpoHHass KOHQUTrypalusi aToMa yriepoAa B HEBO30YKICHHOM U BO30YXKICHHOM
COCTOSIHUH.

1.2. Terpasapuyeckas wiu sp3-rudbpuausanus. 6-, n-CcBs3u.

1.3. TpuronanpHas WK Sp2-THOPUIU3ALIHSL.

1.4. JIuneiHas win Sp-ruOpUIA3aIiys.

2. I'uOpunuzanust opOuTanell a3oTa W KHUCIOpPOJa B COCOUHEHHUSX C BOJOPOJOM U
YTIEPOAOM.

2.1. DnexTpoHHas KOHPHUTypaIus aTOMOB a30Ta U KUCIOPOIa.

2.2. I'uOpuau3aiyst aTOMOB a30Ta U KHUCIOPOJa.

Tema 4. PacnpeneneHue 371€KTPOHHON IUIOTHOCTH B MOJIEKYNe. DJEKTPOHHBIE 3(PQEKTHI.
[Tonsitue o pe3onance (2 4.)

1. BuyTpuMonekynspHble 3JIeKTPOHHbBIE B3aUMOICHCTBHUS.

1.1.  VHayKTUBHBIA 3P QEKT.

1.2.  DddexTsl conpsiKeHus.

2. Pe3onanc.

2.1. Ucropus Bompoca.

2.2. IlpaBuna HamMcaHusl PE30HAHCHBIX CTPYKTYP.

Tema 5. KucioTHOCTh 1 OCHOBHOCTb B OPTaHUYECKOU XUMUH (2 4.)

1. Teopus xkucnot u ocHoBaHui bpencrena.

1.1.  Kucnots! bpencrena. Ilonsarue pKa.
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1.2.  ®akropsl, BAUSIONINE HA CHITYy KUCIIOTHI.

1.3. OcnoBanus bpencrena. [lonsitue pKb.

1.4.  ®akropsl, BIUAIOIIME HA CUITy OCHOBaHUS.

2. Teopus kucnot u ocHoBanui JIprouca.

Tema 6. Knaccudukamnmsi 1 MeXaHU3M OPraHUYeCKUX peakiuit (2 4.)

1. [ToHATHE O XMMHUYECKOU peakuu. Pearnpyroniue akTuBHbIE YaCTULBL.

2. Tumbl pa3pblBOB KOBAJICHTHOM CBSA3H, B 3aBUCUMOCTH OT aTaKyKOUIEH YaCTHULIbI.
3. [Tonatue o MexaHU3Me peaKiuu.

4. Knaccugukanus u MexaHu3Mbl XUMUYECKUX PEAKIUi.

4.1. Peakiuu 3aMeIeHUs.

4.1.1. PagukanbHOE 3aMeLICHHE.

4.1.2. DnexTpouipHOE 3aMeIIeHHE.

4.1.3. HykneodunbHoe 3amemnienne: MoHoMouiekyasapHoe ( SN1) u 6umonexymsipaoe ( SN2).

4.2 Peakuuy npuCcOEANHEHNUS.

4.2.1. PagukanpHOE MPUCOETUHEHHE.

4.2.2. DnexTpounbHOE MPUCOEANHEHUE.

4.2.3. HykiieopmiibHOE MTPUCOETUHEHNE.

4.3. Peakiuu oTIIETIIICHUS.

4.3.1. PagnkanpHOE OTIIENIICHHUE.

4.3.2. DnexTpoPpuIbHOE OTIICTUICHHE.

4.3.3. HykneodunsHoe otmerieHue: mMoHoMosekymsipHoe ( EIN1) m Oumonexymspaoe (
EIN2).

S5. [leperpynmnupoBku.

Tema 7. Knaccudukanusi 1 MexaHU3M OpraHUYECKUX peakiuii (2 4.)

1. [TonsiTHe 0 XMMUYECKOW peakunu. Pearupyronimue akTHBHbIE YaCTUIIbI.

2. Tunbl pa3pbIBOB KOBAJICHTHOM CBA3H, B 3aBUCUMOCTH OT aTaKYIOIIEH YacTHUIIbI.
3. [TonsiTHE O MEXaHU3ME pPEeaKIIH.

4, Knaccudukanus 1 MexaHU3Mbl XHMUYECKHX PEAKITHM.

4.1. Peakuu 3aMeIeHUsL.

4.1.1. PagukanpHO€E 3aMelICHUE.

4.1.2. DnaexTpoPrIbHOE 3aMEIICHHE.

4.1.3. HykneodunbHoe 3amernienne: MoHoMoJieKysapHoe ( SN 1) u 6umoutekymsipaoe ( SN2).
4.2 Peakuuu NpUCOCIUHEHUS.

4.2.1. PagukanbHOo€ NpUCOECAUHEHUE.

4.2.2. DnexTpopuIbHOE MPUCOCANHEHHE.

4.2.3. Hykneo¢uinbHOe MPUCOEAUHEHHE.

4.3. Peakuu OTILIEIIJIEHUS.

4.3.1. PagukanbHO€E OTIIEIIJICHUE.

4.3.2. DnexTpouabHOE OTILIEIIICHHE.

4.3.3. HykneodunbHoe oTieruienue: MoHomoliekyisipaoe (EINT) u 6umonexynspuoe ( EIN2).
5. [leperpynmnupoBku.

Tema 8. M3omepust B opraHndeckoi Xumuu (2 4.)

1. [IpencraBiaeHust 0 XUMHYECKOM CTPOCHHUH MOJIEKYII. [IoHsTHE «cTEpeOXUMUSI».
2. [Tonstue «uzomepusi». Kitaccuduxanus nzoMepun B OpraHndeckoil XUMHH.

3. CrpykrypHas n3oMmepus. Buabl cTpyKTypHOU H30MEPHUH.

4. Crepeonsomepus.

4.1. T'eomerpuueckast H30MepHsL.

4.1.1. lluc- u TpaHC-U30MEPHUSI.

4.1.2. Z- u E-uzomepus. [IpaBuna crapminHCTBA TpyII.

4.2. OnThueckas u30Mepus.

4.2.1. TepMHUHBI, HCIOJIb3YeMble MPU PACCMOTPEHHM OINTHYECKOW HM30MEpHU. Y CIOBUS
CYIIECTBOBaHMs ONTHYECKUX U30MepoB. [locTpoenne npoekuunii duriepa.

4.2.2. D- , L-HOMeHKIaTypa.

4.2.3. R, S-HOMeHKIIaTypa

o. [TonsiTue o KoHpOPMAIHIX.
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Tema 9. Knaccudukanusi 1 HOMEHKIATypa OPraHMYECKUX COSAMHEHUH (2 4.)

1. Knaccugukamus opraHnuecKiux COeaMHEHUH.

2. HoMmenknarypa opraHu4ecKkux COeIMHEHUM.

2.1. TpuBuanbHas HOMEHKIATYpA.

2.2.  PamnmoHanbHas HOMEHKJIATYypa.

2.3. Cucremarnveckas HomeHkiarypa. [lonstue o GpyHKIHOHATBHON rpymIie.

MoayJs 2. YriaeBoaopoabi (18 4.)
Tema 10. Ankansl (2 4.)

1. HaxoxneHnue ajikaHOB B IPUPOJIE.
2. I'oMonorust u u3oMepusi B psy alIKaHOB.
3. Homenknarypa ankaHoB.

3.1 PaionanpHass HOMEHKIIATypa.

3.2 Cucremaruueckass HOMeHKiarypa. IlpaBuia HamucaHusi Ha3BaHMH YIJI€BOJOPOJOB C
Pa3BETBJIECHHOMW LIETBIO.

4, Crpoenue ankanoB. Kondopmeps! B psiy ajikaHOB.

S. CriocoObl MoJTy4eHus aIKaHOB.

5.1 CuHTE3BI C COXpaHEHHEM YIJIEPOJHOTO CKENETa.

5.2 CuHTE3BI C U3BMEHEHUEM YTIIEPOHOTO CKEJIETA.

6. ®dusndecKre CBONCTBA ATKaHOB

1. XUMHUYECKUE CBOMCTBA aJIKAHOB.

7.1 Peakiuu paguKaJabHOTO 3aMENICHUS.

7.1.1 'anorennpoBanue. MexaHu3M peakuy TaIOr€HUPOBAHNUS.

7.1.2 HutrpoBanue o KanoBanoBy. MexaHu3M peakiuu.

7.1.3 CynsdoxnopupoBanue. MexaHnu3M peaxIuu.

7.2 JleiicTBHE BBICOKUX TEMIIEPATYP.

7.3 Okucnenue.

8. [IpakTrueckoe 3HaueHUE akaHOB. Tema 11. Ankensr (2 4.)
1. Haxosxienne amkeHoB B IPUPOJIE.
2. HomeHkiaTypa ajkeHOB.

2.1. PaninoHasibHasi HOMEHKJIATypa.
2.2. Cucremaruueckass HOMeHKIarypa. IIpaBwiia HamuMcaHusi Ha3BaHWN YIJE€BOJOPOJOB C
Pa3BETBIICHHOM LIETBIO.

3. N3omepus B psily anKeHOB.

3.1.  CrpykrypHas usoMepusl.

3.2. 'eomeTrpuueckas crepeonzomepust (Iuc-, TpaHe- U Z-, E-HOMeHKIIaTypa).
4. CriocoObl MOJTy4eHus aIKEHOB.

5. Crpoenue ankeHoB. [Ipupoa 1BOKWHOM CBS3H.

6. du3nyecKue CBOKUCTBA aJIKEHOB

7. XHUMUYECKUE CBOVWCTBA aJIKEHOB.

7.1. Peakuuu prcoeIMHEHMS.

7.1.1. PagukabHOE IPUCOEINHEHHE.

7.1.1.1. 'unpupoBanue. ['anoreHupoBaHNe: MEXaHU3M.

7.1.1.2. TlpucoearHeHre GPOMHUCTOrO BOIOPO/Ia MO Xapalry: MeXaHUu3M.

7.1.2. DnexrpodunbHoe npucoenunenue ( AdE).

7.1.2.1. OOmiee mpejacTaBlIeHUE O MEXaHU3ME peaklui, m- U O-KoMIulekchl. [IpaBmio B.B
MapKkoBHHKOBA.

7.1.2.2. 'anoreHnpoBaHue: MEXaHU3M.

7.1.2.3. 'maporanoreHnpoBaHue: MEXaHU3M.

7.1.2.4. T'unporajoreHupOBaHUE: MEXAHU3M.

7.1.2.5. I'mpparauusd. [TpoMbIILITIEHHBIN METO, CHHTE3a ATAHOJIA.

7.1.2.6. Peakuus [Ipunca: MmexaHU3M.

7.2. Oxucnenue.

7.2.1. Oxucnenue ankeHo 10 okcupanoB (H.A. IIpunexaes).

7.2.2. OkucaeHue alKkeHoB 10 1uosioB o Baruepy (KMnO4).
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7.2.3. O30HOJM3 ANKEHOB, OKUCIUTENBHOE U BOCCTAHOBUTEIBHOE PACILEIUIEHUE O30HUIOB.

7.3. Ilonumepuzanus aaKeHOB.

7.3.1. TomonuTnyeckas (paauKaibHas) IOJUMEpPU3ALIHSL.

7.3.2. I'ereponutryeckas HoJIUMEpU3ALHSL.

7.3.2.1. AHnOHHas TOJIMMEpHU3aLuUs.

7.3.2.2. KatnoHHas noinuMepu3aiusi.

7.4. Peakuus 3amemenus (Peakmus JIbBoBa).

7.5. IIpakTuyeckoe 3HaU€HUE AJIKEHOB.

Tema 12. Ankensr (2 4.)

1. HaxoxneHue aikeHOB B IPUPOJIE.

2. Homenknarypa ankeHoB.

2.1. PanroHanpHasi HOMEHKJIATYpa.

2.2. Cucremarnueckas HOMeHKnarypa. [IpaBuna HamucaHusi Ha3BaHMM yIJIeBOJOPOJOB C
Pa3BETBJIECHHOMW LIETBIO.

3. N3omepust B psiy aJIKEHOB.

3.1.  CrpykrypHas uzomepusi.

3.2. 'eoMeTrpudeckas crepeon3omepus (1Kc-, TpaHC- U Z-, E-HOMeHKJIaTypa).
4, CriocoObl MOTy4eHHS ATKEHOB.

S5. Crpoenue ankeHos. [Ipupoaa 1BOWHON CBA3M.

6. ®dusndecKue CBONCTBA ATKEHOB

7. XHWMHUYECKHE CBOMCTBA aJIKEHOB.

7.1. Peakuuu npucoe uHEHNUs.

7.1.1. PagukanbHO€ IPUCOEANHEHHE.

7.1.1.1. 'mnpupoBanue. ['amoreHupoBaHNE: MEXaHU3M.

7.1.1.2. IlpucoenuaeHre OPOMHUCTOTO BOJOPOIa TI0 Xapalry: MeXaHUu3M.

7.1.2. Dnexrpodunbroe nmpucoenunenne ( AdE).

7.1.2.1. Obmiee mpeacTaBiecHUE O MEXaHW3ME peakiuid, m- U O-KomIuiekchl. IIpaBuno B.B
MapKOBHHKOBA.

7.1.2.2. 'anoreHupoBaHKE: MEXaHU3M.

7.1.2.3. I'uiporaJiloreHUpOBAHUE: MEXAHU3M.

7.1.2.4. I'uiporaJiloreHUpOBAHUE: MEXAHU3M.

7.1.2.5. 'unpatarus. [TpoMbIIUIEHHBIA METOI CHHTE3a 3TaHOJIA.

7.1.2.6. Peakmus [IpuHca: MexaHu3M.

7.2. OkucieHue.

7.2.1. Oxucnenue ankeHoB a0 okcupaHoB (H.A. IIpunexaes).

7.2.2. Oxucnenue ajakeHoB 110 1uoiioB o Barnepy (KMnO4).

7.2.3. O30H0JIU3 AJIKEHOB, OKUCIUTEIbHOE U BOCCTAHOBUTEIBHOE PACIICINIEHUE 030HU/IOB.

7.3. Ilonumepu3zaius ajaIKeHOB.

7.3.1. F'omonuTtnyeckas (paaukaabHas) MOJTMMEpU3allns.

7.3.2. T'ereponuTnyeckas MOIMMEPHU3aALUSL.

7.3.2.1. AHMOHHAs TOJUMEPU3ALIUSL.

7.3.2.2. KatuoHHas noinuMepu3anusi.

7.4. Peaxnus 3amerienus (Peakuust JIbBoBa).

8. [IpakTHdeckoe 3HaYEHUE aTKEHOB.
Tema 13. Ankunsi (2 4.)

1. HaxoxneHue ankuHOB B IPUPOJIE.
2. Homenknarypa ankuHOB.

2.1. PauroHanpHasi HOMEHKJIATYpa.

2.2. Cucremarnueckas HOMEHKiIarypa. [IpaBuna HamMmcaHus Ha3BaHUN YIJIEBOJOPOJOB C
Pa3BETBIEHHON LIETIBIO.

3. N3oMepus B psly aJIKHMHOB.

4. CrniocoObl mosTyyeHHst aTKHHOB.

4.1. CuHTE3bI C COXPAHEHUEM YIJIEPOIHOTO CKENETA.

4.2. CuHTE3bl C N3BMEHEHUEM YIIIEPOJHOTO CKEJleTa.

o. Crpoenue ankuHoB. [Ipuposa TpoiiHOH CBA3M.

6. du3nuecKue CBONCTBA ATKHHOB
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1. XHUMHUYECKUE CBOMCTBA AJIKUHOB.

7.1. Peakuu npucoeMHEHMSL.

7.1.1. PagukaibpHOE IPUCOEIMHEHHE: THAPUPOBAHNE, TaJJIOTEHUPOBAHUE.
7.1.2. DnexrpodunpHOoe npucoenunenue ( AdE).

7.1.2.1. 'anorennpoBaHue, ruApOraJoreHupOBaHUE.

7.1.2.2. 'unparanus (peakust Kydepoa): MexaHusm.

7.1.2.3. IIpucoenuHenne KapOOHOBBIX KUCIIOT.

7.2. KucioTHble CBOMCTBA aJIKUHOB.

7.3. OxucieHue aJK1HOB.

7.4. Onuromepusanus aKUHOB (IUMUpPHU3ALUS, TPUMEPU3ALINS).

8. [IpakTnueckoe 3HaueHue ankuHoB. Tema 14. Ankunsl (2 4.)
1. HaxoxneHnue alkuHOB B IPUPOJIE.
2. Homenknarypa ankuHoB.

2.1. PanioHanpHasi HOMEHKJIATYpa.

2.2. Cucremarnueckas HOMeHKiarypa. [lpaBuia HamucaHus Ha3BaHUU YIIIEBOJOPOJIOB C
Pa3BETBJIECHHOMW LIETBIO.

3. N3omepus B psly alKUHOB.

4. CriocoObl MosTy4eHus: alKuHOB.

4.1. CuHTE3bI C COXPAHEHUEM YTJIEPOJHOTO CKEJIeTa.

4.2. CuHTE3bI C UBMEHEHHUEM YTJIEPOJHOTO CKEJIETA.

S5. Crpoenue ankuHoB. [Iprpoaa TpoitHOM CBS3H.
6. dusnyeckie CBOMCTBA aJIKMHOB
7. XUMHYECKHE CBOMCTBA AJIKUHOB.

7.1. Peakuuu npucoe uHEHNUS.

7.1.1. PapukanbHO€ NPUCOEIMHEHHUE: TUAPUPOBAHUE, TAJIOTCHUPOBAHUE.
7.1.2. Dnexrpodunbroe npucoenunenue ( AdE).

7.1.2.1. 'anoreHupoBaHue, rTuIpOraoreHupoOBaHUE.

7.1.2.2. 'unparamus (peakiust Kydepoa): MexaHu3m.

7.1.2.3. IlpucoenuHenrne KapOOHOBBIX KHUCIIOT.

7.2. KucinoTHble CBOMCTBA aJIKWHOB.

7.3. OKucIeHUE aTKUHOB.

7.4. OnuromMepusanus aIKUHOB (IUMHPHU3AIUS, TPUMEpH3aIus).

8. [IpakTrueckoe 3HaueHUE aKKUHOB. Tema 15. Ankanuensl (2 4.)
1. HaxosxeHne akaaueHoB B IPUPOIE.

2. Kinaccudukanus ankaaueHoB.

3. HomeHknaTypa ankaJueHoB.

3.1. PaunoHanpHas HOMEHKJIATYpa.

3.2. Cucremaruyeckass HOMeHKi1arypa. IlpaBuna HanucaHusi Ha3BaHUN YIJI€BOJOPOJOB C
Pa3BETBIICHHON LEMbIO.

3. N3omepus B psiy ajaKaaueHOB.

4. AJTICHBI.

4.1. CiocoObl MOTyueHHsI aJVICHOB.

4.2. CtpoeHue aieHoB.

4.3.@du3nyecKue CBOKWCTBA AJIJICHOB.

4.4. XumMnueckue CBOMCTBA AJUICHOB.

S. ConpsiKeHHbIE TUEHBI.

5.1. CriocoOblI 1oJTy4eHus: CONPSHKEHHBIX TUEHOB.

5.2. CrpoeHue cCONpsDKEHHbIX  JAueHOB.  byraguen-1,3, 0COOEHHOCTH  CTpPOEHHUS.
MonexynsipHblie opoutanu 1,3-11ueHoB.

5.3. ®usnueckue CBOMCTBA CONMPSKEHHBIX TUEHOB.

5.4. XuMHuecKkue CBOMCTBA CONPSKEHHBIX TUEHOB.

5.4.1. Peakuuu npucoeaunenwus (1,2- u 1,4-).

5.4.2. Peakuus Jlunsca - Anbzepa ¢ ajJkeHaMHu ¥ aTKHHaMU.

5.4.3. Ilonumepu3anus ConpsKEHHbIX TUEHOB. HaTypanbHbIN U CUHTETUYECKUM KaydyKH.

5.5. [IpakTH4eCKO€ 3HaUYECHHUE CONPSKEHHBIX TUCHOB.

Tema 16. Ankaauenst (2 4.)
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1. HaxoxzaeHue ankaaueHoB B IPUPOJIE.

2. Knaccugukarus ankaaueHos.

3. Homenknarypa ankaaueHoB.

3.1. PauroHnanbHas HOMEHKIATYpA.

3.2. Cucremarnueckass HOMeHKiarypa. [lpaBuna HamucaHuss Ha3BaHUN YIJIEBOJOPOJIOB C
Pa3BETBJIEHHOMW LIETBIO.

3. W3omepus B psay ajikaIuEHOB.

4. AJIEHBL.

4.1. CriocoOBbI TIOJTy4SHUS AJIJICHOB.

4.2. CtpoeHue ajieHOB.

4.3.®du3nyeckre cBOKWCTBA AJIJICHOB.

4.4. XumMuueckue CBONCTBA aJIJICHOB.

S5. CornpsiKeHHbIE TUCHBI.

5.1. CiocoObl MoTy4eHus: CONPSKEHHBIX INEHOB.

5.2.  CtpoeHue CONpSDKEHHBIX  AueHOB. byranmen-1,3, 0COOEHHOCTHM  CTPOEHHS.
MonexynsapHubie opoutanu 1,3-11eHoB.

5.3. ®u3nyeckue CBOMCTBA CONMPSKEHHBIX TUCHOB.

5.4. XuMu4eckne CBOMCTBA CONPSKEHHBIX TUEHOB.

5.4.1. Peakiuu npucoenuuenus (1,2- u 1,4-).

5.4.2. Peakuus Jlunbca - Anbaepa ¢ aIkeHaMHu U aTKUHAMU.

5.4.3. [lonumepusanus coOnpsHKEHHBIX TUEHOB. HaTypanbHBIN M CHHTETUYECKHN KaydyKH.

5.5. IlpakTdeckoe 3HaYE€HUE CONPSKEHHBIX TUEHOB.

Tema 17. Huknoankansl. Teprnens! (2 4.)

1. Knaccudukanuys amuiukios.

2. DHeprus HaNpPsHKCHHUS I[HKIOAIKAHOB W €€ KOJIMYSCTBeHHas oleHka. CrtpoeHue
[MKJI0AJIKaHOB.

3. MeTo/1bl CHHTE3a UKI0AIaKaHOB.

4, OCco0EHHOCTH XMUMUYECKUX CBOMCTB LIUKIOAIKAHOB.

5. [IpencraBicHre 0 TPUPOTHBIX TOTUIMKIHISCKAX CHCTEMaX TEPIICHOB.

Tema 18. [{uxmoankansl. Tepriens (2 4.)

1. Knaccudukanuys amuiukios.

2. DHeprus HaNpsHKCHHS LHKIOAIKAHOB W €€ KOJWYEeCTBeHHas oOlleHKa. CTpocHHe
[MKJI0AJIKaHOB.

3. MeTo/1bl CHHTE3A [IUKI0AIaKaHOB.

4, OCOo0EHHOCTH XUMUYECKUX CBOMCTB IIMKJIOAIKAHOB.

5. [IpencraBicHre O IPUPOTHBIX HOTUIMKIMYECCKAX CHCTEMaX TEPIICHOB.

Moayas 4. ApomaTru4decKkue  yrjeBOJAOPOAbI. rajoreHo-, cyJiab¢o-, a30T-,
I'mapoxcunconep:kammue coennnenns (18 u.)

Tema 19. Apomaruyeckue yraeBoAopoas! (2 4.)

1 Konnenuus apoMatnyHocTH. ApomatnyHOcTh. CTpoenue 6enszona. @opmyna Kekye.

Konnenmms apomatuuynoctu. IlpaBuno Xiokkens. ApoMarhyeckue KAaTHUOHbI U aHUOHBI.
[TonydyeHue apoMaTHUECKUX YTiI€BOJOPOJOB. XUMUUYECKHE CBOMCTBA APEHOB.

1.Karanutuueckoe ruipupoBaHue apeHOB, GPOTOXUMUYECKOE XJIIOPUPOBaHHE OEH301Ia.

2. Peakuuu 3amernieHus BOJIOpoaa B OOKOBOH IenH ajdKuiI0eH30JI0B Ha TajloreH.

3. Okucrnenne anKWiIOEH30JI0B U KOHJIEHCUPOBAHHBIX apOMATHUYECKUX YTIEBOJOPOAOB [0
KapOOHOBBIX KUCJIOT, alIbJIETUIOB U KETOHOB.

4. Peakiuu 31eKTpo(HUIHLHOTO 3aMEeIIECHUSI.

4.1 O6mue mpeAcTaBIeHUs] O MeXaHu3Me peakuuid. [IpeacraBienne o - U -KOMILIEKCAX

4.2 BausiHUE TIPUPOJIBI 3aMECTUTENS HA OPUEHTAIIMIO U CKOPOCTh PEAKIINH AIIEKTPOPHILHOTO
3aMelIeHusl. DJIEKTPOHOJAOHOPHBIE W 3JIEKTPOHOAKIENTOpHbIE 3aMecTtutenu. CorjacoBaHHas U
HECOTIJIACOBAHHASI OPUEHTAIMS IBYX MJIM HECKOJBKUX 3aMECTUTEINIEH B apOMaTHYECKOM KOJIbIIE.

3.4.3 HutpoBanue. Hurpyromue arentsl. Mexanusm peakiuu HUTPOBaHUSI.

3.4.4 T'anorenupoBanue. ['anorenupyromue areHTsl. MexaHn3M peaklMH rajloreHUpPOBaHUS
apeHOB U UX MPOU3BOIHBIX.
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3.4.5 CynbdupoBanue. Cynbpdupyronime areHTbl. MexaHu3Mm peakiuu. KuHeTHdeckuili u
TEPMOJIMHAMHYECKHI KOHTPOJIb B pEakIHuH Ccylb(upoBaHus Ha mnpumepe ¢GeHona u HadTaTuHa.
OOpaTuMOCTh peakuu Cyab(pUPOBAHHUSL.

3.4.6 AnkunupoBanue aperoB o @pugento — Kpadrey

3.4.7 Aumnupoanue apenoB no @punemo — Kpadrey. Auunupyromue areHTbl. MexaHu3m
peakuuu. PernocenekTuBHOCTh allMJIMPOBAHUS.

Tema 20. Apomatruyeckue yriaeBoaopost (2 4.)

1 Konnenuus apomatuayHocTH. ApomaTudHOCTh. CTpoenue Oenzona. ®opmyna Kekyre.

Konuenuus apomatnunoctu. [IpaBmiio Xrokkens. ApomaTuyeckue KaTHOHbI M AHUOHBI.

2 Ilony4yeHne apoMaTUYECKUX YIIIEBOJIOPO/IB.

3 XuMu4ecKkrue CBOMCTBA apEHOB.

DONEKTPOHOJOHOPHBIE M AJIEKTPOHOAKLENTOpHble  3amectuTenu. CoriacoBaHHas W
HECOTJIaCOBAHHAsl OPUEHTAIIMSI IBYX MJIM HECKOJIbKUX 3aMECTUTENEH B apOMAaTUYECKOM KOJIbIIE.

3.4.3 HutpoBanue. Hurpyromue areHTsl. MexaHu3m peakiiuu HUTPOBAHMUSI.

3.4.4 T'anorenupoBanue. ['anoreHupyrome areHTbl. MexaHu3M peakiuu TaJloTeHUPOBAHUS
apeHOB U MX IPOU3BOHBIX.

3.4.5 CynbdupoBanue. Cynpdupyromue areHThl. Mexanusm peakiuu. Kunetnyeckuii u
TEPMOJIMHAMUYECKUI KOHTPOJIb B peakluu Cylb(UPOBAHUS HA IpUMepe (eHona U HadTaluHa.

O6paTUMOCTb peakiuu CyIb(PUPOBaHUSI.

3.4.6 AnxkunupoBanue apeHoB o @pugento — Kpadrey

3.4.7 AuunupoBanue apeHoB o @punento — Kpadrcy. Auunupyromue areHTsl. MexaHusm
peakuuu. PernocenekTuBHOCTh allMIUPOBAHUSI.

Tewma 21. lNasoreHoyraeBo1opoas (2 4.)

1 M3omepusi, HOMEHKJIATypa raJloreHIPOU3BOIHBIX YIIIEBOIOPO/IOB.

2 Cnoco0Obl NOMy4YeHHsI TaIOTeHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

3 XuMHYeCKHUE CBOMCTBA raJIOT€HITPOU3BOIHBIX YIII€BOJI0POIOB.

3.1 Peakmuu HyKI1€0(DUIBHOTO 3aMEIICHUS Y HACKIIIIEHHOTO aTOMa

3.1.1 Peakmuum SN2-tuna. Kunernka, crepeoxumus. BiusHue nTpUpoabl pagukaia H
YXOJSIIEH TPYIIBI CyOCTparta, MpUpoabl HYKJI€O(UILHOTO areHTa U PaCTBOPUTENS Ha CKOPOCTh SN2
peakuu 3.1.2 Peakuuu SN1-tunma. Kuneruka, crepeoxumus, 3aBucuMoctb SN1 mporecca oT mpupo
paaukana, yxoJIsiiei rpynmnbl, pacTBOPUTEIIS.

Tema 22. Cynbdho- 1 HUITPOIIPOU3BOAHBIC YIIIEBOAOPOJIOB (2 U.)

1. AJKUICYIb(POKUCTOTHI.

1.1 MeTtoapl CHHTE3a aJIKHIICYJIb(GOKUCIIOT.

1.2 Peaknus cynbdoxnopupoBanusi. Conu cyndokuciot. [Ipumenenue.

2. Cynbdokucnorsl apomatuueckoro psiaa. 2.1 [lonydenue.

2.2 Peakuus cyab(upoOBaHHUsL.

2.3 KucnotHoCTh apuiicyab(OKUCIOT.

2.4 Vcnonb3oBaHWE B KAueCTBE CHHTOHOB ISl CHMHTe3a (DEHOJIOB M JAPYIHX IMPOU3BOIHBIX
apeHoB. CynbhaMuHbIe Ipernaparsl.

3 HutpoankaHsl.

3.1 Metoapl CHHTE3a U3 QJIKUITAJIOTeHUAOB (aMOMIEHTHBIN XapakTep HHUTPUT-HOHA),
HUTpOBaHUE aJIkaHOB 110 KoHOBanoBy.

3.2 CTpoeHue HUTPOTPYIIIbI.

3.3 CpolicTBa HUTPOAJIKAHOB

3.3.1 KucnoTHOCTb U TayTOMEPHS HUTPOAIKAHOB.

3.3.2 Peakuny HUTpoaskaHoB. TayToMepuss HUTPOAJIKAHOB.

4 ApoMaTndyecknue HUTPOCOEAUHEHN .

4.1 Meroapl cuHTE3A.

4.2 BoccTaHOBIEHUE HUTPOAPEHOB B KUCJION U ILENOYHOU Cpefie.

4.3 bensuauHoBas neperpynnuposka. Tema 23. AMunsl (2 4.)

1. Omnpenenenue, kiaccupuKanys U 3Hau€HHE aMUHOB.

2. AnungaTrueckue aMUHBI

2.1. Knaccudukarus, nsomepusi, HOMECHKJIATypa anu(aTHIecKux aMHUHOB.

2.2 Metopl OTy4eHus anmupaTHIecKuX aMHHOB.

IMoxrorosneno B cucreme 1C:Yrusepcurer (000000392)



2.3 CrpoeHue u pu3ndecKre cBOWCTBA amu(pPaTHIeCKuX aMUHOB.

2.4 XuMu4eckue CBOMCTBA anu(paTuIeCKUX aMUHOB.

2.4.1. KucnoTHO-OCHOBHBIE CBOICTBA

2.4.2. BzaumojeiicTBHE€ TEPBUYHBIX, BTOPHUYHBIX M TPETHYHBIX aNU(PaTUYECKUX H
apOMAaTUYECKUX aMUHOB C @30TUCTON KUCIOTOM.

2.4.3. HykneoduinpHbIe peakiiuu

2.4.3.1 AnxunupoBaHue

2.4.3.2 AunnupoBaHue

2.4.3.3 Peakiuu ¢ anpaerugaMu U ketoHaMmu. EHaMUHBL

3. apOMaTHYECCKHE aMUHBI

3.1130mepust, HOMEHKJIaTypa apOMaTHUYECKUX aMHHOB.

3.2 MeTtobl NOJYy4EHUs] apOMaTUYECKUX aMUHOB.

3.3 CrpoeHue apoMaTUYeCKIX aMUHOB.

3.4 Xumuueckue CBONCTBA ApOMaTUYECKUX aMUHOB.

3.4.1. KucioTHO-0CHOBHbIE CBOMCTBA

3.4.2. BsaumojeiicTBME apoMaTHMYECKUX AaMHHOB C a30THUCTOH KHUCIOTOM (peakuus
JTMA30TUPOBAHUS).

3.4.3. HykneounbHbIE peaKIuu:

3.4.4. DnexTporiIbHOE 3aMEIICHUE B apOMAaTUUECKUX aMUHAX

4, [Ipumenenne amuHOB. Tema 24. AMuHbI (2 4.)
1. Onpenenenue, kaaccuukaius 1 3HaueHUEe aMUHOB.
2. AnmmndaTuyecKkre aMuHBI

2.1. Knaccuduxanus, usoMepusi, HOMEHKJIATypa anupaTuiecKuXx aMUHOB.

2.2 Metozpl osryueHus anndaTu4ecKux aMUHOB.

2.3 Ctpoenue u pusnveckue cCBOMCTBA amn(paTHIECKUX aMUHOB.

2.4 XuMHu4ecKue CBONCTBA anu(paTHIECKUX aMUHOB.

2.4.1. KucnoTHO-OCHOBHBIE CBOWCTBA

2.4.2. B3aumopneicTBHE€ TIEPBUYHBIX, BTOPUYHBIX W TPETHUYHBIX anH(PaTHICCKUX U
apOMaTUYECKUX aMUHOB C a30TUCTON KUCIIOTOM.

2.4.3. HykneoduiibHBIC peakiiuu

2.4.3.1 AnxunnpoBaHue

2.4.3.2 AunnupoBaHue

2.4.3.3 Peakuuu ¢ anpaeruiaMy U KeTonaMu. EHaMUHEBI

3. apoMaTU4YECKHE aMUHBI

3.1130Mepusi, HOMEHKIIATypa apOMaTUYECKUX aMHUHOB.

3.2 MeTtobl NOTYyYeHUs] ApOMATHUECKUX aMUHOB.

3.3 CtpoeHue apoMaTUYECKUX aMUHOB.

3.4 Xumnueckue CBONCTBA ApOMATUYECKUX aMUHOB.

3.4.1. KucinotHo-oCHOBHbIE CBOWMCTBA

3.4.2. BzaumojeiicTBHE apoMaTHYECKUX AaMHHOB C a30THUCTOM KHUCIOTOM (peakuus
Ma30TUPOBAHUS).

3.4.3. HykneoduiabHble peaKIiu:

3.4.4. DnexTpoduiabHOE 3aMelIeHe B apOMaTHIECKIX aMUHaX

4. [IpuMeHeHne aMHHOB.

Tema 25. [luazo- u a3ocoequHenus (2 4.)

1 O6mue mpencraBiaeHus 00 anupaTHUECKUX TUA30COCTUHEHUSIX.

2 ApoMatuueckue 11a30COeIMHEHNUS.

2.1 Peakuuu qua3oTUPOBaHUS NEPBUYHBIX APOMATUYECKUX AMUHOB.

2.2 Peakuuu AMAa30COEIMHEHUM C BBIJCIICHHEM a30Ta: 3aMEHa JUa30rpyHIbl HA TUAPOKCHII-,
rajoreH-, lIMaH-, HATPOTPYIIIY U BOJAOPO/I.

2.3 Peakuuu amazocoenvHeHui 0e3 BBIACTEHUS a30Ta: BOCCTAHOBIEHHUE IO apHIITHIPA3UHOB,
a30COYETaHUE.

2.3.1 A3zocouyeraHme KaKk peakuus  IJICKTPOPHUIBHOTO  3aMeuleHus.  A30- W
JTMa30COCTaBJISAIOLIHE.

2.3.2 A3oKpacuTenu.

Tema 26. CiupTsl, peHoIIbI, TpocThie H3PUpHI (2 4.)
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1 OHOATOMHBIE CITUPTHI.

1.1 Tomonoruveckuit psaj, Kiaccu(uKarus, 130Mepusi © HOMEHKJIaTypa.

1.2 Meronpl TONY4YEHUS: U3 AIKCHOB, KapOOHWIBHBIX COCIMHEHMH, TaJOTr€HAJIKAaHOB,
CJIO’KHBIX 3()UPOB U KAPOOHOBBIX KUCIIOT.

1.3 CpoiicTBa CIMPTOB.

1.3. 1 Couptel, kak cnadeie OH-KuCIOTEHL.

1.3.2 Cnuptsl, kak ocHoBaHus JIbrouca.

1.3.3 3amenieHue THAPOKCUIBHOW TpyNIbl B CHUPTAX Ha TaloreH (Moj JeHCTBUEM
raJIOTeHOBOIOPOIOB, TAIOTEHUIOB (hocdopa, XITOPHUCTOTO THOHHIIA). ).

1.3.4 Jleruaparanusi COUPTOB.

2 JIByXxaTOMHBIE CIIUPTHI.

2.1 Metoppl cuHTE3A.

2.2 CpoiicTBa: OKHUCIICHUE, AllUJIMPOBAHKE, JIETHApaTAITHI.

2.3 IluHakoJIMHOBAS IEPETPYIITUPOBKA.

3 DeHOITBI

3.1 Metoap! nonydeHust peHOIOB.

3.2 CpoiicTBa ()€HOJIOB.

3.2.1 ®enonsl kak OH-xucnoTsl. CpaBHEHHE KHUCIOTHOIO XapakTepa (PEHOJOB M CIHUPTOB,
BIIUSIHUE 3aMECTHUTENEH Ha KUCIOTHOCTh (DEHOJIOB.

3.2.2 O6pazoBaHue IPOCTHIX U CIOKHBIX 3(PUPOB (PEHOIOB.

3.2.3 Peaknuu 5IeKTpOPMIBHOTO 3aMEUIEHUs] B  apoMaTUYecKOM siape  (PEeHOJIOB:
raJIoreHUpOBaHue, Cyab(UPOBAHUE, HUTPOBAHUE, HUTPO3UPOBAHUE, COUETAHNUE C COJIIMU JHA30HMUSA,
AIKWIMPOBaHKe U arpuinpoBanue. KapOokcuapoBaHue (peHOIATOB HIEIOYHBIX MeTaiioB 1o Kosb0e.

4 TIpocTeie 2pupHL.

4.1 Meroasl TMONy4EeHUS: peakuus BuibsiMCcOHa, aJIKOKCUMEPKYpHPOBAHUE aAJKEHOB,
MEXMOJIEKYJISIpHast IeruapaTaius ClIupTOB.

4.2 CpoiicTBa MpOCTHIX 3(HPUPOB: 00pa30BaHNUE OKCOHUEBBIX COJICH, PACIICTNICHUE KUCIOTaMHU.

I'maponepokcuabl.

5 Tlpumenenue crnupToB, (HeHoI0B, MPOCTHIX dupoB. Tema 27. CiupThl, HEHOIBI, TPOCTHIC
a¢ups (2 4.)

1 OngHOATOMHBIE CITUPTHI.

1.1 l'omonoruueckuii psij, KiaccupUKaiys, H30MepHsi 1 HOMEHKJIATypa.

1.2 MeTonpl MONyYeHUS: W3 QJIKEHOB, KApOOHWIbHBIX COCAMHEHUMN, TallOreHAIKaHOB,
CJIOXHBIX 3(UPOB U KAPOOHOBBIX KUCIIOT.

1.3 CpoiicTBa CIUpPTOB.

1.3. 1 Coiuptsl, kak cnadbie OH-KuCA0THI.

1.3.2 CnupTsl, Kak ocHOBaHuUA JIbrounca.

1.3.3 3amemieHue THUIPOKCUIBHOW TpYyNNbl B COUpPTaX Ha raioreH (Moj AelcTBUEM
raJOreHOBOI0OPOJIOB, TAIOTeHUIOB (hochopa, XITOPUCTOTO THOHMIIA). ).

1.3.4 Jleruaparaiusi ClIUpTOB.

2 JIByxaTOMHBIE CITUPTHI.

2.1 Meroap!l cuHTE3A.

2.2 CBolcTBa: OKHCIICHUE, allUJIMPOBAHNE, IETUApaTaIusl.

2.3 IluHakoIMHOBAs EPErPYyHIUPOBKA.

3 DeHoJIbI.

3.1 Metozp! oTydeHus: PEeHOIIOB.

3.2 CgoiicTBa (peHOJIOB.

3.2.1 ®enonsl kak OH-kucnotel. CpaBHEHHE KHUCIOTHOTO XapakTepa (eHOJIOB U CIHPTOB,
BIIMSIHME 3aMECTUTENEN Ha KUCIOTHOCTH (PEHOJIOB.

3.2.2 O0pa3zoBaHue MPOCTHIX U CIOXKHBIX 3PUPOB (PEHOIIOB.

3.2.3 Peaknuu 91eKTpOPUIBHOTO 3aMElIeHHs B apOMAaTHYECKOM sijipe  (PeHOJIOB:
raJloreHUpoBaHue, Cyab(GUpoBaHHE, HUTPOBAHUE, HUTPO3UPOBAHHUE, COYETAHUE C COJISIMHU JTHA30HUS,
AIKUIIMpOBaHKE U aumiupoBanue. KapbokcunmpoBanue GpeHOIATOB MEI0YHbIX MeTauioB 1o Komnoe.

4 TIpoctsie >pUpBHL.
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4.1 Meroapl mNoONydeHHA: peakuus BunbsIMcoHa, aIKOKCUMEPKYPUPOBAaHUE aJIKEHOB,

MCXKMOJICKYJIApHad Aeruaparanus CIIMpTOB.

4.2 CpolicTBa IPOCTHIX A(UPOB: 00pa30BaHNE OKCOHUEBHIX COJICH, pacIIeTICHUe KUCIOTaMHU.

I'mpponepokcuast.
5 IlpumeHeHHne CIUPTOB, (PEHOJIOB, MTPOCTHIX FIPHUPOB.

Moayas S. KapOonmiabHble u KapOokcuicoaep:xaimue coequHenusi. IlpousBoanbie

YIJIEBOOPOAOB €O cMelIaHHbIMH Py (18 4.)
Tema 28. Anbaeruapl 1 KETOHBI (2 4.)
1. Onpenenenue, KIaccuPUKAIUA U 3HAYCHHEC aMUHOB.
2. Anudarnyeckre aMUHBI
2.1. Knaccudukanus, n3omepusi, HOMEHKJIATypa ann(aTHIecKux aMHUHOB.
2.2 Metoppl nostyuyeHus andaTudecKux aMUHOB.
2.3 Crpoenue u (pu3nveckue CBONCTBA annpaTUIECKUX aMUHOB.
2.4 Xumudeckue cBOMCTBa an(aTHIeCKUX aMUHOB.
2.4.1. KucnoTHO-OCHOBHBIE CBOICTBA

2.4.2. BzauMopeWcTBHE TMEPBUYHBIX, BTOPUYHBIX W TPETHUYHBIX aNu(paTUYECKUX U

apOMAaTUYECKUX aMUHOB C @30TUCTON KUCIOTOM.

2.4.3. HykneodunbHbIe peakiiuu

2.4.3.1 AnxunupoBaHue

2.4.3.2 AunnnpoBaHue

2.4.3.3 Peakuuu ¢ alibACTHIAMU U KeTOHAMU. EHaMUHBI apoMaTHYeCKUE aMHUHBI

3.1130Mmepust, HOMEHKIJIaTypa apOMaTUYECKNX AMUHOB.

3.2 MeTo1bl IOJIy4E€HHSI ApOMATHYECKUX aMUHOB.

3.3 CtpoeHue apoMaTUYE€CKUX aMUHOB.

3.4 XumMuuecKue CBOMCTBA apOMAaTHYECKUX aMHUHOB.

3.4.1. KucinotHo-oCHOBHBIE CBOWCTBA

3.4.2. BzaumojaeWcTBHE apOMAaTHYECKMX AaMHHOB C a30TUCTOM KHCIIOTOM
JTMA30 TUPOBAHUS ).

3.4.3. HykneodunbHbBIE peaKIuu:

3.4.4. DnexTporiIbHOE 3aMEIICHUE B ApOMATHICCKUX aMHHaX

4, [IpuMeHEeHHE aMUHOB.

Tema 29. Anpaerusibl ¥ KeTOHBI (2 4.)

1. Onpenenenre, KaacCH(PHUKAIUA U 3HAYCHHE aMUHOB.
2. AnudaTnyeckrue aMUHBI

2.1. Knaccuduxanus, nusoMepusi, HOMEHKJIATypa anupaTuiecKuXx aMUHOB.
2.2 Metoppl nosrydyeHus ann(aTu4ecKiux aMUHOB.

2.3 Ctpoenue u (pu3nvecKue CBONCTBA alru(paTHIECKUX aMUHOB.

2.4 Xumudeckue CBONCTBA ann(aTUIeCKHX aMHUHOB.

2.4.1. KucinoTHO-OCHOBHbBIE€ CBOWCTBA

(peakrust

2.4.2. BzaumopelcTBUE TMEPBUYHBIX, BTOPUYHBIX H TPETHUYHBIX aNu(paTUUYECKUX U

apOMaTU4YECKNX aMUHOB C a30THCTON KUCIIOTOH.

