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00pa3zoBaTeNbHOE YUPEKICHHE pELICHUEM YUEHOTO
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"TBEPCKOM I'OCY JIAPCTBEHHbIH npotokot ot 21.09.2016 Nel
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(®T'BOY BO TBI'TY)

IMPOI'PAMMA BCTYIIUTEJIbHBIX UCIIBITAHUM B TeI'TY
O XUMHUH

Teopus crpoeHust BelecTsa
AtoMm. CocraB aroMubIX siep. XUMHUYECKHH as1eMeHT. [locTosaHcTBo
cocrasa BeutecTsa. OrHocuTeNnbHAS ATOMHASE U OTHOCHTE/IbHASA MOJIEKYJIsipHas
Macca. 3aKOH COXpPAHEHWS MAacchl, €ro 3HadeHue B Xxumuu. Mosb. Monsphas
macca. Yueno Asorazpo. M3otonel.
Yuenne o nepHoOANYHOCTH.
Ilepnoanyecknii 3aK0H B NNEPHOAHYECKAS CHCTEMA YIEMEHTOB
JI.L. Menneneena
[lepuoanueckuii  3akon xumuuyeckux asaementoB JILM. Menjaencesa.
PacnipesienieHne 1eKTPOHOB B aTroMax 2JIEMEHTOB NEPBLIX HeTbipex MePHO/I0B.
Mansie u  OoiblIME NEpPHO/bl, TPYNNbl M NOArPyNIiibl,  XapakTepucTuka
OT/IC/IbHLIX  XMMHUYECKHX 2JIEMEHTOB [IJIABHLIX IOArPYII HAa OCHOBAHHMM
MOJI0OKEHUA B [EPHOJAMYECKOH CUCTEME M CTPOeHHA aroma. 3HayeHue
MEPUOANYECKOr0 3aKOHA JUIA IMOHMMAHMS HAYYHOH KapTHHbl MHpa, PasBUTHS
HAYKH M TEXHUKH.
XHMHUeCcKas CBs3b
Buasl xumuueckod cBsi3u. ATOMHas CBA3b M criocodbl ee oOpaszoBaHus.
JUmmna n sxeprus csszu. lousitue 00 2MCKTPOOTPHUATENBHOCTH XHMHYECKHUX
anemenToB, Crenenp okucienns. Monnas cBsi3b u ee obpaszoBanue. 3apsl HOHA.

MeTaninyeckas CBA3b.



XuMHYeCKHe peakiHH

Tunel XHMHYECKMX peakiui: peakldd COSAUHCHUA, PasIONKECHHUA,
3aMeLleHu, HOHHOTO obMeHa. OKHUCTTUTENBHO-
BOCCTAHOBHUTENbHbIE peakiud. TermnoBod >PpeKT XUMHYECKHX peakLuii.
CoxpaHeHHe W MPEBPaLICHUE IHEPIUM NPH XUMHUYECKHX peakuuax. CKopocTh
XUMUYECKUX peakluii. 3aBHUCHMOCTb CKOPOCTH OT HPHUPOABI Pearupymoiux
BEILECTB, KOHLEHTpauru, Temneparypel. Karanus. O0paTHMOCTE XHMHYECKHX
peaxiii. XuMHuecKkoe paBHOBECHE U YCIOBUSA €r0 CMELeHH.

PactBopsl. Dnextponurudeckas gucconuauns Pacteopsl. PacTBopuMOCTB
BEIIECTB. 3ABUCUMOCTH PAacCTBOPHMMOCTH BELECTB OT HX INPUPOdBI, OT
TeMIepaTypsbl, AaBieHnsA. TemnoBoll aggexT npm pactBoperuH. KoHueHTpauys
pacTBOPOB. 3HA4YE€HHE PAacTBOPOB B MPOMBILUICHHOCTH, CEJIECKOM XO3SIHCTBE,
ObITy. DnexTposuTuyeckas adccounanus. Crenedr auccoumnanuy. CUILHBIE H
cnabele  snextponutbl. PeakuMy HoHHOro ofMeHa. DneKTponuTHuYecKas
AKCCOLMAINS HEOPraHUUECKUX H OPraHUYeCKUX KUCNOT, WENoYel U cojel.

