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1. MosicHUTEJILHAS 3aNIMCKA
[Iporpamma coctaBieHa B COOTBETCTBUM ¢  TpeOoBaHusMH  (eAepalbHOTO
rOCyIapCTBEHHOTO 00pa30BaTEeNBLHOTO CTaHAapTa CpeAaHero (MoJaHoro) obmiero obpa3oBaHUs U
npeaHadHadycHa i MOATOTOBKHU K BCTYIHTCIBbHOMY UCIIBITAHHWIO IO XUMHWHU. BCTYHI/ITGJIBHOG
HCIIBITAHUC TPOBOAUTCA B BUAC TCCTOBOI'O MMCbMCHHOI'O 3K3aMCHA Ha PYCCKOM SA3bIKE.
BCTYHI/ITCJII)HOG HCIIBITAHUC TPOBOAUTCA B BUAC: TECTOBOI'O NMCbMCHHOT'O 5K3aMCHaA.

Dopmul nposedeHUn 6CIMYRUMENbHBIX UCNbIMAHUIL

[TuceMeHHBIN 3K3aMEH MPOBOJMUTCS B BUAE TECTUPOBaHUSA. [l ompenesieHusl KadecTBa
3HaHUHM, UCIOJB3YIOTCS TECTOBBIE 3aJaHMs 3aKPBITOrO Tuma (Mpeyiaraercs BbIOpaTh
MPaBUJIbHBI OTBET M3 HECKOJBKUX BO3MOXKHBIX) M 3aJaHHUSI C Pa3BEPHYTHIM OTBETOM.
PasznoypoBHeBasi  BcTymuTenbHass paboTa MO XUMHUU COCTABJIEHA C YYETOM IPUHIIUIIOB
BapUaTUBHOCTU U MU (PEepeHInPOBAHHOTO MOAX0/1a K O0yYEHUI0 U KOHTPOJIIO 3HAHUM, YMEHHI
Y HaBBIKOB aOWUTYpHEHTOB. 3a/laHMsl TIEPBOTO M BTOPOTO YPOBHS CJIOXKHOCTH COOTBETCTBYIOT
(dheneparTbHOMY TOCYIapCTBEHHOMY CTaHAAPTy 1O XUMHUH.

Kpumepuu ouenxu 3nanuii nocmynaoujux

BerynurensHoe  ucmbITaHWE 1O XWMHUHM BKIOYaeT Tpu Onoka 3amanuii (A, B, C),
pa3IUYaIoNIecs 10 YUCITY 3aJaHul, UX COACPIKAHUIO M CTETICHHU CIIOKHOCTH.
brox A (wacte 1) cocrout u3z 16 3amanuii (3amanust Ne 1 - Ne 16,) — 3aganus ¢ BeIOOpOM
OJIHOTO W3 YETHIPEX MPEIOKEHHBIX BapHaHTOB OoTBeTa. OIEHMBAETCA Kaxa0e 3aJaHue B 2
Oamna.
biok B (uacts 2) cocrout u3 11 3amanuii (3amanust Ne 17 - Ne 27), Ha KOTOpBIE HY’)KHO JaTh
OTBET B BUJIE YMCJIA, ITOCICAOBATEIILHOCTH IUGP WK 3aJlaHus Ha COOTBETCTBUE. OlIeHMBACTCs
Kakzoe 3amaaue B 4 Oaia.
biok C (wacth 3) comepuT HamboJiee CIOXKHBIC 3aJaHus MO OOIel, HeOPraHUYECKON U
OPraHWYECKOW XHMHH, KOTOpbIE TPEOYIOT MOJHOTO Pa3BEPHYTOTO OTBETAa M COCTOHWT W3 3
3aJaHui: 2 —X pacyEeTHBIX 3a/a4, [[EMOYKHA MPEBPALICHHUI - HATMCAHUS PEAKIIUM HA XUMUYECKHE
CBOMCTBA BEIECTB.
Jlannas pabota onenuBaetcs B 100 6amioB. 3aganus yactd A olleHUBAIOTCS B 2 6au1 (Bcero
32 Gaina).
3ananus yactu B B 4 Gama, Bcero B yactu B MoxHO nosryunts 44 6amna u 3aganus yacta C
(6amna) — 28, 29 — 7 6amwr; 30 — 10 Gana.
[Ipu onenuBanuu oTBeTa B 4acTu C OIEHUBACTCS HE TOJIBKO MPABUILHOCTH BBITIOJTHCHHS
3a/1aHusl (MAaKCUMaJIbHBIN 0ajuT), HO M OTACJIbHBIC ATAIbl U AJICMEHTHI.
[Ipu perennu 3a1auu OIEHUBAIOTCS CIEAYIONINE MIATH:
1) HamucaHue ypaBHEHHI peakiuii — 2 Gasia;
2) pacyer KOJIMYECTBA BEIECTB M pPacueT MaccChl BemmecTs — 1 Gain;
3) ompezenacHre Macchl pacTBopa — 2 6ain;
4) ompeneneHre MacCOBOM J0IH — 2 OaJl.
Hroro —7 6amnos.
[Ipy BBINIONIHEHMM LENOYKH MPEBPALIEHUN KaXKI0€ YpPaBHEHHE XUMUUYECKOW pEeaKlHUH
orieHuBaercs B 2 6amn - (10 6amioB).
Hroro 10 6anioB.
[IpoAOmKUTENBHOCTD BBINIOJHEHHS TecTa — 180 MUHYT.



Il. Conepsxanue nporpamMmbl

Ne Ha3Banue Tem O0s13aTeIbHBIE MUHMMYM COJ€PKAHUS IIPOTPaMMBbI

101 (pa3zaesioB)

1. OO0mas xumus. [lonsiTHE O Mosekyne, aroMe, XHUMHUYECKOM D3JIEMEHTE.
Baxueiimue OtHocuTenbHBIE aTOMHBIE U MOJEKYJsIpHble Macchl. KomuuecTBo
KJIACCHI BemectBa. Monb. 3akoH u uucio ABoraapo. MouspHas wacca,
HEOpPraHu4ecKUux MOJISIDHBI  00beM. 3aKOH IIOCTOSIHCTBA COCTaBa. Xumuyeckue
coeuHeHHuil (GhopMyIBI M pacyeThl IO HUM. PacyeTsl Mo XUMHYECKHM YPaBHEHUSIM.

Crpoenne aroma. Mogenu aroma Pesepdopma wu  bopa.
KopnyckynisipHO-BOJIHOBOM ~ Ayajdu3M  MHKpPOYACTHLL. N3oTomnsl.
Amnotponusi. IloHATHEe O paaMOaKTHUBHOCTH. SIJepHBIE peakiuu.
ATOMHBIE OpOWTAIM W TPUHIHUIBI WX 3aMOJHEHMs. JIEKTPOHHBIE
(hopMysIbl aTOMOB U HOHOB.

OcHOBHbIE THUIBI XUMHUYECKOM cBsi3u. KoBajeHTHas CBs3b
(monsipHas u HemossipHas). J[Ba MexaHu3mMa oOpa3oBaHMs KOBAJECHTHOM
cBs3U. [lonspHOCTH CBSI3M U MOJSIPHOCTH MoOJieKys. [IpocTpancTBeHHOE
CTpO€HHE MOJeKyl. MexaHusmM oO0Opa3oBaHHs HMOHHOW  CBS3H.
Mertannuueckas cBsi3b. BuIbI MEXMOJEKYISIPHOTO B3aWMOJICHCTBUS,
BOJIOPOJIHAS CBA3b. [WI CBSI3W W TOJIOKEHHE DJEMEHTa B
MEePUOIUYECKON CHUCTEME. ArperaTHble COCTOSIHUSI BEHIECTB. ATOMHBIE,
HMOHHbBIE, MOJIEKYJISIPHBIE U METAIINYECKHE KPHUCTANINYECKHE PELIETKH.
CBOMCTBa BENIECTB C PA3ITMYHBIM THUIIOM PEIIETOK.

CKOpOCTh XMMHUYECKUX PEAKIUA B T€TEPOr€HHOM U TOMOTEHHOMN
cucremax. DakTophbl, BIUAIONINE HAa CKOPOCTH TOMOTE€HHOW DPEaKIIHMH.
3akOH JIEWCTBUA MacC. OHEprus aKTUBAaIMU. [ OMOTEHHBIH U
rereporeHHblii katanu3. OOpaTumble U HeoOpaTUMblE pEaKIUu.
Xumuueckoe paBHOBecue. KoHCTaHTa XMMHYECKOTO pPaBHOBECHSL.
@akTophl, BIUAIOLME HA CMELIEHHE XUMHUYECKOIO pPaBHOBECHS.
[Mpunuun Jle Ilarense. TeruoBod 3(h(EKT XUMHYECKOH peaKIuu.
DK30TepMUYECKHe U SHAOTEpMHUUYECKUE peakinu. 3akoH ['ecca.

Oxkcuapl, OCHOBaHHUA, KUCIOTH, coiu.  OmnpeneneHue.
Knaccudukanus. CriocoObl UX MOJTY4YeHHs] M XUMHYECKHUE CBOMCTBA.
I'enernueckast cBsi3b MEXIy KilaccaMH HEOPraHMYECKUX COEIUHEHUH.
Tabnuia pacTBOPUMOCTH KHUCJIOT, OCHOBAaHMW M CcoJied B BOJE.
[IpencraBuTenu KUCIOT: cepHas, coyisHas W a3zoTHas. lloHarue o
KayeCTBEHHbIX  peakuusx. Huaukatopel. VI3MeHeHHE  OKpacku
WHAUKATOPOB. AM(OTEPHOCTD.

Boma wu ee cBoiictBa. AMQOTEpHOCT, BOJBI. PacTBOpHIL
Knaccudukanus pactBopoB. WieanbHble M peajbHbIE PAaCTBOPHI.
PactBopumocts.  Ilpomeccsl, mpoTexaromue @pU  PacCTBOPEHUMU.
PacTBopenne W  KpucTaJuM3alMs ~ Kak ~ 0OpaTHMBIM  mporiecc.
HacepllieHHble, NEpeHACHIIEHHbIE W HEHACBILICHHBIE  PACTBOPSI.
TennoBble 3¢dexTsl pacTBopeHus. KoHIeHTpauus pacTBOpOB U
cnocoObl ee BbelpakeHuss. TOJ[. OcHoBHble mnonoxenus TO/I.
OneKTpoauTsl U HedNeKTpoiuThl. CreneHp auccounanuu. KoHcranTa
mcconanuu. CUIbHBIE U CTa0ble 3JEKTPOJIUTBL. DIEKTPOIUTHUECKAs
muccouuanus Boabl. MoHHOe mpounsBeneHue BoAbl. BoxopoaHslit
MI0Ka3aTeab M PEaKLus Cpenbl. HoHHbIE  ypaBHEHMs pEaKLHUM.
I'maponus couen.

Knaccupukammmss OBP. CreneHb  OKHCIGHHS — DJEMEHTA.
Baxknelimue okucnurenu u BoccraHoButenu. Ilponeccel okucnenus u




BOCCTaHOBJNieHUsA. Brnusnue cpeast Ha HampasieHue OBP. Meron
NIEKTPOHHOTO  OamaHca. MeToJ HMOHHO-AIIEKTPOHHOTO  OayaHca.
lanpBannueckuil 3neMeHT. Psn HanpsKeHUsT METaIOB. DJIEKTPOJIM3
pacTBOPOB M PACIUIABOB AJIEKTPOJIUTOB.

Heopranunueckast
XUMHS

XuMus S-3JIEMEHTOB

Crpoenue aToMa BOJIOpOJA U MOJIOKEHUE BOJOPO/IA B MEPUOAN-YECKOM
cucteMe asneMeHToB. Du3nyeckue W XUMUYECKHE CBOWCTBA BOJOPOJA.
Hucconmanusi Bogopoaa B ra3oBod (aze. AncopOuusi MOJIEKYISIPHOTO
Bogopoga. CrnocoObl monydeHHs Bojopoaa. DU3MOIIOTHYECKOE
JielicTBUE BoAOpoaa. BomopoaHble COEAMHEHUS S- W P-METAUIOB U
HEMETAJUIOB:  TUIPUABl METAUIOB U OJJIEMEHTHUIBl  BOJOPOJA.
Mertannnueckue (MeTtayonoao0Hsle) ruapuabl. VX kinaccuduxarms,
MEPEMEHHOCTh COCTaBa, 00JACTH TOMOTEHHOCTH, TIPUPOJIA XUMHIECKOMN
CBSI3W, CTENEHU OKHUCJICHUS BOJOPOJAa B HUX, NPUUYMHA BBICOKOM
9JIEKTPO- M TEIJIONPOBOJHOCTH, BBICOKAsl TOJBIXKHOCTH BOJOPO/IA,
obmue ¢Qusmyeckue u xumuueckue cpoiictBa. Boma. CocrtaB u
JJIEKTPOHHOE CTpOeHHWEe MOJIeKynbl Bojabl 1o merony BC u MO.
Accommanius  Mosiekya Boabl. CTpyKTypa BOJBI B Ta3000pa3HOM,
KUJKOM M TBEPJIOM COCTOSIHUHM. DU3NUECKHEe W XUMHUUYECKHE CBOWMCTBA
BOJIBI: TEPMOJMHAMHUYECKAss W KHHETHYECKash YCTOWYMBOCTH BOJIBI,
JBOMCTBEHHOCTh OKUCIUTEIHLHOBOCCTAHOBUTEIIBHBIX CBOWCTB BOJPI,
Boja kKak amdosmt. [IpoTonuTHdeckue MpoIecchl ¢ y4acTUEM BOJIBI.
AHOMaJIMU TBEPAOH U KUIKOHN BOJbI (IJIOTHOCTh U €€ 3aBUCUMOCTH OT
TEMIEPaTyphl, TEMIEPATYPhl IIJIABICHUS U KUIEHUS, TEINIOEMKOCTb) U
UX CBSI3b CO CTPOEHHEM M pa3pylIeHHEM KapKacHBIX CTPYKTYP BOJBI.
lunpatel ¥ KpUCTAIJIOTHApPAThl HEOPraHWYECKHX BellecTB. Boma B
npupose. Ponb Boapl B OGMosorndyeckux mpoueccax. JKectkas u Msarkas
Boja. IIpoGnema uwmcroit Boabl. CrocoObl OYMCTKH BOJBI. Tskemas
BOJa, crmocoObl ee TMOJy4yeHHus, CBOHCTBA MW  IPUMEHEHHE.
®dusnosornyeckoe AeUCTBHE TsDKeIoW Boabl. OOIIas XapakTEepUCTHKA
9JIeMEeHTOB mnoArpynmbl. [IpuunHbl 0COOBIX CBOWCTB Oepwiuivs U
MarHus. bepuimii 1 MarHuii Kak npocTele BemecTBa. CpaBHEHUE UX
(bu3MUeCKUX U XUMHYECKUX CBOMCTB. CpaBHUTENbHAS XapaKTepUCTUKA
UX BOKHEHIINX (U3NYECKUX M XUMHYECKUX CBOMCTB. Ponb Oepuiuius B
aTOMHOM U 0O0OpoHHON TexHuke. CpaBHUTENIbHAs XapaKTEPUCTUKA
XapaKTePUCTHUECKUX COCOUHEHU Oepuiius M MarHusi: THIPHUJIOB,
TaJIOTEHUJIOB, OKCHUJIOB, HUTPUAOB, THAPOKCUIOB, COJEH Ba)KHEHIIHX
KUCHOT: cynb(daroB, HuUTparoB. KomruiekcooOpa3zoBaHHEe B XUMHHU
Oepuwtus ¥ MarHus. [I[pUyuHBI MOBBIIEHHONW CKIIOHHOCTH OEpUILIUS K
oOpa3oBaHui0 KOMIUIeKCOB. CTpoeHHe aMMHH-, akBa-, I[MaHO-,
THUOIIMAHO-, TUIPOKCO-, KapOOHATO-, HUTPATO-KOMILJIEKCOB OCpUILIHSL
CpaBHUTENbHAS YCTOMYMBOCTh KOMIUJIEKCOB OEpWIIUS M MAarHusl.
du3nonoruyecKasl posib CoequHeHn Oepuiuug u Maraus. [lonsTtue o
cTpoenun xnopodwumia. llleroyHo3emenbHbIE METaUIbl KaK MPOCTHIE
BelecTBa. VX BaxkHeimme Qu3MYeckrue M XUMHUYECKHE CBOICTBA,
NOJIy4eHHE. XapaKTEPUCTUUYECKUE COEOUHEHUS IIEJIOYHO3EMENIbHbBIX
METAJIJIOB: THAPHUABI, TalOTEHUABI, OKCUABI U TUIPOKCUIBI, CYIb(OUIBI,
MMHUKTOTCHU]IBI, KAapOWAbl IIETOYHO3EMENbHbIX METAJJIOB, COJH
BaXHEHUIINX OKCOKHUCIOT (Cyab(aTbl, HUTPAThl U HUTPUTHI, (PocdaTsl,
kapOoHatel). WX cocrtaB, CcTpoeHHe, BaXHeWIWe ¢QuU3NYecKue U
XUMUYECKHE  CBOMCTBa, mnojydeHue. [lepokcuapl  marHuss ©
1IEJI0YHO3EMEIIbHBIX MeTaJIoB. [loslyueHne Kkpucramuioruapara HUTpaTa




