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IHOACHUTEJIbHAS 3ATINCKA
IIporpamMma 001me06pa3oBaTeNILHOTO IPEAMETa « XMMHL» NpeAHasHaYeHa IS H3YYECHAS XUMUHU B
npodeccHoHaNbHEIX 00pasoBaTensHbIX opranusausax CI10, peanusyomux 06pa3oBaTeIbHYI0
IpOrpamMMmy CpeaHero o0mero 006pa3oBaHus B IPEeNax OCBOCHHUS OCHOBHOM MPO(eCCHOHATBHOM
obpasosarenbro# nmporpammer CITO (OITOIT CIIO) na 6ase ocHOBHOrO 00LIEr0 06Pa30BAHKS IPH
IOJITOTOBKS KBAIM(DUIHPOBAHHBIX pabOYHX, CIyXKAIKX, CIELUATHCTOB CpeIHero 3BeHa. IlporpamMma
pazpabotana Ha ocHoBe TpeboBannit PI'OC cpexrero obimero 06pa3oBaHus, MPEAbIABIIEMBIX K
CTPYKTYpE, COJNEPKAHMIO U Pe3ysIbTaTaM OCBOSHHS NpeaMeTa « XHMMUs», B COOTBETCTBHH C
PexoMenpanusmMu 1o oprasu3aiiuy IoTydeHNs CPeHero obmero 00pa3oBaHus B IIpeesiaX
OCBOEHHUS 00pa30BaTENBHBIX [IPOrPaMM CPEIHEro Mpod)eCcCHOHATBHOr0 00pa3oBanus Ha Hase
OCHOBHOT'0 00IIEro 00pa3oBaHKs C y4eTOM TpeOoBaHU (efepalbHbIX TOCYJAPCTBEHHbIX
006pa3oBaTE/BHBIX CTAHAAPTOB M MOIYYaeMOoil IPOGECCHH WIH CIEMATEHOCTH CPEIHETO
npoeccHoHanbHOro o6pasopanns (MUceMo JlenapTamMeHTa rocy [apCcTBEHHOM IOIMTHKY B chepe
noaroToku padouux kaapos u AITO MunoGprayku Poccuu or 17.03.2015 Ne 06-259).
Conepxanne mporpaMMBb! « XHMHES» HAIIPaBJICHO Ha JOCTHKEHHE CIEAYIOMHMX Iieei:

. (bOpMHpOBaHI/IC Yy 06yqa10m;ﬂxca YMCHHA OIICHHUBATH 3HAYUMOCTD XMMHUYCCKOTO 3HAHMS I
KaXJo0ro 4CjI0BEKa,

e (opmupoBaHHEe y 00yUAIOIIHXCS HEIOCTHOTO NPEACTABIECHUS O MUPE M PO XAMUHU B
CO3JaHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTUHEI MUDA;

® yMmeHus OOBACHATH OOBEKTHL U IIPOLECCH] OKPYIKAIOIIEH [eHCTBATEIBHOCTH: IPUPOJIHOM,
COLMAIILHOMR, KYIbTYPHOH, TEXHUIECKOM Cpe/Ibl, — HUCMONB3YS VISl STOI0 XUMHUYECKHE
3HAHUS,

® pasBUTHE y 00YJaIOIUXCs yMEHUH pa3iuvaTh (GakThl ¥ OLEHKH, CPABHUBATEL OLIEHOYHEIE
BBIBOJIBI, BUJETH UX CBA3h C KPUTEPUAMH OLEHOK U CBS3b KPUTEPHEB C ONPEICIICHHOM
CHCTEeMOM LeHHOCTeH, GOpMyIHPOBaTh U OOOCHOBHIBATH COOCTBEHHYIO O3HITHIO;

* npuoOpeTeHue 00YyYaOIIUMUCS OIBITa PA3HOOOPA3HOM AEeATENBHOCTH, TO3HAHMA U
CaMOITO3HAHN; KJIIOYEBLIX HABBIKOB, HMCIOIINX YHUBEPCATIHLHOE 3HAUECHHUE JJISI PA3IHIHBIX
BUJIOB JEATENBHOCTH (HABBIKOB PEIICHHUS NPoOieM, IPUHATHS PEIICHHM, TOMCKA, aHaIN3a U
00paboTky MHPOPMAIIMH, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEpPEHU,
COTPYIHHYECTBA, 0€30IIaCHOr0 0OpAIEHUS ¢ BEIICCTBAMHE B TOBCEIHEBHOMN JKU3HN ).

B nporpaMmy BKIIXOYEHO COJIEpKAaHUE, HAIPABICHHOE HA (OPMHUPOBAHKE Y CTYIEHTOB
KOMIIETeHIMH, HeoOXomuMBIX g kagectBeHHoro ocBoenus OITOIT CIIO Ha 6a3e 0CHOBHOTrO
obmero o6pa3oBaHus ¢ IOTy4eHHEM CpeAHero o0uiero 06pa3oBaHusl; IPOrpaMMBI ITOITOTOBKH
KBAIA(HIMPOBAHHBIX pabOUHX, CIyXAIKX, IPOrPAMMBbI TOATOTOBKH CHELMAIKNCTOB CPEIHErO 3BEHA
(IIIIKPC, IIICC3).

[Iporpamma npeaMeTa « XUMHSI» SBJISE€TCA OCHOBOM sl pa3paboTKu pabounx mporpamm, B
KOTOPBIX IPO(hecCHOHAIbHBIE 00pa30BaTebHBIE OPraHU3aIH, PEeaTU3yIOIIHe 06Pa30BaTeILHYIO
nporpaMmy cpexero obmero obpasosanus B npeaesnax ocsoenus OITOIT CITO na 6a3ze 0CHOBHOTO
obwiero o6pa3oBaHHsl, yTOYHAIOT ColepxKanue yaeGHOro MaTepuaia, oce 0BaTeIbHOCTh 10
H3YUYCHUS, pacipeesieHue yueOHbIX 9acoB, TEMATUKY pedepaToB, BUIbI CAMOCTOATENBHEIX paboT,
YYUTBIBAs CIEUM(UKY IPOrPaMM IOATOTOBKH KBATH(PUIUPOBAHHBIX paboUnX, CIYKAIHUX H
CHELHAINCTOB CPEIIHET0 3B€HA, 0CBAUBAEMOMN NTPOodECCHH WU CrielnanbHOCTH, TIporpaMma MoXKeT
MCIIONB30BATHCS IPYIUMH NPOhECCHOHANBHEIME 00pa30BaTEIbHBIMA OPraHu3aLHAMH,



peasm3yoImuMy 06pazoBaTebHyIO MPOrPaMMy CPEIHEro 0BIero 06pasoBanHys B Ipeneiax
ocsoeHns OIIOIT CTIO na 6aze ocroBHOro 06mero o6pasosanus (IITIKPC, ITIICC3).

OBIIAS XAPAKTEPUCTUKA TTPEAMETA «XUMMUSI»
Xumus — 9T0 HayKa O BEWECTBAX, KX COCTABE U CTPOCHUHM, CBOMCTBAX M IIPEBPAIICHUSX, 3HAUCHHH
XUMHHECKHX BEIIECTB, MATEPHANOB U IIPOLECCOB B IIPAKTHUECKOH NEATEILHOCTH UeJIOBEKA.
Coneprxanue 061meoO6pazoBaTebHOrO IpeaAMeTa « XMMHS» HAIPABICHO HA YCBOCHHE
00y4aIOIUMKCS OCHOBHBIX TIOHATHIE, 3aKOHOB ¥ TEOPHil XMMUH; OBIafCHHE YMEHHUSMH HAGIIONATh
KUMUYECCKUE ABJIEHUS, TPOBOAUTH XUMUYECKHUH SKCIIEPIMEHT, IPOU3BOAUTH PACUETHI HA OCHOBE
XUMHUYECKHX (POPMYJI BEIIECTB ¥ yPaBHEHUH XUMUYECKUX PeaKIuit
VI3yuenne XuMHH B IPOdecCHOHATBHEIX 00Pa30BaATENbHBIX OPraHU3ALHMSX, PEATH3YIOLIAX
00pasoBaTelbHYIO IPOrpaMMy cpeaHero obiero o6pa3osanus B mpeaesax ocsoenns OIIOII CITO
Ha 6ase OCHOBHOTO 06IIEro 06pa3oBaH¥s, HMEET CBOK 0COGCHHOCTH B 3aBUCHMOCTH OT npodus
IPO(ECCHOHAIBHOTO 00pasoBanma. DTO BHIPAXKACTCS B COAEPKAHME O0YIEHHS, KOIHYECTRE YACOB,
BBIICISACMbIX HA H3Y4YEHHE OTACIBHBIX TeM NPOrPAMMBL, ITyOHHE X OCBOCHUS 00YJaIOIIMUCS,
o0beme U XapaKTepe NPaKTHUCCKUX 3aHATUMH, BUJAX BHEAYJUTOPHOMN CAMOCTOSTENEHOM paboThI
“cryaentos. Hpu ocsoennu mpodeccuit CIIO u cnenuansrocteii CITO ecTeCTBEHHO-HAYYHOIO
npoduist IpOdECCHOHATBHOTO 06Pa3oBaHIS XUMIS U3ydaeTcs Ha 6a30BoM yposre GI'OC CpeIHero
obmero obpasoBanus, Ipu ocBoernu npodeccuit CIIO u cnermansrocTeit CITO TeXHIIECKOTO
NpodUIIs IPO(ECCHOHATEHOTO 00PA30BaHIs XUMIS U3ydaeTcs 6olTee YIIyGIeHHO Kak npoduapHas
y4eOHast MCIMIUMHA. B colepikaHuy peaMeTa IUls eCTeCTBEHHOHAYIHOTO PO
IPOGECCHOHATBHO 3HAYMMBI KOMITOHEHT He BBIIENEH, TaK Kak BCE IO COepiKaHUe SIBIAETCS
IPOGUIIbHO OPUEHTHPOBAHHBIM M HOCHT IPOo(ecCHOHAIBHO 3HAYMMBIH XapakTep. B mpouecce
H3YHICHUS XUMHUH TEOPETUUCCKUE CBEICHUS JIOTIONIHAOTCS IEMOHCTPALMSIMH, JTAGOPATOPHBIMU
OIBITAMH U IPAKTHYECKUMHE 3aHATHIMHE. 3HAYUTEIHHOE MECTO OTBOUTCS XAMUYECKOMY
akcriepiuMerTy. OH OTKPBIBAET BO3ZMOXKHOCTE (DOPMUPOBATE ¥ 00YYAIOIHIXCS CHICHHATBHEIE
OPEIMETHEIE YMEHHUS: paboTaTh ¢ BEMECTBAMH, BBIIOIHITH IPOCTHIE XUMAYECKHE OIBITHL, YUUTH
0e30I1aCHOMY ¥ 9KOJIOTHYECKK IPAMOTHOMY OOPAIICHHUIO C BENIECTBAMMU, MATEPHAIaME 1
HpOLECCaMy B OBITY U Ha IPOU3BOJICTBE.
JUiist opranu3anuy BHeay TUTOPHOM CAMOCTOSTENBHON paboThl CTYAEHTOB, OBIAICBAIOIINX
npodeccusmu CI1O u crenmamsrocTamu CTIO TeXHUYECKOrO U €CTECTBEHHOHAYYHOTO NPOdHIIcit
Ipo(hecCHOHANTBHOTO 00pa3oBaHus, IPEICTABICH IPHUMEPHEIH epeueHs pedepaTos (IOKNanos),
MHJMBHIYaTbHBIX IIPOCKTOB. B Ipoiiecce u3ydenus XMMuM BaxXHO (OpPMUPOBATH HHPOPMAHOHHYIO
KOMIIETCHTHOCTS 00y4aromuxcs. [1o3ToMy IIpH OpraHu3alii cCaMOCTOATENEHOR PaboThI
HEO0OXOMMO aKUEHTHPOBATh BHUMAHIE 00YHAIOIIUXCs Ha ITOMCKE HH(OPMALIMH B CPEHCTBAX
Macemena, uTteprere, y9e6HOM 1 crenuatbHON JIMTEPATYPe ¢ COOTBETCTBYIOIUM O(hOPMICHIEM 1
IPEeACTaBICHHEM pe3ylibTatoB. Msyuenune o6ieo0pa3oBaTensHOro npeaMera « XuMHUsy 3aBepIIacTcs
NOABEJCHIEM UTOTOB B (hopme mudpepeHIMpPOBaHHOTO 3a4eTa U 9K3aMeHA B PaMKax
IPOMEXKYTOYHOH aTTeCTalu CTyAeHToB B nponecce ocBoerus OITOIT CIIO ¢ momyyenuem
cpearero obuero obpasosanus (IIITKPC, ITTICC3.)

MECTO ITPEJIMETA B YUEBHOM ITJIAHE

ObmeobpasoBaTesbHBbL IpeaMeT « XHMEs SBISCTCS y9eGHBIM IPEIMETOM IO BHIGODY 3
00s3aTeNLHON NpeaMeTHON obnacTu «EctecTsennbie Haykm» OI'OC CpeaHero obmero
obpasosanust. B mpoeccroHaIbHEIX 06pa3oBaTeNbHBIX OpraHu3aLusX, peaM3yoIIX



00pasoBaTeNLHYIO IPOrPaMMy CPEIIHEro OGIIeEro obpasoBaHHs B npeseiiax ocsoenus OITOII CIIO
Ha 0ase 0CHOBHOTro 06miero 06paszoBanus, mpeaMeT « XuMUD» u3y4aercs B 0011eo0pa3oBaTeIbHOM
ke yyebroro OITOIT CITO na 6a3e ocHOBHOTO 06Mmero 00pasoBaHys C HOTYYEHHEM CPETHEro
obmero o6pasosanus (IIIKPC, IITICC3). B y4e6nbIx manax IITKPC, ITTICC3 mecto npenMera
«XHUMIA) — B COCTABE 06IE00PA30BATENBHEIX YYeOHBIX AUCIUILIMHE 11O BEIOODPY, POPMUPYEMBIX H3

00s3aTeNBHBIX HPEAMETHBIX obnacTeit ®I'OC cpemrero obmero obpasopanus, mia npodeccuii CIIO

wim crenpanbEocTel CIIO cooTBeTcTBYOMmMEro Mpoduis NpodeccHoRaTbHOr0 0Gpa30OBaHHL.