I'anorennt

O6was xapakTepucTika ranoreHoB. Xnop. Dusmueckue, XuMHUHUECKHE
cBOWcTBa. PeakUuM ¢ HEOPraHW4YeCKMMH M OpPraHMYeCKHMH BelECTBaMHU.
[Tonyyenue xjopa B mpombinnieHHOCTH. CoenuHeHus xiopa. [Ipumenenue
XJI0pa U €T0 COe/IHHEHH .

[oarpynna kucaopona

OO0was xapakTepyucTHKa 3JEMEHTOB IMaBHOH mnoarpynmei VI rpynnel.
Kucnopon. Xumuueckne, QusndecKuHe cBoiicTBa. Annotponind. lpameHenue
kucnopoga. Kpyroeopor kuciopoma B mnpupone. Cepa, ee (usuueckue Hu
XuMHueckue cpoictBa. CoeluMHEHMs cepbl: CepOBOZOPOM, OKCUABI CEepbl.
CepHasi KUCJIOTa, €€ CBOHCTBA, XUMHYECKHE OCHOBBI IIPOU3BOACTRA

Bopa. ®usnueckne, xnmuyeckue cpoiictsa. Kpucrannornaparsl. 3navyenne
BOIBI B INPOMBIILICHHOCTH, CENbCKOM XO03fiicTBe, OBITY, npupoae. OxpaHa

BOJAOCMOB OT 3arpsa3HCHHA.



[Moarpynna azora
Azor. Coeannenmst asora. Duspyeckue W XMMHHYECKME CBOWCTBA.
[MpoussojicTso ammuaka. [lpumenenne aMmuaka, a30THOI KHCJIOTBI M €€ COeH.
®ocdop, ero amnorpoibie GopMbl, (HINHECKHE M XHMHHYECKHE CBOHCTBA.

Oxeuzst pocdopa (V), docdopras kucinora u ee conu. Pocdophbie yaodperns.

Ioarpynna yraepoaa
O6mas xapakrepuctuka s1eMmentos IV rpynnel riasBHoil noArpynibl.
duznyeckue H XUMHUYECKHE CBOHCTBA. Yrjiepold, ero auioTpornubie (opMmbl.
Coeaunennst yraepoda: oxewiant (Il 1V), yrosenas xuciaora u ee conn.

Kpemuuii. CoetnHenns KpeMHMS B TPHPOJIE, HX MCTIONB30BAHHE B TEXHUKE.

MeTtaib

[Monokenne B nepuoanueckoi cucreme. OcoGeHHOCTH CTPOCHUSA AaTOMOB
meTauioB. Mertannuueckas cBs3b. XapakTepuble (PU3MYECKHE M XHMHYECKue
cpoiictsa. Kopposus mertaiios.

Hlenounnie Metaabl. Obuas XapakTepHcTHKa HAa OCHOBE [MOJIOKCHHS B
nepuoanueckoii cucreme JILM. Menjeneesa. Coeaunenus Hatpus, kKaius B
npupoje, ux npumexenue. Kanuniinsie yrobpenns.

OO0muas xapakTepucTHka 3aeMeHTOB raasHeiX noarpynn I w HI rpynn
nepuoaudeckoit cucremnt JLM. Menaeneesa. Kanbuuii, ero coepunenus B
npupoJie. KecTkocTb BOAbI H CIOco0bl ee yeTpaHeHus.

AmoMuHui.  XapakTepHCTHKa  allOMHHMS M €ro  COeJAMHEeHMH.
AMmporepHocTs Okenaa amoMuuud. [pumenenne anoMunns 1 ero CriaBos.

Kenezo. XapakTepucTuka Kenesa, OKCHI0B, MMAPOKCHI0B, coneil kenesa
(11 w HI). Hpuposusie coenrenus wenesa. Cruasbl Kejaesa - UyryHn W cralb.
[TpuMeneHne CrulaBoB 1 COCAMHEHNI Kelesa.

