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1. IIEJTM OCBOEHUSI JUCLUTLINHbBI

Lleapio OCBOGHHS JUCLUILTHHEI «Opranuyeckas XUMHs SBIACTCS PaCLIMPEHHC H yry6uie-
Hue 6a30BbIX 3HAHUN B 0071aCTH XHMHUH.

3anaun: M3y4eHHE OCHOBHBIX TEOPETHYCCKUX 3aKOHOMEPHOCTEH IpeBpalleHni OpraHuye-
CKHX COeJMHEeHHi Ha IprMepe OCHOBHBIX KJ1aCCOB OpraHHYCCKHX coeqrHeHuil; npuobpeTeHue Cro-
COOHOCTHM TOJIB30BATHECS OCHOBHBIMH MEXaHU3MaMH peakiuil ¥ MpeICKa3pBaTh HANPaBICHUS peak-
Ui, mpejcKa3biBaTh CBOMCTBA coeIMHEHMIl HA OCHOBE UX CTPOEHHs; NPHOOpeTeHne MPaKTHICCKUX
HABBIKOB B MPOBEICHHH CHHTE30B, BHLICTICHUH 1 OUHCTKE OpPraHM4eCKUX COeIMHEHHI.

2. MECTO JUCLHUIJIMHBI B CTPYKTYPE OIIOoII

Jncuummza OpraHuyeckas XMMUsl OTHOCHTCA K 06s3aTeIHHON YaCTH JUCLUILTHH y4eOHOTO
nana sanpapyienus 05.03.06 DKonorus ¥ NpUpPOJOIOIL30BAHHE.

3. IVIAHUPYEMBIE PE3VJIbTATBI OBYUEHUAA 1O JUCHUIIJIMHE
TInaHupyeMble pe3y/IbTaThl 00y4eHHs! MO AMCUUILIMHE, COOTHECCHHDIC C IUIAHUPYEMBIMH pe-
sympratamu ocBoerus OITOIT (koMNeTeHUHAMA U WHIAMKATOPaMH JOCTHIKEHHUS KOMIIETEHIIHH )

co3maBaTb W MoaIep-
JKUBaTh 0Oe30MacHble
YCIOBUA  KU3HENEdA-
TEJIBHOCTH, B TOM
yucne Mpv  BO3HHK-
HOBEHHMH 4pe3BblYaii-
HBIX CUTYaLHil

3HaKyM M [OCHEACTBHUA OIACHO-
creit, cnocobbl 3alUTBl OT 4pe3-
BLIUAHEIX CHTYalMil; OCHOBbI
6e30MacHOCTH KH3HEAeATE/IbHO-
ctH, TenedoHbl cIyk0 criaceHns

1 TexHukH Oe30macHOCTH NpH
npoBeneHun XHMHYECKHX
3KCINEPHMEHTOB

fid)opmupyemme [nasupyemble pe3yIbTaThl 00yHeHUs MO AUCHMMIHHE, B HanmeHoBaHHe OLle-
KOMIETEeHLUH COOTBETCTBMM C MHAMKATOPOM JAOCTHIKEHUS KOMICTECHLIHMH HOYHOI'O CpeCTBa
(koz, copepkaHne WHAMKATOP NOCTHKEHUS PesynbTarbl 00yueHus 1o
KOMIIETEHLMH) KOMTIETEHLIHH JMCLUTUTHHE
(K00, codepicanHue UHOUKamopa
YK-8. Crnocober | YK-8.1 3uaer npuuuHbl, NpH- | 3Haem: OCHOBbI OXPaHbl TPyJad TecToBbl€ BOMPOCHI

VK-8.2 VYmeer MoAIEpKUBATH
Ge30mMacHble YCITOBUS JKH3HEIEA-
TeNbHOCTH, OLEHHBaTh BEPOAT-
HOCTb BO3HMKHOBEHMS MOTEHLH-
a7bHOM OMAacHOCTH W NPHUHUMATHL
Mephl M0 ee MpeiynpexaeHHIo;
OKa3blBaTh TMEPBYI0 MOMOLLL B
ype3BbluaiHbIX CHTYalHAX

Vmeem: OlleHMBaTL YCIOBUA
MPOBEIEHHA XHMHYECKHX
IKCMEPHMEHTOB ¢ LEJbI0 Mpe-
Jlyripesk/ieHHs BO3HHKHOBEHH
OMacHBIX CHTYaLMi

VK-8.3. Brageer MeToAaMH Npo-
FHO3UPOBAHHMA  BO3HHKHOBEHHsA
OMACHBIX WJIM  UPe3BbIYAiHbIX
CUTyaluil; HaBbIKAMU MPUMEHE-
HHSl OCHOBHBIX METOMOB 3alIHThI
B YCJIOBMAX 4Ype3BblYaiHbIX CH-
Tyauui

Bnadeem: HaBbIKAMH MpHME-
HEHNA HHIWBHYalbHBIX
CPeiCTB 3alMTHL TPH MPOBE-
JIeHWH XUMWYECKHX IKCrepH-
MEHTOB .

OIlK-1.  CnocobeH
npuMeHATL 0a3oBble
3HaHua  (QyHIaMeH-
TalbHBIX  pa3/ielioB
Hayk o 3emie, ecrTe-
CTBEHHO-HAay4HOro |
MaTeMaTH4eCcKoro
IMKJIOB TPH  pelue-
HUH 3ana4 B o0/acTH
3KONOTHH M TNPHPO-
AOTIONb30BaAHHsA

OIlK-1.1 3uaer ocHoOBbl (yHna-
MeHTabHBIX Hayk O 3emie, ec-
TECTBEHHO-HAY4HOro M MaTtema-
THYECKOTO LIMKIIOB

3naem: OCHOBBI Kiaccuuka-
LMK OpraHHYecKux COeanHe-
HUH, cTpoeHHe, crmocobbl Mo-
Ay4eHds H XUMHYECKue CBOii-
CTBA Pa3MYHBIX KIIAccoB Op-
raHu4yeckux COeIMHeHHIi;
TEOPUIO CTPOEHMS OpraHude-
CKHX BELIECTB, NMPHPOAY XH-
MHUECKHX CBA3eil B opranuye-
CKHX BelllecTBax, MeXaHH3Mbl
MpoTeKaH!s OpraHuyeCcKmX
peaKLHi.

TecTOBBIE BONPOCHI




OITK-1.2. YMeeT MCnonib30BaTh
Ga3oBble 3HaHMA B 00nacTH Ma-
TeMaTMKM anst 00pabOTKM WH-
¢dopMaLMy ¥ aHalu3a JaHHLIX B
061acTH 3KONOTMM W TPHPOIO-
MO/b30BaHKSA; TPUMeHATL 0a3so-
Bble 3HaHMUA (PHIMYECKHX 3aKO-
HOB W aHanu3a (PU3MYECKHX fB-
NIeHnii 18 peleHns 3anay B 06-
JACTH KOJIOTHH H MPHPOAONONb-
30BaHHA, [PHUMEHATH 0aszoBbie
3HAHUA XHMHH MpH [POBEACHHH
XUMHKO-8HATTHTHYECKHUX  HUCCTe-
noBaHuit B 0061acTH 3KOJIOrUU H
PUPOONONIb3IOBAHUSA

Vmeem: caMOCTOATENILHO CTa-
BHTh CHHTETHUYECKYIO 3adady,
BbIOMPATh ONTUMANIBHbIE TIYTH
M MeTOIbl CHHTE3a M aHanusa,
o0cykaaTh pe3yabTaThl HC-
Ce/10BaHWil, OpPMEHTHPOBATHb-
csi B COBpEMeHHO# nuTepaType
M0 OpPraHHYecKoil XHMHK]
MPOBOANTL CTAHIAPTHBIE Op-
raHU9ecKHe CHHTE3bl, onpese-
JIeHHe KOHCTAHT, MOArOTOBKY
obpasuos st (uzuko-
XMMHWYECKUX  HMCClenoBaHMH,
M0JIb30BATHCA CIpaBOYHOMH
JUTEepaTypoii Mo opraHu4e-
CKOIl XMMHH.

OIlK-1.3. Bnageer 3HaHUAMH
OHONOruKd A1A pelIeHus 3anad B
0bnacTy 3KOJOrMU M NPHPOIO-
T0/1b30BAHKA; 3HAHUAMU (yHIa-
MEHTAIBHBIX pa3le/loB Hayk o
3emse AnA pelueHus 3anad B 00-
A4CTH KOJIOTHH H NMPUPOAONOb-
30BaHuUA

Bnadeem:  TEOPETHYECKHMH
NpeACTaB/eHHAMH OpraHuye-
CKOWM XMMMH, 3HAHUAMH O CO-
cTaBe, CTPOSHUH W CBOMCTBAX
OpraHM4ecKMX  BELIECTB  —
npeicTaBuTeNell  OCHOBHBIX
K/1aCCOB  OPraHM4YeCKHX CO-
eNHHEeHW:  YIJIeBOOOPO/OB,
roMOo()yHKLIHOHAILHBIX ~ CO-
enMHeHUH, reTepodyHKLHO-
HAJIbHBIX COEIHHEHHI;
OCHOBaMH OpraHH4ecKoro
CHHTE3a " usuko-
XMMUYECKMMH METOAaMH aHa-
nM3a OPraHMYecKHX CcoeanHe-
HHI..
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4. OBBEM U CTPYKTYPA JUCIIHAIIJIMHBI

TpynoeMKoCTb JUCHHIUTHHBI COCTABIIACT:
3 3a4eTHBIX eqHHHIIE], /08 yacoB

TemaTudeckuii nian
thopma o0yueHus — ouHast
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1 Bseoenue. OcHogHble ROHAMUSL, 3 1 2 8 4
Memaoowt evioenenus u oducmru
OPeaHUYecKux geujecme
Duzuko-XumMuyeckue Memodst
aHanu3a OpeaHuYeckux coeoune-
HUl
2 Venesooopaowi,
2.1 | AnkaHsl 3 [2 2 2
2.2 | Ankensl 3 [34 4 2
2.3 | Jiuens 3 |5 2 2
24 | AnkuHsl 3 |6 2 2 PK 1
2.5 | Anuuuknudeckue yrnesogopoast | 3 | 7 2 2
2.6 | ApomaTHYeCKHE YTIeBOLOPOIbI 3 [8-9 4 2
3 Ianozennpouzsoonvie.
3.1 | Anudatnueckue
rajJloreHNpoH3BOAHBIE 3 10 2
3.2 | Apomaruyeckue 2
rajoreHnporH3BOAHbIE 3 10
- Tudpoxcuncodepocanjue
HPOU3BOOHBLE
4.1 | Cnuprtsl 3 |10 2 2
4.2 | ®enonsl 3 || 11 2 2
5 TIpocmvie s¢hupor 3 11 2
6 Aszomcodepacanue npousgoorvie
6.1 | Hutpocoeaunenus 3 |12 2
6.2 | AMHHBI 3 12 2 2 PK 2
6.3 | A30- 4 1Ma30c0eIHHEHHA 3 13 4 2
7 Kapbonunvrele coedurenus
[TpenenbHble KapOOHUILHLIE CO-
7.1 | enuHeHus 3 13 2 2
7.2 | HenpenenbHble KapOOHHIbHbBIE
CoeIMHEHHS 3 14 0,5 2
7.3 | ApomaTtHyeckue KapOOHHIbHBIE
COeIHHEeHHA 3 14 0,5 2
8 Kapbouosvie kuciomel
[lpenenbHbie kapOOHOBbIE
8.1 KHCIIOTbI 3 15 2 2




