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[Mpoeepaemele TpeDOBAHUA K Pe3yILTATAM OCBOSHHA OCHORHON
obpazoBaTeNsHO nporpaMMel no Xumun (10 knace)

Kon
NPOBEPAEMOrD
pe3vIETATA

MMposepaeMble NPeIMETHEIE PE3YILTATE OCBOSHHA OCHOBHOH 00pazoBaTeTbHON
nporpaMMel cpegHero obiero o0pazoBaHus

TED]Z)ET‘II‘IECI{HE OCHOBBI ﬂpFEHH'IECHDﬁ XHMHH

1.1

CdopMHPOBAHHOCTE  NPEACTABNEHMH 0 XHMMYECKOH  coCTaBaAwLei
ECTECTREHHOHAYYHOH KApPTHHBEL MHPA, POJIH XHMHH B NO3HAHHH ABJICHHH
npupoasl, B QOPMHPOBAHHH  MEIIJIEHHA W KYIRTYPHl  JHYHOCTH, €€
(PYHEUHOHATEHON TPaAMOTHOCTH, HEOOXOMHMOH ANA pellecHHA NPAKTHYECKHX
3044 H IKONOTHYecKH O0OCHOBAHHOIO OTHOLUEHHA K CBOEMY 30pPOBBED H
npHpoAHOH cpeae

Bnanenne CHCTEMOIH XMMHMECKHX — 3HAHMI, KOTOpas BEJTHOMAET!
OCHOBOMOIATAKLIHE MNOHATHA {Monexyna, BAIIEHTHOCTE,
EKTPOOTPHUATENEHOCTE, CTENEHE OKHCIEHHA, XHMMYMECKAA CBAZL, MOIb,
MONAPHAA Macca, MOMApHBIL o0weM, yraepoAHwelil ckener, dwyHEUHOHATLHAA
rpynna, pajgdkal, HIOMEpHA, H3IOMEPBl, TOMOIOTHYECKHH pAZ, ToMOIOrH,
YIIEBOAOPOJLL, KHCIOPOA- H al0TCOJEp#alllHe COSAHHEHHA, OHOMOrHYECKH
AKTHEHBIE BELIECTBA  (YIIEBOABI, SKHPBL, OSIKM), MOHOMED, [OMHMEp,
CTPYETYPHOE 3BEHO, BRICOKOMOJNEKY/APHEIE COEAHHEHHA), TEOPHH H 34KOHBI
(TeOpHA XHMHUECKOTO CTpoeHHA opraHuvecknx eemecTe AM. byrnepora),
FAKOHOMEPHOCTH, CHMBOMHYMECKMH AZBIK XMMHH, (aKTONOTHYECKHE CBEAeHMA O
CBOFICTBAX, COCTaBe, MONYUYEHHH W 0Oe30MacHOM HCMONB30BAHHH BAKHEHIIHX
HEOPTAHHYMECKHX M OPraHH4ecKMX BellecTE B OBITY W [PaKTHMecKod
JEATENBHOCTH YMel0BEKa

CpopMHPOBAHHOCTE  YMEHHI  BEIABIATE XapakTepHele NPH3HAKH MOHATHIA,
YCTAHABIHBATE MX B3aHMOCEA3b, HCIIONL30BATE COOTBETCTBYIOLIHE TIOHATHE TIPH
ONHCAHHH COCTABA, CTPOSHHA H IPEBPALIEHH Il OPraHHMECKHY COeIHHEHHIT

CHOPMHPOBAHHOCTE  YMEHHH  HCMONB30BATE  XHMHHMECKYID CHMBOIHKY 74
COCTARNEHHA MONEKYIAPHEIX M CTPYKTYPHRIX (pazBepHYTOH, COKpalleHHOI)
opMyT  OpraHHYecKkHy  BEIIecTE W YPABHEHHI  XHMHYECKHX  peakiHii,
H3TOTARTHEATE MOJAETH MOMEKYN OPTAHHMECKHX BelecTB N4 WIMHCTPALHH HX
XHMHHMECKOTO H IIPOCTPAHCTBEHHOTO CTPOEHHSA

CopMHPOBAHHOCTE  YMEHHI  YCTAHABIHBATE NPHHAIIEKHOCTE  H3YYEHHEIX
OPraHHYecKHY BEUIECTR 110 HX COCTABY H CTPOEHHE) K ONpeleleHHOMY KIaccy
(rpynne)  coelMHEHHN  (YTIEBOOOPOALL,  KHCIOPOA M a30TCOJApuKaliHe
COEMHHEHHA, BRICOKOMONEKYIAPHBIE COEIHHEHHA), [TABATE HM HAIBAHHA 1O
cHcTeMaTHYeckoil HomeHknarype (IUPAC)

CipopMHpoBAHHOCTE  YMEHHA  ONPEIENATE  BHAB  XHMHUYECKOH CBA3IH B
OPraHUYeckiy COeTHHeHHAX (0HHAPHEIE H KPATHEIE)

CopMHPOBAHHOCTE  YMCHHA — NPHMEHATH.  TIOJMOMKEHHA  TEOPHH  CTPOCHHA
opradpdecknx gemects A M. bytnepoea ans 00BACHEHHA 3ABHCHMOCTH CBOICTE
BELLECTE OT HX COCTARA H CTPOSHHA, 3AKOH COXPAHEHHA MACCH] BEILECTE

]

YFJ'[EBD,E[OPO,EI,H_ KllfﬂﬂpDﬂCﬂﬂEp}EBmlle H  a30TCOACPHAILIHE OpPraHHYeCcKHE
COCOHHCHHA. BBICDKDM(}JIEE{}’JTﬂpHHf COCTHHCHHA

21

CipopMHpOBAHHOCTE YMEHHH NPHBOAWTE TPHBHANBHBIE HAIBAHHA OTIENBHEIX

https://docs.yandex.ru/docs/view?url=ya-disk-public%3A%2F %2Fn8HfeJauqlkKLxQLOkDMcUTQz0qgxI8ajthdUiUXe9a%2F dX5q1gpbULTfvjkeM...

115



16.09.2025, 11:13

15_COO_xumus_koamdukatopbl.docx

OpPraHHYecKHY  BElISCTE  (ITHIEH, [NPOMHIEH, aueTHIeH, 3THIeHITHKOIE,
rouuepHd,  deHon,  QopManeIerdl, aueTansJerdi, MYypaBhHHAS — KHCIOTA,
VECYCHAA KHCIOTA, OJIEHHOBAR KHCJIOTA, CTEAPHHOBAT KHCIIOTA, THOKO3A,
(PpYKTO3A, KPaXMA, UENIKI03a, TIHIHH)

22

CipopMHpoBaHHOCTE YMEHHIH XApPaKTEpH3I0BATE COCTAB, CTPOSHHE, (hH3HYecKHe H
XHMHYECKHe CBOMCTBA THOHYHEIX  [PEACTABHTENEH pasIHYHEIX  KIACCOB
OPraHHYeckiy BellecTE (MeTaH, 3TaH, ITHISH, NPOoNHIeH, aleTHneH, OvraiueH-
[,3, metunbyraguen-1.3, DeHz0m, METaHON, ITAHOI, ITHIEHIIHKOIb, TIHIEPHH,
(peHON, aneTambIerdj, MYPAaBRHHAA H YKCYCHAfA KHCIOTHL, [IHOKO34, KPaxXMAan,
LEUTH0N03a, AMHHOYKCYCHAN KHCIoTa)

23

CopMHPOBAHHOCTE YMEHHA HIUTIOCTPHPOBATE TeHETHUECKYH) CBA3L MERIY
THNHYHEIMH NPEICTABHTEAMH PazHUHEIX KIACCOE OPraHHYECcKHN BElLIECTE
VPABHEHHAMH COOTBETCTEYIOUIMX XHMHHECKHX Peakumii ¢ HCIOIEI0BAHHEM

CTPYETYPHBIX (hopMyn

2.4

CopMHPOBAHHOCTE  YMEHHA XAPAKTEPH3I0BATE HCTOYMHHKH YIIEBOIOPOIHOIO
ChipbA  (HeTh, NPHPOJIHEIT Ta3, YIonk), cnocoDbl WX  NepepadoTHH H
NpaKTHYECKOE NPHMEHEHHE NPOAYKTOR NepepadoTKH

XHMHA H #H3Hb, PacueTn

il

CdopMHpOBRAHHOCTE YMEHHWIl BIaJeTs cHeTemoll 2Hauuil o OCHOBHEIX METOIax
HAYYHOIO NO3HAHWA, HCNONB3YEMBIX B XHMHH [pPH H3YUEHHMH BELIECTE H
XHMHYECKHX ABEHHI (Habnwoaenue, H3MEpEHHE, IKCMEPHMEHT,
MOIETHPOBAHHE), HCMONB30BATE CHCTEMHBIE XHMHYECKHE 3HAHHA JUIA NPHHATHA
peINEHHI B KOHKPETHRIX HHIHEHHRIX CHTYAIIHAX, CBA3AHHEIX C BEIIECTRAMH H HX
NPHMEHEHHEM

32

ChopMHpoRaHHOCTE YMEHMH cOONHIATE NpaBHIa NMONEIOBAHHA XHMHUECKOH
nocyaoi 1 naboparopaeiM oDopyaOBAHMEM, A TAKKEe NPABHIA oOpalleHHA
BELIECTBAMH B COOTBETCTBHHM C MHCTPYKUHAMM 110 BEINOJTHEHHID 1a00pPATOPHEIX
XHMHHMECKHX ONBITOB

33

CopMHpOBAHHOCTE  YMEHHI  IIAHHPOBATE M BRINONHATE  XHMHMECKHi
IKCOEPHMEHT  (PEBPAIleHHA  OPTAHHMECKHX BEIISCTE NpH  HATPEBAHHH,
MONY4EHHE 9THIEHA W HIYMEHHE ero CBOICTB, KAauMeCTBEHHBIE PEaKIHH
OPraHHYMecKHX  BEIIECTB, JEeHATYpauus Oenkos [pH HACPEBAHMH, [[BETHEBIE
peaklHH OENKOB) B COOTBETCTEHH ¢ NPABHIAMH TEXHHKH OE30MACHOCTH IIPH
o0panieHHH © BeUIeCTEAMH W NabOpPaTOPHEIM 00OpYI0OBAHHEM; NPeICTABIATE
PE3VIBTATEL  XMMHYECKOTO SKCOEPHMEHTa B (hopMe 3anMcH  ypaBHeHHil
COOTBETCTBYIOLIMX Peakiiil #  (opMyTHPOBATE BHIBOJAEl HA OCHOBE 9THX
PE3VILTATOR