Mertaanyprus.  Mertaanel B COBpeMEHHOH  TexHuke. Jlomennoe

npoussoacTBo  uyrywa. CrniocoGwi  npoussojctBa  crand.  llpobGnema

MAJIOOTXOAHBIX MPOU3BOJCTE B MCTAUTYPIrUH H OXpaHa OKP)’)KaIOULCﬁ Cpe/ibl.



PasBiuTHE OTEUECTBEHHOW METAUIYPrHU W €€ 3HaueHHe AJS Pa3BUTHUA APYTHUX
oTpaciel IPOMBILLTIEHHOCTH.
Crpoenne opraHHvyecKux cOeAHHEHHIH

(OcHOBHBIE MONOXKEHUS TEOPUU XUMUUECKOTro cTpoeHus A.M. Bytneposa.
3aBUCUMOCTE CBOHCTB BEUISECTB OT XUMHYECKOro CTpoeHus. HM3somepus.
DNeKTpOHHAs [pUPOAa XUMHUYECKHX CBA3€Hl B MOJEKynaX OpraiHYeCcKux
coeqUHEeHHI, criocobbl pa3peiBa CBA3el, MOHATUE O CBOOOHBIX pajiMKaiax.

IIpeaenbHbie Yri1eBoA0poabl

Comonoruyeckul psag NpedeibHBIX YIVIEBOJOPOAOB, HX JJIEKTPOHHOE H
NPOCTPAHCTBEHHOE CTpOEHUE sp’ - ruGpuamsanus). Meran. Homenxnarypa,
¢bu3nyeckye M XUMHYECKHE  CBONCTBA  IIpEAEeNbHBIX  YIJIEBOAOPOAOB.
{Inknonapadunbl. [IpesenpHble YII€BOAOPOABl B MPHPOIE.

HenpeaeabHble YIIeBOAOPOABI

lomonornveckuit paa 3TUICHOBBIX YIeBoaopoaoB. [IBoiiHas cBia3b-P U -
CBSI3H, sz-m6pnnu3auuﬂ. ®u3uueckue csoiictea. Msomepusa yrnepomnoro
CKeJieTa W TMONOXeHHe ABOHON cBsA3W. [FHoMeHknaTtypa OTHIIEHOBBIX
yraeBogopoaoB. XuMu4eckne cpoicrsa. [lojiydenue yrnesogopoaoB peakuue
nerugpuposanus. IlpvMeHeHHe >TUNEHOBBIX yriaeBogoponoB. [lpupoaHeill
Kay4yK, €ro cTpoeHue U cBoiCTBa.

Auetnnen. TpoiHas CBA3b, SpP-rUOpHAM3ALIUAL. ["OMOOrHYeCKHUii pan
aueTHaeHa. PuU3HYeCcKHEe U XUMHUYECKHE CBOMCTBA, NMPHUMEHEHHE aLeTUICHA.
[TonyueHnue ero kapOuaHpIM cIOCOOOM H U3 ME€TaHa.

ApoMaTuyecKkHe YriieBoAopoOAbl

beH3on, ero 3NEKTpOHHOE  CTpOGHHE, XHUMWUYECKHE  CBOHCTRA.
TlpoMeliinieHHOE  TIOy4eHHe U TpuMmeHeHne Oensona. [loHAtHe o
ANOXUMUKATAX, YCIOBHs HUX HCIOJB30BAHUA B CEIILCKOM XO3SHCTBE Ha OCHOBE
TpeboBaHUH OXpaHbl OKpPYXKaloLIeH cpenpl.

Ilpupoanbie HCTOYHHKH YIJIEBOIOPOXOB
Hedts, npupoansli ra3 M NONyTHble He(TAHbIE Fasbl, Yrolb.

®pakuuonHas neperonka HedpTH. KpekuHr. Apomarnzanus HepTenpoOAyKTOB.



