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1. HammeHnoBaHue JUCHUININHBI

Oprannueckasi XUMHs

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 00s13aTeIbHYI0 9acTh bioka « b.1 » oGpa3oBareabHOM MporpaMMbl IO HAPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noarorosku: 06.03.01 buosorus

HaIpaBJIEHHOCTh JKCIIEPUMEHTAIbHASI OUOIOTHS



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUs TUCHUTUTHHBI Opranndyeckasi XMMHsA Y 00y4aromerocs JTOJDKHBI ObITh
c(hOPMHUPOBAHEI CIIEAYIONINE KOMITETCHIINH:

06.03.01 buosorus (HarmpaBIEHHOCTH : DKCIEPUMEHTAIbHAS OMOJIOTHS)
OIIK.1 Biageer 6a30BbIMHU 3HAaHUSIMH O COBPEMEHHOM HAYYHOUH KapTHHE MUPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB U METOJIOB MaTeMaTHYECKHUX U €CTECTBEHHBIX HAyK

Nuaukaropsl
OIIK.1.1 Nmeet npeacraBieHue 0 HAYYHOW KapTUHE MUpPa HA OCHOBE TMOJI0KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK



4. O0beM U coJepkaHue TUCHUTITHHBI

HamnpagsJienune noaroroBku 06.03.01 buonorus (HanpaBIeHHOCTh: DKCIIEpUMEHTAIbHAsE OMOJIOTHS)
dopma o0yuenus OYHas
NeNe TpumecTpoB, 4
BbIIeJIeHHBIX /ISl H3y4eHMs
AUCHMILTUHBI
O0beM TMCUMILINHEI (3.€.) 3
O0beM TMCUMILINHBI (aAK.4aC.) 108
KonTakTHas padora ¢ 42
npenojasaresem (ak.4ac.),
B TOM 4HcJIe:
IIpoBenenue JJeKIHOHHBIX 28
3aHATHH
IIpoBenenue Jad0paTOPHBIX 14
padoT, 3aHATHI 1O
HHOCTPAHHOMY fI3bIKY
CamocTrosiTesbHast padoTa 66
(ak.uac.)
@opMbI TEKYIIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
3ammiaeMoe KOHTpOJIbHOE Meporpusitue (3)
Htorosoe koHTposnbHOE MeponpusTue (1)
DopMbI IPOMEKYTOUHOM 3auer (4 TpumecTp)
arrecTanuu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

IIpenmer opranu4eckoil XMMHH, XMMHY€CKas CBSA3b B OPraHU4eCKUX COCAMHEHHUSIX, JJICKTPOHHbIE
3¢ dexTsnI
Omnpenenenne opranndeckoi XumMuu. [IpuanHb MHOTOOOpa3usi OpraHNuecKuX coeTuHeHNn. MIcTouHKN
OPraHUYECKOTO ChIPbs. BbIeieHne, 04MCTKa U OCHOBHBIE KOHCTAHThI OPraHU4ECKUX coennHeHui. [IpuHnumns
KOJINYECTBEHHOT'O 3JIEMEHTHOT'O aHAJIN3a, YCTAHOBJIEHUE MOJIEKYJIIPHOI (hOPMYJIIBI COANHEHMSL.

DopMHUPOBAHUE U OCHOBHBIE MOJOXKEHUSI TEOPUH CTPOEHUS OPraHMUYECKUX COeUHEHUH. OCHOBHBIE TUIIBI
CTPYKTYPHBIX (parMeHTOB OPraHUYECKUX MOJIEKYJI: IPOCThIE U KPATHBIE CBSI3HU, YIJIEPOIHBIC LIEMH U LIUKJIbI,
paaukansl 1 QyHKIHOHAIBHBIE Tpymbel. Opranndeckue HOHbL. CTPYKTYypHBIE

Knaccugukarus opraHnuecKkux CoeMHeHUI UCXO0/I U3 UX CTPYKTYPHI U Ha OCHOBE XapakTepa
(GYHKITMOHATTLHOU TPYTITIHL.

I'uOpuaHbIe COCTOSHUS aToMa yIiepoa U IPYyTruX aTOMOB B OPTaHUUYECKUX COETUHEHHSIX.
ATOMHO-OpOUTANEHBIC MOJIETTH OPTAHUYECKUX COSTMHECHUN.

Knaccudukarus peakuuii 1Mo U3MEHEHHSIM YTIIepOIHOTO CKelleTa, Ha OCHOBE MPUPO/IbI pearupyromux 4acTull,
Ha OCHOBE CBSI3bIBAHMS WIH YOAICHUS CTPYKTYPHBIX 2JIEMEHTOB, HA OCHOBE
OKHCJIUTENBHO-BOCCTAHOBUTEIBHOTO XapaKTEPa peareHTOB, HA OCHOBE KMHETHKHU peakuuu. LlenHslie,
paBHOBECHBIE, MHOTOCT/IMHBIC U MMapaljie/IbHbIe peaklni. PaauKanbHbIe M1 HOHHBIC PEakuu; (aKToOpHI,
ONarompuATCTBYIOIINE TEYCHUIO ATHX peakiuil. [lepunuknmueckue peakun. [IpomMexyTouHbIe YaCTHIIBL,
MEePEXOAHOE COCTOSTHUE U MEXaHU3M peakiuu. Kunetnueckuii 1 TepMOAMHAMHUYECKUA KOHTPOJIb. Teopust
CTOJIKHOBEHHH M TeOpHUs MEePEeXOAHOT0 cocTosiHUS. [IpUHIINT MUKPOCKOMTUYECKOW 00paTUMOCTH OJTHO- U
MHOT'OCTaIUNHBIX PEaKIUi.

Knaccudukanus peareHToB: pagukanbHble, HyKJIeoQuibHbIe U dnekTpoduiibHble. HykneodunbHbie peareHTs:
H-, C-, N-, O-, P-, S-nykiieousisl, raoreHua- HOHbI. DnekTpoduibable pearedtsl: H-, B-, C-, N-, O-,
S-anexrpodunsl. 'oMoreHHbIH, reTeporeHHblil U Mexpa3zHblid kKatanu3. CTaTUYeCKHii 1 AMHAMUYECKUH
MOAXO/Abl B U3yUEHHUH DJIEKTPOHHOTO CTPOEHUSI U PEAKIIMOHHOM CIOCOOHOCTH MoJieKyJl. CTaTUYeCKU MOAXO/;
WHJIEKCHI PEaKIIMOHHOM CITIOCOOHOCTH - 3(PPEKTUBHBIN 3apsi, CBOOO HAS BaJICHTHOCTD, SHEPTHS TPAHUYHBIX
MO. Monekynsipable TuarpaMmsbl. JIMHAMUYECKU TIOJIXO/]: yUeT peareHTa, cyocrpara, cpeibl ¥ X B3aMHOTO
BIIUSTHUS; DHEPTeTHUECKUN TPO(UITH PEAKIINH; SHEPTUs aKTUBAIIMU, YHEPTHUS TIEPEXOJHOTO CTPOCHUS, TETLIOBOM

ekt

Teopus xumuuyeckoro crpoenusi A.M.byrieposa
OcHoBHbIE MOHATHUS 00 ANEKTPOHHOM U IMPOCTPAHCTBEHHOM CTPOEHUHU MOJIEKYJI. XUMHUECKas CBS3b Kak
MIPOSIBJICHUE €AMHOTO B3aUMOJEHCTBHS B MoJieKyJie. [[oHATHE O JIOKaJIM30BaHHBIX U JEI0KATM30BAHHBIX
CBA3SIX, TUIIBI MOJIEKYJI C ICJIOKATM30BAHHBIMU CBSI3SIMU. THUIIBI XUMUYECKUX CBSI3€U: HOHHAS
(27IeKTpOBaNIEHTHAS WU TETEPONOJIIpHAst ), HOH-IUTIONBHBIE U IUTIOb- TUTIOJIbHBIE B3AUMOICHCTBUS
(MEXMOJIEKYJISIPHBIE U BHYTPUMOJIEKYJISIPHBIE BOJIOPOAHBIE CBSI3U), KOBAJIEHTHAs (TOMEOIOIIIpHAasi) yIiaepoa-
yraepoaHas cBa3b. CTpykTrypa JIstonca u ¢popmanbHblil 3apsia aroma. Pa3HOBUIHOCTH KOBaJEHTHOH CBS3H
(koopauHalMOHHAs U ceMunosipHas). [IposiBieHrne XxapakTepUCTUYHOCTU U aJIUTUBHOCTH CBOMCTB aTOMOB U
cBs13ei. XapaKkTepHbIE CBOMCTBA KOBAJEHTHBIX CBS3€U: HAIPABICHHOCTh, HACHIIAEMOCTb, MOJSIPHOCTD,
MOJISIPU3YyEMOCTh. BaskHbBIE KOTMYECTBEHHBIE XapaAKTEPUCTUKHA KOBAJIEHTHBIX CBSI3€H: SHEPTUS U JIIMHA.
MeToapl onMcaHus AICKTPOHHOTO CTPOSHUS MOJIEKYJI - METOJ MOJICKYJIIpHBIX opouTaneit (MO JIKAO), meTon
BasieHTHBIX cBsizelt (BC).

