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IHPOI'PAMMA
BCTYNUTEJBHOI0 3K3aMeHAa M0 AUCUHMILINHEe XUMHUS

1. Ilpenmer u 3aaun Xumun. MecTo XUMUHU CPEIH eCTECTBEHHBIX HayK.

2 ATOMHO-MONIEKYJISIpHOE ydeHHe. MoseKkyldbl. AToMbL IIOCTOSHCTBO COCTABA BEIIIECTBA.
OTHOCHTENBHAS aTOMHAS U MOJIEKYJISPHAS Macca.

3. 3aKOH COXPAaHEHHSA MACCHI, ET0 3HAYEHHE B XMMUH. MOJIb — eAHHNTA KOJNMIECTRA BEIIECTRA.
Mounspnas macca. Yucno ABoraapo.

4. CocrosHue smep aTOMOB pa3IMYHBIX XHMHUYECKHX BJIEMEHTOR 1,23 u 4 nepuomon
NEPHOJIMYECKON CUCTEMBI. M30TOMEL.

5. Ilepuommyeckuit 3akoH XuMHdeckmX sneMeHToB J[.UM. Menneneepa. Pacnipenenenue
SJICKTPOHOB B aTOMax JJIEMEHTOB IEPBBIX YCTHIPEX NMEPUOJOB. Mainble U GOINBIINE TIEPHOILL
TPyIIBl M HOATPYNIbl. XapaKTEPUCTHKA OTHENBHBIX XUMHUYECKHX DJIEMEHTOB TJIABHBIX
HOATPYNIT HAa OCHOBAHWMH IIOJIOKCHHSI B IEPHOMMYECKOM CHCTEME M CTPOCHMSI HX aTOMA.
3HaYCHUE EPUONMIECKOTO 3aKOHA [Tl MOHUMAHHMS HayqHOMN KapTHHBEI MUPA, PA3BUTHUS HAYKH H
TEXHHKH.

6. XuMHYECKHH SIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, XHMHUYCCKIE dbopmyIbL.
PacueTr MaccoBoil DO XUMHUYECKOTO 3IEMEHTA B BEIIECTBE II0 €r0 bopmyre.

7. THIBI XMMMYECKHX CBs3eil: KOBaJeHTHas (IONSpHAs, HETIOJISIPHAs), MOHHAS, BOJOPOIHASI,
MeTajmrdecKast. [IpuMeps! coeMHEHNI CO CBA3SIMEM pa3HEIX THIIOB. BAl€HTHOCTh M CTEIeHb
OKHCJIEHHSI.

8. Twmbl XMMHYECKHX peakiil: peaki[M¥ COCIHHECHHUSI, Pa3JIOKEHUs, 3aMEeINeHus, 0OMeHa.
OKHCIUTENEHO-BOCCTAHOBUTEIBHEIE peaxIuu. (Onpenenenne CTEXUOMETPUUICCKUX
KO3(Q(HUIMEHTOB B ypaBHEHMSIX  OKHUCIUTENBHO-  BOCCTAHOBHTEIIBHBIX paccTaHOBKH
koo puumentos B OBP Meroma 31eKTpOHHOTrO Oananca). CraHjapTHBIE [TOTEHIIHAJIBI
OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH. Pyl cTaHIapTHEIX 3JIEKTPOIHBIX TOTEHI[HAIIOB.
OJIEKTPONM3 PAaCTBOPOB H PacIIaBoB. TeImoBoi 3pHEeKT XUMUUECKHX peaKIuii.

9. CKopoCTh XMMHYECKHX pEaKidil. 3aBHCUMOCTH CKOPOCTH OT IPUPOJBl PEATHPYIOIIUX
BCIICCTB, KOHLUCHTpalMH, TeMneparypsl. Katamus. OOpaTHMOCT XMMHYECKHX —peaKI[uif.
XHUMHYECKOE PABHOBECHE U YCIIOBHE €TI0 CMEIIICHHSL.