OepwiuTuss W3 PAcTBOPOB U 0OE3BOAHOTO HHUTpaTa OCpuiuius U3
0€3BOJHBIX XJOPUAOB. JKECTKOCTh BOABI M CHOCOOBI €€ YCTpaHEHHS.
dusnonoruyeckast pojib HOHOB KaJbIHsl, CTPOHLNUS, Oapus. Ousnueckue
U XUMHUYECKHE CBOICTBA, TIOJIyY€HHUE, TPUMEHEHHE IIEIOUYHbBIX
METaJ/NIOB. AMajbraMbl IIEJIOYHBIX METAUIOB. XapaKTepUCTUUYECKHE
COCIIMHEHUS: TUIPUJIBI, OC3BOJHBIC TAJOTCHU/IBI, OKCHUJIBI, TIEPOKCHIBI,
HAQ/IMEPOKCUIBI  CYIIEPOKCHIBI)  O30HHWJBI, CYIb(QUABI, HHUTPHUJIEI,
dbochumpl, KapOWIBI, CWJIHIHILL, COJH OKCOKHCIOT. OKCUABl H
TUAPOKCUABI  IIEJIOYHBIX MeTauloB. MX crpoeHue, BakHeHIne
¢u3nvyeckne M XUMHYECKHE CBOICTBA, IOJIyYeHHE W TPUMEHEHHE.
lamorenuapl ¥ cyab(GUABl MIETOYHBIX METAIUIOB. [ MAPUABI MIEITOYHBIX
MetamioB.  Okcocosnn, oOpasyeMble  IIEJOYHBIMH  METaUIaMH:
KapOOHaThl M TUAPOKApOOHATHI, HUTPAThl M HUTPUTHI, (ocdarsl,
cynbutrel u cynabdarel. KomruiekcHbie coenuHeHus, oOpa3yembie
anemMeHTamMu moArpymnmnbl  [A. 3HadueHHMEe COEAMHEHHH IIEIOYHBIX
METaJJIOB JJISl JKUBBIX OpraHu3MoB. COOTHOIIEHHE COJIEH ILETOYHBIX
METaJUVIOB B opraHu3zme. Kanmil kak OJWH W3 OCHOBHBIX 3JIEMEHTOB
nutanus pactennid. Kanuiiaeie ymoopenus.

XHUMHUS P-3TIEMEHTOB

OnemeHTsl ThaBHOW moxarpymmsl  VII  rpymnmel OnemeHnt  ¢grop.
Xapakrepuctuka snemeHta. dtop - mpocroe BemecTBO. CTpoeHue
Monekyn ¢rtopa mo MBC u MMO. Ousndeckne ¥ XUMUUYECKHE
cBoiictBa (ropa. Peakiusa ¢ropa ¢ BOAOPOJAOM Kak MpUMEp IIETTHOM
pa3BeTBIeHHON peakuuu. [IpoaykTel peakiuu ¢Topa C BOJIOM Kak
pe3yibTaT  CHCTEMBI  MOCIEAOBATENbHO-NIAPAIEIBHBIX  PEAKLUN.
Crioco6sI momydeHust propa u Mepbl O€30MMACHOCTH TIPH €T0 TOJTYYCHUH.
Coemunenus ¢ropa. dropoBomopoa. Ero crpoenne mo BC u MO.
Ouznyeckue U XUMHYECKHE CBOMCTBA (hTOPOBOIOPOTA U €r0 BOJIHOTO
pacTBopa: IIaBUKOBOM KUCIOTHL. COCTaB MPOJYKTOB CaMOJAMCCOLUALINN
(dbTopoBOIOPOAA M €ro JUccoLUanuu B BogHOU cpene. ComocraBieHue
KOHCTAHT paBHOBecUs ImporeccoB camoauccounanuu HF wu  ero
JICCOLIMAllMM B BOJHBIX pactBopax. ['mapodropua-uonsl. OTOpUIbL.
3aBUCHMOCTh THIA CBSI3U U CBOMCTB (PTOPHUIIOB OT MPHUPOBI IJIEMEHTA,
oOpa3yromiero ¢ropun, U ero cremneHu okuciaeHus. VM3mMeHeHue Tura
CBS3M, CTpoeHUs (GU3NYECKUX U XUMHUYECKUX CBOWCTB (TOPUIOB
3JIEMEHTOB B MAaKCUMAaJIbHOM CTENEHU OKHUCIIEHHS BJIOJIb MO MEPHOJAM.
®dusznonoruyeckoe JAeicTBue coenuHeHuit ¢rTopa. Hampaienus
npuMeHeHus ¢GTopa U ero coeauHeHWil. Xiop. XapaKTepUCTHKa
37eMeHTa. ATOMHBIE 4YacTHIBl: aToM, aHUOH, KaTuoH. IIpocroe
BEIIECTBO XJIOP: CTPOCHHE Ta3a U KUAKOCTH, KPUCTAILTHUECKON (OpPMBI
u  ¢usznueckue cBoiictBa. OObBSICHEHHE PA3TUYHOTO  BIIMSHUA
TEMIIepaTypbl Ha PAaCTBOPUMOCTH XJIOpAa U JPYrHX TaJOr€HOB B BOJIE.
XuMuyeckue cBoicTBa xyopa. O0bsicHeHue 0oiee BHICOKOW MPOYHOCTH
cBs3u Cl- Cl mo cpaBHeHuto co cBs3bio F-F. Xnop xak okuciautens Ha
pUMEpe peakuil XJiopa ¢ METaJNIaMU MPU Pa3IMYHBIX TEMIIepaTypax,
HEMeTalllIaMH, CJIOXHBIMU BemlecTBaMu. OOBsICHEHHE CIOCOOHOCTH
XJIopa K peakuusM JUCMYyTalluM Ha IpUMEpEe aHalu3a AuarpaMMbl
Jlatumepa. IlpuynHa HEOOpPAaTHMMOCTH peaklIMil AUCMYTAIMH XJIOpa B
meno4uHoM cpeae. Xnopooaopoa. Ctpoenue mosuekyn no meroay BC u
MO. Crpoenne HCl B xuakoii u TBepaoi ¢aze. duznuueckue u
xuMuueckue corcrtpa. llonmydyenue xiopoBonopona. BoaHslii pacTBop
XJIOPOBOJOPOJA: XJIOPOBOJOPOIHASL KUCIIOTA, €€ CBOWCTBA, MOJIyYEHUE U




MpUMEHEHHE. XJIOpUIbl METAUIOB U HeMeTauioB. CpaBHHUTENIbHAs
XapaKTEepUCTHKA CBOMCTB XJIOPUJIOB S-, P-, d-amemenToB. KucnopoaHeie
COCIMHEHUS XJIOpA: OKCHJIbI, TUJIPOKCUIBI (KUCIOTHI), COMU. OKCHJIBI,
UX HOMEHKIaTypa, crtpoenne no MBC, oOmue ¢usuueckue u
XUMHYECKHUE CBOHMCTBa, crmocoOsl momydeHus. ClO2 u ClO3 kak
yCTOMYMBBIE MOJIEKYIIsSIpHBIE pagukanbl. Ctpoenue okcuaa xynopa (VII)
B mapax u tBepAou ¢aze. Okcuapl, oOpazyeMbie XJIOPOM KakK MpUMEp
BEPOSITHOCTHOT'O XapakTepa IMPOrHo3a CBOWCTB XMMHUYECKOIO 3JIeMEHTa
[0 €ro TMOJIOKEHUI0 B NEPUOAMYECKON cHCTeME U JIIEKTPOHHOMY
cTpoeHuto. OKCOKHMCIIOThI XJIOpa, UX HOMEHKJIATypa, COCTAaB, CTPOCHHE
no MBC, o0mue Qu3uveckne M XMMHUYECKUE CBOWCTBA KHCIOT H
pacTBOpoB KHUCIOT. VM3MeHeHHe XUMHUYECKUX CBOMCTB (yCTOMYMBOCTH
(Ha cBETY W B TEMHOTE), OKHCIUTEIBHBIX CBOMCTB, CIOCOOHOCTH K
JTUCMYTAIlNH, KHCJIOTHO-OCHOBHBIX CBOMCTB) B pany
KHCIIOPOACOAEpKAIIMX KUCIOT XJIOpa B COOTBETCTBUU C UX CTPOEHUEM.
Oxkcoxnopatel. Ctpoenue annoHoB o MBC. Tun cBs3eit B kpucrasiax.
Howmenxknarypa okcocomneit (IUPAC: Bapuant 1959 1. u COBpeMeHHBIN).
DU3NYECKUE U XUMHUYECKUE CBOMCTBA OKCOXJIOPATOB: TMIOXJIOPHUTOB,
xJiopaToB (OEpTOJETOBOM COJIM), MepXJoparoB. VX cpaBHHUTEIbHAs
TePMOJAMHAMHUYECKAsT U KHHETUYECKass YCTOWYMBOCTH. [lepxioparsl kak
cnabeie ocHoBanms bpencrena u Jlptonca. OKHCIUTETBHBIE CBOWCTBA
MepXJIOPaTOB, METACTAOMIBHOCTh TEPXJIOPATHBIX KOMIUJIEKCOB |
OTAaCHOCTh paboThI ¢ MepxiopaTaMu. XUMUYECKHE CBOIICTBA pacTBOPOB
OKCOXJIOpaToB. BrusiHue cpeibl Ha OKUCIUTENbHBIE CBOMCTBA XJIOPATOB.
®uU3MOIOTrUYECcKOe JAEHCTBUE XJIOpAa M €ro coeauHeHuid. HampaBienus
IIPHMEHEHHS XJI0pa U ero coeauHenuit. bpom. Mox. Xapakrepucruka
anemeHnToB. Ilpocteie BemectBa. X crTpoeHme, ¢usnueckue u
XUMUYECKHE CBOWCTBA, IosydeHHe. (COIMOCTAaBUTENbHBIA AaHAIN3
YCTOWYUBOCTH, OKHUCJIMTEIHHO-BOCCTAHOBUTEIbHBIX CBOIICTB,
CIIOCOOHOCTH TaJIOTEHOB U UX MPOU3BOAHBIX K JAUCMYTAllUd B BOJHOM
pactBope. bpomoBoopoa, nonoogopoa. dusnonoruueckoe aenucTBre
Opoma u Homa M ux coenuHeHuil. CpaBHUTENbHAs XapaKTepUCTUKA
XMMHUYECKUX CBOWCTB  TajOreHOBOJOPOJOB U HMX  PacTBOPOB:
YMEHbILIEHUE TMPOYHOCTU CBS3U, YBEIMYEHHUE BOCCTAHOBHUTEIbHBIX
CBOMCTB, YMEHBIIEHHE CHJIbBI KHUCIOT B BOJHBIX pacTBOpax.
JlabopatopHbie u MIPOMBIIITICHHBIE CHocoObI MOJTy4eHUS
raJIorTeHOBOIOPOAOB.  ['amoreHuabpl  MeTauloB ¥ HEMETaJUIoB.
KoBaneHTHblif xapakTep H MOJIEKYIIPHOE CTPOCHHE TaJOTeHHJIOB
HemeTaysioB. VOHHBI  XapakTep TrajJOreHUJIOB  MICNOYHBIX U
HIEIOYHO3EMENbHBIX ~ MeTauloB.  YcroiumBocTh,  OBcBoiicTBa,
KHUCJIOTHO-OCHOBHBIE CBOIICTBa raJIOTeHUIOB, aM(pOoTepHOCTh
rajioreHuJI0B Ha MpUMEpE rajoreHUuJ0B amtoMuHud. OTopua- xaopua-,
Opomua- W  HWoAMI-aHMOHBI B  pactBopax. CpaBHEHHE  UX
BOCCTAHOBUTEIBHBIX U OCHOBHBIX CBOMCTB. OcaauTenbHbIE CBOWCTBA
ranorenuoB. OkcokucaoTel Opoma u Hona. Homenknarypa. Ctpoenue.
HaubGonee BaxkHble (U3MUECKHE M XUMHUYECKHE CBOMCTBA. DJIEMEHTHI
rnaBHoi moarpynmbsl VI rpynmer O0mas xapakTepucTHKa 3JIEMEHTOB.
Kucnopoa. OOmas xapakTepucThka 5>JIeMeHTa. 30TOmHBIA COCTaB
pupoHOTo KHuciopoaa. [Ipocteie BemecTBa. ANIOTPONHUS KUCIOPOJa.
Jukucnopon u Tpukuciopos (030H). CriocoObl MOTydeHHs] KUCIOPOIa.
[Ipumenenue kucnopoaa B Meauimue. buosorunueckast posib KUCI0poaa.
Bonoponnble coenuHeHus kuciaopoaa. Bozma m nmepokcua BoAopona.




