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Coaep:xanne nporpaMMbl BCTYNHTE/IbHBIX HCIILITAHMI 10 XHMUH B
KBI'AY um. Kokosa B.M. B 2014 roay

[Iporpamma mo xmmum ans nocrynaomux B Kabapauuo-bBankapckuii rocynapcTBEHHBIH
arpapHbiii YHHBEPCHTET COCTOMT U3 TpeX paszienos. B mepBoM pasziene npeacTaBieHsl OCHOBHEIE
TEOPETHYECKUE MOHATHSA XHMHUH, KOTOPBIMH JOJDKEH BNaJeTh aOUTYPHEHT C TeM, YTOObI yMETh
00OCHOBBIBATE XHMHYECKHE M (DH3MUECKHE CBOICTBA BEIIECTB, NEPEYUCIIEHHBIX BO BTOPOM U B
TPETBEM pasjiesiax, MOCBAIEHHBIM /IEMEHTaM, HEOPraHMYECKON U OpPraHMYecKOH XUMHH.

DK3aMeHallMOHHbIE 3aJaHHs MOTYT cojiepkath 10 27 3agaHuii B Tom 4ucie 1o Bioky A 12
saaanuii, 1o broxy B 10 3apanuii u no bioky C 5 3ananuii ¢ nuddepeHInpOBaHHON OLEHKOM,
OXBATBIBAIOLIMX BCE pa3/ienbl Mporpammbl Ui noctynawoimmx. [Ipumepsl 3K3aMeHalHOHHBIX
3aJaHUH TOCHENAHMX JIeT noMeleHsl B cOopHukax [2.4,8] (cM. CHOHCOK peKOMEHIyeMoi
JMTEPaTypbl B KOHLE Mporpammbl). Ha sk3aMeHe MOYKHO MOJIb30BATHCH MHKPOKAIBKYISITOPAMH
M CIIPAaBOYHBIMH TaOIHIaMU, TakuMH Kak "[leproauueckas cucTeMa XMMHYECKHX 3J€MEHTOB",
"PacTBOpHMOCTh OCHOBAaHHH, KHCIOT H coneil B Bojme", "Psa cTaHZapTHBIX 3JMEKTPOIHBIX
NoTeHIManoB". DK3aMEHAIIHOHHEIE 3a1aHHA MAKCUMAIBHO MPUOIHIKEHBI

Yacre 1. OcHoBbI TeopeTHYECKOH XHMHH

[Tpeamer xumuu. Mecto XMMHUH B ecTecTBO3HaHMH. Macca u sHeprus. OCHOBHBIE IOHSTHS
xumuu. Bemectso. Monekyna. Atom. DnextpoH. MoH. Xumuueckuit anemMeHT. XuMHUUeCKas
¢dopmyna. OTHOCHTENBHAS aTOMHAs U MOJeKyIsgpHas macca. Mok, Monsipaas Macca.

XHUMHYECKHE [IpEBpALICHHAS. 3aKkoH COXPAaHCHHA MACChl H SHCPTHH. 3aKOH MOCTOSHCTBA COCTaBA.
CTBXHOMQT})HH.

Crpoenne aroma. AtomnHoe saapo. HMsoronel. CrabunbHble u  HecTaOWIBHBIE —s1pa.
PaﬂHUaKTHBHBIe [peBpalicHuA, ACJICHUC AOEp U H,I[EprIf:I CHHTE3. ypaBHeHHe PamguOaKTHBHOIO
pacnana. [lepuoa nonaypacnaja.

JIBoiicTBeHHas npupona 3nekTpoHa. CTpoeHHe 3MeKTPOHHBIX 00o0s04ek aTomoB. KBaHTOBBIE
yucia. AToMmHbie opOMTanM. DNEKTPOHHBIE KOH(MUIypauMu aToMOB B OCHOBHOM H
BO30Y/KIEHHOM COCTOAHUAX, npuHun [laymu, npasuno Xynaa.