10. PactBopEL. PacTBOPHMMOCTE BEIECTB. 3aBHCHMOCTE PacTBOPUMOCTH BEILECTB OT MIPUPOIEI,
TEMIICPaTypbl, aBienus. Temnosoi addext npu pacTopenns. KonnenTpanus pacTBopos.

11. Onextpomutudeckast jguccormanus. CremeHb jucconmanuy. CHIBHBIE M clIabble
SJIEKTPONHUTEL. Peaknnu HOHHOTO oOMeHa. DJIEKTPOIITHIECKAS UCCOMMALIS KHCJIOT, IIeNoueii
U COJIEH.

12. OKeumpl KUCIOTHBIE, OCHOBHBIE, aMm(oTepHbIe. CIOCO6EI TIOJIyYEHHUSI M CBOMCTBA OKCHIIOB.
13. OcnoBanus, crocobbr ux Honydenus u cpoiictsa. Illemoun, mx IIOJIy4YeHHUE, CBOHCTBA H
NIPHUMEHCHHUE. L
14. Kucnotsl, cBolcTBa, crioco6s! monyuenus. Peaxiuu HEHUTpaIU3aIuH.

15. Comu. Cocras u cBoiictsa. ['maponus coneii.

16. Bonopon. Xummudeckne ¥ (usuueckme cBoifcTBa. BsamMoJeHcTBHe KHUCIIOPOJIOM,
OKCHJIaMU

METaJUIOB, OPraHHYCCKUMHM BelllecTBaMH. lIpuMeHeHHe BOMOpoJa KaK 3KOJOTHUYECKH YHCTOTO

TOILIMBA M CBIPBS JUISI XUMHUYECKOUT IIPOMBINIJIICHHOCTH.



17. Kucnopoa. Xumuveckue u Gpusudeckue cBoiicta. Aymotponus. IIpuMenene KHCJIOPO/Ia.
KpyrosopoT kuciopojia B Iipupo/ie.

18. Bona. Xummnaeckue u (usuueckue cpoiicrsa. Kpucramiorumparel. OXpaHa BOJOEMOB OT
3arpsI3HEHUS.

19. Xmop. Xummueckme u (usmyeckue cBoifcTBA. PeaKlMM C HEOPraHHYCCKUMH U
OpraHuvecKuMu BerecTBamu. llonydyenne xopa B mpomsiuieHHOCTH. COEMMHEHHUS XII0pa.

20. Taymorensl. O6mmas xapakTepUCTHKA ranoreHoB. COeMMHEHUS TalOreHOB B IIPUPOJIE, UX
IIPUMEHEHHE.

21. Honrpynma yrieposa. O6mas XapakTepucTrka 31eMenToB IV TpyIIib, TaBHoi IOATPYIIIIBL.
Xumudeckue 1 pUsHIecKie CBOUCTRA. YTIIEPOJ| U €r0 alIOTPOIHBIE (POPMBL.

22. Coemunenns yrinepoa. Oxeusl (11, IV), yronbHas KHCIOTA U €€ COJHL.

23. Kpemunii. CoeIMHEHHsI KPeMHUSI B TIPUPOJIE, HX UCIIONB30BAHUE B TEXHHKE.

24. loxrpymra kucnopona. O61mas XapaKTepHCTHKA TIIaBHOM TOArpyIb VI rpynnsl. Cepa, ee
XUMHUYECKHE i pusnyeckue cBoicTBa. COEMMHEHHS CEPbl: CEPOBOJIOPO, OKCH/IBI CEPHL Cepnast
KHCJIOTa, €€ CBOMCTBA, XUMHUECKUE OCHOBBI IIPOU3BO/ICTBA.

25. O0wias xapakTepHCTHKA 3IEMEHTOB [JIABHON OATPYIIIBI V IpyImbl. A30T. XUMHUECKHE i
dusnaeckue cpoiicTBa. CoeIMHEHNMs a30Ta: aMMMAK, COTH aMMOHHS, OKCHJI a30Ta, a30THAs
KHCIIOTa, €€ CONM (XUMUYEeCKHe M (H3MYECKHe CBOMcTBa). IIpOM3BOACTBO aMMHuaKa.
[Ipumenenne aMMuaKa, a30THOM KHCIIOTEL U €€ COJIEH.