2.4.3. HyxsieopumiibHble peakiuu

2.4.3.1 AnxunupoBaHue

2.4.3.2 AunnupoBanue

2.4.3.3 Peakuuu ¢ anpAeruiaMyu U KeToHaMu. EHaMUHBI

3. apoMaTUYeCKHe aMHHbI

3.1130mepust, HOMEHKJIaTypa apOMaTHYECKUX aMHUHOB.

3.2 MeTtoap!l NOJIYy4EHHs] ApOMaTHUECKUX aMHUHOB.

3.3 CtpoeHue apoMaTHYECKUX aMUHOB.

3.4 Xumunueckue CBOMCTBA ApOMATUUECKUX aMHUHOB.

3.4.1. KucioTHO-0CHOBHBIE CBOMCTBA

3.4.2. B3aumojeicTBHE apOMaTHYECKUX AaMHHOB C a30TUCTOW KHCIOTOH
JMA30TUPOBAHUS).

3.4.3. HykneoduiabHble peaKIiu:

3.4.4. DnexTpoduiabHOE 3aMeIICHIE B apOMaTHIECKUX aMHHAX
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4. IIpuMeHeHre aMUHOB.

Tema 30. KapOOHOBBIE KHCIOTHI M UX TIPOU3BOIHEIC (2 4.)

1 Knaccudukanus, HOMEHKIIATypa, U30Mepusi OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT.

2 MeTo/ibl CHHTE3a OJJTHOOCHOBHBIX KAPOOHOBBIX KUCIOT

3 Crpoenne kapOOKCHIIbHOW TPYNIIBI U KapOOKCHIIAT-HOHA.

4 OU3UKO-XUMUYECKHUE CBOMCTBA KUCIIOT.

4.1 KucnotHOCTh, €€ 3aBUCUMOCTb OT MHAYKTUBHBIX 3(D(PEKTOB 3aMECTHTENEH, OT XapaKkTepa u
TIOJIOYKEHHSI 3aMECTHTENCH B AJIKUIIBHOM 1Ien U OEH30JIEHOM siIpe.

4.2 I'anorenupoBanue KucioT 1o I'ento-doabrapay-3enMHcKoMy.

4.3 [luponutuueckas KETOHH3ALMA, JJIEKTPOJU3 coJjied KapOoHOBBIX kucioT mo Koms0e,
IeKapOOKCHIIMPOBAaHUE TT0 XYHCIUKKEPY.

5 IIpon3BoiHBIE KAPOOHOBBIX KHCIOT

5.1 I'amorenanrugpuabL.

5.1.1 Tlonyyenue ¢ MOMOIIBIO TAIOTEHUAOB (ochopa, THOHWIXIOPUAA, OKCATUIXIOPHUIA,
OCH30MIIXJIOpH/IA.

5.1.2 CpoiicTBa: B3aUMOJICHCTBUE C HYKICO(PWIbHBIMU peareHTamu (BoJa, CIHUPTHI, aMMUaK,
aMUHBIL, TUJIPA3UH).

5.2 AHTUApUIBI.

5.2.1 MeTopl Oy4YeHUS: AeTUApaTanus KUCIOT ¢ momombio P205 u draneBoroanruapua;
aIMIIMPOBaHKE coJiel KapOOHOBBIX KHCIIOT XJIOPAHTUAPUIAMH.

5.2.2 Peakiuu aHTUAPUIOB KUCIIOT C HYKJICOhUIaMHU.

5.3 CnoxHble Y3PUPHI.

5.3.1 Meronpl nonyueHusi: 3TepuUKanus KapOOHOBBIX KUCIOT (MEXaHHU3M), allJIMPOBAHUE
CHUPTOB U MX AQJKOTOJIATOB AalMITAJIOTCHUJAMU M aHTHIPHAAMH, alKWIHpOBaHHE KapOoKcuiat-
MOHOB, PEAKIMH KUCJIOT C TUA30METAHOM.

5.3.2 Peakmuu CIOXHBIX 3UPOB: TUIPOJIU3 (MEXaHU3M KHCJIOTHOTO M OCHOBHOTO KaTaym3a),
aMMOHOJIM3, TepedTepuuKanns, BOCCTAHOBIEHHE 0 CIUPTOB U ajbJAETHAOB KOMILJICKCHBIMU
TUAPUAAMU METaJJIOB.

Tema 31. KapOoHOBBIEC KMCIIOTHI M UX TIPOU3BOJIHBIE (2 4.)

1 Knaccudukanus, HoMeHKIaTypa, H30Mepus 0JJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.

2 Metoabl CUHTE3a OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT

3 CtpoeHue KapOOKCHIIbHOM IpyMIibl U KapOOKCUIaT-nOHA.

4 ®U3NKO-XUMUYECKHUE CBOMCTBA KUCIIOT.

4.1 KucnoTHOCTb, €€ 3aBUCUMOCTb OT UHAYKTHUBHBIX 2((EKTOB 3aMECTUTENIEH, OT XapakTepa u
MOJIOKEHUSI 3aMECTUTENEH B aJIKUIbHOM 1IeTH U OEH30JIbHOM SIJIpe.

4.2 I'anorenupoBanue KUcioT 1o I'ento-Doabrapay-3emMHcKoMY.

4.3 Tluponutuyeckas KETOHU3ALUA, SJEKTPOJHM3 coyiel kapOoHOBBIX KkuciaoT mo KoubOe,
nexapOOKCHIHPOBAHUE 10 XYHCAUKKEPY.

5 IIpou3BoiHbIE KAPOOHOBBIX KUCIOT

5.1 lN'anoreHaHnTUAPUIbI.

5.1.1 TlonyyeHue c MOMOIIBIO TAIOTEHUIOB (Qochopa, THOHWIXIOPUAA, OKCATMIXIOPUAA,
OEH30MIIXJIOpUA.

5.1.2 CpoiicTBa: B3aUMOJICHCTBUE C HYKICOPMIBHBIMU peareHTamu (BoJa, CIIUPTHI, aMMHUAK,
aMUHBL, THUJIPA3UH).

5.2 AHruapusl.

5.2.1 Metoibl ONMy4YeHHs: JeTUapaTaus KUCIoT ¢ noMombio P205 u draneBoroanruapuma;
AIMUIMPOBAHKE COJIeH KapOOHOBBIX KHCIOT XJIOPAHTUAPUIAMH.

5.2.2 Peakiiuu aHTUIPUIOB KUCIIOT C HYKJICO(DUITaMH.

5.3 CnoxHble 3(upsbl.

5.3.1 Meronpl mosydeHus: dTepuduKaIUsa KapOOHOBBIX KUCIOT (MEXaHHU3M), allMIMPOBAaHUE
CIUPTOB U MX QJIKOTOJISATOB alWITajJOreHHJIaMd W aHTHAPUAAMH, aJKWIHpOBAaHUE KapOOKCHIAT-
HMOHOB, PEAKIIUU KUCIIOT C IMa30METaHOM.

5.3.2 Peakiuu cloKHBIX 3QHUPOB: TUAPOIN3 (MEXaHU3M KHUCIOTHOTO U OCHOBHOTO KaTaim3a),
aMMOHOJIH3, TepedTepu(uKanus, BOCCTAHOBIEHHE A0 CIUPTOB U albJACTHAOB KOMIUICKCHBIMH
TUAPUJIAMHA METAJLJIOB.
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Tema 32. KapOOHOBBIE KHCIOTHI M UX TIPOU3BOIHEIC (2 4.)

1 Knaccudukarusi, HOMEHKIIaTypa, H30MEPHsI OTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.

2 MeTo/ibl CHHTE3a OJJHOOCHOBHBIX KAPOOHOBBIX KUCIOT

3 Crpoenne kKapOOKCHIIbHON TPyl U KapOOKCHIIAT-HOHA.

4 OU3UKO-XUMUYECKUE CBOMCTBA KUCIIOT.

4.1 KucnotHOCTh, €€ 3aBUCUMOCTb OT HHIYKTUBHBIX 3()(DEKTOB 3aMEeCTUTEINICH, OT XapakTepa u
TIOJIOYKEHHSI 3aMECTHTENCH B AJIKUIIBHOM 1Ien U OEH30JIEHOM siIpe.

4.2 T'anorenupoBanue KUciot no ['emo-Ponbrapay-3eImHCKOMY.

4.3 [luponutuueckas KETOHH3ALMA, JJIEKTPOJU3 coJjied KapOOHOBBIX kucioT mno Komwoe,
JeKapOOKCHIIMPOBAHHUE 10 XYHCIUKKEPY.

5 IIpon3BoiHBIE KAPOOHOBBIX KHCIOT

5.1 'anoreHaHruApuabL.

5.1.1 Tlonyyenue ¢ MOMOIUIBIO TAIOTEHUAOB (ochopa, THOHWIXIOPUAA, OKCATUIXIOPHUIA,
OCH30MIIXIIOPH/IA.

5.1.2 CpoiicTBa: B3aUMOJICHCTBUE C HYKICO(PWIbHBIMU peareHTamu (BoJa, CIHUPThI, aMMUaK,
aMUHBIL, TUJIPA3UH).

5.2 AHTHApUIBI.

5.2.1 MeToibl Oy4YeHUS: IEeTUApaTanus KUCIOT ¢ momoibio P205 u ¢raneBoroanruapua;
aIIMPOBaHKE coJielt KapOOHOBBIX KUCIIOT XJIOPAaHTUIPUIAMHU.

5.2.2 Peakiuu aHTUAPUIOB KUCIIOT C HYKJICOhUIaMHU.

5.3 CnoxHble Y3PUPHI.

5.3.1 Meronpl mosyueHus: 3TepuuKanis KapOOHOBBIX KUCIOT (MEXaHHU3M), allMJIMPOBAaHUE
CIOUPTOB M MX QJKOTOJIATOB AlMITAJIOT€HUJIAMU M aHTHIPHAAMH, aJKWINpOBaHHE KapOoKcuiat-
MOHOB, PEAKIMHN KUCIOT C TMa30METaHOM.

5.3.2 Peakmuu COXHBIX 3(UPOB: TUIPOJN3 (MEXaHU3M KHUCJIOTHOTO W OCHOBHOTO KaTalin3a),
aMMOHOJIM3, TepedTepuuKanns, BOCCTAHOBIEHHE 0 CIUPTOB U ajbJAETHAOB KOMILJIEKCHBIMU
TUAPUAAMU METaJJIOB.

fema 33. KapOoHOBBIE KHCIIOTHI M UX MPOU3BOIHBIE (2 4.)

1 Knaccudukarnus, HOMEHKIATypa, H30MEpHs 0OJJTHOOCHOBHBIX KApOOHOBBIX KHUCIIOT.

2 MeTo1bl CHHTE3a 0JJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT

3 Ctpoenne kKapOOKCHIIBHOM TPYIIIBI U KapOOKCHIIaT-UOHA.

4 OU3UKO-XUMHUYECKHUE CBOMCTBA KUCJIIOT.

4.1 KucnotHOCTh, €€ 3aBUCUMOCTh OT UHIYKTUBHBIX () (PEKTOB 3aMeCTUTENIEH, OT XapaKTepa 1
MTOJIOYKEHHUS 3aMECTUTENICH B AIKUIBHOM LIETIH U OEH30JIbHOM sijIpe.

4.2 I"'aoreHupoBaHue KUcIoT 1o ['ento-Posibrapry-3eIMHCKOMY.

4.3 TluponuTHueckas KETOHHM3AlWs, JJICKTPOJIM3 cojied KapOOHOBBIX KHCIOT mo Kombbe,
nexapOOKCHIHPOBAHUE 10 XYHCAUKKEPY.

5 IIpoun3BoiHbIE KAPOOHOBBIX KHUCIIOT

5.1 lN'anoreHaHnTUAPUIbI.

5.1.1 Tlony4eHue ¢ MOMOIIBIO TalOTeHUIOB (ocdopa, THOHWIXIOPHUAA, OKCATMIXIOPHAA,
OCH30MIXJIOPH/IA.

5.1.2 CpoiicTBa: B3aUMOJICHCTBUE C HYKICOPHILHBIMU peareHTamu (BoJa, CIIUPTHI, aMMHAK,
aMUHBL, THUJIPA3UH).

5.2 AHruapusl.

5.2.1 Metoibl IOMy4YeHUS: JeTUapATaIUs KUCIOT ¢ nmoMoibio P205 u ¢raneBoroanruapuia;
aIMIIMPOBaHKE COJiel KapOOHOBBIX KHCIOT XJIOPAHTUAPUIAMH.

5.2.2 Peakiiuu aHTUIPUIOB KUCIIOT C HYKJICO(DUITaMH.

5.3 CnoxHble 3¢upsbl.

5.3.1 Meronpl mosydeHus: dTepuduKaAIUs KapOOHOBBIX KUCIOT (MEXaHHU3M), allMJIMPOBAaHUE
CIUPTOB U MX AQIKOTOJISATOB aIMIITAIOTCHUIAMU W aHTHIPHAAMU, AIKWIHPOBaHHE KapOoKcuiar-
HMOHOB, PEAKIIUU KUCIIOT C IMa30METaHOM.

5.3.2 Peakiuu coKHBIX 2(pUPOB: TUAPOIN3 (MEXaHU3M KUCIOTHOTO U OCHOBHOTO KaTajau3a),
aMMOHOJIH3, TepedTepu(uKanus, BOCCTAHOBIIEHHUE 0 CIUPTOB U aJbJACTHUAOB KOMILIEKCHBIMU
TUAPUJIAMHA METAJLJIOB.

5.3.3 JIunuapl.

5.4 AMunsl.
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5.4.1 MeTozpl OTyYeHHs: allWJIMPOBAHUE aMMHUAKa U @aMUHOB, THAPOJIN3 HUTPHJIIOB.

5.4.2 CaoiicTBa: ruapoJin3, BOCCTAHOBIIEHUE IO AMUHOB, Aerujpartanus amuaoB. [lonsTtue o
CEeKCTETHBIX neperpynmnupokax. [leperpynmuposka A.I'opmana

5.5 Hurpuisl.

5.5.1 Meto bl IOMy4YeHUS: JeTUaparTanus aMuI0B kuciot (¢ momoiisio P205, SOCI2, POCI3
ATKUIIMPOBAHNE [IMAHU-UOHA.

5.5.2 CpoiicTBa: rUAPOIN3, AMMOHOJIN3, BOCCTAHOBIICHHE IO AMUHOB.

6 JIByXOCHOBHBIE KHCIIOTHI.

Tema 34. Okcu-, OKCO- U1 AMUHOKHUCIIOTHI (2 4.)
1. OKCUKHUCTOTHI
1.1 Knaccuduxkarus, HOMEHKIATypa, U30MEpHSL.
1.2 CriocoObI moTydeHus] OKCUKUCIIOT.
1.3 Xumunueckoe NoBeIeHuE OKCUKHUCIIOT.
2 OKCOKHCIIOTEHI.
2.1 Knaccudukanus, HOMEHKJIATypa, U30MEPHSL.
2.2 CnocoOsI MOTyYeHUs OKCUKHUCIIOT.
2.3 AueroykcycHslif a¢up. CHHTE3 Ha OCHOBE allETOYKCYCHOTO 3(upa.
3 I[IpumeHeHne OKCU- U OKCOKHUCIIOT.
4. AMUHOKKHCIIOTHI
1.1 Knaccudukanus, HOMEHKJIATypa, U30MEPHSI.
1.2 CrtocoObI mosTy4eHust aMUHOKHCIIOT.
1.3 XuMuueckoe noBeieHe aMUHOKUCIIOT.
Tema 35. Okcu-, OKCO- M1 AMUHOKHUCIIOTHI (2 4.)
1. OKCUKHUCIOTHI
1.1 Knaccudukanus, HOMEHKJIATypa, U30MEPHSL.
1.2 CiocoOsI MoTydeHus OKCUKHUCIIOT.
1.3 XuMnueckoe moBeeHe OKCUKUCIIOT.
2 OKCOKHCIIOTBHI.
2.1 Knaccudukanus, HOMEHKJIATypa, U30MEPHSL.
2.2 CnocoObI MoTy4YeHUs OKCUKHUCIIOT.
2.3 AueroykcycHblii 3¢up. CHHTE3 Ha OCHOBE alleTOYKCYCHOTO 3(upa.
3 IIpumeHeHue OKCU- U OKCOKHUCIIOT.
4. AMUHOKKHCIIOTBI
1.1 Knaccudukanus, HOMEHKJIATypa, H30MEPHSL.
1.2 CrtocoObI oSTy4eHUsI aMUHOKHUCIIOT.
1.3 Xumuueckoe nmoBeaeHNe aMUHOKHUCIIOT.
Tema 36. Okcu-, OKCO- 1 AMUHOKHUCIIOTHI (2 4.)
1. OKCUKHUCIOTHI
1.1 Knaccudukanus, HOMEHKIATypa, U30MEPHUSL.
1.2 CriocoObl OTyYeHHs] OKCHUKHUCIIOT.
1.3 XuMuueckoe moBeeHUE OKCUKHUCIIOT.
2 OKCOKHCTIOTHI.
2.1 Knaccuduxanuus, HOMEHKIaTypa, H30MepHsl.
2.2 CnocoObl MOTY4YEeHUsI OKCUKHUCIIOT.
2.3 AueroykcycHblit 3¢pup. CUHTE3 Ha OCHOBE alleTOYKCYCHOT0 3Hpa.
3 IIpumeHeHne OKCU- U OKCOKHUCIIOT.
4. AMUHOKKHCIIOTHI
1.1 Knaccuduxanus, HOMEHKIATypa, H30MepHsl.
1.2 Crioco6b1 nosryyeHust aMUHOKHCIIOT.
1.3 Xumunueckoe NoBeIeHNE aMUHOKUCIIOT.

5.3. Conep:xxanune qucuuniannbi: Jladboparopusie (90 4.)

Moayas 1. TeopeTnueckue 0CHOBBI Oprannveckoii xumuu (18 4.)
Tema 1. KauecTBeHHBIN aHATN3 OPraHUYECKUX COSAMHEHUN (labopaTopHas pabora) (2 4.)

1. BBOHBII HHCTPYKTaX 10 TEXHUKE O€30MacHOCTH. BhInonHeHne OnbITOB:
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2. Omnpenenenue yriepoaa nmpo6oit Ha oOyriuBaHue

3. Onpenenenue yriepoja U BOJOPOAA COXIKEHUEM BEILIECTBA C OKCUJOM MEJH.

4. Ormpezenenue xjiopa o 3eJ1eHON OKpacKe IJIaMEeHHU.

Tema 2. OCHOBHBIE 110JIOKEHUSI TEOPUU CTPOEHUS. XUMHUYECKasi CBA3b (2 4.)

1. [Ipeamer opraHu4ecKON XUMHH.

2. KpaTtkuii wucropuyeckuii 0030p pa3BUTHsSI OpPraHudeckol XuMuH. Poib pycckux

yquHx B pa3BI/ITI/II/I OpFaHquCKOI;'I XUMHUU. 3H21‘-I€HI/IC OpFaHI/I‘ICCKOﬁ XNUMHUHU B HpOMI:IHIJIeHHOCTI/I Hu
CEJILCKOM XO3SIUCTBE.

3. Oco0eHHOCTH 3JIeMEeHTa Yriiepoaa M XapaKTEepPHbIE YePTHl OPTraHUYECKUX COCTMHEHUH.
DNeMEHTAPHBIN aHAIHU3 | OTIPEICIICHUE MOJICKYIISIPHBIX (POPMYIL.

4. Teopus cTrpoeHust opraHndeckux coequaeHnnii A. M. byriieposa

o. [Ipuposa XuMU4YECKOH CBA3H.

6. Turbl XUMAYECKOU CBSI3H.

6. 1. MoHHast cBsI3b.

6.2. KoBanenTtHas cBs3b. CriocoObl 00pa30BaHUs KOBAJIEHTHOU CBA3M.

6.2.1. HenonspHas 1 nojsipHasi KOBaJIGHTHBIE CBSI3U.

6.2.2. JIoHOpHO-aKIIEITOPHAs CBA3b.

6.3. BonopoaHast CBsI3b.

1. MounekynsapHo-opOuTanbHasi Teopus 00pa30BaHUS XUMHUYECKON CBS3H.

8. ®uU3NYECKNE CBOMCTBA KOBAJIEHTHOM CBS3H.

8.1. JlnmuHa cBs3u.

8.2. DHeprus CBs3H.

8.3. [TonapHOCTh ¥ MOJAPU3YEMOCTH CBSI3H.

Tema 3. Teopust HanpaBJICHHBIX BaleHTHOCTEN. [ mOpuan3anus opoburanei (2 4.)

1. BanenTHsle cocTosHUS aToOMa yriiepojia B MOJIEKYJIaX OPraHUYEeCKUX COeTMHEHUH.

1.1. DnexkTpoHHas KOHGUTYypalusi aroMa yriepojia B HEBO30YXKICHHOM W BO30YKIECHHOM
COCTOSIHUH.

1.2. Terpasapudeckas win sp3-rubpuauzanus. c-, m-CcBs3H.

1.3. TpuronanpHast WM SP2-TUOPUTA3AITHSI.

1.4. JluneitHast wiM Sp-rTUOPHUIU3AITHSL.

2. I'uOpunuzanust opburtaneil a3oTa M KUCIOPOJa B COCAUHEHHUSX C BOJOPOJAOM U
YTIEPOIOM.

2.1.  DnexTpoHHas KOHQUrypalys aTOMOB a30Ta U KUCIOPOIa.

2.2.  T'mOpunuzarust aTOMOB a30Ta M KMCJIOPO/Ia.

Tema 4. PacnpeneneHue 3J€KTPOHHOHM IIJIOTHOCTH B MOJIEKyJe. DJIEKTpOHHBIE 3P EKTHI.
[Tonsartue o pe3onance (2 4.)

1. BuyTpuMonexyssipHbIe 3JIeKTPOHHbBIE B3aUMOICHCTBUSI.

1.1. UunykTuBHBIHA 3ddeEKT.

1.2. DddexTsl conpsiKeHus.

2. Pe3onanc.

2.1. Ucropus Bompoca.

2.2. [IpaBuna HanuCaHUs PE30HAHCHBIX CTPYKTYP.

Tema 5. KucinotHoCTh ¥ OCHOBHOCTH B OpraHMUYECKON XUMUH (2 4.)

1. Teopus kucnot u ocHoBaHu# bpencrena.

1.1.  Kucnotsl bpencrena. [lonarue pKa.

1.2.  dakropsl, BAUSIONINE HA CUITYy KUCIIOTHI.
1.3.  OcnoBanus bpencrena. [lonstue pKb.

1.4 CDaKTOpLI, BJIMAIOIIHUEC HA CUJITY OCHOBAHHA.

2. Teopus kucnot u ocHoBanui JIprouca.

Tema 6. Knaccudukariyst 1 MEXaHU3M OpraHMYECKHX peakiuii (2 u.)

1. [lonsTHE O XMMHUUECKON peakuuu. Pearnpyroniyue akTUBHbIE YaCTULIBL.

2. Tunsl pa3pbIBOB KOBAJIEHTHOM CBSI3U, B 3aBUCUMOCTH OT aTaKyIOIEH YacTULIBI.
3. [Tonsatue o MexaHU3Me peaKuu.

4. Knaccugukarus 1 MexaHu3Mbl XUMUYECKUX PEaKIUi.

4.1. Peakmuu 3aMeIeHus.
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4.1.1. PagukanpHO€ 3aMelIECHUE.

4.1.2. DnexTpodunpHOE 3aMeIIEeHUE.

4.1.3. HykneodunpHoe 3aMenieHue: MoHOMOIeKysipHoe (SN 1) u 6umonexymsipaoe (SN2).
4.2 Peakuuy NpUCOEINHEHUS.

4.2.1. PagukanabHOE NPUCOETUHEHUE.

4.2.2. DnexrpodunpHOE MPUCOSANHECHHUE.

4.2.3. HykneopuibHOE IPUCOSAUHEHHE.

4.3. Peakiuu OTIICTUICHUSI.

4.3.1. PagukanbHOe OTUICIICHUE.

4.3.2. DnexTpounpHOE OTIIEIIICHHE.

4.3.3. HyxneodpmisHoe otuierierne: MoHomouekyisipaoe (EIN1) u 6umonekynsipaoe (EIN2).
o. [leperpynmnupoBku.

Tema 7. Knaccuduxanust 1 MexaHU3M OpraHUYECKUX peaxiuil (2 4.)

1. [TonaTHE 0 XMMHUYECKOW peakuu. Pearnpyroniue akTHBHbIE YaCTHUIBI.

2. Tumbl pa3pbIBOB KOBAJICHTHOM CBSA3H, B 3aBUCUMOCTH OT aTaKyKOLIEH YaCTHUILIbI.
3. [Tonsatue o MexaHU3Me pEeaKInu.

4. Knaccudukanus u MexaHu3Mbl XUMUYECKUX PEAKIUH.

4.1. Peakiuu 3aMenieHus..

4.1.1. PagukanbHO€ 3aMEILICHUE.

4.1.2. DnexTpoPrIbHOE 3aMEIICHHE.

4.1.3. HykneodunbHoe 3amemnienne: MoHOMoJIeKyaspHoe (SN 1) u 6umonexynsipHoe (SN2).
4.2 Peakunu NpucoeTMHEHMS.

4.2.1. PagukanbHO€ NpUCOECTUHEHUE.

4.2.2. DnexTpodunpHOE MPUCOEAUHEHUE.

4.2.3. HykneodunbpHOE IPUCOCTUHECHHE.

4.3. Peakiuu OTIICIIJICHUS.

4.3.1. PanukanbHOE OTIICIIIICHUE.

4.3.2. DnexTpopuIbHOE OTIICTUICHHE.

4.3.3. HykneodunbHoe otmermienne: MoHoMmodiekyisipHoe (EINT) u oumonexynsproe (EIN2).
5. [TeperpynnupoBKH.

Tewma 8. M3omepust B opranndeckoit xumuu (2 4.)

1. [IpencraBieHust 0 XUMHUYECKOM CTPOCHUU MOJIeKyIl. [IoHsATHE «cTepeoXuMUsi».
2. [Tonsitue «uzomepus». Kinaccupukanus nusoMmepun B OpraHu4ecKoil XUMHUU.

3. CrpykrypHas uzomepus. Buabl CTpyKTypHON H30MEPHH.

4, CrepeounsomMepusi.

4.1. 'eoMeTpuueckas U3oMepus.

4.1.1. luc- u TpaHc-uzomMepus.

4.1.2. Z- u E-uzomepus. [IpaBuna crapmmuHcTBa TpyIi.

4.2. OnTruyeckas U30Mepus.

4.2.1.TepMHHBI, HUCIOJb3yeMble MPU PACCMOTPEHUU ONTUYECKOH H3OMEpPUHU. Y CIOBUS
CYIIECTBOBaHMS ONTHYECKUX n30MepoB. [locTpoenue npoekiuii duriepa.

4.2.2. D- , L-HOMeHKTNaTypa.

4.2.3. R, S-HOMeHKIIaTypa

S. [TonsiTue o KoHpOpMaIHIX.

Tema 9. Knaccudukaryst 1 HOMEHKIaTypa OpraHMYeCcKUX COeMHEHUH (2 4.)
1. Knaccugukarus opraHMuecKiux CoeMHEHU.

2 HomeHnknaTypa oprann4eckux coeMHeHHH.

2.1.  TpuBHanbHas HOMEHKIATYpa.

2.2.  PamnumoHanbHas HOMEHKIATypa.

2.3. Cucremarnueckas HoMeHkiarypa. [lonstue o GpyHKIHOHATBHOHN rpymIe.
Mopyas 2. Yraesogopoas! (18 4.)

Tema 10. Ankansi (2 4.)

1. HaxoxneHnue aikaHoOB B IpupoIe.
2. I'oMonorust 1 U30MepHst B Py AJIKaHOB.
3. Homenknatypa ankaHoB.
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3.1 PanrioHanbpHasi HOMEHKJIATYpa.

3.2 Cucremarnueckass HOMeHKiarypa. IlpaBuiia HamucaHusi Ha3BaHMH YIJI€BOJOPOJOB C
Pa3BETBJIEHHOMW LIETBIO.

4. Crpoenne ankanoB. Konpopmeps! B psay aqkaHOB.

o. CriocoOBI MOJTydeHUsT ATKAHOB.

5.1 CunTe3sl ¢ COXpaHEHHUEM YTJIEPOJHOTO CKelleTa.

5.2 CuHTE3BI C U3MEHEHUEM YTIIEPOTHOTO CKEJeTa.

6. ®dusnyecKue CBONCTBA ATKaHOB

1. XHWMHUYECKUE CBOMCTBA aJIKAHOB.

7.1 Peakuu paaukaibHOTO 3aMEIICHUS.

7.1.1 'anorenupoBanue. MexaHu3M peakluy rajloreHupPOBaAHUS.

7.1.2 HutpoBanue no KanosanoBy. MexaHu3M peaxiuu.

7.1.3 CynbdoxnopupoBanue. MexaHus3M peakiiuu.

7.2 JleficTBUE BBICOKHUX TEMIIEPATYP.

7.3 Oxucnenue.

8. [IpakTuueckoe 3HaueHue ankaHoB. Tema 11. Ankensl (2 4.)
1. HaxoxneHnue aikeHOB B IPUPOJIE.
2. Howmenknarypa ankeHoB.

2.1. PaninoHasibHasi HOMEHKJIATYypa.
2.2. Cucremarnueckass HoMeHKiarypa. [lpaBuia HamwcaHus Ha3BaHUW YIJIEBOJAOPOJOB C
Pa3BETBJIECHHOM LIETBIO.

3. N3omepust B psiy aJIKEHOB.

3.1.  CrpykTypHas uzomepusl.

3.2. 'eoMeTrpudeckas crepeon3omepus (Ixc-, TpaHC- | Z-, E-HOMeHKJIaTypa).
4, CrocoObl MOTyYeHHS ATKEHOB.

5. Crpoenue ankeHoB. [Ipupoaa 1BOWHOM CBS3H.

6. du3nyecKue CBOMCTBA ATKEHOB

7. XUMUYECKHE CBOWCTBA AJIKEHOB.

7.1. Peakuyu nmpucoeuHEHHUS.

7.1.1. PapukanbHO€ NPUCOETMHEHUE.

7.1.1.1. 'unpupoBanue. ['anoreHupoBaHre: MEXaHU3M.

7.1.1.2. IlpucoenuHeHre OGPOMHUCTOTO BOJOPOIa IO Xapalry: MeXaHUu3M.

7.1.2. DnexrpodrmibHOoe pucoenunenue (AdE).

7.1.2.1. OOmee mpenacraBieHUE O MEXaHW3ME peakluid, m- U O-kKomIuiekchl. IIpaBuino B.B
MapKkoBHHUKOBA.

7.1.2.2. 'anoreHupoBaHKE: MEXaHU3M.

7.1.2.3. I'uiporaJiloreHUpOBAHUE: MEXAHU3M.

7.1.2.4. I'uiporaJiloreHUpOBAHUE: MEXAHU3M.

7.1.2.5. l'upparauus. [IpoMbIITIEHHBIN METO CHHTE3a ATaHOJIA.

7.1.2.6. Peakius [IpuHca: MexaHu3M.

7.2. OkucieHue.

7.2.1. Oxucnenue ankeHoB 10 okcupaHoB (H.A. TIpunexaes).

7.2.2. OxucneHue ajakeHoB /10 1uoiioB o Barnepy (KMnO4).

7.2.3. O30HOJIU3 AJIKEHOB, OKUCIUTEILHOE U BOCCTAHOBUTENIBHOE PACILIECINIEHNE 030HUIOB.

7.3. Ilonumepusanus ajaKeHOB.

7.3.1. F'omonuTH4deckas (paaukaabHas) MOJTMMepU3aIlns.

7.3.2. T'ereponuTnyeckast MOIMMEPHU3ALU.

7.3.2.1. AHnOHHAas OJIUMEpHU3aIusl.

7.3.2.2. KatuoHHas noiuMepu3ausi.

7.4. Peakuus 3amenenus (Peaknus JIbBoBa).

8. [IpakTyeckoe 3HaUeHUE ATIKEHOB.
Tema 12. Ankensr (2 4.)

1. HaxoxneHue aikeHOB B IpupoIe.
2. Homenknatypa ankeHoB.

2.1. PauroHanpHasi HOMEHKJIATYpa.
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2.2. Cucremarnueckas HOMeEHKiIarypa. IlpaBuna HamMcaHus Ha3BaHUN YIJIEBOJOPOJOB C
Pa3BETBJIEHHOMW LIETBIO.

3. N3omepust B psity anKkeHOB.

3.1.  CrpykrypHas uzomepusi.

3.2. 'eoMeTrpuyeckas crepeonomepus (LKc-, TpaHCc- U Z-, E-HOMeHKJIaTypa).
4. CriocoObI MMOTy4eHUsT ATKEHOB.

o. Crpoenue ankeHos. [Ipupona nBoiiHOI cBs3U.

6. ®dusnyecKue CBONCTBA ATKEHOB

1. XUMHUYECKUE CBOMCTBA aJIKEHOB.

7.1. Peakuu npucoeuHeHMs!.

7.1.1. PagukanbHO€ PUCOCAUHEHHE.

7.1.1.1. T'unpupoBanue. ["agoreHupoBaHNE: MEXaHU3M.

7.1.1.2. I[lpucoenuHenne 6poOMUCTOrO BOJAOPO/a 1Mo Xapally: MEXaHHU3M.

7.1.2. OnexrpodunbHoe npucoennnenue ( AdE).

7.1.2.1. OOmmiee mpeacTaBIeHUE O MEXaHW3ME peakluid, m- U O-kKomIuiekchl. [IpaBuno B.B
MapkoBHMKOBA.

7.1.2.2. 'anoreHnpoBaHre: MEXaHU3M.

7.1.2.3. T'unporajoreHupoBaHue: MEXaHU3M.

7.1.2.4. I'uiporaJIoreHUPOBAHUE: MEXAHU3M.

7.1.2.5. I'mpparanus. [TpoMbInIUIeHHBIN METO] CUHTE3a ITAHOJIA.

7.1.2.6. Peakmus [IpuHca: MexaHu3M.

7.2. Okucnenue.

7.2.1. Oxucnenue aakeHoB /10 okcupaHoB (H.A. TIpunexaes).

7.2.2. OxucieHue ajakeHoB J10 1uoJioB o Barnepy (KMnO4).

7.2.3. O30H0JIU3 AJTKEHOB, OKUCIUTEIBHOE U BOCCTAHOBUTEIIBHOE PACILICTNICHUE O30HUIOB.

7.3. Ilonmumepu3zanus aaTKkeHOB.

7.3.1. TomonuTnyeckas (paauKaabHas) OJIUMEpPU3aIIHS.

7.3.2. 'ereponutuyueckas MoJMuMepHu3aius.

7.3.2.1. AHMOHHAS NOJUMEPHU3ALIUSL.

7.3.2.2. KatuoHHas mojMMepur3anus.

7.4. Peakuus 3amemenus (Peakmus JIbBoBa).

8. [IpakTHyeckoe 3HAaYCHUE aJTKEHOB.
Tema 13. Ankunsl (2 4.)

1. HaxosxneHne alkuHOB B TIPHPO/IE.
2. HomeHknaTypa aikuHOB.

2.1. PauroHanpHas HOMEHKJIATYypa.

2.2. Cucremarnueckas HOMeHKnarypa. [lpaBuna HamucaHus Ha3BaHUU YIIIEBOJOPOJIOB C
Pa3BETBICHHOM IIETIBIO.

3. N3omepus B psay alKUHOB.

4. CriocoOblI MosTy4eHus: alTKUHOB.

4.1. CuHTE3bI C COXpPAaHEHUEM YIJIEPOJIHOIO CKEJIETa.

4.2. CuHTE3bI C UI3MEHEHUEM YTJIEPOJIHOTO CKEJleTa.

S. Crpoenne ankuHoB. [Ipupona TpoiiHOU CBA3M.
6. duznueckue cBONCTBA AJIKUHOB
7. XMUMHYECKHE CBOMCTBA aJIKNHOB.

7.1. Peakuuu npucoeuHEHMS.

7.1.1. PaguxabHOE PUCOEINHEHHE: THAPUPOBAHNE, TaJIOTEHUPOBAHUE.
7.1.2. DnexrpodunbpHOoe npucoenunenue ( AdE).

7.1.2.1. 'anorennpoBaHue, rUAPOraJOreHUPOBAHUE.

7.1.2.2. I'mpparanus (peakuus KydepoBa): MexaHU3M.

7.1.2.3. Ilpucoennnenne KapOOHOBBIX KHCIIOT.

7.2. KucnoTtHsle CBOMCTBA aJIKUHOB.

7.3. OKucClIeHne aJIKUHOB.

7.4. Onuromepusanus alKMHOB (IUMUpPHU3ALUS, TPUMEPU3ALINS).

8. [IpakTHueckoe 3HaYEHHNE AJTKUHOB.

Tema 14. Ankunsl (2 4.)
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1. HaxoxneHnue akuHOB B IpUpOJIE.

2. Homenknarypa ankuHOB.

2.1. PauroHanpHasi HOMEHKJIATYpA.

2.2. Cucremarnueckas HOMeHKinarypa. [IpaBuna HamumcaHus Ha3BaHUU YIJIEBOJOPOJIOB C
Pa3BETBIECHHOM LICTIBIO.

3. N3oMmepus B psly aIKHMHOB.

4. CriocoObI MoITyYeHHsT aTKHHOB.

4.1. CuHTE3bI C COXpPAaHEHHUEM YTJIEPOJIHOTO CKEJIeTa.

4.2. CuHTE3bI C UI3MEHEHUEM YTJIEPOIHOTO CKEJIeTa.

o. Crpoenue ankuHoB. [Ipuposa TpoiHOM CBA3M.
6. dusnueckue CBOMCTBA aJIKMHOB
7. XHUMHYECKHE CBOMCTBA aJIKMHOB.

7.1. Peakuuu npucoe uHEeHus.

7.1.1. PagukansHO€ MPUCOEAVHEHNE: THIPUPOBAHKE, FAJIOTEHUPOBAHUE.
7.1.2. Dnexrpodunsnoe npucoenunenue ( AdE).

7.1.2.1. 'anorennpoBaHue, ruApOraJoreHupOBaHUE.

7.1.2.2. 'unparanus (peakuust Kydeposa): MmexaHU3M.

7.1.2.3. [IpucoenuHeHne KapOOHOBBIX KUCIIOT.

7.2. KucimoTHble CBOKMCTBA AJIKMHOB.

7.3. OKHUCIIEHNE AJIKMHOB.

7.4. OnuroMepu3saliyst aIKHHOB (IUMUPU3AIHS, TPHMEPU3AITHS).

8. [IpakTnueckoe 3HaueHne ankuHoB. Tema 15. Ankanuenst (2 4.)
1. HaxosxneHne ankaaueHoB B IPUPOIE.

2. Knaccudukanus ankaaueHosB.

3. Homenknarypa ankaaneHoB.

3.1. PannonanbHasi HOMEHKIJIATYpa.

3.2. Cucrematuueckass HOMEHKJarypa. [IpaBuiia HanmumcaHusi Ha3BaHWM YIrJIE€BOJIOPOJOB C
Pa3BETBJIECHHOM LIETIBIO.

3. N3omepust B psiy akaJaueHOB.

4, AJLTCHBL.

4.1. CnocoOslI MOTy4YCHHS aJJICHOB.

4.2. CTpoeHue aJlJICHOB.

4.3.dusnyeckue CBONCTBA aJJICHOB.

4.4. XuMHUYECKHE CBOICTBA AJIJICHOB.

5. ConpsiKeHHbIE TUEHBI.

5.1. CiocoObl moy4eHus: CONPSKEHHBIX IUEHOB.

5.2. CtpoeHue CONpsDKEHHBIX  AueHOB. byramuen-1,3, 0COOEHHOCTHM  CTPOCHHS.
MounekynspHusie opbutanu 1,3-a1eHoB.

5.3. ®uszuyecKkre CBOMCTBA COMPSKEHHBIX JUEHOB.

5.4. XuMu4ecKkue CBOMCTBA CONPSKEHHBIX JUEHOB.

5.4.1. Peakiuu npucoeauneaus (1,2- u 1,4-).

5.4.2. Peakuus [{unbca - Anpaepa ¢ ankeHaMH U alIKHHaMU.

5.4.3. Ilonumepu3anus CONpsHKEHHBIX TMEHOB. HaTypalbHbIN M CUHTETUYECKUM KayqyKH.

5.5. IIpakTH4eCcKkoe 3HaUYECHHUE CONPSKEHHBIX TUEHOB.

Tema 16. Huknoankausl. Teprens! (2 4.)

1. Knaccugukaus amummuxios.

2. DOHeprusi HampsOKEHHsl LUKIOAIKaHOB M €€ KOJIMYeCTBEHHas oleHka. CTpoeHue
UKJIOATKAHOB.

3. MeTobl CHHTE3a IUKIJIOATaKaHOB.

4. OCOoOGeHHOCTH XUMUYECKUX CBOMCTB IIUKIIOAIKAHOB.

5. [IpencraBnenue o MPUPOTHBIX MOTUIUKINIECKUX CUCTEMAX TEPICHOB.

Tema 17. [IpenensHble U HeMpeAeIbHbIE YTIEBOIOPOIbLI (JabopaTopHas paboTta) (2 4.)
BrInosgHeHnEe OIBITOB:

1. ITonydeHnue meraHa U3 YKCYCHOKHCIIOTO HATPUs U €r0 CBOMCTBA.
2. [lonyuenue 3TUIEHA U €O TOPEHHUE.
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[IpucoenuHeHue K TUICHY OpoMa.

OTHOIIEHUE 3THIIEHA K OKUCIIUTEIISIM.

[Tomy4yenue aneTuieHa u ero rTopeHue.

[IpucoenuHeHue K aneTuaeHy opoma.

OTHOIIEHUE alleTHIICHA K OKUCIIUTEIISIM.

OO6pazoBaHue areTuiieHuAa cepedpa.

OO6pazoBaHue aleTUICHUIA MEIH.

TeMa 18. I[IpenenbHbIC U HETIPEAEIBHBIC YTIIEBOIOPOIBI (JlabopaTtopHas padoTta) (2 4.)

©OND O AW

BrinosiHeHUE ONBITOB:
[Tonyuenue MeTaHa U3 YKCyCHOKHUCIIOTO HaTpUs U €ro CBONCTBA.
[lonyuenue 3THUIEHA U €O TOPEHHUE.
[Ipucoeannenue k TUICHY Opoma.
OTHolIeHue 3TUJIeHa K OKUCITUTEISM.
[Tomyuenue aneTuneHa u ero ropeHue.
[IpucoenuHenue K aneTuieny Opoma.
OTHolIEHUE alleTUIIEHA K OKUCIUTEIISM.
OO6pazoBaHue aneTuaeHuIa cepedpa.
OO6pazoBaHue aneTUICHUIA MEIH.
Mony.m) 4. ApomMaruuyeckue  YIJIeBOAOPOAbI.  TaJOreHO-,  CYJb(o-,  a30T-,
I'mapokcuiconep:xamue coeguHenus (26 4.)
Tema 19. Apomaruyeckue yriaeBoaopos! (2 4.)

CoNOARLNE

1. Konnermmmst  apomaTuaHOCTH. ApoMatnaHoCTh. CTpoeHne 6ensona. @opmyna Kekyire.

Konnenmms apomatuynHoctu. IlpaBuno Xrokkens. ApoMaTHdecKMe KATHOHBI W aHUOHBI.
[Tosydenne apoMaTUUECKUX YrieBOIOPOAB. XUMUYECKUE CBOKMCTBA apEHOB.

1.Karanutuueckoe THApUpPOBaHUE apEHOB, (POTOXHUMHYECKOE XJIOPUPOBaHUE OEH30JIa.

2.Peakuuu 3ameInieHus: BOJOpoaa B O0KOBOH IEMU aJIKUIOEH30JI0B Ha TaJIOTEH.

3.0kucrneHue aJKuIOeH30JI0B U KOHJICHCUPOBAHHBIX apOMATHYECKHX YIJIEBOJIOPOAOB JI0
KapOOHOBBIX KUCJIOT, aJIbJIETUIOB U KETOHOB.

4 Peaknuu 3JeKTpO(QUIBLHOTO 3aMEICHHUS.

4.1 O6mue npeacTaBieHus 0 MexaHu3Me peakuuid. [IpeacraBieHue o - 1 -KOMILIEKCaXx.

4.2 BnusiHMe TPUPOJIbI 3aMECTUTENSI HA OPUEHTALUIO M CKOPOCTh PEaKIUU 3EKTPOPHUILHOTO
3aMelleHusl. DJEKTPOHOJOHOPHBIE M 3JIEKTPOHOAKLENTOpHbIe 3aMectuTend. CornacoBaHHas U
HECOTJIaCOBAHHAsl OPUEHTAIIMSI IBYX WJIM HECKOJIbKUX 3aMECTUTENICH B apOMaTHUYECKOM KOJIbLIE.

3.4.3 HurpoBanue. Hurpytouiue areHTbl. MeXaHu3M peakiiui HUTPOBAHUS.

3.4.4 T'anorenupoBanue. ['amoreHupyonme areHTbl. MexaHu3M peakiuu TrajJoreHUpPOBaHUS
apeHOB U MX MPOU3BOIHBIX.

3.4.5 CynbdupoBanue. Cynbdupytonme areHThl. MexaHusm peakiuu. Kunernueckuit u
TEPMOJIMHAMHUYECKUI KOHTPOJb B peakluuu cylbpupoBaHUs Ha mpumepe (eHona u HadTamuHa.
OO6paTuMOCTh peakiuu cylb(pupoBaHusl.