34

CopMHPOBAHHOCTE  YMEHHI  NPOBOAMTE  BRIMHCIEHHS [0 XHMHUECKHM
YpaBHEeHHAM (Macchl, 00beMa, KOMHYECTREA MCXOJHOTO BEIECTRAa MIH NPOayKTa
PEAKIIHH TI0 H3IBECTHBIM Macce, O0DBEMY, KOMHMECTBY OJHOTO H3 HCXOJHBEIX
BELICCTE HITH NMPOJYKTOR PEaKIIHH)

35

CopMHpPOBAHHOCTE  YMEHHWH  KPHTHYECKH  AHATHIHPOBATE  XHMHHECKYIO
HHBOPMALMID, [ONYMACMYH) H3 PA3HEIX HCTOMHHKOE (CpelcTea  MaccoBoil
unopmanmu, cets HuTepuer u apyrue)

6

CipopMHpOBAHHOCTE yMeHHi coDII0aTE npaeHIa FKONMOTHHMECKH
Henecoo0patHOre MOBEASHHA B OBITY M TPYIOBOH [JEATENBHOCTH B LEiX
COXPAHEHHA CROSTO 3A0POBRA H OKPYKAWIICH NPHPOIHOH Cpeabl, 0CO3HABATEH
OMACHOCTE BO3ACHCTBHA HA KHEBIE OPTaHH3IMBl ONPEIEIeHHEIX OPraHHYecKHX
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BelllecTB, noHumad cweicn  nokazatends [IJK  (npepensno  gomyerTHmoid
KOHLUEHTPALMK), NOACHATE HA  OPHMEpax  cHocoOkl  YMEHBIIEHHS H
NPeNoTEPAIleHHs HX BPeIHOrO BO3ASHCTRIA HA OPraHiiM YenoBeka

Tabmuua 15.1

[Mpoeepaemele aneMenTrl cofepaann (10 knace)

Kon

[Mpoeepaemulii 31eMeHT cofepakaHnd

TEDPE’TH'[E{:KHE OCHOBBL OpraH HHMECKOH XHMHH

[TpeameT opraHiveckoil XHMHHI: ¢¢ BOTHHKHOBEHHE, PAIBHTHE H IHAUEHHE B MOTYVUEHHH
HOBBEIX BELIECTE M MATepHanoB. TeopHs CTPOCHHA OPraHHMecKHX coeamHeHdii A M.
bytnepora, ee 0CHOBHEIE MOTOKEHHA

CrpykTypHEle opMyIs opraHiMeckux BemecTs. [omonornd, HioMepud. XuMHueckas
CBAIE B OPTAHHMECKHX cOeIHHEHHAX - OJIHHAPHEIC W KpaTHEle ceasd. [lpeacTasneHue o
KNacCH(HEALNH OPraHHMeckix BELIECTR

HDMEHE{JIET}"[]IL OpraHHYeCKHX COEIHHEHHH (CcHCTeMarHueckasa) H TPHEHANBHEIC
HA3BAHHA BAAKHEeHIIHX l'[pﬁjlfTElBllTE."lBﬁ KIAacCcOR OPraHHvecKix BeIIECTR

Yraeroaopoas

(]

ANKAHEL COCTAE M CTpPOEHWe, romoforddeckuil pag. Mertan w arad - npocteiimme
NpeACcTABHTENH AMKAHOBR: (JHIHMECKHe H XHMHMECKHE CBOHCTBA (Peakini 3aMelleHus 0
TOPEHHA), HAXORICHHE B IPHPOJIE, MTOTYIEHHE H TIPHMEHEHHE

It
wd

ATIKEHEIL: COCTAB H CTpOEHHE, TOMOIOTHYECKHIA pAan. ITHIEH H MPOMHTIEH - F[]f)DCTBﬁII.IHe
NpeacTaguTemH ANKEHOB: E[]HEII‘IECKHE H XHMHYECKHE CBOICTEA (peaKiHH
THAPHPOBAHKA, TCAT0OTeHHPOBAHMA, THIPATALMH, OKHCIEHHA H NOJTHMEPHIALHH),
NoTyUeHHE H NPpHMEHEHHE

]
Lt

AnkaJHeHsl: OyTaaneH-1,3 w MeTHnOyTaaHeH-1,3: cTpoeHHe, BamkHeilIHE XHMHYSCKHE
CEOiCTRA (peaxuma noaumMepHzauni). TlonydeHHe CHHTETHYECKOTO KAYYYKA H PEIHHEL

ANKHHBEL COCTAE H OCODEHHOCTH CTPOCHHA, TFOMOJTOTHYECKHH pan. AudeTiieH -
NpoCTeiIIHA NpeIcTABHTENb ANKHHOB COCTAB, CTPOSHHE, (PHIHMECKHE H XMMHMECKHE
CEOHCTEA (PCAKIHH  THAPHPOBAHHA, TATOTCHHPOBAHHA, THAPATALMH, TOPCHMA),
Noay4eHHe H NpHMeHeHHE

;‘*L}')EHBI. benszon: coctas, CTPOCHHE, d}HBII‘IECKHE H XHMHHYECKHE CBOHCTBa (peaKiiHM
ranorcHHpOBaHHA H HPIT}')DBBHHH}. MNOOYHUCHHE H NPHMCHCHHC. T{]J'l}fﬂﬂ.' COCTaR,
CTPOCHHE, (IJHEH'[E‘CKH& H XHMHYECKHE CBOICTBA (PeakllHd  raloréHHpoOBaHHA M
HHTPOBAHHA), MOMYYEHHE H IPHMEHEHHE. ToKCcHYHOCTE ApPCHOB. [eHeTHYeCkan CBAZE
MERTY YIIEBOIOPOAAMH, NPHHAIISHALIHMH K PATTHYHEIM KIaccaM

[TpupoaHele HCTOMHMKH YIIeBoA0poaoe. [IpHpOIHEI ras W NONyTHEIE HeiTAHEIE TAZLL
Hedre 1 ee npoucxosaenue. Cnocobel nepepafoTkn HedTH: neperoHka, KpekHHr
(TepMuMeckHil, katanuTHveckuii), mupoaws. [IponyveTer nepepaboten  HedTn, HX
NpPHMEHEHHE B MPOMEBIUIEHHOCTH W B OwITY. KaMeHHBIH yronk H OPOAYETHEL €r0
nepepaboTKH

K HCTOPOACOEPAAIIHE OPraHHMeCKHE COCIHHEHHA

3l

npﬂﬂ.ﬂ."ll:[—[]ﬂﬂ OIHOATOMHBIE CIIHPTEL MeTaHon W 3TaHOI: CTpOCHHE, ¢II'3H'IIE.'CKIIIE.‘ H
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XHMHUECKHE CBOHCTBA (pEeakiMM ¢ AKTHBHBIMH METAMIAMH, FAN0reHOBOAOPOTAME,
ropeHHe), npHMeHeHHe. BoJoposiHele CRAIM MexAy MolexynaMu cnuproe. JeiicTeue
METAHONIA W TAHOJA HA OPraHuIM velnoeeka. MHOroaToMHEIE CIHPTEL DTHISHTIHKONE
H [IHUEPHH: CTpoeHHe, (HIMYecKHe M XHMHYecKHe cBoicTEa (B3aMMojelicTEHE co
LENOYHEIMH METAIAMH, KAYeCTRBEHHAA PEaKlHA Ha MHOTOATOMHEIE criprhl). JeiicTeune
HA oprasn3M denoseka. [IprveHeHHe IHIEPHHA B 3THISHT THKOISA

heHON: CTPOEHHE MONEKYIR, (HIMMeCKHe M XHMHYECKHE CBOHCTRA. TOKCHYHOCTE
thenona. [pumenenne denona

33

Anpaerniel W KeToHBL. (DopManeierny, aueTAnblerH: CTPOSHHE, (BHIMMECKHE H
XUMHYMECKHEe CBOHCTBA (PEAKIHH OKHCICHHS W BOCCTAHOBIEHHA, KAMECTBEHHEIE
peakiHi), MoayueHHe H NPHMeHeHHe

34

ONHOOCHOBHEIE TIPEAENBHBIE KAPOOHOBRIE KHCIOTEL. MypaBsHHAA H YKCYCHA KHCIIOTHL
CTpOSHHE, (PHINYMECKHE H XHMHMEeCKHe cBOficTRa (CcBolicTBa, 0DLINE A8 KIACCA KMCIOT,
peaknisa sreprpHKAHKE), MonydaeHHe W OpHMcHeHHe, CTeapHHOBAA M ONEHHOBAA
KHCIOTEl KAK NPeacTABHTENH BRICIUHX KapDoHOBRIX KHCTOT. MEBUIA KAk COMMH BBRICIIHX
KapOOHOBEIX KHCIOT, HX MOKMLIee TelcTEHE

35

Cnomuele 3pHMpLl KAK NPOH3IBOAHEE KAPOOHOBRIX KHCIOT. [HAPONH3 cHomHBIX 3DHPOE.
Huprr. Cupponns mupos. [puMenesne sUpoE. BHoNOrHYeCKaA poiIh HHPOE

i6

Yreroel: COCTAR, KIACCHHKALIHA YITEBOI0E (MOHO-, 1H- H NoaHcaxapuikr). Mokoza
- npocTeHmHi  MOHOCAXapua: OCODEHHOCTH CTPOEHHA MONEKYIIBL, (DH3HYECKHE H
XMMHYECKHE CcBoiicTRa (BzaumojeiicTeMe c© ruapokcHaom  menu (1), oxucnenwe
AMMHAMHEIM PAcTEOpPOM OKcHAa cepebpa (1), BoccTaHOBNeHHe, OpoMEHHE TTHOKOZRL),
HAXOAIEHHE B NPHPOAE, NPHMEHEHHE, OHONoruveckas pons. Potocuurtes. Ppykrosa
Kak M30MEp IMok03el. Kpaxman ¥ uenmonoza Kak npHpojHele nomuMepsl. CTpoeHHe
KpaxMana B Henmonosel. Puinueckre M XHMHYECKHE CBOHCTBA Kpaxmana (THAPOIHI,
KauecTBEHHAA PEaKUHL ¢ HOOOM)

