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1. BBegeHue

HacToAwaa nporpamMma npegHasHayeHa 414 NOCTynawowWmx Ha obyyeHune no
nporpamMmam 6akanaBpuaTa v NporpaMmMam cneymanuteTa.

JlaHHaa nporpamMma paspaboTaHa Ha ocHoBe desiepasibHOro rocyAapcTBeHHO-
ro obpasoBaTenbHOro cTaHgapTa cpegHero obuero obpa3oBaHuA, YTBEPXAEHHOIO
npukasoM MuHucTepcTBa obpasoBaHuna n Haykn Poccuinckon deaepauun ot 17 mas
2012 r. N2 413 n deaepanbHOro rocyaapcTBeHHOro obpasoBaTesibHOro CcTaHAapTa
OCHOBHOro obuiero obpasoBaHuA, yTBEPXKAEHHOrO NpMKasoM MunucTepcTea obpa-
30BaHNA N Haykn Poccniickon @eapepaumm ot 17 gekabpa 2010 r. N2 1897.

2. CoaepxaHue nporpaMMmbl BCTYNUTE/ILHOIO UCTbITaHUA

2.1.  OcHOBbI TEOPETUYECKOU XUMUU

MpeaMeT 1 3a4a4M XMMUU. MeCTO XMMUK B eCTeCTBO3HAHUW. fiBNeHnA pusmye-
CKue n xummnyeckne. OCHOBHbIE MOHATUA XUMUWN.

CrexnomeTpuyeckme 3aKoHbl. ATOMHO-MO/IEKYIAPHOE y4yeHue B XuMun. CTpo-
eHne atoma. M3otonbl. CTpoeHMe 31eKTPOHHbIX 060/104eK aTOMOB. D/IeKTPOHHbIE
dopmynbl. CTpoeHMe 371eKTPOHHbIX 060/104€K aTOMOB 3/IEMEHTOB MEepBbIX YeTbipex
NepUoAOB: s-, P- U d-3/1eMeHTbl. DNeKTPOHHaA KOHPUrypauma aToMoB U noHoB. Oc-
HOBHOe N BO36yXAeHHOe COCTOAHUA aToMOB. CTeneHb OKUCNEHUA U Ba/NIGHTHOCTb
XUMUYECKNX 3/1EMEHTOB. D/1IEKTPOOTPULATENIbHOCTD.

Mepuoaunyecknin 3akoH .M. MeHaeneeBa n ero o60CHOBaHWE C TOYKU 3peHus
3/1IeKTPOHHOr 0 CTpOeHnA aToMoB. [lepuognyeckas cuctema 3s1emMeHToOB. [lepuoany-
HOCTb CBOMCTB aTOMOB.

XuMnyeckana cBA3b. TuNbl XMMUYeCKMX cBA3en. KoBaneHTHas XuMu4yeckas
CBA3b, €e Pa3HOBUAHOCTU U MeXaHWU3Mbl 06pa3oBaHNA. XapaKTepUCTUKN KOBA/IEHT-
HOW CBA3U (NOAAPHOCTb M 3Heprua cBA3n). NoHHasA CBA3b. MeTannmyeckas CBA3b.
BogopoaHas cBA3b.

ArperaTHble coCcTOAHMA BelwecTBa. Knaccupumkauma n HoMeHKAaTypa XuMunye-
CKux BelwecTB. OCHOBHbIE KNaCcChl HEOPraHNYeCKUX BeleCTB: OKCUADI, TMAPOKCUADI,
conwn. [Mony4veHne n cBOMCTBA.

XUMMYecKkue peakuum

Knaccndumkauma xvMMMYeCcKNX peakuuin B HEOPraHM4eCKOM M OpraHUyYyecKoMu
XUMUN.

CKOpPOCTb XMMUYECKOM peakuun. 3aKoH AenCcTByoWmxX Macc. DaKTopsl, BAUA-
loLMe Ha CKOPOCTb XMMUYeCKOW peakumnn. Kataams n kataamsartopsl.

O6paTuMble U HeobpaTMble peakunn. Xummnyeckoe paBHoBecue. CMelleHne
XnuMuyeckoro pasHosecusa. [NpuHuun Jle-laTense.

