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I. HOACHUMTEJIBHAS 3AIIMCKA

HanpasJ/ieHHOCTH
HanpaBiieHHOCTh MporpaMMbl — €CTECTBEHHO-HAYYHAsI.

AKTYyaJIbHOCTh, HOBU3HA, NleJarornyeckas 1ejiecoodpa3HocTb

AKTyaJIbHOCTh ~ NPEACTABIEHHOM MpOrpaMMbl  OOYCJIOBJI€HAa MOTPEOHOCTHIO
yyaluxcs: B yriyOJeHUM W pacCHIMPEHUM UIKOJIbHBIX 3HAHUI [0 XMMHH, B OCBOCHHUHU
JIOTIOJIHUTENbHBIX NMPAKTUYECKUX YMEHUM MPU MPOBEACHUN XUMHUYECKOIO HKCIEPUMEHTA,
B YMEHUU pelIaTh 3a/1a4dl 110 XMMUHU Pa3JIMYHOTO YPOBHS CIIOKHOCTH, a TAK)KE€ B YMEHUU
pemarh 3aJa4d OTKPBITOTO THIA, (T.€. HE MUMEIOIIME OKOHYATEIBHOIO U OJIHO3HAYHOI'O
pelIeHus ), T0MYCKAIOIINEe OTPOMHOE pa3HO00pa3ue NOIX00B K PEIIEHUIO U KaK IPaBuilo,
TpeOyroIKe MOCTAHOBKH y4€OHOT0 UCCIIEI0BaHUS.

[lenarornueckas 1enecooOpa3sHOCTh OOBSCHAETCS (OPMHUPOBAHHEM KOMQPOPTHOI
o0pa3oBaTeNpHONl cpeAbl B KOHTEKCTE MOTHBAalUM TOJPOCTKOB K YINIyOJIEHHOMY
W3YYEHUIO XUMUH, K MOBBIILICHUIO CBOEH KOHKYPEHTOCIIOCOOHOCTH M K 00Jiee paHHEMY
CaMOOTIPENICICHUI0 B NPOJOJDKEHHE  00pa3oBaHMA 1O  XUMHYECKOMY WU
€CTECTBEHHOHAYYHOMY HalpaBJICHUIO.

HoBu3Ha HaACTOAIIEH MporpaMMbl 3aKJIIOUAETCs B CHEU(pUKEe METOIUKH OO0YUICHHS
IIKOJIBHUKOB PEUICHUIO 3a/lad Pa3HOro YPOBHS CJIOXHOCTU IO XUMHUHU U cleuuduke
NOJTOTOBKA U IPOBEJEHUS HCCIEIOBATEIBCKOIO AKCIEPUMEHTA €CTECTBEHHOHAYYHOTO
Xapakrepa.

Lein 1 3a1a4u JONOJHHUTEIbHON 00pa30BaTEIbHON POrPaAMMBbI

OOyueHue HaielneHo Ha (QopMHpoBaHHE U TOAJECP)KAHHE HWHTEpeca K XHUMUH,
yriyOJieHne U pacluupeHre 3HaHWW MO0 XUMUU, MOJTYYEHHBIX MIPU OCBOCHHUM yYalUMUCS
0011e00pazoBaTeNbHON NpOrpaMMbl «XUMHUS», 9 Kacc Tpynna «Imoaynpopu», a Takke
CaMOCTOSATENIbHO WJIM TPU U3YYEHUU Kypca XMMHUHM B Iikojie. Kpome Toro, odyueHue
HaIpaBJI€HO Ha OTpPabOTKYy U (POPMUPOBAHME MPAKTUYECKUX HABBIKOB MO PEUICHUIO
XUMUYECKUX 3aady U MPOBEIACHUIO XHUMHUYECKOTO 3KCIEPUMEHTA IIKOJIbHUKOB 10-X
KJIaCCOB.

[Tpu oTGope comepkaHus 3aHATUNA, YPOBHS CJIOXKHOCTH 3a/1ad YUYUTHIBACTCS OOITHI
YPOBEHb IOJATNOTOBKM ILIKOJIBHUKOB, MOKA3aHHBIM HA BXOJMIIEH arrecTauuu. PemieHue
3a/lay M0 XUMHUU M XUMHUYECKUN DKCIEPUMEHT — OJIHA M3 OCHOBHBIX METOJIOB OOyUCHUS
npenMery. C MOMOIIBIO pelIeHUs 3ajad, a TakkKe IMpH TOCTAaHOBKE Y4YEOHOIO
AKCIIEPUMEHTA, y4YalllMecs MOJy4yaloT 3HAHUA O KOHKPETHBIX 00BeKTaxX U siBieHusx. [lpu
ATOM CO3/JAIOTCS W PEIIAIOTCS MPOOJEMHBbIE CUTyalud, (POPMUPYIOTCS MPAKTUUYECKUE U
MHTEJUIEKTYaJIbHbIE YMEHMS, COOOIIAIOTCS 3HAHUS MO0 HCTOPUM HAYKU U XUMUYECKOU
TEXHOJIOTHH, (POPMUPYIOTCSI TakuWe KadecTBa JIMYHOCTH, KaK LEJIeyCTPEMIICHHOCTD,
HAaCTOMYMBOCTb, AKKYPATHOCTh, BHUMATEIbHOCTb, TUCHUIIIMHUPOBAHHOCTD, PA3BUBAIOTCS
ACTETUYECKUE YYBCTBAa, (POPMHUPYIOTCA TBOpUeckue crnocobHoctu. Ilpum monbope
COJICp)KaHMSl 3aHSITUN YUYUTHIBAIOTCS WHIUBUAYAJIbHBIE OCOOCHHOCTH KPY)KKOBIIEB, B
YaCTHOCTH, BCErJa MOAOMpAIOTCS KaK MPOCThIE 3a7aud Ha OBJIAJICHHUE KIFOUEBBIMU
MOHATUSMA M METOJAaMHU pelIeHus, TaKk u OoJiee CIOXKHBIC 3amadu i Oosiee
CUJIBHBIX/TIOAATOTOBJICHHBIX ~ ITKOJIBHUKOB, TPEOYIOIINE 3HAYUTEIbHONW paboThl mMpu
BBITIOJTHEHUH PELICHUS.

[lenr  peasmzaruu  TporpaMmbl —  oOpa3oBaTeidbHasi  KOMIIETEHTHOCTD,
o0OecnieunBaroIiass BCECTOPOHHEE PAa3BUTHE M BOCIHTAHWE JMYHOCTH CpPEACTBAMHU
MpeaAMeTa, ClIOCOOHOCTh U YCIEIIHOCTh BBICTYIJIEHUS HIKOJIbHUKA Ha COPEBHOBAHUSX IO



OpEAMETY U TBOPYECKUX KOHKYpPCAX IO XMMHH BBICOKOTO YPOBHS;, pEAIM3aLUsl JEIOBBIX
KAueCTB: CaMOCTOSITEJIbHOCTH, OTBETCTBEHHOCTH, AKTMBHOCTH, KpPEAaTMBHOCTU B
0OIIIECTBEHHOM )KM3HU U HAYYHO-TIPAKTUYECKOM padorTe.

Hcxonsg W3 TOCTaBICHHOW WEIM M OPraHU3alMOHHBIX OCOOEHHOCTEM KpyXKKa
CTaBATCS CIEAYIOIINE 3a0ayu KPYyKKa:

— Pa3BUTHUE MBICTUTEIBHBIX MPOLIECCOB YUAIIUXCS;

— pa3BUTHUE UHTEpPECA K XUMUU, K PEHICHUIO XUMUYECKHUX 3a/a4, K BBITOJHEHUIO
XUMHUYECKOT0 HKCTIEPUMEHTA;

— COBEpIICHCTBOBAHUE M YTIyOJICHUE IMOJIYYEHHBIX B OCHOBHOM KypCce€ XUMUU
3HAHUW M YMEHUM, B YaCTHOCTH, YMEHHUS peliaTh 3a7adyd MO0 XHWMHH, YMEHHS CTaBUTH
npo0JieMy U peaIu30BbIBaTh MyTH €€ PEIICHUS;

— ¢hopMHpOBaHUE TIPEACTABICHUA O TOCTAHOBKE, KiIaccupuKanuu, npuémMax u
METOJIaX PEIICHUS 33/1a4d M0 XUMHUU Pa3HOr0 YPOBHS CIOKHOCTH;

— pa3BUTHUE PKCIEPUMEHTAIIbHBIX YMEHUN U HaBBIKOB.

OTanvuTe/IbHBbIE 0COOEHHOCTH NJAHHOH 00pa30BaTe/JIbHOM MPOTrPAMMBI OT YiKe
CYILIECTBYIOIIUX 00pa30oBaTeIbHbBIX POrpaMMm

OTan4yuTeabHbIE OCOOCHHOCTH JAaHHOW MPOTrpaMMbl 3aKJIOYAIOTCA B TOM, 4YTO
YCBOCGHHME CHUCTEMHBIX 3HAHUN M OBJAJCHUE NPAKTUUECKUMU YMEHUIMH (QopMupyeT
CUCTEMY Y4Y€OHBIX JEWUCTBUN, HEOOXOAMMYIO IJIsi MPOAOJKEHUS O0Opa3oBaHUS IO
€CTECTBEHHO-HAYUYHOMY HAMpPaBJICHUIO; OIPEACISIET COBEPIUICHCTBOBAHUE TBOPUECKUX
CIIOCOOHOCTEM M pa3BUTHE IMCUXUYECKUX KAUECTB HIKOJbHHUKA HEOOXOIUMBIX [JISl €ro
KOHKYPEHTOCTIOCOOHOCTH, MOTHBAllMM W YCHEIIHOCTH Yy4YacTUs B COPEBHOBAHMSX U
KOHKYpCaX €CTECTBEHHO-HAYYHOTO U XUMHUYECKOTO HAIIPABIICHHS PA3JIUYHOTO YPOBHSI.

[IporpamMmma Kpy>KKOB COTrJIaCOBaHa C COAEPKaHUEM MPOrPAMMBI OCHOBHOTO Kypca.
OHa npeamnosiaraeT AalbHEHIIEE COBEPIICHCTBOBAHUE IIKOJBHUKOM YK€ YCBOEHHBIX
3HaHUW U yMeHuU. [loilydyeHHbIe paHee HABBIKM PEUICHUS 3a7a4 W SKCIEPUMEHTAIIbHbBIC
YMEHUS 0TPa0aTHIBAIOTCS JIJIS1 HOBBIX yU4€OHO-HAYYHBIX CUTYAIIH.

[Iporpamma TOCTpO€HA Ha OCHOBE MEXKIPEIMETHBIX CBSI3€W, MPEKIE BCETO, C
KypcoM (pusuku, Ouosioruu, reorpaduu, mMareMaTuku. MeXIUCIUTIIMHAPHBIN XapakTep
peliaeMbIx TMPAKTUYECKUX U TEOPETUUECKUX 3a7ad CIOCOOCTBYET (POpMHUpPOBAHUIO
aKaIEeMUYECKON KYJIbTYPBI.

B pabote kpykKa mnpernojaBaresib UCHOJb3yeT pa3HOOOpa3Hbie MPUEMBI U METO/IbI:
pacckaz W Oecemy, OpraHu3alMi0  BBICTYIUICHUS  YYCHUKOB,  BBITIOJIHEHUE
JEMOHCTPAIMOHHOTO W J1a0OpaTOpHOTO JKCcmepuMeHTa. Yaiie BCero JaHHbIE METOMbI
peanu3yroTcs TMpU OOBICHEHWUM TMpErnojiaBaresieM MPUMEPOB pEIICHUs 3a1ad, Mpu
OpraHu3aliyi UHAUBUIYATLHON M KOJUIEKTUBHOM pabOThI MO pEIIESHUTO 3aja4, MPHU MOKa3e
JEMOHCTPALMOHHOTO HKCHEPUMEHTA u BBITIOJTHEHU U CaMOCTOSITEIIbHBIX
AKCIIEPUMEHTAIILHBIX PadoT U Jip. YToOB! 00ydeHue mporcxoauiio Hanbosee 3¢HeKTUBHO,
OHO OPUEHTUPOBAHO HA PA3BUTHUE U MOJJACPKAHNE UHTEPECA YUaAIIUXCS K PELICHUIO 3a7a4
MOBBIIIEHHOTO YPOBHSI CIIO)KHOCTHM, B TOM 4YHCIE€ OJUMIUAAHOTO YpOBHA, Ha
dbopMHpOBaHHE  OCO3HAHHOW  TO3HABATENBHOM  JCSITEIIBHOCTH  TPU  PEIICHUH
TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX 3a/1a4.