CrpoeHue mnepokcuia BOAOpOJa B Iapax M HKHUAKOM COCTOSTHUM.
@dusznyeckue M XMMHYECKHE CBOMICTBa IEpPOKCHAA  BOJAOPOJA.
Pasnoxkenne mnepokcuaa BOJOpPOJA KaK 4YacTHBIM Cloy4dal peakuuil
mucmyranuu. Ilosnydenue. IlpakThueckoe INpUMEHEHHE IIEPOKCHIA
Bojoposa. CoenuMHEHUs JJIEMEHTOB NEPUOJUYECKOM CHCTEMBI C
kucinopoaom. Kiaccudukanus u HomeHknatypa. OKCHIBI, TEPOKCUIBI,
HAANEPOKCUIBI (CyNEepOKCHUIbI), 030HUIbI. OKCUABI S- U PIJIEMEHTOB.
Crpoenue, puznyeckne U XMMHUYECKHE CBOMCTBA OKCHIIOB METAJIOB U
HEMETAJUIOB  Pa3iIM4HbIX THUNOB. CrnocoObl MOJy4eHUsI OKCHJIOB,
NEPOKCUIOB, cymnepokcunoB. Bo3ayx. CocrtaB BO3lyXa B CEIbCKOM
MECTHOCTU U TPOMBIIIJIEHHBIX 30HaX. [lOCTOSHHBIE M TE€pPEMEHHBIE
COCTaBHbIE YacTH Bo3ayxa. JKuIKMH BO3QyX, €ro CBOWCTBA WU
MpaKkTUUeCKoe ucnojab3oBanue. [Ipobrmema wymctoro Bo3ayxa. Cepa.
XapakTepucTuka JJIeMEHTA. Crpoenue Ss. Annotponus
KPUCTAJUTMYECKON cephl. PaBHOBecHs MeXIy pa3iaudHbIMUA (opMamu
ceppl. CoeauHeHuss cepsl ¢ BojopoaoM. CepoBOJOpOJI: CTpOEHUE,
¢dbuzmdyeckue u xuMuueckue cBoiicTBa. CepoBOIOpoa B TMPHUPOJIE.
[Tonyuenue cepoBoioposia: PU3NOIOTHYECKOE IEHCTBUE CEPOBOAOPOIA.
Cympdunel.  Krnaccubukamus.  BoccraHoBUTENBHBIE,  OCHOBHBIE
cBoiictBa. Peaknuu npucoenunenus. CyiabGuauoHsl B pacTBopax. Mx
XMMHUYECKHE CBOMCTBA (BOCCTAHOBUTENbHbBIE, OCAIUTENbHbBIE, YUacTHE B
peakuusix npucoenuHeHus). AMdorepHocTs cyabdunon. Kucnopoausie
coenuHeHus cepbl. CTpoeHHe HU3MMX OKCUI0B cepbl. Okcnp cepsl (IV)
- (usnueckne W XMMHYECKHE CBOWCTBA, B TOM 4YHCJIE OOpa3oBaHHE
komruiekcoB  SOp, mosyuenme. Oxcua cepsl  (VI): smekTpoHHOE
(br3YecCKne 1 XUMUYECKUE CBOWCTBA. XUMHUUYECKHE CBOWCTBA pacTBOpa
CcepHUCTON KHUCHOThI. [loiydeHue pacTBOpPOB CEPHHUCTON KHCIIOTHI.
Cynbdutel. Oneym. CoctaB. CTpoeHUE U- U TOJU- CEPHBIX KHUCIOT.
[IpaBuna oOpamieHuss ¢ KOHIEHTPUPOBAHHOW CEPHOM  KHUCIOTOM.
PacTBOpBI cepHOM KUCIOTHI. XMMHYECKUE CBOMCTBA PACTBOPOB CEPHOM
kuciotel. Cynbdarbl, CTpOEHHE, CBOICTBA KPHUCTALLIOB M PAcTBOPOB,
crnocoObl modyueHus cyabpatoB. KpyroBopor cepsl B mpupoe.
3HaueHWe CepHOM KUCIOTBI W ee coneil. I[Ipobimema oxpaHbl
OKpYXarollerl cpeabl U MPOU3BOJACTBO CEPHOM KUCIOTHI. OKCOAHHOHBI
cepbl. Tpu- u AUTHOHAT-, TUTHOHUT-, TUOCYNb(AT-, CYIb(UT-, CyIbdaT-
AQHUOHBI, CPAaBHEHUE UX CTPOCHMS, YCTOWUYMBOCTU, OCHOBHBIX CBOWCTB,
OKHUCJIUTETIbHO-BOCCTAHOBUTENBHBIX CBOUCTB. MHOroo0Opasue KHCIOT
Cepbl U €ro MPUUYUHBI.

VA.

Azort. Xapakrepuctuka sieMmenrta. lIpocroe BeniectBo: a3ot. Tun cBs3u
MEXIY MOJIEKYJIaMH W THUIl KPHUCTAIUIMYECKON PELIETKH B TBEPAOM
coctossHuM. Du3nyeckue CBOWCTBA a30Ta B pPa3HbIX AarperaTHbIX
COCTOSIHUSIX B COOTBETCTBHUM CO CTPOCHHEM €ro MOJEKYJI M THUIIOM
CBsI3€M Mexay HHUMU. XHUMUYecKHe cBoucrBa. [lomydenne wu
npuMeHeHne aszora. CoenuMHeHHs a3oTa C BOAOPOJOM: AMMHMAK,
TUApPA3UuH, TUIPOKCUIAMHUH, a30TOBOJOPOAHAS KHUCIOTAa. AMMHAK.
ONEKTPOHHOE CTPOEHUE U T€OMETpUs MOJEKyJ. [IporHo3 XuMuyeckux
CBOIJCTB Ha OCHOBaHUU CTPOEHMUSL: CHOCOOHOCTh K
JIOHOPHOAKLIEITOPHOMY B3auMOJIeHCTBUIO. CBS3M MEXKIY MOJIEKYJIaMHu.
dusnueckue U XUMUYECKHE CBOMCTBA, MOJydeHHE, (PU3MOIIOTHYECKOE
neiicreue. CtpoeHne katnoHa aMMmoHus B cootBercteuu ¢ MBC. Conun
aMMOHUSI: CTpoeHHe, (u3nuecKkue M XUMHMYECKHE CBOICTBa coJieit




aMMOHUS ¥ MX pacTBOpoB. lIpakTHyueckoe 3HaUCHHE aMMHAaKa U COJICH
ammoHusi. OOpa3oBaHMe aMMuaka B OHOXMMHYECKHX Mpoleccax.
Oxcuanl azora: N20, NO, N203, NO2, N204, N20s5. O06bsicHeHue
(U3NYECKUX CBOWCTB OKCHIOB B COOTBETCTBHM C HUX CTPOCHHUEM,
Azortucras xuciora. Hutputel. ®usznueckue u XUMHUYECKUE CBOMCTBA
HutputoB. llomyuenune wHutputoB. Tpuokconutpar (V) Bomgopoaa
(a30THAst KHUCIIOTA). DJIEKTPOHHOE CTPOCHHE U TEOMETPUS] MOJIEKYIIL.
CBsi3m  MeXay MOJEKylaMu. A30THas KHCIIOTa KaK BEIIeCTBO.
dusznueckue M XUMHUYECKHE CBOMCTBA OE3BOJHOW a30THOW KHCIIOTHI.
[Tonyyenue asotHoi kucinoTel. HampaBnenus npumeHenus. Hurtpatsl.
XHMMHYECKUE CBOMCTBA PACTBOPOB HUTPHUTOB. Poib a30Ta B KUBBIX
opranusmax. Kpyrosopor a3zora B mnpupoze. IIpobnema ¢uxcanun
atMocgepHoro aszora. Poilb MHUKpPOOPraHM3MOB B 3TOM IpoIlecce.
A30THBIE y10OpEeHMUSI.

®dochop kak anmeMeHT: obmras xapaktepuctuka. Dochop - mpocroe
BemecTBo. Asutotponus ochopa. CTpoeHre pa3IMUHbBIX aJUIOTPOITHBIX
Moupukauit (0emoro, kpacHoro, yepHoro ¢ocdopa). Ouzndeckue u
XUMUYECKHE CBOMCTBA 0enoro m KpacHoro ¢gocdopa B COOTBETCTBUH C
ux crpoenueM. [IpaBuna obpamienus ¢ 6enbiM pochopom. TokcnyHOCTH
oemoro ¢ocdhopa. Mepbl TPEAOCTOPOKHOCTH TpH pabOTe ¢ HHUM.
CrniocoObl  o6e3BpexkuBanus. CoenuHenust Qochopa ¢ BOJOPOJIOM.
®ochuH, AIEKTPOHHOE CTPOCHUE U T'€OMETPHUSl MOJIEKYJIbl, (hU3HUecKre
W XUMHUYECKHE CBoOWcTBa BemiectBa. OOpaszoBanme ¢dochuna B
onoxumuueckux Tmporeccax. Dochuasl metamnoB. Kiaccudukamms.
Baxneimme ¢usndeckue W XUMUYECKHE CBoWcTBa  (HoChUIOB,
00pa3oBaHHBIX S-, P-, d-3nemenTamu. bunapusie coemuHenus ocdopa.
Oxkcun pocdopa (II1) u okeun pocdopa (V). INamorennast hochopa (11I)
u (V). DaexkTpoHHOE CTPOCHHE MX MOJIEKYN B ra3oBoi ¢aze. CtpoeHue
KpuctayyioB. Pusznyeckue M XUMHYECKHE CBONCTBA OKCHIOB B
COOTBETCTBUU C UX cTpoeHHeM. OKCOKUCIOTHI docdopa, UX CTpOEHUE,
uzomepusi. CBsI3b CTPOCHUS KHUCIOT C UX OCHOBHOCTBIO U CHIIOM.
XapakTep HM3MEHEHUSI XHUMHYECKHX CBOHCTB B Py OKCOKHUCIOT
dochopa. Oprodocdarer. IlpakTuyeckoe ucnosb3oBanue dochopa u
ero coeauHenuii. Pons docdopa B mpupoae. @ochopubie yaroOpeHus.
MBILIbSIK, cypbMma, BHUCMYT. XapakTepucTuka  3JIEMEHTOB.
CpaBHUTENbHAS XapaKTEPUCTHKA CTPOCHUS, (PU3MUECKUX U XUMUUIECKHX
CBOMCTB MPOCTBHIX BeUIECTB. BoJOpOIHbIE COCIUHEHHUS MBIIIbSKA,
CypbMbl, BHUCMyTa. CpaBHUTENbHAs XapaKTePUCTUKA CTPOCHUS U
XUMHYECKUX CBOMCTB TaJIOT€HUIOB, OKCHJIOB U THIPOKCHIOB MBIIIbSIKA,
cyppMbl U BucMyta B creneHsx okucienus (III) u (V). Cynabhuast
MBIIIbIKA, CYPbMBI B BUCMYTa. DU3HOJIOTHYECKOE ACHCTBUE MBIIIbSKA U
ero coenuHeHui. [IpakTideckoe 3HaUEHUE MBIIIBSIKA, CYpPbMbI, BUCMYTa
U UX COCOUHEHUH.

DOnemeHTHl ThaBHOW moarpynmsl [V rpymmel OOmiasi xapakTepuCTHKa
9JIEMEHTOB. YTiepoi. YTiepoJl B MpHpoje. AJIOTPONUS Yriepoja.
CrtpoeHue amnoTpomHbIX MoaupUKaluid: anmasza, TpaduTta, KapOuHA
(monukymyneHa, noiauuHa), Gpymieperos. Creknoyriepon. [Ipumenenue
aKTUBUPOBAHHOTO yIJIsi B KadecTBe ajcopOeHTa. CpaBHUTENbHAS
XapakTepucThKa (pU3M4eckux cBOMCTB rpadura u anmasza. XUMUYECKUE
cBoiictBa yriepona. [loHsATHE O BOJOPOAHBIX COCIMHEHMSX YTIEpoJa.
KapOuner MerannoB, ux kimaccudukanus U oOmias XapaKTepHCTHKA.
XuMu4eckasi CBA3b B KapOugax MeTayuioB. DJEMEHTHIbl yriepoja:




teTparanoreannsl  DHals, mucynedun yriepoma (cepoyriepon). Mx
CTpOEHHUE, CBOICTBa, mosydenue. [lonsatre o ppeoHax. DKoJOrHIecKre
acreKThl mpuMeHeHus: GpeoHoB. KuciopoHsie coequHeHUs yrieposa.
CpaBHuTenbHasg Xxapakrepuctuka okxcuaoB yriepoma (II) u (IV):
CTPOCHHE MOJIEKYJ, (U3NYECKHEe M XHMHUYECKHE CBOMCTBAa BEILECTB,
noirydenune u mnpumenenue. Oxcun yriaepoaa (IV) B mpupone.
®otocunre3. Dusmonornueckoe nerctBue okcunpa yriaepona (I1).
[lepBas momous IpU OTPABJIEHUU YrapHbIM Ta3oM. OKCHI JUXJIOPHUA
yraepoaa (Qocren), kKapOOHUIIBI METAJLIOB, UX CTPOCHUE, CBOMCTBA M
noiydenue. PaBHOBecusi B pactBope okcuaa yriaepona (IV) B Boze.
I'uppar oxcupa yrnepoma (IV), mNpoayKTBl €ro JIUCCOLMALIUU.
TpuokcoxkapboHaT BojOpoAa - yrojabHas kuciaora. CTpoeHHE MOJEKYII.
VYcnosust cymiectBoBaHus BenlecTBa. KapOoHaThl M ruapoxapOOHATHI:
CTpPOEHUE AaHMOHOB; XMMHYECKas CBS3b B KpHCTaaX; QU3NYECKUE U
XMMHUYECKHE CBOMCTBA BEIIECTB M PAcCTBOPOB, MOJy4YE€HHE. 3HAUEHUE
KapOOHATOB B IPUPOJIE U B HApOJHOM X03siicTBe. KpyroBopoT yriepoaa
B npupone. Coenunenus yriepona ¢ azorom. Jumman. IlnanoBomopos.
Huanuasl. [{uanosas kucinora. [{uanarer. Tuonmanate! (poganust). Mx
CTPOEHHE, CBOMCTBA, ITOTYYCHHE.