Aso’rcuﬂepmamne OPraHHYeckHe COCIHHEHHA

4.1

AMHHOKHCIOTEL  Kak aMEIJOT&prIE OPraHHYvYeckie  COCIHHESHHA. tbuznueckne H
XKHMHUECKHE CBOMCTBA AMHHOKHCIOT (HEI npaMepe rauiHHaa). bHonorHyeckoe sHaUeHHe
aMHHOKHCIOT. [TenTHak

Gengu Kak NpHPpOJHEIE BRICOKOMONCKYNAPHEIE coeqnHeHuA. [lepBHdHAd, BTOPHUYHAL M
TPETHYHAA CTPYKTYpa Denkob. XuMHUecKHe CROICTBA DENKOB: THAPOMHE, ASHATYPALINA,
KaueCTREeHHBIE Peakluy Ha Denku

BricokoMone EYJAPHBIC COCAHHCHHA

5.1

OCHOBHEIE NMOHATHA XHMHH BRICOKOMOIEKY/IAPHEIX COETHHEHHI: MOHOMEp, MoIuMep,
CTPYKTYPHOE 3BEHO, CTENEHL MOMHMEPHIANHM, CpedHAAs MOIEKYIAPHAA MAacca.
OCHOBHBIE METOJB! CHHTE3a BRICOKOMOJICKYIAPHBIX COSOMHEHHH - NOTHMEpPHIAUMA M
NOTHKOHIEHCAIHA

:I'KCHEI)HMCHT}I.I'IBHHB METOALI HIYYUCHHA BEUISCTE H HX HpﬂBpalﬂ.&HHﬁ.’ 03HAKOMITIEHHE C
DEPH‘BL{EMH NPHPOJAHEIX H HCKYCCTBEHHEIX BOJIIOKOH, NIACTMACC, KAYHUYKOE. nDJ'[}"IEHHE
CHHTETHUECKOT D KayYKa H PEIHHEI
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Kon npoeepsaemoro
pe3yakTaTa

[IpopepAeMEle NPEAMETHEIE PETYILTATE OCBOSHHA OCHOBHOI
00pazoBaTenkLHO NPOrpaMMel cpeHero odero obpaloBaH

1

TE{J]Z)ET‘II‘I CCKHE OCHOBBI XHMHH

1.1

Bnanenwe  cucremoii  NMMMMECKHX — 3HAHMWI,  KOTOpas  BRAKOMAET:
OCHOBOMONATAIONIHE MOHATHA (XHMHMECKHH 3IEMEHT, ATOM, EKTPOHHAA
obonouka atoMa, s-, p-, d-30eKTPOHHEIE OPOHTANTH ATOMOB, HOH, MOIEKYIIA,
BAMEHTHOCTE, IIEKTPOOTPHUATENEHOCTE, CTENEHL OKHCIIEHHA, XHMHYECKAA
CBA3b, MOIB, MOIAPHAA MAacca, MOMAPHBIH 00BeM, KPHCTALTHYECKAn
PELIETKA, THIE XHMHMECKHX Peakuuil (OKMCIHTEIBEHO-BOCCTAHOBHTEIBHELE,
IKI0- M IHAOTEPMHHUECKHE, PEaklHH  HOHHOTO o0MEHa), pacreop,
JEKTPOTHTEL, HEWTEKTPOMHTEL, WEKTPOIHTHYECKas JHCCOLHALIHA,
OKHCAHTENb, BOCCTAHOBHTENb, CKOPOCTE XHMHYECKOH Peakiii, XHMHYECKoe
PABHOBECHE); TEOPHH H 3AKOHB! (TEOPHA MIEKTPOIHTHHECKOH THCCOLMALIH,
[Mepuoamaeckuii zakon JILH. Mengeneera, 3ak0H COXPAHEHHA MACCH),
FAKOHOMEPHOCTH, CHMBOIHYECKHH A3KIK XHMHH, AKTONOrHYECKHe CBeIeHHA
0 CBOHCTBAX, COCTABE, MONYHEeHHH W 0S30MACHOM  HCNONB3IOBAHHH
BAKHEHIINX — HEOPraHHMecKHX BellecTE B OBITY W NPAKTHYECKOH
NEeATENBHOCTH Yell0REKA

CpopMHpPOBAHHOCTE  YMEHHIl  BRIABNIATE  XapakTepHele NPHIHAKH W
B3AMMOCEAZE HIVIEHHEIX MOHATHH, NPHMEHATE COOTBETCTRYIOLIHE MOHATHA
NpH ONHCAHHH CTPOEHHA W CROHCTE HEeOPraHHYMecKHX BelIecTE M HX
NPEBPALIEHHI; BEEBLATE B3AHMOCEA3h XHMHYECKHX THAHHH C MOHATHAMH H
NpeacTaBIeHHAMH APYTHY SCTeCTBEHHOHAY YHRIX NMPEIMETOR

Bnagense OCHOBHBIMH  METOJaMH HAYYHOrg  MO3HAHHA  BCLIECTE H
XHMHMECKHX ABIEHHIH (HabDmwaeHHe, H3MEPCHHE, IKCNEPHMEHT,
MD}],EJ'IH}’)OBBHHC}

CipopMHpOBAHHOCTE YMEHHH ONPEIENaTh BATEHTHOCTE H CTENEHE OKHCIEHHS
XHUMHMECKHX  IEMEHTOR B COSOHHEHHAX palIMMHOTO  COCTaBa, BHA
XHMHYMECKOH CBAZH (KOBANEHTHAN, MOHHAA, METANTHYECKAd, BOAOPOIHAA) B
COSIHHEHHAX, THI KPHCTAUTHMECKOH pelleTKH KOHKPETHOIO BellecTEa
{aTOMHAA, MOTEKYIAPHAA, HOHHAA, METANTHYECKaN)

ChopMHpOBAHHOCTE  YMEHHH ONOpeNenATe XapakTep cpeldbl B BOJHRIX
PACTBOPAX HeOPraHHYECKHX COSIHHEHHI

CrhopMHpOBAHHOCTE YMEHHA KIAcCH(HUHPOBATE XHMHUECKHE PEaKIHH 110
PAsIHYHEIM [PHIHAKAM (MHCOY H  COCTABY PEATHPYIOIIHY — BELHecTE,
TennosoMy 3hherTy Peakimi, HIMEHEHHID CTeNeHEell OKHCIEHHA 3IeMEHTOR,
0DPATHMOCTH PEaKIHH, YHACTHIO KATATH3ATOPA)

CopMHpoBaHHOCTE YMEHHIH COCTABIATE YPABHEHHMA PEakiMil pasiHuHBIX
THMOB, MONHEIE W COKPAIIEHHBIE VPaBHEHHS PeaxkuHil HOHHOTO oDMeHa,
YUHTRIBAA VCIOBHA, NPH KOTOPBIX 3TH PEAKIIHH HAYT 10 KOHLA

CopMHpoBAHHOCTE  YMEHHH  NPOBOAHTE  PEaklMH, MOJTBEPEIAKIIHE
KAYECTREHHEI COCTAR PARNHMHEIX HEOPraHUYECKHX BEIUIECTB, PACTIOIHARATE
ONEITHEIM ~ [YTeM  HOHEL, NPHCYTCTEYIIIME B BOJAHEIX  PACTBOPax
HEOPraHHYECKHX BEMIECTR

CopMHpOBAHHOCTE  YMEHHIl  PACKPRIBATE  CYNIHOCTE  OKHCJIHTEIEHO-
BOCCTAHOBHTENRHEIX PEAKUHI MOCPEACTBOM COCTABNEHHS IEKTPOHHOTO
GanaHca THX peakiii
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1.10

CpopMHPOBAHHOCTE YMEHHH 0DBACHATE 3ABHCHMOCTE CKOPOCTH XHMHHYECKOI
peakIiiH oT PATNHYHEIX (AKTOPOB

CipopMHPOBAHHOCTE YMEHHI 00BACHATE XAPAKTEp CMEIIEHHA XHMMHMECKOT0
PABHOBECHA B 3ABHCHMOCTH OT BHEINHero BosdeiicTeus (npuHoun Jle
laTense)

O0mas ¥ HeOPraHHYECKAT XHMHA

2.1

CopMHpOEAHHOCTE YMEHHH packpeIBaTE cMuich [lepHoJHueckoro 3aKoHa
A, Menpeneera # JEMOHCTPHPOBATE  Er0  CHCTEMATHIHPYIOLIYIO,
OOBACHATENEHYK H IPOTHOCTHHECKY IO (YHKIHH

2.2

CipopMHPOBAHHOCTE  VMEHHI  XapakTepH3OBATL  JIEKTPOHHOE  CTPOSHHE
ATOMOE XHMMUECKHX “neMeHToR | - 4 nepuonoe [MepHoauueckol CHCTEMBL
xuMuveckux anemedtor J.M. Menaeneesa, Henoaszya noHata "s-, p-, d-
WEKTPOHHEIE  opOHTanu”,  "sSHepreTHueckHe  YpPOBHH",  00BACHATE
FAKOHOMEPHOCTH  HIMEHEHHS CBOHCTE XHMHYECKMX 3JIEMEHTOE M HX
coeHHeHI no neprogaM | rpynnam [epuoaudeckoil CHCTEMEl XHMHYECKHX
wnemerTos JI.H. Menneneera

23

CopMHpoBaHHOCTE  YMEHHI  XapakTepH2oBaTL  (ONMCHIBATE)  OOIIHE
XHMHYMECKHE CBOHCTEA HEOPraHHMECKHX BEIECTB PAasIHYHEIX  KIACCOE,
NOITEEPHKIATE CYILIECTROBAHHE reHeTHUECKDi CEAZH MER,TY
HEOPraHHMEeCKHMH BEIECTBAMH € MOMONIBI) YPABHEHHHA COOTBETCTEYHILIHX
XHMHHECKHX Peakimii

