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Ha BcTymuTensHOM SK3aMeHe TI0 XMMUH TTOCTYTIAIOIINM B BY3 JIOJDKEH TIOKa3aTh 3HAHHE OCHOBHBIX
TEOPETUUCCKUX TIOJIOKEHHUI; YMETh TPHMEHSATh TEOPETUYECKUE TOJIOKEHHUS XUMUH TP PACCMOTPEHHH
KJIaCCOB HEOPraHWYECKWX M OPraHWYECKUX BEIIECTB M WX COCIMHEHHWI; YMETh PAaCKphIBaTh 3aBUCHMOCTH
CBOMCTB BEIIIECTB OT WX COCTaBa M CTPOCHUSI, 3HATh CBOMCTBA BAKHEHUIIMX BEIICCTB, NMPUMEHSEMBIX B
MPOMBIIUICHHOCTH W B OBITY, IOHMMAaTb OCHOBHbIC HAy4YHbIC IPUHIMITEI BHKHEHMITIMX XHMHYECKUX
MPOM3BOJICTB (HE YDIYOJNssich B JICTAIM  YCTPOMCTBA XMMHUYECKOHM armaparyphl); pellaTh THIIOBbIE W
KOMOWHHMPOBAHHBIE 3371a4H 10 OCHOBHBIM pazzieiiaM XuMuH. Ha s3x3ameHe MO)KHO TTOJTh30BaThCsl CIISTYFOIIAMU
tabmmamu:  “Tlepriomueckas cucrema xummdeckux dnmementoB . M. MenneneeBa”, ‘PactBopumoctb
OCHOBAHHIA, KMCIIOT U COJIEH B BOZIE”, ““ INEKTPOXUMUYECKUH Psijl CTAHIAPTHBIX AJIEKTPOIHBIX TOTEHIIUAIOB .

[pu perennu 3a1a4 pa3peracTcst Mojb30BaThCs KATbKYIISTOPOM.

Yacrs 1. OcHOBBI TeOpeTHYECKOH XMMHH

[Tpenqver xumuu. Mecto xumuu B ectecTBo3HaHMM. Macca 1 sHeprusi. OCHOBHBIE TOHSTHS XMMUU.
BemectBo. Monekyna. Atom. OnekrpoH. MoH. Xumuueckuii aiemMeHT. XumMideckas popmysia. OTHOCHTENbHASI
aToMHas 1 MOJIEKyJsIpHas Macca. Moie. MorsipHas macca.

XUMHUUECKHE TMpEeBpalleHus.. 3aKOH COXPAaHEHWs] MacChl M SHEPIUM. 3aKOH IOCTOSHCTBA COCTaBa.
Crexuomerpusl.

Crpoenne aroma. AtomHoe siapo. M3ortorbl. CtabwibHbe M HecTaOWJIbHBIE siipa. PamoakTBHBIE
TIPEBPALLICHHUS, ACIICHUE SAEP U SIEPHBIA CUHTE3. Y paBHEHHE PaJMOaKTUBHOIO pacraa. [lepyuo nomypacnana.

JBoiicTBeHHas mpupoja ekTpoHa. CTpoeHHe AJEKTPOHHBIX 000J0uek atoMoB. KBaHTOBbIE umcia.
ATOMHBIC OpOWTATH. DJIEKTPOHHBIE KOH(HIYpAIMK aTOMOB B OCHOBHOM M BO30Y)KICHHOM COCTOSHFSIX,
npuHLm [laymi, npasuno XyHza.

[Nepromrueckuii 3akoH [I.M. MenpeneeBa u ero 000CHOBaHHE C TOUKH 3PEHUSI AJIEKTPOHHOTO CTPOCHUS
aroMoB. [lepronnueckas crucreMa 31eMEeHTOB.

Xvumuueckast CBA3b. THIbI XUMHYECKUX CBS3CH: KOBAICHTHASA, MOHHASA, METAUINYECKAsl, BOIOPOIHASL.
MexaHusMbl 00pa3oBaHMsl KOBAJIEHTHOM CBSI3U: OOMEHHBI U JIOHOPHO-aKLENTOPHBIA. DHEpPrusi CBS3U.
[ToTeHipman HOHU3ALMH, CPOACTBO K 3JEKTPOHY, 3IEKTPOOTPULIATEIbHOCTD. [10IpHOCT CBS3H, MHYKTUBHBIH
addext. Kparnsie cBs3u. Monens rubpuamsaim opouTaieid. CBsi3b MEKTPOHHON CTPYKTYPBI MOJIEKYIT C UX
TEOMETPUYECKUM CTPOEHHEM (Ha IMpUMEpPEe COEMHEHWH JJIEMEHTOB 2-T0 mepuoza). Jlemokamsarms
AJIEKTPOHOB B COTPSDKEHHBIX CUCTEMAaX, Me30MepHbIi 3(h(ekT. [IoHsTHE 0 MONIEKYIISIPHBIX OpOUTAISIX.

