


BBegenune

Hacrosimmast nporpaMMa npeaHasHadeHa AJisl TOCTYMNANMINX O MporpaMMaM OakaiaBpuara
U IPOrpaMMaM CHEeLHATIHTETA.

JanHas mnporpamMa paspaboTaHa Ha OCHOBaHMHU (pemepajbHOro rocyJapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHIApTa CpPeAHero oO0mero oOpa3oBaHUs, YTBEPKISCHHOIO MPUKA30M
Munucrepctea oOpasoBaHusi U Hayku Poccuiickoit @eneparun ot 17.05.2012 r. Ne 413, nu
(benepaabHOrO TOCYAapCTBEHHOTO 00pPa30BaTENILHOIO CTaHAAPTa OCHOBHOTO 00IIero odpa3oBaHus,
yTBEP)KOCHHOTO TpHKa3oM MuHHCTEpcTBAa 00pasoBaHus U Hayku Poccuiickoit Peneparuu oT
17.12.2010 r. Ne 1897.

IIporpamma o0meoOpa3oBaTEIbHOIO BCTYUTENBHOTO HCTIBITAHUS C(HOPMHUPOBAHA C YUETOM
COOTBETCTBUSI YPOBHS CJIOKHOCTU TAHHOTO BCTYIHTENBHOTO UCIIBITAHHUS YPOBHIO ciioskHOCTH EID
IO COOTBETCTBYIOLIEMY 00111€00pa30BaTeIbHOMY MPEIMETY.

COAEPAKHHUE INPOI'PAMMBI
Pa3gen 1. O6masi u HeopraHuyeckasi XMMHsA
XHMHS — HAYKA 0 BeleCcTBax

CocraB BemecTtBa. Xumuueckue 3yeMeHTbl. CnocoObl CyIIECTBOBaHHS XHUMHYECKHX
3JIEMEHTOB. aTOMBI, TNPOCTbIE U CJIOXKHBIE BELIeCTBA. BeriecTBa NMOCTOSHHOTO M MEPEMEHHOTO
cocTaBa. 3aKOH IMOCTOSIHCTBA COCTaBa BELIECTB. BelnecTBa MOJEKYJISPHOTO U HEMOJIEKYJISIPHOTO
crpoennsi. CriocoObl  OTOOpakeHHsI MOJEKYJI. MOJEKYJSpHblE U  CTPYKTypHBIE (OPMYJIBL,
HIapOCTeP>KHEBbIE M MacITadHbIe MpocTpancTBeHHbIe (CTioapTa-bpurneda) Moaenu Monekyi.

HUsmepenue BemecTtBa. Macca aTroMOB W MOJIKYJ. ATOMHas €OWHHLIA MAacChl.
OTHOCHUTENBHBIE aTOMHAash W MOJIEKYJIsIpHAs Macchl. KONM4ecTBO BeINeCTBA W EAMHHLBI €ro
HU3MEPEHUsI. MOJIb, MMOJIb, KMOJIb. Uncio ABoranpo. MomsipHast macca.

ArperaTHble COCTOSIHUSI BellecTBa. 1Bepaoe (KPUCTAJUIMYEeCKOe M aMOpgHOE), JKUAKOE U
razoo0pa3HOe arperaTHble COCTOSIHUSI BELIECTBA. 3aKOH ABOTrajipo M €ro CieacTBUs. MOJSpHBIN
00BbeM BemecTB B Tra3o00pa3HOM cocTossHUU. OObeAMHEHHBIH Ta30BBI 3aKOH M ypaBHEHHUE
Menaeneesa-Knanelipona.

Cwmecu BemecTB. Pasnuuunst MexIy CMeCsIMH U XUMUYECKUMH COeIMHEHHsAMHU. MaccoBasi
00BEMHAs! 1OJI KOMIIOHEHTOB CMECH.

Ilepunoanueckui 3axoH u llepuoanyeckas cucrema
xumuveckux nemenToB JI.U. MenaeneeBa

OTkpbITHE TNEPHOAMYECKOro 3akoHa. llpeamoceuiku: HakomieHne (HaKkTOIOrnIecKkoro
matepuana, pabdorel  mpemmectBeHHukoB  (M.B.  lebepeitnepa, A.D. Illankyprya,
Jlx A. Hetonernca, JLIO. Meiiepa), cpe3q xumukoB B Kapicpys, JIUYHOCTHBIE KadecTBa
JA.U. Menneneesa. Otkpoitue J[. 1. Menneneesbim [lepuoauyeckoro 3akoHa.

Ilepuonuueckuii 3akoH u ctpoeHue atoma. M3oronbsl. CoBpeMeHHOE MOHATHE XMMUYECKOTO
sneMeHTa. 3akoHoMmepHocTh I'. Mosmu. Copemennas (opmynuposka Ilepuonndeckoro 3akoHa.
Ilepyonnueckas cucrteMa u CTpoeHHe aroMa. DU3MUECKU CMBICH MOPSAKOBOrO HOMeEpa
5JIEMEHTOB, HOMEPOB TIpyINIbl U mepuoga. llepuoanueckoe H3MeHEHHE CBOMNCTB 3JE€MEHTOB:
paadyca aroma, OJHEPTHUH HWOHU3ALMH, JJEKTPOOTpULATEIbHOCTH. I[lpuunHBl H3MEHEHUs
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB 3JIEMEHTOB B TPYINAX M MEPUOAaX, B TOM UHCIIE
OONBLINX U CBEPXOOJIBIINX.

3nauenue Ilepuoguueckoro 3akona u I[lepuonnyueckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
J.1. Menneneesa At pa3BUTHS HAYKU U TIOHUMAaHUSI XUMHUYECKON KaPTUHBI MUPA.



Ctpoenune atoma. CTpoeHue BemecTsa

AToM — cnokHas vactuua. JlokasaTenbCcTBa CIOKHOCTU CTPOEHUsI aTOMa. KaTOIHBbIE U
peHTreHoBckue Jyud, HoTodPQexT, paaroaKTUBHOCTD, 3JIeKTpoiu3. IlnanerapHast Monens atoma
3. Pesepdopna. Crpoenne aroma o H. bopy. CoBpeMeHHBbIE MPEACTABICHUSI O CTPOSHUU aTOMA.
KopnyckynsspHO-BOJHOBOM Ayanu3M 4acCTUL MUKPOMUpA.

CocraB aromHoro sapa. HykioHB NpoTOHBI M HEWTpOHBL. M30TOmMBI M HYKJIMIBL
YcroliunBocTh simep. DnekTpoHHast obosnouka atoMoB. IloHATHE 00 3JEKTPOHHON OpOHTAamM U
3NEKTPOHHOM obOsake. KBaHTOBBIE uMcCia: TriaBHOE, OpOuTampHOE (MOOOYHOE), MAarHUTHOE U
CIMHOBOE. PacnipeneneHne 3JIeKTPOHOB 110 SHEPTETHUECKUM YPOBHSM, MIOAYPOBHAM U OpOUTAJISIM B
COOTBETCTBUM C TPUHLUIIOM HauMeHblIed sHepruu, npuHuunom Ilaynu u mpasuiom I'yHpa.
DneKTpOHHbIE KOHPUTYPAIMH aTOMOB XUMHYECKUX 3JIEMEHTOB. BaJleHTHbIE BO3MOKHOCTH aTOMOB
XUMHYECKUX JJIEMEHTOB. DJIEKTPOHHAs KiIacCHU(HMKALMs XMUMHUYECKHX 3JIEMEHTOB. s-, p-, d-, f-
3JIEMEHTBI.

IlonaTne ©0 XHUMHYECKOW CBs3U. TUNBl XUMHYECKMX CBSA3€H: KOBAJICeHTHAs, WOHHAas,
METaJUINYeCKasi U BONOPOAHAS.

KoBaneHnTHas xuMudeckast cBsi3b. J[Ba MexaHnsMa oOpa3oBaHUs 3TOH CBS3H. OOMEHHBIA U
JOHOPHO-aKLenTopHbliH. OCHOBHBIE NMapaMeTphbl 3TOrO TUIA CBSI3U: JJIMHA, IPOYHOCTb, YIOJ CBA3U
WX BaJieHTHbIN yrosn. OCHOBHbIE CBONCTBA KOBAJIEHTHOW CBSI3U: HACBILIEHHOCTD, MOJISIPU3YEMOCTb
U TPOYHOCTb. DJIEKTPOOTPHLATENBHOCTh M KJIACCU(UKALMS KOBAJIECHTHBIX CBSI3€H IO 3TOMY
NPU3HAKY: MOJsIpHAs M HENOJsSIpHAs KOBaJleHTHbIE CBs3U. [IONSpHOCTH CBA3M M MOJSIPHOCTH
MoJiekysibl. Croco0 mepeKkpbIBaHUsI SJIEKTPOHHBIX opOuTtajeidl u KiacCHU(PUKALUsS KOBAJIEHTHBIX
CBsi3€ll 10 5TOMy NMPHU3HAKY: G- U M-CBsI3U. KPaTHOCTh KOBAJIEHTHBIX CBS3EH M KJIACCH(PHUKAIMS HX
[0 3TOMY NpPHU3HAKy: OJMHApHbIE, JBOIHBIE, TPOWHBbIE, MOJYTOPHbIE. THUIBI KPUCTAUIMUECKUX
pELIeTOK y BEeLIeCTB C 3TUM THUIIOM CBSI3U. aTOMHble M MoJekynspHble. Pusnueckue CBOMCTBa
BELIECTB C 3TUMH KPUCTAJUINYECKUMU peLIeTKaMU.

Honnas xumuueckas cBA3b. KpaliHmii ciydalli KOBAJIEHTHOH NOJIAPHOHN CBA3H. Mexanusm
oOpa3oBaHusi HOHHOH CBsI3M. MOHHBIE KPUCTAUTUYECKIE PEIISTKH U CBOWCTBA BEUIECTB C TAKUMU
KPUCTAJUIaMU.

Meranauueckass xumudeckasi cBsizb. OCOOBIN THIT XMMHYECKOH CBSI3M, CYLIECTBYIOIIUN B
MeTallJax u crjaBax. Ee oTnuuus U CXOACTBO C KOBAJEHTHON M MOHHOHN cBs3saMu. CBoiicTBa
METAJUIMYECKON CBsI3U. MeTannnyeckue KpUCTAININYECKHE PEIIETKH U CBOMCTBA BEIECTB C TAKUMU
KPUCTAJUIAMH.

Bonoponnas xumudeckasi cBsisb. MexaHu3M oOpa3oBaHus Takoi ¢Bsi3u. Ee kiaccudukanms:
MEXMOJIEKYJISIPHAS. U BHYTPUMOJIEKYJIIPHAs. BOAOPOAHBIE CBA3U. MoeKyIsipHbIE KPUCTAIIINYECKUE
pemeTrku Ajs 3TOro Ttuma cBsi3u. Pusmyeckue CBOWCTBA BELIECTB C BOJOPOAHOH CBA3BIO.
buonoruyeckass ponb BOJOPOIHBIX CBs3€H B OpraHM3alMU CTPYKTyp Oumononmmepos. Enmnas
NpUpOZia XMMHUYECKHUX CBS3€M: HaluuMe Pa3jMYHbIX TUIIOB CBSI3€H B OJHOM BEILECTBE, MEepPeXo]
OJTHOTO TUIA CBSA3U B JPYyroM U T.IL

KowmmekcoobpazoBanue. IloHATHE O KOMIUIEKCHBIX CcoequHEeHMsX. KoopanmHalunoHHOE
qHuCciIo KoMmIuiekcooOpasoBatens. BHyTpeHHAs u BHewHsist cdepa komruiekcoB. HomeHknatypa
KOMIUIEKCHBIX coequHeHnil. X 3HaueHue.

IHonumepsl. /lucnepcHbie CHCTEMBI

Heoprannueckue nomumepbl. Ilomumepsr —  mpocTele  BemecTsa € aTOMHOM
KPHUCTAJUTMYECKOW PELIETKON: aJUIOTPOIHbIE BUIOM3MEHEHHUs yriepona (ainmas, rpadur, kapOuH,
dynnepeH, B3aUMOCBA3b TMOpUAM3ALMHM OpOUTaNell y aTOMOB yriepoja C MHPOCTPAHCTBEHHBIM
CTPOCHHEM AJJIOTPOIHBIX MOAU(UKALIMIA); CEJIEH U TeJUTyp LenodeyHoro crpoerns. [lomumepbr —
CJIOKHBIE BEIIECTBA C ATOMHOW KPHUCTAJUTMYECKOW pPELIeTKOH: KBapl, KpeMHe3eM (IHOKCHIHBIE
COEMHEHUS] KPEeMHHUs1), KOPYHA (OKCUM aIFOMHUHHS) U ATFOMOCHJIMKATHI (TIOJIEBbIE IITAThI, CIIOJA,



kaoauH). MuHnepansl u ropasle nopoxel. Cepa miactudeckas. MuHepanbHOE BOJIOKHO — acOecT.
3HaYeHNe HEOPraHMYECKUX MPUPOAHBIX MOJUMEPOB B (POPMHUPOBAHUU OJHOH M3 I'€OJOTHUYECKUX
obosouek 3emun — TuTOChHEPHI.

