OEJEPAJBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3OBAHUA
«TBEPCKOM I'OCYJAPCTBEHHBIV MEIUIIMHCKWI YHUBEPCUTET»
MWUHHUCTEPCTBA 3JIPABOOXPAHEHUSA POCCUICKON ®EJEPAIIANA

LIEHTP JOBY30BCKOI1 IOATOTOBKHU U TPO®OPUEHTALIMOHHOI PABOTbI

INPUHSTA YTBEPXJIEHA
Y4eHbIM COBETOM MIPUKA30M HCIIOIHSIOMIETO
®I'BOY BO Teepckoit TMY 00s13aHHOCTH PEKTOpa
Munzapasa Poccuun ®dI'bOY BO Taepckoit IMY
«28» aBrycra 2025 rozna Munsapasa Poccun
(mpoToxoi Ne 7) oT «28» aBrycta 2025 roga Ne 788

JOINIOJIHUTEJIBHASA OBLIEPA3ZBUBAIOIIIAA
OBPA3OBATEJIBHAS ITPOI'PAMMA KOHCYJbTAIIMOHHBIX
HOAIrOTOBUTEJBbHbBIX KYPCOB 110 XUMUHU
JJIS1 OBYYAIOIIUXCH 10 KJTACCA

Dopma 0Oyuenus — ounasl

Cpok oceoenust o6pazosamenvroi npozpammul — 30 nedenw (90 akademuueckux uacos)

Teeps
2025



CocraBurenu:

— Co6oneB A.E., HauanpHuk LleHTpa MOBY30BCKOW MOATOTOBKH WU MPO(OPHUEHTAITMOHHOM
paboThI, K.X.H., fo1eHT Kadeapsl xumun GI'BOY BO Teepckoit MY Munsapasa Poccun;

— PookkoBa H.M., Begymmii cnenuanuct LleHTpa J0BY30BCKOM THOATOTOBKHM U
npodopuenrtanronHoi padotst ®PI'BOY BO Teepckoit MY Munsapasa Poccun

OO6pa3zoBarenbHas MporpamMma paccMOTpeHa M oJ00peHa Ha 3acefaHud MeToandYecKoro
COBeTa I10 TOBY30BCKO# moaroroBke (rmpotokos Ne 1 ot 28.08.2025)

OOpa3zoBaTenpHas IporpaMMa paccMOTpeHa M Of00peHa Ha 3acelaHud YUYEHOro coBeTa
OI'BOY BO Teepckoii 'MY Munszapasa Poccun (mporokos Ne 7 ot 28.08.2025)



l. IHosicHuTeIbHASA 3aNIMCKA

JlononHuTeNbHAs 00IIEepa3BUBAONIAs 00pa3oBaTeIbHas IPOrpaMMa KOHCYIbTaIlMOHHBIX
MOATOTOBUTENBHBIX KYpCOB IO XuMuU st oOywaromuxcsi 10 kmacca (mamee — IIporpamma)
co3/1aHa B LEJSIX yrIyOJIEHHON MOATOTOBKM OO0YYarOIIUMXCs K BCTYMUTEIBLHBIM UCTBITAHUSAM IO
XUMUM B 00pa3oBaTelIbHbIE OpraHU3alldd BBICHIETO U CpelHero mpogecCHOHaIbLHOTO
o0OpazoBaHusl.

[IporpaMma BKIIIOUaET U3y4€HHE BCEX Pa3J/ie]IOB XUMHUH, HA OCHOBE KOTOPBIX COCTABIICHBI
3aJjaHus eMHOTr0 rocyaapcTBeHHoro sk3amena (EI'D). Kypc npeanaznaueH ais 00ydaronmxcs,
UMeEIoUX 0a30BYIO MOATOTOBKY MO XUMUU. [Ipu M3yueHnH XMMUHU HAa TOJTOTOBUTEIBHBIX Kypcax
CJIyIIATENU JOJDKHBI OBJAETh YIIyOIEHHBIMU 3HAHUSIMU 00 OCHOBOIIOJIATAIOIIMX XUMHUYECKUX
MOHSATUSIX, TEOPHSIX, 3aKOHAX MU 3aKOHOMEPHOCTSIX, O COCTaB€ U CTPOCHUU OPraHUYECKUX U
HEOPraHMYECKUX BEILECTB, 3aBUCHUMOCTH HUX CBOWCTB OT CTPOEHUS, U3yYUTh 3aKOHOMEPHOCTU
XUMHUYECKHUX MPEBPAIICHN, 3aKPEMUTh HABBIK PEIICHUS 3a/1a4 Pa3InYHbIX THUIIOB.

VYyeOHBIE  TpolLleCC  OCYIIECTBISIETCS  HAa  JOTOBOPHOM  OCHOBE  IITATHBIMHU
npenogaBarensiMu @I'BOY BO Tsepckoit MY Munsnpasa Poccuu (nanee — YHUBEpCUTET).

ean v 3axaum:

Henbto wusyuyenuss Ilporpammsbl sBrsercs QopmMupoBaHue Yy ciymiateneil KypcoB
CUCTEMHBIX XUMUYECKUX 3HAHUM YriyOJEHHOrO YPOBHSI, KOTOPbIE MO3BOJISIOT OPUEHTUPOBATHCS
B Borpocax EI'D.

3aauaMu Kypca sSIBISFOTCS:

— TMOBBIIIICHNE YPOBHS TEOPETUUECKON MOATOTOBKH yYalllUXCsl, CACTEMATU3allUs U paclIupEeHUE
3HAHHH 110 XUMHHU,

— OBJIQJICHHE CIYIIATEISIMU YMEHHSIMH MPOBOAMUTH PAacYEThl Ha OCHOBE XMMHUYECKUX (PopMyI
BEIICCTB U YPAaBHEHUI XUMHYCCKHUX PEAKIIHiA, pelIaTh 3a/Ja4d MOBBITICHHOTO YPOBHSI CJIOKHOCTH;
— (opmMHupoBaHUE €CTECTBEHHO-HAYYHOTO MBILIUICHHUS;

— MOATOTOBKA 00yYaromMXxcs K cjaue eAMHOr0 TOCYIapCTBEHHOIO AK3aMEHa.

O0bém Ilporpammer:

[Mponomxutensrocts: 30 Henmensb (90 yacoB, OJMH pa3 B HENEIIO MO TPH aKaJICMUYECKUX
Jaca B O4HOM (hopmare).

Oo0pa3oBaTe/ibHbIE TEXHOJIOTUM

B mpouiecce ocBoenus [Iporpammer 11st popMUpOBaHUs 3HAHUN UCTIONB3YIOTCS:

—  JeKIUSI-BU3yalu3allus;

— UHTEpaKTHUBHAS JIEKIHS,

—  METOJ MaJIbIX TPy,

—  wHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJIOTHH.
®opMBbI TeKylLIero H py0e:KHOT0 KOHTPOJIS yCIIeBAeMOCTH

— cobecenoBaHue;

— TeCTHpPOBAHUE,

— KOHTPOJIbHBIE paOOTHI;

— BBINOJHEHHE TPSHUPOBOYHBIX BapuaHTOB B ¢opmate EI'D.

IInanupyemsle pe3yabTaThbl 00y4enus no Ilporpamme (onucanue KOMNeTeHUMM):

Coayrrarennb Kypca J0JDKEH 3HATh (IOHUMATD):

Baxneiilue XuMHYECKHE NOHATHSA

[ToHMaTh CMBICT BaKHEUIIMX TOHATHN (BBLACTATh HMX XapaKTEpHbIE MPU3HAKH):
BEIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbIE aTOMHBIE U MOJIEKYJISIPHBIE
MaccChl, MOH, U30TOIBI, XUMUUYECKasl CBS3b, IEKTPOOTPHUIATETLHOCTh, BAJICHTHOCTh, CTETICHb
OKHUCIJICHHS, MOJIb, MOJISIpHAs Macca, MOJISIpHBIA 00beM, BeUIeCTBAa MOJEKYISPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPBI, PACTBOPUMOCTb, SIEKTPOIUTHI U HEIIEKTPOIUTEHI,
ANEKTPONIUTHYECKAS! JUCCOLMAIUS, THAPOIU3, OKUCIUTEIh U BOCCTAHOBUTEJb, OKHCIECHUE U
BOCCTAHOBJIEHHME, 3JIEKTPOJIM3, CKOPOCTb XHMHUYECKOW pEakLHH, XMMHUYECKOE pPaBHOBECHE,
TEIJIOBOM 3(PPeKT peakuuu, yriaepoaHBIN cKeneT, (QYHKIHMOHAJIbHAs TPYIa, U30MEpUs M
TOMOJIOTHSI, CTPYKTYpHasT M TIPOCTPAHCTBEHHAsT HW30MEpPHs, OCHOBHBIC THUIIBI PEAKIUi B




HEOPraHWYECKOM M OPraHWYECKOM XMMHHM BBISBISITE B3aUMOCBSI3M MOHATUN. Mcmonb30BaTh
BaXHEHININE XUMHUYECKUE TIOHATHUS U1 O0BSICHEHUS OTICIBHBIX (DAKTOB U SIBICHU.