Oxpana okpyxaiouieid cpeabt npu Hedrenepepaborke. Crnuprol. DeHOIbI.
Anbaernapl. Crnuprbl, WX CTpOeHHE, XHMMH4YecKHe cBoiicTBa. M3omepus.
Homenknarypa crnuproB. XuUMHUECCKHE CBOHCTBA CNUPTOB. S0BUTOCTE
CIIUPTOR, MX I'YOMTEIBHOE JCHCTBHE HA OpraHu3M ueioBeka. | enernyeckas
CBSI3bL MEIKILY YIJICBOAOPOAaMH M criupraMu. Penon, ero crpoenne, Gpusnyeckne
W XumHueckue cBoiicrsa (enona. Ilpumenenne genona. Oxpana okpyxkaiomei
Cpeibl OT TNPOMBILIEHHBIX OTXOJMOB, cojepxauux (enon. AnbAeruib, HX
cTpoeHue, XummMueckue cpoicrsa. [losyuenne ¥ npuMeHeHne MypasbHHOIO M
YKCYCHOIO allb/ICIrH0B.
Kapbonosbie KHC10ThI

["'OMONOrHYeCKHi psijl NPeACbHBIX OJIHOOCHOBHBIX KMCIIOT, HX CTPOCHHE.
KapGokcwibhas rpynna, B3auMHOE BIMsSiHUE KapOOKCHIABHOH Ipynmbl M
YINEBOAHOIO pajnkana. Muinueckue M XMMHUECKHE CBOMCTBA KapOOHOBBIX
KHUCIoT. YKCyCHasi, najlbMUTHHOBag, CTeapHHOBas, OJICHHOBas KHCIOTbI.
[Mosryuenue u npuMeHeHue KapOOHOBbLIX KHCIIOT.

Caomnsie yupbl. Kupsbl

Cnoxupie pupnl. Crpoenne, noayuyeHue peakimeil drepugm-Kaimm,
Xumuueckue cBoicrBa. JKupsl B 1pHpoge, WX CTPOEHHE W CBOICTBA.
CHHTETHYECKHE MOIOLIIME CPEICTBA, MX 3HAYCHHE, 3aluTa OKpYKaloleH cpe/ibl
OT 3arpsA3HEeHHs CHHTETHYECKUMH MOIOUIMMH CPe/ICTBAMH.

Yraesoast

[moko3a, ee CTpoeHre, XHMHYECKHE CBOICTBa, polik B npupose. Caxaposa,
ee ruaponns. Kpaxman v uenionosa, MX CTPOCHHE, XMMMYECKHe CBOMHCTBa,
poib B npupose. llpumenenne wemnoa03b 1 ee 1Mpou3BoiHbIX. [loustne o6
MCKVCCTBEHHBIX BOJOKHAX.

AMHBHBI. AMHHOKHCA0TSI

Crpoenne amuuoB. B3aumopeiicTBue ¢ BOJOH M KUCHOTAMH. AHWIHH.
[Monyuenue anmiauHa W3 HUTPOOECH30/A; NPAKTHYECKOE 3HAYEHHE aHWIMHA,
Crpoenue, XMMHYECKHE 0COOCHHOCTH, H3oMepus AMHUHOKHCIIOT,

B3aumojeiicTene aMuHoB ¢ BOAOH 1 kucaotamu. Auniaui. [lonyyenne anuinmnna



U3 HUTpoOGEeH30M1a, MPAKTHYECKOE 3HAYCHHUE AHWIHHA.

CuHre3 mnentugoB, uX crpoeHne. IloHatue o006 azoTcomepkalnx
reTepoOLIMKIHYECKUX COCIMHEHHAX Ha TIpUMepe NMUPUANHA U MPpoIa.

beaxn. HykaennoBbie KHCJIOTBI

CtpoeHne, CTPyKTypa U cBOlicTBa 0enkoB. YCHEXH B U3YUEHHH U CHHTE3e
Oenkos. 3HayeHHe MHUKPOOMONOTUYECKON MNMpOMBIUUIEHHOCTU. HyknenHoBble
KUCNOTBI, CTpOeHHe HYKIeoTHHoB. [lpHHLMI  KOMIIJIEMEHTApPHOCTH B
nocrpoeHdn asoitHoR cnupann  JAHK. Ponp  HyKA€HMHOBBIX KHCIOT B

HUBHEOCATCIIBHOCTH KJIICTKH.

IIpeaceaare)ib NPeAMETHOH KOMHCCHH IO XHMHH
AOKTOP XHMHYeCKHX HayK, Hpodeccop M B.I'MarseeBa