BanentHocte u creneHp okucnenus. CrpykrypHble (opmynbl. M3omepus. Buasl usomepun,
CTPYKTYpHAsl U IIPOCTPAHCTBEHHASI H30MEPUSL.

ArperatHple COCTOSIHMSI BEIIECTBA U TEPEXO[bl MEXITYy HUMHU B 3aBUCUMOCTH OT TEMIIEparypbl W
nasneHus. ['a3pl. 'a3oBble 3akoHbL. YpaBHeHuwe Knaiinepona-MenpneneeBa. 3akoH ABOTaipo, MOJSIPHBIA
oobem. Kumkoctr. Accormarysi MOJIEKYNT B JKUIKOCTsX. TBepapie Tena. OCHOBHBIC THTIBI KPUCTAUTUYECKUX
pELIETOK: KyOUYeCKHe 1 reKcaroHaIbHbIE.

Krnaccudukanmss ¥ HOMEHKJIATypa XMMHUYECKHX BEIIECTB. VIHIMBHIyaJbHBIC BEINIECTBA, CMECH,
pactBopsl. [IpocTeie BeecTBa, awioTponus. Merawibl 1 HeMeTaiuibl. ClioykHble BelecTBa. OCHOBHBIE KJIACCHI
HEOPraHWYECKUX BEILECTB: OKCHIbL, OCHOBAHMS, KHCIOThI, comd. KomruiekcHble coemuHeHus. OCHOBHbIE
KJ1acChl OPraHMYECKUX BEIIECTB: YITIEBOAOPO/Ibl, TAJIONeH-, KUCIOPO/I- M a30TocozepyKaruye Beiectsa. Kapoo-
U reTepolMKIbL. [lommepb! 1 MaKpOMOJIEKYIIbI.

Xumudeckde peakipi W ux Kinacchukarms. Tumbl paspbpiBa XMMHUECKHX CBs3ei. ['oMo- u
reTepouTyeckue peakimu. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

TerutoBeie 3(hhEKThI XUMUYIECKUX PeaKIuid. TepMOXMMUYECKHE ypaBHEHHS. Teruiora oOpa3oBaHHS
XUMIYECKUX COEqUHEHNI. 3aKoH [ 'ecca 1 ero ClieICTBUSL.



CKopocTh XMMUYECKOH peakim. [IpencTaBienre o MexaHn3MaxX XMMUUYECKUX PEAKIiA. DJIeMEHTapHast
CTaaus peaKiyy. [ OMOreHHbIE M T€TEPOreHHbIE PEAKIMU. 3aBUCUMOCTh CKOPOCTH TOMOIC€HHBIX PEAKIMi OT
KOHIIGHTpAIMH (3aKOH JeHCTBYIOMMX Macc). KoHcTaHTa CKOPOCTH XMMHYECKOH PEaKIu, ee 3aBUCUMOCTh OT
TeMIIeparypbl. JHEPrys aKTHBALINH.

Senenve karammza. Karamizaropel. [lpumepbl katamutudeckux mpoueccoB. llpencraBnenue o
MeXaHHW3MaX TOMOT€HHOTO ¥ T€TEPOTeHHOT0 KaTali3a.

OOpatuMble peakiuy. XUMHYecKoe paBHOBecue. KoHCTaHTa paBHOBeCHs, CTENEHb MPEBPAILCHMUS.
CmMerieHrne XMMHYECKOrO paBHOBECHS TIOJT JCHCTBIEM TeMIlepaTypbl U JlaBjieHus (KoHueHTpauun). [Ipuximmn
Jle Ilarense.

Jucniepcupie  cuctembl. Komowmanbie cucrteMbl. PacTtBoppl. MexaHmsm 00pa3oBaHHS pPacTBOPOB.
PacTBOpHMOCTB BEIIIECTB U €€ 3aBUCUMOCTh OT TeMIIEpaTyphl ¥ IPUPOIbI pacTBOpHTENs. CIOCOOBI BEIPAXKEHUSI
KOHIIGHTpAILIUM PacTBOPOB: MaccoBasi JO0JsI, MOJIbHAs JIOJIs, MOJISIpHAs KOHIIGHTpalysi, OObEMHAsl JIOI.
Otmure GU3UIECcKX CBOMCTB pacTBOpa OT CBOWCTB pacTBopuTessi. TBepbie pacTBOpbl. CIiIaBblL.