Opranmyeckue nonumepbl. CriocoObl UX MOJMYYEHHUS: PEAKLUU MOJTUMEPU3ALNN U PEaKIIH
noJmKoHAeHcaui. CTPYKTypBl MOJIMMEPOB: JIMHEHHBIE, PAa3BETBICHHBIE W IMPOCTPAHCTBEHHBIE.
CTpyKTypupOBaHHE IIOJMMEPOB. BYJIKAHM3ALMUS KaydyKoB, ayOjeHHe OJKOB, OTBEp)KACHHE
MOJIMKOHCHCAILMOHHBIX NOJIHMepoB. Kiraccudukanus moiumMepos 1o pa3InyHbIM PU3HAKAM.

[Tonsitue o aucnepcHbIX cucreMax. Kimaccupukaryst TMCIIEPCHBIX CUCTEM B 3aBUCHMOCTH OT
arperaTHOro COCTOSIHUSI TUCIIEPCHOHHON Cpenbl U AMCIEPCHOHN (as3pl, a Takxke MO pa3Mepy HX
yactul. ['pybonucriepcHbIe CHCTEMBI: 3MYJIbCUH M CYCIIEH3UH. TOHKOAMCIIEPCHBIE CHUCTEMBI:
KOJUIOU/HbIE (30JM W T€NH) W UCTHHHBbIE (MOJIEKYJSIPHBIC, MOJIEKYJISIPHO-UOHHBIE M HOHHBIE).
Opdexr Tunnansa. Koarynsiuus B KOmIouaHbIX pactBopax. CHHEPE3NC B resx.

3HaueHHe IUCIIEPCHBIX CHUCTEM B JKUBOI U HEXMBOW NPUPOJE M NMPAKTUYECKOW XU3HU
YeJ0BeKa. IMYJIbCUU U CYCIIEH3UH B CTPOUTEIBCTBE, MUIIEBONH U MEJUIIMHCKOH MPOMBIIIIEHHOCTH,
KocMeTuke. buonormueckue, MEIMLMHCKHE M TEXHOJOTMYECKHE 30JIM. 3HAueHue renell B
OpraHu3aluf JKUBOW MaTepuu. bronornveckue, NUIIEBbIe, MEAUIMHCKAE, KOCMETHUECKUE TellH.
Cunepesuc kak (akrop, onpemesAOmMi CPOK TOJHOCTH MPOAYKIMHM HA OCHOBE Treleil.
CBepTbIBaHHE KPOBU KaK OMOJIOTMYECKHI CHHEPE3UC, €r0 3HAUCHHE.

XumMH4YecKHe peakuuu

Knaccupukaumus XUMHUECKUX peakUuii B OPraHUYECKOH W HEOPraHWMYeCKOW XHMHH.
[TonsiTne 0 XuUMHUYECKOW peakumu. Peakiuy, uaymue Oe3 HM3MEHEHHs] KaueCTBEHHOTO COCTaBa
BELIECTB. AJUIOTPONU3auMs U u3omepusauus. Peakunu, uaymue ¢ N3MEHEHUEM COCTAaBA BELIECTB!
[0 YHCIy U XapakTepy pPearupyrliux W oOpas3yroIuxcs BEUIECTB (Pas3sIOKEHHs], COCIHMHEHUS,
3aMelneHus, OOMeHa), MO W3MEHEHHIO CTEelNeHEH OKHUCIEHHsSI 3JEMEHTOB (OKHCIHUTENbHO-
BOCCTAHOBUTENIbHBIE U HEOKUCIUTEIbHAs-BOCCTAHOBUTENBHBIE PEAKIINH); 110 TEIIOBOMY 3(PdexTy
(3K30- W >HAOTEpMHUUECKUE), TIO (a3e (rOMO- M reTepOreHHbIe), 10 HampaBieHUIo (0OpaTuMble U
HeoOpaTHMble);, MO HCIIONB30BAHHMIO KaTamu3aTopa (KaTaIUTHYECKHE M HEKATAIUTHYECKHE), IO
MeXaHU3MY (paauKaIbHbIE, MOJIEKYJSIPHBIE U HOHHBIE).

BepoATHOCTE NpOTEKaHUs XUMHUYECKUX peakuuil. BHYTpeHHss »HEprus, SHTAJIBINS.
Tennosoit 3¢ pext xummuueckux peakuuii. Tepmoxumuueckue ypasHeHns. CTaHAapTHAS SHTAIBIIHS
peaxiuii u obpaszosanus Bemlects. 3akoH [ .. 'ecca u ero cneactsust. DHTpOMHSI.

Cxopoctb xumudeckux peakuuil. Ilonstue o ckopoctu peaxuuii. CKOpOCTb roMo- U
reTeporeHHON peakuMHu. JHeprusi akTuBaluu. DaxTophl, BIMSIOLIME HA CKOPOCTh XMMHMUYECKOHN
peakuu. ITpupona pearmpyromux BemectB. Temneparypa (3akoH Bant-I'odda). Konuenrpamms.
KaranusaTopsl U KaTanu3: rOMO- U IeTEPOreHHBIN, UX MEXaHU3Mbl. DEPMEHTBI, UX CPABHEHUE C
HEOPraHUYEeCKUMH  KaTalu3aTopaMu. 3aBUCUMOCTb CKOPOCTH peakuuil OT IMOBEPXHOCTHU
CONPUKOCHOBEHUS PEArHPYIOIIUX BEIIECTB.

OOpaTUMOCTh XUMUYECKUX peakiui. XuMmudeckoe paBHoBecue. [IoHATHE O XUMHUYECKOM
paBHOBecHH. PaBHOBeCHbIE KOHLIEHTpaUMH. JIMHAMUYHOCT XUMHUYECKOIO paBHOBeCHUs. PaKTOPHI,
BIMAIOIIME HA CMELICHWE PaBHOBECHs: KOHLEHTpALMs, AaBiieHHWe, Temreparypa (mpuHuoum Jle
[Tarensbe).

PactBopsnI

ITonsTue o pactBopax. PU3MKO-XUMUYECKas MPUPOJA PpacTBOPEHHUS U PacTBOPOB.
BsanmopeiicTBue pacTBOpPHUTENSI M PAaCTBOPEHHOrO BelecTBa. PacTBopuMocTh BemecTs. CriocoOb!
BBIPAKEHHS] KOHLEHTPAIMH PAacTBOPOB. MAacCOBasl AOJS PACTBOPEHHOIO BEIIECTBA (TPOLIEHTHAs),
MOJISIpHAsL.



Teopuss »>AEKTPONUTHUECKOW aucconuauuu. MexaHu3M [OHCCOLMALMUM  BELIECTB C
PA3NIUYHBIMH THIIAMH XUMHYECKHUX CBs3el. BKiiax pyCCKHX YUEHBIX B Pa3BUTHE MPENCTABJIECHUH 00
3JIEKTpOJIUTHYECKON  auccouuauuu. (OCHOBHbIE TOJIOKEHUS TEOPUH  3JIEKTPOJUTHYECKOU
mucconnanuu. CTeneHb 3JIEKTPONUTHUECKON Tuccouraniy U (GakTopel ee 3aBUCUMOCTU. CHITbHBIE
U cpenHue daekTpoiuTbl. Jluccomumanms Boael. Bomopoaneli mnoxasatens. Cpeaa BOIHBIX
PacTBOPOB 3JIEKTPOJUTOB. Peakinyu oOMeHa B BOIHBIX PACTBOPAX 3JIEKTPOIUTOB.

I'mnponmn3 kak oOmeHHBlii mponecc. HeoOpatuMmblii  TUAPONU3 OPraHUYECKHX U
HEOPTraHWYECKUX COEOUHEHUH M €ro 3Ha4eHWe B MPAKTUYECKOW MAEATENbHOCTH 4YeJIOBEKA.
Ob6parumerii rugponus coseli. CtymenHvatsiii ruaponus. [IpakTudeckoe NpUMEHEHHE THAPOININ3A.
I'mnponus oprannvecknx BemecTs (O€NKOB, JKUPOB, YIIEBOAOB, MOMUHYKJIeoTHIOB, AT®) u ero
Ouonornyeckoe U mpakTuyeckoe 3HaueHne. OMpuIeHUe JKUpoB. Peakuus srepuduxanmu.

OKHCINTENbHO-BOCCTAHOBHTE/ILHBIE pPe€aKnuu. BJICKTpOXI/IMI/I'leCKI/Ie MmponecChl

OKuCIUTENbHO-BOCCTAHOBHUTENbHBIE peakunu. CTeneHb OKHCIeHHs. BoccraHOBUTENH U
okucnurenn. OKHUCIIEHHME W BOCCTAaHOBJEHHE. BakHeWIIne OKHCIUTEIN W BOCCTAHOBUTEIH.
BoccranoBurenpHBIE  CBOHCTBA  METAJUIOB — MPOCTBIX  BemecTB. OKUCIHTENbHBIE U
BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAJUIOB — IMPOCTBIX BELIECTB. BOCCTAHOBUTENbHBIE CBOICTBA
BEINECTB, OOpPA30BaHHBIX »JJEMEHTAMH B HU3LIeH (OTPULATENbHOH) CTENMEHH OKHCICHHUS.
OxucnuTenbHble CBOWCTBA BEINECTB, OOPAa30BAHHBIX 3JEMEHTAMH B BBICIIEH (ITOJIOKUTEIHHON)
crerneHn OKUcCiIeHus. OKHCIUTENbHbIE U BOCCTAHOBHTEIBHBIE CBOMCTBA BEIIECTB, OOPa30BAHHBIX
3JIEMEHTAMHU B IPOMEKYTOYHBIX CTETICHSIX OKHUCIICHUS.

Knaccupukauus OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX pEaKIUil. Peakuyn MeKaTOMHOrO U
MEKMOJIEKYJISIPHOTO OKHCIIEHHSI-BOCCTAHOBJIEHHs. Peakiny BHYTPUMOJEKYJISIPHOTO OKHCIICHUS-
BOCCTAHOBJICHHS. Peaklnu CaMOOKHCIIEHHSI-CAMOBOCCTAHOBICHHS (IHCIIPOIIOPLIUOHUPOBAHHS).
Meroasl COCTaBJI€HMs YpPaBHEHUH  OKHUCIHMTEJIBHO-BOCCTAHOBUTENIBHBIX peakuuid. Meron
3NEKTPOHHOro Oananca. BiunsHue cpeapl Ha TPOTEKAHHWE OKUCIUTENbHO-BOCCTAHOBHUTEIBHBIX
MPOLIECCOB.

XUMUUECKHE HMCTOYHHUKHA TOKAa. OJIEKTPOAHBIE TOTEHOMAJbl. Psin  CTaHIApTHBIX
3NEKTPOIHBIX MOTEHIHAJIOB (3JEKTPOXUMHUECKUI P HANPSDKEHUH MeTauio). I aapBaHUYecKHe
3JeMEHTBl W NpUHUUIBEl uX paborel. CocTaBieHHME TralbBaHMYECKUX 3JeMeHToB. OOpaszoBaHHe
rajJbBaHUYECKUX IMap NMPU XUMHYECKUX mporeccax. ['aipBaHUUECKHE 3JIE€MEHTHI, TPUMEHSIEMbIE B
JKM3HHU: CBUHLIOBAsI aKKyMYJIITOPHAsI OaTapest, HUKEIb-KaJMHIEBble OaTaper, TOITMBHbIE SJIEMEHTHI.

DNEeKTPONN3 PacIlIaBOB U BOAHBIX PACTBOPOB 3JEKTPONNTOB. [Iporiecesl, nmponucxopsine Ha
KaToZe W aHOAe. YPaBHEHHS 3JIEKTPOXUMHUYECKUX MPOLIECCOB. DJIEKTPOJIHN3 BOAHBIX PACTBOPOB C
UHEPTHBIMH 3JIEKTPOAAMU. JIEKTPOJIM3 BOJIHBIX PACTBOPOB C PACTBOPHUMBIMH 3JIEKTPONAMH.
[IpakTHueckoe NPUMEHEHNE SJIEKTPONIN3A.

Kaaccuduxanus semects. IlpocToie BemecTsa

Knaccudukanusi Heopranmueckux BemecTs. [IpocTeie U cioxkHbie BemecTBa. OKCHUIBL, UX
knaccudukanus. [uapokcuasl (OCHOBaHHS, KHUCIOPOACOAEPKAIUE KHUCIOTHL, amdorepHbie
ruapokcunbl). Kucnotel, nx kiaccudukammss. OcHoBanus, ux kiaccudukanus. Comu cpenHue,
KHCJIbIE, OCHOBHBIE 1 KOMILJIEKCHBIE.

