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1. HEJIX OCBOEHMUSA JUCHHUIIJINMHbI

Hie 6a30BBIX 3HAHHWH B 00/1aCTH XMMHH.

3azaun: M3y4eHHE OCHOBHBIX TEOPETHUECKHMX 3aKOHOMEPHOCTEH MNPEBPALICHHI OpraHuye-
CKHX COGMMHEHMIT Ha NPUMEpPE OCHOBHBIX KJIACCOB OPraHMYECKUX COCIMHEHHIT: npuodpeTeHue cro-
COBHOCTH MO/b30BATECA OCHOBHBIMU MEXAHM3MAMHK Peaklnil ¥ Npe/CKasblBaTh HANPABICHHUS PCaK-
LM, Npe/IcKa3bIBATh CBOMCTBA COCAMHECHUI HA OCHOBE MX CTPOCHMS; NPHOOPETEHHE NMPAKTHYECKHX

HABBIKOB B [IPOBEIACHHH CHHTE30B, BbIACICHHH H O4YHCTKE OpraHu4yecKHuXx COCIHHEHHH.

ﬂHCUHﬂJ’JHHa Opral-u«{tlecxaﬂ' XMMHS OTHOCUTCSI K 00513aTeNbHON 4acTH JAMCUHILINH y‘{GGHDTO

2. MECTO JJMCHUIIJIMHBI B CTPYKTYPE OIIOII

nnana zanpasiaenus 06.03.01 buonorus.

3. IJIAHUPYEMBIE PE3YJIbTATBI OBYUYEHWS 1O JUCIHUIIIMHE

ﬂJ’[&HpreMBIC peE3yibTaThl oﬁyqelmﬂ M0 JIUCHHILIHHE, COOTHECCHHBIE C THNIaHHPYCMBIMH PE-

synbratami ocsoenus OTIOIT (KOMIETEHLMSIMH M HHANKATOPAMHU A0CTHKEHHS KOMICTCHIIHH)

dopmupyembie
KOMICTCHINH

(Ko, coaepKaime
KOMIETEHLLIHH)

nﬂaHprt‘,M bIC PE3YIBTATHI oﬁy'{eunﬂ o JUCUMI/IHHE, B
COOTBETCTEHH ¢ MHHAHMKATOPOM JOCTH/RECHHA KOMITETCHUHH

MHAHKATOP JOCTHIKEHHS
KOMIIETEHIIHH
(Koo, codepcanie unduamopa

PesyneraTtel 06yueHns mo
AHCLMITIHHE

Haumenosanue one-
HOYHOI'O CpecTBa

VK-8. Cnocoben
co3maBaTh W nojiep-
KHBaTh De30MacHbIe
YCNOBHA RHU3HCOCH-
TEIAbLHOCTH, B TOM
qHeae  HpH BO3ZHHE-
HOBEHHH 4pe3Bbluaii-
HBIX CHTYaumi

VK-8.1 3Haer npuudHel, TMpH-
JHAKM W TIOCHEACTBHA ONACHO-
creil, cnmocoGel 3allMTel OT Ypes-

3naen: 0CHOBBI OXpaHkl Tpyna
H TexHiKn 6e30nacHoCTH npn
NpoBe/icHHH XUMHYECKHX

BLIYAIHLIX  CHUTYALHil; OCHOBbLI | IKCHCPHMEHTOB
Be30MaCHOCTIL JKH3HEAEATENbHO-

¢TH, Teaedonbl Cayxb clacenus

VK-8.2 Vwmeer noamepkuBaTh | Yaueem: OlLEHHBATL YCIOBHS

GeszonacHble YCIOBHA KH3IHEed-
TENLHOCTH, OUEHWBATL BCPOAT-
HOCTh BO3HHKHOBEHHS [OTCHLUH-
alIbHOH ONACHOCTH U [IPHHUMATh
Mephl [0 €€ TPenyIperIeHHIO!
OKa3plBaTh TEPBYK TOMOHL B
YPEIBbIMAHHBIX CUTYALHAX

MPOBENEHNA XHMHYECKHX
FIKCHNCPHMEHTOB C LCILIO npe-
AYNPEIKACHNS BOSHHKHOBEHHS!
ONACHBIX CHTYALMI

YK-8.3. Baaneer metoiamu 1po-
THO3HPOBAHNS  BO3HHKHOBEHIA
ONAcHbLIX KM YPE3BLIMAHbIX
CHTYaUMil: HABBIKAMH TIPHMEHE-
HHsl OCHOBHBLIX METOLOB 3a1LHThI
B YCHOBHSX YPE3IBBIMAIHBIX CH-
TYaLHi

Baadeem. HasplKamp [pUMe-
Hen HHAHBHLYAIBHBIX
CpelacTs 3alMThl npu npoee-
IEHHH XHMHYCCKHX 3KCHepH-
MEHTOR,

TecToBble BOMPOCHI

OIIK-6.  Cnocoben
HCHONB30BaTE B IIPO-
(eccnonabHO 1es-
TENLHOCTH OCHOBHEIE
3AKOHBI (DM3UKH, XH-
MHH, HayK 0 3emie u
OMONIOrHK,  ApUME-
HATH METOIblI MAaTe-
MATHYECKOTO  aHalIn-
3a U MOJIEMPOBAHKS,
TEOPETHUECKHX M
IKCITEPHMEHTAIBHBIX

OIK-6.1 3HaeT OCHOBHBLIE KOH-
LETLHH 11 METO/1bl, COBPEMEHHbIE
l'iaﬂpaBII\‘.‘lIH)I MATCMATHKHN, (}TH’
IMKH, XUMHH H HAayk o 3emie,
akTyaneHble npobaemsl  GHOIO-
THYECKHX HAYK H MEPCTIeKTHBDI
MEKIMCLMMANHAPHBIX MCCe0-
Bauuil

Fnaem: OCHOBLI KJl{lL‘L‘IiC})I‘IKﬁ—
UMM OpPraHHYCCKHX COCAHHC-
HUil, CTpoeHne, cnocolbl no-
NyUeHHs M XHMHYeCKHe CBOM-
CTBA Pa3IMYHBIX KIACCOB Op-
raHNYecKknx COeIMHEHHI;
TEOPHIO CTPOCHHA OpraHuye-
CKHMX BELIeCTB, LPHPOAY XH-
MHUYECKHX CBs3eil B opranuue-
CKHX BEIIeCTBaX, MEXaHH3IMBI
[POTEKAHMST  OPraHUYEeCKNX

| peaxumii.

Tecrossie BONPOCH!




HCC/IEIOBAHNH, npH-
obpetaTte HOBble Ma-

TeMaTHYecKne "
CCTECTBEHHO- OI1K-6.2. ¥Ymeer ucnonp3oBath | Yaeem: camMOCTOATEILHO CTa-
HayuHble 3HaHMA, | HaBbIKM JHabopaTopHOi padoTel M | BUTH CHHTETHYECKYIO 3ajady,

HCTIONb3YS COBpE- | METOIbI XHMHH, (PH3NKHW, MaTe- | BEIOMPATH ONTHMATLHBIE TTYTH
MeHHBle  00pA30Ba- | MATHYECKOTO MOJACAHPOBAHMS H | W METO/BI CHHTE3a M aHAIN3A,
TenbHBIE M MH(OP- | MaTeMaTHUECKOil CTATHCTHEM B | 00CYRKAATh pPE3yNbTATBl  HMC-
MAaLHOHHBIE  TEXHO- | npodeccHOHANLHON  JeATeNLHO- | CAeNOBAHMIT, OPHEHTHPOBATL-
N0rMH cTi ¢Sl B COBPEMEHHOI TuTepaType
o Up['illll!‘-lCCKUI“l XHMHI,
NPOBOIMTE CTAHIAPTHLIE Op-
FAHHYCCKHe CHHTE3bBL, onpeic-
JICHHE KOHCTAHT, NOATrOTOBKY
obpasuos 1A pusnko-
XUMHUECKHX  HCC/IeN0BAHMI],
MOAL3OBATLCA cnpauummﬁ
AMTEPATYPOH  NO  opraHu4e-
CKOI XHMIH,

OIIK-6.3. Bnageer wmetoaamu | Bradeem: — TEOPETHHECKHMH
CTATHCTHYECKOTO OIEHHBAHHA M | [PEACTABICHUAMHI OpraHuue-
NpOBepKH THIIOTe3, MPOTHO3HPO- | CKOIl XMMHM, SHAHMAMH O CO-
BaHHA [EPCHNEKTHB I COLMANb- | CTABE, CTPOECHHM M CBOHCTBAX
HBIX [IOCHCACTBHI CBOCH Npo- | OPraHMYyecKHX — BELLECTB  —
(peccHonanbLHON AEATENBHOCTH npejcrapurTeneil  OCHOBHBIX
KMACCOB  OPraHUYMEeCKHX Co-
EJAMHEHNIT:  YTIEBOJAOPO/OE,
roMO(YHKIMOHANLHLIX ~ CO-
CAMHEHN,  reTepodyHKIHO-
HANLHBIX COCUMHEHMIT;
OCHOBAMH OpraHHyYecKoro
CHHTE3a H (IIMT{HKO-
AHMHYCCKHMMH METOaMH aHa-
JM38 OPraHHYyecKHX COeHHE-
HHIT.,

4. O bEM U CTPYKTYPA JJUCHUITIVIMHBI

TpynoeMKOCTb AUCHUIUIHHBI COCTABIIACT:
3 3a4yeTHBIX eIUHMLIEL, /08 yacos

TemaTnueckuii niaan
(opma obyueHunst — ouHast

Buuast yuebnoii pabotsl,
BE/IMOYAaA caMOCTOATCIALHYHD

Memodu guideaenus u oHUCmKl
OP2ANUHECKUX BEU(CCME
Quzuko-xumuyeckue memodu
QHAANZA OPeAHUYECKUX COCOUHE-