OneKTponuThl. PacTBOpBI 2JIEKTPOIUTOB. DJEKTPOIUTUYECKAs JUCCOLMALMS KUCIOT, OCHOBAHWM U
conell. KuCIOTHO-OCHOBHBIE B3aUMOJICHCTBHSA B pacTBopax. [IpOTOHHBIE KHUCIOTHI, KHCIOTHI JIbrowmca.
Awmporeprocts. Koncranra muccormammm. CreneHp aucconpianyy. VIOHHOE —TIpOW3BECHHE  BOJIBL.
Bonoponnbiii nokaszarens. ['maponus coneil. PaBHOBecne Mexay MOHaMH B pacTBOpe M TBEpHOW (pasoid.
[Tpomseenenue pactBopumoctu. OOpa3oBaHue MPOCTEMILIMX KOMIUIEKCOB B pacTBopax. KoopauHaimoHHOe
yncito. KoHcTaHTa yeTOMYMBOCTY KOMIUIEKCOB. MIOHHBIE ypaBHEHNS PEaKLUid.

OKHCIMTEPHO-BOCCTAHOBUTENBHBIE  PEakMM B pacTtBopax. OrmpeneneHue CTEXMOMETPUUECKHX
KO3((PUIMEHTOB B YPAaBHEHMSIX OKUCIHMTEIbHO-BOCCTAHOBUTEIIBHBIX peakimi. CTaHAapTHBIC MOTCHIHAIBI
OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHBIX PEAKLMIA. Psi cTaHIapTHBIX AMIEKTPOJHBIX MOTEHIMATIOB. DJIEKTPOIIN3
PacTBOPOB U pacIlyIaBOB. 3aKOHBI AnieKTponi3a Papajes.

Yacrs I1. DiiemMeHTHI U MX COEIMHEHMUSI.

Heopranuueckasi xumust

AOUTYpHEeHTBI JIOJDKHBI HAa OCHOBaHMM [leprojmdeckoro 3akoHa JaBaTh CPABHHUTEIIBHYIO
XapaKTEPUCTHKY 3JIEMEHTOB B TPYNNaX W MEpUOfax. XapaKTepHCTUKA SJIEMEHTOB BKIIOYAET: 3JIEKTPOHHbBIE
KOH(UTypallii aToMa; BOSMOKHbBIE BAJICHTHOCTH M CTENEHM OKWCJIEHUS 3JIEMEHTAa B COSMHEHMSX; (POPMBI
TMPOCTHIX BEIIECTB U OCHOBHBIE THITHI COSTMHEHUM, X (PU3MYECKE U XUMUYIECKHE CBOICTBA, J1a00paTOpHBIE U
MPOMBIIUIEHHBIE CMOCOOBI TMONYYEHUsI; PACIPOCTPAHEHHOCTh 3JIEMEHTa U €ro COEIMHEHUH B MPUPOJIE,
MPaKTUYECKOE 3HAUYEHUE U 00JIaCTH MPUMEHEHHs coeMHeHn. [Ipy onrcaHny XUMHUYECKHX CBOMCTB JOKHBI
OBITh OTpaYKEHBI PEAKIMK C YYacTUEM HEOPraHMUECKUX M OPraHUYEeCKUX COSIMHEHUH (KUCJIOTHO-OCHOBHBIE 1
OKHUCJUTENTbHO-BOCCTAHOBUTENbHBIE TTPEBPAIIICHHS), @ TAK)KE KAYECTBEHHbBIE PEAKLIIH.

Bonopoa. N3ororel Bogopoaa. CoeauHenust Boaopo/ia ¢ MetauilamMu 1 Hemetayuiamu. Bogna. Ilepokenz
BOZIOpO/Ia.

I"anorens!. ["anorenoBoaopop!. [ amorennipl. Kucnopoacoaepxaniyie COeqMHEHus XI10pa.

Kucnopon. Oxcuipl v nepokcuipl. O30H.

Cepa. Ceposogopon, cynbhuasl, nomicyibuabl. Oxcuasl cepbl (IV) u (VI). Ceprucrast u cepHas
KHUCJIOTBI ¥ IX COJTH. D(UPBI CEPHOM KUCTIOTHL. TroCybdhar HaTpusL.

A30T. AMMMaK, COIM aMMOHUS, aMUJbl METAJUIOB, HUTPUIIBL. OKCHIBI a30Ta. A30THCTas M a30THAs
KHUCJIOTBI ¥ IX COJTH. D(UPBI A30THOM KUCIIOTHI.

