


Beeaenue

Hacrosimas mporpamMma npeaHa3HaueHa il IOCTYNAIUX 0 MporpamMamM OakajiaBpuara
U TIPOTPaMMaM CIEUATNTETA.

HanHas mnporpamma paspaboTaHa Ha OCHOBaHUH (penepajibHOrO TOCyIapCTBEHHOIO
o0pa3oBaTeNbHOTO CTaHAapTa cpeaHero oodmero oOpa3oBaHUs, YTBEPIKASHHOTO TMPUKA30M
Munucrepcrsa obpa3oBanusi U Hayku Poccuiickoit @emepaunn ot 17.05.2012 r. Ne 413, nu
(benepaapbHOro roCyIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa OCHOBHOIO 00IIero o0pa3oBaHws,
YTBEP)KACHHOTO MpHKa3oM MuHucTepcTBa obpasoBanmss M Hayku Poccuiickoii ®enepaunm oT
17.12.2010 r. Ne 1897.

IIporpamma o61meo0pa3oBaTENbHOrO BCTYMUTENBHOIO UCTIBITAHUS CPOPMUPOBAHA C YIETOM
COOTBETCTBUS YPOBHSI CJIOKHOCTH TaHHOTO BCTYIMHUTEIBHOTO MCIIBITAHUS YPOBHIO cioxHOCTH EI'D
IO COOTBETCTBYIOLIIEMY 00111e00pa30BaTEIbHOMY MPEIMETY.

COAEPAKHUE ITPOTI'PAMMBI
Pa3gen 1. O6mas u HeopraHu4yecKasi XMMHA
XHMHS — HAYKA 0 BelecTBax

CocraB BemectBa. Xumuueckue osyeMeHTBl. CrocoObl CyIIECTBOBAHUS XHMHYECKHX
3JIEMEHTOB. aTOMBI, NMPOCTBIE M CIOXKHBIE BEINECTBA. BelecTBa MOCTOSIHHOTO M TEPEMEHHOTO
cocTaBa. 3aKOH IOCTOSTHCTBA COCTaBa BEINECTB. BeliecTBa MONEKYJSIPHOTO M HEMOJIEKYJSIPHOTO
crpoeHnsi. CnocoObl OTOOpaKEHHs] MOJIEKYJ. MOJIEKYJSPHBIE U CTPYKTYpHbIE (POPMYJIBL,
IapoCTeP KHEBbIE U MacTaOHble npocTpaHcTBeHHbIE (CTI0apTa-bpurneda) Moaenn MoKyl

HUsmepenue BemectBa. Macca atroMOB W MOJIEKYJd. ATOMHas €IUHHMIIA MacChl.
OTHOCUTENbHBIE aTOMHAas U MOJIEKyJsipHas Macchl. KosuuecTBO BeliecTBa M €IUHHLBI €ro
HU3MEPEHUsI. MOJIb, MMOJIb, KMOJIb. Uncino ABoranpo. MomsipHast macca.

ArperatHble COCTOSHUSI BemlecTBa. TBepaoe (KpUCTAIMYECKOe U aMOp(HOE), JKUOAKOE U
razoo0pa3Hoe arperaTHble COCTOSIHUSI BEIIECTBA. 3aKOH ABOTaapO U €ro CIeACTBHA. MOJSpHBIN
o0beM BellecTB B ra3oo0pa3sHoM cocTtostHUH. OOBEOMHEHHBIH Tra30BBId 3aKOH U ypaBHEHHE
Menaeneesa-Knanelipona.

Cwmecu BemecTB. Pasnuuuns Mexny cMecsiMH U XUMHYECKUMH COeIMHEeHUssMU. MaccoBasi U
00BEMHAs! 1OJIN KOMIIOHEHTOB CMECH.

Ilepunoanuecknii 3axoH u llepuoauyeckas cucrema
xumuuecknx iemenToB /.. MenaeneeBa

OTkpbITHE TEPHOAMYECKOro 3akoHa. llpeamoceuiku: HakomjieHne (HaKkTOJIOrHIeCKOro
martepuana, paborel  mpemmectsenHukoB  (MB.  Jlebepeitnepa, A.D.  Ilaukyprtya,
Jlx A. Hetonernca, JLIO. Meiiepa), cwe3n xumukoB B Kapicpys, JTUYHOCTHBIE KadecTBa
.U Menneneesa. Otkpoitue J[. 1. Menneneesbim Ileproguyeckoro 3akoHa.

ITepunonuueckuii 3akoH u crpoeHue aroma. Msoronsl. CoBpeMeHHOE NMOHATHE XUMUUYECKOTO
sneMeHTa. 3akoHoMepHOCTh I'. Mo3mu. CoBpemennas Qopmynuposka Ilepuonndeckoro 3akoHa.
Ilepuonuueckass cucremMa U cTpoeHue artoma. Pu3MUeCcKUil CMBICT MOPSAKOBOIO HOMepa
3JIEMEHTOB, HOMEpPOB TIpymnmnbl U mnepuoga. Ilepuoguueckoe H3MEHEHHE CBOWCTB 3JIEMEHTOB:
paaMyca aTroma, »SHEpPruM MOHH3aLMM, dJEKTPOOTpULaTeNnbHOCTH. IIpuuuHBI HU3MEHEHUs
METAIMYECKUX U HEeMEeTaJUINYeCKUX CBONCTB 3JIEMEHTOB B IpyIIax M Mepuojax, B TOM YHUCIHe
O0NBLINX U CBEPXOOIBIINX.

3HaueHue Ilepuoanueckoro 3akoHa u Ileproguueckoil CUCTEMbl XMMHUYECKUX 3JIEMEHTOB
.. Menneneesa 111 pa3BUTHS HAyKH U IOHUMAaHWUs XMMUYECKON KapTUHBI MUPA.



Ctpoenue atoma. CTpoeHue BemecTsa

AToM — cnokHas vactuua. JlokasaTenbCTBa CIOKHOCTH CTPOEHUs aToMa. KaTOJHbIE U
peHTreHOoBCKUe Jyud, (oTosddexT, pagnoakTUBHOCTD, dJekTponu3. [lnanerapHas mMomens aroma
3. Pesepdopna. Ctpoenne aroma o H. bopy. CoBpemeHHbIe TpEACTaBIEHUSI O CTPOSHUH aToOMa.
KopnyckynsapHO-BOJIHOBON Ayaanu3M 4aCTULl MUKPOMHUPA.

CocraB aromHoro sapa. HykioHbl: mpoTOHBI M HEHTpOHBL. M30TOmBI M HYKJIMIBL
YcToHuMBOCTD siiep. DyeKTpoHHast obonouka aTtoMoB. IloHsATHE 00 3JEKTPOHHOHN opOHTamM U
3JEKTPOHHOM oOnake. KBaHTOBBIE umcna: TiaBHOE, opOuTanpbHOE (MOOOYHOE), MArHUTHOE H
cnHOBOE. PacpenieneHne 3JeKTPOHOB MO SHEPTeTUIECKUM YPOBHSM, OAYPOBHSAM U OPOUTAISAM B
COOTBETCTBUU C MNPUHLUIIOM HauMeHblleill sHepruu, npuHuunoM Ilaynu u mpasunom I'yHpa.
DOneKTpOHHbIE KOH(PUTYpPAlMH aTOMOB XUMHUYECKHUX 3JIEMEHTOB. BaneHTHbIE BO3MOXKHOCTH aTOMOB
XUMHUYECKUX 3JIEMEHTOB. DJIEKTPOHHAS KJIACCU(PHUKALMS XUMHUYECKHUX 3JIEMEHTOB: $-, p-, d-, f-
3JIEMEHTBIL.

IlonaTe © XHUMHMYECKOW CBsI3U. TUNBl XUMHUYECKMX CBA3€H. KOBAJIEHTHAsA, HWOHHAs,
METaJUINYeCKasi U BONOPOAHAs.

KoBaneHnTHas xuMudeckast cBsi3b. J[Ba MexaHn3Ma oOpa30BaHUs 3TOH CBSA3H: OOMEHHBIA U
JOHOPHO-aKLEeNTOpHbIH. OCHOBHBIE MapaMeTpbl 3TOTO TUMA CBS3U: JJIMHA, TPOYHOCTD, YO CBA3U
WM BaJieHTHbIN yron. OCHOBHbIE CBONCTBA KOBAJIEHTHOM CBSI3U: HACBHILEHHOCTD, MOJSIPU3YEMOCTh
U TPOYHOCTh. DJIEKTPOOTPHUIATENBHOCTh M KIACCU(UKALMSA KOBAJEHTHBIX CBS3EH IO 3TOMY
NPU3HAKYy: TOJSApHas U HENOJspHas KOBaJEHTHblE CBs3U. IlonApHOCTH CBSI3M M MOJSPHOCTH
mosiekysibl. Crioco0 mepekpblBaHUsI 3JIEKTPOHHBIX opOuTaneil W KiIacCU(pUKALUA KOBAJICHTHBIX
CBsI3eH 1O 3TOMY NMPHU3HAKY: G- U T-CBsI3U. KpaTHOCTh KOBANEHTHBIX CBsI3eH M Kiaccu(puKauus ux
[0 3TOMY IMpPHU3HAKy. OAMHApHBIE, NBOHHBbIE, TPOIHHBIE, MOJYTOpPHBIE. THIBI KPUCTAIIMYECKUX
pELIeTOK y BELIECTB C 3TUM THUIIOM CBS3M. aTOMHBIE M MouyekyispHble. Pusnueckue cBOMCTBa
BELIECTB C TUMH KPUCTAJUINYECKUMU PELIETKaAMU.

Honnas xumuueckas cBA3b. KpaliHuil ciydali KOBAJIEHTHOM MOJISIPHOW CBsI3H. MexaHu3m
00pa3oBaHUsl MOHHOW CBs3H. MIOHHBIE KPUCTAJUINYECKHE PELIETKH M CBOMCTBA BEIIECTB C TAKHMMHU
KPHUCTAJITIAMHU.

Mertamdeckast xumudeckasi cBsizb. OCOOBIN THIT XMMHYECKON CBSI3U, CYIIECTBYIOIIHMN B
MeTanjgax M cruaBax. Ee OTiMuMs M CXOACTBO C KOBAJEHTHOW M MOHHOM cBsA3siMu. CBoiicTBa
MeTaNIN4eCKON CBsI3u. MeTanueckue KpUCTalNInYeCKue peLIeTKH U CBOICTBA BEIeCTB ¢ TAKUMU
KPHUCTAJIIAMHU.

Bonoponnas xumudeckasi csisb. Mexanu3M oOpa3oBaHus Takoi ¢Bsi3u. Ee kinaccuduxanms:
MEXMOJIEKYJISIPHAsi 1 BHYTPUMOJIEKYJIApHAsl BOIOPOAHbIE CBA3H. MOJIEeKysIpHble KPUCTAIIIMUECKHE
peleTku [Js 3Toro Tuma cBs3u. Pusnueckue CBONCTBA BEIIECTB C BOJOPOJHOI CBSI3bIO.
buonoruyeckast ponb BONOPOINHBIX CBA3€H B OpraHU3alH CTPYKTyp Ouomomumepos. EmunHas
NpUpPOJla XMMHUYECKUX CBA3€H: HaJIU4YUE Pa3INYHbIX THUIIOB CBS3€M B OAHOM BELIECTBE, MEPEXON
OJITHOT'O THIA CBSI3U B IPYTOH U T.I.

KommiekcoobpaszoBanue. IloHATHE O KOMIUIEKCHBIX COEOMHEHUsX. KoopauHaIMOHHOE
YHCIO KoMIuiekcooOpasosarens. BHyTpeHHsst u BHewHsst chepa komrmiekcos. Homenkmartypa
KOMIUIEKCHBIX coennHenuil. Ix 3naduenue.

Ionumepsl. /IlucnepcHbie cuCTEMBI

Heoprannueckue nomumepbl. Ilomumepsr —  mpocTele  BemecTsa € aTOMHOM
KPUCTAJUTMIECKON PEIIeTKON: aJuIOTPONHbIe BUIOM3MEHEHHUs yriepona (anmas, rpadut, kapOwuH,
¢bynnepeH, B3aMMOCBs3b THOpHIU3aLUK opOUTanell y aTOMOB yrjepona ¢ MPOCTPAHCTBEHHBIM
CTPOCHHEM AJUIOTPOIHBIX MOAU(HUKALINIT); CENIeH 1 TEJUTyp LenoYeuHoro crpoeHusi. [lomnmepsr —
CJIOKHBbIE BEINECTBA C aTOMHOH KPHUCTAJUIMYECKOH PEIIeTKOW: KBapl, KpeMHe3eM (IIMOKCHIIHbIC
COEIMHEHUS] KPEMHUS), KOPYHI (OKCHI aTFOMUHUS) W aJFOMOCHIIMKATHI (TTOJIEBBIE IIMATHI, CIIOAA,



KaoJnH). Munepansl u ropasie nopoxasl. Cepa minactudeckas. MuHepanbHOE BOJOKHO — acOecT.
3HaueHNe HEOPraHUYECKUX MPHUPOIAHBIX MOJUMEPOB B (POPMUPOBAHMU OJHOU M3 IEOJOTHUYECKUX
obonouek 3eMiu — TUTOCREPHL

Oprannueckue nonuMepbl. CriocoObl UX MOJYYEHUS: PEAKLIUU MOJMMEPH3aLUU U PEeakLuu
nojukoHaeHcauuu. CTPYKTypbl MOJMMEPOB. JHHEWHBbIC, PA3BETBICHHBIE M INPOCTPAHCTBEHHBIE.
CTpyKTypupOBaHHE TIOJIMMEPOB. BYJKAHM3AaLMs KaydyKOB, OyOJieHHe OEKOB, OTBEP)KICHHE
MOJIMKOHIEHCALIMOHHBIX OJMMepoB. Kiraccudpukarys monmMepoB 1Mo pa3IudHbIM MPU3HAKAM.