HUL
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2 Venesodopoos:.
2.1 | AnkaHsl 2 |2 2 I
2.2 | AnkeHbl 2 |34 4 1
2.3 | JdueHsl 2 |5 2 1
2.4 | Anknnsl 2 |6 2 1 PK 1
25 | Anuumkindeckue yraesomopoast | 2 | 7 2 1
2.6 | ApoMaTHYCCKHE YIVICBOAOPOAL 2 | 89 -4 1
3 Fanozennpouzscoonble.
3.1 | Amucaruueckie
raJOreHnpoH3BOIHbIE 2 |10 1
3.2 | ApomaTnHuecKHe 2 L
raJ0reHNPOU3BOAHbIE 10
4 [uoporcurcodepucaique
npoustodisie
4.1 | Couprel 2 |10 2 I
42 | denoibl 2 11 2 l
Hpocmuie 3chpupo 2 1.1l 1
6 Azomcodepaicaiyue npousGooHLI¢
6.1 Hurpocoe1nHeH s 2 12 |
6.2 | AMuHBI 2 |12 2 l PK 2
6.3 | A30- 1 aHa30COeAMHEHNA 2 3 4 1
7 Kapfionumvtoie coedunenus
Tpenenbhbie KapOGOHMIbHBIE CO- | 2
7.1 eIHHEHH 13 2 I
7.2 | HenpeaenbHbie KapOboHnibHbIC 2
COCANHEHHS 14 0,5 1
7.3 | Apomarnueckue KapOOHHIBHBIC 2
COEMHEHHA 14 0.5 I
8 KapGoroevie kuciomol
[peaenbible kapboHOBLIC 2
8.1 KHCAOTbL 15 2 I
8.2 | HenpenenbHeie kapGoHOBBIC 2
KHCJIOTHI - 16 1 |
8.3 | Apomarnueckue kapOOHOBbIE 2
KHCJIOTE 16 ! 6 1
8.4 | Muoroochosible kapOOHOBbIE 2 1
KHCAOThI 17 |
9 LemepodynKkyuonaivple coeou-
HEHUR
9.1 | I'tApOKCHKHCIOTDI 2 |17 1
9.2 | AMHHOKHCJIOTHI 2 |17-18 | 2 1
9.3 | OKCOKHCIIOTBI 2 18 I
9.4 | Yrnepoasl 2 |18 2 I PK 3
36 18 27 Dx3amen (27
Beero 3a 2 cemectp
4acoB)
36 18 27 IK3amMeH
Hroro no jucuunininmye
L (27 yacos)

Cozepskanne JeKIHOHHBIX 3aHSITHI M0 ANCUNTITHEHE

Pasten 1. BBEJEHHUE. OCHOBHBIE TOHATHA OPIFAHMYECKOH XHMMHH.
OU3NYECKHUE METO/1bl MCCJIEJJOBAHMS B OPrAHUYECKOM XUMHUN

Conepxanne, Criocodbl H300paKeHNs MOJICKYI OpPraHM4ecKuX COCIMHEHHI, MOJIEKYJIip-
Hble, CTPYKTYPHBIE 1 J/IeKTPOHHbIE QOPMYIBL.

Turbl YrAEpOAHOIO CKeJeTd, alMKIHYECKNE, HKIHUCCKHE i reTepoLMKINUECKHE COCAHHE-
Hus. M3omepus. 'omonorus.

OcHOBHBIE (PYHKIMOHATBLHBIC TPYIIITBI M K/1aCChl OPraHMaCCkuX COCAMHEHUM.

OCHOBBI HOMEHKIATYPbl OPraHHYECKHX COeANHEHHIT

3amecrnTenpHas Homenkaarypa MIOTTAK. OcHOBHBIE NPHHIHIIBL TOCTPOCHHA Ha3BaHUH Op-
FAHHYECKHX COEIMHEHHIT, POIOHAYANbHAS CTPYKTYPA, XAPAKTEPHCTHUCCKUE [PYIIIBL. HasBanus He-



(PYHKLUHMOHAIBHBIX 3aMeCTHTENeH, (DYHKIHMOHANBHBIX TPYIII, NPE/IeIbHBIX H HENPeaeIbHbIX paguKa-
7108, CTapHHCTBO (YHKUHMOHAIBLHBIX TPYIIIL.

OCHOBHBIE TIPaBHJIA COCTABICHHS 3aMECTUTEbHBIX HA3BaHWH OPraHMYECKMX COCAMHEHWIH,
BBLIOOP M HyMepalus [JIaBHOH 1enu, NpaBHI0 HAUMEHBIINX TOKaHTOB.

HasBanus OCHOBHBIX KJIACCOB OPraHHYECKHX COEIMHEHHH, CIIOKHBIX MONH- U reTepOdyHK-
IIHOHAJILHBIX COEAMHEHHI.

Tunel ¢Bst3eil, NPOMEKYTOUHBIC YACTHIIBI B OPraHHYCCKUX PeAKLIHAX.

DAEKTPOHHBIC 3D EKThI.

KucaoTsl M OCHOBaHHS.

Yrnepoa, 971€KTpOHHAs KoH(QUrypauus; rudpuansauus yriaepoaa B OpraHu4ecKHX COeHHe-
ausxX. THITBI XHMMUYECKHX CBA3EH B OPraHHYeCKUX COCAMHEHHAX (0, T-CBA3b). Pu3nvecKne Xxapakre-
PUCTHKH CBSI3€H: IHEPrHs, JUTMHA, [OJSIPHOCTD, MOJISAPH3YEMOCTb.

TOMOIMTHUECKHH, FeTePOLMKINYECKHH Pa3phiB CBI3EH,

[ToHsTHE O MPOMEKYTOUHBIX YACTHIIAX, CTPOCHHE MPOMEKYTOUHBIX YaCTHLL (pafnKalbl, Kap-
GoKaTHOHBI, KapOAHNOHBI ).

Wndpaxpacnasn cnekrpockonus. [pupona MK-cnektpos, ¢cnocoOer ux m3odpakeHus, xa-
PAKTEPHCTHUECKHUE YaCTOThI MOTJIOUIEHHS,

JaekTpoHHAs cneKTpocKonus. [Ipupoaa CrekTpos, THIIbI YIEKTPOHHBIX 1EPEXO/10B, NOHSA-
THE 0 XPOMOMOPHBIX IPYIIUPOBKAX, c10cob n3obpaxenus YD cnekrpos. CneKTpbl MPOTOHHOIO
MACHHTHOrO pe3onanca. [IpHpoja, OCHOBHBIC XapaKTEPUCTHKW: XUMHYCCKHH CBHI, WHTCHCHB-
HOCTb, MYJILTHIIETHOCTH CHTHAIOB MPOTOHOB; CIIMH-CITHHOBOC B3aNMOJICHCTBHE.

Macc-cniekTpomerpusi. OCHOBHBIC MNPHHLMIIBL, MOJNEKYJSAPHBIH MOH, W30TOMHBIH COCTaB
FIOHOB, OCHOBHbIE TTyTH ()parMeHTalli BAXKHEMIIHX KJIaCCOB OPraHMYECKUX COEJAMHECHNH,

Pasznen 2. YIVIEBOJOPO/bI

Tema 2. 1.AaKaHbI

Conepaxanue. Crpoenue, romonorus, npupona C-C u C-H cBszeil, H30Mepus, reoMeTpHs
MOJIEKYTBI, MesKaTOMHBIe pacctosinns. Bpamenue sokpyr C-C csaseil. [lonsitie 0 KoHpopMALMAX Ha
npuMepe Kondopmaunii stana n Oyrana. [TonsTie 0 mpocTpaHcTBeHHbIX nipensTcTaisx. Kondopma-
MU 20U-, aHmMii-, 3aCTIOHEHHBIE.

XuMHYECKHE CBOMCTBA ankaHoB. [ OMO- M reTepoIHTHYECKHit pa3peiB CBA3H. XJI0pUPOBaHUE
MeTaHa. MexaHn3M LenHoil paankanbHoil peakuny. OTHOCHTENbHbIE CKOPOCTH XjopupoBanus C-H
cBA3eil pasaMuHOro THMa (MepBUYHBIX, BTOPHYHBIX, TPETHYHDIX). CTPOCHHE AJIKHIIBHBIX PAaJMKa/IOB,
ux crabmibHocTh, Iuneprkonbioranns. CeeKTUBHOCTL XIOPUPOBAHUS M OPOMHPOBAHMS ATKAHOB,
M36upaTenbHOCTh PeakUMK i TeMnepatypa, [pyrue pajukaibHble peakiui ajikaHoB. KpekuHr Tep-
muueckuid, OKMCIEHUE, TOPEHHE.

MeTo/bl OJTyYeH s AIKAHOB (MCIOIb30BAHNE METATIOPraHUYECKHX COCANHEHHH, THAPUPO-
BaHHE HENPEICAbHBIX COCJANHEHHIA, EKTPOIN3 CoNeit KapOOHOBBIX KHCIIOT).

Tema 2.2.AJIKeHbBI

Conepsanne. DIEKTPOHHOE cTpoeHne aBoitHoH csisn C=C. DHeprus 6- U T - CBA3M B ITH-
nene. ['eoMeTpuyecKas H30MEPHUS: Yuc-mMpanc- HOMCHKIIATYpA.

['mapHpoBaHie alKeHOB.

[TonsTHE 0 HYKJICO(PUILHBIX H 3NMEKTPOPHIIBHBIX peareHTax.

DnexTpodunbHOe npucoeauHenne k ankenam. OOuiee MpeiCTaBICHUE O MEXaHH3ME peak-
LI{i1, OHMEBBIE HOHBI, CKOPOCTH onpeaensiomas craaus. CTepeoceneKTHBHOCTE MPoLecca.

IMpucoeanHenue xopa 1 OpoMa K agkeHam. Mexannsm, CTEPeOXUMUSL, BIUAHNE 3aMECTHTE-
JIel Ha CTEPEOXHMHIO [IPHCOCAHHEHHA

I'maporanoreHupoBanue. PernoceneKTHBHOCTh MEKTPOPHILHOTO NPUCOCAMHEHHA K allKe-
nam. [pasuno Mapkosuukosa. CTaGHIBHOCTL MHTepMeanata (KkapOokaTtHoHa). Biansuue 3amecTu-
teneii npu C=C CBA3M HAa CKOPOCTH MpucoeanHenns, Mekmouenust 13 GpopmMabHOro npasuia Map-
KOBHMKOBA: (1) NpHCOEIHHEHNE K HIEKTPOHOACHUUMTHBIM alKeHaM, (2) NPHCOEIMHEHNE OOpaHoB,
(3) pannkaibpHOE [pUcoeAMHeHHe. PaciinpeHHoOe TOJIKOBAHIE PaBHIa MapKoBHHKOBA.
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(30HONIH3 AJIKEHOB. OKHCIHUTENIBHOE H BOCCTAHOBUTENBHOE paclleryieHne O30HHOOB.

OQKHCIIEHNE alKeHOB /10 AMOJIOB U 2II0KCHIO0B: THILPOKCHJ'II{pOBaHHe l'IepMﬂHl"aH'dTUM KaJ1hs
nmo BHFHBP)’, TCTPAOKCHI0OM OCMMA, FMAPOKCHINPOBAHKC HCPC3 MAPOJAIHS 3MOKCHI0B 1o HPHHC}KaC-
By. CBOGOAHOpAIMKAIbHBIE PEAKIIMH: MIPHCOEINHEnne OPOMUCTOro BOAOpOaa 110 Xapaury, HHHIHA-
TOPbl PEAKIHH, MECXAHH3M.. AnnuiapHoe rajloOr¢HUpOBaHKE! NOJAYHCHHE XJI0pHCTOro annuna U3 npo-
[HJIeHa B ra3oBoii dase.

