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MocTtynatowmin B8 BY3 [o/mKeH MoKasaTb 3HaHWE OCHOBHbIX TEOPETUYECKMX
MOMIOXKEHNA XMMUN KaK OfIHON U3 BaXXHEMLUMX eCTECTBEHHbIX HayK, NeXallnX B OCHOBE
HAayYyHOro MOHUMaHUS NpPUPoAbl. JOK3aMEHYIOLWLMIACA [O/MKEH YMETb MPUMEHSTb
N3y4YeHHble B LLKO/E TEOPEeTUYECKNE MOMOXKEHNS NPU PacCMOTPEHMM KNacCOB BELLECTB U
KOHKPETHbIX COEAMHEHWNIA, PAaCKPbITb 3aBUCMMOCTb CBOMCTB BELLECTB OT UX CTPOEHWUS;
peLlaTh TUMOBbLIE 3aAa4m; 3HaTb CBOMCTBA BAXKHEMLLNX HEOPraHUYECKUX M OpraHNYecKmX
COEAMHEHWI, B TOM YKCNe, MPUMEHSEMbIX B HAPOJHOM XO35IMCTBE U B ObITY; NOHUMATb
Hay4Hble MPUHUMUMbI BaXKHEMLUNX XUMWUYECKUX MPOM3BOACTB. Ha 3K3aMeHe MOXHO
Monb3oBaThCA Ccreayrowmmy Tabnuuamn: «leprognyeckass cucTemMa XUMUYECKUX
anemeHTOB [. . MeHpeneeBa», «PacTBOPUMOCTb COMEN, KMCNOT M OCHOBaHWI B BOAE,
«INEKTPOXMMUYECKMIA pAf HanPsXKeHWUIA MeTannoB». py pelleHnn pacyeTHbIX 3adad
paspeLLaeTcs Nonb30BaTbCA MUKPOKa/IbKYNATOPOM.

O6LLas xmmusi.

MpegmeT 1 3adayn XM, MecTo XMMWUW CPefn ecTeCTBEHHbIX HayK. ATOMHO-
MONeKynapHoe YydeHue. Monekynbl. ATOMbl. [1OCTOAHCTBO COCTaBa BeLLECTBa.
OTHOCUTENbHAA aTOMHAA W OTHOCUTENbHAsA MOJIEKynsapHas Macca. 3aKOH COXpaHeHus
Macchbl, ero 3HayeHue B Xumun. Monb — efuMHMLA KONM4yecTBa BellectBa. MonspHas
Macca. Ymucno Asoragpo.

CTpoeHve siep aTOMOB XMMUYECKMX 3/IEMEHTOB U 3/IEKTPOHHBLIX 060/104eK aTOMOB.

Meprognyecknii 3aKoH XMmn4yeckmx anemeHToB .. MeHaeneesa. PacnpeaeneHve
3/IEKTPOHOB B aromax 3/1eEMEHTOB MO 3/1eKTPOHHbLIM YPOBHAM. bonbluve n Manble
nepvofbl, rpynnbl W MOArpynnbl. XapakTepucTka XMUMUYECKUX 3/IEMEHTOB Ha
OCHOBAHMM TMOJIOXKEHMS B MEPUOAMNYECKOA CUCTEME W CTPOEHMS aToma. 3HauveHue
MepPUOANYECKOr0 3aKOHa A/ MOHMMAaHWA Hay4YHOW KapTWHbI MUpa, PasBUTUSA HayKu U
TEXHUKN.

XUMNYECKUIA 3IEMEHT, NPOCTOE BELLECTBO, C/IOXHOE BELEeCTBO. 3HaKM XMMUYECKMX
31EMEHTOB U XMMUYeCKMe (opMynbl. PacyeT MaccoBOW A0NM XUMUYECKOTO 3/IEMEHTa B
BELLLeCTBe M0 ero oopmyre.

Tunbl XUMWUYECKUX CBA3Ei: KOBalleHTHasd (MonspHas W HenosisipHas), WMOHHas,
BOAOPOAHasA, MeTa//inyeckasd. [pyvMepbl COeAMHEHWUA CO CBA3AMM pasHbIX TUIMOB.
BasieHTHOCTb 1 CTeNeHb OKUCNIEHNS.