OcCHOBHBIE 32aKOHBI U TEOPUH XUMHH.

[IpuMeHSTh OCHOBHBIE MTOJIOKEHUSI XUMUYECKUX TEOPUH (CTPOEHUS aToMa, XUMUYECKON
CBSI3U, DJJIEKTPOJIUTUYECKOW AMCCOLMALMM, KHUCIOT M OCHOBAHHUW, CTPOEHUS OpPraHUYEeCKUX
COCIMHEHUH, XUMUYECKON KUHETUKH) JJI1 aHallu3a CTPOCHUSI U CBOMCTB BemiecTB. [loHnmarh
IPaHULbl TPUMEHUMOCTH M3YYEHHBIX XUMHUYECKUX Teopuil. [loHumare ¢usnyeckuii cMbICH
Ilepuognueckoro 3akoHa J[.J. MenneneeBa u HCIOIB30BaTh €ro0 I KAYECTBEHHOI'O aHAIN3A U
000CHOBaHHS OCHOBHBIX 3aKOHOMEPHOCTEHN CTPOEHUSI aTOMOB, CBOWCTB XUMUYECKUX 3JIEMEHTOB
U UX coeIMHEHUH. BaxHeimue BemecTa u Marepuanbl. KilaccupuimpoBats HEOPraHUIECKUE
U OpraHuYecKHUe BEIeCTBa [0 BCEM M3BECTHHIM KiIacCH(UKAIIMOHHBIM Ipu3HakaM. [lonnMars,
9TO TPAKTHYECKOE TPUMEHEHHE BEIIEeCTB OOYCIOBICHO HX COCTaBOM, CTPOCHHEM U
cBoiicTBamMH. MmeTp mpencTtaBieHuE O POJIM M 3HAYEHMHM JAHHOTO BEUIECTBA B IMPAKTHUKE.
OO0BsICHATH 0011IME CIOCOOBI U IPUHIIMIIBI TOJIYYeHHs] HanOoJiee BaXKHbBIX BEILIECTB.

YMeTh (BJaJETh):

HaspiBath n3yueHHbIC BEIIECTBA IO TPUBUAIIBHOW WJIM MEXIYHAPOIHOM HOMEHKIIATYpE.
Onpenensatb/KIaccuUIUPOBaTh: BaJCHTHOCTh, CTENCHb OKUCICHUS XUMHUYECKUX SJIEMEHTOB,
3apsapl HOHOB; BHUJ XUMHUYECKUX CBSA3EH B COCIMHEHHUSX U TUI KPUCTAUIMYECKOW PEIIETKH;
MIPOCTPAHCTBEHHOE CTPOCHHME MOJEKYN; XapaKTep Cpeabl BOIAHBIX PAacTBOPOB BEILECTB;
OKHCIIUTEIb M BOCCTAHOBUTEIIb;, MPUHAICKHOCTh BEHIECTB K PA3JIMYHBIM KjaccaM
HEOPraHWYECKUX U OPTraHMYECKUX COCIUHEHUI; TOMOJIOTH U U30MEPhl; XUMUUYECKHE PEAKIIUHU B
HEOPraHMYECKON ¥ OpPraHudecKo XUMHUHU (110 BCEM U3BECTHBIM KJIacCH(DHKAITMOHHBIM
npu3HakaM). XapakTepu3oBaTh: s-, P- U d-dIeMeHTHl MO UX MoJjoxkeHuto B I[lepuoamueckoit
cucreme xumuueckux aemeHToB J[.M. MenzeneeBa; o0imuye XUMHUYECKUE CBOMCTBA MPOCTBIX
BEIIECTB — METAJIOB M HEMETAJIOB, OOIIMe XMMHYECKHE CBOMCTBAa OCHOBHBIX KIJIACCOB
HEOPraHWYECKUX COCIMHEHN, CBOMCTBA OTIIEIbHBIX MPEACTABUTENIEH ITUX KJIACCOB; CTPOCHUE,
XUMHUYECKHE CBOMCTBA M CITOCOOBI MOYUEHHUSI U3YYCHHBIX OPTaHMUYECKUX COSIMHEHHIA.

O0bIICHATD:

3aBUCUMOCTb CBOMCTB XHWMHMYECKHUX 3JJIEMEHTOB M HX COCIAUHEHUHW OT IOJO0KEHUS
anemeHTa B [lepuogudeckoil cucremMe xumuueckux sneMeHToB (.M. Menneneesa; npupony
XUMHUYECKON CBS3M (MOHHOW, KOBAJICHTHOH, METaJUIMYeCKO#, BOJOPOJHOI); 3aBUCHUMOCTH
CBOIWCTB HEOPraHWYECKUX M OPTraHMYECKHX BEIIECTB OT UX COCTAaBA M CTPOCHHS; CYIIHOCTH
M3YYEHHBIX BUJOB XUMHUECKUX PEAKIUN: SEKTPOTUTHUECKON TMCCOIMAlY, HOHHOTO 0OMeHa,
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ( M COCTAaBJISATh WX YpPAaBHEHMS); BIUSHUE Pa3IMYHBIX
(bhakTOpOB Ha CKOPOCTh XMMHUYECKOH peakIMK U Ha CMEIIeHNEe XUMUYECKOTO PAaBHOBECHS .

1. Kanennapusbiii yueOHblii rpadgux

[IporpamMma peanusyercsi B TeyeHHE Y4eOHOTo roja Mo yTBEPKIEHHOMY pPACIHCaHUIO
3aHATUH (0IMH pa3 B Heaelto B TeueHue 30 Helenb), BKIItoYask KaHUKYIIPHOE BpeMsl.

Pacniucanme 3aHsATHIl cocTaBisieTcs Ui co3qaHus HauOosiee OJIaronpusTHOIO PeXUMa
TPyAa U OTAbIXa OOYYAIOUIMXCS IO MPEJCTABICHUIO MEJarorn4eckux padOTHUKOB C y4ETOM
MOXKEMaHUM oO0ydJarommxcs, poauTenedl (3aKOHHBIX IPEICTAaBUTENEH) HECOBEpPIIEHHOIETHUX
00yJaromuXCsl U BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIUXCs.

Jlnst BceX BHIOB ayIUTOPHBIX 3aHATHH TPOJOIDKUTENBHOCTh aKaJeMHYECKOTO dYaca
coCTaBJIsieT 45 MUHYT.

1. Coaepxanue IIporpamMmmel
Paszneua 1. TeopeTuyeckue OCHOBbI XUMMH.
CoBpeMeHHbIE IPEACTABIEHHUS 0 CTPOEHUH aTOMA.
CoBpemeHHass Mofenb CTpoeHus aroma. Jlyanusm snekTtpoHa. Pacnpenenenue
9JICKTPOHOB IO SHECPTCTUUICCKHUM YPOBHAM B COOTBCTCTBHUU C IPUHIUIIOM HauMeHBIIEH OHCpPTHH,
npaBuioM XyHnaa u npuHiunom Ilaymu. OCOOEHHOCTH CTPOCHHSI DHEPTrEeTUYECKUX YPOBHEH



aToMOB d-37€MEeHTOB. DIeKTpoHHAss KoH(urypauus aroma. Kmaccudukanuss XUMHYECKUX
3JIEMEHTOB (S-, P-, d- amemMenThl). OCHOBHOE U BO30YXIEHHOE COCTOSHUS aTOMOB. BaneHTHbIC
3JIEKTPOHBI.

Mepuoauveckuii 3akoH u Ilepuoauyeckas cucremMa XuMu4eckux jaementos ..
MenpaeieeBa.

[Tepuonnueckas cucrema xumuueckux sieMeHToB J[.M. MenneneeBa. ®dusnueckui
cMmbici [lepuoanueckoro 3akona JI.M. Menneneesa. IIpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB 3JIEMEHTOB M UX COEMHEHUH I10 IIEpHOJIaM U rpynnaM. MUpOBO33pEHUECKOE K HAYYHOE
3Hadyenue [lepuognueckoro 3akona J[.11. Menneneena. [Iporno3st JI.1. MenneneeBa. OTKpbITHE
HOBBIX XUMHUYECKHUX AJIEMEHTOB.

XHuMHYeCKas CBSA3b U CTPOCHHE BellecTBAa.

DNeKTpOHHAsE MPUPO/Ia XMUMHUYECKOM CBSA3U. DIIEKTpOoOTpullaTesbHOCTh. KoBaneHTtHas
CBsI3b, €€ Pa3HOBHUJIHOCTH U MEXaHU3MbI 00pa3oBaHMs (OOMEHHBIN U JOHOPHO-aKUIENTOPHBI).
MeXMOJIEKYIISIPHBIE B3aUMOJCHCTBUS.

KpartHocte xumuueckoi cBsA3U. [OMOIUTHYECKHMH UM TETEPOIUTHUYECKUN pa3pbIB
KOBAJICHTHOM XMMHYECKOH CBA3M. Sp°-, SP?-, SP-rUOpHIH3aIms opOuTaseii aTOMOB yIrieposa.

XumMn4ecKue peakumm.