YkperieHue IM0o3HaBaTEIbHOIO WHTEpPeca W Pa3BUTHE MOTHUBAIMHM IIKOJLHUKOB
JIOCTUTAETCS Kak MoJ00pOM 3ajiad, TaK M METOJUKOM padoThl ¢ HUMH. Ha 3aHsTHAX
MIPUMEHSIIOTCS KOJUIEKTUBHBIE W HMHAWBUIyaldbHbIE (Qopmbl padothl. [Ipenmonaraercs
TaKXe BBITIOJTHEHNE JIOMAIIHUX 3aJaHUN MO pelIeHrto 3aaad. [ ycrnemHoro ocBoeHus
Kypca XMMHUU U BBIPAOOTKHM HEOOXOIUMBIX TEOPETUUYECKUX HABBIKOB CaMOCTOSATEJIbHAS



JoMallHssi padoTa KaTeropuyecku HeoOxoauma. JlocTaTodyHO OOJBIIOE MHOTrooOpasue
CBOMCTB BEIIECTB TPEOYET HE CTOJILKO 3allOMUHAHMS, CKOJIbKO HACMOTPEHHOCTH, KOTOpas
npuoOpeTaeTcsi B XOJ€ pelleHHs] 3ahad. B uTore MmMIKOJbHUKM JOJDKHBI BBIATH Ha
METOJIOJIOTUYECKUH  ypOBEHb pabOThl € XUMHUYECKOM 3ajaueil: pemarb 10
CIIPOEKTUPOBAHHOMY IJIaHy, BJaJIeTh, MOAOUPATh U MCIOJb30BaTh OCHOBHBIC MPUEMBI
pEIIeHMs, 0CO3HAHHO BBITIOJHATh MAaTEMAaTUYECKHE MPeoOpa3oBaHus U Tp.

[Ipu pemenum 3agauy BceX PA3LEIOB XUMHUU (XMMHUSA YTIEBOAOPOIOB, XHMHS
KHCIIOPOJA- M a30TCOAEPKAUIMX OPraHWYECKUX COCIUHEHUN, XHMHS IOJIUMEPOB)
KJIFOYEBOE€ BHUMAaHUE OOpamliaeTcsi Ha HAKOIUIEHHE OIbITAa PEIICHHS 3a1ad pPa3InYHON
TPYJIHOCTH, Ha pa3BUTHE OTHOIICHMS K 3a/lady€ KaK Ha ONMCAHUE KOHKPETHOTO SIBJICHHUS
XUMUYECKUMHU 3aKOHAMU.

3amaun ¥ SKCIEPUMEHT Moa00paHbl TakK, YTOOBI y 00ydaromuxcst GOpMUPOBATIICH
KITIOYEBBIE KOMITETEHIIMH, TaKhe Kak yMeHHe paboTaTh ¢ uH(pOpMalued, CpaBHHUBATD,
JIeNaTh BBIBOJIBI, UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS B MPAKTUYECKON JEATEIbHOCTH.
Hampumep, npu uszydeHuu tembl «Teopus CTpoeHUsT OpraHuueckux BemiecTB A.M.
byrnepoBa» ywamuecss 3HaKOMSTCS C OCHOBHBIM ITOHSATHUEM - IOHATHE «XHUMHUYECKOTO
CTPOEHUS», IOJ KOTOPBIM IIOHMMAIOT BIIMSHHE aTOMOB JpYyr Ha Jpyra B COCTaBe
MoJieKynbl. B rnaBe «YrieBoaopoap» yyamuecs NoApoOHO U3ydaroT Haubosee IpocThie
OpraHMYecKHe BeIIeCTBAa M Ha HMX NpPUMEpax HAUYMHAIOT (OPMUPOBATH BaKHEUITHE
MOHATUSL 00 OPraHMYECKUX BEIIECTBaX TaKHUE, KaK «TMOPUIU3ALM, KIIPOCTPAHCTBEHHOE
U DJIEKTPOHHOE CTPOCHUE», «TOMOJIOTHS», «u3oMepus». Kpome »3Toro, yuamuecs
3HAKOMSATCS C PpAa3UYHbIMU THUIAMU HOMEHKJIATyphl OpPraHWYECKUX COEIMHEHUU
(cucTeMaTH4eCcKOM, TPUBUAIILHOU, PallMOHATILHOM).

VYueOHbIil Marepual HM3y4aeTcs B OCHOBHOM II0 aBTOPCKUM pa3paboTkam,
MOATOTOBJICHHBIM CIELMAJIBHO JIJIS 3aHATUN KpyXKKa. PaccMatpuBaercs psii BOIPOCOB, HE
BXOJSIIMX B IIKOJBHYI MporpamMmy (Hampumep, MEXaHU3Mbl H 3aKOHOMEPHOCTHU
IIPOTEKaHUSI XMMHYECKUX PpEAKIMM, OKHUCINTEIbHO-BOCCTAHOBUTEIBHBIE PpEAaKIUU C
YY4aCTHEM OpPraHWYECKHX COECOUHEHUH M UX MPaKTUYECKOE IPUMEHEHHE, a TaKxKe
AKCIIEpUMEHTabHAs paboTa ¢ OPraHMYeCKUMU BEIIECTBAMH ).

B xome peanuzanuu mNOporpaMmbl, Kak NpaBUJIO, HE TNPAKTUKYETCS 3aMeHa
npenojasarensd. Ilpu 3ToM mpegycMoTpeHa BO3MOXKHOCTb NPOBEIEHUS 3aHITHUS JBYMS
IIpenojaBare/siMi cpasy. KosnuecTBO 4acoB Ha HM3yYEHHE KOHKPETHOW TEMBI MOXKET
BApbUPOBATHCS, HO HE MOXET OBITh HMKE ONMPENEIEHHOTO Y4eOHO-TEMAaTHYECKUM IJIAHOM
3HaueHud. llo Xoay 3aHSATHII aBTOp MOXET BHOCHUTH B MPOTPaMMy OINEpPaTHBHBIE
MU3MEHEHMUS.

DopMbI M PEKUM 3AHATUI

[Iporpamma «Xumusi» paccuuTaHa Ha IKOJbHUKOB 10-x kiaccoB. Popmbl
OpraHW3alluMi 3aHATUA — JICKIMU, JTAOOpAaTOpHBIE PAa0OTHI U TPAKTUYCCKUE 3AHSATHS TIO
PELIEHUIO TEOPETHUYECKUX U AKCIEPUMEHTAIBHBIX 337124 MOBBIIIEHHON TPYJIHOCTH, B TOM
YUCJIE C WCIOJB30BAaHUEM pPa3IUYHBIX O00pa30BaTEIbHBIX TEXHOJOTUM, HaIMpuMeED,
MOAYJIBHOM, HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHOM, MPOOJIEMHOTO O00yUYeHHUs, UTPOBOU U
TPYTHUX.

Pabota kpy>kka 3akaHunBaeTcsi He o3aHee 31 mas. C pa3penieHus: aAMUHUCTPALIU
Ilentpa u ¢ commacusi poauTesied (3aKOHHBIX TIPEACTaBUTENCH) JUIs BBITIOJHEHUS
MporpamMMBbl paboTa KpyKKa TAaK:Ke MOXKET MPOAOIKATHCS U B KAHUKYJIIPHOE BpPEMSI.

[Tpo1OKUTENEHOCTD 3aHATUN COCTaBIIAET MO 3 aKaJEMUYECKHX 4Yaca OJIMH pa3 B
HEJIEITIO.



KonuuecTBEeHHBII M CHUCOYHBIA COCTaB KpyXkKa B XOA€ €ro paboThl MOXKET
U3MEHSIThCS.

IIpaBuia u KpuTepun 0TOOPA 00YHAIOIIMXCS

s oOydeHus Ha Kpy)KKe MIKOJIbHUK JO0JDKEH MOJIYYUTh MpUriamenue. s atoro
OH JOJDKEH NPHUHATh YYacTHE B KOHKYPCHOM OTOOpe. 3auyucieHue B Kpyxku LleHtpa
IPOU3BOIUTCS 110 3asIBJICHUIO POJUTENCH MIKOJbHUKA WIIA €T0 3aKOHHBIX MPECTaBUTENCH.
Jlnist 3auucienus, oOy4aronierocss Heo0XoUMO MO0IaTh 3asBKY, C(POPMHUPOBAB 3asIBIICHUE
Ha caitte [[JIOOIILI.

Cpoxu nooauu 3a16Ku

[Tonaya 3asiBIEHUST OCYIIECTBISETCS B JUYHOM KaOWMHETE POAUTENS/3aKOHHOTO
npeacrtasureis Ha caite L[JIOOLL B cooTBETCTBUY € 1aTaMH, YTBEPKACHHBIMU ITPUKA30M
JTUPEKTOpa U OMyOIMKOBaHHBIMU Ha oduianbHoM caiite [[JIOOILLL.

IIpasuna pecucmpayuu

JI1st perucTpanuu HY>KHO 3alOJIHUTh aHKETY JJIsl MpOorpaMMbl Ha cTpaHule «Bamm
3asBKM» JIMYHOTO KabuHeTa. Bxom B JWYHBIM KaOWHET pacloJioXKEH Ha
crpanwue http://Ik.cdoosh.ru/. Tlpu mnomade 3asBieHUs HEOOXOAMMO IPOBEPUTH (IIPH
OTCYTCTBUU — YKa3aTh) HOMEp cepTU(]HKaTa MEPCOHUPUIUPOBAHHOTO JOMOJIHUTEIBHOTO
oOpazoBanus. UYToObl monaTh 3asBI€HHE, HeoOXxoaumo mnepetn B pazgen «llomate
3asBKY» U BBIOpATh JJAHHYIO MPOrpaMMy.

Konuuecmeo yuacmuuxos

OO1iee KOIMYECTBO YyYallMXCS B OJHOM TIpyIIe, a TakkKe MaKCUMalbHOE
KOJIMYECTBO TPYNI [JIsi JaHHOW MporpaMMbl YTBEPKIACTCS MPUKA30M JAUPEKTOpa M
nyonukyercsa Ha opuuuansHoM caitte LIJIOOIIL.

Ilpasuna ombopa obyuarowuxcs

HabGop B kpyxok rpynnbel «llomynpodu» mnpoBoAUTCS MO TEPCOHATBHBIM
MPUTJIAIICHUSIM [Ie1arora.

3auncinenue B KpyXKd LleHTpa mTpOW3BOAWTCS MO 3asBICHUIO POAUTEIEH
IIKOJIbHUKA WM €ro 3aKOHHBIX NpenacraBurenied. Jlyis 3aduciieHHs, OO0ydarolierocs
HEO0OXO0IMMO TOJaTh 3asBKY, chopMupoBaB 3asBieHue Ha caitte [[JIOOII.

O:xuaembie pe3yJibTAThI H CIIOCOOBI ONpe/ieIeHNs UX Pe3yJIbTATHBHOCTH

PesynbraTamMy 3aHATHMN BBICTYNAeT IMOBBIIIEHWE YPOBHS 3HAHUW, pPa3BUTHE
MBICJIUTENIbHBIX TPOIECCOB M YMEHHH ywammxcs, (QOopMHUpOBaHUE BOCHUTAHHOCTH.
OCHOBHBIMHM CpPEJICTBAMH JIMAaTHOCTHKHU SIBJISIIOTCS paOOThl yYallMXCS, OLICHUBAEMBIE I10
PEUTUHIOBOM CHCTEME OLIEHKH, BHYTPUKPY>KKOBbIE KOMAH/IHBIE U JINYHBIE COPEBHOBAHMS,
a TaKXe pe3yJIbTaTbl Y4YacTUs IIKOJIBHUKOB B MACCOBBIX MEPOIPHUATHUAX IO XUMHHU.
Cucrema OLEHOK ONPEEseTCs NEAAroroM.