O6bem npeamera n BUIBI y4eGHOIM paGoThI
MaxcumanbHOE KOTHIECTBO 9acoB M0 yIeGHOMY
IUIAHy Ha JUCIATUIMHY

164 wyaca
CamocrosTenbHas paboTa 0 wuacos
AynmuTtopHo# paGoTEI 164 wuaca
B Tom uncne
Teopernueckux 3aHsTHI 124 daca
ITpaxrugeckux 3aHsTUil 40 wdacos

dopma UTOTOBOro KOHTPOJLS - Au(GepeHIpOBAHHELA 3a4eT; i bepeHIUpPOBaHHbIH 3a4eT

PE3YJIbTATBI OCBOEHVS ITPEIMETA

OcBoenne COZepXKaHusA IIpeIMETa ((XHMHH)), obecmeynBaer JOCTHXCHUE CTYACHTAMU
CIACAYIOIINX PE3YJILTATOB:

® JIHYHOCTHBIX:

— YYBCTBO M'OPJOCTH ¥ YBAXXCHHS K HCTOPUH ¥ NOCTHIKEHUAM OTEHECTBEHHOMN
XUMHYECKON HayKH,

— XHMHYCCKH 'PAMOTHOE HOBEACHUE B IPOQECCHOHANLHOM NESITENEHOCTH U B OBITY
TPy OOPALIEHHH C XHMHYISCKUMHI BELECTBAMH, MaTepHalaMi K IIpoLIeCCaMu;
POTOBHOCTD K IIPOJIOJDKEHIIO 00pa30BaHMs M HOBBIIECHUS KBATH(DHUKAIHE B
130paHHOol IPOeCCHOHANBHON NeATENEHOCTH M O6BEKTUBHOE OCO3HAHME ponu
XUMHYECKUX KOMIIETCHIIHMIM B 3TOM;

— YMCHHE UCIIOJIBE30BaTh JOCTHKEHUS COBPEMEHHOM XUMHYECKON HAYKHU U
XUMHAYCCKHX TEXHOJIOTHH IS HOBBIIIEHHA COOCTBEHHOIO MHTEIEKTYAIBHOTO
Pa3sBUTHSL B BBIOPAHHON IIPO(eCCHOHATLHOM AeSATeIPHOCTH;

® MeTanpeaMeTHBIX:

~— HCIIOJIb30BaHUE PA3JIHYHBIX BUJOB I103HABATEILHOMN AEATEIBHOCTH M OCHOBHBIX
WHTEINIEKTYaIbHBIX Ollepanuii (I0CTaHOBKH 3a1a4u, GOPMYIHPOBAHHS CUIIOTE3, AHANN3A
H CHHTE33, CPABHEHHUSL, 0000IIEHNS, CHCTEMATH3ALMY, BBIABJICHAS IPHUNHHO-
CIIEICTBEHHBIX CBSI3EH,

— TIOKMCKa aHaJIOr0B, (POPMYJIMPOBAHIS BBIBOJOB) sl PEINEHHS IIOCTABICHHON 3a/1auH,
IIPUMEHCHHE OCHOBHBIX METO/IOB I103HAHHSA (HAONIONCHNS, HAYYHOIrO SKCTIEPUMEHTA) /IS
M3YHMCHUS PA3IMIHEIX CTOPOH XUMHYECKHX 00BEKTOB H IPOLIECCOB, ¢ KOTOPEIMH
BO3HUKACT HEOOXOIMMOCTD CTAIKUBATECS B IPOQecCHOnaNbHOM chepe;

— HCIIOJIb30BAHNUE PA3/IAHBIX HCTOYHHUKOB TS MOIYYeHHs XUMHUYECKOH HH(OpMAanuH,
YMCHHE OLICHHUTD €¢ IOCTOBEPHOCTH JUIS IOCTIKEHHS XOPOIIUX PE3yIHTATOB B
npoheccHoHaNbHON cdepe;

¢ nOpeaMeTHbLIX:

— C(OPMHUPOBAHHOCTE MPEACTABICHHUI O MECTE XUMHEH B COBPEMEHHOM Hay4yHO! KapTHHE MHUDA;
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— [OHMMAHUE POJIM XMMUU B (pOPMUPOBAHKH KPYTro30pa i QyHKIMOHATLHON IPaMOTHOCTH
YEJI0BeKA JUIS pEIICHUS] MPAKTHUECKUX 3aat;

— BJIAJICHAE OCHOBOIIONATAIOIIUMY XUMIIECKIMHE ITOHSITHAMH, TEOPHAMH, 3aKOHAMHK U
3aKOHOMEPHOCTSMH; YBEPEHHOE ITOIB30BAHME XUMUUECKOH TEPMUHOIOTHEN ¥ CUMBOJIHKOI;

— BJIAJICHUE OCHOBHBIMH METOJaMHU HAYYHOTO [IO3HAHUSA, UCHIONB3YEMBIMH B XUMHH:
HaOIOICHHEM, OTIMCAHHEM, H3MEPEHHEM, DKCIIEPHMEHTOM;

— YyMeH#He 00pabaTbiBaTh, 00BACHITE Pe3yIIbTATH IPOBEICHHEIX OIBITOB U [€aTh BEIBOIBL,
TOTOBHOCTB ¥ CIIOCOGHOCTE MPUMEHSATE METO (bl IO3HAHKSA TIPH PENTCHHH HPAKTHUCCKUX
3aj1au;

— cpOPMHUPOBAHHOCTD YMEHHUS

— BJIANICHAE NpaBUIaMU TEXHUKY O€30IIACHOCTH TIPH HCIIONB30BAHUN XUMIYECKHX BEIIECTB;
c(hOPMUPOBAHHOCTH COGCTBEHHOMN MO3KIINHM [0 OTHOLICHHUIO K XMMHYECKOH uHpOpMAaIHH,
IOJIy9aeMOH U3 PasHbIX UCTOYHUKOB.

CONEPXXAHUWE ITPEJIMETA
Brejnenne
Haywnblie MeTOIbI TO3HAHMS BEIIECTB M XHMHYECKUX SBICHHH. PoITh OKCIIEPHMEHTA U TEOPUU B

XUMUH. 3HAYCHHE XUMHH NIPU 0cBOeHHH Tipodeccrit CITO n crenmansrocreit CITO ecTeCTBEHHO-
HaYYHOTO HPO(IIA MPOECcCHOHANIBHOr0 06pa3oBaHus.
1. O6was u HeopranuyecKas XUMHS

1.1. Xumuns — nayka o Bemectsax Coctas BemecTa. XUMHAUecKue 3eMeHTh. Crioco6m!
CYmECTBOBAHUA XUMUYECKUX JIEMEHTOB: aTOMBI, POCTHIE M CIIOKHBIE BellecTBa. BelecTsa
IOCTOAHHOIO ¥ IEPEMEHHOT0 COCTaBA. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB. BelecTsa
MOJICKYJIIPHOTO ¥ HEMOJIEKYIIAPHOTO CTpoeHHs. CrioCco0BI 0TOOPAKEHHS MOJIEKYJL: MOJIEKYIAPHBIE U
CTPYKTYpPHBIE (OPMYIIBL; LIAPOCTEPKHEBbIE i MACIITaOHbIE IPOCTPaHCTBeR ke (CTIoapTa—
Bpurieba) monemu monekyn. Msmepenne seiectsa. Macca aTOMOB H MOJIEKYTI. ATOMHAS eIUHUIA
Maccel. OTHOCHTENBHBIE ATOMHAS M MOJIEKYJISIpHAS MacChl, KOIMUeCTBO BEmecTRa M € IMHHUIbI €10
U3MEPEHHUS: MOJIb, MMOJIb, KMOJIb. Uncno ABorazgpo. MosspHas Macca. Arperatable cOCTOSHHASL
BemecTsa. TBepaoe (kpucrammadeckoe u aMopbHOE), KHUAKOE M ra3000pa3HOe arperaTHbIe
COCTOSHUSA BeIeCTBa. 3aKOH ABOraJpo ! ero ciejacTust. MoapHbIA 060beM BELecTs B
razoobpastom coctosuuy. OObeMHEeHHBIHA ra30BbIi 3aK0H B ypaBHEHHE MeH1eneeBa—
Knanedipona. Cmecn BermecTs. Pazimiyust MEXIy CMECIMH M XUMUYECKUMH COeIMHEHHIME.
Maccosast 1 00beMHast J0JH KOMIIOHEHTOB CMECH.

1.2. Ctpoenne aTomMa ATOM — ClI0KHAs gacTHIa. Jl0Ka3aTebCTBA CII0KHOCTH CTPOEHUs aTomMa:
KaTOIHBIE ¥ PEHTICHOBCKHE JIy4H, HOTO3(Q(QEKT, panioakTHBHOCTD, 3MeKTponu3. [nanerapHas
Mozens aroma J.Pesepdopna. Crpoerre aroma o H.Bopy. CoBpeMeHHEIE ITPEACTABICHHS O
cTpoeruy aToMa. Koprryckyispao-BoTHOBOM Jyamu3M yacTui Mukpomupa, COCTaB aTOMHOTO SyIpa.
Hyxsonst: poTors! u HelTponsl. M30TOIE! i HyKIHAEL Y CTORYHBOCTE AAEp. DNEKTPOHHAS
obosiouxa aroMoB. [lonsaTHE 00 NEKTPOHHOU OpOUTATH U 2MeKTPOHHOM obtaxe. KBaHTOBbIE yncaa;
TIaBHOE, OpOHTaNbHOE (MOGOUHOE), MATHHTHOE U CIIHHOBOE. PacmpesieneHue 2eKTPOHOB 110
SHEPTETHIECKUM YPOBHSM, IIOJYPOBHIM M OPOHMTAJISIM B COOTBETCTBHH € IPUHIMIIOM HauMEHBIIe
SHEpruy, npuHnunom Ilaysm u npasunom I'yHna. DnekTpoHHble KOHPUTYPAIHH ATOMOB
XUMHYECKHX JNIEMEHTOB. BaJICHTHBIC BO3MOXHOCTH ATOMOB XMMHYECKHX 3IEMEHTOB. DIIeKTPOHHAS
KiaccupuKanysa XMMIIECKUX IEMEHTOB: S-, p-, d-, f-3meMenThL

1.3. Ilepuonndeckuii 3axoH u [lepuoudeckas CHCTEMA XUMHIECKUX SIEMEHTOB AU Menneneepa
OTKpsITHE IEPHOIMIECKOTO 3aKOHA. [IpeAnocsuIky: HakomIeHHe (aKTOIOrAUECKOTO MaTepuaia,
paboTel npenmecTseHHEK0B (M.B.[leGepeitnepa, A.D.lManxyprya, Ix.A . Heronenca,
JLIO.Meiiepa), ches xuMukoB 8 Kapicpys, THYHOCTHEIE KAYeCTBa .M. Menneneesa. OtkpriTie
.1 .Meuneneessim Iepuonuueckoro 3akona. Ileproguyeckuii 3ak0H 1 CTpoenue atoma. M3oromnsi.
CoBpeMeHHOE IOHATHE XMMHUYECKOTO 3NIeMEHTa. 3akoHoMepHOCTE . Mo3m. CoBpemenHnas



$opmynuposka Ilepuomuueckoro 3axona. [lepruoandeckas cucTeMa u cTpoeHre aToMa. Pusnueckuii
CMBIC]I ITOPAIKOBOIO HOMEpa JIEMEHTOB, HOMEPOB I'PYIIIBI U 1eproja. [lepruoangeckoe H3MEHEHHE
CBOHCTB 3JICMCHTOB: PaJIfyCa aToMa; YHePIHH HOHU3ALMH; IE€KTPOOTPHIATEILHOCTH, IIpuinHb]
M3MEHCHHUS METAJUTNIECCKIX ¥ HEMETAUIMIECKUX CBOMCTB 3IEMEHTOB B IPYIIax U IEPHOJAX, B TOM
yycie 6onbIuX U ceepxOonbmx. 3Hauenue [lepuonuueckoro 3akona u ITeproguueckoil CHCTEMBI
xumuyecKux dnementos J[.J1. Menneneesa [y pa3sBUTHS HAYKH M HOHUMAaHUS XUMHUYECKOH KapTHHEI
Mupa.

1.4. Crpoenue BeiecTBa

Ionatue 0 xuMUUeCKOH CBA3U. THITBI XUMHYECKUX CBSI3CH: KOBATCHTHAS, HOHHAS, METALINYECKAs U
BonopozHas. KosaneHTHas xMMHUUecKas cBsi3b. [[Ba MexaHu3Ma 00pa3oBaHusl STOH CBA3H: OOMEHHBIN
¥ JOHOPHO-aKLEeNTOPHEIH. OCHOBHBIE TapaMeTpPhl 3TOTO THIIA CBS3H: JJIMHA, IPOYHOCTD,

YIOJI CBS3H WJIHM BaNeHTHBIA yroyi. OCHOBHBIC CBOHCTBA KOBAICHTHOM CBSI3M: HACBHIIIEHHOCTD,
IIOJIAPU3YEMOCTE U IIPOYHOCTD. DJIEKTPOOTPUIATEIHHOCTE U KTACCH(MKAIMS KOBAIEHTHBIX CBI3EH
II0 3TOMY IPU3HAKY: IIOJIAPHASL U HENOJIIpHAst KOBAJICHTHEIE CBSI3H. [10JIPHOCTD CBSI3H U MOJSIPHOCTD
MoJIeKyJbl. Criocob mepeKkprIBaHus YIEKTPOHHBIX OpOUTaIei U KiacCu()UKALHI KOBAIEHTHBIX
CBS3€H 110 9TOMY IPU3HAKY: O- H T-CBA3H. KpaTHOCTH KOBANEHTHBIX CBS3€U M KJIACCH(DUKAIMS UX TI0
3TOMY NPU3HAKY: OJHHAPHBIE, IBOHAHEIE, TPOUHBIE, TIOJIyTOPHbIE. THUIIBI KPUCTAIUTHYECKUX PEIIETOK
y BELIECTB C 9THM THIIOM CBS3H: aTOMHBIE K MOJIEKYJIApHBIe. PH3MUecKue CBONCTBA BEIIECTB C
STUMHM KPUCTAIIMYECKUMH pelueTkaMu. VonHas xumudeckas cBs3b. Kpaifauii crydait KoBaneHTHON
TIOJIAPHOM CBA3H. MexanusM 06pa3oBaHus HOHHOM cBA3U. VIOHHBIE KPHCTAINIMYECKHE PEHIETKH 1
CBOMCTBA BEILIECTB ¢ TAKUMH KpUCTaLIaMu. MeTaluuyecKas XuMHuIecKas cBsa3b. OcoObIi Tum
XMMHYECKOH CBS3H, CYLIECTBYIOIIUHN B METAIIIAX U CIUIaBaxX. Ee OTIMuus v CXOACTBO ¢ KOBAIEHTHON
1 HOHHOM cBs3amu. CBOMCTBA METAIUINYECKON CBA3U. MeTaInueckue KpUCTAIMICCKHE PEIISTKY |
CBOMCTBA BEUIECTB C TAKKMU KpHcTamaMu. Bogopoaaas xuMuveckas CBsi3b. Mexann3m
oOpazoBanus Takol cpa3n. Ee Kimaccuuxamst: Me:KMONEKYISPHAS W BHYTPHMOJIEKYIIIpHAs
BOJIOPOIHBIE CBA3K. MOJIEKYILIPHBIE KpHCTAIMYSCKUE PEIIESTKY ISl 3TOTO THMA CB3K. Du3nueckue
CBOMCTBA BEIIECTB ¢ BOJOPOIHOM CBA3BIO. brosoruueckas poib BOJOPOIHBIX CBA3CH B OpraHu3aIuu
CTPYKTyp OnononumepoB. Equnast mpupoa XUMAYECKUX CBA3CH: HATUUNE PA3IHYHBIX THUIIOB CBI3Ci
B OJHOM BEIIECTBE, EPEXOJ OJHOIO THIA CBsI3H B Apyro# u T.11. Kommiekcoobpasosanue. [ToHsaTHE
0 KOMIIIEKCHBIX CoeuHeHusX. KoopauHanuoHaoe Ynciao KoMiiekcoobpazoparelis. BHyTpenHss u
BHEWHsA chepa KoMIulekcoB. HoMeHKIIaTypa KOMILIEKCHBIX coeinHenuit. X 3HaueHue.

1.5. Tlomamepsr

Heopranudeckue nonumMepst. [lonumMeps! — IpocThie BEMIECTBA ¢ ATOMHON KPHCTALIMYECKOH
PELIETKO: alIOTPOIIHbIE BUIOU3MEHEHHUS yIiiepoa (aimas, rpadut, kapOuH, QyJuiepeH,
B3aMMOCBS3b T'HOpUIM3aLUK OpOUTANIeH ¥ aTOMOB YIJIEpOJia ¢ IPOCTPAHCTBEHHBIM CTPOSHHEM
AJUIOTPOIHBIX MOAXGDHUKAII); CEJICH U TeILTYpP UCHOYCHHOro CTpoeHus. [[onuMephbl — CIIOKHBIE
BEIIECTBA ¢ aTOMHOH KPHCTAIIMYECKON PEIneTKoM: KBapll, KpeMHe3eM (IMOKCHAHBIC COSAUHCHUS
KPEMHUS1), KOPYHJ (OKCHJL aJTFOMUHUS) U aTIOMOCHIIMKATHI (TIOJICBBIC LITTATHI, CIQA, KAOJIHH).
Musepans! 1 rophsle nopojsl. Cepa miactuueckas. MuHepaIsHOE BOJOKHO — acOecT. 3HaucHue
HEOPraHUYECKUX IIPUPOIHBIX IOJIUMEPOB B (OPMUPOBAHIY OJTHON M3 TEOJOTHYECKHX 000JI0UYCK
3emit — nmrocdepsl. Opranudeckue noauMepsl. CrrocoObl UX MONYYeHHUS: PeaKIiun
MOJIUMEPU3ALIUY U PeaKIMK MONUKOHAeHcanuu. CTPYKTyphI TOJIMMEPOB: JIHHEHHBIC, Pa3BETRICHHBIE
U IIpOCTpaHcTBEeHHEIE. CTPYKTYpUPOBAHKE IIOJUMEPORB: BYJIKAHU3AIMS KAyIyKOB, AyOieHne OeJKoB,
OTBEPXK/IEHHE IIOJUKOHICHCALlMOHHBIX IToIMMepoB. Kiaccupukarius 1onuMepos 1o pa3idyHbIM
TIPU3HAKAM.