2.4

CipopMHpOBAHHOCTE YMEHHIH YCTAHABIHBATE NpPHHATIEKHOCTE
HEOPTAHHIECKHX BEILECTE N0 HX COCTABY K ONpeqeneHHoMY Knaccy (rpynne)
COeIHHeHHH (NpoCThie BEUIECTBA - METANNEl M HEMETAIBL, OKCHJHL,

OCHOBAHHA, KHCIOTEL, aMOTepHEIE THAPOKCHIEL, COTH)

2.5

CopMHpOBAHHOCTE YMEHHH HCMNONB30BATE XHMHYECKYHY CHMBOIHKY 1714
COCTABNEHHA (POpPMYN  BELIECTE W YPABHEHHH XHMHYECKHX peaklMi,
cHcTeMaTHueckyd  HomeHknarypy (IUPAC) u  TpHBHAnNEHEIE HA3BAHHA
OTJAENEHEIX HEOPraHHYecKHX BelecTE (YrapHelii ras, YrOekWclwldi raz,
AMMHAK, TAlIEHAA M3BECThL, HETALIEHAA WIBECTh, MUTEEBAA COMA, MHPHT H
IpyTHE)

2.6

CopMHpoBaHHOCTE  YMEHHI  NapakTepH20BaTh  (ONMCHIBATE)  OOuIIHEe
XHMHYMECKHE CBOHCTEA HEOPraHHMECKHX BEIIECTB PAa3IHYHEIX  KIACCOE,
NOITEEPHKIATE CYIIECTROBAHHE reHeTHUECKDi CEAZH MER,TY
HEOPTAHHIECKHMH BelleCTBAMH ¢ MOMOILIBIO YPABHEHHH COOTBETCTEYIOLIHX
XHMHHECKHX Peakiuii

2.3

CihopMHpPOBAHHOCTE  VMEHHH NNAaHHPOBATE W  BBIIOMHATE XHMHUECKHI
IKCTIEPHMEHT  (pazloMeHHe MEpPOKCHIA  BOJOPOJA B NPHCYTCTEHH
KATANH3ATOPA, ONpeleneHHe Cpedbl PacTEOPOE BEIIECTE ¢ MOMOLIBRD
YHHEEPCANEHOTO HHIHKATOPA, BAMAHHE PAIHYHEIX (QaKTOPOBR HA CKOPOCTE
KHMHYECKOH peaKiiy, peakiiii HOHHOTO o0MeHa, KauecTEeHHEIE peakiii Ha
cynkfiar-, kapOoHAT- H XJIOPHA-AHWOHBI, HA KATHOH AMMOHHA, pelllieHHe
IKCOEPUMEHTANEHEIX 3a0ad no temam "Merame” 1 "Hemerannm™) B
COOTBETCTBHH ¢ NpaBHIaMM TEeXHHKH 0€30MacHocTH npH ofpalieHHH ©
BELIECTEAMH M J1a00paTopHEIM ODOPYIOBAHHEM, MPEACTARNATE PE3YILTATEI
XHMMMECKOTD JKCIEPHMEHTA B (hopue 3anHcH YPABHEHHH COOTBETCTRYIOLIMX
peakimii 0 GopMyIHPORATE BLIBOJE HA OCHOBE 3THX Pe3yNbTATOR

2.8

CipopMHpOBAHHOCTE YMEHHWIT COONHIATE NPABKIA MO/L30BAHNHA XHMHYECKOi
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nocy R0l 1 naGopatopHeiM 0GOPYI0BAHHEM, & TAKKE NPABHIA O0pPALeHHA C
BEMICCTBAMH B COOTBETCTEMH ¢ HHCTPYKUHAMH N0 BRINOTHEHHIO
NaboPaTOPHEIX XMMHYECKHX ONEITOR

29

ChopMHPOBAHHOCTE  YMEHHMH  XapakTepH3IOBATE XUMHYECKHE NPOLECcCH,
NekAalllie B OCHOBE NPOMBILITIEHHOTO NONYYEHHA cepHOil KHCIOTHL, AMMHAKA,
a Take chopMHPOBAHHOCTE NPEICTARIeHHH 00 00UIHX HAYYHEIX IPHHIHIAX
H 9KONOTHHECKHX NpolieMax XHMHYECKOTO NPOHIB0ICTEA

XHMHA H #H3HL. PactieTn

3.1

CipopMHpPOBAHHOCTE  OPEACTABNEHHI ©  XHMHYecKoi  cocTaenswoleii
ECTECTBeHHOHAYMHOI KapTHHBI MHpPA, POIH XHMHH B IO3HAHHM SBICHHH
NpHpoasl, B (OPMHPOBAHHHM MBIIJIEHHS W KYIBTYPBl JIHMHOCTH, ee
(pYHKIHOHATBHON TPAMOTHOCTH, HeoOXOIHMOI JIA PElIeHHS MPAKTHYECKHX
38084 H IKONOTHYECKH ODOCHOBAHHOTD OTHOILEHHA K CBOEMY 310POBBH H
npHpoaHoH cpeae

3.2

CopMHpoBaHHOCTE  VMEHHH  KPHTHUECKH AaHATHIHPOBATE  XHMHUECKYID
HHOPMALTHKY, MOMYMAEMYI0 H3 PA3HEIX HCTOMHHKOB (CPEICTBA MAcCOBOH
KOMMYHHEAITHM, ceTk MuTeprer M apyrue)

33

ChopMHpOERAHHOCTE  YMeHHIT  coDNioJarTe  NOpaBHIa  SKONOTHUEeCKH
uenecoodpatHOro MOBEAEHHA E OBITY W TPYJIOBOH JEATENRHOCTH B IEIAX
COXpaHeHHs CBOErD 310POBEA H OKPYKAKIIEH NPHPOIHOI cpeisl

3.4

Oco3HapaTe OMACHOCTE BO3NEHCTBHA HA SKHBEBIE OPraHHIMEl ONpeIeleHHEIX
BellecTe, NoHMMad coMmelcn nokazatend [TK, noscuate Ha npusepax
crnocofsl YMEHBIIEHHS W NPEJOTEPAIEHHA HX BPeIHOTD BO3ASlicTRHA Ha
OPraHiIM YeloBeKa

3.5

CdopMHpOBAHHOCTE YMEHHH NPOBOIHTE BRIMHCIEHHA © HCNOIB3DBAHHEM
MOHATHA "MaccoBas 004 BelllecTea B pacTeope”, 0DBEMHBIX OTHOLIEHHH
ra3oB NpH XHMHYECKHX PeakiliAX, MAcChl BEIECTEA HIH 00OBEMa ra3os Mo
HIBECTHOMY KOJHYECTBY BELISCTBA, Macce HWIH o0beMy OJHOTO H3
YYACTEYHOMIHX B PEaklHH BEUIecTB, Temnororo adupexta peakiiii HA OCHOBE
3AKOHOE COXPAHEHHA MACCH] BEUIECTR, NPEBpalleHHA H COXPAHEHHA IHEPIHH

Tatnuia

[Tporepaemsle 3nemenTrl cofgepacannd (11 knace)

Kon

[Mpoeepaemulii 31eMeHT cofepakaHnd

TEDPE’TH'[E{:KHE OCHOBBI XHMHH

Numuveckuil anemedt. AtoMm. Hiopo aroma, uzoTonel DnekrpoHHas  obolouka.
THepreTHUECKHe YPOBHH, NOAYPOBHH. ATOMHBIE OpOHTANH, S-, p-, d-3IEMEHTHL.
OcobeHHOCTH pacnpe/IeneHis AMCKTPOHOB Mo opOHTANAM B ATOMAX 3MEMEHTOB IIEPEEIX
YeTRIPEX NEPHOI0E, IIEKTPOHHAA KOHGHIYPALHA ATOMOE

Mepuoguueckuii zawon W [lepuomueiieckas cHcTemMa XumMMueckux snemextos JII.
Mengeneera. Ceaze nepuoguueckoro zakoHa W [leproamdeckoii cHCTEMBI XHMHYECKHX
anementor  JIM. Menjeneesa © coepemeHHoil  TeopHeill  CTpOEHHA  ATOMOB.
3aKOHOMEPHOCTH H3IMEHEHMA CBOHCTE XMMHMECKHX 3IEMEHTOBR M 00pasyeMBIX HMH
NpOCTRIX M CIOWHEIX BELISCTE MO FPYNNAM H OepHOfaM. 3HAUEHHE NepHOAHYECKOTD
3aKOHA B PAIBHTHH HAYKH
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CrpoeHHe BellecTBA. XHMHYECKAd CBA3b. BHOR xHMHYECKOH CBAIM (KOBANEHTHAA
HEMONAPHAA M NONAPHAf, HOHHAA, MeTanmudeckas). FOHBL KATHOHEI M AHHOHEL
MexaHHIMBl 00pPAz0BAHHA KOBANEHTHON XUMHYecKoil cBA3M (0OMeHHBIl H JOHOPHO-
akuenTopHeit). Bogopoanas ceass

1.4

BaneHTHOCTE. DNeKTPoOTpHIATENBHOCTE. (TeneHs OKHCIEHHA

Bemecrea MONEEYIIAPHOIY H HCMONCKVIAPHOID CTPOCHHA. 3aK0H NOCTOAHCTEA COCTABA
BEIIECTRA. THIIR KPHCTAUTHYCCKHY PCIICTOR. FABHCHMOCTE CEOHCTBA BEILECTE OT THIIA
K[‘.IHCTB.I'LI'[H'[IECE\‘D“ PEHICTEH. [Monarue o JAHCNEPCHBIX  CHCTCMAX. HetnHHBIE M
KOMNMOHAHBIC PACTBOPEL Maccosag 1008 BELIECTRA B pacTeOpc

Knaccudmranua  Heopranwdeckux coegdHennii. HomeHwknatypa HeopraHm4eckux
BEILECTB

XNumuueckan peaxuns. KnaccHduralia XHMHUYECKHX peakumii B HeopraHuueckoil M
OPraHMveckod XHMMH. 3aKOH COXPAHEHHS MACCH BEIIECTB, 3AKOH COXpPaHEHHA H
NpeBpalleHys IHePrHH NPH XHMHYECKHX PeakIlHAX

CKGpDCTI: PEARIHH, € 3BHCHMOCTE OT pas/IHYHBIX d}EE{TGpDB

L9

ObpaTiMele peakiii. XHMHYeckoe paBHoBecHe. DaxTopkl, BIHAKOIIME HA COCTOAHHE
xumudeckoro pasHosecHA. [Tpununn e atense