[Iporpamma paccuutana Ha 33 TPYIIOBBIX 3aHATHS MO 3 aKaJAEMHUYECKUX Yaca,
Bcero 99 vacos.


https://vk.com/away.php?to=http%3A%2F%2Flk.cdoosh.ru%2F&utf=1

1. COAEP KAHUE NIPOI'PAMMBI

2.1. YyeOHO-TEeMAaTHUYECCKHUH TLJIAH

Ne i/ Tembl KoaunvecTBO 4yacos
Teopus | JIabopatopnas | Pemienue
padora 3ajgaud
1. Beenenue. CoBpeMeHHAss TEOpHsI CTPOCHHS 3 - -
OPTaHWYECKUX COCIMHCHUU. ODIEKTPOHHBIC
3 (HEKTHI.
2. Kimaccupukanys XuUMUYECKHX peakIuid B 2 - 1
OPraHUYECKON XUMHUM. Howmenxkmarypa
OpPraHMYECKUX COCTUHEHUI.
3. N3omMepust opraHndecKux COSTUHEHUN. 2 - 1
4-5. | AnkaHsbl. 2 2 2
6. [ukmoankaHsbI. 2 - 1
7-8. | AlKeHsl. 2 3 1
9-10. | AnKuHBIL 2 3 1
11. | Ankanuensl. Kayuyku. 2 - 1
12. | 'amoreHnpon3BOAHBIEC YTIIEBOIOPOIOB. 2 1 -
13-14. | ApeHsl. 2 3 1
15-16. | OgHOATOMHBIE W MHOTOATOMHBIC CITUPTHI. 2 3 1
ITpocteie 2¢Gupsbl.
17-18. | ®enonbl. ApoMaTUYECKHUE CIIUPTHI. 2 3 1
19. DJIEMEHTOPraHUYECKUE COCTMHEHUSI. 2 - 1
20-21. | Anpaeruasl 1 KETOHBL. 2 2 2
22-23. | MoHOKapOOHOBBIE KUCIIOTHI. 2 2 2
24. | CnoxHbie 3(UpHI. 2 - 1
25. | JlukapOGoHOBBIe KHCIOTHI. HempenensHbie 2 1 -
KHUCIIOThI. AMUHOKHUCIIOTBHI.
26. | OcobeHHOCTH pacCTaHOBKH KOA(h(DUIIMEHTOB 2 - 1
B YpaBHCHHSIX C YyYacCTHEM OPTaHHMYECKUX
BEIIECTB.
27. | OxcukapOOHOBBIE KHCIOTHI W ONTHYECKas 2 1 -
u3oMepus. AJBACTHIO- ¥ KETOKHCIIOTHI.
AneToyKCycHbIN 2up.
28. | Anudarnyeckue W apoMaTHUECKUE AaMHHBI. 2 1 -
A30- ¥ T1a30COEIMHEHMS.
29. | I'ereponukiamaeckue COCTMHCHHUS. 2 - 1
HyxkenHoBbI€ KUCTOTHI
30. | MoHocaxapusbl. 2 1 -
31. | Jlu- u nonucaxapusl. 2 1 -
32. | BbICOKOMOJIEKYJISIpDHBIE COCTMHEHHSL. 2 1 -
33. | UToroBoe 3ansiTne 2 1
Bcero: 99 49 30 20




2.2. Y4ueOHasi mporpaMmma

OPITAHUYECKAS XUMUA
OCHOBBI CTPOEHHS OPrAaHUYECKUX BellecTB

[IpeameT opraHWYecKOM XHMHH W OCHOBHBIE 3Tambl €€ pa3BUTHS. OCOOEHHOCTH
AJIIEKTPOHHOI'O CTPOEHUS aToMa yriepojia, 00yCIOBIUBAIOIINE YHUKAIBLHYIO CIIOCOOHOCTD
ATOr0 3JIeMEHTa O00pa30BBIBATH YTJIEPOJ-YTICPOJHBIE CBS3U PA3TUYHOM KPATHOCTH H
CBS3M C aTOMaMH JAPYTUX 3JIEMEHTOB HeMeTaioB. CrmocoObl M300pa)KeHHs MOJIEKYI
OpPraHUYECKUX COCAMHEHUH, CTPYKTYpHBIE U 31ekTpoHHBIe (hopmyibl (I'.JIptouc). Tumsl
YIIEPOAHOTO CKeJleTa, alMKIMYECKUe, TUKINUYECKHE U TeTEePOIUKINYECKHE COCAMHEHNUS.
OCHOBHBIE TOJIOKEHUSI TEOPUU CTPOEHUS OpraHudeckux coenuHeHuit (A.M. Bytaepos).
BanentHocte atomoB. Tumbl rHOpHAM3amMM aromMa yriepoja B OpPraHHMYECKUX
coequHEHMsIX. ['eomMeTpusi OpraHMYEecKUX MOJIEKYNI, ¢ M T CBA3H. ['oMOnMUTHYECKUN U
reTepOTUTHUECKUI pa3pbiB CBSI3U.

Knaccudukanus peareHTOB W peakiuil: DIeKTpoHHBIE 3(PGEKThl 3aMeCTUTENCH.
NunykTuBHBIE U Me30MepHbIH 3((PeKThl U crnocoObl n300paxeHus: 3TuX 3PEHEeKTOB.
[MIpumepst tpynn ¢ + I, -, +M u -M »sddexramu. Dddext THUNEpKOHBIOTAINH
(cBepxcomnpsokeHust). Bnusinue 35mekTpoHHbIX 3()(PEKTOB 3aMecTUTENE Ha CTaOMIIBHOCTD U
PEaKIMOHHYIO CIIOCOOHOCTh OPraHWYECKUX COCAMHEHUM M MPOMEXKYTOUHBIX YaCTHII.
Pe3oHaHCHBIE CTPYKTYpBI, TpaBUIIa UX MOCTPOCHHUSL.

HN3omepusi opraHu4yecKkux BeuecTs

N3omepus u ee Buapl. ['omosorua. OcHOBBI crepeoxuMuu. ['eomerpuueckas
U30MEpUsl COCAMHEHUM C JABOHMHOM cBsa3pto. Lluc- u  Tpanc-uzomepbl. CrocoObl
M300paXeHUsl IPOCTPAHCTBEHHOTO CTPOEHHMS MOJIEKYJI C  Sp-TUOpUIN30BAaHHBIM
YIIEPOAOM: KIMHOBUIHBIE IPOCKLMH, 'JIECONMWIbHBIE KO3JbI"', Mpoekuun HpromeHa.
AcuMMeTpUYECKUI aTOM yriepoAa. XHUPaJIbHOCTb, YCIOBHUS, HEOOXOAUMBIE IS
BO3HMKHOBEHUs XHpajabHOCTH. KoHpurypauus, otimuue ot koHpopmauuu. OnTudeckas
M30MEpPHS, OINTHYECKAs aKTUBHOCTb. OHaHTHOMepbl. Pamematel. Ilpmammn R, S
HOMEHKJNATypbl. OmnpenesieHUEe MOpsAKa CTAPIIMHCTBA 3aMECTUTENEN y XHPaJIbHOTO
nenrtpa (nmpaBwio Kana-Uuronsna-Ilpenora).

AOcontoTHass W OTHOcUTeNbHas KoHpurypauuu. IIpoexunonusie dopmynsl (3.
Oumiep). CoeauHeHus ¢ AByMs XUpaJlbHbIMU LeHTpamu. [loctpoenue npoekiuii @uiiepa.
Huactepeomepsl. Me30QOpMBI.

Oputpo- u Tpeo-HOMeHKIaTypa. IlpencraBienne o0 ONTHYECKOH H30MEpHUH
COCMHEHUN, HE COJEPKAIIMX aCUMMETPUYECKOr0 aToMa yriepoaa. Z-, E- u cun-, aHTu-
HOMEHKJIATypa.

Kuaccnpukanusi 1 HOMEHKJIATypa OPraHMYeCKUX BelecTB

OcHoBHblE  (QyHKIMOHaNbHbIE  rpymmbl.  Krnaccudukanus — opraHMYecKHUx
coequHeHui. 3amectutenbHas HomeHkiarypa, HIOITAK. Ilonsitus poaoHavyanbHOMR
CTPYKTYpBI, XapakTepucTuueckux rpynn. Ha3Banus HeyHKIIMOHAIBHBIX 3aMECTUTEINEH,
(YHKUMOHANBHBIX TPYII, MPEACIbHBIX, HENPEAeNbHbIX, APOMATUYECKUX PAJUKAIOB.
CrapmmHCTBO  (yHKIMOHANbHBIX  rpymnin.  OCHOBHbIE — MpaBWja  COCTaBJIECHUS
3aMECTHUTENIbHBIX Ha3BaHUM OPraHMYECKUX COEIMHEHMH, BbIOOP M HyMepalus TJIaBHOU
LENH, NPaBUJIO HAUMEHBIIMX JIOKAHTOB. Ha3BaHWS OCHOBHBIX KIIACCOB OPraHUYECKUX
COEIMHEHU, CJIOKHBIX MOJU U reTepo-(pyHKIIMOHAIBHBIX COEAMHEHUM.



AJIKAHBI H MUKJI0AJIKAHBI

['omonoruyeckuid  psig, obmias  MmonekyisipHas — ¢opmyna.  M3omepus wu
HOMEHKJIATypa. du3nyeckue  CBOMCTBA. XUMHUYECKHE  CBOMCTBA:  PEAKIUHU
raJIOTCHUPOBAHUS, MEXAHU3M PATUKAIBHOTO 3amenicHus (SR). [IpupoaHbIle MCTOYHHKH
ankaHoB. MeTroAbpl CHHTE3a: TOJy4YeHHE MeTaHa W3 TMPOCTHIX BemecTB (YCIoBUs
NPOTEKaHUSl PpeakIMh), THAPUPOBAHUE HENpEeeIbHBIX YIiieBoaopoaoB. Ilomyuenue
MeTaHa W3 KapOwma amromMuHus. [loiydeHue aakaHOB: AJIEKTPOJIN3 COJieH KapOOHOBBIX
KHUCJIOT, BOCCTAHOBJICHHE KApOOHWJIBHBIX COCIUHEHHM, W3 TaJOreHaJKaHOB (peakilus
Bropma). Hurpoanue (M.U. KonoBanioB), cynbhoxiopupoBaHre, TOPEHUE U OKUCIICHHE.
CeneKTHBHOCTh PAJAUKATBHBIX PEAKINA W OTHOCHUTENbHAS CTAOMIBHOCTH AIKHUIBHBIX
pagukanoB. TepmMuyeckuid W KATAIUTUYECKMA KpeKuHr. Llukimoankanel W WX
npous3BoaHbIe. Kiaccudukaiys amuiukiIoB. DHEPrUsl HAMPSHKEHUS NUKIOATKAHOB U €€
KOJINYECTBEHHAsl OIIEHKAa Ha OCHOBAaHUU CpPABHEHMS TEIUIOT OOpa30BaHUSI U TEIUIOT
CrOpaHHsl UHKJIOAIKAHOB M COOTBETCTBYIOIIMX alKaHOB. THUIbI HamnpsyKeHUS B
HUKJIOAJIKaHaX M IOJpa3/IeJICHHE LHMKJIOB HAa MAaJble, CPEAHUE IUKIIBI U MaKpPOLUKIIBL.
CtpoeHue HUKJIONpOoNnaHa, IUKI00yTaHa, IIMKJIONEeHTaHa, IUKIIOreKcaHa. MeTo ikl CHHTe3a
[UKJIONPOIIaHa, MUKJIO0yTaHa M UX MPOU3BOAHBIX. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB
COCAMHEHUN C TPEXWICHHbIM LHMKIOM. CHHTE3 COEAMHEHUW psla UUKIONECHTaHA U
LHKJIOTEKCaHa.

KondopmanmonHblii aHamu3 MUKIOTEKCaHa. AKCUAJIbHbIE U SKBATOPUAIbHBIE CBA3U
B KoH(popMaluu "Kpeciio" IUKIOreKCaHa.