[Tonsitue o qucnepcHbIX cucreMax. Kinaccugpukarust TUCIEPCHBIX CUCTEM B 3aBUCHMOCTH OT
arperaTHOro COCTOSIHHSL JHCIIEPCHOHHOM Cpefbl U JUCIEPCHOH (hasbl, a Takke MO pasMepy HxX
yactul. ['pybonucrnepcHble CHCTEMBL. 3MYJbCHM M CYCHEH3HH. TOHKOOUCTIEPCHBIE CHUCTEMBI:
KOJUIOUAHBIE (30U W TeIM) U HCTUHHBbIE (MOJICKYISIPHBIE, MOJIEKYJSIPHO-UOHHBIE M HOHHBIE).
D¢ dext Tunnans. Koarymsinust B KOJIOUAHBIX pacTBopax. CHHEPE3NC B redisx.

3HaueHHe NUCIIEPCHBIX CHUCTEM B JKUBOH M HEXHUBOH INPHUPOAE M MPAKTHUECKOH >KHU3HU
YesoBeKa. IMYJIbCHH U CYCIIEH3UH B CTPOUTENILCTBE, MUIIEBOH 1 MEAULIMHCKOHN MPOMBIIUIEHHOCTH,
KOCMeTHKe. buonormueckne, MeANIMHCKHE W TEXHOJOTMYECKHE 30JM. 3HAa4YeHHWe Telied B
OpraHu3aluy KUBOH Marepuu. buonormueckue, muineBble, MEOULIMHCKHE, KOCMETUYECKUE TEJIH.
Cunepesnc kax (pakTop, ONPEAEISIIOUINI CPOK TONHOCTH MPOAYKIMM HAa OCHOBE Teleil.
CaepTbIBaHHE KPOBH KaK OMOJIOTMUYECKUI CHHEPE3NC, €ro 3HAYCHNUE.

XumMH4yecKue peaxkuuu

Knaccudukanms XUMHUECKUX peaKUUi B OpPraHMYECKOH W HEOPraHWYeCKOW XHUMHHL.
[TonsiTne 0 xuMuUeckoi peakuuu. Peakuwu, uaymme 0e3 M3MEHEHHS KaueCTBEHHOIO COCTaBa
BELIECTB. AJJIOTPONU3ALUS U u3oMepusauus. Peakuuu, naymue ¢ U3MEHEHHUEM COCTaBa BEILECTB:
N0 YHCIy U XapakTepy PEarnpyrolnx W OOpa3yIOIIMXCsS BEIECTB (Pa3JIOKEHHs, COSTUHEHMS,
3aMelneHus, OOMeHa), IO W3MEHEHUIO CTeNeHelW OKHCJIEHUs 3JIEMEHTOB (OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIE U HEOKUCIUTENbHAs-BOCCTAHOBUTENBHbBIE PEAKIUH); 110 TETIOBOMY 3 deKTy
(3K30- W 3HAOTEpMHUUECKUE), TIO (a3e (roMO- M reTepOreHHbIe); 10 HaIpaBiIeHUIO (0OpaTuMele U
HeoOpaTHMble); MO HCIIOJIb30BAHUIO KaTainu3aTopa (KaTaIUTHYeCKUe W HEKATAJUTUYECKHE), IO
MeXaHU3My (paauKajbHbIE, MOJIEKYJSIPHbIC U HOHHBIE).

BeposTHOCT, MNpoOTeKaHMsl XUMHUYECKUX peakuuil. BHyTpeHHsAs »Heprus, 3HTaJIbIUS.
Tennosoit 3¢ pext xumuuecknx peakiuii. TepmMoxumudeckue ypaBHeHus. CTaHIapTHAs SHTABITNS
peakuuii u oOpasosanus BemecTB. 3akoH [ M. ['ecca u ero cieactBusi. DHTPOMHSL.

Cxopoctb xumudeckux peakiuil. Ilonstue o ckopoctu peaxuuii. CKOpOCTb IOMO- U
reTeporeHHON peakiuu. DHeprusl akTuBaluu. PaxkTopbl, BIAUSIOLINE HA CKOPOCTb XUMHUYECKOMN
peakuuu. [Ipupona pearupyromux Bemects. Temmneparypa (3akon Baut-I'odda). Kornnenrpamms.
KartanusaTopsl U kaTajau3: rOMO- U IE€TEPOreHHBIN, UX MeXaHu3Mbl. PEpPMEHTHL, UX CPaBHEHUE C
HEOPraHUYEeCKHMH  KaTallu3aTopaMy. 3aBUCHUMOCTb CKOPOCTH peakLuid OT MOBEPXHOCTU
CONPUKOCHOBEHUS PEArHPYIOIINX BEIECTB.

OOpaTUMOCTh XUMHUYECKUX peakuuid. XuMudeckoe paBHoBecue. [IOHATHE O XUMUYECKOM
paBHOBecHM. PaBHOBECHBIE KOHLEHTpauuu. /[[MHAMUYHOCTE XMMHUYECKOTO paBHOBecHs. DakTophl,
BIMAIOIIME HA CMELICHHE PaBHOBECHs: KOHIEHTpaLus, AaBleHHe, Temneparypa (nmpuHuun Jle
[Tarensbe).

PactBopsnI

IlonsTue o pactBopax. PU3MKO-XUMUYECKAs NPUPOJAa PpacTBOPEHMS U PacTBOPOB.
BsanmopeiicTBue pacTBOpPHUTENSI U PACTBOPEHHOrO BelnecTBa. PacTBopumocTs BemmecTB. CriocoOb
BBIPAKEHHsS] KOHLIEHTPALMH PAcTBOPOB. MAcCOBasl IOJsI PACTBOPEHHOrO BellecTBa (NPOIIEHTHAs),
MOJISIpHAsL.



Teopuss >IEKTPONUTHYECKOM auccoLanuud. MexaHu3M [HUCCOLMALMUM  BELIECTB C
Pa3IUYHBIMU THIIAMH XUMHUYECKUX CBsi3ei. BKiag pycCKuX y4eHbIX B pa3BUTHE NPEACTABICHUN 00
SIEKTPOAUTHUECKON  auccouuanuu. (OCHOBHbIE IIOJIOKEHHUS TEOPUH  BAJIEKTPOJUTUYECKOU
mucconauui. CTeneHb 3JIeKTPOJIUTUIECKON TUCCOaUU U (GakTOpsl ee 3aBUCUMOCTH. CHIIbHbIE
U cpenHue snekTpoauTel. Juccouumanus Boxabl. BopoponHbii mnokaszatens. Cpena BOIHBIX
PacTBOPOB 3JIEKTPOIUTOB. Peakiiin 0OMeHa B BOIHBIX pACTBOPAX 3JIEKTPOIUTOB.

I'mnponn3 kak oOMeHHbIi mporecc. HeoOpatuMmblii  TUAPONN3  OPraHUYECKHX U
HEOPraHUYECKUX COCJUHEHMM W €ro 3HAa4Y€HUE B IPAKTUYECKON JEeATEIbHOCTH YeJIOBEKa.
Ob6parumbiii ruaponu3 coneld. CtyneHuarsiii ruaponus. IIpakTudeckoe MpUMEHEHHE THIPOJIH3A.
I'mpponus opraHuueckux BemecTB (OETKOB, KUPOB, YIJIEBOJAOB, MOJIHHYKJICOTUAOB, AT®D) u ero
Ouonoruyeckoe u rnpakTudeckoe 3HaueHne. OMbUIeHHE )KUPOB. Peakums sTepudukaum.

OKHCINTENbHO-BOCCTAHOBHTE/IbHbIE pPe€aKnuu. BJICKT])OXI/IMI/I'leCKI/Ie MponecChl

OKuCIUTEeNbHO-BOCCTAHOBUTENbHBIE peakiuu. CteneHp okuciaeHus. BoccraHoBurenu u
okuciaurend. OKHCIEHHE W BOCCTaHOBJieHHE. BajkHellllMe OKHUCIUTEIM H BOCCTAHOBUTEJIH.
BoccranoBurenbHble  CBOWCTBA  METAJJIOB — MOPOCThIX  BemlecTB.  OKUCIUTENbHBIE U
BOCCTAHOBHUTEJIbHBIC CBONCTBA HEMETAJJIOB — MPOCTBIX BEIIECTB. BOCCTaHOBUTENbHBIE CBOWCTBA
BEIIECTB, OOpPAa30BAHHBIX JJIEMEHTAMH B HU3MIEH (OTPUIATENILHON) CTENEHH OKHUCIICHUS.
OxucnuTenbHbIe CBOWCTBA BEINECTB, OOPA30BAHHBIX 3JIEMEHTAMH B BBICIICH (ITIOJIOKUTEIBHON)
crenieHn okucieHusi. OKUCIUTEIbHBIE U BOCCTAHOBUTENIbHBIE CBOWMCTBA BEIIECTB, OOPa30BAHHBIX
3JIEMEHTAMU B MPOMEKYTOUHBIX CTETICHSIX OKHCJICHHUSI.

Knaccuukanusi OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX pPeakuuid. Peakiuy MekaToOMHOTO U
MEXKMOJICKYJISIPHOTO OKHCJICHUSI-BOCCTAHOBJICHUsI. Peakiuu BHYTPHUMOJIEKYJSIPHOTO OKHCJICHHUSI-
BOCCTAHOBJICHHsI. Peaklnu CaMOOKHCJICHUS-CAMOBOCCTAHOBIICHUST (AMCIPOTIOPIIMOHUPOBAHNS ).
Metonpl  COCTaBJICHHs] YPaBHEHUN  OKMCJIMTEIbHO-BOCCTAHOBUTENBHBIX peakuui. Merton
3JIEKTPOHHOTO Oajlanca. BiusiHue cpenbl Ha MNPOTEKAHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
MPOLIECCOB.

XUMHYECKHE HCTOYHUKU TOKAa. ODJIGKTPOAHBIE TOTEHLHWAdbl. Psg  cTaHmapTHBIX
SJICKTPOAHBIX MOTCHIHAJIOB (IJIEKTPOXUMUYESCKUIN Psii HANPSDKEHUN MeTajuioB). | aapBaHUYECKUE
3JeMeHThl U TpuHOUNbl ux padorel. CocTaBieHHe TajbBaHUYEeCKHX 3JieMeHTOB. OOpasoBaHue
raJIbBAHUYECKUX Map MPH XUMHUUYECKHUX Mporeccax. | aJbBaHMUECKUE 3JIEMEHTHI, TPUMEHSIEMbIE B
JKU3HU. CBUHLIOBAsI aKKyMYJISITOpHAst OaTapesi, HUKeIb-KaAMUEBbIe OaTaper, TOTUTUBHBIE SJIEMEHTHI.

DJIEKTPOJIU3 PACIUIABOB M BOAHBIX PacTBOPOB 3JeKTpoauToB. [Iporecchl, mpoucxonsmue Ha
KaToAe W aHOAE. YPaBHEHUS 3JCKTPOXUMHUUYECKHX IMPOLIECCOB. DJEKTPOJIU3 BOAHBIX PACTBOPOB C
WHEPTHBIMH 3JIEKTPOAAMH. DJIEKTPOJIU3 BOAHBIX PACTBOPOB C PACTBOPUMBIMH 3JIEKTPOAAMH.
[IpakTHueckoe NMpUMEHEHUE 3IEKTPOIU3A.

Kaaccuduxanus semects. IlpocToie BemecTsa

Knaccudukanust HeopraHudeckux BemecTB. [IpocTeie U cioxHbie BemecTBa. OKCHUIBI, UX
knaccuukanusa. 'mapokcunsl  (OCHOBaHUS, KHUCJIOPOACOAEPIKAIMUE KHUCIOTHL, amM(pOTepHbIe
ruapokcunsl). Kucnorel, ux kinaccudpukanus. OcHoBanus, ux kinaccupukanusa. Comu cpemHue,
KHCJIbIE, OCHOBHBIE U KOMILJIEKCHBIE.