Teopus pe3oHaHca Kak BaKHBIN 3Tan B GOPMHUPOBAHUH TEOPETUUECKUX TMPEICTABICHUNA B OPTaHHYECKOM
xumud. [IpaBuia, yunTeIBaroIye BaXXHOCTh BKJIa/1a MPeIeIbHBIX CTPYKTYP B OMKMCAHKUE PE30OHAHCHOTO THOpHIA.



OrneHKa OTHOCUTENBFHOM CTaOMIBHOCTH PE30HAHCHBIX CTPYKTYpP. MoJeKysapHble OpOUTau, CiocOObl UX
OIMCAHMA: S- U P-CBsI3U, OAaHAHOBBIE CBSI3H; JIOKAIM30BaHHbIE U Aenokann3oBanHbie MO. XapakTepuCTHKH,
CBSI3aHHBIE C pACIIpEeIEHUEM IEKTPOHHOHN TUNIOTHOCTU: A((PEKTUBHBIN 3aps/] Ha aTOME, TUIOIbHBI MOMEHT
OTJENBHBIX CBSI3€H M MOJIEKYJIbI B IIEJIOM, CIIMHOBAs IUIOTHOCTh. B3auMHOe BiMsIHIE aTOMOB B MOJIEKYJIE.
NHnykTUBHBINA 1 Me30MepHBIH 3¢ dekTrl. Tumsl conpsbkenus. [IpaBuma, onpeaensonye 3HaK 1 BeTUIuHYy | - 1
M-3¢pdexroB. DPPeKT cBepXCONpPsHKEHUS.

IIpeacraB/ieHue 0 MPOCTPAHCTBEHHOM CTPOEHUM OPraHMYecKUX MoJieky.a ['omoJiorus.
CTpyKTypHasi U NPOCTPAHCTBEHHbIE H30MEPHUH
(bopMyIIBI KaK CPEJCTBO OTOOPaXKEHHSI CTPOCHUS OpraHMYeCKUX coeTuHeHu. ['oMonoruueckue psiabl.
CrpykTtypHast u3oMepus U ee pasHOBUAHOCTH. [IpocTpancTBeHHas n3omepusi. MoJeKyIsspHbIe MOJIEIH.
3HavYeHHE TEOPUU CTPOCHUS ISl pa3BUTHUS OPTAHMUECKOTO CHHTE3a.

Knaccndukanmus 1 HOMEHKJIATYpa OPraHM4YecKuX cOeJHHEeHHI.
Knaccel oprannyeckux cCoeJuHEeHHI.
Bunel Homenknarypsl. Homenknarypa MIOITAK

XumMu4veckasi CBsi3b B OpraHu4YeCcKNX MOJIeKyJIax.
OcHOBHBIE TIOHATHS 00 IEKTPOHHOM U MPOCTPAHCTBEHHOM CTPOCHUH MOJICKYJ. XMMHUYECKas CBSI3b KaK
MPOSIBJIICHUE €JUHOI0 B3AUMOAECHCTBUSA B MOJIEKYJIe. [IoHATHE O JIOKAIIM30BAHHBIX U JIEJIOKAIM30BAHHBIX
CBSI35IX, TUIBI MOJIEKYJI C J€I0KAIN30BaHHBIMU CBSA3AMU. THUITBI XUMUYECKUX CBS3€i: MOHHAS
(37IeKTpOBaNIEHTHAS WU TETEPOIOJIAPHAs ), HOH-TUTIONBHBIC W IUTIOb- TUIIOJIBHBIC B3AUMOICHCTBHS
(MEXMOJIEKYJISIPHBIE U BHYTPUMOJIEKYJISIPHBIC BOJOPOJIHBIE CBSI3H ), KOBAJICHTHAsI (TOMEOIIOJISIPHAs) YIJIEPOI-
yraepojanas cBsi3b. CTpykTypa JIbtouca u popmanbHblii 3apsn aToMa. Pa3HOBUAHOCTH KOBAJICHTHOU CBSI3U
(koopauHaIMOHHAs U ceMurofsipHas). [IposiBieHrne XapakTepUCTUYHOCTH U A IUTUBHOCTH CBOMCTB aTOMOB U
cBs13eil. XapakTepHbIE CBOMCTBA KOBAJEHTHBIX CBSI3€M: HAIIPABICHHOCTh, HACHIIIAEMOCTb, MOJAPHOCTbD,
MOJISIPU3YEMOCTh. BaskHbI€ KOJIMUECTBEHHBIC XapaAKTEPUCTUKU KOBAJICHTHBIX CBSI3€H: DHEPTUS U JJIMHA.
MeTo/1p1 OnMCaHUs SJICKTPOHHOTO CTPOCHUS MOJIEKYJ - METOA MOJeKy sipHbIX opoutaneit (MO JIKAO), meton
BasieHTHBIX cBsizelt (BC).

Teopus pe3oHaHca Kak BaXXHbIH 3Tan B (GOPMUPOBAHUN TEOPETUUYECKUX MPE/ICTABICHUHN B OpraHUYeCKON
xumuu. [IpaBuiia, yuuThIBarole BaXKHOCTh BKJIA1a IPEAEIbHBIX CTPYKTYpP B OIMCAaHUE PE30HAHCHOTO THOpHa.
OrneHKa OTHOCUTENbHOM CTaOMIIBHOCTH PE30HAHCHBIX CTPYKTYp. MoseKkyspHble oOpOUTau, CriocoObl UX
OMUCAHUS: S- U P-CBsI3U, OAHAHOBBIE CBS3M; JIOKAIM30BAHHbIE U JieloKkanu3oBaHHble MO. XapakTepUCcTUKH,
CBSI3aHHBIE C PACIIPECIIEHUEM IEKTPOHHOMN INIOTHOCTU: 3 (GEKTUBHBIN 3aps/]] Ha aTOME, JUIOJIbHBIH MOMEHT
OTJIENBHBIX CBSI3€H U MOJIEKYJIBI B LIEJIOM, CIIMHOBAs IUIOTHOCTh. B3auMHOE BIMSHUE aTOMOB B MOJIEKYIJIE.
WNupykTuBHBIN 1 Me30MepHBIH 3 dekTo. Tumbl conpspxenus. [IpaBuna, onpenensioniye 3Hak 1 BeIUYHHy | - u
M-3ddexToB. D ekt cBepXconpsKEHUs

AIUKJIHYECKHE YTJIeBOIOPOIbI
['omonornueckuii s, HOMEHKIATypa, H30MEpUs, aTKUIIbHbBIE PAUKaiIbl (IEpBUYHBIC, BTOPHYHEIE,
TPETUYHBIE).
[MpuponHbie ucTOUHUKU. DU3MUECKHE CBOMCTBA aJIKAaHOB, AJKCHOB, JIMCHOB M AJIKUHOB U MX 3aBUCUMOCTB OT
JUTUHBI YTIIEPOHOM 1IETH U CTENICHU €€ pa3BeTBICHHOCTH. CIIEKTpaIbHbIC XapaKTePUCTUKH.
Crnoco0bl MoTy4eHus! 1 XUMHYECKHE CBOMCTBA aJIKaHOB, AIKEHOB, TMEHOB, ATKMHOB. DIIEKTPOHHOE CTPOCHHE,
THUIBI H30MEPHH.
IIpumenenue.