8.2 | HenpenenbHble KapOOHOBbIE
KHCJIOTBI 3 16 | 2
8.3 | ApomaruHyeckue KapOOHOBBIE
KHCJIOThI 3 16 1 6 2
8.4 | MHOroocHoBHble KapOOHOBbIE 2
KHCJIOThI 3 1.7 1
9 Temepogyurkyuonaivhbie coeou-
HeHwA
9.1 | 'MAPOKCHKHCIOTHI 3. | 17 2
9.2 | AMHHOKHCIOTbI 3 17-18 | 2 2
9.3 | OKCOKHCJIOTBI 3 18 2
9.4 | Vraesojsl 3 18 2 2 PK 3
Bcero 3a 3 cemecTp 36 18 54 3aver
MTOro no AMCUHIIHHE 36 18 54 3auer

Couepmaﬂue JIEKIIHOHHBIX 3aHATHIH M0 JHCIHILTHHE

Pasgea 1. BBEJEHHME. OCHOBHBIE ITOHSATUS OPFAHMYECKOW XHUMMHH.
OU3NYECKHUE METO/IbI UCCJIEJOBAHUSI B OPIAHUYECKON XUMHUHU

Conep:xanue. Crioco6bl H300pakeHHs MONEKY/ OPraHHYeCKAX COEJMHCHWH, MOIEKYJp-
HbIE, CTPYKTYPHBIE H 3JIeKTPOHHBIE (POPMYJIbL.

THunBl YrIepoaHOro CKeleTa, alHKINYECKHE, IIMKIIMYECKHe U IeTePOIMKINYECKHe COeIrHe-
nust. Mzomepus. I'omosorus.

OCHOBHBIE (YHKIIMOHATBHBIE IPYIIIBI H KJIACChl OPraHMYECKUX COeJAMHEHUH.

OCHOBBI HOMEHKIIATYPbl OPraHU4YECKUX COCTHHEHHH

3amectutenpHas Homenknarypa MIOITAK. OcHoBHbBIC MPHHLKMIIBI TOCTPOCHUS HA3BaHHH Op-
rAHMYECKUX COEMHEHHH, poJoHaYaIbHas CTPYKTypa, XapakTepucTHUeCKue rpymnisl. HaspaHus ne-
GyHKIMOHAIBHBIX 3aMecTUTeNeH, (YHKIMOHAIBHBIX [PYIII, IPEJEIbHbIX H HEMpPE/ICIbHBIX pajnKa-
10B. CTapiInHCTBO (PYHKIMOHAIBHBIX TPYIIIL.

OCHOBHBIE IIPaBUIIA COCTABIEHHs 3aMECTHTE/IbHBIX HA3BaHMH OPraHUYeCKHX COeAMHEHHH,
BHIOOp M HyMepalus TJIaBHOH LleNH, IPAaBH/I0 HAMMEHBIINX JIOKAHTOB.

Ha3paHus OCHOBHBIX KJIACCOB OPraHMYECKHX COEIMHEHMii, CIOXKHBIX MOJH- U reTepodyHK-
[IMOHAIbHBIX COEAMHEHUN.

Tunsl cBs3eit, IPOMEKYTOYHBIE YACTHIIbI B OPraHUYECKUX pPeaKIusiX.

DneKTpoHHbIE P PEKTHI.

Kucnors! 1 OCHOBaHUS.

Yriiepo, 2J1eKTpOHHAsE KOHQUrypauus; raOpuIM3aus yriepojia B OpraHuyeckuX CoeIuHe-
Husx. THIIBI XHMUYECKHMX CBSI3eH B OpraHHYeCcKHX COenHeHUsX (o, m-cBA3b). Du3nyecKue xapaxkre-
PUCTUKH CBSI3€H: SHEPIrHsl, JJIHHA, NOIAPHOCT, TOISIPH3YEMOCTb.

[OMOIMTHYECKHH, reTepOIHKINYECKHH Pa3spelB CBA3CH.

[ToHATHE O IPOMEKYTOUYHBIX YaCTHIAX, CTPOEHHE MPOMEKYTOUHBIX JacTHIL (paMKalIbl, Kap-
GOKaTHOHBI, KapOAHUOHBI).

Hudpaxpacnas cnexkrpockonus. [Ipupona MK-crnexrpos, cnocodbl ux n3o0paxeHns, Xa-
PaKTEPUCTHYECKUE YAaCTOTHI MOTJIOLIEHHUS.

DIeKTPOHHAs creKTpocKonus. [Ipupoa crekTpoBs, THIIBI 3JIEKTPOHHBIX EPEX0/I0B, MOHA-
THEe 0 XpoMO(DOPHBIX FPYNIAPOBKAX, cnocod n3obpakenus Y@ crnektpos. CleKTpbl IPOTOHHOIO
MATHHTHOr0 pesonanca. [Ipuposa, OCHOBHbBIE XapaKTEPHCTHKH: XHMHYECKHH C/BHI, WHTCHCHB-
HOCTb, MYJIBTHIIJIETHOCTh CHTHAJIOB IIPOTOHOB; CIIMH-CIIMHOBOE B3aHMOICHCTBHE.

Mace-cnexkTpomerpusi. OCHOBHbIE TIPHHIIMIIBI, MOJIEKYJIAPHBIH MOH, H30TOIHBIA COCTAB HO-
HOB, OCHOBHBIE NYTH (parMeHTalln BAKHEHIINX KIIAaCCOB OPraHUYECKUX COEAUHEHHIA.

Pasnen 2. YITJIEBOJOPO/AbI

Tema 2.1.AlIKaHbI

Coaep:xkanne. Ctpoenne, romonorus, npupoga C-C u C-H caseit, usoMepus, reoMeTpus
MOJIEKYJIBI, MEKaTOMHbIe paccTosiHust. Bpamenne Bokpyr C-C ceaseid. [lonsitue o koHpOpMaImsax Ha
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nprMepe KoHdopmanuii staHa u Oyrana. [IoHATHE O TPOCTPAHCTBEHHBIX MPEMATCTBHAX. Kondopma-
LHH 20Ui-, AHMU-, 3aCTTOHEHHBIE.

XuMHYecKHe CBOMCTBA AJTKaHOB. | OMO- ¥ FeTepOIUTHYECKHH Pa3phiB CBsA3H. XI0PHPOBAHHE
MeTaHa. MexaHu3M IeMHOi pajiuKanbHOi peakiuu. OTHOCHTEIbHBIE CKOPOCTH XJIOPHPOBAHHSA C-H
cBsi3ell PasIMYHOro TUMA (IEPBUYHBIX, BTOPUYHBIX, TPETHYHBIX). CTPOCHHE ATKWIBHBIX PalHKaIIOB,
ux cTabuabHOCTE. | Mmepkonbioramus. CeneKTHBHOCTh XJIOPUPOBAHUS U OPOMHPOBAHHS ATKAHOB.
M36upaTebHOCTh peakiuu U Temneparypa. Jlpyrue pajiuKaibHbIC peaKkiiii ankaHoB. KpekuHr rep-
mudeckuii. OKUCIIeHHE, TOPEHUE.

MeToibl IOJY4EeH s ATKAHOB (HCIIONB30BAHAE METATTIOPraHMYeCKUX COCAHHCHHH, THIPHpO-
BaHHE Henpe/eIbHbIX COeIMHEHHUI, 3NEKTPOIH3 CoJleil KapOOHOBBIX KHCIIOT).

Tema 2.2.AJIKeHbI

Copeprxanue. DIeKTPOHHOE cTpoeHHe 1BoHHON cBs3u C=C. DHeprus o- U 7 - CBA3M B ITH-
nene. 'eomeTpuyecKas H30MEpPHUs: Yuc-mparnc- HOMEHKIIATypa.

['uapupoBaHue aJIKEHOB.

[TonsTHE 0 HYKJICODUIBHBIX U 21EKTPOQUIIbHBIX peareHTax.

JnexTpoduIbHOE MpUCOeAHHeHHe K ankeHaMm. OOluiee NPEICTaBICHUE O MEXAHM3ME peaK-
LM, OHHEBbIE HOHBI, CKOPOCTH orpeesomas craaus. CTepeoceIeKTHBHOCTD MPOoLecea.

[IpucoennHenue xaopa 1 6poma K ankeHaM. MeXaHH3M, CTEPEOXUMUS, BIUAHHE 3aMECTHTE-
jielt Ha CTEPEOXUMHUIO TPUCOETHHEHMUS

['HApOraJoreHUpoBaHue. PerHoCENeKTHBHOCTh A/IEKTPOQUIBHOrO MPUCOCIHHEHHS K ajKe-
nam. Ipaenio MapkoprukoBa. CTaGHIBHOCTE HHTepMenuara (kapOokaTHoHa). BinsHue 3amecTH-
Tenteit npu C=C cBS3M Ha CKOPOCTH TpHCOeaMHenus. ckmouenns #3 popMaibHOro npasuia Map-
KoBHHKOBa: (1) npucoeUHeHUE K IMEKTPOHOACUUUTHBIM aTKEHaM, (2) npucoennHeHue GOpaHOB,
(3) paHKanbHOE MpUcoearHeHie. PacperHoe TonkoBanue npasuia MapkoBHHKOBA.

O30H0;113 ankeHoB. OKUCIIUTENBHOE W BOCCTAHOBHTEILHOE PACHIECTITICHHE 030HH/I0B.

OKHUClIeHHe AJIKeHOB 0 JHMOJIOB M JMOKCHIOB! T'MAPOKCHIMPOBAHHE MEPMAHIaHATOM Kajlus
1o Baruepy, TeTpaokcHI0M OCMHSI, THAPOKCHIMPOBAHHE Yepe3 THAPoiu3 3MOoKCHIO0B 1o Tlpuiexae-
By. CBOGOIHOpaIMKAIbHBIE PEAaKLMH: IPHCOEIHHEHHEe GPOMHUCTOr0 BOAOPOAa 10 Xapatly, HHUIHA-
TOpBI peaKlMy, MEXaHU3M.. AJUTHIBHOE TajlOreHMpOBaHHe: MOTYYCHHE XJIOPUCTOrO alumia U3 mpo-
MuJIeHa B ra3oBoi (dase.