Merasbl. [lonokeHre MeTaIOB B TIEPUOAMYECKON CHCTEME U OCOOCHHOCTH CTPOCHHS UX
atomoB. [IpocTeie BelecTBa — METaJUIbl. CTPOCHUE KPUCTAJUIOB U METAJUTMYECKass XUMUYECKas
cBsi3b. OOmue ¢Qusuyeckue CBOMCTBA METANJIOB W WX BOCCTAHOBUTEJIBHBIC CBOHCTBA!
B3aMMOJCHCTBHIE ¢ HEMEeTaJIaMH (KHCIIOPOIOM, TaJIOTeHaMH, CepOl, a30TOM, BOIOPOAOM), BOIOH,
KHUCJIOTAMHU, PacTBOPAMHU COJICH, OPTaHWYECKMMH BEINeCTBAMHU (CIHUPTAMH, TaJOTeHAJIKAHAMHU,
beHonom, KkucaoTaMu), menodamu. OKCHUABI U THAPOKCHIBI METAJIJIOB. 3aBUCUMOCTh CBOMCTB 3THUX
COEIUHEHUI1 OT CTeneHel OKUCJIeHHUs METAJJIOB. 3HAaueHHE METAUIOB B IPHUPOAE U KU3HU



oprauusMoB.  Kopposusa  meramnoB.  Ilonstue  kopposun.  Xumuueckas  KOPpPO3MsL.
OnexrpoxumMudeckast Kopposusi. CriocoObl 3aINUThI METAJUIOB OT KOPPO3UHL.

OOmue criocoObl MoNyyeHust MeTauioB. MeTtansl B mpupozpe. Metamtyprust u ee BUIBL
MUPO-, TUAPO- U DJIEKTPOMETAJLTYPrusl. DJIEKTPOINU3 PACIIaBOB U PaCTBOPOB COEAMHEHUN METaNJIOB
U €ro NpakTUYeCKOe 3HaUEHHe.

Hemeramnel. TTonoxxerne Hemeramios B Ilepuonudeckoii cucteme, 0OCOOEHHOCTH CTPOSHHMS
UX aTOMOB. OJJIEKTPOOTPULATEIbHOCTb. biaropomHble raspl. DJIEKTPOHHOE CTPOEHHE aTOMOB
6naroponglx ra3oB M OCOOEHHOCTH HX XUMHUYECKHX H (I)I/ISI/ILIGCKI/IX cBoiicTB. Hemerammpr —
IpocTele BellecTBa. X aToMHOE M MOJEKyJIsIpHOE CTpoeHue Hx. Anjnorponus. XuMHUECKHUe
cBOlcTBA HeMeTau10B. OKHUCIUTENbHBIE CBOICTBA. B3aUMOJEHCTBUE C MeETaUlaMH, BOJOPOIOM,
MEHEEC SJICKTPOOTPULATCIIBHBIMU HEMCTaJlIJIaMU, HEKOTOPBIMHA CJIOKHBIMU BEIIECTBAMHU.
BoccraHoBuTenbHBIE CBOHCTBA HEMETANIOB B PEAKLUAX C (PTOPOM, KHCIOPOAOM, CIIOKHBIMH
BEIIIECTBAMH — OKHCIUTEISIMH (A30THOM U CEPHON KUCIIOTAMH U JIp.).

OcHoBHbIE KJIACCDHI HCOPraHHIE€CKHUX U OPraHuIECCKHUX COCI{I/IHeHI/lﬁ

Bonoponnsie coequnenus HemeTauios. [lonydenne aMmmuaka u XJ0pOBOAOPOIa CHHTE30M U
KOCBeHHO. Pusnueckue cBoiicTBa. OTHOIIEHNE K BOJIE: KUCIOTHO-OCHOBHBIC CBOMCTBA.

Oxcunpl U aHTHApUABI KapOOHOBBIX KUCIOT. HecomeoOpasyromue u coneodpasyromime
okcunabl. Kucnoraele okcuabl, ux cBoiicTBa. OCHOBHBIE OKCHUIBI, MX CBOWCTBA. AMdorepHbIe
OKCUIBI, MX CBOHCTBAa. 3aBUCHUMOCTb CBOWCTB OKCHIOB METAJJIOB OT CTENEHU OKHUCJICHHUSI.
AHrunpuabl KapOOHOBBIX KUCIOT KAK AHAJIOTH KUCJIIOTHBIX OKCHIIOB.

Kucnotsl oprannyueckue u HeopraHudeckue. KucioTel B CBETE TEOPUU SJICKTPOIUTHIECKOM
mucconuanuu. Kuciaotel B cBere mporonuTudeckoi Teopuu. Kiaccupukanusi OpraHUYecKux H
HeopraHu4deckux kucjor. OOmme CBOWCTBA KHUCJIOT. B3aUMOACHCTBHE OPTaHUYECKUX U
HEOPTaHUYECKUX KUCJIOT ¢ METaJlJIaMH, OCHOBHBIMH U aM(OTEPHBIMU OKCHIAMHU U THAPOKCHIAMH,
colsiMH, O00paszoBaHHE CIOXKHBIX 3(pupoB. OCOOEHHOCTH CBOWCTB KOHLEHTPUPOBAHHOH CEPHOH U
A30THOM KUCJIOT.

OcHoBaHuMsg  opraHu4Yeckrue W  Heopranudeckue. (OCHOBaHHSI B CBE€TE€ TEOPUU
SAEKTPONUTHUECKOM  aucconuanuu. (OCHOBaHMS B CBE€T€  MPOTOJIUTUYECKOM  TEOPHUH.
Knaccugukanusi OpraHMYecKuX U HEOPTAHUYECKUX OCHOBAHMN. XUMUYECKHE CBOWCTBA LIEIOYEH U
HEPaCTBOPUMBIX OCHOBaHUU. CBOHCTBA OECKUCIOPOIHBIX OCHOBAHHWI: aMMHMaKa W aMHHOB.
B3auMHOe BiHsiHHE aTOMOB B MOJIEKYJIE AHUJIMHA.

AmM@oTepHbIe OpraHUYecKHe W HEeOPraHWYeCKHe CoequHeHus. AM(OTepHbIE OCHOBAHUS B
CBETE MPOTONUTHIECKON Teopun. AM(OTEPHOCTh OKCUAOB M THAPOKCHIOB MEPEXOIHBIX METAJIOB!
B3aMMOJICHCTBUE C KUCIOTaMH U LIEJTOYaMHU.

Comu. Knaccudukanus u xumudeckue cBoicTBa coneil. OCOOEHHOCTH CBOWCTB COJIei
OpPraHUYECKUX U HEOPTaHUYECKUX KUCIIOT.

I'enernueckas CBsI3b MEXAy KJjacCaMU OPTaHUYECKUX M HEOPTaHUYECKHX COCIUHCHUIL.
[lonsiTue O TE€HETHMYECKOH CBA3U U TEHETUYECKUX pPsAJaX B HEOPraHMYECKOW W OpPraHUYeCKOM
xuMud. ['eHeTHdyeckue psiabpl MeTaiia (Ha TpUMepe Kajblusl U JKejie3a), Hemerauia (Cepbl u
KPEeMHUsI), MEepPeXOmHOro sjeMeHTa (LuHKA). [eHeTwueckue psiAbl U TEHETUYECKas CBS3b B
OpraHUYeCKON XUMHUHU. EAMHCTBO Mupa BELIECTB.

XuMHA YJIEMEHTOB

S-2JI€MEHTbI

Bopopon. JIBONCTBEHHOE MOJIOKEHHUE BOAOPOAA B mepuoanveckon cucreme. M3oTombl
Bonopona. Tspkenas Boma. OKHUCIUTENbHbIE U BOCCTAHOBUTENBbHBIE CBOMCTBA BOAOPOJA, €ro
MOJy4YeHue U npuMeHeHue. Ponp BOgoOpoaa B KMBOW M HEXUBOHU mpupone. Boga. Ponp Boabl kak
Cpenoo0pasyroIero BemecTBa KJIETKH. JKOJOTHYECKHE aCTIEKThI BOJOIIOIb30BAHMSL.



OnemenTe! IA-rpynmel. [llenounsie Metansl. O0Imas XxapakTepruCTUKA [IETOYHBIX METAJIOB
Ha OCHOBaHMM nojoxxeHus: B Ilepuonuyeckon cucreme snemeHntos /.M. Menneneesa u cTpoeHus
aromoB. [lonyuenwe, ¢(uznueckue M XHUMHUYECKHE CBOICTBA IIENOYHBIX METAUIOB. KaTHOHBI
IIEJIOYHBIX METAJJIOB KaK BaXKHEHIIas XuMHUUIecKas jopMa MX CYILIECTBOBAHUS, PETYJIATHBHAS POJIb
KaTHUOHOB Kajius M HaTpus B kuBOM kierke. IlpupoaHble coenuHeHMs] HATpUs U Kauus, HUX
3HauYeHUe.

OnemenTrl I[A-rpynmber. O0mas xapakTepuCcTHKa MIETOYHO3EMENbHBIX METAJNIOB U MarHus
Ha OCHOBaHUHU noJjioxkeHus: B Ilepnonuyeckon cucreme snementos /.M. Menneneesa u cTpoeHus
aTomoB. Kajbiuii, ero nmonydenue, pusnyueckue U XUMHUYECKHUE CBOMCTBA. BaskHelre coennHeHus
KaJIbLIUsI, X 3HaUeHue U npuMeHeHue. Kanbluii B mpupone, ero Ouonormdeckas pob.

P-21€MEHTBI

AmoMuHUN. XapakTepUCTUKA AJIOMHHHS HAa OCHOBaHWHU moJjiokeHUs: B llepmomuueckoi
cucreme snemenToB J.11. Menneneesa u crpoerns aroma. Ilonyuenue, pusnueckne 1 XUMUYECKHE
CBONCTBa aIlOMUHUSA. BaskHelnne COeNMHEeHUs aJJFOMUHMS, UX CBOWCTBA, 3HAYEHUE U IPUMECHEHHE.
IIpupoaHblie coeqUHEHUs a0 MUHUSI.

Yranepon u kpemamid. OOmas XapakTepUCTHKa Ha OCHOBAaHMHM WX TOJIOXKEHUS B
Ilepuonuueckoit cucreme M. Menngeneesa u crpoeHuss aroma. IIpocteie BeluecTsa,
oOpa3oBaHHBIE 3TUMHU 3yeMeHTaMu. OKCHIbI M THAPOKCHIBI yriiepoAa U KpeMHus. Baxuelinne
COJIM YIOJIbHOM U KpeMHUEBOM kucioT. CUIHMKaTHAs IPOMBIIIIEHHOCTb.

lamorensl. OOmas xapakTepUCTUKa TaJIOTEHOB HA OCHOBAHMM WX TIOJOXKEHUS B
Ilepuoanueckoit cucreme snementos .M. Menaeneesa u cTpoeHust aTOMOB. ['aioreHs! — NpocThie
BEILECTBA. CTPOCHHE MOJIEKYJ, XUMUYECKHE CBOMCTBA, MOJy4eHUE M NMpUMEeHeHue. Baxnenimme
COEMHEHHUs TaJOTeHOB, MX CBOWCTBA, 3HAUY€HWE U IpUMEHeHue. lajoreHel B MpHUPOAE.
buonoruueckas posib raJOreHos.

Xanbkorenol. OO0masi XapakTEepPUCTHKA XaJbKOT€HOB Ha OCHOBAHUHM HUX TIIOJIOKEHHUS B
Ilepuoguveckoinn cucreme snementos M. Menneneesa u CTpOoeHHs] aTOMOB. XajlbKOI€HBI —
npocTele BetecTa. Ayutorponus. CTpoeHHe MOJIEKYJ aJUIOTPOITHBIX MOAH(UKAINI U UX CBOHCTBA.
[TonyueHne 1 MpUMEHEHUE KUCIOPOAa U Cepbl. XaJIbKOT€HBI B IPUPOAE, X OHONIOrHYecKast poJb.

OnemenTel VA-rpynmnel. O0mmas xapakTepHCTHKA 3JEMEHTOB 3TOH TIPYIIBl HA OCHOBAHWUHU
ux nonoxxeHus B Ilepuonuueckoin cucreme snementos JIM. Menneneesa u CTPOE€HHsI aTOMOB.
CtpoeHne MONEKyJbl a30Ta W AUIOTPONHBIX Momudukauuii ¢ocdopa, ux Qusudeckue u
XUMHYeckue cBoiictBa. Bonmopoanble coenuHeHus sieMeHTOB VA-rpynmbl. OKcuIbl a30Ta U
dochopa, coorBercTByromme uM KUcHoThl. Comu 3Tux KucioT. CBOWMCTBA KHCIOPOAHBIX
coennHEeHUH azota U (ocdopa, Mx 3HaueHUe W npuMeHeHue. As3or u docdop B mpupome, UX
Ouonorudeckasi posib.