1.6. Mucnepcuele cucteMsl [lonsaTHE 0 mucnepcHBX cucteMax. Kiaccupuxamus AUCIepCHBIX CHCTEM
B 3aBHCHMOCTH OT arperaTHoro COCTOSHHS JUCICPCUOHHON Cpeibl U JUCIIEPCHON (hasbl, a TAKXKE 10
pasMepy uX dactul. ' pyboaucniepCHbIE CHCTEMBL: SMYJIBCHA U CYCIICH3UH. TOHKOUCTICPCHbIE
CHUCTEMBL: KOJIOUIHBIE (3011 ¥ IelIM) H HCTUHHBIE (MOJICKYJISIPHEIC, MOJICKYISPHO-HOHHbIE 1
nonnsle). Ddpexr Tunnans. Koarynsuus B koiwtonusbx pacrsopax. CHHEPE3HC B relisax. SHaueHue
AUCTIEPCHBIX CHCTEM B KMBOM M HEXHBOH NPUPOJIE U MPAKTUYECKOH XU3HH YeTOBEKd. IMYILCHH U
CYCII€H3HMH B CTPOUTEIILCTBE, IHINEBOH U MEIUIMHCKON IPOMBIITUICHHOCTH, KOCMETHKE.
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Bronornyeckue, MENMMIMHCKAE W TEXHONOTHYECKHUE 307U, 3HAUCHHE Teiel B OpraHH3alii KHBOM
marepun. bHOIOrAYecKre, THIIEBbIE, MEUIMHCKHE, KocMeTHyeckue renu. CHEEpesHc Kak (GaKTop,
ONPeICNIAOUIMH CPOK FOJHOCTH IIPOAYKIMH Ha OCHOBE resei. CBepThIBaHME KPOBH KaK
OnONOruYecKui CHHEPE3HC, ET0 3HAYCHHE.

1.7. Xumuueckue peaxin KitaccurKalys XUMIIECKUX Peakiuii B OpraHH4ecKoi i
Heopranu4yeckod xumuH. [lonaTre o xumuyeckoi peaxuun. Peaxuuu, naymue 6e3 H3MEHEHIS
KaueCTBEHHOT'O COCTaBa BEWIECTB: AJNIOTPONHM3alldsA U H3oMepu3anus. Peakiuu, uaymme ¢
H3MCHCHHEM COCTaBa BEIECTB: 110 YACILY U XapaKTepy pearnpyromux 1 oOpasyromuXxcs BEIEeCTs
(pasnoiKeHus, COeTMHEHHS, 3aMeIIeHUs, 0OMEHA); [10 H3MEHEHHIO CTEIeHeH OKUCISHHS SIEMEHTOR
(OKMCITHTELHO-BOCCTAHOBUTETILHBIE H HEOKHUCIIUTEIFHO-BOCCTAHOBUTENIBHEIE PEaKIUH); 10
TEI0BOMY 9 eKTy (9K30- B dHIOTEPMUYECKHe); 110 (hase (TOMO- i reTepOreHHsIE); 10
HanpasjieHuio (00paTuMble B HEOOPATHMBIE); [0 HCIOIBE30BAHMIO KATAIM3aTOpa (KATATHTHYCCKHAE U
HEKaTATHTHYECKHE); IO MEXaHU3MY (PaJMKAITBHEIE, MOJEKYISPHbIE U HOHHEIE). BEposTHOCTE
HPOTEKAHHSI XUMWYICCKHUX peakuuit. Buyrpennsis sneprus, sHransnus. Ternosoit sgdexr
XUMHYECKUX peakiuil. Tepmoxumuueckre ypapHeHus. CTaHapTHAS YHTAIBINS PEAKIUH 1
obpasosanwus BemecTs. 3akon I.M.I'ecca u ero cnexcrsust, DuTponus. CKOPOCTh XUMHIECKHX
peaximi. [lorstie o ckopocTy peaximit. CKOPOCTh FOMO- i TeTEPOreHHON peaKiyn. JHeprus
akTisaruy. QaKTOpBl, BIMAIOMKAE HA CKOPOCTh XUMUUECKO# peakiun. [Tpupoaa pearupyomux
BemiecTB. Temneparypa (3akon Baut—TI odda). Konmenrpamms. Karaiusartope! 1 kaTaams: roMo- 1
TeTePOreHHBIN, HX MeXaHu3Mbl. OEPMEHTHI, MX CPaBHEHHE ¢ HEOPraHWYeCKHMH KaTaIH3aTOPaMH.
3aBHCHMOCTH CKOPOCTH PEAKIH OT IIOBEPXHOCTH COLPHKOCHOBEHUS pEarupyIOLIHX BEIECTB.
Ob6patuMOCTh XUMUYECKIX peakiui. XuMHU4eckoe papHoBecHe. IIOHATHE 0 XUMHYECKOM
pasHOBecHu. PaBHOBECHbBIE KOHUEHTpAMH. JIMHAMHYHOCTD XUMHUYECKOTO paBHOBecHs. DakTopl,
BIIMSIONINE HA CMEIICHUE PABHOBECHA: KOHIIEHTPALUs, JaBjeHue, TeMieparypa (npuniun Jle
arense).

1.8. Pactsopst Ilonsrre o pactsopax. @PH3HKO-XUMUYECKas IPUPO/IA PACTBOPEHHS B PACTBOPOB.
BsaumoelicTBHE PaCcTBOPHUTENS H PACTBOPEHHOTO BemecTsa. PacTsopumocTs BemecTB, CriocoOst
BBRIpAKCHISI KOHIICHTPAIIUA PaCTBOPOB: MAacCcOBas 10N PACTBOPEHHOIO BeHIecTBa (IIPOIEHTHAS),
MoisipHast. TeopHst SEKTPONUTHYESCKON TACCOMMAU. MeXaHu3M JUCCOIMAIMHN BEILECTB ¢
Pa3IMYHBIMU TUIAMM XUMHYECKUX CBA3eH. BKnas pycCKUX yYEHBIX B pa3sBHTHE IIPECTaBIeHUH 06
ANMCKTPONUTHYECKOM quccordaini. OCHOBHEIE IIONIOXKEHHS TCOPHH ANEKTPOIUTUUECKON
nucconmanuy. CTeNneHsb 3IEKTPOIIUTHYECKOH Aucconanny u GakTops! ee 3aBucuMoCcTd. CHIIBHbIE U
CpelHAE 3NeKTPONUTHL. Jlucconuanus Boael. Boxoponusiil mokaszatens. Cpeia BOAHBIX PACTBOPOB
SJIEKTPOMTOB. Peakumy oOMeHa B BOJXHBIX PACTBOPAX JIEKTPOIMTOB. [ HAPOIN3 KaK 0OMEHHBIH -
npouecc. HeoOpaTuMplit riposIu3 OpraHiveckKux M HEOPraHHUECKIX COSIMHEHHH H €ro 3HaYeHHE B
NPaKTHYICCKOU AeATeIbHOCTH YenoBeka. OOpaTumplii runponus coseit. CTymeHyaTsiii THIpoIIus.
[TpakTHyeckoe NpuMEHEHHE MHAPONm3a. I HIpou3 opraHnyeckix BelecTs (6€IK0B, JKUPOB,
YIIIEBOIOB, HONHHYKIIEOTHIOB, AT®) 1 ero 6mosoruyueckoe u npakTHIeCKoe 3gaueHne. OMbUIEHHE
Kupos. Peaxuus stepuduxanuu. Jlemoncrpanuy CpaBHEeHME 3IEKTPOIPOBOAHOCTH PACTBOPOB
5J1eKTpouToB. CMelenne pPaBHOBECHS JUCCOIMALMH CIIa0bIX KUCIOT. VIHIUKaTOpEI 1 N3MEHEHHE HX
OKpacKu B pasHbIX cpesax. CepHOKMCIIBI 1 (pepMEHTATHBHBINA THIPOIH3 YriIeBoI0B. [ uaponus
KapOOHAaTOB, CyIb(HaTOB U CUIIMKATOB IIEIOYHBIX METAIIIOB; HUTPaToB cBuHNA (1) uin nuHKa,
XJIOpHIa AMMOHUS

1.9. OkucmaTensHO-BOCCTAHOBUTENBHBIE PEAKIHH. DICKTPOXUMHUUECKHE IIPOLECCH
OKHCIUTEIBHO-BOCCTAHOBHTEIbHbIC peakiyu. CTerneHb OKUCIeHNs. BOCCTAHOBHTENN H OKUCIUTENH.
Oxucrienne u BOCCTaHOBJIEHUE. BaxkHelIne OKHCIIUTEIM H BOCCTAHOBUTENIH. BOCCTaHOBUTEIBHBIE
CBO¥CTBA METAJLIOB — IIPOCTHIX BemecTB. OKUCIHTENbHBIE i BOCCTAHOBUTENLHBIE CBONCTRA
HEMETAaJIOB — MPOCTHIX BEIECTB. BocCTaHOBHTENBHBIE CBOMCTBA BEIECTB, 00pa3s0BaHHBIX
DICMEHTAMHE B HU3IIEH (0TpHLaTenbHOM) cTeneHn okucaenus. OKHCIUTENbHBIE CBOHCTRA BEIECTB,
00pa3soBaHHbIX DJIEMEHTAMH B BBICIICH (IIOJIOKHUTENILHOMN) CTEIEHH OKUCIEHUSL. OKHCIIMTENBHEIE 1
BOCCTaHOBHTENBHBIE CBOWCTBA BELIECTB, 06Pa30BAHHBIX DIIEMEHTAMHU B IIPOMEXKYTOUHEIX CTEHEHAX
oxucienus. Knaccuukanus OKHCINTEIbHO-BOCCTAHOBATENBHBIX Peakiui. Peakiun MexaToMHOTo
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¥ MEXMOJICKYIAPHOr0 OKHUCIICHUSI-BOCCTAHOBIICHHS. PEakIiiy BHYTPUMOIIEKYIISPHOIO OKHCICHNS-
BOCCTAHOBJICHISL. Peakinu caMoOKUCIIEHHS-CaMOBOCCTAHOBIIEHHUS (MUCITPOTIOPIIHOHUPOBAHHS).
Metozsl cocTaBnenus ypaBHEHUH OKHCIUTENBHO-BOCCTAHOBUTEILHEIX PeaKiiyii. Metos
SexTponHOro bananca. BiusHue cpensl Ha IpoTeKkanne OKUCIUTENLHO-BOCCTAHOBHTEIBHBIX
npoueccoB. XMMHUYCCKHE HCTOYHUKH TOKA. DJIEKTPOIHbIC ITOTeHIMABL. P cTaHAapTHBIX
DIIEKTPOIHBIX MOTEHIIUAIOB (JNEKTPOXHMMHYECKUN Psifl HApsDKeHUH MeTaios). ['anpBaHndYecKue
5IEMEHTHI ¥ IPHHIKUIEL BX paboTsl. CocTapeHue rabBAHUYECKHX dlieMenToB. O6pazoBaHue
rajibBaHMYECKUX Iap NpH XUMUYECKUX Npoueccax. [ abBaHHYeCKHEe JIEMEHTHI, IPUMEHSIEMEIE B
KU3HU! CBHHLOBAs aKKyMYJIATOpHas 6arapes, HUKeIb-KaJIMHEBble Oarapen, TOIIUBHAIE 3TEMEHTEL.
DJEKTPONU3 PACIIABOB U BOJHEIX PACTBOPOB 3IeKTPOIUTOB. [IpOIecchl, IPOMCXOIAIITE Ha KAaTOIe
H aHOJe. Y PaBHEHHUS JJIEKTPOXUMHUIECKHX IPOIECCOB. DIEKTPOIIN3 BOAHBIX PACTBOPOB C
HHEPTHBIMY JICKTPOAMH. DJIEKTPOIM3 BOJHBIX PACTBOPOB C PACTBOPHMBIMH JNIEKTPOJAMM.
ITpakTrdeckoe IIpUMEHEHHE HIISKTPOIIH3A.

1.10. Knmaccugukaius BemecTs. IIpocTsie Benmecrsa Kiaccubukanys HeOpraHHYecKUX BEIIECTB.
IIpocteie u cnoxHbIe BemecTBa. OKeupl, nx Kiaccudukamus. [uapoxcu sl (OCHOBaHHIS,
KHCIIOPOACOICPIKAIME KUCIOTE, aMbOoTepHbIe THAPOKCHABD). KucmoTsl, ux Kiaccudukanys.
Ocnosanns, ux xnaccuduxanus. Couy cpefHne, KUCIbE, OCHOOBHBIE H KOMILIEKCHBIE. MeTasuThl.
[onoxenne METAIOB B IEPHOANYECKOH CHCTEME U OCOOCHHOCTH CTPOEHHUS X aToMoB. [IpocThie
BENIECTBA — METAJLIBL CTPOCHME KPUCTAIOB U METAJUTHYECKAs XUMHYecKas CBa3hb. O0mue
(usnueckue CBOACTBA METAILIOB H MX BOCCTAHOBHUTENLHBIE CBOMCTBA: B3aNMOIEHCTRBIE C
HeMeTaaMy (KHCI0POJIOM, TallOTeHaMU, CEPOi, a30TOM, BOJOPOAOM), BOJOH, KHCIOTaMH,
PacTBOpaMH COJICH, OpPraHNYECKUMHE BEINECTBAMHE (CIUPTAaMH, FaJIOTeHANIKaHAMHE, ()EHOJIOM,
KHCJIOTaMH), menoyamu. OKCHIBI U THAPOKCHIB METAIIIOB, 3aBUCUMOCTh CBOMCTB 3THX COESIMHEHMI
OT CTENCHEH OKUCICHUS META/LIOB. 3HaYeHHEe METAJIOB B IIPUPOJE ¥ JKU3HH opraHm3MoB. Kopposus
meTaos. [lonaTre kopposun. XuMuydeckas KOppo3us. DNeKTpoxumMmudeckas Kopposus. CrocoOsl
3AIUTH METAIIOB 0T Kopposun. Obmue criocoObl MONyyYeHHs MeTaiuIoB. MeTayuibl B IpHpoOIE.
Meramtyprus a ¢e BUABL: THPO-, THAPO- H SIEKTPOMETAIUTYPIHsL. DIEKTPOJIU3 PACILIABOB U
pacTBOPOB COCAMHEHHH METAJIOB U €T0 IpakThdecKoe 3HadeHue. HemeTanel, [lomoxenue
HemeTaiios B Ilepruoaudeckoll cucteme, 0COOEHHOCTH CTPOCHHS UX ATOMOB.
DIeKTPOOTPHIATENFHOCTE. baropomasie ra3el. DIeKTPOHHOE CTPOSHHE ATOMOB OJIarOPOHbIX Ta30B
1 0COOEHHOCTH MX XMMHUYECKHUX H QH3HYecKuX cBo¥CTB. HemeTansl — mpocTele BeinecTsa. Mx
aTOMHOE U MOJICKYJIIPHOE CTPOEHUE UX. AoTporus. XUMHUECKHe CBOMCTRA HEMETALIOB.,
OxucnurenbHble CBORCTBA: B3aUMOIEHCTBIE ¢ METAlLlIAMU, BOIOPOJOM, MEHEE
BIIEKTPOOTPHUIIATENBHEIMA HEMETAIIAMH, HEKOTOPBIMHU CJIOKHBIMH BEIECTBAMH.
BoccranoBuTenbHBIe CBORCTBA HEMETAIUIOB B Peakiusx ¢ Gropom,