[TosMepH3aIHs aTKeHOB: KATHOHHAs, aHMOHHAs, patukaibHas. CHHTE3 aIKEHOB: PEaKIHH
IMMHHHPOBAHHS, CTEPEOCEIEKTHBHOE IHIPHPOBAHUE ATKHHOB, peakiys Buttura- XopHepa, MeTa-
TE3UC AJIKEHOB, peakuus XeKa, KpeKHHI' U [IE€ruApHPOBaHHE aIKaHOB.

Tema 2.3. AlIkaHEHBbI

Conep:xkanue. JIueHbl: a) CONpsuKEHHBIE, 0) a/UICHBL. S-yuc- U S-MPAHC- KoH(popmaruy. 1,2- 1
1,4- npucoeMHEHNE K CONPSKEHHBIM JHeHaM. KHHeTHYeCKH W TePMOMHAMUYECKH KOHTPOJIHpYe-
Mble peakimu. Peakuus Jlunbca-Anbaepa kak Meton oOpasosanust C-C cBSi3eH M CHHTE3a LIECTH-
YJIeHHBIX [UKIO0B. J{HeHBI U AueHOGHIbl. MeXaHu3M peakiuu.

MeTo/1bI IOJTy4€HHUs: CONPSKEHHBIX IUEHOB B MPOMBILIIEHHOCTH U B JIa0OPATOPHH, HCIOJIb-
30BaHHE PeaKIyil, KATATU3HPYEMbIX NIEPEXOIHBIMU METAIUIAMH H HX KOMILICKCAMH.

Tema 2.4. AJIKHHBI

Conep:anne. DJeKTPOHHAs IPHPOJA TPOHHOH yriepoA-yriepoaHoii csssu. CTpoenue
anernneHa.  CrepeoceneKTHBHOe — rujpuposande  ankuHOB.  CH-KHCIOTHOCTR — AIKHMHOB,
Ucnonp30BaHue aleTHIEHUJI0B B OPraHHYeCKOM CHHTe3e. DNEKTPO(HIBbHOE MPHCOEIMHEHHE K
ankunaM. CpaBHEHHE DPEAKUMOHHOM CMOCOGHOCTH AIKEHOB W AIKHHOB. ['HIparanus ajlKMHOB
(peakuus Kyueposa).

OKHCIUTE/IbHAS AUMEPU3alMs TEPMUHAIBHBIX AJIKUHOB B MPHCYTCTBHH COEAMHEHHH MEH.
HyxkneodunbHOE MpHCOeIMHEHAe K aTKHHaM. CHHTE3 BHHHJIOBBIX 3(QUpPOB.



MeTo/Ipl CHHTE3a AJIKHHOB: HCIIOIB30BAHHE PEaKIMH SMUMHHUPOBAHMA, alleTHJICHUIOB Me-
TALIOB, PEaKIWH, KaTaIM3kpyeMble NEPEXONHBIMA METAILIAMH, MHTpaLlisi TPOHHOM CBS3M, PEAKIHs
dasopckoro-Pernre.

Tema 2.5. ATHIHK/IHYECKHE YIJIEBOJA0POIbI

Conepxanne. Knaccupuxauus aaniuKIOB. THmbl HAPSUKEHUS B LMKJIOATKAHAaX W M0Apa3-
JleleHHe [UKIOB Ha MaJible, CPeIHAE IMK/Ibl i MAKPOLHKIIBL. CrpoeHHe LMKIONpOrana, HHKIo0yTa-
Ha, IIMK/IOIEHTaHa, IMKJIOreKcaHa. Kom(hopMalMOHHBIH aHAN3 [MKJIOTeKCaHa. AKcHalIbHBIE B 3KBa-
TOpHANIBHBIE CBSI3M B KOHGOPMALHH "gpecno" uuknorexcana. Koupopmauuu MOHO- U JU3aMelleH-
HBIX IPOM3BOJHBIX ILMKIOTeKcaHa. BiusHue KOH(POPMALIHOHHOTO TOJIOKEHHUS (hyHKIHOHATBHBIX
rpyIiil Ha UX peaklMOHHYIO CIIOCOBHOCTH HA NPUMepe PeaKiiil 3aMeIleHnst, OTIICIIICHHS i OKHCIIe:
HHSL.

MeToIbl CHHTE3a COeIMHEHHH psifia MHKJIONpOonaHa ukino6yrana. OcoOeHHOCTH XHMHYe-
CKHUX CBOMCTB COEJHHEHHH C TPeXWICHHBIM LHKIIOM. CunTe3 COeJUHEHMH psna IUKIONCHTaHa U
nuKsiorexkcata. CHHTE3 COSIMHEHHI CO CPEIHUM Pa3MEpOM LHKIIA.

Tema 2.6. ApoMaTHYECKHE YII€BOA0PO/bI

Conepxanne. Ctpoenue OeHsoa. dopmyna Kexkyne. ApoMaTH4YHOCTb. [IpaBuno XIOKKeJs.
Kputepu# apoOMaTHIHOCTH: SHEpreTHYeCKHil, CTPYKTYPHBIH, marHuTHBIN. [IpU3HaKH apOMaTUIHOCTH
(peakIMOHHAsl CIIOCOOHOCTB).

[IpoMBILICHEBIE HCTOYHUKH apOMAaTHYCCKUX yI1eBoA0pooB. PudopMuHr. JlabopaTopHEIe
METObl CHHTE3a: KpOCC-COYETAaHHe, TPHMEpH3allus aUCTHIICHOB, KETOHOB, peakiuss Ppuaens-
Kpatca, apoMaTH3anus IUKIOANKAHOB, BOCCTAHOBIICHUC KUPHOAPOMATHYECKHX KETOHOB.

CpolicTBa KOJbIIA M aTn(aTHueckoil GOKOBOH LemH B apOMATHYECKHX YITICBOI0POIAX. [un-
pupoBanue. BoccTaHOBIEHHE IO Bépuy. CBOGOAHOPaIHKATEHOE TaloreHHpoBaHHe TOMYONa H ero
roMO:I0roB. OKHC/eHie GOKOBOMH LeMH aTKUIOeH30JI0B U MOTHKOHICHCHPOBAHHBIX apoOMaTHYECKUX
yIJIEBOJ0PO/IOB.

J1eKTpodUIIBHOE 3aMEleH)E B APOMATHYECKOM PALLY.

Kiaccuukarys peakiuii apoMaTuyeckoro snextpodunpHOro 3amenienns. Obmme npen-
CTaBJICHHS O MeXaHW3Me peakuuit,. [Ipe/icTaBIeHne O - U O-KOMILIEKCax. BnusHue 3aMeCTUTENA Ha
CKOpPOCTb U HallpaB/ICHUE snexrpoduabHoro 3amermenus. CornacoBanHas ¥ HECOIIACOBAHHAA opH-
eHTalusl.

Hutposanue. Hurpyromue areHThl. MexaHu3M peakuuu HuTpoBanus. Hurposanue Oenzona
W ero 3aMemeHHbIX. [ ajorenupoBanue. ['aloreHupyoUHe areHThbl. MexaHu3M peakiiy rajloreHu-
poBaHKs apeHOB M WX NPOU3BOAHBIX. Cynbduposanue. Cynbpupyromme areHTbL MexaHu3M peak-
IHH

ANKHIMPOBaHHE apeHOB IO ®dpunemo-Kpadrey. AIKAIHPYIOUIHE areHThI. MexaHu3M peak-
wun. TTonuankuauposanue. [T0GOUHBIE IPOLECCHl — H30MEPH3ALKA ATKHIHPYIOUIEro archra KO-
HEUHBIX MPOJYKTOB.

AUWIMpOBAaHHE apeHOB IO dpunemo-Kpadrcy. Auunnpyromue areHTsl. MexaHH3M peak-
IHH.

Pasnen 3.CAJJOTEHOITPOM3BO/THBIE

Tema 3.1.lasioreHonpon3BoaHbIe ATHPATHUECKOr0 psiaa

Conepskanue. Peakuui HyK1e0UIBHOTO 3aMELICHNS Y HACRILICHHOTO aToMa yriepoaa B aj-
KIJITATIOreHHAIAX, KAK METOJ CO3/IaHMs CBSI3H YIIIEpOJ-YIiepojl, YIepOA-a3oT, yIIepoA-KUCIOPOL,
yriepoz-cepa, yriepoi-pochop: MoiydeHHe TKHIrajoreHusI0B, CHPTOB, THOJIOB, npocThiX ¢u-
pOB, HUTPOCOEIMHEHHH, AMUHOB, HUTPUIIOB, CIIOKHBIX 3dupoB u ap. TuIbl HYKIEOPUIOB: AHUOHBL
HelTpanbHbIe MONIEKYJIbI, PACTBOPUTEIH. Vxomsmue rpynnsl. Knaccudukanus mo MEeXaHusmy: SN1
u SN2. BimsiHHe MpOCTPAHCTBEHHBIX (HAKTOPOB HA CKOPOCTH peakuuii. KapGoxaTnoHbl, (akTopsl,
onpezensione UX ycToiunBocTh. IleperpyninpoBKa KapOOKaTHOHOB. MeTo/bl reHepUpPOBaHUA
kap6okaTHOHOB. [loHsTHE O HOHHBIX Napax.
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Bunui-, GpeHun-, aiui- 1 GeH3ml- TAOreHUIBl U O-rajJoreHKapOOHUIbHBIC COCAMHCHUS B
peaKiusax HyKJIeo(HIbHOrO 3aMCIICHHMA.

I[Ipupona Hykieodua. Hyk1eoHIbHOCTb U OCHOBHOCTD. [TonspusyeMocTh U COJIbBaTALAs
Hykiaeopuna. MATKOCTb M JKECTKOCTD nykneopuna. Konkyperuusi SN E peaxuuil. o-DddexT.
BrusiHAe TIPUPO/IbI PACTBOPUTEIIS HA NPOTCKAHHE peakIuii HyKIeo(QHIbHOTO 3aMEIICHHUS, ourmnossp-
Hble, AIPOTOHHBIC PACTBOPUTE N, BIUsHIE TPUPOIBI yxoasue#t rpynnbl. OueHka HyKI1e0(yTrHOCTH
rpymnisl. MeTo/ bl CO31aHus Xopolei yxozsmeil rpynibl: IPOTOHHPOBAHHUE, 5(UpbI CHIIBHBIX HEOP-
AHHYECKHX KHCIOT, IeKTpodrIbHBIH KaTanu3. BaxHeHIMe IPUMEpbI CHHTETHYECKOr0 MCI0Jb30-
BaHUA PeaKIHil HyKI€O(HIBHOTO 3aMCIICHHUA. MeToabl CHHTE3a AJIKHJITaJIOreHH/I0B.