ApeHBbI M ATHIMKJIHYECKHe YIJIeBOA0POIbl
Knaccugukarus 6eH30MIHBIX YIIIEBOIOPOIOB. BEH301 1 €ro roMosnoru, HoMeHKJIaTypa, u3omepus. Mcrounuku
apOMAaTUYECKUX YIIIEBOJOPOJOB. DIIEKTPOHHOE CTPOECHUE OEH30JIbHOI0 KOJIbLAa U XMMHYECKHE CBOMCTBA
O€H30J1a: OTHOCUTEIIbHAS YCTOWYMBOCTD K OKUCIEHHIO, CKIIOHHOCTh K PEAKLIUAM 3aMEILEHHsI, TEPMOXUMMUSI
TMJIPUPOBAHUS M CrOpaHus O€H30I1a, ero 00pa3oBaHUE B PEAKIIMU JUCIIPONOPLIMOHUPOBAHNS LINKIIOTEKCEHA U
UKJIoreKkcaarena (‘“HeoOpaTumblil KaTanu3” 3eIMHCKOT0); Kputepun apoMaTHYHOCTH: SHEPreTUYECKHE,
MarHuTHbIe, CTpYKTypHbIe. [IpaBuno Xrokkens.

dusnueckue CBONCTBAa U OCHOBHBIC CIICKTPAIbHBIC XapaKTEPUCTHKH OEH30J1a M €ro TOMOJIOTOB. [ uIpupoBaHue
OeH3ouna. Peakiny apoMaTudecKkoro 3eKTpOQHILHOIO 3aMEeIICHUs: CYIb(HPOBAHNE, HUTPOBAHNE,
raJJorTeHUpPOBaHuUe, ATKIINPOBaHKE, allMINPOBaHNe, NeiTepupoBanue. [IpeacraBienne 06 ux Mexanusme (p- u
d-KOMIUIEKCHI) U €ro IKCIIEPUMEHTAIbHOE 000CHOBaHNE. 3HAYCHHE 3TUX PEAKIIUN JIJIs IepepadOTKH
apOMAaTHYECKUX YTIIEBOJOPOJIOB. BiimsiHue 3aMecTrTesel B OEH30JIbHOM KOJIbIIe HAa M30MEPHBINA COCTaB
MIPOAYKTOB U CKOPOCTh PEaKIMH, 3aMecTUTeNu | 1 2 poja, coriacoBaHHast U HECOTIaCOBaHHAsl OPUEHTALIHSL.

Anxun6en3onsl. CnocoObl NOTYYEHUS C UCIIOIb30BAHUEM PEAKIMK  aJIKUIMPOBAHUS OEH30I1a, peakLus
Bropra-®urrura, alkuInpyomue areHTbl. XMMUYecKue CBoicTBa. Peakuuu 351ekTpouiibHOro 3aMeleHus B
OEH30JIbHOM KOJIbIIe U OCOOCHHOCTH OpPUEHTALUH B 3TUX peakuusx. [I[poToHnpoBaHue MoauankuaoeH30I0B,
oOpa3zoBaHKe CTAOMIBHUX apEHOHHEBBIX HOHOB. [[e3anKumupoBanue, TMCIpONOPIUOHUPOBAHHE,
n30Mepu3ays anKuiOeH3010B. Peakiun ¢ yuacTueM OOKOBBIX Iienel alKuiI0eH30JI0B: pauKaIbHOE 3aMellene
B a-TIOJIO’KEHUH 3aMECTUTEIS - TAJIOT€HUPOBAHNE, HUTPOBAHUE, IETUIPUPOBAHUE, OKUCIeHUE. ben3unbHast
p-anextponHas cucrema. CTupol, eHUIaeTUIICH.

Hadranun. ctounnku HadTanuHa U APYTrUX MHOTOSAEPHBIX yriieBoAopoaoB. HoMeHknatypa u nzomepus
IIPOM3BOJIHBIX Ha(TalIMHA, €ro IEKTPOHHOE CTPOCHUE U apOMATUYHOCTh. XUMHUYECKUE CBOIICTBA Ha(TaIMHA:
KaTAJIUTUYCCKOC TUAPUPOBAHHUEC U BOCCTAHOBJICHUC HATPUCM B ) KUAKOM aMMHUAKC. OxuciIeHNE U BIUSHHAE
3aMeCTHTeNel Ha HampaBJIeHHUE 3TOH peakiyu. Peakiun 21nekTpouiabHOTro 3amereHus: pakTopbl, BIUSIOIMINE
Ha OPUEHTALIMIO B ATUX PEaKIUsX.

Amntparnien. Homenkmnarypa u u3omepust npou3BoaHbIx. CHHTE3 aHTpalleHa U3 COeIMHEHUI OCH30IHOTO psa.
DIEKTPOHHOE CTPOCHUE M APOMATHYHOCTh. Peakiiuu TuIpUpOBaHUs, OKHCIEHUS, JIEKTPOPHIEHOTO
MIPUCOCTUHEHHS U 3aMeteHuss. PoTooKuCIeHne u poToaumepu3anus. AHTPAICH B TMEHOBOM CUHTE3E.
TpuntuiieH.

deHaHTpeH, U30MEPUSI 1 HOMEHKJIATypa MPOU3BOJIHBIX. DJIEKTPOHHOE CTPOCHHUE U apOMaTUYHOCTh. Peakiuu
TUIPUPOBAHUS, OKUCIIEHUS, JIEKTPOPUILHOTO MpUcOoeInHEHUs U 3aMenieHus. [IoHsTre o mpupoJHbIX
COEIMHEHHSX C AApOoM (peHaHTpeHa.

[Tonubensobl: mUpeH, nepuiieH, KOpoHeH. beH3nupeH, MOHATHE O KAHIIEPOTEHHBIX COCTUHEHUS.

Jnpennn- u TpudeHnIMeTaH, UX MOoIydeHHe U CBOiCTBa. KncioTHBIE CBOICTBA yTiI€BOIOPOIOB, UX
AJIEKTPOHHOE CTPOEHUE U (PaKTOPHI, OMPEAEIISIONINE UX OTHOCUTEIbHYIO CTA0MIBHOCTD. [Iu- n
TpupeHmIMeTaHOBbIE KpacuTenu. CTuib0eH, ToNaH.

Judennn, cnocoOwl ero moiaydeHus, crpoenue. [IpeacraBieHue o BIMSHUMA 3aMECTUTENICH Ha JIETKOCTh
BpAIICHUS U CTETICHb KOIJIAHAPHOCTH OEH30JIBHBIX KOJIEll. ApoMaTuyHOCTh qudenmia. Peakuun
AIEKTPOPMIHHOTO 3aMEIIEHUs, OPUSHTAIINS B TUX PEAKIUAX U BIUSHUE HAa HEE 3aMECTUTEIICH.



ATpornonzomepusi B psay audeHuna.