KHCJIOPOJIOM, CIIOXKHBIMH BEIECTBAMU — OKHACIUTENIMH (A30THOM U CEpHOU KHUCIOTaMU | Jp.).
1.11. OcroBHBIE KJIaCCH HEOPraHUYECKUX M OPraHUYeCKUX COeUHEeHMHE BoIopoHbIE CoequHEH s
Hemeraios. Ilonydenne aMMuaka U XJIOPOBOIOPO/Ia CHATE30M M KOCBeHHO. DusHuecKue CBOMCTRA.
OTHOmenne K BOJE: KACIOTHO-OCHOBHBIE CBOWCTBA. OKCHIBI M aHTHIPHJILI KAPOOHOBEIX KHCIIOT.
Heconeobpasyromue u coneobpasyromue okcuasl. KUCIOTHBIE OKCHIB, MX CBOMCTBA. OCHOBOHBIE
OKCHJIBL, UX CBOMCcTBA. AMMOTEPHBIE OKCHJIBI, UX CBOUCTBA. 3aBUCUMOCTE CBOMCTB OKCHIOB
METAJIOB OT CTENEHU OKMCIICHUS. AHTHIAPUIB! KapOOHOBEIX KHCIOT KaK aHAJIOTH KUCIOTHEIX
OKCHI0B. KHCIOTEI Opranrveckre U Heopranuyeckue. KICIOTE B CBETE TEOPHH IEKTPOIMTHUECKOM
nuccormanuy. KiHCaoTs! B cBeTe MPOTONUTHYECKOH Teopui. Knaccuukanus opraHiyeckux 1
HEOPraHUYeCKUX KUCI0T. OOIMe CBOACTBA KUCIIOT: B3aUMOAEHCTBIE OPTraHAYECKHX
HEOPraHWYCCKUX KUCJIOT ¢ METAIIaMK, OCHOOBHBIMH U aM(OTEPHBIME OKCHIAMH M THAPOKCHIAMH,
COMsIMH, 00pa3oBaHKe CIOXHBIX 3QupoB. OCOBEHHOCTH CBOUCTB KOHIEHTPUPOBAHHOM CepHOM 1
a30THOH KUCIOT. OCHOBaHMSA OPraHAYecKue U HeopraHudyeckue. OCHOBAHUSA B CBETE TEOPHH
3IeKTPONUTHICCKON Aucconmanuy. OCHOBAaHHUS B CBETE MPOTONUTHYUECKOM Teopru. Kiaccupukamus
OpraHu4eCKUX 1 HEOPraHUIECKUX OCHOBAHMY. XUMUYECKHE CBOMCTBA IIEI0UeH U HEPACTBOPUMAIX
ocHoBanul. CBOKCTBA OECKUCIOPOIHBIX OCHOBAHUM: aMMHAaKa ¥ aMUHOB. B3arMHoe BiusiHme
aTOMOB B MOJIEKyJie aHHIHHA. AM(DOTEpPHBIe OPraHWYeCKHE i HEOPraHHIECKHe COSAMHEHS.
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AM(OTEpHBIE OCHOBAHHS B CBETE IPOTONATHYECKOM TEOPHH. AMGOTEPHOCTL OKCHIOB U
THIPOKCHIOB IIEPEXOAHBIX METAJIIOB: B3AUMOJEHUCTBHIE ¢ KACIIOTaMU | menouamu. CoTi.
Krnaccuduranus n xumirdeckue cpoitctsa coneif. OcoGeHHOCTH CBOMCTB Coeit OPraHUYECKUX H
HOOPraHUYECKUX KUCTIOT. ['eHeTHYeckast CBA3b MEX/Ty KIIACCAMM OPTAHUYECKHX H HEOPraHAUecKHX
coeMHeHUH. ITOHATHE O FeHETHYECKOH CBA3H W TeHETHYECKUX PAIaX B HEOPraHHYECKOH U
OpraHM4ecKol XuMuH. ['eHeTrIecKre pAnBI MeTalla (Ha IpUMepe KabIHA 1 jKeyie3a), HeMeTalia
(CepBI M KPEMHHS), IEPEXOIHOTO dlIeMEeHTa (MHKa). | eHeTHUeCKH e PA/IBI M TEHETHYECKas CBI3b B
OpraHn4ecKod XxuMuu. EXUHCTBO MUpa BeIecTs

1.12. Xumust 251eMeHTOB

s-OieMenTsl Boziopoa. J{BoffcTBeHHOE HOJI0KEHHE BOTOPOA B IEPHOLHIECKO crcTeMe, U30TOMbI
Bostopozia. Tsixenast Boga. OKUCIMTENBHBIC X BOCCTAHOBUTEIBHBIE CBOMCTBA BOXOPOLA, €r0
NOJIy4eHue ¥ puMeHenue. Ponb Bogopoa B sKHBOM U HeXMBO#M mpupose. Bona. Pois Bogs! kak
Cpeoo0pasyIoIIero BEMecTBa KIETKH. DKOJIOrHYecK e aCIIeKTH BOAOIOIb30BAHM. JIeMeHTbI 1A -
rpyrist. [Henounsle MeTamisl. O61as XapakTepracTHKA IENOIHBIX METAUIOB HA OCHOBAHUH
nonoxenus B Ilepuonmueckoit cucreme snementos JI..Menzeneesa u cTpOSHUS aTOMOB.
Honyuenne, puszndeckne 1 XUMHYECKHE CBOKCTBA IENOYHBIX METAUIOB. KaTHOHBI MIeOYHbIX
METAJUIOB KaK BasKHEHINas XuMUYecKas (popMa X CYILIECTBOBAHUS, PEryJIATHBHAS POJIb KATHOHOB
KaJlus ¥ HaTpUsl B XXKMBOH KileTke. IIpupoansle coeuuenns HATPUsS U KAlus, X 3HAUCHUE.
Onementsl IA-rpynmsl. O6Imas XxapakTeprCTHKA HIET0YHO3EMeTbHBIX METATJIOB U MATHHUS Ha
OCHOBaHMH II0JI0XKeHU B [lepruouaeckol cucreme snementos JI.M.Menierneesa u CTpOSHHS
aroMoB. Kanblui, €ro noxydenue, Gu3nveckue u XMMAYECKHE CBORCTBA. BakHelnve coequHeHus
KaJbIKs, KX 3HAYCHUE U TpuMeHenue. Kanbui B mpupose, ero GHonornyeckas polb.

p-JueMeHThl AltomuHuH. XapaKTepHCTHKa ATIOMUHIS HA OCHOBAHHMH MON0XKEHHs B [IeproanuecKol
cucteme aementoB J[.V.Menzeneena u crpoenus atoma. [Toydenue, pu3MdecKye 1 XUMAYECKUE
CBOHCTBA alfoMUHMS. Baxkuelmue coeIMHEHNs ATIOMUHNS, UX CBOMCTBA, 3HAYEHHUE U TIPHMEHEHHE.
IIprposrbie coeMHenns aTIOMUHKSL. YIIIepos ¥ KpeMHui., O6mmas XapaKTepHCTHKa Ha OCHOBAHMM
ux nonoxexus B llepuonuueckoit cucreme J1.1.Merneneesa u crpoenns atoma. ITpocteie
BEIIECTBA, 00pa30BaHHbIE STHMH 31eMeHTaMi. OKCH/IBI X THAPOKCHIB YTIIEPOAa H KPEMHHSL.
BaxHeiiinne comu yroipHOH # KpeMHHEBOH kuciaoT. CHITMKAaTHAS IPOMBIIUICHHOCTD. ['aToreHst.
OOwias XapakTepuCTHKA FAIOTCHOB HA OCHOBAHHH UX ITONIOKEHHUA B IIepHOIMUECcKOl cHcTeME
anemenToB JI.M1.MeH/eneeBa v CTPOEHHS aTOMOB. ['allOreHbl — MPOCTHIE BELIECTBA: CTPOSHUE
MOJIEKYJI, XUMHYECKUE CBOMCTBA, NOIYyYEHUE U [IPHMeHeHNe. BaxHele coefMHEeHNS raJloreHOB,
HX CBOMCTBA, 3HAUCHUE U NpHMeHenue. ['aorens! B mpupose. Buonornueckas poss rajloreHoB.
Xanpkorensl. O0LIas XapaKTePUCTHKA XaTbKOICHOB Ha OCHOBAHHH X TIOJIOKEHUS B
[Tepuouueckoi cucreme anemernToB J.V.Meneneesa u cTpoeHns aTOMOB. XalbKOI€HEl —
NpocThie BemecTsa. AtoTponus. CTpoeHHe MONEeKyYIT aAlUIOTPOIHBIX MOAR(UKAIUH U UX CBOMCTRA.
lonyyenne u npuMeHenre KHCIOPOJA M Cepbl. XaIbKOreHBI B IPHPOJIE, HX OHONOTHYECKas POJIb.
Onementsl VA-rpynmel. OOmIas XapakTeprCTHKA SJIEMEHTOB 3TOH TPYIITE! HA OCHOBAHHH HX
nosoxenus B Ilepuonuueckoit cucteme snementoB JI.1.Menzeneesa u crpoenns atoMoB. CTpoeHue
MOJIEKYJIBI a30Ta ¥ aJUIOTPOIHBIX MoaubuKkanui gochopa, ux GU3MUECKHE ¥ XUMHYECKHE CBOHCTRA.
Bonopounusie coenunenus anementos VA-rpymmbsl. Okcust a30ta 1 pochopa, COOTBETCTBYOLIIE
uM KueoTsl. Comn 9Tux KucaoT. CBOMCTBA KHCIOPOIHBIX COEMUHEHHMH a30Ta # dhocdopa, ux
3HAYCHHE ¥ IIPUMEHEHHUE. A30T B Bocop B Ipupojie, UX GHONOTHYECKAS POIIb. DIeMEHTH [V A-
rpymnel. O0mas XapakTepUCTHKA SJIEMEHTOB DTOM IPYNITBI HA OCHOBAHMH HX IT0JIOKEHNS B
Hepropuyeckoi cucreme snementos JI.M.Menenieesa u cTpoenus aToMoB. YTIepOJ 1 €ro
aoTpomnus. CBONCTBa a/IOTPONHBIX MOAU(HKALHI yIrilepoa, NX 3HAYEHNE H IPHMEHEHHE,
OKCHJIBI ¥ FUIPOKCHIBI YIIIEPOA B KPEMHHS, UX XUMHUYecKHUe cBoicTBa. COJH YroJbHOM U
KPEMHHUEBbIX KUCIIOT, MX 3HAUYCHHUE U IpUMeHenue. [Ipaponoobpasyromas pos yriepoaa s JKuBo
M KpEMHHUS [T HEXHBOH Npupos!. d-Onementsl OcobeHHOCTH CTpoeHus atomos d-aemMenTos (IB-
VIIB-rpyrm). Menp, UHK, XpOM, JKelle30, MapraHell KaK IIPOCTHIE BELIECTBA, UX bu3uYecKue U
XMMHYECKHE CBOUCTBA. HaxoxkIeHne 5TUX METAIUIOB B IIPUPOJE, HX HOTYUCHUE U 3HAUCHHUE.
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Coenunenus d-37eMEHTOB ¢ Pa3IUIHBIMH CTEIEHIME OKHCITCHHISL, XapaxkTep OKCHIOB 1
T'AIPOKCHIOB 3THX 3JIEMEHTOB B 3aBUCHMOCTH OT CTEIIEHU OKUCIICHHS MeTallia.

1.13. Xumus B xu3HE oOmecTBa XUMHS U HPOU3BOICTBO. XUMUUECKas IIPOMBIIIIEHHOCTD U
XHMHYECKHE TeXHOIOTUH. ChIpbe [l XUMHUYECKOM TPOMBIIIIEHHOCTH, Bojia B XuMmuaeckoi
NPOMBIIICHHOCTH. DHEPrus JUIsl XHMMYECKOT0 IIPOH3BOACTBA. HayuHble HPUHLHIIEL XAMHYECKOTO
IIPOM3BOJCTBA. 3alUTa OKpYKAIOMEH cpelbl X OXpaHa TpyAa IPH XUMUYECKOM IIPOU3BO/JICTBE.
OcHOBHBIE CTaIUH XHMHYECKOTO IIPOM3BoAcTBa. CpaBHEHHE IPOU3BOACTBA AMMHAKA U METAHOJIA.
XuMHsL B CEBCKOM X03afcTBe. XAMU3AIMS CENLCKOTO X03AHCTRA 1 ee HalpaBieHus. PacTenns n
1104Ba, MOYBEHHBIH HOMIOIIAIOIIAN KOMILIEKC. Y JOOPEHHS H HX KiIacch(UKanus. XUMUUECKHE
CPEJCTBA 3AHMThI pacTeHUH. OTpULaTENbHEIE TOCTEACTBUS IPHIMEHEHUS IECTUIHIOB B 60p50a ¢
HEMH. XVIMHU31HUs JKUBOTHOBOICTBA. XHUMHS U IKOJIOTHsL. XUMHYECKOE 3arpa3HEHHE OKPYKAIOLICH
cpenpt. Oxpana ruapochepsl OT XAMUICCKOT0 3arpsa3Henns. OXpaHa IOYBBL OT XUMHUYECKOTO
sarpssHeHus. Oxpana atMochepsl 0T XUMHYECKOTO 3arpssaenns. Oxpana Gropsl u bayHbl OT
XUMHYECKOT'0 3arpsA3HEHUS. bHOTEXHOIOIUS U reHHast HEdKeHepUs. XUMUS W ITOBCEIHEBHAS JKH3Hb
denoBexa. Jlomalunss antexka. MoIye i YHCTAIME CPEACTBA. CpexncrBa 60ps6ObI ¢ GBITOBLIMH
HaceKoMbMH. CPEeACTBa JIMIHON TUTHEHB M KOCMETHKH. XUMHS U ITHIIa. MapKapoBKH YIIaKOBOK
[IUMIEBBIX U THTHCHUYUCCKHUX IIPONYKTOB M YMEHHE UX YATATh. DKOJIOTHS XKIUINIA. XUMHS U
TEHETHKA YeJIOBEKa.