AJIKeHBI

['omonoruueckuii  psna, oOm@as  MoJjekyisipHas  ¢opMmysia, H30MEpPUS U
HOMeHKNaTypa. [Ipupona nBoriHON CBsi3u. MeToapl CHHTE3a: NETMAPUPOBAHUE ATKAHOB,
AJMMUHUPOBAHUE TAJIOTCHOBOJAOPOJA W3 aJKWITAJIOTCHUIOB, BOABI W3 CIUPTOB,
JETaJOTEHUPOBAHUE BUI-IUTAION€HAIKAHOB. XWMHYECKUE CBOWMCTBA QJIKEHOB. Psn
CTAOMJIBHOCTH AJIKEHOB, BBIBEJCHHBIN Ha OCHOBE TETUIOT TUIPUPOBAHMUSI.

['ereporeHHOE ¥ TOMOT€HHOE THUIPUPOBAHHE AJKEHOB. OJEKTPO(HIbHOE
npucoeaudenre (Adi): ruaporajsoreHMpoBaHUE, THIpATAIMs, THapupoBaHue. [IpaBuiio
B.B. MapkoBuukoBa. OkuclieHne ajkeHOB A0 guoioB 1o Baraepy (KMnOy).
HcuepnbiBatoniee OkuciIeHHE alkeHOB ¢ mnomoinbto KMnOs. PanukanbHble peakuuu:
MPUCOCIMHEHHE OpOMHUCTOTO BOJOpoAa MO Xapamly (MEXaHu3M), aJUTUIbHOE
rajoreHupoBanue. Peakuus Burrtura, cTepeoCceneKTUBHOE BOCCTAHOBIICHUE aJIKUHOB.

AJIKMHBI

['omonoruueckuii psii, HOMEHKJIaTypa W wu3omepus. OOmas MoJeKyJspHas
dbopmyna. Ilpupona TpoiHoi cBs3u. [lomyueHue anerwieHa U3 KapOuja KaJlbLUs M
MUPOJIM30M  METaHa. XHUMHUYECKHME CBOWCTBA ankuHOB. [openHue. OkucneHue
MEpMAaHTaHATOM WM OuUXpoMaToM. OJEKTPODUIBLHOE TMPUCOCIUHEHHUE K aJIKHHAM.
CpaBHEHHE PEaKIIMOHHON CIIOCOOHOCTH aJTKMHOB U aJIKEHOB.

["anorenupoBanue, rUAPOraJIOreHUpOBaHEe, ruapaTanus ankuHoB (M.I". Kyuepos),
MIPUCOEIMHEHNE KapOOHOBBIX KHUCIOT. BoccTaHOBIeHWE alKWMHOB JO IHMC- W TpaHC-
aJIKEHOB. MeTo/Ibl CUHTE3a aJIKUHOB € MOMONIbI0 peakunil otmerienns. CH-KUcIoTHOCTh
alleTUJICHA, aJIKWINPOBAHUE TEPMUHAIIBHBIX AllETUJICHOB. ALICTHWICHUAbl HATPUS U MEIMU.
Marunuiiopranuyeckre mnpou3BojHble ankuHoB (OK.M. Homuy): ux modydyeHwe u
WCIIOJL30BaHNE B OPraHMYEeCKOM cuHTe3e. ['niapobopupoBanue alkuHOB. KoHaeHcamus
TEpMUHAIBHBIX QJIKWHOB C KeToHamMu H anpaerugamu (A.E. daBopckuii, B.Pemme).



AneTuneH-ajuieHoBass u3zoMmepuzanus. CMenieHrue TPOMHOW CBSI3M B TEPMHUHAIIBHOE
nojokeHrue. OKUCIUTENbHAS KOHJICHCALUS TEPMUHAIBHBIX QJIKWUHOB B IPUCYTCTBUHU
coJIer Meu.

/IneHoBbBIE YIJI€BOAOPObI

Tunber nueHoB. M301upoBaHHBIE, KyMYJIHPOBAHHBIE U CONPSKEHHBIC JUCHBI.
N3omepuss u HomeHkiarypa. Metonbl cuHTe3a 1,3-AMEHOB: ACTHAPUPOBAHKE AJIKAHOB,
nosyueHue OyragueHa o Jlebeneny.

byranuen-1,3, 0coOeHHOCTH CTpoeHHUs. XHUMHYEeCKHe cBoicTBa 1,3-/lueHoB.
['anorenupoBanue, TUAPUPOBrHUE M TuaporajgoreHuporanue 1,3-auenoB. 1,2- u 1,4-
IPUCOEANHEHHUE.

Peakuus [{unbca-Anpaepa ¢ aJIKEHaMH U aJIKWHAMH, CTEPEOXHUMUSI PEAKIUU U €€
IPUMEHEHHUE B OPTaHUYECKOM CHHTE3E.

OO6miast xapakTepUCTHKa BBICOKOMOJEKYJISIPHBIX coeauHeHuil. OOmas dopmyna.
Cpenusisi mosiekynspHas macca. CTpykTypa MOJUMEpOB: JMHEHHAsl, Pa3BETBICHHAS U
ceTyaTasi, peryJsipHas U HeperysipHasi.

[lonyuenune nonumepoB. MoHOMED, CTPYKTypHBIE 3BEHbs, nonmumep. Katmonnas,
aHUOHHAs, paIuKaIbHas MOJMMEPHU3aIINs U MOJUKOHIeH calus. CTeneHb MOJIMMEPU3aIiu.
[ImacTmaccel.

[Tonyuenue, xumudeckue U (HU3NYECKUE CBOMCTBA MOJMAITHIICHA, TIOJUIIPOIUIICHA,
MOJIUCTUPOJIA, TOJUBUHUIXIIOPU/IA, TMOJIMMETHIMETakpuiara, (HeHoahopMalibIeruaIHON
cMoibl. CHHTETHYECKHE BOJIOKHA: JIaBCaH, KalpOH, HEWJIOH, HUTPOH, 3HAaHT. Kayuykw:
MoJlydeHue, XuMuueckue U  ¢usmdeckue  cBoictBa. [IpuponHbie  BOJIOKHA.
CrepeoperynsapHocTb. CHHINOTAKTUYECKHUE, N30TAKTUYECKUE U aTAKTHUYECKUE TOJIUMEPBI.
["'omononumMepsl, COMOIMMEPHI, OJI0K-COTOTUMEPHI, IPUBUTHIE COTIOIUMEPHL. ['OMoIIenTHbIe
Y TETEPOLICTTHBIE TTOJIUMEPBI.

ApoMaTuyecKue yrijieBoJaopoabl

ApOMaTHYHOCTb. Konuenmus apOMaTUYHOCTH. [IpaBuno XIOKKEIS.
Apomartnueckue KaTHOHbI 1 aHHOHBI. CTpoeHne OeHzona. ®opmymna Kekyne. [lonydyenue:
KaTaJIMNTUYECKOe JIeTuAprupoBanue nukiorekcana u rekcana (H.JI. 3enunckuit). CBoiicTBa
aperoB. ['openme. Karaimuruueckoe TrUIpPUPOBAHHE apPEHOB, (HOTOXMMHUUYECKOE
XJIOpUpOBaHue OeH30a. PamukaibHOE TalOreHUpOBaHNE TOMOJIOTOB OeH30J1a B OOKOBYIO
rernb. OKUCIeHNE aTKUIIOEH30JI0B M KOHJIEHCUPOBAHHBIX apOMATHYECKUX YTIIEBOJAOPOIOB
0 KapOOHOBBIX KHCIIOT, albJerujoB U KeToHOB. dusnueckue cpoiicTBa. [lomydeHue
apOMaTUYECKUX YTJEBOJOPOJOB B MPOMBIIUICHHOCTH: KAaTAJIUTUUYECKUNA PUDOPMUHT
HedTH, mepepaboTKa KOKCOBOIO Tra3a M KaMEHHOYTOJIbHOW cMoOJjbl. Peakiuu kpocc-
COYETaHHS B ApPOMATUUYECKOM PSTY.

KonnencupoBanHble apoMaTUUeCKHE YTIJEBOJOPOJbI: HadTaauH, (QEeHaAHTPEH,
AHTpAIIEH, a3yJICH U Ap. AHHYJIEHbl. AHHYJICHbI apOMaTUYE€CKUE U HEAPOMATUYECKUE.
['eTeponyikanyeckue MATH W MIECTUWICHHBICE apOMaTHYECKUE COCAUHEHHS (IUPPOJI,
bypan, THO(EH, NUPUANH). AHTHAPOMATHYHOCTH HA TPUMEPE IUKIOOYyTaaueHa,
[IUKJIONPOTICHUJIAHNOHA, KaTUOHA IUKJIONEHTATUEHUIHNSA. DIEKTPODUIHLHOE 3aMEIlCHHUE.
HutpoBanue. Hutpyromme arenTtsl. HwutpoBanue OeH307la W €ro MPOU3BOJHBIX.
["anorennpoBanue. ['anorenupyromue areHThl. CynbhupoBanue. Cynbdupyronme areHThI.
AnkunupoBanue apeHoB 1o Opuupento  Kpadrcy.  ATKUTUpYIOIIME — areHTHI.
AnunupoBanue apenoB 1o @punento Kpadrcy. Amummpyromniie areHTsl.



OO0mue mpeAcCTaBiICHUS O MEXaHHM3ME pEeaKIUi SJIEKTPOPUIBLHOTO 3aMEIIeHUs
(Sg). IIpencraBneHre 0 G-KOMILICKCaX. BimsHue MpUpOJIbI 3aMECTUTENSI HA OPHECHTALIMIO
U CKOPOCTh peaklUud DIEKTPOPUIBLHOTO 3aMelIeHHs. DJIEKTPOHOJIOHOPHBIE U
AJIIEKTPOHOAKIIEITOPHBIE 3amecTuTeNd. CoryiacoBaHHasi U HECOTJIaCOBAHHASI OpPUEHTAIIUS
JIBYX WJIU HECKOJIBKUX 3aMECTUTENICH B apOMaTUYECKOM KOJIBIIE.

HyxkieodguibHoe 3aMellieHHe U JIMMUHUPOBAHUE

HyxneopunbHoe  3amemienuwe. OOmme  MOpencTaBiCHUS O  MEXaHHM3Max
HykiIeopuabHOro 3amenicHus (SN). MexaHu3M NPUCOSAWHEHHS W OTHICTUICHHUS SNAT,
OpUMEPBl pEaKUUi U aKTUBUPYIOUIEE BIUSHHUE SJIEKTPOHOAKIIENTOPHBIX 3aMECTUTENCH.
AHHMOHHBIE KOMIUIEKCHI Mel3eHreliMepa U UX CTPOCHUE.

Peakunn snumuaupoBanusi. Hanpasinenune snumuHupoBanusd. [IpaBuna 3alineBa u
lN'opmana. Kmaccudukanus mexaHusmMoB snuMmuHupoBanus: El, E2 w Ech. BnusHue
IPUPOJIBI OCHOBAHUS M YXOJAIIECH IPyNIbl HA HampaBiieHUE oTiieruieHus 1. KonkypeHuus
MPOLIECCOB HYKJICO(PUIBFHOTO 3aMEIIEHUs U STUMUHUPOBAHUS.

KapOenbl - 4acTUIBI C JIBYXKOOPAMHUPOBAHHBIM aTOMOM yriiepoza. lloHsitue o
KapOeHoH1ax.

AJIKWJI- M apUIITrajJoreHubl
Mertonpl cuHTE3a QJIKUITAJIOINEHUIOB: PAIUKaIbHOE TAJIONEHUPOBAHUE AJIKAHOB,
NPUCOEANHEHNE TaJOT€HOBOJOPOJIOB K aJKeHaM, THAPOOOPUPOBAHUE C MOCIEAYIOLIUM
3amenienneM, 3amemenne OH-rpymmsl B cimprax, peakuus boponnHa-XyHCaOuKKepa.
MeToapl cHHTE3a apUITaJIOT€HUI0B: APOMAaTHYECKOE ANEKTPOPUIBHOE 3aMELICHHE,
peakuust boponnna—XyHcIMKKepa, npeBpanieHust cojei nuasonus (peakuuu lllumana,
3anpaiimMepa, ['atTepmua).