IIpou3BoaHbIE YIJIEBOAOPOAOB (raJIOreHyIJ1€BOA0POAbl, KUCJIOPOACOAepP KalIue, AMUHbI)
Nx Homenknatypa u uzomepus. Crioco0sr oopazoBanus cBs3u C-Hal: 3amemenne atoma Bo1opoa, peakiuu
MIPUCOEAMHECHHUS 110 KPATHOHN CBSI3H, 3aMEIIEHUE THAPOKCUIBHON TpyNIibl, ranodopMHas peakius. [lomyyenue
TeMHUHAJIBHBIX JUTaI0reHIPOU3BOAHBIX U3 KapOOHWIBHBIX COAMHEHUN U MTPUCOEAMHEHUEM JUTajJoreHKapOeHoB
10 IBOWHOMU CBS3U.OTINYUTENbHBIC 0COOCHHOCTH CHHTE3a M CBOMCTB (ropankaHoB. [lonspHocTs cBsizu C-Hal
Y €€ 3aBUCUMOCTD OT MPHUPOIBI aTOMa rajoreHa. XMMHYECKHUEe CBOMCTBA MOHOTAIOT€HATIKAHOB: HYKJICO(DUITBHOE
3aMeIIeHHe aTOMOB TAJIOTeHOB U JieruaporanoreHuposanue. [Ipencranenue o mexanusmax SN1, E1, SN2 u
E2 xak 00 “upeann3upoBaHHHBIX MEXaHHU3MaX peakIMu HYKJICO(PMIBHOTO 3aMEICHUS U JIIMMHUHUPOBAHMS U
000CHOBaHHE BKJIAJ0B KKJOTO U3 HUX JAHHBIMU KHHETHKU U CTEPEOXUMHUHU. 3aBUCUMOCTh COOTHOIICHHUS
MPOYKTOB PEAKITMH OT MPUPOJIBI U KOHIIEHTPAIIMU HYKJIeo(hrIa U OCHOBAHUS, CTPOCHHSI aJIKUJITaJIOTeHU/IA,
MIPUPOJIBI PACTBOPUTEIIS, YUET ITUX 3aBUCUMOCTEN B INIAHUPOBAHUU CUHTE3a C UCTIOJIB30BAHUEM XUMHUYECKUX
CBOMCTB rajoreHagkaHoB. AMOueHTHbIE HOHBI. KoMITIekcooOpa3oBaHue rajloreHalkaHoB ¢ MOHAMU METaJlJIOB
u xkucioramu Jlptonca Ha nmpumepe peakunu Opunens-Kpadrea kak crnocod yBenuyeHus UX 3MeKTPOPUIBEHOM
aKTUBHOCTH. BoccTaHOBIIEHUE ralOreHATKAaHOB BOJIOPOAOM, X B3aMMOJICHCTBHIE ¢ METAIIIaMU: 00pa3oBaHUe
METAUIOPTAHUYECKUX COCIMHEHNM, peakuus Bropna.
CrupTbl, 0THOATOMHBIE U MHOTO aTOMHbIE, (peHobl. VX momydyeHne, XuMHU4ecKre CBOMCTBA, IPUMEHEHHE.
OcoOeHHOCTH CTPOESHHUSL.
Homenknarypa, knaccudukanus. CriocoObl MOTy4YeHUs, B3aUMOJICHCTBIE ¢ TPOTOHHBIMU KHUCIOTAMHU U
kucinotamu JIpronca, pacieruienue, okucienne. Odpa3zoBaHue ruiporepeKknceii, UX 0OHapyKeHHe U yIaleHue.
Huxnmraeckue npocteie 3¢upsl. Bununoseie 3¢upsl. [lomydenue u3 aneruneHa u stuieHa. [ maponus u
MPUYUHBI OOJBIIEH JIETKOCTH €ro MPOTeKaHUs IO CPABHEHHIO C TUANKMIOBBIME 3upamu. [lonumepuzanus.
Anpaerupl ¥ KeTOHBI an(aTHIecKoro U apoMaTHIeckoro psjaa. HenpenenbHble anbaeruasl 1 KETOHBI.
KapOOHOBBIE KMCIIOTHI, MOHO- U IUKapOOHOBBIE. ATU(PATUUCKUE U ApPOMAaTUUYECKHE HUTPOCOEINHEHUSI.
Anudarrueckre U apoMaTHYECKUe aMUHBI.

I'anorennpousBoaHbIe YI1€BOAOPOAOB
I"anorenankansl. HomeHnknatypa, usomepus, crpoenue. CriocoOsl nosyueHus. XuMHYecKue cBoiicTBa. Peakuun
HYKJICO(DUIILHOTO 3aMEIeHHS B Psy TajJoreHankanoB. Mexanusmel peakiuii SN1 u SN2. BiusHue cTpyKTyph
raJIOr€H3aMEeLIeHHOr0 YII€BOA0POa Ha BO3MOKHOCTh peajIn3allui YKa3aHHBIX MEXaHU3MOB. OCOOEHHOCTH
3aMeIIEeHUs TaJIOr€HOB B AJNIMJIBHOM U O€H3MIBHOM MOJIOKEHUSX. Peakiuy a3 1MMUHUPOBaHUS B Py
rajioreHankasos.[IpaBuno 3aiinea. Mexanusmsl peakuuii E1 nE2.

Cnuptbl. ®eHos1bI
Crnuptsl. a) OgHoaTomHble ciupThl. HomMeHknarypa, usomepusi, crpoerne. CriocoObl MOJIy4eHNs CIUPTOB.
®u3nYECKre CBOKMCTBA CIIUPTOB. Accoluanus. XMMHYECKHUE CBOMCTBA CIMPTOB: 3aMEIIEHHE BOJAOPOIA B
THJIPOKCUIIBHOM TpyTiNe, 3aMelleHrne THIPOKCUIIBHOM TPYIIIbI, AeTUApaTaIUs, OKHUCIEHUE CITUPTOB. 0)
MuoroaTtomuble ciupTbl. HomeHknaTypa, uzomepus, crpoeHue. CriocoObl MosryuyeHust MHOTOATOMHBIX CIIUPTOB
Ha IpUMepe STUICHIVIMKOJSA U TIIMIEpUHA. XUMUYECKHE CBOMCTBA MHOIOATOMHBIX cIUpTOB. [IpumeHenue
MHOTOATOMHBIX CITUPTOB.
®enonbl. HoMenknatypa, nzomepus, crpoenue. Criocoos! moayueHus: PeHoa0B. XMMUYECKHEe CBOKWCTBA!
peaKIMy I'MIPOKCHUIIBHOM IPYIIbI U Peakluu OEH30JIbHOTO KOJblia. B3auMHoe BIMsHUE aTOMOB B MOJIEKYJIE
¢denona. [Ipumenenue GperonoB. DeHoI0-HOpMaThACTHIHBIE CMOJIBL.

KapOonuabHble coequHenns (aabAeruabl, KETOHbI)
Anpnerunbl u keTonbl. HoMenknarypa, nzomepus. Crioco0sl nmonydenus. CTpoeHrue KapOOHWIBHON TPYIIIIHI.



Peakiun Hyki1€ohHILHOTO IPUCOSTUHEHNS K KapOOHMIIBHON TPYIINE anbaeru10B U KeToHOB (AdN) BOIbI,
CIUPTOB, [IMAHOBOIOPOA, THAPOCYIbPUTA HATpUs. Peakinu anbAeruoB U KETOHOB C a30TCOACPKAIIMMHU
nykineopuinamu. [Tomydenne okcumoB, ocHoBauuii [lludda, ruapa3oHos, cemukapOa30HOB,
THOCEMHKap0Oa30HOB. B3anMoeiicTBre aabAeruI0B 1 KETOHOB C MAarHUHOPTaHUIECKUMHU COSTUHEHUSIMH.
Peakiun koHmeHcanuu (aapa00bHAs, KpoToHOBas, [ elitepa-Knsaiizena, Kannunmapo, Knesenarens). Peakuun
YTIIEBOJIOPOIAHBIX PAJUKAIIOB AJIbJIETHIOB M KETOHOB. Peakiuy okucieHus: 1 BOCCTaHOBJICHHUs. Peakunu
MOJIMMEPU3AIMHU U TTOJTMKOHACHCAIINH C yUYaCTHEM aJIbJIETUIOB U KETOHOB.

Kap6GoHoBble KHCJI0THI
Momnoxkap6oHoBbIe KUCT0TH. HoMeHkmaTypa, nzomepus. @uznueckue cBocTBa. CriocoObl MOTyICHHS.
Crpoenue kapObokcuiabHOU rpynmbl. KucioTHbie cBOiCTBA MOHOKApPOOHOBBIX KHCIOT B 3aBUCIMOCTH OT
MIPUPOJIBI YTIIEBOJOPOTHOTO paiuKaia. XHMHUECKHUE CBOMCTBA MOHOKAPOOHOBBIX KHCIIOT: PEaKIUn
KapOOKCHUIIBHOM TPYIIIIBI U YTJIEBOJOPOIHOTO pajuKala.
[Ipon3BoHBIE MOHOKAPOOHOBBIX KHCIIOT: CJIOXKHBIE 3(UPbI, TajOreHaHTUAPUIbI, AaHTUIPU]IBI, AMUTIBI,
runapasupl. CHHTE3 U XMMHUYECKHUEe CBOMCTBA.