Merasuel. [TonoxkeHrne METaIOB B EPUOIMUYECKON CHCTEMEe U OCOOCHHOCTH CTPOCHHS UX
atomoB. [IpocTeie BelecTBa — METaJUIbl. CTPOCHUE KPUCTAJUIOB U METAJUTHYECKass XUMHUYECKast
cBsi3b. OOmume ¢Qusuyeckne CBOICTBA METAUIOB W WX BOCCTAHOBUTENIBHBIE CBOHCTBA:
B3aMMOJICHCTBHE ¢ HEMETAJIaMH (KHCIIOPOIOM, TaJIOTeHaMH, CepOM, a30TOM, BOJOPOAOM), BOAOH,
KHUCJIOTAMH, PacTBOpPAMH COJICH, OPraHWYeCKUMH BeleCTBAaMH (CIUPTAMH, TaJIOT€HaJKaHAMHU,
(benonom, kuciaoramu), meaodamu. OKCUIBI U THAPOKCHIBI METAJJIOB. 3aBUCUMOCTh CBOMCTB 3THUX
COEIUHEHUI1 OT CTeneHell OKHCIEHHs METAJUIOB. 3Haue€HWE MEeTajuIoB B IPUPOJAE M KU3HU



opranusmoB.  Kopposusa  meramnos.  Ilomsitue  kopposuu.  XuMuyeckas  KOPPO3HUS.
Onexrpoxumuueckas kopposust. CriocoObI 3aIIUTHI METAJUIOB OT KOPPO3HH.

OOmue criocoOpl MoNydeHus: MeTauIoB. MeTtanisl B mpupozxe. Meramtyprus u ee BUIBL
MUPO-, TUAPO- U SJEKTPOMETAITYPrisi. DJIEKTPOJIU3 PACIIaBOB U PACTBOPOB COEAUHEHHH METAIOB
U €ro NpakTUYeCKOe 3HaueHue.

Hemeramnel. TTonoxxenne Hemeramnos B Ilepnonudeckoii cucreme, 0COOEHHOCTH CTPOCHUS
UX aTOMOB. OJIEKTPOOTPHULATENbHOCTh. byaroponHble rasbl. JJIEKTPOHHOE CTPOEHHE aTOMOB
6naroponglx rasoB U OCOOEHHOCTH HX XHMHUYECKHX U (I)I/ISI/ILIGCKI/IX cBoiicTB. Hemeramnpr —
npocTele BellecTBa. X aToMHOe M MONEKyJNApHOE CTpOeHHe UX. AJuloTponus. XHUMHUYECKHe
cBOlicTBa HeMmeTa/uloB. OKUCIUTENbHBIE CBOWCTBA. B3aUMOAEHCTBUE C METaNIaMH, BOJOPOAOM,
MCHEE SJIICKTPOOTPULATCIIBHBIMU HEMCTaJlIJIaMU, HEKOTOPbIMHU CJIOKHBIMH BEIIECTBAMMU.
BoccranoBuTenbHBIE CBOMCTBA HEMETAUIOB B PEAKLUSAX C (PTOPOM, KHUCIOPOIOM, CIIOKHBIMU
BEIECTBAMH — OKHCJHUTEISIMU (a30THOW M CEPHOH KUCIIOTaMH H Ap.).

OcHoBHbIE KJIACCDHI HECOPraHHYE€CKHUX H OPraHHYIE€CKHX COCI{I/IHeHI/lﬁ

BonoponHsle coenuHennst HemeTasuioB. [lonydenne aMmmuaka U XJa0poBOAOPOa CUHTE30M U
KOCBeHHO. Puznyeckue cBoiicTsa. OTHOLIEHNE K BOJE: KUCIOTHO-OCHOBHbIE CBOMCTBA.

Oxcunpl U aHrHApUAbl KapOOHOBBIX KHCIOT. HecomeoOpasyromue u coneodpasyroue
okcuapl. KucnoTHele okcuabl, ux cpoiicTBa. OCHOBHBIE OKCHABI, MX CBOHCTBA. AMQOTEpHBIE
OKCHJIbl, UX CBOWCTBAa. 3aBUCUMOCTb CBOWCTB OKCHUIOB METAJIOB OT CTENEeHU OKHCIIEHUS.
AHTUApUABI KAPOOHOBBIX KHCIIOT KaK aHAJIOTH KHCJIOTHBIX OKCHIOB.

Kucnote! opranndeckue u Heopranudeckue. Kucinorsl B cBeTe TEOpUHU 3IEKTPOIUTHUECKON
mucconnanuu. KHCIoTel B cBeTe NMPOTONMTHYECKON Teopuu. Kiaccudukamuss OpraHMYECKUX MU
Heopranmyecknx kucjaor. OOmmue CcBOICTBA KHUCJIOT: B3aUMOAEIHCTBHE OPTaHUYECKUX W
HEOPraHMYECKUX KUCJIOT ¢ METAJJIaMU, OCHOBHBIMU U aM(OTEpHBIMU OKCHUAAMH U THAPOKCUIAMH,
coJsiMH, 00pa3oBaHHE CIOXKHBIX 3¢(upoB. OCOOEHHOCTH CBOHCTB KOHLEHTPHUPOBAHHOW CEPHOW H
A30THOM KUCJIOT.

OcHoBaHusi opraHuueckue U  Heopranuueckue. (OcCHOBaHUS B CBeT€ TEOpUHU
3JIeKTpoJuTUYeckoll  aucconuanuu. OCHOBaHHMS B CBET€  INPOTOJIMTUYECKOM  TEOpHH.
Knaccuukanus opraHn4ecKix U HEOPraHUUECKUX OCHOBaHWH. XMMHUYECKHE CBOMCTBA IIEJIOUYeH U
HEPacTBOPUMBIX OCHOBaHUN. CBOHCTBA OECKHUCIOPOAHBIX OCHOBAHHI: aMMHaka W aMHHOB.
B3anmuoe BiusiHME aTOMOB B MOJIEKYJIE AHUJINHA.

AmdoTrepHble OpraHUYeCKHe U HEOPraHWYeCKHue coenuHeHus. AM(pOTEpHbIe OCHOBAHUS B
CBETE MPOTOJUTHYECKON TeOPHH. AMPOTEPHOCTb OKCHIOB M THAPOKCHIIOB MEPEXOIHBIX METAILIOB:
B3aUMOJIEUCTBUE C KUCIOTAMHU U LIEJIOYaMU.

Comu. Knaccudukanus u xumudeckue cBoiictBa cosiell. OCOOEHHOCTH CBOHCTB coJei
OpraHUYEeCKUX U HEOPTraHUYECKUX KHUCIIOT.

I'enernueckass CBs3b MeXIy KJacCaMM OpPraHMYECKMX M HEOPraHUYEeCKUX COEeIUHEHUH.
IlonsiTHe O rEeHETHUYECKON CBA3U U TEHETMYECKUX pPSAdaxX B HEOPraHUYECKOM M OPTraHUYeCKOu
xuMHH. ['eHeTnueckue psAapl MeTania (Ha NpUMepe KajbIs M JKene3a), Hemerauia (Cepbl U
KPEMHHS), TMEePeXOAHOro sieMeHta (uuMHKA). ['eHeTHdeckwe psimbl U TEeHETHYeCKas CBsI3b B
OpraHu4ecKor XumMuu. EMMHCTBO MHpa BELECTB.

XuMHA YJIEeMEHTOB

S-2JI€MEHTbI

Bopopon. JIBOWCTBEHHOE MOJIOXKEHHUE BOAOpPOAA B mepuoandeckon cucrteme. M3oTombl
Bonopoga. Tspkemas Boma. OKMUCIUTENbHbIE U BOCCTAHOBUTENBHBIE CBOICTBA BOAOPOZAA, €ro
MoJy4eHue U npuMeHeHue. Posib BOAOpoaa B )KMBOW U HEXXUBOW npupoae. Bona. Ponb Boabl kak
Cpenoo0pasyroIero BemecTBa KJIETKH. JKOJIOTHYECKUE aCTIEKThI BOJAOIOIb30BAHMSI.



Onementsl [A-rpynmer. [llenounsie Merasmel. OO1mas XapakTepUCTHKA LIEIOYHBIX METAIJIOB
Ha OCHOBaHUHU nosioxkeHus B Ilepuonuueckont cucreme snementoB .M. Menneneesa u CTpoeHus
aromoB. Ilonyuyenme, ¢u3nyHeckMe M XHUMHYECKHE CBOWMCTBA INEJNOYHBIX MeETaIoB. KaTnoHBI
IIIEJIOYHBIX METAJJIOB KaK BaKHEHIIAs XUMU4Ieckass popMa UX CyLIECTBOBAHUS, PETYJSITHBHAS POJIb
KaTHOHOB KaJiusl W HaTpusi B JKUBOW kierke. [lpuponHbie COCIUHEHHs] HATPUS U Kaus, HX
3HaueHUE.

Onementsl [IA-rpynmbr. O0mas xapakTepucTHKa MIETOYHO3EMENbHBIX METAJJIOB U MarHus
Ha OCHOBaHUU nosiokeHus: B Ilepuoanyeckoil cucreme snementoB [ M. Menneneesa u CTpoeHust
aTomoB. Kanpuwmii, ero monyuenue, pusndeckre 1 XUMUYECKHE CBOWCTBA. BakHelnue coequHeHUs
KaJbLMs, MX 3HAaYeHUe U puMeHeHne. Kanpuuii B mpupone, ero buonorudeckast posb.

P-DIEMEHTBI

AmoMuHUN. XapakTepUCTUKAa AOMHHHUS HAa OCHOBaHMHM moyioxkeHHs: B llepmomuueckoi
cucreme snemenTos [[.11. Menneneesa u ctpoenus aroma. [lonyuenne, Gusnueckue 1 XUMHUECKHE
CBOICTBA aTIOMUHMS. BakHelne COeNMHEeHNs ATFOMUHHNSL, UX CBONCTBA, 3HAYEHHUE U IPUMEHEHHE.
IIpupoaHbie coeqMHEHUS aTIOMUHUSI.

Yroepon u kpemumii. OOmas XapakTepUCTHKa HAa OCHOBAHHUM HUX TOJOXKEHHS B
Ilepuonunueckoii cucreme [ M. Mengeneea u crTpoeHus aroma. IIpocTele BelnecTsa,
oOpaszoBaHHbIE 3TUMHU 3neMeHTaMi. OKCHIBl U TMAPOKCHABI yriepona M KpeMHus. Baxueimme
COJIM YrOJIbHON U KpeMHHUeBON KUCI0T. CUTMKAaTHAs IPOMBIIIJIEHHOCTb.

lamorensl. OOmias xapakTepUCTHKa TaJIOTEHOB HA OCHOBAHMM WX TIOJIOXKEHUS B
Ilepuoanueckont cucreme sneMentoB J. M. Menneneesa u crpoenust atToMoB. ['ajoreHs! — npocTeie
BELIECTBA. CTPOEHUE MOJIEKYJ, XMMUYECKHE CBOWCTBA, MOJy4YeHUE U NpPUMEHeHHe. BakHeinue
COE€IUHEHHUs] TaJlOreHOB, WX CBOMCTBA, 3HaUeHHWE U TpUMeHeHHe. [ ajoreHsl B mpUpOIE.
buonoruueckast posib rajIoreHoOB.

Xanbkorenol. OOmasi xXapakTepPUCTHKA XaJbKOI€HOB HAa OCHOBAHUHM HX TIOJIOKEHHS B
Ilepuoanueckoit cucreme siaeMeHToB JI.M. Menneneesa M CTPOEHHsT aTOMOB. XaJbKOT€HBI —
npocThie BemecTsa. Ajutorponus. CTpoeHHe MOJIEKYJT aJIOTPONHBIX MOTU(UKALIUI U X CBOHCTBA.
[Tony4yenue u npuMeHEHNE KUCIOPOAa U Cephl. XaIbKOTEHBI B IPUPOJIE, HX ONOIOTHYECKask POJib.

Onementel VA-rpynmner. O0mas xapakTepHCTHKa 3JEMEHTOB 3TOH IPyNIbl HA OCHOBAHWUHU
ux noinoxeHus B llepumonmueckoin cucreme sneMeHToB M. Menpeneesa U CTpOEHUS aTOMOB.
CtpoeHne MOJEKyNbl a30Ta W aUIOTPONHBIX Moaupukaumii ¢ocdopa, ux ¢usndeckne u
XuMudeckue cpoiicTBa. Bomoponuble coeguHeHust 3sneMeHTOB VA-rpynmbl. Okcuzabl aszora U
doctopa, coorBerctByrommme uM kuciaoTel. Comm 3Tux kucnor. CBOHCTBa KHCIOPOIHBIX
coennHeHUi aszora u (ocdopa, Ux 3HaueHHe W NMpuMeHeHHe. A30T U (ochop B mpupode, ux
Ouosorndeckas poJb.