Peakuuy 3TMMHHHPOBAHUA.

KoHkypeHIs ¢ peaKkiuusiMu HYK/IEO(hMIBHOrO 3aMerieHus. MeXaHu3Mbl SIHMHHHPOBAHUA
(El, E2). OcHOBHbIE 3aKOHOMEPHOCTH MPOTCKAHHA sTHX peakumii: npasuia ['opmana u 3aiileBa.
MCrob30BaHKe PeaKIuii S TMMIHIPOBAHIs Ul CHHTE3a alIKeHOB, JMEHOB 1 ATKUHOB.

Tema 3.2.I'a/10reHONpPOH3BOIHBIE APOMATHYECKOT0 P

Copnepkanue. MexaHU3M IPHCOEIMHEHUA-OTIICIICHI SNy, IpUMepbl peaKiuii 1 aKTHBH-
pyiolee BIMSHHE 3JIEKTPOHOAKIENTOPHBIX 3aMecTHTeIeH.

MexaHu3M OTIIeIUICHUA-PUCOSIHHEHHUS Ha TPUMEPE TIPEBPALCHHIA rajioren0eH30510B B (e-
HOJTBI ¥ apOMAaTHYECKHE aMHHBIL.

Pazea 4.TUIPOKCUJICOAEP/KALIHME I[MPOU3BOJHBIE
Tema 4.1. CniupThl

Copnepanue. Crioco0b! CHHTE3a OIHOATOMHBIX CIMPTOB: 3 AIKEHOB, ANTKUJITAJIOTEHHIOB, C
HCIONB30BaHHEM PEAKTUBOB ['pHHbBAPA, BOCCTAHOBICHHEM KapOOHUIBHBIX coeMHeHuit. [IpoMb-
JIeHHBIE COcoOBI CHHTE3a METAHOIIA, 3TAHOJIA.

CgoiicTBa CIIMPTOB.

CriupThl, Kak c1abple OH-KHCIOThI U Kak OCHOBAHMA JIptouca. D¢upsl CIUPTOB U HEOPraHH-
yecKMX KHCIOT (cepHO#, hochopHOH, docdopucroii). 3amenieHue rUAPOKCHIBHOHN IPYTIbl B CIIHP-
Tax Ha rajoreH. Peakius cndpToOB C rajloreHu1aMu docdopa H XJTOPUCTHIM THOHUIIOM. MexaHu3M U
cTepeoxuMHs 3aMernenus. Jlernapatanus CIHpTOB. OxwucjleHHe CIUpPTOB. BaxkHenne METOAbI H
peareHThl, IPUMEHSEMBIC /ISl OKUCIICHHS CITPTOB.

JIByXaTOMHBIE CIIUPTEL

OcoBGeHHOCTH XHMUYECKUX CBOHCTB. IIpHMeHeHHE HOTIOB.

MeTo/Ibl CHHTE3a JMONOB: THAPOKCATHPOBAHHE AJIKCHOB, HCIOJIB30BAHHE PEAKLIMH dagop-
cxoro-Pere, BOCCTAaHOBJIEHHE (,()-/IMKAPOOHOBBIX KHCIIOT HIH HX 5(UpoB, BOCCTAHOBHTE/IbHAA [IH-
MepHU3aLis KETOHOB.

Tema 4.2, ®eHoIbL

Conepsxanmne. MeTozpl CHHTE3a (EHOJOB! IICJIOUHOC IUIABICHHC coneif Cyab(OKUCIIOT,
apUIITATIOTeHHIOB, JHA30COSAHHEHMUH, KymonpHbIH Meron. CBoiicTBa (EHONOB: KHUCIOTHOCTD,
TayTOMEpHsl, CHHTE3 MPOCTHIX W CJIOXKHBIX adupos, neperpynmnuposka Ppuca, 3JIEKTPOPHUIBLHOE
3aMelnieHde, B TOM 4Hciie KapOOKCHITHPOBAHUE MO Kons6e, Gopmutuposanue no Peiimepy-Tumany,
BuiscMmeiiepy, neperpyniapoBKa alIHIOBBIX sdupos denonos (KisiiseHa), OKUCICHIE (eHo10B,
ApOKCHIIBHBIE PaIHKAIIbI.

Pasxea 5. IPOCTBIE D®UPbI

Copepxanue. CHHTE3 H3 CIMPTOB, AJKEHOB H AIKH/IIAIOrCHA0B. CgoiicTBa: KOMIUIEKCEI €
kuctoTamu JIplonca, palenieHie KHCI0TaMHu, THTHHOPraHHIeCKHMH COCMHECHHUAMH, oOpa3oBaHue
nepekuceit. Okcupanbl. PacKppITHE LIHKIIA B OKCHPAHAX.
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Pasnen 6. A3OTCOJEPKAILIME ITPOU3BO/IHBIE YIJIEBOAOPO0B

Tema 6.1.HuTpocoesnHeHUs

Conepxanne. CunTes anudarnyecKux HUTPOCOEIMHEHUI: HUTPOBAHUE, PeaKlus ¢ HUTPH-
TaMH, OKHC/eHWe aMuHOrpynmbl. CBONCTBA HUTPOCOCAMHCHHH: CH-KHCTOTHOCTB, TAyTOMEpHS,
KOHJIEHCAIMS ¢ KapOOHMJIBHBIMA COEJHHEHUSMHU. BOCCTaHOBICHHE B AMHHBL. Bakueitime mpome-
JKyTOUHBIE TTPOYKTHI BOCCTAHOBJICHUA HUTPOOCH3071a B KHCJIOH U IIEJI0YHOM cpefie.

Tema 6.2. AMUHBI

Coaepxanne. CHHTe3: aIKHIMPOBaHHE aMMHaKa W aMHHOB, CHHTE3 ["aGpuai1si, BOCCTaHOB-
JIeHHe a30TCOAEPIKAITUX COeTHHEHH, BOCCTAHOBHTE/IbHOC aMHHHPOBAHHE.

CgoiictBa aMuHOB. OCHOBHOCTB, PeaKLMu: aJTKHIHPOBaHKE, allMITHPOBAHHUE, HyK1eo(puIpHOE
[pUCOeNMHEHHE K KapOOHMJIBHOM rpymie. 3amuTa aMHHOTPYIIIBL. TepMmuyeckoe pa3oKeHue rujl-
POKCHIOB TeTpaaiKuIaMMonHus 1o ['odmany. B3aumozeicTBUe MEePBUYHBIX, BTOPHYHBIX H TPETHY-
HBIX anA(aTHUeCKUX ¥ apPOMATHYECKHX AMHHOB C a30THCTOH kucnoToil. Oxkucienue aMuHOB. Peax-
M SIeKTPOPUIBHOTO 3aMenieHus B OCH30IbHOM A/Ipe apOMATHYCCKHX AMHHOB.

Tema 6.3./InazocoeTHHEHHH

Copepxanne. [nazo- u a30- coemuHerus. ComM IHA3OHUSL. JlnazoTupoBaHHe NEPBHYHBIX
ApOMATHYECKMX aMMHOB. AT€HTHI 1Ma30THpoBaHus. HUTpO3MpOBaHME BTOPHYHBIX M TPETHHHRIX
amuHoB. [ToBeneHHe coseil IHa30Hus B LIEI0YHOH Cpeie.

PeaklMy IMA30COeIHHEH N ¢ BbIAEIeHHEM a30Ta. TepMHUYecKoe pas/iokKeHHE apHiIHasOHNA
(peakuusi [1lumana u oGpasoBanue (eHosoB), peakius ¢ HOIMI-HOHOM, 3aMEIICHHE [Ma30r PYIIIIb]
Ha Bojopod. Peakuus 3anamelepa Ui BBEJICHUS raJlOreH-, HAHO-, HUTPOTPYIII. Peakuuu auaso-
CcoeMHEHHH Ge3 BhUIENEHHs a30Ta: BOCCTAHOBIIEHHE, a3ocoueTaHue (TpeOoBaHMs K a30- H AHA30-
xommonenTam). [IpiMeps! a3okpacuTeneil (METHIOPaHIK).

Pasaen 7. KAPBOHWIbBHBIE COE/IMHEHWS1

Conepaanne. MeTo/Ibl IIOy4eHHS ATbAErHI0B H KETOHOB: OKHC/ICHHE CIIHPTOB, O30HOIH3
aJIKEHOB, HCIIOIb30BAHHE PEaKInii ruapoOOpUPOBaHHs, MarHHHOPraHMICCKIX COeMHEeHUH, KyIpa-
TOB, OKWCIHTEIbHOE PACIIEIUIeHHe IHOJIOB, MMHAKOJIMHOBAsS MEPErpyNnupoBKa, BOCCTAHOBICHHE
KapBOHOBBIX KHCIOT M HX IPOM3BOIHBIX, [THPOIIH3 COTEH KapOOHOBBIX KHCIJIOT, THAPOJIH3 2eM- TUra-
noreHuaoB, peakuus Kyueposa, Bakep—npouecc*, ruapodopmumpoBanne ankeHos. Cunres kapoo-
HUJIBHBIX COEIMHEHHI ¢ TOMOLIBbK peakluui KOHIEHCALWH, C HCIO/Ib30BAHHEM aleTOYKCYCHOIO
s¢upa. Ocobbie crocoGbl CHHTE3a apOMATHIECKHX KaPOOHUIIbHBIX COeIMHEHUI.

CTpoeHHe albIETHI0B U KeTOHOB. PU3HYECKHE CBOHCTBA ATbACIHIOB, CPABHCHHUE €O CIHP-
tamu. CpaBHEHHE SHEPrUil OXMHAPHEIX M ABOHHBIX CBS3€H yrIepo/1-yriepoa i yriepo- KHCIOpOA.

[IpucoeuHenne HYKICO(PHUIOB K KApOOHUIBHON TPYIIIE. Paznuune B peakiMOHHOM Croco0-
HOCTH MEXIy aIbJerHIaMi U KeToHaMH. DpQeKThl 3amecTHTeNeH. OG6GpaTHMOCTh peaKkiuH, MeXa-
HU3M. [IpuMepsl peakLui: ruparanus, IpucoeMHeHUE CIHPTOB, rupocyab(uTa HaTpHsi, IHAHHU-
CTOTO BOZOPO/IA, AETHIEHOB. [IpHCOeIHHEHHE a30THCTBIX HYKIeO(pHI0B. VIMUHbL Oxcumsl, THpa-
30HBI. Y POTPOIHH.