®Dochop. Dochun, pochunpr. Oxucapt docdopa (1) u (V). INautorenwapr docdopa. Opto-, MeTa- u
mdochopHas kucnotbl. Oprodocdarsr. Dhupst GochOpHOI KUCTOTHL



VYraepon. Mzoronsl yraepoma. [Ipocteiime yrieBomopomsl: MeTaH, 3THieH, areTwieH. KapOumpbr
Kayplys, amomMuHus 1 xene3a. Okeunpl yriaepona (II) u (IV). KapOoHuss! epexoqHbIx MeTaIoB. Y TOIbHAS
KHUCJIOTA U €€ COJH.

Kpemanii. Cunan. Cummvnin Maraust. Oxenp kpemuust (IV). KpeMHUBBIE KMCITOTBI, CHITUKATHI.

bop. Tpudropua 6opa. Opro- u TerpadopHas KUCIOThL. Terpadopar HaTpHs.

brnaroponbie rasbl. [Ipumepbl coeTMHEHMI KpUITOHA U KCEHOHA.

[enounbie MeTautbl. OKCHIBL, TEPOKCHUBL, THIPOKCUIIBI U COMIU LIEIOYHBIX METAILIOB.

[eno4yHo3eMebHbIC METAILIbI, OSPUIUTHIA, MATHUI: MX OKCHJIbI, THIPOKCHIBI U coid. [IpencraBnenue o
MarHMiOpraHuuecKuX COSIMHEHMSIX (peakTuB [ punbspa).

Amomunuil. Okcuz, TWAPOKCHI W COMM  aMOMHUHHA. KOMIUIEKCHBIE COEIMHEHMs —aTFOMHHUSL.
IIpencraBnenus 00 aFOMOCUIIMKATAX.

Menp, cepedpo. Oxcumst memu (I) u (IT), oxeun cepedpa (I). ['mapookenn memu (II). Comu cepedpa u
meau. KommiekcHble coetmaenns cepedpa 1 MeJiu.

sk, pTyTh. OKCHIBI IMHKA U PTYTH. [ MAPOKCHI IIMHKA U €0 COJIH.

Xpom. Oxcugpt xpoma (ID), (1) u (VI). I'uapooxcuast u comm xpoma (II) u (II1). Xpomarsr 1 quxpomarsl
(VD). Komruiekchbie coeauaenus xpoma (111).

Mapranen. Oxkcnnpl Maprania (II) u (IV). 'mapookenn u com maprasua (II). Manranar u nepmanranar
KaJIHsL.

Kenezo, kobanst, Hukenb. Oxcunpl sxenesa (I1), (ID)-(I) u (III). I'mapoxcuast u comu sxenesa (1) u (II).
®epparsr (1I1) u (VI). KomrekcHbie coempHenns sxene3a. Comm U KOMIUIEKCHbIE coeuHeHnst kobarbTa (11) u
uukers ().

Oprannyeckast Xumust

XapakTepuCTHKa KaXJI0ro KJIacca OpraHNueCKHX COSAMHEHUI BKIIFOYAET: OCOOEHHOCTH JIEKTPOHHOTO U
MPOCTPAHCTBEHHOTO CTPOEHUSI COEAMHEHWH JTAHHOTO KJIacca, 3aKOHOMEPHOCTH M3MEHEHMs (DM3UYECKHX U
XUMHUYECKUX CBOWCTB B TOMOJIOTUUECKOM PsITy, HOMEHKJIATYpPY, BUIbl U30MEPHH, OCHOBHBIE TUITbI XUMUYECKHX
peaKLMid U UX MEXaHU3MbL. XapaKTEpUCTHUKA KOHKPETHBIX COSIMHEHUN BKITFOUaeT (PH3UUECKHE U XUMUUECKHE
CBOWCTBA, J1aDOpaTOpHBIE U MPOMBIILIEHHbIE CIIOCOObI MOMy4eHus], oOnactu npumeHeHus. [Ipu ommcanun
XUMHMYECKUX CBOMCTB HEOOXOAMMO YUMTBIBaTh PEAKIMU C YYACTHEM KaK pajuKaia, TaK U (PyHKIMOHAIBHON
TPYHIIbL.