Onementel [VA-rpynmer. O0miast XxapakTeprCTHKa 3JIEMEHTOB 3TOH TPYIIbl HA OCHOBAHWUHU
ux noinoxeHus B llepumonmueckoinn cucreme sneMeHToB M. Menpeneesa U CTpOEHUs aTOMOB.
VYraepon u ero amutorponus. CBOHCTBAa aJUIOTPOIHBIX MOAM(HUKAIMNA yriiepoaa, UX 3HAYEHHE U
npuMeHeHre. OKcuabl U TMAPOKCUIBI yriepoAa M KpeMHHUs, MX Xumuueckue cpoiicrBa. Coau
yroJbHOH M KPEMHHEBBIX KHUCJIOT, UX 3Ha4YeHWe M mnpuMeHeHue. llpupomooOpasyromas posb
yriepoja AJisd >KUBOU U KPEMHHsI JIs1 HEKUBOWU MPUPOJIBL.

d-DnemeHTHI

Ocobennoctu crpoenusi aromoB d-anementoB (IB-VIIB-rpymm). Menp, LMHK, Xpom,
JKEJIe30, MapraHell Kak MPOCThIE BEIIECTBA, X (U3MUECKHe 1 XUMUYecKne cBoiicTBa. Haxoxxnenne
3TUX METAJUIOB B MPHUPOJE, UX MojydeHue u 3Hadenne. CoennHeHus1 d-3J1EMEHTOB C Pa3INIHBIMU
CTETEHsIMH OKUCJICHHUS. XapakTep OKCHIOB M THAPOKCHIOB 3TUX 3JIEMEHTOB B 3aBUCHMOCTH OT
CTETIeHH OKHCJICHUS MeTaJla.



XHUMHA B JKH3HH 001IeCTBA

XuMUA U TPOU3BOACTBO. XHUMHUYECKAs] MPOMBILIUICHHOCTh U XUMHYECKHE TEXHOJOTHU.
CoIpbe 1151 XUMUYECKOHN MPOMBILIIEHHOCTH. Bona B XUMHUYECKON MPOMBILIJIEHHOCTH. DHEPTHSI JIs
XUMUYECKOro mpou3BoacTBa. HaydHble mNpUHLMIBI XUMHUYECKOTO MMPOW3BOJCTBA. 3allUTa
OKpy’Karoled cpenbl W OXpaHa Tpyda MpH XUMHYECKOM Mpou3BoAcTBE. (OCHOBHBIE CTaauu
XUMHUYECKOTr0 Mpou3BocTBa. CpaBHEHNE TPOU3BOACTBA AMMHAKA U METAHOJIA.

XuMHUsA B CEJIBCKOM XO3SHCTBE. XUMHU3ALMs CEJIbCKOTO XO35HCTBA U €€ HalpaBJICHUS.
PacreHuss u mouBa, MOYBEHHBIN MOTJIOMAKOIINN KOMIUIEKC. YIOOpeHuss U ux KiacCUu(ukanus.
XUMHUeCKUE CpeACcTBa 3aluThl pacTeHuil. OTpumaTenbHbIe TOCHEACTBUA  MPUMEHEHUS
MECTUIHIOB U 00pb0a ¢ HUMH. XUMU3aLUs dKHBOTHOBOJICTBA.

Xumusi 1 3KoJiorust. XUMHYECKOe 3arpsisHeHne okpyskaromei cpeanl. Oxpana runpocdepsr
OT XUMHYECKOT0 3arpsisHeHns. OXpaHa MOYBbl OT XUMUYECKOTro 3arpsisHeHus. OxpaHa aTMocdepbl
OT XuMHUYeckoro 3arpsisHeHus. OxpaHa ¢Jopel u (ayHbl OT XUMHYECKOTO 3arpsi3HEHUS.
buorexHonorus u reHHas HHXEHEPUs.

XuMUs W TOBCEAHEBHas XWU3Hb 4YenoBeka. JloMamHss anTeka. Mowuyue W YUCTALINE
cpencta. Cpencrsa OOpbOBI ¢ OBITOBBIMU HACEKOMBIMU. CpeCcTBa IMYHOW TMTHEHBI U KOCMETHKH.
Xumusa ¥ numa. MapkupoBKM YNAaKOBOK MHUUIEBBIX U TMTHEHUYECKUX MPOAYKTOB U YMEHHUE HUX
YUTATh. DKOJIOTUS JKUJUIIA. XUMUS U TEHETHKA YEJIOBEKA.

Pa3pen II. Opranuveckasi Xumus
IIpeamer oprannyeckoit xumun. Teopusi CTPOCHHSI OPraHUYECKHX COCAHHEHHH

ITonsiTne 00 OpraHMYECKOM BELIECTBE M OpraHuveckod xumuu. Kparkuii ouepk ucropuu
pa3BUTHsA Opraanyeckoi XumMun. OCOOEHHOCTH CTPOSHHsI OpraHUYeCcKNX coequHeHnid. Kpyrosopor
yriepoja B pupoze.

OcHoBHble TONOXKeHUs Teopuu crpoeHus A.M. Bbyriepoa. Xumuueckoe CTpoeHHE U
CBOMCTBa oOpraHudeckux BemiecTB. llonatue o0 nzomepuu. CrocoObl OTOOpaske€HHs] CTPOEHUS
moJiekybl (popmynbl, Monenu). 3HaueHue Teopun A M. ByTiepoBa st pa3BUTHST OpraHUYECKON
XUMHH 1 XUMHYECKHUX TIPOTHO30B.

Knaccupukaums opraHu4ecKuX BELIECTB B 3aBHCHMOCTH OT CTPOCHMS YIJIEPOIHOH LETH.
ITonsitne  QyHKuMoHanpHON rpynmbel.  Knaccupukanmss OpraHMYECKHUX BEINECTB 10 THUITY
(YHKUNOHATBHON TPYIIIBL.

TpuBnanbHble Ha3BaHMs. PalMOHaJbHAsE HOMEHKJATypa Kak  NPEAIIECTBEHHHULA
HomeHKnatypel IUPAC. Homenknatypa IUPAC: npunmuner 00pa3oBaHusl HA3BaHUH, CTAPLIMHCTBO
(YHKUMOHATBHBIX TPYII, WX 00O3HaUeHHE B mpedukcax M cypPukcax Ha3BAaHUH OPraHUYECKUX
BEILECTB.

Knaccupukanuss KOBaJEHTHBIX CBA3€H MO 3JIEKTPOOTPULATEIBHOCTH CBSI3aHHBIX aTOMOB,
crioco0y TmepekpriBaHUsl OpOuTaNed, KpaTHOCTH, MexXaHu3My oOpa3oBanHus. CBs3b NPUPOIBI
XUMHYECKOW CBSI3W C THUIOM KPHCTAUTMYECKOW pPELIeTKH BEIecTBa W ero (U3NIECKIMHU
cBoiicTBamMu. PaspblB  XHUMHYECKOH CBSI3M Kak TMpoLEecC, oOpaTHbIi ee 00pa3oBaHUIO.
I'oMOMUTHYECKHIT W TeTepONUTUYECKHI pPa3pbIBbl CBA3EH, MX COMOCTAaBJIEHHE C OOMEHHBIM U
JIOHOPHO-aKLENTOPHbIM MEXaHW3MaMH UuX oOpasoBanusa. lloHATHe CBOOOAHOrO paguKaia,
HYKJIEO(PMITBHOH 1 3JIeKTPOPUIBHON YaCTULIBL

[TonsiTve 0 TMMAaxX M MEXaHW3Max peakuuil B opranmyeckoi xumuu. CyOcTpar U peareHr.
Knaccupukanus peakunii Mo U3MEHEHHIO B CTPYKType cyOcTpara (IpHUCOCAMHEHHUE, OTIIETUICHHE,
3aMelleHre, U30MEPH3AIlHsi) U TUITY peareHTa (pagukajibHble, HYKJIeO(QUIIbHBIC, SJIEKTPOPUITBHBIE).
Peakuun mnpucoenunenust (AN, AE), smumuuupoBanust (E), 3amemenuss (SR, SN, SE),
u3oMepu3aly. Pa3sHOBUAHOCTH peaknHMi KakKAOro THMA: THAPUPOBAHUE M AETHIPHPOBAHUE,
raJOreHUpOBaHUE U AETAIOTeHHPOBAHNE, TUAPATALUS U JETUAPATALNS, THAPOTAJOreHUPOBAHUE U



IEeTUAPOTANIOTEHUPOBAHNE,  TMOJNUMEpU3alusl W TNOJUKOHIASHCALUS,  MEperpyniupoBKa.
OcobEeHHOCTH OKHCITUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIINI B OPraHUIECKOH XUMUH.

OcHoBHble HampaBieHMsi pa3BuTuUs Teopun crpoeHus A.M. byrtneposa. Wszomepus
OpPTaHUYECKUX BEIIEeCTB U ee BUIbL. CTPYKTYpHAs U30MEPHsl: MEXKKJIACCOBasl, YIIIEPOIHOTO CKEJIeTa,
MOJIOXKEHUsI KPATHOH CBsI3M W (PYHKUMOHANBHOH rpynmbl. [IpocTpaHCTBEHHAsh HW3OMEPHS:
reoMeTpudeckas u ontudeckas. [loHsATHE acMMMeETpUYecKoro neHtpa. buonornyeckoe 3HaueHUe
ONTUYECKON wn3oMepuu. B3aumHOE BIMsAHHE aTOMOB B MOJIEKYJIaX OPraHMYECKHUX BEIIECTB.
OnexTpoHHbIe 3()(HEKTH aTOMOB U aTOMHBIX TPYII B OPTaHUYECKHUX MOJIEKyJaxX. MHIyKIIMOHHBIH
3¢ eKT, MONOKHUTENBHBI U OTPULATENbHBIN, ero oco0eHHOCTH. Me3oMepHselid 3¢ dexT (3ddekT
COTPSIKEHMSI ), €r0 OCOOCHHOCTH.

IIpenenbHble yriieBoaopoabl. JTHJIEHOBbIE H JHEHOBbIE YIJ1€BOAOPOALI.
AneTHjIeHOBBIE YIJ1eBOA0OPOAbl. ApOMATHYeCKHe YIJIeBOAOPOADI.
IIpupoaHble HCTOYHUKH YIJIEeBOAOPOAOB

I'omonoruueckuii psn ankaHoB. Ilomatne o6 yrieBomoponmax. OCOOEHHOCTH CTPOEHUS
IpeeNbHbIX  YIIEBOAOPOAOB. AJKaHbl Kak IMPEACTaBUTENN IMPEIENbHbIX YIJIEBOJOPOIOB.
ONEeKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl MeTaHa U JPYr'MxX aJIKaHOB.
I'omonoruueckuii psg u wuzomepusi napapuaoB. HopmanpHOE M Pa3BETBICHHOE CTPOCHHE
yriepoaHon uenu. HoMeHkaTypa ajkaHOB M @JKWIBHBIX 3aMmecTuteneil. @usnueckue CBONCTBA
AJKAHOB. AJIKaHBI B IPUPOE.

Xumuueckue CBoWcTBa ankaHoB. Peakumm SR-tuma: ramoreHupoBanue  (paboThl
H.H. Cemenosa), nutpoBanue no KoHoBanoBy. MexaHM3M peakIUH XJIOPUPOBAHHUS aJKAHOB.
Peakunun pgerunpupoBaHusi, TOPEHUs, KaTAIUTHUYECKOTO OKHUCICHMs alKkaHOB. KpeKUHr ajkaHOB,
pasnuyHble BUABI KPEKHHra, NPUMEHEHHE B NpOoMbIIUIeHHOCTH. [Iuponns u koHBepcus MeTaHa,
MU30MepHU3aLus alKaHOB.

IIpumenenne u cnocoObl monydeHHss ankaHoB. OOnacTH TPUMEHEHHS aJKaHOB.
[IpoMeiuieHHBIE CITOCOOBI MONYYEHUsT AJIKAHOB: MOJYYEHHE U3 IMPUPOAHBIX UCTOUYHUKOB, KPEKUHT
napapuHOB, IMOJNYYEHHE CHHTETUYECKOro O€H3MHA, razudukanus yris, THIPUPOBAHHE AJIKAHOB.
JlabopartopHbie criocoObl MONyYeHHsT aJIKaHOB: CHUHTE3 Bropia, nexkapOOKCHINpOBaHHE, THIPOIH3
KapOuaa amoOMUHUS.

[uknoankanel. I OMONOrHYECKUH Psii 1 HOMEHKJIATYpa LUKJIOATKAHOB, UX 001mast opmya.
Hs3omepusi HUKIIOANKaHOB. MEXKKJIACCOBAs, YIJIEPOJHOrO ckesera, reomerpudeckas. Ilomydenue n
¢dusnyeckne CBOMCTBA IIMKJIOATKAHOB. XUMHUYECKHE CBONCTBA UKJIOATKaHOB. Criernduka CBOHCTB
LUKJIOAJKAHOB C MaJbIM Pa3MepoM LuKJa. Peakiuy NpucOeINHEHNs U PAJUKAIBHOIO 3aMELIEHUS.

I'omonoruueckuii psa ankeHoOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI
STHJIEHA M aJKEeHOB. | oMonormueckuii psx u obmast gopMmyna ankeHOB. M3oMepHst 3THIEHOBBIX
VIJIEBOAOPOAOB.  MEXKJIACCOBasi, YIVIEPOAHOIO  CKeJIeTa, IOJIOXKEHHMs] KpPAaTHOH  CBsA3W,
reomerprdeckas. (OcoOEHHOCTH HOMEHKJIATYpPhl STHJIEHOBBIX  YIJIEBOAOPOAOB,  HAa3BaHMUS
BAXKHEHUINNX pagukanoB. PU3NYECKUE CBOMCTBA AJKEHOB.