OnemenTel [VA-rpynmel. O0mmiast XxapakTepuCTHKa 3JIEMEHTOB 3TOH TPYIIITBI HA OCHOBAHHUU
ux nonoxxeHus B Ilepuommueckoil cucreme snementos .M. Menneneesa u CTpOE€HHsI aTOMOB.
Yraepon u ero amwtorponus. CBOHCTBa aJUIOTPONHBIX MOAM(UKAIMHA yriepoaa, WX 3HaYSHHE U
npuMmeHeHue. OKcuabpl U TMAPOKCHUIBI yIilepoAa M KpPeMHHUs, UX XuMudeckue cpoiictBa. Coau
yroJbHOW W KPEMHHUEBBIX KHCJIOT, UX 3HaueHne W mnpuMmeneHue. Ilpmpomoobpasyromas poib
yriepoa A >KUBOU U KPEMHHUsI U1 HEKUBOU MPUPOJIBL.

d-DnemeHTHI

Ocobennoctu crpoenusi aromoB d-anementoB (IB-VIIB-rpymm). Menp, LMHK, Xpow,
JKEJIe30, MapraHell Kak MPOCThIE BEIIECTBA, NX (PH3MUeCKHe U XUMUYeCcKne cBoiicTBa. Haxoxxnenne
STUX METAJUIOB B MPHUPOAE, UX NojydeHue u 3HaueHne. CoequHeHns: d-3JIEMEHTOB C Pa3JINIHBIMU
CTEMEHsIMH OKHCJIEHHS. XapakTep OKCHIOB M THAPOKCHIOB 3THX 3JIEMEHTOB B 3aBHCHMOCTH OT
CTETIeHU OKHUCJICHUS MeTaJla.



XHUMHS B JKH3HH 00LIeCTBA

XuMUA U TPOU3BOACTBO. XHUMHUYECKAs] TMPOMBILIUICHHOCTh U XHUMHUYECKUE TEXHOJOTHH.
CoIpbe st XUMHUYECKOH MPOMBILIJIEHHOCTH. Boga B XUMUUECKON MPOMBIIIJIEHHOCTH. DHEPTHsT JJIs
XUMHYECKOr0 TPOU3BOACTBA. HaydHble NPUHLUNBI XUMHYECKOTO TMPOM3BOIACTBA. 3alluTa
OKpy Karolled cpenbl M OXpaHa Tpyda MNpH XUMHUYECKOM MPOu3BOACTBE. (OCHOBHBIE CTaaUH
XUMHYECKOTro Mpou3BoacTa. CpaBHEHHE TPOU3BOACTBA AMMHUAKA U METAHOJIA.

XUMHA B CEJIbCKOM XO3SHCTBE. XUMHU3ALHMs CEJIbCKOTO XO35MCTBA M €€ HalpaBJEHUS.
PacreHuss 1 mouBa, TOYBEHHBIM MOTJIOMAKOINUN KOMIUIEKC. YIOOpeHHuss U UX KiacCu(uKaius.
XuMHUeCKHEe CpeAcTBa 3aluThl pacTeHui. OTpumareNnbHble TOCHEACTBUA  MPUMEHCHHUS
necTUuaoB U 6opb0a ¢ HUMH. XUMHU3ALHS *KUBOTHOBO/ICTBA.

Xumusi ¥ 3K0JIoTHsL. XUMHUYECKOe 3arpsisHeHne OKpy:karolel cpenpl. OxpaHa ruapocdepbl
OT XUMHYECKOT0 3arpsisHenns. OxpaHa MOYBbI OT XUMUYECKOTO 3arpsi3HeHusi. Oxpana arMocepsl
OT XuMHu4eckoro 3arpsisHeHus. Oxpana ¢Guopbl u (ayHbl OT XUMHYECKOTO 3arpsi3HEHUS.
buorexHOnOrNUs U reHHass HHXEHEPUs.

XuMHsg U TOBCEAHEBHAas >KW3Hb 4YesoBeka. JloMmammHss anteka. Mowwue U YUCTALINE
cpencta. Cpencrea 00pbObI ¢ OBITOBBIMU HACEKOMBIMU. CpeAcTBa JIMYHOM TUTHEHBl U KOCMETHKH.
Xumusa U numa. MapKupOBKM YNaKOBOK MUUIEBBIX U TMTMEHUYECKUX MPOAYKTOB M YMEHUE HX
YUTATh. JKOJIOTHS JKIJIUIIA. XUMUSI U TEHETHKA YEJIOBEKA.

Pa3pen II. Opranuveckast xumus
IIpeamer oprannyeckoit xumun. Teopusi CTPOCHHSI OPraHUYECKHX COEAHHEHHH

[TonsiTne 006 OpraHMYECKOM BELIECTBE M OpraHudeckoil xumun. Kpatkuii ouepk ucropuu
pa3BUTHs OpraHnyueckoi XxuMun. OCOOEHHOCTH CTPOEHUs] OPTaHUYeCKUX coennHeHuil. KpyroBopor
yrieposaa B MpHUPOAE.

OcHoBHble mnonOkeHUs Teopuu crpoeHus A.M. byriepoBa. Xumuueckoe CTpoeHHE U
CBOWCTBa OpraHmyeckux BemecTB. llonstre 00 m3omepuu. CrocoObl OTOOpaKeHHs] CTPOEHUs
moJiekybl (popmynbl, Mogenn). 3HaueHue Teopun A.M. Bytieposa nist pa3BUTHS OpraHUYECKON
XUMHH U XUMUYECKUX TIPOTHO30B.

Knaccudukanms opraHM4ecKHX BELIECTB B 3aBUCHMOCTU OT CTPOEHHs YIVIEPOAHOH LEmH.
ITonsatne ¢yHkumoHanpHON rpynmbl. Kraccupukauuss OpraHMYECKHWX BEUIECTB IO THITY
(bYHKUNOHATBHON TPYIIIBL.

TpuBnanbHble Ha3BaHuWs. PauuoHanbHAasE HOMEHKJIATypa Kak  MPEIIIECTBEHHHLA
HoMmenknatypel [IUPAC. Homenknatypa [IUPAC: npuHiuner 00pa3oBaHusl Ha3BaHUH, CTAPIIMHCTBO
(byHKUMOHATBHBIX TPyII, UX 0003HaueHHe B mpedukcax U cypdukcax Ha3BaHUN OPraHUYECKHX
BEILECTB.

Knaccudukanms KOBaJEHTHBIX CBS3€H MO 3JEKTPOOTPULIATENIBHOCTH CBS3aHHBIX ATOMOB,
crioco0y TmepekpriBaHusl opOuTaned, KpaTHOCTH, MeXaHu3My oOpaszoBaHus. CBsi3b MPHPOIBI
XUMHUYECKOW CBSI3M C THUIIOM KPUCTAJUIMYECKOH pEINeTKH BeIecTBa U ero (U3HYECKUMHU
cBoiicTBamu. Pa3pblB  XUMHYECKOH CBSI3M Kak TMpolecc, oOpaTHbII ee o0pa3oBaHUIO.
I'oMonuTHUeCKUIT U TeTePONUTHUYECKUI pa3pbIBBl CBA3EH, MX COIMOCTaBICHHE C OOMEHHBIM H
JOHOPHO-aKLENTOPHbIM MEXaHM3MaMU uX oOpasoBaHusa. IloHATHE CBOOOJHOrO pagUKaia,
HYKJICOHITBHOHN U 3JIeKTPOPUIBHON YaCTULIBI.

[TonsiTHE O THMMAX U MEXaHM3MAaxX PeakUMi B opraHudeckoil xumuu. CyOcTpar m pearesr.
Knaccupukauus peakimii Mo M3MEHEHUIO B CTPYKType cyOcTpaTa (IpUCOSIUHEHNE, OTIIEIUICHHUE,
3aMeleHre, U30MepH3allysi) U TUITy peareHTta (paaukaibHble, HyKJIeO(QUIIbHBIE, SJeKTPOQUIBHBIE).
Peakunn mnpucoenunenuss (AN, AE), smummampoBanus (E), 3amemenust (SR, SN, SE),
u3oMepu3aniy. Pa3sHOBUAHOCTH peakiuil KaXXIOro THIA. THAPHUPOBAHME M IETUAPUPOBAHHE,
rajJOreHUpOBaHUE M AETAJIOr€HUPOBAHME, TUApPATALNS U IErHApPATALHs, THAPOTraJOreHHPOBAHUE U



NEruApOraJlOreHUpOBaHue,  NMOJUMEpU3aluss U MNOJMKOHACHCALWs,  NEeperpynnupoBKa.
OcoOEHHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMIA B OPTaHUYECKON XUMHH.

OcHoBHBIE HampaBieHuss pa3BuTus Teopun crpoeHus A.M. byrtneposa. Wszomepus
OpraHUYeCcKUX BellecTB U ee BUAbl. CTPYKTypHas U30MEpHs: MEXKIIacCOBasi, YIJIEPOAHOIO CKeJleTa,
MOJIOXKEHHUsT KPaTHOHW CBSI3M W (YHKUMOHAJTBHOW rpymmbl.  IIpocTpaHCTBEHHAss HM30MEpHS:
reoMeTpuyeckass u onrudeckas. llonatue acummerpudeckoro neHTtpa. buonorndeckoe 3HadueHHE
ONTHUYECKON W30MepuUH. B3anmMmHOE BIMsIHHE aTOMOB B MOJIEKYJIax OpPraHMYECKHX BEIIECTB.
DnexTpoHHbIE 3()(PEKTH aTOMOB M aTOMHBIX TPYII B OPTaHUYECKUX MOJeKysnax. MHAYKIIMOHHBINA
3¢ eKT, MOJOKUTENbHBI U OTPULATENbHBIN, ero ocodeHHOoCcTH. Me3omepHblil 3ddext (3ddext
COTIPSIIKEHUS), €r0 OCOOCHHOCTH.

IIpenensHble yriieBoaopoabl. JTHJIEHOBbIE H JTHEHOBbIE YIJ1eBOAOPOALI.
AneTHJIeHOBBIE YIJ1€BOAOPOALI. ApOMATHYeCKHe YIJIeBOAOPObI.
IIpupoaHbIe HCTOYHUKH YIJIEeBOAOPOAOB

I'omonoruueckuii psax ankaHoB. Ilomsatue o0 yraesomopomax. OCOOEHHOCTH CTPOEHHUS
npenesbHbIX  YINIEBOAOPOAOB. AJKaHbl Kak IPeICTaBUTENM IpelebHBbIX  YIJIEBOJOPOIOB.
ONEeKTPOHHOE M MpPOCTPAHCTBEHHOE CTPOEHHE MOJIEKyJbl MeTaHa M JApPYrux ajKaHOB.
I'omonornueckuii psan u m3omepusi mnapaduHoB. HopmanmbHOe H  pas3BETBIEHHOE CTPOEHHE
yriepoaHor nenu. HoMeHkaTypa ajllKaHOB M aJIKWJIBHBIX 3aMecTuteneil. Pu3ndeckue CBOMCTBA
AJKaHOB. AJIKaHbI B IPUPOIE.

Xumuueckue cBoWicTBa ankaHoB. Peakumm SR-tuma:  ramoreHupoBanue  (paboThI
H.H. Cemenona), mutpoBanne mno KoHoBajoBy. MexaHH3M peakUWU XJOPHPOBAHUS AJIKAHOB.
Peakuuu nermapupoBaHUsl, TOPEHUs, KATAJIUTUYECKOTO OKHUCJICHMsI ajlKaHOB. KpEKUHI ajkaHOB,
pas3nu4Hble BUAbI KPEKMHIA, NPUMEHEHUE B MPOMBIINIJIEHHOCTH. 1Iuponnus u koHBepCcHUs MeTaHa,
MU30MepU3aLusl aJKaHOB.

IIpumenenne u cnocoObl monyueHUss ankaHoB. OOnacTH mNpPUMEHEHHS aJKaHOB.
IIpombIuIeHHBIE CITOCOOBI MONYYEHHsT AJIKAHOB: MOTyYeHHe U3 MPUPOAHBIX UCTOYHUKOB, KPEKUHT
napapuHOB, MOJYYEHHE CHUHTETHYECKOro OeH3WHa, Trasudukanus yrisi, TUAPUPOBAHHE AJIKAHOB.
JlabopatopHble criocoObl MOMyUeHUs aJKaHOB. cHHTe3 Bropua, mexapOokCcHiIMpoBaHUE, THAPOIIN3
KapOuaa afOMHHUS.

[uknoankanel. I'OMONIOrHYECKUH Psii 1 HOMEHKJIATYpa IUKJIOATKAHOB, UX o0mast GopMya.
Hs3omepust LUKIOANKAHOB. MEXKKJIACCOBast, YIVIEPOAHOIO CKeyera, reomerpudeckas. Ilonydenue u
¢du3nyeckre CBOMCTBA LIUKJIOAIKAHOB. XMMUYECKIE CBOICTBA [IUKJI0ANKaHOB. Criennuka CBOMCTB
LUKJIOAJIKAHOB ¢ MAJIbIM pa3MepOM LHUKIA. Peakuu NpucoeuHeHNs: U PaJuKaIbHOIO 3aMEILEeHUS.