Tunbl XMMUYECKUX peakumid: peakumy COeAUHEHUS, Pa3/IOKEHNS, 3aMeLLEeHus,
o6bmeHa. OKMCNTENbHO-BOCCTAHOBUTE/IbHbIE peakummn. TensioBoin aPgeKT XUMUYECKNX
peakLmia.

CKOpPOCTb  XMMMWYECKUX  peakumid.  3aBUCUMOCTb  CKOPOCTU  OT  MPUPOAb!
pearvpyroLwmx BelecTB, KOHUeHTpauuu, TemnepaTypbl. Kataims. O6paTnMocTb
XUMUYECKMX peakLmMin. XMMUYECKOe paBHOBECKE U YCNOBMS ero CMeLLeHus.

PacTBopbl. PacTBOPMMOCTb BeLLecTB. 3aBMCMMOCTbL PAaCTBOPUMOCTU BELLECTB OT UX
npupoAbl, OT TemnepaTypbl, AaBneHus. TennoBon 3MMEKT Npu  PacTBOPEHUN.
KoHLUeHTpauma pacTBOpoB. 3HayeHWe pPacTBOPOB B MPOMbILLIEHHOCTU, CE/IbCKOM
XO034ICTBE, ObITY.

AnekTponutnyeckas puccoumaumsa. CreneHb guccoumaumn. CunbHble U criabble
ANEKTPONUTLI.  Peakuum WMOHHOrO OOMeHa. JnieKTpuuyeckas Auccoumaums  Kucnor,
LLLeI0Yen 1 coneil.

OKcuAabl KUCMOTHbIE, OCHOBHble, amoTepHble. Cnocobbl MOMyyYeHUs U CBOMCTBA
OKCW[0B.
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OCHOBaHWSl, Cnocobbl WX MOMy4YeHUs U CBOMCTBA. LLlenoun, WX nonydeHue,
CBOVACTBA 1 NPUMEHEHME.

Kuncnotsl, CBOICTBA, CNOCO6bI MOMyUYeHUs. Peakuys HeliTpanuaauum.

Conu. CocTaB, KnaccugmKaLys u cBOCTBa coneit. Maponus coneii.

SNeKTPON3. INEKTPONUTIYECKME CNOCOBLI NOMYYeHUs BELLIECTB.

HeopraHunyeckas Xxmmusi.

Bogopoa. Xumuueckue, usnyeckue CBOMCTBA. B3anmmoaencTeme C KUCIOPOAOM,
OKCMAaMW METa/I/IoB, C OpraHMYecKMMW BellecTBamu. [lpumeHeHMe BOAOPOAa Kak
3KO/OrMYECKN YMNCTOrOo TOM/MBA U CbIPbs 4151 XMMUYECKOW NMPOMBILLIIEHHOCTW.

Kucnopog, Xwumuueckue, (umsmyeckne cBoilctBa. Asnnotponus. [puMeHeHue
Kucnopoga. KpyroBopoT KUCN0opoAa B NpUpose.

Boga. dusmuyeckne n xumumyeckune ceoiictea. Kpuctannorngparbl. 3HaveHve BOfAb!
B MPOMbILL/IEHHOCTW, CEe/IbCKOM XO03AWCTBe, ObITy, npupode. OxpaHa BOLOEMOB OT
3arpasHeHus.

anoreHbl. O6LasA xapakTepuctmka ranoreHos. CoefJMHEHNA Ta/loreHOB B NPUPOSE,
X npumeHeHne. Xnop. ®Pusmyeckme, XUMWUYeCKMe CBOMCTBa. Peakuum ¢
HeopraHWYeCKUMN W OpraHNYecKMmn BelllecTBaMn. [lonyyeHue xnopa. CoeAuHEHUA
xnopa. MNMpumeHeHre Xnopa 1 ero CoeMHEHNI.