XUMHUUECKHE CBOIMCTBA AJKEHOB. DJIEKTPOPIIIBHBIA XapakTep PeakHil, CKIOHHOCTb K
peaxkuusiM TNPUCOECAUHEHUs, OKHUCJIeHHs, noauMepuszauuu. IlpaBuno MapkoBHUKOBA U €ro
3JIEKTPOHHOE OOOCHOBaHME. Peakuuy rajgoreHupoBaHUs, THAPOTAJIOr€HHUPOBAHMS, THUAPATALIHH,
rugpupoBanus. Mexanusm AE-peakiuil. [lonsTie o peakiusax nonuMepusanuu. ['opeHne anikeHoB.
Peakuun okucineHuss B MATKHX M JKECTKHUX yclOBHMsX. Peakuuss Barnepa u ee 3HaueHue nuis
OOHapy>KeHUsI HeTIPEeIbHBIX YIJIEBOIOPOIOB, OJYYEHHUS TIHKOJEH.

[IpumeHenne u CmocoOBI TOJMYYEHUs AJIKEHOB. VICMONIb30BAaHHE BBICOKOW PEAaKIIMOHHOM
CHOCOOHOCTH AJIKEHOB B XMMUYECKOH MPOMBIIUIEHHOCTH. lIpuMeHeHne STuieHa M TIpONMIIeHA.
IIpoMeiieHHBIE CIOCOOBI MONYYEHHUsT alIKEHOB. Peaklnu AeruApupOBaHMUsS U KPEKUHTa aJIKEHOB.
JlabopaTopHble CrIOCOOBI MOJTyYEHUS ATKEHOB.



Ankanuenel. Ilonatne w kimaccuuKauus TUEHOBBIX YIJIEBOIOPONOB IO B3aHMMHOMY
PACIIONIOKEHHIO KPATHBIX CBsI3eH B MosieKysie. OCOOEHHOCTH 3JIEKTPOHHOTO M NPOCTPAHCTBEHHOTO
CTPOEHHUsI CONPSKEHHBIX AUEHOB. lIoHATHE O M-d35eKTpOHHON cucteMe. HoMeHknaTypa qUEHOBBIX
yrieBonoponoB. OCOOEHHOCTH XMMHUYECKHX CBOMCTB COIpPSDKEHHBIX IHEHOB KaK CIEACTBHE HX
3NEKTPOHHOro cTpoeHust. Peakumm 1,4-npucoenunenus. Ilomumepusanust aueHoB. CriocoObl
MOJIyYEHUs TUEHOBBIX yriieBogopoaos: padotel C.B. Jlebenena, neruapupoBaHie alKaHOB.

OCHOBHBIE TIOHSITUSI XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHUH (Ha MpuUMepe MPOAYKTOB
MOJIMMEPH3ALNH aJIKEHOB, aJIKaANEHOB M UX TaJIOT€HIPON3BONHBIX). MOHOMED, MOTMMEp, pPeaKius
MOJIUMEpPU3ALUHY, CTENEeHb MOJUMEPU3alUK, CTPYKTYPHOE 3BEHO. THUIBI MOJIUMEPHBIX LENen:
JIUHENHBIE, pa3BeTBICHHbIE, cmuTble. llonsaTue o crepeoperynsapHbix noauMepax. Ilomumepsr
TePMOIUIACTHYHBIE W TepMOpeakTusHble. lIpencraBnenne O muacTMaccax M 3JACTOMEPAX.
IlonusTunen BBICOKOrO M HHU3KOrO JAABJIEHUs, €ro CBOHCTBa W NpuMeHeHue. Karamusatopel
urnepa-Harra. IlonunponuiieH, ero npuMeHeHUE U CBOWCTBA. [ anorencoaepxaniye nojJuMephl:
tednoH, mnoxuBHHWIXJOpHA. Kaydyku HaTypanbHbli u  cuHTermdeckwe. ComnoJamMepsl
(OyTamneHCTHPONBHBIN KaydyK). BynkaHu3anus kay4uyka, pe3uHa 1 500HUT.

I'omonoruueckuii pAa alkKUHOB. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHUE alleTUIIeHA U
OpyTUX anKuHOB. [ omojormyeckuii psim u oOmas ¢opmyna ankuHOB. HoMmeHkiatypa
ALETUICHOBBIX yriIeBOAOpOo#oB. HM3omepuss MexkiaccoBas, yIIEPOJHOIO CKENETa, IMOJIOKEHUs
KpPaTHOH CBSI3H.

XUMHUYEeCKUE CBOMCTBA U MPUMeHeHHe aJKuHOB. OCOOCHHOCTH peakiuii MPUCOSAUHEHHUS TI0
TpONHOU  yriepoa-yrnepoaHol  cesisu.  Peakuus  Kydeposa. Ilpasuno  MapkoBHHKOBA
NPUMEHHUTEBHO K aueTrieHaM. [1onBIKHOCTh aToMa BOAOpoAa (KUCIOTHBIE CBOWCTBA AJIKUHOB).
Oxucnenne ankuHoB. Peakuus 3enuHckoro. IlpuMeHeHue aleTUIIEHOBBIX YIJI€BOJOPOMOB.
IlonuBuHMALIETAT.

ITonyuenne ankunoB. [TonydyeHne aneTuieHa MUPOIM30M MeTaHa M KapOUIHBIM METOZIOM.

Hedts. Haxoxnenme B mpupone, coctaB u (usmueckue cBoiictBa HepTH. TorumBHO-
sHeprerudeckoe 3HaueHne HedTu. [IpomeimuteHHast nepepadorka HepTu. Pexruduxauus HedrTH,
OCHOBHBIE  (PpakUMK ee pasfeNeHus, WX HUCHoJb3oBaHHWE. BropuuHas mnepepaboTka
HedrenpoaykToB.  Pextudukamuss  Masyra [OpH  YMEHBIIEHHOM  JaBieHMd.  KpekwHr
HedrenpoaykToB. Pasnuunble Buabl kpekuHra, padorel B.I. Illyxosa. M3omepusanus ajaxaHoB.
AJNKWINPOBaHUE HENpeNeNbHbIX YIJIeBOHOponoB. Pudopmunar nHedrenponykroB. KauectBo
aBTOMOOMJIBHOTO TOTUTBA. OKTaHOBOE YHUCIIO.

IIpuponuelii 1 nonyTHbI HeTAHON ra3pl. CpaBHEHHE COCTaBa MPUPOTHOTO U MOMYTHOTO
ra3oB, UX MPAKTHYECKOE UCIOJIb30BAHUE.

Kamennsiii yrons. OCHOBHbIE HampaBieHHUs! UCIOJIb30BaHUA KaMeHHOro yris. KokcoBaHue
KaMEHHOI0 YIJIsl, BaXKHEWINIHE NPOAYKTBI 3TOrO0 IMPOLECCa. KOKC, KaMEHHOYIOJIbHAsi CMOJA,
HaacMmonbHasg Bojna. CoenuHeHMs, BblIENsiEeMble M3 KaMEHHOYroJbHOM cmoibl.  IIponyxTh,
MOJlydaeMble W3 HAJICMOJBHOH BOABL. JKOJOTHYECKHE AaCIeKThl AO00BMH, MepepadoTKH |
HCIIOJIb30BAHUs FTOPIOYHUX UCKOMAEMBIX.

I'mapoxcuabHbIE COeAUHEHUS

Crtpoenue u knaccudukamus cnuptos. Kimaccudukaiusi CiUPTOB MO THITY YTIIEBOIOPOTHOTO
pagukaia, Yuciay THAPOKCUIBHBIX TPYNIl U THIY aToMa yIJiepoAa, CBSA3aHHOIO C TMIPOKCUJIBHOMN
rpynmno. DJIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE TUAPOKCHJIBHOW Trpynmnbl. BiusHue
CTPOEHHUsI CHUPTOB Ha UX (u3nyecKkue CBOWCTBA. MEKMOJIEKYJIsIpHas BOIOPONIHAS CBSI3b.
I'oMonoruueckuii psii NOpenesbHBIX OJHOATOMHBIX CHHUPTOB. M30Mepuss M HOMEHKJATypa
AJIKAHOJIOB, UX 00mas ¢popmya.

XUMHUYeCKHEe CBOHCTBA aJKaHOJIOB. PeakroHHasi ClIOCOOHOCTh MPEeTbHBIX OJTHOATOMHBIX
ciuptoB. (CpaBHEHHME KHUCIOTHO-OCHOBHBIX CBOWMCTB OPraHUYECKUX W  HEOPTaHUYECKHX
coenuHeHud, conepxkamux OH-rpymmy: KUCIOT, OCHOBaHWH, aM()OTEPHBIX COETUHEHUH (BOMBIL,
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cnupToOB). Peakiyu, MOATBEPKAAIOINNE KHUCJIOTHBIE CBOWCTBA CHHPTOB. Peakuuu 3aMerneHus
TUAPOKCHIIBHOW TPyNIbel. MeXMOJNEKyJsspHass AeruapaTands CIHUPTOB, YCIOBHS OOpa3OBaHUS
npocthix 3¢upoB. CroxHble >QUPHI HEOPraHUYECKHMX U OPTaHHUYECKHUX KHCIOT, PpeakLuu
stepudukanun. OKUCICHNE U OKUCIUTENbHOE AETHAPHUPOBAHNUE CITUPTOB.

Crnocobsl monydenust cnupToB. [ MApOIN3 rajoreHaskaHoB. I napartanus aqkeHOB, YCIOBHS
ee rpoBeaeHus. BoccraHoBneHne KapOOHWIIBHBIX COSIUMHEHHH.

OTnenbHble TPENCTaBUTENU AalKaHOJIOB. MeTaHOJN, €ro MPOMBILIUIEHHOE MOJNydeHHe U
NpUMEHEHHE B MPOMBILUIEHHOCTH. bronornyeckoe aeiicreue meranona. Cneundudeckne crnocoObl
MOJY4YE€HUsI STUJIOBOrO crupTa. @PU3HOJOTHUECKOE AECHCTBUE 3TAaHOMA.

Mmuoroaromuble cnupThl. HM3omMepuss W HOMEHKIaTypa NPEACTABUTENEH OBYX- U
TpexaTOMHBIX CcrmUPTOB. (OCOOEHHOCTH XMMHUYECKHX CBOWCTB MHOTOATOMHBIX CIIUPTOB, HX
KayeCcTBEHHOE OOHapyxeHne. OTaenbHble MPEICTABUTENN: STHICHTJIUKOIb, TIHLIEPHH, CIIOCOOBI UX
MOJTyYeHUs, TPaKTUYeCKoe MPUMEHEHHE.

@eHon. DNEKTPOHHOE U TPOCTPAHCTBEHHOE CTpoeHue ¢eHoyma. B3aumHoe BIMsHUE
apOMAaTHYECKOr0 KOJIbLIA M THAPOKCHIIBHONW TPyNIbl. XUMHUUECKHE CBOMCTBA (peHONa KaK (yHKITHS
€ro XHUMHUYECKOro CTpoeHHs. bpomupoBanme ¢eHona (KaueCTBEHHas peaklusi), HUTPOBAHHUE
(MUKpUHOBAasl KHUCJIOTA, €€ CBOHCTBa U mpuMeHeHne). OOpa3zoBaHHE OKPALICHHBIX KOMILIEKCOB C
nonoMm Fe3+. Ilpumenenne penona. Ilonxyuenue peHona B MPOMBILIIIEHHOCTH.

A.]'lb)_]el"l/l)_]bl H KE€TOHbI

Tl'omosioruyueckue psabl albAeru0B U KeTOHOB. [IoHsATHE O KapOOHHIIBHBIX COSTUHEHUSX.
DJIEeKTPOHHOE CTPOEHUE KapOOHWJIbHOW Tpymmbl. M3oMmepwsi U HOMEHKJIATYpa aibIETHIOB H
KeTOHOB. DU3NYeCKue CBOMCTBA KaPOOHUIIbHBIX COSIMHEHHI.

XUMHUYeCKHEe CBOHCTBA allbACTUOB U KETOHOB. PeakiimoHHast CmocOOHOCTh KapOOHMIIbHBIX
coequHeHUH. Peakuy OKHUCIIEHUs aiberHI0B, KAYeCTBEHHbIE PEAKLUU HA ANbASTUIHYIO TPYIIY.
Peaknun nonukonneHcanuu: oopasosanue GeHo10(hopMaTbAETUAHBIX CMOJL.

[Ipumenenne u mony4deHne KapOOHWIBHBIX COenuHeHUi. [IpuMeHeHue ambAerufoB U
KETOHOB B OBITY M TPOMBINJICHHOCTH. AJIBAETUABI U KETOHBI B mpupoae (3¢upHbIe Macna,
dbepomonsl). IlomyueHue KapOOHWJIBHBIX COCOUHEHUH OKUCICHHEM CIUPTOB, THUIpaTaluei
AJIKUHOB, OKHUCJICHHEM YrieBogoponoB. OTnenbHbIC TPEACTABUTENN albIETHIOB U KETOHOB,
cnierududeckre crocoObl UX MOTYYEeHUS U CBOWCTBA.