2. Oprasp4eckast XAMHUsI

2.1. Tlpeamer opranudeckoi xumu. Teopus CTpOeHHs OPraHMYeCKUX COCIUHEHHIH
IIpenver oprauuydeckolt xumun. [TorsiTie 06 OpraHUyecKoM BEIIECTBE ¥ OPTAHNYECKON XHMHEH.
Kparkuif 04epK HCTOPUH Pa3sBUTHS OPTaHUIECKOM XuMuK, BUTaIM3M U ero KpylieHHe.
OcobeHHOCTH CTPOEHHS Opranudeckux coeunenuit. Kpyrosopor yriepoaa B mpupoge. Teopus
CTPOEHMA OpraHudecKux coequnennii A.M.byTneposa. [IpeanocEUTKE CO3/1aHHs TEOPUE CTPOEHHS.
OcHoBHbIe 110710%eHMA Teopur cTpoerust A.M.By1neposa. Xummueckoe CTpoeHHE U CBOMCTBA
opranmyeckux Beitects. [lonsrure 06 uzomepun. CrrocoGbl 0TOOpAKEHHUs! CTPOEHMS MONEKYJIBI
(popmyuer, monenn). 3nauerne Teopuu A.M.ByTneposa miist pasBUTHS OPraHUYECKOM XUMAX U
XHMHYECKUX IPOrHO30B. CTPOEHHE aTOMa YIIIEpoaa. DIEKTPOHHOE 00JIAKO U OpOHTAND, S- H P-
opOutay. DNEKTPOHHBIE U DJIEKTPOHHO-Tpadudeckue (OpMyIIbI aTOMA YIIIEPOa B OCHOBHOM H
BO30YXKACHHOM COCTOSIHUSAX. KOBaNeHTHAS XUMHIYECKas! CBA3b U €€ KIACCH(PUKAIHS 1O CII0CO0y
nepeKpbiBaHus opbutaneil (o- u n-casizu). Ionsrre rubpuausamun. Paznuunele THITEL
rubpunuzanuy u GopMa aTOMHBIX OpOHTalIell, B3anMHOE OTTATIKHBAHHE THOPHIHBIX opOuTaNci I
HX PacrojIoKECHUE B IPOCTPAHCTBE B COOTBETCTBHH C MUHIMYMOM 9Hepruu. ['eoMeTprs MOeKyI
BELLECTB, 00PA30BAHHBIX aTOMAMH YITIEPOJa B PA3IHUHBIX COCTOSHAAX THOPUIA3AIINH.
Knaccuduranns opranudeckux coenpnennit. Knaccuuraims opraHideckux BEIECTB B
3aBHCHMOCTH OT CTPOCHHSA yriiepoauol nenu. IlonsTre GpyHKIMOHATLHON IPYIIIIEL,
Kitaccndukauys opranuuecKux BEIMECTB 110 TUITY GYHKIHOHAIBHOM IpyniIbl. OCHOBBI
HOMEHKJIATypbl OPraHHYECKHUX BEIECTB. TprBranbHbie Ha3sBaHKS. PalldoHabHAS HOMEHKIIATYpa
Kak npeamecTseHHuIa HomeHknarypsl [IUPAC. Homeriarypa IUPAC: npusnmne: o6pasoBanus
Ha3BaHUH, CTAPIIMHCTBO (YHKIMOHANBHBIX IPYII, uX 0603HaYeHue B Ipedukcax u cydpurcax
HA3BaHUM OPraHUIECKUX BEIIECTB. THIBI XMMUYECKUX CBA3€H B OPraHHUECKUX COSIUHCHUSIX U
croco0Os! ux paspeia. Kiaccudukarnus KoBaJeHTHEIX CBA3€H 110 DIIEKTPOOTPHIIATETBHOCTH
CBSI3AHHBIX aTOMOB, CII0CO0Y NEPEKPEIBAHUS OpOHTANEH, KPATHOCTH, MEXaHHU3MY 0OGPa30BaHHs.
CasI3b IPAPO/IBI XHMUYECKOM CBSA3U C THIIOM KPHCTAUIMYECKOH PEINETKH BEIECTBA 1 ero
(pH3HUECKIME CBOHCTBAMH. Pa3phiB XMMEYECKOMN CBA3H KaK MPOLece, O6paTHEIH ee 06Pa30BaHMIO.
['oMOmMTHYECKAH U FeTePOIIMTHISCKIYM PasphIBEI CBA3EH, X CONOCTABICHHE ¢ OOMEHHBIM I
AOHOPHO-aKIEITOPHBIM MEXaHU3MaMH uX 06pasoBanus. IloHsTHE CBOGOAHOrO paguKana,
HYKICOQHIBHOH 1 21eKTpoGuIBHOM YacThIlbl. Kiaccnukanms peakiiiii B OpraHHIecKoi XUMHH.
IlomsaTre 0 THIIAX M MEXaHU3MAX PEaKLHil B Opranuyeckoit xumun. CyGCTpar i pearcHr.
Knaccudurauys peakimii Mo H3MEHEHHIO B CTPYKTYpe cyOcTpaTa (IpHCOEAUHEHHE, OTIIEIICHUE,
3aMCIICHHE, H30MEPU3AINs) U THILY peareHTa (paaukalbHbLe, HyKIeoQUIbHEE, SIeKTPODHIbHELE).

13



e,

Peaxiun nipucoemuenus (AN, AE), snuvunuposanus (E), 3avemmenus (SR, SN, SE),
M30MEpH3aliy. PASHOBUAHOCTH Peakimii KaxIoro TUIIA: MHAPHPOBAHHE H JETHAPUPOBAHKE,
TaIOTCHAPOBAHNE U JCTaNOreHUPOBAHHUE, M'MAPATALMS U JETHIPATALMS, TUAPOTalOTeHHPOBAHUE 1
ACTHAPOTATOTCHUPOBAHHE, TIOJIMMEPU3AIIASL ¥ TOTMKOH/ICHCAII, Ieperpynmuposka. OcobOeHHOCTH
OKHCIIUTE/IBHO-BOCCTAHOBUTEIIPHBIX PEakUuil B opranmdeckoil Xumun. CoOBpeMeHHBIE
TIPEACTABNCHUA O XUMUYECKOM CTPOCHUY OPraHMYECKHX BemecTB. OCHOBHbIEC HAIIPABIICHHA
PasBUTHA TeOPHH cTpoeHus A.M.byTieposa. M3omepust opranrdecKyx BELIECTB U €€ BUJIEL
CTpyKTypHAs H30MEPHS: MEKKIIACCOBAS, YITIEPOIHOTO CKEETa, MOTOKESHHUS KPaTHOH CBSA3M U
dyrximonanbHo#t rpynmer. IIpocTpancTenHas H30MEpHs: FEOMETPUYECKAs U ONITHYECKAS.
lloHATHe aCHMMETPHYECKOT0 IIEHTpa. BHONOrMdYeckoe 3HaYCHIE OIITHYECKOH u3oMepHu. B3anmuoe
BIIMHUC aTOMOB B MOJICKYJIaX OPraHUYECKUX BEIIECTB. DNEKTPOHHEIE 3(PEKTH aTOMOB H
aTOMHBIX I'DYIIN B OPraHHYecKuX MosieKynax. Munykiuonssit s¢dexT, monoKuTeIsHbIH 1
OTpHUIATENIbHBIA, €T0 0COOCHHOCTH. MesoMepHsIit addexT (3ddexT compsixenns), ero
0CODEHHOCTH,
2.2. IlpenensHble YIIeBOAOPOILI ‘
I'omonorryeckuit psn amxanos. [Toustue 06 yrmesomoponax. OcoGeHHOCTH CTPOECHHUS IPEAEIBHEBIX
YTIIEBOAOPOJIOB. AJIKAHbI KaK MPEACTABUTEIH IIPeJieIbHbIX YIIIEBOIOPOLOB.
OIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJTb METAHA 1 APYIHX AIKAHOB.
I'omonormyeckui psin u u3omepus napaduros. HopMansHOe U pasBeTBICHHOE CTpOeHHe
yriepoHo# nern. HoMeHknaTypa akaHoB | allKHIBHBIX 3aMecTHTeNel. DHU3ndeckie CBOHCTRA
aJNKaHOB. AJIKAHBI B IpHpoe. XMMHYECKHE CBOMCTBA ankaHoB, Peaxmun SR-Tuma: TaJIOTEHUPOBAHNE
(pabotsr H.H.Cemenona), murpoBanue o Konosanosy. Mexanusm PEaKI¥MK XJIOPHUPOBAHUS
AIKaHOB. PeaKiuy JIernApUPOBAHHS, FOPEHH S, KATAIIATHIECKOTO OKUCIIEHHS akaHoB, Kpeknmr
aIKaHOB, Pas/IHiHbIC BA/IbI KPEKMHTA, IPUMEHCHUE B IPOMBIIUIEHHOCTH. [Tnponus u Kousepcus
ME€TaHa, H30Mepu3alys ankanos. [Iprimenennue u criocoGs! nonyyenns ankaxnos. OGaacTu
IIPUMEHEHHS ATKaHOB. [IpOMBIIICHHbIE CTIOCOOBI IOy YeHNUs AIKAHOB: TOJyYeH e U3 IIPUPOLHBIX
MCTOYHMKOB, KPEKHHT [apaQyHOB, ONyYeHHE CHHTETHIECKOTO GeH3MHA, Ta3H(UKALIS YIIIs,
THJPUPOBAHKE AIKaHOB. JIabopaTopHble CrIoCOGHI Oy YeH s alKaHoB: CHHTe3 Bropria,
AeKapOOKCUITMPOBAHTE, THIPONK3 KapOua amomunus. Iluxnoankansl, [oMomornueckuit psn u
HOMCHKJIATYpa UHMKJIOATIKAHOB, UX o0mmas popmyna. [TonsTre o HanpsokeHuu nukia. Msomepus
IHKIIOATKAHOB: MEXKKIIACCOBAs, YITICPOIHOrO CKeJleTa, reoMeTprueckast. [Tonyuenue u Gpusnueckue
CBOHCTBA LUKJIOAIKAHOB, XUMUYECKHe CBOKCTBA HUKIoankanos, Crienuduka CBOHCTB
[UKJIOANIKAHOB ¢ MaJIBIM Pa3MepoM LUKIIA. Peaknun pucoeinHeHAs U PafuKaIbHOTO 3aMelIECHHAS.
1.3. OTrIleHOBBIE ¥ THEHOBEIE YTIEBOAOPOBI | OMOIOTHYeCKH I Pl AIKEHOB. OJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIIBI OTUIIEHA H aIKeHOB. I oMostornueckuii psaa 1 obmas
(opmyna ankeHoB. M30MepHs ITHIEHOBBIX YIIIEBOIOPOIOB: MEKKIIACCOBAS, YIJIEPOJIHOTO CKeJIeTa,
TIOJIOXKEHHS KPATHOM CBS3H, reoMeTpryeckas. OcCOOCHHOCTH HOMEHKIATYPEI STHICHOBHIX
YIJIEBOJIOPO/JOB, HA3BAHUS BAXKHEHIINX paiiKaioB. DU3HUECKUE CBOICTBA AIKEHOB. XHMHUECKHE
CBOMCTBA &JIKEHOB. DJEKTPO(YUIBHBIH XapaKTep PEaKIui, CKIOHHOCTb K PEaKIHAM IPHCOSIHHEHN,
OKHCIIEHHU, monuMepusanuu. [1pasuino MapKoBHHKOBA | €0 3IeKTpOHHOE 060cHOBaHMe. Peakun
TaJIOreHUPOBAHUS, I'HAPOTralloreHUPOBAHUS, I'UAPATAUH, THAPUPOBaHys. Mexanusm AE-peaknuii.
Hownstue 0 peaxumsax monuMepusanuu. I'operne ankeHoB. Peakiin OKUCIEHAS B MATKUX ¥ JKECTKUX
yenopusx. Peaxuus Barnepa u ee sHauenue /1 0GHapyKeHHs HETPeNeTbHEIX YIIICBOIOPOOB,
ToJydenus riuKosed. [IpuMenerne u criocoObl IMONyUeHHs aaKeHoB. MCons30Banie BLICOKOH
PEAKIMOHHOM CIIOCOOHOCTH AJIKEHOB B XMMHYECKOHN IIPOMBIILIEHHOCTH. [IpHMeHEH e STUIICHA 1
nponuyiena. IpoMbIIiIeHHbIe CIIOCOOBI MOy YeHHs ATKEHOB. Peakuy JETHAPUPOBAHHIS U KPEKHHTa
aJIKeHOB. JIabopaTopHEIe CrIOCOOHI ONYYEH S aTKSHOB.
Ankazuenst. [lonstue u knaccuukauys THEHOBBIX YIIEBOLOPOLOB [0 B3aHMHOMY PacIOIOKEHHIO
KpaTHBIX CBAA3eH B MOJieKyJte. OCOGEHHOCTH 3IEKTPOHHOTO ¥ IIPOCTPAHCTBEHHOTO CTPOCHIIS
CONPSIKEHHBIX THEHOB. [IoHATHE O M-37eKTPOHHOM crucTeMe. HOMEHKIATYpa [HEeHOBBIX
YI7€BOOPOIOB. OCOOCHHOCTH XMMUYECKHUX CBOMCTB COMPSKEHHBIX IMEHOB KaK CIIEACTBHE HX
IICKTPOHHOTO CTpoeHust. Peakuun 1,4-npucoequnenus. Ilomumeprsamus nueros. Crocods!
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HOJTy4dCHUS NUEHOBLIX yrieBogoponos: pabotel C.B.JIebenena, neruprupoBaHie alKkaHOB.
OCHOBHBI€E IIOHATHS XAMUU BBICOKOMOJIEKYTIAPHBIX COSTHHEHHUIH (Ha IpUMeEpe POIYKTOB
IOJIMMEPHU3ALIIH AIIKCHOB, aKA/IHEHOB U HX IAIOrCHIPOU3BOAHEIX). MOHOMED, MONHMED, PeaKIis
TIOIMMEPH3ALH, CTCTICHD MOIMMEPU3ALNH, CTPYKTYPHOE 3BeHO. THITH IIOJHMMEPHBIX IIeTIel:
JIMHEHHbIC, PASBETBIICHHBIE, CUMTbIE. [TOHATHE O CTEpPEOPEryISIPHEIX NOHIMEpaX. ITonumepsr
TEPMOILIACTHHbIC ¥ TEPMOPEaKTHBHBIE. IIpe/icTaBnenne 0 MIacTMaccax U IacToMepax.
HonuaTiien BHICOKOTO i HEBKOTO NABNEHHUS, €T0 CBOMCTBA H [IpHMEHEHHE, Karanmmzaropst
[urnepa—Harra. Iosmmpormien, ero mpaMeReHNe U CBOMCTRA. I AJIOTEHCOJIEPXKAINIE TTOJUMEDHI:
Te(JI0H, MOTMBUHIIXIOPHA. KayqyKy HATypasbHbId H CHHTETHYECKIE. Comnonumepbr
(GyTanueHCTUPOBHBIH Kayuyk). Byikanusanus kaydyka, pesHHa u 560HHT.

2.4. AnetniieHOBBIE YTITeBOLOPOALE | OMOIOTHUeCKHH PsiJl aJIKHHOB. OneKkTpoHHOE U
IPOCTPAHCTBCHHOC CTPOCHHUE ALETUIICHA M IPYTUX alKHHOB. ['oMoornueckuii psay i obmias
$opmyua ankuEOB. HOMEHKIATYPa ALlETHIEHOBHIX YITEBOIOPO/IOB. HMzomepus mexxiaccosas,
YIJICPOJHOTO CKEINETa, MOJIOKEHNUS KPATHOM CBsI3H. XUMUYECKHE CBOUCTBA U IPUMEHEHHE anKHHOB.
OcobernocTr peaknuit IPECOSUHERHUS 110 TPOHHOM YIIICPOA-YIIEPOLHOU CBsA3M. Peakius
Kyudeposa. [IpaBuio MapkoBHHKOBa IPUMEHHTETHHO K alleTHIEHaM. 110BIKHOCTD aToMa BOJIOpOAA
(KHCNIOTHBIE CBOKCTBA alKHHOB). OKHCIEHHE ATKHHOB, Peakius 3eIMHCKOTO. IIpumenenne
aLCTAICHOBBIX YI1€BOAOPO0B. IlosmBunmnanerar. [Toxydenne ankunos. [Tonyuenue anerniena
MHAPOIM30M METAHA U KapOUIHBEIM METOIOM.