PacTBopbl. CNoco6bl BblpaXKeHMUA KOHLEHTPAaLUW pacTBOPOB. D/EKTPOAUTI.
PacTBopbl 3neKkTpoanTOB. Peakuun obMeHa B pacTBOpax 3/1eKTpoauToB. maponus
conen. PaBHoBecKe Mexay MOHaMK B pacTBoOpe 1 TBepAon ¢pa3on.

OKNcAnTeNIbHO-BOCCTAaHOBUTE/IbHbIE peakuun B pactBopax. OnpegeneHue
CTEXMOMETPUYECKMX Ko3¢PpuumneHToB B ypaBHeHUAX OKUC/INTE/IbHO-
BOCCTaHOBUTE/IbHbIX PeaKLui. DN1eKTPOM3 pacniaBoB U pacTBOPOB 3/1eKTPO/IUTOB.
[1pMMeHeHne 31eKTpoan3



2.2. HeopraHunyeckasa xmmus

Knaccnpukauma HeopraHnyeckmx Bewwects. HoMeHKNaTypa HeopraHn4ecKumx
BeLLecTB.

XapaKTepHble XMMUYeCKne CBOMCTBA OKCUAOB: OCHOBHbIX, aMPOTEPHbIX, KUC-
NOTHbIX. XapaKTepHble XMMUYEeCKMe CBOMCTBA OCHOBaHWUM 1 aM$OTEPHbIX FTMAPOKCHU-
A0B. XapaKTepHble XMMUYeECKMe CBOMCTBA KWUC/IOT. XapaKTepHble XMMUYecKue
CBOWMCTBA CO/E: CPeAHMUX, KUC/bIX, OCHOBHbIX; KOMMNIEKCHbIX (Ha NpuMepe coeam-
HEHWI aNlOMUHWA U LUHKA). B3aMMOCBA3b pa3/IMuHbIX KNACCOB HEOPraHUYeCKUX CO-
eANHEHNN.

FanoreHsl. O6wWan xapaKTepuCTMKa raoreHoB Ha OCHOBE MOJIOXEeHWUA B Nepu-
oanyeckon cucteme anemenToB A.N. MeHpeneea. ConHas KUC/IOTa U ee COAMW.
Kucnopogocogepralime KMCAOTbl X210pa U UX CONWN.

O6buwan xapakTepuctnka snemMeHtoB VIA rpynnbl NepMOANYECKON CUCTEMBI
3nemeHTOB [1.N. MeHpeneeBa. Kucnopoa. Annotponusa kncnopoga. Cepa. dusumye-
CKME U XMMUYecKne cBoicTBa cepbl. CepoBogopoa. Okcuapl cepbl (IV) n (V). Cep-
Haa kucnota. Cynbdatbl. CepHUCTaA KUCNOTa U ee CONN.

Obuwan xapakTepucTvka sneMeHToB VA rpynnbl NepuoguyecKor CUCTeMb
s3neMeHTOB [l.V. MeHgeneeBa. A30T. AMMMaK. [TpOMBIWNEHHbIN CUMHTE3 aMMMaka.
du3myeckne n xuMn4yeckme ceomcTBa aMmmaka. Conm aMMoHUA. A30THaA KUcioTa.
XuMnyeckme CBOMCTBA a30THON KMCNOTbl. COMM a30THOM KMCNOTbI. A30TUCTaA KNUC-
nota v HUTpUTbL. Docop. AnnoTponHble MogupuKaumm pocpopa docpopHasa Kuc-
NoTa u ee Conw.

Obuwana xapakTepucTuka 3neMeHToB IVA rpynnbl nepuvoanYecKOn CUCTEMBI
snemeHToB [1.N. MeHpgeneeBa. Yrnepog. AnnotponHele Mogndukauum yraepoga.
du3nyeckne U xuMuyeckne ceoictea yraepoga. Okeugbl yraepoga (I1) m (IV), nx
XMMUYeCKne CBOMCTBA. Yro/ibHaA KNCI0Ta U ee COMN.