AMMHHBI
Awmunsbl. Knaccudukanus u HomeHknarypa. CrocoObl momydeHus: IePBUYHBIX, BTOPUYHBIX U TPETUYHBIX
aMuHOB. OCHOBHOCTh aMUHOB. BiusiHME TPUPOJIBI M KOJIMUECTBA YTIIEBOJIOPOIHBIX PAIUKATIOB HA OCHOBHOCTh
aMUHOB. XMMHUYECKHE CBOMCTBA aMUHOB. AMUHBI KaK HyKJIeo(WIbHbIE peareHThl. OTHOIIIEHUE aMUHOB K
a30TUCTOM KHUCIIOTE. ApoMaThueckue aMmuHbl. CUHTE3 U CBOMCTBA.

I'erepounkiabl

[IaTHYIeHHBIE TETEPOLMKIIBI ¢ OTHUM rerepoaToMoM ((ypaH, THodEH, mUppo)
OOm1re MeTobI CUHTE3a U B3anMonpeBpaiierne HukioB (FOpeeB). 3aBUCHMOCTD CTENIEHH apOMaTHYHOCTH OT
IIPUPO/IbI T€TEPOATOMA U €€ BIIMSHUE HAa 0COOEHHOCTH B3aUMOJICHCTBUS T€TEPOLUKIIA C AJIEKTPOPUIaMH.
CpaBHHUTENIbHAS XapaKTEPUCTUKA (PU3NIECKUX U XUMHUYECKUX CBOMCTB (ypaHa, THO(EHa, MUpposia U OeH3071a.
Peaxiuu runpupoBanus u okuciaenus. Oypdypoin u Tnopen-2-anpaerus, nupocinseBas KucioTa. KucinoTasle
CBOWCTBA NMUPpPOJIa U UX UCTIOJIH30BAHNE B CHHTE3€. AHAIOTHS B CBOWCTBaX mupposa u ¢penona. Kongencaus
nuppoJia ¢ GopMaibIEruIoM U MypaBbUHON KUCIOTON. [IMppONbHBIN UK KaK CTPYKTYpPHBII (hparMeHT
xJiopoduiia U reMorjioOnHa.
(pypan, Tuoden, nuppoi).
MeTo1pI TOCTPOEHMSI MHJIOJIBHOTO Spa, OCHOBaHHbBIE HAa MCIIOJIb30BAaHUM ApOMATUYECKUX AMUHOB U
apuiaruapa3oHoB (peakuust Pumepa). XuMUYecKue CBOMCTBA MHAOJA Kak aHanora nupposia. Cunres
BaOKHEHIINX NPOU3BOAHBIX. [IpeacraBienne o NpUpoOIHBIX COEINHEHUSAX HHIOJIBHOTO pana, uaauro. Ilonarue
00 MHIUTOMIHBIX KPACUTENAX U KyOOBOM KpaIICHUU.
[Tupunun u ero romosnoru. HoMenknaTtypa u uzomepus Npou3BOIHBIX. APOMAaTUYHOCTh U OCHOBHOCTh
nupuaMHOBOro nukia. [IposBnenne HykiIeoQpUIbHBIX CBOMCTB: peakluu ¢ 3JeKTpoduiaMu Mo aToMy a3ora u
obpazoBanue N-okucu. OTHOILIEHHE TUPUANHA U €r0 TOMOJIOrOB K OKHcauTensaM. [ uapupoBanue
NUPUIMHOBOIO LUKJIA. BiausiHue rerepoaTromMa Ha peaKIMOHHYIO CIOCOOHOCTh MUPUANHOBOIO IIMKJIA B IIEJIOM U
€ro OT/AEJIbHBIX MOJIOKEHUH. AHAIOTHsI B XUMUYECKUX CBOMCTBAX NMUPUANHA U HUTpoOeH3oma. Peakiiuu
ANEKTPOPUIBHOIO 3aMEILEHUS B siipe nupuauHa U ero N-okucH. Peakiiyy HykjieoQpuiIbHOT0 3aMelleHus
Bosiopoia (peakus YnunbabuHa) 1 aTOMOB rajioreHa. AKTUBHOCTh METUJIBHOM IPYIIBI B 3aBUCUMOCTH OT €€
pacroiokeHusl B MUPUAMHOBOM sifipe. BinsiHue nonoxxeHust pyHKIMOHAIBHOM IPYyMIIbI B KOJIBLE HA CBOMCTBA
TUJIPOKCHU- 1 aMUHOIIUPUINHOB, TAyTOMEPUS THAPOKCUNTUPpUANHOB. Coy NMUPUINHUSA, PacIEIUICHnE
MUPUIMHOBOTO 1IHKIIA.



OcHOBBI 0MOOPraHUYeCKOH XUMHU
OnTuyeckast U30MEPHsI KaK CIIEICTBUE HAJUYMS B MOJIEKYJIE aCUMMETPUYECKOT0 aToMa yriiepoaa. @opmMyiisl
Oumiepa. DHaAHTHOMEPHI, palleMaTtsl, TuacTepeoMepsl, Me30hopMbl. D- u L-psanel. AbcontoTHast u
OTHOCHUTENbHAS! KOHPUTYpAIIHSL.
Kups! 1 MbL1a. Mbla Kak COJTM BBICIINX KapOOHOBBIX KUCIOT. [I[puMeHeHrne KapOOHOBBIX KUCIOT U UX
pou3BOAHBIX. [IoHATHE O CUHTETHYECKUX MOOIIUX cpeacTBax. CTpoeHue, CBOMCTBA, MOJIYyYEHNE U
MPUMEHEHHUE CIO0XKHBIX 3(HUPOB, MPEeBpallleHUe KUPOB MUIIU B OPTaHU3ME.
VYrnesoasl. Kimaccupukamnus caxapos. Monocapuasl. CTpoeHue MoHO3 (pubo3a, 1e30Kkcuprbd03a, TIIKo3a,
MaHHO3a, PpykTo3a). M3omepus: anba03bl U KeTo3bl. OnTrueckas nzomepus. Konpuaro-nenHas u
KETO-€HOJIbHASI TAyTOMEPUS Ha PUMEpPE TIIFOKO3bl. AHOMEPBI, MyTapOTalUsl caxapoB. XUMUYECKHE CBOWCTBA
MOHO3: OKHCJIEHHE, BOCCTAHOBJICHUE, AIIKWIMPOBAHUE, allUJIMPOBAHUE.
Jucaxapusl (MaJlbT0O3a, JAKTO3a, Caxapo3a), UX COCTaB, CTPOCHHUE, CBOMCTBA, PEAKIIHS C TIPOKCUIOM MEAU
(IT), ruaponus. Ilonucaxapuipl (kpaxmai, TIIMKOTEH, 1eNI0103a). KauecTBeHHbIE peaKlnu.
[Tonsitne 06 amuHOKHUCHOTaX. L-amuHOKHUCHOTHL. VX 3HaueHune B mpupoae. HazBanue aMmuHOKUCIOT. Bubl
M30MEpUH.
du3nvecKre 1 XUMUIECKHE CBOWCTBA aMUHOKHUCIOT. [ToHsITHE 0 OUTONIIpHOM HOHE; aM(POTEPHOCTh
AMUHOKHUCIIOT - B3aUMOJICHCTBHE C KUCIOTaMU U IIIeJI0YaMK: 00pa30oBaHue MENTUI0B (PaCCMOTPEHUE PeaKIIuid
00pa3oBaHMs JUMEITHIOB U3 aMUHOKHUCIIOT).
benku kak Ouonomumepsl aMuHOKUCTOT. [IpencraBienre 00 aMHHOKHCIIOTaX BXOJSALINX B COCTaB MPUPOIHBIX
oenkoB. [lomunentuanas Teopust cTpoeHus 6eaxoB. CTpoeHUe MeNTUIHONW TPYIITUPOBKH. Y CIIOBUS IPOBEICHUS
TUIpon3a OEeKOoB



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. 3axapoBa, O. M. Oprannueckas xumus. OCHOBHI Kypca : yueoHoe mocodue / O. M. 3axaposa, . U. [lecrona.
— Hwxnuit HoBropon : HukeropoAckuii rocy1apcTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIN YHUBEpcUuTeT, DbC
ACB, 2014. — 89 c. — ISBN 2227-8397. — TekcT : 31eKTpOHHBIH // DeKTpoHHO-O0ubmoreunas cucrema [PR
BOOKS : [caiiT]. http://www.iprbookshop.ru/30816