Ilepuonnueckuii 3akon J|.M.MenneneeBa u ero o0OCHOBaHHE C TOYKH 3PEHHUS 3JIEKTPOHHOTO
CTPOCHHA aTOMOB. l'lepno,uw;ecxaﬂ CHCTEMA JIEMCHTOB.

XuMHu4Yeckas CBA3b. THNBI XHMHYECKHX CBSi3ed: KOBaJeHTHas, HOHHad, MeTajIi4yecKas,
BoJOpoaHas. MexaHu3mbl 00pa3oBaHMs KOBAICHTHOH CBsS3u: OOMEHHBIH M JOHOPHO-
aKnenTopHeli. DHeprusi cBa3u. lloTeHnman WOHM3aUMM, CPOJCTBO K  JJIEKTPOHY,
31EKTPOOTPULIATENLHOCT. [TonspHOCTE ¢Bsi3n, HHAYKTUBHBIN ¢ dekt. KpaTHble cBa3u. Mojens
rubpuanzanuu opoutaneid. CBsA3b 2JIEKTPOHHOH CTPYKTYPbI MOJIEKY] € HX I€OMETPHYECKHM
CTPOEHHEM (Ha MpUMepe COeIMHEHHH 3TeMEHTOB 2-ro nepuoaa). Jlenokanusaius 3J1eKTPOHOB B
COMPSKEHHBIX CHCTEMAax., Me3oMepHbIi 3 ekT. [TonsaTHe 0 MOTEKYIAPHBIX OPOUTANIAX.

BanentHocTs M crenenb okuchneHus. CtpyktypHele (opmynsl. M3omepus. Buabl uzomepus,
CTPYKTYpHasi ¥ MPOCTPaHCTBEHHAS H30MEpHSI.

ArperaTHble COCTOSHHS BEIIECTBA U MEPEX0Ibl MEKIY HUMH B 3aBUCHMOCTH OT TeMIIEpaTypbl H
nasnenus. ['asel. I'azoBeie 3akonbl. YpasHenue Kualinepona-Menneneesa. 3akoH ABoraupo,
MonsIpHbIii 00beM. JKuakocTn. Acconmanns MOIeKyl B AKUAKOCTAX. TBepnie Tena. OCHOBHbIE
THIBI KPUCTAJUIMYECKUX PEIIETOK: KyOMUYeCKHE U TeKcaroHalbHbIE.

KJTEICCH(I)HK&I_IHH H HOMEHKIATypa XHUMHYECKHX BCUICCTB. HH}]HBL’II{}"&HBHHE BEIIECTBA, CMECH,
PacTBOPBHI. HpOCTbIE BEHICCTBA., aJlTOTPOITHA. Merannel 1 HeMeTautbl. CJI0KHbIE BEIllecTBa.



OCHOBHBIE  KJIACCHI HCOPIraHHYCCKHX BCUICCTB! OKCHIbBI, OCHOBaHHsA, KHCJIOTBI, COJIH.
Kommiexcubie coenunenus. OCHOBHBbIE KIacChl OpraHH4YeCKHX BCUISCTB: YIIEBOAOPOIEI,
raJJoreH-, KHCJIopoa- M asoTocoJepiKalllie BelleCcTBa. Kapﬁo- H TFETEPOLHKIIBL. HOJ’[HMCPBI "
MakKpOMOJIEKYJIbI.

XHUMHYECKHE peakuuu M MX Kinaccuukauus. Tunsl paspeiBa XHMHYECKHX CBszeil. ['omo- u
reTepoNHTHYECKHE peakuu. OKHCIHTEIbHO-BOCCTAHOBHTE IbHBIE PEaKIIHH.

TermoBele  addexTsl  xumMuYyeckux peakuuii. TepMoxuMH4YecKHe ypaBHeHHs. Teruora
00pa3oBaHus XUMHYECKUX coeuHeHni. 3akon ['ecca 1 ero crneacTBus.