Mertajioprann4eckue CoeAUHEHUs
JIuTnii 1 MarHUMOPraHWYECKUE COECNUHEHMS. MeTolnbl CHUHTE3a: B3aUMOJCHCTBUE
MeTaJula ¢ AJIKWI WM apwirajioresuaamu. 1Iporonns ankui- 1 apuiaMardiil TajloreHu10B.
IIpencraBnenne o  mkane  CH-kumcmotHoCcTM — yromeBomoponoB.  Jluthii
MarHAMOPraHUYECKUE COENMHEHUS B CHHTE3€ YIJIEBOAOPOJOB, CIUPTOB, AIbIECTHIOB,
KETOHOB, KapOOHOBBIX KUCHOT. [nankun u nuapunkynpartsl. [lonydeHue u nmpumeHeHue
ATUX KOMIUIEKCHBIX COCINHEHUH, B TOM YHUCIIE, B ADOMATUYECKOM CHHTE3E.

OKcUNIPOU3BOAHBbIE

OpHOoaTOMHBIE CHUPTHL. ['OMOJIOTMYECKHI psifl, Kilaccudukanus, H30Mepus u
HOMEHKJIaTypa. MeToabl TOJIydeHHUs: U3 aJKEHOB, KapOOHWJIBHBIX COCIUHCHUH,
rajoreHajikaHOB, CJIOXXHBIX A(PUPOB M KApOOHOBBIX KHUCIOT. IIpOMBINLIEHHBIE METOIbI
MOJTYy4YEHHUS CTUPTOB.

CgoiictBa criuptoB. CrniupThl, Kak cinadbie OH-kuenotsl. CupThl, KaK OCHOBAaHUS
JIptonca. 3amelleHUe TUAPOKCHIHBHOM TPYIIBI B CIUPTaX Ha rajoreH (moja JercTBUEM
rajJjioreHOBOJIOPOJIOB, TaJloreHu10B ¢Gocdopa, XJIOPUCTOro THUOHMIA). ['opeHne crnupToB.
OkucieHue MNEPBUYHBIX CHUPTOB JI0 albJICTUIOB U KapOOHOBBIX KHUCJIOT, BTOPUYHBIX
CIIUPTOB JIO KETOHOB.

Mexanm3mbl Syl, Sy2 u crepeoxwmus 3aMmerneHus. Jlermaparamus CIHAPTOB.
JIByXaTOMHBIE CIIUPTHI.



Meronpl cuHTe3a. (CBOWCTBA: OKHUCIEHHE, AaUWJIMPOBAHUE, JETHAPATALIUS.
OxucnurensHoe pacuierieHue 1,2-auonoB (MlogHas KUCIOTa, TETpaaleTrar CBUHIA).
[InHakoIMHOBAs MEPETrPyNIUPOBKA.

Tpexaromusie criupTsl. [ nnepud. [lomyyenue u CBOMCTBA.
®enobl. KymMonbHBIN ciocob noixyyeHus GeHona B MpOMBIILIEHHOCTH.

[Tomyyenue ¢eHONOB MeToAaMH IIEJIOYHOIO IUIaBJICHUE AapeHCYJIb(OHATOB,
3aMEIIECHHs] TrajoreHa Ha THIPOKCWI, TUAPOIU30M coJied apwiaua3onusd. CBoiicTBa
¢denonoB. @enonpl kak OH-KUCTOTHLI.

CpaBHeHHE KUCIOTHOTO XapakTepa (eHOJIOB U CIIUPTOB, BIUSHUE 3aMECTUTENCH Ha
KHCIOTHOCTh (peHonoB. OOpazoBaHUE MPOCTHIX U CIOXKHBIX 3PUPOB (eHonoB. Peakiuu
ANIEKTPOPIIBHOTO 3aMEIICHUs B apoMaTHueckoM sjape ¢enosoB. lleperpynnupoBka
CIOXHBIX 3¢upoB ¢eHonoB B 2- u 4-auundenonsl (meperpynmnupoBka Dpuca).
Kap6okcunupoBanue (hEHONATOB MIETOYHBIX METAIOB JUOKCHUIOM yriepona (peaxius
Konw6e-l1Imutrra). dopmynupoBanue (eHONOB: AEUCTBUE XJIOPOHOPMOM B HICIOYHOU
cpene (peakuus Pelimepa-Tumana), aeiictBue numerundopmamuaa B npucyrctsun POCI;
(peakuusa Bunbscmaiiepa-Xaaka). IleperpynnupoBka aIIOBBIX 3(QHUPOB  (EHOJIOB
(peaxmus Kisiiizena).

[Ipocteie 3¢upsl. [lonydyeHne 3pupoB METOAOM MEKMOJIEKYIISIPHOM Jeruaparanus
cnuptoB. CBOMCTBA MPOCTBIX I(PUPOB: 00pa30BaHUE OKCOHMEBBIX COJIEH, pacIIeryIeHHe
kuciotamu. [lomydenue 3¢pupoB 1o peakunu BunabsiMcoHa U aJIKOKCUMEPKYPHPOBAHUEM
ankeHoB. [{ukinueckne d>¢upsl. Okxcupansl. CnocoObsl mnonyuyeHusa. Packpbitue
OKCHPAHOBOTO LIMKJIA MMOJ IEUCTBUEM IEKTPO(DUIBHBIX U HYKICOPHUIbHBIX ar€HTOB.

AsmndaTudeckne 1 apoMaTHYeCKHe AMUHBI

Hutpoankansl. MeTonbl CMHTE3a M3 AJKWITAJTIOTCHHUIOB (aMOUAEHTHBIA XapakTep
HUTPUT-HOHA), HAITPOBAHUE aJKaHOB 110 KoHOBaNOBY.

Crpoenne HuTporpyrmmsl. CBOMCTBA HUTPOAJIKAHOB: KUCIOTHOCTh U TayTOMEPHUS
HUT-POAJIKAaHOB, PpEaKIUU HUTPOAIKAHOB C a30TUCTOM KHCIOTOW, TaJOr€HaMH,
KOHJEHCAllUsd C KapOOHWIbHBIMM COEAMHEHHUSMH, BOCCTAHOBJIIEHUE B  aMHUHBI.
ApomaTHYeCcKME HUTPOCOEIMHEHHS. BOCCTaHOBJIEHME HHUTPOApEHOB B KUCIOW U
niesioyHo  cpene.  I[IpomexyTodHble  NPOAYKTBI  BOCCTAHOBJIEHHMSI  HUTPOTPYIIIIBI
(HMUTPO30COEIMHEHUS, APWITHIPOKCUIAMUHBI, a30KCH-, a30- U TUIPA30-COCIUHEHUS).
ben3uauHoBas neperpynmnupoBKa.

Knaccudukanus, wu3zomepus, HOMEHKJIATypa aMHHOB. MeToabl TOJyYEHHUS:
ANKWIMPOBAHHE aMMHaka M aMuHOB 1o ['opmany, ¢ranumuaa kamus (I'abpusib),
BOCCTAQHOBJICHHE Aa30TCOJAEPKAIIMUX MPOU3BOJHBIX KapOOHWIBHBIX COCIUHEHUH U
KapOOHOBBIX KUCJIOT, HUTPOCOEAMHEHUH, AJIKUIIa3UI0B.

[leperpynnupoBku ['opmana u Kypuuyca. BoccraHoBuTenbHOE aMUHUPOBAHHE
KapOOHUJIBHBIX COEIMHEHUHN. B3aumopeiicTBue anbIerujioB U KETOHOB C (opMHaTOM
ammonus (Jleikapr).

CrpoeHre aMMHOB. XHMHUYECKHE CBOIMCTBA. AMHHBI Kak OCHOBaHHUs. CpaBHEHHE
OCHOBHBIX  CBOICTB MEpPBUYHBIX, BTOPUYHBIX, TPETUUYHBIX aNU(pATHUECKUX U
apOMaTHYECKUX aMUHOB. BiusHMe Ha OCHOBHOCTh aMHHOB 3aMECTUTENEN B
apOMaTHYECKOM siApe. AJIKMIMPOBAHME W AIMUIMPOBAaHUE AaMHUHOB. TepMuUYecKoe
pa3joXeHHe THIPOKCHIOB TeTpaankuiamMmMonus mo [opmany. Wnentudukauus u
paslieJieHue  NEpPBUYHBIX, BTOPUYHBIX U  TPETHYHBIX AaMHHOB C  IOMOIIBIO
6enzoncynbdoxiopuaa (mpobda Xuncoepra).



B3auMopeiicTBue MEpBUYHBIX, BTOPUYHBIX W TPETHUYHBIX alU(PaTUYECKUX U
apOMaTUYECKUX aMUHOB C a30TUCTOM KUCIOTOMN. Peakiinu 31eKTpo@uiibHOro 3aMeIeHus B
OEH30JIbHOM fJIp€ ApOMATUUYECKUX aMUHOB, 3aIIUTa AMUHOTPYIIIIHI.

Juazocoenunenus. O01Me npeacTapieHus 00 anupaTudecKux JMa30COoeIUHEHUSIX.
JlnazomeraH, JUa30yKCyCHBIM d3¢up. ApomMaruyeckue auasocoequHeHus. Peaxuuu
JIMA30TUPOBAHMS MIEPBUYHBIX APOMATHYECKUX AMHHOB.

Peakuuu nauazocoeMHEHM C BBIACICHUEM a30Ta: 3aMEHa JIUa30TPYNIbl Ha
THAPOKCUJI, TaJOTeH, IWaH, HUTPOTPyNIy W Bomopoj. Peaknum awmazocoemuHeHuin 6e3
BBIJICTICHUS a30Ta: BOCCTAHOBIICHHUE 10 apUITHIPA3UHOB, a30COUYETaHUE. A30OKPACUTEIIH.

KapOouubHblie coeIMHEeHUs

Anpaerunpl U KeToHbl. M3omepus u HoMmeHkiatypa. CTpoeHue KapOOHHIIbHOM
TPYIIIbL, €€ MOJSAPHOCTh U MOJISPU3YEMOCTh. BIMsgHNE MPUPOABI U CTPOEHUS paguKalia Ha
AKTUBHOCTb KapOOHWJIBHOU IPYIIIHI.

Mertonpl TONMy4YeHHsI aNbIETUAOB M KETOHOB W3 COMPTOB, ITPOU3BOJHBIX
KapOOHOBBIX KUCJOT, aJIKCHOB (030HOJNU3), AIKUHOB (TMAPOOOPUPOBAHKE, THAPATALUS 110
KyuepoBy), Ha OCHOBE METaJUIOPraHUYECKUX COCAUHEHUM. AUWIUPOBAHHE U
bopMIWIMpOBAaHUE  ApOMATUYECKUX  coeauHeHuid.  [IpomeblnuieHHOE — MOdy4YeHue
dopmanbreruaa, — auneranpaeruna  (Bakep-mpomecc) M BBICHIMX — allbJETHJIOB
(rupo@opMUTUPOBAHHE).

Xumuyeckue cpoiicTBa. OOIIME MpENCTaBICHHUS O MEXaHM3ME HYKIEO(PUIBHOIO
NPUCOEANHEHUS MO0 KapOOHWJIBHOM TIpynmne anbAeruoB U KeTOHOB. KUCIOTHBIA U
OCHOBHOHM KaTaJu3. BOCCTaHOBIIEHME QJIBIETUIOB U KETOHOB JI0 CIIUPTOB, PEArcHTHI
BoccTaHOBJIEeHMS; BoccraHoBieHue C=0O rpynnel 1o CH, rpynmsl: peakuum Kuxnepa-
Bonbda u Kiiemmencena.

Kero-eHonbHast Tayromepus. EHonM3anus anbpAerHOB U KETOHOB B PEAKLMIX
rajoreHupoBaHus. KHCIOTHBIM W OCHOBHOM Karalin3 eHoiu3zauuu. KeTo-eHoibHas
TayTOMepus KETOHOB, 1,3-mukeToHOB U 1,3-keTo3(upoB. J[BoiiCTBEHHAs peakUHUOHHas
CIIOCOOHOCTh €HOJSAT-MOHOB. AJKMJIMPOBAHUE U ALIMJIMPOBAHUE €HAMUHOB.