2. bnangos, A. H. Xumus. Opranndeckast xumus : yaeobnoe nocodue / A. H. brannos. — Cankr-IletepOypr :
Poccuiickuil rocyjapcTBEHHBIN rHAPOMETEOpoIoruueckuil yausepeuret, 2005. — 76 c. — Teker :
anekTpoHHbli // L{ludposoit oOpazoBarensHblit pecypc IPR SMART : [caiir]. http://www.iprbookshop.ru/12537

3. KoBanpuykoBa, O. B. O6mas u 6moopranudeckas xumusi. Oprannueckasi Xumust : yaeonoe nocooue / O. B.
KoBanpuykoBa, O. B. ABpamenko. — Mocksa : Poccuiickuii yauepcuret npyx0sl HapoaoB, 2011. — 124 c.
— ISBN 978-5-209-03563-3. — TekcT : aneKTpoHHbIH // DnekTpoHHo-O0nbauoreunas cucrema IPR BOOKS :
[caiiT]. http://www.iprbookshop.ru/11428

JdomosHuTeIbHAS:

1. T'opnenko, B. A. Opranudeckast XumMus Jutst OakanaBpoB-ouonoro. YacTs 1 : yueOHoe nmocodue / B. A.
I'opienko. — MockBa : MOCKOBCKHII TeJarornueckuii rocy1apcTBeHHbIi yHusepeuret, 2016. — 400 c. —
ISBN 978-5-4263-0211-2. — TeKcT : 351eKTpOHHBIH // DnekTpoHHO-O0nbauoreunas cucrema [IPR BOOKS :
[caiit]. http://www.iprbookshop.ru/70137.html

2. IIpakTukyMm 1o oprannueckoit xumuu: yueobnoe nocodue / B. U. Tepenun [u ap.] ; mox pen. H. C. 3edupona.
— M. : BUHOM. Jlabopatopus 3Hanuii, 2010. — 568 c. : wi1. — (YueOnuk u1s Boicien mkoubl). — I[ISBN
978-5-94774-942-7. — TekcT : 2IEKTPOHHBIH // DNeKTpOHHO-OuOHoTeuHas cuctema bubnuoTex : [caliT].
https://bibliotech.psu.ru/Reader/Book/8657

3. IOpoBckas M. A. OcHoBsl oprannueckor xumuu / M. A. IOposckas, A. B. Kypkua. — M. : BUHOM.
Jlaboparopust 3nanuit, 2010. — 237 c. : win. — (Yuebnuk st Beicuieit mkosl). — [ISBN 978-5-9963-0204-8.
— Tekcer : anekTpoHHbIH // DnekTpoHHO-01OIoTeuHast cuctema bubnuoTex : [caiT].
https://bibliotech.psu.ru/Reader/Book/8663

4. ®omunsbix, B. JI. Oprannueckas Xumusi 1 OCHOBBI OMoxuMuu. [IpakTukym : yueOHOE TocoOue /Il CPeTHETO
npodeccuonabHOro 00pazoanus / B. JI. ®omunsix, E. B. Tapacenko, O. H. JleancoBa. — MockBa :
WznarensctBo HOpaiit, 2020. — 144 ¢. — (IIpodeccuonanbroe obpazoBanne). — ISBN 978-5-534-09418-3.
— Texcr : anextponnsiit // DBC I0paiit [caiit]. https://urait.ru/bcode/453990

5. T'opnenko, B. A. Oprannueckast xumus i 6akanaBpoB-ouonoro. YacTs 2 : yuebHoe nocodue / B. A.
I'opiienko. — MockBa : MOCKOBCKHII IeJarorMuecKuii rocy1apcTBEHHbIN yHuBepeutet, 2016. — 332 ¢c. —
ISBN 978-5-4263-0212-9. — TekcT : 31eKTpOoHHBIH // DnekTpoHHO-0nbmnoTeunas cucrema IPR BOOKS :
[caiiT]. http://www.iprbookshop.ru/70138.html



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

OO0pazoBartenbHBIH MpoIiece Mo JucuuiuInae Opranudeckasi XMMUs IIPEIIIONIATaeT UCTIONIb30BAHUE
CIIETYFOIIETO IPOTrPAMMHOTO 00eCIIeUeHHS M HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM:
- IPE3CHTAI[IOHHBIC MaTEPHUAIBI (CITalIbI IO TEMaM JICKIIMOHHBIX M MPAKTUICCKHUX 3aHITHN);
- IoCcTyn B pexume on-line B DnekTpoHHyt0 0ubnnoreunyio cucremy (ObC)
- JOCTYTI B DJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.
OcHOBHOE TIpOrpaMMHOE o0ecTieyeHne, He0OX0JMMOe JUTsl MOMCKA WH(POPMAIIUU M MTOATOTOBKH MTPE3CHTAINHA 1
3aueTHBIX padboT - OC Windows, Google Chrome, Internet Explorer, Windows, Microsoft Office, maket
aHTUBUPYCHBIX MTPOrpamMM, peaakTopsl cTpyKTypHBIX popmyi (ISIS Draw, ChemOffice), Acrobat Reader,
Mercury.

[Tpu ocBoeHMM MaTepHalia U BHITOJHEHHS 3aJaHH 10 JUCIUIUINHE PEKOMEHIYETCSI HCTIOh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIMOHHOMN paOOThI U MIPOBE/ICHUU 3aHATUI B pEeXKUME OHJIAH MOTYT
WCTIOJIh30BAThCS:

cucteMa BusieoKoH(pepeHIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaiepkuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TEKCTOBBIX MaTE€PHAJIOB U MPE3EHTALINH, ayIM0- U BUJICOKOHTEHT, a TaK K€ TECTHI, IPOBEPsIEMbIE 3a/1aHus,
3aJJaHuA JJ11 COBMECTHOI paboThI.

cucrema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM VIl OCYLIECTBJICHUS
00pa3oBaTeJIbHOIO Npouecca 1no AMCUMIINHe

1. JIekiimoHHEBIE 3aHATUS
AyauTopusi, OCHAIIEHHAs IPE3EHTAIMOHHON TEXHUKON (TIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK) C
COOTBETCTBYIOILIMM IIPOrPaMMHBIM 00€CIIeYeHHEM, MEJIOBOH (1) MJIM MapKEPHOI TOCKOM.
2. 3aHATHI CEMUHAPCKOTro TUMA (CEMUHAPbI, MPAKTUYECKUE 3aHATHUS)
Aypautopusi, OCHAIIIEHHAs MPE3CHTAIMOHHON TEXHUKOH (IPOSKTOP, SIKpaH, KOMITBIOTEP/HOYTOYK) C
COOTBETCTBYIOIIUM MPOrPaMMHBIM 00€CTIEYCHIEM, MEIOBOH (1) MIIK MapKEPHOM TOCKOM.
3. JJaboparopHbIle 3aHATHS
AynuTopusi, OCHaIlIeHHas! MEJIOBOM (1) WK MapKepHOH JTOCKOH.
JlaGopatopus «IIpakTHKyM O OPraHUYECKON XMMHUK», OCHAIIEHHAs CIICUATU3UPOBAHHBIM 000PY10BaHUEM.
CoctaB obopynoBanus omnpenesnex B [lacropre nabopatopun.
4. CamocTosTenbHas pabota
AyauTopus JUIsl CaMOCTOSATEIBLHON paOOThl, OCHAIICHHBI KOMITBIOTEPHOU TEXHUKON C BO3MOXHOCTHIO
nojkItoueHus K cetu «MHTepHeT», 00ecneyeH bl T0CTyOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
o0pa30BaTeNbHYI0 Cpeay YHUBEPCUTETA.
[Tomemenust Hayunoii 6u6mmorexku [I'HUY.
5. I'pynmnoBblie (MHAMBUAYAIbHbIE) KOHCYJIbTAUU U TEKYIIHH KOHTPOIb
AyauTtopusi, OCHallleHHasi MEJTOBOW (M) WM MapKepHOU JOCKOH.
[Tomemenust HayuHoii 6nbmuoreku [II'HUY mist oGecrieueHns: caMOCTOSATETbHONU PabOThl 00yUYaOIUXCS:
1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIME KOMIIBIOTEpA C



JOCTYTIOM K JIOKaJbHOM U T7100aIbHONW KOMIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopr. 2, aya. 418. O6opyaoBaH 7 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. UnTanbHbBIN 321 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nepcoHaTbHBIMH
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIIBIOTEPOM C
JIOCTYTIOM K JIOKaJIbHOM U T7100a7IbHONM KOMIIBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

6. UuranbHblil 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 mepcoHaNbHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMmbroTepbl, yCTaHOBICHHBIE B TIOMELICHUAX HAyYHOU OMOJIMOTEKH, OCHAILIEHBI CIICAYIOIINM
IPOrpaMMHBIM 00€CTIeYeHUEM:

Omneparmonnas cuctema ALT Linux;

Odwucnprii maker Libreoffice.