XapakTepucTuKka 3J€MEHTa KpeMHHS. ATOMbl KpeMHMs. Kpemuuii -
MPOCTOE BEUIECTBO. AJUIOTpOnUs KpeMHUs. PU3ndeckue U XMMHUYECKHe
CBOMCTBA KpeMHHS (Sp>-MOAM(UKANuMs), MHOTydeHHe, MpPUMEHEHHE.
CoenuHeHUs KpEMHHUS C BOJOPOJOM: COCTaB, CTpPOCHHE, (pU3nuecKue u
XUMHYECKHE CBOICTBA, 1abopaTopHble clIOCOOBI MoydeHus. Cununubt
MetayuioB. Kiaccudukanusa. Xumudeckas CBs3b B CHIIMLUAAX S-, P- U
dmerannoB. OcHOBHbBIE (U3MYECKHME W XUMHYECKHE CBOWCTBA
cumuiuaoB. Oxcocoenuuenust kpemaus. Oxcuapl kpeMuaust SiO u SiOo.
KBapu. KsapueBoe crekino. Mx cTpoeHue, CBOICTBA, NPUMEHEHUE.
KpemuueBbie kucnotel. OpTokpemMHUEBass KuciioTa. llonnkpeMHUEBbIe
kuciotel. Mx crpoenwe. CpoictBa, mnoJiydeHue. CuiMkaressb,
0COOEHHOCTH CTpoeHUs U npuMmeHeHue. Cunmkarel. CTpoeHHEe pa3HbIX
TUNOB cuiMkaTroB. Crekioo0Opa3Hoe cocrtosiHue. OObIYHOE, XUMHUECKH
CTOMKOE€, TEPMOCTOMKOE CTEKJIO, XPYCTalb. OKOJIOTMYECKas OLIEHKa
0€30I1aCHOCTH IOCy 1bl U3 XpycTaisi. PactBopumMoe crekno. CHIIMKaTHBIN
kieid. Cunukarel B mpupojge. ['epmanwmii, oyioBo, cBuHen. OOmras
CpaBHUTENIbHAs XapaKTePUCTHKA IMPOCTHIX BELIECTB, UX CTPOEHUS (B
pa3HbIX AUIOTPONHBIX MOJUPHUKALMAX), (PU3MUECKUX U XUMUYECKUX
CBOMCTB. 3HAu€HUWE TE€pMaHUs M KpPEMHHUS, O0JI0BA M CBHUHIA B
NOCTHHIAYCTpHAIBHYIO  3m0xy. CpaBHUTEIbHAs  XapaKTEPUCTUKA
BOJOPOJHBIX COCIUHEHUM, OKCHJOB, THIPOKCHIOB I'€pMaHus, OJIOBA,
ceuHua. Oxcuael onoBa u cBuHHOA. CocraB, CTpOEHHE, CBOMWCTBA,
nojydeHue. [amoreHupl, rajoreHarbl, Cyab(QHUabl, THOKHUCIOTHI |
THUOCOJIM 2JIEMEHTOB IOATPYIIIIBI

IVA.

OnemenTs! riaaBHoi nmoarpynns! VIII rpynmer O6mias xapakTepucTHKa
JJIEMEHTOB B COOTBETCTBHUM C UX DJEKTPOHHON CTPYKTYpOoll U
II0JIO)KEHHUEM B IEPHOANYECKOM cucteme. McTtopus nmosrydeHus: nepBbIxX
COEJIMHEHUH OJaropoHBIX 1eMEHTOB. DTOPUIBI, OKCUIBI 3JIEMEHTOB
noarpynnsl  VIIIA. CoBpeMeHHOE COCTOSIHUE XMMHUHU OJIaropoJIHbIX
razoB. llepcnexkTuBbl CHHTE3a HOBBIX COEAMHEHUN  DJIEMEHTOB
noarpynns! VIIIA.

OnemenTs! rnaBHoi moarpymnmsl III rpynmel OOmias xapakTepucTHKA




9JIEMEHTOB TOArPYNNbl. BropuyHas NepHOJUYHOCTH B MOJATPYIIIIE
amomunus. bop. bop B npupozae. bop - mpocroe BelecTBo: CTpOEHHUE,
¢usnvyeckue © XUMHUYECKHe CBOHcTBa. OOmas XapakTepUCTHUKA
OMHAPHBIX COCOUHEHWH Oopa: THIPHUIOB, TAIOTCHHUIIOB, OKCHJA,
HUTPUIOB, Kapouaa 6opa. Mx ctpoenue. Poiab Oopa Kak MUKpOdJIEMEHTa
NUTaHUs pacTeHui. 3HaueHue Oopa U €ro COeIMHEHUN B aTOMHOU U
000OpOHHOM  TeXHHMKE. AJIOMUHUN. XapakTepUCTHKa DJEMEHTA.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA, MOJYYEHHE MPOCTOTO BELIECTBA
amoMuHus. CroiaBel amoMuHus. OOmas XapakTepucThka OWHApHBIX
COCJIMHEHUH alfOMHHHA: TaJOTeHHUJIOB, OKCHIa U Ccynbduaa, kapouaa.
Crpoenne, Qu3nuecKkue M XUMHUYECKHE CBOMCTBA, MOJYYECHHE OKCHIA
amoMuHUSA. ['MOpokcHJ —allOMUHMS: €ro CcOoCTaB U CTPOEHHE,
OO6pazoBaHue, CTPOCHHE, YCTOMYHUBOCThH, BOCCTAHOBUTEIHHBIE CBOICTRBA,
JIOHOpHbIE CBOWCTBAa TujpuAa amoMuHUSA. OKCOCOJM  aJIIOMHUHMUS:
cynedar, HuTpat, docdar. [IpakTuyeckoe 3HaYeHUE ATIOMUHUS U €TO

COCIHEHU . CpaBHUTENBHAS XapaKTEPHUCTHKA BAKHEUIINX
(u3NUecKuX U XUMHUYECKMX CBOMCTB TajUIMsl, WHAWSA, TaJUIMSL.
XapakTepuCTUUYECKHE  COCAMHEHMsS  TalIus,  MHAWA,  TaJUIus:

TJIOTCHU/IBI, OKCHJIbI, XaJIbKOT'CHHJIbI, IHUKTOTCHUIBI, OKCOCOJIH.
[TonynmpoBOAHMKOBBIN XapakTep HHUKTOIEHUIOB. Poip coennHeHMit
TaUTUsS,, WHIUS, TaUMs B 3M0XYy HH()OPMAIMOHHOW IMEepPEeCTPOMKH
oOurecTBa.

Xumust d- 2JI€MEHTOB.

O6mme cBoiictBa d-MetamioB OCOOCHHOCTH 3JEKTPOHHOTO CTPOCHHS
aToMoB d -meTayuioB. DHEpPruM HMOHM3ALUMU M Paguychl aTroMoB d-
JJIEMEHTOB. YCTOMUYMBBIE JJIEKTPOHHBbIE KOHUrypaluu aTtoMoB d-
3JIeMEHTOB. BaneHTHbIE BO3MOKHOCTH U CTEMIEHH OKHCJIEHUS METaJlJIOB
OOOYHBIX MTOATPYIIIL. Koopaunarmonnsie quciia d-
MetatoBKoopauHaiMoHHble  cOeqUHEHHsT d-37IeMEHTOB. DJIeMEHThI
no6oyHo monarpynnel [ (11-i) Tpynmbel DJIEKTPOHHBIC CTPYKTYPHI
atoMoB. CpaBHUTeNIbHAs XapaKTEPUCTUKA CBOWCTB ATHX JJIEMEHTOB.
Ousnyeckue W XUMHUYECKUE CBOMCTBA, MOJYy4YeHHE Melu, cepebpa u
3oimota. OOm@as  XapakTepUCTHKAa CBOMCTB HMX  KUCJIOPOJHBIX
coenuaeHuit: okcunoB meau (I), cepedpa (I), 3omorta (I), okcuna meau
(IT), okcumoB meau (II1) m 30mota (III); ruapokcumoB SOH, Cu(OH),
Au(OH)s. Cynbbhuasl Mmeau u cepedpa. Conu OKCOKHCIOT (Cyabdarthl,
HUTPATHI, HUTPAThl, HUTPUTHI, KAPOOHATHI (TUAPOKCOKAPOOHATHI) MEAH
(IT) m cepedpa (I)). Xumuyeckne CBOWCTBA COJIEH OKCOKHCIOT U HUX
pPacTBOpPOB. Teepoodasznoe MOJTy4YeHUE KyIpaToB.
KommnekcooOpa3oBaHue B XUMHUU 3JIEMEHTOB MOJTPYIIbI  MEIH.
CmnaBel Memu, cepebpa, 3os0Ta. Ponmp Memu B (DU3HOJIOTHYECKHX
npoueccax.

OnemenTsl nobouHoi moxarpynnsl I (12-if) rpynnel CpaBHUTENbHas
XapaKTepUCTUKA JJEMEHTOB MOATPYMIBI. MeTaibl: IUHK, KaAMUA U
pTYTh, HMX (QU3MYECKHEe W XUMUYecKue cBocTBa. CpaBHUTEIbHAS
XapaKTePUCTHKA XapaKTePUCTUYECKHX COCAWHEHUW IIMHKA, KaJIMusi,
PTYTH: TaJOreHUJ0B, OKCHJIOB M THAPOKCHIOB, CyIb(PHUIOB, coJeil
OKCOKHUCIIOT (cynb(]aroB, HUTPATOB, KapOOHATOB). AMMDOTEPHOCTH
OKCHJA M TUIAPOKCHAA [HHKA. | MAPOKCOIMHKATHI W  I[UHKATHI.
KommnekcooOpa3oBaHue B XHMHUHU DJIEMEHTOB TMOATPYIIBI IMHKA.
I'unpoxcokoMmiiekcsl 1 amuuakatbl. OOpasoBaHue criaBoB. CruiaBbl
IIMHKA U pTyTU. AManbrambl. OU3HOIOTHYECKOE ICHCTBUE COETMHEHHM




LUHKA, KaaMus, pTyTH. Pojp LMHKAa Kak MHKPO3JEMEHTa IMHTaHHS
pactenwuii. [IpaBuna paboThl ¢ pTYTHIO.

Onementsl nobounoi noarpynmst 111 (3-i) rpynmsl CoctaB moArpymiisl
[IIb. Knaccudukaiys 3JIeMEHTOB, BXOIAIIUX B COCTAB MOTPYIIIIHL.
OOmass xapakTepuCTHKa J3JEMEHTOB. BaxHelmwe Qu3ndeckue
XUMUYECKHE CBOMCTBA MPOCTBHIX BEHIECTB-METAIOB. CpaBHUTEIbHAS
XapaKTEePUCTHKA  XapaKTEPUCTUUYECKUX  COCOUHEHUW:  OKCHUIIOB,
TUAPOKCUOB, cojeil okcokucnaor. CpaBHEHHE cOCTaBa M CTPOEHUS,
(U3HYECKUX M XUMHYECKHX CBOWCTB THAPHUIOB 3JIEMEHTOB IOITPYII
[ITA u I1Ib.

Onementsl mobOouHOW moxarpynmel IV (4-i) Tpynmer  OOmas
XapaKTEPUCTHKA DJJIEMEHTOB TOJArPyNNbl TUTaHa. Duzndeckue u
XMMHUYECKHE CBOMCTBA METAJJIOB. XapaKTEpPUCTUYECKHE COETUHEHUS
D*2 3% 3*: ranoreHnpI, OKCHIBL, THIPOKCH B, CymbhaThl, GpochaTs
u gudocdarbl IUPKOHUS U radHUs, TUTAHATHI, UPKOHATHI, ra)HATHI.
CpaBHHTENIbHAS XapaKTEPUCTHKA MX BaXHEUIIUX (PU3WYECKUX U
XUMHYECKHUX CBOMCTB.

OnemeHTsl V rpynnbl nmoboyHod noarpymmbl (5-if rpymnmel) OOuias
XapaKTEePUCTHKA DJJIEMEHTOB TMOATPYIIBI BaHaaus. Dusmdeckue u
XMMHYECKHE CBOWCTBA MeETAJNIOB. XapaKTePUCTUYECKUE COEIMHEHUs
D*2 ' 3 ' ramoreHmmpl, OKCHIBI, THAPOKCHIBI, CYTb(aTHI,
docdharer u mudocdarer Banamus, THOOWA, TaHTana. CpaBHUTEIbHAs
XapaKTEPUCTHKA MX BAXHEHIUX (DU3UIECKUX U XUMHUYECKUX CBOMCTB.
Ponb Banamusi, HMOOMS, TaHTala U UX COEIWHEHUH B COBPEMEHHYIO
3MOXY.

OneMeHThl moOouyHOM moxarpynnel VI - (6-i) rpynmber - OGmras
XapaKTepUCTHKA DJIEMEHTOB MOATPYNIBL. MeTalinueckue Xpow,
MoJMOIeH W BoJdb(ppaMm, UX (PU3NUECKHE W XUMHUYECKHE CBOICTBA,
nojtyueHue. XapakTepUCTUUYECKHE COCTUHEHUS: TaJlOTeHUIbl, OKCUIbI,
TUAPOKCUABl (OCHOBAaHUSL U KHUCIOTHI), COJU OKCOKHCIIOT, COJH C
aneMenToM noarpymmnsl VIb B annone. Ananu3 xapakrepa U3MEHEHHS
CBOMCTB COEIUHEHHH B MOATPYIIE B 3aBUCUMOCTU OT HOPSIAKOBOTO
HOMEpa »JJEMEHTa U €ero CcTrerneHu okucieHus. DPusznyeckue u
XUMHUYECKHE CBOMCTBAa OKCHUIOB M ruupokcuaoB xpoma (II, III, VI).
VYcnoBusa nonyuenus u cymiectBoBanus cynbduma xpoma (I1I). Comm
xpoma (II) u (III). IlepeBon oxcuaa xpoma (III) B pacTBOpuMYyIO popmy
B3aMMOJICHCTBUEM C IuCylb(aroM Kaiauss. XpoMaThbl, TUXPOMATHI U
MOJINXPOMAThl, MaHTaHAThI, BoJb(paMaTel. PaBHOBecHe B pacTBOpax
xpomatoB. Ctanu, crjaBbl ¥ KOMIO3UIIMOHHBIE MaTepuaibl Ha OCHOBE
XpoMa, MoJIHO/IeHa U BoJIb(pama.