Non-pagukanbHas quMepusanus ajlbJETHIOB U KETOHOB. OKHUCIIEHUE albIETUIOB,
peareHTbl OkucieHusa. OKHCIIEHHE KETOHOB NepKHucioTaMu 1o banepy-Bumurepy.
JucnponopuronrpoBanue anpiaernioB no Kanuunmapo (mpsiMas M IepeKpecTHas
peakuuu). AJbJOJIBHO-KPOTOHOBAsI KOHAEHCAIMSl ajJbAETUJI0B U KETOHOB B KHUCIOH U
IIEJIOYHON cpele, MexaHu3M peakuud. HarpaBieHHass anb J0JIbHAS KOHJIEHCAIUA
Pa3HOMMEHHBIX aJBACTUIOB C MCIIOJIb30BAHUEM JIMTUEBBIX €HOJATOB. KonzaeHcauus
aJIbJIETUJIOB U KETOHOB C MaJOHOBBIM 3(DMpOM U JAPYTUMHU COCIUHEHUSIMU C aKTUBHOM
METUJIEHOBOM TpyINIod. AMWHOMETWIMPOBAHUE aJbJACTHIOB M KETOHOB (peakius
Mannuxa). benzonHoBasi KOHIEH Al

HenpenenbHble anpaeruapl M KETOHBL. MeToabl MOJMyd4eHUs; KOHICHCALMH,
OKHCIICHHE aJUTHIIOBBIX cnupToB. Peakunuu 1,2- u 1,4-npucoegunenus. ConpskeHHOE
MPUCOEIMHEHUE EHOJIATOB W eHaMuHOB (Muxasnb). BoccraHoBieHue HenpeaenbHbIX
KapOOHWJIbHBIX COCTUHEHUH.

KapOoHoBbie KMCJI0THI

Kap6onoBbie kucnoTsl. Knaccudukanus, HoMeHKIaTypa, n3oMepusi. MeTo sl
CUHTE3a: OKUCIICHUE IEPBUYHBIX CIIUPTOB U AJIBJIETUIOB, AIKEHOB, AJIKWHOB,
ANKUIOEH30JI0B; THAPOJIN3 HUTPUIIOB U IPYTUX MPOU3BOIHBIX KAPOOHOBBIX KUCIIOT.
IlonydeHune MypaBbUHON U YKCYCHOU KHCJIOT.



CrpoeHne KapOOKCHIBHOM rpynnbel M KapOokcuiaT-uoHa. PU3NKO-XUMUYECKHE
CBOMCTBAa KHCJOT: acconmanus, aucconranus. KHCIOTHOCTb, €€ 3aBUCUMOCTb OT
MHAYKTUBHBIX 3((EKTOB 3aMECTUTENEH, OT XapaKTepa W IOJOKEHUS 3aMEeCTHTENEeH B
JIKWIBHOM 11eTIM U OEH30JIbHOM SIpE.

["amorennpoBanne kuciaor no Il'emo-Donbrapay-3enuHckomy. I[Iuponutuueckas
KETOHM3ALMs, JIEKTPOJIN3 coiell KapOOHOBBIX KHUCO0T 1o Konb0e, nekapOoKkcuiInpoBaHue
o boponuny-XyHCIUKKEDY.

CuHTE3 Ha OCHOBE METAJUNIOOPTaHWYECKUX COCIMHEHUMN; CUHTE3bl Ha OCHOBE
MaJIOHOBOT'O U alleTOYKCYCHOI'O 3(pUpoB.

IIpou3BogHbIE KAPOOHOBBIX KHCJIOT

[lonmyyeHnne  rajoreHaHTHIPUAOB C  TOMOINIbIO  rajoreHusoB  (ocdopa,
TUOHWIXJIOpUJA, okcanuixiopuaa. CBONCTBa: B3aUMOJACHCTBHE C HYKJICOPUIbHBIMU
peareHTamMu (BoJa, CIHUPTHI, aMMHAK, AaMHUHBI, TUIPA3WH, METAUIOOPTraHUYECKUE
coequHeHus). BoccraHoBiieHHE 10 anbAeruioB MO Po3eHMyHIly M KOMIUIEKCHBIMU
TUIpUJaMU  METAUIOB. B3anmmoaelcTBHME HA30ME€TaHa C TAJIOTCHAHTUIPUIAMHU
KapOOHOBBIX KUCIIOT - TOMOJIOTH3aIMs KApOOHOBBIX KUCIOT (peakiust ApHaTa-AlcTepTa).

A"ruapuasl. MeTonpl NONYYEHMS: AEruapaTanus KUCIOT C nomoubo Py0s;
alUJIMpOBaHUE COJied KapOOHOBBIX KHCJIOT XJOpaHTUJpujaMu. Peakiuuu aHTUIPUIOB
KHCJIOT C HyKJIeo(uIamMu.

Peakmust Ilepkuna. [lermaparainus KHUCIOT € TOMOIIBIO (PTaTeBOro aHTHAPHUIA.
Keren. [Tonyuenue u cBoiicTna.

Cnoxnble 3¢Qupbl. MeToabl MOMy4YeHUs: HTepuUKalusg KapOOHOBBIX KHUCIOT
(MexaHu3M), aIIMPOBAHUE CIUPTOB M MX aJKOTOJSATOB AlMITaIOTEHUJAaMU U
aHTUJIPUIaMU, AIKWIMPOBAaHUE KapOOKCUJIAT MOHOB, PEAKIIMM KHUCJIOT C JAUA30METaHOM.
Peakiuu ciioxHBIX 3QUPOB: THAPOIN3 (MEXaHU3M KHUCIOTHOTO M OCHOBHOI'O KaTaliu3a),
aMMOHOJIU3, TTepedTepruduKaIms.

B3aumopeiicTBue  CIOXHBIX 3(UPOB C€ MarHuii M JIMTUAOPraHUYECKUMHU
COEIMHEHUSAMH, BOCCTAHOBJIEHUE JO CIHUPTOB U AJbJETUJIOB KOMIUJIEKCHBIMA THUAPUIAMHU
MeTaIIOB; cioxkHodpupHas (JI.Knsii3eH) u annionHoBasi KOHACHCAIIUN.

AuLeToykCcycHbIM 3(hUp W €ro HCHojiab30BaHWEe B cuHTe3e. KeTo-eHonbpHas
tayromepus 3gupoB 1,3-keTokucnoT u 1,3-1UKeTOHOB, aMOUJICHTHBIM XapaKTep €HOJISIT-
noHa. Amuzsl. CtpoeHue kapOaMOWIBHOU rpymnmbl. MeToabl MONIyYeHUs: alluIupOBAHNUE
aMMUaka ¥ aMHUHOB, THPOJM3 KapOOKCUJIATOB aMMOHUS, THAPOJIU3 HUTPHIOB,
MeperpynnupoBka okcuMoB 1o bekmany, CBoicTBa: THAPOIN3, BOCCTAHOBIECHUE MO
aMUHOB, JIETUpaTals aMUI0B.

[Tonsitue o cekcreTHbix neperpynnupoBkax (['odpmana, Kypuunyca, [llmuara).

Hutpunbl. MeTonbl TONydeHHs] HUTPWIOB: JErHApaTanus aMHJIOB KHCIOT (C
nomoineio P20s, SOCl,, POCIs), ankumupoBaHue IMaHua-woHa. CBOWCTBA: THAPOJIH3,
aMMOHOJIM3, BOCCTAaHOBJIEHME [JI0 aMHHOB, B3aUMOJCWCTBHUE C MarHui "
JIMTUAOPTAHUYECKUMHU coenHeHnsiMu. Peakuus Putrepa.

JIByXOCHOBHBIE KHCJIOTBL. MeETOAbl CHUHTE3a: OKHUCIUTENIBHOE pAaCIICIICHUE
IIUKJI00JE(DUHOB U IMUKIMYECKUX KETOHOB, OKHCJIEHHE MOJHAIKUI0eH3050B. [1]aBeneBas
KHUCJIOTa, TUATUIIOKCAJIAT B CJIOKHOA(UPHON KOHIeHCaIluu. MajoHOBast KUCIOTA: CUHTE3bI
C MaJOHOBBIM 3dupom. AnumiioBas kucioTa. Kongencauus Jluxkmana. ANUIOUHOBAs
KOHJIeHcaIusl d(PUpoB JTUKAPOOHOBBIX KHUCJIOT KaK METOJ CHHTE3a CPEIHHUX IHMKIOB U
MakponukiioB. draneBas u TepedTaieBas KUCIOThI, MPOMBIIIIEHHBIE METOIbI TIOTYICHHS.
dTaneBblii aHTUAPUI, GTATUMHUI U €0 UCTIOIH30BAHNUE B CUHTE3E.



HenpenenbHble KUCIOTh. MeToAbl CUHTE3a: JEruapaTalus OKCHUKUCIOT, PeaKlus
Kuésenarens, peakiusi Buttura, peakius [lepkuna. @ymapoBas 1 MajJeMHOBAsi KUCJIOTHI.
AueruneHanKapOoOHOBast KUCIOTA.

Kupsbi

Jlununel u ux 6uonornueckas poib. Knaccupukanus TMnuaoB: KUPHBIE KUCIOTHI,
BOCKa, cTepouibl, pochomunuasl. CTpykTypa HochonunuaoB: IIUIEPUH, HACHIILIEHHBIE U
HEHACBIIIEHHbIE )KUPHBIE KUCIOTHI, OJIIPHBIE TPYIIIIHI.

CpoiictBa (B TOM umcie amM(PUPUIBHOCTE) M PacHpOCTpPaHEHUE B MPHUPOJIE.
OcCHOBHBIE MPEJACTABUTEIN TPUALMITIUIEPUIOB, (POCPOIUNUIOB, CTEPOUJIOB U BOCKOB.
Camoopranuzanusi aM@uUIBHBIX JIMOIUJIOB B  BOJHBIX pacTBOpax: MHUIIEIUIA,
MeMOpaHHbINA OUCIOH, TunocoMa. CHHTETUYECKHE aHAJIOTH TPUPOAHBIX JIUMKUIOB - [TAB.

AMMHOKHCJIOTHI U 0€JIKH

Homenknatypa o-amMuHOKUCIOT. [lpuponnbie a-aMUHOKUCIOTHIL. CTpykTypa u
CBOMCTBAa OOKOBBIX paJUKalIOB. XHPATbHOCTh AMHUHOKHUCIIOT, OOpa3yIoIIMX OCJKHU.
KucinoTHO-0CHOBHBIC CBOMCTBA, aM(oTepHOCTH MIPUPOIHBIX aMUHOKHUCJIOT.
N3osnexkTpuyeckass ToYka. XHMUYECKHW CHUHTE3 O-aMUHOKHUCIOT W  pa3deieHUe
paueMuyeckux (hopm.

XUMHAYECKHE PEAKIUMHA  (-aMHUHOKHCJIOT: PEAaKUUH aMHHOTPYII, pPEakiuu
KapOOKCHJIBHBIX TPYMI, OKHCIeHHEe amMuHOKHMCIOT. Ilemtmanas cBsi3b. Homenkiarypa
nentugoB. benku. IlepBuuHasi, BTOpUYHAsA, TPETUYHAS M YETBEPTUYHAS CTPYKTypa
O0enkoB. (OCHOBHBIC TPHUHIUIIBI XHMHYECKOTO CHHTE3a TIOJIMICHTHIAOB:  3alllyTa
aMUHOTPYIINBI U aKTUBAIMSA KapOOKCHUIBLHOM rpynmbl. TBepaoda3Hblii CHHTE3 MENTHIOB.
OO611Me TPUHIIKITBI OIIPEICIICHUS TIEPBUYHON CTPYKTYPHI IMENTHIOB K OCIIKOB.

DepMeHThI
[Tonstue o (¢depmentax wu (epMeHTaTHBHOM Karanmse. Kartamurtuueckas
aKTUBHOCTh. THIBI peakiuii, Karanu3upyembix depmentamu. OCHOBBI Kilaccu(PUKaUU
dbepmenToB. OCHOBBI KHHETUKH (hePMEHTATUBHOTO KaTanu3a. MTHruOUTOps: 0OpaTuMbie U
HeoOpaTUMble, KOHKYPEHTHbIE U HEKOHKYPEHTHBIC.

YrieBoabl

Monocaxapuasl 1 noiaucaxapuabl.  Knaccudukamus U CTEPEOXUMMUS
MOHOcCaxapuaoB. AlbA03bl U KeTo3bl. lIpencrtaBieHne anbpao3 U KETO3 B MPOCKIUU
Oumepa. [luknuyeckue MosyaueTany aiabl03 M IOJYKETAIM KETO03 - NUPAaHO3bl M
dbypanosbl. [lpoeknuu Xeyopca ns IUKIMYECKHMX MOHOCaxapuaoB. TayTtomepus
[UKJIMYECKUX U OTKPBITHIX (JOPM B PACTBOPAX MOHOCAXAPUIOB, MYTApOTAIUsl TIIOKO3BI,
KoH(opMaIuy mupaHo3HOro nukia. Peakiuu MoHOCaxapuiaoB.