HOJ’IHMCI}H'}EU,HS AJIKEHOB: KaTHOHHAasA, aHHOHHaMA, paaHlKa/bHasM, CuHTE3 AIKCHOB; peakiuHH
DIMMUHIPOBAHMS, CTEPEOCENEKTHBHOE THAPHPOBAHHE ATKMHOB, peakuns Brrrura- XopHepa, MeTa-
Te3HC ATKEHOB, peakiusa XeKa, KPEeKUHI M JIeTMAPHPOBAHHE AJIKAHOB.

Tema 2.3.AJIKaANEeHbI

Copep:anne. [IHeHbI: a) CONPSUKEHHBIE, O) AIICHBL. S-YuC- N S-IMPAHC- koHpopmaumu. 1,2-n
| ,4- npucoeIMHEHHE K COTPSKEHHBIM JueHaM. KnHeTHYeCKH W TepMOJHHAMHIYECKH KOHTPOJIHpYe-
mbie peakumnn. Peakums Junbca-Anbaepa kak metoa oOpasosanns C-C CBA3CH M CHHTE3A IIECTH-
YIEHHBIX LHKJIOB. JlneHb! 1 JueHopU bl MeXann3M peakimn.

MeTO/IbI TONYHEHHS CONPSKCHHBIX ANCHOB B NPOMBILLICHHOCTH U B 1a00PaTOpUH, HCTIO/b-
30BaHME PEaKiHil, KATAIH3HPYEMBIX MEPEXOAHBIMI METAUIAMH M MX KOMIUICKCAMH.

Tema 2.4, AIKHHBI

Cojepikanne. DICKTPOHHAS NPHUPOAA TPOMHON yrIepoj-yraepoanoi csssn. CTpoenne
aterunena.  CTepeocenekTuBHOe  rujpuposanue  ankuHoB.  CH-KMCIOTHOCTH  QKWHOB.
Mcnoib30BaHne AlleTHIEHWI0B B OPraHHYeCKOM CHHTE3e. DJIEKTPO(QHIbHOC MPHCOCIHHEHHE K
ankiunaM. CpaBHEHME PEAKUMOHHOH CMOCOOHOCTH @IKEHOB M QIKMHOB. ['maparanus ankuMHOB
(peakuus Kyueposa).

OKHCANTENbHAS AMMEPH3alis TEPMUHAIBHBIX AJTKHHOB B NPHCYTCTBHH COCAMHCHHIT MC/IH.
HykeodniibHoe IPUCOEINHEHNE K alnknHaM, CHHTE3 BHHIJIOBBIX 9(HPOB.

MeToapl CHHTE3a AJTKHHOB: HCIIONB30BaHUE peakiMid 3JTMMHHHUPOBAHMWS, AUETHICHHIOB Me-
TA/IOB, PEAKIHH, KATATH3UPYEMBbIE [IEPEXOIHBIMH METAIAMI, MATPALNS TPOHHOH CBA3H, PeaKiHs
dasopckoro-Penne.

Tema 2.5. AIMUHKJIHYECKHE YIVIEBOA0PO/IbI

Conepxanne. Knaccudukais anuuukios. Turpl HanpskKeHus B LUKIOANKaHAX 1 M0Apas3-
JeNeHHe LIMKIOB HA Mabie, CPeIHHE UHKIB i Makpounkisl. CTPOeHHE IMKIONPONaHa, UHKI00yTa-
Ha, UMKJIONEHTAaHa, WHKIorekcana. KonopMalnoHHbIH aHaIn3 HKIOreKcana, AKCHAlIbHBIC 1 9KBa-
TOpHA/IbHBIE CBA3M B KOH(popMauuy "Kpecao” UHKIOoreKcaHa. Kondopmaunn MOHO- H JIM3aMCLLECH-
HbIX MPOM3BOJAHBIX LMK/IOrekcaHa. Bansnue KOHPOPMALHOHHOIO NOJOKEHM (hyHKLIMOHAIIbHbBIX
IPYIIT HA UX PEAKLMOHHYIO CHOCOOHOCTH HA PUMEPE PEAKUHI 3aMEILCHN, OTIICIICHHS 1 OKHCIIe-
HUSL.

MeToabl CHHTE3a COCAMHeHHIT psala MKIoNponana 1 ukmodyrana. OcoOeHHOCTH XHMHYe-
CKHX CBOMCTB COEAMHEHHil ¢ TpexXwieHHbIM uKIOM. CHHTE3 COeIMHEeHMH psa LMKIONEHTaHa H
nukiorexcada. CHHTE3 COeIMHEHUI CO CPETHHM pasMepoM LMKJIA.

Tema 2.6, ApoMaTHYeCKHE YIUIEBOJIOPOAbI

Conepxaunne. Ctpoenne Oensona. Gopmyna Kekyre. Apomatuanocte. [IpaBuno XoKkens.
Kpurepun apoMaTHuHOCTH: IHEPTeTHUCCKHIL, CTPYKTYPHBIH, MarauTHbli. [Ipn3Haky apoMaTH4HOCTH
(peakioHHas CNOCOOHOCTB).

[TpOMBIIICHHBIC HCTOUHWUKM apOMATHUYCCKHX YIr/IeBOAOPO/IOB. Pugopmunr. JlaboparopHsie
METObl CHHTE3a: KpOCC-CoueTaHue, TPUMEpPH3alus AaleTHICHOB, KETOHOB. PCAKIMs Gpunens-
Kpadrca, apoMaTH3anns UMKI0aIKaHOB, BOCCTAHOBICHHE KHPHOAPOMATHICCKHX KETOHOB.

('BoiicTBA KOJIbLA M anudarnyueckoil DOKOBOM Leni B apOMATHIECKNX YIJIEBOAOPOIAX. I'na-
puposanue. Boccranosnenne no bépuy. CBoGoAHOPAANKAILHOE ralOTEHIPOBAHKE TOMYOIA H €ro
romostoros. Oxucieane DOKOBOI LENH AIKHIOCH30JI0B U MOJHKOH/ICHCHPOBAHHBIX apOMaTHYCCKHX
YIIIEBOA0PO/IOB.



DneKTpOHIBHOE 3aMELIEHNE B ApOMATHUECKOM psjly.

KrnaccuuKkanns peakmuii apoMaTHueckoro smekrpoduipHoro sameietus. OOmue npen-
CTABICHMS O MeXaHM3Me peakuuil,. [TpeacTaBieHne 0 T- M G-KOMIUIEKcax. BausHne 3aMeCTUTENS Ha
CKOPOCTh M HampaBJieHHe 1eKTPOpUILHOrO 3amewieHus. CornacopatHas u HECOIIacoBaHHas OpH-
EHTaLLMSL.

Hutposauue. Hutpytomue arentel. Mexannsm peakumn nutposanns. Hutposanne Oensona
H ero saMelieHHbX. [anorenuposanue. I'anoreHupylomme areHTel. MeXaHu3M peaklny ranoreHu-
poBaHus apeHoB M MX npoussoAHbX. Cynbpuposanne. CymbQUPYIOUINE areHTLL. Mexanusm peak-
LUH

Ankunuposarune apeHos no ®punenio-Kpadrey. AJIKHIMPYIOLNE areHTbL. MexaHu3M peak-
unn. [Mommankuauposanue. [ToGodHBIE NPOLECCH — H30MEPH3ALMSA AJKHWIHPYIOLIETO arcHTa u Ko-
HEUYHBIX TPO/YKTOB.

Atmmupoanue aperos o ®punemo-Kpadrey. AuMmipyloume areHTsl. MexaHu3M peak-
ITHH,

Paznen 3.'AJIOTEHOIIPONU3BO/IHBIE

Tema 3.1.'astoreHonpou3BoaHbIe aANPaTHYECKOTO P

Conepskanne. Peakuun HyKI€O(QHILHOIO 3aMEILICHIA Y HACBILIEHHOr0 aToMa yrjiepoaa B an-
KWITAJIOTeHI1axX, KaK METOA CO3JaHMs CBA3M YIJIEpOA-YrIepo, Yriaepoa-a3oT, yriaepoa-Kuciopo,
yraepoi-cepa, yraepoa-gochop: noaydeHue aIKHITAI0rCHHI0B, CUPTOB, THOIOB, TPOCTRIX ahu-
POB, HUTPOCOCIAMHEHUH, AMIHOB, HHTPHIIOB, CJIOKHbBIX apupos v ap. Turnel HykiIeo(hHUIOB: AaHHOHBI,
HellTpasibHble MONIEKYJIbl, PACTBOPHTEIN. Y XOAALIME IPYIIIbL. Knaccupukauns mo Mexann3my: SN1
1 SN2. BiimsiHue NpOCTPAHCTBEHHBIX (PAKTOPOB HA CKOPOCTH PEAKLHIIL. KapGokarnonbl, (GakTopsl,
onpeeoLe UX YCTOiYHBOCTE. [leperpynnuposku KapOOKATHOHOB. MeTozpl reHepHpOBAHUS
kapOokaTHoHOB. [ToHATHE O NOHHBIX Mapax.

Bunni-, heHus-, aaami- 1 OeH3HI- TalTOreHubl 1 o-ranoreHkapOOHMIIbHBIE COEIMHEHUS B
peakuMsIX HYKIeO(HIBHOTO 3aMEILCHHA.

[pupona nykneopuna. HykneouabHOCT B OCHOBHOCTS. [Tonsipu3yeMoCTb U CONBBATALINA
aykiaeoduaa. MArKOCTb M KECTKOCTD nyiwicopuna, Koukypenunss SN u E peaxuni. a-DddexT.
BimsiHie IpHPOIbI PACTBOPUTENS HA IPOTEKAHHE PEaKLnii HYKICOHIIBHOTO 3aMELUECHHS, ounosp-
HbIC, ANPOTOHHBIE PACTBOPHTE/H. BIusaHue MPUPOIL! YXOAALWIEH IPYIIbL. Ouenka HyKIe0(pYrHOCTH
rpynmbl. MeTo/bl cO3/1aHus XOPOLIei YXOAs1lei rPynnpl: NpOTOHNPOBAHKE, 9¢upbl CHABLHBIX HEOP-
FAHUYECKUX KHCJIOT, MEKTPOQUIBHBIA KaTanns. BaxkHeHIHe MPUMEPDI CHATCTHYCCKOrO HCIOIb30~
BaHMS peakilmii HyK/IeopmIbHOro 3aMeienys. MeToIbl CHHTE3a A/IKHIITATOT CHIIOB.