Onementsl nmo6ouyHoi moarpynmnsl  VII  (7-i1) rpynmel  OOrmras
XapaKTepUCTHKAa DIIEMEHTOB MOJrpymmbl Maprania. dusudeckue u
XUMUYECKHUE CBOMCTBA METAJUIOB. XapaKTEPUCTHUYECKUE COEAMHEHUS
D*2 3% 3% 3% 3*7: ranorenuasl, OKCU b, THAPOKCUIBI, CYTbMUIbI,
cynbGaThl, HUTPAThl, AHUOHHBIE COJM MapraHia, LUPKOHHS, PEHHUSL.
CpaBHUTENbHAS XapaKTEPUCTUKA MX BAKHEUIINX (PUIUYECKUX H
XUMHYECKUX CBOWCTB. Ponb Mapranina, UUPKOHHS, pEHHS U HX
COCMHEHUN B COBPEMEHHYIO »dmoxy. Mapranen. ®uznueckue u
XUMHYECKUe cBoicTBa, momydenue. Oxcua mapranna (IV): crpoenwue,
¢uznueckne W XUMHYECKHE CBOWCTBA, TNONydYeHHE, TMPUMEHEHHUE.
TerpaokcomapranmneBas (VI) kucrnora. Ee runorerudeckuii xapakrep.
Terpaokcomanranatel (VI). Mx mnomyueHue, XMMHUYECKHE CBOWMCTBA




TBEpAbIX coyie M ux pactBopoB. Oxcua mapranua (VII): crpoenue,
¢u3nyeckne W XUMHYECKHE CBOWCTBa, TMOJydyeHue. PacTBopsI
terpaokcomapranueBo (VII) kucnotel. Terpaokcomanranatsr (VII).
Crpoenne anuoHa. TBepiple COJIM M PACTBOPBL (PU3MUECKHE U
XMMHMUYECKHUE CBOMCTBA, IOJy4YeHHE BellecTB. KHCI0THO-OCHOBHAas
XapaKTEepUCTUKA OKCUIOB U TUAPOKCUIOB MApraHlla B pa3HbIX CTEIEHAX
okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA COEIMHEHUM
MapraHiia B pa3HbIX CTEHEHSIX OKHCIeHHUs. TeXHHuyeckoe 3HaueHue
Maprasia 1 peHus. Poibs Maprasnna B )KU3HHM pacTEHUM.

Onementsl mobouHoi noarpynmsl VIII rpynmer (8-9-10 rpynm) O6mas
XapaKTEepUCTHKA JJIEMEHTOB Tpuaiel xene3a. JKemeso. JKemeso B
npupojie. Puznveckue U XUMHYECKHE CBOMCTBa kene3a. OKCuabl U
ruapokcuabl keneza (II) m xenmesza (III). Bakuelimme conm sxenesa.
KommnnekcHple coenuHenus xeneza. Ponb kene3a B OHMOJIOTMUECKUX
niporieccax. O0IIast XxapaKTepUCTHKA SJIEMEHTOB CEMENCTBA TUIATHHBI.

Opranuveckas
XUMHS

[Ipenmer opranwdeckoit xumuu. OpraHudeckas XUMHS KaK XUMUS
COEMHEHUN yriiepoja. Teoprss XUMHYECKOTO CTPOCHUSI OPraHUYECKUX
COEIMHEHUI; 3HAYEHUE ITOW TEOPHUH B PA3BUTUU OPraHMYECKOW XMUMUHU.
B3anmuoe BmmsiHMe atomoB B MoJiekyne (A.M. bBytnepos, B.B.
MapkoBHHKOB). ['MOpumHbIE COCTOSHHS aTOMHBIX opOuTanmeil. Sp° -
['uOpuanzanuss U nepBoe BaJIEHTHOE COCTOSHHE aToma yriepoja: G-
CBs3b. HampaBieHHOCTh BaJEHTHBIX CBsI3€l M TeTpadJpuuecKas
KOH(UTypaus MOJNeKya1 mnapauHoB, SP>-['mOpuam3amus u BTOPOE
BAJICHTHOE COCTOSHHE aroma yrjiepoja: T-CBS3b. OHEPreTH4ecKoe
COCTOSIHUE U TMPOCTPAHCTBEHHOE PACIHOJIOKEHUE MPOCTHIX U KPAaTHBIX
cBszeil. [ImockocTHO-TpUroHaIbHAs KOH(UTYpaLKs MOJIEKY OJIe(UHOB.
Sp-T'ubpuanast opobutasb B MOJIEKyJaxX aleTUJICHOBBIX YIJIEBOJOPOJOB
(TpeThe BaJICHTHOE COCTOSIHME aToMa Yriepoja). DHEepreTHyecKoe
COCTOSSHUE U TPOCTPAHCTBEHHOE pACHOJIOKEHHE TPOWHOW CBSI3M.
KoBanentHass u onexkTpoBajeHTHas (MOHHas) CBs3U. Paznuuue B
OpUpoJie H3TUX CBs3ell M B cmocobax o0pa3oBaHUSA; JOHOPHO-
aKUENTOPHBIH croco6 obOpazoBaHus KOBAJICHTHOM CBSI3H.
l'omeononsipHble ¥ 3JEKTPOIOJIAPHBbIE  KOBAJCHTHBIE  CBS3H.
CemurmnonsipHasi CBSI3b KaK Pa3HOBHJIHOCTb KOBAJIEHTHOM CBS3H.
Bonoponnas cBsi3b.
[Tonsitne 00 51eKTpPOHHBIX 3¢ (eKTax B OPraHUYECKUX MOJIEKYyIax.
Nunykuunonnsiil a¢dekr no uenu o-csizeid. MesomepHslii 3 dext (o-,
T-COTPSKEHUE Ha MpUMepe MPOIUJIeHa: T, T-COMpsbKeHUE Ha IpUMepe
OyTaaueHa; p,n-CONpsbKeHNE Ha PUMEPE XJIIOPBUHUTIA).
Knaccudukanus opraHU4ecKHX peakIHil M0 WX HampaBICHHUIO (TpHU-
COeIMHEHUE, 3aMEIlEHUE, OTIIEIUICHNE, MEePerpyninupoBKa) U MO THILY
pa3pbiBa cBs3ell. ['emonuTuyeckoe (paJuKaibHOE) U FeTepOIUTHIECKOE
(HykneopwibHOE W DIEKTPOPUIBLHOE 3aMEIIeHHME) paclleruieHue
KOBAJIEHTHOM  cBs3M.  Peakuum  paagukaipHble U HOHHbBIE
(anexTpodunpHbIe U HYKICO(DUIbHBIE), UX CUMBOJIHKA.
YIJIEBOJAOPO/bI )KUPHOTI'O, NJIU AIMOGATUYECKOI'O, PALA
IIpenenbHble, WM HaCHIIEHHBIE, YIJIEeBOAOPOAbI (MapaguHbI,
aakanbl). [omonormyeckuif psg  mnapaduHOB, TOMOJIOTHYECKas
pasHocTh. OO01mas popmyia cocTasa.

CrpykTypHble Gopmyinsl U n3omepus. [lepBUUHBIN, BTOPUYHBI,
TPETUYHBIN U YeTBEPTUYHBIN yriepoaHble aToMbl. [ToHsTHE O panukae.
HomeHknaTypel:  TpuBHANbHAs, palUOHANbHAs, MEXIyHapoJHas




(MIOITAK). Ilonyuenue napaduHOB: HEPTH, YTOJIb U MPUPOIHBINA ra3 —
BaOXHEWIIME WCTOYHUKUA TOJy4eHHS napauHOB, CHHTETHYECKUE
METOJbl TOJy4YeHUs MapauHOB: U3 COJeH KapOOHOBBIX KHCIIOT,
peakuueil Bropua, rugporeHu3anueil HEHAChILEHHBIX YIJIEBOIOPOIOB.
®du3nyeckue CBOWCTBA UM 3aKOHOMEPHOCTM HUX H3MEHEHMS B
FOMOJIOTMYECKOM  psily.  XHMMHMUYECKHE  CBOMCTBa  mapaduHOB.
YCTONYMBOCTD XUMHUYECKOM CTPYKTYpPhl MOJIEKYJ. ['OMeonoJIsspHbIi
XapakTep KOBAICHTHOW CBS3U. XapaKTEepHbIE peakiuu mapaguHoB —
peakuuu C TeMOJIMTUYECKMM  pa3pblBOM  KOBAJIEHTHOM  CBS3M:
raJIouIMpOBaHUE, HUTPOBAHUE, Cylnb(pUpOBaHUE, OKHUCJICHHUE.
PanukanbHblii MexaHW3M 3TUX peakuui. lIpencraBurenu: meraH, JTaH,
M300KTaH; CMa304Hble Maclia, Ba3eluH, MapapuH, O30KEpUT.
Ucnons3oBanue mapaduHOB.

JTH/IEHOBbIE, WJIH HEHACBIIIEHHbIe, YIJIeBOAOPOAbI (aJIKeHbI).
Howmenknarypa; romosiormdeckuit psin; oobmas Qopmyna cocrasa.
CrpykTypHas # TreoMeTpuueckas wu3omepus aiakeHoB. CnocoOsl
MIOJIyYEHUS STUJICHOBBIX YIJIEBOJAOPOJIOB: KPEKUHT U JETUIPOT€HU3AIIMS
napauHOB M3 CIOHUPTOB, M3 TAJIOT€HO3aMEIICHHbIX NapaduHOB.
dusnyeckue cBOMCTBA aJIKEHOB. XMMHWYECKHE CBOMCTBA. PeakmoHHas
CIIOCOOHOCTH QJIKEHOB. | 'eTepoIMTHYECKUIl pa3phiB T-CBSI3U U PEaKIIUU,
MpOTEKAIIIUe M0 HOHHOMY MexaHu3My. Peakuum snexkTpoduiabHOTro
MPUCOEIUHEHHS 0 KPAaTHBIM CBSI3SM: TajJOre€HUpPOBaHHUE, TUApaTaIus.
l'unpupoBanue u ruapokcunupoBaHue (peakuust Barnepa) ankeHOB.
KavecTBeHHBIE  peakiuM  Ha  OTUJICHOBYIO  CBs3b.  [IpaBuiio
MapkoBHMKOBa;  IPUCOECIMHEHHE €  HaApylIeHWEM  IIpaBuia
MapkoBHMKOBa. Peakuuy OKHCIEHHMS CHIBHBIMU OKHCIUTEISIMHU.
[Tonumepuzanuss  STUIEHOBBIX  yrieBoAoponoB. I[lomustniien wu
MOJIMIPOIUJIEH; UX CTPOEHUE U TPUMEHEHUE.

JInenoBbie  yrueBomopoabl  (ajakaauenbl). Homenkmarypa u
kinaccudukanusa. O6mas dopmyna cocraBa. ConpsyKEHHbIE CHCTEMBI
CBsI3€l, WX CTpOeHHWE Ha mpumepe OyramueHa (7,T-CONMPSHKEHUE).
OcoOeHHOCTH (PU3UYECKOTO COCTOSIHUA W XUMHYECKUX CBOICTB
CONPSDKEHHBIX cucTeM. Peakumu 1,2- u 1,4-npucoeMHEHUS K JUEHAM.
HNouubli MexaHH3M peakuuil SIeKTPOPUILHOTO MPUCOEIUHEHUS.
[Tonumepu3zanust TMEHOBBIX YIIE€BOJOPOIOB.

CHUHTETHYECKUI N30IIPEHOBBINA Kay4yK.

AnernjieHOBbIe  yriaeBoaopoabl (aakuHbl). Homenkmarypa wu
uzomepust. O6mas ¢dopmyna cocraBa. [lomyueHue U3 reMHHAIBHBIX
nuragoreHonpoun3BoaHbIX mapadunoB (CaBuu). dusnveckue CBONCTBA.
XVMUYECKUE CBOMCTBA M PEAKIIMOHHAsI CIOCOOHOCTh alKWHOB. Peakiuun
MEeKTPOUIBHOTO  MPUCOCAUHEHHS K  alKMHAM:  TaJOr€HOB,
raJIOTEHOBOOPOAHBIX  KHCIOT. Peaknus KyuepoBa. Kucnortssie
CBOMcTBa amneTwieHa. ALETWIEHUABI: crenuduueckas peakuus Ha
TPOMHYIO CBs3b. Peakuus nmonmumepusanuu (qUMepH3anus, cTyrneH4aTas
nojuMepu3alms ¢ o0pa3oBaHME APOMATHUECKMX  COEIMHEHMM).
OTnenbHbIe MPECTABUTENN. ALIETUIIEH, TEXHUYECKUE CIIOCOOBI MoJTyde-
HUS U3 METaHa U KapOUIHBIM CIIOCOOOM.

I'anorenonpounsBoanbie anudaru4ecKux yriesogoponos. CrpoeHue,
HOMEHKJIATypa U HW30MepHUs TaJoOuJHBIX aiukuiaoB. [lepBuuHsble,
BTOPUYHBIE, TPETHYHbIE TaJOWJHBIE  anKWwibl. MoHO-, OH-,
TPUraJOreHONpPOn3BOHbIE U T. X. llomydeHuwe rajlouaHbIX alKUIIOB
pajuKalbHbIM TaJOWJMPOBAHHEM QAJIKaHOB, OOMEHOM TaJIOWJIOB, U3




STWJICHOBBIX YIJIEBOJOPOJOB, aJBJECTUIOB, KETOHOB. Pu3nuecKue
CBOMCTBAa M 3aBUCHUMOCTb WX OT IPUPOAbl TaJOTE€HOB. XUMHUYECKHUE
cBoiictsa. [ossipHoe cocrosinue koBaientHou cesizu C—I an (F, Cl, Br,
[). Peaknuum Hykineo(QUIBHOTO 3aMENIEHUs C: BOJAOW, THApaTaMU
OKCHJIOB METAJJIOB, aMMHUAKOM, CIIMPTaMH (AJIKOT0JIU3), AlIKOTOJIsATaMHU,
KapOOHOBBIMU KHUCJIOTaMM (ALl€TOJIM3), HUTPUTAMU U LHAHUIAMH.
Peakuun  ankunupoBanus.  OOpa3zoBaHME ~ MarHUHOPraHUYECKUX
coenuHeHul (peakuus ['punbspa).