1.10

jﬂeKT[‘!DﬂHTH'[ECE{HH aucconHanua. CHIbHBIE H cnabeie IEKTPONTHTEL Cpﬂﬂﬂ BOJHEIX
PACTEOPOE BCLIECTB! KHCIIAA, HE“T[‘.IB.III:HRH. wenoyHan. Peakuiy HOHHOTO o0MeHa

OEHCIHTENIBHO-BOCCTAHOBHTENLHEIE peaKkIlHiH

Heopranuueckas XHMHs

Hemeramnul. [lonomenue Hemerannok B [lepuoamdeckoil cHcTeMe XHMHUMECKHX
anementor JI.H. Menneneera n ocobeHHOCTH cTpoeHiS aToMoR. MHanveckie ceoiicTea
HEMETLIIOB. ANNOTPONMA HEMEeTANIOB (Ha NpHMepe KHClopoaa, cepsl, (ocdopa u
Vraepoaa)

It
wd

XHMHYeCcKHe CBOHCTEA BAMHEUX HeMeTalnoe (FaloreHoB, cepel, azora, qoodopa,
VIOaepoda M KpeMHHA) H HX CcoedHHeHHH (OKCHAOE, KHCIOPOACOJSpHALIHY KHCIOT,
BOAOPOAHEX coeauHeHHit). [IpHveHende BakHelIIIHY HEMETANNOR W WX COEHHEHHI

]
Lt

Meranne. [Nonosenne merannos B [epuoguueckoi cHcTeMe XHMHYECKHX WIEMEHTOB
J.H. Menaeneera. OcolDeHHOCTH CTPOEHHA 2MEKTPOHHEIX 000N0MEK aTOMOB METAIOR.
Ofwme guzndeckHe cBoiicTea MeTannos. CHapsl METaNIoR. JNeKTPOXHMHYECKHI pan
HANPAKEHHI METAILIOR

NHMHYECKHe CBOHCTBA BAHCHIINX METANIOB (HATPHI, KamWil, kanslUHd, Marsmi,
ANMFOMMHHI, UHHE, XPOM, #ene3o, MeIb) H HX cocauHeHnil, Obmne cnocodbl NOMyeHHA
MeTannog. [IpHMeHeHe METALIOB B DBITY H TEXHHES

lNeHeTHHeCcKad CBA3bL HEOPraHHYMEeCKHX  BCIUECTB, I[PHHAAISHAIIHX K pPasiHYHbIM
Klnaccam

XHMHA H EHIHE

EN|

Pone  xummm B obDecnedeHHH SKONOTHMECKOH, 3HepreTHUeckoill W NHUIEBO
De30nacHOCTH, PAIBHTHH MeJHUHHEL [loHATHE 0 HAYYHBEIX METOAAX MO3HAHHA BELIECTH
H XHMHYECKHX peakiHii

Hpcﬂcmancmm ob  obmmx HAVHMHBIX I[PHHUHOAX [OPOMBIITICHHOIO  MDONYYCHHA
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BawHeHIHK BemlecTe. Yenoeek B MHpe BellecTE W MATEpPHANOR: BLmHelmHe
CTPOHTENEHEIE MATEPHANR], KOHCTPYKIHOHHEIE MATEPHAEL, KPACKH, CTEKI0, KepaMHKa,
MaTepHankl A4 WIEKTPOHHKH, HAHOMATEpHANkl, OPraHHYecKHe H MHHEpalbHEE

VAODPEHHA

33 XHMHA H 3OPOBLE YENOBEKA: NPaBHNA HCIOIBIOBAHHA NEKAPCTBEHHBIX NPENapaToe,
npaeiaa Ge30NacHoTo HCMOAB30BAHHA NPenapaTob GHTOBOH XMMHH B NOBCEIHEBHO
AHIHH

118.9. qna nposeaeHHa eAHHOTO TOCYIAPCTEEHHOTO IK3aMeHa o XHMHH (danee - EI' no xumun)
HCMOMB3IYETCA NepedeHb (KoAHPHKATOR) NpoBepaeMelx TpeDoBaHHA K pe3yIsTaTaM OCBOEHHA OCHOBHOH
00paz0oBaTENEHONH NPOTPAMME] cpeIHero 0DIero odpazoraHHA H HUIEMEHTOR COEPHAHNA.

Tabnuua 15.4

[Mpoeepsemeie Ha ET'D no xumuu tpefoBanus
K PE3yIETATaM OCBOSHHA OCHOBHOIH 00pas0BaTeIbHON NporpaMmMEl
cpeanero obnero ofpaioBaHns

Kon

MOIo

HA

npoBepie nporpaMMel cpegHero ofero o0pasoBaHHA

TpehoBaH

IMpoeepaemble TpefoBaHMA K NpeIMETHBIM Pe3yIBTATAM OCEOSHHA OCHOBHOM 00pasoBaTenbHOMH

Bnagenne cHocTeMOH XHMHYSCKHX 'EHBHP{I"i, EOTOPAd BEITHMAET:

1.1

OCHOBONONATAKIIHE NMOHATHA (XHMMYeCKHH 3IeMeHT, aTOM, H30TONBL, UIEKTPOHHAA 00010MKa
aroma, s-, p-, d-3MeKTpoHHEIE OPOHTANH ATOMOB, OCHORHOE H BO30YHIEHHOE COCTOAHHE ATOMA,
HOH, MONIEKYIA, BANEHTHOCTE, 3MeKTPOOTPHLUATENEHOCT, CTENEHE OKHCISHHS, XHMUYECKAA CBA3E (
G- y TW-CBA3b, KpaTHeIE CBA3M), THOPHIM3ALNA ATOMHBIX opOHTANei, KpHCTANTHYECKad
PEILETKA, MOMb, MOMPHAA MAccd, MOMAPHENT OOBEeM, MOMAPHAA KOHLUEHTPALIHA, PAcTROPEI
(MCTHHHEIE, JHCTIEPCHEIE CHCTEMBI), KPHCTAIOMMIPATEL, YITIepOIHEI CKeneT, (hyHKIHOHANLHAA
rpyNna, pajgHkali, H3OMEPsl, CTPYKTYpHAA (opMmyna, H3oMepHi (CTPYKTYPHAA, FeoMeTpHHUecKan
(OHe-, TpaHCHIOMEPHA), TOMONOTHYECKHH PAJd, TOMOIOMH, YIIEBOOOPOJBL, KHCIOPOd- H
A30TCOAEPKALINE COSTHHEHHS, GHONOTHYECKH AKTHBHBIE BELIECTBA (YINIEBOABL, #HPLI, DenkH),
MOHOMEp, NONHMED, CTPYKTYPHOE 3BEHO, BEICOKOMONEKYIAPHEIE COETHHEHHH, KPEKHH,
pUOPMHHT, THIE  XHMHYECKMX peakiuii (OKMCNHTENTBHO-BOCCTAHOBMTENBHEIE, 9K30- W
IHAOTEPMHMECKHE, PEaKlHH  HOHHOMO 00MeHa, TOMO- M TeTeporeHHsle, o0paTHMEIE H
Heo0OpaTHMBIE), PACTEOP, 3MEKTPONHTEL, HEINEKTPOIMTEL, IEKTPOIHTHHECKAN HCCOLMALH,
CTENEHb JJHCCOUMAIMH, OKHCIHTENh, BOCCTAHOBWTENh, SMEKTPOIHI, CKOPOCTH XHMHUECKOH
PEAKITHH, XHMHYECKOE PABHOBECHE)

1.2

TEOPHH M 3aKOHB! (TEOPHA XHMHHECKOTD CTPOSHHA OpraHudeckux Bemecte AM. Byrneposa,
TeopHd AeKTpoadTHYeckoii auccouuaund, Ilepuoamuecknii zakon J.MH. Mewnneneeea, 3akon
COXPAHEHHA MACCH), 3AKOHOMEPHOCTH, CHMBOMHYECKHIT AIRIK XUMHH, MHPOBOIZPEHUECKHE IHAHMA,
NekallHe B OCHOBE MOHHMAHMA [PHUAHHOCTH MW CHCTEMHOCTH  XHMHYECKMX ABICHMHIL
COEPEMEHHBIE TPEICTABICHHA O CTPOGHHH BELIECTBA HA  ATOMHOM, MOJEKYLIPHOM M
HAIMOIEKYTAPHOM YPOBHAX

1.3

NpEeACcTABICHHA O MEXAHH3IMaX XHMHUYESCKHX pEﬂKHHH. TePMOIHHAMHYMECKHX H KHHETHUCCEHX
FAKOHOMEPHOCTAX HX NMPOTEKAHHA, O XHMHYECKOM PABHOBECHH, THCNEPCHEIX CHCTEMAX

1.4

I:[]ERTOJIDI’H'[ECE{HE CBEIEeHHA 0 CBOHCTBAX, COCTABE, NOJIYUICHHH H 0e30nacHoM HCOOIBLI0BAHHH
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BAKHEHIIHX HEOPraHHYEeCKHY H OPraHHYeckHx BCUIeCTE B ﬁHT}' H I'I}')}IRTH‘IBCKGH ACATEIEHOCTH
HYENOBCKA

1.5

ODIIHEe HAYMHEIE NPHHIHNOBEL XHMHMECKOTO NPOH3BOACTBA (HA NPHMEPE NPOHIBOACTBA CEPHOH
KHCIOTEL, aMMHAKA, METAHONA, nepepaboTen HedTH)

(]

CihopMHpOBAHHOCTE YMEHHH BRIABIATE:

2.1

XapaKTepHEE NPHIHAKH H BIaHMOCBA3L HIYVUEHHBIX NOHATHH, NDPHMEHATE COOTBETCTRYIONIHE
NOHATHA TPH ONMCAHHK CTPOEHHA W CBOHCTE HEOPraHMHMECKHX H OPTaHHYecKHX BellecTE H HX
npeppatieHuii

2.2

B3AHMOCEASE XHMHYMECKHX 3HAHHI ¢ NOHATHAMH H NpeACTaBICHHAMH IPYIHX OpeIMETOE A
Donee OCOZHAHHOID MOHHMAHKHA H 00BACHEHH CYHIHOCTH MATCPHAIBHOO €JHHCTEA MHPA

ChopMHpOBAHHOCTE YMEHHA HCIONL3I0BATE:

il

HAWMEHOBAHHA XHMHHYECKHX COeIHHEHHIT MeXIYHAPOIHOTD COM3a TEOPETHYECKDH H NpHKIAIHOI
XHMHH M TPHEHANBHEIE HAZBAHHMA BEIECTE, OTHOCALIMXCH K H3YMEeHHBIM KIACCAM OPTaHHMeCcKHX H
HEOPraHHMeckX coeJHHeHHI

32

XHMHMECKYH) CHMBOIMEY [T COCTABIEHHA (OPMYI HEOPraHHYeCKHX BEUIScTE, MONEKVIAPHLIX H
CTPYKTYPHBIX (pa3BepHYTRIX, COKPALIEHHBIX H CKENeTHRIX ) (hopMyn OpraHHHecKHX BeleCTR

ChopMHpOBAHHOCTE YMEHHA KNACCHHIHPOBATE!