Peakuuu 3JIMMHHUPOBAHMA.

KOHKypeHLMs ¢ peakuusaMn HyKIeo(uibHOro 3amewienns. MexaHusMbl 51MMHHUPOBAHU
(EL, E2). OCHOBHBIE 3aKOHOMEPHOCTH HNPOTEKAHMS THX PeAKLMIl: IpaBuia l'odmana u 3aiuesa.
VICIIO/IB30BaHME PEaKkiitil 21 MUHHPOBAHHUS LI CHHTE3a a/IKCHOB, IMCHOB 1 AIKHHOB.

Tema 3.2.I'a10reHONPON3BOAHBIC APOMATHYECKOI0 psiaa

Copepsranne. Mexanu3m NnpHCOCAHHEHHUA-0TILCILICHHA SNar, IPHMEPB] PEAKUHH ¥ aKTHBH-
pyromiee BJIIHAHHUC 31’1€K'1"pDHO£1KLlL‘]'ITOpH bIX 3aMECTHTEEH.

MexaHHu3M OTILEIJICHHU-TIPUCOEANHEHHA Ha IpUMEpe NPEBPALLICHHA rasorendeH30/0B B (e-
HOJIBl H @pOMATHYECKHE aMHUHBI.

Pasaea 4.TMAPOKCWICOAEPKALIIME IMPOU3BO/HBIE
Tema 4.1, Cinprhbl

Conepxanne. Crioco0bl CHHTE3a OTHOATOMHBIX CIIMPTOB: U3 ANKCHOB, ANKH/IFAIOTCHHIOB, C
MCMOJB30BAHMEM PEAKTHBOB ['PHHBAPA, BOCCTAHOBJIEHHEM KAapOOHMIbHBIX coenunennit. Ilpombii-
JIeHHBIE CIIOCO0bI CHHTE3a METAHO/IA, 3TaHOJIA.

CBOJCTBA CIIMPTOB.

Cruprel, kak ciadbie OH-KHCA0TH! M KaK OCHOBAHMS Jlbrowca, DUpBI CIUPTOB U HCOPTraHH-
YeCcKHX KHCIOT (ceproii, hocdoproil. GocdopucToi). 3avelnenue I'MIPOKCHIIBHON IPYTIIBI B CIIUP-



Tax Ha ranoreH. Peakuus cnuptos ¢ rajzorenugamu ocdopa U XJIOPUCTEIM THOHMIIOM. MeXaHH3M
cTepeoxumus 3amernesns. Jernapatanus cnuptos. OKMCIeHHE CNMPTOB. BakHEeHIIHE METOIBI U
PearcHThbI, MPUMCHACMBIC IJIA OKHUCJCHHA CIIHPTOB.

J1ByXaTOMHBIE CITHPTBL

Oco0eHHOCTH XMMHYECKUX CBOMCTB. [Ipumenenne qHOTOB.

METOI[BI CHHTE3a JAHOJIOB. FH,-’],]‘JOKCI‘IHHPOBE:IIIHE ANKEHOB, HMCNOJIL30BAHHE PCAKIIHH (DBBOP"
C[(O]"O-Pt!ﬂﬂ\’.. BOCCTAHOBJICHHC U,U)-ﬂl’ll{ﬂp{iOHOBbIX KHCJIO0T HJIIH HX Z)EI)H[JOB, BOCCTAHOBHUTEC/ILHAA JH-
MCpH3aLHs KCTOHOB.

Tema 4.2. ®enonl

Coxepaxanne. Metoasl cuHTe3a (EHONOB! LEIOYHOE IUIABJIEHHE CcOMeil CyJb(OKHCIOT,
ApHIITAIOTeHUIOB, IHA30COCAMHCHUH, KyMOIbHBIH MeToA. (CBOMCTBA (peHOJIOB: KHCJIOTHOCTB,
TAYTOMEpHS, CHHTE3 MPOCTBIX M CHOKHBIX 3(upos, neperpynnuposka dpuca, d1eKTpopuiIbHOE
3aMellenre, B TOM uncie kapookcuauposanne no Konwbe, Gpopmunuposanne no Peiimepy-Tumany,
BuibeMeiiepy, neperpyrniupoBKa alniosblX a¢upos ¢enonos (Kisiisena), okucieHue (heHoI0B,
ApOKCHIIbHBIE paJnKallbl.

Pasnen 5. IPOCTBIE 2P UPbI

Conepxanne. CHHTE3 U3 CIHPTOB, AIKCHOB M AIKWIranoreHnaos. CBOHCTBA: KOMIUIEKCHI C
Kucnotamu JIprouca, paleruieHne KUCIoTaMu, THTHHOPraHMYCCKHUMH COCAMHEHHAMH, oOpasoBaHue
nepeknceit. Oxcupanel. PackpeiTe UHKIA B OKCHPaHaXx.

Paszaen 6. A3OTCOJIEPKALIUE ITPOU3BO/IHBIE YIJIEBO/1OPO/10B

Tema 6.1.Hurpocoeannenns

Cogepanne. Crares amuaTHiecKux HUTPOCOCAHHCHUI: HUTPOBAHKE, PCAaKUMUs ¢ HHTPH-
Tamu, okuciaeHne amuuorpynmel. CBoiicTBa HurTpocoennnenuit:  CH-KHCIOTHOCTB, TayToOMepHH,
KOHEHCAHs ¢ KapOOHHIBHBIMH COeHHEHHsIMK. BoccTanopienne B aMuHbl. Bakueiime npome-
JKYTOUHBIE IPOAYKTHI BOCCTAHOB/ICHHS HUTPOOEH301a B KMC/ION H IEI0UHOH cpese.

Tema 6.2.AMHHBI

Conepxanne. CHHTE3: aIKIIMPOBAHHE aMMHAKa M aMHHOB, cHHTe3 ['abpua.s, BOCCTAHOB-
NeHHe a30TCOAEPIKAIINX COCMHEHH, BOCCTAHOBHTEIbHOE AMHHHPOBAHHE.

CpoitcTea aMuHoB. OCHOBHOCTb, PeaKlMi: aJKMIHPOBAHHE, ALUIMPOBAHNE, HYKIEO(HIbHOE
NpHCOeIMHEHHEe K KapOOHMIBHOI rpymme. 3aiuuTa aMuHOrpynibL. TepMHIecKoe pasnoKeHue rui-
POKCHIOB TeTpaankuaamMMonus no INopmany. B3anMOACHCTBUE NMEPBUYHBIX, BTOPHYHBIX W TPETHH-
HBIX anMDATHIECKHX H APOMATHUECKHX aMHUHOB C a30THCTOH KucaoToi. Okuenenue aMuHOB. Peak-
LM 271eKTPOQUIIBHOTO 3aMeLleHns B OEH30IbHOM SI/1pe apOMAaTHUCCKHX aMHHOB.

Tema 6.3./InazocoeauneHns

Conepxanne. /luaszo- u a30- coenuuenus. Conn auasonust. JIMa3oTHPOBAHME MEPBUYHBIX
ApPOMATHYECKMX aMHMHOB. ATCHTHI AMA30THPOBaHHs. HWTPO3MpOBAHME BTOPHYHBIX ¥ TPCTHIHBIX
aMiHOB. [ToBeaenune cosieil IHa30HHA B LLEN0YHOI cpelte.

Peakuuy AHA30COSAMHEHHIT ¢ BBIIGICHHEM a30Ta. TepMHYECKOS Pa3/IoKEHHE apHiIIHa30HHs
(peaxkums 1llumana n oGpazopaHne (PEHONOB), PEAKUH ¢ HOAMI-HOHOM, 3AMCUICHAC AHA30TPYIINbI
Ha BOJ0po/. Peakuus 3anmeiiepa IS BBEICHHUS TAI0TEH-, LIHAHO-, HUTPOTPYNIL. Peakunn 1na3oco-
eaMHeHMil Oe3 BBIICTEHHMs a30Ta: BOCCTAHOBJICHMe, asocodeTanue (TpedoBaHMs K a30- M JHa30-
komnonenTam). [Ipumeps asokpacutesnei (METHIOPAHIK).

Pasaen 7. KAPBOHWJIBHBIE COEJJMHEHMWS

Coaepsxanne. MeTO/IB! IOJNYYEHNS IbJETH/IOB H KETOHOB: OKMC/IEHUE CIHPTOB, O30HOJIH3
AJKEHOB, MCTIOB30BAHME PEAKIHil THAPOOOPUPOBAHKSl, MATHHIOPraHHUECKHX COEIMHEHHH, Kynpa-
TOB, OKHMC/IMTEIbHOE PACUICIUICHHE AMO/I0B, MHHAKOIHHOBAs NEPErpyNnnupoBKa, BOCCTAHOBJICHNE
KapGOHOBEIX KMCJIOT H MX IIPOH3BO/IHBIX, IMPOJIH3 CONCH KAPOOHOBBIX KHCIOT, MHAPOIIHA3 2eM- Jura-
JgoreHu108, peakuus Kyueposa, Bafccp-npuuecc', runpodopmuanpoBanue ankeHos. CuaTtes kapbo-
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HUJIBHBIX COEAMHEHMI € NMOMOIbLK peaklHuH KOHIEHCALHH, ¢ HCIOJIb30BaHHEM alUETOYKCYCHOIro
ypupa. Ocobbie crocobbl CHHTE3a APOMATHYECKHX KapOOHMIbHBIX COCTHHEHMH.

CTpoeHHe abIETHAOB M KeTOHOB, MH3HYECKHE CBOMCTBA allbJCTHIOB, CPABHEHHE CO CTIHP-
tamu. CpaBHeHHe YHEPrHil OAHHAPHBIX U IBOMHBIX CBA3EH YIIIEPOA-YIIepOL 1 yIrilepod- KHCIOPOA.

[pucoeauHenne Hyk1eopnIoB K KapdonnbHoii rpynne. Pasanuue B peakiMOHHOH crnoco0-
HOCTH M@Ky anbjierugamu u keroHami. Dddextsr 3amectureneil. OOpaTHMOCTh PEAKLMH, MeXa-
arsM. TIpumMepsl peakiuil: THAPATalKs, NPHCOSTHHEHNE CIIAPTOB, IMAPOCYIb(HTA HATPUS, HAHU-
CTOTO BOJOPOJIA, AlleTHIeHOB. [IpicoeiHen1e a30THCTRIX HyKneopunos. Mmuner. OKcHMBI, THApA-
30HBL. Y POTPOITHH.