OtnenbHble mpencTaBUTENH. XJopodopM, TOIXydeHHE W3 CHHPTa,
CBOMCTBa, NIpHUMEHEHUE. YeThIpeXXJIOPUCThIN yriepoa, Hoxodopm,
JUXJIOP3TAH.

KNCJIIOPOACOJEPXAIIVE COEJUHEHM A

CnupThbl, WIN AJTKOT0JM (KApOMHOJIbI, ATKAHOJIbI)

Oanoaromubie cnuptbl. OOmas ¢opmyna cocraBa. Ilonstue o
¢yHknuoHaneHOM  rpynme. ['omosornueckuit  psan.  IlepBuunsle,
BTOpUYHBIE M TpeTuuyHble crnupTthl. Homenknarypa. CrnocoObl
MOJIyYEHUs: W3 TaJOMJHBIX QJIKWIOB, CHHTe3aMU ['puHbspa, Hu3
STUJIEHOBBIX YIJIEBOJIOPOJOB, AJIbJIETHJIOB U KETOHOB. Du3nyeckue
cBoiicTBa. Bonmopoanass cBs3p, €€ TMNpuUpoJa U DHEPIETHUYECKOE
cocTostHME. BnusHHMEe BOAOPONHBIX CBs3el Ha (U3HUECKHE CBOWMCTBA
COUpPTOB (TeMIleparypa KUIIEHHUS M PacTBOPUMOCTb B  BOJE).
Xumuueckue cBOMCTBA. [l0ABMAKHOCTD THUAPOKCUIBLHOIO BOJOPOAA U
KHUCJIOTHBIE CBOMCTBA. Peakiuu co menoyHbiMa MeTtaiiiaMu. OCHOBHBIE
CBOMCTBa (peakuuu C TaJoreHOBOJOPOIHBIMU KHUCIOTAMHU, XJIOPUIAAMHU
dochopa  (Illl), (V), MuHepanbHBIMM  KHCJIOTaMH). Peakmuu
Jeruapatanui U okuciieHus. OTAenbHbIEe NpeacTaBUTEIn. MeTHIIOBbIN
U STWIOBBIM CHUPTHI, CIOCOOBI MOMTydeHUs: (IPOMBILUICHHBIN CHHTE3
sTiiioBoro crnupta). I[lpumenenue. IlponumnoBble, OyTHIOBBIE U
aMUJIOBBIE CIIMPTHI, CHBYIIHOE MAcCJO, BBICIINE CIIUPTHI.

JAByxatomuble cnuptThl. [IpaBuio ycTOMYMBOCTU. DTUIICHIIIUKOJIb:
crocoObl  moNy4deHus, (QU3MYECKHe CBOWCTBA M  NPUMEHEHHE.
XUMHYECKUE CBOMCTBA: 00pa30BaHME MOJHBIX U HETMOJIHBIX TJIUKOJIATOB,
IPOCTBIX U CIOKHBIX 3PUPOB. [IpoayKThl OKHCIIEHUS.

Tpexatomuble cnupThbl. [UMIEpHH, TEXHUYECKHE CHOCOOBI €ro
noJiydyeHusi; (u3MUeckue U XUMHUYECKHE CBOICTBa; TIJIMLEPATHI,
TPUHUTPOIJIUIEPUH; IMHAMMUT.

IIpoctbie 3¢upbl

N3omepuss u HOMEHKIAaTypa HPOCTBIX 3(UPOB; cMmemiaHHble S(QUPHL.
[Tonsite 06 ankokcwmiie. CriocoObl MOMY4YEeHUS: ACTHApATAle ciupTa
U aJIKUJIMPOBAaHUEM alIKOTOJIATOB (criocoObl BunbsiMcona). dusndeckue
cBOlcTBa. XMMHYECKHE CBOMCTBA. Pacmienienue nmpocTeix 3pupoB moj
JNEUCTBUEM HMOJIUCTOBOJOPOJHOM W  KOHLEHTPUPOBAHHOW  CEPHOM
KHCJOT. OxcoHueBble COEMHEHUS (B3aumoeiicTBre c
rajloreHOBOJIOPOJIHBIMU U pa30aBIeHHON  CEepHOM  KHUCIOTaMH).
OtnenbHble mpeAcTaBUTENH. JMATHIOBBIM >PuUp U €ro MpUMEHEHHE.
[TonsiTue 06 opraHUYeCcKUX MEPOKCUIAX.

Albaeruabl U KeTOHbI (AJTKAHAJM U AJIKAHOHBI)

N3omepus u HomeHkiatypa. KapOoHunbpHas (anbaeruaHas U KETOHHAs)
rpymnmna. CrnocoObl MoylydeHHs ajibJerHJ0B U KETOHOB: OKHCICHHEM M
JETUAPUPOBAHUEM CIHPTOB, CYXOH IEperoHKod cojeld KapOOHOBBIX
KHCIIOT,  TUJPOJU30M  TE€MUHAIbHBIX  JUTaJOT€HONPOU3BOJIHBIX
NpENENbHBIX YIIEBOAOPOIOB. Pusznueckue cBOMCTBA. XUMHYECKHE




cBoiictBa. llomsipHOCT KapOOHWJIBHON TpyNmbBl W OpPHEHTALUS

npucoenuHeHus.  Peakumm — HyKJI€O(QHIBHOTO  IPUCOCIMHEHUS:
runpocynbQura HaTpus, CUHUJIbHOM KHCJIOTHI, CIIUpTa,
METaJIOOPraHUYECKUX COCIMHECHUH, TUIPOKCUIIAMUHA,

¢denmnruapasuna, xinopuaa docdopa (V). 3amenieHre KapOOHMILHOTO
KHUCIIOPOJIa Ha XJIOP, OCTaTKH aMMHUaka (OKCHMBI, THApa3oHbl). Kavect-
BCHHBIC pEaKIMM Ha ampJeruanyto rpymnmny. Peakuus TumieHko.
OxucieHre M BOCCTAaHOBJIEHHWE albJCTUJIOB (peakuus cepeOpsiHoro
3epkana). Oxucnenue KeroHoB; mpaBuio [lomoBa. IloaBUXKHOCTH
aTOMOB BOJIOPOJIa B O-TIOJIOKeHUH (0, B-comnpspkenue). [lomumepusarst
aNBACTUNIOB. AJIbJIONBHAS UM KPOTOHOBAs KOHJICHCAIMsS aJbICTHIIOB M
KeTOHOB. OTnenbHBIE TPEACTaBUTENH. MypaBbUHBIM  aJbJCeTHI,
napadopMabAeTUl, YPOTPOIUH. YKCYCHBIM albJETHI, IMapaibICTHU/l,
METANIBJIETU/T, «TBEPIAbIC CIUPTHI». AIIETOH, CBOMCTBA W MPUMEHEHUE.
MHCEeKTUITUTBI.

Kap0oHoBbIe KMCJI0THI (AJTKAHOBBIE KHCJIOTHI)

OaHOOCHOBHBIE HAChILIEHHbIE KapOOHOBbIE KHMCJIOTHI.
l'omonoruueckuit psia, w3omepuss 1 HOMeHKiIarypa. OOmas dopmyna
coctaBa. [lonstue 06 amuie. KapbokcunpHas rpymma, ee 3J1eKTpPOHHOE
ctpoenue. [lomyueHue KUCIOT OKHUCIEHMEM MapaduHOB, CHOUPTOB,
aJTBJACTU/IOB; OMBUICHHEM TIPOU3BOIHBIX KUCIOT. DU3UYECKHUE CBOMCTBA;
BIIUSIHUE BOJIOPOJHBIX CBSA3€H B AMMEpPAaX M TMOJUMEpax KUCIOT Ha
TEMIIEpaTypbl KWIMEHWS W IUIABJICHHWA. XWMHUYECKHE CBOWMCTBA.
Kucnortnele cBoiicTBa M Juccouuanusi; peakiuu CcoJeo0pa3oBaHUs.
[IpeBpaiienue KUCIOT B HMX MPOU3BOJIHBIEC: TaJOr€HAHTUAPHUIBI,
aHTUJIPUIBI, CIIOXKHBIE A(upbl. Peakiinu sTepudukanuy 1 OMBUICHUS;, UX
paBHoBecue wu oOparumocth (H.A. Menmytkun). Ilpumenenue
MEYEHBIX aTOMOB B M3y4EHHHM MEXaHHU3MOB PEaKIHMH 3TepUPUKALUU.
Amunel kuciot. ['maponus amunoB. Brnusaue kapOOKCHIBHOM TPYIIIBI
Ha MOJABWKHOCTH BOJOPOJA B 0-IIOJIOKEHUU. [ anoreHupoBaHue KUCIOT.
OtnenbHble TpencTaBuTeNd. MypaBbUHAsg KUCIOTa, OCOOEHHOCTU ee
XUMHYECKUX CBOIICTB, MIpUMEHEHUE. YkcycHas KUCJIOTA,
IPOMBIIIJICHHBIE CIIOCOOBI €€ TMOJYy4eHHs, CBOICTBA M MpPHUMEHEHUE.
MacnaHas u BaJiepHaHoOBasi KUCJIOThL, UX puMeHeHue. [lanbMutuHoBas
U CT€apUHOBAs KUCIOTHL. DTUI(POpPMHUAT, ITUIALIETAT, aMUJIAIeTaThl, UX
npuMeHeHue. Aueramua. ModeBrHa, MOJTydeHre, CBOWCTBA U PUMEHE-
HUE.

OnHOOCHOBHBbIE HEHACBHINIEHHbIE KapOOHOBbIe KHCJIOThI. OOmias
dopmyna coctaBa. Du3MUecKHe CBOWCTBA. XHUMHUYECKHUE CBOICTBa,
obume ¢ mpenenbHbIMH  KHCIOTaMH M HEHACHIIIEHHBIMU
yriaeBoJopoJaMu  (Juccouuanusi, cojeoOpa3oBaHue, 00pa30BaHUE
MPOU3BOJHBIX KHCIOT, TPUCOECIUHEHUE BOJAOPOJAa U TaJOTeHOB).
OtHomieHne K okucieHuro. OTAenbHbIE TPeACcTaBUTENU. AKpPUIIOBas U
METaKpHUIIOBasi KUCIOTHI, UX 3(DUPBl U HUTPUIIBI, OPTAaHUUECKOE CTEKIIO,
OJICMHOBAsI, IMHOJIEBAs U JINHOJIEHOBAs! KUCIIOTBHI.

Kupbl. PacnpocTpaneHnue XupoB B MNpPUPOAE; UX Kiaccudukarms,
CTpOoeHHue, cocTaB M HOMeHkinarypa. [lonydeHue xupoB U Quandeckue
cBoiictBa. Macna. XuUMHUYEeCKHE CBONCTBA: OMBUICHHE (IEI0YaMH,
BOJIOW, (epMeHTaMu), TUApoTreHH3alus. MaprapuH. Brickixaromniue
Macna; onuda. [Iporopkanue xupoB. Mbina, MBUIOBapeHHE; CTEApPUH.
[ToHsATHE O CUHTETUYECKUX MOIOIINX CPEICTBAX.

JIByXoCHOBHbIE HACbIlIIeHHbIe KUCJI0TBHI. OOmas ¢opmyna cocrasa.




du3nyeckue M XUMHYECKUME CBOMCTBA. Peakium, XapakTepHbIE Ui
JIBYXOCHOBHBIX  KHCIIOT:  JeKapOOKCHIMpOBaHHE,  0Opa3oBaHUE
UUKJIMYECKUX TPOU3BOJHBIX (MSITH- MW IIECTUYWICHHBIC  ITUKJIBI).
Otnenbubie  mnpeactaButenu. lllaBeneBas kucnoTa, MOJMy4eHUE U
npuMmeHerne. Okcanatel. MajJoHOBas KUCIOTa; MAJIOHOBBINA 3(Hp, TOI-
BIDKHOCTh aTOMOB BOJIOpOJa B METUJICHOBOW TpYINE MaJIOHOBOTO
adupa. SIHTapHAsS KUCIIOTA, aHTUAPU] STHTAPHOU KUCIIOTHI; CYKITMHUMHUI.
AJIMTIMHOBASI KUCJIOTA, €€ CUHTE3 U IPUMEHEHHE.
JIByXoCHOBHbIE HEeHACBIIIeHHbIEe KapOOHOBbIE KHMCJIOTBI.
DTUICHINKAPOOHOBAsT KHUCIIOTA; ITUC-TPaHC-M30oMepus; (GymapoBas u
MaJeuHOBAasl KHCJIOThI, WX B3aHMMHOE TMpPEBpAIICHUE, pa3IMuusi B
(bUBUYECKUX U XUMUYECKUX CBOMCTBAX.
Oxkcuxkucaorsl. Kraccupukanus u HoMeHknatypa. Ilonsrtue 00
OCHOBHOCTM M aroMHocTH. WM3omepus. CrnocoObl mosiyueHus u3
MHOTOQTOMHBIX ~ CIUPTOB, W3  TaJIOT€HO3aMEIICHHBIX  KHCIIOT,
[IUAHTUIPUHOBBIM CHHTE30M. XHUMHUYECKHe cBOMCTBA. OCOOEHHOCTH (-,
B-, y-okcukucnor. Jlaktuapl u JakTOHBL. OmNTHYecKas aKTHUBHOCTH
oKkcukucaoT. Ontudeckasi (3epKajibHasl) U30MEpHUs; aCUMMETPUYECKHMA
atoM yriepoaa. Mosnounas kucnota (Tpu (opmbl); panemar Hu
ONTHYECKUE AaHTHUIOMABI, WX CBOWCTBA; MPOCKIIMOHHBIC (HOPMYIIBI
ONTUYECKUX H30MEPOB. [IpuMeHeHHe MOJOYHOM KHUCIOThL. BuHHas
KHCJIOTa U €€ cTepeon3oMepus (IPOEKIIMOHHBIE (POPMYIIBI H30MEPOB U
IUIOCKOCTh  cuMMeTpuu). Otinume pamnemMaroB  OT  Me30(OpMbI
(BUHHOKaMEHHAas, BUHHAs, BHUHOTPAJHAs W ME30BUHHAs KHCIOTBHI).
XUMHUYECKUE CBOMCTBA BUHHOW KHCJIOTBI; TAPTPaThl, CETHETOBBI COJIH,
(demuuaroBa  kuukoctb.  CrmocoObl  paciieryieHdus — pareMaToB
(xumugeckuii, xpomaTtorpaduyueckuii, OHOXMMHYECKUH; pabOTHI
[Tacrepa). JIumonHas KucoTa.