4.1

HEOPraHHWYEeCKHe  BEIIeCTBa, CaMOCTOATEIBEHO BRID HpaTeE OCHOBAHHWA MW  KpHTEPpHH 1A
K_IlaCCIIﬂ]HKBL[HH H3IYHUACMBIX XHMHYECKHX O0LEKTOR

4.2

OpPraHHYEeCKHE BELIECTRA, CaMOCTOATCIRHO BblﬁHpaTb OCHOBAHHA H KPHTEPHH 1118 HJlECCHd]IIKﬂHHH
H3IYYUACMBIX XHMHYECKHX OOBEKTOR

4.3

N0 pPasiHYHBIM OPHIHAKAM (MHCIY W COCTABY PEATMPYIOLIMX BellecTB, Tennosomy adiexty
PEAKIIHH, HIMEHEHHE) CTEIEeHEH OKHCIGHHA 3NeMEHTOB, O0pPaTHMOCTH pPeakiMH, YYacTHED
KATAmn3aTopa)

ChopMHpPOBAHHOCTE YMEHHA XAPAKTEPHIO0BATH EKTPOHHOE CTPOSHHE ATOMOE (B OCHOBHOM H
BOS0YHIEHHOM COCTOAHHH) H HOHOB XHMHYeCKMX 3ieMeHTOR | - 4 nepuonos [Nepuogmuueckoil
cucremel JLH. Mengencesa W MX BANCHTHEIC BOSMOMKHOCTH, MCMONB3YA TOHATHA S-, p-, d-
AMEKTPOHHEIE OPOHTATH, SHEPreTHYECKHE YPOBHH

CL])D[]MH[){]BI[HH(}CT'I! YMEHHA O0BACHATH JAKOHOMEPHOCTH HIMCHCHHA CBOHCTE XHMHYECKHX
IEMEHTOR H ﬂﬁpﬂ3}"t3hihl){ HMH COSTHHEHHH Mo NeEPHOIAM H I'pynramM

ChopMHPOBAHHOCTE YMEHHA COCTABIATE YPABHEHHA XHMHUECKHX PeakiHil W packphlBaTE HX
CYILHOCTB!

7.1

OKHCIHTENBHO-BOCCTAHOBHTENBHEIX Peakliii NocpelcTBOM COCTABIEHHA 3IeKTPOHHOrO DanaHca
ITHX Peariuii

7.2

YPABHEHMA PEAKIHIl paiIHMHEIN THIOB, NOJTHBIE M COKPAIICHHBIE YPABHEHHMA PeakiHil HOHHOTO
0OMEHA, VIHTEIEAA YCAOBHA, PH KOTOPBIX 3TH PEakIHH HIYT A0 KOHLA

7.3

peakiMii THAPOIM3A, Peakiiil KoMIIekcoodpaloEaHua (Ha NpHMepe MHIPOKCOKOMILIEKCOE LIHHEKA
H ATKMHHHA)

ChopMHPOBAHHOCTE YMEHHA MOATBEPA1aTE:

8.1

HA KOHEPETHRIX I[IPHMEPAX XapakTep 3aBHCHMOCTH [)EE[ICI.I,HDHHD“ Cnoco0HOCTH OpraHHYeCcKHX
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CcoeIHHeHHIT 0T KPATHOCTH M THINA KOBANEHTHOH ceAzN ( O- y T-CBA3H ), BIAHMHOIO BIHAHHA
ATOMOE H TPYNN ATOMOB B MOJEKYIAX, 4 Takke oOT oco0eHHOCTEl peanH3aliM pazlHuHBIX
MEXAHHIMOB MPOTEKAHHA Peakiiil

8.2

XapakTepHble XHMHYECKHE CBOHCTEA BEIECTE COOTBETCTBYMOLIHMH IKCIEPHMEHTAMH H 3aHCAMH
YpaBHEHHH XHUMHYECKHX peakiHii

ChopMHPOBAHHOCTE  YMEHHA  XapakTepH30BaTE COCTAE W BamHeHIIHe CBOHCTBA BEIIECTE,
NPHHATISKALINX K ONPeIeleHHBIM KIAccaM H IPYNNaM cOeIHHEHHIl (IPOCTEIE BEIIeCcTRA, OKCHIEL,
FHAPOKCHIBL, CONH, YIAEBOJOPOABL, NOPOCThE HPHPBL, CNHPTHL, (EHOIEL, ANBAETHIEL, KEeTOHEIL,
KapGOHOBBIE KHCIOTEL, CIOKHBIE MPHPLL, HUPEL, YTNIEBOIkL, AMHHBL, AMHHOKHCIOTEL, Genku)

CihopMHpOBAHHOCTE YMEHHA NPOBOIHTE PACHMEThl M0 XHMHYECKHM (OpMYyIaM H YPABHEHHAM
XHMHMECKHX PEaKiiil ¢ HCIONb30BaAHHEM (DHIHYECKHN BeTHMHH!

Maccel (00ReMa, KOMHMECTEA BEUIECTRA) MPOJAYKTA PeakiliM, ecliH 0JHO HI MCXOJHEIX BElEeCTE
JIAHO B BH/IE PACTBOpA C ONPENeleHHOH MACCOBOH o€l pACTBOPEHHOND BEUIECTBA WIH JIaHO B
H30BITKE (HMEET IPHMECH)

MacCOBOH HIH 00BeMHOI 10T, BEIX0JA TPOIYKTA PeakLny

10.3

Tenaosoro »pderta pearimii

10.4

O0BEMHEIY OTHOIIEHHI Ta308

10.5

N0 HAXOWIEHHID XHMHMeCKO d}DpH}fﬂb[ BELIECTRA

Bnanenne cHCTeMOH 3HAHHIH O METOIAX HaY4HOI'O MO3HaHHA ABINEHHI NpHPpOAEL, HCIIONB3YCEMBIX B
CCTECTECHHBIX HAYKAX H YMCHHC NPHMCHATE 3TH 3HAHHA NIPH SECNCPHMCHTAIIBHOM HCCNICOOBAHHH
BCIICCTE H 1A O0BACHEHHA XHMHMECKHY ABICHHH, HMEHIIHX MECTO B npHpoac, HFELI‘.'I‘H‘IECE{D“
NeATENbHOCTH MeI0BCKA H B TOBCEIHEBHOH MHIHH

ChopMHpOBAHHOCTE YMEHHA IPHMEHATE (MCIIONL3I0BATE) 3HAHHA O COCTABE W CBOICTBAX BEIIECTE
JUIL IKCHEPHMEHTATBHOH TNPOBEPKH THIOTE: OTHOCHTENBHO 3AKOHOMEPHOCTEH NpoTeKaHms
XHMHMECKHX peakliil W NPOTHOIMPOBAHHA BOIMONKHOCTEH MX OCYINECTBIEHHA, CHCTEMHEIS
XMMHMECKHE  3HAHHMA 4 ODBACHEHHA W NPOTHOIHPOBAHHA  ABMNEHHWI,  HMEHOIIMX
ECTECTREHHOHAYYHYI0 NPHPOAY, A NPHHATHA TPAMOTHRIX pelleHHi npolloeM B CHTYALMAX,
CBA3AHHBIX ¢ XHMHEi

ChopMHpOBAHHOCTE YMEHHA MIAHHPOBATE H NPOBOIHTE XHMHMECKHH IKCIEPHMEHT (MONYIEHHE H
H3YMEHHE CBOICTE HEOPraHMMecKHX M OpPraHHMecKHX  BelIecTB, KAveCTECHHBIE pPEaKIHH
¥IIEBOAOPOI0E PAsIHYHEIN KIACCOB H KHCIOPOICOASP:KAllHX OPraHHYECKHX BEIIECTB, PeLIcHHe
IKCIEPHMEHTANEHBIX 33784 [0 PACTIO3HABAHHKY HEOPTAHHMECKHX H OPraHH4ecKHX BEIIECTB) C
co0I0AeHHEM MPARKT Oe30NacHor0 o0palleHns ¢ BellecTEAMH H TafopaTopHBIM 000pY 10BAHHEM;
(OPMYIHPOBATE  WENH  HCCNEA0BAHHA, TNPEJCTABNATE B paimuuHod  dopme  pe3ynnTaTel
IKCIIEPHMEHTA, AHATHIHPOBATE H OLEHHBATE HX JOCTOREPHOCTE

ChopMHPOBAHHOCTE YMEHHA OCYLIECTEIATE LEIEHATIPABICHHEIH NOHCK XHMIMecKoH HHpOopMAang
E pAWIHYHBIX MCTOUHHEAX (Hayuuad H  yveDHO-HAYUHAA JNHTEPATYpA, CPedcTBA MAacCOBOH
wadopmaniy, ceTe HHTepHeT 1 apyrie), KPHTHYECKH AHATHIHPORATE XHMHYECKYH) HHOOPMALIHID,
nepepadaTelBaTh €€ H HCMONL30BATE B COOTRETCTBHH ¢ MOCTABIEHHOM yuebHOi 3anaveii