3.4.6 AnkunupoBanue aperoB o Opuaento — Kpadrey

3.4.7 AuunupoBanue apeHoB o @punento — Kpadtcy. Auunupyronme arenTsl. Mexanusm
peakuuu. PernoceinekTuBHOCTh allMJIMPOBAHUS

Tema 20. ApomaTHuecKue yrieBoAaopoas! (2 4.)

1. Konnemniuu apomatuyHocTd. ApomatuyHocTh. Ctpoenue Oenzona. @opmyna Kekye.
Konnenmms apomarnunoctu. [IpaBuino Xrokkens. ApoMaTuuecKkre KaTUOHBI U @aHUOHBI.

DNEeKTPOHOJOHOPHBIE W JJIEKTPOHOAKUENTOpHble  3amectutenu. (CoriacoBaHHas U
HECOTJIACOBAHHASI OPUEHTAIMS IBYX MJIM HECKOJBKUX 3aMECTUTENIEH B apOMaTHYECKOM KOJIbIIE.

3.4.3 HutpoBanue. Hurpyromue areHTsl. MexaHu3M peakiuu HUTPOBAHUSL.

3.4.4 T'anorenupoBanue. ["anorenupytone areHTbl. MexaHU3M peaKUu TaJloreHUPOBAHUS
apeHOB M UX IIPOU3BOJIHBIX.

3.4.5 CynbdupoBanue. Cynbdupyronime areHTbl. MexaHusMm peakiuu. KuHeTudeckuilt u
TEPMOJUHAMHYECKAN KOHTPOJb B peakiuu cyab(upoBaHus Ha mpumepe ¢eHola U HadTalauHAa.
OOpaTuMOCTh peakuu Cyab(pUPOBAHUSL.

3.4.6 AnxunupoBanue apeHoB o @punemo — Kpadrey

3.4.7 Aumnupoanue aperoB no @punemo — Kpadrey. Auunupyromue areHTbl. MexaHu3m

pCaKknuu. PernocenekTHBHOCTH AllUJINPOBAHUA
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Tema 21. 'anorenoyranesonopos! (2 4.)

1 M3omepusi, HOMEHKJIATypa raJIor€HIIPOU3BOIHBIX YIJIEBOIOPOAOB.
2 Cnoco0Obl OMYYESHHSI TATOTCHIIPOU3BOIHBIX YTIIEBOIOPOJIOB.

3 Xumuyeckre CBOMCTBA raJIOr€HIPOU3BOAHBIX YIIJIEBOAOPOIOB.
Tema 22. NanorenoyrneBoaopo eI (JtabopatopHas padora) (2 4.)
BrinosHeHue ONBITOB:

IlosrydeHne XJa0pUCTOro STHIICHA.
[Tonyuenne noaohopma U3 STHIOBOTO CIHUPTA.

[Tomy4yenne 6GpoMucToro 6eH3ua.

Jlerkasi HOJBM>KHOCTB TJOT€HA, CTOSIIIEr0 B OOKOBOM LIETH.
KadecTBeHHast peakiys Ha rajoreHBI.

[IBeTHas peakius Ha raodopMel (xsopodopMm, 6pomodopm, HOT0POPM).
TeMa 23. Cynb(ho- 1 HUTPOIIPOU3BOIHBIE YIIIEBOJIOPOIOB (2 4.)

ook whkE

1. ANKUICYnb(QOKUCIOTHI.

1.1 Metoapl cMHTE3a aKHICYJIb(GOKUCIOT.

1.2 Peakuus cynabpoxnopupoBanus. Conu cyndoxuciot. [IpumeHenue.
2. Cynbdokucnorsl apomatrueckoro psja. 2.1 Ilonydenue.

2.2 Peakuus cyab(upoBaHHUsL.

2.3 KucnotHoCTh apuiicyab()OKHUCIIOT.

2.4 Vcmonp30BaHWE B KAayecTBE CHHTOHOB /ISl CHHTEe3a (DEHOJIOB M JAPYTHX TPOM3BOJHBIX

aperoB. Cynb(hamMuaHbIe Tpenaparsl.
3 HutpoankaHsr.

3.1 Meroasl cuHTE3a W3 AIKWITAIOTCHUIOB (aMOWJEHTHBIM XapakTep HUTPUT-HOHA),

HUTpOBaHUE alikaHoB 1o KoHoBanoRy.
3.2 CTpoeHue HUTPOTPYIIIHI.
3.3 CBoiicTBa HUTPOATKAHOB
3.3.1 KUCTOTHOCTB ¥ TAyTOMEPUSI HUTPOATKAHOB.
3.3.2 Peakuuu HUTpOAIKAaHOB. TayToMepursi HUTPOAJIKAHOB.
4 ApoMaTtudeckre HUTPOCOEAUHEHHS.
4.1 Metonarl cuHTE3A.
4.2 BoccTaHOBJIEHHME HUTPOAPEHOB B KUCJION U IIEIOYHOM cpeie.
4.3 bensunuHoBas neperpynnupoBka. Tema 24. AMuHsI (2 4.)
1. Onpenenenue, kaaccuukaiys 1 3HaueHUE aMUHOB.
2. AnudaTtuyeckrue aMUHBI
2.1. Knaccuduxanus, usoMepusi, HOMEHKJIATypa anupaTuiecKuXx aMUHOB.
2.2 Metozpl nosrydyeHus anndaTudecKiux aMuHOB.
2.3 Ctpoenue u (pU3MvecKue CBONCTBA allM(PaTHUECKHX aMUHOB.
2.4 Xumudeckue CBONCTBA ann(aTUIeCKHX aMHUHOB.
2.4.1. KucinoTHO-OCHOBHbBIE€ CBOWCTBA

2.4.2. BzaumopelcTBUE TMEPBUYHBIX, BTOPUYHBIX H TPETHUYHBIX aNu(paTUUYECKUX U

apoOMaTUYECKUX aMUHOB C Q30TUCTON KUCIIOTOM.

2.4.3. HyxsieopumiibHble peakiuu

2.4.3.1 AnxunupoBanue

2.4.3.2 AunnupoBanue

2.4.3.3 Peakuuu ¢ anpAerujjaMyu U keToHaMu. EHaMUHBI

3. apoMaTUYeCKHe aMHHbI

3.1M30Mepusl, HOMEHKJIATypa apOMaTHUYECKUX aMHHOB.

3.2 MeTop! NOTyYeHHs] apOMaTHYECKUX aMHHOB.

3.3 CtpoeHue apoMaTHYECKUX aMUHOB.

3.4 Xumuueckue CBOMCTBA apOMaTHUECKUX aMHHOB.

3.4.1. KucioTHO-0CHOBHBIE CBOMCTBA

3.4.2. B3aumoJeiCcTBHE apOMaTHYECKUX AaMHHOB C a30TUCTOW KHCIOTOH
JMA30TUPOBAHUS).

3.4.3. HykneoduiabHble peaKIiu:

3.4.4. DnexTpoduabHOE 3aMeIICHIE B apOMaTHIECKUX aMHHAX
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4. IIpuMeHeHre aMUHOB
Tema 25. AmMusbr (2 4.)

1. Onpenenenue, kaaccuukaiys ¥ 3Ha4CHUE aMUHOB.

2. Anudarnueckue aMUHBI

2.1. Knaccudukarus, n3omepusi, HOMEHKJIATypa anu(aTHaecKux aMHUHOB.
2.2 Metopl Oy4eHus anupaTHYecKuX aMHHOB.

2.3 CrpoeHue u pU3NIECKHE CBONCTBA aM(PaTUICCKIX aMUHOB.

2.4 Xumudeckue cBOMCTBa an(paTUIECKUX aMUHOB.

2.4.1. KucnoTHO-O0CHOBHBIE CBOICTBA

2.4.2. BzauMopeWcTBUE TMEPBUYHBIX, BTOPUYHBIX W TPETHUYHBIX aNU(aTUUYECKUX U

apOMaTUYECKUX aMUHOB C a30TUCTOM KUCIIOTOM.
2.4.3. HykneouiapHBIC peaKIiH
2.4.3.1 AnxunupoBaHue
2.4.3.2 AunnupoBaHue
2.4.3.3 Peakinu ¢ ajnpaerugaMu U KeTouamu. EHaMUHEL
3. apOMaTHYECCKHE aMUHBI
3.1130mepust, HOMEHKIJIaTypa apOMaTHUYECKUX aMHHOB.
3.2 MeTtobl NOJTYy4EHUs] ApOMaTUYECKUX aMUHOB.
3.3 CtpoeHue apoMaTUYECKUX aMUHOB.
3.4 X¥MHUYECKHE CBOMCTBA apOMATHYECKUX aMHHOB.
3.4.1. KucnotHo-oCHOBHBIE CBOWCTBA

3.4.2. BsaumojeiicTBHE apoMaTHYECKUX AaMHHOB C a30TUCTOM KHCIOTOM (peakuus

JTMA30 TUPOBAHUS).
3.4.3. HykneounbHbIE peaKIuu:
3.4.4. DnexTporiIbHOE 3aMEIIEHUE B ApOMATHISCKUX aMHHaX
4, [IpuMeHnenre aMiHOB
Tewma 26. [luazo- u a3ocoequnenus (2 4.)
1 O6mue npeacraiaeHust 00 amTudaTUIECKUX TUA30COCTUHECHUSIX.
2 Apomatuueckue 11a30CoeqMHEHNS.
2.1 Peakuuu A1a30TUPOBAHUS IEPBUYHBIX APOMATHUYECKUX aMHHOB.

2.2 Peaknuu Aua30COCIMHEHUM C BBIJCICHHEM a30Ta: 3aMEHa JTMa30TPYIIbI Ha THIPOKCHII-,

raJIoreH-, lIMaH-, HUTPOTPYIIY U BOAOPOJL.

2.3 Peaknuu nuazocoeMHEHHM O€3 BBIJICIICHHUS a30Ta: BOCCTAHOBJICHHUE JI0 apWITHAPA3HHOB,

a30CO04YCTaHuC.

2.3.1  A3zocoderanue KaKk  peaknus  SJIEKTpOUIBLHOTO  3aMemeHus. A30- H

JIMa30COCTaBJISIIOIIHE.
2.3.2 AzokpacuTenu.
Tema 27. AMuHBI, 11a30- U a3ocoeauHeHus (JraboparopHas padora) (2 4.)
BeinosnHeHue onbITOB:
[Tosmyyenne aHUIMHA U3 HUTPOOEH30JIa.
[IBeTHas peakius ¢ XJIOPHOU U3BECTHIO.
OO6pa3oBaHue cosel aHUIMHA.
BbpomMupoBanue aHWIMHA.
O06pa3oBaHue aleTaHUIUAA.
I[BeTHas peakuus qudeHnIaMruHa ¢ a30THOM KHCIOTOH.
[Tonmy4yeHue MeTuinopanxa.
TeMa 28. CriupTsl, (hpeHoIbl, IpocThie F3PUpHI (2 4.)
1 OtHOATOMHBIE CITUPTHI.
1.1 Tomonoruueckuit psj, Kiaccu(uKarus, M130Mepusi 1 HOMEHKJIaTypa.

NGO~ LNPE

1.2 MeTtoapl MOJIYYCHUA: U3 AJIKCHOB, Kap6OHI/IJ'IBHLIX CoeHHHCHHﬁ,

CJIO’KHBIX 3()UPOB U KapOOHOBBIX KUCIIOT.
1.3 CpoiicTBa CIMPTOB.
1.3. 1 Couptsl, kak cnadsie OH-KHCTOTEHI.
1.3.2 Cnuptsl, kak ocHoBaHus JIbrouca.
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1.3.3 3amemeHue THAPOKCWIBHOM Tpynmbl B CHOMpPTAaX Ha TaloreH (mox JeicTBUEM
raJIOT€HOBOIOPOIOB, TAIOTEHUAOB (pocdopa, XITOPUCTOrO THOHUIA). ).

1.3.4 leruaparanusi CHUPTOB.

2 JIByXaTOMHBIE CIIUPTHI.

2.1 Metozpl cuHTE3A.

2.2 CBoiicTBa: OKUCIICHUE, AllUJIMPOBAHKE, JIETHApaTaIlHUs.

2.3 IluHakoJIMHOBAs IEPErPYIITUPOBKA.

3 DeHOJTBI.

3.1 Metoap! nosydeHust PeHOIIOB.

3.2 CpoiicTBa (eHOIOB.

3.2.1 ®enonbl kak OH-kucinoTsl. CpaBHEHUE KHUCIOTHOIO XapakTepa (PEHOJIOB M CIHUPTOB,
BIIMSTHHE 3aMECTUTENICH Ha KUCIOTHOCTH (DEHOJIOB.

3.2.2 O6pazoBaHue IPOCTHIX U CIOKHBIX 3(PUPOB (PEHONOB.

3.2.3 Peaknuu dIeKTpOQWIBHOTO 3aMELIEHUs] B apoMaTUYecKoM sape  (DEeHOJIOB:
raJIoreHUpOBaHUE, CyIb(PUPOBAHNE, HUTPOBAHUE, HUTPO3UPOBAHUE, COUETAHUE C COJISIMU JAUA30HUS,
IKWJIMpOBaHKE U aruuinpoBanue. KapOokcuapoBaHue (peHOISATOB HIEIOYHBIX MeTailIoB 1o Kosb0e.

4 TIpocTbie 3(pupsl.

4.1 Meroapl TOJNydeHUs: peakiusi BHIbSIMCOHA, aJIKOKCHUMEPKYPUPOBAHUE aJIKEHOB,
MEXMOJIEKYJISIpHast IeruapaTalus CliupToB.

4.2 CpolicTBa IpOCTHIX 3(UPOB: 00pa30BaHNE OKCOHUEBBIX COJIEH, pacilenIeHHe KUCIOTaMU.

I'mpponepokcuast.

S5. [Ipumenenue cnuprtoB, (eHosnoB, npocThix 3¢gupoB. Tema 29. CnupTtsl, (eHomsl,
npocteie 3¢upsl (2 4.)

1 OgHOATOMHBIE CITUPTHI.

1.1 l'omonoruueckuii psi, KiaccupUKaIus, H30MepHsi 1 HOMEHKJIATypa.

1.2 Mertonasl TOJNyYeHHUs: W3 QJIKEHOB, KapOOHWIBHBIX COCIWHECHHH, TaJlOTeHAJIKaHOB,
CJIOKHBIX A()UPOB U KapOOHOBBIX KUCIIOT.

1.3 CpoiicTBa CIUPTOB.

1.3. 1 Criuptsl, kak cimadbie OH-KUCITOTHI.

1.3.2 CnupTsl, Kak ocHOBaHusl JIbtouca.

1.3.3 3amemnieHue THAPOKCHUIBLHOW TPYyNIbl B CHHUPTAX Ha TajloredH (Moj JeHCTBHEM
raJOreHOBOI0POJIOB, TAIOTeHUIOB (hochopa, XITOPUCTOTO THOHHIIA). ).

1.3.4 leruaparanus COUpTOB.

2 JIByXaTOMHBIE CITIUPTHI.

2.1 Metoarl cuHTe3A.

2.2 CBoiiCcTBa: OKHCIICHUE, allUJIMPOBAHUE, JETUpATAIIHS.

2.3 [IunakoJIMHOBAS TEPErpyIIUPOBKA.

3 DeHOIBL

3.1 Metoab!l nony4deHust PeHOIOB.

3.2 CgoiicTBa (heHOJIOB.

3.2.1 ®enonsl kak OH-kucnoTsl. CpaBHEHHE KHUCIOTHOTO XapakTepa (PEeHOJOB M CIHPTOB,
BIIMSIHME 3aMEeCTUTENEN Ha KUCIOTHOCTh (DEHOJIOB.

3.2.2 O6pazoBaHue IPOCTHIX U CIOKHBIX 3(HUPOB (PEeHOTOB.

3.2.3 Peakuuu 21eKTpOPUIBHOTO 3aMElleHHs B apOMATHYECKOM sijipe  (PEeHOJIOB:
raJloreHUpoBaHue, cyab(GUpoBaHUE, HUITPOBAHUE, HUTPO3UPOBAHHUE, COYETAHUE C COJISIMHU JTMA30HU,
ANKWIIMPOBaHKE U arnpoBanue. KapOokcunupoBaHue GeHOIATOB MIEIOYHBIX MeTalsioB 1o Konboe.

4 TIpoctsie >pupsbl.

4.1 Meroasl mnOJNydeHUS: peakuus BuibsIMCOHa, aTKOKCHUMEPKYPUPOBAaHUE AaJIKEHOB,
MEXMOJIEKYIISIpHAsl IeTUApaTalus CIIUPTOB.

4.2 CpoiicTBa MpoCTHIX 3PUPOB: 00pa30BaHHE OKCOHUEBBIX COJIEH, paclieyieHHe KUCIOTaMH.

I'mnponepoxcuasl.

5. [IpumeneHune cuupToB, GEHOIOB, MPOCTHIX FIPUPOB.

Tema 30. Ciuptel. @enounsl (;1abopaTtopHas padota) (2 4.)

BrinosHeHue OnpITOB:

1. OOHapy>xeHue NPUCYTCTBUS BOJIBI B CIUPTE U 00€3BOKUBAHUE CITUPTA.

2. PaCTBOpI/IMOCTB 9THUJIOBOr'0 ClIMpTa B BOAC.
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3 CBoiicTBa M30aMUJIOBOTO CITUPTA

4 OTHolIeHnE CIUPTOB K MHIUKATOPAM.

5 OO0pazoBaHue U TUIPOIIH3 ATTKOTOJISTOB.

6. B3aumopneiictBue raunepuna ¢ ruapokucaoM meau (11).
7 Oxucnenue 3tuinoBoro cnupra okcujiom meau (II).

8 OxucieHye 3TUI0BOTO CIIMPTa XPOMOBOM CMECHIO.

9 OxucieHre U30aMUIIOBOIO CIUPTa XPOMOBOI CMECHIO.

10. [Tonyyenue quaTunoBoro 3dupa.

11.  PactBopeHue (eHosa B BOJE.

12. [Tomy4yenue peHonsTa HATPHSL.

13. Pa3znoxxenue QeHoOIIATA HATPUS COISTHON KHCIOTOM.
14. [IBeTHas peakius Ha GeHO.

15. BbpomupoBanue genona.

16. [{BeTHBIEC peakii HA MHOTOATOMHBIE (DEHOJTHI.

Tema 31. Cnuptsl. @enosns! (JTaboparopHast padoTa) (2 4.)
BrinosiHeHUE ONIBITOB:

1. OO6HapyxeHue NpUCyTCTBUS BOJbI B CIUPTE U 00€3BOKUBAHUE CIIUPTA.
2. PacTBOpHMOCTH STHIIOBOTO CIIUPTa B BOJIE.

3. CBo¥iCTBa N30aMHJIOBOTO CITUPTA

4. OTHONIEHUE CITUPTOB K HHIUKATOPAM.

5. OO6pazoBaHuEe U THAPOJIN3 ATKOTOJISITOB.

6. BsaumoneiictBue raunepuna ¢ ruapokucaoM meau (11).
1. Oxkwcrenne 3TUIoBoro cnupta okcuaoM meau (1I).

8. OkwucieHrne 3THIOBOTO CITUPTa XPOMOBOUM CMECHIO.

9. OKuciaeHre n30aMHJIOBOTO CIIUPTa XPOMOBOM CMECHIO.
10. [Tonydyenue quaTUIIOBOTO AdUpa.

11. PactBopenue denomna B Boje.

12. [Tonydyenue dbenonsiTa HATPHUSL.

13. Paznoxxenue peHomssTa HATPHS CONSTHON KUCTOTOM.

14, [IBeTHas peakius Ha HeHOI.

15. bpomuposanue denona.

16. LIBeTHBIEC peakIi Ha MHOTOAQTOMHBIE (DEHOJTHI.

Moayabs S. KapOonmibHble W KapOokcuiicoaep:kamme coeanHenusi. IlpousBoanbie
YIJIEBOIOPO/IOB €O cMemaHHbIMU ¢y (28 4.)

Tema 32. Anbaeruibl ¥ KeTOHBI (2 4.)

1 U3omMepus 1 HOMEHKIATypa

2 Metoabl NOTY4YEeHHsI allbJETUIOB U KETOHOB

3. dusnyeckue CBOMCTBA U CTPOCHUE

4 XUMHUYECKUE CBOWCTBA

4.1.  Peakuuu no kKapOOHUIIBLHOM TpyIIIe

4.1.1 OCHOBHOCTB

4.1.2 HykneodunsHoe npucoeannenue (peakuuu A dN)

4.1.3 Ilpucoenunenue-otuernyieHrne N-HyKki1eopuioB

4.2 KeTo-eHONbHAS TaAyTOMEPHS.

4.3 a-I"asorennpoBaHue anbIErUI0B U KETOHOB

4.4 AnpaoJIbHO-KPOTOHOBAsl KOHJIEHCALMS AJIbJIETH/IOB U KETOHOB B KUCIOM M IIETOYHOU
cpele, MEXaHU3M peaKIui

4.5 Peakuuu OKUCIEHUS U BOCCTAHOBJICHUS allbJIETUIOB U KETOHOB

5 [IpuMeHeHue anbaeruioB U KETOHOB.
Tema 33. Anbaeruibl ¥ KeTOHbI (2 4.)

1 N3omepust 1 HOMEHKIIAaTypa

2 MeTo/ibl NONyYEHHUs albJIETHI0B U KETOHOB
3. DuU3nYECKUE CBOKMCTBA U CTPOEHUE

4 XUMHUYECKUE CBOMCTBA

4.1. Peakuuu mo kKapOOHUIILHOMU TPYIIIE
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4.1.1 OcHOBHOCTB

4.1.2 HyxneodunpHoe npucoeanaenue (peakuuu A dN)

4.1.3 Ilpucoenunenue-oTuernieHrne N-HyKi1eopriioB

4.2 KeTo-eHO/IbHAS TAyTOMEPHUS.

4.3 a-T"asorennpoBanue aabJIeruI0B U KETOHOB

4.4 AnpaonbHO-KpPOTOHOBAs KOHJIEHCALMS albJETHI0B U KETOHOB B KHUCJIOM U IIEIOYHON
cpene, MEXaHU3M peaKIuil

4.5 Peakuiuy OKUCIIEHUS U BOCCTAHOBJICHUS aJIbJIETUI0B U KETOHOB

) [IpumeHeHue anbAETuA0B U KETOHOB.

Tema 34. Anpaerunsl 1 KeToHbI (JTabopaTopHas padora) (2 4.)

BeInonHeHue onbIToB:

1. LIBeTHast peakys Ha ajbACTHIBI ¢ PYKCUHCEPHUCTOMN KHCIOTOM.

2. [Tonydyenue aneranbaeruaa u3 amneruieHa (o peakuuu Kyueposa).

3. OxucieHue alpJerujioB aMMHAuYHBIM pPAacTBOPOM OKcuja cepebpa (peakuus
«CepedpsSTHOTO 3epKajay).

4, Oxkwucnenue anpaeruaoB ruapokcuaom meau (1I).

5. [Tomy4yeHune ameToHa u3 yKCyCHOKUCIIOTO HATPHS.

6. L[BeTHast peakys Ha allE€TOH C HUTPOTPYCCHIOM HATpPHSI.

1. [Tonyyenue nogodopma u3 aneroHa.

Tema 35. KapOoHOBBIEC KHCIIOTHI M UX TIPOU3BOIHEIE (2 4.)

1 Knaccudukamnus, HOMEHKIATypa, ©30MEpHsi OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT.

2 MeToibl CHHTE3a OJJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

3 CtpoeHne KapOOKCHIIbHOM IpymIibl U KapOOKCUIaT-noHa.

4 ®U3NKO-XUMUYECKHE CBOMCTBA KUCIIOT.

5 IIpoun3BoiHBIE KAPOOHOBBIX KHUCIIOT

5.1 lN'anoreHaHTrUAPUIBIL.

5.1.1 Tlony4yerne ¢ MOMOIIBIO TAIOTEHHAOB (ochopa, THOHMUIXIOPHUIA, OKCATHIXIOPHUIA,
OCH30MIIXJIOPH/IA.

5.1.2 CgoiicTBa: B3aUMOJICHCTBUE C HYKJICO(PMIBHBIMH peareHTaMu (BOJa, CIIUPTHI, aMMHAK,
aMUHBL, TUJIPa3UH).

5.2 AHTUAPUJIBI.

5.2.1 MeTopl OJTydeHHUs: JeTHaApaTaIys KUCIoT ¢ moMoIisio P205 u draneBoroanruapuia;
aIMUIMPOBaHKE CoJiel KapOOHOBBIX KHCIOT XJIOPAHTUAPUIAMH.

5.2.2 Peakiuu aHTUAPUIOB KUCIIOT C HYKJI€O(hUIaMHU.

5.3 CnosxxHble 3GUPBHI.

5.3.1 MeToipl moTy4eHus: dTepUPHUKAIUS KapOOHOBBIX KUCIOT (MEXaHU3M), allUIUPOBAHHE
CIUPTOB M HMX QJIKOTOJIATOB alMJITAJOTeHUIAMH U aHTHIPHUAAMH, aJKWIMPOBaHHE KapOOKCHIIAT-
HMOHOB, PEAKIMH KUCIOT C TUA30METAHOM.

5.3.2 Peakiuu Cl0XHBIX 3(pUPOB: TUAPOIN3 (MEXaHU3M KHUCIOTHOTO M OCHOBHOTO KaTaiu3a),
aMMOHOJIM3, TepedTepU(PHUKAIUs, BOCCTAHOBICHHE JI0 CIHUPTOB U AIBJICTUJOB KOMILJIEKCHBIMU
TUAPUAAMU METaJIIOB.

5.3.3 JIunnasl.

5.4 AMupsl.

5.4.1 MeTo/ip1 IONTy4EHUS: AlMJIMPOBAHNE aMMHUAaKa U aMHUHOB, THIPOJIN3 HUTPUIIOB

4.4.2. CpoiicTBa: THIPOJIN3, BOCCTAHOBJICHUE 0 aMUHOB, Jeruaparaius amuaoB. [lonarue o

CEKCTETHBIX meperpymnmnupoBkax. [leperpynnuposka A.I'opmana

5.5 Hurpussl.

5.5.1 Meto1pI OMy4eHUs: AeTHApaTalis aMu0B KucioT (¢ nomoursio P205, SOCI2, POCl;
ANKUJIMPOBAHUE [TUAaHUA-HOHA.

5.5.2 CpoiicTBa: TUAPOIN3, AMMOHOJIN3, BOCCTAHOBJIEHUE JIO AMUHOB.

6 JIByXOCHOBHBIE€ KHCIIOTHI.

Tema 36. KapOoHOBBIE KHCIOTHI M UX MPOU3BOIHEIE (2 U.)

1 Knaccudukanus, HOMEHKIATypa, H30MepUst OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT.

2 MeToapl CHHTE3a OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT

3 Crpoenne kapOOKCHIIbHON TPy U KapOOKCUIIaT-HOHA.
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4 OU3UKO-XUMUYECKUE CBOMCTBA KUCIIOT.

5 Ilpou3BoiHBIE KAPOOHOBBIX KUCIOT

5.1 'anoreHaHruaApuabl.

5.1.1 Tlonmydyenue ¢ momoupi0 rajoreHuoB (ochopa, THOHWIXIOPUIA, OKCATHIXIOPHIA,
OCH30MITXIIOPH/IA.

5.1.2 CgoiicTBa: B3aMMOJACHCTBUE C HYKICO(DUIbHBIMH peareHTaMu (BOJa, CIIUPThI, aMMHAK,
aMUHBL, TUJIPA3UH).

5.2 AHruapusI.

5.2.1 MeTo/ipI IOJTy4eHHS: IeTHApATAINS KHCIOT ¢ momoibio P205 u ¢raneBoroanruapua;
alMIMPOBaHKE COJIel KapOOHOBBIX KHCIOT XJIOPAHTUAPUIAMH.

5.2.2 Peakuuu aHTUAPHUIIOB KHCIIOT C HYKJIEO(prIaMu.

5.3 CnoxHble 3(upsbIL.

5.3.1 Metoipl nosydeHus: 3TepuPHUKaus KapOOHOBBIX KHUCIOT (MEXaHU3M), allMJIMPOBaHUE
CIMPTOB M MX QJKOTOJIATOB alWJIraJIOTeHUJaMH U aHTHAPUAAaMHU, AIKWIMPOBAHHE KapOOKcHiaT-
HMOHOB, PEAKIIUH KUCJIOT C TUA30METAHOM.

5.3.2 Peakiuu CJI0KHBIX 2QUPOB: TUAPOIN3 (MEXAaHU3M KHUCIOTHOTO M OCHOBHOTO KaTajau3a),
aMMOHOJIM3, Iepe3TepU(PUKaAIUsi, BOCCTAHOBIIEHHUE 10 CIHUPTOB U albJETUI0B KOMIUIEKCHBIMU
TUIPUAAMH METAJJIOB.

Tema 37. Kap6oHOBBIE KHCIOTHI U UX MPOU3BOAHBIE (2 U.)

1 Knaccudukanus, HoMeHKIaTypa, H30Mepus 0JHOOCHOBHBIX KapOOHOBBIX KHCIIOT.

2 MeTo1bl CHHTE3a 0JJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT

3 CtpoeHne KapOOKCHIIbHOM IpyMIbl U KapOOKCHUIaT-noHa.

4 OU3NKO-XUMUYECKHE CBOMCTBA KUCIIOT.

5 IIpou3BoiHbIE KAPOOHOBBIX KUCIOT

5.1 lN'anoreHaHTrUAPUIBIL.

5.1.1 Tlony4yenue ¢ MOMOINIBIO TATOTEHHIOB (hochopa, THOHMIXJIOPHUIA, OKCATUIXIOPUIA,
OCH30MIIXJIOPH/IA.

5.1.2 CgoiicTBa: B3aUMOJICHCTBHUE ¢ HYKICOPMIHHBIMU peareHTamMu (BOJia, COUPTHI, aMMHAK,
aMUHBI, TUJIPA3UH).

5.2 AHTUAPUJIBIL.

5.2.1 MeTopl OJTydeHHUs: JeTHaApaTaIys KUCIoT ¢ moMoIisio P205 u draneBoroanruapuia;
aIMUIMPOBaHKE CoJiel KapOOHOBBIX KHCIOT XJIOPAHTUAPUIAMH.

5.2.2 Peakiuu aHTUAPUIOB KUCIIOT C HYKJI€OhUIaMHU.

5.3 CnosxxHble 3GUPBHI.

5.3.1 MeTo/ipl mosydeHus: 3TepUPHUKAIUS KapOOHOBBIX KUCIOT (MEXaHU3M), allMIUPOBAHHE
CIUPTOB M HMX QJIKOTOJIATOB alMJITAJOTeHUIAMH U aHTHIPHAAMH, AJKHIMpOBaHUE KapOoKcuiar-
HMOHOB, PEAKIMH KUCIOT C TUA30METAHOM.

5.3.2 Peaknuu cl0XHBIX 3(pUPOB: TUAPOIHN3 (MEXaHU3M KHUCIOTHOTO M OCHOBHOTO KaTajiu3a),
aMMOHOJIM3, TepedTepU(PHUKAIUs, BOCCTAHOBJICHHE JI0 CIHUPTOB U AIBJICTUJOB KOMIIJIEKCHBIMU
TUAPUAAMU METaJIIOB.

5.3.3)Iunuael.

5.4 AMupsl.

5.4.1 MeTo/1pl OTYYEHUS: AallUJIMPOBAHNE aMMUAKa M aMUHOB, TUAPOJIN3 HUTPHIIOB.

5.4.2 CpoiicTBa: rUpoIN3, BOCCTAHOBIIEHUE JI0 aMUHOB, JlerujpaTanus amuaoB. IloHsaTue o
CEeKCTETHBIX neperpynnuposkax. [leperpynnupoBka A.I'opmana

5.5 Hurpun

5.5.1 Metopl mostydeHusi: aeruaparanus aMmu10oB kuciort (¢ nomorbsio P205, SOCI2, POCI3
AIKWINPOBAHHUE LIMAHUA-HOHA.

5.5.2 CgoiicTBa: ruipoiN3, aMMOHOJIN3, BOCCTAHOBJIEHUE JI0 AMUHOB.

6 /IByXOCHOBHBIE KUCIJIOTHI.

6.1 Metoapl cCUHTE3A.

6.2 I'maBHble NpeACTABUTENHW: IaBeJeBass KUCIOTa, MAJOHOBAs KHUCJIOTa. AJMIHMHOBAs
KHCIIOTA.

6.3 CuHTe3sl ¢ MalOHOBBIM 3(UpOM, SHTapHAs KHUCIOTa, e€e aHruapuna, umua,  N-
OpOMCYKIIMHUMH/T

6.4 ApoMaTHuUeCKHE IByXOCHOBHBIE KHCIOTHI.
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6.5 HenpenenbHbIe IBYXOCHOBHBIE KUCIOTHI.

Tema 38. Kap6oHOBBIE KHCIOTHI M MX MPOU3BOAHBIE (2 4.)

1 Knaccudukanus, HOMEHKIATypa, H30MepUsi OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT.

2 MeTo/1bl CUHTE3a OJHOOCHOBHBIX KapOOHOBBIX KUCIOT

3 Crpoenne kKapOOKCHIIbHOW TPYNIIBI U KapOOKCHUIIaT-HOHA.

4 OU3UKO-XUMUYECKUE CBOMCTBA KUCIIOT.

5 IIpon3BoiHBIE KAPOOHOBBIX KHCIOT

5.1 'anoreHaHruApUabL.

5.1.1 Tlony4yeHrne C MOMOINBIO TAJIOTeHUIOB (hocopa, THOHHIXIOPUIA, OKCAIMIXIOPHUAIA,
OCH3OMITXIIOPH/IA.

5.1.2 CgoiicTBa: B3aMMOJACHCTBUE C HYKICO(DMIBHBIMHE peareHTaMu (BOJa, CIIUPTHI, aMMHaK,
aMUHBL, TUJIPA3UH).

5.2 AHTHApUIBL.

5.2.1 Metopl nodydeHus: AeruapaTanus KUciaoT ¢ nomounsio P205 u ¢raneBoroanruapuia;
AIMIIMPOBAHUE COJICH KapOOHOBBIX KUCIIOT XJIOPAHTUIPUIAMH.

5.2.2 Peakiuu aHTUAPUIOB KUCIIOT C HYKJI€O(hUIaMHU.

5.3 CnoxHble d3PUPHI.

5.3.1 MeTto/ipl nostydeHus: 3TepupUKaus KapOOHOBBIX KUCIOT (MEXaHU3M), allMIMPOBaHUE
CIUPTOB M WX aJKOTOJIATOB alWJITAJIOTCHUJAAMH M aHTHAPUIAMH, AIKUIMPOBAHHE KapOOKCHIIAT-
HMOHOB, PEAKIIUU KUCIIOT C IMa30METaHOM.

5.3.2 Peakimuu CI0KHBIX 2PUPOB: TUAPOIN3 (MEXaHW3M KHUCIOTHOTO M OCHOBHOTO KaTajau3a),
aMMOHOJIN3, TepedTepuduKaiys, BOCCTAHOBJICHHUE O CIHPTOB W QIBJACTHUIOB KOMIUJICKCHBIMHU
TUAPUJIAMHA METAIIJIOB.

5.3.3 JIunu el

5.4 AMUIEBIL.

5.4.1 MeTopl MOJSydEeHUS: AlUJIMPOBAHUE aMMHUAKa U aMUHOB, THIPOJIN3 HUTPHUIIOB.

5.4.2 CpoiicTBa: TUAPOIN3, BOCCTAHOBICHUE IO aMUHOB, Aeruaparanus aMuaoB. [lonstue o
CEKCTETHHIX meperpynmnupoBkax. [leperpynmupoBka A.I'opmana 5.5 Hutpuisl.

5.5.1 MeTopl ostydeHus: neruaparamnus aMuoB kuciot (¢ momomisio P205, SOCI2, POCI3
IKWJIMPOBAHHUE LIMAHUA-UOHA.

5.5.2 CBoiicTBa: rMAPOIN3, AMMOHOJIU3, BOCCTAHOBJICHUE JIO aMUHOB.

6 JIByXOCHOBHBIE KHCJIOTHI.

6.1 Metonnl cuHTE3A.

6.2 I'nmaBHBIE NpEaACTAaBUTCIIM: MIAaBCJICBad KHCII0Ta, MaJIOHOBAasd KHCJIOTA. AI[I/II'II/IHOBaH
KHCJIOTA.

6.3 CunHTe3pl C MaJIOHOBBIM A(UPOM, SIHTApHAas KHUCIOTa, €€ aHruApui, uUMua,  N-
OpPOMCYKIIMHUMM/T

6.4 ApomaTiecKue AByXOCHOBHBIE KUCIIOTHI.

6.5 HenpenenbHble IByXOCHOBHBIE KUCIOTHI.

Tema 39. KapOoHOBBIC KMCIIOTBI M UX TPOU3BOJIHBIE (2 4.)

1 Knaccudukaius, HOMEHKIATypa, U30MEpHsl 0JTHOOCHOBHBIX KapOOHOBBIX KHCIIOT.

2 Metoabl CHHTE3a OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT

3 CtpoeHne kKapOOKCHILHOM IpyMIbl U KapOOKCHIaT-noHA.

4 ®U3UKO-XUMUYECKHUE CBOMCTBA KUCIIOT.

5 IIpousBoiHbIE KAPOOHOBBIX KUCIOT

5.1 I'anorenanrugpuabl.

5.1.1 Tlonmy4yeHue C MOMOIIBIO TANIOTeHUJOB (hocdopa, THOHUIXIOPUIA, OKCAIUIXIOPHUAA,
OEH30MIIXIIOPUAA.

5.1.2 CpoiicTBa: B3aUMOJCHCTBHE C HYKICOPMILHBIMU peareHTaMu (BoJa, CIHUPTHI, aMMHUAK,
aAMUHBL, THJIPA3UH).

5.2 AHruapusl.

5.2.1 MeTopl moNy4eHUs: ACTUApPATAINS KUCIOT ¢ momoIisio P205 u draneBoroanruapuma;
AIMIIMPOBAHKE COJIeH KapOOHOBBIX KHCIOT XJIOPAHTUAPUIAMH.

5.2.2 Peakuuu aHTUAPHUIIOB KHCIIOT C HYKJIEO(UIaMu.

5.3 CnoxHble 3¢upsbl.
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5.3.1 MeTo1pl OJYYEHUs: dTepUPHUKAIMSI KapOOHOBBIX KHCIOT (MEXaHU3M), alluJIMPOBAHUE
CIMPTOB M MX QJIKOTOJIATOB AalMITaJIOT€HUJAaMU M aHTHAPUAAMHU, AIKWIMPOBAHME KapOOKCHUIIAT-
MOHOB, PEAKIIUHU KUCIIOT C JUA30METAHOM.

5.3.2 Peakmuu CIIOXHBIX 3(pUPOB: TUAPOIN3 (MEXaHU3M KHUCIOTHOTO M OCHOBHOTO KaTajw3a),
aMMOHOJIN3, TepedTepu(uKanrs, BOCCTAHOBICHHE 0 CIHUPTOB U aJbICTHAOB KOMIUIEKCHBIMHU
TUAPUAAMH METAJIOB.

5.3.3 Jluniuel.

5.4 AMunsl.

5.4.1 Metozpl NOMy4YEHUS: allJIMPOBAHNE aMMHUaKa U aMUHOB, TUAPOJIA3 HUTPUIIOB.

5.4.2 CgoiicTBa: THIpOIN3, BOCCTAHOBJIIEHUE IO aMUHOB, Jeruaparauus aMuaos. [lonstue o
CEKCTETHBIX meperpynnupoBkax. [leperpynmuposka A.I'opmana 5.5 Hutpusr.

5.5.1 Meto bl IOMyYeHUS: JeTUapaTanis aMuI0B Kuciot (¢ momomisio P205, SOCI2, POCI3
IKWJIMPOBAHKUE LIMAHUA-UOHA.

5.5.2 CoiicTBa: TUAPOIN3, aAMMOHOJIN3, BOCCTAHOBJIEHHE JIO AMUHOB.

6 JIByXOCHOBHBIE KHCIIOTHI.

6.1 Mertoap! cuHTE3A.

6.2 T'naBHblE TmpeACTAaBUTENM: IaBeNieBas KHUCIOTa, MAJOHOBas KHUCJIOTA. AIUINMHOBAS
KHCIIOTA.

6.3 CuHTe3bl C MaJOHOBBIM 3(QUPOM, SHTapHas KUCJIOTa, €€ AaHruApuia, HMHua,  N-
OpOMCYKIIMHUMU]T

6.4 ApomMaTu4eckne ABYXOCHOBHBIE KUCIOTHI.

6.5 HenpenenbHble 1BYXOCHOBHBIE KUCIIOTHI.

BrinosHeHuE ONBITOB:

1. KucnoTtHeie cBoiicTBa KapOOHOBBIX KUCIIOT.

2. OxucrieHre MypaBbUHON KUCTIOTHI IEPMaHTaHATOM KaJlusl.

3. PaznoxkeHre MypaBbMHON KHCJIOTHI TP HAarpeBaHWM C KOHIEHTPUPOBAHHOW CEpHOU
KHCIJIOTOM.

4. PaznoxeHue IaBeNE€BOM KHUCIOTHI TMPU HArpeBaHUM C KOHILIEHTPHUPOBAHHOW CEpHOU
KHCIIOTOM.

5. OxucreHue maBeneBoil KUCIOThI IEpMaHraHaTOM KaJusl.
[Ipucoenunenue OpoMa K 0OJIEMHOBON KHUCIIOTE.
OxucreHue 0JeMHOBOM KUCIOTHI IEPMaHIaHATOM Kallus.
[TonyueHnue yKCyCHOATUIIOBOTO 3¢upa.

[Tonyuenue 6eH30MHOATHIIOBOTO 3(dupa.
TeMa 41. OkcH-, OKCO- 1 aMHHOKHUCIIOTHI (2 4.)
1. OKCHKHUCIOTBI

1.1 Knaccuduxanus, HOMEHKIATypa, U30MEPHUSL.
1.2 CriocoObl OTy4YeHHs] OKCHUKHUCIIOT.

1.3 Xumuueckoe nmoBeaeHHe OKCUKHUCIIOT.

2 OKCOKHUCIOTHI.

2.1 Knaccuduxkamus, HOMEHKIATypa, U30MepHsl.
2.2 CnocoObl MOTY4YEeHUsI OKCUKHUCIIOT.

2.3 AueroykcycHslit 3¢pup. CHHTE3 Ha OCHOBE alleTOYKCYCHOTO 3¢upa.
3 IIpumeHeHne OKCU- U OKCOKHUCIIOT.

4. AMHHOKKHCTIOTBI

1.1 Knaccudukarusi, HOMEHKIATypa, H30MEpHSL.
1.2 Cioco6b! oTy4eHs] aMUHOKHCIIOT.

1.3 Xumunueckoe NoBeIeHNE aMUHOKHCIIOT.
Tema 42. OKcH-, 0KCO- 1 aMUHOKHUCIIOTHI (2 4.)
1. OKCHKHUCIOTBI

1.1 Knaccuduxanus, HOMEHKIATypa, H30MepHsl.
1.2 CniocoObl MOTY4YEeHUsI OKCUKHCIIOT.

1.3 Xumunueckoe oBeIeHUE OKCUKHUCIIOT.

2 OKCOKHCIOTHI.

2.1 Knaccuduxanuus, HOMEHKIATypa, H30MepHsl.

CoNo®
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2.2 CnocoObl MOTY4YEeHUSI OKCHUKHCIIOT.

2.3 AueroykcycHblit 3¢pup. CHHTE3 Ha OCHOBE alleTOYKCYCHOTO 3(upa.

3 IIpumeHeHne OKCU- U OKCOKHUCIIOT.

4. AMUHOKKHCTIOTBI

1.1 Knaccuduxkarus, HOMEHKIATypa, U30MEpHSL.

1.2 CnocoObl MOTy4eHUs] aMHUHOKHUCIIOT.

1.3 Xumuueckoe MoBeIecHue aMHUHOKHCIIOT.

Tema 43. 'erepounxiinyueckue coequHeHus (2 4.)

1. Knaccugukarus reTepoukioB, HOMEHKIIATypa.

2. [IaTH4YIeHHBIE apOMAaTHYECKHUE TETEePOLHKIbI C OXHUM TrerepoaromoMm. Dypan,
THO(EH, THPPOJL.

2.1.  Cunres u3 1,4-mukapbonmnbabix coeaunennit (ITaams — KHopp), cHHTE3 MHPPOIIOB 110
Knoppy, B3aumuble nepexo il (peaxuus FOpbesa).

2.2. ApomaTwdHOCTh. MOJCKYISIPHBIE M-OPOUTATN  ISITHWICHHBIX  apOMAaTHUYECKUX
TeTePOLMKIIOB C OJJHUM I€TePOaTOMOM.

2.3. Peaknuu  2NMEKTPOPIIIBHOTO  3aMEIICHHUS B NATUWICHHBIX  APOMATHYECKUX
reTepOIMKIIaX: HUTPOBAHUE, CYTb(HPOBAHHE, TAIOTEHHPOBaHNE, (GOPMUIIIMPOBAHNE, AIMIIUPOBAHUE.
OpuenTanus 31eKTpoUIHHOTO 3aMEIICHUS.