KapO6oHoBbIe KHCJIOTBI H HX IPOU3BOAHbIE

T'oMonorudeckuii psi MPenebHbIX OAHOOCHOBHBIX KapOOHOBBIX KHCHOT. lloHsTHE O
KapOOHOBBIX KHCJIOTaX W HUX KiacCH(pukanms. DIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOEHHUE
KapOOKCHIIbHON rpymmbl. ["'oMonorudeckuii psia npeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT,
UX HOMEHKJIATypa U u30oMepust. MeKMOJIEKYIISIpHbIE BOIOPOIHBIE CBSA3U KapOOKCHIIbHBIX TPYII, UX
BJIMSIHYE Ha (PU3NIECKIE CBOMCTBA KAPOOHOBBIX KHCIIOT.

XuMudyeckue CBOHCTBA KapOOHOBBIX KHUCJIOT. Peakiuu, WUTFOCTPUPYIOIIUE KHCIOTHBIC
CBOWCTBA W HMX CpPaBHEHHWE CO CBOWCTBAMH HeopraHuueckux kucior. (OOpasoBaHue
(YHKLMOHATIBHBIX MPOM3BOAHBIX KapOOHOBBIX KHCJIOT. Peakuymm stepudukauuu. AHTHIPHUIBI
KapOOHOBBIX KUCIIOT, UX MOJy4YE€HUE U IPUMEHEHHE.

CrocoObl mony4yeHus: KapOOHOBBIX KUCIOT. OTHeNbHbIE NMPEACTABUTENN U WX 3HAYCHHUE.
OO6mme crocoObl MOTyYEHUs: OKHCICHHE AJIKAHOB, AJIKEHOB, NMEPBHYHBIX CIIUPTOB, AJIbAECTHIOB.
Baxneiimue npencraBuTenn KapOOHOBBIX KHCIIOT, WX OHOJIOTHYECKas poJib, creuupuyecKue
CHOCOOBI TOJYYEHHUs, CBOHCTBA W NPUMEHEHHE MYpPaBbUHOW, YKCYCHOW, MaJIbMHTHHOBOH H
CTEapUHOBOM, aKPUJIOBOW U METAaKPHUJIOBOU, OJIEMHOBOH, JIMHOJEBON W JIMHOJIEHOBOM, IIABEJIEBOM;
OeH30IHON KHCIIOT.
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Crnoxasle 3¢upbl. CTpoeHHe 1 HOMEHKJIATYPa CIIOKHBIX 3(PUPOB, MEXKKIACCOBAST U30MEPHS
¢ kapOoHoBbIMH KHcHOTaMH. CriocoObl MoNydeHHs CIOXKHBIX 3(upoB. OOpaTHMOCTh peakIuH
stepudukanuu u (HakTOphl, BIAMAIOINME Ha cMemeHue paBHOBecus. (OOpa3oBaHME CIIOKHBIX
nommapupos. Tlomustunenrepedranar. JlaBcaH Kak NPEACTABUTENb CHHTETUYECKUX BOJIOKOH.
XUMHUYeCKHe CBOWCTBA U PUMEHEHHUE CJIOJKHBIX 3(DHUPOB.

Kupsl. Kupsl kak cnoxkHble 3¢Gupbl rnneprHa. KapOoHOBBIE KHCIOTHI, BXOASIIHE B COCTaB
JKHPOB. 3aBHUCUMOCTb KOHCHCTEHIIMHM JXHPOB OT HMX COCTaBa. XHUMHUYECKHE CBOHCTBA JKUPOB:
TUAPOJIN3, OMBUIEHHE, THAPUPOBaHNUE. brojornueckas posb KUPOB, UX UCIOJIB30BAHHUE B OBITY U
MIPOMBIIIIJIEHHOCTH.

Comn xapOoHOBBIX KkHCHIOT. Mbua. CrocoObl MONydeHHs COJIEH: B3aUMOIEHCTBHE
KapOOHOBBIX KHCJIOT C METaJJIaMH, OCHOBHBIMH OKCHIAMH, OCHOBAHHMSIMH, COJISIMU; INEIOYHOM
THIPOJIN3 CIIOKHBIX 3(UPOB. XUMHYECKHE CBOWCTBA COJIeH KapOOHOBBIX KHCIOT. THIPOJIH3,
peakuuyu MOHHOTO oOMeHa. Mblia, CYyIIHOCTh MOMOIIEro aeicTsusi. OTHOIIEHNE MbUIA K JKECTKOH
Bone. Cunrernueckue morommue cpencrtsa — CMC (neTepreHTsl), UX MPenMyLIeCTBa U HEAOCTATKH.

YraeBoanbt

IMonsitue o0 yrneBomax. Kmaccudukarmms yriaeBogoB. MOHO-, IU- U TOJUCAXaPUIbL,
MPEACTaBUTENN KaXXOOW TIPYyNIbl yIIEBOAOB. buonormyeckas pojib YIJI€BOAOB, UX 3HAYEHUE B
JKM3HH YeJI0BEeKa U O0IIeCTBa.

Monocaxapuasl. CTpoeHHE U ONTHYeCKass U30MepUsi MOHOcaxapuaoB. Mx kimaccudpukarnus
O YKCITy aTOMOB YIJIePOia U MpUpoae KapOOHMIbHOH rpymmbl. @opmynsl Oumepa n Xeyopca st
n300pakeHnst MOJIeKyJl MOHocaxapuaos. OTHeceHHne MOHOcaxapuaoB K D- u L-psny. Baxneiimme
NpEeACTaBUTENM MOHO3. I JIFOKO3a, CTpOEHHE ee MOJIeKyJbl U (u3ndeckue coiicrsa. Tayromepus.
XUMUYEeCKHe CBOWMCTBA TJIFOKO3BI: PEAaKIUH MO albASTHAHON rpymme («cepeOpsiHOro 3epkanay,
OKHCIICHHE a30THOW KHCJIOTOH, ruapupoBaHue). Peakuny riroKo3bl KAaK MHOTOATOMHOTO CIHPTA:
B3aUMOJIeICTBHE MIFOKO3bI ¢ ruapokcuaoM menu (1) mpu koMHATHOIN TeMIiepaType 1 HarpeBaHUH.
Paznuunbie TUIBI OpOskeHUs (CIUPTOBOE, MOJIOUHOKHUCHOE). [ moko3a B mpupoae. buonorudeckas
POJIb U IPUMEHEHHE III0KO03bl. PpyKTO3a Kak U30Mep INoko3bl. CpaBHEHHE CTPOEHUS] MOJIEKYJIbI U
XUMHYECKUX CBOMCTB TIJIIOKO3bI U (PpykTO3Bl. DpyKTO3a B MpHPOAE U ee OHMOJOrHYecKass poJib.
ITenTo3b1. Pubo3a u nesokcnpndo3a Kak MpencTaBUTEIH albJoNneHTo3. CTpOeHHe MOJIEKY .

Hucaxapunsl. Ctpoerne nqucaxapuaos. Criocod couwneHeHus NUKIOB. BoccTanaBmuBaromme
U HEBOCCTAHABJIMBAIOIINE CBOMCTBA AUCAXapUIOB KakK CJeICTBUE cowleHeHus 1ukiaa. CTpoeHue u
XUMHYECKHE CBONCTBA Caxapo3bl. TE€XHOIOrM4eCKue OCHOBBI MPOU3BOJACTBA caxaposbl. Jlakrosza u
MaJIbTO3a KaK H30MEpPBI CaxapO3bl.

IMomucaxapuner. OOmee crpoeHne mnonucaxapuao. CTpoeHHE MOJEKyJIbl Kpaxmala,
aMuio3a M aMuiIonekThH. dusnuyeckne CBONMCTBA Kpaxmania, €ro HaxOXACHUE B MNPUPOAE U
Ouonornveckass poib. ['nmukoreH. Xumudeckne cBoicTBa Kpaxmana. CTpoeHHE 3JIEMEHTapHOTO
3BEHA LEJUTIOJIO3bl. BIMsIHIE CTPOSHHS TOIMMEPHON LienH Ha (PU3HYECKHEe U XUMHIECKHIE CBOMCTBA
LEJUTFOJIO3BL. [ Maponu3 1esuttosio3el, 00pa3oBaHUE CIIOKHBIX 3(QUPOB C HEOPraHMYECKUMH H
opraHudeckuMu kucioramu. [ToHsTHE 00 MCKYCCTBEHHBIX BOJOKHAX: AlL[ETATHOM IMIEJKE, BUCKO3E.
Haxoxxnenne B mpupone U OMOJOrHuecKas posib LeJurosio3bl. CpaBHEHHE CBOMCTB Kpaxmaia U
LEJUTFOJIO3BL.

AMHHBI, AMUHOKHCJIOTBI, 0€JIKH
Knaccupukaums n mzomepuss amuHoB. Ilorstue 00 ammuax. [lepBuuHBIC, BTOPUYHBIE U
TpeTu4yHble aMuHbl Kiaccudukanuss aMHHOB IO THITYy YIJIEBOJOPOAHOTO paiHKana M YHUCIY

aMUHOTPYTI B MOJIEKyJe. | oMonorudeckue psiabl MpenebHbIX amn(aTHIeCKuX U apOMaTHUECKUX
aMUHOB, U30MEPUSI U HOMEHKJIATypa.
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XuMu4eckue CBOMCTBa aMHUHOB. AMHUHBI KaK OpraHMYeCKHe OCHOBAaHMUS, UX CPaBHEHUE C
aMMHAaKOM U JpyrMMH HEOpraHMYeCKUMMM OCHOBaHUsMH. CpaBHEHHE XHMHUYECKHUX CBOICTB
annpaTHUeCKuX M apomMarmyeckux aMuHOB. OOpa3oBaHue amMHIOB. AHWIMHOBBIE KPAaCHUTEINH.
IlonaTue 0 cuHTeTHYECKUX BONOKHAX. [lonnaMuasl U monuamMuaHble CHHTETHYECKHUE BOJIOKHA.

IIpumenenne u noxydeHue aMmuHoB. [lonyuenne amunoB. Paborst H.H. 3unnna.

AmuHokucnoTel. [loHsATHE 00 aMHMHOKHCIOTaX, WX KilaccupuKaumus U CTPOCHHE.
OnTuueckass u3oMepusi  O-aMUHOKHCIOT. HowmeHknaTypa aMHUHOKHCIOT. JIBOMCTBEHHOCTb
KHCJIOTHO-OCHOBHBIX CBONCTB AMHUHOKHMCJIOT WM €€ npuuuHbl. bunomsapaele uoHbl. Peakunn
koHneHcaunu. llentunHas cBs3p. CHHTETHUECKHE BOJIOKHA: KampoH, 3HaHT. Kiaccuduxarms
BOJIOKOH. [TonyueHne aMHHOKHUCIIOT, UX MTPUMEHEHHE U Ononorndeckast (PyHKIHS.

benku. benku xak mnpuponaHble nonumepsl. llepBuuHas, BTOpUYHAs, TPETUYHAs W
YeTBEPTUYHASA CTPYKTYphI OenkoB. @uOpusuisapable U rinobynsapHble Oenku. XUMHUECKHE CBOMCTBA
OeNKOB: TOpEHHUe, AeHATypalus, TUAPOJN3, KauyeCTBEHHbIe (LBETHBIE) peakluH. buonormueckue
¢byHkUMK OeNnkoB, UX 3HaYeHue. benkn kak komrnoHeHT nuui. [Ipodiema GeKOBOro roJogaHus U
IIyTH €€ PELICHMUS.

A30TCoaepKAlIHE reTepOUUKInYecKHe coennHeHuss. HykenHoBbIe KHCIO0THI.
Buosioruyeckn akTUBHbIE COSTUHEHUS

HyxnenHnosble kuCnoThl. HykeMHOBBIE KUCIOTHI KaK NPUPOAHBIE monumepsl. HykneoTunsl,
ux crpoenue, mpumepbl. AT® u A/, ux B3auMOIPEBpAIICHUE U POJIb 3TOrO MPOLECCa B MPUPOAE.
IMonstue IHK u PHK. Ctpoenune JIHK, ee nmepBudHas u BTopudHas CTpykTypa. Padorsr @. Kpuka
u JI. Yorcona. KommiemeHtapHOCTh a30THCThIX ocHOBaHui. Permmukaums JIHK. Ocobennoctu
crpoennst PHK. Tunet PHK u nx Ouonoruueckue ¢pynkunu. I[ToHsTHE O TPOUYHOM KOAE (KOIOHE).
buocunTes Oenka B kuBOH KieTke. I'eHHast MH)KeHepUst U OMOTEXHOJOTrHs. TpaHCreHHbIe (POPMBI
PACTEeHMI U )KUBOTHBIX.