LLlenoyHble 1 WwenoyHo3eMenbHble MeTannbl. Oblwan xapakTepucTmKa LWwenoy-
HbIX MeTa/i/IoB Ha OCHOBE WX MONOXEHUA B NEpPUOSNYECKON CUCTEMe 3/1eMEeHTOB
AWN. MeHgeneeBa. Kanbumii. XecTKoCTb BOAbI M CNOCO6bI €€ yCTPaHeHMS.

AntoMuHMI. Ob6Llwan xapakTepUCTUKa aZIlOMUHUA Ha OCHOBE NOJIOXKEHMUA B Ne-
puoanyeckon cucteme snemeHtoB [l.W. MeHpgeneesa. [NonyyeHune, pusmyeckme u
XMMUYeCKne CBOMCTBa antoMMHUA. AMPOTEPHOCTb OKCMAA U TMAPOKCUAA antoMu-
HUA.

eneso. Dusnyeckune n xmummnyeckme cBOMCTBa xenesa. OKCMAbl U TMAPOKCK-
abl xenesa (I1) u (111), 3aBUCUMOCTL UX XMMUYECKMUX CBOWCTB OT CTEMEeHU OKUCIEHUA
Xenesa.

OTaenbHble npeacTaBuTenn d-aneMeHToB 4 nepuoga NepUoANYeCcKon cucTe-
Mbl 31eMeHTOB [I.W. MeHaeneeBa (XpoM, Meab, UMHK). OTHOLEHME LIMHKA U XpOMa K
Kucnotam u wenovyam. OTHoweHUe Mean K KucnotaM. OTHOLWEHUEe TUAPOKCUAOB
XPOMa M LIMHKA K KNCNOTaM U WWenoYaM. XapaKTepHble CTeMeHN OKUCIeHUA XpoMa B
coeAnHeHUAX. XMMUYeCcKue CBOMCTBa CoeAnHeHn d-31eMeHTOB 4 nepuoja nepuo-
AVNYECKOWN CUCTEMBI.

2.3. OpraHuyeckasa xmumus
OCHOBHbIE NONOXEHUA TEOPUU XUMUYECKOro cTpoeHunsa A.M. byTaeposa.



Knaccudumkauma opraHMYeckux COeAUHEHUI: auuKandeckue (ankaHbl, anke-
Hbl, aNIKWHbI, asKagueHbl), kapboumkandeckme (LMKAOANKaHbI U apeHbl) U reTepo-
umkamyeckme. Knaccupukauma opraHMYecKux coefuHeHur no GYHKUMOHA/bHBIM
rpynnam. FOMONOrMYeCcKnin pag OpraHnYecKknx coegmHeHni. HoMeHknaTypa opra-
HUYeCKMX BelecTs (TPMBUANbHAA U MEXAYHAPOAHaRA).

XnMnyeckme peakumm B OpraHuyeckor xmmumn. Knaccubukauma peakumm no
MeXaHW3MYy pa3pbiBa CBA3EMN.

XuMunyeckme CBOMCTBA askaHOB. Peakuun ranoreHnpoBaHua. HuTposaHue an-
KaHoB. CynbdoxnopupoBaHue. [opeHne asKaHOB B pa3/INYHbIX ycaosuax. Jerngpu-
poBaHue. MI3oMepu3aLma U KPeKUHT.

XnUMmYyecKkme CBOMCTBA LIMKI0A/ZIKAHOB: rOpeHue, pasNoxeHune, pajuKanbHoe
3amelleHne, nsomepmsauma. Ocobble CBOMCTBA LMKAOMPONaHa, UnknobyTaHa.

XnMunyeckme CBOMCTBA aNKeHOB. PeaKkLumn NnpucoeUHEHNA N OKUCAEHUA.

AnKagueHbl: peakumu 31eKTpodUNbHOIO NpucoeanHeHns. Peakuumn nonvmme-
p13aLmm — NoNly4eHne CUHTETUYECKUX Kay4yKOB.

XnMnyeckme CBOWMCTBa ankKMHOB. TpuMepusauma aueTuneHa B 6eHson. Peak-
LMA OKUCNEHUA a/IKUHOB.