ChopMHpOBAHHOCTE YMEHHA NPOTHOZHPOBATE, AHATHIMPOBATE H OUEHHBATE HHOOPMAIHK C
NO3MLMA  SKoNOrH4Yeckoil  Oel0nacHOCTH  NocHedcTEHH  OuITOBOH H  OpOHIBOACTBEHHOIN
NeATeNBEHOCTH eIOBeKa, CBA3aHHOH ¢ nepepaboTxoil BelwlecTE, ChOpPMMPOBAHHOCTE YMEHHH
OQCOIHABATE ONACHOCTE BOIACHCTBHA HA HMBBIE OPTAHH3IMEI ONPEIeNCHHBIX BEILECTE, MOHHMAad
CMBICT TIOKA3ATENA NMPEesHOH JONYCTHMOH KOHIEHTPALHH, H MOACHATE HA NPHMEPAX crocoOkl
YMEHBIIEHHA H NPEI0TEPALIEHHA HX BPe/IHOTC BOISHCTBHA HA OPraHHIM YeI0BeKa
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Tatnuma 15.5

[lepeueHt aneMeHTOR coaepHaHia, nposepaemerx Ha EI'D no xumun

Kon

[TpoBepaemblii 31eMeHT cofepRaHn

TED[}ETH'[ECKHE OCHOBBEI XHMHH

Crpoenne  Bemectsa. CoBpeMeHHad MOJENs cTpoeHHAa aroMa. Pacnpenenenue
MEKTPOHOE 110 SHEPTeTHUCCKHM ypoBHAM. Knaccuukauns XuMHMECKHN 3]EMEHTOB,
OcoBeHHOCTH CTPOCHHA SHePreTHYSCKHX YPOBHeH aToMoB (S-, p-, d-nIeMeHTOR).
OcHoBHOE H BO3DYHIEHHOE COCTOSHHA ATOMOB. DIEKTPOHHAA KOH(HUrypaunsa atoma.
BaneHTHEIE 3IEKTPOHEL

[Mepuoguueckans cuctema XHsMudeckHx snesentos JILH. Menneneepa. Pramueckiii
cumeic Ilepuogmdeckoro zakona JH. Mengeneesa. [lpuuHHBEL W 3aKOHOMEPHOCTH
HIMEHeHHA CBOMCTE SeMEeHTOB H HX COeQHHEeHHH [0 nepHoJaM M TpYIoaM.
3aKOHOMEPHOCTH B HIMEHEHHH CBOHCTE NPOCTHIX BEIIECTE, BOJOPOIHBIX COSIHHEHHI,
BRICIIHX OKCHAOR H MHIPOKCHIOR

BaneHTHOCTS. '.-)JTEIC‘I“})DDT[}HL[&TE}'IBHDCT]:. CTencHb OKHCICHHA

1.4

Bugwl xuMHdeckoii CBAZM (KOBAIEHTHAA, WOHHAA, METAMIHYECKAf, BOLOPOAHAA) H
MexaHuIMbl  ee  obpazopanus. Memwmonexyiapuele  B3aumojeiicTens.  Beuwecrea
MOJEKYISPHOTO M HEMOJIEKYIAPHOTO CTPOeHHS. THIE KPHCTANUTHMECKHX PEeleTok.
3aBHCHMOCTE CROHCTEBA BELIECTE OT THIA KPHCTANIHMECKOIH PelleTkH

Numuueckan peakund. KnaccHdukalia XHMHUYeCKHX peakumii B Heopranuueckoil M
OPraHMvecKold XHMHH, 3aK0H COXPAHEHNA MACCH! BEILECTR

CKGpDCTI: PEARIHH, €€ 3BHCHMOCTE OT pasIHYHBIX {bEE{TGpDB

Tennosete 3pherTh XuMeckHX pearinil. TepMoxUMHISCKHEe YPABHEHHA

OOpaTHMEle peakiMH. XHMHYECKOe papHoBecHe. (AKTOPLl, BIAHAIOIIHE HA COCTOAHHE
xumudeckoro pasHoeecHd. [Tpunuun Je Hatense

jﬂBE{TFDﬂHTH'[ﬁCE{HH mucconHauna. CHikHBIE H clabbeie INCKTPOIIHTEL Cpﬁﬂﬂ BOJHEIX
PACTBOPOE BCLIECTE. KHCTIAMA, HlE.'ﬁT[f?lELI'[BHHH._ menounad. CTeneHs AUCCoUHAHH, Peakinn
HOHHOTO 0DMEHA

Iuaponnz coneii. Howdoe npownzeenenne poaw. Bogopoansii nokasatens (pH)
pacTeopa

Crnoco0bl  BEIPAMKEHHA KOHLEHTPALHH PAcTEOPOR. MACCOBAA OIS PACTEOPEHHOID
BEINECTBA, MOJAPHAA KOHUeHTpaiud. HachimeHHele W HEHACHILIGHHBIE PACTBOPHL,
pacteopuMocTs. Kpuerannornaparsr

1.12

ORHCIHTENBHO-BOCCTAHOBHTENbHEIE peakiii. [ToBeeHHe BEIIECTE B Cpelax ¢ pasHeIM
aHavennesm pH. Metoaul sanexTponHoro Sataxca

1.13

INeKTPOINE PACTEOPOE H PACILIABOB CONE

(OCHOBEL HEOPTAHHYECKOH XHMHH

Knaccudikauna HeopraHudeckux coefHHennil. HomeHwnatypa HeopraHH4eckHX
BELIECTR
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It
It

XuMHYeckHe CBOHCTRA BAWHEHIINX METANIOB (HaTPHil, KanmWil, KanslUHH, Mardui,
AMHOMHHHI, UHHE, XPOM, #ene3o, Melb) H HX coeauHeHHil. Obmue cnocodsl NOTyueHHsA
METAIIOR

XHMHYECKHE CBOHCTBA BAKHEHIINX HeMeTANOB (FAaloreHoE, cepwl, a3oTta, Qocdopa,
VIAepoda M KPeMHHA) H HX COeIHHeHHN (OKCHIOB, KHCIOPOACOJSDMHALIHY KHCIOT,
BOJAOPOIHEIX COeIHHEHHIT)

leHeTHHECKAn CBAh HCOPraHHYMeCKHX  BCIUECTB, [PHHAANCKAIIHX K pPaslIHYHbIM
KlmaccaM

Hnenrndurauns  HeopraHuveckux  coeguHeHuil. KavecTeeHHble  peakums  Ha
HEOPraHHYeCKHEe BEleCTEA H HOHBI

(CHOBEI OpraHHYecKoil XHMHI

3l

(JCHOBHBEIE MOMOKEHHA TEOPHH XHMHMECKOTO CTPOSHHA OPraHHMecKHN CoeIHHEHHH
AM. byrnepoea. YranepoiHelii ckener opraHiveckoil  wonexyiael.  KpatHocTs

xumudeckoii cesan, Oy TCOCBAZH sp'-, sp’-, sp-rudpuaHsaunK opbHTAneii aToMaB
VIepoda. 3aBHCHMOCTE CBOHCTE BEIIECTE OT XHMMHUYECKOTD CTPOSHHA MOJEKYI.
Fomonorn. Nomonoruuecknii pan. Hromepus u H3oMepr

[Monarue o pyHruHOHANEHOH rpynne. OpHeHTAlHOHHEBIE MpheKTrl 3aMecTHTENEiH

33

lpeacrarnesse o  wiaccwpukaimy  opradudeckny  pemects.  Homensnatypa
OPraHMHMEcKHX COSTHHEHMH (CHCTEMATHYECKAA) W TPHEHANLHEIE HAZBAHHA BAKHEHIIHX
NPeACTABHTENCH KIACCOE OPraHHMECKHN BelleCTE

34

Crobo HopaaMKATEHEI W HOHHEI MexaHuzMel peakuuu. [TonaTue o Hykieodmne w
anexrpodune. [Mparnno Maproennkoga. [Ipasuno 3aiinesa

35

Ankanel, XHMHYMECKHME CBOICTBA ANKaHOB: TANOTEHHPOBAHHE, [IerHIPHPOBAHHE,
TEPMHYECKDE PazloikeHHe, KPEeKHHI, H3oMepHzauma, ropedude. [looydeHHe alxaHOE.
Huknoankanel. CrenpdHka CRONACTE LUHKICANKAHOBR ¢© MANBIM  PasMEPOM  LIHEJA.
Peakuuu npucoeIHHEHHA H PATHKAIEHOTO FaMEleHHA

KR

Ankenel. XUMHUeCKHE CBOHCTBA: peakll¥  NpPHCOEIHHEHHA (raloreHHpOBAHHE,
THAPHPOBAHHE, THAPOraloreHHpoBaHHe, TCHAPATALMA), TOPEeHHA, OKHCIEHHA H
nomuMepuzanui. [IpoMelnenHsle H TadOpaTOPHLIE CNOCOOR! NOTYYIEHHA ANKeHOR

37

ANKATHEHEL KHMHYECKHE CEBOHCTEA ANKAIHCHOB! PCaAKIIHH NPHCOCAHHCHHA
(rHOApHPOBAHHE, TANOreHHPOBAHHE), ropcHHAA H  [MTOMHMCPHIALHH. nDJ’I}"[EH HE
ANKaJHCHOB

38

ANKHHEL NHMHYECKHE CBOHCTBa: peaKUHi  NPHCOSIHHEHHS  (raloréHHpoOBaHHE,
FHAPHPOBAHHE, THApaTalHi, ['HL[[’]OFB.‘ID[‘EHH[]OBHHHE} Kak  cnocob MOMyYIeHHA
NOIHMEPOE H IPYTHX MOMC3HBIX NPOIYETOB. Peakiun saMenieHnA. I_DPE‘HHE AllCTHICHA
Kak HCTOMHHKE BbBICOKOTCMIICPATYPHOIO NIaMCHH A4 CBAPKH H PCE3KH MCTAIOB.
HpHMBHEHIIE ALeTHIIEHA

39

Apensl. XuMmudeckde ceoiicTEa OeH3oua peakuud MeKTpoHIEHOTO 3aMEleHH,
NpHCOSAHHEHHA (THApHpOBaHHe, ragorennposanne). Peakuwa ropenma. OcobeHHOCTH
xuMuveckux ceolicte Tonyona. [lonyuenwne Genzona. OcobeHHOCTH XHMHMECKHX
ceoiicTe crupona. [lonmmepuzanua cripona. Cnocofel MONyHMeHHAs H OpHMEHEHHE
APOMATHYECKHX YTIECEO0POA0E