Peaxiusi KapOOHMIIBHBIX COIMHEHUH ¢ MArHUH- U TUTHIHOPraHWYECKUMHU COCTMHCHUAMH.

BoccraHoBieHHe KapOOHM/IBHBIX COEIMHEHHMi, OCOOEHHOCTH HCIOIb30BAHUS LiAlHs u
NaBHj. Ipespamenne C=0 rpymnmsl B CH,.

Peaxuus Kanuunuapo.

Peaxiuu, TpoTeKalomye Yepe3 00pa3oBaHHe EHOJIBHON (POPMBL.

Brusiuune C=0 na xucnotaocts o-CH cBsseii B kaponuiphbix coemunennsx (KC). Cpasne-
aue kucinotHoetH KC u criupros. EHOMHM3alMs, KaTaIM3upyeMas KHCJI0TaMK B OCHOBaHHUAMH.

[ajloreHHpOBaHNEe KApOOHHM/IBHBIX COeIHHEHUH. [atopopMHas peakius.

AJbI0/IbHAS KOHAGHCAINS B KMCIOH M InesiodHol cpeze. KpoToHoBas KOHACHCALHS. [Tonsi-
THE «METHJICHOBOMY» M «KapOOHUIBHOW» KOMIOHEHThL. HeaocTaTKH KIIacCHYECKOro BapHaHTa allb-
J0NTBHO-KPOTOHOBOM KOHZeHcaluu. HanpasieHHas aib101bHast KOH/CHCALHS.

Peaxmus [Nepkuna. benzonHoBas KOHICHCALUS.

a,B-HenpenensHble anbieruipl 4 KeToHbl, CriocoOk! cHHTE3A. Peaxiuu 1,2- u 1,4- mpucoenu-
HEHHs Ha IPEMEpe AMUHOB, IUAHKCTOTO BOJAOPO/Ia, METANIOPraHHdeCKUX COEMHEHHIA,
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OxkncieHne KapOOHMIBHBIX COeIMHEHHUI. Vcnonb3oBaHie XpOMATos, epMaHraHara Kalus,
coeii cepebpa, aBTOOKUCIICHHE allbACTH/IOB.
Crnoxuod(upHas KOHICHCAIUS.

Pasnen 8. KAPBOHOBBIE KMCJIOTBI U UX NMPOU3BO/JHBIE

Copnep:kanne. CriocoObI CHHTE3A KapOOHOBBIX KHCIIOT: OKHCJICHHUE CIIHPTOB, KapOOHHIIbHBIX
coeuHeHH, HEMPENENbHbIX ¥ ATKHIApOMAaTHICCKHUX COeMHEHHUI; THIPOIH3 HUTPHUIOB U APYrHX
[POM3BO/IHBIX; HCTIOJIB30BAHHE METAILIOPraHHICCKUX cOeIMHeHuiT; CHHTE3bl ¢ MAJIOHOBBIM U alleTO-
YKCYCHBIM 3(HpOM, rajoopMHas peakius; NPOMBIIUICHHBIC cr1oco0b! CHHTE3a BaKHENHIIUX KHCIIOT.

Baskmeiimue cBoficTBa KapOoHOBBIX Kmciot. CTpoeHue KapOOKCH/IBHOM Trpymnmbl. DH3HKO-
XHMUYECKHE CBONWCTBA KMCIIOT: ACCOLHAIsl, TACCONNALIS, BIHAHNUC 3aMecTHTeNel Ha KUCJIOTHOCTD,
3aMeleHye THAPOKCUIBHOMN TPYNIBL, BOCCTAHOBICHHE, CHHTES npou3BoAHbIX. JlekapOokcuIuposa-
uue: Tepmuueckoe, 1o Koipbe, peakuus BopoauHa-XyHCIMKKepa, MHPOTHTHYECKAs KETOHU3AIHA.
Peaxkiuuu 1o a-aToMy (Fenab-Donbrap/-3eTuHCKAHA).

[Tpou3BoaHbIE KapOOHOBBIX KHCIIOT. Tanorenanruapuasl. CHHTE3 XJIOPaHTHAPHIOB M3 KH-
CIIOT.

AHTHIpH/IbI KAPOOHOBBIX KHCIOT M KETCHBI. BaskHeiimue csoiictBa. Croxubie 3gupsl. CHH-
TE€3 U CBOMCTBA.

CuHTe3 aMH/I0B KapOOHOBBIX Kic/10T. CBOMCTBA: TH/POJIH3, eruapaTatii, BOCCTAHOBJIEHHE.
Hutpuiel. Cuare3. CBOHCTBA: THPOIH3, KUCIOTHOCTE 0-CH cBs3ei.

HemnpenesbHbie KucnoTel. CHHTE3: peakiuy Kuesenarens, Burrura, [lepkuna, Xexa, u3 -
OKCHKHCIOT. ZKHpBI.

JIByXOCHOBHBIE KHCIOThI, CHHTE3 BaKHEHIIMX JUKAapOOHOBBIX KHCI0T. OCOOCHHOCTH XHMH-
YecKHX CBOMCTB M HCIONb30BaHHE B CHHTe3e. CHHTE3BI C HCIOJIb30BaHHCM ManoHoBoro sdupa.
Oranesas u TepedTanesas KHCIOThI, MOTYYCHHE B POMBIIIICHHOCTH. @ranuMBAIL U €ro HCIOJb30-
Banue B cuHTe3e. PymapoBas ¥ MaleHHOBAs KHCIOTBI, X 3(UpbI 1 HCIOIB30BAHAE B CHHTE3E.

Paszea 9. TETEPO®YHKI[MOHAJIbHbBIE COEJIVUHEHMUAA

Tema 9.1. 'HAPOKCHKHCIOTHI

Conep:xanue. o, B, Y-THIPOKCHKACIIOTEL. Crioco0OBl TONYYEHHS: W3 TaIOreHo3aMemEHHbBIX
KHCJIOT (rupomus), u3 KapOOHMIBHBIX COEJMHEHHH Hepes THAPOKCHHHATPHIBL (0~
ruApoKcHKuC0ThI). [Tomydenne B-ruAPOKCHKUCIOT 10 peakitii PedopmaTckoro.

duspdeckue ¥ XuMHUeckue cBoiicTsa. OCOOEHHOCTH CBOMCTB 0-, -, U Y-THAPOKCUKHCIIOT.
Jlaktuasl. JlakToHsl. MosouHas Kucnota. BUHHBIE KHCIIOTBL. Crepeon3oMepusi MOJIOUHBIX H BHH-
HBIX KHCJIOT.

Tema 9.2. AMHHOKHCIOTbI, IENTHAbI H O€JIKH

Copepxanue. o, [, Y-aMHHOKHCIOTBI. Kondurypaiusi IpUpoaHbIX L-aMHHOKHACIOT. Amo-
TEPHOCTD, H303IEKTPUYIECKas TOUKA. Snexkrpodopes.

Xumnueckue cpoiicrea -COOH u -NH; rpynm. Xenarel. berauusl. [loBeneHue npu Harpesa-
uun (cp. ¢ okcukuciaoTamu). CHHTE3 CIOKHBIX 3dupoB 1 N-aniInpoBaHue — MyTh K MENTHIHOMY
CHHTE3Y

Bakueiimue crocoObl CHHTE3a aMUHOKHCIIOT: U3 rasoreHKapOOHOBBIX KUCIOT. besiku. YeTsl-
pe YPOBHSI OpraHn3alliy HATHBHBIX OEIKOB.

Tema 9.3. OKCOKHCI0TBI

Conepsxanne. CBOHCTBA alETOYKCYCHOIO sdupa (AYD). Tayromepus. Biusnne pacTBOpH-
Teneit Ha mosoKeHue paBHoBecHs. CHHTE3bI C HCIOIb30BAHHEM AY?. KeToHHOE U KHCJIOTHOE pac-
mensenne. AYD. Jluanuox AYD u ero paszie/bHOC aJKHIHPOBAHHE.

Tema 9.4. YrieBoasbl
Copepxanne. Kiraccupuxanus yrieBoJ0B: 10 KOJIHIECTBY atomoB C; no Hammunio C=0 unu
CHO rpynm; 0 KOJHYECTBY HHKINYCCKHX ¢dparmMeHTOB. AJIbJI03b] H KETO3BI. CrepeoXxuMus ablo3
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1 KeTo3 B mpoeximsix ®umrepa. LuKHiecKne [OJyalleTalld ambJOreKCco3: [NIFOKOMHPaHO3bl 1 [0~
KO()ypaHO3bl, ¢~ ¥ J-aHOMEPBL. dopwmyJisl Xeyopea Ul aHOMEPHbIX moHocaxapuos. CTepeoXuMusi.

Kop4aTo-lenHas TayTOMEPHs yIIeBOLOB. DMHUMEPb, aHOMEPE, MyTapoTauus. XUMHICCKHC
CBOICTBA TIIIOKO3bl KaK alpAersiocnupra: D-(ppykTo3a Kak MpeiCTaBHTENb KETO3. Jlncaxapu/sl.
MasT03a, Ie/100K03a, TaKTo3a, caxapo3a. BoccTaHaBINBAIOIIME W HEBOCCTAHABJIMBAIOIIME caxapa.
[Tonucaxapuasl - Kpaxmall, TIHKOTeH, LE/LT0I03a, HUTpPOK/IeTYaTKa. BHCKO3HOE BOJIOKHO, MPOH3-
BOJICTBO OyMarm.

Copep:xanne J1a00paTOpPHBIX 3aHATHI 110 JHCHHILIHHE
Pasnea 1. BBEJEHHUE. OCHOBHBIE ITOHATHUS. METO/IbI BBIIEJIEHUSA U OUUCTKH
OPIAHUYECKHUX BEHIECTB.
Conep:kanue. [Ipocras neperoHka IpH armocepHOM AaBICHHHM. DKCTPAKLMs TBEPIBIX BEIIECTB.
Onpe/enenne OCHOBHBIX (H3MKO-XHMHUCCKHX [okazaTesiell OpPraHMYecKUX BEIIECTB (TEMIeEpaTypa
[UIaBJICHHS, TOKA3aTeNlb MPETOMICHHUS).

