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1. NOACHUTEJIbHAA 3ANMUCKA

Mporpamma  obweobpasoBaTtenbHOM  y4ebHOM  OUCUMNAMHBL  « XUMUSAY
npegHasHavyeHa Ana u3yyvyeHus B oOpasoBaTesnbHbIX OpraHuM3auusix, peanuayloLmx
obGpasoBaTenbHy0 NporpamMmmy cpegHero obuiero obpasoBaHMs B npenenax 0CBOEHUS
OCHOBHOW NpodheccnoHansHon obpasoBaTenbHon nporpammbl CIMO (OMOIM CrO) Ha
6a3e 0CHOBHOro obLiero o6pasoBaHnsA Npy NOArOTOBKE CNeunanmMcToB CPeaHero 3BeHa.

Mporpamma paspaboTtaHa Ha ocHoBe TpeboBaHun PIrOC cpegHero obuiero
obpas3oBaHusd, NpeabsaBNAEMbIX K CTPYKTYpe, COAEPXaHUO U pesynbTatam OCBOEHUS
yyebHoM gucumnnnunHbl «XumMmsi», B COOTBETCTBUM C PekoMeHaaunsamm no opraHnsaumnm
nonyyeHunsa cpegHero obuiero obpasoBaHua B npegenax ocBoeHus obpasoBaTenbHbIX
nporpamMmm cpegHero npodeccrmoHanbHoro obpasoBaHus Ha 6ase OCHOBHOro obuiero
o6pasoBaHus c y4yeTom TpeboBaHwui deaepanbHbIX rocyaapCTBEHHbIX
obGpasoBaTenbHbiX  CTaHO4ApPTOB M NOMy4YaemMoM  CneuuanbHOCTM  CpeadHero
npogeccuoHansHoro obpasoBaHus (NMcbMoO  [lenaptameHTa rocygapCTBEHHOW
nosiMTMKM B cdepe noaroToBku paboumx kagpos u AMNO MuHo6pHayku Poccun ot
17.03.2015 Ne 06-259).

Mporpamma cocTaBrieHa c y4yeToMm NpUMepHON nporpamMmbil
obuieobpasoBaTenibHOM Yy4YeOHOM AUCUUMNNUHBLI «XUMUSI»  Ons NpodecCnoHarnbHbIX
obpasoBaTenbHbIX OpraHn3aunin, pekomeHgoBaHHon PegepanbHbIM rocyaapCTBEHHbLIM
aBTOHOMHbIM yuypexaeHnem «dPegeparnbHbIi MHCTUTYT pasBuTUSa obpasoBaHus» (PrAY
«®NPO») pana peanusaumm OCHOBHOM npodreccuoHanbHOW obpasoBaTenbHOM
nporpaMmmbl ClNO Ha 6a3e ocHoBHOro obuiero obpasoBaHusA C NMofyyYeHnemM cpegHero
obuero obpasosanus. [Ins cneymansHoctn 33.02.01 ®apmaums ecteCTBEHHOHAaY4YHOro
npodunst NpeaycMoTpPeHO yrrybneHHoe n3yydeHne gUCumnimHbl « XUMUS».

CogepxaHue nporpaMmbl «XMMWUSI» HarnpaBfeHO Ha AOCTUXKEHME CcrepytoLlmx
uenemn:

1. dopMupoBaHne y obydalowmnxcs YMEHWs OLeHMBaTb 3HAYMMOCTb
XMMUYECKOro 3HaHUS ANS KaXXgoro YenoBeka;
2. dhopMupoBaHMe y obyvaroLmnxcs LeNoCTHOro NPeACcTaBieHns 0 Mupe U

pOSiM XMMUN B CO34aHUN COBPEMEHHOW €CTECTBEHHO-HAY4YHOW KapTUHbI MUpa; YMEHUS
00BbACHATL OOBLEKTHI U MPOLIECCHI OKpYXaroLen LEeNCTBUTESNTbHOCTU: MNPUPOLHOWN,

coumanbHOW, KynbTypHOWN, TEXHUYECKON Cpefbl, — MCNOoNb3ys Anst 3TOr0 XMMUYECKMe
3HaHUS;
3. pasBuTME y OOy4YalolMXCs YMEHUN pasnuyatb GakTbl UM OUEHKMU,