I'omonoruueckuii psa ankeHOB. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJIbI
STUJIEHA W ankeHoB. I'omonoruueckuil psa u obmas ¢popmyna ankeHoB. M3omepusi STUICHOBBIX
YIJIEBOAOPOAOB.  MEXKJIACCOBasl, YIJIEPOAHOIO  CKEJeTa, TMOJIOXKEHUs  KPAaTHOH  CBs3H,
reomerpuueckas. (OcCOOEHHOCTH  HOMEHKJATypbl STHUJICHOBBIX  YIJIEBOJOPOIOB, HAa3BaHUS
BAXXHEHUINNX PaguKaioB. @PU3HYeCKHe CBONCTBA AJIKEHOB.

XUMHUYECKHE CBOIMCTBAa AJKEHOB. DJIEKTPOPWIBbHBIA XapakTep peakuui, CKIOHHOCTb K
peakuusiM NPUCOCOUHEHHUs, OKHUCHIeHus, nonuMmepuszauuu. Ilpasuno MapkoBHUKOBA U €ro
3JIEKTPOHHOE O0OCHOBaHME. Peaknuy rajoreHHpOBaHUs, TUAPOTaJIOTeHHPOBAHUS, THAPATALIUH,
runpupoBanus. Mexanusm AE-peaxuuii. [TonsaTue o peakuusax nonuMmepusauuu. I'opeHne ankeHoB.
Peakuun OkHMCIIEHHs B MSATKHX M JKECTKMX ycinoBusix. Peakuus BarHepa u ee 3HadeHue s
OOHapyKeHHsI HEMPEAEIbHBIX YIIIEBOIOPOIOB, MOMYIESHUS TITUKOJIEH.

[IpumeHenne u CmocoOBI TOJy4YeHHs ANKeHOB. MCMONBb30BaHME BBICOKOH PEaKIIMOHHOMN
CHOCOOHOCTH AJIKEHOB B XMMHMYECKOW NPOMBIIUIEHHOCTH. [IprMeHeHHne 3TujieHa M MpPONHIIEHA.
IIpombIuteHHBIE CTOCOOBI TOMYUYEHHsI aIKeHOB. Peakuny neruapupoBaHus U KPEKHHTa aJKEHOB.
JlaboparopHble cIOCOOBI MOTyYEHUS ATKEHOB.



Anxanuenel. Ilonatne w kiaccu(uKauus UEHOBBIX VIJIEBOAOPOAOB IO B3aUMHOMY
PACTIONIOKEHUIO KPATHBIX CBsA3eH B Mosiekyse. OCOOSHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO
CTpOEHUsI COMpsiKeHHbIX AHEeHOB. IloHsTHE O M-37eKTpoHHON cucTteMe. HoMeHkaTypa IHEeHOBBIX
yrieBonoponoB. OCOOEHHOCTH XMMUYECKHX CBOHCTB COMNpPSDKEHHBIX IHEHOB KakK CIEICTBHE HX
3NEeKTPOHHOro crpoeHus. Peaxkuun 1,4-npucoenunenus. Ilomumepusanust aneHoB. CrocoObl
MOJTyYeHHs TUEHOBBIX yriieBoaoponos: padbotel C.B. Jlebenena, nerunpupoBaHue alkaHOB.

OCHOBHbIE TIOHSATUSI XUMHHU BBICOKOMOJIEKYJIIPHBIX COSTUHEHHH (Ha MpUMepe NPOIYKTOB
MOJIMMEPH3ALNH aJIKEHOB, aJIKQANEHOB U UX TaJOreHIIPOU3BOAHBIX). MOHOMEp, MOMUMeEp, peakLus
MOJNIMMEpU3aLK, CTeNeHb MOJIMMEpPU3alil, CTPYKTYpHOE 3BeHO. THIIbI MOJHUMEPHBIX Lemnek:
JUHelHble, pa3BeTBIeHHble, cuuuTble. [loHATHE O crepeoperyisapHbix noiaumepax. I[lomaumepsr
TePMOILJIACTUYHbIE U TepMopeakTuBHble. IlpencraBieHune o miacTMaccax M 3JacToMepax.
ITonusTuaeH BBICOKOIO M HU3KOIO JaBlIEHHUs, €ro CBOWCTBA M NpuMeHeHue. KaraauzaTopsl
Iurnepa-Harra. IlonunponuiieH, ero npuMeHeHUue U CBOWCTBA. [ ajoreHconepkaiye noJIuMephb:
tednoH, mnoiuBHHUIXJOpuA. Kaydyku HaTypanbHbli W cuHTeTHueckue. ComonmMmepsl
(OyTamneHCTHPONBHBIN Kaydyk). Bynkanuzanms kay4dyka, pe3uHa 1 500HUT.

I'omosoruueckuii psa ankKMHOB. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE alleTUJIeHa U
OpyTuX aJKuHOB. [ omomormyeckuiét psix u  obmast ¢opmyna ankuHOB. HomeHknarypa
ALETUJICHOBBIX yIIeBOAOponoB. HM3omepuss MexkkiaccoBas, yIIEPOAHOIO CKENETa, IMOJIOKEHUs
KpPaTHOH CBSI3H.

XUMHUYECKHE CBOMCTBA M MPUMEHeHNe aTKMHOB. OCOOEHHOCTH peakIuii MPUCOSTHHEHUS 110
TPOMHON  yruepoa-yrineponHo  cesa3u.  Peakuus  Kydeposa. Ilpasuno  MapkoBHHKOBA
NPUMEHHUTEBHO K aueTrieHaM. [1onBIKHOCTh aToMa BOAOpoAa (KUCIOTHBIE CBOWCTBA AJIKUHOB).
Oxucnenne ankuHoB. Peakuus 3enuHckoro. IlpuMeHeHue aleTUIEHOBBIX YIJIEBOJOPOMAOB.
IlonuBuHMNALIETAT.

[Tonyuenne ankuHoB. [lony4yeHne aneTuieHa MUPOIN30M METaHA M KapOUIHBIM METOIOM.

HedTts. Haxoxnenwe B mpupone, coctaB U (usmueckue cBoiictBa HedpTu. TormmsHO-
sHeprerudyeckoe 3HaueHue HepTu. IIpombimuteHHas nepepaborka HedTu. PexTndukanms HedTH,
OCHOBHbIE  (PpakUMK ee pasfeNeHus, WX HUCHOJb30oBaHME. BtopuuHas  mepepaboTka
HedrenpoaykToB.  PexTudukanmss  Masyra [pU  yYMEHBIIEHHOM  jAaBieHHH.  KpekwHr
HedrenpoaykToB. Pasnmuunbie Buabl kpekuHra, padorsr B.I'. Illyxosa. M3omMepusanus ajakaHOB.
AJNKUIIUPOBaHUE HENpeAeNbHBIX YIiIeBOnOponoB. Pudopmunr nHedrenponykToB. Kauectso
aBTOMOOMJIBHOTO TOTTBa. OKTaHOBOE YHUCIIO.

IIpuponueiii 1 nonyTHbIA HedTsAHON rassl. CpaBHEHHE COCTaBa MPHUPOJHOTO U MOMYTHOTO
ra3oB, UX MPAKTUYECKOE UCIIONb30BAHUE.

Kamennsiii yronb. OCHOBHbIE HampaBleHUs] UCIOAb30BaHUsA KaMeHHOro yris. KokcoBaHue
KaMEHHOTO YIUIA, BaXHEMHIINEe NPOAYKTbI 3TOr0 Ipolecca: KOKC, KaMEHHOYIoJibHas CMOJa,
HaacMonbHass Bopaa. CoenuHeHus,, BblieNsieMble U3 KaMEHHOYroJbHOH cMosbl. IIponykThl,
NOJIydaeMble W3 HAJICMOJBHOH BOABL ODKOJOTHYECKHE aCHEeKThl MOObMH, mepepaboTku u
HCIOJIb30BAaHHUS FTOPIOYUX HCKOMAEMBIX.

I'mapoxcuabHbIe COeTUHEHUS

Crtpoenne u knaccudukarus cnuptos. Kinaccudukaiysi CiupTOB MO TUITY YTIIEBOAOPOIHOTO
paavkana, YuCily TMAPOKCHJIBHBIX IPYIIN U TUIy aTOMa Yrjepona, CBA3aHHOIO C FMAPOKCHIJIBHOMN
rpynmno. DJEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHUE TUAPOKCHIBHOW rpynmbl. BriusHue
CTPOGHHsI CIUPTOB Ha UX (PU3MUECKHE CBOHCTBA. MEXMOJIEKYIsIpHas BOIOPOAHAS CBSI3b.
I'oMonoruueckuii psiii OpeneNbHbIX OAHOATOMHBIX CHHUPTOB. M30Mepus U HOMEHKJIaTypa
AJIKAHOJIOB, WX o0mas Gopmya.

XUMHUYECKHE CBOWCTBA aJIKAHOJIOB. PeakiinoHHass CoCOOHOCTh MPEeNeTbHBIX OOHOATOMHBIX
ciuptoB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOWMCTB OpPraHUYECKMX U  HEOPTaHUYECKUX
coequHeHul, conepxkamux OH-rpymmy: KUCIOT, OCHOBaHWH, aM(pOTEpPHBIX COENUHEHUN (BOIBI,
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cnupToB). Peakiuy, MOATBEpPIKOAIOIINE KHCIOTHBIE CBOMCTBA CHUPTOB. Peakumu 3ameuieHws
TUAPOKCHIIBHOM TpyNIibl. MEKMOJNEKyJsIpHast NeruapaTanus CIHPTOB, YCIOBHS O0Opa3oBaHUs
npoctbix 3¢upoB. CrnoxHble 3PUPB HEOPraHMYECKUX W OPTaHUYECKUX KHUCJIOT, PEaKIHU
stepudurannu. OKUCICHHE U OKUCIUTENBHOE JeTUAPUPOBAHIE CITUPTOB.

Crnioco6bl monyueHust CIUPTOB. [ MAPOIN3 rajoreHankaHoB. | uapaTamnus ankeHoB, YCIOBUS
ee rpoBeaeHus. BoccranoBnenne KapOOHMWIBHBIX COETUHEHH.

OTnenpHbIE TPEACTABUTENN AJKAHOJOB. METaHOJ, €ro NPOMBIIJICHHOE NOJyuYeHHEe U
NpUMEHEHHE B MPOMBILUIEHHOCTH. buonoruueckoe neiicreue Meranona. Crerpduueckue crocoos!
MOJIyYEHUsI STUJIOBOrO crupta. @PU3HOJOTHUECKOe AEHCTBUE STAHOJA.

Mmuoroaromuele cnupTel. M3oMepuss U HOMEHKIaTypa NIpPenCTaBUTENEH OBYX- H
TpeXaTOMHBbIX CcIUPTOB. (OCOOEHHOCTH XHMHYECKHX CBOWCTB MHOT'OATOMHBIX CIIMPTOB, HX
KayeCcTBeHHOe OOHapykeHne. OTnenbHble MPEeNCTaBUTEIH: STUICHTIIUKOIb, TIHIEPHH, CIOCOOBI HX
MOJIyYEHUs, TPAKTHYECKOE PUMEHEHNE.

@eHoN. DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHHMe (eHona. BzanMHoe BimsHUE
apOMaTUYECKOTrO KOJIbIa U THIPOKCUIIBHON rpynIbl. XUMHYECKHE CBOHCTBA (peHOMa KaKk (PYHKLHUS
€ro XHMHYECKOro crpoeHus. bpommpoBanue ¢QeHona (KauecTBEHHAs peakLus), HUTPOBAHHE
(MMKpUHOBAsE KHCIIOTA, €€ CBOWCTBA M NpuMeHeHne). OO0pa3oBaHUE OKPALICHHBIX KOMILIEKCOB C
nonoMm Fe3+. [lpumenenne ¢penona. Ilomyuenue gpeHona B mpOMBIIIIEHHOCTH.

A.]'lb)_]el"l/l)_]bl H KE€TOHbI

Iomosiorudeckre psabl anbaeruaoB U KeTOHOB. [IoHITHE O KapOOHWMIIbHBIX COSTMHEHHUSX.
DNEeKTPOHHOE CTpOeHHEe KapOOHMJIbHOW rpynmbl. M3omepus M HOMEHKJAaTypa aibIeruioB U
KEeTOHOB. PU3NYECKHE CBOWCTBA KAPOOHMIIBHBIX COETUHEHH.

XUMHUYECKHE CBOWCTBA aIbACTUAOB U KETOHOB. PeakiimoHHast CmocoOHOCTh KapOOHUIIbHBIX
coenuHeHUH. Peakiiuu OKUCIEHUS ajbJAeTHAO0B, KAYECTBEHHBIE PEAKIINH HA aJbJACTHAHYIO TPYIIITY.
Peaxiuu nomukonaencanuu: odpasoBanue GpeHoa0hopMamTbIETUIHBIX CMOJI.

[IpumeHenne u ToNy4YeHHE KApOOHWUJIBHBIX COeNWHEeHM. [IpuMeHeHue ambAerufoB U
KETOHOB B OBITY M MNPOMBIIIICHHOCTH. AJBIErHIbl W KETOHbI B mnpupoae (3pupHblE Macha,
dbepomonsl). IlonmydeHne kapOOHWIBHBIX COENUHEHUN OKHUCJIEHWEM CIHUPTOB, THIOpaTaluen
AJIKMHOB, OKHCJIEHHEM yrieBonoponoB. OTAenbHbIE TNPENCTaBUTENN albIETUIOB U KETOHOB,
crierupuIecKue CrocoObl UX MOJNYYSHHS U CBOHCTBA.