Pazaen 6. A3OTCOJEPKALIME MPOU3BOJIHBIE YIVIEBOJAOPO/10B.
Tema 6.3. AuazocoeHHEHH.
Copep:kanne. CHHTE3 B-nadronopanKa

Paszen 8. KAPBOHOBBIE KUCJOTBL
Tema 8.3. ApoMaTH4ecKHe KapOOHOBbIE KHCIOTBI.
Conepxkanune, CuHTE3 GeH30HHON KHCJIOTHI

5. OIIEHOYHBIE CPEJICTBA JIJIs1 TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
[IPOMEKYTOYHOM ATTECTALIMH 11O WTOTAM OCBOEHMSA AU CHUIIIMHBI
1 YYEBHO-METOJIUYECKOE OBECIIEYEHHME CAMOCTOSITEJILHOU PABOTHI
CTYAEHTOB

5.1. Tekymuii KOHTPO./Ib yCIEBaEMOCTH

Tekyuii KOHTPOIb OCYIIECTBIAETCS 110 pe3yIbTaraM NpOBE/ICHHs CIIEYIOMHX KOHTPOJIb-
HBIX MEPOTIPHUSTHH:
PeiiTuHr-KoHTpOIb Nel
Tembl: AJIKaHbl, AJIKeHbI

1. Hamuinute peakiuy mojydeHust 2-MeTUIIpOTana:
1) Tlo peaxnuu Bropua
2) Tlo peakuuu [lroma
3) Tlo peakuuu Komebe
Jlist 2-MeTHIponaHa HalKIUTe PeaKIii: raJoreHupoBaHysl, HUTPOBAHHS, cyabGOOKHCIEHHS, 1€~
rUpUPOBaHMsA, TOPCHHS.
Jlyist BceX PeaKumil yKaKuTe yCIOBUS POTCKAHHUAL.
CocTaBpTe BO3MOYKHbIE PEAKIINH, IPOXO/IAIIAE [P KPEKHUHIT 2-METHIINPOTIAHa.

2. Tlonyuute 2-MeTHIOYTeH-2 H3 COOTBETCTBYIOLIETO CIIHPTA, FaI0reHONPOU3BOJHOTO, AUTATOTEHO-
npousBoaHoro. Jlist moJy4eHHOro 2-MeTHI0yTeHa-2 HAIMIIUTE PeaKiuH ¢ BOAOPOIOM, pacTBOpPOM
6poma, GPOMOBOIOPOZIOM C IOTTYHCHHEM pOJYKTa 10 mpasuiay MapKoBHUKOBA H HPOTHE npaBHIia
MapKOBHMKOBA, BOJOW, OKHC/ICHHAs B MATKHUX 1 JKECTKMX YCIIOBHAX, MOMMMepu3aiun. [l Beex pe-
aKIMH YK@OKUTE yCIIOBUS IPOTEKAHHS.

3. HanumuTe ypaBHEHUs Peakiuii, COOTBETCTBYIOLIMX CXEMaM:
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1) CH,COONa——>CH, — >4—C,H—>C,H,—>C,H, —CO,
2) Yran— A—xi0pITai—A—3TaHoI—A—1 2-mubpomaTan—A—3Tanamon-1,2

Peli THHr-KOHTPOoIb Ne2
Tembl: AJIKHHbI, ApoMaTHYeCKHEe YI1€BO10pO/1kbl, I'a/10reHonpoH3BO/IHbIE YT/IEBOA0PO/I0B

1. HanuimmTe peakmyuy MoydeHus aleTHyieHa u3 MeTana u kapbuaa Kampuus. V3 auerunena noiy-
yyTe IponuH (B ABe cTamuu). [t MponuHa HAUIIHTE peaKiuu:

1) GpomupoBaHUA

2) ruapoOpPOMUPOBAHHA

3) ruapaTauudu

4) ruIpUpOBAHHU

5) OKMCIJIEHUS EpPMAHTaHaTOM Kallks B KHCIIOit cpelie

6) HHMKIHYECKOH TpUMEpH3alHH

2. IMonyunte GeH30J1 U3 ALETHIICHA. W3 GeH3oa noTyduTe 0-HHPOTOJIyOl B n-HHTPOTOIYOIL. Onno
3 BemiecTB (J1I000€) OKMCIIMTE ePMAaHIaHaTOM Kajlus B KHCIIOH cpene.

3. a) [loxyuuTe 2-XJIOPNpONAH M3 MpONaHa, MPOMMICHa, cooTBeTcTBylomero crnupra. U3 2-
XJIOPIPOIAHA MOIyYHTEe CIHPT, MPOCTOH 5Hp, CIOKHBIA IGUp, HATPOCOCMHEHNE, HUTPUIL, AMUH,
QJIKEH.
6) Iomyunre GpombGen3on 13 OerHsona. Jlnst GpomMOeH301a HAMKIIKTE PEAKIHH:
¢ BozHbM pactBopoM NaOH
1) ¢ CH3;0Na
2) ¢ CH3Br+Na
3) ¢ CH;Br (8 mpucytcTsun AlBrs)

PeiiTHHr-KOHTPOJIb Ne3
Tembi: CrinpThl, @enoiibl, KapooHuIbHbIE COCTHHCHU, Kap6oHoBble KHCIOThI

1. Hanumure peakiuy HosyueHus 2-OyTaHona 3 ajIkeHa, raJIOreHONPOM3BOAHOT0, KapOOHHIBHOTO
coenunenus. Jlns 2-0yTaHoa HaMUIIATE PeaKI|Hu:

1) MeTaLTHYECKHM HaTPHEM

2) ¢ YKCYCHOM KHCIOTOH

3) ¢ XJOpPOBOIOPOAOM

4) nerujpartanuy (BHYTPUMOJIEKYJIAPHOH U MEKMOJIEKYISIPHOM)

5) OKHCJICHHs NEpMaHraHaToOM Kausd B KUCIION cpe/ie UIIM OKCHIOM MEJIH

2. OCyILIECTBHTE CIIe/yIOUE NPEBPAIICHIAS:
NaOH CyHgI _ HNOg HySO,
(bQHO.H —_—s | ——» b —————

3. Ha 1.1-muxsopnponad NoAeHCTBYHTE M30BITKOM BOJHOTO pacTBOpa LIETOYH. [Tony4yeHHBIA MPO-
JyKT BBEJHUTE B PEAKIHIO:

1) ¢ meranosnom (CH;0H)

2) ¢ CHHHJIBHON KHCIIOTOH (HCN)

3) ¢ ruapocyabpurom Harpus (N aHSOs)

4) ¢ aMMHauHBIM pacTBOPOM OKCH/A cepeGpa ([Ag(NH;):]OH)

S) ¢ BOAOPOAOM
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4. Jlns pONaHOBO# KMCIIOTH! HAIAIIMTE PEAKLHH MOTY4CHUs aHTHAPUIA, raloreHaHruApHa,
amuya, HuTpuna. s GeH30HHON KMC/IOThI HANMIIATE PEAKIMIO MOJTYHCHHS CIOKHOTO ahupa.
Jl1st maBeneBOi KHCIOTHI HAMIIUTE PEaKIHIO MOJTyYeHHs COIH.

ih

10.

11:

12.

13.

14.

1:5.

16.
1t

18.

19.

20.

21.

22.

5.2. IIpomeskyTOYHAS ATTECTALMS 110 HTOraM OCBOEHHS M CLHILIMHBI

Bornpocsl Ajist TOATOTOBKH K 3a4eTy
[omoornyeckuii psia ankasoB. CTpoeHHe U 00IIas XapakTepHCTHKA cBoiicTB. Peakuuu 3a-
MEIIeHHS: raJOreHHpOBaHue, HUTPOBAHHUE.
[omomoruueckuit psaa ankeHoB. CTpoenue u o0uas XapaKTepuCTHKa cBOiicTB. Peakuuu anek-
TPO(PHUILHOTO IPHCOETMHEHUS.
HamnpasieHue NPUCOSTHHEHHS KUCIOT K HECHMMETPHYHBIM alIKCHAM (mpaBusi0 MapKOBHH-
KOBa M ero coppeMeHHoe 00bscHeHue). CTpoeHne, OTHOCHTEIbHASA YCTORYHBOCTD M PEaKIH-
OHHas croco6HOCTh KapOkaTuoHoB. [TepexucHblii 3¢ dext Kapama 1 ero 0OBSICHEHHE.
PeakiHH BBICOKOTEMIIEPATYPHOTO TaJOreHHpOBaHHA alKeHOB. CTPOCHHE W OTHOCHTEIbHAA
YCTOMYHBOCTE PAJIMKAIOB AJUTHIBHOTO THIIA.
OKHCIeHHE U 030HOJIU3 ATIKEHOB.
MoHOMepBI, OTHroMepsl, monuMepsl. [lormmepu3anus 1 CONONMMEpH3aLi ATKEHOB H e
HoB. [ToHsTHE O HATYPATBHOM M CHHTETHYECKOM Kay4yKax.
CTpoeHHe COTpPSKEHHBIX JMeHoB. Peakuun 1.2- u 1,4-nipucoeIMHEHNs K JIMEHOBBIM YIJIEBO-
0poJaM. 3aBUCHMOCTB HANPAB/ICHHS IPUCOSHHEHHS OT TeMIICPATyPbl.
ToMonoruueckuii psia ankuHoB. CTpoeHue i 00las XapakTepHCTHKA CBOHCTB. Peaxiuu npu-
coeIMHEeHHs BOIOPO/ia, TAIOTEHOB, TAJIOT€HOBO0OPO/IOB, KHCIIOT U HCN.
CTpoeHHe M MPUYHHA KHC/BIX CBOHCTB QIKMHOB C KOHIEBOH TpoitHO# cBs3bio. [TonydyeHue
arneTHIeHU10B. [IpHcoelMHEeHHEe CIIMPTOB U BOJBL.
ANMIMKIIHIecKre yr1eBonopo/ibl. COBpeMEHHbIC IPEICTAB/ICHHUA O CTPOCHHH IHKIOATKAHOB.
Kondopmauun HHUKIOTeKcaHa.
XUMHUYeCKHe CBOMCTBA IMK/IOAIKAHOB: TMAPHPOBAHHE, TaJlOreHHPOBAHUE, FHAPOTAIOrCHH-
poaprue. CBA3b MEXKY CTPOCHHEM H PEaKIHOHHOH CIOCOOHOCTHIO IIMKJIOATKAHOB.
Ctpoenue GeH3oia 1 o0mas XapakTepPHCTHKA CBOHCTB apOMATHICCKHX YIJIEBOAOPOAOB. Me-
XaHH3M IEKTPOGHIBHOIO 3aMEIIeHHS.
Peakiuy ralloreHHpOBaHusl, HATPOBAHHUs, CyIb()HPOBAHUSA, ATKAIMPOBAHKA U AllHIMPOBAHKA
Oen3oJa.
BisiHue 3aMecTuTeNell Ha HAIpPaBIEHHE W CKOPOCTb AMEKTPOQHIBHOrO 3aMeIleHHs B apo-
MATHUECKHX COEIMHEHHIX; aKTHBHPYIOIIHME U JIe3aKTUBUPYIOLINE O-, I1- OPUCHTAHTBL
BiusiHEe 3aMecTHTeNIel Ha HANpaBIeHHEe H CKOPOCTh JJIEKTPO(HILHOIO 3aMEIICHUS B apo-
MaTHUYECKUX COeIMHEHHX; Ie3aKTHBUPYIOLIHE M- OPHEHTAHTHI.
JTu3aMemmeHHbIe GEH30IBI: COTNIACOBAHHAsE U HECOTIACOBAHHAA OPHCHTAIIHA.
[lonydeHune W3 raJOreHaJKaHoB: CIMPTOB, MPOCTHIX M CIIOXKHBIX 3(HpOB, HUTPHUTOB, HUTPH-
0B, aMuHOB. Peaxuuu rajorenankas€os ¢ vetaniamu (Na, Mg).
[TonyueHne MarHUHOPraHHYECKUX COEAMHCHHH (PEaKTHBBI I'punbsipa). Ux cTtpoenue u CBOH-
CTBa: B3aMMOJICHCTBHE C ALETUICHOBBIMH YIJIEBOAOPOJAAMHU ¢ KOHLEBOH TPONHOH CBA3BIO,
CIIMPTAMH, KHCJIOTaMH, KapOOHHIBHBIMH COSAHHEHUAMH, IMOKCU/IOM YITIEPO/a.
CTpoeHHe OJHOATOMHBIX CUPTOB. CIIUPTEI KaK acCOMMPOBAHHBIC XKUIKOCTH. [TpuuuHa Ku-
CIIOTHOCTH crupToB. Peakuuu oOpa3oBaHus alKOIOJIATOB.
XuMUYecKHe CBONCTBA CIIMPTOB: PEaKIuy ¢ rajoreHosonopoanbmvu kucinoramu, PCls, BryT-
PH- M MEKMOJIEKY ISIPHAs IErH/IpaTalus, alldIMPOBaHAE U OKHUCIICHHE.
[TonyyeHne CHMMETPHYHBIX U HECHMMETPHYHBIX MPOCTHIX 5(upoB (MIaHMPOBAHUE CHHTE3a
BubsMCOHA). XHMHYECKHe CBOMCTBA MPOCTHIX 3(MPOB: OCHOBHOCTD, oOpa3oBaHHE OKCO-
HHEBBIX KOMIUIEKCOB, paclleIieHune.
OpnsoatoMHbIe (eHonbl. [IpudrHa KHC/IBIX CBOHCTB (PEHONOB. DnexTpodHIbHOE 3aMELIeHHEe
B s,IpO (hEHOJIOB.