[Tomyyenune rmmko3ugoB. CHHTE3 MPOCTHIX U CIOXKHBIX A(UPOB MOHOCAXAPHUIOB.
Oxkucnenue aipao3 A0 albJOHOBBIX, AJIbIIYPOHOBBIX M CaXapHbIX KHUCIOT, JTAKTOHHU3ALIMS
aJIbJIOHOBBIX KHUCJIOT. McuepnbiBaromiee OKUCICHUE MOHOCAXapHuJA0B HMOJHOW KHCIIOTOM.
OOpazoBaHue 03a30HOB TpH  B3auMoieiicTBUM ¢  (eHunruapazuHoM. Cunres
MoHocaxapuaoB o Kunmnanu-®Guimepy u aerpananus no Bomo u Pyddy. ducaxapuabt
(6uo3kl): MaILTO3a, 111001034, JIAKT03a, caxapo3a.

[Tonucaxapuasl — LEUIION03a, KpaxMall, TJINKOTEH.



HyxkJ/ienHOBbIE KHCI0ThI

HykneunoBsie kucnotsl. IlepBuunas crtpykrypa JHK wu PHK. Crpoenue
HYKJIEOTUJIOB U HYKJI€03uJ0B. Pubo3a u nezokcupubosa. ['eTeponukiinyeckre OCHOBaHUS,
BXOJIAIIIME B COCTaB HYKJICOTUIOB: MypUHBbI U TUPUMUANHBL. 5'-3'-DochonudrpupHas cBs3b
MEXy OCTATKAMH HYKJIEOTHJIOB.

AT® - ocHOBHasI SHEpreTUYECKas «BAJIIOTa» KIETKH. Makpospruueckas CBs3b.
[IpeacraBneHre 0 CEKBEHUPOBAHUU (ONPEAECICHUH HYKJIEOTUIHON MOCIEI0BATEIBHOCTH)
HYKJICMHOBBIX KUCJIOT. MakpoMoJieKyJispHas (BTopuuHas U TpetuuHasi) ctpykrypa JJHK.

JBoiiHasg cnupane YorcoHa u Kpura. KomruiemeHTapHble B3aMMOJECHCTBHS
Hykieotu10B B JIHK.

BuramMuHbI
ButamMuHbI - crienuaabHBIM Kjace OMOJIOTHYECKH BaXKHBIX coeauHeHUN. OCHOBHBIC
peACTaBUTENIM Kiacca (THaMUH, puOOQIIaBUH, HUKOTMHAMUJI, TTAHTOTEHOBAsl KHCIIOTA,
nuankoOanamuH, L-ackopOunoBas kuciora, Butamunbl A, D, E u K). [enenue
BUTaMUHOB Ha BOJIO- U ’KUPOPACTBOPUMBIE.

1. DOPMBI ATTECTAIIUU U ONEHOYHBIE MATEPUAJIbI

Bun
®opMbI KOHTPOJIS Bubl OLIEeHOYHBIX MATEPUAJIOB
aTTrecTanun
Pe3ynbpTaTh BbINIOJIHEHUS | PemieHne  3amad  KOHKYPCHOTO
Bxonsmas KOHKYPCHOW  paboThl Wi | oTOOpa,  pe3yJabTaTbl  JIMYHBIX
PEUTHHT Ha OCHOBE | JOCTHKECHUU

HMHAWBUYaJIbHBIX I[OCTI/I)KGHI/Iﬁ

VYyactue B pemennu 3amad, B | Cmada  3amad,  OTYETOB IO
Texymass | BBITOJIHEHUW  MPAKTUYECKUX | BHIMIOJTHEHHBIM paboTam
pabor

PeuTuHr yuactHuka, yyactue B | baiuiel 32 pemieHue 3agad U
3aKJTIOYUTEIILHON OJIMMITUAIC | BHITIOJHEHUE MPAKTHUECKUX padoT.
Pesynbratel  pemienue 3a7a4
3aKIIOUYUTEIILHOU OJIMMITHAbI

HroroBas




V. OPTAHU3AIIMOHHO-ITEJATOT'HYECKUE YCJIOBUS
PEAJIM3ALIMU ITPOI'PAMMBbI

4.1. Y4yeOHO-MeTOAMYeCKOe U HHPOPMALIMOHHOE o0ecnedyeHne MPorpaMmbl

Oprannyeckasi XuMus

1. PeytoB O.A., Kypu A.JL., bytun K.II. Oprannueckas xumus. B 4 4. M.: bunowm, 2007
2. Moppucon P., boiing P. Opranmueckas xumus. M.: Mwup, 1974, mnepeBoa ¢
aarnuiickoro JlempssHoBra B.M., Cmuta B.A., mox. pen. Kopoourunoit 1.K.
Jonathan Clayden, Nick Geeves, Stuart Warren. Organic Chemistry, Paperback, 1234
pages, 2" Edition, 2012, Oxford University Press.

Xapsyn JI., Mak-Kennpuk [lx., Yautxen P. Harnsnnasa oprannueckas xumus. M.:
I'SOTAP-Menua, 2008

JIn JIx.Jlx. UmeHnble peakuuu. MexaHu3mMbl OpraHUYECKUX peakuui. M.: buHow,
2006.

Caiikc II. MexaHu3Mbl peakiiui B opranndeckor xumun. M.: Xumus, 1991.
JluanioB M.B., Kypu A.JL., Yenpako A.B.: 3amaun no opraHuyecKOd XHUMHUU C
pemenusimu. M.: bunowm, 2014
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8. BacunreB B. II. Anamutnueckas xumus. JlabopaTopHBIA TPaKTUKyM: ydeOHOE
nocobue s By3oB. / B.II. Bacunber, P.I1. Mopo3zoBa, JI.A. Kouepruna, moj pen.
B.I1. BacunbeBa. M.: [Ipoda, 2006. — 414 c.

9. Bacunse B. II. Anamutuueckas xumus. B 2 xH. Ku.l Tutpumerpuueckue u
rpaBUMETPUUECKUNA METOJbI aHaiau3a. y4eOH. Il CTy[A. BY30B, OOyYaroOlIUXCS IO
xuMUKO-TexHo. cret. / B.I1. Bacunses. M.: [Ipoda, 2009. — 366 c.

10.Bacumnbes B. I1. Ananurudeckas xumud. B 2 ki, Ki.2 Ou3uko-xuMuuecKkue METOIbI
aHanu3a. y4eOH. JJid CTYyJ. By30B, OOyYalOIUXCS MO XMUMHKO-TEXHOJ. cren. / B.IL.
Bacunwes. M.: [lpoda, 2005. — 383 c.

11.BacunbeBa H.B., Ilpaktuueckue pabGoThl 1O OpPraHUYECKOW XHUMUHU. Mablit
npaktukyM. M.: [IpocBemenne, 1978. — 304 c.

12. TI'panabepr U.U. Ilpaktrueckue pabOThl U CEMUHAPCKUE 3aHATHUS TIO OPTaHUYECKOU
xumun: [Tocobue s crya. By3oB. M.: [lpoda, 2002. — 352 c.

13.30onuc C. A., Mazypos C.M. JlabopaTopHO-IEKIIMOHHBIE OMBITHI U
JIEMOHCTpAIMOHHBIE MaTepualbl o opranndeckoit xumuu [ Tekcr] / C. A. 3onuc, C.
M. Ma3sypos. - 2-¢ u3., uchp. u aom. — M.: Bercmn. mkomna, 1961. - 721 ¢c.Unsun
M.A., KoneB B.H., Unbuna E.C. YuebHo-MeToanueckoe nocoore «OpraHndeckuii
cuntes. Yactes 1.». HoBocubupck: Penakunonno-uzgarensckuii nentp CYHI[ HI'Y,
2007.-96 c.

14.Opranuueckuit cuHTe3: Yueb. nocodue Jjsi CTyICHTOB TeJl. UH-TOB MO XUM. ¥ OHOJI.
crnetn. / H.B. Bacunbera, T.A. Cmonuna, B.K. Tumodeesa u np. M.: IIpocsenienue,
1986. — 367 c.

15.0cHOBBI AaHATUTUYECKON XUMHH: TIpakTHIecKoe pykoBoaAcTBo / FO.A. bapOnat; mon
pen. akan. FO.A. 3omotoBa. — M.: Jlaboparopus 3nanuii, 2017. — 462 c.

16.ITpaktukym mo opranudeckoit xumuu / B.W. Tepenun [u ap.].; mox pegaknuen
axkagemuka PAH H.C. 3edupoa. — M.: BUHOM. JlaGopaTtopus 3Hanuii, 2010. — 568
C.



17.Xapuronos }0.4., Ananutuyeckas xumus. AHanutuka 1. OO1iue TeopeTudeckue
ocHoBbl. KauecTBeHHbIl aHanu3: yueOHuk / FO.5. XapuToHoB. — 6-€ u3n., ucnp. u
nor. — M.: I'90TAP-Menua, 2014. — 688 c.

18.XaputonoB 10.4., Ananutuueckas xumusa. AHanutuka 2. KomudecTBeHHBIN aHANuU3.
®u3nKo-xMMUYecKue (MHCTPYMEHTAIbHbIE) METOAbl aHanu3a: ydeOnuk / FO.S.
XapuToOHOB. — 6-¢ u31., ucnp. u nom. — M.: I'90TAP-Menaua, 2014. — 656 c.

19. Xaputonos 10.4., I'puropseBa B.1O., Ananutnyeckas xumus. [lpaktukym: yuebHoe
rmocobue. — M.: I'DOTAP-Meana, 2009. — 296 c.

20. Xpamkuna M.H. Ilpaktukym o opranuueckomy cunresy. 1Usa. 4-e, ucmp. JL.:
«Xumusa», 1977. — 320 c.

4.2. MaTepuajibHO-TEXHHYECKHE YCIOBHS PeaIu3alli MPOrpaMMbl

[lepeuenr HeoOXomuMOro OOOpPYIOBaHUS W MaTEpPHAIOB I  peaTu3alliu
IPOTPaMMBI.

Hocka, Men, mepuonudeckas TabauIa, MTOTOTHUTEIbHBIC TAOJIUIBI (TPUBHAIBHEIC
Ha3BaHUsl OPTAaHUYECKUX BEIIECTB, HOMEHKIIATypa paJuKaioB U (YHKIIMOHATIBHBIX TPYIIIL,
DHEPTUS CBSA3EH WM T.J.), CIIPABOYHHKH (HU3UKO-XMMHYECCKUX BEJIMYMH, MPE3CHTAIUA K
JIEKIIMOHHOMN YaCTH 3aHATHH, METOUYCCKUC Pa3paO0TKH K 3aHITHSIIM.

HudpoBoe obecrneueHre s JUCTAHIIMOHHBIX 3aHATHM: TIPOGKTOP M  IKpaH,
MEPCOHAJIBHBIN KOMITBIOTEP C BO3MOYKHOCTBIO IIHPOKOTIOJOCHOTO TIOJIKIIOUCHHUS K
Nurepuetry (Munumym 600 KOUT/C), ayTMOKOJIOHKH, MUKPO(OH, BeO-Kamepa.

Kanyenapckue mosapul: pydku 1O KOJIUYECTBY CIyIIaTeiei, pabouyme TeTpaau,
MPUHTED, KAPTPUITK.

Kanyenapckue mosapwi: pydku 1Mo KOJUYECTBY ClylIaTelield, pabouue TeTpaiw,
MPUHTED, KAPTPUITK.

KoMmiekT T2/ 0 XUMUH ACMOHCTPAIIUOHHBIC:

"Xumnueckue peakiuu" (14 tabn., ¢opmar Al, mamunup.), "MHCTpyKTHBHBIC
tabnuipl", "CtpoeHue BemiecTBa. Xumuieckas cBsazp" (16 tabdmn., popmar Al, namunup.),
"Ctpoenue opranunyeckux BemectB" (16 Tabn., dopmar Al, mam.), mepuogmveckas
cucremMa xumudeckux snemeHToB .M. MeHueneeBa, pacTBOPUMOCTh COJIEH, KUCIOT W
OCHOBAHHU B BOJIE.