Knaccudukanmss XMMUYECKUX peakMil MO pPa3IuYHbIM MpuU3HakaMm. ['OMOreHHbIe U
rereporeHHbie peakuuu. Knaccudukanus 1 0oCOOEHHOCTH OpraHHYecKux peakiuil. TernoBbie
P PEeKTh XUMHUYECKUX peakiuidi. TepMoxumuueckue ypaBHeHHs. Karanm3aTtopel M KaTaius.
Ponp katanu3atopoB B IpUPOE U MPOMBIIIIIEHHOM IPOU3BOJICTBE.

O6parumocts  peakiuii. XuMHueckoe paBHoBecue. (CMeIleHHEe XHUMHYECKOTO
paBHOBECHsI MO ACUCTBUEM PA3IUYHBIX (PAKTOPOB: KOHIEHTPALIMU PEAreHTOB MU MPOJYKTOB
pEaKUHH, TABIEHUS, TEMIIEPATYPHI.

PactBopenune kak ¢puznko-xumuueckuid mporecc. CrocoObl BEIpaKeHHs] KOHIIEHTPALIUU
pacTBOPOB: MaccoBasi JOJIsl paCTBOPEHHOI'O BEUIECTBA U MOJISIpHAs KOHUEHTpauuu. Peakunu B
pacTBopax 3MeKTPoIUuTOB. KHCI0THO-OCHOBHBIE B3aUMOICHCTBUS B pacTBOpax. AM(POTEpHOCTb.
Bonoponusriit mokazarens (pH) pactBopa. [loBenenue BemiecTB B cpefax ¢ pa3HbIM 3HAYCHUEM
pH.

I'unponus. 3HaueHue rupoan3a B OMOJ0rn4eckiuX 0OMeHHBIX Iporeccax. [Ipumenenue
TUAPOIN3a B MPOMBIINIIEHHOCTH. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUU B MPUPOJIE,
MPOU3BOACTBEHHBIX MPOIECCAX M KU3HEACATEIbHOCTH OpraHu3MoB. lloBeleHHE BEHIECTB B
cpenax ¢ pasHsIM 3HaueHHeM pH. MeToabl 2IeKTPOHHOTO U 3JIeKTPOHHO-UOHHOTO OanaHca.

[lepBoHavyasibHbIE TOHATHS O THUIIAX W MEXaHU3MaxX OPraHUYECKUX PEAKIUM.
CBoOOMHOpaaMKAIbHBIA W HWOHHBIM MeXaHu3Mbl peakuuu. [loHsTHE O HyKiIeopunae
anektpodute. [IpaBuno MapkoBHHKOBA, €ro 3JIEKTPOHHOE 000CHOBaHME. MeXaHU3M peakIuu
CBOOOIHOPAIMKAILHOTO 3aMellleHus. Peakiiny nprucoeInHeHUs U paJuKaIbHOTO 3aMEICHHS

Pa3nen 2. Oprannyeckasi XuMusl.

Teoperuyeckne 0CHOBBI oprannueckoit xumuu. Homenkiaarypa u usomepusi.

Teopus cTpoeHUs OPraHUYECKUX COSAMHEHUMN: TOMOJIOTHS U U30MeEpHs (CTPYKTYpHas U
MPOCTPAaHCTBEHHAs). B3auMHOE BIMSHHE aTOMOB B MOJIEKYJaX. XHMMHYECKOE CTPOCHHE Kak
MOPSIIOK COETMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJIEGHTHOCTH. OCHOBHBIE MOJOKEHUS
TEOPUH XUMHUYECKOTO CTPOECHMS OpraHnyecKkux coeauHeHnid A.M. byrtiepoBa. YrieponHsIi
CKEJIET OPraHUYECKOW MoyeKyibl. M3omepus u uszomepol. M3omepusi yriaepoaHoOro CKesera,
MEXKJIACCOBasi, MPOCTPAHCTBEHHAsI (yuc-mpanc- wu3zoMepus). OnTudeckas H30MEpHs.
AcUMMETpUUYECKHUI aTOM yriiepo/a. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUUYECKOTO CTPOEHUS
MOJIEKYJL.

Homenkiatypa opraHuueckux BelIecTB (TpUBHUAJbHAA W MEXIAYHApOIHAS).
MexayHaponHas HOMEHKJIATypa U MPHUHIMIBI 00pa3oBaHUS Ha3BaHUM OPraHUYECKUX
coequnenuil. Krnaccupukamus opraHMYecKMX COeIMHEHMHA. [ eHeTndeckas CBA3b MEXKAY
KJIACCaMH OPTraHUYECKUX COCIUHEHHI.

XuMuuecKue CBOMCTBA M CIIOCOOBI MOJyUY€eHUsI YIJIeBOAOPOAOB.



AnkaHbl. OJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHME MOJEKYJIbl METaHA.
[omomornyeckuit psg u obOmas ¢opmyna ankaHoB. (DU3NYECKUE CBOMCTBA aAIKAHOB.
3aKOHOMEPHOCTH W3MEHEHUs (U3NYECKUX CBOMCTB. XHUMHYECKHE CBOMCTBA AaJIKaHOB:
raJIoOTCHUPOBAHUE, JETUAPUPOBAHHUE, TEPMHUECKOE pAa3JIOKEHHE, KPEKHUHI KakK CHOCOOBI
MOJIyYEHUS] BaKHEUIIUX COCIUHEHUN B OPraHUYECKOM CUHTE3€. |'OpeHue aJikaHOB Kak OJMH U3
OCHOBHBIX HCTOYHUKOB TEIUIA B MPOMBIIIICHHOCTH W ObITy. M30oMepu3amusi Kak croco0
MOJTy4EHUs! BBICOKOCOPTHOTO OeH3nHa. HaxoxkieHue B mpupojie U MpUMEHEHNE aJIKaHOB.

[Muknoankanel. CTpoeHHe MOJIEKYN LUKIoankaHoB. OOmas ¢gopmynia MUKIOAIKAHOB.
Homenknarypa mukinoankanoB. Crennduka CBONCTB HUKIOATKAHOB C MAJIBIM pa3MEPOM IIUKJIA.

AnkeHbl. OJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJbl OSTUIICHA.
["'omonoruyeckuii psan u odmas ¢popmysna ankeHoB. OU3MUECKUE CBOWCTBA aJIKEHOB. Peakmuu
EKTPOPUIBHOTO TIPUCOSIUHEHUS KaK croco0 moiydeHus: (QYHKIIMOHATBHBIX MPOU3BOIHBIX
yrieBoaopoaoB. Peakium okucnenus u nonuMepusanuu. [IpaBuno MapkoBHUKOBA U MPAaBUIIO
3aitnieBa. CriocoObI MOTYyYEHUS ATKEHOB.

Anxanuensl. Knaccudukanus ankaadeHOB MO B3aMMHOMY PAaCHOJOKEHUIO KpPaTHBIX
cBsa3el B Mosekyne. OCOOEHHOCTH 53JEKTPOHHOTO U IPOCTPAHCTBEHHOIO CTPOEHUS
conpsikEHHBIX ankanueHoB. OOmias ¢opmyna ankaaueHoB. HomeHkiaTypa U u3zoMmepus
ankaaueHoB. Ou3nueckre CBOMCTBA alKaAUEHOB. XMMHYECKHUE CBOMCTBA AJIKAJUEHOB: PEAKIUU
npucoeANHEeHUs (TUIPUPOBaHKE, TAIOTEHUPOBAHKE), TOPEHUS U MOJTHUMEPU3ALIUU.

AJNKUHBL. DJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl alleTHUIICHA.
['omonoruyeckuit psn u obmas ¢popmyna ankuHoB. Homenkmiarypa. M3omepusi: yriepoaHoro
CKeJIeTa, IIOJIOKEHUS KpaTHOM CBsA3M, MeEKkinaccoBas. Dusnyeckne CBOWCTBA AJIKMHOB.
XUMHYECKHE CBOMCTBA alIKMHOB: PEaKIMU IPUCOSIUHEHHUS KaK CIIOCO0 MOTyYeHHs TOTUMEPOB
W JPYrux NOJIE3HBIX MPOAYKTOB. Peakuum 3amenieHus. ['opeHue aneTuieHa Kak HCTOYHHK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH JIJIs1 CBAPKH M PE3KU METAJIOB.

Apenbl. CoBpeMeHHbIE ITPEICTaBICHUSI 00 3JIEKTPOHHOM U IPOCTPAHCTBEHHOM CTPOECHUHU
Oenzona. lM3omepus W HOMEHKJIaTypa TomoloroB Oenszona. OOmias ¢opmyna apeHOB.
®dusnyeckue CBOMCTBAa OeH30J1a. XMMUUYECKHE CBOMCTBA OEH30Ja: peakiuu IEKTPOPUIHLHOTO
3aMeleHusl (HUTPOBaHUE, TaJIOTeHUPOBAHME) KaK CMOCO0 MOMyYeHHUS XUMHUYECKHX CpPEeICTB
3alUTHl PacTeHUH; TpHCcOeauHEHUs (THIPUPOBAaHUE, TAJIOTeHUpOBaHME). Peakius ropeHus.
Oco0eHHOCTH XUMUYECKUX CBOMCTB TONIyoJa. B3aumMHoe BiHsIHEE aTOMOB B MOJIEKYJI€ TOJyOa.
OpueHTupytolee 1elcTBUE 3aMeCTUTENEN B OEH30JIbHOM KOJIbIIE.