23,

24.

23:

26.

2T

28.

29,

30.
31.

32.

33.

34.

35.

36.

37

38.

39,
40.

41.
42.

43.
44,
45.

46.
47.

48.

49.
50.
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CTpoeHue HUTPOrpymIbl. TayTOMEpHBIE MPEBPALICHIUS HUTPOAIKaHOB. [10ABHKHOCTL BOJO-
pojia pH CL-yrjiepoHOM aToMe. BoCCTAHOB/IEHHE HUTPOCOEIMHEHH

CrpoeHHe aMHHOB: THOpUAH3alUA aTOMa a30Ta, KOH(UrypaLus MOJIEKYJIbl aMHHA, MEKMO-
JleKy/IApHbIe BOAOPOHBIE CBsi3H. CBA3b MEKIY CTPOCHUEM 1 OCHOBHOCTBIO aMHUHA.

PeakIuy aMHHOB ¢ KHCIOTaMH, aTKHIAPOBAHHE U AlMIHPOBAHIE AMHHOB. Peakiuu ¢ a30TH-
cTOM KMCIIOTOM. Peakuuu apoMaTHYeCKHX aMUHOB € allb/AerH/1aMH.

Jlna3zocoeIMHEHUS: CTPOCHHE H MOy CHHE. Peakiiuy ¢ BblAEA€HHEM U Oe3 BhIIe/ICHHS a30Ta.
CtpoeHue KapOOHMIIBPHOH IPYTIIBL. XuMHUecKHe CBOMCTBA ann(aTHIecKuX KapOOHH/IBHBIX
COeIMHEHNH: TPUCOEIUHEHHE CITUPTOB, rujpocy ibhuTa HaTPHsl, CHHIIIBHOH KACIOTHI, IATH-
xaopuctoro ¢ocdopa, peakTHBOB I pHHbAPA.

Peakiyy alberHI0B i KETOHOB C aMMHAKOM H €r0 MPOM3BOAHBIMH: THIPASHHOM, THIPOKCHU-
JTaMUHOM, (heHHITHAPa3HHOM.

[IpuunHa PEAKIHOHHON CIIOCOOHOCTH BOAOPOAA Y a-yriaepoasoro aroma. Kero-cHOJIbHAA
Tayromepus. MexaHusm QIIBI0JIEHO-KPOTOHOBOM KOH/ICHCAIHH.

OKHCIIeHHe ¥ BOCCTAHOBJICHHE AbIETHI0B H KETOHOB. Peakius Kannumuapo.

CrpoeHne H 0COOCHHOCTH XMMUYECKUX CBOMCTB OL,B-HempeaeNbHbIX anbIeri0B U KETOHOB
(peakiuu 31eKTPOQUIBHOTO H HyKJ1€0(UABHOTO IPUCOETHHEHHS).

PeaKIOHHAA CIOCOOHOCTH APOMATHUYECKUX AlbJErujioB W KETOHOB B PEAKIMAX HYKJIEO-
GHIBHOrO MPHCOETUHEHHS (peaKuus ¢ CHHIIBHOM KHUCJIOTOM M THAPOCYIb(OUTOM HATPHS).
OxucieHde U BOCCTaHOBIICHHE.

Peakiuyl KOHJICHCAIMHA apOMATHYECKHX allbJIErH/I0B U KeTOHOB: KOHJCHCAIHNA C ammparuye-
CKMMHM anbIeruaaMy U KeToHamH, peakuus [lepkuHa, MepeKpecTHas peakiins Kannunnapo.
X MexaHU3MBbI.

Crpoerne KapOOKCHIIBHOH IPYIIB U KapGokcuiaT-aHiHoHa. KucioTHee CBOHCTBA OXHOOC-
HOBHBIX KapOOHOBBIX KHCIIOT. Peakiuu KHUCJIOT ¢ METaJIaMH, HICJI0YaMH, KapOOHaTaMH, pe-
aktuBamu [ puHBSpA.

Peakuusi sTepudukanuu. JlekapbOKCHIMPOBAaHHE B BOCCTAHOBJICHUE KHCIOT.

[ToydeHHe POM3BOIHBIX KHCIOT: COJIEH, aMU/I0B, HHTPHIIOB, AHIHAPHIOB H rajoreHaHru-
PH/IOB, CJIOKHBIX 3QHpPOB. ['MAPOIIH3 MPOU3BOAHBIX KHCIIOT.

OcoBGEHHOCTH XHMHUECKHX CBOMCTB OL,B-HENPE/IebHBIX KUCIOT. AKPHJIOBAs H METAKPHIIO-
Basi KHCJIOTHI, aKPUJIOHUTPHIL

OcoBeHHOCTH (PU3MYECKAX U XMMHYECKHX CBOHMCTB [BYXOCHOBHBIX KHCIIOT. KHCIOTHOCTS.
Peaxiuy n1ekapOOKCHIHPOBAHHA.

MatoHOBBIH 3QUp ¥ CHHTE3bI HA €r0 OCHOBE.

KucIOTHBIE CBOMCTBA APOMATHUYECKHX KapOOHOBBIX KMCJIOT. BIHAHKE MPHPO/BI H Pacriolo-
JKEHHS 3aMEeCTHTE/IEH Ha CHILy KHCJIOT.

['MIPOKCHKUCIIOTEL: 0COOCHHOCTH XUMHYECKHX CBOMCTB 1,3,y THAPOKCHKHCIIOT.
AMHHOKHCIOTI: OCOGEHHOCTH (DU3MUECKHX U XHMHYECKHX CBOHCTB O,f3.y- aMHHOKHCIOT.
BunonspHbIi HOH.

VrIeBobl: Kiaccu(HKaIus, CTPOeHHe, KOH(HUIyparHsl.

MoHocaxapu/ibl: TJII0K03a B GpyKTO3a.

XUMHUECKHE CBOMCTBA yIJIEBOAOB: BOCCTAHOBICHHE, OKUC/ICHUE, PCAKIIHH C CHHHJILHOH KH-
CJIOTOH.

ANKUIMpOBaHUE, allWIKPOBAHME YITIEBO/IOB,

BaauMo/IeifcTBHE YIIIEBOJOB ¢ MPOM3BOAHBIMM aMMHUaKa (TMAPOKCHIAMUHOM, (deHunrHApa-
3HHOM).

Jlucaxapupl: JIaKTO3a, MallbTo3a, nemobuosza, caxaposa. CTpoeHue, CBOHCTBA M pacrpo-
CTpaHeHHe B IPUpPOJIE.

TMonucaxapuasl: kpaxmai. CTpoeHue, CBOHCTBA H PaclpOCTPAHEHHUE B IPHPOAE.
TMosucaxapuasl: Hesionosa. CTpoenue, CBOHCTBA
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5.3. CamocrosiTeJbHAs padoTa 00y4amerocs.

CamocTosiTeIbHas padoTa — BaKHeHNas COCTaB/IAIOLIAsd 006pa3oBaTeIbHOro Ipowecca, or-

peaensomas B KOHEYHOM HTOre CTEIEHb YCBOCHMA CTYJICHTOM TEOPETHYECKOTO Marepuana. B npo-
[ecce OCBOEHHA Kypca Opl"aHI/l‘IeCKEUI XMMHS cCaMOCTOSATEIbHAA paﬁo‘ra 3aKJIFOYAETCs B CJICIYIOIIEM:

L
2.

o0 SIS A Gl 3

[ToAroTOBKA K JEKIUAM C HCIIO/IB30BAHHEM KOHCIICKTOB H PEKOMEHI0BAaHHOMU JINTEPATYPhL.
[ToAroToBKA K 1aG0pAaTOPHBIM 3aHATHAM B 0QOPMIICHHE OTYETOB 110 nabopaTopHbIM paboTaMm
¢ MCIOJB30BAHHEM PEKOMEH/I0BAHHOW JIMTEPATyphl (ygeGHOro nocobusi [UIs BbINOJIHEHUA
nabopaTopHBIX paboT).

[ToAroToBKa K TEKYyIIEMY KOHTPOJIO (pereHne 3ajiau). BapuaHTel 3a7aHuii MPEICTABICHBI B
PEKOMEH/I0BaHHbIX COOPHUKAX 3a1at.

M3yueHne HEKOTOPBIX Pa3/IesioB THCIUILIHHBL, KOTOPBIC B JeKIIMOHHOM Kypce He paccMoTpe-
HBI HJIH PACCMOTPEHbI HEJOCTATOYHO TIOJIHO. [Ipy 3TOM MCIIONB3YETCsl PEKOMEH/IOBAHHAS JIH-
TepaTypa.