310

CI'IIII)TI:I_ Hpﬂ,‘lﬂ.’lh[—[]ﬂt} OAHOATOMHBIE CITHPTHL. NHMHYECKHE CROHCTBA: B3aHMOIeHCTEHE
c HATPHEM HaK cnocod VCTAHOBICHHA HATHYHA F’HAPOKCOrPYIIILL, C
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raloreHOBOOOPOAAMH KAk  cnocod  TONyveHHA  PAcTBOPHTENEH, BHYTPH- |
MEHMONERYIApHan Aeruaparannd. Peakums ropenua. [lomyueHne 5TaHOoNa: pPeakina
OpookeHHA  TTWOKO3R, THIPATALMA 3THIeHA. JTHICHIIMKONE M [IHIEPHH  Kak
NpPeICcTARHTENN NPeIebHEIX MHOTOATOMHEIX CIIHPTOR

ERD|

benon. XumudeckHe cpoiicTea (eHona (peakiMH ¢ HATPHeM, HOPOKCHIOM HATPHA,
oposmom). Toayuenne denona

312

Aneaernael.  XHMHYeCcKHE CBOMCTEA NpedeNbHEIX  ANBASTHIOB.  THAPHPOBAHHE;
KauEeCTBCHHBIC PeaklHi Ha KapOOHHIBHYI rpynny (peakuns "cepebpaHoro sepkana”,
piaumoaeiictene ¢ ruapokcugom Menn (I1). [Monyuenne npefenbHEIX anbASTHOOB:
OKHCIIEHHE COHPTOB, THOPATALIMA ALETHIEHA. ALETOH KAK NPEeICTABHTENL KETOHOE.
Oco0eHHOCTH peaklHH OKHCIIEHH: alleToHa

3.13

KapboHoBble  KHCIOTHL.  XNHMHUECKHE CBOHCTBA — NPEfeNbHBIX  OJHOOCHOBHBIX
KapOoHOBEIX KHCAOT. OCoDEHHOCTH XHMHMECKHX CBOACTE MYPABBHHON KHCIOTEL
[TonydeHHEe NPEIenbHBIN OJHOOCHOBHEIX KapDOHOBEIX KHCIOT! OKMCIEHHME ANTKAHOE,
aNKeHOB, NEPEHYHBIX CIHPTOR, ANbAerHaoe, BeICUIHe NpelenbHBIE H HENpelelbHBE
KapOOHOBEIE KHCIOTEL

34

Cnouele ampe 1 #Hpsl. Cnocodel nonydeHHa cnosHex agmpos. OfpaTHMOCTh
peakuii srepudurkanny. [IpiveHeHHe CIOKHBIX 3QHPOE B NHILEEOH H napdioMepHoil
npoMBIIIeHHOCTH. JKHpPEl KAK cnosHele 3(0HPEl TTHLUEPHHA H BRICIINX KapOOHOBBIX
KHCIOT. XHMHUECKHE CBOHCTEA KMPOB: THAPHPOBAHHE, OKHCIeHHe. [HOpomns, HIH
OMELIEHHE, WHPOB Kak cnocod [OpOMBIIUIEHHOTO NOMYMeHHs cofell  BRICIIHY

Megena

KBpﬁGHOBhIX KHCIIOT. KAK COJIH BEICIHHX Kapt‘iouoaux KHCIIOT

3.15

XHMHYECKHE CBOICTBA IMIOKO3BI: PeakliH ¢ YYacTHEM CIHPTOBRIX W AlLASTHIHOH
rpynn W MonouHOkHcnoe Opomenude. [IpuMeHeHHe IIIOKO3BL, €€  3HAMEHHE B
HH3HEISATEIRHOCTH OPraHiEMa. JHcaxapuass: caxapoza, MATETO3A.
BoccTaHaRnHEAONIHE W HEBOCCTAHARMHBAKOLIME JHcaXapHIel. [HAPONHI AHcaXapHIoE.
[Momucaxapyuasl: KpaxsMan, roMored. CTpoeHHe MakpOMOIEKY KPAXMANA, TIHKOTeHa |
uennonossl PHIMHecKHe CBOHCTBA Kpaxmana W Uenmoiao3sl. XHMHYecKHe CBOHCTBa
KpaxMaga: THAPOIHS, KAMeCcTBEHHAA pPeakiMa © HOoIoM. NHMHHYECKHE CBOHCTBa
LEMMMI03sl: THAPOINHS, nory4acHue hupos uenmonosel. [TonaTie 00 HCKYCCTBEHHBIX
BOJOKHAX (BHCKO3A, AUETATHRIH WeNK)

ile

AMHHEL AMHHEI KaK OPraHHYECKHE OCHOBAHHA! PEaklMH C BOJO0IH, KHCIOTAME, PeaKius
ropeHii. AHHIHH KaK NPeIcTABHTENs APOMATHYECKAX AMHHOB. XHMHYECKHe CBOHCTEA
AHHIHHA: BIAUMOeiicTBHE C© KHCIOoTamM, OpoMHoil Bonoil, okucnenwe. [lomyuenue
AMHHOE  ANKHIHPOBAHHEM  aMMMAaKa W BOCCTAHOBIGHHEM  HHTPONPOHIBOIHEIX
VIIEROJOPOI0E

3.17

AMHHOKHCIOTEL M GenkH. AMHHOKHCIOTH Kak aM(OTepHEIE 0praHiYeckHe COeaHHEeHH.
OcHOBHEIE AMHHOKHCIOTEL, oOpazyiomme Oenku. XHMHUeckHe cBolicTRa Oenkos:
THAPONH3, AEHATYPALHA, KAYECTREHHEIE (1IBETHEIE) PEaKUHH Ha Genkn

318

CTpoeHHE H CTPYETYPA HMOMNHMEPOE. 3aBHCHMOCTE CBOHCTE MOTHMEPOB OT CTPOSHHA
smoneryl.  (OCHOBHBIE COOCODEL NONYHeHHA BHICOKOMONEKYIAPHEIX  COETHHEHHIT:
PEaKHH MOTHMEPHIANHE H NOIHKOHAeHcaunn. KnaccnpHraiis BoIokoH

ERLY

HpenTudukania opraHi4eckiy coeduHeHnd. Pemlente 3KcnepHMeHTATBHEIX 38744 HA
PACTOIHABAHHE OPrAHHYECKHX BEIIECTE

320

eHeTHYECKAA CEBASE MOEEIY KlaccaMH OpraHHYMCCKHX COEIHHEHHTT

XHMHA H EHIHE
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4.1

XuMuA B noBceTHeRHOH wu3HM. [Ipasuna GezonacHoil paboTel ¢ IKHMH, FOPKMHMH H
TOKCHYHEIMH BEIIECTBAMMH, CPEICTBAMHE ORITOBON XHMHH

XNumHa W 3gopoBbe. XNHMHA B MeIHIMHE, XHMMA W CENbCKOE X03afcTBO. XNHMHA B
NPOMEIIUTEHHOCTH, XHMHA H 3HEPreTHKA: IPHPOIHEIH 0 DonyTHEIH HedTaHol rasel, ux
cocTaE M Henonb3osanue, CocTag HedTH W ee nepepaboTka (MPHPOIHBIE HCTOMHHEH
VTIEBOI0P0I0E )

43

HNHMHA H 3K0I0THA. XHMHUECKOE 3ATPAIHEHNE OKPYKALIEH CPeIbl H €rod NoCaeICTEH.
Oxpana ruapocepsl, nouesl, arsocdepel, §unopel H  GayHs 0T XHMHUECKOTD
sarpazHenud.  [lpofGnema oTxogor ®  nofouHEIX  NPOAYVKTOB.  ANETEPHATHBEHEIE
HCTOYMHHKH SHEPTHH

4.4

Obmme NPEACTABIEHHA O NPOMBIIIITEHHLIX crocofax MOTYHEHHA XHMHYECKHX BEINECTB
(Ha OpuaMepe MPOHIBOOCTEA aMMHAKa, CE‘[)HDi'i KHCIIOTHI). l'|li}’?!H2'l:ll H [BCTHAA
METAILTYPIrHA. CTerno H CHIHKATHARA NpPOMEBEININICHHOCT b, npDMb[ll.l.‘lCHHﬂH OpramHMecrEas
XHMHA. CbIr!bE JnA ﬂpFBHH"IECE\‘Oﬁ NpOMBILIICHHOCTH

THnEl PACHUETHRIX 3a1aY

5.1

PacueTsl maccel BellecTEA HIH 0DBEMA raioE Mo HIBECTHOMY RKOMHYUECTBY BCLICCTEA,
Macce HITH ll'?ﬁ]:ﬂhi}' OIHOTY H YUACTBYIOIIHX B PCAKIIHH BEUWICCTE

Pacuersl Tennoeoro sdderTa pearimn

53

PacueTsl 00BeMHBIX OTHOLIEHHIH ra308 MpH XHMHYECKHX peaKIHAx

5.4

PacueTrl macce! (00beMa, KOMHYECTBA BELIECTBA) NPOIVETOR PEAKUHH, €ClH OJHO H3
BEIIECTE JaHO B HI0BITKE (HMEeT NPHMECH)

5.5

Pacvetsl MaccoBoH WM 0OBEMHOI 1OAH BEIXOAA NPOIYETA PEAKIMH OT TEOPeTHMECKH
BOIMOKHOTD

5.6

PacueTsl macch (ﬂﬁ'l:EMEl, KOMHYECTEA BEIIECTRA) NPpOOYKETa peakilHe, eClid O0JHO HI
BEIIECTE AAHO B BHAE pacTBOpa C DF[[’]E,CI,EJ'['.‘!HHG“ MACCOBOH Aonei PACTBOPEHHOIO
BCINECTRA

5.7

PacueTel ¢ HCMONBE30BAHMEM MNOHATHI "Maccoead gona”, "MoaapHad KOHLEHTpaua”,
"pacTEOPHMOCTE"

5.8

Haxomaenne MonekynapHoi (pOpMyIBE OPraHHYeckore BelecTEA 110 ero MIOTHOCTH H
MACCOBBIM JONAM IEMEHTOB, BXOAAUIHX B €0 COCTAR, HIH 110 IPOIYKTAM CropaHHa
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