CnpasouHo-npaBoBas cucteMa «KoncynbrantlImocy



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
Oprannyeckasi XuMus

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS
OIIK.1

Baageer 0a30BbIMH 3HAHMSAMM O COBPEMEHHOH HAYYHOH KaAPTHHE MHPA HA OCHOBE IOJIOKECHM,
3aKOHOB M METOJA0B MAaTEMATHYECKUX U €CTECTBEHHBIX HAYK

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 3HATh OCHOBHBIC ITOJOXKCHUS HeynosiierBopureJ

HNmeer IpEaACTaBICHUEC O OpFaHquCKOﬁ XHUMUHU, BJIIAACTDH He 3H2€T OCHOBHBIEC MOIOKEHUS OpFaHquCKOﬁ
Hay‘IHOfI KapTUHEC MHpa 0a30BLIMH METOJaM1 U 3aKOHAaMH | XUMHH, HC BJIAACCT 0a30BBEIMH MCTOAaMHU U

HA OCHOBE IIOJIOKEHHMH, | OPraHNYeCKOW XUMHHU, YMETh 3aKOHAMH OPIaHUYECKOM XMMHHU, HE YMETh
3aKOHOB H NPUMEHSTh UX [TPHU HAMIMCAHUK | IPUMEHATH MX IPU HAITMCAHUU XUMHUYECKUX
3aKOHOMEPHOCTEN XUMHYECKHUX PEAKIIUH peakuui

€CTECTBEHHBIX HayK Y0BJIeTBOPUTEIbH

3HaeT OCHOBHBIE MOJIOKEHUS OPraHUuYECKOM
XUMHH, HE BiIajieeT 0a30BbIMU METOAAMHU U
3aKOHAMHU OPraHUYeCKON XUMHH, HE YMETh
IMPUMCHATH UX IIPU HAITUCAHNHN XUMHYCCKUX
peakuui

Xopouo
3HaeT OCHOBHBIE MOJIOKEHUS OPraHUYECKOM
XHUMHHU, BIIaJCECT 0a30BBIMH METO4aMHU U
3aKOHaMU OPraHU4EeCKON XHUMHH, YMETh
MPUMCHATH UX IIPU HAITUCAHUH XUMHUYCCKUX
peaKHHﬁ, IIpU 5TOM OOMMYCKACT HE3HAYHUTCIbHBIC
OIIMOKHU

O1anyHo
3HAeT OCHOBHBIE TIOJIOKEHUSI OPraHUYECKOMN
XUMHHU, BI1aCCT 0a30BBIMH METO4aMU U
3aKOHaMU OPraHU4E€CKOM XUMHH, YMETh
MNPUMCHATH UX IIPU HAITUCAHUUN XUMHUYCCKUX
peaxkuui




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Buja MeponpusiTusi IPOMEKYTOYHOM aTTeCTALMH © 3a4eT

Cnoco0 npoBeieHHsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanmum : OlLieHKa M0 JUCHUIIIMHE B paMKax
MPOMEKYTOUHOM aTTEeCTAIlK ONPEENIeTCS Ha OCHOBE 0aioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX

MEPOMPUITUSX, TPOBOJIUMBIX B T€UEHUE YUYEOHOTO IIEpUOIa.
MakcuMasibHOE KoanuecTBo 0a10B : 100

KonBepranusi 60a/U10B B 0TMETKH

«otTau4Ho» - ot 81 no 100

«xopomo» - ot 61 o 80

«YAOBJIETBOPUTEIBHO» - OT 47 10 60
«HEeYA0BJIETBOPUTEIbHO)» / «He3a4TeHo» MeHee 47 Oaiia

Komnerennus Meponpusitue Kountposmpyemblie 3jieMeHTbI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHoii KOHTPOJIb Teopust XUMHUECKOTO 3HaHVEe OCHOBHBIX IMOHATHUI O0IIEH XUMUAU

ctpoenust A.M.bytieposa
BxoaHoe TectupoBanue

(cTpoeHHe aTOMa U XUMUYECKast CBA3b).
3HaHME KJIACCOB OPraHUYECKHUX
COCIMHEHUN Ha YPOBHE ILKOJIBHOU
[IPOrpaMMbl, yMEHHE HauCaTh
CTPYKTYpHbIE (OPMYJIbI IPECTaBUTENICH
Pa3IMYHBIX KJIACCOB OPraHUYECKHUX
coeJMHeHu (yrieBoaopoaA0B, CHUPTOB,
aJIbJIETU/IOB  KETOHOB, KapOOHOBBIX
KHCJIOT, aMUHOB, CJIO’KHBIX U MPOCTHIX
a¢upoB, 6a30BBIC MPECTABICHUS O
HOMEHKJIaType U crocobax NoaydeHus
HauOoJee N3BECTHBIX MPEACTaBUTEIEH
Pa3IMYHbIX KJIACCOB OPraHMYECKUX
COCTMHEHUH (....) U UX XUMHUYECKUX
CBOMCTBAX.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBieHre 0 HAy4YHOH
KapTHUHE MHUpa Ha OCHOBE
ITOJIOKESHUH, 3aKOHOB B
3aKOHOMEPHOCTEH €CTECTBEHHBIX
HayK

ApeHBI B aTMIIUKITHYECKUE
YTJIEBOJIOPO/IBI
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

3HaHue HOMEHKJIATYypbl, CIOCOO0B
MIOJTyYEHUs, XHMUYECKUX CBOMCTB
(OCHOBHBIX peakIil U UX MEXaHU3MOB,
BJIMSTHUSL DJIEKTPOHHBIX 3()(HEKTOB)
QJIKaHOB, AJIKECHOB, AJIKUHOB, aJIKaJUCHOB U
apeHOB. YMEHHE OIIPEACIIUTh CTPYKTYPY
COEUHEHMS 110 U3BECTHBIM XUMUYECKUM
CBOWCTBaM U o01eit popmyie. YMeHue
IPEUIOKUTh CIIOCO0 pa3AeIuTh CMECh
HECKOJIBKUX BEIECTB YKa3aHHBIX BBILIE
KJIACCOB MJIM Pa3JIMYUTh UX XUMHUYECKUM
IIyTEM Ha OCHOBE UX CBOMCTB.

OIIK.1.1

Nmeet npeacTaBiieHre O HAYYHOU
KapTHHE MHpa Ha OCHOBE
IMOJIOKEHUH, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

Crouptsl. DeHotbl
3amuimaeMoe KOHTPOJIbHOE
MeponpusiTie

3HaHuEe HOMEHKIIATYPbI, CIOCO0O0B
MOJTyYeHUs, XAMUYIECKIX CBOHCTB
(OCHOBHBIX peaKIfii 1 UX MEXaHU3MOB,
BIUSTHUS DJIEKTPOHHBIX 3(PPEeKTOB)
raJIOTeHIIPOU3BOIHBIX YIIIEBOJAOPO/IOB,
CIIUPTOB U PEHOJIOB. Y MEHUE ONPEICTUTh
CTPYKTYPY COSAMHEHHUS 110 H3BECTHBIM
XUMHYECKUM CBOMCTBAM M 001Iei
dbopmyse. YMeHHE MPEIIOKUTE CITOCO0
pa3aeNuTh CMECh HECKOIBKUX BEIICCTB
YKa3aHHBIX BBIIIE KJIACCOB WM PA3IIUYUTh
X XUMUYECKUM ITyTEM Ha OCHOBE UX
CBOWCTB.