OobopynoBanmue:
1 | pH-metp
2 | U-oGpasnbie TpyOKu
3 | Aok
4 | ba"ka-kanejapHUIA
5 | brokc
6 | broperka ¢ onmBOit
7/ | BakyyMHBII 3KCHKaTOp ¢ KPAHOM
8 | Buckosumerp BIDK-2 ¢ nuamerpom kanuisipa 0,56
9 | Bo3aymiHblil X0J0AMIBHUK
10 | Boponka broxuepa
11 | BopoHka aenuTenbHas
12 | BopoHKa JJisi ChITl. BEIIECTB
13 | BopoHka kamnenpHas




14

Boposnka naboparopHas

15

Boponka [lorra

16 | l'azooTBOHAs TpyOKa 45°

17 | l'azooTBOHAs TpyOKa 90°

18 | I'pymia ¢ BO3IyNIHBIM KJIAITAHOM

19 | I'pymia yHUBepcanbHas JJIs MTUATIETOK

20

['pymieBuanas konda

21

Jlucnencep nepeMeHHOro 00beMa Ha OyThUTh

22

I[osaTop O,HHOKaHaHBHBIﬁ ICPCMCHHOI'O oO0beMa

23

3alMTHBIN SKpaH

24

Kucnoponnas noaymika, 40 1

25

Konb6a bynsena

26

Konb6a Bropia

27

Konba Dprnenmeiiepa (koHnueckas Koaoa)

28 | KommiekT GuibTpoaepkaTens ¢ BAKYyMHBIM HACOCOM
29 | Kpyrnogonnas xonba

30 | Kpyxxka dapdopoBasi c HOCUKOM

31 | JJaGopaTopHBIH CyIIMIBHBIN MIKad

32 | bans maGopaTopHas

33 | Jloxkka-mmaTenb

34 | JIoxxka oi1d CKUTraHus BEIIECTB

35 | MarnuTHas Memaika

36

MeMOpaHHbIN BaKyyMHBIH HACOC

37

MeHn3ypka

38

Mepnas konba

39

Mepnas npobupka

40

MydenbHas nedb

41

Ha6op apeomerpoB

42

Habop mapocTep>kHEeBbIX MoJIeTIel

43

Ha6op HTX-YM yHuBepcallbHbIi MOIEPHU3UPOBAHHBIN

44

Ouxku 3aIIUTHBIC OTKPBITHIC

45 | Ilamouka ayst M3BJICYECHUS MAarHUTOB

46 | [Tamouka maboparopHas AJis IepeMeInBaHuUs

47 | IlepexonHuK I/TpyOOK C pa3HBIMU JHAM.

48 | Ilepuoagmueckas cucteMa XuMuueckux anemeHToB JI.M1.MenneneeBa
49 | IlukHomeTp

50 | IIuHIlET aHATOMUYECKHI

51 |Ilunerka rpagyvpoBaHHas

52 | [lunetrka Mopa

53 | [lmanmeTka 115 KanenbHBIX peaKIui

54 | Imactuael BOTCX, 5x10 cm, cunukarens 60, YO 254

95

[TmockomonHas KoJjida

56

IloaHoC MIaCTUKOBBIN

57

IToncraBka c sueiikamu "['opka"

58

ITopratuBHas ropenka bynsena

59

[TopTaTrBHBIE 3JICKTPOHHBIE BECHI




60

IIpeaqMeTHBIE CTEKIA

61 | IIpoOupka c ra300TBOIHON TPYOKOI
62 | IlpoOupka xumMudeckas

63 | [IpoOupkoaepxarenn

64 | IlpoOka kayuykoBas

65 | IlpoOka kopkoBas

66

PoTaninoHHbIl nCIapuTEelh

67

CexyHaomep

68 | Cerka acbhecToBas

69 | CeTka naTyHb

70 | Cxanpnenb XUpypruaecKuit

71 | CxisiHKA CTEKJISTHHAS CO MTUTH(OM
72 | Cma3ka CHUIMKOHOBAS TS (OB
73 | CoenuHuTenbHbIE TPYOKH

74

Cocyn [broapa

75

Cocy naHioabTa

76

CrnektpodoTomeTp yd U BUIAUMOTO AHANA30HA

/7 | CnupToBKa

78 | CtakaH CTEKJISTHHBIN CO IIKAJIOH
79 | CrakaH dhaphopoBbliii

80 | CrexissHHAS Imajo4Ka

81

CrexsisiHHas TpyOOUKa

82

CTeKJsIHHbIE KPaHbI

83

CTeKJIsIHHbIE MIJTACTUHKU (KPYTJIIbIE)

84

CTonuK MoaHLEMHBIN

85

Crynka ¢ nectukoM (apdopoas

86 | Turenp

87 | TurenbHbIe IUIIIEI

88 | XmopkanbuueBas TpyOka
89 | llentpudyra mabopaTopHas

90

[{nnmHIp MEepHBIN

91

HrimHap 11t apeoMeTpoB

92

Yama BeinapuTesbHas

93 | Yamka [letpu creki.

94 | IllnaTens MeTaIINYECKUI

95 | IInmarenn-105KKa

96 | llTaTuB aqrOMHHUEBBIHN 7151 POOUPOK
97 | ltaTtuB aJig 103aTOPOB

98 | lllTaTuB aJIs IUIIETOK

99

[ITaTuB 1151 TPOOUPOK

100 | HItatuB mabopaTOpPHBIN TEMOHCTPAITMOHHBIN
101 | BDKCUKATOP
102 | DnexTponHsie 1abopaTopHbie Bechl Il kiacca ToyHOCTH




PeakTuBbI:

1 5-MeTHIIpe30prH (OPIIHH) 46 | udenmnamun

2 a-Hadron 47 | luxpomar kanus

3 DL-aprunun 48 | InaTunoBelil 3dup

4 DL-nponun 49 | Kenatun

5 DL-mucrenn 50 | M30amMuIioBBIi CIIUPT

6 D-pubo3za 51 | Unguro

7 L-ructuanu 52 Nonung xamus

8 L-mu3uu 53 Non

9 L-tpuntodan 54 | MopaT kamus

10 | N,N-aumeTunaHuInH 55 | Kapbonat Hatpus

11 | B-madTon 56 | KBaprieBslii necok

12 | y-rnoOynuH (denoBeka) 57 | Kpaxman

13 | A3oTHag KucioTa 58 | Kcunoza

14 | AnpsOymMuH (4enoBeka) 59 | Jlakro3a

15 | AMHHOYKCYCHasl KHCIIOTa 60 | JlumoHHas KucioTa

16 | AMMmak BOJTHBIN 61 | MamoHOBas KUCIOTA

17 | Aaunun 62 | ManbTo3a

18 | AckopbuHOBas KUCIOTa 63 | MeTuoBbIi OpaHKEBBIN
19 | Amerat aMMOHUS 64 | MonouHas KUCIOTa

20 | Auerar kanus 65 | MoueBuHa

21 | Auerar Mmeau 66 | MypaBbprHas KUCIIOTa

22 | Auerar HaTpus 67 | Huarugpun

23 | Auerar cBuHIIA 68 | Hutpart cepebpa

24 | Auetunenironosa 69 | Hutput HaTpus

25 | Aueron 70 | Hurpoanwnun opto

26 | ben3oitnas kuciora 71 | Hurponpyccuna Harpus
27 | benszon 72 | Okcanar HaTpus

28 | bopnas xucmoTa 73 | 0-KCHJIOM

29 | bpomar xamus 74 | OnenHOBAs KHCIIOTA

30 | bpomun xamus 75 | [Mapadun

31 | byranon-1 76 | [lepmanranat xamus

32 | Bunnas kucnota 77 | [lupokarexun

33 | lNamakTo3a 78 | Pe3opuun

34 | I'excan 79 | CayiunmoBasi KHCIIOTa

35 | 'mopokapboHaT HATpHS 80 | Caxaposa

36 | I'mapokcup Kanust 81 | CepHnas kucioTa

37 I'uapokcua KabIus 82 CoisHas KuciaoTa

38 | 'mapokcun Hatpus 83 | Ciupt STUIIOBBIN

39 | 'mapocynbdat xanus 84 | CT Juxpomar kaynus 0,1 v
40 | I'mapoxuHOH 85 |CT Mox0,05H
41 | I'nunepun 86 | CT Kucnora cepnas 0,1 v
42 | I'moxko3a 87 | CT Kucnora constnas 0,05 1
43 | uruapodocdar kamus 88 | CT Kucnota masenesas 0,1 v
44 | Turuapodocdar Hatpus 89 | CT Harpwuii ruapookucs 0,1 H
45 | JIuMeTUunTInoKCuM 90 | CT Okcanart nvatpus 0,1 H




91

CT Ilepmanranar kanug 0,1 H

92 | CT Tuocynbbar Hatpus 0,1 H
93 | CreapuHOBas KHCJIOTa
94 | CynphannnamMus (CTPENTOIU)
95 | CynbshanumoBasi KHCIOTa
96 | Cynwbar meau

97 | Cynbbun HaTpus

98 | CynebhocanuiuioBasi KHCIIOTa
99 | Terpabopat HaTpus

100 | TumondranenH

101 | TmomoueBmHa

102 | Tuocynbdart HaTpus

103 | Tomyon

104 | Tpunon b

105 | Tpuxsnopmeran

106 | TpudsTanonamux

107 | Yronp akTHBHPOBAHHBIN (TA0I.)
108 | YkcycHas kucimoTa

109 | Yporponuu

110 | denon

111 | ®enondranuun

112 | ®opmanun

113 | dpykrosa

114 | ®draneBas KUCIOTA

115 | ®draneBblil aHTUIPU]

116 | dykcun

117 | Xnopat xanus

118 | Xmopua aroMUHHS

119 | Xmopua aMmMOHHUS

120 | Xnopun O6apus

121 | Xnopun xenesa (I11)

122 | Xmopua KaabIys

123 | Xmopua meau

124 | Xnopua Hatpus

125 | Xnopua vukens (11)

126 | Xmopua nuHKa

127 | Xpomar kamusi

128 | lunk (rpanynsl)

129 | lutpar natpus

130 | IIlaBemeBas KHUCIIOTA

131 | Opuoxpom uepHbiid T
132 | Dtunanerar

133 | SuTapHas kucioTa




MartepuaJbl:

1 AKBaIUCTUILIATOP

2 bannon kuciaopoHbIi

3 bamion ams ra3. ropenku
4 Epm nat. meTtuna

3) JlaGopatopHas mocy0MOE€UHAas MalluHa
6 Mapkep uepHbIit

7 MosnoToxk

8 Haxxnaunpiii kKameHb

9 HammnbHrk kBagpaTHbIN
10 | HamunbHUK TpEyroibHBINA
11 | Hox 1y1st TOUKHU CBepet
12 | Hoxuuiipl 1abopaTopHbie
13 | OTBepTKa KpecToBas

14 | OTBepTKa MIOCKas

15 | OTBepTKa ¢ HAabOpOM OUT
16 | I[aker ¢ 3aMKOM

17 | IlacaTuxu

18 | [Mnactunsl TCX

19 | IIpoOkomsisika

20 | PexykTop KHCIOPOIHBIHA
21 | Pe3sunoBas TpyOKa

22 | Ceepina 11t mpoOoK

23 | CuumkoHOBas TpyOKa

24 | Cinuku

25 | Crekmnopes

26 | Cymmika uist oCyabl

27 | Y3KkoryOIis

28 | YHuBepc. MHANKATOpHAs Oymara
29 | OunbTpoBalibHAg Oymara, JUCThI
30 | ®unsTpsl Oenast TeHTa

31 | ®unabTpHI CUHSAS JIEHTA

32 | ®uTKam as CMupTOBOK
33 | luno

NOKYMEHT NOANWCAH
SNEKTPOHHOW NOANUCHIO

CepTudukar: 009EB7A3A46E76873629D67BF516B3C324
Bnapeneu: MNepmnHoBa EkaTtepuHa HukonaesHa
Lencteutenex: ¢ 29.04.2025 po 23.07.2026
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