Aabaeruae- U Kerokucaorol. Knaccudukanus. ['muokcaneBas
U TOUPOBUHOrpaZHAas  KHUCJIOTbI, KX  XUMHUYECKHE  CBOICTBA.
ALETOYKCYyCHAll KHUCJIOTa, €€ KETOHHO€ M KHUCJIOTHOE paCUICIUICHUE.
Kero-eHonpHast Tayromepuss Kak Pa3HOBUIHOCTb  CTPYKTYpHOU
uzomepun  (mceBaoMepuss U JecMoTpomnus).  JIBOWCTBEHHOCTb
XMMHUYECKUX CBOMCTB aleToykcycHoro 3¢gupa. Crabunuzaius eHOJIbHOM
¢dbopMbl B aleTOyKCycHOM 3¢dupe mnyrem o0pa3oBaHUS BHYTpEHHEH
UKINYECKON (DOPMBI U TT, TT-COMPSHKEHHUS.
YriaeBoiabl
VYrneBoapl Kak oco0asi Tpylna OKCHANBICTUAOB M OKCHKETOHOB.
3HaueHWe  YrIeBOJOB B  MPUPOJE U B  HPOMBIIUICHHOCTH.
Knaccudukanus yrieBonoB. @opmyiibl cocTaBa MOHO3, OMO3 U TIOJIHO3.
IIpoctbie yrieBoabl (mpocTtbie caxapa). MoHocaxapuabl (MOHO3BI).
[Ipocrefiiiie  mpencTaBUTENU: TJIOKO3a, TalakTo3a, (pyKTOo3a.
Onrtuueckas U30MepHUsi MOHO3. 3aBUCMMOCTDh YHCIIa CTEPEOU30OMEPHBIX
dbopM OT uyMcna aCMMMETPUYECKHMX aTOMOB Yriepoja B IEMHBIX H
KOJIbYATBhIX CTPYKTypax. AHTHUNOABI, auactepeoMe-pel. Tayromepus
MoHO3. @opmynbl Dumepa n Komnu— Tonnenca. Konpuaro-uemnHas,
WIM UUKI0-OKco-TayTomepus. @Popmyna Xeyopca. Myraporanus
MOHO3; 0- U [-popmbl; modyaneTanbHbIi (TTUKO3UIAHBINA) THIPOKCHIL
MOoHO03BI, UX HaxXO0XJCHHUE B MPUPOJAE U MPHUMEHEHHE, OUOIOTHYECKOe
3HaueHue. CnocoObl TMONMy4YEeHHs: THUIPOIM30M TIOJHMO3 U OHO3,
KoHAeHcanmend Qopmanbreruga  (A.M. bByrnepoB). Xumuueckue
CBOMCTBA MOHO3: OKHCICHHWE B HEUTPAJIbHOM, KUCIOW M IIEJIOYHOU




cpenax; oOpa3oBaHME 03a30HOB, TJUKO3WJIOB; AMHMMEPHI, UX IpeBpa-
mieHue mnoj BiausHUeM mienouden. Peakuus CenuBanoBa. OtleiabHbIE
npencraButenn. [lenTossr; obpazoBanue Gpypdypona. D- u L-pubo3sr
D-Jlezokcupubo3a.  I'ekcospl:  TIOKO3a, Talakro3a, (pPyKTo3a.
YPOHOBBIE KUCIIOTHI.
CioxHbIe yrijieBoJbl (CI10KHBIE caxapa), NOoJHCAXapU/Abl, M0JINO03bI.
Knaccudukamus mnonmos. buossr (amcaxapuisl); cTpoeHne OMO3 Ha
npuMepe  MOJIOYHOro  (JIaKTo3a),  COJIOJOBOro  (Manbro3a) |
CBEKJIOBUYHOTO (caxapo3a) CaxapoB. [JHMKO3MI0-TIIOKO3BI (MajabTO3a,
JAKTO3a W TIWKO3UAO-TIIIOKO3UIbl (caxaposa). Tayromepust O6uo3 c
[JIMKO3UIO-TJIIOKO3HOM cBsi3plo. MHBepcus caxapossl. OTiauuue Xu-
MUYECKUX CBOWMCTB BOCCTAaHABJIMBAIOIIMX W HEBOCCTAHABIIMBAIOIINX
nucaxapusioB. Beiciime nonmcaxapuasl. PacmpocTpanenue B mpupo/e.
Crpoenne kpaxmajia ¥ TJUKOT€HAa, CBOWCTBA U OuOJOTHYECcKas
akTUBHOCTh. [Llemmtono3a, ornuume ee oT Kpaxmana. I[Ipocteie u
cloXHbIE 3(UpBI 101036l KOIOKCHIIMH, TUPOKCUINH, KOJUIOAMA;
O€3IbIMHBIM TIOPOX, HHUTPOJIAKH, AalETATHBIM IIIEJK; KCAaHTOTEHATHI
KJIETYaTKH, BUCKO3a.
COEJAMHEHUV S, COAEPXAIIWE A30T
AMHUHBI
Knaccudukanus, usoMmepuss MW HOMeHKIarypa amuHOB. CrocoObl
MOJIyYeHUSI aMHHOB W3 TaJIOT€HONPOU3BOJHBIX M aMMHaka (1o
l'odpmany),  BoccTaHOBIEHHMEM  HHUTpOCOeAMHEHUH.  Dunmveckue
cBoiicTBa.  XMMHUYECKHE  CBOWCTBA.  DJIEKTPOHHOE  CTPOCHHE
amMuHOTrpynnbl. OCHOBHOCTh; CpaBHEHHE OCHOBHBIX CBOMCTB aMMHaKa,
MEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX AMHHOB C a30TUCTOM KUCIOTOM,
aNKWIMpOBaHWEe U  auuiupoBaHue. OTAenbHbIE MPEICTaBUTEINH.
MeTuinaMuH, TPUMETWIAMHH, COJIM YETBEPTUYHBIX aMMOHUEBBIX
OCHOBaHUH. J/[naMUHBI: TeTpa- NEHTa- U T€KCAMUTEICH IMaMUHBIL.
AMMHOCITMPTBI
DTaHOJIaMUH; TOJIyYeHHE, CBOMCTBA U MPUMEHEHHE. XOJIUH; CTPOCHHE,
ero Ouonorumueckas U (uU3MOJIOrHYEcKas poOJib, AUETHIIXOJHUH.
Kedanunsl u nenutunbl; cTpoeHue, OMOI0ruueckas akTUBHOCTb.
AMHHOKHCJIOTHI
Knaccudpukanuss u  HOMEHKIatypa  aMHHOKHCIOT.  M3omepus
(cTpyKTypHasi ¥ ONTHYECKas; ONTHYECKass aKTUBHOCTH 0-AMHUHOKHCIIOT).
CrocoObl  TOJYYEeHHs:  THAPOJIU30M  OCNKOBBIX  BEIIECTB, W3
TaJIOT€HOKUCIIOT U aMMUaKa, IUaHTHIPUHOBBIM cUHTE30M. Dusnueckue
cBoiictBa. BomoponHbie CBS3M B aMHHOKUCIOTAaX. XUMHYECKHE
cBOMcTBa: aM(OTEpHOCTb, OUMOJSAPHBIE HOHBI, BHYTPUKOMILIEKCHBIE
MeAHble coiu. Peakuuu, oriauuaromue o-, - U y-aMHHOKHUCIIOTHI
Jukero-niunepa3uHbl W JakTaMbl. [lenTtuaHas CBsA3b U NENTHABI,
noHsATHE O mnojunentuaax. OTaenbHbIE MNPEACTaBUTENU. [ IUIMH,
allaHWH; aclaparvHoBas W TJIyTaMUHOBas KHUCIOTHI (acmaparuH W
TJIyTaMUH); JIU3UH, IUCTEUH, CEPUH.
KAPBOLUUKINMYECKUE COEIMUHEHUSA
AJIMOUKIIMYECKUE YTJIEBOAOPO/bI U UX ITPOU3BO/HBIE
Obmas ¢popmyna nukionapaguHoB (IUKIOATKAHOB), KIACCH(PUKAIUS U
HOMeHKJIatypa. ['unoresa baiiepa 0 IpOYHOCTH LIMKIIOB; YCTOWYUBOCTh
NATH- W IMIECTUWIEHHBIX IMKJIOB; YIJIbI HampsDKeHHs. XHUMHYECKUE
cBoiicTBa: peakius ¢ Opomom, neruaporennzanus (H. /. 3enunckuii).
APOMATUYECKUE YIJIEBOJOPO/IbI U UX ITPON3BO/IHBIE




ApomaTuyecKue yrjieBo10poabl

lomonornueckuii  psn  Oenzonma. OOmas  ¢dopMmyna  cocTasa,
HOMEHKJaTypa, u3zoMmepus. IloHATHE «apOMaTHUECKUI XapakTepy.
DJIEeKTPOHHOE CTpOeHue OeH30a, CTPYKTYpa G- U T-CBs3eil; B popmyre
Kekyne enunas m-moiiekynsipHasi OpOUTaIb.

Crioco0Obl monydeHusi OeH30Jla W €ro TOMOJIOTOB: M3 YIJIsl H
HepTH, W3 IKHUPHBIX U AIMIHKIAYECKUX yriesogopogos (H.J.
3enunckuil), peakiusimu Ourrtura u Opunens—Kpadrea. Ouznueckue
cBoicTBa. XHMMHYECKHME CBOMCTBA. ApOMAaTHYECKHE  CBOMWCTBA:
YCTOMYUBOCTh OEH30JIFHOTO Sipa K pPEaKIUsM OKHCICHUS W TpHU-
COCIIMHEHUS; YCIIOBUSI TPOTEKAaHUS OSTUX peakuui. XapaKTepHbIe

peakuuu A OCH30JBHOTO KOJbIA — PEAKIHUU DIEKTPOPHILHOIO
3aMelleHus:  TaJoOMAMpPOBAaHUE,  HUTPOBaHHE,  CYIb(pHUpPOBaHUE,
QIKUIMPOBaHME,  AlWIMPOBAHMUE. Opuentupyrouue  aeicTBUsS

3amectutenet l-ro m 2-ro ponma. 3amecturenu l-ro u 2-To poja.
OtnenpHble peacTaBuTeny. benson, Tonyosn.

MMPON3BOJHBIE APOMATUYECKHWX YTJIEBOJIOPO/IOB
I'asiouaHbIe apuibl

VYcinoBusi ¥ MEXaHHW3M TAJIOWJAUPOBAHHWS B sApe W OOKOBOUM IICTIH.
OpueHranus 3aMeIlleHnsd B sape. dusnueckue CBOMCTBA.
CpaBHUTENIBHAS TIOJIBIDKHOCTh TajloTeHa B sjpe W OOKOBOM IIEIH.
XopOEH30J1 ¥ XJTIOPHUCTHIN OCH3WII; pa3IMuUsI B XHMUUECKHX CBOWCTBAX.
HutpocoennHenus

VYcnoBust 1 MEXaHU3M HUTPOBAHUS B siipe M OOKOBOM LIETH; HUTPYIOIIas
cMech (ponb  CEepHOM  KUCIOTHI). BimsHME HUTPOTPYIIBI  Ha
PEaKIMOHHYIO CIIOCOOHOCTh OEH30IBHOTO si/ipa. XMMHUECKHUE CBONCTBA;
BOCCTAHOBJIEHHE B KHCJIOM U MIEIOYHON cpemax (BOCCTaHOBJICHHUE
HUTPOOEH30J1a 110 3UHHHY).

Cyab(okuc/ioTbl

VYcnoBusi U MexaHuU3M Cynb(QHUpPOBaHHsS O€H307a U €ro TIOMOJIOIOB.
Mexanu3m o0pazoBaHus CyIb(GUPYIOUIETO areHTa; oO0paTUMOCTb
peakuuu; BIUSHUE KOHIEHTPALUU CEpHOM KUCIOThl. Dusznueckue
cBOMcTBa. XMMHUYECKHE CBOWMCTBA: KHUCJIOTHOCTb, COJe00Opa3oBaHuUE,
o0pa3oBaHUE XJIOPAHTUAPUIOB U CYIb(HaMUIOB.

OxcucoennHeHusi (peHoJIbI)

Onnoaromubie ¢enosbl. Onpenenenve, kiaccuuranus (HEeHoJIOB.
[IpombInuieHHbIe CIIOCOOBI MOJIydeHHUs! ()eHOoJIa U3 KaMEHHOYTOJIbHOM
cMouibl, u3 u3ompomwibenzona (meron CepreeBa). Dusuueckue
CBOMCTBa (AaHTHUCENTHYECKHE CBOHCTBA). XWMHUYECKHE CBOMHCTBA.
BnusiHue okcurpynmbel Ha peakIHMOHHYI0 CrnocoOHOcTh. KucnoTHbie
cBolicTBa. Peakium ruapokcuiabHON Tpymmbl; oOpa3oBaHue (EHOISATOB,
IIPOCTBIX U CIIOXKHBIX 3(hUpoB. Peakiuu 31mekTpoGuabHOro 3aMemieHus B
spe (HUTpOBaHKE, TAIOMAUPOBAHNE); OPUEHTAIM 3aMerieHuit. DeHon,
ero npoctsie 3¢upbl (aHU301 U aAupeHwIoBsi 3¢up). Hutpodenonsr;
NUKPUHOBasl KUCIOTa, NHKpaThl. DdeHondopmanbaeruaHble CMOJIBIL.
KaTtnoHuTH 1 aHHOHUTBHI.

JIByxatomHble W  TpexaToMHble ¢eHoabl. Krnaccudukarus.
[MupokaTexuH, pe3OpHMH W TUAPOXWHOH, WX MPOU3BOJHBIC,
OWonoruyeckoe W TPAaKTHUYECKOe  3Ha4YCHHE. [Muporanmnou,
OKCUTHUJIPOXHHOH U (IIFOPOTIIONUH; UX TPUMEHEHUE. AHTHUOKCHUIAHTHI.
Cnuprsl apoMaTuyeckoro psiia. bensunossiii cnupt. CpaBHEHHE €T0
CBOMCTB co cBoiicTBaMu (peHosioB. KucinoTHbIe CBOWCTBA.




AJIbIeru/ibl, KeTOHbI APOMATHYECKOI0 psiia

benzoiinplil anbaeruj: MOJydeHHE, CBOMCTBA (OKHCJICHHUE, pPEaKIus
Kannunmapo). Ilomydenue kertoHoB mo crocoOy Dpupaens-Kpadrca.
AnerodenoH, 6eH30()heHOH; UX TPUMEHEHUE.