KapOoHoBbIe KHCJIOTBI H HX MPOU3BOAHbIE

I'omonorudeckuii psii MpenenbHbIX ONHOOCHOBHBIX KapOOHOBBIX KucHOT. IlomATne o
KapOOHOBBIX KHCJIOTaX M HUX KJiacCUpUKALUsA. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCHIJIBHOM TpynIbl. I OMOJIOrHYECKH Psif MpenebHbIX OHOOCHOBHBIX KapOOHOBBIX KHUCIIOT,
X HOMEHKJIATypa U U30MepHsi. MeXMOJIEKYJISIPHbIE BOTOPOAHBIE CBA3H KapOOKCUIIBHBIX TPYIII, UX
BJIMSTHAE Ha (PU3MUECKUE CBOMCTBA KapOOHOBBIX KUCIIOT.

XuMu4eckue CBOHCTBA KapOOHOBBIX KHCIOT. Peakiny, HWUTFOCTPUPYIOIIUE KHCIIOTHBIC
CBOWCTBA M HX CpaBHEHHE CO CBOMCTBaMH HeopraHmdeckux kucior. OOpasoBanue
(YHKIMOHAJIBHBIX TPOM3BOMHBIX KapOOHOBBIX KHCIOT. Peaknuu stepuduxanmu. AHTHIPHUIBI
KapOOHOBBIX KHCJIOT, UX MOJIy4€HNE U TPUMEHEHHE.

Criocobbl mony4yeHus: KapOOHOBBIX KHCIOT. OTHenbHbIE NMPEACTABUTENN U HX 3HAYCHHE.
OO0mme crocoObl MONYYEHUS: OKUCJIEHUE aJKaHOB, AJKEHOB, MEPBUYHBIX CIUPTOB, aJbIETHIOB.
Baxneitimne npencraBuTenu KapOOHOBBIX KHCJIOT, MX OMOJNIOTHYECKas pojb, crenuduyueckue
CHOCOOBI TMOJYYEeHHUs], CBOWCTBA M IPHUMEHEHHE MYPaBbHHOH, YKCyCHOH, MNaJbMUTHHOBOH U
CTEapUHOBOM, aKPUJIOBOW U METAKPWJIOBOH, OJIEMHOBOM, JIMHOJIEBON U JIMHOJEHOBOM, IAaBEJIEBOM,
OEH301HOH KHCIIOT.
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Crnoxasle 3¢upbl. CTpoeHHE 1 HOMEHKIIATYPa CIIOKHBIX 3(PUPOB, MEKKIACCOBAST N30MEPHS
¢ kapOoHOBbIMU KHcioTaMu. CrocoObl MOJyueHHs! CIOXKHBIX 3¢pupoB. OOpaTuMOCTh peakuuu
srepudukanuu U (HakTOphl, BIUSIOIINE HA CMeleHue paBHOBecus. (OOpa3oBaHHE CIIOXKHBIX
nonm3upos. I[ommstunenrepedranar. JlaBcaH Kak NPEACTABUTENb CHHTETHMYECKHX BOJIOKOH.
XUMHUYECKHE CBOMCTBA U IPUMEHEHUE CIOKHBIX S(OHUPOB.

Kupsl. Kupsl kak cnokHble 3¢upbl munepruHa. KapOOHOBBIE KUCIOTHI, BXOSIINE B COCTAB
JKUPOB. 3aBHUCUMOCTb KOHCHUCTEHIIMM >XUPOB OT MX COCTaBa. XHUMHUYECKHE CBOWMCTBAa >KHUPOB:
THIPOJIN3, OMBUICHHE, THAPUPOBaHKUE. bruomorndeckas poib JKUPOB, UX HCIIONb30BAaHUE B OBITY U
MIPOMBILLIJIEHHOCTH.

Comun xapOonoBBIX KHCHOT. Mpua. CrocoObl mMonydeHHsT COJEH: B3aUMOIEHCTBHE
KapOOHOBBIX KHCJIOT € METajslaMH, OCHOBHBIMH OKCHAAMH, OCHOBAHHUSIMH, COJSIMH, LIEIOYHON
TUIPOJIU3 CIIOKHBIX 3(upoB. XUMHUYECKHE CBOWCTBA COJIe KapOOHOBBIX KHCJIOT. THAPOJIU3,
peakuuu MOHHOro oOMeHa. MbIIa, CyIHOCTh MOoIEro AeicTeusi. OTHOIICHUE MbLIa K YKECTKOU
Bone. Cunrernueckre moromue cpeacrsa — CMC (meTepreHThl), UX MPEUMYINECTBA U HEMOCTATKH.

YraeBoanbt

ITonsstue o6 yraesomax. Kmaccupukaumst yriaeBomoB. MOHO-, AM- M TIOJHCAXapHUBL,
MPEACTaBUTENN KaKAOM IPyNmbl yrJIEBOAOB. buojoruueckas pojib yrieBOAOB, UX 3HA4YEHUE B
JKH3HH YeJIOBEKa U 00IIecTBa.

Monocaxapunel. CTpoeHHe U OnTHYeCcKast H30MepUsi MOHOcaxapuaos. Mx kmaccuduxanus
MO YKCJTy aTOMOB YIJIepoJia U pupoae kapOoHMmIbHOH rpymmbl. @opmynsl Oumepa u Xeyopca st
n300pakeHnss MOJIeKyJl MOHocaxapuaoB. OTHeceHHne MOHOcaxapuaoB K D- u L-psny. Baxneiimme
NpeACcTaBUTENIn MOHO3. [ JII0KO3a, CTpOeHHEe ee MOJIEKYJ bl U (PU3MUeCKre CBOWCTBA. TayToMepus.
XUMHUECKHE CBOWCTBA TIIFOKO3BI. PEAKIMU MO ANBACTHIHONW rpymme («cepeOpsHoro 3epkajiay,
OKHCIICHHE a30THOM KHCIIOTOH, MMAPHPOBaHue). Peakumnu Iirok0o3bl KAK MHOTOATOMHOIO CITUPTA!
B3aUMOJIEIICTBHE ITIOKO3BI ¢ ruapokcuaoM Menu (II) mpu kOMHATHOH TemmepaType U HarpeBaHHH.
Paznuunble TUIIBI OpOskeHUs (CUPTOBOE, MOJIOYHOKHUCHTOE). [ moko3a B npupone. buonornyeckas
pOJIb U NIpUMEHeHHe NMIoK03bl. PpykTo3a Kak n3omep riiroko3bl. CpaBHEHHE CTPOEHUS] MOJIEKYIIBI U
XUMHUYECKUX CBOHCTB TJIIOKO3BI U (ppykTo3pl. PpykTo3a B mpupone U ee OHONOrHYecKas podb.
ITento3bl. Pubosa u nezokcupnubo3a Kak MpencTaBUTeH adbI0neHTo3. CTpOeHHE MOJIEKYJI.

Hucaxapunabl. Ctpoerne nucaxapunos. Crioco0 couneHeHns MUKIOB. BoccTaHaBnuBaromme
U HEBOCCTaHABJIMBAIOIIME CBOICTBA JUCAXapUAOB Kak ClelCTBUE cowleHeHus nukiaa. CTpoeHue u
XUMHMYECKHE CBONCTBA Caxapo3bl. TeXHONIOrM4eCKne OCHOBBI MPOU3BOACTBA caxapo3bl. JIakTo3a u
MaJIbTO3a KaK H30MEPHI CaxapO3bl.

IMomucaxapuner. OOmee crpoeHne mnonucaxapunoB. CTpoeHHE MOJIEKYJbl Kpaxmana,
aMuiIo3a U aMwiIonekThH. Pusnyeckre CBOWCTBA KpaxMania, €ro HaxOXKAEHUE B INPUPONE H
Oouonornveckass ponb. ['nmukoren. Xummdeckue cBoiicTBa kpaxmaia. CTpOeHHE 3JIEMEHTapHOIO
3BEHA LIEJUTIOJIO3bI. BiusiHue cTpoeHHs MONMMMEpHOH neny Ha pu3udecKue U XUMHUIECKHUEe CBOHCTBA
LEeJUTIONI03bL.  ['unponu3 nemrono3el, o0pa3oBaHUE CIOXKHBIX 3(QUPOB C HEOPTaHWYECKUMHU U
opraHudecKuMu Kucyioramu. [IoHsaTHE 00 MCKYCCTBEHHBIX BOJOKHAX: allETATHOM LIEJKE, BICKO3E.
Haxoxnenne B mpupone u Ouosormueckas ponb LHeutosao3bl. CpaBHEHHE CBOHCTB Kpaxmaia |
LEJUTFOJIO3BL.

AMHHBI, AMUHOKHCJIOTBI, 0€JIKH
Knaccudukammsa m muzomepust amuHoB. Iloratue o6 ammuax. [lepBuuHbIe, BTOPUYHBbIE H
TpeTu4yHble aMuHbl. Kiaccudukanyss aMUHOB IO THITy YIJIEBOJOPOIHOTO paguKala W UUCITY

aMUHOTPYII B MOJIEKyJe. [ oMonoruueckue psabl MpeneabHbIX amn(aTHIeCKuX U apOMaTHUYECKUX
aMHUHOB, U30MEPUSI U HOMEHKJIATypa.
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XyUMHYeCKHe CBOMCTBA aMMHOB. AMHUHBI KaK OpraHMYeCKHe OCHOBaHHUs, UX CPaBHEHUE C
aMMHAaKOM M JAPYTMMH HEOpPraHu4eckMMu OcHOBaHMAMM. CpaBHEHHE XHUMHUYECKHX CBONCTB
annpaTUIeCKUX M apoMaTHUecKux aMmuHOB. OOpa3zoBaHME aMUAOB. AHHMIMHOBBIE KpPACHTEIIH.
IlonaTne 0 cuHTeTHYECKUX BOJOKHAX. [lonmmaMuabl u noauaMuHbIE CHHTETHYECKHE BOJIOKHA.

IIpumenenue u nonydeHue aMuHoB. [lonyuenne amuHoB. Paborst H.H. 3unnna.

AmuHokuciotel. [loHsTHE 00 aMHMHOKHCIOTaxX, UX Kilaccupukauus ¥ CTPOCHHE.
OnTuueckass M30Mepust  Oo-aMUHOKHCIOT. HomeHkinatypa amuHOKUCIOT. JIBONCTBEHHOCTH
KHCJIOTHO-OCHOBHBIX CBOWCTB AaMHHOKHCJIOT W €€ Ipu4uHbl. bunomnspaele uoHbl Peakunun
KoHzneHcaunu. IlentuoHast cBsi3b. CHUHTETHUYECKHE BOJOKHA: KampoH, SHaHT. Knaccuduxaums
BOJIOKOH. [loyueHre aMUHOKUCIIOT, UX MPUMEHEHUe U Ononorundeckast QyHKLIHS.

benku. benxu kaxk mnpupoanele nonumepsl. IlepsuuHas, BTOpUYHAs, TpeTUYHAsT U
YeTBEPTUYHASA CTPYKTYphI OenkoB. PuOpmusipHble U rao0ysapHble Oenkn. XUMHUYEeCKUe CBOHCTBA
OenKOB: TOpeHHue, ACHATypalus, THAPOJIN3, KAaueCTBEHHble (LIBETHBIC) peakuuu. buomorndeckue
¢byHkuMK OenkoB, UX 3Ha4eHue. benku kak komrnoHeHT nuimu. [Ipobnema OenkoBoro rononanus u
MYTH €€ PELICHMUs.

A30TCoaepIKalIHe reTepouuKInYecKre coennHeHuss. HykienHoBbIe KHCIO0THI.
Buosoruyeckn akTuBHbIE COSTUHEHUS

HyxnenHnosble kUCOTH. HykeMHOBBIE KUCIOTHI KaK NPUPOAHBbIE oauMepsl. Hykneotunsr,
ux crpoenue, npumepbl. AT® u AP, nx B3auMomnpeBpalieHue u pojib 3TOro MpoLecca B MPUPOIE.
IMonsitue IHK u PHK. Ctpoenue JIHK, ee nepsuunast u BropudHas cTpykrypa. Padorer @. Kpuka
u JI. Yorcona. KommiementapHoCTh a30THCThIX OcHOBaHui. Perumkanmst [JHK. OcobGenHoctu
crpoennst PHK. Tunet PHK u ux 6uonorundeckne ¢pynkmun. [ToHsTHE O TPOUYHOM KOzae (KOHOHE).
buocunres Oenka B kuBOH KieTke. | eHHas MH)keHepust U OnoTexHOoNOrus. TpaHCreHHbIe (POPMBI
PacTeHUH U )KUBOTHBIX.