CxopocTe XuMHYeCKOil peaxkumu. [IpencraBieHue 0 MeXaHH3Max XHMHYECKUX Ppeakiuii.
DnemeHTapHas CTaaus peaKkUMH. | OMOTeHHble W TIeTEepOreHHble pPEeaKklIHH. 3aBHCHMOCTD
CKOPOCTH TFOMOIEHHBIX peakLUui OT KOHLEHTpauuu (3akoH aeiictByrommx macc). Koncranrta
CKOPOCTH XHMHYECKOH peakiMH, ee 3aBUCHMOCTE OT TeMIIepaTypbl. DHEPris aKTUBAIHH.

Asnenne katanusza. Karanuzatopsl. [lpumeps! karanuTHyeckux npoueccos. [Ipeacrasnenue o
MEXaHH3Max rOMOIeHHOT0 H FeTePOTeHHOT0 KaTamu3a.

ObGparuMble  peakuud. XuMmHu4yeckoe paBHoBecue. KOHCTaHTa paBHOBECHS, CTENEHb
npespaieHys. CMeleHne XMMHYECKOrO paBHOBECHS MO ACHCTBHEM TEMIIEpaTyphbl H AaBICHHS
(koHueHTpauuu). [Ipununn Jle [latense.

Hucniepcusie cuctemsl. Konnounansie cuctemel. PactBopel. Mexanusm 06pa3oBaHus pacTBOPOB.
PacTBOpEMOCTE BeIIECTB M €€ 3aBHCHMOCTH OT TeMIIEpaTypsl M TIPHPOABI PacTBOPHUTENS.
Crnocobb1 BEIpakeHMs] KOHIEHTpPAIMM PacTBOPOB: MaccoBas J0JIs, MOJbHAas J0Jis, MOJSpHas
KOHLEHTpaus, oObemHas aoid. OTiauuume (U3MYECKHMX CBOHCTB pacTBopa OT CBOHCTB
pactBopuTens. TBepasie pacTBOpsl. Criiassl.

DNeKTPOIUTEI. PacTBOPHI 31EKTPOIHTOB. DIEKTPOIHTHYECKAS AUCCOLHALMA KHCIOT, OCHOBaHUH
u cojeil. KMCIOTHO-OCHOBHBIE B3aUMOJICHCTBHA B pacTBOpax. [IpOTOHHBIE KHUCAOTHI, KMCJIOTHI
Jlprouca. Awmdoreprocts. Koucranta mucconmanmuu. Cremens muccoumauunu. HMonHoe
npousBeaeHue Boabl. Bogopoausiit nokaszarens. ['naponns coneil. PaBHoBecne MeXly HOHaMH B
pactBope W TBepaod (aszoil. Ilpoussenenue pacrBopumoctd. OOpazoBaHHe IPOCTEHIIMX
KOMITJIGKCOB B pacTBopax. Koopaunaimontoe uucio. KoHcTanta ycTOHYMBOCTH KOMIIIEKCOB.
MoHHbIe ypaBHEHHUS peakiiuii.

OKHCIUTENIBHO-BOCCTAHOBHTEIBHBIC PEeakiUy B pacTBopax. OnpejeneHue CTeXHOMETPHYSCKHX
K03(p(QUIHEHTOB B YpaBHEHHUIX OKHCIMTEIbHO-BOCCTAHOBHTEIBHBIX peakuuii. CTanaapTHble
[OTEHLHAIbl OKHCIUTEIBHO-BOCCTAHOBHTENBHBIX peakudil. PAx cTaHaapTHBIX 31E€KTPOIHBIX
MOTEHIHATOR. DIEKTPOIN3 PACTBOPOB U pacIiaBoB. 3akoHbI anekTponnza Papajes.