Moarpynna yrnepoga. O6Was XapakTepucThka 3/emMeHToB IV rpynnbl rnaBHOWA
nogrpynnbl. ®U3nNYeCKMe U XUMUYECKMe CBOMCTBA. YTNEPOA, ero aioTPonHble POpMbI.
CoeanHenus yrnepoga: okcuasl (11, 1V), yronbHas Kucnota n ee conn. KpeMHWiA.
CoefIMHEHNA KPeMHUS; UX UCMO0/b30BaHWE B TEXHUKE.

Moarpynna kucnopoga. O6Las xapaKTepucTMKa 3/1eMeHTOB NaBHOM NOArpynmnbl
VI rpynnbl. Cepa, ee (u3Myeckne M XuMmMu4yeckme cBoiicTBa. CoeAMHEHUA Cepbl:
CepoBOAopos, okcuibl cepbl. CepHuCTas KWCioTa, nonydeHne u csoucTea. CepHas
KWCNOTa, ee CBOMCTBA, XMMUYECKNE OCHOBbI NPon3BoACTBa. OneyM.

O6Lan xapaKTepucTMKa 3/1EMEHTOB T[/1aBHOWM noArpynnel V  rpynnbl.  A30T.
dusnyeckne M xummyeckne csorctea. CoeMHEHUS a30Ta: aMmuak, CO/iM aMMOHWS,
OKCMAbl a30Ta, as30THas KWUCMIOTa, asoTuCTasd KucnoTa, KX comm  (husmyeckue w
XUMUYeCKMe CBOICTBA). [Mpom3BoACTBO amMMuaka. [MpumeHeHMe aMMuaka, a30THOW
KUCNOTbl 1 ee coneit. Poctop, ero annoTporHble GopMbl, PUNYECKNE U XUMUYECKME
ceorcTea. Okeng thoctopa (V), hochopHas KucnoTa u ee conn. PoctopHble ya06peHus.

MeTtannbl. [MonoxeHne B nepuogmyeckoin cucteme. OCOOGEHHOCTM CTPOEHUA
aToMoB. MeTanmyeckas CBs3b. XapakTepHble (DU3NYECKME U XMMUYECKMe CBOWCTBA.
Koppo3na metannos.

LLlenoyHble meTanibl. OO6Wasd XapakTepuCTMKa Ha OCHOBE MOMOXEHWs B
nepuogunyeckon cucteme .. MeHgeneesa. CoeIMHEHUA HATPUA, Kaima B Npupoge, Mx
npuMeHeHve. KanuiiHble yao06peHus.

O6las xapakTepucTukKa 3M1eMeHTOB rnaeHbiX nogrpynn 11w 1l rpynn
nepuoguyeckoin cuctembl .. MeHgeneesa. Kanbuumii, ero coefvHeHWs B MPUPOe.
YKecTKoCTb BOAbI M CNOCO6LI ee YCTpaHeHUs.

AJIOMUHWIA.  XapaKTepuctTmka aJloMUHUS U ero CoefuMHeHWn. AMMDOTEPHOCTb
OKCUAa U Tapokcuaa antoMuHuA. INprMeHeHWe antoMUHAUA U ero Cn/iaBoBs.

AnemeHTbl NOB6OYHbIX MOArPYyN.
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XKene3o. XapakTepucTuKa >enesa, OKCWZOB, rMAPOKCUAoB, coneit xenesa (1) u
(11). MpupoaHble coeanHeHns Xenesa. Cnnaebl Xenesa — 4YyryH u ctaib. [prMmeHeHve
CMNaBOB U COeAMHEHWIN Xenesa.

MeTtannyprus. MeTainbl B COBPEMEHHON TexHuKe. OCHOBHble  CMOCO6bLI
MPOMBbILL/IEHHOrO MOMTyYeHUst MeTainoB. [JJOMeHHOe NPoM3BOACTBO 4yryHa. Cnoco6bl
npounssoacTea cTann. MNpobnema MasiooTXOHbLIX NMPOV3BOACTB B MET/UTYPrun 1 OXpaHa
OKpyXatoLlen cpefbl. Pa3BuTMe OTEYeCTBEHHON MeTalyprum U ee 3HavyeHue A1
pasBUTUSA APYrnx OTpacsiein NPOMbILLIEHHOCTK.