@®epmentnl. [lonsTne o QepMeHTax Kak O OMOJOTMYECKHMX KaTajuzaropax OeaKoBOH
npupozasl. OCOOEHHOCTH CTPOSHHSI U CBOHCTB B CPABHEHHH C HEOPTaHWYECKMMHU KaTaJIN3aTOPAMH.
Knaccupuxaumsa depmentoB. OcoOEHHOCTH CTPOCHHUSI U CBOKMCTB (PEPMEHTOB: CEJIEKTHBHOCTH H
3¢ ¢$eKTUBHOCTh. 3aBUCUMOCTb aKTHBHOCTH (pEepMEHTOB OT Temmepatypsl 1 pH cpenbl. 3HaueHue
(bepMeHTOB B OMOJIOTUH U IPUMEHEHHE B TPOMBIIIIJICHHOCTH.

Buramunel. Ilonstue o Butammaax. HWx kinaccudukamuss u obosnaueHwe. Hopma
notpeOneHus BuTaMHHOB. BomopactBopumele (Ha mpumepe ButamuHoB C, rpymmbel B u P) u
JKUpopacTBopuMble (Ha mpumepe BUTaMuHOB A, D u E). ABUTaAaMMHO3BI, TUIIEPBUTAMHUHO3BI U
TUITOBUTAMUHO3BI, HX TPO(PHIAKTHKA.

I'opmowner [ToHsTHE O rOpMOHAX Kak OMOJIOTMYECKH aKTHBHBIX BEINECTBAX, BHIMOIHSIOIINX
SHAOKPUHHYIO PEryJSILHI0  JKU3HEASSITENbHOCTH OpraHu3MoB. Kiaccudukanuss TrOpMOHOB:
CTEpOUbl, TMPOU3BOJHBIE AMHHOKHUCIIOT, IOJUNENTUAHbIE W OeNKOBble TOpMOHBL. OTaenbHbIC
MPEACTaBUTENN: SCTPAAUOII, TECTOCTEPOH, MHCYJINH, aIPEHAJINH.

JlexapctBa. IlomsiTHe O jekapcTBax Kak XUMHOTEpaNeBTHYECKUX mpemnaparax. Kpartkue
HUCTOPUYECKHE CBENCHWs O BO3HMKHOBEHMM W PAa3BUTHUM XUMHOTepanuu. ['pynmbl JiekapcTs:
cynbhaMuabl (CTpenTonuy), aHTHOMOTHKY (IEHULMIIINH), aHTUITUPETUKU (aCTIUPUH), aHAJIBI€TUKU
(aHanbruH). MexaHu3M JAEWCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB, CTPOEHHE MOJEKYIL,
NPOTHO3UPOBAHUE CBOWCTB HAa OCHOBE AaHAJIN3a XHMMHYECKOTO CTPOCHHs. AHTHOMOTHKH, HX
KJIaccupuKalus Mo CTPOSHUIO, THUIY W CHEKTPY aeiicTBus. besomacHble crnocoObl MpUMEHEHHS,
JIeKapCTBEHHbIE (POPMBL
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IlepeyeHb BONPOCOB AJis1 NOATOTOBKH

Pazgen 1. O0mas u HeopraHu4ecKasi XUMHUSI
OcHOBHbIE XUMHYECKHE TIOHATHUSA. aTOMbl, MOJIEKYJbI, IPOCTbIE U CJIOXHbIE BELIECTBA,
XUMHYECKHUE DJIEMEHTHI, aTOMHAsl €IMHULA MAacChbl, OTHOCUTENIbHBIE aTOMHAsl U MOJIEKYJIsIpHAst
MAacCChl, KOJINYECTBO BELIECTBA, MOJIIPHAs Macca.
ArperatHble COCTOSHMs BEILIECTBA.
Ilepuoanueckuii 3axoH u Ilepuoanyeckas cucrema xumuueckux saemeHTos J[. M. Menneneesa.
Ctpoenne atoma. Uzoronbl. CoBpemenHast popmymrposka [leppoanueckoro 3akoHa.
IlonatTne © XuUMHUYECKOH CBsi3M. TuUNbl XMMHYECKUX CBA3€H. KOBAJCHTHAs, WOHHAd,
METaJUINYeCKasi U BONOPOAHAS.
IlonaTne O KOMIUIEKCHBIX coequHeHUsX. HoMmeHknaTypa KOMIIEKCHBIX coenuHeHuid. Mx
3HAYCHHE.
BeposATHOCTE NpOTeKaHust XUMUYECKHUX peakluil. BHyTpeHHsIs 3Heprus, SHTanbnus. TemioBon
3¢ dexT XuMHIECKUX pPeaKIIHiA.
CxopocTb xumuieckux peakiuil. @akTopel, BIMSIOIINE HA CKOPOCTb XUMHUYECKON peakLiu.
OOparnMOCTh XUMHUYECKHUX peakIid. XUMHUYeCKOoe paBHOBecHe. DakTOpbHI, BIMAOIIUE HA
CMEIeHNEe PABHOBECHS: KOHLICHTpaLNs, NaBleHne, TeMneparypa (npuauun Jle [larense).
ITonsitue o pacrBopax. CrocoObl BBIpaKeHHsI KOHLEHTPALIMU PAcTBOPOB. MaccoBas JOJIS
pPacTBOPEHHOTO BelecTBa (MTPOLIEHTHAS ), MOJIIPHASI.
Teopus anexTponuTudeckoit nuccoruanuy. CuibHbIE U cadble HIEKTPOIHTHL.
JHucconumanus Bonbl. Bogoponssiil nokaszarens. Cpena BOIHBIX PaCTBOPOB 3JIEKTPOJIUTOB.
I'mnponus xkax oOMeHHbIH mponecc. [IpakTudeckoe MpUMEHEHHE THIPOIH3A.
OxucnuTenbHO-BOCCTaHOBUTENbHbIE peakiuu. CrteneHb okucneHus. Boccranosurenu u
OKUCJIUTENH.
XHUMHUYeCKHEe HCTOYHUKU TOKA. DJIEKTPOJHblE MOTEHLHUAsbl. | aJbBaHUYECKUE 3JIEMEHTBI U
NPUHIUIBI UX PaOOTHL
DNIeKTpPOJU3 pacIllaBOB U BOJHBIX PacTBOPOB 3JIEKTPONUTOB. llpakTuueckoe NnpuMeHeHHe
3JIEKTPOIIN3A.
Knaccupukanms HeopraHnueckux seriecTs. [IpocThie U CIOXKHBIE BEIECTBA.
Oxcunpl, ux knaccuukanms, CriocoObl MOTyUYEHUs] U XUMUYECKHE CBOWCTBA.
OcHoBaHMs1, UX KJiaccupukanms, criocoOb! MOTYUYEHUS] © XUMUYECKHE CBOMCTBA.
Kucnotsl, ux knaccuukanus, CriocoObl MOTyUeHUs] © XAMUYECKHE CBOWCTBA.
Counu, ux xraccudukaiysi, CnocoObl MOMYYEHNT U XUMHUECKHE CBOHCTBA.
Bonopon. Pone Bonopoaa B :xkuBOH 1 HEXUBOHN npupoae. Bona.
Onementsl [A-rpynmel. Ilenounsie mertamnsl. Ilomydenue, ¢usndeckne W XUMHYECKHE
CBOMCTBA LIEJIOYHBIX METAJUIOB.
Onementsl lIA-rpynnel. Kanbuuii, ero momyuyenune, ¢$pu3nveckne U XUMHYECKHE CBOICTBA.
BaxxHeillne coequHEHUs KalbLUs, UX 3HaYeHUWE U NpuMmeHeHue. Kanbiuii B mnpupope, €ro
Ouonorudeckas poJib.
Amomunuii. Ilonmydenue, ¢usndeckne M XUMHUYECKHE CBOHCTBAa amroMHUHMA. [IpuponHbie
COEIVHEHUS AJTFOMHUHUS.
VYrnepon u kpemHuil. OKcuAabl U THAPOKCUABI yriepoAa U KpeMHus. Baxneilmiue comu
YTOJIbHON U KpeMHUEBON KUCIOT. CUIMKATHAS POMBILIIEHHOCTD.
I'anorensl — mpoCTeIE BELIECTBA. CTPOEHHUE MOJIEKYJ, XUMHUYECKHE CBOMCTBA, MOJYYEHHUE U
npuMeHeHue. BaxHenmne COeIMHEHMs] TaJOreHOB, UX CBOMCTBA, 3HAYEHHE U NPHUMEHEHHE.
I'anorens! B npupoae. buonoruyeckas posib rajJJor€HOB.
XanbKOreHbl — MpOCThIe BewecTsa. llonydeHne W NpPUMEHEHHE KHCIOPOAAa M CEpBhL.
XanbKOreHbl B IPUPOAE, UX OMOJOrndecKast podb.
Onementel VA-rpynmbel. CtpoeHne Monekynbl asota u  (ocdopa, ux Qusmdeckue u
XUMHUECKHe cBoiicTBa. A30T U pocdop B nmpuposne, ux ONOIOrHIecKast poib.
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31.

32.

33.
34.
35.
36.
37.
38.
39.
40.
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I1.

12.

13.
14.

15.

16.

17.

18.

19.

20.
21.

Onementsl IVA-rpynmel. Yraepon u ero amnorponus. [IpuponooOpasyromast posb yriepoaa
IUTs1 "KMBOM M KPEMHUS AJ1s1 HE)KUBOU MPUPO/BL.

Ocobennoctu crpoenusi atoMoB d-snementoB (IB-VIIIB-rpymnm). Menb, IUHK, XpOM, JKeJe30,
Mapraser| Kak MpOCTble BEINeCTBa, MX (PU3MUECKHe U XUMHUYEeCKHe cBOicTBa. HaxoxmeHue
STUX METAJUIOB B IPUPOJE, UX MOJNYyUEHHE U 3HaUEHHE.

XyUMHST U TIPOM3BOACTBO. XHUMHUECKas MPOMBIIUIEHHOCTb M XHUMHUYECKHE TEXHOJOIHU
HayuHnble mpyHIUIBEI X UMHUYECKOTO IPOU3BOACTBA.

3aluTa OKpy’Karolleil cpeabl 1 OXpaHa Tpyaa IPpU XUMUYECKOM IIPOU3BOJICTBE.

XUMUS B CEJIBCKOM XO35IMCTBE. XUMHU3ALUsA CEJIbCKOrO XO351MCTBA U €€ HAMPABJICHUS.
Ynobpenns 1 ux knaccupukanns. XUMHYECKHE CPEICTBA 3AIUThI PACTEHHN.

Xumusi ¥ 9KONOorusi. XuMHUYECKOe 3arpsi3HEHUE OKPY KAIOIIEeH Cpebl.

XuMUs U IOBCEAHEBHAS KU3Hb YesioBeka. JlomalnHsas anteka. MoroIye 1 YUCTALIME CPEACTBA.
Cpencrsa TMYHON T'MTHEHbl U KOCMETUKH.

XuMus U nuina. MapkUpoBKH YITaKOBOK MULIEBBIX U THTHEHUYECKUX TIPOAYKTOB.

XWUMHUS U TEHETUKA YEJIOBEKa.