2.5. Apomaruyeckue yrieoznopost ['omonoruueckuii psy aperos. Benson kak IIPEICTaBUTEIH
apeHoB. PasBUTHE NIPeCTABIEHHIT O CTpoeHHH Ger3ona. COBPEMEHHBIE PEACTABICHHS 06
SJICKTPOHHOM ¥ IPOCTPAHCTBEHHOM CTpoeHMH OeH3oa. OOGpazoBaHue apOMAaTHUECKOM T-CHCTEMEL,
T'omonors Gensona, nx HoMeHKIaTypa, obwas Gopmyna. HoMeHKIaTypa 1 Au3aMereHHbX
IIPOU3BOAHBIX OEH30/a: OPTO-, MeTa-, apa-PacIIoNoKeHHe 3aMecTUTelel. DusnuecKkue cBoHCTRA
apeHOB. XUMUYCCKUE CBOHCTBA apeHOB. [IpiMeps! peakituit 5 TeKTpO(HIEHOTO 3aMEIEHNUS:
rajloreHUPOBaHHKS, AIKHIIAPOBaHKS (KaTanusaTopsl puuens—Kpadrea), murpopanus,
Cyib(upoBaiusl. Peakuuu ruipupoBaHms 1 IPUCOeTUHEH S XIopa K Gensony. OcoGeHHocTH
XUMWYECKAX CBOMCTB roMOINIOroB OGeH3oia. B3auMHOe BIHsiHIE aTOMOB Ha IIPHMepe FOMOJIOrOB
apeHoB. OPUEHTALMA B PeaKIHsIX eKTpoduibHOro samemenus. Opuentants: | u 11 poxa.
HIpumenenye u nonyuenue aperos. IIpipoaHbe MCTOUHHKY apOMATHIECKHX YITIEBOJOPOJIOB.
ApOMaTH3alKs allkaHOB M IUKJIOAIKAHOB. AJIKHINpoBaHHe GeH30Ia.

2.6. Ilpuponusie nerounuky yrieroxoponos Hedre. Haxoxenue B Ipupoe, cocTas 1 duznueckue
cBoiicTBa HedTH. TOIHBHOYHEPrETHYECKOE sHavyenue HedTu. [IpompnmnenHas nepepaboTka HedTH.
Pexruduranus HedTr, OcHOBHEIE QPAKIMH ee PasjeeHus, X HCTOTb30BaRHe. Bropudmas
nepepaboTka HeTeNPOAYKTOB. PexTruKars Ma3yTa pH yMEHbIIEHHOM HaBieHur. Kpexuur
HeQTenponyKkToB. Pasnuynble BuabI Kpekunra, padotsl B.I Ilyxoga. W3omepu3zaius ankasos.
ATKHITMPOBAHHE HENPENETBHEIX YTIeBOJ0pooB. Pudopmunr Hedremponykros. Kagectso
aBTOMOOUIBHOrO TormuBa. OKTaHOBOE 4MCIIO. [IpHPOHEIA M TOMyTHEI HeDTIHOMN rasbL
CpaBHeHue cocTapa IPAPOIHOTO | NOIYTHOTO [a30B, HX MPAKTHYECKOE UCTIONb30BaHNe. KaMeHHbIi
yroib. OCHOBHBIE HAIIPaBNIEHUS UCIIONB30BAHNS KaMEHHOTO yriis. KokcoBanue KaMeHHOTO yIuIs,
Ba)KHSHIIIUE IIPOJIYKTHI 3TOTO TIPOLecca: KOKC, KAMEHHOYTOJIBHAS CMOJIA, HACMOJIBHAS BOJIA.
Coenunenns, BbIIENAEMBIE U3 KAMEHHOYTOIBHON cMOJIBL IIpOAYKTHI, IOy YaeMBle U3 HANCMOJIBHOMN
BOJIEL. IKONOTHYECKHE aCTIEKThI HOOBINH, IepepabOTKY U HCIO/Ib30BAHHS FOPIOIHNX HCKOIAEMBIX.
2.7. I'nnpoxcuibhble coenuaenns CTPOEHHE U KNACCHQHUKAIMS CIIMPTOB. Knaccudukanus crmpros
110 THITY yIICBOAOPOITHOIO pajUKala, YACIY THAPOKCUIBHBIX TPYIII ¥ THILY aTOMa yIjepoa,
CBA3AHHOIO C TUAPOKCHIIBHOM IPYIITON. DNEKTPOHHOE B IPOCTPAHCTBEHHOE CTPOCHHE
TMAPOKCUIIEHOM IPYIIEL. BIMsAHIE CTPOSHUS CIIMPTOB Ha X (U3HUECKHE CBOMCTRA.
Mesxmornexyapras BofopoaHas cBs3b. [ OMOIOTHYECK I DAL IPEEIBHBIX OMHOATOMHbIX CIIMPTOB.
VI3oMepnst ¥ HOMEHKIATypa alIKaHONIOB, UX 06mas GopMyiIa. XuMHUYecKHe CBOMCTRA AIKAHOIIOB.
Peaxiionnast criocoGHOCTS IIPe/IeIbHbIX OHOATOMHBIX CIIHPTOB. CpaBHEHHE KUCIOTHO-OCHOBHEIX
CBOHCTB OPraHUYECKHX H HEOPraHHUECKUX COSMHEHHH, COLePIKAIIIX OH-rpymnmy: kucnor,
OCHOBaHUH, aMPOTEPHBIX COSTMHEHNH (BOIEL, ciMpToB). Peakmumy, IOTBEPKNAIOIINE KUCIOTHBIE
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CBOHCTBA CIIMPTOB. Peakuuu 3amMernenus THAPOKCIIIBHOM TPy sl MexmonexyspHas
ACTH/IpaTalys CIIUPTOB, YCIOBAs 00pa3oBanus HPOCTEIX d(upoB. CIOKHBIE SPUPE HEOPrAHAUECKHX
1 OPTaHUYECKUX KHCIIOT, peakuuy stepuduranan. OKHCIeHHE U OKHCIHTEIbHOE JETHAPUPOBAHIE
cupToB. Crioco0bl mosTyuerus cuupToB. ['HAponus ranoreHanKkanos. I uapaTanus ajkeHos, yCITOBHS
€¢ IpoBelieHus. BoccranoBeHAe KapOOHMIBHBIX CoeiHeHUH. OTIeNbHBIE NPEICTABATEHN
anKaHonoB, MeTano, ero IpOMBIIUIEHHOE IOy YeHHE U IPUMEHEHHE B IIPOMBILIICHHOCTH.
buosnoruueckoe neticreue Metanona. Crienupuyeckre cocobbl OMydeH s STHIOBOIO CIIAPTA.
Qusnonornyeckoe JeicTsre sTanona. MHOroaroMusle crupTsl. M3oMepus 1 HOMEHKIATypa
Ope/ICTaBUTENIEH IBYX- U TPEXATOMHBIX cIUPTOB. OCOOEHHOCTH XUMHYECKUX CBOUCTB
MHOT'0aTOMHBIX CIIUPTOB, HX KA4eCTBEHHOE OOHapyxeHue. OTHeIbHbIE TIPEACTABUTEIN:
STUJICHIJIMKOJIb, TIIMIEPHH, CIIOCOOB! X MONYUYCHWS, TPaKTHYECKOE IpuMenenue. DeHou.
DIIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTpoeHne (eHosa. B3anMHOE BIMAHHE apOMATHIECKOTO KOMbIA
U MEJAPOKCHITLHOM Ipynmbl. XUMHYECKHe CBOMCTBA (eHoia Kak QyHKIMS er0 XAMHYECKOTO
crpoenust. bpomuposanue Gpenona (kadecTBEHHAs peakiys), HATPOBaHUe (TMKPHHOBAS KUCIIOTA, €¢
CBOMCTBa U npuMeHenue). OOpasoBaHne OKPAIICHHBIX KOMIIIEKCOB ¢ HOHOM Fe3+. [Ipumenenue
¢enona. ITonrydenne QeHona B MPOMBIIIIEHHOCTH.

2.8. Anpreruipl M KETOHBI | OMOJIOrnYecKue psjIbl ajlbIerHaoB U KeTOHOB. [JoHsTHE O
KapOOHWIBHBIX COCIMHEHMAX. DNEKTPOHHOE CTPOCHHE KapOOHUIbHOM rpynmel. MzoMepus u
HOMEHKJIATYpa aJlbJACTUI0B ¥ KETOHOB. DHU3KMUeCKHe CBONCTBA KApOOHMIBHEIX COEJMHEHHMN,
XUMHYECKHE CBOKCTBA aJbAETUIOB U KETOHOB. Peakiionnas crroco6HOCTL KapOOHMITBHBIX
COe/IMHCHUN. Peakiiuu OKUCIIERHs albJIeTHI0B, KAYECTBEHHBIE PEaKIUH Ha AlIbIETHAHYIO [PYIIY.
Peakunu nonuxonnencanun: obpasosanue GpeHonoGopManbIeruaabix eMoil. [IlpuMenenne 1

IIOJTy YeHHE KapOOHUIIBLHBIX coeuHeHIH. [IpuMeneHue anbIernioB U KETOHOB B OBITY U
IPOMBINUICHHOCTH. AJIbAETUBI 4 KETOHEI B ripupoje (3dupHsie Macna, epomonsl). I[Tomyuenne
KapOOHHUIIBHEIX COETUHEHII OKHUCICHHEM CIIUPTOB, TU/PATAIINEN AIKHHOB, OKHCIICHHEM
yraeBonopoios. OTie/IbHbIE IPEACTABUTEIH albACTHIOB U KETOHOB, CIEH(HUECKHE CIIOCOO HX
TOJIy4eHuUst U CBOKCTRA.

2.9. KapGoHOBEIE KUCIIOTHI ¥ MX IIPOU3BOIHBIE [ OMOIOTHUECKHH PST IIPEICIBHEIX ONHOOCHOBHEIX
KapOOHOBBIX KUCNOT. [ToHATHE 0 KapOOHOBBIX KHCIIOTaX M HX KiIacCHUKAIMs, DIEKTPOHHOE U
IPOCTPAaHCTBEHHOE CTPOCHNE KapOOKCHIIBHON Ipy bl ["oMonoruyueckuil psi npeaenbHbx
OIHOOCHOBHBIX KapOOHOBBIX KHCIIOT, HX HOMEHKJIATYpa ¥ U30MEpHA. MexKMOIEKyISpHEIE
BOIOPOIHEIE CBA3H KapOOKCHIIBHBIX I'PYIII, HX BIMSHUE Ha PU3HIECKHUE CBOMCTBA KapGOHOBLIX
KUCJIO0T. XMMUYECKHE CBOMCTBA KapOOHOBEIX KHCIIOT. Peakiiuu, WIOCTPUPYIOIHE KHCIOTHEIE
CBOMCTBA U MX CPaBHEHHE CO CBOMCTBAMM HEOpraHUUECKHX KucnoT. O6pazoBanue QyHKIIHOHATHHBIX
IPOM3BOAHBIX KaAPOOHOBBIX KUCIIOT. Peakiuu srepuduxarui. AHIAIPH B KAPOOHOBBIX KHCIIOT, HX
noyryyenue u npumenerre. Crnocobsl NoryueHus KapOoHOBBIX KUCIOT. OTAEAbHBIEC [IPEICTABUTENN
1 ux 3HaueHne. OOmue crioco6h! oMy YeHHS: OKHCICHNE AJIKAHOB, AIKCHOB, IIEPBUYHBIX CIIAPTOB,
anbJeruoB. Baxnelmme npencrapaTeNd KapOOHOBBIX KHCIIOT, UX OHOJIOrHYECKast POJlb,
crenuprIecKne crocoOpl MONTYIEHNUs, CBOMCTBA i IPUMEHEHIE MYPABbHHOM, YKCYCHOM,
[IaJIbBMATHHOBOM M CTEApHHOBOMW; aKpHIIOBOM U METaKPHIIOBOM; OJICHHOBOM, JIMHOJIEBOH H
JIMHOJIEHOBOM; IaBeneBot; OeH3oiHON kcnoT. Croxusbie 3¢upsl. CTpoeHHE U HOMEHKIIATYPA
CIOKHBIX 5QHPOB, MEXKKIIACCOBAS H3OMEPHS ¢ KapOOHOBBIMU KuCIoTaM#, CriocoOk! MOTyYeHHs]
CIOXHBIX 3(HPpoB. OOPaTUMOCTh PEAKIMH dTepUbUKAINA U (PAKTOPHI, BIUSIONINE HA CMEILCHUE
paBHOBecus. OOpa3oBaHue CIOXKHBIX ToMHaQupoB. [Tonusrunenrepedranar. Jlascan Kax
IPEICTABUTEN b CHHTETHYECKUX BOJIOKOH. XMMHYECKHE CBOMCTBA U IPUMEHEHHE CJIOXKHBIX 3QHUPOB.
JKupsl. XKupsl kak cioxHBIe 3Qups! raunepuHa. KapGoHOBbIE KKCIOTHL, BXOAIINE B COCTAB XKUPOB.
3aBHCUMOCTH KOHCHCTEHIIHHM JKHPOB OT UX COCTaBa. XHUMHUYECKHE CBOUCTBA XUPOB: [HAPOIIH3,
OMBLUICHHE, MHIPHPOBAHME. BHOTOTHYECKas POIIb XKUPOB, HX UCIIOIB30BAHHE B OBITY H
IPOMBIILICHHOCTH. Co/ KapOOHOBBIX KHCI0T. MbLta. CriocoGsI MOMYYEHHS COJISH:
B3aUMOJIEHCTBIE KaPOOHOBEIX KUCIIOT C METALIAMHU, OCHOBHBIMH OKCHJIAMH, OCHOBAHHUSIMH, COJISIMHU;
IIENOYHOH THAPOIU3 CIOKHBIX 5GHPoB. XUMUUECKHEe CBONCTBA COjlel KapOOHOBBIX KHCIIOT:
TU/IPOIIA3, PEAKIMU HOHHOro oOMeHa. MbIIa, CYIHOCT MOKIIEro AekicTpust. OTHOLIEHHE MbLIA K
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xecTkolM Boze. CuHTeTHUeCKMe Mototmue cpesictBa — CMC (meTepreHTE), HX IPeUMYIIECTBA 1
HENOCTAaTKA. JIeMOHCTparun 3HAKOMCTBO ¢ (PU3MYECKAME CBOHCTBAMY BaXKHEMIITHX KAPGOHOBBIX
KHCIIOT. Bosroxka 6en3oiinol kucnoTsl. OTHOIIEHNE PasIMYHbIX KApOOHOBBIX KUCIIOT K BOJIE.
Cpasnenne pH BOIHBIX paCTBOPOB YKCYCHOH ¥ COJSIHOM KHCIIOT OIMHAKOBOH MOJISIPHOCTH.
[omyueHne IPUATHO MAXHYIIETO CIOKHOTO 3¢upa. OTHOLIEHHE CIABOYHOIO, TI0ACOIHEYHOTO,
MaIIMHHOI'O Maces ¥ Mapraputa K OpoMHOM BOZie B pacTBOPY NEpPMAaHraHaTa Kaus.