XpoM, BO3MOXHble CTereHW okucneHuns. CsoicTBa coeguHeHuin Cr+2 Cr+3 Cr+6.
OKMUCNNTENIbHO-BOCCTAHOBUTE/IbHbIE M KUCNIOTHO-OCHOBHbIE  CBOWCTBA COEAUHEHMIA
Xpoma. Mepexof Xxpomar-buxpomar.

OpraHuyeckasa Xumus.

OCHOBHblE MOMIOXKEHMSA TEopUM XUMWUYECKoro ctpoeHns A.M. byTtneposa.
3aBMCUMOCTb CBOWCTB BELLECTB OT XMMWYECKOro CTPOeHus. V3omepus. DneKTpoHHas
npupofa XUMUYECKMX CBA3E B MOJSEKYNAX OPraHNUYecKUx COeAMHEHWUIA, Crocoobl
pa3pblBa CBS3EN, NOHATNE 0 CBOOOAHBIX paanKaiax.

COMONOrnYecknin pag npedenbHbIX YrneBogopooB (afikaHOB), WMX 3/1EKTPOHHOE
MPOCTPaHCTBEHHOE CTPOeHUe (Sp3-rmbpuamsaums). MetaH. HomeHKnaTypa ajsikaHoB, WX
(hm3nyeckme U XMmMmn4Yeckme ceoictea. LinknonapaduHbl. MpeaensHble Yrnesoaopoisl B
npupoge.

ATnneHoBble YrneBoaopodbl (ankeHbl). TOMOMOrMYecKUiA psg ankeHoB. [BoiHas
cBA3b. [poCTble U KpaTHble CBS3W, SP2 -rnbpuamsaums. Gusnyeckne CBOMCTBA M BMAbI
n3omepum y  ankeHoB. HomeHknaTypa. Xumuueckue cBoiicTBa.  [MonyuyeHue
YrNeBOJOPOA0B peakuueii aernapmposaHus. MpumeHeHNe 3TUNEHOBLIX Yr1eBOA0PO/I0B.
[neHoBble yrnesoaopobl. MPUPOAHbIA KayuyK Y CUHTETUYECKUIA KayUuyKU, UX CTPOEHME
N CBOWCTBA.

AuetunneH. TpoiHas cBA3b, Sp-rmépuansaums. MOMONOrnyYecknin pag aueTuneHa.
dur3nyecKme 1 XMMUYECKME CBOWCTBA, NPUMEHEHME aueTuneHa. MonyyeHne aLeTuneHa.

BeH30/1, €ero 3MeKTPOHHOE CTPOEHME, XUMWYECKME CBOWCTBA. [lony4vyeHue U
npumeHeHne 6eH3ona. [MMOHATME O AOOXUMMKATax, YCNOBUA WX WCMNOMb30BaHWSA B
CeNbCKOM XO035CTBE Ha OCHOBE TPEOOBaHMIA 0XpaHbl OKPY>KaHOLLIE cpefpb!.

[FfoMonoru 6eH3ona, CTPOEHNE, CBOMCTBA, NPUMEHEHNE.

B3anMmocBsA3b NpefenbHbIX, HENpPeaebHbIX 1 apoMaTUYeCKNX YIeBoa0pOA0B.

MpupoaHble WCTOYHWKW  YINEeBOAOPOAOB: He(Tb, MNPUPOAHbLIA U MOMNYTHbIN
He(pTAHble rasbl, Yyrofb. PpakuMOHHAs MNeperoHka HeTU. KpekuHr. ApomaTmsauus
HethTenpoayKToB. OXpaHa OKpYXKatoLLEN cpefbl Npu HediTenepepaboTKe.

CnupTbl, X CTPOEHME, (hn3nYecKne CBOICTBA. 3omepus. HoMeHKNaTypa CnvpToB.
XUMMYECKMe CBOWCTBA CNUPTOB. [MPUMEHEHME METMIOBOTO W 3TWUMNOBOrO CrMPTOB.
AN0BUTOCTb CNNPTOB, UX NYOUTENbHOE AEACTBUE Ha OpraHn3M YeroBeka.