Peakums KapOOHMIIbHBIX COEMHEHNIT ¢ MArHUii- N ANTUIOPraHHYECKHMH COCJIMHEHHAMH.

BoccranopiieHne KapOOHHIbHBIX COEJMHEHHH, OCOOCHHOCTH HCHOJIB30BAHIA LiAlHs u
NaBHs. Ipespauteane C=0 rpynmnsl 8 CHo.

Peakunsa Kannuiuapo.

Peakiuy, npoTeKalonie yepes 06pa3oBaHHe €HOILHOH (OPMBL.

Brustuune C=0 na kucnornocts a-CH csiseit B kapGonnababix coeannenusx (KC). Cpashe-
aue kucnorHoetu KC 1 cinpTtoB. Enonunsaius, Katanusupyemas KHCIOTaMH U OCHOBAHHAMH.

[anoreHnpoBanye KapOOHUIBHBIX coenHenuil. ['anodopmHas peakimus.

AnbJ0AbHAS KOHAEHCAUMsS B KUCOii U wenounoil cpeae. Kporonosas konaencaims. Ilons-
THE «METHIICHOBOM» M «KapOOHMILHONY» KOMIOHEHTHI. HeaoCcTaTki KIacCHyeCcKkoro BapuaHTa alb-
J1071bHO-KPOTOHOBOI KOH/IeHcanuu. Hanpassiennas anb101bHas KOHACHCALHS.

Peakunus ITepkuna. beH30MHOBasi KOHICH CALMSL.

a.B-HenpenenbHble anbaernasl u ketonsl. CrnocoObl cuntesa. Peakimn 1,2- u 1.4- npucoean-
HEHHs HA IPUMEPE AMHHOB, LMAHHCTOrO BOAOPO/IA, METAZIOPraHHYECKHX COSAMHEHHUH,

OkucsieHne KapOOHMIbHBIX COEAMHEHMH. VCrnonp30BaHne XPOMATOB, NEpMaHraHaTa Kalus,
costeit cepedpa, aBTOOKHCICHUE allbICTHI0B.

CroKHOIPUPHAS KOHICHCALIHS.

Pazgen 8. KAPBOHOBBIE KUCJIOTbI 1 UX ITPOU3BO/JAHBIE

Conepaxanune. CriocoObl cHHTE3a KApOOHOBBIX KHCIOT: OKHCIICHUE CTMPTOB, KapOOHHJIBHBIX
COeAMHEHHH, HENPEeAeIbHbIX W aJKHIAPOMATHYECKUX COCAMHEHHH] TMAPOJIN3 HUTPHIOB ¥ APYIHX
IPOM3BOAHBIX; UCTIOML30BAHNE METAIOPTAHHYECKHX COE/IMHEHHIT; CHHTE3bI ¢ MATIOHOBBIM H alleTO-
YKCYCHBIM 2DHPOM, ranopOopMHas Peakiys; NPOMbILICHHbIC CIIOCOObI CHHTE3a BaKHEHILIMX KHCIIOT.

BaxHeiiune cBoiicTBa KapOoHOBBIX KucsnoT. CtpoeHue KapOOKCHIIBHOH rpymibl. PH3HKO-
XUMUUCCKUE CBOMCTBA KUCIIOT; ACCOLMALUS, JNCCOHALINS, BIMSIHUE 3AMECTHTEICH Ha KHCIOTHOCTS,
3aMellleHHe THAPOKCHIBHON I'PYIIIbl, BOCCTAHOB/ICHHE, CHHTE3 MPOU3BOAHBIX. JexapOokcHIHpoBa-
nue: repmuueckoe, no Konbbe, peaxuus bopoanHa-XyHCAMKKepa, TUPOIHTHYCCKAN KETOHM3ALIMA.
Peaxiun no a-atomy (I'emnb-Ponbrapa-3eauHCKHI).

Iponssoansie KapOOHOBBIX KHCIOT. Tanorenanrnpupl. CHHTE3 XJIOPAaHIMAPHIOB U3 KHC-
JIOT.

AHTHAPHIB KapOOHOBBIX KMCIOT M KeTeHbl. Bakueliue cBOHCTBA. Crnosxubie 3¢upsl, CHH-
T€3 M CBOHCTBA.

CuHTe3 aMu/10B KapOoHOBBIX kueaoT. CBOHCTBA: MHAPOIIN3, ACTHAPATALNS, BOCCTAHOB/ICHHE,
Hurpuist, Cunres. CoiicTBa: ruapoaus. kucaotHoets a-CH cpsseit.

Henpenenbubie kucnotsl. Cuntes: peakuun Knesenarens, Burrura, [Tepkuna, Xeka, u3 -
OKCHKHCNOT. ZKupbi.

JIByxocHoBHbIe KHCI0Th. CHHTES BaKHEHIINX AHKAPOOHOBBIX KHCIIOT. Oco0eHHOCTH XMMH-
4eCKHX CBOMCTB M MCIOJB30BaHHE B CHHTe3e. CMHTE3b ¢ MCMONB30BAHHEM MaJOHOBOTO d(upa.
Oranesast M TepeTageBas KHCIOTHI, MOMYUEHHE B IIPOMBILUICHHOCTH. PTATNUMILL 1 €r0 HCTIONE30-
Banue B cuHTese. PymapoBas 1 MaJEHMHOBAs KHCIOTBL, UX QUPbI ¥ UCTIO/IL30OBAHNE B CHHTE3E,

Pasnen 9. TETEPO®YHKIIMOHAJIbHBIE COEAUHEHWSI
Tema 9.1, F'NIPOKCHKHCIOTHI
Conep:kaume. ¢, B, y-rHIPOKCHKHMCIOTEL. CriocoObl MONyUeHHs: U3 rajaoreHo3aMeIlEHHBIX
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KHCIIOT (ruaponus), 13 KapOOHMJIBHBIX COEAMHEHMH uepe3 THAPOKCHHMTPUIBL  (o-
TUAPOKCHKHCIOTHI). [TonydeHue P-rupoKCHKUCIOT 10 peakuuu Pedopmarckoro.

dusnueckne 1 XuMHYeckne cBoicTBa. OCOOEHHOCTH CBOWCTB O-, -, U Y-THIPOKCHKHCIIOT.
Jlaktuel. JlakToHel. Monounas kuciaota. Bunnsie kucnotsl. CtepeonsoMepus MOJIOYHBIX U BHH-
HBIX KHCIIOT.

Tema 9.2. AMHHOKHCJIOTBI, HENTHILI H O€JIKH

Conepxanue. o, B, y-amunokncaorsl. Koudurypauns npupomusix L-amuHokucaor, Amgo-
TEPHOCTH, H30JIEKTPUUECKas TOUKa, DneKTpodopes.

Xumuueckue cpoiictea -COOH u -NH: rpynn. Xenarel. betaunsl. ITosesenue npu Harpesa-
nuu (cp. ¢ okcukuenoramn). CuuTe3 CA0KHBIX 3hupos 1 N-alMINpOBAHKE — MYTh K MENTHIHOMY
CHHTE3Y

BaskHeillupe croco0bl CHHTE3a aMHHOKHMCIOT: H3 ra/loreHkapOoHOBbIX kucaoT. beaku. HeTsl-
pe YpOBHS OPraHM3alliKl HATHBHBIX OEIKOB.

Tema 9.3. OKCOKHC/I0TBI

Conep:anne. Coiictsa aueroykcycHoro s¢upa (AY3). Tayromepus. Binsiaue pacTBopH-
Teneil Ha nosioskenue pasHosecus. CHHTE3bI ¢ MCNOb30BaHHeM AY . KeToHHOE M KHCIOTHOE pac-
mennenne. AYD. Anannon AYD u ero pasjeiabHOe AIKHWIHPOBAHHC.

Tema 9.4. YriaeBoanl

Conepxanue. Knaccnpukauus yrieBo1oB: no kosuyectsy aromos C; no Hamnuuto C=0 win
CHO rpynn; no KOJMYECTBY UMKINYECKHX (pparMeHToB. Anb103bl M KeTo3bl. CTepeoxumus anbio3
M KETO3 B IPOCKIHAX (Dmuepa. HHK.‘IH'—iGCKHe MoJIyaleTand aibJ0TreKCo3: TMNIIOKOIHPaHO3bl 1 -
Ko ypaHo3bl, o- 1 B-anomepbl. Popmysisl Xeyopea 1uisi aHOMEPHBIX MOHOCAXAPH/I0B. Ctepeoxnmus,

KonpuaTo-uernxas TayTOMEpHA YITICBOIOB. VBIillMtfpr. AHOMEDPBI, MYTapOTaLHs. XHUMHUYECKHE
CBOMCTBA TIIIOKO3bl Kak alpJAerviocnupra: D-(lJP)fKTO?a KaK MNpe/JCTaBHTEIIb KETO3. ﬂHCﬁX&pHﬂbL
ManbTo34a, LEeJNTO0H034d, J1daKTO34a, caxaposa. BoccTanapnusaronme ¥ HEBOCCTaHABIHBAIOIIIME caxapa.
I—[UHHCQX‘&[JH,E[H - Kpaxmaljl, TTTHKOI'CH, HCJJI01034, HHUTPOKICTHATKA, BucKkO3HOE BOJIOKHO, MpoH3-
BOACTBO Oymard.

Copepxanne 1a00paTOPHBIX 3AHITHIT 110 AHCUATLIHHE
Paszea 1. BBEAEHHUE. OCHOBHBIE IMOHSITHUS. METO/bI BBIIEJIEHUS H OYUCTKH
OPrAHUYECKHUX BEILECTB.
Conepzanue. [Ipoctas neperoHka npu arMochepHOM AABICHMM. JKCTPAKLHS TBEP/bIX BELIECTB.
OnpejiesieHne OCHOBHBIX (DH3MKO-XMMHUECKHX [1OKa3aTeneil OPraHnYeCKuX BELIECTB (Temmneparypa
IUIABJIEHUSL, TIOKA3aTelIb IPEIOMICHHS).