XuMHYecKoe CBOHCTBA M CMOCOOBI MOJYYeHHSI KHCIOPOACOAEPKAIMUX OPraHNYeCcKHX
COEeTUHEHHH.

Crouptel. Knaccudukanus, HOMEHKJIATypa CcHUpPTOB. l'omonormuyeckuit pag u oOmias
dbopMyna mpenenbHBIX OJHOATOMHBIX CIUPTOB. M3oMepus. dusudeckne CBOWCTBA MPEAeNIbHBIX
OAHOATOMHBIX CIIHMPTOB. BOI[OpOI[HaH CBA3b MCXKIY MOJICKYJIaMu U e€ BIMIHHE Ha q)HSH‘leCKI/IC
CBOWCTBA CIUPTOB. XMMHUYECKHE CBONCTBA: B3aMMO/ICHCTBHE C HATPHEM KaK CIIOCO0 yCTAaHOBJICHUS
HAJIM4US THUIAPOKCOTPYIBI, C TaJOr€HOBOAOPOJAMHM KaK CIIOCOO IONydeHHs PAaCTBOPHUTENEH,
BHYTPH- M MEXMOJCKYJspHas JeruapaTtanusi. Peakuuss TOpeHMs: CHUPTHI KaK TOILUIMBO.
Ousnonornyeckoe JEHCTBHE METAaHOJIA M JTaHOJAa Ha OPraHU3M YeJIOBeKa. DTHUJICHIIIUKOIb U
TIIMIEPUH KaK MPEJICTABUTEINN MPEACTbHBIX MHOTOATOMHBIX CITUPTOB.

®enon. CtpoeHne Moekyasl peHona. B3aumHoe BiIMsHIE aTOMOB B MOJIEKyJe (eHoa.
®dusndeckue CBOMCTBAa (PeHosa. XUMHUECKHE CBOMCTBA (peakiuu C HATPUEM, THAPOKCHIOM
HaTpusi, OpOMOM).

Anpaerunpl U keTonbl. Kimaccudukarus anpaeruaoB 1 keToHoB. CTpoeHHe MpeIebHbIX
aNbJIETHIOB. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE KapOOHWIBHOW TPYIIIIHI.
['omonornyeckuit psij, odmas Gpopmyrna, HOMEHKIATypa U U30MEPHsI IPEACIbHBIX allbJIETHUI0B.
@u3nyecKue CBOWMCTBA MPENCIBHBIX QJIBJACTHAOB. XHUMHYECKHE CBOWCTBA MPEIEIbHBIX
anbACTUIOB. TOKCHYHOCTh aJbJEeruoB. AILIETOH Kak IpPEICTaBUTENb KEeTOHOB. (CTpoeHue
MOJIEKYITHI arleToHa. OCOOCHHOCTH peaKIuy OKUCIICHUS alleTOHa.

KapGonoBeie kucmoTel. Knaccudukarmuss U HOMEHKJIATypa KapOOHOBBIX KHCIIOT.
CtpoeHHe  TpeNenbHBIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHUCJIOT.  ODJEKTPOHHOE W



MIPOCTPAHCTBEHHOE CTPOCHUE KapOOKCHUIILHOM Tpyniibl. ['oMomornueckuii psia u odmas popmyna
MpEeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Du3HuUecKue CBONCTBA NPEICIbHBIX
OJIHOOCHOBHBIX KAapOOHOBBIX KHCIOT. XHUMHUYECKHE CBONCTBA MpPENEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT (PEaKIMU ¢ METalIaM{, OCHOBHBIMH OKCHJIaMU, OCHOBAHHUSIMH M COJISIMH )
KaK MOATBEPXKICHHUE CXOACTBA C HEOPraHMYECKUMHU KuciaoTaMu. Peakius srepudukanuu u eé
oOparumocTh. BiusHue 3aMecTHTENed B YIICBOMOPOJAHOM pajKaie Ha CHUIY KapOOHOBBIX
kuciaoT. (OCOOEHHOCTHM  XMMHYECKHUX CBOMCTB  MYpaBbUHOM  KHCIOTHL. Bakueimniue
MPECTAaBUTEIM KApOOHOBBIX KHCJIOT: MYypaBbWHAs, YKCycHas u OcH30iHas. Bricmme
npeJiebHbIC U HEeTIpeAeIbHbIe KApOOHOBBIE KUCIIOTHI.

CrtpoeHne 1 HOMEHKJIaTypa CI0XKHBIX APUpoB. CIIOCOObI MOTyYSHHS CIOKHBIX 3()UPOB.

XuMHYecKoe CBOHCTBA H CHOCOOBI MOJYYEeHHsI A30TCOAEPIKAUIMX OPraHHYeCKHX
COeUHEeHUI.

Awmunsl. [TepBudHbIe, BTOpUYHBIE, TPETUYHBIC aMUHBI. Kilaccupukanys aMIHOB IO THITY
VIIEBOJOPOAHOTO pajguKajga W YUCIYy AaMHHOTPYNI B MOJEKyle. OJeKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHUE MPEAEIbHBIX aMUHOB. DU3nuecKre CBOMCTBA AMUHOB. AMHUHBI KaK
OpraHMYECKHe OCHOBAHUS: PEaKIMH C BOJOH, KucloTamu. Peakuus ropeHus. AHWIMH Kak
MPEACTaBUTENh ApOMATHYECKUX aMUHOB. CTpoenune aHwinHa. [[puauHbl ociiadiaeHuss OCHOBHBIX
CBOICTB aHWJIMHA B CPAaBHEHUH C aMUHAMHU TIPEIETIBLHOTO psijia. XUMUYECKUE CBOMCTBA aHUIIMHA:
B3aUMOJICCTBUE C KHCIOTaMH, OpOMHOW BOJOM, okucienue. IlomydueHune amMuHOB
ANKWIMPOBAHUEM aMMHaKa M BOCCTAHOBJICHHEM HUTPOIPOU3BOIHBIX YII€BOIOPOA0OB. Peakius
3uHUHA.

Amunokucinotel u Oenku. CoctaB u HoMmeHkinarypa. CTpoeHHe aMUHOKHCIOT.
['omonoruyeckuii psii MOpeaeabHbIX aMHUHOKUCIOT. M3omepus mNpeaenbHbIX aMUHOKHUCIIOT.
Ou3nyecKkue CBOICTBA MpEIENbHBIX AaMUHOKUCIOT. AMHUHOKHUCIOTHI Kak aM(poTepHbIe
oprannyeckue coeauHenus. Cuntes nentuaoB. [lentuanas cBsi3b. buonorndeckoe 3HadeHUE
aMUHOKUCIOT. O01acTH MPUMEHEHUS aMUHOKHCIIOT.

Buosiornyeckn BajKHbI€ BeIIECTBA: JKUPbI, O€JIKH, YIJIeBOAbI (MOHOCAXapPHU/bI,
AMCAXapU/IbI, OJIHCAXAPUIBI).

Kups! kak cioxHbIe 3(PHUPHI TIUIIEPUHA U BBICIINX KapOOHOBBIX KHCJIOT. PacTuTeIbHBIC
1 J)KMBOTHBIE JKHMPBI, UX cocTaB. Du3nueckne CBONCTBA )XKUPOB. XUMUYECKUE CBOMCTBA KHPOB:
TUAPUPOBAHUE, OKUCIICHHUE. [ UIIpOSN3, WM OMBIIEHUE XKHPOB, KaK CIIOCOO MPOMBIILIEHHOTO
MOJTyYEHUSI COJIeH BBICIINX KapOOHOBBIX KUCIOT. [IprMeHneHue sxupoB. Mblia Kak COH BBICIIIUX
KapOOHOBBIX KUCIIOT. MolomIe CBONCTBA MbLia.