["eHeTMYeCKas CBS3b MeX/y Yrn1eBoAopoJamn 1 CpTamu.

deHoN; CTpoeHWe, (M3MYecKMe CBOMCTBA. XMMMUYECKMe CBOWCTBA (heHona.
MpumeHeHne eHona. OxpaHa OKpyXatollerh cpedbl OT MPOMbIWIEHHbIX OTXO/0B,
coaepaLmx heHon.

Anbfiernasl, WX CTPOEHWE, XMMUYECKMe CBOMCTBA. [lonyvyeHMe M NPUMEHEHME
MYPaBbMHOIO W YKCYCHOIO a/bJervaios.
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Kap6oHOBble KMCNOTbI. TOMOMOrMYECKWiA psag NpeaenbHbIX OAHOOCHOBHBIX KUCMOT,
NX CTpoeHMe. DPU3NYECKME U XUMUYECKMe CBOWCTBA KApOOHOBBLIX KWCMOT. YKCYCHas,
Na/lbMUTUHOBAs, CTEAapUHOBasl, OfIEWHOBAs KWCMOTbl. [lonydyeHVe W NPUMEHEHMWE
KapOGOHOBbIX KMCMOT.

CnoxHble agmpbl. CTpoeHUWe, MonyyeHWe peakumein aTepudmkaumm. XuMmnyeckume
CBOICTBA. XXMpbl B MpUpoAe, WX CTPOEHME W CBOWCTBA. CUHTETMYECKME MOtOLLMe
CPeACTBa, UX 3HAUEHMe. 3alimTa OKPYXKatoLLeld Cpefbl OT 3arpsi3HEHUs CUHTETUYECKUMU
MOMOLLIMMU CPECTBAMM.

[N1OKO3a, €e CTPOEHME, XUMWYECKME CBOICTBa, ponb B npupoge. Caxaposa, ee
rMAPONN3.

Kpaxman u uennonosa, Ux CTPOEHME, XMMUYECKMe CBOMCTBA, PO/b B MpPUPOLE.
MpyMeHeHWE LENNION03bI 11 €8 NPOU3BOAHbIX. MOHATVE 06 UCKYCCTBEHHbIX BOTOKHAX.

AMUHbI KaK opraHuuyeckue ocHoBaHus. CTpoeHWe, aMiHOrpynna. BaanmogeicTtaue
aMMHOB C BOAOW W KucnoTamn. AHWAWH. [lonyyeHWe aHWNMHA M3 HUTPOGEH30Ma.
MpaKTUYecKoe 3HaueHMe aHUMHa.

AMUHOKMCNOTbI.  CTpOeHWe, OCOBEHHOCTVM  XMMWUYECKMX CBOWCTB, M30Mepus
aMWHOKMCNOT. AMWHOKMCNOTbI, WX 3HayeHMe B MNpUpoAe W NpuMeHeHve. CuHTe3
nenTuaoB, WX CTpoeHue. [MOHATME 06 a30TOCOAEPXKALUMX  FeTepPOLMKINYECKMX
COeAMHEHMSAX Ha NPUMeEpe NUPMANHA U NPPOIa.

Benku. CTpoeHWe, CTPYKTypa W CBOWCTBA GENKOB. YCNeXn B U3YYeHUWN U CUHTE3e
6enKoB. KaueCcTBEHHbIE PeaKLMm Ha Genku.

HyKnenHoBble KWUCNOTbI, CTPOEHME HYKNeoTMAO0B. MPUHLMM KOMMNEMEHTAPHOCTY B
MoCTPoeHUM ABOMHOI cnupanu AHK. Ponb HYKNEMHOBBIX KUCMOT B XXM3HEAEATENbHOCTM
KNETKM.

OO6LLMe NOHATUS XUMUW BbICOKOMONEKYNSAPHBIX COeANMHEHWUIA: MOHOMEP, MON1Mep)
CTPYKTYpHOE 3BEHO, CTereHb MNOMUMepu3auun, CpefHss MOMeKynspHas — macca.
MonumMepu3auus, NOAMKoHAeHcauus. JInHeliHas pa3BeTBeHHas CTPYKTypa NofMMepoB.
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