Pa3znen 2. Opranuueckasi xumusi
[TonsTHE 06 OPraHMYECKOM BEIIECTBE U OPTraHUIECKOH XUMHH.
OcHoBHbIe TTONIOXKEHUS Teopun cTpoeHust A.M. bytneposa.
Knaccudukamnmst opranndecknx BemecTs. [loHATHE PYHKIIMOHATBHOMN FPYIIIBI.
Homenknatypa IUPAC: nmpuHUunEl 00pa3oBaHUs HA3BAHWUMN, CTAPIIMHCTBO (PYHKI-X TPYIIL.
IloHATHE O TUIIAX U MEXAHU3MAaX PEAKLMI B OPraHUYECKON XUMUH.
H3omepus opraHuyecKuX BEIECTB U €€ BUJBI.
I'omonoruueckuii psin ankaHoB. CriocoObl mosy4eHus, GU3NIeCKne U XUMHUECKHUEe CBOHCTBA.
AJKaHbI B IPUPOJE U UX NPUMEHEHHUE B IPOMBILIIEHHOCTH.
Huknoankanel. CriocoObl mony4yenns, pu3ndeckue U XMMHUYECKHe CBOMCTBA. LluKioankaHsl B
MPUPOJIE€ U UX NPUMEHEHNE B MPOMBILIJIEHHOCTH.
I'omonoruueckuii psin ajakeHoB. CriocoObl mosy4yeHus, GU3NIeCKne U XUMHUECKUE CBOHCTBA.
AJKeHBbI B IPUPOJE U UX NPUMEHEHHUE B POMBILIIEHHOCTH.
Ankanuenel. CriocoObl mojydeHusi, (U3NYECKHe U XUMHUYECKHE CBOMCTBA. AJIKQJAUEHBI B
IIPUPOJIE€ U UX IPUMEHEHNE B MPOMBILIJIEHHOCTH.
I'omonoruueckuii psin ankuHOB. CriocoObl moyueHus], GU3NUECKue 1 XUMHUECKHEe CBOHCTBA.
IIpuMeHeHue anKMHOB B MIPOMBIIIJIEHHOCTH.
I'omonoruueckuii psng apeHoB. CriocoObl monydeHus, PU3NUECKHEe U XUMHUYECKHUE CBOHCTBA.
ApeHbl B IpUpoOJie U UX IPUMEHEHNE B TPOMBIIIJIEHHOCTH.
Hedts. [Ipombinennast nepepadoTka HeTH.
Cruptel. CriocoOsl monyuenust, pusnydeckue U XuMuueckue cBoicTBa. CiMPTHI B MPHUPOAE H
UX MPUMEHEHUE B POMBILIIEHHOCTH.
@enonbl. CriocoOb! nomydeHus], Gpusuueckue 1 XUMHUECKre CBOHCTBA. PEHONBI B MPUPOIE U
UX MPUMEHEHUE B POMBIIIIEHHOCTH.
MHoroatoMHble cnupThl. OTaENbHBIE TPEACTABUTENN CIIOCOOBI X TOJTYUEHUs, MPAKTHYECKOE
IpUMEHEHUE.
Anpnerunel. CriocoObl monyueHust, (U3NYECKHEe W XUMHUYECKUE CBOWCTBA. AJBIETHUIBl B
MIPUPOJIE€ U UX IPUMEHEHNE B MPOMBILIJIEHHOCTH.
Keronel. CriocoObl monydyenus, Gpu3nvdeckne 1 XuMuieckue cBoiicTea. Ketonsl B mpupone u ux
IIPUMEHEHNE B IPOMBILLJIEHHOCTH.
Kapbonosbie kucnorel. CrocoObl mojydeHusi, (PHU3MUECKHe W XHMMHYECKHE CBOHCTBA.
Kap6oHOBBIE KHCIOTHI B IPUPOAE U UX MPUMEHEHHE B IPOMBIIIJICHHOCTH.
Kuppl. 3aBUCUMOCTb KOHCUCTEHLIMU KUPOB OT UX COCTaBa.
XUMHUYECKUE CBOMCTBA KUPOB. THAPOJIN3, OMbUIEHUE, THMApUpPOBaHUE. buonoruueckas posp
JKUPOB, UX UCMIOJIB30BAHKE B OBITY U MPOMBIIIJICHHOCTH.
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22. Comu xapOOHOBBIX KHCIOT. Mbuta. CHHTETHYECKHE MOIOIINE CPENICTBA.

23. Tonstue 06 yriaesogax. Knaccudukanus yrieBogos. buojorudeckas pojib yrieBOIOB.

24. MoHnocaxapuapl.  BaxHelimmme  mpeactaBuTend  MOHO3.  XUMHUYECKHME  CBOWCTBA U
Ouonorudeckasi posib.

25. Mucaxapunsl. Knaccudukauus u CTpoeHHe TUcaxapuioB.

26. Ilonucaxapunbl. Pu3snyeckue CBONCTBA KpaxMana U KJIETYATKU, UX THAPOJIN3, HAXOXKIECHUE B
npupozae u Ouosorudeckast pob.

27. IIpOMBIIIJIEHHOE NPUMEHEHUE LEJUIF0JIO03bL

28. Ammnbl Knaccudukanus, XUMHUECKHE CBOIICTBa AMIHOB.

29. Amunokucnotel. Mx knaccudukanmss u CTpoeHHe. J[BOWCTBEHHOCTb KHCJIOTHO-OCHOBHBIX
CBOMCTB aMHHOKHCJIOT U €€ IPUYUHBIL.

30. ITonyueHne aMHHOKHUCIIOT, UX MIPUMEHEHHE U Onomorndeckas (PyHKIHS.

31. benkn kak npuponHele nonauMmepsl. IlepBuuHas, BTOpUYHAs, TPETUYHAass U YETBEPTUYHASA
CTPYKTYphI OenkoB. XUMHUYEeCKHe CBOWcTBa OenkoB. buonormdeckne (yHKIUU OENKOB, WX
3HAYECHHE.

32. IlonsiTne OMONOrUYECKH AKTUBHBIX COSIUHEHHI.

33. HyxknenHosble KUCAOTBL. HyKI€MHOBBIE KUCIOTHI KaK MPUPOAHBIE NoauMepel. Hykineotuasl, ux
ctpoenue, npumepsl. Ilonsatue [IHK u PHK.

34. Crpoenue JIHK, ee nepBudHas u BTOpu4Has CTpykTypa. bronorndeckue pyHkumu.

35. Ocobennoctu crpoernss PHK. Tunbt PHK u ux 6nonornueckue GyHKIuu.

36. ®@epmentsl. [lonsaTHE O hepMeHTax Kak O OMONOrHYECKUX KaTalu3aTopax OEKOBOW MPHUPOIBL.
3nauerne pepMeHTOB B OMOJIIOTUN M TPUMEHEHHE B TIPOMBIIIJICHHOCTH.

37. Burtamunsl [lonsatue o uramunax. Ux kmaccudukanys u o003HaAYCHUE.

38. T'opmownsl. Knaccudukarms ropmonoB. OTnenbHbIE PEICTABUTEIIH.

39. Jlexapcrsa. IloHsATHE O J€KapCTBaX Kak XMMHOTEPANEBTUYECKUX Mpenaparax. I pynmsl 1ekapCTs.

40. AHTUOMOTHKH, WX KJIaCCU(UKALMS MO CTPOCHUIO, THUIy U CIEKTPy AEHCTBUs. besomacHble
CHOCOOBI MPUMEHEHMS, JIEKAPCTBEHHBIE (POPMBIL.

Cnucox pekomMeHayeMoil JIMTepaTypbl

1. BoctpukoBa ['}O. Xwumus [DnekTpoHHBIH pecypc]: yuebHOe mocobOue / COCT.
I'1O. BoctpukoBa, E.A. Xopoxopauna. — Boponex: BopoHexckuil  rocyaapCTBEHHBIH
apXUTEKTYypHO-CTpouTenbHbIl yHuBepcureT, ObC ACB, 2015. - 92 c.

2. Jlebenes FO.A. Xumus. 3agaunuk: YueOHoe nocodue / oTB. pen. @anees I H. — Mockaa:
Hzparenscrso Opaiit, 2018. — 236 c.

3. JlebeneB FO.A. Xumust: YueOnuk / orB. pen. @anees I'H. — Mocksa: U3nareapcTBo
HOpaiir, 2018. — 427 c.

4. 3aiineB O.C. Xumust. Jlaboparopublii ipakTkyM U cOOpHHK 3aaa4: YdeOHoe mocobue /
0O.C. 3aiiues. — Mocksa: U3natensctso IOpaiit, 2018. — 202 c.

5. MapteiHoBa T.B. Xummst: Yuebuuk u mnpakrukym / T.B. MapteiHoBa. — Mocksa:
HzparenscTBo FOpaiit, 2018 — 393 c.

6. Huxonbeckuit A.b. Xumus: YueOnuk u npaktukym / A.b. Hukonbckuii, A.B. CyBopos. —
Mocksa: U3narenscrso HOpaiit, 2018. — 507 c.

7. Onefinnkos H.H. Xumusi. Anroputmsl pemieHusi 3amad M TeCcTel: YdeOHoe mocobue /
H.H. Onetinuxos, I'.I1. MypasbeBa. — Mocksa: U3natensctso FOpaiit, 2018. — 249 c.

8. Pocun U.B. Xumus. Yuebnuk u 3agaunuk / M.B. Pocun, JI.JI. Tomuna, C.H. ConoBbeB. —
Mocksa: U3narensctso FOpaiit, 2018. — 420 c.

9. Meronnyeckne yKa3aHHs Ui CaMOCTOSATENBHON paboThl MO JUCHMIUIMHE «XUMUS»
(cpennee obmee oOpa3opanue, poduIbHAS AUCIUILUINHA) AT OOYYAOIINXCS MO CHEeIUATBHOCTIM
cpenHero mnpodeccHoHaNbHOTO oOpasoBaHust [DnekTpoHHbiii pecype] / O.B. Ileperonuas,
O.B. /IpsxoHoBa — BopoHne:x: BopoHeskckuii rocy1apcTBeHHbIH arpapHbIil yHusepcuteT, 2018.
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OO0pa3sen 3K3aMeHAIMOHHOT 0 MaTepHAaJIa

Bribepute ouH NpaBHIIbHBINA OTBET

1. CuIbHOI KHUCIOTON ABISAETCS

1) yronbnas

2) ykcycHast

3) consiHas

4) meTakpeMHHEBAsI

\®)

. I'maponmus mo kKaTuoHy NPOTEKAET B PaCTBOPE

1) xnopuna sxenesa (1I1)
2) HUTpaTa HaTpuUs

3) xnopuna Kanus

4) xapOonaTa HaTpus

3. B nenitpansHoli cpeae pH pasen

1)0
2) 10
3)7
41

I

. B peakuuro HelTpaau3auuu BCTYNAOT

1) kucnora u meaoUb
2) oKkcuA U BoAa

3) okcu B KHCIIOTa
4) cob U Men0Yb

5. Ilenoubto sIBASIETCSA

1) rugpoxcua HaTpuUs
2) Bona

3) consiHas KUCIOTa
4) HUTpaT Kamus

@)

. Aucconmanus — 370 mpouecc

1) B3auMonefCTBHS KUCIOTHI C OCHOBAHUEM
2) obpa3oBaHUsI KOMILUIEKCHOTO HOHA

3) pacmana BemecTsa Ha HOHBI

4) B3aUMOJNEHCTBHS C BOAOU

~

. Conu cepHOI KUCIOTHI HA3bIBAKOTCS

1) xnopumel
2) cynbpUTHI
3) cynbdaTs!
3) HUTpATHI

8. CuJIbHBIM BOCCTAHOBUTEJIEM SIBJISIETCS

1) Bona

2) cepHasi KUCIIOTa
3) Marumit

4) 030H

Nej

. I'maponus — 310 npouecc B3aUMOJEHCTBYS C

1) Bomoponom

2) KHCIOPOAOM

3) Bogoii

4) raJjoreHoBOIOPOIOM

10. OKHUCIUTENLHO-BOCCTAHOBUTEILHBIE
PEaKLNH — 3TO PEeaKIUH, POTEKAIOLIHE C
U3MEHEHUEM

1) nOHHOW CHITBI

2) pH

3) cTeneHu OKUCTICHUS

4) cTeneHu TUCCOIMALNN

11. Ilponan He B3aUMOACUCTBYET C

1) xmopom (Ha cBeTy)
2) a30THOM KUCJIOTON
3) 6pomHoIi BOZIOM

4) YKCYyCHOM KHCIIOTON

12. Ilo npasuny MapkOBHHUKOBA
B3aUMOACUCTBYET

1) 6yren-2
2) aTeH

3) 6yTtun-2
4) 6yteH-1
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13. Cnoxuelii 3¢up odpazyercs npu
NPOTEKAHUH PEAKIINU

1) sTepuduxanyu

2) ciupTOBOTO OpOKEHUS
3) ruapUpOBaHHUS

4) oKuCIeHHS

14. B peakuuro nonuMepu3aluy BCTYNAKOT

1) 6yran
2) nponax
3) aTen

4) Genson

15. KauecTBeHHas peaklys Ha allbAErUAbI — 5TO

peakuusi ¢

1) aMMua4HBIM PaCTBOPOM OKcuza cepedpa
2) TUAPOKCUIIOM MEAH

3) pacTBOpPOM MepMaHraHaTa Kajus

4) xnopunom skenesa (1)

16. B peakuuu npucOeIUHEHUsI BCTYMAIOT
BELIECTBA C

1) HOHHBIM THIIOM CBSI3U
2) KOBAJIEHTHOH G-CBSI3bIO
3) BOOOPOIHOH CBSI3BIO

4) KOBaJIEHTHOH TT-CBSI3bIO

17. K mpocTbiM caxapaM (MOHOCaXapHam)
OTHOCHUTCS

1) caxaposa
2) kpaxmain
3) rrokxo3a
4) manpTO32a

18. XKupsr — 310

1) conu menoYHbIX METAJUIOB BBICIINX
KapOOHOBBIX KUCIIOT

2) mpocTbie 3pUPbl MHOTOATOMHBIX CITHPTOB
3) BBICOKOMOJIEKYJISIPHBIE COETUHEHMUS,
cocTosimue u3 OONBIIOTO YHCIa OCTATKOB
TTIFOKO3bI

4) cMecH CIIOKHBIX 3(UPOB TIUIEPUHA U
BBICHINX KaPOOHOBBIX KHUCJIOT

19. Tlpu rupponuse kpaxmana oOpasyercs

1) rmroko3a
2) dpyxTo3a
3) ranakrosa
4) pubosa

20. B cocras 0eJIKOB BXOIUT

1) 6eH3oiiHas kucaoTa

2) maBeseBasl KHCJIOTa

3) creapuHOBast KHCJIOTA

4) aMMHOYKCYCHasi KUCJIOTa

Konmnuecto 6amioB 3a KaKAbIH NPaBUIIbHBINA OTBET — 5.

Cymmaphas ouenka tecta — 100 6amnos.
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