3. Wunomn.

3.1. Metoanl cuHTE3a UHIIOIOB.

3.2. Peakuuu s1eKTpOQMIBHOTO 3aMEUICHHUS] B MUPPOJILHOM KOJIbLIE WHJOJAa: HUTPOBAHUE,
(bopMuIMpOBaHKE, TATOTCHUPOBAHHE.

4. HlecTndneHHBIE apOMATHYECKUE TETEPOIUKIBI ¢ OAHUM rerepoaroMoMm. [lupwanH,
XHHOJIMH W U30XWHOJIHH.

4.4. HykneoduinpHOE 3aMeleHne aTOMOB BOJIOPO/ia B TUPHUINHE U XHHOJIUHE.

5. CynpamousiekynsipHasi OHOXHMMHS.  XapaKTEPUCTHKAa OHOJOTHYECKHUX  MOJIEIeH.
AHanoru rema: MOJICJIN CBSI3bIBAHUSI U TPAHCIIOPTA KUCIOPOIa.

Tema 44. I'eTeporuknnueckne coequHeHus (2 4.)

1. Knaccudukanus rerepoimkioB, HOMEHKIATypa.

2. [IaTuunennple apoMaTHYeCKUE TETEPOLUKIBl C OAHMM TrerepoatomoM. Dypaw,
THO(EH, MUPPOI.

2.1.  Cunres u3 1,4-mukapOoonmibHbIX coenunennii (ITaans — Knopp), cuHTe3 mupposioB 1mo
Kuoppy, B3aumubie nepexoisl (peakius FOpbesa).

2.2. ApomatnuHOCTb. MOJEKyIsIpHbIE M-OPOUTANU  MSTUWICHHBIX apOMaTHYECKUX
TeTEPOLIMKIIOB C OJJHUM IeTepOaTOMOM.

2.3. Peaknuum  3MeKTPOQHUIBHOTO  3aMEIICHHs B  NATUWICHHBIX  apOMATUYECKUX
reTepoIlMKIaX: HUTPOBAHUE, CYyIb(QUpOBaHUE, TaOreHUpOBaHue, (OPMUITUPOBAHHE, AlIHIIMPOBAHUE.
OpueHTanus 371eKTpOoPIILHOTO 3aMEIICHHUS.

3. Wunomn.

3.1. MeToanl cUHTE3a UHIIOJIOB.

3.2. Peakuuu »1eKTpopHIBHOTO 3aMEUICHUs] B MUPPOJILHOM KOJIbLIE WHJOJA: HUTPOBAHUE,
dbopMUITPOBaHUE, TAIOT€HUPOBAHHUE.

4. [lecTruneHHble apoMaTUYECKHE TE€TEPOLUKIBI ¢ OJHUM rerepoatomom. [lupumuH,
XUHOJIMH U U30XUHOJIHH.

4.1. CuHTe3 XMHOJIMHA U 3aMEIICHHBIX XUHOJIMHOB U3 aHuIuHOB 1o Ckpaymy u Jle6Hepy-
Mumnepy.

4.2. ApoMaTUYHOCTH MUPUAMHA, MOJIEKYISPHBIE T —OpOUTaNU MUpuArHA. [TUpUINH ¥ XUHOJIUH KaK

OCHOBAaHUA.
4.3. Peakiun Z-)J'ICKTpO(I)I/IJIBHOFO 3aMCHICHUA B NMUPUJWMHC W XHWHOJIMHC: HUTPOBAHUC,
CYJ'IL(bI/IpOBaHI/IC, raJIOr¢HUPOBAHUC. N-Oxuch NMUpUANHA U XUHOJIMHA U UX UCII0JIb30BAHNC B

peaky HUTPOBAHMUSL.

4.4. HykneoduibHOE 3aMelIeHre aTOMOB BOJIOPOa B MUPHUANHE U XUHOJIUHE.

o. CynpamosnekymsipHas OHOXuUMUs. XapaKTepUCTUKA OMOJIOTUYECKUX MOJCTICH.
AHanoru reMa: MOJIEJIM CBSI3bIBAHUS M TPAHCIIOPTA KUCIOPO/Ia.

Tema 45. I'erepouukinueckue coequHeHus (2 4.)
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1. Knaccugukarus reTepoiykioB, HOMEHKIIATypa.

2. [IaTnuieHHbIE apOMAaTUYECKUE IETEPOLIUKIIBI C OTHUM rerepoatomoM. Dypan,
THO(]EH, MUPpOoII.

2.1.  Cunres u3 1,4-mukapoonnnsHbix coequHenuii (ITaans — Knopp), cHHTE3 MUPPOIIOB 110
Knoppy, B3aumuble nepexoipl (peaxuus FOpbesa).

2.2.  ApomatuyHOCTb. MOJEKYIApHBIE T-OpOUTATH NATHWICHHBIX apOMaTHYECKIX
reTEPOLMKIIOB C OJJHUM I€TepOaTOMOM.

2.3. Peaknuu  2NMEKTPOQIIIBHOTO  3aMEIICHHWS B ISATUWICHHBIX  APOMATHYECKUX
reTepOIMKIaX: HUTPOBAHUE, CYTb(HPOBAHHE, TAIOTEHHPOBaHNE, (DOPMUIIMPOBAHNE, AMIUPOBAHUE.
OpuenTanus 31eKTpOoPUIBHOTO 3aMEIICHUS.

3. Wnupnoan.

3.1. Meroapl cuHTE3a HHIOJIOB.

3.2. Peakiuu 31eKTpoGUIBLHOTO 3aMEelleHUs] B TUPPOJIBLHOM KOJIbIIE MHJI0JIa: HUTPOBAHUE,
(dbopMUITpPOBaHUE, FAIOT€HUPOBAHUE.

4. [lecTruneHHble apoMaTHYECKUE FETEPOLMKIIBI C OHUM retepoaroMoM. [Tupunus,
XUHOJIMH U U30XUHOJIMH.

4.1. CuHTe3 XMHOJMHA U 3aMEIIEHHBIX XHHOJIMHOB 13 aHWIMHOB 110 Ckpayny u JleOHepy-
Musnepy.

4.2. ApomMaTHYHOCTb MHUPHJIWHA, MOJEKYJISpHble T —opOuTanu nupuauHa. [lupuauH u
XMHOJIMH KaK OCHOBaHUSI.

4.3. Peakuuu 51eKTpO(UIBLHOTO 3aMelleHUs B NHPUIMHE W XUHOJIMHE: HUTPOBAHUE,
cynbhupoBanue, rajorenupoBanue. N-OKUCh MUPUANHA U XUHOJIMHA U UX HUCIIOJIb30BAHNE B PEAKIINH
HUTPOBAHMSL.

4.4. HykneoduibHOE 3aMelleHne aTOMOB BOJIOPOJa B MUPHUINHE U XUHOJIUHE.

5. CynpamouiekysipHasi OMOXUMHUsI. XapaKTEPUCTHKA OMOJIOTUUECKUX MOJICIICH.
AHanoru rema: MOJI€NH CBA3BIBAHMS U TPAHCIIOPTa KMCIOPOA.

6. IlepeyeHb y4eOHO-MeTOAUYECKOTO 00ecriedeH s AJIsl CAMOCTOSITEILHOI padoThI
00y4aroIuXcs Mo JUCHUILIHHE (MOTYJII0)

6.1 Bonpochl 1 3a1aHUA IS CAMOCTOSATeIbHOM padoTsl IlaTeiii cemectp (72 u.)

Moayasb 1. TeopeTnueckue 0CHOBBI Opranuyeckoi xumuu (36 4.)

Bux CPC: *BeimosHeHre WHIUBUIYATbHBIX 3aaHUN

1. BrimonHenue camocTosTennbHON paboThI 1o Teme «I ubpuausarus opOuTaiei.
PaCHpeI[eJ'ICHI/IC BHCKTpOHHOﬁ IJIOTHOCTHU B MOJICKYJIC. 3J'IeKTpOHHI>IC Bq)q)CKTBI».
ES AeMOHCMP aUUOHHDIIL 6apUAHM
Ne Coaep:xanHe 3a1aHHSA Maxkec.
3agaHHA faaa
1 C TOUKH SpeHHA 3:TeKTp OHHOH H MOIeKY.IAPHO-0p OHTaIBHOH TeOpHH 25

00pas0BaHHA X IMHUECKOH CEASH H300PasHTE ¥ 00BACHHTS CTPOSHHE
TIPHEEEHHOTO COeAMHEHHA:

NH,-CH,—CH,—-OH
VKasaTe ¥ 00BACHHTS THOPHAMSAIMIO ATOMA 330Ta B COETHHEHHH,
THIIE B OCHOBHEIE XapaKTepPHCTHKH CBASeH.

(5]

Pacrxpe:e:m‘rb 3IEKTPOHHYIO ILIOTHOCTE B MOJIEKYIaX COE,:IP!I-IEI-IHIZ:
PaccTasbTesapAnsl yEasuTe 3(QexTs, XxapaxTep QYHKIHOHATBHEIX
pymn  (3ASKTROHOAOHODHEIH., 3IeKTPOHOAKIENTOPHEIN), ATA

APOMATHYECKOI0 COeaHHeHNA YKAKHTE PO SAMECTHTEIA:

(=]
W

S 0
L:( CH,=CH —c’(H

2. BEITIOIHEHHE CaMOCTOSTEILHOM pa6OTBI 10 TEMC ((KJ'IaCCI/I(I)I/IKaHI/IH 1 MCXaHU3MBI
Oparn4eCKux peaKuHﬁ».

3. BrinoaHeHne caMoCTOSATENBLHOM pa6OTLI 10 TEMC ((KJ'IE[CCI/I(I)I/IK&I_[I/I}I, HOMCHKIJIaTypa U
HU30MCEpU OPTraHUYCCKUX COCIUHEHU.
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HeMoncmpayuoHHslil 6apuanm
Ne Coaep:xanHe 3a1aHHSA Maxc.
3agaHHS fann

1 HasosnTe c1eayronmme CoeaHHeHNA MO HoMeHKTaType HEOITAK: 1

CH:
]

CH;=CH-CH,—C—CH,—CH:
& =cu,

CH ;—C —(CH )s— CH=CH —COOH
Il

(5

TpuseanTe CTPYKTYpHBIe GOPMYIIE CTEXVIOLIMX COeXHHeHMH: 15
a) 2-rHApoKRcHOYTaHAHOBaS KHCI0Ta; 0) 2-MeTHI-2-mpem-
SYTOKCHIP 3 B) 2-H30-IPONH.I-5-MeTHIPEHOI.

3 HamicaTts BCe BOSMOXHBIE HSOMEDE! A4 COEJMHEHHMA COCTaBa: 1.5
C4HsCl u HassaTs MO pPALMOHATBHOH H CHCTEMATHHYECKOH

HOMEHKIAType. YKasaTe CIPYKTypHBIE, TeOMeTpHUecKHe,
ONTHYECKHE H30MEpEL.
4 HsoOpasurs mpoesumaMy  HBIOMAHA  BCE  BOSMOMHEIE 0.6

KOH(OPMAHOHHEIe HOPME! 1A COeTUHEHAA:
2.3-audpombyTan.

Bun CPC: *[loarotoBka k NpakTUYECKUM / 1TaOOpaTOPHBIM 3aHSITHUSIM

1. [ToaroroBka K BBITIOJHEHUIO M OTYETY 1O JIA0OPATOPHOM padoTe:

JlaboparopHas padoTa «KauecTBeHHbIN aHAIN3 OPraHUYECKUX COETUHEHHI (2 )

MeTto1uKy BBINOJIHEHUS, TPEOOBaHMSI K OTYETY U KOHTPOJIbHBIE BOIPOCHI 110 J1a00paTOpHOM
pabote cMm. B mocobun [1].

KoHTponbHBIE BOITPOCHI

1. B kakume HeopraHmyeckue COEAMHEHHS TMEPEeBOJSAT YIIepod-, BOJOPOI-, U
XJiopcoepKaliie OpraHundeckiue COeIUHEHUs sl KaYeCTBEHHOIO OIpPENIeNeHNs] COOTBETCTBYIOLIUX
anemMeHTOB? [loueMy MIMEHHO B 3T HEOPraHUYECKUE COCTUHEHHUS !

2. B uem cmbica npoOsl beitnbiireiina?
2. [ToaroToBka K BompocaM CEMUHAPCKOTO 3aHSTHS
Tema 2.

OcCHOBHBIE TIOJIO)KEHUST TEOPUU CTPOCHUSI. XUMHUECKast CBSI3h (2 )
Bomnpocsr mist oOcyxnenus:
1. [IpenMeTt opraHuYeCcKON XUMUU.

2. Kpatkwuit uctopuueckuii 0030p pa3BUTHSI OPraHUYECKON XUMHUH. POJIb pyCcCKHX YUEHBIX
B Pa3BUTHH OPraHUYECKON XMMHH. 3HAUEHHE OPraHUYECKOW XMMUU B IPOMBIIIIICHHOCTH U CEIbCKOM
XO03SICTBE.

3. Oco0OeHHOCTH 3JIeMEHTa YIJIepoJa U XapaKTepHbIE YePThl OPraHUUECKUX COCIUHEHUH.
DneMeHTapHBIN aHAINU3 U OTpe/IesIeHue MOJIEKYISPHBIX (GOPMYII.

4, Teopust crpoeHust oprannyeckux coenuuenui A. M. bytineposa

5. [Ipupoa XuMHUUECKOH CBSI3U.

6. Tunel XUMHYECKOH CBSI3U.

6. 1. Nonnast cBSI3b.

6.2. KoBanentHas cBs3b. CiocoObl 00pa3oBaHus KOBAJIEHTHOU CBSI3U.

6.2.1. HenonsspHas v noJisipHasi KOBaJICHTHBIE CBS3H.

6.2.2. JIOHOpHO-aKIENTOPHAs CBS3b.

6.3. BonopoaHast cBsi3b.

7. MounekynsapHo-opOuTanbHasi Teopus 00pa30BaHUS XUMHUYECKON CBS3H.
8. ®du3nyecKre CBOMCTBA KOBAJIEHTHOM CBS3H.

8.1. JliuHa cBs3H.

8.2. DHeprus cBsI3M.

8.3. [lonsipHOCTD M NOJIAPU3YEMOCTD CBSI3H.

3aZ[aHI/I$[ " YIIPpA)KHCHUSA [JI CaMOCTOSTEIbHOM pa6OTLI 10 TEMC

HeMoHCmpayuoHHbIIL 6apUAHM

Ne Copep:xanne 3aJaHHA Maxke.
3agaHHSA faan
1 Ormpmrrre MexXaHHSMBI P €aKITHI PATHKATEHOTO NPHCOeIHHEHNA HA 25

2

(]
[
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Oxapakrepusyiite xumudeckuid smemMeHT Ne 35 Ha OCHOBaHMM €ro TIOJIO)KEHHUS B
MIEPUOIMYECKON CHCTEME IO CIENYIOLIEMY IUIaHy: COCTaB U 3apsl sipa u3oromna J; oOliee 4uciio
3JIEKTPOHOB B aTOME, UX paclpeesieHUE 110 SHEPreTUYECKUM YPOBHSIM U HOIYPOBHSM (3JIEKTPOHHAS
¢dopmyna); cCeMEHCTBO AIIEMEHTOB; METAJII WIM HEMETAJlI, MAaKCUMaJIbHbIe 1 MUHUMAJIbHBIE CTEIICHU
OKHCIIEeHHS, (OpMyJia BOJOPOJHOTO COCAMHEHUS, (opMysa W THII BBICHIETO OKCHIa, (popmyna u
XapaKTep COOTBETCTBYIOLIEIO €My THIPOKCUA.

HanwumuTe snekTpoHHbIE KOHDUTYpAIi HOHOB
Na+, Ca2+1I .
2. JlaiiTe onpeneneHus CIeIyroIuM TOHATHAM:

SHEPTHUS CBS3HU, JUTMHA CBSI3H, MOJAPHOCTH CBS3H, JIEKTPOHHAS OpPOUTANb, KOBAJICHTHAS CBS3b.
4. C TOYKHM 3peHHs DJIEKTPOHHOW W MOJEKYISIPHO-OpPOUTAIBHON Teopuil 00pazoBaHHA
XHMHUYECKOH CBSI3U M300pa3uTh 1 00bsICHUTH cTpoeHue OyruHa-1 (HC=C-CH2-CH3).

S. OOBACHUTH C TOYKH 3pEHUsSl DJIEKTPOHHOIN TEOpUH 00pa30BaHUS XUMHUYECKOM CBSI3U
CTpOEHUE: a) ITaHa; 0) 3TEHA; B) 3TWHA; I') MPOTHMHA; 1) OyraaueHa-1,3; e) OyruHa-2.
1. [Ipu cxwuranum 0,5 MOIB HEKOTOPOTO ITUKIMYECKOTO yrieBojgopona X Bo (drope

obpazoBaiocs 220r derbipexdropuctoro yriepoma u 10000 T dropoBomopoma. YcraHOBUTE
MOJIEKYIIIpHYI0 (popmyny yriaeBogopoaa X. OObsCHUTE KakuM 0Opa3oM MEHSETCS peaKIMOHHas
CIIOCOOHOCTH B Py TAJIOT€HAJIKAHOB U C YEM 3TO CBSA3aHO?

Jlutepatypa: 2-7, 14.

Tema 3.

Teopus HanpaBiaeHHbIX BasleHTHOCTEH. ['MOpuan3anus opouranei (2 1)

Bomnpocsr mist o6cyxenus:

1. BanenTHBICe COCTOSHUS aToMa Yriiepo/ia B MOJIEKYJIaX OPTaHUYECKUX COCTMHEHUH.

1.1. DnexTpoHHass KOH(UTYpalus aToMa yriepoja B HEBO30YKICHHOM U BO30YKICHHOM
COCTOSIHUH.

1.2. Terpasapuyeckast uiu spg-m6pnz[1/13aum. 6-, 1-CcBsizu.

1.3. TpuronanpHas uin spz-m6pnz[1/13aum.

1.4. Jluneitnas wi SP-ruOpUaA3aIHSL.

2. I'mOpumuzanus opburtaneli a3oTa W KHUCIOPOJa B COSAMHEHHUSX C BOJOPOJIOM U
YTIEPOIOM.

2.1.  DnexTpoHHas KOHQUrypalys aTOMOB a30Ta U KUCIOPO/Ia.

2.2.  T'mOpunuzaryst aTOMOB a30Ta M KMCJIOPO/Ia.

3amaHus ¥ yOpaxHEeHUS JJIsl CaMOCTOSITeNIbHOM paboThI 10 TeMe

1. Uem oTiiMyaeTcsl AJIEKTPOHHAs KOHQUrypalus aromMa Yriepoja B OCHOBHOM U B
BO30YXKJICHHOM COCTOSIHUSIX?

2. [IpuBeaute mnpuMepbl COCAWHEHUH C Ppa3NMUYHBIMU THIAMH TUOpUIU3ALUN
AIIEKTPOHHBIX OpOUTANEH aTOMOB.

3. C TOuKM 3peHHs AIIEKTPOHHON W MOJEKYISIPHO-OPOUTANBLHOM TEopHuil 0Opa3zoBaHUs
XMUMHUYECKON CBS3M M300pazuTe U OOBSCHUTE CTPOCHHE dTaHa, MpOMeHa, OyTuHa-2. YKaxuTe U
00BsACHUTE THOPUIN3AIUIO ATOMOB YIIIEPO/Ia, TUIIBI 1 OCHOBHBIE XapaKTEPUCTUKHU CBSA3CH.

4. Kakoii Tun ruGpuauzanuy aToMa a30Ta B CISAYIOIINX COSTUHEHUIX:

CH3-NH2, C2H5-NH-CH3, CH3-CN, C2H5-C=NH, C3H7-N=0, N2?

N300pa3ute 3TH MOJIEKYIBI C TOUKU 3PEHHUS MOJICKYIISIPHO -OpOUTAILHOM Teopun 00pa3oBaHus
XUMHUYECKOH CBS3H.

5. Kakoii Tun rubpuan3anuu aroMa KUciaopoa B CIeIYIOMINX COSTUHEHHSIX:

H20,C 2 H 5-O H,CH 3-COOH,C2H 5-CO-C2HS5,H2C03,02

? N300pa3ute 3TH MOJIEKYNIBI C TOYKH 3pPEHHUS MOJIEKYISIPHO-OPOUTATBHOW TEopuu
00pa30oBaHUs XUMUYECKOU CBS3H.

6. N300pa3uTh M OOBSICHUTH C TOYKU 3pPEHHUS MOJICKYISIPHO-OPOUTATHHONW TEopuu
oOpa3oBaHUsI XMMHUYECKON CBSI3M CTPOCHHWE: a) MpomaHa; 0) mporeHa; B) OyreHa-1; T) mpomuHa; 1)
OyraaueHna-1,3; e) OyruHa-1; x) OyTuHa-2; 3) TaHOMA; M) STHJIAMUHA; K) XJIOPATAHA; J1) dTaHAJIs.

7. Kakoii tun rubpuams3anuu CBOMCTBEHEH aroMmaM ranoreHoB? M3o00pa3uTe CTpoeHHE MOJIEKYI
XJIOpMETaHa W OpOMdITaHAa C TOYKM 3PEHUS MOJICKYISPHO-OPOUTANLHOW TeopHil 00pa3oBaHuUs
XUMUYECKON CBA3U.
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8. KaxoBbl oTninunTeNbHBIE CBONCTBA G- U TT-CBS3CH?

Jlutepatypa: 2-7, 14.

Tema 4. PacmpeneneHue 3JIEKTPOHHON IUIOTHOCTH B MOJIEKYNe. DIEKTPOHHBIE 3(PQEKTHI.
[Tonsartue o pe3onance (2 4)

Bormpockr st 00CcykaeHus:

1. BHyTpUMOIEKYIIApHBIE 3JIEKTPOHHBIE B3aUMOICHCTBHYS.

1.1.  VHIyKTUBHBIA dPQEKT.

1.2.  DddexTsl conpsiKeHHs.

2. Pe3onanc.

2.1. Ucropus Bompoca.

2.2. [IpaBusna HanmucaHus PE30HAHCHBIX CTPYKTYP.

3anaHus U ynpaKHEHUs JJI CaMOCTOSITENIbHOM paboThI IO TeMe
JaiiTe onpeneneHne MOHITHIO «UHIYKTUBHBIA D PEeKT?.

UTto Takoe conpsKEHHbIE CUCTEMBI?

Kakwne BuabI CONPSHKEHHBIX CHCTEM BaM U3BECTHBI?

JaiiTe onpeieneHne MOHITHIO «MEe30MEPHBIN D PerT».

Kakne (yHKIMOHANBHBIE TPYIIBI OTHOCAT K ODJIEKTPOHOIOHOPHBIM, a KaKHe K
AJIEKTPOHOAKIIETITOPHBIM 3aMECTUTENSIM ?

6. VYCIIOBHBIMH CHMBOJIaMU TOKaXXHTE HAaNpaBiI€HWE HHAYKTUBHOTO U ME30MEPHOTO
3pPeKTOB B  CIEAYIOMHX coenuHeHWsX: Kakue (QyHKIMOHANBHBIE TPYNIBI  SBISIFOTCS
AJIEKTPOHOJOHOPHBIMH, a KaKHe 3JIeKTPOHOAKIIENTOPHBIMU ?

7. VYCIOBHBIMH CHMBOJIAMH TOKQ)XUTE HANpaBJICHWE WHAYKTUBHOTO W ME30MEPHOTO

ok 0N E

3¢ (}HEeKTOB B CIEAYIOMNUX COCTUHCHUIX:

! = 20 A
a)CHy-CHy—F  6)CHyCHy—CH=CH 5)CH3-C7 1 Cl—CH €7
H oH
@ 0 (0]
2)CHy=CH—N7 o 9CH-CH—CI %) CHy=CH—CZ 3)CH;=CH—CF3
0 H

Kakne  ¢yHKUMOHaIbHBIE  TPYNNbl  SBISIOTCA  3JCKTPOHOJOHOPHBIMHM, a  KakHe
AJIEKTPOHOAKIIETITOPHBIMU?

8. B coemuHeHmsx 1), €), k), NOKa3aHHBIX B YyNpaXHEHWU 6, M300pasuTe paclpeeiiCHHE
AJIEKTPOHHOM TNIOTHOCTH HAOOPOM PE30HAHCHBIX CTPYKTYP M ME30MEPHOU (OPMYIIOii.

/0 /O
- v #
NED C-om Ccn
a) &) E) )

NH

du;

7 @yo
CH N
;:Q’/ r‘CH_: ;’©/ ~0®

Kakne n3 CICAYHOIIUX IIap CTPYKTYP SABJISIFOTCA pe3OHaHCHBIMI/I?

&: 68
. I [ s @ @ .
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10. Jnist K101 mapbl yKa3aHHBIX BBIIIE PE30HAHCHBIX CTPYKTYP ONpEACTIUTe, KaKas
CTPYKTypa cTabHIIbHEE.
11. B kakux ciydasix UMeeT MECTO CONpsKEHUE? YKaXKUTE TUIT COMPSIKEHMUSL.

Tema 5. KucnotHocTh U1 OCHOBHOCTH B OpraHMYECKON XuMuu (2 1)
Bomnpocs! st 06cyxaenust:

1. Teopus kucnot u ocHoBaHui bpencrena.

1.1. Kucnots! bpencrena. Ilonarue pK a

1.2. dakTopsl, BIUSIOMINE HA CHITY KUCIIOTHI.
1.3. OcuoBanus bpencrena. [Toustue pKb

1.4. dakTopsl, BIUAIOMINE HA CUITy OCHOBAHUSL.

2. Teopus kucnot u ocHoBanui Jlprouca.

3agaHus U yIpaXHEHUs ISl CAMOCTOSATEILHON pabOTHI 1O TEMe

1. Uto Takoe kucnora mo reopun bpencrena?

2. Uto Takoe ocHOBaHUE 10 Teopuu bpencrena?

3. Kaxum oOpazom nocturaercs KMCIOTHO-OCHOBHOE paBHOBecue? [1o kakoit
XapaKTEPUCTUKE CYIST O CUJIE KUCIOTHI?

4, Uto Takoe kucnota o teopuu JIptonca?

5. Uto Takoe ocHOBaHUE 10 Teopuu JIbronca?

6. [Ipenckaxute OTHOCUTENBHYIO KUCIIOTHOCTD CJIEAYIOIINX COCTMHEHUMN:

a) metusnoBoro cnuprta (CH3OH) u metunamuna (CH3NH2);

6) metunosoro cnupta (CH30H) u tTuomeranona(CH3SH).

7. Kaxkoe coennaenme u3 ka0 mapsl Oyaet 00jiee CHIBHONW KUCIOTOM:

a) HO+ unmu H20 ; 6) NH2 nmm NH3+,

B) H2S nnmu HS™;

r) H20 nnmn OH™? Kakast 3aBUCUMOCTB CYIIECTBYET MEXKAY 3apSAI0M M KUCIOTHOCTHIO?

8. Pacrionoxxure B psij 0 yBEIUYEHUIO OCHOBHOCTH CJIEIYIOIINE COSAUHEHUS:

a) F-, OH™, NH2-,CH2;

0) HF,H20,NH3

B) CI',H ~,SH™;

r)F-,Cl-,Br;

n)OH™,SH™,SeH".

9. [IpenckaxuTe OTHOCUTENIBbHYIO OCHOBHOCTH (roprcToro metuia (CH3FMerumoBoro
crimpra (CH30H) u metunamuna (CH3NH2).

10. Ha3BaHHbIe HIKE COEIMHEHUS PACIIONIOKUTE B OPSAKE BO3PACTAHUS KUCIOTHBIX
cBorictB. [IpuBenuTe 0ObICHEHHE.

a) OTaHo, peHos, BojIa, yKCycHasi KUCIIOTA.

0) YkcycHast, TUMETHIIYKCYCHasl U MypaBbUHAs! KUCIOTHI.

B) YKCyCHas1, THAPOKCUYKCYCHAsI, HUTPOYKCYCHasl U (PTOPYKCyCHAass KUCIOTHI.

11. HazBannble HI)KE OCHOBAHUS PACIIONIOKHUTE B MOPSIKE BO3PACTAHUS OCHOBHBIX

cBoiictB. [IpuBenuTe 0ObSICHEHHE.

a) MetaHoJ1, METUJIaMUH, aHWJINH.

6) MeraHodn, nmponaHou-2, heHo.

B) AMMMaK, 3TUIAMUH, TU3TUIAMUH, allTAaMHI.

12. HanumuTe ypaBHEHHE KHCIOTHOM AMCCOLMAIMM JUISL KaXJOTOo M3  CIEAYIOIIHUX
coeMHeHui: a) ataH; 0) Toyon (mo CH3-rpymnne); B) HUTpOMETaH; I') alleTHIIEH; /1) TPUHUTPOMETaH.
Pacrnionoxure 3TH COETUHEHHUS B Psiji B MpPsIKE BO3PACTaHUs KUCIOTHOCTH. OTHECUTe ClleAyrolue
3HaueHus pKa k ykazanubIM coequnenusiMm: 0, 50, 41, 25, 10, 2.

13. Pacnionoxurte nepeyrcieHHble HUKE KapOOHOBIE KUCIOTHI B MOPSJIKE BO3pACTAHHS
KUCTOTHOCTH. [[st aToro oTHecute naHHble 3HadeHus pK a (2.47, 4.76, 2.85, 4.31, 2.57, 1.68) k
yka3zanHeiM coeauneHusMm: a)O2NCH2COOH, 6)CICH 2 COOH B) PhNCH 2 COOH, r)FCH
2COO0OH; nm)NCCH2COOH; e)CH 3 COOH. OO0wsicHuTe psn BO3pacTaHUs KUCIOTHOCTH, yKa3aB
ANIEKTPOHHBIE YPPEKTHI.

14. 3aBepluuTe ypaBHEHUs peakuui, npocrasbTe HOII, ykakure 3apsapl Ha aTomax B
MIPOAYKTaxX peaKIui:

a) (CH3)2NH+BF3—
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6) C2H50C2H5+BF3—
B) Br2FeBr3—

r) CH3CH2F+BF3—
m1)CH3CH2CI+AICI3—
15. 3aBepmmute ypaBHeHuUs peakiuil, npocraBbre HOII, ykaxkuTe 3apsiipl Ha aToMax B

MIPOAYKTaxX pEeaKI:

cBsI3U?

a) CH3CH2Br + ZnBr2—

6) CH3Br + FeBr3—

B)CI-C+FeCI3—
Tema 6-7. Knaccuukanus 1 MexaHU3M OPraHUYeCKUX peakiuii (4 1)
Bomnpocs! st 06cyxaeHust:

1. [ToHsiTHE O XMMUYECKON peakunu. Pearupyronme akTHBHbIE YaCTHIIbI.

2. Tumbl pa3pbIBOB KOBAJIECHTHOM CBSA3H, B 3aBUCUMOCTH OT aTaKyKOLIEH YaCTHUILIbI.
3. [Tonsatue o MexaHU3Me peaKInu.

4, Knaccudukanus 1 MexaHu3Mbl XHMUUYECKUX PEAKIIUM.

4.1. Peakiuu 3aMeIIeHUsL.

4.1.1. PagukanpHOE 3aMEIEHUE.

4.1.2. DnexTpoPrIbHOE 3aMEIICHHE.

4.1.3. HykneodunbHoe 3amemienne: MoHoMouiekysipHoe (SN 1) u oumonexkynsapraoe (SN2).
4.2 Peakunu NpucoeITMHEHUS.

4.2.1. PagukanbHO€ NpUCOECTMHEHUE.

4.2.2. 3nexTpoPrIbHOE TPUCOCTUHECHHE.

4.2.3. HykneoduibHOE TPUCOETNHEHNE

4.3. Peakiuu OTIIEIIJICHUS.

4.3.1. PanukanbHOE OTIICIIIICHUE.

4.3.2. DnexTpopuIbHOE OTIICTIICHHE.

4.3.3. HykneodubHoe oTmermienue: MoHomodiekysipHoe (EIN1) u 6umonexynsapuoe (EIN2).
5. [TeperpynmupoBKH.

3amaHus ¥ yIpaXHEeHUS JJIsl CaMOCTOSITeNIbHOM paboThI IO TeMe

PackpoiiTe cyTb MOHATHS «MEXaHU3M XUMUYECKOU PeaKIum».

Kakum o0Opa3om moiryyarorcs CBOOOJHBIE PaIuKaibl?

Kakumu cBoiicTBa XapakTepu3yrTcs HYKIeOoQHI U 3IeKTpoduin?

Kakue yacTuipl noinydarorcs B pe3yabTaTe reTepoIMTUYECKOTO Pa3pbiBa KOBAJICHTHOMN

Kakum o0pazom kiacCUPUIUPYIOT XUMUYECKHE pEaKIi B OPraHMYeCcKOil XuMuu?
Kakue gakTopsl BIUSAIOT Ha CKOPOCTh PEAKIIUU HYKIICO(DUIHHOTO 3aMEeIeHHS ?
Hanumure MexaHu3M peakiuy paauKalbHOTO 3aMEIIeHUs Ha TpuMepe OpOMHUpPOBaHUS

Noon h~owpbdE

2-MeTtunOyTaHa.

8. Pacimmdpyiite MexaHH3MBbI CIEAYIONINX PEAKIIHI:

AlBr, Be
a) + By, —= ~ HBr
H,O

6) CH,~CH—CJH, + NaOH ——= CH,~CH=CH—CH, + Nal

I

H
B) CH,~CH=CH, + HBr —— CH,~CH—CH,

Br
H, SO,

r) CH,—CH-CH-CH,— = CH,~C=CH-CH,

|
CH, OH CH,
9. I[OHI/II_HI/ITC MPOAYKTHI U HAMMUIIUTC MCXaHHU3MBbI CJICAYIOINX XUMHUYCCKUX pCaKHHﬁZ
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Vo

a) CH, —~CH-CH-CH, + I,

CH, ¢x,

CH, HO
6) CH-C-CH, + NaOH ——

Br

CH,

CIHPT

B) CHCH-CH-CE + N:OH

Br
H.SO
r) @ + HNO, ——

5) C;~C =CH-CH, + HCI

CH, H
: COHPT
e) CH- (}H— (IZH—CHS + 2NaQH ———=
Cl C
Tema 8.

N3omepust B opranmdeckoit xumuu (2 )
Bomnpocs! st 06cyxkaeHust:

1. [IpencraBieHust 0 XUMHUYECKOM CTPOCHUU MOJIeKyIL. [IoHsATHE «cTepeoXuMUsi».
2. [Tonsitne «nzomepus». Knaccupukanus nusoMepun B OpraHu4ecKoi XUMHUH.

3. CrpykrypHas uzomepusi. Buabl CTpykTypHOU H30MEPHH.

4, CrepeousomMepusi.

4.1. 'eoMmeTrpuueckas U3o0Mepus.

4.1.1.1luc u TpaHc-u30Mepusl.

4.1.2. Z n E -m3omepus. [IpaBuna crapmmuHcTBa TpyIi.

4.2. Onruueckast U30MepHsl.

4.2.1. TepMHHBI, HCTIOIBb3YEMBIE IIPH PACCMOTPEHUH ONTUYECKON N30MEPUU. Y CTIOBUS

CYIIECCTBOBAHUS ONITHUYCCKUX U30MCPOB.

[Toctpoenue npoeknuii uiiepa.
4.2.2. D, L —HOMeHKIaTypa.

4.2.3. R, S -HOMeHKIIaTypa

S. [TonsiTue o KoHpOpMaIHIX.

3aaHus U YIPaKHEHUS 7151 CAaMOCTOSITEIbHOM paboThI 10 TeMe

PackpoiiTe cyTh HOHATHUS «CTEPEOXUMUS.

UYro takoe «u3omepusi»? Kakue ee Bubl Bbl 3HaeTe?

Pacmndpyiite noustue «CcTpykrypHas uzomepus». Kakue ee BUIbl BaM U3BECTHbI?
Yem 00yCIIOBICHO CYIIECTBOBAHUE FEOMETPUUECKUX U30MEPOB?
[lepeuncante OCHOBHBIE MPaBUJIa CTAPIIMHCTBA TPYIIII.

KakoBbI yc0BHs CyIIECTBOBAHHS ONTUYECKUX U30MEPOB?

Kakum o6paszom crposrcs npoekuun Ourmiepa?

PackpoiiTe cyTh HOHATHI «KOHDOPMAITUI» U «KOH)OPMEPHI».

N3006pa3ute Bce BO3MOXKHbIE CTPYKTYPHBIE H30MEPHI IIEHTaHA U XJIOpOyTaHa.

©COoNO~LNE

10.

N300pa3ute cTpyKTypHBIE H TEOMETPUYECKHUE U30MEPHI IEHTEHA, HA30BUTE U30MEPhI

COTJIACHO ITUC-, TpaHc- u Z -, E-HoMeHkatype.
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11. Pacnionoxure rpynmsl B MOPsIAKE BO3PACTAHUS UX CTAPILICHCTBA!

a) —OH, —Br-1-O CH 3-CH3, —CO, OH, —CN,;

06) -CH20H-CI, -COH, —-OCH 3-C

2 H5-CONH2,-NO

12. N3006pa3ute Bce BO3MOKHOM HU30MEPHI C aCCHMETPUYHBIM aTOMOM YIJIepoJa U
COOTBETCTBYIOLIME UM ONTUYECKHE U30MEPHI VIS CIAEAYIOIINX COCTUHEHUI:

a) CH-CH;6) -CH(OH)—-COH, B) CH—(CH=—CH( Br )-C OOH. HazoBute nzomepsi

cornacao D -,L —u R -, S-Homenkmarype.

13.  M3oOpasure ¢ momompto npoeknuii HetoMena Bce koH(popmaiuu i Oyrana, 2-
Woamnpornana, 1,4-1MMeTHIIIMKIOreKCaHa.

Tema 9. Knaccudukarysi 1 HOMEHKIATypa OpraHMYeCKHX COSIMHEHUH (2 1)

Bomnpocsr mist o0cyxienus:

1. Knaccudukanus opraHMuecKux coeAMHEHUH.

2. Homenxknarypa opraHu4eckux COeIMHEHNN.

2.1. TpuBuanbHas HOMEHKIATYpA.

2.2.  ParnumoHajpHas HOMEHKJIATYpA.

[Moxarorosneno B cucreme 1C:Yuusepcuret (000000336)

2.3.  Cucremarnueckas HoMeHKIaTypa. [loHsITHE 0 PYHKIIMOHAITBHOH TpyIIIIE.

3aaHus U ynpaKHEHUs JJI CaMOCTOSITENIbHOM paboThI IO TeMe

1. Ha yem ocHOBaHa coBpeMeHHas KiacCU(pUKAIHS OPTaHUIECKUX COCTMHECHUI?

2. Ctpoenue yrieBoJ0pOTHOTO CKelleTa KaK KiIacCu(DUKAIMOHHBIE MPU3HAKH
OPraHNYeCKUX COCTMHEHUH.

3. HazoBuTe 0CHOBHBIE KJIACCHI OPraHUYECKUX COCTUHEHUH.

3. OyHKIIMOHAJbHAS TPYyNIa — BAXKHEHIINN 3JIEMEHT CTPYKTYPhI COEAMHE-HHUS,
OTIPEEISAIOIUN €r0 PeakKIIMOHHYIO CITIOCOOHOCTb.

4, Kakue BUIbl HOMEHKIATYpbl OPraHUYECKUX COCTMHEHUN BaM U3BECTHBI?

5. OcHoBHbIe TpuHLUNBI HOMeHKIaTypsl [UPAC.

6. [TpUHIUIIEI TOCTPOCHUSI CUCTEMATUYECKUX HA3BAHUM.

7. TpuBnanpHas U palMOHAIBHAS HOMEHKIIATYPHI.

8. Ha3oBute no cucreMarnueckoi U paiMOHAIbHONM HOMEHKJIATYpE CIEIYIoLue
COCIMHEHMUS:

OH CH, 0 0
a) @ Q CH~CH-CH-CZ_  CHCH—CH—C{
- | sy
H,C » oH Br 1 CH, =C

9. HanwumuTe 10 Ha3BaHUIO CTPYKTYPHBIC (POPMYIIBI BEIIECTB:

a) TPUMETWIAITUIMETaHa, 0) TMMETHIIM30NPOIMIIMETaHa, B) 2,2-AUMe-THIICHTaHa, T) 2,2-
JUMETHIITIEHTaHOHA-3, 1) METWIIMIIPONUIMETAHa, €) STHIBTOPOYTUIIAMHH; 3K)
METHJIIUATHIIM30TIPONIUIaMuH, 3) 3,4-TMMETHII-5-3TOKCHOK-TaHa, M) 2-MeTWiI-3,5,5-TpuaTni-7-
MPONIIICKAHAIS.

10. K kakmm kaccam OpraHu4eCKux COCIMHEHUN IMPUHAJICIKAT BCIICCTBA:

0 0
CH-C-CH-CZI CH;—CEC—CIH—C\
H.C 0 (I; ér OH I O-cH,

O—CH,

0 CH,I
CH-CH-CH-CZ_ ) CH,~CE-0-CH,~-CH,
o on NG o CHE

c=c-_c?
~a

Jluteparypa: 2-7, 14.

MoayJas 2. Yraesoaopoasbi (36 4.)

Bun CPC: *BrinonHenne MHAWBHIYaTbHBIX 3aTaHUMA

1. BrimosHeHne caMoCToSITeNbHON paboThl IO TEME «AJIKaHBD».
CamocrosTenpHas paboTa «AJKaHbDY

JIeMOHCTpalMOHHBIN BapUaHT

1. BaneHTHOCTB yriiepoja B OpraHUYeCKUX COCTUHEHUX PaBHA!

a) [;6) II; B) III; ) I'V.
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2. O6mias GopmMysa aJKaHOB HEUKJINYECKOTO CTPOCHUS:
a) CnH2n—6; 6) CnH 2 n —2; B) CnH 2 n;

3. Uucno c6-cBs3eil B MOJIEKYJIE XJIOPMETaHa PaBHO:
a)1;0)2;8)3;r) 4.

4, YcTaHOBUTE COOTBETCTBUE MCKAY Ha3BaAaHMECM BCIICCTBA U q)OpMy.HOﬁ €ro romMoJjiora.
X
Haszeanue sewecmea Popmyra zomor02a
1) 2-xmopnpomnas. a) CH;—C(CH;),—CH,—CHj.
2) 2.2-AMMETHI-NPONAH. 6) CH,Cl-CHCI-CH,-CH—CHj.
3) 1.2-auExn0pdyTaH. 8) CH,CI-CH,—CH(CH;)-CHj.
4) 2-MeTHI-1-X7T0pOYTaH. r) CH;—CHCI-CH,—CH;.
1) CH;—CH(CH;)-CH,Cl.

5.M3omepoM 2-meTriirenTana siBJseTcs:

a) 2-METUJIOKTaH;

0) 2, 2-TUMETUNTEITaH;

B)H-OKTaH;

') 2-METHJITeKCaH.

6.CymMa k03¢ (GUIIMEHTOB B YpaBHEHUHU PEAKIIMH [TOJIHOTO CrOpaHMsI FeKCaHa paBHA:

a) 10;6) 21; B) 35; 1) 47.

7.Peakuys n30MepU3alnN ATKAHOB IMPOTEKAET:

a) npu temnepatype Huxe 0 °C;

0) py MOHMKEHHOM JIaBJICHUH B CUCTEME;

B) B atMoc(epe KHCIopoa;

T') B IPUCYTCTBUH KaTalln3aTropa.

2. Brinonnenue camocTosITensHON paboThl IO TeMe «AJTKEHBI. AJTKUHBD).

CamocrosTenbHas paboTa « AJIKEHBI. AJTKUHBDY

JIeMOHCTpaIMOHHBII BapUaHT

1. O6mas dpopmyna ankenos:a) CnH2n—6; 6) CnH 2 n—2; B) CnH 2 n; r) CnH 2 n +2.

2. IlenTen-2 u 2-MeTUIIOyTEH-2 SBIISIOTCS U30MEpPaMH, U 3TO:

a) U30MEepHS YIIIEPOTHOTO CKEJIeTa;

0) MPOCTPaHCTBEHHAS U30MEPHSI;

B) M30MEpHUSI MOJIOKEHUS TBOMHOMN CBSI3H;

') ME@XKKJIaCCOBAast U30MEPHSI.

3.IIpucoenunenue BObl K HEMIPEAEIbHOMY YTIIEBOJIOPOY Ha3bIBAETCS peaKLIUeH:

a) THIpaTaIuy;

0) meruaparaiuu;

B) THJIPUPOBAHMS;

T) JIeTHIPUPOBAHHUSI.

4.1lpu B3aumopelictBuu OyTeHa-1 ¢ OPOMOBOJIOPOJOM aTOM BOJOpOJA MPUCOEIUHSETCS K
aToMy yriiepoja, HoMmep KOTOporo:

a)1;0)2;8)3;1)4.

5.1Ipu nUTEnsHOM MPOITYCKaHHUH MPOTHIIEHA Yepe3 OPOMHYIO BOAY HAOII0AaeTCs:

a) BBIMAJICHUE 0CAIKa;

0) oOecrBeunBaHUE PacTBOPA;

B) OKpallluBaHUE PacTBOpPA B CHHUH 1IBET;

I') OKpalIMBaHNE PACTBOPA B MAIIMHOBBIH 1[BET.

6.006mmas Gpopmyna aJTKuHOB:

a) CnH2n—6; 6) CnH 2 n-2;8) CnH 2 n; r) CnH 2 n +2

7. Hucrno m-cBsi3eil B MOJIEKyJIe MPOIKMHA PaBHO:

a) 1;6) 2;8) 3; 1) 4.

8. byrun-1 sBsIeTCs MEXKIACCOBBIM M30MEPOM BEIECTBA, HA3BaHUE KOTOPOTO:

a) OyreH-1;

0) OyraH;

B) IIUKJIO0YTaH;

r) Oyraauen-1,3.