@®epmentnl. [lonsTHe O (QepmMeHTax Kak O OHOJNIOTMYECKHX KaTaln3aTopax OeNKoBOM
npupoasl. OCOOEHHOCTH CTPOEHHUSI U CBOICTB B CPAaBHEHMU C HEOPTAaHUYECKMMHU KaTaTM3aTOPAMHU.
Knaccupukaumsa dpepmentoB. OcoOEHHOCTH CTPOEHUS] U CBOWCTB (DEPMEHTOB. CEIEKTHBHOCTb U
3¢ ¢dexkTUBHOCTh. 3aBHCUMOCTb aKTHMBHOCTU (pepMEHTOB OT Temrepatypsl U pH cpenel. 3HaueHHe
(bepMeHTOB B OMOJIOTUHN M TPUMEHEHHE B TIPOMBIIIIJICHHOCTH.

Buramunel. Ilonstue o BurammHax. Hx kmaccupukamuss u obo3Hauenne. Hopma
notpebneHust BuTaMuHOB. BopopactBopumble (Ha mpumepe ButamuHOB C, rpynmnel B u P) u
JKupopacTBopumMble (Ha mpumepe BuUTamMuHOB A, D u E). ABUTaMHMHO3BI, TMIEpBUTAMHHO3bI U
TUITOBUTAMUHO3BI, UX MPOQHUIIAKTHKA.

I'opmownsr [ToHsITHE O rOpMOHAX Kak OMOJIOTHYECKH aKTUBHBIX BELIECTBAX, BBITOJHSIOIINX
SHAOKPUHHYIO PETYJHILUI0 JKU3HEAESTeIbHOCTH oOpraHu3MoB. Kiaccudukamust TrOpMOHOB:
CTepOUbl, TMPOU3BOAHBIE AMHMHOKHCIIOT, MOJHUIENTHAHbIE U OENKOBble TOPMOHBL OTHETbHBIE
MPEACTaBUTENIN: SCTPAANOII, TECTOCTEPOH, NHCYJIMH, aPEHAINH.

JlexapctBa. IlonsTne O nexkapcTBax Kak XUMHOTEpaleBTHYECKuX mpenaparax. Kparkue
UCTOPUYECKHE CBENECHMs O BO3HMKHOBEHHU W pa3BUTUM XUMHUOTEpamuu. ['pynmel JekapcTs:
cynbhaMuabl (CTpenTonny), aHTHONOTUKH (MTEHUIMIUTAH), aHTUITHPETHKH (aCTIUPHH), aHAJBI€THKH
(aHanbruH). MexaHu3M NEHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IPETapaToB, CTPOSHHE MOJEKYJ,
NPOTHO3UPOBAHUE CBOWCTB HAa OCHOBE AaHANN3a XHUMHYECKOTO CTPOeHHMA. AHTHOMOTHKH, HX
KJIaccupUKaus MO0 CTPOSHUIO, THIy M CIIEKTPY AeHcTBUs. be3zomacHbie crocoObl MPUMEHEHHS,
JIeKapCTBEHHBIE (POPMBIL.
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IlepeyeHb BONPOCOB AJisl NOATOTOBKH

Pazgen 1. O0mas u HeopraHu4eckasi XUMHUSI
OcHOBHbIE XMMHYECKHE TIOHATHS. aTOMbI, MOJIEKYJbI, MPOCTblE U CJOXHbIE BELIECTBA,
XUMHMYECKHUE DJIEMEHTBI, aTOMHAsl €IMHUIIA MACChl, OTHOCUTEIbHBIE aTOMHAsI U MOJIEKYJIsIpHAs
MAacCChl, KOJIMYECTBO BEILIECTBA, MOJIIPHAs Macca.
ArperaTHble COCTOSIHUS BELIECTBA.
Ilepuoanueckuii 3axoH u [lepuoguyeckas cucrema xumuueckux saemenTos J[. M. Menneneesa.
Crpoenne aroma. M3otoner. CoBpemenHas popmynuposka [lepronnieckoro 3akoHa.
IloaTHe O XUMHYECKOH CBsA3U. THUNBI XUMHYECKMX CBSI3€H. KOBAJICHTHAs, HWOHHAs,
METaJUINYeCKasi U BONOPOAHAS.
IloHATHE O KOMIUIEKCHBIX CcOequHEHHsAX. HomeHknaTypa KOMIUIEKCHBIX coeauHeHuid. Mx
3HAQYCHHE.
BeposATHOCTE NpOTeKaHMst XUMUYECKUX peakunuil. BHyTpeHHss sHeprus, sHTanbnus. Tennoson
3¢ (HEeKT XUMUIECKUX PeaKIIni.
CxopocTh XUMHUECKUX peakiyil. @akTophbl, BIUAIOLNE HA CKOPOCTh XMMHUUECKOHN peaKkLuu.
OOpaTuMOCTh XUMHUYECKHUX pPEaKUUH. XUMHUeCKOoe paBHOBecHe. DakTOpbIL, BIUSIOLINE HA
CMEILIeHNEe PaBHOBECHS: KOHIIEHTpaLus, aBjieHue, temneparypa (nmpunuun Jle [larense).
ITonsitne o pactBopax. CrocoObl BBIPAXKEHHS KOHLIEHTPALMM PAaCTBOPOB. MAaccoBast HOJ
PacTBOPEHHOTO BelecTBa (IIPOLEHTHAs), MOJIIPHAsL.
Teopus anexTponuTuaeckoit nuccorranny. CHUIbHbIE U Cl1a0ble SJIEKTPOIHUTHL
JHucconmanus Boabl. Bogoponuslil nokaszarensb. Cpena BOIHBIX PaCTBOPOB 3JIEKTPOJIUTOB.
Tupponus kak oOMeHHbIH pouecc. [IpakTryeckoe MPpUMEHEHHE THIPOJTH3A.
OxucnuTenbHO-BOCCTaHOBUTENbHBIE peakuuu. CreneHb okucieHus. BoccraHosurenu u
OKUCJIUTEIH.
XyUMHYeckre UCTOYHUKU TOKA. DJEKTPOJAHble MOTeHLuanbl. [ajgbBaHHMYECKHE 3JIEMEHThI U
NPUHLHITBI UX paOOTHL
DNeKTPOJN3 pacIjlaBOB M BOAHBIX PAacTBOPOB 3JIEKTPoJuTOB. lIpakTuueckoe NnpumMeHeHHe
3JIEKTPOJIN3A.
Knaccupukanus Heoprannueckux Bemmects. [IpocTeie 1 CIOXKHBIE BELIECTBA.
Oxcunpl, ux knaccupukanys, CriocoObl MOTYyUYEHUs] U XHMUYECKHIE CBOWCTBA.
OcHoBaHMs1, UX KiIaccupukanms, criocoOb! MOTYUYEHUS K XUMHYECKHE CBOMCTBA.
Kucnotel, ux knaccudukanus, crnocoObl MONYyYeHNsT 1 XUMHUECKHE CBOHCTBA.
Conn, ux xnaccuduKas, CnocoObl MOMYYEHNsT 1 XUMHUECKHE CBOHCTBA.
Bonopon. Ponb Bogopoaa B :kMBOM U HEXXUBOU npupone. Bona.
Onementel [A-rpynmer. Illenounele metaymuibl. Ilonmyuenue, Qu3uueckne W XUMHUYECKHE
CBOICTBA LIEJIOYHBIX METAJIIOB.
Onementel IIA-rpynmel. Kaneruii, ero momydenue, (Qpu3udeckne W XUMHUYECKUE CBOWCTBA.
Baxneinmmne coeqMHEHUs KalbLiMsi, UX 3HaUY€HHE M npumeHeHue. Kanbumili B npupone, ero
Ouosorudeckas posib.
Amomunnii. Ilonyuenue, Qu3nueckne W XHMHUYECKHE CBOicTBa amomuHus. llpuponnbie
COEIMHEHUS ATFOMUHUS.
VYranepon u kpemHuil. Okcuibl W TUAPOKCHUABI yriepoja W KpemHUs. Baxuelimue conu
yrOJIbHOHM U KpeMHUEeBOH KUcaoT. CHuKaTHasi IPOMBILIEHHOCTb.
I'anorensl — mpocCTeIe BELIECTBA. CTPOEHHUE MOJIEKYJ, XUMHUYECKHE CBOMCTBA, MOJY4YE€HHUE U
npuMeHeHue. BaxHellnne COeIMHEHMsI TaJIOT€HOB, UX CBOMCTBA, 3HAYEHHE U IPUMEHEHHE.
I'anorens! B npupone. buonornyeckasi posb raJoreHos.
XanpKOreHbl — MpOCThIe BemecTsa. llodmydeHne W NpUMEHEHHE KHCIOpPOJa U Cepbl
XaNbKOTeHBI B IPUPOAE, UX OHOIOru4decKast poJb.
Onementel VA-rpymmbel. CTpoeHue Monekynbl azora U ¢ocdopa, ux (Qu3nUeckue W
XUMHYECKHE CBOICTBA. A30T U hocdop B mpupose, UX OHOJOTHUECKask POJb.
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30.

31.

32.

33.
34.
35.
36.
37.
38.
39.
40.

N R WD =

o

10.

I1.

12.

13.
14.

15.

16.

17.

18.

19.

20.
21.

Onementsl [VA-rpynmel. Yraepoa u ero amorponus. [IpuponooOpasyromast ponb yriepoaa
IUTs1 5KMBOM M KPEMHHUS AJ1s1 HE)KUBOU NPUPOBL.

Ocobennoctu crpoenusi atomoB d-snementoB (IB-VIIIB-rpymnm). Menb, IUHK, XpOM, KeJe30,
Mapraser| Kak IpOCTble BEIeCTBa, WX (U3MUECKHEe M XUMHUYeCKHe cBoiicTBa. HaxokneHue
STUX METAJIOB B IPUPOJIE, UX MOJNYUEHHE U 3HaUEHHE.

XyUMHST U TIPOM3BOJACTBO. XHUMHUYECKas IPOMBIIIIEHHOCTb U XUMHYECKHE TEXHOJOTHUU
HayuHble mpuHIUIBEI XMMUYECKOTO IIPOU3BOCTBA.

3aluTa OKpy>Karolieil cpeibl U OXpaHa Tpyia IPU XMMUYECKOM IIPOU3BOJICTBE.

XUMUS B CEIBCKOM XO35IMCTBE. XUMH3ALMs CEbCKOrO XO351MCTBA U €€ HAMPABJICHUS.

Y nobpenns u ux kiaaccupukanus. XUMHUECKHE CPEICTBA 3AIUThI PACTCHHN.

XuMUsA U 3KOJNOrusA. XUMHUUYECKOE 3arpsi3HEHUE OKPY KaIOLIe Cpeabl.

XuMus 1 IOBCEAHEBHAS JKU3Hb YesioBeka. JlomamiHssa anteka. Moroliye 1 YuCTALIUe CPEACTBa.
CpencTa JUMYHON r'MTHEeHbl U KOCMETHKH.

XuMus U nuina. MapkupoBKH YIIAKOBOK MUIIEBBIX M THTHEHUYECKUX IPOAYKTOB.

XWMHs U T€HETHKA Y€JIOBEKA.