Pasnen 6. A3OTCOJIEPKAIUME NPOU3BO/JAHBIE YIVIEBOAOPOAOB.
Tema 6.3. JIuazocoe1HHEHU .
Coaepxanue. Cunres B-naronopanka

Pasgen 8. KAPBOHOBbBIE KUCJ/IOThbL.
Tema 8.3. ApomaTnueckue KapOloHOBBIE KHCIO0THI.
Copnep:xanne. CHHTE3 OEH30HHOM KHCIIOTHI

5. OUEHOYHBIE CPEJICTBA /1J15s1 TEKYIIEI'O KOHTPOJIsA YCIIEBAEMOCTH,

MPOMEKYTOYHOM ATTECTALMU 10 UTOI'AM OCBOEHMUs1 INCUHUIIIMHbI

1 YYEBHO-METOJUWYECKOE OBECIHHEYEHHE CAMOCTOSITEJIbHON PABOTBI
CTYJAEHTOB



5.1. Texyummii KOHTPOJIb YCIEBAEMOCTH

TeKylmmii KOHTPONIb OCYWIECTB/SETCS O pe3yiibTaTaM NpOBEACHIA CHEAYIOIMX KOHTPOJIb-
HBIX MEPOIPHATHIA:
Peiirnur-koutpoan Nel
Tembl: AJIKAHBI, AJIKE€HbI

1. Hanuuure peakiuy MoyueHius 2-MeTHIIpOnana:
1) Ilo peakuuu Bropua
2) Tlo peakunu Jroma
3) o peakuun Konsbe
JUts 2-MeTHITIPONIAHA HAMMIINTE PEAKIMH: TanoreHHPOBAHMS, HHTPOBARIA, Cyb(POOKHCICHHS, 1e-
THAPHPOBAHMS, TOPEHHSL,
JLn1st BeeX peakiifil YKaKnTe yCIoBHs TTPOTCKAHML.
CocTaBbTe BO3MOKHBIE PEAKLIMH, MPOXOAAILME NPH KPEKHHIE 2-METHNPONaHa.

2. Tonyuure 2-MeTHIOYTEH-2 U3 COOTBETCTBYIOLICTO CIIMPTA, raJ0reHONPOH3BOIHOIO, U AIOI€HO-
npoussoaHoro. Jlis noay4eHHoro 2-meTunOyTeHa-2 HANUUIMTE PEAKUUu C BOJAOPOIOM, PaCTBOPOM
Gpoma, GPOMOBOIOPO/IOM € MOJIYHIEHUEM MPOYKTA MO npasuy MapKkOBHUKOBA H NPOTHB MPaBUIIA
MapKOBHUKOBA, BOJIOH, OKHC/ICHUS B MATKUX M JKCCTKHX YCIIOBHSIX, MOJMMepusalud. Jlns Beex pe-
aKIAN YKaKHTE YCIOBHUS MPOTEKAHNS.

3. HanuunTe ypaBHEHHs peaKiuii, COOTBETCTBYIOLIHMX CXEMaM:
1) CH,COONa——>CH, —3A——C,H,—>C,H,—C,H, —>CO,
2) Dran—A—Xx10pITaH—A—3TaHOT—>A—> | 2-nubpomdTaH—A—3Tananon-1,2

Peil THHI-KOHTPO.Ib Ne2
Tembi: AJKHHBL, APOMATHUYECKHE YTI€BO10PO/bI, ['210TeHONPOH3BOANBIC yIJ1€BO10POLOB

1. Hanuumre peakimy NONyYCHUs aleTHICHA U3 MCTana i kapOunja Kaneums, M3 aueTuiaeHa noay-
ypre npornuH (B Ase cTajauu). Ui NponuHa HamHIIATE pEaKiii.

1) GpomupopaHus

2) ruapoOpoOMUpPOBAHHS

3) rugpaTannH

4) ruapupoBaHus

5) OKMCJICHHS [1IepPMAaHIaHaTOM Kaausd B KHCIIOH cpe/ie

6) UMKIMYECKOH TpUMEPH3ALNH

2. [Monyunte OEH30T M3 ALUCTHIICHA. M3 Gensona NoIyduTe 0-HUPOTOIYOT W N-HUTPOTOIYOIL. Oano
13 BenlecTs (J1:000€) OKUCIUTE NMepMaHraHaTOM Kalliisl B KUCIIOHN cpefie.

3. a) [MomyunTe 2-XIOpHPONaH M3 TMpONaHa, HpPOMHICHA, cooTBeTcTBYIOMEro cnupra. M3 2-
XJIOPIPOIIaHa MOAYHHTE CIHPT, [POCTOit HUp, COKHBIH IPHP, HUTPOCOCAUHEHUE, HUTPUI, aMHH,
aJIKeH.
6) [lonyunte Gpomben30i n3 densona. JIns GpomOen301a HAMNLINTE peaklnH.
¢ BoaubiM pactBopom NaOH
1) ¢ CH;ONa
2) ¢ CHs3Br+ Na
3) ¢ CHsBr (8 npucyrersun AlBr3)

Peii THHI-KOHTPOJIb Ne3
Tembi: Crinpthl, @enosibl, KapooHWILHbIE COCTHHEH S, KapOonosbie KNCJI0ThI
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1. Hanmmnre peaximu nojiyuenns 2-0yTaHosna n3 agKeHa, raJoreHoNnpoU3BOAHOTO, KAPOOHHILHOTO
coeaunenust. s 2-0yTanosa HanuIMTe peakinu:

1) MeTammuueckuMm HaTpHeM

2) € YKCYCHOM KHCAOTOH

3) ¢ XJIOPOBOAOPOAOM

4) nmeruapatalMu (BHYTPUMOJIEKYISPHOH M MEKMOJICKYIISIPHOM)

S) OKMCIEHHS MepMaHTaHATOM Ka/lus B KHCJIOH Cpe/e MM OKCHIAOM Me/n

2. OcymiecTBHTE CIEAYIOLUME IPEBPALLICHU!

NaOH CyHy! HNOg H 50,

beHon — A »B »B

3. Ha |,1-auxnopnponan nofeicTByiiTe H30bITKOM BOAHOro pactBopa uienouu. [loayuennbli npo-
JAVKT BBCIUTC B peaKkinIO:

1) ¢ meranosom (CH3;OH)

2) ¢ cunuabHoil kuenotoit (HCN)

3) ¢ ruapocyiasdutom Harpus (NaHSO3)

4) ¢ aMmMMayHbIM pacTBOpoM okcuza cepebpa ([Ag(NH3)2]JOH)
5) ¢ BOAOPOIOM

4, JIns nponaHoBOH KMCIOTbl HAMMIUMTE PEaKiHMH MOJYYCHHS aHTHAPHJA, rajoreHaHrnapuia,
amuza, HuTpuna. s OeH30HHOM KMCIOThl HANMIIMTE PEAKUMIO TOTYHeHHs CI0AKHOr0 stupa.
Jlnst maBesieBOi KMCIOThI HATIHIIHTE PEAKUHIO MOTYy4YeHHUs CONH.

2

o

5.2. [IpoMe:KyTOUYHAS] ATTECTALMS [10 HTOrAaM OCBOEHHS! I CIMILIHHBI

Bonpoce! /yist MOATOTOBKM K K3aMEHY
[omosorudeckmit pax ankanos. Ctpoenue u 00Lias XapakTepUCTHKA CBOHCTB. Peakunn 3a-
MEIIEHHS: TaJIOTeHUPOBaHKe, HUTPOBAHHE.
["omonornueckuit psa ankenos. CTpoenne n 0011as XapaKTepUCTHKA CBOHCTB. Peakuun 3i1ek-
TPOQHIBHOTO HPUCOEINHEHUSI.
HanpagiieHue MpUCOCAMHEHIUS KUCIOT K HECHMMETPHUYHBIM alkeHam (npasuino MapkosHu-
KOBA M ero coBpeMenHoe o0bscHenne). CTpoeHHe, OTHOCHTEIbHAs YCTOHYHBOCTD H PeaKIH-
oHHas crnocoGHocTb KapokaTuonos. [epexnchblil d3pdext Kapaiwa u ero odbsicHenue.
Peakiiyl BHICOKOTEMIIEPATYPHOTO TanoreHHpoBaHius ankeHoB. CTpPOCHHE M OTHOCHTE/IbHAS
YCTOMYHBOCTE PAAMKAIOB aJUTMIBHOIO THIIA.
OKHCIEHHE U 030HOJIN3 alIKCHOB.
MoHOMepBI, OTHroMepbl, moanMepsl. [loanMepusaitus 1 COMOIMMEPH3Alus AIKCHOB M IHe-
HoB, [ToHsITHE O HATYPAJIbHOM M CHHTETHYECKOM KaydyKax.
CrpocHue conpsukeHHbIX aueHoB. Peakunn 1,2- u 1, 4-npHCOCIMHCHNA K INCHOBBIM YIJICBO-
70poaaM. 3aBUCHMOCTb HAMPABICHHs [IPUCOCIHHEHHS OT TEMIIEPATYpBI.
I'omosornyeckuit psi ankuos. CTpoenne u 001Ias XapakTepucTHKa cBoiicTB. Peakiuu npH-
COeIHMHEH s BOAOPO/A, IaloreHoB, raloreHoBOI0POI0B, KHCIIOT 1 HCN.
CTpoGHHE M NPUYNHA KMCIBIX CBOWCTB AJIKMHOB C KOHUCBOH TPOHHOH CBA3LIO. [Monydenne
aueTHIeHU 0B, [TpucoenHeHHe CIIUPTOB H BOBI.

. AJMIMKIHYECKHE YVIIEBOA0POIbI. COB]’JGMEHHMG NpeacTaBJICHUA O CTPOCHHH HHKJI0AIKaHOB.

Kongopmaliny LHKI0rekcaHa.

. XMMHYECKHE CBOHCTBA UHKIOAIKAHOB! I'HJIPHPOBAHHE, rajJoreHupoBaHHE, rugporajoreHm-

pOaBHHC. Casi3b MEXKIY CTPOCHHUCM H {JCIIKL[HDHHOﬁ crnoCcOOHOCTBIO UUKIIQATKAHOB,

. Ctpoenue GeH30/1a 1 OOLIAs XapPAKTEPHCTHKA CBOHCTB aPOMATHUCCKHX YTUICBOAOPOIOB. Me-

XaHH3IM TBJ]GK’I‘pO[bHHbHOTO JaMCLLICHHA.
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Peakuuy rajgoreHMpoBaHUs, HUTPOBAHUA, CYAb(YHPOBAHHS, ATKHINPOBAHNS H ALMIHPOBAHHS
Oensona.

BiusHMe 3aMECTUTEICH HA HANPABICHHE W CKOPOCTH 3JEKTPO(PUIBHOTO 3aMCLICHHSA B apo-
MATHYECKHX COCIHHEHHUAX, AKTHBHDYIOLIHC H JC3aKTHBHPYHOLIHE O-, Il OPHCHTaHThl.
BiusHue 3aMecTUTelNell Ha HANpaBIeHHE M CKOPOCTh EKTPO(PMILHOTO 3aMeLICHHs B apo-
MATHYECKHX COEIUHEHHAX, N1C3aKTHBHPYIOLINE M- OPHCHTAHTBI.