9.11pu B3anmMoaelictBun 1 Moub nponuHa ¢ 1 MoJib

XJi0pa oOpa3zyercsi:

a) 1,1-muxnopnpomnan; 0) 1,2-auxnopnponasx;
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B) 1,2-muxnoprponen-1; r) 1,2-muxnopnporneH-2.

10 BrimosmHeHHe aOMalIHEH KOHTPOJbHOW paboTel «llpexenbHble W HempeaeabHBIE
YIIE€BOAOPOIBD).

KonTtponsHas pabdota «

[IpenenbHble U HENPEAEIBHBIE YTIIEBOA0POIbI»

JIeMOHCTpalMOHHBIN BapUaHT

1. Hamucars Bce BO3MOXKHBIE yrIeBOAOPOAbI IIUKINYECKOTO cTpoeHust coctaBa C7H14 u
Ha3BaTh UX.

2. [TonBepruyTe XJIOPUPOBAHMIO O] ACUCTBHEM CBeTa MeTaH. [IpeuioKnuTh MexaHu3M
peakuuu.

3. C ToUKHM 3peHHS MOJIEKYISIPHO-OPOUTAIEHON TEOpUN 00pa30BaHUS XUMUYECKOU CBSI3H
n300pa3uTh U OOBSICHUTH CTPOCHHE ITHIIAIICTUIICHA.

4. OCYHIGCTBI/ITB [peBpallCHU: NaOH(cnupT) MOAHMEpH3aLHA

[ ]+He A 3 B
S. [TonyunTs MeTun Oyraauen-1,3 BceMu U3BECTHBIMU CIIOCOOAMMU.

Bun CPC: *[loarotoBka Kk NpakTUYECKUM / JJaOOpATOPHBIM 3aHATUIM
1. [ToaroroBka K BBITIOJHEHHUIO M OTYETY 1O JIAOOPATOPHOM padoTe:
JlaGopaTtopHnast pabota

«[IpenenpHble U HEMpeIeNbHbIE YTIIEBOAOPOIBD (4 1)
MeTtoiuKy BBINIOJHEHUS], TPeOOBaHMS K OTUYETY M KOHTPOJIbHBIE BOIPOCHI MO JIaOOpaTOPHOU

pabote cM. B mocobun [1].
KoHTponbHBIE BOITPOCHI

1. Kakne cCyiiecTBylOT THIIBI WHUIMHUPOBAHMS paavKalbHOTO mpouecca? I[lpuBenure
MIPUMEPBI.

2. Kaxko#t 6pomupyronuii areHT MoMUMO 3JIEMEHTapHOTO OpoMa MOXHO HCITOJIh30BaTh B
peaKkuusIX paguKaibHOTO 3aMelleHus1? B uem ero npenmyiinectBo?

3. JlaiiTe onpeneneHue ENHOMY paJuKadbHOMY Tipoueccy. [IpuBeauTe MexaHusm.

4. Kak wu3mensiercss cnocoOHOCTh K paJUKaIbHOMY 3aMEIICHHUI0 MPH MEepexojie OT
MEPBUYHBIX K BTOPUYHBIM U TPETUYHBIM AJIKWUJIBHBIM paaukanaMm? OTBET MOsSCHUTE.

5. [IpuBeanTe MEXaHU3M peaKLUU AMMEKTPOPUIHHOIO IPUCOEAUHEHUS.

6. B kakux pacTBOpUTENAX MPOBOJAT IaJIOTEHUPOBAHUE HETIPEAETbHBIX COCTUHEHHI?

7. B kakux ycnoBusiX U IpH KakoOW TeMIeparype 0ObIYHO OCYIIECTBIISIOT OpPOMHUpPOBAHHE

osieuHOB? OTBET NMOSICHUTE.

8. Chopmynupyiite mnpaBwio MapKOBHUKOBA, COIJIACHO KOTOPOMY IPOHMCXOJUT
rujporaiorenuponanue onedunon. Korjga nanHoe npaBuiio He cobmogaetcs?

9. Kak meHsieTcs peakllMOHHasi CHOCOOHOCTh TaJIoOreHBOJAOPOIOB B PEAKIIUU
Ad E B psimy HI-HBr-HCI?

10. ITouemy pans rugpatanuu oJe(UHOB HEOOXOAMMO TMPHUCYTCTBHE MHUHEPATbHBIX
kuciot? [IpuBeauTe MexaHU3M peaklnH.

11. B npucyTcTBUM KakHMX KaTaln3aTOPOB MPOUCXOJUT AIEKTPO(PUIBHOE MPUCOEAUHEHUE
BOJIbI, CIIUPTOB U KUCJIOT K anieTuwieHam? [IpuBenute npuMepsl.
12. Hanumure ypaBHeHMs peakuuit OpoMHpoBaHMs (B NPUCYTCTBHM KaTalau3aTropa)

CIIEYIOIINX COETUHEHMI: a) Toiyona; ©0) HSTuiOeH30ja; B)M-KCH-JIONA; T) HUTPOOEH30I1a; 1)
xnopOen3ona. Kakue monokeHus 3aHUMaeT aToM OpoMa MO OTHOIICHHUIO K YK€ UMEIOIIUMCS B spe
3amectuTensiM? HazoBurte momydyeHHbIE COSTUMHEHUS.

2. [ToaroToBka K BOmpocaM CEMUHAPCKOTO 3aHATHUS:
Tema 10. Ankansr (2 1)
Bormpocs! st o6cyxkaeHus:

1. HaxosxaeHue alkaHoB B IPUPOJIE.
2. I'oMonorust 1 U30MepHst B Py AJIKaHOB.
3. Homenknatypa ankaHoB.

3.1 PanrioHanbpHasi HOMEHKJIATYypa.
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3.2 Cucremarnueckass HOMeHKiarypa. llpaBuiia HammcaHust Ha3BaHMH YIJIEBOJOPOJOB C
Pa3BETBJIEHHOMW LIETBIO.

4. Crpoenue ankaHoB. KoHhopMepsl B psiy alKaHOB.
o. CriocoObl MoITy4eHHsT aJTKaHOB.

5.1 CunTe3sl ¢ COXpaHEHUEM YTJIEPOJIHOTO CKelleTa.

5.2 CuHTE3BI C U3MEHEHUEM YIIJIEPOJHOTO CKEJeTa.

6. ®dusnyecKue CBONCTBA ATKaHOB

1. XHWMHUYECKUE CBOMCTBA aJIKAHOB.

7.1 Peakuuu paguKanbHOIO 3aMELICHUS.

7.1.1 'anorenupoBanue. MexaHu3M peaKIUK rajloreHUPOBaHUS.
7.1.2 HutpoBanue no KanosanoBy. MexaHu3M peakiuu.
7.1.3 CynedoxmopupoBanue. MexaHU3M peaKIuu.

7.2 JlelicTBuE BBICOKHUX TEMIIEPATYP.

7.3 Oxucnenue.

8. [IpakTrueckoe 3HAUCHUE AJIKAHOB.

3aaHus ¥ yIpakHEHUS ISl CAMOCTOSTEILHOM padOTHI IO TEME

1. [Touemy yriieBos0poabI ¢ obmiei dopmynoir CnH2n +2 Ha3bIBAIOTCS MpeaeIbHBIMU?
Kaxkwue erie Ha3zBaHUs TPUHSATHI IS 3TOTO KJIacca yTiieBOI0POIOB?

2. UTo Takoe roMOJIOTHYECKHUH P U TOMOJIoruueckas pa3sHocTh? [1o kakoMy mpu3HaKy
00BEIMHSAIOT BEIIECTBA B TOMOJIOTHYECKUE PSIBI?

3. Urto Takoe pamukan? Kakum 00pa3oM COCTaBIAIOTCS Ha3BaHUSA PaIUKAIOB
MPEJETbHBIX YIIEBOI0POJA0B?

4, Uem 00ycI0BICHO TOSBICHHE M30MEPOB Yy MPENEIbHBIX yriieBoaopooB? Kakoi 3to
BUJ U30MEpHUU?

5. Kakue yrnepoaHble aTOMbl Ha3bIBAIOTCSI NEPBUYHBIMU, BTOPUYHBIMHM, TPETUUYHBIMH,
YETBEPTUUYHBIMU ?

6. KakoBbl mpaBuna Ha3pIBaHWSA MPEICIbHBIX YIJIEBOJAOPOJOB IO PAaMOHAIBHON

HOMEHKJIaType? B ueM HegoCcTaTKu paliMOHAIbHON HOMEHKIATYphl?

7. KakoBbl mpaBmiia Ha3BaHWUs TMPEAETIbHBIX YIIIEBOJOPOJIOB IO CHUCTEMaTHYECKOMN
HOMeHKIaType? B dyem mnpeumyiecTBa CHCTEMAaTHUYECKOW HOMEHKJIATYpPbl 10 CPaBHEHHIO C
paloHaIbHOW HOMEHKJIATYPOUH U UCTOPUUYECKUMHU (TPUBHAIbHBIMH) HA3BAHUSMU.

8. VYkaxute crocoObl MOIydeHUs PEIEIbHBIX YTIEBOAOPOIOB.
9. KakoBo 351eKTpOHHOE CTPOCHHUE OJMHAPHOU CBA3U?
10. Kakwue Turbpl XuMU4ecKiX peakiyil XapakTepHbl Ui MPeAeIbHbIX YTIIIEBOIOPOI0B?

11. Kakue u3 crenyroomux yriaeBogoponos: C5H12, C7H14, C8HI18, C10H22, C22HA44,
C6H6, C8HS siBiisitoTcst mpeAesibHbIMU?

12.yKa)I(I/ITe, KaKO€ 4YHCJIO IICPBHUYHBIX, BTOPUYHBIX, TPCTUYHLIX WM UYCTBCPTHUYHBIX 4TOMOB
yriiepoaa COACPKUTCA B COCAUHCHUAX, UMCIOIIUX q)OpMy.]'ILIZ

3) CH3~CHy—( —CHy—CH; §)CHs—CHy—CH-CH;
CH; CH;

13 Hanumure ctpykTypHbIe (GOpMYIBI:

a) TpUMETWIdTWIMETaHa, O) JUMETWIM3ONPONWIMETaHa, B) METWIIUITUIMETaHa, T)
n300yTaHa, ) METWIIMIIPONWIMETAHa, e) TUIBTOPOYTUIIMETAHA; x)
METHJIAMATHIN30IponiIMeTana. HazoBure X Mo cucteMaTnyeckoil HOMEHKIIaType.

14.  Ha3oBuTe yriaeBoJopo/sl O PallMOHATIBHON HOMEHKIIATYpE:

CH3
e

E:ICHs—(l'H—CH:—CH_: 6)CH3—CH>-CH—CH B) (CH3)2CH -CH>-CH>-CH(CH3)2
CHs CH3 CHz

15. HazoBuTe mno cucreMaTH4ecKol u paHHOHaHBHOﬁ HOMCHKJIaTypaM CJICAYIOIINUC
COCAMHCHUA !

CH;
CHs
3 CH;—CH—CHy~CH-CH,—CHy §) CHy—CHy~CH—C—CHy ) CHy~CHy~CH—CHy—CH;
CH; CH; CH; CH; CHCH,
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16 Hanummre cTpykTypHBIe (OPMYIBL: a) 2,2-TUMETHIINIEHTaHa, 0) 2-Me-THUiI-3-3THITeKCaHa,
B) 2-MeTmi-4-3THirenTana, r) 3,3-IUMeTHI-S-poni-HoHaHa, 1) 3,3,6-TpUMEeTHII-5-3TUIIOKTaHa, €)
2,2-nuMetnnOyrana (HEoreKcaH), k) 2,2,4-TpuMeTHineHTana, 3) 3,4-IMMeTHI-5-3TUI0OKTaHa, u) 2-
MeTHi-3,5,5-Tpu-3TIi-7-nponuigekana. Ha3oBure ux rno panuoHalbHOW HOMEHKIATYPE.

17. Hanumute cTpyKTypHBIE (POPMYIBI BCEX BO3MOMKHBIX M30MEPOB a) rekcaHa, 0) remraHa.
Ha3oBute ux 1o cucteMaTuyecKkon 1 palMOHAIbHON HOMEHKIIATypaM.

18. Cxonbko mpenenbHBIX KOH(pOpManuid y MOJEKylsl a) Oyrana, 0) mpomana, B) 2,2,3,3-
terpamerunoyrana? M3o0pasute ux Buae npoekimii Heromana? OtmeThTe Hanbosiee yCTOMYUBBIE U3
HUX.

19. C TOYKM 3peHHs MOJIEKYISPHO-OPOUTAILHON TEOpHH OOpa30BaHUs XHUMHYECKOW CBS3H
M300pa3uTh CTPOCHWE METaHa, JTaHa, NPOTAHA, METWIIponaHa, 2,2,3-rpuMmeruinOyrana. Tun
rHOpHUIN3AIH ATOMOB YIJIEpO/ia B aJIKHAX, BAJICHTHBIE YTJIbI, XapaKTep CBS3CH.

20. Ha3zoBwuTe yriieBOJA0POIbI, TOTYJAIOIIAECs MPH CIUIABICHUH C €KUM HATPOM CIICAYIOIINX
HATPUEBBIX COJIEH KapOOHOBBIX KHUCIIOT:

0 0 CH;
\ 7o - 7 [
3 CH3—CHy-C-ONa 6)CH;-CH-C~ONa  3)CH;—¢—C—O0Na
CH; CHj

21.Conb, Kakol KapOOHOBOWM KHCJIOTHI HAO CILIABUTHL CO IICIOYBI0, YTOOBI MOJydUTh OyTaH?
Hanmcats ee cTpyKTypHYIO GOpMYITy.

22 [TonyunTe BcemMu H3BECTHBIMH BaMm criocobamm a) mpoman, 0) u3o0OyraH, B) 2-
MeTUIOyTaH, T)H-TeKCaH.

23.Kakue W3 JaHHBIX YIJICBOJOPOJOB MOXHO IOJIYUYUTh B peakinuu Bropma 0e3 moOOYHBIX
peakuuii?

a)CH3;—CH,;—CH,—CH,—CH3 N CH_;—CH;—CIH—CH:—CH_;
CHj3
GJCH_;—(i‘H—L;H—CH_; A) CH3—CH,—CH;-CH;—CH,—CH3;
CH3 CH3

s,.CH_;—CH;—CIH—CH_;
CH;
24 Kakve w3 ClHeAyromux TaJOUIHBIX MPOW3BOIHBIX HEOOXOAMMO B3STh IS TOJYYEHUS
JTUMETWIATWIMETAHA, 2,2-AMMETUIIIPOTIaHa U 2,5-TUMeTUreKcaHa?

a) CH3—I ) CHs

CH3;—C—I
6) CH;—CH,—Br EN
CH3
B) CH_:—(['H—CH3 a) CH_:—CI'H—CH;—Br
Br CH;

25.Tlomyuute 1o peakiuu Bropia 2-mMetunOyTaH.

26Hanumure ypaBHeHHs peakluuil B3aUMOJECHUCTBUS CIECIYIOIUX TATOUIHBIX TPOU3BOIHBIX C
HATPHUEM U HA30BUTE MOIYYCHHBIE COCIUHECHHUS:

a) HOUCTHIN METHIT;

0) 2-Opomrpornad + OPOMHUCTBINA ITHI;

B) XJIOPUCTBIN MPOMKUI + XJIOPUCTHII U30MPOINI;

') BTOPUYHBIH OPOMUCTBINA OYTHIL;

1) OGpoMHCTBIN N300yTHIT + OPOMUCTBIN METHT,

€) TPETUYHBIH HOJUCThIM N300yTHIT + HOUCTBIN STHIL.

27.3aKOHUNTE CIEAYIOIUE YpPaBHEHUS XHUMMUYECKHX pEaKIMi M YKaXHUTe YCIOBHS HX

MMPOTCKAaHUA:
a) CH;—CH,—CH»—CH; - Cly —
6 CH;-CH-CHCH; - HNO; —>
CH3

28 . Hamumure  CTPYKTypHble  (OpPMYJIBl  MOHOXJIOPIPOU3BOJAHBIX,  KOTOpPBIE  MOTYT
00pa30BATHCs IIPY XJIOPUPOBaHMH 2,2,3 TpuMeTHIIIeHTaHa. Hanmuyre ypaBHeHNs peakiuii

29. Hamumcath ypaBHeHHUsi peakuuid HuTpoBaHus Oyrana mno KownosamoBy. Hazosure
IIOJIy4YE€HHBIE BEILIECTBA.

30. Kakoil U3 M30MepHBIX MEHTAHOB Jierue HUTpyeTcs? Pacmnonoxkure ux mo yObIBarowiei
AKTUBHOCTH.

Hanumure ypaBHeHUs peakuii HUTPOBAHUS.
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31.Hamummure CTPYKTypHBIE (GOPMYJIbI H30MEPHBIX MOHOCYIb()OXIOPHIOB HOPMAIBHOTO
IIEHTaHa.

32.ITpu GOTOXUMUYECKOM CYTb(POXIOPUPOBAHUU H-TENTAHA XJIOPOM U CEPHUCTHIM Ta3oM (B
yciaoBHUAX BBeneHHss onxHoW rpymmbl — SO2C oOpa3yercs cMmech NEPBUYHOTO W BTOPHYHBIX
MOHOCYNb(oxIopHI0oB. Hanummre cxembl peakuuil cyab(pOXJIOPUPOBAHUS 32 CYET METWIBHON M
OJIHOW METHUJICHOBOU I'PYIIIIHI.

33. Ocy1ecTBUTH MPEBPAIICHUS:

Il ImexTpomiz S04 Cly. hv
CHs—CIH—CH:—C—O_\'a JAeKTpOM: »

CHs

Tema 11-12. Ankensr (4 9)

Bomnpocs! st 06¢cyxaeHust:

1. HaxoxneHnue aJikeHOB B IPUPOJIE.

2. Howmenknarypa ankeHoB.

2.1. PanioHanpHasi HOMEHKJIATYpa.

2.2. Cucremarnueckas HOMeHKiarypa. [lpaBuia HamMcaHus Ha3BaHUU YIJIEBOJOPOJIOB C

Pa3BETBJIECHHOMW LIETBIO.
3. N3omepust B psiy aJIKEHOB.
3.1.  CrpykTypHas uzomepusl.
3.2. 'eoMeTpuyeckas cTepeon3oMepus
(tmc-, Tpanc-u Z-, E-HoMeHKnatypa).
4, CriocoOpI MOTyIeHHS ATKEHOB.
S5. CrpoeHue anKeHoB.
[Ipupona 1BOMHOI CBA3H.
7.®Du3nyecKkue CBOCTBA aJKeHOB XMMUYECKHE CBONCTBA aJIKEHOB.
7.1.  Peaknuu npucoeMHECHUS.
7.1.1. PagukanpHOE MPUCOEAMHEHHE.
7.1.1.1. 'unpupoBanue. ['aoreHUpOBaHUE: MEXAHU3M .

7.1.1.2. IlpucoenuHeHre OPOMHCTOTO BOJOPOA IO Xapally: MEXaHHU3M.
7.1.2. DnexrpoduibHoe npucoenuuenne (AdE).
7.1.2.1. O61ee npeacTaBiIeHUE O MEXaHU3ME PeaKIui, - U O-KomIuiekchl. [IpaBuio B.B

MapKkoBHHUKOBA.

7.1.2.2. I'anoreHnpoBaHUEe: MEXaHU3M.

7.1.2.3. I'uiporaJiloreHUpOBAHUE MEXAHU3M.

7.1.2.4. T'uiporaJloreHUPOBAHUE: MEXAHU3M.

7.1.2.5. T'unpatauus. [TpoMbIlIeHHBIH METO/I CHHTE3a TaHoJIa.
7.1.2.6. Peakius [IpuHca: MexaHu3M.

7.2. OkucieHue.

7.2.1.0xucnenue ankeHoB a0 okcupanoB (H.A. IIpunexaes).
7.2.2.0kucnenue aakeHoB 10 AuosioB o Baruepy (KMnO4).
7.2.3.030H0JI13 AJIKEHOB, OKHCIIUTEILHOE U BOCCTAHOBUTEJILHOE PACILIEIIJIEHUE O30HUOB.
7.3. ITonmumepu3anys aaKeHoB.

7.3.1. F'omonuTtH4deckas (paaukaabHas) MOJTMMepU3aIlns.

7.3.2. T'ereponuTnyeckasi MOJIMMEPHU3ALHU.

7.3.2.1. AHMOHHAas OJIMMEpHU3aIusl.

7.3.2.2. KatuoHHas noinuMepu3anusi.

7.4. Peaxmus 3amemenus (Peakuus JIbBoBa).

8. IIpakTHueckoe 3HaYCHUE AJIKEHOB.

3aaHus U YIPAKHEHUS JJIs1 CAMOCTOSITEIbHOM paboThI 10 TeMe

1. Kakue yrneBoaopo/ipl Ha3bIBaIOTCS HENPEACIbHBIMU?

2. OxapakTepu3yiTe IpUpOaY IBONHON CBSI3M B aJIKEHAX.

3. Hasosute nepBeie AT PEACTaBUTEIEH TOMOJIOTUYECKOTO PsAlia AIIKEHOB.

4. C TOUKM 3peHust MOJIEKYJISIPHO-OpOUTANBHOM TeoprH 00pa30BaHUs XUMHUECKON CBS3U

n300pa3uTe CTPOCHUE: 3TEHA, IPOTeHa, METUIINPONeHa, OyreHa-1, Oyrena-2. Pacnipenenure
IEKTPOHHYIO MIJIOTHOCTh B MOJIEKYJIAX, YKAKUTE THUIIBI CBA3EH, UX XapaKTEPUCTUKH, BU]L
rUOpUIN3AIMH YTIIEPOAHBIX aTOMOB, BaJICHTHBIE YTJIBI.
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S.Hanumure 1 Ha30BUTE MO CUCTEMATUYECKOW HOMEHKJIIATYPE BCE BO3MOKHbBIE U30MEPBI C
KPaTHOH CBSI3BIO /TSI YIIIEBOAOPOIOB C MOJIEKYasipHbIME hopmyrnamu: CSH10, C6H12

6. Hanummure cTpykTypHBIe (OPMYIBI CISAYIOIIMX COCTUHEHUH: 2,4-mume-
TUIIIEHTEeHA-1;

3-sTwinenteHa-2; 3,4,4-TpuMeTuinenTena-2; 2,6-mMeTui-renTena-3;

2,2,3,4-teTpameTunnenTena-3; 3,3- IMMEeTUIMIIHOHCHA-1; BUHIJIBTOPIIPOTTMIIMETAHA;

JUMETUIIATMIMETAHA.

1. HazoBuTe 1o panoHanbHON U MEXIYHAPOIHOW HOMEHKIIATYPaM CIEAYIOLINE
COEJIMHEHUS:

8. [TonyunTs BceMu BO3MOKHBIMH CIIOCOOaMU: 3TEH, IPOIEH, METUIIIIPOIEH, OyTeH-1,

OyTeH-2, MeTHIIOyTeH-2, 3-MeTmioyTeH-1, 2-metundyren-1.

9. Kakue yrieBomopojibl mosiydarcst Mpu JEHCTBUHM CIIMUPTOBOTO PAcTBOpA IIEIOYH Ha
CIIETYIOIINE TAJOTCHYTIICBOIOPOIBL: 2-OpOMITeHTaH; 3-XJIOPIeHTaH; 3-0poM-2,2-TMMETHIIIICHTaH; 4-
OpOM-2,2-TUMETHIIIIEHTaH; 2-0poM-2-MeTHII-TICHTaH.

10. Ha npumepe 3teHa, nponena, Oyrena-1, OyreHa-2 oObsICHUTE XMMHUECKHE CBOMCTBA
HENPEeIEIbHBIX COCTMHEHUIN C JBOMHOMN CBS3BIO.

11. OcyIecTBUTE CIEAYIONINE TPEBPAIICHMUS:

a) OyreH-1 — OyreH-2;

0) 3-meTunOyreH-1 — 2-MeTUIoyTeH-2;

B) 2-0pom-3,4-TuMeTHIIIIeHTaH — 2,3- TUMETHIIIICHTCH-2.

12. Hanummmre ypaBHEHUS peakilyii, MPH IMOMOIIH KOTOPBIX MOKHO OCYIIECTBUTH
ClIeyIoIIMe TPEBPALICHUS:

C—CH4—CH3Cl-C2H6—C2H4—2H50H

13. PacmudpyiiTe ciemyroniyro 1enovKky npeBparieHui:

KOH H,O Al,O; KMnO,
CH,—CH,— CH—CH; A = b —= B
fic = S ° compt H- t H,0
Br CH, :
14, Cwmech 3TaHa 1 3THIIeHA 00BEMOM 2,5 J1 TIpoITyIeHa yepe3 pacTBop Opoma B Boze. [Ipu

aToM oOpazoBaics 1,2-muOpomaTan maccoi 4,7 r. onpeaenuTre 0OBEMHYIO JIOJIO Ta30B B CMECH.
Otser: C

15. Kaxkue BemectBa 00pa3yroTcs mpu 030Hoau3e 3,4-mumernnrekcena? [puseaure
CXEMY peakly 030HOJIM3a, HA30BUTE UCXOAHBIN YIIIEBOIOPO/ [0 pAllMOHATIBLHOM HOMEHKIIATYPE.
16. Hanummure ctpyktypHble (OpPMYIIbl 3TUICHOBBIX YIJIEBOJIOPOAOB, 030HHUIbI KOTOPBIX

IpH paclIelyieHuu BOAOW 00pa3yroT: a) ¢dopManbAerua M YKCYCHBIM anpieruj, O0) aneToH u
MPOIOHAIb, B) JIBE€ MOJEKYJIbl alleTOHa, I') JBE MOJIEKYNIbl YKCYCHOTO aibJieruja, 1) aleToH M
YKCYCHBIH albAerusl, €) alleToH U popMalibIeTu/l.

17. [Ipu okucIeHNN B )KECTKUX YcloBUAX yrieBogopoaa C7H14o06pa3oBanach yKkcycHas
(CH3COOH) u uzosanepuanoBas ((CH3)2CHCH2COOH) kucnotsl. KakoBa gopmyna ucxogHoro
coenuHeHus? HazoBure ero.

Tema 13-14. Ankunsl (4 4)

Bompocs! st 06cyxaeHus:

1. HaxoxaeHue alKUHOB B PUPOJE.

2. HomeHknaTypa aJKUHOB.

2.1. PaunoHanpHasi HOMEHKIIATYpa.

2.2. Cucremarnueckas HoMeHKIatypa. [IpaBuna HanrcaHus Ha3BaHUM YrIeBOIOPOIOB C
Pa3BETBICHHOM LIEMBIO.

3. H3omepus B psiiy aJKHHOB.

4. Cnoco0bl MOTy4YEHHUS aKUHOB.

4.1. CuHTE3BI C COXPAHEHUEM YIJIEPOJIHOTO CKENETA.

4.2. CuHTE3bI C UI3MEHEHUEM YTJIEPOJIHOTO CKEeJleTa.

5. Crpoenue ankuHoB. [Ipuponia TpoiHOM CBS3H.

6. dusuueckue CBOMCTBA ATKUHOB
7. XUMHUYECKUE CBOWCTBA AJIKWUHOB.
7.1.  Peakuuu npHcOeIUHEHUS.
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7.1.1. PanukansHOE IPUCOEIMHEHNE: THAPHPOBAHIE, FAIOTeHUPOBAHHE.
7.1.2. DnexrpodunbpHOoe npucoenunenue (AdE).
7.1.2.1. TanorennpoBaHue, TUAPOraJOreHUPOBAHUE

7.1.2.2. Tunparanus (peakuust Kygeposa): MexaHU3M.

7.1.2.3. Ilpucoeaunenne KapOOHOBBIX KHCIIOT.

7.2. KucnoTHble CBOMCTBA QIKUHOB.

7.3.0KucneHye anKuHOB.

7.4. Onuromepusanus alkKUHOB (IUMUpPHU3ALUS, TPUMEPU3ALINS).

3amaHus U yOpaXHEHUs U1l CAMOCTOSITENTbHOU paboTHI IO TEMe

1. OxapaxTepusyiiTe npupoy TPOMHOM CBSI3U B aJIKMHAX.

2. KakoBa o0mas hopMyJia yriieBo10poI0B TOMOJIOTHIECKOTO Psijia alleTUICHOB?

3. Kaxoii Buj rubpuan3anuy XxapakTepeH JUIst YIIepOJHBIX aTOMOB aJIKHHOB?

4.C TOYKM 3peHHUs MOJEKYISIPHO-OpOMTAIbHON Teopurn oOpa3oBaHUS XUMHUYECKOW CBSA3U
n300pa3uTe CTPOCHHE: ITHHA, MPOMKWHA, METHUJINPOIUHA, METUIOYTHHA-1, MeTUIOyTHHA-2, TICHTUHA,
OyruHa-1, Oyruna-2. Pactipenenure >MeKTPOHHYIO TUIOTHOCTh B MOJIEKYJIAX, YKaKUTE THITBI CBSI3EH,
UX XapaKTePUCTUKH, BUI THOPUIN3AINH YTIIEPOIHBIX aTOMOB, BAJICHTHBIE YTJIbI.

5. Hanumure crpykTypHble (opmynbl ankuHoB coctaBa C6H19 u HazoBuTe uX 1O
palMOHAIBHON M CUCTEMATHYECKOM HOMEHKIIATYpaM.

6. HazoBure cireqyronue COeTUHCHUS:

CH, CH, CH, CH, CH.
3) CH-C=C—(H ©) CHE_—AH—CEC—CIH E) &i—c=c-Lu
' CH, CH, aH, CH,
1,
CHE CH. CHE CH_
r) HEC—éH-éH-C Ec—t::H m) CH-C= c—(::H
HC—CH, HC—CH,
CH, CH,

7.11omyunTe BCeMH U3BECTHBIMU CITIOCOOAMM: 3THUH, ITPOINHH, OyTHH-1, OyTHH-2, 3-
METWJIOYTHH- 1, meHTHH-1.

8. Hanumure ypaBHeHHs peakuuid MeXIy H30BITKOM CIHUPTOBOTO PacTBOpa MLIEIOYH
u

cnenyomuMu coeaquHenusmu: 1,1-muopomobyranom, 2,3-auxiop-neHtanom, 1,2-mudpom-3-
METHJIOyTaHOM, 2,2-TUXJIOPTEKCAHOM.

9. Hcxons u3 aneTuniena, moayduTe CIeayore yrieBoA0POAbl: MEIUIACTHIICH, 4-
METHIINEHTUH-1, 5-MeTuiIrekcun-2, MeTUITUIIAIETUIICH.

10.Ha npumepe 3THHa, pornuHa, OyTuHa-1, OyTuHa-2 00bACHUTE XUMUYECKUE CBOMCTBA
HEMpeeNbHBIX YTIEBOJAOPOIOB C TPOHHOM CBA3BIO.

11. C moMoIIpI0 KaKUX peaklnidi MOKHO Pa3InyuTh: a) 3TaH U alleTUIieH, 0) 3TUJICH U
alleTUIICH, B) STHJIALIETUIICH, JUMETUIIAIIETUIICH U TIPOTIEH, T') TICHTaH, IEHTeH-2 U MeHTeH- 1.

12. Kakwue coequaennst 00pa3yroTcsi B X0/i€ CIeAYIOIINX MPeBpaleHH:

HO 1 AgNO, C,H Br IC=N
a) CaC,— A — %5 —~ B HOAN

CuCly + NH;

2AgNO;  2C,HBr H0
6) auerimen A —= 5 B
Hg¥ HSO,
By KOH NaNH, C.H.C1
B)meHnmH-l ——— A ——»F o B -~ T
crmpr
13. Kakxum O6pa30M MOKHO OCYHICCTBUTH CIICAYIONINC ITPCBPAIICHUA:

a) METaH — alleTUJIEH — YKCYCHBIH allbJeTul — YKCYCHasi KUCIIOTa;

0) aleTuiIeH — BHUHUJIALETHIIEH — XJIOPIPEH — XJIOPONPEHOBBIN KaydyK;
B) OyreH-1 — Oytun-1 — 2,2-1ub6pomOyTaH.

Jluteparypa: 2-8, 14.

Tema 15.

Ankanuensl (2 u)
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Bomnpocs! st 06cyxaenust:

1. HaxosxneHue ankagueHoB B IPUPOJIE.
2. Knaccugukarus ankaaueHos.
3. Homenknarypa ankaaueHoB.

3.1. PaunonanbpHasi HOMEHKJIATYypa.
3.2. Cucremarnueckas HomMeHkIaTypa. [IpaBuia HanucaHus Ha3BaHUM YTIIEBOOPOIOB C

Pa3BETBJIECHHOMW LIETBIO.

3. W3omepus B psay ajIkaluEHOB.

4, AnneHsl.

4.1. CriocoOBbI TIOJTyYSHUS AJIJICHOB.

4.2. CtpoeHue ajieHOB.

4.3.®u3nyeckue cBOWCTBA AJIJICHOB.

4.4. XumMmnueckue CBOMCTBA aJlJICHOB.

S5. CornpsiKeHHBIE TUCHBI.

5.1. CnocoObl MoTy4eHus CONPSKEHHBIX AUEHOB.
5.2. CtpoeHue conpsKEHHbIX TUCHOB.

byramuen-1,3, ocobennocTu ctpoenusi. Mosekymnsipasie opoutanu 1,3-1mueHos.

5.3. ®u3nyeckue CBOMCTBA CONMPSKEHHBIX TUCHOB.

5.4. Xumnueckne cBOMCTBA CONPSIKEHHBIX TUEHOB.

5.4.1. Peakiuu npucoenunenusi(1,2- u 1,4-).

5.4.2. Peaknus

Junbca - Anpriepa ¢ allkeHaMH ¥ aJIKWHAMU.

5.4.3.Ilomumepu3zanys CONpsHDKEHHBIX JUEHOB HaTypallbHBIM U CHHTETUYECKUN KaydyKH.
5.5. IlpakTdeckoe 3Ha4YEHUE CONPSKEHHBIX TUEHOB.

3aaHus U YIPaKHEHUS 7151 CAaMOCTOSITEIbHOM paboThI 10 TeMe

Ha uem ocHOBaHa knaccu@ukanus JUEHOBBIX YIIIEBOJOPOAOB?

KakoBa o61mas ¢popmyia yriieBogopo 0B FTOMOJIOTHYECKOTO PsAia alKOJUEHOB?
Kakue Buabl M30Mepuu NPUCYIU AUEHOBBIM YIJIeBOI0pogam?

KaknMu ocobeHHOCTAME 001a1a10T KyMYIMPOBaHHbIE AJIKOIUECHbI?

KakoBbI 0COOEHHOCTH CTPOCHUS COMPSIKEHHBIX TUEHOBBIX YIIIeBO0po10B? Kakum

o6pa30M OHH CKa3bIBAIOTCS Ha UX CBOMCTBAax?

agrwnPE

6. HanwummTe 1 HA30BUTE 10 CHCTEMAaTUYECKO HOMEHKJIATYPE BCE BO3MOKHBIC
JTUEHOBBIC YTIIEBOJIOPOIBI CO CICAYIONTUMHU MOJIEKyIsspHbIMU hopmynamu: C3H4, C3H6, C5HE8

7. Hanwumute cTpyKTypHBIE GOPMYIIBI CICAYIONIMX YIIIEBOI0POIOB: 2-Me-
TWIeHTaauena-2,4;

2,3-numetunOyraauena-1,3; 2,3-nusTHinenTaguesa-1,3; Oyraauena-1,2; 2-
METHIITICHTAMCHA- |,4; TUBUHWIAICTUICHA; AUAUTAIA. YKAKUTE YIIEBOJOPOJBI C COMPSHKCHHOU
CHCTEMOM KPaTHBIX CBS3CH.

8. Ha3zoBuTe 10 panmoHa bHOM U CUCTEMATHYECKOW HOMEHKIIATYPE CIIEYIONIHE
YIJIEBOJOPOIbI:

3 CH,=C-CH=CH, 6) CH,~CH,~C~CH,~CH=CH,
CH=CH, CH,

E) CH,=C—CH=CH, 1) CH,~CH,~ C=CH-CH~=CH,
CH, CH,

9.ITonydnte BceMU U3BECTHBIMH CIIOCOOAMU: MpomaaueH, Oyraauen-1,3, u3omnpeH.

10.  Kaxue nueHOBBIE YIIIeBOA0POAbI 00pa3ylOTCs MPHU KaTaJIUTUYECKON AeTHApaTaIliu
CIIEAYIOIINX CIIUPTOB: 2,3-muMeTmin0OyTanmona-2,3; oyranauona-1,3; 2-merunoyren-3-ona-1?

11.  Kakoii TeTpaxiopaikaH Moj JeicTBUEM LIMHKOBOW MBUIM MPEBpAIaeTCsl B IEHTAUEH -
2,3?

12. W3 mponmiieHa, ucnonb3ys peakiuio Biopua, moiayunte rekcaanes-1,5.

13. C TOuKM 3peHUs MOJIEKYISIPHO-OpOUTANBHOM Teopur 00pa30BaHUs XUMHUYECKON CBSI3U

n3o0pasute cTpoeHue Oyraauena-1,3, merunOyraaueHa-1,3.
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14. Kakwue BemiecTBa moJyiyyarcst pu B3aMMOJEHCTBUM SKBUMOJIbHBIX KOJIMYECTB
u30MpeHa u opomMuctoro Bogopoaa? O0bsIcHUTE MeXaHu3M peakuuid 1,4- u 1,2-nmpucoequHEeHHUS.

15. B pesynbrate nelictBus Opoma Ha TMEHOBBIN YIIIEBOJOPOL 00pa3zoBaics 2,5-
mubpomrekcen-3. Kakosa popmyna nucxomanoro yriaesogopoaa? B kakue moioxKeHus mpoIuio
IIpUCOEUHEHNE?

16.  Hamummre cxemy peakiiui JUCHOBOTO CUHTE3a, UCTIONb3Ys U30MPEH U KPOTOHOBBII
anpaeruy (CH3—CH=CH-CHO).
17. Kakue coenunenust o6pa3yrorcs pu B3auMoAeUCTBUH 2,3-auMe-Tuindyraauena-1,3: a)

C BOJOpOJOM (HEJIOCTAaTOK); 0) ¢ OpOMHOUN BOJIOM; B) C XJIOP-BOJAOPOJAOM (HEIOCTATOK); T) C
pacTBOPOM MEpMaHraHaTa Kajus?

18. KakoBa cTpykTypa yrieBoopoIoB, €Cliv IIpU X 030HOIM3e oOpa3oBamuck: a) CH3—
CO-CHO u 2 CH20; 6) CH3—CHO u CH3-CO-CH3?

19.  Kakumu peaknusiMi MOXKHO Pa3JIM4MTh H30MEPHBIE COCIMHEHUS: IeHTaaneH-1,3,
nmeHTuH-1?

20. HazoBure oTnmure CHHTETUYECKOTO KaydyKa OT IPUPOJIHOTO.

Jlutepatypa: 2-8, 14.

Tema 16.

Huknoankansl. Tepnenst (2 )
Bomnpocsr mist o0cyxnenus:

1. Knaccudukaruys amuiukios.

2. DHeprus HanpsLKEHUS HUKIIOATKaHOB U €€ KoJIMYecTBeHHas oleHka. CtpoeHue
[MKJI0AJIKaHOB.

3. MeTo 61 CHHTE3a IUKII0aJIaKaHOB.

4, OCco0EHHOCTH XUMUYECKUX CBOMCTB LIUKIOAIKAHOB.

5. [IpencraBneHue o MPUPOIHBIX MOTUITUKINIECKAX CUCTEMaX TEPIIECHOB.

3amaHus ¥ yOpaKHEHHS JJII CaMOCTOSITeIbHON pabOTHI 1O TeMe

1. Ha yem ocHOBaHa kiaccupuKamus aTUIUKINIECKAX YIIIEBOI0POI0B?

2. KaxoBa o6mast popMyia yrieBo0po 0B TOMOJIOTHYECKOTO Psijia IUKIOATKaHOB?

3. B 1yeM 0cOOEHHOCTH CTPOCHHS M CBOMCTB MaJIbIX IIUKIOB?

4, Kaxkue BubI n30Mepuu XapakTepHBI IS IUKIIOATKAHOB?

5.Hanumure u Ha30BUTE MO CUCTEMATHUYECKONH HOMEHKJIATYype BCE BO3MOXKHbBIE ITUKIHUECKUE
YTJIEBOJIOPO/IBI ¢ MOJIeKyIsipHO# hopmynoit C6H12, C8H16.

6. [Ilomyuute BceMH BO3MOXKHBIMH CIOCOOAMH: ITKJIOMNpONaH, [uKiIoOyraH, 1,2-
TUMETHIIUKI00yTaH, 1,3-1MMeTHIUKI0O0yTaH, HIMKIONEeHTaH, 1,4-a1uMe-THIILHUKIOT€KCaH.

7. U3 xakux  JUTajJoreHIpOM3BOJIHBIX MOXKHO MOJIYYUTh: METHIILIUKIONPOTIaH,

1,3-mumetnnukinoOyran, 1,2-iuMmerunuukinonponas, 1,2-MMeTHIIUK-100yTaH,

1,2,3-tpumeTmiukionpomnas, 1,2-1uMeTuInuKIonenTay, 1,2,3,4-reT-paMeTUIrKI00yTaH.

8. Hcnonb3ys KajbIMEBbIE COJIU COOTBETCTBYIOIIUX JWKAPOOHOBBIX KHUCIOT,
MOJTy4HUTE:

LUKIIOMEHTaH, METHIIHMKIONEHTAaH, IIUKJIOTEKCaH, 1,3-muMeTHII-IIUKIIONIeHTaH,

1,4- TUMETHIIIIUKIIOTEeKCaH, [IUKJIOTeTITaH.

9. C TouKH 3peHHUs MOJIEKYISIPHO-OPOUTATBHON TEOPHH 00pa30BaHUs XUMHUYECKOH CBSI3U
M300pa3uTe CTpOEHUE UKIONPOTIaHa, IUKIOreKcaHa (KOHQOpMaIIHH).

10. [Tpu nefictBuu 6poma Ha rukinoankad CSH10

MOJIy4eHO OpOMITPOU3BOIHOE, cofeprkaliee 69,6 % Opoma. KakoBbl BO3MOXKHBIE CTPYKTYpHBIE
(bopMyITBI HICXOTHOTO YTIIeBOJ0pOIa?

11. [ToaTBepauTe ypaBHEHUSIMHU PEAKIINI pa3IuiUs B CPAaBHUTEIBHON YCTOWYMBOCTH
TpeX-, YEThIPEX-, MATH- U MECTULICHHBIX IIHKIIOB.

12. Pacmudpyiite cnenyromniye Henoyky NpeBpalieHunii:

” HCt NaOH (cnmpr)  momaMepusamus
a) nHKI0GYTaH A B B

HCI+H,0,

B
} HC1 NaOH (ampr)
6) IMKIOMPOEH —— = A — . | HCI+H,0 -
H, HSO, (us6.) H,

3) NHKIIOT8KCaHOH — A B = B
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13. OxapakTepu3yiTe UKINYECKHE HEIIPEIEIbHbIE YIIIEBOIOPOAbl. TeprneHsl, Kak
IIPUPOIHBIE NPEACTABUTEIN LIMKIMUECKUX YTIIEBOIOPOIOB.

14. Kakue coenmuHeHns 00pa3yroTcs PH JSHCTBUN HA HUKJIONEHTEH:  a) OpOMHOM BOJBI; 0)

XJIOPOBOJOPO/A; B) BOJHOI'O pacTBOPA IEPMaHIaHaTa Kajlus; I') O30Ha.

15. Hanumure 11 TMMOHEHA M IMHEHA YPABHEHMSI pEaKLU CO CIEAYIOIIUMHU
BEILIECTBAMHU: Q)

Br+HO; 6) 2 Br )H20
16. Pacmmdpyiite cnenyronyie nenoyky npeBpaieHuii:

KMnO, +H,0 0.
3) A-~———  umiorenTe ——> B

5

Br,+H.0 ,
6) A-~——— mmnorexces —> b

| Bo+m0
B

lecroii cemecTp (36 4.)

Mopyasb 4. ApoMaTu4yecKue yriieBoA0pPo/ibl. TAJIOreHo-, cy/bdo-, a30T-,
I'mapoxcuicoaepxamue coequHenus (20 4.)

Bunx CPC: *Brimonnenrne WHIUBUIYaTbHBIX 3aJaHUN

1. Brinonnenue nomaiiHeil KOHTPOJIbHOM padboThl «Anbaerubl. KeToHb.

KonTtponsHas paborta

«Anpaernapl. KeToHBI»

JIeMOHCTpalMOHHBINA BapUaHT
6H120. Ha3oBute no paruoOHaAJIbHON U CUCTEMATUYECKON HOMEHKIIAType.

2. B 4eM cX0/CTBO M OTJIMYHUE B CTPOCHUU AlTbACTHIOB H KETOHOB?
3. [TomyunTs BcemMu cioco0amMu YKCYCHBIN abJIeTH/I.
4. [Tpu oxuCIeHNH IEpMaHTaHATOM KaJIvsl 3TUJICHOBOTO yriieBoopoa coctaBa C

O, He naroliee peakiuu cepedpsSHOTO 3epKaa, HO pearupyroliee ¢ HHaHUCThIM BOJIOPOJIOM U
dbenunruapazuHom. Oxuciaenune C4HS

0) CUJIBHBIMH OKUCITUTENIIMHU IPUBOJUT K CMECH YKCYCHOU M MPOMUOHOBOM KuciaoT, CO
. Harmumure cxemy peakunu KpOTOHOBOM KOHACHCAIMU OCH3JIbJIETH/IA C AllETOHOM.
Brinonnenue nomaiinei KOHTpOJIbHOM padoThl «KapOOHOBBIE KUCIOTHI U UX MPOU3BOIHBICY.
KonTpomnbHas pabora «

Kap6oHOBbIE KUCIIOTHI 1 KX TIPOU3BOAHBIEY.