CrpykTypHasi TEOpHsI KaK OCHOBA OPraHMYECKOM XWMHH. YTJIEpOIHbIA ckeneT. DyHKImoHambHas
rpymma. ['omonmormueckue psimel. M3omepusi: cTpykTypHass W mpocTpaHcTBeHHas. [IpencraBnenue 00
OIITUYECKOM n3oMepun. BarMHoe BimsiHME aToMOB B MoJiekysie. Kiaccudukaryiss opraHuuecKix peakipii 1o
MEXaHU3MY U 3apsiTy aKTUBHBIX YaCTHII.

AJkaHbl 1 IMKIT0ANIKaHbL. KoH(popMepbI.

AJKeHbI ¥ IIMKJI0AIKEHbL. COIpsHKEHHBIE VEHBL.

Ankunbl. KHCITOTHBIE CBOMCTBA AJTKUHOB.

Apomarryeckue yriieBooposb! (apensl). berzon u ero romosnoru. Crupon. Peakim apoMariyueckoi
CHCTEMBI U YIJIEBOIOPOTHOTO pajukana. OpHEeHTHPYIOIIee JCHCTBUE 3aMeCTUTENIeH B OSH30JIbBHOM KOJIBIIC
(opuenrantsl [ u Il pona). [lorsTHE O KOHIEHCUPOBAHHBIX APOMATUUECKUX YITIEBOJIOPOIAX.

["aytoreHonpoOM3BOIHBIE YITIEBOAOPO/IOB: AIKWI-, apii-, U BUHIITATOreHU bl Peakiyu 3amertenus u
OTILICTUICHHS.

CrmpTel IPOCTBIE U MHOTOATOMHBIE. [ lepBHYHBIE, BTOPUYHBIE U TpeTUUHbIe ClIUpThL. DeHonbl. [IpocTeie
3HpBL.

KapOoHuipHbIe coelMHEeHHs: albaeruabl U KeToHbL [IpenenbHble, HenpeenbHble U apoOMaTHYECKue
anpaerupl. [loHATHE 0 KETO-€HOJILHOM TayTOMEPHH.



KapGonoBeie kwucnotel. [IpenensHble, HEMpenenbHbIE W apPOMATUYECKUE KHUCIOTBL. MOHO- H
JMKapOOHOBbIE KUCIOTHL. [Ipon3BoiHble KapOOHOBBIX KHCIIOT: COJM, AHTUAPUIIBI, TaJOTeHAHTHIPU/IBL,
CIOXKHBIE APUpBbL, aMuabL JKUpBbL

Hurpocoenunenus: HUTpOMETaH, HUTPOOEH30M.

AmuHbL. AnudaTtuyeckre U apoMaTtdeckue aMHuHbL. llepBHYHBbIE, BTOPHYHBIE U TPETUYHBIE AMHHBI.
OCHOBHOCTH aMHHOB. UeTBepTHYHbIE AMMOHHEBBIE COJTU 1 OCHOBAHHSI.

[anoren3amertieHHple  KUCAOTBL. OKCHKUCIOTHI: MOJIOYHAs, BHUHHAsS W CAIMIMIIOBAS KHUCIIOTHI.
AMUHOKUCIIOTBL: [VIUIUH, JIAaHUH, IMCTEUH, CEpUH, (heHIIAIAH|H, TUPO3UH, JIM3UH, TITyTaMUHOBAsI KUCJIOTA.
[Menmupl. [Ipencrasienye o CTpyKType OEKoB.

YreBonpl. MoHocaxapuael: pr003a, Je30KCUpr003a, TNFOK03a, (pykros3a. [lukimmdeckue ¢opme
MoHocaxapuioB. IIoHsTHE O IPOCTPAHCTBEHHBIX M30MEpax YIJIeBOJOB. Jlpcaxapusipl: Leo0no3a, MabTo3a,
caxapo3a. [ lommcaxapupl: Kpaxmal, He/UTHII03a.

[Tuppoi. [TupuamH. [IMpUMUAMHOBBIE W ITyPUHOBBIE OCHOBAHWS, BXOMSIIME B COCTAB HYKIEMHOBBIX
kucior. [IpeacraBnenye o CTpyKType HyKIEMHOBBIX KUCIIOT.

Peakiyn nommMepuzatiy 1 noMKoHieHcamu. OTAENIbHbIE THIThI BHICOKOMOJIEKYIISIPHBIX COSIMHEHUIA:
NOJIMATANICH,  TIOJIMIPOIJICH, — TOJNMCTUPOJ,  TOJMBUHWIXIIOPHZ, — TTOJUTETPAQTOPITUNICH,  KaydyKH,
COTOIMMEpBI, (PeHOI-(HOpMATTHACTHIHBIE CMOJIBI, NCKYCCTBEHHBIE M CHHTETUUECKUE BOJIOKHA.