ﬂ.H’jaMGLlLGHHbIe OeH30JIbl; COTITACOBAHHAs M HECOIIACOBAHHAA OpHCHTALIUA.

TMosnyyeHne U3 TaloreHaIKaHOB: CIIUPTOB, MPOCTLIX U CIIOKHBIX 3(UPOB, HHTPUTOB, HUTPH-
J10B, aMHHOB. Peakuuu ranoreqankanos ¢ Meraiamu (Na, Mg).

[lonyyenne MarHuHOpraHnyeckux coeuHenuii (peakTusbl I'pHHbAPa). Mx crpoeHHe U CBOM-
CTBA: B3aMMOJEHCTBHE C AUETHICHOBBIMHM YIJIEBOJOPOAAMH C KOHIIEBOH TPOHHOI CBSI3BIO,
CHIMPTAMH, KHCITOTAMH, KapOOHHJIBHBIMA COCAMHECHUAMH, TMOKCHAOM YIIICpo/ia.

CtpoeHue OAHOATOMHBIX CHUPTOB. CHHPTBI KaK acCOUMMPOBAHHBIC JKHIIKOCTH. [Tpuunna
KMCJIOTHOCTH criupToB. Peakunu o0pa3oBaHHs aaKOroJsaToB.

. XHMHUECKHe CBONCTBA CIIMPTOB: PEaKLMH ¢ TaJOreHoBoaopoansMu kucnoramu, PCls, BHyT-

pH- ¥ MCIKMOJICKYIISIpHAs Aerujparauus, auuinpoBaHne 1 OKHCJICHHE,

.TlonyyeHne CUMMETPUUHBIX M HECHMMETPUYHBIX NPOCTHIX 3(QUPOB (IIAHMPOBAHHE CHHTE3A

BusibaMcoHa). XuMHUECKHe CBOHCTBA NPOCTBIX HQHPOB: OCHOBHOCTL, 00pa3oBaHHe OKCOHHU-
eBbIX KOMITJIEKCOB, PACILEIIICHHE.

. Oanoaromubie Genonbl, [pHunHa KHCIBIX CBOHCTB (EeHOI0B. DNCKTPOPUILHOE 3aMEIICHHC

B 1p0 PEHOI0B.

. CTpoeHHe HUTPOIPYIIEL. TayroMepHble NpeBpallieHs HATPOAJIKAHOB. lloABHKHOCTE BOIO-

pozIa MpH CL-YIJIEPOAHOM aToMe. BoccTaHoB/IeHNE HUTPOCOCMHEHU

.CTpOCHHE dMHHOB! FHGpPlﬂM’JHUMﬂ aromMa asotra, Koucburypauuﬂ MOJICKYJIbl aMHHa, MEKMO-

JIeKyIspHBIE BOAOPOAHbIE CBA3H. CBA3L ME Ly CTPOCHHEM H OCHOBHOCTBIO AMHHA.

. Peakuuy aMHMHOB ¢ KHCJIOTAMH, AJIKHUIXPOBAHHE H allHIHMPOBAHHC amuHoB, Peakuuu ¢ a3oTH-

CTOM KMCIOTOM. Peakiiyn apoMaTHyecKux aMHHOB C aJlbJICTHIAMH.

. JlMa30coeAMHEHHs: CTPOeHHE U nonydenne. Peakitn ¢ BblienenseM n 0e3 BhUIENCHHUA a30Ta.
. Ctpoenne KapOOHWIBHON Tpymibl. XUMHYECKHE CBOHCTBA anudaTHIeCKuX KapOOHHIIbHBIX

COCAMHEHMIT: NPUCOCAMHEHNE CIMPTOB, TMAPOCYIb(HTA HATPHS, CUHWJIbHOH KHCIIOTBI, T151-
tuxsopuctoro pocopa, peakTnBos [ piHbsIpa.

Peakiui aTbAeriI0B H KETOHOB ¢ aMMHAKOM M €ro [POH3BOIHBIMU: THAPA3MHOM, THAPOKCH-
JAaMUHOM, (PEHHATHAPA3HHOM.

[Ipuunna peaklMOHHOII COCOOHOCTH BOAOPOAA Y OL-YIUIEPOAHOTO aTOMA. Kerto-eHobHasl
TayToMepus. MexaHu3M anb10lbHO-KPOTOHOBOI KOH/ICHCALIMH.

OKHCIEHHE M BOCCTAHOBIICHHME albJCTHI0B M KeToHOB, Peakums KanHULIIAPO.

CTpocHHe 1 0COGEHHOCTH XHMHYECKHX CBOHCTB (L.[3-HENPEICTbHbIX albICTHAOB H KETOHOB
(peaKmM 20eKTPOQHILHOTO W HYKIEO(HIBHOTO NPHCOCAHHEHHS).

. PeaknoHHas CrocOOHOCTE apoOMATHYCCKHX albICTHIOB H KETOHOB B pCaKLMAX HYKICO-

(QHUIBHOTO NpHUCOEAMHEHHS (PEAKIHs ¢ CHHUIbHOH KHCJIOTOH M FUAPOCY/IL(BUTOM HATPHSL).
OKMCIEHHE M BOCCTAHOBJICHHE.

Peakiuy KOHAEHCAIIMM ApOMATHYECKHUX QJIbACTHAOB M KETOHOB: KOHIACHCALMA C anudaTnye-
CKUMH @/1bAErMIaMH M KeTOHaMHM, peakuus [lepkuHa, mepexpectnas peakuns KanHuLLAPO.
VX MexaHH3MBEL.

Crtpoenue KapOOKCH/IBHOM IpyIibl H KapOOKCHIAT-aHHOHA. KuciioTHbIE CBOHCTBA OJHOOC-
HOBHBIX KapOOHOBBIX KMCIOT. Peakuiu KHCJIOT ¢ METAIIAMH, LICI0YaMH, kapboHaramu, pe-
akTHBaMH ['punbpiapa.

Peakuus srepudukanun. JlekapbokcuanpoBaHue 1 BOCCTAaHOBICHNE KHCIIOT.

[TonyueHne POM3BOAHBIX KHCIIOT: CONEH, AMHIOB, HUTPHIIOB, aHTHAPH/IOB 1 Fa/lOTCHAHTHA-
PHJIOB, COKHBIX 3PHUPOB. ['11POIN3 TPOH3BOAHBIX KHCIOT.

 OCOOCHHOCTH XMMHUUCCKHX CBOHCTB ¢, [3-HEMPEAC/IbHBIX KHCIOT, AKPHIOBAs H MCTaKpHJIO-

Basl KMCIIOThl, AaKPHJIOHHUTPHIL
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. OcoOeHHOCTH (PU3UYECKHX M XHMHUYCCKHX CBOMCTB JABYXOCHOBHBIX KMCIOT. KHCIOTHOCTS.
Peaxuun JekapOOKCHIMPOBAHUA.

MaoHOBBIN HUP U CHHTE3bI HA €TI0 OCHOBC.

KHCIOTHBIE CBOHCTBA APOMATHHECKMX KapOOHOBBIX KHCIOT. Biuanne mpHpO/bl i paciiono-
SKeHMs 3aMECTUTE/eH Ha CHITY KHCIOT.

[ MAPOKCHKHCIOTBI: OCOOCHHOCTH XHMUUICCKHX CBOICTB O, Py~ THAPOKCHKHCIIOT.
AMHHOKHMC/IOTbI, OCOOEHHOCTH (PM3IMUYECKHX ¥ XHMHYCCKHX CBOMCTB OL,[),y- aMHHOKHCIOT.
BumnonspHblili HOH.

VrIeBoabl: KIaccHUKaLus, CTPOCHHE, KOH(UTYpaLHsL.

MoHocaxapuibl: TI0Ko3a ¥ GpyKTO3a.

XUMHHECKHE CBOHCTBA YITIEBOAOB: BOCCTAHOB/ICHUE, OKMCICHHE, PEAKIIHH € CHHHJIBHON KHC-
JIOTOH.

AJIKNIMPOBAHHE, ALIHJINPOBAHUE YITIEBO/IOB,

BiauMoeiicTBrE YITIEBOJA0B ¢ NPOH3BOAHBIMH aMMHaKa (TMAPOKCHIIAMUHOM, (peHHArnapa-
3UHOM).

Jlicaxapuapl: JIAKTO3a, MajlbTo3a, nennobuosa, caxaposa. Crpoenue, CBOHCTBA M pacrpo-
CTpaHEHHe B MPUPOJIE.

Tonucaxapuasl: kpaxman. CTpoeHHe, CBOHCTBA M PaCTPOCTPAHCHHC B TIPUPOJE.
. Tlonucaxapuapl: uennonosa. CtpoeHue, CBOICTBA

5.3. CamocTosiTebuas padoTa 00y4alouerocs.

CamocTosiTeabHass padoTa — BaKHeHas COCTaBIAIONA obpazoBaTepHOro mpouecca,

onpeaeisomai B KOHEYHOM MTOIE CTENeHb YCBOCHHA CTYAEHTOM TEOPETHUECKOI'O marepuana. B
npouecce 0OCBOCHHA Kypca Opl"aHPl‘{ECK’dﬂ XUMHA CaMOCTOATE/IbHAA paﬁora 3aKJI04YaeTCs B CIEAYIO-

IIEM:
s
2

0NV AW

[10ArOTOBKA K JEKLISIM C MCIIOJIb30BAHHEM KOHCIICKTOB 1 PEKOMEHIOBAaHHO JIUTEePaTyphl.
[ToAroToBKa K 71a00paTOPHBIM 3aHATHSIM H O(OpPMIEHHE OTHETOB 110 naGopaTopHbiM paboTam
¢ HCIIOJIB30BAHMEM PEKOMEHI0BAHHON JTHTEPaTyphbl (yaeGHoro nocobust s BBIMOTHCHHA
naGopaTopHeIX padboT).

[MOATrOTOBKA K TEKYIIEMY KOHTPOIIO (peHICHHE 3ajay). BapuaHThl 3a/laHnil TPE/ICTABIICHBI B
PEKOMEH/IOBAHHBIX COOPHUKAX 3a/1at.

Vi3yyeHue HEKOTOPBIX PA3Ae/IOB HUCUHILIHHBL, KOTOPBIC B JEKIMOHHOM KYpCe HE pacCMOTpPe-
HbI HJIM PACCMOTPEHBI HEJLOCTATOYHO MOJIHO. [1pu 5TOM HCIONb3YETCs PEKOMEHA0BAHHAA JIH-
Teparypa.