JleMOHCTpaIlMOHHBII BapUaHT

1. [TonyunTs BceMU U3BECTHBIMH CIIOCOOAMU 3-METHIOYTaHOBYIO KHCIOTHI.

5 Hanucats 1 Ha3BaTh BCe BO3MOXKHBIE H30MEPHBIE KHCIOTHI CIETYIOIIEr0 AIEeMEHTHOTO
cocrtaa CC5H10

3. Pacmonoxxuth B psiJl BO3pacTaHusi KHCIIOTHOCTH: METaHOBAsI KMCIIOTA, 3TAHOBAS

KHUCTI0Ta, ()EHOJ, 3TAHOJI, AUMETUIINPOTIAHOBAsL KUCIIOTA;

4. Hcnonb3ys ManoHOBBIN 3Gup U 1H00bIe HEOPraHUYECKHUE PeareHThI
MOJIyYUTEOYTaHOBYIO KHCIIOTY.

S. Y CTaHOBUTH TEHETUUYECKUE CBSA3HM MEXAY KJIaCCaMU OPraHUYECKUX COCIUHEHMI,
OCYILIECTBUB MPEBPAILECHUS:

A

0
AT A SN £ on ,L oGH,
o s sl (il y o
Bce cragnu npeBpallieHui NpOMIUIIOCTPUPOBATh YPAaBHEHUAMHU PEAKIUI.
3. BrinonHenue nomamniHeld KOHTPOJIbHOM paboThl «I eTepolMKINYeCKUe COSANHEHHD.
KonTtponeHast padoTa «I'eTepoukinyeckie CoeTMHEHNs
JleMOHCTpallMOHHBIN BapUaHT
1. Hanwumute ctpykTypHbIe GOPMYIIBI CIEAYIOMIMX COSAUHEHUI:
a) 2-metungypan; 6) 2-METWIMUPUINH; B) 1,2-TMMETHIUPPOI, T) TYaHUH;
1) ypauui; €) 2,3-1TMMEeTHINHIOIL.
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2. Kakue nukapOOHHUIIBHBIE COSTMHEHHS HA/I0 B3SITh, YTOOBI JeTuaApaTauuu (Wik Ipu
COBMECTHOM JAerupaTalii ¢ aMMUAKOM WJIM aMHUHOM ) MOJIY4UTh ciienyromue Beuectsa (Cunres
[Maans-Kuoppa): a) 2,5-qumermndypasn; 0) 3,4-auMeTunnuppod; B) 1,2,5,-TpUMeTHITUPPOIL.

3. CriocoObl MoTy4eH!s: XUHOJINHA.

4. Illectnunennpie rereporukibl. [ Inpuaun. Ctpoenue, cBolCTBa.

. Ocyl1iecTBUTE LIETIOYKY [TPEBPALLEHUI:

Bun CPC: *[loaroroBka K MpakTHYECKUM / 1a00paTOPHBIM 3aHATUSIM

1. [ToaroToBKka K BBITIOJIHEHUIO U OTYETY T10 JJa0OpaTOpHOi padoTe:

JlaboparopHas pabota

«Anpaerubl U KEeTOHb (2 4)

MeTto1uKy BBINOJHEHUS], TPEOOBaHUS K OTYETY U KOHTPOJIbHBIE BOIIPOCHI IO JIaOOpaTOPHOU

pabote cm. B mocobuwu [1].
KonTtponsHbIE BOITPOCHI

1. UYrto Takoe anbAeTubl U KETOHBI?

2. C moMo1IbI0 KaKUX PEeaKIUi MOKHO OTIUYUTH aJbJIETUJIbl OT KETOHOB?

3. C momo11bI0 KaKOW peakiMii MOKHO OTIMYUTh MYPaBbUHBINA albAETHA OT IPYTUX
albJIeru10B?

4. [IpuBeaute peaxiuio okucieHus Gopmanpaeruja aMMUagyHbIM PaCTBOPOM

TUAPOKCHIA cepedpa (peakius cepeOpsHoro 3epKana). BeTynaior ju B 3Ty peakinio KeTOHbI?
[IpuBeaure oObscCHEHUE.
5. JIo Kakoro CoeIMHEeHUs UIET OKUCIIeHne GpopMaitbaeruaa ruapokcuaom meau (11)?

6. Hammmmre cxemy peakuuu ajib10IbHOW U KPOTOHOBOM KOHJACHCALMM ITPONIAHANS C
alleTOHOM.

7. Kak MoHO ocyiecTBUTh oJMMepu3anuio hopmanbaeruaa? Hanmummure ypaBHeHue
peaxiuu.

8 Hanumure ypaBHeHne HoaupoBaHus arieToHa?

1 [IpuBenuTe onpenencHue, KIacCu(UKAIIUIO U HOMEHKIIATYPY KapOOHOBBIX KUCTIOT.

2. OnumrTe METOIbl CHHTE3a KapOOHOBBIX KHCIIOT.

3 OnumuTe cCTpoeHrne KapOOKCUIILHOM TPYIITBI U KapOOKCHUIIAT-HOHA.

4, Kakne xumuyeckue CBOWMCTBAa XapaKTepHbl ISl KapOOHOBBIX KuciaoT? Ilouemy?

Onumure 3aBUCUMOCTh KHCJIOTHOCTH OT HHAYKTUBHBIX 3(1)(1)CKTOB 3aMeCTHTeHeﬁ, OT XapaKTepa H
MOJIOKECHUS 3aMECTHTEIICH B aJIKHMJIbHOM OeIIi 1 OEH30JIbHOM AApe.

5. OnwumuTe OTHOIIECHHE KUCIOT K OKUCIICHUIO (MypaBbUHAs, YKCYCHAs U IaBEJICBast
KHCJIOTHI).

6. [IpuBenuTe peakuuio FTepruUKALIN U €€ MEXaHHU3M.

7. [IpuBenute ompeneneHne W HOMEHKJIATYPY IPOU3BOJHBIX KapOOHOBBIX KHCIIOT

(aumnaranoreHu b, AHTHAPUABI KApOOHOBBIX KHCIOT, CIOXKHBIE OJ(HUPBL, aMHAbI ¥ HUTPUIIBI
KapOOHOBBIX KUCIOT, THAPOKCUKUCIIOTHI, aJbJAECTUA0- U KETOKHCIOTHI).

8. [IpuBeauTe peakiuy MOTy4YEeHUS IPOU3BOIHBIX KAPOOHOBBIX KHCIIOT.

Tema 29. Anpaerupl 1 KETOHBI (2 4)

Bormpocs! st o6cyxaenus:

1 U3oMepus 1 HOMEHKIIAaTypa

2 MeTo bl TOTy4€eHus aJlbIErUI0B U KETOHOB

3.Dusnueckue CBOMCTBA U CTPOSHHE

4 Xumuueckue cBOICTBa

4.1. Peakuuu no kapOOHMIIBHOM Ipyrine

4.1.1 OcHOBHOCTB

4.1.2 HykneodunapHOE MpUCOSAMHEHNE (PEaKIIun)

4.1.3 Ilpucoenunenue-otuernieHue N-HykineopuioB

4.2 KeTo-eHONIbHAS TaAyTOMEPHSI.

4.3 a-I"anorennpoBaHue anbAErUI0B U KETOHOB

4.4 AnpoIbHO-KPOTOHOBAsA KOHAECHCALINS AJIbJIETHIOB M KETOHOB B KUCJION U LIENOYHON
cpene, MEXaHU3M peaKIui

4.5 Peakuiuy OKUCIIEHUS U BOCCTAHOBJIEHUS aJIbJIETUI0B U KETOHOB

5 IlpuMeHeHue anbaeruioB U KETOHOB.

3amaHus U yOpaXHEHHUs U1 CAMOCTOSTENTbHON paboThI IO TeMe
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1. HanwumuTe 1 Ha30BUTE BCe BO3MOXKHBIC H30MEPHBIE alIbJCTHAbI U KETOHBI
CJIEYIOILEr0 COCTaBa!

C4H80, C5H100, C6H120.

2. [ToyunTe BceMU BO3MOKHBIMH CIIOCOOAMU: METaHANb, 3TaHAIb, TPOIIAHOH,
METHUJIOYTaHOH, 2-METHIIOyTaHAIb.

3. Ocy1ecTBUTE MpeBpaIeHUs:

a) OyraHoy-1 — METHIIDTHIIKETOH;

0) OyraHous-1 — mporaHab;

B) IIPONAHOJI-1 — ATUIPONUIIKETOH;

') KapOWI KaJbIUsl — ITAHAJIb;

1) MEeTaH — OyTaHOH.

4. C ToUKHM 3peHHS MOJICKYISIPHO-OPOUTAIEHON TEOpUM 00pa30BaHUS XUMUYECKOU CBSI3H
n300pa3uTe CTPOCHHWE: ATAaHANs, aleToHa, OyTeHOHA, NpOTEHAN. Pacmpenenure >IEKTPOHHYIO
TUTOTHOCTH B MOJIEKYJIaX 3TUX COCTMHEHUH.

5. HanwmuTe peakuuy MeTaHais ¥ alleTOHA C MUAHUCTBIM BOJIOPOJIOM, TUAPOCYIbOUTOM
HATpUs, C BOJIOW, ITUIOBBIM CITUPTOM, aMMHUAKOM, THPOKCHIAMIHOM, THIPA3HHOM.

6. Pacnionoxxure B psizy BO3pacTaHUsl CHOCOOHOCTH BCTYNATh B pEaKUU HYKJICOPHIBHOTO
MPUCOCTMHEHNS: METaHallb, TPOIMAaHalb, MPOTAHOH, 2,2-IH-METHIPONIaHalb, TUXJIOPITaHAIb,
TPHUXJIOPITAHANb.

7. Uto 00pa3zyercst B KUCIOW WM MIEIOYHOM cpefie u3: a) 3TaHalls; 0) mporaHoHa; B)
CMeCH MeTaHoJa U nponaHoHa? Hanummure MexaHu3M NpeBpalieHui.

8. Kaxk pacno3natp 1Mo XUMHYECKUM PEAKITUSIM: a) TPOTaHallb, TPOIIAHOJ, POTIaHOH; 0)
ATAaHHMOJ, STAHOJI, 3TaHAIb, STHUJIAMHH, JUITHIIAMHH, TIPOTIaHOH.

9. OcyiiecTBUTH IPEBPAIICHHUS:

a) TIpoIaHajab — MPOIAHOH;

0) MpomaHOH — TPOTIAHAIb.

10. [Ipu KecTkOM OKUCIIEHUHU ATHICHOBOTO yrieBoaopoaa cocraBa C8H16006pa3yercs
BemecTBo C4H8O, He naroree peakiuu cepeOpsHOTO 3epKajia, HO pearupyromiee ¢ MHaHuCThIM
BoJioposioM. Kakyto cTpykrypHyto hopmynny umeeT yriaeBoaopoa? HamummTe ypaBHeHUS peaKiuil.

11. [TonyunTe BceMu U3BECTHBIMU CIIOCOOAMU OEH3aIBIACTHI, alleTO(EHOH.

13. C ToYKH 3peHHs MOJIEKYISIPHO-OpPOUTAIBHON TEOPUH 00pa30BaHUS XUMUYECKON CBSI3U
n300pazure cTpoeHue OeH3aiblerunaa, aneroeHoHa. Pacmpenenure 37M€KTPOHHYIO IIOTHOCTH B
MOJIEKYJIaX 3THX coeAMHEeHUBo uTo mpeBpaiaercs GeH3anbIerua B pacTBOPE LIMAHUCTOTO Kajus?
Hanumure Mmexanusm peakuuu.

Tema 31-32. KapOoHOBBIE KMCIIOTHI H UX TIPOU3BOIHBIC (4 1)

Bormpocs! st 06cyxaenus:

1 Knaccudukanus, HOMEHKJIATypa, U30MEPHUs OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT.

2 Metoapl CHHTE3a OJJHOOCHOBHBIX KAPOOHOBBIX KUCIOT

3 CtpoeHue kKapOOKCHIILHOM IpyMIibl U KapOOKCUIaT-nOHA.

4 OU3NKO-XMMHUYECKHE CBONCTBA KUCIIOT.

5 Ilpon3BoiHBIE KAPOOHOBBIX KUCIOT

5.1 I'anorenanrugpuabl.

5.1.1 [lonyyeHue ¢ MOMOIIBIO raOreHN10B Gochopa, THOHMIXIOPUIA, OKCATHIXIOPHUIA,
OEH30MIIXJIOpUA.

5.1.2 CaoiicTBa: B3auUMOJECHCTBUE C HYKJIEO(DUIbHBIMH peareHTaMu (BoJ1a, CIUPThI, aMMHAK,
aAMUHBL, THJIPA3UH).

5.2 AHTUIPUJIBL.

5.2.1 MeTtozpl OTydeHHs: IeruapaTanus KUCiIoT ¢ noMousio P205 u ¢raneBoroanruapuia;
alMIIMPOBaHKE CoJied KapOOHOBBIX KHCIIOT XJIOpaHruapuIamMu. 5.2.2 Peakuun aHTUIpUA0B KUCIOT €
HYKJIe0HIaMH.

5.3 CnoxHble 3(upsbl.

5.3.1 Meroasl nonyueHus: dTepuUKanrs KapOOHOBBIX KHCIOT (MEXaHH3M), allMJIMPOBAaHHE
CIUPTOB M WX AalKOTOJSTOB AaIlMJITAIOTEHUIAMH W AHTHUAPUIAMH, ATKUIUPOBAaHUE KapOOKCHIIAT-
MOHOB, PEAKIIMU KUCIIOT C AUAa30METAHOM.
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5.3.2 Peakuuu cnokHBIX 3(UPOB: TUAPOIN3 (MEXAaHU3M KHUCIOTHOTO U OCHOBHOTO KaTaim3a),
aMMOHOJIN3, TepedTepu(HKaIrsi, BOCCTAHOBICHHE OO CIHUPTOB M aJbJETHIOB KOMIUIEKCHBIMHU
rupuaaMu Metamios.5.3.3 Jlunuasl.

5.4 Amunpl.

5.4.1 MeTozpl OTydeHHs: allWIMPOBAHUE aMMHUAKa U aMUHOB, THPOJIU3 HUTPHUIIOB.

5.4.2 CpoiicTBa: THIPOJIN3, BOCCTAHOBJIEHUE /10 aMUHOB, AeruapaTanus amuioB. [lonsatue o
CEeKCTETHBIX neperpynnupokax. [leperpynmuposka A.I'opmana

5.5  Hurpunsl

5.5.1 Meroapl moydeHHs: JeTUApATAUs aMHIOB KHCIOT (¢ momomrsio P205, SOCI2,
POCI3), ankunupoBaHue IIHAHN-HOHA.

5.5.2 CpoiicTBa: TUAPOIN3, AMMOHOJIN3, BOCCTAHOBJICHUE JIO AMUHOB.

6 JIByXOCHOBHBIE KHCIJIOTHI.

6.1 Meroap! cuHTE3A.

6.2 I'naBHBIE IPEICTABUTENN: 1I1aBeJIeBas KUCIOTA, MAJIOHOBAsI KUCIOTA. AJUITUHOBAs
KHCIIOTA.

6.3 CuHTe3bl ¢ MaJIOHOBBIM 2UPOM, STHTApHAs KUCIO0Ta, €€ aHTUAPUA, UMUT, N-
OpOMCYKIIMHUMU]]

6.4 ApomaTnueckue JByXOCHOBHBIE KHCIIOTHI.

6.5 HenpenenbHble JBYXOCHOBHBIE KHCIOTHI

3aaHus U ynpaKHEHUs JJI CaMOCTOSITENIbHOM paboThI IO TeMe

1. [TonmyynTe BceMu U3BECTHBIMU CIIOCOOAMU: METAaHOBYIO, ITAHOBYIO,
METHINPONIAHOBYIO, 3-METHIOYTaHOBYIO KHCIOTBHI.

2. Hanummte 1 Ha30BUTE BCe BOZMOKHBIC H30MEPHBIC KHCIIOTHI CIISAYIONIETO
anemeHTHOTO coctara: a) C5H1002;6) C6H1202.

3. Hanummure ypaBHeHUs peakiiyii, ¢ HOMOIIbIO KOTOPBIX MOKHO OCYILIECTBUTH
cnenytomue npespamienus:a) C2H6 — C2H4 — C2H50H—CH3-COH — CH3-COOH;

6) CaC2 — CH3-COOH; B) CH4— CH2-CH2-COOH.

4, N3obpasute ¢ TOYKK 3pEeHUS MOJICKYISAPHO-OPOUTATHHON TEOpUH OOpa30BaHUs
XUMHYECKON CBSI3M CTPOCHHE CIEAYIONIMX KHCIOT: a) 3TaHOBOW KHUCIIOTHI; 0) METHJ MPONaHOBON
KHUCJIOTBI; B) TMMETHIIIIPONIAHOBOM KUCIOTHI. PacnpenenuTe 3JeKTPOHHYIO ILIOTHOCTh B MOJIEKYyJIax
3TUX COCTUHEHUI.

5. Pacrnionoxkure B psiji BO3pacTaHusi KUCIIOTHOCTH:

a) METaHOBAs KUCJIOTA, STAHOBAs KUCJIOTA, (DEHOJI, 3TaHOJI, AUMETUIIIPOIAHOBAS KUCIIOTA;

0) coJisiHas KMCIOTa, IPONaHOBas KUCIOTa, METHIIIIPOIIAHOBAs KUCIOTa, AUMETUINPOIaHOBAS
KHCIIOTa, XJIOPITAaHOBAsI KUCIIOTA,

B) TPUXJIOPITAHOBAS KUCIIOTA, TPUPTOPITAHOBAS KUCIOTA, 3-XJIOP-IIPONIaHOBAas KUCIIOTA, 2-
XJIOPIIPOTIAHOBAs KUCIIOTA, MPOIAHOBask KUCIOTa, 3TAHOBAs KUCIIOTA.

6. Ha npumepe o0pa3oBanus sTuaneraTa 00bSICHUTE MEXaHU3M PeaKluu
TepUPUKALIIH.
7. Kak oTnnuute MypaBpUHYIO KHCIIOTY OT YKCYCHON? OTBET 000CHYHTE ypaBHEHUSIMU
peaKuuu.
8. C moMOIIIBI0 COOTBETCTBYIOLIUX PEAKIUI paciiudpyiTe caeayromue NenoYKu
[IpEBpaICHUM:
" B, KCN HO cL NH,0H
a) CH, A B B—T
cBer [H] cEeT
HO 2HC1 NaOH As O CH.OH
6) caC, A B B—»=T —
HO ]
-9 [TomyuunTe, HCIONB3Ys COTM KAPOOHOBBIX KUCIIOT, CASAYIOIINE COSAMHEHUS: a) ITaH,
0) OyraH; B) areToH; r) OyTaHOH.
10. [TomyunTe BceMU BO3MOKHBIMH CIIOCOOAMU: a) MIABEJIEBYIO KUCIOTY;0) MATOHOBYIO
KHUCTIOTY; B) SIHTAPHYIO KHCIIOTY; T') TIIyTapOBYIO KUCIOTY; 1) aAUITMHOBYIO KUCIIOTY.
11. OcymiecTBUTE NpEBpAILIEHUS U HA30BUTE MOJyYEHHBIE COEIMHEHUS

a) CH4-HOOC-COOH;
6) CH4-HOOC— (CH2)2-COOH;
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B) CH4-HOOC-CH2-COOH;
r) CH4-HOOC-CH(OH) —CH2-COOH;
1) CH4-HOOC-CH(OH) ~CH(OH) ~COOH.

12. KaxoBbl oTninmunTeNbHBIE CBOMCTBA JIVIS 111ABEJICBOM, MaJIOHOBOM, SHTAPHOUM KUCIOT?

13. [ToyunTe BceMU BO3MOKHBIMH CIIOCOOAMHU MaJIEUHOBYIO U ()yMapOBYIO KHCIIOTHI.
Uem OHM OTIAMYAIOTCS APYT OT Apyra?

14. Ncnonb3yst 6eH307, TF00bIe OpraHudecKre U HEOPraHUIECKUE PeareHThl TOTYYHTh: a)

OCH30MHYIO KUCJIOTY; 0) (pTrajgeByro KUCIOTY; B) U30(TAICBYIO KUCIOTY; T') TepePTAIEBYIO KUCIOTY;
1) CAIMIIMJIOBYIO KUCTIOTY; €) alleTUICATUIIMIIOBYIO KHCIIOTY.

15. Pacroyioxxuth B psiji BO3pACTaHUS KUCIIOTHOCTH CIICAYIOIINE COCAMHCHHUS

a) OeH30¥Has KUCIOTa, (PEHOI, COJIsTHAS KUCIIOTa, BOJIA, STUJIOBBIN CIIUPT;

0) OcH30IHASI KUCIIOTA,

-METHIIOEH30MHAs KHUCIIOTA,

-HUTPOOEH30Hasl KUCIIOTA;

B) OeH30MHas KucnoTa, GprajneBas KUCI0Ta, n30(TaneBast KUCIOTa,~-HUTPO-O€H301Has KUCIIOTa.
16. Hanwnmmre YpPaBHCHHA peaKuI/m C MOMOIIBIO KOTOPBIX MOKHO OCYIICCTBHUTH
CIIeIyIOIIHEe PEBPAIICHUS:

COOH
o 8 L 8 @:? -
COOH
© ©SO H ©,C\ @,COOH :: ~COOCH,
CH.C1 3C
E) A
AICL cBer H,0

17. [TonyunTe U3 yKCyCHOM KHACIOTHI COOTBETCTBYIOIINE aMHJI, AaHTUAPUL, XJTOPAHTUAPHULL,
ATUJIOBBINA A(HUP, HUTPHIL.

18. Hanumure 1 Ha30BUTE BCE BO3MOYKHBIE H30MEPHBIEC CIIOKHBIE Y(DUPHI CIICTYIOIIETO
aneMeHTHOTO coctara: a) C8H1602; 6) C8H1402.

19. HanwmuTe 1 Ha30BUTE BCe BO3MOXKHBIE H30MEPHBIC aMHIBI CIICIYIOIIETO
anemeHTHOTO coctara: a) C6H130N; 6) C7TH150N.

20. Pacronoxkxute B psiim BO3pacTaHusi CHOCOOHOCTH BCTYNAaTh B PEAKIUIO C BOJAHOU

IIEOYBI0 CIICAYIONIUE COSAMHEHUS: areTaMui, YKCYCHBIH aHTHUIPHJ, XJIOPAHTHUAPUJL YKCYCHOM
KHUCJIOTBI, dTHIIAIETAT.

21. Ocy1iecTBUTE CIEAYIOIINE IPEBPALLECHHUS:
Br, KCN H.0 PCl, 2CH;NH,
a) CH,~CH, —~ A B—>B—=T — %7
@ HO [H]

I I
$0;. HS0, NaOH NaOH co, CH;-C-0—C-CH;
&) — 3 — > —*B —» [ — a1

H,0 t

HO Cuo HC=C=0 _CHMNH,
5) CH=CH —A—=>F5———= B—T

22. B uem 0c0OeHHOCTD CTPOCHHUS U XUMUYECKHX CBOMCTB MasloHOBOTO 3¢upa? CHHTE3BI
Ha OCHOBE MaJIOHOBOTO 3(upa.

23. Hcnonb3ys ManoHOBBIN 3¢Gup U 0Ol HEOPraHWMUYECKHWE PEareHThl MOJydyuTe: a)
METHJISSHTapHYI0 KHUCJIOTY; 0) 2,3-1uMeTHIOyTaHOBYIO KHCIOTY; B) IPOMAHOBYIO KHCIOTY; T)
OyTaHOBYIO KHUCIIOTY.

24 Hamumwure ypaBHEHHMs peaKIMHM KHUCIOTHOTO THJIPOJIM3a: a) H300yTUIOBOTrO 3upa
IIPOIMOHOBOM KUCIOTHI, 0) OyTuianerara, B) u3oamuianerara. HazoBute nojgydeHHbIE COEMHEHUS.

25. Hanumure ypaBHeHHs peaklnii 3THUIaLeTaTa co CIeAyIOIMMHU BEIECTBAMU: a)
BOJIHBIN

pacTBOp THApPOKCHIAa Kanusi, ©) BOAHBIA pacTBOp aMMHaka, B) MpomnaHon-1, r)
STUIMArHuiOpOMuUA, a) BOJOPOJ B MNPHUCYTCTBUM MEIHO-XpPOMOBOTO Kartaiuzaropa. HaszoBute
MOJIy4EHHbIE COeTMHEHMUS.

26. Hanumure cxemy peakuuii noigydeHus: OeH3aMuaa u3 ToIyoJa.
27. Kakoe coemunHenune oOpa3yeTrcst MpU peakluH IMIEBEIEBOM KUCIOTHI ¢ amMmmHuakoM (1

MOJIb) C TIOCJEIYIOIIUM HarpeBaHHEM MOJy4eHHOTO mpoaykra? Hamummre ypaBHEHUS peakiuil u
HA30BUTE TIOJYYCHHOE COCTMHEHUE.
Tema 34. Okcu-, 0KCO- 1 aMUHOKHUCIIOTHI (2 1)
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Bomnpocs! st 06cyxaenust:

1. OKCHKHUCIOTBI

1.1 Knaccuduxkarus, HOMEHKIATypa, U30MEpHSL.

1.2 CocoObI MOTY4EeHUSI OKCHUKHCIIOT.

1.3 Xumuueckoe NoBeJIeHNE OKCUKUCIIOT.

2 OKCOKHUCIIOTHI.

2.1 Knaccudukamus, HOMEHKIATypa, U30MEpHsL.

2.2 CnocoOBblI MOTYYEeHUST OKCHUKHCIIOT.

2.3 Aueroykcycubid 3¢up. CUHTE3 Ha OCHOBE allETOYKCYCHOTO 2upa.
3 [IpumMeHeHue OKCH- B OKCOKHCIIOT.

4, AMMHOKKHCIIOTBI

1.1 Knaccuduxanus, HOMEHKIAaTypa, U30MepHsl.

1.2 CnocoObI MOTy4YeHUS] aMHHOKHUCIIOT.

1.3 Xumuueckoe nmoBeieHne aMUHOKHCIT

3amaHus U yIpaXHEHUs JJIsl CAMOCTOSITENTHOU paboTHI IO TEMe

1. Hanummure n Ha30BUTE BCe BOZMOXKHBIE H30MEPHI (CTPYKTYpPHBIE, ONITUYECKUE) NS
COETMHEHU N

co cienyronieit mosekysipaoit popmynoii: a) CSH10, CICOOH; 6) CSH10(OH)COOH.

2. [ToyunTe BCceMU BO3MOKHBIMH CIIOCOOAMU: XJIOPYKCYCHYIO KHCIIOTY, OKCHYKCYCHYIO

KHCIIOTY, 2-XJIOPIPOMAHOBYIO KHUCIIOTY, 2-OKCUIIPOTIAHOBYIO KHUCIIOTY, 3-XJIOPIPOTIAHOBYIO KHUCIIOTY,
3-OKCHITPOIIaHOBYIO KHCIIOTY.

3. OcyIecTBUTE CIECAYIONINE TTPEBPAIICHUS:

a) MeTaH — OPOMYKCYCHas KUCJIOTa;

0) 9TaH — MOJIOYHAs KHCIIOTa,;

B) 2-XJIOpIIPOTIaHOBAs KUCIOTa — 3-XJIOPIPOIIAHOBAsI KUCIIOTA.

4. Ha mpumepe a, b, g-okcrOyTaHOBBIX KUCIOT, OXapaKTePU3yHTe UX OTIINIUTEIILHBIC
XUMHUYECKHE CBOMCTBA. HanuinTe 1 Ha30BUTE BCE BO3MOXKHBIE H30MEPHI 1715 2,3-THOK-CUSIHTaPHO
KHUCIIOTHI.

5. [TonyunTe BceMu BO3MOKHBIMHU CITOCOOAMHU: a) TUPOBUHOTPAAHYIO KHCIIOTY; 0)
alleTOYKCYCHYIO KHCIIOTY; B) IIaBEJIEBOYKCYCHYIO KUCIIOTY; T') KETOINIyTapOBYIO KUCIIOTY.

6. C noMoI1bI0 YpaBHEHUH peakuil OCYILECTBUTE CIEAYIOIINE HEMOYKHU PEBPAILCHU I:

Br, NaOH [0]
2)CH, - CH, - COOH A B B
cBeT H.0
L KCN HO 1c1, NaOH [0]
6) CH,= CH, A B B—T I —=E
H,0 HO [H1] cBer HO

8. B 4em BbIpaxkaroTcsi 0coOble CBOMCTBA alleTOYKCYCHOM KUCIOTHI?

9. Kakue peakiiuu HCI0JIb3yIOTCS B CHHTE3€ HAa OCHOBE alleTOYKCYCHOTo 3¢upa’?

10.  Hcmonb3yst ameToykCcycHbl 53¢up, Jto0ble OpraHM4YecKMe M HEOpraHUYecKHue
peareHThl MOJIy4UTe: a) MPOMHUOHOBYIO KHUCIOTY; 0) METHJINPONMUOHOBYIO KUCJIOTY; B) OyTaHOH; TI)
MEeTUJIOYTaHOH.

11.  Ilpeanoxute cocoObl CUHTE3A CIEAYIOINX AMUHOKHCIIOT: a)0-aMHHO-
¢denunykcycHas, 6) 3-aMUHO-2-MEeTUIINPOIIMOHOBAsI, B) acllaparuHoBasi, I') -aMHu-HOMAacCIIsiHas.

12. Hamumwure cxembl peaklui, ¢ TOMOIIbI0 KOTOPBIX aJJaHUH U acllaparuHoBasi KUCIOTa
MOTYT OBITH ITpeBpalleHbl B (YHKIIMOHAIbHbIE TPOM3BOIHBIE TI0 KAPOOKCHIIBHON M aMUHOTPYIIIIaM.

13. Ammnokuinora cocraa C6H1302N npu HarpeBaHMM IpeBpaliaeTcs B COSAUMHEHUE
cocraBa

C12H2202N2. Hanumite BO3MOXKHbIE (POPMYJIIbI CTPOCHUS aMUHOKHUCIIOTHI U TIOTY4YaroIIHecs
U3 HEE COCIUHEHUSL.

14.  Hamumwure ypaBHEHHUs  peakluii, Joka3blBaiomue amMQpOTEpHBIM  XapakTep
aMHHOKHUCIIOT. [loyeMy aMUHOKHCIIOTHI HE U3MEHSIOT 1[BETa HHAUKAaTOpa?

Tema 35-36 ['ereporuknuyeckue coequHeHus (4 u)

Bomnpocs! st 06¢cyxkaeHust:

1. Knaccugukarus reTepoiykioB, HOMEHKIIATypa.
2. [IaTHYIeHHBIE apOMaTHYECKHE TeTEPOIMKIIBI ¢ OTHUM rerepoaToMoM. DypaH, THOdEH,
MIUPPOJL.
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2.1. Cunre3 u3 1,4-nuxkapOonmnsHbix coequnenuil (Ilaane — Knopp), cunTe3 mupposos mo
Knoppy, B3aumnbie nepexoipl (peakuus FOpnesa).

2.2. ApomaTHyHOCTh. MOJIEKYISIpHbIE T-OpOUTATH MATHWICHHBIX apOMaTHYECKIX
IETEPOLMKIIOB C OJJHUM I€TEPOATOMOM.

2.3. Peakuuu 37eKTpOPUIBHOTO 3aMELICHHS B IATUWICHHBIX apOMaTHYECKHX IeTePOIHKIIaX:

HUTPOBaHUE, CYIb(UPOBAHHE, TAJIOTCHUPOBaHUE, (DOPMUIUPOBAHNUE, AMINPOBAHHE.
OpuenTanus 31eKTpOoPUIHHOTO 3aMEIICHUSI.

3. Unpoun.

3.1. Meroap! cuHTE3a HHIOJIOB.

3.2. Peakuuu 31eKTpo(pUIbHOTO 3aMELEHUS B MUPPOIBLHOM KOJIbLIE UH/0JIA: HUTPOBAHUE,
(bopmMuIIMpOBaHUE, TATOT€HUPOBAHHE.

4. llecTnusieHHbIE apOMATUYECKUE T€TEPOLIUKIIBI C OJJTHUM rerepoaToMoM. [1u punuH,
XUHOJIMH U U30XUHOJIMH.

4.1. CuHTe3 XMHOJMHA U 3aMENIEHHBIX XUHOJINHOB U3

annuHOB 1o Ckpaymny u Jlebnepy-Muepy.

4.2. ApoMaTUYHOCTb MUPUANHA, MOJIEKYJISIPHBIE

n—opOuTanu nupuanHa. [IMpuavH ¥ XHHOJIMH KaK OCHOBaHUS.

4.3.Peakuiuu 351eKTPOPHIBHOTO 3aMEIICHUS B TUPUIUHE U XUHOJUHE!

HUTPOBAHUE, CylIb(pUpOBaHUE, FATOT€HUPOBAHHE.

N-Oxkuch NUpUANHA U XWHOJIMHA UUX UCIOJIb30BaHUE B PEAKLIUK HUTPOBAHUSI.
4.4 Hykneo¢uinbHOe 3aMelIeHre aTOMOB BOJAOPO/ia B MUPUANHE U XUHOJIUHE.

5. CympamonexyispHas OHOXUMHUS. XapaKTEPUCTHKA OMOJIOTHUECKUX MOJIEJIeH. AHATIOTH

rema:

MOJIEJTH CBSI3BIBAHMS M TPAHCIIOPTA KUCIOPOIA.

3amaHus ¥ YOpaKHEHHS JJI1 CaMOCTOSITEIbHOM pabOTHI IO TeMe

1. Ha uem ocHOBaHa kiaccuuKaIus reTepoIUKINIECKUX COSTUHECHHM ?

2. Kakue reTeponMkimueckrne COeTMHEHNS BCTPEUYaloTCs B Mpupoae?

3. Hamumure cTpykTypHBIE (POPMYIIHIL:

Y-METWITTUPUANHA, 2-METUJI-5-BUHIWITUPUINHA, 2-METUIIXHHOJIWHA, TUPPOJIHIOHA-2,

B-MeTuiIMHI0I1a, 6-HUTPO-3-3TUIIHH/IOIA.

4, [IpuBenuTe mpuMep apoMaTHYECKUX TETEPOITUKIIOB.

5. Kaxkue criocoObl osrydeHusi HenpeaeabHbIX TETEPOIMKIOB BaM U3BECTHBI?

6. [TonyuuteBCcemMu BO3MOJKHBIMH ~ CIIOCOOAMU: 2-
METHJITTAPPOJT; 2-3tun-gypas;

2,3-mumMeTuITHO (eH.

7. B 4eM cx0/1cTBO M pa3nnyue XUMHYECKHUX CBOWCTB MUPUIMHA U OCH301a?

8. [IpuBeauTe mpuMepsl peakiuii SMeKTPOPUILHOTO 3aMEIIeHUs B PSALY TUPUIIHA.

9. Pacrnonoxxure o BO3pacTaHHIO JIETKOCTH BCTYIJICHUS B PEAKIIMH IEKTPOUIHHOTO
3aMeIleHus CIEAYIONMEe COSTUHEHHS: MUPPOI, OeH301, THO(DEH, PypaH.

10. Ocy1iecTBUTe CIeAYIONINE MPEBPAIICHUS:

a) mppon — dypan
N ”
) CHE—S:')— (c1~1:):—3—<:x-iE i»aﬂrs iBﬂr
11. I'e u xakuM 06pa3oM MPUMEHSIOTCS reTepouHKnnqecicHe COCIUHEHUA?

Monyas 5. KapoounibHble H KapOokcuiicoaep:kamue coennHenns. IlpousBoansie
yIJ1€BOAOPOAOB €O cMemaHHbIMU ¢y (16 4.)
Bun CPC: *BrinonHenne MHAWBUIYaTbHBIX 3aTaHUIA

1. BrinonHenue nomaniHeld KOHTPOJIbHOM paboThl «Anbaeruisl. KeToHs.

2. BrinonHenue nomamHeld KOHTpOIbHOM paboThl «KapOOHOBBIE KUCIOTHI M UX
IIPOU3BOIHBIEY.

3. BrinonHenue nomaniHel KOHTPOJIbHOM paboThl «I eTepolMKINYeCKUe COSANHEHHSD.

Bun CPC: *[ToaroroBka K NpakTHYECKUM / 1a00paTOPHBIM 3aHATHSIM
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1. [ToaroToBKa K BBIMOJHEHUIO M OTUETY 110 JabopaTopHO# padoTte: JlabopaTopHas
paboTa «AbIeruabl ¥ KETOHB (2 9)

Jlaboparopnas pabota «KapOOHOBBIC KHCIOTHI M UX MTPOU3BOIHBICY (2 1)

MeToMKy BBITIOJTHEHUSI, TPEOOBAHUS K OTYETY M KOHTPOJIbHBIC BOIIPOCHI TI0 JIAOOpaTOPHOI
pabote cm. B mocoouw [1].

2. [ToaroroBka Kk BOpocaM CEMHHAPCKOTO 3aHATUS: TeMa. AJbJIEruabl U KETOHBI (4 )
Tema. KapOonoBbie kucnoThl 1 ux npousBoHbie (10 1) Tema. Okcn-, 0KCO- 1 aMHHOKHUCIIOTHI
(4 9)
Tema. I'ereporukinnyeckue coequHeHus (6 1)
7. TemaTnka KypcoBbIX padoT (IIPOEKTOB)
KypcoBblie paGoThl (ITPOEKTHI) [0 AUCHUIUIMHE HE PEAYCMOTPEHBI.
8. OueHoYHBbIE CPEACTBA JJIA MPOMEKYTOUHOI aTTecTaluu
8.1. KommnereHuuu v 3Tanbl GopMUPOBAHUS
Konbr komnereHnmii Oranbl OpMUPOBaAHUS
Kypec, ®dopma Moaynu ( pa3aemnsl) TUCITUTITHHBI
ceMecTp | KOHTPOJIs
T1IK-1 3 xypc, Ox3ameH |Moayns 1:
TeopeTnueckrie OCHOBBI OPraHUYECKON XUMUHU.
IIsaTerid
ceMecTp
IK-1 3 Kypc, Ox3ameH |Moaynb 2:
YrneBoaopobl.
[Tarsiii
ceMecTp
IIK-1 3 kypc, Ox3ameH |Moayns 4:
ApoMaTtuyeckue yriieBoJA0po/bl. TajJoreHo-,
[lectoit cynbdo-, a3ot1-, 'mapokcuicoaepxamme
ceMecTp COEIMHEHUS.
IIK-1 3 kypec, Ox3ameH |Moayns 5:
KapOonuinbHbie U KapOOKCHIICOAepKAIIINe
ecToii coenuHeHus. [Ipou3BoaHbIE YTIEBOAOPOIOB CO
ceMecTp CMEIIaHHBIMU Y.

Ceenenusi 00 MHBIX IUCIUIUIMHAX, YYACTBYIOMINX B (GOPMHUPOBAHUH JAHHBIX KOMITETEHITUH:

Kowmmnerenus [1K-1 dopmupyercs B mporiecce U3y4eHUsl TUCIUTUINH:
buoreorpadus, buonorudeckue OCHOBBI CENbCKOTO X03sKcTBa, buoxumus, boranuka, ['eneTtuka,
locynapctBennbiit sk3amen, 3oonorusi, Kommoumgnas xumwus, Meroauka oOydeHHs OHOIOTHH,
Metonuka  oOyueHUsS XHUMUH, MuxkpoOuonorus, MuxkpoopraHu3mMbl U 310POBbE,
Mounekynapuasononorusi, OOmass u Heopranwueckas xumus, OOmas oskonorus, [IpuxmagHas
xumusi, CoBpeMeHHbIE TOAXOAbl B 00ydeHnun xuMuu, COBpPEMEHHBIE TEXHOJOTHH B MpOIECcCe
npenoAaBaHus xumuu, ColuanbHas 3KOJIOTHS M pallMOHAIBHOE MPUPOAOINOIb30BaHue, CTpoeHue
MOJIEKYJl XU OCHOBBI KBAHTOBOM XWMuH, Teopus 3Bomronuu, OU3HOJIOTHS pacTeHU, OU3HOIOTUS
yenoBeka, Pusnueckas XuMusi, XUMUS OKPYKAIOIIEN CPEBL.

8.2. Iloka3aTeau n KPUTEPHUH OLICHUBAHUA KOMHeTeHHHﬁ, INKaJbl OIICHUBAHUSA

B  pamkax wu3y4aeMOM IUCLUIUIMHBI CTYACHT JEMOHCTPUPYET YPOBHM OBJIAJICHUS
KOMIIETCHIUSMH:
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I1oBBIIIIEHHBIN YPOBEHbD:

3Ha€T M IIOHMMAET TEOPETUYECKOE COJEpXKAHUE AMCLUILIIMHBI, TBOPYECKH HCIOJIb3YET
pecypchl (TEXHOJIOTHH, CPEACTBA) JUIsl PEHICHUs MpOo(EeCCHOHATIBHBIX 3a/a4; BJIAZCET HABBIKAMU
pelIeHNs IPAaKTUYECKUX 3ajau.

ba3oBb1l1 ypOBEHB:

3HAaeT U TOHUMAET TEOPETHUECKOE COJEepKaHME; B JOCTATOYHOM cTemeHu c(hopMUpOBaHBI
YMEHHUSI TOpPUMEHATh HAa TMPAKTUKE U TEPEHOCUTh U3 OJHOW HayyHOM o0iacTu B JIpYryro
TEOPETUYECKUE 3HAHWSA; YMEHUS M HaBbIKM JEMOHCTPUPYIOTCS B Y4eOHOM M IpaKkTU4YECKON
JeATeNbHOCTH;, HWMEET HAaBBIKM OIICHWBAHUS COOCTBEHHBIX JOCTIDKCHHI; YMEET OIpeesiTh
po0OsIeMBbl ¥ MOTPEOHOCTH B KOHKPETHOH 001acTH MPo(hecCHOHANBHON eI TeTHHOCTH.

IToporoBelil ypOBEHB:

[IOHMMAeT TEOPETUYECKOE COJAEpkKaHHUE; MUMEET Ipe/CTaBiIeHHe O Mpobiemax, Ipoleccax,
SIBJICHUSAX; 3HAKOM C TEPMMHOJIOTMEW, CYIIHOCTBIO, XapaKTEPUCTUKAMH HW3Y4aeMbIX SIBJICHMIA;
JNEMOHCTPUPYET IMpPaKTUYECKHE YMEHHS TPUMEHEHHsS 3HAHUW B KOHKDETHBIX CHUTYyalMsX
poheCcCUOHANTBHOM e TETHHOCTH.

YpoBeHb HMXKE IOPOTOBOIO:

JEMOHCTPUPYET CTYIEHT, OOHApYyKMBIIMH MpoOenbl B 3HAHHUAX OCHOBHOIO Y4eOHO-
MPOrpaMMHOTO  MaTepuaja, JONMYCKalolui  MNpPUHLUUIHAIbHbIE OMIMOKM B  BBINOJHEHUU
MIPelyCMOTPEHHBIX IPOrpPaMMOil 3aJaHHii, He CLIOCOOHBII MPOJOLKUTE 00yUeHHE MIIM IPUCTYIUTh K
npodeccHoHaIbHON  JIEATEIbHOCTH [0 OKOHYAaHWM By3a 0€3 JOMOJHUTEIbHBIX 3aHATHH 10
COOTBETCTBYIOUIEH TUCIUIIIINHE.

YpoBeHb [IIxana oueHUBaHUs AJI MPOMEKYTOUHOM [Ikama onieHUBaHUI
c(hOpMUPOBAaHHOCTH aTTecTaluu o bPC
KOMIIETEHIIUN DK3aMeH 3auer
(maddepeHImpoBaHHBIN
3a4er)
[ToBbITIIEHHBIH 5 (OTIMYHO) 3a4TEHO 90 — 100%
ba3oBrbrit 4 (xoporio) 3a4TEHO 76 — 89%
[Toporoserit 3 (YIOBJIETBOPUTEIHHO) 3a4TEHO 60 — 75%
Hwxe noporosoro 2 (HeyJIOBJIETBOPUTEIILHO) [HE3aYTEHO Huxe 60%

Kpurepuu o11eHKHM 3HaHUM CTYAEHTOB 10 TUCLMILIIMHE

OueHka ‘ | ITokaszarenu ‘ ‘
OTtnuyHO CTyJeHT JeMOHCTPUPYET 3HAaHUE COJePKAHUS JUCLUIUINHBI, I0KA3bIBAET
IOJIHOE TIOHMMAaHUe MaTepuaa, IpUBOIUT IPUMEPBI, CTPOUT JIOTMUYECKH
CBSI3aHHBIN OTBET, UCIOJIb3Yys NPUHATYIO HAYYHYIO TEPMUHOJIOTHIO.
CryneHT 3HaeT: OCHOBHBIE MTOHATHS OPraHUYECKON XUMWH; IPUHIUIIBI
KJIaccu(UKAIMY 1 HOMEHKJIATypbl OPraHUYECKUX COETMHEHUN; TUIIbI
XUMUYECKUX CBSI3€H, XMMHUYEeCKHe 0COOEHHOCTH Pa3InYHbIX CUCTEM C G- U
T-CBA35IMH; CTPOCHHE OPraHUYECKUX COCAMHEHUH, yUEHHE O CBS3H
CTPOEHHSI C PEAKLIMOHHOM CIIOCOOHOCTBIO OPraHUYECKUX COETUHEHUI;
OCHOBHBIE TUITBI U MEXaHU3MbI OPraHUYECKHUX peakIuil; kiaccudukaiuio,
METO/bI CUHTE3a, (PU3UUECKHE U XUMUYECKHE CBONCTBA, ITyTH
HCII0JIb30BAHUS BAKHEHNIINX KJIACCOB OPraHUUYECKUX COEAUHEHU.
OTBeTHI AaHbI B IOJHOM 00BbEME U Ha BBICOKOM TEOPETHUECKOM YPOBHE,
BCE 33/1aHUs IK3aMEHALIMOHHOTO OHMJIeTa MPOUIITIOCTPUPOBAHbI
(dbopmynaMu, ypaBHEHUSIMHU pEaKIMi, XapaKTepU3yIOLUMMH
paccMaTpUBaeMble XUMUYECKUE TIPOLIECCHL.