VYrnesoabl. Kiaccudpukanus yriaeBomoB. Dusnueckue CBOMCTBA W HaXOXKJIECHUE
VIJI€BOJOB B Tpupoze. [roko3a Kak albJeruaocnupT. XUMHYECKHE CBONCTBA TIIFOKO3BI:
alMIMPOBaHKe, aJKWINPOBAaHUE, CIUPTOBOE W MOJIOYHOKHCTOe OpoxeHue. [lomydenue
rTI0K03b1. DpyKTO3a Kak u30Mep TIoK03bl. Pubo3a u nezokcuprudos3a. Baxueimme nucaxapuibl
(caxaposa, JTakTO3a, MallbT03a), UX CTpoeHue W (u3mueckue cBoiicTBa. ['maponus caxapossl,
JAKTO3bI, MaJabTO3bl. Kpaxmanm W 1esutrono3a Kak OMOJOTHUYECKHE TOJUMEphl. XUMHYECKUE
CBOMCTBA Kpaxmalia (THAPOJIN3, KAaUeCTBEHHAs! peaklus C HOJI0M Ha Kpaxmal U €€ mpUMEeHEHue
JUIsl OOHapy)KeHHs Kpaxmalla B MPOJyKTaX MUTaHUS). XUMHYECKHE CBOMCTBA LEIUTIOIO3BI:
TUAPONN3, 00pa30BaHUEe CIOXKHBIX dQupoB. [IpuMeHeHne u Ouojoruveckas pojb YrieBOIOB.
OKWHCIIeHHE YTIIEBOIOB - HCTOYHUK SHEPTHH KUBBIX OPTaHU3MOB.

benku kax mnpupoaneie Ouomomumepbl. CoctaB M cTpoeHue OenkoB. Baxueifmue
aMHUHOKHCIIOTHI, 00pa3yromiue 0enkn. XMMHUYECKHE CBOMCTBA OCIKOB: THAPOJIH3, ACHATYpaIus,
KauecTBeHHbIE (I[BETHBIC) peakiuu Ha Oenku. [IpeBparneHus GETKOB MUIIM B OpPraHHU3ME.
buonornueckne GyHkiun 6enkoB. JJOCTHKEHUS B U3YIEHUU CTPOSHUS U CHHTE3a OEITKOB.

HyknenHnoBbie KHCIIOTBI: cocTaB U crpoeHue. CtpoeHue HykieoTuaoB. Cocras
HykiaenHoBeIX kucioT (JIHK, PHK). Pomp HyKIEMHOBBIX KHCIOT B KHU3HEIEATCIbHOCTH
OpraHU3MOB.

XHMHUSI CHHTEeTHYECKUX BbICOKOMOJIEKYJISIPHBIX COeIHHEHUI .

Bricokomonekynspubie coeauHeHusi. CTpoeHue MOIUMEPOB. 3aBUCUMOCTh CBOMCTB



MOJIUMEPOB OT CTPOCHUS MoJieKyl. OCHOBHBIE CIOCOOBI MOJYyYEHUS BBICOKOMOJEKYISPHBIX
COCIMHEHUI: peaKIny MOJMMEPH3aIH U MOJIMKOHAeHcannu. Kiaccudukarus BOJIOKOH.

Pa3nen 3. MeToabl MO3HAHUSI B XUMUH. XUMUSI U KU3HbD.

DKcriepuMeHTAIbHBIE OCHOBBI XuMUH. [IpaBumna pabotel B tabopatopuu. JlabopaTopHas
nocyaa u obopynoBanue. [IpaBuna OezomacHocTH mHpu paboTe C €IKUMH, TOPIOYUMH H
TOKCHYHBIMH BEIIECTBAMH, CPEJCTBAMH OBITOBON XUMUHU.

Hayunsle MeTOabl IO3HAHUS B XUMUU. XUMUYECKUN aHAJIN3, CUHTE3, MOJCIMPOBAHUE
XUMHUYECKHX TPOIECCOB U SBICHUH KaK METOJbI HaydHOro mo3HaHus. CoBpeMeHHbIe (U3HKO-
XUMUYECKHE METObI pa3/IeJICHUsI CMECEH.

Hucnepcusie cucteMbl. Kommouansie cuctembl. MctuHHbIe pacTBOphl. OrpeaenieHue
XapakTepa Cpe/ibl BOJHBIX pacTBOPOB BelleCTB. MIHAMKATOPBI.

WNnentudukanus opraHMYeCKUX BemlecTB. KauyecTBEHHBIE PEaKIMU HA OpPraHHYECKUE
BEILECTBA PA3JIMYHBIX KJIacCOB. [[pU3HAKM OpraHU4ecKuX peakui.

Pemenue pacu€THpIX 3a/1a4 pa3auyHbIX TUIIOB C Y4aCTUEM OPTAaHUYECKUX BELIECTB.

IV.  YueOHo-meToauyeckoe u uHpopmanuonHoe odecnevyenue [Iporpammsl
MaTepuaabHO-TeXHHYECKHE YCJIOBHSA

Jlns npoBeneHusl yueOHBIX 3aHATHM, IpeaycMOTpeHHbIX [Iporpammoii, Uconb3yoTCs
HIOMEIIEHUST Y HUBEPCUTETA, KOTOPbIE IPEACTABISAIOT cO001 yueOHbIe ayIMTOPUH, OCHAILIEHHbIE
000pyIOBaHMEM W TEXHHYECKUMH CpPEACTBaMU o0OydeHUs (HOYTOyKH, CTallMOHapHbIC
KOMITbIOTEPBI, MYJIbTUMEAUUHBINA TPOEKTOP, MPOESKLIMOHHBIA 3KpaH UM MHTEPAKTUBHAS OCKA,
TeNeBU30p, KOHPEPEHI-MUKPOPOH, OJIOK yIpaBlieHUs 000pyA0BaHUEM).

YHuBepcuter obecrieueH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3HOHHOTO M CBOOOIHO
pacrpoCTpaHsAEeMOro MPOrpaMMHOT0 00ECIIEUeHHMSL.

[IpoBoauTCst 0O3HAKOMUTENBHOE TIOCEUIEHNE Kadeap U My3eeB Y HUBepcuTeTa A 6osee
HarJsIHOTO MpeCTaBIeHUs 00 00pa30BaTeNIbHOM MpOLiecce Ha IEPBOM-BTOPOM Kypcax By3a.

Metoanyeckue ykazaHusi 00y4aommmcst no ocsoeHuo IlporpamMmmsl

Obyuenne mno Ilporpamme ckiaabIBaeTcsi W3 ayJUTOPHBIX 3aHITUN, (OPM KOHTPOJIA
(KOHTPOJIBHBIX paboT) U CaMOCTOATENbHOM pabOThI 00YJarOLIHXCS.

B xoz1e ayauTOpHBIX 3aHATUH IIpenoAaBaTesb n3araet yueOHbli MaTeprall, ONpaliiBaeT
00y4aroImuXxcst ¥ OTBEYAET HA UX BOIPOCHI, (POPMYIUPYET TEMBI ISl IUCKYCCUN U 00CYKACHUH,
IPOBOJAMT UX, IPOBOJATCS pa30ophl 3a1aHuil ¥ BoripocoB ¢popmata EI'D.

KonTposnbHble paboThl IPOBOJATCS ISl OLICHKH YPOBHS YCBOGHUS yueOHOI0 Marepuasia
0o0y4armuMucs, UX CHOCOOHOCTH CaMOCTOSITEIbHO NPUMEHSATh IOJYy4YEHHBbIE 3HAHUS NpU
BBINOJIHEHUH 33JaHUH (hopMaTa OCHOBHOT'O FOCY/IapCTBEHHOTO HK3aMeHa M0 XUMHH.

CamocrosTenbHasi paboTta 00y4aroIMXCs CKIIAJbIBACTCS U3 PETYISIpHOU MpOpadOTKU
yuyeOHOro MaTepuana (MaTepuaia 3aHATHH, y4eOHOW JMTepaTypbl), BBIIIOJHEHUS 3a/1aHUI
MIPETNOo/IaBaTelis U TPEHUPOBOYHOTO PEIIEHUS OTKPHITOr0 OaHKa TecToBbIX 3amanuii ®UIITH.

Pabora oOyuarommxcsi B KOJJIEKTUBE 00eCIeunBaeT MIMPOKOE B3aUMOJCHCTBHE APYT C
apyroM, ¢GopMUpYyeT UYyBCTBO  KOJUIEKTHBM3Ma W pa3BUBa€T  KOMMYHUKaTHUBHBIE
cnocoOHocTH. CamocrosiTenbHas padoTa CJIMTepaTypoil, TECTOBBIMU 33AaHUSAMHU (POPMUPYET
CIIOCOOHOCTH K aHaJIM3y, CHHTE3Y, CAMOPA3BUTHIO U MCIOJIb30BaHUIO TBOPYECKOTO MOTEHIIMANA,
HayYHO 0OOCHOBAaHHOMY BOCTIPUSITHIO XUMHUECKUX U COLIMATILHBIX BOIPOCOB.

Paznuanbie BUpI yaeOHOM paOOTHI, BKIIFOYAsk CAMOCTOSITENBHYIO padoTy, CHOCOOCTBYIOT
peanu3aly  JeSATeIbHOCTHOTO TOAX0/a, (OPMHUPOBAHUIO YMEHHWH peliaTh THUIIOBBIE U
KOMOMHHMpPOBaHHbBIE 337a4H, OBJIAJIEHUIO KYJIbTYpOil MBIIIJICHHS, MTUCbMEHHON U YCTHOU peuH;
Pa3sBUTHIO  CIIOCOOHOCTH  JIOTHYECKHM MPAaBUIBHO  OQOPMHUTH  pe3yibTaThl  paboThI;
(OPMHPOBAHNIO CHUCTEMHOIO MOJIXOAA K aHAIN3y XUMHUYECKOW HH(POPMALUHU, BOCHPUSATHIO
MHHOBAIMH, a Takke (HOPMHUPYIOT CIIOCOOHOCTh W TOTOBHOCTh K CaMOCOBEPIICHCTBOBAHUIO,
camMopeanu3ally, CIOCOOCTBYIOT IPOSBICHHUIO HAuOOJbIIEH aKTUBHOCTH B BBINOJIHEHUU
3aJaHuii, GOPMUPYIOT CIIOCOOHOCTh aHAJIM3UPOBATh HOBBIC TOCTIIKEHHUS HAYKH M MPAKTHUKH,



OLICHMBAThb M HCIIOJIb30BATh HAKOIUICHHBIN OIBIT, aHAJU3UPOBATh CBOM BO3MOXKHOCTH,
nprOOpeTaTh HOBBIC 3HAHUS, MCIOIB30BATh PA3IMYHbIe POpPMBI 00yUCHMS, HHPOPMAITMOHHO-
o0pa3oBaTeibHble TEXHOJIOTHH, CO3/JAI0T OIBIT SKOHOMHOI'O PACX0/I0BaHUS BPEMEHHU.
Pexomenayemas jureparypa:
OcHoBHasl IUTEparypa.