Pa3znen 2. Opranuyeckasi xumusi
ITonsiTne 06 OpraHUYECKOM BEIECTBE U OPTaHUIECKON XMUMHH.
OcHoBHble noN0KeHUs Teopuu cTpoeHus A.M. bytneposa.
Knaccupukauus opranndeckux Bewects. [loHATHE QyHKIIMOHAIBHON| TPYIIIBL
Homenknarypa IUPAC: npunune! o0pa3oBaHust Ha3BaHUH, CTAPIIMHCTBO (PYHKI-X TPYIIIL.
IlonaTHe 0 TUNAX ¥ MEXaHU3MaX PEaKLUi B OPraHUYECKOU XUMHUH.
H3omepus opraHuyecKuX BELECTB U €€ BUJBI.
I'omonoruueckuii psin ankanoB. CriocoObl nmosydeHus1, pU3nveckue U XMMUYECKHE CBOHCTBA.
AJKaHBI B IPUPOAE U UX NPUMEHEHHE B MPOMBILILIEHHOCTH.
Huknoankansl. CriocoObl monydeHus, GU3NIecKne U XUMHUYECKUe CBONCTBA. L{MKIoanKaHbl B
MPUPOJE U UX MPUMEHEHHE B IPOMBIIIIIEHHOCTH.
I'omonoruueckuii psin ankeHoB. CriocoObl mosydeHusi, pU3NUecKue U XMMHYECKHE CBOMCTBA.
AJKeHBI B IPUPOAE U UX NPUMEHEHHE B MPOMBILILIEHHOCTH.
Anxamuensl. CriocoObl monyueHHs, (pU3NUYECKHEe M XHUMHYECKHE CBOHCTBA. AJIKATUEHBI B
MPUPOJE U UX MPUMEHEHHE B IPOMBIIIJIEHHOCTH.
I'omonoruueckuii psn ankuHoB. CriocoObl monydeHus, GU3NYECKHe U XUMHYECKHE CBOIHCTBA.
IIpuMeHeHMe aJKUHOB B IPOMBILIIEHHOCTH.
I'omonoruueckuii psn aperoB. CriocoObl modydeHus, Gpu3nueckue u XMMHUYECKHE CBOMCTBA.
ApeHbl B IpUpoJie U UX IPUMEHEHNE B MIPOMBIIIJIEHHOCTH.
Hedrs. ITpoMbinnennas nepepadoTka HeTH.
Cruptel. CiocoOr! monydenust, Gpu3ndeckre U XuMudeckue coiicrea. CriupThl B IPUPOAE U
UX NIPUMEHEHNE B TPOMBIIIJIEHHOCTH.
®enonbl. CriocoObl monyueHus:, GU3MUECKUe U XUMHUYECKHe CBOIcTBAa. DEHOBI B IPUPOAE U
UX IPUMEHEHNE B IPOMBIIIJIEHHOCTH.
MHoroaTtoMHuble cnupThl. OTAENbHBIE TPEACTABUTENN CIIOCOOB! MX MOJTYyYEHUs], MPAKTHYECKOE
IpUMEHEHHUE.
Anpnerunsl. CriocoObl monydeHusi, (U3NUECKUE M XUMHUECKHE CBOHCTBA. AJBIAETHABI B
MPUPOJE U UX MIPUMEHEHHE B IPOMBIIIJIEHHOCTH.
Keronsl. CriocoObl mony4eHus1, pu3ndecknue 1 XuMHUecKue cBoiicTBa. KeToHsl B mpupoae u nx
IIPUMEHEHUE B MIPOMBIIIJIEHHOCTH.
KapGonosbie kuciorel. CrocoObl monyueHws, (GU3NYECKHEe W XUMHYECKHE CBOWCTBA.
KapOoHoBbIe KHCIIOTBI B IPUPOAE U UX PUMEHEHNE B MPOMBILIIIEHHOCTH.
Kupel. 3aBUCUMOCTb KOHCUCTEHLIUHU )KMPOB OT UX COCTaBA.
XUMHUYECKUE CBOMCTBA XKUPOB. T'MAPOJIN3, OMBUICHHE, THMIpPUpPOBaHUE. buosornyeckas posb
JKHPOB, UX UCIOJIB30BAHNE B OBITY U MPOMBIIIIEHHOCTH.
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22. Conn kapOOHOBBIX KUCIOT. Mblta. CHHTETHYECKHE MOIOIIUE CPENCTBA.

23. Tonstue 06 yriesogax. Knaccudukanus yriesonos. buonorudeckast pojib yrieBoI0B.

24. MoHocaxapuapl. Baxnedmme npencraButenn  MOHO3.  XUMHYECKHE  CBOWCTBA W
Ouosorndeckast poib.

25. Hucaxapunsl. Knaccudukamnms u crpoeHre qucaxapuaos.

26. Ilonucaxapuapl. PuU3nUecKue CBOMCTBA KPaXMalla U KJIETYATKH, UX FUAPOJIN3, HAXOXKIEHUE B
npuponae u ONOIOruIecKast poJb.

27. IIpoMbIlIIEHHOE NPUMEHEHHUE LIEJTHOJIO3bL.

28. Ammnbl Knaccudukarms, XuMHIecKie CBOMCTBA AMHUHOB.

29. AmuHokucnotel. Ux knaccudukanus u CcrpoeHue. [[BONCTBEHHOCTb KHCIOTHO-OCHOBHBIX
CBONCTB aMHHOKMCJIOT U €€ IPUYUHBIL.

30. ITomy4yeHne aMMHOKHUCIIOT, MX IPUMEHEHNE 1 Ouojornyeckast QyHKIUs.

31. benkn xak npupoAaHsle nonuMmepsl. llepBuyHas, BTOpU4YHAs, TPETHYHAs WM YE€TBEPTUYHASA
CTPYKTYypbl OenkoB. Xumudeckune cBoOHcCTBa OenkoB. buonormyeckue (QyHKIUH OETKOB, HX
3HAYCHHE.

32. IlonsiTne OMOMOrUYECKN aKTUBHBIX COCTMHEHHHN.

33. Hyxneunossle KUCIOTHI. HyKkI€MHOBBIE KUCIOTHI KaK IPUPOAHBIEC MOIUMEpHI. HykneoTunsl, ux
ctpoenue, npumepsl. Ionstue IHK nu PHK.

34. Crpoenue JIHK, ee nepBu4Has 1 BTOpUYHAs CTPyKTypa. buonornyeckue pyHKINH.

35. Ocobennoctu crpoennss PHK. Tunbt PHK u nx 6uonorndyeckne GyHKuuu.

36. ®epmentsl. [lonsaTHE O epMeHTaxX Kak O OMOJIOTHUECKUX KaTaau3aropax OeIKOBOH MPHUPOIBL
3HaueHue pepMeHTOB B OMOJIOTUHU U TPUMEHEHHE B IPOMBIIIIJICHHOCTH.

37. Burtamunsl [lonsarue o Buramunax. Ux knaccudukaius u o003HaAYCHUE.

38. T'opmonsl. Knaccudukanms ropmoHos. OTaenbHbIe IPEACTABUTENH.

39. Jlekapcrsa. IloHATHE O JeKapCcTBaxX Kak XMMHUOTEPANEBTUYECKUX Mpenaparax. I pynmsl 1ekapCTs.

40. AHTUOMOTHKH, MX KJacCH(pUKanMs MO CTPOSHHIO, THIy M CHEKTpy neiictBusa. be3omacHeie
CHOCOOBI MPUMEHEHUS, JIEKAPCTBEHHBIE (POPMBI.

Cnucox pekoMeHayeMoil TUTepaTyphl

1. BoctpukoBa T }O. Xwumwus [DaexTpoHHbId pecypc]: yuyebHoe mocobue / cocr.
I'1O. BoctpukoBa, E.A. Xopoxopauna. — Boponex: BopoHexckuil  rocygapCTBEHHBIH
apXUTEKTYpHO-CTpouTenbHbIl yHuBepcuteT, 9bC ACB, 2015. - 92 c.

2. Jlebenes 0. A. Xumus. 3agaunuk: YueOHoe mocodue / oTB. pen. @agees I H. — Mocksa:
Hzparenscrso FOpaiit, 2018. — 236 c.

3. JlebeneB FO.A. Xumusi: YueOnuk / orB. pen. @anees I ' H. — Mocksa: M3narenbcTBoO
HOpaiir, 2018. — 427 c.

4. 3aiineB O.C. Xumus. Jlaboparopubiii mpakTukyM U cOOpHUK 3anad:; YueOHoe mocobue /
0O.C. 3aiiues. — Mocksa: U3znatensctBo FOpaiir, 2018. — 202 c.

5. MapteiHoBa T.B. Xumms: Yuebuuk u mpaktukym / T.B. MaprteiHoBa. — Mocksa:
Hzparenscrso FOpaiir, 2018 — 393 c.

6. Huxonbeckuit A.b. Xumust: YueOnuk n npaktukym / A.b. Hukonsckmii, A.B. CyBopos. —
Mocksa: U3natensctso FOpaiit, 2018. — 507 c.

7. Onefinnkos HH. Xumusi. Anroputmbl perieHust 3amad M TecThl YdeOHoe mocobue /
H.H. Onefinukos, I''I1. MypasbeBa. — Mocksa: U3narensctso HOpaiit, 2018. — 249 c.

8. Pocun U.B. Xumus. Yuebnuk u 3agaunuk / 1.B. Pocun, JI.JI. Tomuna, C. H. ConoBbeB. —
Mocksa: UznarensctBo FOpaiit, 2018. — 420 c.

9. Meronnyeckue yKa3aHHUsA JUII CAMOCTOATENBbHON pabOThl MO IUCHMILIUHE «XUMUSD»
(cpennee oOmee oOpasopanue, mpoduIbHAS AUCLUILTNHA) JI1 OOYHAIOIIUXCS MO CMEHATBHOCTSIM
cpenHero mnpodeccroHanbHOrO oOpasoBanus [DnekTpoHHbld pecypc] / O.B. Ileperonuas,
O.B. [IpssxonoBa — BopoHne:x: BopoHeskckuii rocyjapcTBeHHbIN arpapHblii yHuBepcuteT, 2018.
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OO0pa3sen 3K3aMeHAIMOHHOI0 MaTepHaJa

Bribepure onuH npaBUIIbHBIA OTBET

1. CUIbHOI KHUCIIOTON SABJISAETCS

1) yronbaas

2) yKcycHast

3) consiHas

4) meTakpeMHHEBast

\®)

. 'maponus mo KaTHOHY MPOTEKAET B PaCTBOPE

1) xnopuna xenesa (111)
2) HUTpaTa HaTpUs

3) xyopuna Kanus

4) xapbonara HaTpus

(9%

. B melirpansHon cpene pH pasen

1)0
2) 10
3)7
H1

I

. B peakuuro HeliTpanuzanuu BCTYNAOT

1) kucnora u meaoUb
2) oKcUA U BoAa

3) oKCcHI M KHCIIOTa
4) coJb U IIEJIOYb

wn

. Mlenoubto sIBASIETCSA

1) rugpokcua HaTpuUs
2) Boma

3) consiHas KUCIIOTa
4) HuTpaTt Kamus

@)

. JAuccoumanus — 3To mpouecc

1) B3auMonefCTBHS KUCIOTHI C OCHOBAHUEM
2) obpa3zoBaHUsT KOMITJIEKCHOTO HOHA

3) pacmaga BemecTBa Ha HOHBI

4) B3auMONEHCTBHS C BOJOU

~

. Conu cepHOM KUCIOTHI Ha3bIBAIOTCS

1) xmopunel
2) cynbdutsel
3) cynbgaTs
3) HUTpATHI

o0

. CHJIbHBIM BOCCTaHOBUTEJIEM SIBJISIETCS

1) Bona

2) cepHasi KUCIIOTa
3) marumit

4) 030H

\O

. T'maponus — 370 nporecc B3auMOASHCTBUSI C

1) Bomoponom

2) KHCIOPOAOM

3) Bomoii

4) raJJoreHOBOIOPOAOM

10. OKUCIUTENTBEHO-BOCCTAHOBUTEILHBIE
PEeaKUHH — 3TO PEAKIHH, MPOTEKAIOIIHE C
WU3MEHEHUEM

1) nOHHOM CHJTBI

2) pH

3) cTeneHu OKUCTICHUs
4) cTeneHu TUCCOIMALINH

11. IlponaH He B3aUMOIENUCTBYET C

1) xmopom (Ha cBety)
2) a30THOM KUCJIOTON
3) 6pomMHOIi BOZIOM

4) YKCYyCHOH KHCIOTON

12. Ilo npasuiy MapKOBHUKOBA
B3aUMOJIEHCTBYET

1) 6yren-2
2) 3TeH

3) OyTtun-2
4) 6yten-1
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13. Cnosxnerii 3¢gup obpasyercs npu
NPOTEKAHUHN PeaKLuu

1) sTepuduxanum

2) ciupTOBOrO OPOKEHUs
3) runpupoBaHus

4) OKHUCTICHUsT

14. B peakuuio noJuMepu3aliii BCTYNAOT

1) 6yran
2) nponax
3) aTeH

4) 6eHzon

15. KauecTBeHHast peakLusl Ha alnbAEeTH/bl — 3TO

peaxiusi ¢

1) aMMua4HBIM PaCTBOPOM OKCHIA cepedpa
2) THOPOKCUAOM MEIH

3) pacTBOpPOM MepMaHraHarta Kajus

4) xnopunom skenesza (111)

16. B peaxumy NpUCOEAUHEHUS BCTYAKOT
BELIECTBA C

1) HOHHBIM THIIOM CBSI3U
2) KOBaJIEHTHOH G-CBS3BIO
3) BOIOPOIHOM CBSI3BIO

4) KOBaJIEHTHOH T-CBSI3bIO

17. K mpocteiM caxapam (MOHOCaXapuaam)
OTHOCHUTCSI

1) caxaposa
2) kpaxmain
3) rmroko3a
4) manpTo3a

18. XKupei — 310

1) conu IeTOYHBIX METAJIOB BBICIIHX
KapOOHOBBIX KHUCJIOT

2) mpocTble 3(UpPbl MHOTOATOMHBIX CITHPTOB
3) BBICOKOMOJIEKYJISIPHBIE COETMHEHHUS,
cocrosimue u3 OONBIIOrO YHUCIA OCTATKOB
TJIFOKO3bI

4) cMecH CIIOKHBIX 3(pUPOB TIIUIEpUHA U
BBICHINX KaPOOHOBBIX KHUCJIOT

19. Tlpu runponuse kpaxmana obpazyercs

1) rmroko3a
2) dpykTo3a
3) ranakrosa
4) pubosza

20. B cocras O€jIKOB BXOIUT

1) 6eH3oiiHast KHCIOTA

2) maseseBast KUCIOTa

3) creapuHOBAsI KMCIIOTA

4) aMHUHOYKCYCHas KUCJIOTa

Konmnuectso 0anioB 3a Kaxablil MPaBHIIBHBINA OTBET — 5.

Cymmaphas ouenka tecta — 100 6amos.
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