OIIK.1.1

Nwmeer npeacraBiieHre 0 HAY4YHOU
KapTUHE MHUpa Ha OCHOBE
MMOJIOKEHUH, 3aKOHOB B
3aKOHOMEPHOCTEHN €CTECTBEHHBIX
HayK

KapOoHOBBIE KUCIIOTHI
3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

3HaHuEe HOMEHKJIATYpbl, CIOCOO0B
MIOJTyY€HUs, XHMUYECKIX CBOMCTB
(OCHOBHBIX peaKLIMi U UX MEXaHU3MOB,
BIIUSTHUE JIEKTPOHHBIX 3((HEKTOB)
KapOOHUJIBHBIX COETMHEHUH (aJIbIEeTH/I0B
Y KETOHOB) ¥ KapOOHOBBIX KHCJIOT.
YMeHue onpeneiauTb CTpyKTypy
COEIMHEHMSI 10 U3BECTHBIM XUMUYECKUM
CBOMCTBaM U o01eit popmye. YMeHue
IPEUIOKUTh CIIOCO0 Pa3ieauTh CMECh
HECKOJIBKUX BEILECTB YKa3aHHBIX BBILIE
KJIACCOB MJIM Pa3IMYUTh UX XUMUUYECKUM
IyTE€M Ha OCHOBE UX CBOMCTB.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

ITOJIOKESHUH, 3aKOHOB B
3aKOHOMEPHOCTEHN €CTECTBEHHBIX
HayK

OCHOB OMOOpPTaHUYECKOW XUMUHU

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.1.1 WToroBslii KOHTPOJIb CriocoObl penreHus 3a1a4d 1mo
Nmeer npeacraBieHne o Hay4HOH | TOroBoe KOHTPOJIbHOE OpraHuy4ecKoi xuMunbasoBbie 3HaHUS
KapTHHE MHpa Ha OCHOBC MepomnpusiTue TEOPHUH OPTAaHUYECKON XUMHUU3HAHKE

Cneundukanusa MeponpusTHH TEKylIero KOHTPOJIS

Teopust xumudeckoro crpoenus A.M.byrtiieposa

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcruManbHbIi a1, BHICTABIIIEMBII 32 MEPONPUATHE POMEXKYTOUHOM aTTecTauuu: 0
[IpoxoaHoii 6am: 0

IToxa3zaTen oneHMBaHUA

Baaasl

THIbl XUMMHYECKHUX CBHSCﬁ, KBAaHTOBBIC YHCJIA.

[Tonsitne rudbpuauzanuu AO U KOHKPETHBIE TTPUMEPHI

HNmenHbie PC€aKuu N3 MKOJbHOI'O KypCa XUMHU

[Tpumepbl aMUHOKHUCIIOT

]_IaTB Ha3BaHUC OPraHUYCCKOMY COCIUMHCHUTIO

PeaKI_[I/II/I MOJIY4YCHUA YITICBOIOPOAOB

CtpykTypHBIE (POPMYIIBI YTIIEBOAOPOIOB, AJIbJIETHIOB, KETOHOB, KAPOOHOBBIX KUCIIOT, 3(hUPOB

XHUMHUYECKUE CBOMCTBA AJIKEHOB, AJIKWHOB U aPEHOB, M3BECTHBIE U3 IIKOJIBHOTO Kypca
OPraHN4YeCKON XUMHH

—_— e e e = = NN

ApeHbl U ATUIUAKINIECCKHUC YIJICBOA0POAbI

[Ipo0mKUTETBHOCTE IPOBEACHMSI MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 20
[IpoxoaHoii 6ann: 9

IToxa3zarenn oneHMBaHUA

Baaasl

XUMHUECKHE CBOMCTBA MUKIMYECKUX U allUKJINYECKUX YIJIEBOJOPOJOB (OCHOBHBIE PEAKLIUH,
YCIJIOBUS U NTPOTYKTHI)

HOMeHKHaTypa MUKIIMYCCKUX U allUKIIMYCCKHUX YITICBOJOPOAOB

MexaHnu3MBbI peaKquI OUKIIMYCCKUX U AlIUKIIMYCCKHUX YITICBOJOPOAOB

CrrocoOBbI MOJYYCHUSA TUKIIMYCCKUX H AllUKIIHYCCKUX YIITICBOOAOPOI0B

Cnuprsbl. PeHoJIbI

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI
MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 20




[IpoxoaHoii 6ann: 9

IToxa3aTeu oneHUBaHUS Baaasl
CriocoObl TTOJTydeHHs! CHUPTOB U (PEHOJIOB 4
XHUMHYECKHE CBONCTBA TAIOTCHIIPON3BOIHBIX YTIIEBOAOPOI0B (OCHOBHBIE PEAKIIUH, YCIOBUS U 4
MIPOJTYKTHI)
CriocoObl TTOJTyYeHHS TaJIOTSHIIPOU3BOIHBIX YIJIEBOIOPOI0B 4
XHUMHYECKHE CBOMCTBA CITUPTOB M ()eHOJIOB (OCHOBHBIC PEAKIIMH, YCIOBHUS M MPOIYKTHI) 4
Homenknarypa ruipokCHiIcoaepKalux OpraHM4ecKuX COeTMHEHUN 3
Homenknartypa ragoreHnpou3BOIHBIX YIJIEBOJAOPOIOB 1
KapOoHoBble KMCIOTBI
[TponoIKUTENIBHOCTE TPOBECHUS] MEPOIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcoBus IpOBEAEHUS MEPOIIPUSTHUS: B YAChl ayAUTOPHOM PadoThI
MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATHE TPOMEKYTOUHON aTTecTauuu: 20
[IpoxoaHoii 6ai: 9
IToxa3aTeu oneHUBaHUS Baaasl
XHUMHYECKUE CBOMCTBA KApOOHMIBHBIX COCTMHEHHH (aJIb/IETHI0B U KETOHOB) 8
CriocoObl TToTydeHHUsT KapOOHUIIBHBIX COCTMHEHUMN (aIbJETHIOB U KETOHOB) 4
Omnpenenennue CTPYKTYPhI COSTMHEHHS TI0 H3BECTHBIM XMMUYECKUM CBOMCTBAM M OOIIIECH 4
dbopMyIte wir To100p crocoba pa3aeTuTh CMECh HECKOIBKUX BEIIECTB YKA3aHHBIX BBIIIE KIACCOB
WJIM PA3JIMYUTh UX XUMUYECKHUM MYyTEM Ha OCHOBE UX CBOWCTB
Homenkmarypa kapOOHWIBHBIX COSTMHEHUH (TbJIETH/IOB i KETOHOB) U UX IMPOW3BOTHBIX 3
Homenkiatypa kapOOHOBBIX KHCIOT M UX MPOU3BOIHBIX 1
HUTOroBbI KOHTPOJIb
[IponomKUTENbHOCTH TPOBEACHUSI MEPOIIPUSATHUS TPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBust poBeICHHS MEPOIIPUATHUS: B 4aChl AyAUTOPHOH PadoThI
MaxkcuManbHbI{ 0aJl1, BEICTABIISIEMBIH 32 MEPOTIPUSATUE POMEKYTOUHOU aTTecTauuu: 40
ITpoxoanoii 6amn: 20
IToxka3aTenu oneHNBaHUS Bbanabl
YMenue pemiath IpakTHYECKUE 3a/1a4d M0 XUMHUUECKUM PEaKIUsIM OPraHUUYEeCKUX COCTMHEHUN 10
(1ernoyka XMMHUYECKUX MpPEBpaILEHUH)
ba3oBbie 3HaHNS OMOOPTaHUYECKON XMMHUH 10
OcCHOBHBIE CTIOCOOBI MTOTYYEHUS TIPEICTABUTENICH Pa3IMIHBIX KJIACCOB OPTaHUYECKUX 10
COCIMHEHUHN U UX XUMUYECKHUE CBOUCTBA
Kinaccel oprannyeckux coeAMHEHU 1 HOMEHKJIaTypa OPraHUYECKUX COCTMHEHUN 10