1. Epemun B.B., Ky3pmenko H.E., Tepenun B.U., [Ipo3nos A.A., JIynun B.B.
Xumus. 10 knace. YrnyOneHHsIid ypoBeHb. YueOHuk. Beprukans. ®I'OC — M.: [Ipoda,
2018

2. Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., Jlyaun B.B. Xumus. 11 knacc.
YranyGnennsiii ypoBenb. YueoHuk. Beptukans. ®I'OC — M.: [lpoda, 2018

JononnurenbHas AUTEparypa;

1. TIly3akxo C.A. Xumwus.10 knacc. : yue6. 1uist 001eo0pa3oBar. OpraHu3aiuii: yriryolr.
yposenb / C.A. ITy3ako, H.B. Marununa, B.A. ITonkos. — 2-e u3a. — M. : I[Ipocsenienue, 2020.
- 320c. : un.

2. IlyzakoB C.A. Xumus.11 knacc. : yue0. s o61eo0pa3oBar. opraHu3aiuii: yriayou.
yposenb / C.A. ITy3akos, H.B. Marmnuna, B.A. [Tonkos. — 2-¢ u3a. — M. : [Ipocsenienue, 2020.
- 320c. : um.

3. Kysemenko H.E., Epemun B.B., [lonkoB B.A. Xumusi s IIKOJIBHHKOB
cTapmux kiaccoB W mnocrynatomux B BVY3el - M. wu3ng-Bo: MockoBckuit
rocyIapcTBeHHBIN yHUBEepcUuTeT nMeHu M.B. Jlomonocosa (MI'Y) - 2018.

4. Kyspmenko Hukomait EropoBuu, Epemun Bagum Brnagumuposuy, Ilomkos
Bnagumup AnapeeBuu. Hauanma xumuu. [ nocrynaromux B By3bl— M.: U3a-Bo: bUHOM.
JlaGopaTopus 3HaHUH.

5.  Hosommuckuii 1.1., HoBommnckas H.C. Tunbl XUMHYECKHUX 3a7a4 U CLIOCOOBI KX
pewenus. 8-11 kiaccesl — M.: u3n-Bo Pycckoe cioso, 2014.

DJIEKTPOHHBIE PECYPCHI:

1. http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/page.html
denepajbHbIi HEeHTP HH(POpMaHOHHO-00pa3oBaTeabHbIX pecypcoB (PLIIUOP)

2. http://college.ru/himiya/ OTKpBITHII KOJLJIEIK: XUMUS

3. http://school-sector.relarn.ru/nsm/Xumust  nJisti BcexX: WJLTIOCTPUPOBAHHBIE
MaTepuajbl 10 001el, OPraHNu4YeCKOH M HEOPraHNYeCKOH XUMHUH

4. http://my.mail.ru/community/chem-textbook/Yyeonnk xumun

5. http://chemistry.narod.ru/Mup xumuu

6. http://uchebnik-tetrad.com/OnJiaiiH y4eOHUKH U TeTPaaH

7. https://chem-ege.sdamgia.ru/Pemy EI'J

V. YYEBHO-TEMATHUYECKHWM IVIAH 3AHATHUMN IO XUMMU (30 3ausTuii no 3
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CoBpeMeHHBIE NIPEACTABJICHHS 0 CTPOCHUH ATOMA.

CoBpeMeHHass MoJiesib CTpoeHus atoma. Jlyanusm anekrpoHa. Pacnpenenenue
DIIEKTPOHOB IO DJHEPreTHYECKMM YPOBHSM B COOTBETCTBMM C IIPUHLUIIOM
HaMMEHBIIEH SHepruM, mpaBuioM XyHaa ¥ npuHiunoMm [laymu. OcoGeHHOCTH
CTPOCHUSI DHEPreTHYECKUX YPOBHEH aTOMOB O-3JIEMEHTOB. DICKTPOHHAs
koH(purypauus aroma. Kiaccudukamuss XMMHYECKHX 3JIEMEHTOB (S-, p-, d-
pieMeHTbl). OCHOBHOE U BO30YXAEHHOE COCTOSIHMA aToMOB. BaneHTHbIe
DIIEKTPOHBL.

Ilepuoauyeckuii 3axoH u [leprnoaudeckas cucreMa XMuMHYECKHX 3JI€MEHTOB
JI.. MenneseeBa.

[lepuomuueckass cucrema xumuueckux osnemeHtoB J[.M. MeHnneneesa.
dusnueckuit cMbica Ilepuoanmueckoro 3akona .M. MenaeneeBa. [IpuuuHbl u
3aKOHOMEPHOCTH U3MEHEHHMS CBOMCTB 2JIEMEHTOB M UX COCIMHEHUI 0 ITepruoaM
Y rpynnaM. MupoBo33peHUYeCKOe U HayuHoe 3HaueHue [leprnonnueckoro 3akoHa
JI.11. Menneneena. [Iporuossl [I.11. MenneneeBa. OTKpbITHE HOBBIX XMMUYECKUX
DJICMCHTOB.

XuMHYeCKHe peaKknu.

Knaccugukaus XUMHYECKIX PEaKIuil o0 pa3InYHbIM Ipru3HakaM. [ OMOreHHbIe
U reTeporeHHble peakuuu. Kiaccudukamus U 0COOEHHOCTH OPTaHUYECKUX
peakiuii. TerutoBbie 3(PPEKTHI XUMHUYECKUX peakmuii. TepMOXUMUYECKHEC
ypaBHeHus. Kartanuzartopbl u katanu3. Poip KaTanu3aTopoB B MPUPOAE U
MPOMBIIIJIEHHOM  INpou3BoJcTBE. OOpatuMocTh  peakuuidl. XHUMHUYECKOE
paBHOBecHe. CMeELIEHNE XUMUYECKOTO PABHOBECHS NOJ JEHCTBUEM pa3IUYHbIX
(bakTOpOB: KOHLIEHTPAIMM PEareéHTOB WM MPOAYKTOB pPEAKIUH, JaBJICHUS,
TEMIIEPATYyPBL.

XHMHYeCKHEe peaKIuH.

PacTBopeHne kak (Qu3MKO-xMMHUYeckuii mporecc. CrnocoObl  BbIpakeHUs
KOHILIEHTPALUU PAaCTBOPOB: MAacCOBasl JJ0JIsl PACTBOPEHHOT'O BEILIECTBA U MOJIIpHAsI
KOHLEHTpauuu. Peakuuu B pacTBOpax 3EKTpONMTOB. KHCIOTHO-OCHOBHBIE
B3aUMOJICHCTBUS B pacTBopax. AMdorepHocTs. Bomopoaubiii mokaszarens (pH)
pactBopa. [loBeneHue BemecTB B cpefiax ¢ pa3HbIM 3HayeHueM PH. I'maponus.
3HaueHue TUApoJin3a B OMOJIOTMYECKMX OOMEHHBIX Mpoueccax. IIpumeHnenune
TUAPOJIN3A B IPOMBIIUIEHHOCTH. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUY B
MpUpOJie, MPOU3BOJICTBEHHBIX MpOIEccax U >KU3HEEATEIIbHOCTH OPraHHU3MOB.
[ToBeneHue BEIIECTB B cpesiaX ¢ pa3HbIM 3HaueHueM PH. MeTo bl 371eKTpOHHOT O
1 3JIEKTPOHHO-MOHHOTO OasiaHca.

XuMHYECKHE PEeaKLUH.

HepBOHa'-IaJ'II)HI)Ie IIOHATHUSA O THIIAX W MEXaHHU3Max OpFaHI/I'-IeCKI/IX peammﬁ.
CBOOOMHOpAIMKATBHBIA W HMOHHBIM MeXaHW3Mbl peakiuu. [loHsTHE O
Hykiaeodpmie u anekrpodmie. I[lpaBmio MapKOBHHMKOBA, €ro 3JIEKTPOHHOE
o0oCcHOBaHHME. MeXaHu3M peakIui CBOOOJHOPAJAUKAIBHOTO 3aMEIICHHUS.
PeaKI_[I/II/I HpI/ICOCJII/IHCHI/IH nu pa)II/IKaJ'II)HOFO 3aMCIICHU .