26. @ocdop. Ero amnorponnsie hopmbl. Xumudeckue i GUMIECKHE CBORCTBA. OKCHT docdopa
(V), pochopnas xucnora u ee conu. PochopHrle yIoOGpeHHsL.

27. MetamisL. [lonosxenue B eproauaecKoii cucreme. OCOGEHHOCTH CTPOCHHIS MX ATOMOB.
Merandeckas cBa3b. XapakTepHBIE XUMHYECKHE H (H3HUECKHE CBOMCTBA. Kopposust
METAJIJIOB.

28. Illenounsie Meramtsl. OOIuas XapakTepUCTHKA HA OCHOBE TIOJOYKEHHS B IIEPUOIUYECKOM
cucreme Menzesneea. CoelMHEHHS HATpPHS, Kalusl B MPUPOJE, MX MpPUMEHEHHWe. KamitHbie
yROOpeHwus.

29. Obwas XapaKTepHCTHKA SIEMEHTOB IMaBHBIX moxrpymm 11 u 111 rpynn. Kanemwit, ero
COCIIMHEHHS B IPHPOJIC. JKECTKOCTE BOMIBI U CIIOCOOBI €€ YCTpaHEHHSL.

30. AmomuHuH. XapakTepucTHKa aTIOMUHHS M €r0 COEIMHEHHH, AMQOTEPHOCTD ATIOMHMHHSL.
IIpuMeHeHNe aTIOMHUHHUS U €I0 CILIABOB.

31. XapaxrepucTrKa jxenesa, OKCUJIOB, THAPOKCHIIOB, COJIel xKee3a (IT u III). [pupoaase
coemHeHus Jxernesa. CIUIaBbI JKelle3a — YyTyH U CTajib. [IpIMEHEHHE CIUIABOB M COEMHEHHN
Keresa.

32, Metannyprus. Mertaiuibl B COBPEMEHHOM  TexXHHWKe. XUMHUYCCKHE  OCHOBHEIC
TIPOMBIIITICHHOT'0 MOJIyYeHHs METAILIOB. JIOMEHHOE IIPOU3BOACTBO UyryHa (XHMH3M).

33. Menw, cepebpo. Oxcuzmpr meu (1) u (1I), oxcun cepedpa (I). I'mapookcun memm (11). Conn
cepebpa u me. CoeuHenus cepebpa U MeIH.

34. Hunk. Oxcujipl UHKA. [ MAPOKCH] IUHKA U €T0 COJIH.

35. Xpom. Oxeunpr xpoma (I1), (II1) u (VI). T'uapookcHas: u comm xpoma (II) u (IIT). Xpomate! u
nuxpomartsl (VI). KommekcHere coenunenns xpoma (I11).

36. Mapranen. Oxcunst Mapranua (I1) u (IV). T'uapookcun u comu Mapranna (II). Mauranar u
IIEpMaHraHaT Kajusl.

37. OCHOBHBIC MOJIOXKEHUS TEOPHH XHMHUYECKOTO crpoenus A.M. Byrtieposa. 3aBucumocTh
CBOHCTB BEINECTB OT XUMHYECKOTO CTpoeHwUs. M3omepus. DieKTpoHHAas IPUPOZA XUMHUUYECKUX
CBA3CH B MOJICKYJaX OPTraHMYECKUX COCMHEHUH, CHOCOGHI pasphlBa CBs3ell, TOHATHE O
CBOOOJIHBIX pafiuKaliax.