Xopomo CryneHT AeMOHCTpUPYET 3HaHUE COJAEPKAHUS AUCLUIUIMHBI, U3J1aract
TEMAaTHYECKUI MaTEpHUaJl, UCIIOJIb3Ysl YETKUE U TPAaMOTHBIC
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(OopMYITHPOBKH; KOPPEKTHO UCTOIB3YET NMPO(PECcCHOHATBHYIO
TEPMUHOJIOTHIO. JIeMOHCTpHPYET YMEHHE BBIOIHATH TUIIOBBIE 3a/IaHUS U
3aa4uu, MPeTyCMOTPEHHBIE IPOTPAMMON TUCIUTLIHHEI.

OTBeThI 1aHBl HA BOIPOCHI IMOJIHOCTBIO, HO TIPU 3TOM JOMYIIEHBI HE
MPUHLIUIHATIBHBIE TOTPeITHOCTH. OTBETHI MPOUIUTIOCTPUPOBAHBI
(dbopmynaMu, ypaBHEHUSIMHU PEAKIHH, XapaKTePU3yIOUTUMH
paccMaTprBaeMble XUMUYECKUe Tponecchl. CTYACHT TOKa3bIBACT:

- IPaMOTHOE IOCIIE0BATEIBHOE U3JI0KCHNE MaTepHaa ¢ IPaBUIbHBIM
UCTIOJIb30BaHUEM TEPMUHOB U CXEM M3Yy4aeMOW JUCIUTUINHBL;

- 3HaHHE OCHOBHOT'O TEOPETUYECKOI0 MaTepuaa 1o AUCIUIIINHE;

- IOTIYIICHBI HEKOTOPBhIE HETOYHOCTH, HE MCKAKAIOIINE OCHOBHOE
coJiep’KaHKe BOIIpoca.

VY noBnerBoputenbHO |[leMOHCTpHpYyeT 3HaHHE OCHOBHOTO COAEPKaHUS TUCIUITIMHBI U €T0
OJICMCHTOB B COOTBETCTBHUH C IMMPOCITYIIAHHBIM JICKUMOHHBIM KYpCOM U C
y4eOHOM JTUTEepaTypOii; UCHOJIB3YeT NPOPECCUOHANTBHYIO TEPMUHOJIOTHIO.
W3naraer TemMaTn4eckuil MaTepua, COOII0IaeT MOCIEI0BATENbHOCTh €r0
W3JI0’KEHUS, UCTIOJIb3Ysl OJJHO3HAUHbIE (POPMYIMPOBKHU; CTPOUT OTBET,
HCIIOJIB3YA MPHUHATYIO TCPMUHOJIOTHIO, OJHAKO JA€T HEIIOJIHBIC OTBCTHI.
VYMeeT BBITIOTHATE THIIOBBIE 3aaaHud U 3aga49u, IpEAyCMOTPECHHBIC
MIPOrpaMMOH, HO JOMYCKAET He3HAYUTENIbHbIE OITMOKN; 0OHAPYKUBAET
HEBBICOKHH YPOBCHB BJIaACHUSA XUMHWUYCCKUMU ITOHATUAMHA HUIIN
HCAOCTATOYHYIO Pa3BUTOCTb OCHOBHBIX XUMHWYCCKUX 3HAaHUU 1 YMeHI/Iﬁ
HeynosnerBopurenbH | [leMOHCTpHpYyeT HE3HAHWE OCHOBHOTO COJICPYKAHHS JUCIUTUIMHBI U €TO

0 3NIEMEHTOB; HE UCIIOJIb3YeT WIH UCTIONB3yeT HEBEPHO MPO(ecCHOHaNbHYIO
TEPMHHOJIOTHIO.

3aTpyaHSETCs BBIMOJIHATH THIIOBBIC 3aJJaHUS U 33/1a9H, IPEyCMOTPCHHBIE
MIPOTPaMMOH, WK JIOTTYCKAeT 3HAYUTEIbHBIC OLTHOKH.

[TeITaercst n3narate TEeMaTHYECKUI MaTepHai, HO HE COOOAaeT
HOCJIEA0BATEIBHOCTD €r0 M3JI0XKEHUS, UCTIOINb3Ysl IPUMHUTHBHEIC
(HeKOoppeKTHBIE) (OPMYIHPOBKH. 3aTPYyAHSIETCS OTBEYATh HA
JONOJTHUTEIIbHBIE BOIIPOCHI IpernoaaBareis. Bo Bcex mpuBeIeHHBIX
OTBETAaX JOMYCKaeT rpyOble OMMOKN 1 HEOOOCHOBAHHBIE CY)KICHUS HIIH

OTKa3bIBACTCs BBIIIOJIHATH IMPCAJIOKCHHBIC 3a/IlaHUS.

8.3. Bonpocel, 3aJaHus TEKyIero KOHTPOJIs
Monynsb 1: TeopeTnyeckue OCHOBBI OpPraHHUECKON XUMUU

I1K-1 roTOBHOCTBIO peann30BbIBaTh 00pa30BaTEIbHbIE IPOrPAMMBI 110 YYEOHBIM IIpeIMEeTaM
B COOTBETCTBUU C TPeOOBaHUSAMM 00pa30BaTEIbHBIX CTAH/IApPTOB

1. Hamucars Bce BO3MOXKHBIE HM30Mephl Ui coenuHeHus cocraBa: COH10 u Ha3zpath 1o
palMOHAIBHOM M CHCTEMAaTHUYECKOM HOMEHKIATYpe. YKa3aTb CTPYKTYpHBIE, T€OMETPUUYECKHUE,
ONTUYECKUE U30MEPBI.

2. CocTaBUTh OLIEHOYHOE CPEJCTBO U KPUTEPUH OLICHUBAHUS K HEMY 0 TeMe « THUIibl
XUMUYECKUX PEAKIUN B OPraHUYECKOU XUMUN».

3. CdopmynupoBath onpeaeneHust NOHATUH, CBA3aHHbIE C THIIAMU PEaKIIMOHHOCIIOCOOHBIX
YacTHUI], MO3BOJIOMIME B Kypce OPraHH4ecKoil XMMHUU OOBACHUTH OCHOBHBIE MEXaHU3MBI
IIPOTEKAHUS PEAKLIMA.

4. CdopmynupoBaTh ONpeAETCHUs MOHATHHA «OpraHuveckass XUMHs» U «OpraHuvecKue
BelecTBa». YKa3aTh, B KaKOM KJjacce, B cooTBercTBuu mporpammoit O. C. I'abGpuernsiH, BHepBbie
BBOJATCS JaHHbBIE IIOHATUS.

5. CdopmynupoBaTh IOJIOKEHHSI M CIEACTBHS TEOPHUM CTPOEHHMS OPraHMYECKHX
coenuHeHuil A. M. byrneposa. IlosicHUTH Kakue HOBBIE NOHATUS BBOJAATCA B KypC€ ILIKOJbHOM
XUMHHM B CBSI3M C ee u3ydeHHeM? OnucaTb 3HaYEHHE HMEET TEOPUU CTPOEHHUS OPraHUYECKUX
coenuHeHuil A. M. byriepoBa 11 JaJbHENIIETO N3YYEHNUs OPraHU4eCKOW XUMHUH?
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6. ChopmynmupoBaTh  TOHSATHS,  CBsI3aHHBIE C  KBAaHTOBO-MEXaHHYECKHUMH U
CTEPEOXUMUYCCKUMU TIPEICTABICHUSIMH, TIO3BOJISIONINE B Kypce OPraHUYeCKOW XUMHUH 00BSICHUTH

BaJICHTHBIE COCTOSIHUS aToMa yriiepoaa. Onucars MOJens atoma yriaepora B Sp3-, Sp2-, S

-THOpHUIN3AlUK B MOJIEKYJIaX U MEXaHU3M Tporieccasp3-rudpuansanun. OXapakTepru3oBaTh
G-U T-CBSI3U.

7. TlpuBectu knaccuuKaMio OPraHUYECKUX coenHeHui. Onucarh MOCIeI0BaTEIbHOCTh
M3Y4YEHUS KJIACCOB OPraHMYECKUX COCAMHEHUH B IIKOJIBHOM KypCe XUMUMU.

8. CdopMynupoBaTh OIpEACICHUE TOHATUH «H30MEpUS» U «H30Mephl». [lpuBecTH
KIaccuukanuo uzoMepun. OmucaTh TOCICIOBATEILHOCTh HM3YYCHHS H30MEPUU H ee¢ (GopM B
IIKOJBHOM Kypce XuMuu. OxapakTepu3oBaTh CTPYKTYPHYIO H30MEPHUIO M €€ OCHOBHBIE BH[BI Ha
KOHKPETHBIX TIPUMEPAX.

Monyns 2: YriaeBoaopoas

[TK-1 roToBHOCTBIO peann30BbIBaTh 00pa30BaTEIBHBIC MPOTPAMMEI IO YU€OHBIM MIPEMETaM
B COOTBETCTBUHU C TPEOOBAHUSIMHU 00pPa30BATEIbHBIX CTAHIAPTOB

1. IlpuBenute nmpuéMbl aKTUBU3AIMU YI4EOHO-TIO3HABATEIHLHOM JAESITEIILHOCTH IITKOJIHHIUKOB
Mpu U3y4eHuH TeMbl «[IprupoHbIE HICTOYHUKU YTIEBOJOPOJAOB M UX TIEpepabOTKa

2. HamucaTh OCHOBHBIC THITBI pEaKIUi, XapaKTEPHU3YIOIIUE CIIOCOOBI TOTyYEHUST ATKHHOB.
VYkazaTh XUMHYECKHE PEaKIUU, KOTOPhIE M3YyYalOT B Kypce€ IIKOJbHOW OPraHMYeCKOW XMMHUH Ha
0a3MCHOM U yIITyOJICHHOM YPOBHSIX.

3. Hammcate OCHOBHBIE THITBI pEAKIMi, XapaKTEpU3YIOIIWE CBOICTBAa aJKWHOB. YKa3aTh
XUMUYECKHE PEaKIIUU, KOTOPhIe M3YYar0T B KypCe IIKOJbHOW OPraHUYeCKOW XUMHH Ha 0a3WCHOM U
YTIIyOJIGHHOM YPOBHSIX.

4. TlpuBecTd MEXaHU3MBI XUMHUYECKUX PEAKIIUN AJIKWHOB, U3y4aeMbI€ B Kypce HIKOJIbHOM
OPraHWYECKOW XUMHUU M HEOOXOJMMBIC ISl YCIENTHOTO BBIMOJHEHHS 3amanuid EI'D mo xumum
MOBBIIIEHHOTO YPOBHS CIOXKHOCTH.

5. VYKazarh TeMbl U 3Tallbl YPOKOB LIKOJIBHOIO Kypca OPraHUYECKOM XMMHH, Ha KOTOPBIX
BO3MOXHO HCIOJb30BaTh MPHUBEACHHYIO HIDKE IIETOYKY MpPEBpAIleHUd B KauyecTBE 3aJaHMUsl.
CocTaBuTh KpUTEpUH OLIEHWBAHUS NTAHHOTO 3aJaHus (MPUBECTH BCE HEOOXOAMMBIE YpaBHEHHS
peakmuii)):

1AgNO; CH;:Br H;O
— A » B »
H-0 Hg*", H)S

6. VYka3aTh TeMBI M DTaIlbl YPOKOB HIKOJIBHOI'O KypcCa OpFaHquCKOﬁ XUMHUHU, Ha KOTOPBIX
BO3MOXXHO HCIIOJBb30BATb HpI/IBe,Z[éHHYIO HHWIKC OCIIOYKY HpeBpaHICHI/Iﬁ B KQUC€CTBEC 3aJlaHU.

CocTaBUTh KPUTEPUU OLICHUBAHUS JAHHOTO 3aJjaHus (IIPUBECTU BCE HEOOXOMMbIC YPaBHEHMS
peakmuii)):

7. Onucatb CTpOEHHE, TOMOJOTMYECKMH psll, M30MEpPUI0 U HOMEHKIJIATYpy aJKHHOB.
[Ipe1oxXuTh adropuT™ M3y4EHUs! JaHHBIX BOIIPOCOB B PAMKax TeMbI «AJIKMHBI B LIKOJBHOM Kypce
xuMuu. COCTaBUTh OLIEHOYHOE CPE/ICTBO, HAIPABJIEHHOE Ha IPOBEPKY 3HAHUH MIKOJIbHUKOB
ﬂmﬂﬂﬁnw »ﬁi:u l.a.ﬂ i :5 M‘\":li"i‘:ua"“f oi ;’il}?ﬂ Wrﬁ.uln‘um ':TI.

0 CTPOEHHUH, U30MEPUU U HOMEHKJIAType aJIKaHOB.

9. HamnucaTh OCHOBHBIE THIbBI PEAKLUH, XapaKTEPHU3YIOLIHE CIIOCOOBI MOJYYEHHS aKaHOB.
VYka3zaThb XMMHUYECKHE PEaKIUH, KOTOPbIE U3y4daroTcs B Kypce IIKOJIbHOM OpraHM4eckoil XMMUHU Ha
0a3MCHOM U YIITyOJIEHHOM YPOBHSIX.

10. HammcaTh OCHOBHBIE THIIBI pEaKIMi, XapaKTepU3YIOIIHME CBOWCTBA allkaHOB. YKa3aTh
XMMUYECKHE PEAKIINU, KOTOPbIe U3YJalOTCs B KypCe IIKOJIbHOM OpraHMuecKoi XUMUU Ha 0a3MCHOM U
yrI1yOJI€HHOM YPOBHSIX.

11. VYxka3aTh TeMbl U 3Tallbl YPOKOB IKOJBHOTO Kypca OPraHMYECKOW XMMMH, Ha KOTOPBIX
BO3MO’KHO HCIIOJIb30BATh MPUBEAEHHYIO HIDKE LIETIOUKY NTPEBPAICHUI B KaUeCTBE 3a/laHMsL.

Bra , KOH Brp . msf. KC
[ (CH5)CH,;CH B B———
(CHa) CH2 s 3o =P Tor, ™" o
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CocTaBUTH KpUTEPHUHU OLICHUBAHMSI JAHHOTO 33aHus (IPUBECTH BCE HEOOXOAUMBIE YPaBHEHHS
peakiuii)):

12. TlpuBecTn MeXaHU3MBl XUMHUYECKUX PEAKIM aJKaHOB, M3y4aeMble B Kypce IMIKOJIBHOMN
OpraHM4ecKOl XMMHHM W HEOOXOIHMMBIE Ui YCIEIIHOTO BHIMOJHEHHs 3aganuii EI'D mo xumum
MTOBBIIIEHHOTO YPOBHS CIIOKHOCTH.

13. Omnwucare cTpoeHHE, TOMOJOTHYECKUN psil, M30MEPHUI0 W HOMEHKIATYpy AaJIKEHOB.
[IpennoXuTh anropuT™M U3y4eHus JaHHBIX BOIIPOCOB B paMKaX TEMbl « AJIKEHbI» B IIKOJBHOM Kypce
xuMuH. COCTaBUTh OLIEHOYHOE CPECTBO, HAMPABICHHOE Ha MPOBEPKY 3HAHUH IIKOJIbHUKOB
0 CTPOEHUH, U30MEPUM U HOMEHKJIATYPE AJIKEHOB.

14. Hanucath OCHOBHBIE TUIIBI pEaKLUi, XapaKTEPU3YIOIIHE CIIOCOOBI MOJIyUYEHUS AJIKEHOB.
VYka3zarh XMMHYECKHE peaklli, KOTOPbIE U3Y4al0TCsl B Kypce IIKOJIbHON OpraHM4ecKoid XMMHUU Ha
0a3MCHOM U YTrITyOJICHHOM YPOBHSIX.

15. Hanucatb OCHOBHBIE THIIBI PEaKLM, XapaKTePU3YIOIIHE CBOWCTBA aJKEHOB. YKa3aTh
XMUMHMUYECKHE PEaKIMi, KOTOPbIE U3YyYalOTCs B Kypce IIKOJbHOW OPraHn4ecKol XUMMUU Ha 0a3MCHOM
U yriiyOJI€HHOM YPOBHSX.

16. IlpuBecTn MEXaHW3MBI XUMUYECKUX PEAKIMHA aJKEHOB, NU3ydaeMble B Kypce IIKOJBHOM
OpraHWYECKOW XMMHUU U HEOOXOJMMBbIE JUIsl YCIENTHOTO BBIMOJHEHUsA 3adanuii EI'D mo xumuun
MOBBIIIEHHOTO YPOBHS CIOXKHOCTH.

Moyinb 4: ApoMaThieckue YIJIEBOIOPO/IBL. TaJlOreHo-, cynbdo-, azoT-,
I'mapokcuiiconepxaniue CoOeIMHEHNS

[1K-1 roToBHOCTHIO peaIn30BBIBaTh 0Opa30BaTeIbHbIE MPOTPAMMEI 110 YYEOHBIM MpeIMeTaM
B COOTBETCTBUU C TpeOOBAaHUAMHU 00pa30BaTENIbHBIX CTAHIAPTOB

1. Onucatp cTpoeHue, TOMOJIOTUYECKUI Psijl, U30MEPUI0 U HOMEHKJIATYpy apOMaTHYEeCKHX
YIJIEBOIOPOJIOB. [IpennokuTh alropuT™M M3ydeHUs aHHBIX BOIPOCOB B PaMKaX TEMbI «ApEHBI» B
IIKOJBHOM Kypce XUMHUU. COCTaBUTH OLIEHOYHOE CPEACTBO, HAMNPABICHHOE HA MPOBEPKY 3HAHUU
IIKOJIBHUKOB O CTPOCHHUHU, U30MEPUU U HOMEHKJIAType apeHOB.

2. HamucaTte OCHOBHBIE THUNBl pPEAKLUUN, XapaKTEPU3YIOUIUE CIOCOOBI MOTyYEHUS
apOMaTUYECKUX YIJIEBOJOPOJOB. YKa3aTh XMMHUYECKHE DPEAKLHH, KOTOpbIE HM3y4darTCs B Kypce
IIKOJIbHOM OpraHn4YecKol XUMHUH Ha Oa3UCHOM U YIIIyOJIE€HHOM YPOBHSIX.

3. Hamucath OCHOBHBIE THUIBI peaKlU, XapaKTEPU3YIOUIUE CBONCTBA apOMATHYECKHX
YIJIEBOJIOPOJIOB. YKa3aTb XWMHYECKHE PEAKUUH, KOTOPbIE M3y4aroTCd B Kypce UIKOJIbHOM
OpraHMYeCcKON XUMUU Ha 0A3UCHOM U YIITyOJIEHHOM YPOBHSIX.

4. TlpuBecTH MeXaHU3Mbl XMMUYECKUX pPEaKUUN apeHOB, M3y4aeMble B Kypce MIKOJIbHOM
OpraHMYECKON XUMHUHM W HEOOXOAMMbIE NJIsl YCIEIIHOTO BbIMOJHEHUs 3aaanuil EI'D mo xumum
MOBBIIIEHHOTO YPOBHS CIO0KHOCTH.

5. Omwmcarp cTpoeHHE, TOMOJOTHYECKHH ps, HW30MEPUI0 M HOMEHKIATypy CIHHPTOB.
[IpemioxKuTh anropuT™M H3Y4E€HHs JaHHBIX BOINPOCOB B paMKax Tembl «CnupThel. DEHOJIB» B
LIIKOJBHOM Kypce XxuMuu. COCTaBUTh OLIEHOYHOE CPEACTBO, HAMPABICHHOE Ha MPOBEPKY 3HAHUM
LIKOJIbHUKOB O CTPOCHUHU, U30MEPUU U HOMEHKJIATYpEe CIUPTOB.

6. Harmucatb OCHOBHBIE THUIIBI peakIUii, XapaKTepU3yIOIIKUe COCOObI MOTyUYeHHs CIUPTOB U
(deHos0B. YKa3aTh XMMUUYECKHE PEAKIINU, KOTOPhIe N3Yy4aloTCsl B Kypce IIKOJIBHOM OpraHnyecKon
XMMUU Ha 6a3UCHOM U yriyOJI€HHOM YPOBHSIX.

7. Hamucatb OCHOBHBIE THUIIBI PEAKIMH, XapaKTepPU3YIOIIHUE CBOMCTBA CIIMPTOB U (PEHOJIOB.
VYka3aTb XMMHUYECKHE PEAKIIMH, KOTOPbIE U3Y4alOTCs B Kypce HIKOJIBHON OPraHM4ecKOW XMMHH Ha
0a3MCHOM U YTriyOJIEGHHOM YPOBHSIX.

8. IIpennoXuTh METOJUKY MPOBEACHUS JEMOHCTPAIMOHHOTO 3KCIIEPUMEHTA 10 M3yYEHHUIO
CBOJCTB CIIUPTOB.

Monayns 5: KapOonunbHele M KapOOKCWiICOIepXkalue coeauHeHus. lIpousBoHbIe
YTJIEBOJOPOOB CO CMEUIaHHBIMU by

[1K-1 roTOBHOCTBIO pean30BBIBATH 00pa30BaTebHbIE TPOrPAMMBI 110 Y4eOHBIM MTpeaMeTaM
B COOTBETCTBUH C TPEOOBAHUSAMH 00pa30BaTEIbHBIX CTAHIAPTOB

1. Onucate cTpoeHue, roMOJOTUYECKUI Psill, N30MEPUI0 U HOMEHKJIATYPY apOMaTUYECKUX
yrJI1eBOAOPOAOB. [IpeanokKUTh aIrOpUT™M U3yUEHHUS JAHHBIX BOIIPOCOB B paMKaxX TEMbI «AJIOAETHIbI
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u KETOHBD) B LIKOJIBHOM Kypce XUMHH. COCTaBUTh OLIEHOYHOE CPEJICTBO, HAIPABIECHHOE
Ha [IPOBEPKY 3HAHUU LIKOJIBHUKOB O CTPOEHUU, U30MEPUHU, HOMEHKIIATYPE AJIbAETUI0B U KETOHOB.

2. HanmmcaTte OCHOBHBIE THIIBI pEAKIUH, XapaKTePHU3YIOUIHE CIIOCOOBI TMONyYCHHS
aIbJACTUIOB U KETOHOB. YKa3aTb XMMHUYECKHE PEaKIMM, KOTOPbIE MU3YYalOTCS B Kypce LIKOJIbHOU
OpraHu4ecKoil XMMHUU Ha Oa3UCHOM M yIIIyOJI€HHOM YPOBHSIX.

3. Hammcare OCHOBHBIE THIBI pPEAKIUI, XapaKTEPHU3YIOLIME CBOICTBA AJIBJCTHUAOB H
KETOHOB. YKa3aTb XMMHYECKUE PEAKLIMM, KOTOPHIE M3y4alOTCAd B KypCe IIKOJBHOW OPraHU4ecKOMU
XMUMHH Ha 0a3UCHOM U YIi1yOJIE€HHOM YPOBHSX.

4. IlpennoXKuTh METOIUKY MPOBEACHUS AEMOHCTPALMOHHOTO SKCIIEPUMEHTA [0 MU3YYEHUIO
CBOMCTB aJIbJETUJIOB.

5. CocraBUTh 1LENOYKY MpEBpAIllEHUs OPraHUYECKUX BEIIECTB, I[OKA3bIBAIOILYIO
TE€HETUYECKYIO B3aUMOCBSI3b CIIEIYIOLIUX KJIaCCOB OPraHUYECKHUX COCIMHECHUM:
QJIKEHBl—CITUPTHI—aJIb/IeT U Ibl—KapOOHOBBIE KUCIIOTHI

8.4. Bonipocnl npomexxyTouHoii arrectanuu [Isarelii cemectp (Ix3amen, ITK-1)

1. ChopmynupoBaTh U pPacKpbhITh Ha KOHKPETHBIX IPHUMEpPaX OCHOBHBIE IOJIOXKEHUS
teopuu ctpoeHust A. M. byrneposa.
2. Onucarb Mozenb aToMa yriepoja B sp3-THOpUAM3alMM B MOJIEKYTaX M MEXaHU3M

npouecca sp3-rudpunuzanun. OxapakTepusyiTe G- U T-CBSI3U.
3. OnmwmcaTh MOJENW aToMa YIJIepojJa W KHCIOpOoJa B Sp2-THOpUIW3AIMH B MOJICKYJaxX H
MEXaHHU3M TIpoliecca Sp2-TuOpuan3aInu.

4. Onucarh MOJIENIM aToMa Yriepoja U KUCIOpoAa B Sp-THOpUAM3AIMM B MOJIEKYIaX U
MEXaHU3M TMpoliecca Sp-THOpHUIn3alnu.
5. OxapakTepu3oBaTh  paclpeieseHHue JJIEKTPOHHOW IUIOTHOCTH B MOJIEKYJe

OpraHuyeckoro BemectBa. Onucarb WHAYKTUBHBIN 3(PQPEKT B MOJEKyJaX OPraHMYEeCKHX BEIIECTB.
[IpencraBuTh mprMepsl Ha KOHKPETHBIX COETUHEHUSX.

6. OxapakTepu30BaTh CONPSHKEHHBbIE CHCTEMbl B MOJIEKYJIE OPraHMYECKOTO BELIECTBA.
Onucarb Me30MepHBIM 3(PPeKT B MojeKynax opraHM4ecKkux BemiecTB. lIpencraBuTh mpumepsl Ha
KOHKPETHBIX COCAMHECHHUSX.

7. OxapakTepu3oBaTh KHCIOTHOCTb OPraHMYECKUX COEIUHEHUIl COrJacHO Teopuu
bpéncrena—Jloypu. Yka3zaTh TUIIBI OPraHUYECKUX KUCIOT U (PAKTOPHI, OMPEEIIAIONINE KUCIOTHOCTD,
Ha KOHKPETHBIX MTPUMEpax.

8. OxapakTepu3oBaTh OCHOBHOCTb OPraHMYECKUX COEOUHEHHI COIIACHO TEOpUHU
bpéucrena—Jloypu. VYkazaThb THUIBl OpPraHUMYECKUX OCHOBAaHUN U  (aKTOPBI, OMPEACISAIONINe
OCHOBHOCTb, Ha KOHKPETHBIX ITPMepax.

9. ChopmymnupoBaTh ompeneneHue us» U «uzoMepb». [IpuBecTuknaccudukanuio
nzoMepun. OxapakTepu3oBaTh CTPYKTYPHYIO H30MEPHUI0O M €€ OCHOBHBIE BHIbl Ha KOHKPETHBIX
pUMepax.

10. CdhopmynupoBaTh ormnpenencHue MOHATHH «u30Mepus» U «u3oMmepbl». [IpuBectu
knaccudukanuo uzomepun. OxapakTepru30BaTh T€OMETPUUECKYI0 U30MEPHIO U €€ OCHOBHBIE BH/IBI
Ha KOHKPETHBIX MpuMepax. [lepeuncinTh OCHOBHBIE MpaBUiia CTAPIIUHCTBA TPYIII.

11. CdhopmynupoBaTh omnpeaeneHHe MOHATHH «H30Mepus» U «uzomepb». [IpuBenctu
KkiIaccupukanuo nzomepur. OxapakTepu3yoBaTh ONTHYECKYIO M30MEPUIO M €€ OCHOBHBIE BHU[BI HA
KOHKpETHBIX npumepax. [IpuBectu mpaBuia n3o0pakeHus: IpOEKIUOHHBIX (hopmyn Durnrepa.

12. PackpbITh CyThb MOHATHH «KOH(pOpManuW» U «KOHPopMeps». [IpuBecTH OCHOBHBIE
npaBuiIa U300pakeHus: KoH(opMmauii B Buae npoekuuii Heromana.

13. CdhopmynupyoBaTh MOHATHE O XUMHUECKOW peakiuu. IlpuBectn KiaccupuKanuu
OpPraHMYECKUX peaKLUil.

14. Onuucatb MEXaHM3Mbl pEaKkUUi PpagUKaIbHOIO 3aMEUIEHUS M PaJUKaIbHOTO
MIPUCOETUHEHMSL.

15. Onucath BU/IbI AKTUBHBIX YaCTHUI] ¥ TUIIbI Pa3pbIBOB KOBAJIEHTHOM CBS3H.

16. OnuncaTh MEXaHU3MBI PEaKIUil paJuKaIbHOTO MPUCOSAMHEHUS U ANEKTPO(YUIBHOTO

IIPUCOEAVHEHUS Ha IIPUMEPE IIPOIICHA.
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17. OnuncaTh MEXaHU3MBI MOHOMOJIEKYJISIPHOTO M OMMOJIEKYJISIPHOTO HYKJIEO(UIBHOTO
3aMEIICHUS HA KOHKPETHBIX IIpUMepax.

18. Onuncath MEXaHU3MBI MOHOMOJICKYJISIPHOTO M OMMOJIEKYJISIPDHOTO HYKJIEO(UIBHOTO
OTILEIUIEHNUS HA KOHKPETHBIX ITPUMEpax.

19. OnuncaTh MEXaHU3MBI 3NEKTPO(YUIBHOTO MPHUCOCTUHEHUS M AJIEKTPO(PUIBHOTO
OTILEIUIEHNUS HA KOHKPETHBIX ITPUMEpax.

20. [IpuBecTn mnpaBuia paLMOHAIBHOM HOMEHKIATypbl. WM300pa3suTh CTpyKTypHbBIE
(bopmynbl ankuinbHBIX pagukanoB C1-C4 u mpuBecTH WX HAa3BaHUS.

21. [IepeuncinTh npaBuiIa CHCTEMATHYECKON HOMEHKIIATYPHI.

22. Ornucatb HOMEHKIIATYPY, H30MEPHI0, CTPOCHHE U TTOTYYCHHUE AJIKAaHOB.

23. Onucarh XUMHUYECKHUE CBOMCTBA AJIKAHOB.

24, Ornucatb HOMEHKIIATYPY, H30MEPHUI0, CTPOCHHE U MOJTYyICHUE AITKEHOB.

25. Ornucath XUMHUYECKHUE CBOMCTBA AJIKEHOB.

26. Onucatb HOMEHKJIATYpPY, U30MEPHUI0, CTPOCHHE, MOJTyYEHHE AJIKUHOB.

27. Onucatbh XUMHUYECKHUE CBOMCTBA aAJIKMHOB.

28. Onucatb criocoObl MOJIyYEHUsI CONPSKEHHBIX alIKaJUCHOB.

29. Onucatpb knaccu(uKainioo, CTPOCHNE U XUMUYECKHE CBOWCTBA aJIKa/IMEHOB.

30. OnucaTe OCHOBHBIE MOJIOXKEHUSI T€OpUU baiiepa U COBpEMEHHBIE MPEICTABICHUSA O
HEYCTONYMBOCTH MaJIbIX UKJIOB U yCTONYUBOCTHU OOJIBIIUX IIUKJIIOB.

31. Onucatb criocoObl MOTyYEHUs UKIOATKAHOB.

32. Omnucarh XMUMHUYECKHE CBOMCTBA [IMKIOAIKAHOB.

33. Onucarb MeXaHU3Mbl JJIEKTPOPHUIBHOTO 3aMEIIeHHMs] M IeperpyninupoBKH Ha
KOHKPETHBIX MpUMepax

34. Omnucath MEXaHU3MBI ANEKTPOPMIBHOTO 3aMENIEHUS ¢ TEPEerpyNnIupoOBKH  Ha
KOHKPETHBIX MpUMepax

35. Hanucate w Ha3BaTh MO CHCTEMATUYECKOW M palMOHAJIBLHOW HOMEHKJIAType BCE

BO3MOJKHBIE U30MEPHI s yrieBoopoaoB coctaa C7TH16, CO9H20 (c msaThio yriaepoIHBIMUA aTOMaMHu
B IJIaBHO IICTIM).

36. [TonyunTs BCEeMH BO3MOXKHBIMH CIocoO0amMu MeTaH, OyraH, 2,3-aUMeTHIOyTaH,
METHJINPOTIaH, METHIIOYTaH T'eKCaH.

37. Ha npumepe mnpomana oOOBSCHUTH MEXaHM3M  PEAKIMH  TaJIOMIMPOBAHUS,
cynbhOoXI0pUpOBaHUs, HUTpoBaHUs o KoHoBanoBy.

38. Ha mnpumepe 2-metwiOyrana OOBSICHUTh MEXaHHW3M pEaKIMM HUTPOBAHUS TIO
KonoBanoBy, OpoMupoBaHus U Cylib(POXIOPUPOBAHUS B CBETOBBIX YCIOBUSX.

39. Hanucats B npoekuun HpromaHa Bce BO3MOXKHbIE KOHPOpPMAIOHHBIE (OpMBI 1uid 1-
xnopOyraHa, Oytena-1, 1,2-nmuxmopaTtana.

40. HanucaTp 1 Ha3BaTh Mo cUCTEMaTUYECKOW HOMEHKIIAType BCE BO3MOXKHBIE U30MEPHI C
KpaTHOM CBSI3BIO JUIS YTIIEBOJOPOIOB ¢ MOJIeKyIsipHbIMU dopmynamu: CSH10, C6H12.

41. C TOukM 3peHHs] MOJIEKYIAPHO-OPOUTATIBHONW TEOpHH OOpa30BaHHS XHUMHYECKOMN

CBSI3U M300pa3uTh CTPOEHHE: ITEHA, MPOIeHa, MeTHInponeHa, OyreHa-1, OyreHa-2. Pacnpenenutsb
9JIEKTPOHHYIO IUIOTHOCTh B MOJIEKYJax, yKa3aTb THIIBI CBsI3e€H, HMX XapaKTEpUCTHUKH, BHJ
rUOpUIN3AIMH YIIIEPOAHBIX aTOMOB, BaJIEHTHBIE YTJIbI.

42. [TomyunTs BceMu BO3MOXKHBIMH crioco0amu OyTeH-1, meHTeH-2, 2,4- IMMEeTUITeKCeH-2,
2-MeTWJINIEHTEH- | ; MeTuinponeHa, MeTuI0yTeHa-2

43. OcyiecTBUTH NpeBpatiexe: u3 OyreHa-1 — 2,3-nubpomOyra

44, OcylecTBUTh MpeBpallleHHe: M3 MeTaHa M JIOOBIX HEOPraHWYeCKUX COEIMHEHHM
MOJIyYUTh ATAHHON

45. OcymiecTBUTH peBpalleHue: u3 2-Metmioyren-1 ~ — 1-6pom-2-metundyran

46. OcyiiecTBUTH IpeBpalleHe: u3 2-MeTHiI0yTeH-1 — 2-0poM-2-MeTHIIOyTaH.
OOBsCHUTD

MEXaHHU3M PEaKLHi

47. OcylecTBUTH IPEBPAILICHUE:

48. OcylecTBUTH IPEBPAILICHUE:
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49. OcylecTBUTH IPEBPAILICHUE:

50. OcyliecTBUTH IPEBPAILICHUE:

ol. OOBSCHUTD MEXaHM3M PATUKAIBHOW, AaHUOHHOW M KAaTHOHHOW IMOJIMMEPHU3aLUU Ha
IIpUMEpE ATUIIEHA, IIPOTICHA.

52. W3 kapOuaa Kanplys MOJYyIUTh TOTUITUIICH.

53. Hanucate ¥ Ha3BaTh MO CHUCTEMATHYECKOM M PalMOHAIBHOW HOMEHKIIATYpPE BCE

BO3MOXHbIE U30Mephl asikuHa coctaBa C6H10, C7TH12 (¢ nsaThio yriepoJHbIMM aTOMaMU B IJIaBHOM
nernu), COH20 (¢ ceMbio yriiepoAHBIMH aTOMaMH B TJIaBHOM 1IETIH).

o4, C TOYKHM 3peHHsT MOJICKYJISPHO-OPOUTAILHOW TEOpUH OOpa30BaHUS XUMHYECKON
CBSI3M H300pa3UTh U O0BSCHUTH CTPOCHHE 4-METUINICHTHHA-2, METHIAIICTUIICHA, OyTHHA-2.

95. [omyynTh BceMH BO3MOXKHBIMH CIIOCOOAMH MTPONUH, OyTHH-2, TeHTHH-1.

56. Hanucats cxemsl npeBpallieHuil, Ha30BUTE MPOMEKYTOUHBIE U KOHEUHBIE MPOTYKThI:

o7. Hanucats cxemsl npeBpaliieHuil, Ha30BUTE IPOMEKYTOUHBIE U KOHEUHBIE ITPOTYKThI:

58. Hanucats cxembl npeBpallieHuil, Ha30BUTE MPOMEKYTOUHBIE U KOHEUHbIE IPOTYKTHI:

IlecToii cemecTp (Ix3amen, ITK-1)

1. Onucarh MPOCTPAHCTBEHHOE W JJIEKTPOHHOE CTPOEHUE MOJIEKYNbl OeH3ona. JlaTe
oTpeNieJieHUe TMOHATHIO «apoMaTHYHOCTh». CdopmynupoBath mpaBwio Xkkens. [lepeuncinuts
KpUTEpPUHN apOMaTUYHOCTH. [IpuBecTH mprMepbl apOMaTHYECKUX COEIMHEHUN.

2. Onucarb npaBuia HOMEHKIATYPbI, BUABI H30MEPHUH, CIIOCOOBI MOJTyYEHHS apEHOB.

3. Omnucath XMMHYECKHE CBOMCTBA apOMATHYECKUX  YIIIE€BOJIOPOJIOB:  PEaKIMH
MPUCOEAMHEHUS, OKUCIICHHE apEHOB, PEAKIMU PAJIUKAIBHOTO 3aMEIIeHUs (IPUBEIUTE MEXaHH3MBbI
peakiuil TrajJoreHUpOBaHUS U HUTPOBAHMS AJKWIBHBIX TPYNN B alKUIOEH30J1aX) M OKUCICHHUS
QJIIKWJIBHBIX TPYIII B aJIKUIOEH30J1aX.

4. Onucarb XUMHUYECKHE CBOWCTBA apOMAaTHYECKHUX YIIJIEBOJOPOJOB: AIIEKTPOQPHIbHOE
3aMelleHue B  apoMaTH4YeckoM psAay (HUTpoBaHHE, Cylb(uUpOBaHUE, TaJOreHHUPOBAHHE,
ANKUIMpOBaHKUE U ampunpoBanue o Opunento-Kpadrey). Hanrcars MexaHM3MBI JaHHBIX PEaAKITHi.

5. Onucatb crocoObl MOyYEHUs IPEIEIbHBIX FAJIOT€HOYTJIEBOJOPOIOB.

6. Omnucate  XUMHUYECKHE  CBONCTBAa  MpPEAEIbHBIX  TAJIOr€HOYIJIEBOJOPO/IOB:
BOCCTaHOBJICHHE, B3aUMOJICHCTBUE C METaJUIaMU, peakiuu 3aMenieHus. HamucaTe mnpumepsl
peakiuii. OnucaTh peakUud HYKICO(QHUIBHOTO 3aMEIICHHs TajJOreHOB B AJIKWJITAIOT€HUIaX
(manucath Mmexanu3Mbl SN1 u SN2).

7. Onucarb ~ XMMHYECKHE  CBOMCTBA  NPEIENbHBIX  TAJIOT€HOYIJIEBOJOPOJIOB:
BOCCTaHOBJICHHE, B3aUMOJICHCTBUE C METAJJIaMH, peakluu OTIIEeIJIeHus W 3amelneHus. [Ipusectu
MIPUMEPHI peakui.

Hanucatp peakiuy OoTIIEIVICHHUS aTOMa rajoreHa U MeXaHU3Mbl peakiuil AMMMUHUPOBaHus E
IN1 EIN2).

8. Onucate crnocoObl  MOJY4YEHUS M XUMHUYECKHE CBOWCTBA  apOMaTUYECKHUX
CyNb(OKUCIOT U UX COJIEH.

9. Onwucare Kiaccu(UKALMIO, H30MEPHIO M CIOCOOBI MNOJy4eHHUs aln(paTHUECKUX
aMHHOB.

10. Onwucate KiIacCU(pUKALNIO, H30MEPHUI0, HOMEHKJIATypy, CHOCOObI MOJy4YeHHUS
apoOMaTUYeCKUX aMUHOB.

11. Omnucate XMMHYECKHE CBOWCTBA apoMaTHUeCKMX aMHMHOB. Ha mnpumepe aHmnmHa

pPaccMOTpPETh PCAKOUHU TAJTOUIUPOBAHUSA, HUTPOBAHUA B CCpHOfI KHUCJIOTC, Cy.J'IBq)I/IpOBaHI/ISI B
ApOMAaTHUYCCKOC SAaPO. HpI/IBeCTI/I MCXaHHN3M PCAKIUHN Ja30THUPOBAHUA.

12. Onucatb XMMHMUYECKHE CBOMCTBA apOMaTHYECKMX JMA30COCIUHEHUI: pEaKIuu C
BBIJICJICHUEM a30Ta; peakuu 0e3 BhIACICHH a30Ta.

13. OnucaTe TOMOJOTMYECKHH psijl, M30MEPHIO, HOMEHKJIATYpy, CHOCOOBI IMOJIydeHHUs
IIpEIENbHBIX OJHOATOMHBIX CIIUPTOB.

14. Onucarh XMMUYECKHE CBOMCTBA MPEEIBHBIX OJJHOATOMHBIX CIIMPTOB

15. Onucate XMMHYECKHE CBOWCTBA (DEHOJIOB: KHUCIOTHOCTH (PEHOJIOB, OCOOEHHOCTH

peakuuii AMeKTPO(MIBHOTO 3aMelieHuss B (eHonax U (EeHOAT-aHUOHAX, PEAKLUIO TOTy4eHUS
¢beHon0-popmManbaeruIHON CMOJIBL.
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16. Omnwucate crnocoObl TOJTYYEHUS U CBOMCTBa TPOCTHIX 3(HPOB: 0Opa3oBaHUE
OKCOHMEBBIX ~ COJIEH, paclIEeIUICHHEe KHUCIOTaMM, oOOpa3oBaHHME THUAPONEPOKCUAOB  (OTBET
MPOMILTIOCTPUPOBATH YPABHEHUSMU XUMUYECKUX PEAKLIUH).

17. Xumus KpayH-coeauHeHuil. KpayH s¢upbl: OTKpbITHE W 00IAaCTh NPUMEHEHHS,
cunte3. CeneKTHBHOCTh KAaTHOHHOTO KOMILJIEKCOOOpa3oBaHMS C y4acTHEM KpayH-3(upos.
MakpoIKInYecKUid, MaKpOOUITUKIMYECKHIA U TEMIUTaTHBIN (P eKThI.

18. Onucarh KJIacCH(UKAMIO, HOMEHKIATYPY, CIOCOOBI TOJNYYCHHS albJICTUIOB H
KETOHOB.
19. Onucarh XMMHYECKHE CBOWMCTBA albJICTHIOB M KETOHOB: PEAKIUH IMPHUCOCAMHCHHUS

KHCJIOPOA-, Cepy-, TAJIOTEH- U a30TCOoJAepKauX (MPUCOSANHEHHS — OTIICIUICHHUs) HyKJICO(PHIIOB IO
KapOOHUJILHOW TpYINIE albJICTHIOB W KETOHOB; B3aMMOJICHCTBHE C CHHHJIBHOW KHCJIOTOW H
peaktuBaMu ['puHbspa; BIMSHHE NPUPOIbl U CTPOEHHUS pajiMKaja Ha PEAaKIMOHHYIO CIOCOOHOCTh
KapOOHUJILHOW IPYIIIBI B peaKIMIX HYKJIEO(UIHHOTO MPUCOETUHEHUS

20. Onucarb XMMHUYECKHE CBOMCTBA alIbJIETUJIOB U KETOHOB: PEAKIHIO rajJoreHUpOBaHUS,
rajio()OpMHYIO PEAKIIMIO; aIbJA0IbHO-KPOTOHOBYIO KOHACHCALIMIO aJIbJIETUIOB M KETOHOB B KMCIIOW U
LIEJI0YHOM CpeJie, MEXaHU3M PEaKIIUM.

21. Omnucath ciocoObI MOTYYCHHUS U XUMUYECKHUE CBOMCTBA apOMAaTUYECKUX aJIbJCTUIOB U
KETOHOB.

22. Onurcath XUMUYECKHUE CBOMCTBA MPEIETHHBIX 0JJHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT.

23. OmnucaTte HOMEHKIIATYPY, TOMOJIOTMYECKHI P, METOJbl CHHTE3a JBYXOCHOBHBIX

MpelenbHbIX KapOOHOBBIX KHUCIOT. OxapakTepu3oBaTb XUMHUYECKHE CBOMCTBA: OTHOILIEHUE
JIBYXOCHOBHBIX KHCJIOT K HarpeBaHu1o. [IpecTaBuTh CHHTE3bI HA OCHOBE MaJIOHOBOTO 3(Hpa.