Teopernyeckne 0CHOBBI Oprannyeckoit xumun. Homenkiarypa u uzomepus.
Teopusi CTpOEHHS OPraHUYECKUX COETUHEHHM: TOMOJIOTHUS U H30MEpHUs
(cTpyKTypHasi U IPOCTPAaHCTBEHHAs1). B3auMHOe BIMsHNE aTOMOB B MOJIEKYJaX.
XUMHYECKOE CTPOEHUE KaK MOPSAJ0K COEUHEHUSI aTOMOB B MOJIEKYJIE COTIACHO
X BaJeHTHOCTH. (OCHOBHBIE IOJIOXKEHHMSI TEOPUM XUMHUYECKOIO CTPOCHHUS
Opranmveckux coeaguHenui A.M. byrmiepoBa.  YriepoaHblil  CKeleT
OpraHu4eckor Moiekyabl. M3omepus u umsomepsl. M3omepus yriepogHoro
CKEJleTa, MEXKJAccoBas, TMPOCTPaHCTBEHHasl  (yuc-mpauc-  U30Mepus).




OnTtuueckass H30MepHUs. ACUMMETPUUYECKHUH aToM yriiepoja. 3aBUCUMOCTH
CBOMCTB BEIIECTB OT XUMHUYECKOT'O CTPOCHUSI MOJIEKYI.

TeopeTu4yecKkue 0CHOBBI Oprann4yeckoi xumun. HomeHkiarypa u usomepus.
HomeHkiiaTypa OpraHMYecKHX BEIIECTB (TPUBHAIBbHAS M MEXKIyHApOHAs).
MexxayHapoaHass HOMEHKJIATypa ¢ HPUHUUIBI  00pa3oBaHMs  Ha3BaHUU
opraHuyeckux coeauHeHuid. Kiaccudukanus oOpraHMYecKuX COSIUHEHUH.
['eHeTryeckas CBSI3b MEKY KJIACCAMHU OPraHUYECKUX COCIMHEHHUIA.

KonTpoabHas padora Nel

XuMHYEeCKHE CBOWCTBA U CIIOCOOBI MOJIY4YeHHsI YIJIeBOOPOI0B.

AnKaHbl. OJIGKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI METaHa.
['omonoruyeckuii psax u obmas dopmyna ankaHoB. dusnyeckwe CBOMCTBA
QIIKAHOB. 3aKOHOMEPHOCTH HW3MEHEHHUsI (U3MUYECKUX CBOUCTB. XUMHUYECKHE
CBOICTBA  allKaHOB: TaJOTCHUPOBAHHE, JIETHJIPUPOBAHUE, TEPMHUYECKOE
pa3iiokeHUe, KPEeKWHT KaK CIIOCOOBI MOJYYCHHs BaXHEWIIMX COCIMHEHUH B
OpraHryYecKoM cuHTe3e. ['opeHne alkaHOB KaK OJIMH U3 OCHOBHBIX MCTOYHHUKOB
TeIUla B TPOMBIIUICHHOCTH W OBITY. M30oMepu3anus Kak cnoco0 MOIydeHus
BBICOKOCOPTHOTO OeH3nHa. Haxoxk/ieHue B mpupojie ¥ MPUMEHEHHE aTKaHOB.

10

XuMH4YecKHe CBOMCTBA U CIOCOOBI MOJIyYeHHs YIJIEBOAOPOI0B.
[[uknoankanpl. CrpoeHue MoJsieKysl LukioankaHoB. OOmas ¢dopmyna
UKIoaTkaHoB.  HomeHkmatypa — mukmoankanoB.  Crneunuduka  CBOWCTB
[MKJIOAJIKAHOB C MaJIbIM Pa3MEpOM IUKJIA.

11

XuMH4YecKHe CBOMCTBA U CIOCOOBI MOJIyYeHHs YIJIeBOAOPOI0B.

AJIKEHBI. JJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl ITHIICHA.
['omonoruyeckuii psanx u oOmias (opmyna ankeHoB. DuU3NUECKHE CBONCTBA
QnKeHOB. Peakuuu »neKTpoPUIBHOTO MPUCOECTUHEHUSI KaK CIOCO0 MONydeHus
(YHKIIMOHATBHBIX TPOU3BOJHBIX YIJIEBOJAOPOAOB. Peakiuu oOKuciaeHuss u
nonuMepuzanuu. [IpaBuno MapkoBHuKOBa W mpaBuio 3aiinieBa. CrocoObl
[TOJIY4EHUS AJIKEHOB.

12

XHuMHuyecKue CBOMCTBA M CIIOCO0BI MOJTYy4YeHHs YIJIeBOAOPOI0B.

Ankanuensl. Krnaccudukamus ankaaueHOB 10 B3aWUMHOMY PacCIOJIOKEHHUIO
KpaTHbIX  cBs3e B Mosekyne.  OCOOEHHOCTM  3JEKTPOHHOTO U
[POCTPAHCTBEHHOTO CTPOEHUS COMNPSKEHHBIX ankagueHoB. OOmias dopmyia
akagueHoB. HomeHkiaTypa u u3omepus aikaaueHoB. PuU3HMUecKue CBONCTBA
QIIKaTUCHOB. XHMMHUYECKHE CBOWCTBA AlKAJMECHOB: PEAKIUU TPUCOCIHMHEHUS
(ruapupoBaHue, TAJIOTEeHUPOBAHNE), TOPEHHUS U ITOJUMEPU3ALIUH.

13

XuMHYEeCKHe CBOHCTBA U CIIOCOOBI MOJIY4YeHHSs YIJIeBOJOPOI0B.

AJIKMHBL. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIbl alleTHUIICHA.
["omonoruyeckuii psa u obmas ¢popmyna ankuaoB. Homenknarypa. M3omepust:
YTJIEPOJHOTO CKEJIETa, MOJIOKEHHS KPAaTHOM CBsI3U, MEXKIIaccoBas. Pusnueckue
CBOICTBA AJIKWHOB. XMMHYECKHE CBOMCTBA AJKWMHOB: PEAKIIMH MPUCOETUHECHUS
KaK CIOCOO MOJyYeHHUs MOJMMEPOB U JAPYTUX MOJE3HBIX MPOAYKTOB. Peakuuu
3amenieHus. ['opeHne aneTwieHa KaK HMCTOYHHK BBICOKOTEMIIEPATYPHOTO
[JIAMEHM JJIsI CBAPKU M PE3KU METAJIJIOB.

14

XuMHYEeCKHe CBOHCTBA U CIIOCOOBI MOJIY4YeHHSs YIJIeBOJOPOI0B.

Apenbl. CoBpeMeHHBIE MPEJICTaBICHHUsI 00 3JIEKTPOHHOM U MPOCTPAHCTBEHHOM
cTpoeHun Oenszona. M3omepus M HOMEHKIATypa romojoro Oenszomna. OOmas
dopmyna apenoB. Dusznueckue cBoiicTBa OeH307a. XHUMHUUYECKHE CBOWCTBA
OeH30ma: peakiuu 3IEKTPOPUIHLHOTO 3aMEIICHHS (HUTpOBaHME,
raJIOTEHUPOBAHME) KaK CHOCO0 TOMyYeHUS XHUMHYECKHX CPEJICTB 3alllUThI
pacTeHuii; mnpucoequHeHUs (TUApPUpPOBaHME, TaJoreHupoBaHue). Peakuus
ropeHus. OcoOEHHOCTH XMMHYECKHUX CBOMCTB Toilyona. B3aummHoe BiusHHE

ATOMOB B MoOJIEKyJe Toayosa. OpUEHTUpYIoUlee NEHCTBUE 3aMECTHUTENCH B




OEH30JIbBHOM KOJIbLIE.

15
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XMMHU4YecKoe CBOICTBA M CHOCOOBI MOJYYEHHUS KHCJIOPOACOHAEPKAIMX
OPraHuYecKuX COeIUHEeHHUI.

Crouptel. Knaccugukamnusi, HOMEHKIATypa CHHPTOB. ['OMOJOrMYEcKHi psa u
o01mas popmyna npeAeabHbIX 0JHOATOMHBIX cupToB. M3zomepus. dusnueckue
CBOMCTBA IIPEACIBHBIX OIHOATOMHBIX CIHPTOB. BomoponaHas CBA3b MeEXAy
MOJIEKyJJaMH U €€ BIUSHHE Ha (pU3MUYECKHe CBOMCTBA CIUPTOB. XMMHUYECKHE
CBOWCTBA: B3aWMOJICHCTBHE C HATPUEM KaK CIIOCOO0 YCTAaHOBICHHS HAJTUYUs
TUJIPOKCOTPYNIbI, €  TaJOr€HOBOJOPOJAAMU  KakK  CHOCOO  MOJy4eHus
[PACTBOPUTEIICH, BHYTPU- U MEKMOJICKYJISIpHAs Jeruaparanus. Peakuus ropeHus:
CIIUPTBHI KaK TOIUIMBO. PU3MOIIOTMYECKOE NEHCTBHUE METAHOJIA M ATAHOJIA Ha
OpraHM3M ueJOBeKa. OTWUJIEHIJIMKOJIb U TJUIEPUH KakK [peICcTaBUTENIH
IIpeIeIbHBIX MHOIOATOMHBIX CIIUPTOB.