Yacre 1. Diementsl 1 ux coeannenusi. Heopranunueckast xumusi

AGHTYpHEHTB! I0/DKHBI Ha ocHoBaHuM [leproamveckoro 3akoHa JaBaTh CPaBHHTEJBHYIO
XapaKTePUCTHKY 3€MEHTOB B Ipylrax M Iepuojax. XapakTepuCTUKa JIEMEHTOB BKIIIOYAeT:
MEKTPOHHBIE KOH(PUIYPALMK aTOMA; BO3MOIKHbIE BAIEHTHOCTH M CTENEHH OKHUCIICHUS JIeMEeHTa
B COEIMHEHUsIX; (POPMBI MPOCTBIX BEILIECTB U OCHOBHBIE THUIIBI COSAMHEHUH, UX (u3nUecKue u
XHMHYECKHE  CBOiicTBa, 1abOpaTOpHbIE MW  MPOMBILUIEHHbIE  CIOCOOBI  NOJTYYEHHS,
pacrpoCTpaHeHHOCTh 3€MEHTA W €ro COeAMHEHHH B MpPUpPOJE, MPAKTHYECKOE 3HAUYCHHE U
obnacti npuMeHeHHs coeauHeHud. [IpH ONMHCaHWM XUMHYECKMX CBOMCTB JO/DKHBI OBITh
OTpakeHbl PEaKIMH C YYacTHEeM HEOPraHWYeCKHX M OPraHWYeCKHX COCIHHEHHH (KHMCIOTHO-
OCHOBHBIE M OKHCJIMTE/IBbHO-BOCCTAHOBHTE/IbHBIE IIPEBPAllEHHs), @ TakKKe KayeCTBEHHBIC
pEaKIHH.

BO,'JOpO,Il. H3zoTtomnsl BOI0pOId. CoenuHeHus BoJgOpoda € METalllaMH W HeMeTallllaMH. Bona.
I'lepoxcun BOOOpPOIA.



["asorensl. ra..’IOI"eHOBO,I[OpO,HbL ['anorenuab. Kchoponco,uep)KamHe COoeIMHEeHHs XJIopa.

Kucnopon. Okeunbt u nepokcuabl. O30H.

Cepa. Ceposonopon, cynbbuast, nomucynbduasl. Oxcuast cepsl (IV) u (VI). Cepuucras u
CEepHas KHCIIOTBI H X conu. D(upbl cepHOit KHCIOTEL. THOCYIb(hAT HATPHS.

A30T. AMMHUAK, COIM aMMOHMS, aMUJbl METannoB, HUTpUAsl. OKCHabl azoTa. A30THCTas H
a30THAs KHCIOTHI X MX COMH. DOUPBI a30THOI KUCIOTBL

®ocdop. Pochun, dochuapl. Oxucasl docdopa (III) u (V). [anorenunsr pocdhopa. Opro-,
meta- ¥ audochopnas kucnorel. Oprodocdarst. Ddupst hochopHOit KHCIOTHL.

Vrnepoa. HWzotonsl yraepona. Ilpocreifiine yrieBoZopoabl: MeTaH, 3THUJIEH, Al€THIIEH.
Kapbunpl kampums, amomunust u okenesa. Oxcuzasl yriepoma (II) u (IV). KapGonusl
MEePeXONHBIX METALJIOB, YTO/IbHAs KHCIIOTA U €€ COJIH,

Kpemnnii. Cunan. Cusmn maraus. Oxeuna xpemaunst (IV). KpeMHHBEIE KUCITIOTbI, CHITMKATHL.
bop. Tpudropua 6opa. Opto- n retpabophas kuciaoTel. TerpabopaT HaTpHS.

bnaropoaubie raset. [Ipumepst coeAHHEHUH KPHIITOHA H KCEHOHA.

[I{enounble MeTamibL. OKCHABL NEPOKCHABL, TMIPOKCH/IB! H COJIH IIEJIOYHBIX METALIOB.