24, Onucarh Kjaccu(UKAIMIO, HOMEHKIATYpPY, H30MEpHUI0, CIOCOOBl  IMOIy4EHHUS
AMHHOKHCIIOT.

25. Onucarp  kimaccuuKauioo, HOMEHKIATYpPy, HW30MEpPHUI0, CIOCOOBI  TMOJYYCHHS
OKCOKHCJIOT.

26. Onucarp  kimaccuuKauioo, HOMEHKIATYpPy, HW30MEpPHUI0, CIOCOOBI  TMOJYYCHHS
THJIPOKCUKHCIIOT.

27. [IaTaieHHbIE  apOMaTHUYECKHE TeTePOLUKIBl C OTHUM rerepoatoMom. Dypaw,
THO(EH, MUPPOJI. METOIbI CHHTE3a M XUMHYECKHE CBOMCTBA HAa IPMEpE MUPPOJIA.

28. Omnwucate METO/IbI CHHTE3a WHIOJIOB U XapaKTEPHbIC XUMUYECKHAE CBOMCTRA.

29. Onwucath METO/IbI CHHTE3a XMHOJIMHOB U XapaKTEePHbIC XUMUYECKHE CBOMCTBA.

30. YCTaHOBUTh TEHETHUYECKHE CBSI3M MEXAY KiIaccaMd OpPraHMYECKHX COCIUHCHHH,
OCYIIIECTBHB IpeBpalieHus. Bee craauu npeBpaiieHui MpomLTIOCTPUPOBATh YPAaBHEHUSIMHU PEaKIIHi.

31. YCTaHOBUTh TEHETUYECKUE CBSI3U MEXKIYy KilaccaMHd OPraHMYECKUX COEAUHEHUH,
OCYIIECTBHB INpeBpalieHus. Bee craauu npeBpalieHui MpomLTIOCTPUPOBATh YPABHCHUSAMHU PEAKITU.

32. YCTaHOBUTh TEHETUYECKUE CBSI3U MEXKIYy KilaccaMHU OPraHMYECKUX COEAUHEHUH,
OCYIIIECTBHB IMpeBpalicHus. Bee ctamuy npeBparieHuil NponuTIOCTPUPOBATh YPABHECHUSIMU PEAKIIUH.

33. YCTaHOBUTh TEHETUYECKUE CBSI3U MEXKIYy KilaccaMHd OPraHMYECKUX COEAWHEHUH,
OCYIIIECTBHB IpeBpalieHus. Bee craauu npeBpalieHuid MpomLTIOCTPUPOBATh YPABHEHUSAMU PEAKITUA.

34. VYCTaHOBUTh TE€HETHMUYECKHE CBS3M MEXIY KilaccaMH OpPraHMYeCKMX COEIMHEHMH,

OCYILIECTBUB  MpeBpamieHus: (PTaHON  XJIOpITaH ATHIEH OTWICHIJMKONIb  1,2-IUXIIopITaH
areTHIeAMMETHIIAlETHIIeH OyTaHOH OyTaHOM-2
Bce craauu mpeBpail IpoMLTIOCTPUPOBATh YPABHEHUSAMH PEAKIUN

35. YCTaHOBUTH T'E€HETUYECKUE CBA3U MEXKAY KIacCaMd OPraHUYECKUX COCIUHECHHM,
OCYILIECTBUB MpeBpalleHus. Bee craguu npespalleHnii IpomLIIOCTPUPOBATh YPAaBHEHUAMU PEAKLIUN
36. YCTaHOBUTH T'€HETUYECKUE CBA3UM MEXKAY KIacCaMU OPraHUYECKUX COEIUHEHUH,
OCYLIECTBUB MpeBpalleHusd. Bee cranuu npespalieHnii NpouLIIOCTPUPOBATh YPABHEHUSAMU PEAKIUN
37. YCTaHOBUTH T'€HETUYECKUE CBA3U MEXKAY KIacCaMu OpPraHUYECKUX COCIUHEHUH,
OCYLIECTBUB IpeBpalleHus. Bece craguu nmpeBpallieHnii NpomLIIOCTPUPOBATh YPAaBHEHUAMU PEAKLIUN
38. YCTaHOBUTH T'€HETUYECKUE CBA3U MEXKAY KIacCaMu OPraHUYECKUX COEIUHEHUH,
OCYLIECTBUB MpeBpallieHus. Bece cranuu npespaiieHnii IpouLIIOCTPUPOBATh YPABHEHUAMU PEaKLIUN
39. YCTaHOBUTH T'€HETUYECKUE CBA3UM MEXKAY KIacCaMu OPraHUYECKUX COCIUHEHUH,

OCYLIECTBUB MpeBpalleHus. Bee craguu npespalieHuii NpoMLIIOCTPUPOBATh YPAaBHEHUSMU PEAKLUN
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40. YCTaHOBUTH T'€HETUYECKUE CBA3U MEXAY KIACCaMHU OPraHUYECKUX COCIMHECHMM,
OCYLIECTBUB MpeBpalleHus. Bee craguu npespaiieHuii NpomJLIIOCTPUPOBATh YPAaBHEHHUSIMU PEAKLUN

41. YCTaHOBUTH T'€HETUYECKUE CBA3M MEXKJIY KIacCaMu OpPraHUYECKUX COCIUHEHUH,
OCYLIECTBUB IpeBpalleHus. Bee cranuu npespalieHnii IpouJUIIOCTPUPOBATh YPABHEHUAMU PEAKIUI
42. YCTaHOBUTH T'€HETUYECKUE CBA3M MEXKIY KIacCaMu OpPraHUYEeCKUX COCIUHEHUH,
OCYLIECTBUB MpeBpalleHus. Bee craguu npespaiieHnii NpomJLIIOCTPUPOBATh YPAaBHEHHUSIMU PEAKLUN
43. YCTaHOBUTH T'€HETUYECKHE CBA3M MEXKAY KlacCaMu OPraHUYEeCKUX COCIUHEHUH,
OCYLIECTBUB MpeBpalleHus. Bee craguu nmpeBpaiieHnii NpomLIIOCTPUPOBATh YPAaBHEHHUSIMU PEAKLIUN
44, YCTaHOBUTH T'€HETUYECKHE CBA3M MEXKAY KlacCaMu OPraHUYEeCKUX COCIUHEHUH,
OCYLIECTBUB MpeBpalleHus. Bece craguu nmpeBpalieHnii NpomLIIOCTPUPOBATh YPAaBHEHHUSIMU PEAKLUN
45. YCTaHOBUTH TI'€HETUYECKHE CBA3M MEXAY KIacCaMU OPraHUYECKUX COCIUHEHHUH,
OCYLIECTBUB MpeBpalleHus. Bee craguu npeBpaiieHnii NpomLIIOCTPUPOBATh YPAaBHEHHUSIMU PEAKLIUN
46. YCTaHOBUTH T'€HETUYECKHE CBA3M MEXKIY KilacCaMu OpPraHUYEeCKUX COEIUHEHUH,
OCYLIECTBUB MpeBpalleHus. Bee craanu npespanieHui TpOnJuUIFOCTPUPOBATh YPABHEHUSAMH PEaKIIMM
47. YCTaHOBUTH T'€HETUYECKHE CBA3M MEXKAY KilacCaMy OpPraHUYEeCKUX COCIUHEHUH,
OCYLIECTBUB MpeBpalleHus. Bece craguu nmpeBpaiieHnii NpomLIFOCTPUPOBATh YPAaBHEHHUSIMU PEAKLIUN
48. YCTaHOBUTh T'€HETUYECKHE CBA3M MEXKAY KIacCaMH OpPraHUYECKUX COECIMHEHH,
OCYIIECTBUB MpeBpalleHus. Bee cragum nmpeBpaiieHnii NpomLIFOCTPUPOBATh YPAaBHEHHUSIMU PEAKIIUN
49. VYCTaHOBUTh T'€HETUYECKHE CBA3M MEXIY KilacCaMu OpPraHUYEeCKUX COEIUHEHUH,
OCYIIECTBUB MpeBpalleHus. Bee cragum nmpeBpaiieHnii NpomJLIFOCTPUPOBATh YPAaBHEHHUSIMU PEAKLIUN
50. VYCTaHOBUTh T'€HETUYECKHE CBA3M MEXAY KilacCaMu OpPraHUYEeCKUX COEIUHEHUH,
OCYIIECTBUB IpeBpalieHus. Bce craaum mpeBpalleHuil MpOWLIIOCTPUPOBATh YPABHEHUSMHU
peakumity
51. YCTaHOBUTH TE€HETHYECKUE CBS3UM MEXKIY KIACCaMH OPraHMYECKUX COEIWHEHUH,
OCYILIECTBUB IIpeBpamieHus. Bce cragum INpeBpameHuil NOPOMJUIIOCTPUPOBATh  YPAaBHEHUSMU
peakuuity
52. YCTaHOBUTH T'€HETUYECKUE CBS3M MEXKIY KIAacCaMU OPraHUYECKUX COCIUHEHUH,

OCYILIECTBUB MpEBpAlllEHUsl: 3TaH — OpPOMAITaH — ATAHOJI —> YKCYCHBIM ajbAeruj — yKCycHas
kuciora —Y— ykcycHOOyTwIOBBIM »bup. Bce cramum mnpeBpamieHud MNPOUILTIOCTPUPOBATH
YPaBHEHUSIMH pEAKIIU.

53. YCTaHOBUTh TEHETUYECKUE CBSI3U MEXKIYy KilaccaMHd OPraHMYECKUX COEIAUHEHUH,
OCYILIECTBUB INpeBpailenus. Bce craguu npeBpaiieHuil TpomLIIOCTPUPOBATh YPABHEHUAMH peaKuil

o4, N300pa3uth Bce BO3MOKHBIE H30MEPHI [UIsl TaJlOT€HOYTJIEBOJOPOJIOB CIEIYIOIIErO
anemeHTHOTO coctaa C4HI9C | u Ha3BaTh O MEXTyHAPOJHOW HOMEHKIIATYpPE.

55. N300pa3uth Bce BO3MOXKHBIE M30MEPHI Ui COCAUHEHHM CIEAYIOIIEro 3JIeMEHTHOTO
coctaBa C4H100 u Ha3BaTh 0 MEXAYHAPOJIHOW HOMEHKIIAType

56. N300pa3uth Bce BO3MOXKHBIE H30MEPHl APOMATUYECKOTO YIIEBOAOPOJa COCTaBa
C8H10 u1 Ha3BaTh UX IO CUCTEMATHYECKOW HOMEHKJIAType.

S7. N300pa3uth Bce BO3MOKHBIE YTIIEBOAOPOIbI LIUKINYECKOTO cTpoeHus coctaa COH12

U Ha3BaThb UX ¢ yuetoM HomeHknarypsl MIOITAK.
58. M300pa3uth Bce BO3MOXKHbBIE crnupThl coctaBa C5SH120 u Ha3BaTh UX C Y4eTOM
HoMmeHknarypel MIOITAK
59. N306pa3uth Bce BO3MOXKHBIE KapOOHMIbHBIE coequHenus coctaa CSH100 u Ha3zBaTh
ux ¢ yuetoM HomeHknatypsl MIOITAK.
60. N300pa3uTth Bce BO3MOXKHbBIE KapOOKCUiIbHbIE coenuHeHus coctaBa C5HI1002 u
Ha3BaTh UX ¢ yueToM HoMeHKIaTypsl MIOITAK.
61. N300pa3uTh Bce BO3MOXKHBIE H30MEPHI UIsI TaJOTEHOYIJIEBOJOPOAOB CIEAYIOIIETO
anemeHTHOro cocraBa C4H8C 12. 1 Ha3BaTh MX MO MEXKIYHAPOIHOW HOMEHKIIAType
62. HM300pa3uth Bce Bo3MOXHBIe amMMHBI coctaBa CS5H13 N u Ha3BaTh UX C yd4yeToM
HomeHknarypsl MIOITAK.
63. N3006pa3uth Bce BO3MOXKHBIE HUTpocoenuHeHus coctaa CSH11 NO2 u Ha3BaTh uX ¢
yuetoMm HoMeHKIaTypsl MIOITAK.
64. N300pa3uTth Bce BO3MOXKHBIE M30MEPHI JJIS TaJOrCHOYTJICBOJOPOJIOB CIIEIYIOLIETO
anemeHTHOro cocraBa CSH11C 1 u Ha3BaTh 10 MEXIyHApOAHON HOMEHKIIATYpe
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65. N300pa3uTth Bce BO3MOXKHBIE M30MEPHI JISI TaJIOTEHOYTJIEBOJAOPOIOB CIIEAYIOIIErO
anemeHTHOro cocraBa CSHIC | u Ha3BaTh UX MO MEXAYHAPOJHONH HOMEHKIIATYpe
66. WM300pa3uTh MO MEXKIYHAPOJHON HOMEHKIATYpE BCE BO3MOXHBIC H30MEpPHI s
apoMaTHYEeCKOro aMHHa Clenyroniero sneMenTHoro cocrasa C7H9 N u Ha3Bath mo HOMEHKJIATYp
HIOITAK

67. JlaTp omnpeneseHre NOHATUI «KUCIOTa» U «OCHOBaHME» 10 bpeHcreny. Pacnonoxuts
COEJIMHEHUS B MOPSAKE YBEJIWYEHHUS] KMCIOTHBIX CBOMCTB: COJITHAasl KMCJOTA, IPOMAHOBAs KHUCIIOTA,
METWINPONAHOBasl KHUCIOTa, JUMETWINPONAHOBAas KHUCIIOTa, XJIOp3TaHoBass Kucinorta. OTBer
pa3bsACHUTE.

68. M300pa3uth Bce BO3MOXKHBIE ankagueHbl coctaBa C5SH8 um HasBate ux ¢ ydeToMm
HomeHknarypsl MIOITAK.

69. N300pa3uTh BCE BO3MOXKHBIC H30MEPHl apPOMAaTHYECKOIO YIJIICBOJOPOJa COCTaBa
C8H10 u nasBath o HomeHksatype MIOITAK

71. N300pa3uth Bce BO3MOXKHbBIE N30MEPbI KapOOHUIIBHBIX coenuHeHuil coctaBa CO6H12
O nasBatb o HomeHknarype MIOITAK.

72. N300pa3uth Bce BO3MOXKHBIE M30MEpPBI ruapokcucoenuHenust cocraba C6H14 O u
Ha3BaTh I1 HoMeHki1atype UIOITAK.

73. N3o6pasuts Bce Bo3MoxkHBIE n3oMephl coctaBa C4HE O2 1 Ha3BaTh IO HOMEHKJIATYpE

NIOITAK.

74. N3006pa3uth Bce BO3MOXKHBIE HM30MEPHI IS TAJIOTEHOYTJIEBOJOPOJOB CIIETYIOIIETO
aneMeHnTHOro coctaBa C4H8C 12 u Ha3BaTh MX MO MEXAYHAPOAHONH HOMEHKIIAType

75. N300pa3uth Bce BO3MOKHBIE H30MEpHBIE ciOXKHBIE 3¢dupsl coctaBa C4H8O2 u
Ha3BaTh UX M0 MEXJIYHAPOIHON HOMEHKJIAType.

76. N300pa3uth Bce BO3MOXHBIE HM30MEpHl JJIS apOMAaTHYECKOrO aMHMHA CIEAYIOLIero
anemenTHoro coctaa C7H9 N u Ha3Bath o HomeHkiarype MIOITAK.

7. JlaTh ompeneneHus NOHATHN «KUCIOTa» U «oCHOBaHHE» Mo bpeHcreny. Pacnonoxurs
COEJIMHEHUS B MOPSAKE YBEIHMUEHUSI OCHOBHBIX CBOMCTB. [laTh 0OBSICHEHHUS:

78. JlaTh ompeneneHne NOHATUNA «KUCIOTa» U «oCHOBaHHe» 1o bpencreny. Pacnonoxuts
COCIMHEHUS! B TOPSAIKE YBEIWYEHHS] OCHOBHBIX CBOMCTB: METWJIAMUH, AUMETUIAMHH, aMMUAK,
aHWIWH, N-HUTPOAHWIMH, 2,4,6-TpUHUTpOaHWIMH. J[aTh OOBSCHEHHS U MPHUBEIUTE CTPYKTYPHI
COEIUHEHUN.

79. Jlatb onpeneneHue MOHATHH «KUCIOTa» U «OCHOBaHUE» Mo bpeHcreny. Pacnonoxuth
COEJIMHEHUS B IMOPSJIKE YBEJIUYEHUSI OCHOBHBIX CBOMCTB: TPeTOYTMJIAMHH, METUJIAMHUH, aMMHaK, N-
METWJIAHUIUH, TpUeHmIaMuH. JlaTh 00BsICHEHHS U IPUBEINUTE CTPYKTYPhl COETUHEHUH.

8.5. Meroanyeckne MaTepHasbl, ONpeIesONe MPOLEIYPhl OUEHHBAHUS 3HAHUM,
yMeHHi#i, HABBIKOB M (WJIH) ONBITA JeATEJILHOCTH, XapaKTEePU3YIOLIMX 3Tanbl (OPMHPOBAHHSA
KOMIIeTeHI M ii

[TpomexyTouHas aTTecTalus MPOBOIUTCS B (hOpMe IK3aMeHa.

OK3aMeH THO03BOJISIET OLEHUTh C(HOPMHUPOBAHHOCTH MPO(MECCHOHANBHBIX KOMIIETEHIHH,
TEOPETHUYECKYIO TIOJITOTOBKY CTYJIEHTa, €ro CIOCOOHOCTh K TBOPUYECKOMY MBIIIIJIEHUIO, TOTOBHOCTh

K MPAKTUYECKON JAEATENIbHOCTH, NMPHOOPETEHHBIE HABBIKM CaMOCTOSATENBHOW pPabOTHI,
YMEHHUE CUHTE3UPOBATh MOJyYEHHBIE 3HAHUS U IPUMEHATh UX MPHU PELICHUH NPaKTHUECKUX 3a/a4.

[Ipu GamibHO-PEUTHHIOBOM KOHTpPOJIE 3HAHUW MTOroBasl OLIEHKA BBICTABIIAETCS C Y4ETOM
HaOpaHHOH cyMMBbI OaJIJIOB.

YcTHBIM OTBET Ha DK3aMEHE

[Ipu ompeneneHun ypoBHSI JOCTHIKEHUU CTYACHTOB Ha JK3aMeHe HEeoO0XOJUMO oOpaiiaTh
0co00e BHUMaHUE Ha CIeayolee:

— JIaH TIOJIHBIM, Pa3BEPHYTHIMA OTBET HA MOCTABJIECHHBINA BONPOC;

— TI0Ka3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUI 00 00bEKTe, MPOSBISAIONIASCS B CBOOOTHOM

MIPUYUHHO-CJIEICTBEHHBIE CBS3H;

— 3HaHHe 00 00BEKTe IEMOHCTPUpPYETCs Ha ()OHE TTOHUMAHUS €0 B CUCTEME JaHHOU HAyKHU U
MEXJIUCUUIUTMHAPHBIX CBS3EH;
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— oTBeT (hopMyNIHpyeTcsi B TEPMUHAX HAYKH, W3JIOXKEH JMTEPATYypHBIM S3BIKOM, JOTHYEH,
JOKa3aTelIeH, JEMOHCTPUPYET aBTOPCKYIO MO3UIIUIO CTY/IEHTA;
— TEOPETUUYECKUE TIOCTYIAThl TOATBEPKAAIOTCA IPUMEPAMU U3 IPAKTUKH.

TecTsl

[Ipu ompeneneHuu YpOBHS NOCTHXEHHH CTYIEHTOB C TIOMOIIBIO TECTOBOTO KOHTPOJIS
He00X0MMO 0OpamaTh 0co00e BHUIMaHUE Ha CIIEAYIOIIEE:

— OIIEHUBAETCS MOJHOCTHIO IPABUIIBHBIN OTBET;

— TIpernoaaBaTesieM JI0JDKHA OBITh ONpe/ieieHa MaKCUMalIbHAsl OIIEHKA 32 TECT, BKITFOUAIOIINN
OTIPENETICHHOE KOJIMYECTBO BOIIPOCOB;

— TpenojaBaTeIeM MOXKET OBITh ONpe/eNieHa MaKCUMalIbHas OI[EHKA 33 OJIMH BOIIPOC TECTa;

— 10 BOMIpOCaM, TPEIyCMaTPUBAIOUINM MHOXKECTBEHHBI BBIOOD MPAaBUIBHBIX OTBETOB,
OIICHKA OIPEEIIeTCS NCXO U3 MAaKCUMaIIbHON OIIEHKH 32 OJIMH BOIIPOC TECTA.

[TucpbmenHas KOHTpoJIbHAS paboTa

BI/II[I)I KOHTPOJIbHBIX pa60T: AYAUTOPHBLIC, JOMAIIHUE, TCKYIIHUEC, OJOK3aMCHAIIMOHHLIC,
MMCbMEHHBIE, Tpauueckue, NMpakTudeckue, (poHTalbHbIE, MHAWBHAYyaldbHble. CucTema 3aJaHui
IMMCbMCHHBIX KOHTPOJBbHBIX pa60T JOJIKHA:

— BBISIBIIATH 3HAHUS CTYJICHTOB TI0 ONPECIICHHON JUCITUTUTHNHE (pa3aesly TUCIUILUINHBI);

— BBISABJIATH IOHUMAaHHUE CYHIHOCTHU U3YHACMBIX ITPEAMETOB U HBHCHHﬁ, nux SaKOHOMepHOCTeﬁ;

—BBISABJISITH YMEHUE CAMOCTOSITEIHFHO JIEaTh BBHIBOIBI M 0000IICHHUS;

—TBOPYCCKHU HCIIOJIB30BATh 3HAHWA U HABBIKH.

TpeboBaHMsI K KOHTPOJBHOW pabOTe MO TEMAaTHYECKOMY COJICPKAHHIO COOTBETCTBYIOT
YCTHOMY OTBETY.

Taxoke KOHTPOJIbHBIE paOOTHI MOTYT BKITIOYATh NIEPEYCHb MPAKTUICCKUX 33 JaHHN.

KoHTekcTHas ydeOHas 3amava, MpoOJeMHAs CUTyaIus, CHTYaI[MOHHAs 3ajiavya, KeWCOBOE
3amanue [lpu onpenesieHny YpOBHS JOCTHIKEHUH CTYICHTOB MPH PEIICHUN YYCOHBIX MPAKTHYECKUX
3a/1a4 He0OX0AMMO 00pamaTk 0cob0e BHUMaHHUE Ha CIEAYIONIEE:

— CHOCOOHOCTh ONpENeNATh W TNPUHUMATh IEMH YY4eOHOW 3aJadyu, CaMOCTOSATEIBHO |
TBOPYECKH IJIAHUPOBATh €€ PEIICHUE KaK B THITUYHOM, TaK U B HECTAHIAPTHOM CUTYAIIHH;

— CHUCTEMAaTHU3UPOBaHHbIC, IITyOOKHE M MOJIHBIC 3HAHMSI 110 BCEM pa3JieiiaM IPOrPaMMBI;

— TOYHOE HCITOJIb30BAHHE HAYYHOW TEPMHUHOJIOTMH, CTUIMCTHYCCKH TI'DAMOTHOE, JIOTHYCCKU
MIPaBUIIBHOE M3JI0KCHHE OTBETA Ha BOTIPOCHI U 3a/1aHHUS;

— BJAJICHUE MHCTPYMEHTapueM y4eOHOW JMCHUIUIMHBI, YMEHHE ero 3(pQPEKTHBHO
UCIIOJIb30BaTh B IIOCTAHOBKE M PEHICHUH YICOHBIX 3a/1a4;

— IPaMOTHOE HMCIOJIb30BAHUE OCHOBHOM U JIOTIOJTHUTEIILHOM JIUTEPATYPHI;

— YMCHHE WCIIOJIb30BaTh COBPEMCHHBIC HWH(OPMAIMOHHBIC TEXHOJIOTHU JUIsl PELICHHUS
y4eOHBIX 3a/1a4, UCTI0JIb30BaTh HAYYHBIC JOCTIKECHHS PYTrUX JUCIUTLINH;

— TBOpYECKas CaMOCTOsITeNbHAs pPadoTa Ha MPAKTHYCCKUX, Ja00PATOPHBIX 3aHATHSIX,
AKTHBHOE YYaCTHE B TPYIIIOBBIX 0OCYXKICHUAX, BBICOKUI YPOBEHb KYJIBTYPhI UCIIOJHCHHUS 3a1aHUH.

9. Ilepeyenr  OCHOBHOWI W  JONOJHHUTEJBLHOH  Y4eOHOM
Jurepatrypbl OCHOBHAasi IMTEPATypPa

1. AnsamkuHa, E. A. Oprannueckas xumus [Tekct] : yuebHO-MeToandeckoe nocodue / E.
A. AnsamkuHa ; Mopos. roc. nea. us-T. - Capanck, 2016. - 85 c.

2. I'pann6epr, . U. Opranunueckas xumus [Tekcr] : yueO. nns OGakamaspos / U. U.
I'pann6epr, H. JI. Ham. — 8-e uza. — M. : FOpaiir, 2013. — 608 c.

3. I'pannoepr, U. U. [Ipaktuyeckre paboThl U CEMUHAPCKHE 3aHATUS MO OPraHUYECKOMN

xumun [Teker] : yue6. mocobue mis 6akanaspos / WM. U. I'panabepr, H. JI. Ham. — 6-e u3zn. — M. :
FOpaiir, 2012. — 349 c.

4. XKykosa, H. B. OcnoBbl oprannueckoit xumuu [Tekcr] : yued. mocobue / H. B.
Kyxosa, E. A. Anamkuna, C. A. SImamikun ; Mopaos. roc. nen. un-1. — Capanck, 2012. —353 c.

Jlono/IHUTeIbHAS JIUTEpaTypa

1. Peyros, O. A. Opranunueckast xumus [Tekcer] : yueOnuk : B4 4. U. 1/ O. A. Peyros, A.
JI. Kypn, K. I1. Bytun. — 3-e uza. — M. : BUHOM. JlaGopatopus 3nanuii, 2011. — 568 c.

IMoxrorosneno B cucreme 1C:Yrusepcurer (000000392)



2. Peyros, O. A. Opranunueckast xumus [Tekcer] : yueOnuk : B4 4. U. 2/ O. A. Peyros, A.
JI. Kypn, K. I1. Byrun. — 3-e uzn., ucnp. — M. : BUHOM. Jlabopartopus 3nanuii, 2011. — 623 c.

3. Peyros, O. A. Opranunueckas xumus [Tekcr] : yueOnuk : B 4 u. . 2/ O. A. Peyros, A.
JI. Kypn, K. I1. Byrun. — 3-e uzn., ucnp. — M. : BUHOM. Jlabopartopus 3nanuii, 2012. — 623 c.

4. Peyros, O. A. Opranunueckast xumus [Tekcr] : yueOnuk : B 4 4. U. 4/ O. A. Peyros, A.
JI. Kypn, K. I1. Byrun. — 2-e uzn., ucnp. — M. : BUHOM. Jlabopartopus 3nanuii, 2011. — 726 c.

5. Hlabapos, 0. C. Oprannueckast xumust [Tekcr] : yuebnuk / FO. C. IlabapoB. — 5-¢
u3n., crep. — CII6. : Jlans, 2011. — 847 c.

10. TlepeyeHb pecypcoB HH()OPMAIHOHHO-TEJIEKOMMYHHUKALIMOHHOI ceTu « MHTepHET»

1. http://www.chemnet.ru - Tlopran QyHIaMEHTAIBHOTO XUMHYECKOTO 0Opa30BaHUs
Poccun.

2. http://www.himhelp.ru/ - Xumudeckuii cepsep

11. MeToanueckue YKazanus Oﬁy‘lalOIlll/lMCﬂ 0 OCBOCHHUIO JUCHHUIIJIMHBI (MOI[yJIﬂ)

[Ipu ocBOeHUU MaTepHasia TUCITUTIITMHBI HEOOXO MO

— CIUIAaHUPOBATh M PACIPEACTUTh BpeMs, HEOOXOIMMOE JIJIsl U3YUCHHS JUCIUTUTHHBL;

— KOHKPETH3UPOBATh JJIs1 ce0sl TUTaH U3yUYeHUsI MaTepuaa;

— O3HAKOMHTHCS ¢ 0OBEMOM W XapaKTepOM BHEAYIUTOPHON CaMOCTOSITEIHLHOW PadOTHI st
MOJTHOIEHHOTO OCBOEHUS KaXJ0M U3 TEM AUCIUTLIIUHBI.

Cuenapunii u3y4eHus Kypca:

— TIpopaboTaiTe KKyl TEMY MO0 TpejlaraeMOMy HUXKE aJITOPUTMY JICUCTBUI;

— W3YYMB BECh Marepuaj, BBITIOJHUTE HWTOTOBBIA TECT, KOTOPBIA MPOJIEMOHCTPUPYET
TFOTOBHOCTbH K C/Iaye 3K3aMeHa.

AnropuT™ paboThl Ha KaXKI0H TEMOM:

— HM3y4uTEe COJEP’KAHME TEMbl BHAYaje IO JIEKIMOHHOMY Marepuanly, a 3aTeM I0 JIPYyruM
HMCTOYHHUKAM;

— IMIPOYUTANTE AOTIOJHUTENBHYIO JJUTEPATYPy U3 CIUCKA, PEUIOKEHHOTO IIPETOIaBATEIEM;

— BBIIMIIUTE B TETPAJb OCHOBHBIE KAaTErOPUM M MEPCOHAIMM MO TEME, HCIOJIb3Ys
JIEKIMOHHBIA MaTepUaj WK CJIOBAapH, YTO TIOMOKET OBICTPO MOBTOPUTH MaTepUall IMPH MOATOTOBKE K
JKaMEHY;

— COCTaBbTE KpaTKUH IJIJaH OTBETA MO KaXJIOMY BOIIPOCY, BHIHOCUMOMY Ha OOCYXJEHHE Ha
1ab0paTOpPHOM 3aHATHUH;

— BBIyYUTE ONPEEICHUS TEPMUHOB, OTHOCSAIIUXCS K TEME;

— IpOJlyMaiTe NpUMEPHI U WILTIOCTPALIUU K OTBETY IO U3y4aeMOU TEME;

— noAOepUTe IMUTAThl YYEHBIX, OOIIECTBEHHBIX JEATENEH, MyOIUIMCTOB, YMECTHBIE C TOUKHU
3peHus o0Ccy)aaeMon mpooIeMsl;

— TPOAYMBIBATEe BBICKA3bIBAHHA IO TEMaM, MPEAJIOKEHHBIM K JIaOOpaTOpHOMY
3aHaTHIO0. PekoMenganuu no pabote ¢ IMTepaTypoil:

— O3HAKOMBTECh C AHHOTALMSIMU K PEKOMEHJIOBAaHHOM JIUTEpaType U OINpeAesIuTe OCHOBHOMU
METO/] U3JI0’KEHUSI MaTeprasa TOrO WM UHOTO UCTOYHMKA;

— COCTaBbTE COOCTBEHHBIE aHHOTALMU K JIPYTMM HCTOYHUKAM Ha KapTOYKaX, 4YTO MOMOKET
MIpH MOATOTOBKE pedepaToB, TEKCTOB peyuei, Mpu MOArOTOBKE K IK3aMEHY;

— BbIOEpUTE T€ MCTOYHUKH, KOTOpble Hanboyiee MOAXOIAT Uil U3YUYeHUS KOHKPETHOUH TEeMBI.
[Ipexxne yeM NPUCTYMUTh K BBIMOJHEHUIO JIA0OPAaTOPHOU paboOThl, CTYACHT MAOJDKEH HU3YYUTh
COOTBETCTBYIOIIMI pa3fesl TEOPETUUECKOTO Kypca, O3HAKOMHUTHCS C YCTPOMCTBOM M Ha3HAu€HHEM
HCIOJIb3YeMOTr0 B paboTe 00opyI0oBaHUs, YSICHUTH 1IeTh pabOThl M METOJMKY dKcrnepuMmenTa. [lepen
HayamoM paboThl TpernojaBareidb MPOBEPSET TOTOBHOCTh CTYAEHTAa K MPAKTHUKYyMY, IMPOBOJS
cobecenoBanre (KOJJIOKBUYM) W TPUHUMAET peEIIeHHe O BO3MOXKHOCTH JIOMYCKa CTyIeHTa K
JKCIIEPUMEHTY.

BeimonnuB  paboty, ywammecs oQOpMISIOT B paboyeM KypHale OT4eT o pabore u
MPEABSBIAIOT €ro npenoaaBaTento. OT4YeT T0JKEeH COAepKaTh CIASAYIOLINE AIEMEHTHI:

1. Ha3anme u wnenb pabOThI; KpaTKOE W3JIOKEHHE OCHOBHBIX TEOPETHYECKHX
MOJIOKEHHI, Ha KOTOPBIX Oa3upyeTcs JaHHas paboTa.
2. Kpartkoe onucanue nopsiika BbIIOJIHEHHUS paOOThI.
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3. Pe3ynbTarhl 5KCIiepUMEHTa B BHJIE TaONIUI, KyJa 3aHOCATCS BCE SKCIIEPUMEHTAIbHBIC
JIAHHBIEC U PE3yJIbTAaThl PACUETOB.

4. B ciyyae HeoOxoaumMocTu rpaduueckoil MHTEPIPETALUU MTOJTyYSHHBIX Pe3yJIbTaToOB K
OTYEeTy NpUiIararoTcs TpaduKH, BBHINOJIHEHHBIE HA MWUIMMETPOBOM Oymare B ONTUMAalbHOM
Mmacuirade.

5. BriBoz mo paboTe, COOTBETCTBYIOIIUK MOTYUYEHHBIM PE3yJIbTaTaM; €ClIi OOHapYKEHBI
OTKJIOHEHHUSI OT TEOPETUYECKUX 3aKOHOMEPHOCTEW, YKa3bIBAeTCs MX IpeAroyiaraeMasi NpUYHHA.
CryneHTam 3anpeniaercs:

NPUCTYNATh K BBIIOJHEHUIO JIAOOpAaTOpHOH paboTel 0e3  pa3pemieHws
npenojaBaTeisi, HaXOQUTCsl B JlabopaTtopuu 0e3 XajaTa, BBIXOJIUTH M3 JabopaTopuu
0e3 pa3pericHus MPeToIaBaTels,

WCIOJB30BaTh MPUOOPHI U PEAKTUBBI HE NPEIHA3HAYCHHBIC U BBITIOJIHIEMON HMHU
paboroii. [IpenonaBarens 00s13aH:

MPOKOHTPOJMPOBATh HAMYME HEOOXOIMMBIX PEAKTUBOB M HCIPABHOCTH JIAOOPATOPHOTO
000pyIOBaHUs, CISIUTH 32 MIPABIILHOCTHIO BBHITIOJHEHUS JIA00OPATOPHBIX padoT,

YCTpaHATh BO3HUKAIOIIKE HEMOJIAAKH ¢ Ja00PaTOPHBIM 000PYIOBaHUEM.

[To xaxm0#1 paboTe CTYAEHTY MpeaaraeTcs OTBETUTh Ha HECKOJIBKO BOIIPOCOB.

JlaGopaTOopHBI TMPAKTHUKYM CUMTAETCS 3aBEPIICHHBIM €CJIM BBITIOJHEHBI BCE padOTHI,
MpaBWJILHO O(OPMIICH JIa0OpaTOPHBIA JKYpHaI M JaHBl OTBETHI HAa BCE BOIPOCHI IO IMPOMJICHHON
TEME.

[Ipu BeITIONTHEHUH JTA0OPATOPHBIX PAOOT CTYACHTHI OO0s3aHBI CTPOTO COOIIOJATH IpaBUia
TexHUKH Oe3omacHOCTH. CTyIEHTHI, HapyIIAlOI[Me MpaBHIa TEXHUKU OE30MacHOCTHU, MOTYT OBITh
OTCTPAHEHBI OT BBITIOTHEHUS JTa0OPaTOPHBIX PaboOT.

12. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOT Uit

Peanuzanus yueOHONM mporpamMmbl oOecriednBaeTcs JOCTYIIOM KaXJOro CTyIEHTa K
MH(POPMAITMOHHBIM pPECcypcaM — JJIEKTPOHHOUW OMOMMOTEKe M ceTeBhIM pecypcam Mutepner. [lms
ucnons3oBanus KT B yaueOHOM mporiecce UCnoib3yeTcs MporpaMMHOE 00eCTICUeHHE, TIO3BOJISIOIICE
OCYILIECTBJISITh MOMCK, XpaHEHHE, CUCTEMAaTU3AallNI0, aHaJIN3 U MPE3eHTAUI0 HH(POpMAaLUU, SKCIOPT
uHpopMalruy Ha IUQPPOBBIE HOCUTENU, OPTraHU3AIMI0 B3aUMOJICHCTBHUS B peallbHON M BUPTYalIbHOU
o0Opa3oBaTeNbHOM cpejie.

WnnuBuayanbHble pe3yabTaTbl OCBOEHHUS JTUCLHMIUIUHBI CTyJAEHTaMU (PUKCUPYIOTCS B
AIIEKTPOHHOU MH(GOPMALITMOHHO-00Pa30BaTENBHON Cpe/le YHUBEPCUTETA.

12.1 IlepevyeHb NPOrPaAMMHOIO o0ecnevdeHust
1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuuepcuret [TPOD

12.2 Ilepeyenb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

(o0HOBJIEHME BBINOJHSETCS eKeHeleJIbHO)

1. UudopmanmonHo-npaBoBas cucrema «I"APAHT» (http://www.garant.ru)

2. CripaBounas mpaBoBas cucreMa «KoncynprantIlnroc» (http://www.consultant.ru)

12.3 IlepedyeHb cOBpeMeHHBIX NPO(PECCHOHAIBHBIX 023 TaHHBIX

1. Ipodeccronanphas 6a3a maHHBIX «OTKPBITBIC daHHbIe MUHHCTEpPCTBA OOpa30BaHUS H
Hayku POy (http://xn----8sblcdzzacvuc0jbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. Tlpodeccuonanbuas 6a3a AaHHBIX «[lopTay OTKPBHITBIX JaHHBIX MHHHUCTEPCTBA KYJIBTYPHI
Poccuiickoit ®enepanuny (http://opendata.mkrf.ru/)

3. DnekrpoHHas OubaMoTeuHas cucreMa Znanium.com( http://znanium.com/)

4. HayuHnas snextpoHHas oubianoteka e-library( http://www.e-library.ru/)

13. MaTepuajibHO-TeXHHYECKOE o0ecnevyeHne JUCHUIIHMHBI (MOLYJIf)

Jns [IPOBEIECHU aAyJUTOPHBIX  3aHATUH  HEOOXOIUM CTaHIApPTHBIM  Habop
CTIELUANIU3UPOBAHHON Y4eOHONH Mebenu M yueOHOro 0O0OpyIOBaHHWSA, a TaKXKE MYJIbTHUMEIUHHOE
o0OpyJOBaHUE MAJsl JEMOHCTpAllMM Tpe3eHTaluil Ha Jekuusx. Jnsg mnpoBeneHHs NpPaKTUYECKUX
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3aHATHH, a TaKXKe OpPraHU3allMi CaMOCTOSITEIBHOM PabOThI CTYAEHTOB HEOOXOJUM KOMITBIOTEPHBIN
KJacc ¢ paboynMu MecTaMu, 00eCieuuBaloIIUMU BBIX0 B VIHTepHeT.

[lpy w3ydeHMH AUCUUIUIMHBI HCIIOJIB3YETCS HMHTEpaKkTUBHbIM Komruiekc Flipbox s
MIPOBEACHUS MPE3CHTALUI U BUICOKOH(pEpEHIIHNA, cucTeMa iSpring B mpoiecce MpOBEpKU 3HAHUH T10
JIEKTPOHHBIM TECT-TPEHAKEPAM.

WupuBuayanbHble  pe3yabTaThl OCBOCHHMS IUCIHMIUIMHBI (UKCHUPYIOTCS B DIIEKTPOHHOMN
nH(OPMAIIMOHHO-00pa30BaTEILHOM cpe/ie YHUBEPCUTETA.

Peanuzamust ydeOHON mporpaMmbl  OOECNEUMBACTCS JIOCTYIIOM KaXJOTO CTYACHTA K
MH(GOPMAIIMOHHBIM pecypcaM — 3JIEKTPOHHOW OuOimoTeke M ceTeBbIM pecypcam Mutepuer. s
ucnonp3oBanusi KT B ydueOHOM mporiecce HEOOXOIUMO HAIWYHE MPOrPAMMHOTO OOecredyeHus,
MO3BOJISIIOIIETO OCYIIECTBIISITh NOUCK MH(POPMAIMK B ceTH VIHTEpHET, CUCTeMaTH3alHI0, aHaIu3 U
Mpe3eHTAINI0 HH(POPMAINH, SKCTIOPT HHPOPMALIUK HA IU(PPOBBIC HOCHTEIH.

YueOHass ayauTopusi Ui NPOBedeHHs 3aHATHH JIEKIMOHHOTO THMNA, 3aHATHH
CEeMHHAPCKOTr0 THNA, PYNNOBBIX H WHAHBUAYAJIbHBIX KOHCYJIbTAI[HI, TEKYIIIET0 KOHTPOJISI H
npoMeKyTouHo# arrectamun (Ne 15).

[TomereHne YKOMIUIEKTOBAHO CIICIIMATM3NPOBAHHON MEOEIBI0 M TEXHUYECKUMHU CPEACTBAMH
00y4eHusI.

OcHoBHOE 000pYIOBaHHUE:

HaGopsl neMOHCTpalMOHHOTO OO0OpY/IOBaHMS: aBTOMAaTH3MPOBAHHOE pabouee MecTo B
coctaBe (y4eOHBIH MYJIbTUMEIUNWHBIN KOMIUIEKC TpUOyHa, MPOEKTOp, jJa3epHas yKa3ka, MapKepHas
nocka); kojaoHku SVEN.

Y4eOHO-HarAsAHbIC TOCOOUS:

[Ipesentanuu.

JInieH3noHHOE MporpaMMHoe oOecnedeHue:

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuusepcuter [IPOD

YyeOHass ayauTopusi [JIA TNPOBEJCHUS 3aHATHH JIEKIUOHHOIO THIA, 3aHATHH
CEeMHUHAPCKOT0 THIA, TPYNNOBbIX U HHANBUAYAJIBHBIX KOHCYJbTAIHIA, TEKYNIEr0 KOHTPOJISI U
MPOMeKYTOUHOM aTTecTamuu, (Ne 21).

JlaGopaTropusi 0M0JI0rHYeCKO XUMMH.

[TomeneHne YKOMITJICKTOBAHO CIICIUAIM3UPOBAHHON MEOEIbI0 U TEXHUYECKUMHU CPEIICTBAMHU
0o0y4eHHs.

OcHoBHOE 000pyIOBaHUE:!

HaGopbI 1eMOHCTpaIMOHHOTO 000PYA0BaHUs: HOYTOYK Lenovo; mpoeKTop; SKpaH.

JlaboparopHoe oOGopynoBanue: caxapumerp CVY-5; mkad cynmieHbli CHOJL;  Bechbl
TEXHHYECKUE; HAOOP TUPh; aKBaJUCTHIUIATOP; BEChI JIAOOPATOPHBIC; OUKHU 3alllUTHBIC; 3yeKTporumTka DI1T-
1.

Crnenuanu3upoBaHHas MeOeb:

CTYJIbSl BUHTOBBIE; CTOJIbI JJAOOpaTOpHbIe; MIKa( BBITSHKHON; mKad st npuOOpoB; mKad st
XPaHEHHUs PEaKTUBOB.

Y4eOHO-HarIsIHbIE TOCOOUS:

IIpe3enranuu; Habop Tabmun no xumuu (Ilepuonuueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
. U. Menneneesa, Tabnuia pacTBOPUMOCTH, DINEKTPOXUMUYECKUN Pl HATPSDKEHHS] METAILIOB).

JIMIIeH3MOHHOE MTPOrpaMMHOE obecreueHme:

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuusepcurer [TPOD

ITomemenne 1Jist CaMOCTOATEIbHOM PadoTHI.

[TomerieHne yKOMIJIEKTOBAHO CIEIMATU3UPOBAHHON MeOEbI0 U TEXHUYECKHMMH CPECTBAMU
oOyueHusl.

OcHoBHOE 000pyIOBAHUE:

ABTOMaTu3MpoBaHHOE pabouee MecTo (B COCTaBe: NEPCOHAIbHBIM KOMIIBIOTEP) C
BO3MOJKHOCTBIO TOAKTIOUEHHsT K cetu "MHTepHer" M obOecredeHHUeM J[O0CTyla B 3JIEKTPOHHYIO

MH(POPMAIMOHHO-00pa30BaTEIbHYIO CPE/ly YHUBEPCUTETA.
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YueOHO-HarIsIIHbIC TOCOOHS:

Meroauueckue pekoMeHaanuu «MeToauyecKkue peKOMEHIAUK 110 OPraHU3alUuu ay IMTOPHOU
Y BHEAYIUTOPHOU pabOTHI CTYIEHTOB €CTECTBEHHO-TEXHOJIOTHIECKOTO (DaKyIbTeTay.

JIMIeH3MOHHOE NporpaMMHOe 00eceueHue:

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuusepcuret [IPOD
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