2.10. Vruesonst

Houstie 06 yresonax. Knaccudukanus yrieBosos. MOHO-, IM- ¥ HONHCAXAPHIEL, IPEACTABHTEINH
KaXXJIOH IPYIIIbL YIIIEBOJOB. bronoruueckas posib yIneBog0B, UX 3HAYCHUE B XKU3HH YEIOBEKA
obuectBa. Monocaxapuisr. CTpoeHHe W ONTHYECKast H30MePHs MOHOCaXapHioB. Mx
KJacCH(HKaLis 110 YHCITy aTOMOB YTIIEPOJa i TIPHPOIe KapGoHMWIEHOH rpymmst. Gopmyisr uirepa
u Xeyopea UL #300paikeHus. MOJIEKYT MOHOCAXapuIoB. OTHECEHHE MOHOCAXapuIoB Kk D- u L-psny.
Baxneiiume npeacraputens MoHO3. [JIH0K03a, CTPOEHHE €€ MOJIEKYIIBI U (PH3HUIECKHE CBOMCTRA.
TayTomepust. XuMuueckne CBORCTBA ITIOKO3bI: PEAKIHH 110 allbAETAIHON rpymime («cepeGpsHoro
3epKanay, OKUCICHHEe a30THOM KHCIOTOH, TUAPUpOBaHKE). Peakiuy NIroKO3Bl Kak MHOTOATOMHOTO
CHHPTA: B3aUMOJCHCTBHE ITTIOKO3bI ¢ ruapokcuioM Mean (II) mpu komuaTHO#M TeMnepaType 1
HarpepaHud. Pasnutbie THIIB GpoXKeHus (CIHPTOBOE, MOJIOYHOKHUCOE). [ NII0K03a B IPHpOLE.
buonoruyeckas pois u mpuMenerne rimoKo3sL. OpyKTo3a Kak H30Mep IIIoK03bl. CpaBHEHHe
CTPOCHUSA MOJIEKYJIBI H XUMUYECKAX CBOMCTB IIIOKO3BL X QPyKTO3bL. DPyKTO3a B IPHPOJE U ee
Gronoruueckas pons. ITenros3sl. Pu6osa u nesokcnpu6osa kax IpeicTaBUTe N allbA0IEHTO3,
Crpoenne monexyn. Jlucaxapuust. Ctpoerune mucaxapuoB. CIoco6 COWICHEHUS LIHKIIOB.
Boccranasnisaronume 1 HeBOCCTaHABIMBAIOLINE CBOWCTBA AUCAXAPHIOB KaK CIICACTBHE COYICHEHUS
nuKsIa. CTpoeHuUe B XMMUIECKHIE CBOMCTBA caxapo3bl. TeXHONOrHYeCKHe OCHOBI IPOM3BOCTBA
caxapo3sl. Jlaktosa u ManeTo3a Kak H3oMeps! caxapossl. [Tomicaxapupl. Obiiee cTpoeHre
nonucaxapuios. CTpoeHue MOJIEKYIIBI Kpaxmalia, aMuiiosa U aMHJIONeKTHH. Ou3nueckue cBoicTBa
Kpaxmaa, ero HaXOX/ICHHe B IPUpoIe U OnoJorudeckas poiib. I'iukoreH. XuMHUECKHAEe CBOHCTRA
kpaxmana. CTpoeHue 5IeMEHTAPHOTO 3BeHA [EIUIIONO03bL. BiusiHue cTpoeHus IoNMMepHOi ey Ha
(usmyeckue u XMMHYECKHE CBOHCTBA LEIUTION036L. ['MAPOIIH3 HEIUTI0N036], 06Pa30BAHNE CIOXKHBIX
3(bHPOB ¢ HEOPraHNYECKHMHU U OPraHHYeCKUMHU KucjaoTaMu. [loHsTHE 06 HCKYCCTBEHHBIX BOJIOKHAX:
areraTHOM LIeske, BUcKo3e. HaxoxaeHue B mpuposie u GHOJIOTHYeCcKas poIlb LE/UTIOI03EL.
CpaBHeHVE CBOUCTB Kpaxmaiia ¥ IEUIFOIO3EL ‘

2.11. Amunbl, aMuHOKKCIIOTHI, 6enku Kinaccuduxanus u nzomepus amunos. [ToHaTHE 06 aMuHax.
llepBa4Ebie, BIOPUYHbIE ¥ TPETUUHbIC aMUHBL Knaccuukauus aMuHOB 110 TUIY YTIIEBOAOPOAHOTO
pazukaja ¥ 9UCily aMIHOTPYIII B MOJieKyJ1e. ['oMonorndeckue psisl IpeAebHbIX aTi(aTHUeCKuX 1
apoOMaTUYeCKMX aMUHOB, H30MEPHS U HOMEHKIIATypa. XUMAYECKUE CBORCTBA aMHUHOB. AMUHBI KaK
OpraHMYeCKue OCHOBAHHS, MX CPABHEHUE C AMMHAKOM M APYTHMHU HEOPraHUUECKHMH OCHOBAHHAMH.
CpaBHeHME XMMUYECKUX CBOMCTB ali}aTHYecKuX M apOMaTHIeCKiX aMHHOB. O6pa3oBaHie aMHUIOB.
AnumHosle Kpacutesy. [IoHSTHE 0 CHHTETHYECKUX BOJOKHAX. [ToMaMuab! | IOJHaMIIHbIe
CHHTeTHYCCKHE BONIOKHA. [IpiMenenue u noryyeHue amuHoB. [Tonyuenne aMmuHoB. PaGoTs
H.H.3uxuna. AMunokucioTs!. [ToHsTHE 06 aMHHOKHCIIOTAX, HX KIACCH(UKAIINS U CTPOCHHE.
Onrunveckas H30Mepust o-aMHHOKHCIOT. HoMeHKIaTypa aMHHOKHCIOT. JBOHCTBEHHOCTD KMCOTHO-
OCHOBHBIX CBOMCTB AMUHOKHUCIIOT U €€ IPUYHHBL BUmoaspubie HoHbL Peaknuy KOHIEHCALIUY.
Hentunmas cessb. CuRTETHUECKHE BOTIOKHA: KaIlpoH, sHaHT. Knaccudukanus ponokod. [Tomyuenne
aMHUHOKHCJIOT, UX IIpUMeHeHHe 1 Guonornueckas Gynkums. benxu. Benku Kax npuponasie
no1MMepsL. [lepBudnas, BTOpHYHAs, TPETHYHAS M 9ETBEPTUUHAS CTPYKTYPhI 6enKoB. OUOPHIISPHEIE
1 r100yispHbie Oenku. XUMHUYeCKHe CBOMCTBA OENKOB: FOPEHHE, JEHATYPAIHS, THAPOIIHA3,
Ka4yeCTBEeHHBIE (IIBETHEBIE) peakiuu. buronorunueckue Gyaxuun G6eIkoB, UX 3HaYeHHne. benku kak
KOMIIOHEHT nuuy. [Ipo6iema 6eIKOBOro ro0aHus U IMyTH €€ PEILeHH .

2.12. AzoTconepixaniie reTepoluKInIecKue CoeTuHeH . HyKIenHOBbIe KHCIOThI

HyxrenHoBbie KACIOTHL. HyK/IeMHOBEIE KHCIIOTHI KaK [IPHPOJHBIE ITOMUMEpHL. HyKkieoTras!, ux
cTpoenue, npuMepsl. AT® u AJI®, ux B3auMOTIpeBpalIeHHe U POIIb 3TOTO NPOILEcca B IPHPOLE.
Honstre IHK u PHK. Ctpoerne JTHK, ee nepsuunas u BTopudHAs CTPYKTYpa. PaGoTe! @ .Kpuka n
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H.Yorcona. KommmreMeHTapHOCTS 230 THCTBIX OCHOBaHMI, PemmuKanyst JHK. Ocobennoctu
crpoenust PHK. Tunet PHK u ux Guosnormueckue ynxnuu. [lonstue o TPOUYHOM KOJle (KOZOHE).
brocuntes Genxa B xKuBoi knerke. ['eHHAT HHXEHEPHS ¥ GHOTEXHOJOTHA. Tpancrenusie hopMer
pacTeHU# U KUBOTHEIX.

2.13. bronornyecku akTuBHBIe coenuHeHus Oepmentsl. [ToHsaTHE 0 PepMeHTaX KaK 0
OuonOrHUecKux Karanuzaropax 6enkoBoi npupoust. OcoGeHHOCTH CTPOCHHUS U CBOHCTB B
CPaBHEHHHM C HEOPTaHWYCCKUMH Karanmusatopamu. Kinaccudukanus pepmentos. OcoGeHHOCTH
CTPOEHHS U CBOUCTE (pepMEHTOB:

CENEKTUBHOCTH M 9(Q(PEKTUBHOCTD. 3aBUCHMOCTh aKTHBHOCTH (hePMEHTOB OT TeMIepaTyphl  pH
cpe/bl. 3HaueHue GpepMeHTOB B OHOJIOrHY ¥ IIPUMEHEHHE B IPOMBIIIUIEHHOCTH. Butamussl, [TonsaTre
o sutamuHax. Mx xnaccuuxauus u o6o3navenme. Hopma notpebrieHus BHTAMHUHOB.
Bonopacteopumeie (ta npumepe Butamunos C, rpyunst B u P) u sxupopactsopuMble (Ha npuMepe
BUTaMHHOB A, D 1 E). ABUTAMHHO3EI, THIIEPBUTAMIHO3B! ¥ THIIOBUTAMHAHO3EL, HX TIPO(HIAKTHKA.
[opmonst. IlorsTue 0 ropMoHax Kak GHONIOTAYECKH AKTHBHBIX BEIECTBAX, BHITOHSIOMAX
SHIIOKPUHHYIO PETYJISALMIO KA3HEEATSILHOCTH Opranu3MoB. Kiaccuhukanust ropMOHOB: CTEPOU/ILL,
IPOM3BOJHBIE AMHUHOKHUCIIOT, IONUICHTHUIHBIE ¥ OeIKOBbIE TOPMOHBL OTAEIbHbIE IPEACTABUTENN:
3CTPajKol, TECTOCTEPOH, WHCYIHH, anpeHanud. Jlekapersa. ITorsrTue o exapersax Kak
XUMHOTEPANEBTHICCKUX Ipenaparax. KpaTkue HCTOpUUYECKUE CBEICHHS O BOSHUKHOBEHUU U
Pa3BUTHH XUMHUOTEPATHH. ['PYIIIIEI TeKapCTB: Cyab(haMuIb! (CTPENTOLM), AHTHOROTHKH
(HEHUIMILINH), aHTHIAPETHKHA (aCITHPHH), AHATBIETHKY (AaHATBIHH). MeXaHu3M XeHCTBHUS
HEKOTOPBIX JIEKaPCTBEHHBIX IIPETIAPATOB, CTPOCHUE MOJIEKYII, TPOTHO3HPOBAHHE CBOMCTB Ha OCHOBE
aHaNM3a XUMUIECKOrO CTPOCHUS. AHTHOMOTUKY, UX KJIACCH(HKAIMS [0 CTPOSHHIO, THITY U CIIEKTPY
aeiicTsusl. bezonacHble Crroco0BI IPUMEHEHNS, JIGKAPCTBEHHBIE (POPMBEL

OGocHoBaHHE CTPYKTYPbI NPOrPaAMMEL.

Pabouas mporpamMma cocTapieHa Ha OCHOBe IIpuMepHOM mporpaMMbl 06mEe06pa3oBaTEIbHOM
yueOHOM IUCUMITARET « XUMHS» JUIS IIPO(hecCHOHANBHBIX 06pa3oBaTenbHbX oprapmanuii / O. C.
I'abpuensn, W. I'. OctpoymoBa. — M. : Wsnarensckuit nentp «Axagemus», 2015,
pexoMenIoBaHHOH DenepalbHbIM TOCYIApCTBEHHEIM aBTOHOMHBIM yupexnenuem «®DenepanbHblii
MHCTHTYT pasButus obpasosanus»y (PIAY «DUPO») B kadectBe UpUMEPHOH IPOrpamMMmsl Iyl
peausanu OCHOBHON npodeccroHanbHON o0paszoBarenbroi nporpamMmel CITO Ha 6a3e OCHOBHOrO
ofmmero o6pa3oBaHus ¢ HOJNYICHHAEM CPEAHEr0 0OMIEro 00pa3oBaHHus.

Onnaxo 110cIe0BaTeIbHOCTE Pa3ieiioB ¥ TEM HEMHOI'O H3MEHEHA.

Paznen «O6mias u HeOpraHMJecKas XUMHASL B TEMATHUYECKOM ILUTaHe TIOCTABIEH Ha IEPBOE MECTO.
N3zydenue Tem 001eldt u HEOpraHUUIECKOH XUMEY NEPe]] TEMaMH, KACAIOMIUMHUCS OpraHuuecKoi
XUMHH II03BOJISIET OOYUArOLIUMCS II0JIHEE OCO3HATE PAa3IUUUs B CBOMCTBAX M DYHKIMAX
OPraHHYECKUX ¥ HEOPraHWYECKUX BELIECTB, a TAKXKE UX TEHETHYECKYIO CBSI3b: 00pa3oBaHue
COCIMHEHMH, BXOJSAIINX B COCTAB JKMBOI'O OpPraHH3Ma U3 HEeXHBOTO (KOCHOTO) BEIECTBA
JIOKAa3aHHYIO B CBOE BPEMS aKaJeMUKOM BepHaacKuM.,

Tema «ITomamepsl» nepenecena B pasuen «Opraguyeckas XUMHA» H COBMELICHA C TEMOM
«A30TCOAEPIKAILNE OPraHMIECKUE BEIIECTBAY T.K. Ha HOHSTHH (IIOJUMED), «IOTHMEPU3ALHS)
OCHOBBIBACTCSI IIOHUMaHUE CTPOSHNsL GeKOBOM MOJIEKYIIBL, a B paszeine «OGIas u Heopranadeckas
XUMUS TOHATHE MOJIUMEPH3ALUU TPYAHO BIHCHIBAETCH B KOHTEKCT.
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YueOHo-MeToANYeCKoe H MATEPHAILHO-TeXHHIecKoe ofeciieyene NPOrpaMMbl Ipeamera
«XumMH»

OcBOGHME IIPOrpaMMBbI IipeaMeTa « XUMHD) IIPEIIOIaracT HaInIue B npoecCUOHANBHON
0Gpa3oBaTeNbHON OpraHU3alliy, pearu3ytomedl 06pasoBaTebHyIo IPOrpaMMy CpEaHero of1mero
obpaszopanust B rpenetax ocoenus OIOII CITO na 6ase 0OCHOBHOIO obero oOpazoBaHus,
kabuHeTa X|MMHU ¢ JabopaTopreil 1 1a0opanTCKOd KOMHATOM, B KOTOPOM UMECTCS BOSMOKHOCTD
0becIeunTh CBOGOIHBIH AOCTYN B IHTepHeT BO BpeMs y4eOHOrO 3aHATHSA U B IEPUOL BHEY4eOHOM
nesrenpHOCTH obydaromuxcs. [ToMemmenne kabuHeTa JOMKHO yIOBIECTBOPSITH TpeOOoBaHUAM
CaHuTapHO-MHAEMUAOTIOrHYECKHIX TIPaBUIl ¥ HOPMAaTHBOB (CanllnH 2.4.2 Ne 178-02) u GwiTh
OCHAIIEHO TUTIOBIM 0G0y IOBaHHEM, yKA3aHHEIM B HACTOANIMX TPEOOBAHMAX, B TOM THCIIC
CIIENHAIM3HPOBAHHON yueOHO MeOENbIO U CPENCTBAME 00yUeHHS, NOCTATOUHBIMU I BLITOTHEHHA
TpeGoBaHHMil K yPOBHIO IIOATOTOBKH 00ydaromuxcsl. B kabuHeTe N0JDKHO OBITH MYJITUMEMHHOE
0GOpyIOBaHHE, TTOCPEICTBOM KOTOPOTO Y4aCTHUKH 00pa30BaTe/IbHOTO IPOLEcca MOTyT
IPOCMATPHUBATH BU3YAIbHYIO HH(MOPMAIHMIO [0 XEMUM, CO3/1aBATDh [PE3CHTALNY, BUNCOMATCPHATIET 1
T.IL

B coctas y‘le6H0-MCTOL[I/I‘%[eCKOFO W MaTepHaIbHO-TEXHUICCKOTO OCHaICHMA KkaOHuHETa XUMHUH
BXOJAT:

* MHOTO(YHKI{OHAJIBHBIN KOMIUIEKC MPETIOfaBaTeis,

*HATYpAJEHbIE OOBEKTHL, MOJEH, TPHOOPH! ¥ HAOOPHI IS TOCTAHOBKA JCMOHCTPAIIMOHHOTO 1
YYEHHUECKOTO SKCIIEPUMEHTA,

*[IeUaTHHIC U SKPAHHO-3ByKOBEIE CPE/ICTBA O0YJCHNS;

ecpencTBa HOBBIX MH()OPMAIMOHHBIX TEXHONOTHH]; PEAKTHUBEL;

*TIEPEUHH OCHOBHOM U JJOIOTHATEIBHON y4eOHOH JTUTEPaTyPhL;

*BCIIOMOTATENBLHOE 000PYAOBAHKE U HHCTPYKITHH;

+6uOnMoTeuHbIH GOHL.