BeH3on Kak npeacTaBuTenb apeHoB. [oMonorn 6eH3ona. Peakumm 3amelleHma ¢
y4actveM 6eH3ona: ranoreHMpoBaHue, HUTPOBaHWe U anKuanpoBaHue. NpuMeHeHne
6eH301a 1 ero roMo/10ros.

HomeHknaTypa n knaccudumkaumm cnnuptos. deHonbl. XMMUYeCKMe CBOMCTBA
rmapokcncoeanHeHnn. Peakunn no ceasm O-H: peakuun 3amelleHns aToMa BOAO-
poAa Ha MeTann; peakums atepudukaumm (obpasoBaHune C0XKHbIX 3$UPOB); peak-
LMW OTLeNneHMA BOAOPOAA NPU OKUCNEHUMU U AeruapupoBaHumn. OKncneHme cnmp-
TOB. Peakuumn rugpoKCcMcoegmHeHnM, NpONCXoaaLLme ¢ pa3pbiBOM CBA3N YrAepos —
KNCIOpoA: peakuma 3aMeweHns OH-rpynnbl Ha HyKAeOdUAbHYO rpynny, BHYTpU-
MONEKYNApHaA AernjpaTtaunsa CNMpPTOB; MEXMO/IeKyApHaa gervapartauyma — obpa-
30BaHuMe NpocTbiX 3¢unpoB. Peakumnm ¢peHona no 6€H301bHOMY KOMbLY: HUTPOBaHMe,
raforeHMpoBaHue, KOHAEeHCcaLMA C anbAernaamu.

HoMeHKknaTypa anbAerngoB M KeTOHOB. XapaKTepHble peakunn Kapb6oHUAb-
HbIX COeAMHEHUN: NpUCOoeAnHeHWe Mo KapbOHWNLHOW rpynne; NOAUMepU3aLUS;
KOHZeHcaLnsa; BOCCTAHOBEHNE N OKUCAEHMe.

Knaccudukaumm n HoMeHknaTypa Kap6oHOBbIX KMCOT. Mi3oMepusa kap6oHo-
BbIX KMCNOT. D/IeKTPOHHOE CTPOeHne KapboKCMAbHOM rpymnmnbl. XMMUYECKNe CBOM-
cTBa YHKLMOHA/NbHBIX MPOU3BOAHBIX KapbOHOBbIX KMCAOT. XXupbl, Nosny4eHue,
CBOMCTBA, 6Mo0rnyeckas posb.

MoHocaxapuabl, aucaxapuasl, noancaxapuapl. CTpykTypa, cTpoeHme n ¢pusm-
KO-XMMUYeCKne CBOMCTBaA.

AmuHbl. Knaccudpukauyma. HomeHknatypa. CTpykTypHas msomepusa. OCHOB-
HOCTb aMMHOB. ApoMaTU4eCcKne aMuHbl. XMMUYECKMe CBOWCTBA aMMHOB. Peakuun
ropeHus. BaxkHerwme cnocobbl Noay4YeHNA aMUHOB.

AMUHOKMCNOTLI. COCTaB M CTPOEHME MOJIEKY1 aMUHOKUCAOT. Bsaumogencrame
aMUHOKUC/IOT C OCHOBaHMAMU. B3anmogencTeme aMMHOKUCAOT ¢ Kucnotamn. Obpa-
30BaHMe CNOXHbIX 3$MpoB. BaxkHenwme cnocobbl NoOAy4YeHNA aMUHOKUCAOT.



Benkn kak npupogHble 6uonoanmMepel. MenTuaHas rpynna aToMoB U NenTUA-
HaA CBA3b.

Peakuuu, oTpaxarlme B3aNMOCBA3b Pa3/INYHbIX KNACCOB OPraHMYeCcKux Co-
eJNHEHUNIA.