38. T'omonormyeckmift psii NPENENBHBIX — YIIEBOLOPOOB (alKaHBI), WX OBJIEKTPOHHOE
IIPOCTPAHCTBCHHOE CTpoeHHe (sp3 rubpummsanus). Meran. HomeHkmaTypa ajkaHoB, ux
XHUMHYECKHE U pusnueckue cpoiicrsa. [{uknonpadunsr. [Ipenensusie YIJIIEBOIOPOABI B IPUPOJIE.
39. DTuNEHOBBIE YIIIEBOOPOBI (ATKEHED). I OMOIOrHYeCKH il psAn ankeHoB. J[BoiiHas ¢B3b. 6- U
T-CBA3H, Sp2 rubpupmsanus. Ousmueckne cpoiictsa. M3omeprst YIJIIEBOJOPOAHOTO CKEJIeTa U



NONIOXEHUE  IBOMHON  cBsisu. Homenknmarypa. Xumumdeckue —cBoicTsa.  IIpHMeHEHHe
YTJTI€BOIOPOZOB  NETHAPHPOBAHUSL. [IpMMEHEHHE STUIICHOBBIX YIIIEBOLOPOIOB. JIHEHOBBHIE
YLJICBONOPO/IBI, MX CTPOCHHME, XMMHUYECKHE CBOMCTBA M HCIOJB30BaHHE. [IpHPOHBIA Kayuyk,
€ro CTPOEHHE U CBOMCTRA.

40. Aunerunen. TpoifHas CBs3b, Sp TMOPHAM3ALMS. | OMOJIOTHYECKHIt psin  auneTuseHa.
Xumudeckne u (usuueckue cpoiictea. [lpumenenue arermiena. Ilonyuenue ero KapOMTHBIM
CI0co00OM M U3 MeTaHa.

41. benson. Ero anexTponHoe cTpoenre. XUMHYECKHE CBOKCTBRA. ITpoMbrnIuteHHOE TONyYeHHE U
npuMeHenue 6ensona. [loHsTre 0 SM0XMMUKATaX.

42. B3anMOCBsI3b IPEIENBHBIX, HENPEIENBHBIX H aPOMATHIECKHX YIIIEBOLOPOIOB.

43. IIpupoHbIC HCTOYHUKH YTIEBOIOPOIOB: IPUPOJIHBIH Ia3 U ero MOy THBIE He(TSHBIE Ta3kI,
yroib. ®pakiHoHHas neperonka Heru. Kpekunr. Apomarusanms HedyTEIPOLYKTOB. Oxpana
OKpyIKaroIlen cpeabl IpH HedTernepepaboTKe.

44. CriupThl 0OIHOATOMHBIE ¥ MHOTOATOMHBIE. VX CTPOCHHE M XUMHYECKHE CBOMCTRA. N3zomepus.
Homenknarypa cnupros. XuMudYeckde CBOHCTBA CHMHPTOB. [IpHMEHEHHE METHIOBOrO H
OTHIJIOBOTO  CIMPTOB. MeIuKO-OHOJIOrHYECKOe 3HAYEHHE CIIMPTOB. SIIOBHTOCTH CIHPTOB.
['enernyeckas CBA3b MEX/LY yIIIEBOAOPOIAMH U CIIMPTAMH.

45. ®enon. CrpoeHue, (usmyeckre CBOHCTBA. XHUMHUYECKHE CBOMCTBA denona. Oxpana
OKPY KAIOIIEH CPEABI OT IIPOMBIIIEHHBIX OTXOIOB, COAEPIKAIIMX (PEHOIL.

46. AnBIEruibl, WX CTPOEHHE M XHMHYECKHE CBONCTBA. [lomyyenue uW mnpuMeHEHHE
MYPaBBEHHOI'O U YKCYCHOTO aJIbJIETHIOB.

47. KapOoHOBBIE KMCIOTBL I'OMOJIOTHYECKHE PN MPEENbHBIX OHOOCHOBHBIX KHCJIOT, WX
cTpoenue. KapOokcuibHas —rpynma, B3aMMHOE BIMSHHE —KapOOKCHIBHOLM IPpyOnbsl |
YTJICBOZIOPOJIHOTO - pajiMKaia. XWMHYECKHE H (DH3UYECKHE CBOWCTBA KapOGOHOBBIX KHUCIOT.
Ykeycnas, BpIcIIEe KapGOHOBBIE KHCIOTHI - MalbMHUTHHOBAS, CTEapHHOBAsl, OJICHHOBAS
KUCIOTEL [loydenne u mpuMeHeHrne KapOOHOBBIX KHCJIOT B METUIAHE

48. Cnoxusle 2¢upsl. CTpoeHHe, MOIyYeHAE Peakie sTeprdHKauu. XUMIIecKre CBOACTEA.
JK¥phl B IPEpPOSTE, UX CTPOCHUE M CBOHCTBA. CHHTETHUYECKHE MOIOIIHE CPEJICTBA, UX 3HAYCHHE.
3ammTa OKpyIKaroIen cpejisl oT 3arpssaerns CMC.