CpaBHMBaTb OLIEHOYHble BbIBOAbI, BUOETb UX CBSA3b C KPUTEPUSIMM OLIEHOK W CBS3b
KpuTepues ¢ onpeneneHHon CMCTEMOM LieHHOCTEN, hopMynupoBaTb 1 060CHOBLIBATb
COBCTBEHHYIO NO3ULMIO;

4, npnobpeTteHne oby4yarWMMIUCA OnbiTa pas3HOOOpa3HOW AEeATENbHOCTH,
NO3HaHMSI U CaMOMO3HAHNS; KIMOYEBbIX HABLIKOB, UMELMX YHUBEPCAlibHOE 3HaYeHne
ANS  pasnuyHbIX BUAOOB [OeATENbHOCTU (HaBbIKOB pelleHns npobnem, NpUHATUS
peLLeHnI, Noncka, aHanmsa n obpaboTkm MHPOoPMaLMM, KOMMYHUKATUBHbLIX HaBbIKOB,
HaBbIKOB M3MEpPEeHUI, coTpyaHu4ecTBa, 6e3onacHoro obpalieHus ¢ BewecTBaMu B
NOBCEAHEBHOW XU3HN).

B nporpammy BKMOYeHbl KOMMETEHUMW, HeobxoauMMmble AN KayeCTBEHHOro
OCBOEHNSA OCHOBHOWN NpodeccnoHansHon obpasosartensHon nporpammel CIMNO Ha 6ase
OCHOBHOro obuiero obpasoBaHusa C nonyvYeHnem cpegHero obuiero obpasoBaHna —
nporpamMmbl MOArOTOBKU cneunanucToB cpegHero 3seHa (MNMCC3):



Koa CopepxaTenbHas 4acTb KOMNETeHUUN
KOMMeTeHLMH

OK 2 OpraHunsoBbiBaTb COOCTBEHHYIO [AeATENbHOCTb, BbIOMpaTb TUMOBbIE MeTOAbl WU
€nocoObl BbIMNOMHEHNS NpodeccMoHanbHbIX 3a4ad, oueHBaTh MX 3P EKTUBHOCTb U
Ka4yecTBO

OK 4 OcyllecTBnsaTb MNOUCK W WCMOMb30BaHWe WHOpMauuM, Heobxogumon Ans
3a(pheKkTMBHOIO BbINONHEHMS NPOMEecCUoHarnbHbIX 3adad, MpodeccnoHansHoro |
NNYHOCTHOIO Pa3BUTUS

OK-5 BnageTb MHOPMaLMOHHON KyrnbTypoKr, aHannsmposaTb U oLeHMBaTb UHOpMaLnio
C MCNOoNb30BaHUEM MHGPOPMALMOHHO-KOMMYHUKALIMOHHbLIX TEXHONOMMI

OK 8 CamocTtoaTensHo onpefenatb 3agadn  npodeccMoHansHOro U FIMYHOCTHOrO
pa3BuTUS, 3aHMMaTbCA CaMoobpa3oBaHWEM, OCO3HAHHO MaHWpOBaTb MOBbILLEHUE
KBanuduvkaumm

2. OBLLAA XAPAKTEPUCTUKA

OcCHOBHbIMK MpoBrieMamMn XMMUM ABNSAIOTCH U3YyYeHMe cocTaBa W CTPOEHUS
BELLEeCTB, 3aBMCUMOCTM MX CBOWCTB OT CTPOEHMUs, KOHCTPYyMpOBaHWE BewecTB C
3alaHHbIMM CBOMCTBaMMU, UCcnefoBaHMe 3aKOHOMEPHOCTEN XUMUYECKUX NPeBpaLLEHNN
U NyTenm ynpasfeHns MMM B UEensX MOofyyYeHus BeLlecTB, MaTepuanoB, 3SHEPruwu.
CopgepaHue OUCUMNAVHBI CTPYKTYPUPOBaAHO MO NATU Griokam: mMeToAbl NO3HaHus B
XMMWUN; TEOPETUYECKNE OCHOBbI XMMUUW; HEOPraHU4ecKasi XMMmns; opraHmyeckas XMmus;
XUMUS U XKN3Hb.