ApomMaTnyeckne KapOOHOBbIE KHCJI0ThI

OaHOOCHOBHBIE apoMaTH4YecKHe KHCJI0ThL. PacmpocrpaneHue B
npupoje. [losyueHue okucieHneM roMmoJioroB 6€H3051a, apOMaTHYECKUX
CIUPTOB U anbJeruaoB. bensoiinas kucnora u ee cBoiictBa. CpaBHEHUE
KHUCJIOTHBIX CBOMCTB YKCYCHOM M OeH30iHON kuciaor. Comu u 3Qpupsl
OCH30MHON KHUCIOTHl. XJIOPUCTHIM O€H30MJI, OCH30WHBIN aHTUIPUI,
Ooenszamua. Peaknuu aneKrpoUIBHOTO 3aMelIeHUs B sApe W UX
OpHUEHTAIHS.

/IByXOCHOBHbIE apoMaTH4YecKHe KHCJIOTbL. DTaneBble KHUCIOTHI.
[Tonyuenue ¢raneBoil KuCIOTH U3 HadTalrHa; (PTajgeBbld aHTUAPUI U
¢ranumun. Jumetundranar u apyrue ankuiadtanatel. ['nmudranesas
cmouia. TepedraneBas KUcI0Ta U JaBCaH.

®enonokucaorsl.  CamumuioBas  kuciaota.  CanuIuIoOBOKUCIBIN
HaTpuil. ['anmioBas KucIoTa, NOHATHE O TAHHUHE; TyOUJIbHbIE BEIIECTBA.
ApoMaTHyecKHe aMUHbI

Homenknatypa u kiaccu@ukaiusi aMUHOB (II€pBUYHBIE, BTOPUYHBIE,
TpetuuHsle). [lomydenune BoccraHoBieHueM HuTpocoenunenuit (H.H.
3unuH). PuznyecKkue U XUMHUYECKUE CBOWCTBA. BiusHue aMUHOTPYIIIBI
B apOMATHYECKOM SApe Ha XUMHUYECKHE cBOMCTBA. OCHOBHBIE CBOMCTBA,
peakuuu cosieo0pazoBaHusl. AJKUINPOBaHHUE U allMiIMpoBaHue. Peakuun
AEKTPO(UIBHOTO 3aMelleHUs] B OEH30JbHOM sipe, OpUEHTALus
3amenieHui. Okucnenne. AHuauH. Cynbhoanununbl. CynbdaHumoBas
KHCJI0TA; Cyab(haMuIHbIE IPEenapaThl.

ApoMaTH4YecKHe 1HA30- H a30COeIMHECHHUS

CtpoeHue coJsieil AMa30HHMS W JUA30TATOB. Peakiuu ¢ BbIICICHHEM
a30Ta (3aMelleHre JUa30rpyIbl Ha THAPOKCHII, peakuus 3aHameiiepa);
peakuuu Oe3 BblAETIEHMS a30Ta (COUETaHME C aMUHAMU U (peHoJamH,
BOCCTAQHOBJICHHE). A30KpacuTean. MeTHIopaHX, NPUYMHA U3MEHEHUS
OKpPACKH B KUCIJIOH CpeJe.

MHOI'OAJEPHBIE COEAMHEHMA

Hadramun. CrpoeHue, paBHOLEHHOCTb JABYX OEH30JIbHBIX KOJIELL.
W3omepuss npousBoaHbix  Hadranuua. Ilomyuenue  HadTanuHa,
¢u3nyeckue cBoHcTBAa. XHUMHYECKHE CBOMCTBA: AKTUBHOCTh  O-
nojoxenus. [lomydenue o-, [-TajgoreHo- W HUTPOHAPTAIMHOB.
BoccranoBienne u oxucieHue HadTanuHa. TeTpaquH M JICKaJIUH.
Peakiun  anekTpouiabHOrO  3aMEIIEHUs;  MECTO  BCTYIUICHMS
3aMecTuTeNs B HadTamuHoBoe sapo. IIpuMenenue HadranuHa u ero
npou3BoaHbIX.AHTpalleH. CTpoeHue, HaxoXICHHE B  IPUPOJE.
AKTUBHOCTD Me€30-TIOJIOKEHUS. Peaknuu okxucineHus. An3apuH.
@®cnantpeH. CrpoeHue. buonormueckoe 3Hauye€HHE NPOM3BOIHBIX
¢enantpena. IlonsTe o cTepoujax, BUTaMUHAX rpymisl D, moigoBeix
ropmoHax. KaHieporeHnnsie Bemectsa

I'ETEPOIIMK/IMMECKHUE COEJIMHEHUA

ITUYIEHHBIE TETEPOLIMKIIMYECKHWE COEAMHEHMA
CrtpoeHne NATUUWICHHBIX T'€TEPOLUKIOB (apOMaTHUYECKUH Xapakrep);
B3auMHOe mnpeBpamenue rerepouukioB (FO.K. IOpweB). @ypan.
Terparuapodypan. @ypdypos, ero npuMmenenue. Tuoden u nUppoL.
[Mupponuann. MMupazon; OuosiorHUECKOe 3HAYEHHE IPOU3BOIHBIX




MMHUJA30J1a; TacTUAUMH U TucTaMuH. Terpanupposnsl. CTpoeHue re-
MorinobuHa u ero (QyHKIUsS B OpraHu3Me; XJIOpOQWII, €ro
¢usnonornueckas  pynkuma. HMugon. Crpoenume. ['erepoaykcus;
pocToBble BemiecTBa. TpunrtodaH, TPUNTAMUH, HX OHOJOTHYECKOE
3HAuEHUE.

MECTUYJIEHHBIE 'TETEPOLITUKJIMYMECKUE COEJUHEHU A
[Mupunun. CrpoeHue, TMOJy4YE€HUE MUPHUAMHOBBIX OCHOBAHUH U3
KaMEHHOYToJIbHOM cMouibl.  Peakuum  cosieoOpazoBanus. Peakuuu
TUAPUPOBAaHUS NUPUIUHA; nunepuiuH. [Ipou3BojHBIE NUPHUIUMHA U
NUIepUIMHa, UX OHoJIorMyecKass akTMBHOCTh. HUKOTHHOBAs KuUCIOTa U
ee amu (ButamuH PP).

XunonuH. OO0o3HaueHus aTtoMoB B sjape. OCHOBHBIE CBOWMCTBA.
[Ipumenenue. [Iupumuans, ero ctpoeHue. [IMpuMUIMHOBEIE OCHOBAHMS
(2,6-muokcunUpUMUINH),  IHUTO3MH  (6-aMHUHO-2-OKCUITUPUMUJINH),
TUMHUH  (5-MeTwi-2,6-auokcunupumuut). [lypuH, ajneHuWH, TyaHUH.

Crpoenue. IlypuHoBbie ocHOBaHUs. MoueBast KMCIIOTA.

Ilpumepvr mecmoegwvix 3a0anuil
1. Duexkrponnasi popmyJia anHmona opoma:
1) [NeJ2s?2p* 2) [Ar3d'%]4s?4p® 3) [Ar3d™]4s?4p°® 4). [Ar3d'?)4s?4p®5d?
2 CBs3u B MoJiekyJie 0es1oro pocopa
1) KoBaJIEHTHBIE 2) NOHHBIE 3)o 4

3. CuJibl, JeiCTBYIONIHE MEKIY MOJIEKYJIaMHU XJI0pa
1) Bomopoaubie. 2) koBanenTHbie  3) BaH-mep-BaanscoBbie  4) mossipHbIe

4. Tun KPUCTAUIHYECKON pelIeTKH KPeMHMSI:
1) aroMHBIH 2) HOHHBIA  3) META/UTMYECKUH  4) MOJIEKYJISIPHBIH

5. Mo 3HaueHusiM ArG°29s peaknuii onpeaeanTe, KAKOH OKCH/I B Ka)KI0M Ha0ope U3 IBYX
peakuuii 00;1a1aeT 00J1ee OCHOBHBIMM CBOMCTBaAMU:
a) ALO3e) + 3SO3¢) = Al(SO4)3r); ArG®208 = — 405 xIx
T12030) + 3SO03(r) = T2(SO04)3(); ArG®298 = — 442 k]I
0) 6BaO) + P4O10() = 2Baz(PO4)2(r); ArG°208 = — 1728 k]I
6CaO¢) + P4O010() = 2Caz(PO4)2(r); ArG°208 = — 1456 x/[x
6. Ucnoab3yst 3Havennsi OB noreHuMa 0B, YCTAHOBUTE, B KAKOM (KaAKHX) CJIy4asix
PAacTBOp, co/iep:KANINA 0OJHOBPEMEHHO CJIeAyIOlie BellecTBAa, IPUTOTOBUTH HEJIb3s:
1) nepmaHraHart Kajaus U CyJb(UT Kallusi 2) MepMaHraHat Kajaus U CcylbhaT Kaius
3) a30THYIO KUCIIOTY U cepoBoopos 4) rekcaruapokcoxpomart (1) kamus u qubpom
7. llpu yBeinueHUN 3HAYEHUSI PABHOBECHOI KOHIIEHTPAIIUH ANOKCH/IA YIJIepoaa B
YeThIpe pa3a paBHOBEeCHAs] KOHIEHTPAMA MOHOOKCH/IA yIJjepoaa
1) He U3MEHHUTCS 2) YBEJIIMYHUTCS B YETHIPE pa3a 3) YMEHBIIUTCS B YEThIpe pasa 4)
YBEIMYUTCS B JIBA pa3a 5) YMEHBIIMTCS B JIBa pa3a
8. He npoBojasi BbIYMC/IeHHIT PACIOJIOKUTE BellIeCTBA KAKI0I0 HA00pa B MopsiAKe
YBeJIHYEeHHUs] UX PACTBOPUMOCTH B Bojie:
1) AgCl, AgBr, Agl 2) Ag2COs, Ag2SOs4, Ag2CrOs  3) PbS, PbSOa4, PbCrO4
9. YcranoBurte cooTBeTcTBUE (hOPMYJIbI KOMILIEKCA, CTENEHU OKUCIEHHUSI HEHTPAJIbHOI0
aToMa B HEM U reOMeTPHH KOMILIEKCa

Kommnekc CrerneHb OKUCIICHUS LIEHTP. ['eomeTpus
aToMa

[Co(CO)4] 0 TpeyroapHUK

[AuCls] ~ +1 Terpasap

[Pt(NHz3)CI] * +2 Ksajpar




[Mn(CO)s] +3 TpuronaipHas Ounupamua

[Ni(CN)4]* +4 Oxkrasrap

10. U3 npuBeIeHHBIX BENIECTB CaMOil CHJILHOM KUCJI0TOM SIBJISIETCS:
1) HBrO 2) HCN 3) H3POs4 4) HNO2 H2S
11. Ucnosib3ysi cipaBoYHbIE IaHHbIE, PACTIOJIOKUTE MPOTOJUTHI B MOPSIIKE YBeJINYEeHUs
HX OCHOBHOCTH 110 OTHOLIEHHUIO K Boje npu 25 °C:
AsO43, CO3%*, NOs-, PO4*, SO3%, SO~
12. CycneH3uio cepbl Sg B BOIe MOKHO OKHCJIUTH 10 CEPHOI KUCIOTHI
1. Xmopom 2. AzotHoit kucimotoir 3. BopHoif kucnoroit 4. PactBopoM MemHOTO
Kyrnopoca
13. dansl BemectBa: ¢ochop, XI0p, BOTHBIE pACTBOPHI CEPHON KUCIOTHI X THIPOKCHIA KaJIHSL.
Hanmumure ypaBHEHHsI YETHIPEX BO3MOXKHBIX PEAKIHMA MEXIy BCEMH MPEJI0KEHHBIMU
BEIIIECTBaMHU, HE TIOBTOPSIS Maphl PEareHTOB.
14. Hanuimure ypaBHEHMsI PEaKIUid, ¢ MOMOIIBI0 KOTOPHIX MOXKHO OCYIIECTBUTBH CIIETYIOIIHE
MpEBpAICHUS:

CH4 t C2H2 +Ct C6H6 +Cl, s X +NaOH Y +Br, Ny

Vkaxxute Ha3BaHUS BCEX BEIIECTB. B ypaBHEHUSAX NPHUBEIUTE CTPYKTYpHBIE (HOPMYITBI
OpPraHn4€CKuX BCHICCTB.
15. Jlynis HeHTpanmu3auu CMeCH YKCYCHOM KUCTOTHI B (heHoa moTpedoBaaoch 57,7 Mi pacTBopa
¢ MaccoBoi josiedt ruapokcuaa kanus 13% (mnotaocts 1,12 r/mn). Ilpu neiicTBumM Ha Takyro ke
cMech OpOMHOHM BOJBI BhIMas ocamok Maccod 33,1 r. Halimute maccel peHONMa M yKCyCHOM
KHUCJIOTHI B MCXOJHOW cMecHu. B oTBeTe 3amuIinuTe ypaBHEHUS peakiii, KOTOpble yKa3aHbl B
YCIIOBUM 3aJaud, U TPUBEIUTE BCEe HEOOXOAUMble BbIUMCICHUS (yKa3blBailTe eIUHUIIBI
M3MEPEHUS UICKOMBIX (PU3NYECKUX BETUYMH ).
16. IIpn mpokaJiMBaHWUM KaJIBIIMEBOW COJM KapOOHOBOW KHCJIOTHI TOJYYHMJIM OPraHHUYECKOE
BEIIECTBO, coAepxkaiiee 69,76 % yraepoaa u 18,60 % kucnopona.
Ha ocHoBaHuu 1aHHBIX YCIOBHS 3a/1a4H:
1. TlpousBeauTte BBHIYMUCICHUS, HEOOXOIUMBIE U YCTAHOBJICHUSI MOJEKYISIPHON (OpPMYIIbI
OpPraHUYECKOTO BEIIECTBA;
2. 3anummuTe MOJIEKYISIpHYIO GOPMYITy UCXOIHOTO OPTaHUYECKOTO BEIIECTBA;
3. CocrtaBbTe CTPYKTYpHYIO (OPMYIy 3TOTO BEUIECTBAa, KOTOPas OJHO3HAYHO OTpa)Kaer
MOPSIIOK CBSI3U aTOMOB B €r0 MOJIEKYJIE;
4. Hanumure ypaBHEHHME pEaKIMH TMOJy4eHUs S5TOT0 BEIIeCTBa MpPH MPOKATUBAHUU
KalbI[MEBOM CcONMM KapOOHOBOW  KHUCIOTBI, HCHOJBb3Yys CTPYKTYpHBIE (QOPMYJIbI
OpPraHMYECKUX BEIIECTB.
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