49. I'moxosa. Ee cTpoenue, XUMHYECKHE CBOHCTBA, POJIb B IIPUPOJIE. Caxapo3a, ee THAPOIH3.
Kpaxman u nemmonosa. Fx cTpoeHne, XUMHYECKHE CBOWCTBA, pois B mpupoze. [lpumenenne
[CIIIFOJIO3BI U €€ TPOM3BOAHEIX. [IoHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX.

50. AMHHBI KaK opraHudecKue ocHoBanus. CTpoeHHE aMUHOTpymel. B3aumonelictBre aToMOB
C BOJOH M KHCIOTamM. AHuiuH. IlonydyeHne aHunvHa H3 HHUTPOGEH30IA, IIPaKTHIECKOE
IIPUMEHEHNE aHUJIMHA.

51. AmunoxmcioTel. CTpoeHue, XUMHUYECKHE 0COBEHHOCTH, M30MEPHUs aMUHOKHCIIOT. 3HAYEHUE
B IIPUPOJIC ¥ MPUMEHEHHE B MeuInHe. CHHTE3 MEITU/IOB, HX CTPOCHHE.

52. benku. CtpoeHue, CTPYKTypa B CBOMCTBA OEJIKOB. YCIEXH B HM3YYEHUH U CUHTE3¢ OCJIKOB.
3HaueHne B MUKPOOHOJIOTHYECKON TPOMBIIIICHHOCTH.

53. Hyxnenmnosple xucnotsl. CTpoeHHE HYKICOTHIIOB. [TpuHIMO KOMIUTEMEHTApHOCTH B
cTpoeHun aBorHo# cmpanu JTHK. Ponb HyKIIEMHOBBIX KHCIOT B YKH3HEIESITEIBHOCTH KIIETKL
54. OOume NOHATHS XHMHH BBICOKOMONEKYJISPHBIX COEMHHEHHIL: MOHOMED, ITONUMED,
CTPYKTYPHOC 3BCHO, CTCIICHb IOJMMEPU3AIIMH, CPE/IHS MOJIEKyIsIpHast Macca. [lonuMepu3ans,
NOJIMKOHAEHCANys. JIMHeHHbIE M Pa3BETBICHHBIC CTPYKTYPBI HOJIMMEPOB. 3aBHCHMOCTH CBOMCTE
IIOJIUMEPOB OT UX CTPOCHHS.

Pexomenayemast murepaTypa:

1) Kysemenko H.E. Hauama xumum / H. E. Kyssmenko, B. B. Epemun, B. A. Ilonkos;
Mocxkaa: Jlaboparopus 3manuit, 2023. — 704 c.

2) [Jposnos A.A. Xumus. Vrmy6néuseri yposens. 10-11 xmace / ALA. Jpo3nos, B.B.
Epemun, H.E. Kyssmenxo, B.B. JIyann; Mocksa: IIpocsemmenue. 2023. — 448 c.



3) Eropos A.C. «Penerurop mo xumum» / Mocksa: ®ennke, 2021, — 768 c.

4) Xomuenxo I'.IT. «ITocobre [0 XUMUK VIS OCTYIIAIOIMX B By3bl» / I'.I1. Xomuenko, 1.T.
Xomyenko; Mocksa: Hosas BosHa, 2023. - 480 c.

5) Hopombkun B.H. «Bonbmioif crpaBounuk st moaroToski K EIDy / Mockpa: Jleruomn,
2023.-560 c.