[ToaroToBKa K MPOMEKYTOYHOMY KOHTPOJIKO C HCMOIL30BAHAEM pEeKOMEHIOBAHHON JTHTEpa-
Typbl, KOHCTIEKTOB JIEKLHi, OTYETOB 110 nabopaTopHbiM paboTaM M COTIACHO MEPEYHIO BO-
[IPOCOB JUIsi IIPOBEICHHS IPOMEXKYTOUHOTO KOHTPOJIA.

Pazensl JUCHUIIIIMHBI 1151 CAMOCTOSTENBHOTO U3Y4YCHH S

Pasnen 1. Tema 1.3. Pusuueckue METO/Ibl AHATH3a OPraHUICCKHX BELICCTR
Pazgen 2. Tema 2.5. ATUIHMKINYECKAE YTIIEBOJOPO/IBI

Paznen 3. 'ajioreHpou3BO/HBIC

Paznen 5. Ilpocteie apupbl

Paznen 6.Tema 6.1. Hutpocoe tnHEHHS

Paznen 9.Tema 9.1. ['MIPOKCHKHUCIIOTEI

Pasznen 9.Tema 9.3. OKCOKHCIIOTHI

Paznen 9.Tema 9.4. YrieBons!

®onn  omeHouHpix MarepuanoB (POM) st MpoBeleHMs - ATTECTALMH YPOBHS

c)OpMUPOBAHHOCTH ~KOMIETCHIMH ofydalomuxcs [0 JHCHMIUIHHE O(QOpMIAETCS OTACHBHBIM
JOKYMEHTOM.

6. VAEBHO-METOJINYECKOE 1 THOOPMAIIMOHHOE OBECIHEYEHHUE JUCLUAII-

JIMHbI
6.1. KnurooGecrne4yeHHOCTH

HauMeHOBaHHe JUTEPATYpbl: aBTOD, HasBaHue, | ['01 U3taHUs KHUTOOBECIEUEHHOCTDb
BH M3/1aHHs, H3IATEILCTBO
Hanuuue B anextpoHHoM Katanore 9BC
(OcHoBHas nuTeparypa
1. 3ypaban, C. D. OpraHuyeckas XUMHi : 2019 https://www.studentlibrary.ru/book/ISBN978597
yuebnuk / C. 3. 3ypabsu, A. 1. Jly3un ; non 0452967 .html
pen. H. A. Trokaskusoii. - Mocksa : F'OOTAP-
Menua, 2019. - 384 c. : un. - 384 ¢. - ISBN
978-5-9704-5296-7.
2. Kapnos, C. C. 3anauu no oGuemy Kypcy 2020 https://www.studentlibrary.ru/book/ISBN978500
OpraHuyecKoil XHMHH ¢ PELICHUAMH 1A Haxa- 1018940.html
naspos : yueGHoe nocobue / Kapnos C. C. ,
Hypues B. H. , Tepenun B. U. , 3aituesa I'. C.
- 3-e w31 - Mocksa : JlaGopaTopus 3HaHHii,
2020. - 496 c.
3. Epmonaesa, Enesa BanumosHa. KoHTpOIb- 2009 http//e.lib.vIsu.ru/bitstream/123456789/1327/3/0
Hble 3a0aHus o opranuyeckoit xumun / E. B. 0971.pdf
Epmonaesa, U. C. Akuypusa, JI. A. JyneHkosa
: BramuMupcKuii rocy1apcTBeHHbIH YHHBEPCH-
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et (Bal'Y), Kadepa nonumepHbIX MaTepHa-
7108 — Bragumup : Bragumupckuii rocyaap-
CTBEHHBIH YHUBEPCUTET (Bal'y), 2009 .—44 c.

4. Epmonaesa, Enena BaqumoBHa. OCHOBBI 2010 hitp://e.lib.visu.ru/bitstream/123456789/1 860/3/0
CHHTE30B OPraHMECKHX COEANHEHHUH | yueb- 0739.pdf

woe nocooue / E. B. Epmonaesa, U. C. Axuy-
puna, E. C. MnbuHa | BaagumMupckuii rocyaap-
cTBenHbii ynnsepeutet (Bal'Y) .— Bnaaumup
. BliagMMHPCKUi roCY1apCTBEHHbIH yYHHBEPCH-
et (Bal'Y), 2010 — 104 ¢. : un,, tabi.

JloroHUTEIbHAS TUTEpaTypa

1. Tpasetb, B. @. Opranuyeckas XHMHA. B3 2020 https:.-“'x'\\-'ww.studentlibrarv‘ru.-"book.f'lSBN978500
T.1: yyeGHoe nocodune s By30B / TpaseHb B. 1017462.html

®. - 7-e 3. - Mocksa : JlaGopaTopus 3HaHHH,

2020.-401 c.

2. Tpasensb, B. ®@. Opranuueckas XuMus. B3 2020 http51!!www.studentIibrarv.rw’bookﬂSBNQ‘?SSOO
T. Il : yueGHoe nocobue A1s BY30B / TpaseHb 1017479 .html

B. ®. - 7-e u3a. - Mocksa : Jlaboparopusi 3Ha-
uuit, 2020. - 550 ¢. - Pexum noctyna : no noi-

MicKe.
3. TpaseHsb, B. @. OpraHuueckas XuMH. B3t 2020 htlps:a’x'www.studcntlibraw.rux"book.-’ISBNQTSSOU
T. 111 : yueGHOe nocobue ans By30B / TpaBeHb 1017486.html

B. @. - 7-¢ u3a. - Mocksa : JlabopaTophs 3Ha-
uuit, 2020. - 391 ¢. CucreM. TpeboBaHus!
Adobe Reader X1 ; axpan 10". (YueOHHK 114
ppicweit wkosnsl) - ISBN 078-5-00101-748-6.
4 Tpasenb, B. @. 3anauu 1o OpraHH4ecKoi 2020 httns:ffwww.studentlibraw,ruﬁbookfiSBNEl?SSOO
xumun ; yueGHoe mocoGue / TpaeHb B.®., 1018957.html

Cyxopykos A. 10. , [Toxapckas H.A.-2-e
w311, - Mocksa : JlaGopatopus 3HaHUH, 2020. -

267 c.
5. CrenadoB, M. B. PeleHue TUTOBbIX 32124 2013 https:f.-’www.studemlibrarv.ru,-"boo}d]SBN‘J?SS?O
110 OpraHH4ecKoil XUMHH 15 pasTHIHBIX 3836880.html

KTIACCOB COMMHEHH I : MeTo. yKasaHus / M. b.
Crenanos, J1. A. Xmapuesa, E. A. SAxywesa, E.
B. buictpuukas, A. M. TonyGes. - Mocksa :
WUsnarenserso MITY um. H. 3. baymana,
2013. - 69 ¢. - ISBN 978-5-7038-3688-0 |

6.2. [lepuoauyecKue H3IAHUS
1. )KypHan OpraHH4ecKOH XUMHH. CI16.: Hayka. [SSN (PRINT): 0514-7492. NUmnaxT-haktop
(PUHLI): 0,848
6.3. UurepHeT-pecypcehbl
1. https://www.chem?21.info/info/1920487/
2. https://wiki2.org/ru

7. MATEPHAJIbHO-TEXHUYECKOE OBECIEYEHUE AUCHUILINHbI

Jlist peanM3alliy JaHHON JUCLMIUIMHBI HMEIOTCA crielMaibHbIe TOMeLeH s IS TPOBEACHUA
3aHATHN JIEKIIMOHHOTO THIIA, OCHAIICHHBIC MyJIBTUMEIHIHBIM 000pYI0BAHHEM. JIaGopatopHbIe
paboTHI IPOBOAATCA B ClrIeMATH3HPOBAHHOM 1adopaTopru OpraHnyuecKoi XUMHH.

JlaGopaTopysi OpPraHMYeCKOH XHMHH OCHAIUCHA cleyIolUM  000pyJ0BaHHEM: mkad
BBITSDKHOM; mmIKad —CyHIH/IbHBIA 11IC-80-01 CITY; pedpakromerp HNPD-454 b2M; Bechl;
apamtraeckue SCL 150; mpubop BaKyyMHOIO dunprpoBanus [1BO 35-HB; xonboHarpeBaTeild
LOIP LH-250; Gams MacisHO-TIeCHaHas SICKTPUUECKAL Gans Ui ropsdero (GuiIbTPOBAHHUS,
tepmoctar LW-4; roMOreHu3arop MPW-324; yCTpOHCTBO IPOCYIIHBAHMS XUMHYECKOH IOCY/ b
SKPOC 2000; KOMIIIEKT XMMHYECKOH MOCYIbI i PEAKTUBBI.

[lepedeHb HMMEOLIErocs JIMLCH3HOHHOTO MPOrpaMMHOTO  00ECTIEHCHHSL: Windows 7,
Microsoft Open License 62857078; MS Office 2010 Microsoft Open License 65902316



17

» 7
PaGouyro nporpamMmy coctaBun Epmonaesa E.B.. nouent //P/

(PHO, 101KHOCTD, MOAIHCD) / 7
PenensenT /2/

(npencraButens padoronaress) ren.aupexrop 000 «Dnactl1V» Pomanos C.B.
(mecto paboTsl, 1omkHOCTE, DUO, noanuce)

[TporpamMma paccMOTpeHa H 0100peHa Ha 3aceaHuy Kadeapo XHMHMECIgTX TEXHOIOTHH
[Ipotokon Ne  Z oT Pof L« TOHA e

3asenyromuii kagenpoit XT IManos 1O.T. A~
(®HUO, noanucek) ./ =

PaGouas nporpaMma paccMOTpeHa H 0100peHa
Ha 3aceaHu Y4eOHO-METOIUYECKOH KOMUCCHH HanpaBieHus 05.03.06 Sxonorus.yu npupoionons3oBaHue
ITpotokon Ne 7 OT L. L4 27 TOHA e
IIpencenarens komuccun Tpudonosa T.A., 3aB.kadenpoit bud J
(®UO, nomKHOCTS, HDLLHHC{:)




JAHCT HNEPENYTBEPAR, LEHSI
PABOYEH PO PAMMbBI  THC T THHBI

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

SABCVIONLH Kaepoi 7 /}?

Padouas nporpaMata o100pena na 200 020 vyedubil 1oad

Lpotokon saceaning kageipsi Neo 01 I LU H

SABCINIOTUIH Kaeapoit

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

SuBe/ 1Y 0L Kade 1poii



	0a4c411679eb384123b7eee8abc30bb39f0d2da612408694b95dedfed36519bd.pdf
	ad881d49eb294e1e891e07ffcab10a8283172251ebd718451f6937ab62611065.pdf