2.4 MeToabl NO3HAHUA B XUMUN. XUMUA U XKU3HDb

2.4.1 SKcnepuMeHTa/IbHble OCHOBbI XMMUN

MpaBuna paboTbl B nabopatopuun. JlabopaTtopHasa nocyaa n obopyaoBaHue.
MpaBuna 6e3onacHocTn npu pabote C eAKMMK, TOPHOYNUMU U TOKCUYHBIMU Belle-
CTBaMW, CpeACTBaMU 6bITOBOM XMMUMU.

Hayu4Hble MeTOAbI NCCNeAOBAHNA XMMUYECKMX BELLECTB U NpeBpalleHnin. Me-
TOAbl pa3jeneHna cMecer N OYNUCTKM BELLLeCTB.

OnpegeneHne xapaKtepa cpefibl BOAHbIX pacTBOPOB BelecTB. MIHANKATOPbI.

KayecTBeHHble peaKuMW Ha HeOpraHW4YyecKue BellecTBa U MOHbI. KayecTBeH-
Hble peaKLMn OpraHN4eCcKnX coeguHeHNN.

OCHOBHble cnocobbl NonyyeHns (B 1abopaTopym) KOHKPETHbIX BELLECTB, OT-
HOCALMXCA K M3YYEHHbIM KJaccaM HeOpraHMYeCKnX coeMHEeHNN, OpPraHnyeCcKnx
KUCAOPOACOAEPKaLLUX COefUHEHWUN.

2.4.2 O6wme npeacTaBNEHMA O NPOMbILW/IEHHBIX CNOCO6axX NOMyYeHNA BaXK-
Henwwunx BewecTB. [[pMeHeHMe BelwecTB

MoHATMe o MeTannyprum: obwme cnocobbl NONy4YeHUA MeTanN/oB.

O6Lwue HayyHble MPUHLMMbI XMMUYECKOrO NPOU3BOACTBA (Ha mMpuMepe Mpo-
MbILL/JIEHHOE 3arpA3HEHWE OKPYXKaloLLeln cpeabl U ero NoCcAeACTBUA).

MpypoAHbIE NCTOYHUKKN YTNEeBOAOPOAOB, UX NepepaboTka.

BbicokOMoieKynfipHble coeguHeHUA. Peakuum nonnmepusaumm v NOSNKOH-
AeHcauumun. NonmmMepsl. MNaacTMaccol, BOIOKHA, Kay4yKu.

[puMeHeHMe N3y4eHHbIX HEOpraHMYeCKUX U OpPraHNYeCcKnX BelLecTs.

2.5 PacyeTbl N0 XuMn4eckmm popMyaaM U ypaBHEHUAM peaKLun

PacyeTbl C WCNO/b30BaHMEM MOHATUM «PacTBOPUMOCTb», «MacCoBas A0NA
BellecTBa B pacTBOpe».

PacyeTbl 06BbEMHbIX OTHOLWEHMI ra3soB NPU XUMUYECKUX PeaKLuax.

PacyeTbl Macchbl BewectBa Man ob6beMa rasoB MO U3BECTHOMY KO/MYeCTBY
BellecTBa, Macce Man 06beMy OAHOro U3 y4acTBYHOLNX B PeaKkLun BeLecTB.

PacyeTbl TennoBoro s¢p¢pexTa peakymm.

PacueTbl Macchl (06beMa, KoaMuecTBa BelecTBa) MPOAYKTOB peakuuu, ec-
/I OAHO W3 BELEeCTB AAHO B U36bITKe (MMeeT npuMecH).

PacueTbl Macchl (06beMa, KONMYeCTBa BelecTBa) NMPOAYKTa peakuuu, eciu
O/iHO M3 BelecTB AaHO B BU/Je pacTBopa C onpeje/ieHHON MacCoBOW f0/1ei pacTBO-
PEeHHOro BeljecTsa.

YcTaHOBNeHMEe MONEKY/NIAPHON U CTPYKTYpPHOW ¢$OpPMYA BeliecTBa.

PacyeTbl MaccoBon nan o6bLEMHOW 40X BbIXOAa NPOAYKTa peakuun oT Teo-
pPeTUYeCKM BO3MOXKHOrO.

PacueTbl MaccoBoW f0/M (Maccbl) XMMUYECKOrO COEAUHEHUSA B CMECM.