B 6u6ni0TeHbIH POBI BXOIAT yUeOHUKY U yUeOHO-METONMIECKME KOMIIICKTE (YMK),
PEKOMEHIOBAHHBIE HITH JIOMYLIEHHbIC UL HCTIONb30BAHUS B npoeCCHOHATBHBIX 00pa30BaTEeIbHBIX
OpraHM3aIysX, PEATH3YIOMUX 00pa30BaTebHy0 IPOTPAMMY CPEIHETO o6mrero oOpa3oBaHus B
npezenax ocsoerns OITOIT CTIO na 6a3e 0CHOBHOTO obmero o6pazopanus. brOmHoTeUHEIH HOH
MOKET 6BITH JAOMONHEH XUMUYECKOM SHIMKIONequel, CIIpaBOYHIKAMH, KHATAMH UL YTCHHA 110
XUMAH. B [poriecce 0CBOEHHs! POrpaMMbl Y4eOHON MMCLHIITHHEL «XHMHAS) CTYACHTHI HOJDKHBI
MMETh BO3MOKHOCTB JIOCTYIIA K 3JIEKTPOHHBIM yueOHBIM MaTepuasiaM 0 XUMUH, IMEIOIIIMCH B
CBOGOIHOM JIOCTYIIE B ceTH VHTepHET (IMeKTPOHHBIM KHITaM, IPaKTUKyMaM, TeCTaM, MaTepraliaM
ETD u 1p.).
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3. JONOJIHEHUSI K TEMATHYECKOMY ILJIAHY

3.1 lepeyens J1aGopaTopHBIX H NPAKTHYECKAX 3AHATHI

YMeHHUS 1 HABBIKY, MpHOGpeTacMbie

HanmMeHOBaHuiE pasienos u TeM 9acoB
CTYIAECHTOM
Pazpen 1. O6mast n neoprannueckas 16
XHMHSL,
1.1. OcHOBHBIEC TOHSTHS ¥ 3aKOHBI COCTABIICHHUE YPABHEHUH JUCCOIHALINH,
XUMHUHU 2 OIIpEINICHUE BaJICHTHOCTH, 3apsiia HOHOB U
OY aromMoB B coeArHEHUIX
1.2. llepuonpueckuii 3aK0H u , "
TTepUOIECKas CHCTEMA X AMEECKIX XapakTEePUCTHKa CBOUCTB BEIECTB U
PUOJ s CUCTEMA XUMUYECKU . .
snementos J V. Merneneena u 2 COCIUHEHHI; TIOCTAHOBKA OKCIIEPHMEHTa,
_ OKa3aHHUE IIePBOI METUIIMHCKOMN TOMOIIH
CTPOEHHE aToMa
1.4. Boma. PactBopi. COCTaBIICHHE CTPYKTYPHBIX GOPMyI I
OIeKTPOITMTHYECKas AMCCOLUAIHS 2 | ypaBHeHHH peakuui; onpeeneHne KpaTHbIX
CBsI3eit
1.5. Kitaccngukanus HeopraHuieckux OlIpeJie/ICHUE IPUHAUIEKHOCTH BEIIECTB K
COeIMHEHNH U UX CBOHCTBA 4 CHCTEMATHYECKHM €AMHUIIAM TIPH HOMOLIH
XapaKTEePHBIX peaknuii
1.6. Xumirdeckue peakuuu 2 COCTaBJICHUE CTPYKTYPHBIX (POPMYIT U
YpaBHEHUH peaknuii
1.7. MeTanis! 1 HeMeTalbl XapaKkTepUCTHKa CBOHCTB BEIIECTB U
4 COETUHEHHUH; ITOCTAHOBKA IKCIICPUMEHTA,
OKa3aHHE IIEPBOM MEAUIMHCKOM MOMOIIH
Pazpen 2. Opramunueckas xumus 24
2.1. OCHOBHBIE IOHSTHS OPraHHYECKOM COCTaBJIEHHE CTPYKTYPHBIX HOPMYII U
XUMUH U TEOPHUS CTPOCHUS 2 YPaBHEHHM PEeaxIHi; OlpeaeIeH e KPaTHRIX
OPraHHYECKUX COCTUHCHHUI CBA3eH
2.2. YTIieBOIOPOIBL H UX ITPUPOHEIE COCTaBIICHHE CTPYKTYPHBIX QOPMYIT 1
HUCTOYHUKY 6 | ypaBHeHuil peakuuii; onpeneseHne KpaTHBIX
CBs3EH
2.3. Kucnopoconepxaimue COCTaBJIEHUE CTPYKTYPHBIX GOPMYIT H
Oprafiu4ecKye CoeTuHEHUS 12 | ypaBHeHun} peakuuii; onpeneneHue KPaTHBIX
CBsI3eH
2.4, A3oTCOzEpIKAILIE OPraHAYECKHE COCTaBJIeHHE yPaBHEHHUH peakiuil penteHue
COCOUHEHUS. HOJ’II/IMepBI 4 pacyeTHRIX 3aJ1a4
UTOIro 40
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4. IEPEYEHL JINTEPATYPBI U CPEACTB OBYYEHMUSI

OcHoenas:

labpuesia O.C. Xumus: yuebuux/O.C.Iabpuesnsn, U.I .OctpoymoB. — M.: M1
«Axagemusy»,2012

CoruiacoBano ¢ 3aBexyIomeit GHGTHOTEKOM « »

2016T.
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Komurer ob1mero u npogeccunonansuoro odpazopanns JISHUHTpaIcKo# o0racTh

I'BITOY JIO «becenckuii celbcKOX03STMCTREHHBIN TEXHUKYM)

VTBEPXIIAIO
3amecTHTeIb IMPEKTOPa 110 yaeOHOM paboTe

wBckag M.B. /

KAJIEHJIAPHO-TEMATUYECKHWHI IIJIAH
Ha 201§ -201¥ yueGueii rog rpymma 4 7 A
Ha 201 -201  yueGHBIA rox rpyimma
Hazganue npenmeta: «XuMHUAS»

CrernuaibHOCTD
35.02.06 «TexHoorus MpoOU3BOICTBA U MepepaboTKU CeNbCKOXO03ACTBEHHOI
NPOAYKLEN»

[TpenopaBarens: Mapuux H.E.

MaxkcuMalbHOE KOJIMYSCTBO YACOB 110 yqe61-10My

IUIaHY Ha JUCLUIIIHHY

164 wuaca
CamoctosTenpHas paboTa 0 wuyacos
AynuTopHOU paboThl ' 164 w4aca
B tom uucie
Teopernueckux 3aHATHH 124 waca
[paxTHueckux 3aHITUR 40 yacoB

dopma HTOrOBOTO KOHTPOJIS - U HepeHIUPOBAHHEIN 3a4eT; JApdepeHIInPOBAHHbIN 3a4eT

PaccMoTpeH 1 000peH Ha 3acefaHuy IMKIOBOM KOMHCCHU
«_ » 201 1. IIportoxon Ne

Tpencenarens MUKIOBOY KOMUCCHA

«_» 201 _r. [IIporoxon Ne

[Tpencenarens UKIOBON KOMUCCHA
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= % KonuuectBo
s 4acoB g
§ S & | Hanmenopanue pa3nenos u TeM, B TOM Uncie
5 g w 2 | cCaMOCTOSITENIFHOE H3YUeHHE
g 2 = JI | =
S5 8 |3
o b
Pazgen 1. O0man u HeopranuvecKkas XuMusl.
8 2 1.1 OcHoBHbBIE IOHSITHSA B 3AKOHbI XHMHH
5 ? 1 QCHOBHme noHATHA XuMuH. BemmecTso. ATom. Monexya.
XuMuyecKni 51eMeHT. XUMIIeCKHe 3HAKU B (OPMYJIbL.
5 ) 5 IIpocTele u croxHBIE BelnecTa. KadecTBeHHBIH
KONAYECTBEHHBIA COCTAB BEIIECTB. AJLIOTPOIIHSL.
5 5 3 OTHOCHTENbHBIE aTOMHAS M MOJEKYISpHAs  Macchl
KomuuecTo BemecTsa.
9 5 4 Pacuetnrie 3alai Ha HAXOXMJCHHE OTHOCUTEJIEHOU
MOJIEKYJISIPHOM MacChI.
1.2, Ilepuogndeckuii 3axon u Ilepmognyeckasn cucTema
8 6 2 XHMH4ecKnX ieMentos .M. Menneneesa u crpoenue
aroma
2 2 5 | Crpoenne aroma. Mzotomnel. BaneHTHOCTS.
5 5 6 OBOMOLUOHHASA CYIHOCTh MEH/ENEEBCKON U COBPEMEHHOH
(opmympoBok nepuommueckoro 3axona J. Y. Menneneesa.
Obpacuenue buzryeckoro CMBICIHTA CHAMBOJIHKH
2 2 7 | meprHoaMYECKOM TaONHMIBI XUMHUYECKHX snemenToB J[. U
Menneneesa
5 5 8 XapaKTepHCTHKA S3JIEMEHTOB [0 MX [ONOXEHHIO B
HNEpHOANYIECKOl Tabnuue.
6 6 0 1.3. Crpoenne BemecrBa
2 2 9 | KoBasileHTHAS XUMHYECKAS CBS3b.
2 2 10 | Moxnast XuMHYECKas CBA3b.
2 2 11 | TUnbI KPUCTAITUIECKHX PEILIETOK
18 16 2 1.4.Boga.PacTBOpBLINEKTPOIHTHY ECKAS JHCCONUALAS
2 2 12 | PacTBOpEI U TUCHEPCHBIE CHCTEMBI.
2 2 13 | Teopust aneKTPONUTHYECKOM AUCCONUANUH
2 2 14 | DnexTponuTs! ¥ HedNeKTPOIUTHL. CTeleHs JUCCOIMAIITL.
2 2 15 | MoHHBIE peakiius U ypaBHEHHSI.
2 2 16 | I'uppomus coneit.
2 2 17 | Bomoponuslil noxkasaTes.
5 5 18 OKHCIUTENBEHO-BOCCTAHOBUTENLHBIE PEAKITHN
SNEKTPOXUMUICCKHE TIPOIECCHIL.
2 2 19 | Onexrponus.
XuMHYECKHE IPOLECCH IIPOUCKOSIIINE B PACTBOPAX.
2 2 20
12 10 2 1.5.UKJ[aCCI/l(bI/lKaIII/Iﬂ HEOPraHWYeCKHX COeAMHEHHI H ux
CBOHCTBA.
2 2 21 | Knaccudukanus 1 HOMEHKIATYpa.




P

2 2 22 | Oxcuasr,
2 2 23 | OcHOoBaHmusI.
2 2 24 | Kucnotsr
2 2 25 | Conm.
2 2 26 | MzyueHue B3auMOCHCTBUS Pas3/IMIHbIX KJIaCCOB BEILCCTB.
10 6 4 1.6. Xumudeckue peakuun
2 2 27 | Knaccudukarus peakiuii B HEOPraHHYECKOH XHMHH.
2 2 28 | DHepreTHKa XMMHYCCKAX PEaKLuii.
2 2 29 | OKHCITUTENIBHO-BOCCTAHOBUTENBHEIE PEAKITHH.
2 2 30 | Cocrasnenue ypaBaenuit OBP
2 2 31 | XuMuyeckre ypaBHEHUSI.
14 10 4 1.7. MeTannbl u HeMeTALIbI
2 2 32 | Meramne! 1-# u 2-# A-noarpyni
2 2 33 | Kenezo. JomeHHbl# mpouece.
2 2 34 | HcneiTanve cBOWCTB COSAMHEHH JKee3a.
2 2 35 | XpoM u Mapraser,
2 2 36 | Azot u docdop.
5 5 37 CocrasieHue ypaBHeHHH OKHCTATEIbHO-
BOCCTAHOBHUTEILHEIX PEaKITHA.

2 2 38 | Yruepox # KpeMHUI.
Pazpen 2. Opranndeckasi XHMus

8 6 2 2.1. OcHOBHbIC NOHATHS opraﬂnqeclfoii XHMHH U Teopus
CTPOECHHS OPraHNYecKHX COeTHHEHN

2 2 39 | Teopus XUMHYECKOTO CTPOCHUS OPraHHIECKUX BEIECTB.
2 2 40 | Uzomepus 1 HOMEHKIATYpa OPraHHYECKUX BEIIECTB.

2 2 41 | Knaccudukariysi XuMHYECKUX PEAKIHiA,

2 2 42 | Buibl HOMEHKIATYPBI OPTraHHYSCKUX BEIECTB

22 16 6 2.2. Y¥raepoaopoasbl ¥ UX NPHPOJHbIE HCTOUHHKHU

2 2 43 | IlpenenbHBIE YrieBOXOPOIEl. 'OMONIOTHYSCKIE PSIBL.
2 2 44 | Ankausl. Psij Merana.

2 2 45 | Anxensl Psap stena. Psap atuna.

2 2 |46 | ITonyueHue 5TeHA U STHHA.

2 2 47 | Anxamuensl. Kayayk.

2 2 48 | Apensl. bensor.

2 2 49 | MHorosnepHbIe apoMaTHYECKHE YTIEBOIOPOIEL.
2 2 50 | CpoiicTBa kaydyka. Buasl kayuayka.

2 2 51 | Hedtp u ras.

2 2 52 | I'eneruueckas CBS3b MEXKITY YTIEBOJAOPOIAAMH.

2 2 53 | MojaenupoBaH#ue MOJIEKYJ YIIEBOAOPOIOB.

36 24 12 2.3 Kucyopoacoaeps;xanue OpraHavaeckKne coeHHeHns
2 2 54 | Knaccupukaiys KUCTIOPOAOCOASPIKAIMX 0P, BEIIECTB
2 2 55 OnHOATOMHEBIC CIMPTHL. DTAHOJL.

2 2 56 | ®eHostbl
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2 2 57 | Vicnerranue cBOMCTB ciupToB 1 (eHOIA.
2 2 58 | IIpoctrie adupsi
2 2 59 | Anbnmerumsl
2 2 60 | Baxueliiine npeacTaBuTeNN albIeruioB ¥ KETOHOB.
2 2 61 | Mcnbrranue coiicrs GopMansaernia.
2 62 | Crpoenue u cBolcTBa KapOOHOBBIX KHCIIOT.
2 63 | Croxusie 2pUpEL.
2 64 | Xups! v MOuIbL
2 2 65 | McobITaHuE CBOMCTB XKHPOB.
2 66 | MHOT0OOCHOBHbIE KapOGOHOBbIE KHCIOTHL.
2 67 | HenpenenbHele 1 apoMaTHIECKHE KUCIOTEL
2 2 68 | Pemenne sxcriepuMEHTaIBHBIX 3802
2 69 | Knaccuguxanus yruesonos.
2 2 70 | VlcmipITanue CBOMCTB yriueBosoB
2 2 71 | PemeHue sKCriepUMEHTANBHBIX 33124
2 18 4 2.‘4. A30TcoaepiKaIie  OPraHUYecKHe  COEIHHCHMSI.
Hoaumepsr
2 2 72 | Hutpocoenunenns.
2 2 73 | I'eTeponuKITiYecKue BELIECTBA.
2 2 74 | AMuHBL
2 2 75 | Anunus. Kpacuremm.
2 2 76 | IlpuponHble KpacuTeIH U UX IPIMEHEHME.
2 2 77 | AMUHOKHCIOTEL. AMGMOTEPHOCTS AMHHOKHCIIOT.
2 2 78 | Crpoenue Genxa.
2 2 79 | Iomumepsl. [ItacTMacchl.
2 2 80 | KauecTBeHHBIE peakivy Ha OEIIKH.
2 2 81 | Opranyyeckue BEINECTBA U KUBAs TIPUPOJIA.
2 2 82 | Pemenue pacueTHBIX 3a1a4.
164 124 40 HUTOI'O
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