17

XMMHU4YecKoe CBOICTBA M CHOCOOBbI MOJYYEHUS KHCJIOPOACOAEPKAIIMX
OPraHuYecKuX COeIUHEeHUI.

Denon. CtpoeHre MOJICKYIbl ()eHoa. B3anMHOE BIIMSIHHE aTOMOB B MOJICKYJIC
(denona. dusnyeckue cBoicTBa (PeHOoNAa. XMMHUYECKHE CBOMCTBA (peakIuu C
HaTpUEM, THJIPOKCUIOM HATpHUs, OpPOMOM).

18

XuMHu4yeckoe CBOHCTBA H CIHOCOObI MOJYYEeHHUS] KHCJIOPOACOAEPKAIIUX
OPraHuYecKuX coeHuHEeHUI.

Anpaeruabpl U KeToHbl. Kiaccuduxamus ampAerufioB U KeToHOB. CTpoeHHe
MpEACIbHBIX ~ AlBJIETHAOB. ODJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
KapOOHUIILHOMU TpymIbl. ['oMonorudeckuii psas, obmas Gpopmyrna, HOMEHKIATypa
M HM30MEpHs TIPEACIbHBIX albAeTUI0B. DU3NUECKHEe CBONCTBA MPEIeTbHBIX
QIIbJIETHI0B. XMMUYECKHE CBOMCTBA MpPENEIbHBIX albJIETHI0B. TOKCHYHOCTH
QIBJICTUIOB. AIETOH KaK TIPeICTaBUTENIb KETOHOB. CTpPOEHHE MOJIEKYJIbI
arieToHa. OCOOEHHOCTH peakluy OKUCIICHUS alleTOHa.

19

XHMHYecKoe CBOiCTBA W C€HOCOOBI MOJIyYeHHMS] KHCJIOPOICO/Aep:KaAIMX
OPraHUYecKUX COeAUHECHUM.

Kap6onoBbie kucnotel. Knaccugukanus 1 HOMEHKIaTypa KapOOHOBBIX KUCIIOT.
CTpoeHHe MpeesbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE KapOOKCUIBHON Tpymbl. ['oMonornyeckuit paa u
o01mast popmyIa npeaeabHbIX 0JTHOOCHOBHBIX KAPOOHOBBIX KUCIOT. Pu3nyeckue
CBOMCTBAa MpEAENbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCJIOT. XHMHYECKHE
CBOWCTBA MpEJENbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT (peakuuu C
MEeTalljlaMd, OCHOBHBIMH  OKCHJAaMH, OCHOBAHHUSAMH U  COJIAIMH)  Kak
MOATBEP)KIECHUE CXOJCTBA C HEOPraHMYECKMMHM KHCIOoTaMu. Peakuus
repudukanyu u e€ oOpaTUMOCTh. BiusiHue 3amecTUTesneil B yriieBoJOpPOIHOM
panukaige Ha CUIy KapOOHOBBIX KHCIOT. OCOOEHHOCTH XMMHMYECKHX CBOMCTB
MypaBbUHOM KHUCJIOTHL. Baxkheiiiue mnpeiacTaBuTenu KapOOHOBBIX KHCIOT:
MypaBbHHasA, YKCyCHas U OeH3olHas. Briciine npenenbHble M HENpeaelbHbIC
KapOOHOBBIE KHCIIOTHI.

CTpoeHre U HOMEHKIJIATypa CIOXHBIX 3(upoB. CrocoObl MONyYeHHs CIOKHBIX

p(hUpOB.

20
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XnuMu4eckoe CBOIICTBA M CHOCOOBLI  MOJIyYeHHS  a30TCOAePKAIINX|
OPraHuYecKHX COeMHEeHHUIA.

Amunbl. [lepBuuHbIe, BTOpUYHBIC, TpeTUYHBIC aMUHBI. Kitaccudukamnuss aMuHOB
10 THUIY YIJIEBOAOPOAHOIO paJvKalla M YHMCIY AaMUHOIPYII B MOJIEKYIE.




DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MPeIeNbHbIX aMUHOB. Du3nyeckue
CBOMCTBa aMHMHOB. AMHHBI KaK OPraHUYECKHE OCHOBAHHMS: PEAKIIMH C BOJIOM,
kuciotaMu. Peakius ropenus. AHWIMH KakK MPEACTaBUTENb apOMATHUYECKUX
aMuHOB. CTpoeHue aHwiMHA. [ [puanHbl 0c/1abIeHUsT OCHOBHBIX CBOMCTB aHUJIMHA
B CPaBHEHUU C aMUHAMU MPEJEIBHOrO psifa. XUMUYECKHE CBOMCTBA aHWIIMHA:
B3aUMOJICHCTBUE C KHCIIOTaMHU, OPOMHOMW BOOM, OKHCIIeHHE. [lorydeHre aMruHOB
QIKAJIUPOBAHMEM  aMMHMaka M BOCCTAaHOBJIICHHMEM  HUTPOIPOU3BOIHBIX
yriieBogopoioB. Peakuus 3uHuHa.

22

XuMu4eckoe CBOMCTBA M CHOCOOBLI  MOJIyYeHHS]  a30TCOAePKAIINX|
OPraHuYeCcKHX COeIMHEeHHUIA.

AMHHOKHUCIIOTHI U Oenku. CoctaB u HOMEHKJIaTypa. CTpoeHHE aMHUHOKHCIIOT.

['omosiornyeckuil psii NpENeTbHBIX AMUHOKHUCIOT. WM30Mmepus mpenenbHbIX

AMUHOKHCJIOT. du3nyeckue CBOMCTBaA MpeaeIbHbIX aMHUHOKHCJIOT.

AMUHOKHCIIOTBI Kak aMm@oTepHble opraHudeckue coeawHeHus. CHHTE3

nentuaoB. IlenTuaHas cBg3b. buogornyeckoe 3HaYeHHe aMUHOKHUCIIOT. O0acTu

MPUMEHEHUS] aMUHOKHCIIOT.
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XNMHUSI CHHTETHYECKHX BBICOKOMOJIEKYJISIPHBIX COGI[I/IHEHI/Ii/‘I.
BLICOKOMOJ'IeKyJ'IHpHBIe COCANHCHHMUA. CTpO@HI/Ie IIOJIMMCPOB. 3aBHCHUMOCTH,
CBOICTB IMOJIMMEPOB OT CTPOCHHA MOJICKYII. OCHOBHBIC CITOCOOBI MOJIYYCHHA
BBICOKOMOJICKYJIAPHBIX CO@ﬂHHCHHﬁI pe€aKuuu IMOJIMMEpHU3alInn u
ITOJIMKOHACHCAIINH. KJIaCCI/I(bI/IKaIII/IH BOJIOKOH.

24

MeToabl MO3HAHUS B XUMUH. XUMHUA H KU3Hb.

OJKCIIEpUMEHTAIbHBIE OCHOBBI XuMuHU. I[IpaBuna paboTel B JabopaTopuu.
Ulaboparopnas nocyzaa u obopynoBanue. [IpaBuna 6e30macHOCTH mpu padote ¢
€IKUMH, TOPIOYUMH U TOKCUYHBIMHU BEIIECTBAMHU, CPEJICTBAMHU OBITOBON XHMHUH.
Hayunble MeTonpl MO3HaHUS B XUMHHM. XHMHUYECKUH aHalu3, CHUHTE3,
MOJICIMPOBAHNE XUMHUYECKHX TPOIECCOB U SIBJICHUN KaK METOJbI HAyYHOTO
MO3HAHMS.
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MeToabl NO3HAHUS B XUMUH. XUMHUA H KU3Hb.

CoBpeMeHHbIe (HU3UKO-XUMUYECKHE METO/bI pa3eneHus: cmeced. JlucnepcHsie
cucteMbl. Komnounnsle cuctembl. HMcrtuHHble pacTBOpbl. OrnpezneneHue
XapakTepa Cpebl BOJHBIX paCTBOPOB BeMIeCTB. MHAMKATOPHI.

26

MeTOoAbI NO3HAHUSA B XUMHH. XHUMHS U :KU3Hb.

Wnentudukanus OpraHUYECKUX COeAMHEHHH. PereHune sKcnepuMEeHTaTbHBIX
3a7a4 Ha pPacCllO3HABAHUE OpPraHWYECKUX BewecTB. [Ipu3Haku OpraHuyYecKux
eaKIuil.

27-29

MeTobl NO3HAHMS B XUMHU. XUMHUS U )KU3Hb.

Pemennie pac4€THBIX 3a/1a4 Ha BBIBOJ MOJIEKYJSIPHOM U CTPYKTYpHOH (hOpMYyIIbI
OpPraHUYECKOro BEIECTBA MO MACCOBBIM JOJISIM 3JIEMEHTOB M MO Macce U 00bEMY
MTPOJTYKTOB CrOpPaHUS.

30
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