[[lenoynozemensHble MeTambl, Oepriauii, MarHWI: WX OKCHIbL, THAPOKCHUABI U COJH.
[Ipencrapnenne 0 MarHHHOPraHUYECKUX COSTUHEHUAX (peakTHB I puHbApa).

AJTIOMHHHH. OI(CH,H,, THAPOKCHO H COJH alFOMHHHSA. KOMHHCKCHBIC COCOHHEHUA AalKOMHHHA.
IIpencrasnenns o6 alnoMoCHIHKaTaXx.

Mens, cepebpo. Oxcuast mean (I) u (II), oxcun cepebpa (I). I'mapooxcun memu (II). Comu
cepebpa u Meau. KoMmekcHble coelnHeHus cepedpa u Me/Iu.

[{unk, pryTs. OKcHabI HMHKA U PTYTH. | MAPOKCH] LIMHKA U €0 COJu.

Xpom. Oxcuasl xpoma (1I), (III) u (VI). I'mapooxeuast u comu xpoma (II) u (III). Xpomarsr u
auxpomatel (VI). Komnnekcubie coeannenus xpoma (I1I).

Mapranen. Oxcuasl mapranua (II) u (IV). I'mapooxenn u conm mapranna (II). Manranar u
MepMaHraHaT Kaius.

Kenezo, kobanet, HuKenb. Oxcuant xenesa (1), (ID)-(111) u (III). I'MapoKCHABI U COJIH Kejesa
(I) u (I1I). deppatsr (1I1) 1 (VI). KomnnexkcHsie coenunenus xenaesa. Coad U KOMIIEKCHBIE
coennHenus kobdansta (I11) u Huxens (II).

Yacre 1. Oprannueckast Xxumust

XapakTepuCTHKa KakJOro Kjiacca OpraHWYeCKHX COEWHEHHH BKJIIOYAET: OCOOEHHOCTH
3EKTPOHHOTO M MPOCTPAHCTBEHHOrO CTPOCHHS COeMHEHHH MaHHOrO Kjacca, 3aKOHOMEPHOCTH
M3MEHEHUS (PUBNYECKUX U XUMHUYECKHX CBOMCTB B TOMOJOTHYECKOM Psi/ly, HOMEHKJIATYPY, BUJIBI
M30MEPUH, OCHOBHBIE THIBI XHMHYECKMX peaklUuii M HMX MexaHu3Mbl. XapakTepuCTHKa
KOHKPETHBIX COEJMHEHMI BKIOYAeT (pU3MYeCKHe ¥ XMMHUYECKHe CBOMCTBa, naboparopHbie H
NPOMBIIIJIEHHBIE CIOCOOBI MoJydeHus, obnacTH npuMeHeHus. llpy ONMUCAHHM XHMHYECKHX
CBOHCTB HEOOXOAMMO YYHTBIBATH Peaklliu C YYacTHeM Kak pajukaja, Tak H (QyHKIHOHAILHOH
rpyMIbL.

CTpyKTypHass TeOpds KaKk OCHOBA OpPraHM4YecKodl  XuMuH.  YIJIEDOAHBIH  CKeJeT.
dyukuuoHanpHas — rpynna.  [omosornueckme  panel.  MsomepusA:  CTpyKTypHas H
npoctpaHcTBeHHas. [Ipencrapnenne 06 onTHYecKo# H3oMepHH. BiaumHoe BiIMsSHHE aTOMOB B
Mosekyie. Kimacendukanus opraHiueckux peakiui o Mexanu3my 1 3apsjly akTHBHBIX YaCTHIL.



Anxansl 1 nuknoankansl. Kondopmepsr.
Ankenbl 1 nuKnoankeHsl. ConpsyKeHHbIC TUEHBL.
Ankunpl. KacenoTHsie cBolicTBa AJIKHHOB.