[ToAroToBKa K MPOMEKYTOUHOMY KOHTPOJIIO ¢ HCMOJIB30BAHHEM PEKOMEHI0BAHHOM JIHTepa-
Typbl, KOHCIIEKTOB JEKLHi, OTYETOB 110 naBopatopHbiM paboTam M COTJIACHO MEpeyHIO BO-
[IPOCOB /1Al [POBEIEHHS TPOMEIKYTOUHOIO KOHTPOIIA.

Pasnens! ANCUHHUIIIIMHBL /15 CaMOCTOSTE/ILHOTO U3YUEHUA

Paszen 1. Tema 1.3. dusnueckie METO/Ibl aHANN3a OPTAHHYCCKUX BEIICCTE
Pasznen 2. Tema 2.5, ATHUHKINYECKHC YIIICBOLOPO/bI

Paznen 3. [asoTeHNIPOU3BOIHbIC

Pasnen 5. [lpoctbie 2(upsl

Pasnen 6. Tema 6.1. Hurpocoeannenus

Pasznen 9. Tema 9.1. 'MAPOKCHKHCIOTEL

Pazzaen 9.Tema 9.3. OKCOKHCIOTHI

Pasnen 9.Tema 9.4. YriueBoael
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®donun  oueHouHblx wmarepuanos (POM) 14 npoBeAeHHSs  arTecTalMM  YPOBHA
cOPMHPOBAHHOCTH KOMIETEHIMI 00yJalomuxces 110 JIHCLHILIAHE  0DOPMIACTCS  OTACTbHBIM
JOKYMEHTOM.

6. VYUEBHO-METO/IMMECKOE U UH®OPMAIIMOHHOE OBECIEYEHUE
JUCUHHUTITJINHBI
6.1. Kuuroodecne4eHHOCTL

HaumenopaHue THTEpaTypel: asrop, Hazpanue, | [oa n3nanms KHUTOOBECTIEHEHHOCTB
BHI H3AaHHA, HITATENLCTBO

| Hasmuue B 3nextponsom karanore IbC

OcHoBHas JnTepaTypa

1. 3ypabsu, C. 2. Opranudeckas XHMHA : 2019 https://www.studentlibrary.ru/book/ISBN978597
yuebnuk / C. 3. 3ypabsau, A, 1. Jlysun ; noa 0452967.html

pen. H. A. TiokaBkunoii. - Mocksa : [DOTAP-
Menua, 2019, - 384 ¢, : nn. - 384 ¢. - ISBN
978-5-9704-5296-7,

2. Kapuos, C. C. 3amaun no obiemy Kypey 2020 https://www.studentlibrary.ru/book/ISBN978500
OpraHMyecKoil XUMHI ¢ peuteHuaMn ans daka- 1018940.html

naspos : yueGroe nocodue / Kapnos C. C. |

Hypues B. H. , Tepennn B. 1. , 3aiiuesa I', C.
- 3-¢ u31. - Mockea : JlaGoparopus 3nauuii,
2020. - 496 c.

3. Epmonaesa, Enena Bannvosna, KoHTPO1b- 2009 http://¢lib.visu.rwbitstream/123456789/1327/3/0
HBIE 3a/1aHHA 0 OpraHnyeckoii xumun / E. B, 097 1.pdf

Epmonaesa, M. C. Axuypuna, JI. A [lynenkosa
: Brnasnnmupeknil rocy 1apeTBe LIl yHIIBEpCH-
rer (Bal'y), Kadenpa nonumepHbix Matepia-
70B — Baaaumup : Bnanumupckuit rocynap-
cTBennblil yausepenter (Bal'yY), 2009 — 44 c.
4. Epmonaesa, Enena Banumosuna. OcHOBBI 2010 http:/e.lib.vlsu.ru/bitstream/123456789/1860/3/0
CHHTE30B OPTaHHYECKNX COEANHeHNT : yuel- 0739.pdt

Hoe nocobue / E. B. Epmonaesa, M. C. Axkuy-
puna, E. C. Mnpuua ; Baaaumupekuii rocyaap-
crennblit yausepeurer (Bal'Y) .— Baagnmup
: BraguMupceknil rocy/1apCTBeHHBIH YHHBEPCH-
ter (Bal'V), 2010 .— 104 ¢. : ui., Taba.

JlonmonHuTEIBHAS JIHTEPATYPA

|. Tpasens, B. ®. Oprannyueckas xumus. B 3 . 2020 https://www.studentlibrary.ru/book/ISBN978500
T.1: yueGnoe nocobue s By3os / Tpasens B. 1017462.html

@. - 7-¢ n31. - Mocksa : JlabopaTtopus 3HaHuii,

2020. -401 c.

2. Tpasenb, B, @. Oprannyeckan Xumus. Bir. 2020 hitps://www.studentlibrary.ru/book/ISBN978500
T. 11 : yuebroe nocodue 1714 BY30B / TpaseHb 1017479 . html

B. ®. - 7-e u3a. - Mocksa : JlaGopatopns 3Ha-
uuit, 2020. - 550 ¢. - Pexun 10CTyna @ 110 noa-

NHCKE,
3. Tpasenb, B. ®@. Opranunyeckas xumis, B 3 1. 2020 hittps://www.studentlibrary.ru/book/ISBN9 78500
T. I : yueGuoe nocobue 14 By3os / Tpapenb 1017486.html

B. @. - 7-e u3a. - Mocksa : JTabopatopua 3Ha-
muit, 2020, - 391 ¢. Cuerem. TpeGopanms:
Adobe Reader X1 ; axpan 10", (YueOHHK 114
shicteit wromst) - ISBN 978-5-00101-748-6.
4 Tpaseus, B. @, 3agaun 0o opraunieckoil 2020 hitps://www.studentlibrary.ru/book/ISBN978500
xumun : yuebunoe nocobue / Tpapenns B, @. | 1018957.himl

Cyxopykos A. FO. , IMoxapekas H. A. - 2-e
w3, - Mockea : JTaGoparopust 3uannit, 2020. -
267 c.

5. Crenanos, M. b. Pewienne THIOBLIX 38134 2013 https://www.studentlibrary.ru/book/ISBN978570
110 OPraHM4ecKOil XHMHI 4715 PasIHHHbLX 3836880.html




KITACCOB COGIMHEHHH | MeTo/1. ykasanmus / M. b,
Crenaros, JI. A. Xmapuesa, E. A. flxywesa, E.
B. Beictpuukas, A. M, T'onyGes. - Mockea :
Usnarenserso MITY um. H. 3, baymana,
2013. - 69 ¢. - ISBN 978-5-7038-3688-0

6.2. lepuoanyeckue H3IaHus
1. Kypuan opranuueckoii xumun. CI16.: Hayxa. ISSN (PRINT): 0514-7492. MmmnaxT-hakTop
(PUHLI): 0,848

6.3. UnTepuer-pecypenbl
1. https://www.chem2 | .info/info/1920487/
2. https://wiki2.org/ru

7. MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHE JUCHUITJINHBI

Jl1st peann3aiuy AAHHOM JIMCIHIIMHBL UMEIOTCS CNCHHATBHbIC TOMEIICHUS U1 IPOBEACHHA
JQHSTHI JICKUMOHHOTO THIA, OCHAIIEHHBIC MYJIbTHMeIMiHbIM oOopynosanuem. JlabopaTopHbie
paGoThI POBOSITCA B CHELMATU3HPOBAHHOH 1a00paTOPHH OPraHNIECKOH XHMHH.

JlaGopaTopHs OpraHM4YecKoil XWMHHM OCHAlIeHa CIeAYIOUM 000pYyAOBaHHEM: mKad
BLITSKHON; wkad cymmibapii  1IC-80-01 CITY; peppakromerp HPD-454 b2M; Bechl;
anamntnueckue SCL 150; npuGop sakyymuoro ¢unbrposanus [MB® 35-Hb; xonGonarpesareny
LOIP LH-250: Gaus macisHO-TIeCHaHAst 3JCKTpUYecKas; Oaus IS Tropsvero (QHIbTpOBAHUS;
Tepmoctar LW-4; romorennzarop MPW-324; yCTPOHCTBO NPOCYLINBAHMS XUMHYECKOH MOCYIbI
AKPOC 2000; KOMMJIEKT XHMHYECKOH MOCY/bl U PEAKTHBbI.

[lepederb MMEIOWIErOCs JIMIEH3MOHHOTO MPOrpaAMMHOrO — ofecTiedeHus: Windows 7,
Microsoft Open License 62857078; MS Office 2010 Microsoft Open License 65902316



Penensent
3A0 «BMT» nayuuslii coTpyaHuK, K.T.H. Cenartos A.C.

[Iporpamma paceMoTpeHa u 0100peHa Ha 3ace/laHiy Kadepbl i Aumu g
[lpotokouNe 4 or 43 0& 2022 roma i o
3ase/yromuii kapeapoi  ax.H., jol. Cvuprosa HH. ¢ - S e

(®PUO, noanues)
PaGouas nporpaMma paccMoTpeHa H 0100peHa
Ha 3ace/laHuK Y9eOHO-METOAMYECKOH KOMUCCHU HANlPABJICHUS

[Ipotokon Ne #2 ot 2Z g . Zrona Y
Tpesicenatesnb KOMHCCHH W L

{1 / 7, A e gpoeob
(DHO, ﬂOH)k%C)rb. NOAMNNCE)
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JUCT NEPEYTBEP/KJIEHHWS
PABOYEN IMPOTPAMMBI IMCUHUTIJIMHBI

Pabouas nporpamma oa00pesa Ha 20 /20 yueOHbIi roja

IMporokon 3acenanns kadeapnol N oT roga

3aBenyrouuii kapeapoi

PaGouas nporpamma ozodpena Ha 20 /20 y4eOHBINA TO/1a

ITporokon 3acenanus kadeaper Ne oT roja

3aseayrowni kadeapoi

Paboyas nporpamma oaobpena Ha 20 /20 yueOHblil roja

IMportokon 3acenanns kadeapol No or rojaa

3aBeayroui kadepoi
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JUCT PETUCTPALLIUU UBMEHEHUH
B pabouyro nporpaMMy JAHCUHIUIMHEL Opeanuueckas Xumus
o0OpasoBaTebHOM NPOrpamMmbl HanpaBaeHus noarotosku 06.03.01. buoroaus,

Hanpae/eHHOCTL: Obwas buoaocus (bakaraspuam)

Homep BHeceHbl M3MEHEHHNS B 4aCTH/pas/ienbl Henonnurens OcHoBaHue
H3MEHCHHSA paboueil nporpaMmel GO (HOMEp 1 JaTa NpPOTOKO/IA
3aceanus kadeapsbl)

1

2

3asenyroumii Kadeapoi /
Todnuce GHO
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