ApomaTtuueckue yriepoaoponas! (apensr). benzon u ero romomnoru. Crupon. Peaxuuu
apOMaTHYECKOM CHCTEMBI M  YINIEBOAOPOAHOro paaukana. OpueHTupyrouee aeiicteue
3amectuteneit B OenzonpHOM Koiblie (opueHtants! [ i I pona). ITousiTre 0 KOHIEHCHPOBAHHBIX
apOMaTHYECKUX YIJIEBOAOPOIAX.

FMOFGHOHPOHBBOHHBIG YIJIEBOJIOPOOOB:  AJIKHII-, apHjil-, H BHHHITIalIOrCHHIBI. Peaxium
3aMCIICHHA U OTHICIIIICHHA.

CrnupThl NpocThie H MHOrOAaTOMHbIe. [lepBUYHbIe, BTOPHYHbBIC H TPETHUYHBIE CIUPTHL DEHOIBbI.
[IpocThie 3¢upEL

KapOoHuibHEIE COEOMHEHMS: aNbIeruAbl M KeTOHBI. [lpelenbHble, HeNpeaesibHbIE H
apomaTuyeckue anbaeruibl. [IoHsiTue 0 KeTo-eHOIBHOM TayTOMEPHH.

KapGonosble xucnorsl. [lpeaenvHeie, HempeaenbHbIE H apOMaTHYECKHE KHCIOTHI. MOHO- H
nuKapOOHOBbIE  KHCJIOTHL  [lpous3BojaHbie  KapOOHOBBIX ~ KHCJIOT:  COJNHM,  aHTHAPHJBL,
rajoreHaHruapuabl, CI1oKHbIE 3QUphL, aMuabl XKupsl.

HHT].'JOCGCI[H HCHHA: HHTPOMCTAH. HHTp063H30J’[.

AMHHEL. AHH(D&TH‘-IECKHE H apOMaTH4YCCKHEC aMHHBbIL. HepBHque, BTOPHYHBIE H TPETHYHBIC
aMuHel. OCHOBHOCTEL AMHHOB. Licf'.‘TBepTHI-IHI:»IG dMMOHHEBLIE COJIH H OCHOBaHHS.

["anoren3amerieHHble KACA0Tbl. OKCHUKUCIOTHI: MOJIOYHAsl, BHHHAs M CATMIMIOBAsS KHUCIOTHI.
AMMHOKHCIOTBI: [JIMIMH, @IaHWH, UUCTEHH, CEepHH, (QeHWIanaHuH, THPO3HMH, JU3HH,
riryramuuoBast kiucnota. [lentuast. Ipeacrasnenue o cTpykType OenKoB.

Yrnesoael. Monocaxapuael: pubosa, ae3okcmpubosa, rmokosa. ¢pykrosza. Lukinuueckue
¢opmbl MoHOcaxapuaoB. [ToHsiTHE O MPOCTPAHCTBEHHBIX M30MEpax yriaeBojoB. Jlucaxapuuibl:
ne1n001o03a, ManbTo3a, caxaposa. [Tonucaxapuasl: kpaxman, Lelo03a.

HI"IppOJ'[. HHpHﬂHH. HHPHMH,&IHHOBBIG W IIYPUHOBBIE OCHOBaHHA, BXOOAIIAE B COCTaB
HYKJICHHOBbLIX KHCJIOT. HpeﬂCTﬂBHeHPle 0 CTPYKTYPEC HYKIICHHOBBIX KHCJIOT.

Peaxinu MOTHMEPH3allHH H IMOJTHKOHIASHCAIIHH. OtnenpHbie  THIIEI BBICOKOMOJIEKY IS PHBIX
COETUHEHHN: MOJIUI3THIIEH, MOJHITPOITHIIEH, TIOJIUCTHPOI, NOJIHBUHHIIXJIOPH I,
HO;’IHTGTpﬂ[{JTOpDTHﬂeH. Kay4yKH, COIIOIHUMEDDI, cbeﬂon-(bopmaﬂmemnﬂme CMOJIBI,
PICKYCCTBCHHBIE H CHHTCTHYECKHEC BOJTOKHA.
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