B ocHoBy nporpammbl NOMOXEH NpMHLUKMN pa3suBatoLiero odydeHud. lNporpamma
onuvpaeTcsa Ha Matepuan, n3y4yeHHoln B 8—9 krnaccax, NO3TOMY HEKOTOpble TeMbl Kypca
paccMaTpmBaroTCs MOBTOPHO, HO YXe Ha 6ofiee BbICOKOM TEOPEeTUYECKOM YpPOBHE.
Takon noaxoa no3BondeT yrnybnaTb U pa3sBmBaTh NOHATUE O BELLECTBE U XMMUYECKOM
npotecce, 3akpennaTb NPONAEHHbBIN MaTepmasn B akTUBHOW NaMATM YYaLLMXCA, a TaKkke
COXpPaHATb NPEEMCTBEHHOCTL B npouecce oby4eHus.

lMporpamma obecneymBaeT CO3HATENbHOE YCBOEHME YYaLMMWUCS BaKHEMLINX
XUMUYECKMX 3aKOHOB, TEOPUI U NOHATUIA; dOpMUPYET NpeacTaBfieHne O posiv XuMnn B
pas3BuUTMM pasHoobpasHbiX OTpacren npou3BOACTBA; 3HAKOMUT C BeLLEeCTBaMu,
oKpyXawwumn 4Yenoseka. [Npn 3TOM OCHOBHOE BHUMaHWE yOensdeTcs CyLHOCTHU
XUMUYECKMX peakunmin M MeTodaM WUX OCYLLIECTBIEHUSA, a Takke crnocobam 3alumTbl
OKpy>atoLien cpeapl.

Kypc xummn obobuiaet, yrnybnser m pacwmpsaeTr 3HaHUA O CTPOEHUN U
CBOMCTBaxX HeEOpPraHM4eckux BewecTB. B Hem wuanaratTcsi OCHOBbI OOLLEN XUMUW:
COBpPEMEHHbLIE NPEACTaBEHNS O CTPOEHUN aToMa, NPUPOLE M CBOMCTBAX XMMUYECKOWN
CBs131, OCHOBHbI€ 3aKOHOMEPHOCTWN MPOTEKAHUS XMMUYECKUX MPOLIECCOB, B TOM Yucne
3MEeKTpOnn3a, Koppo3uu, obuie CBOWCTBA CrOXHbIX HEOPraHU4YeCcKUX BELLECTB,
HeMeTanmnoB N MeTanoB, Hay4Hble NPUHLNUMNBI XMMUYECKOrO NPON3BOACTBA, HEKOTOPLIE
acCneKTbl OXpaHbl OKPYXalLen cpeabl U psa Opyrnx Tem, Bxogawmnx B degepanbHbIn
KOMMOHEHT rocy4apCTBEHHOroO cTaHgapTa obuiero obpasoBaHmsi N0 XMMUMN.

lMporpamma cocTaBneHa C y4eToM BeayLen Ponn XMMUYECKOrO SKCNEPUMEHTA,
npuyemM He TOMbKO B peanu3auun npuHUMna HarnsgHocTM, HO M B CO34aHuu
NpobnemMHbIX cuTyauun Ha 3aHaTuax. [pegycmaTpuBaloTca BCE BMAbl XMMWUYECKOTO
3KCnepumMeHTa — AEeMOHCTpaLmu, nabopaTopHble OMbiTbl U NpakTu4eckme paboTbl, a
TaKKe CcoyeTaHWe JKCcrnepumeHTa C Apyrummn  cpeacteamu  obydveHus.  OnbiThl,
yKasaHHble B MpaKTM4Yecknx paboTax, BbIMNOMHAKTCA C Y4eTOM BO3MOXHOCTEWN
XMMmn4eckon nabopatopum (Hanmums BbITSXKHbIX LWKAdOB, peakTMBOB 1 060pyaoBaHUS)
n ocobeHHoCTEeN Knacca.

B uenom yuebHas gucumnnmnHa «XuMmusiy, B COOEpXaHUM KOTOPOW BeayLinum
KOMMOHEHTOM SBASOTCA HayuYHble 3HAHWS U HayvHble MEeTOAbl NO3HaHWS, NO3BONSAET




cchopMmpoBaTb Yy OOyYaloLIMXCA LIEMNOCTHYIO €CTECTBEHHO-HAy4HYl KapTUHY Mupa,
nNpobyanTb y HUX 3MOLMOHAsNbHO-LEHHOCTHOE OTHOLUEHME K M3yvYaeMoMmy maTtepuany,
rOTOBHOCTb K BblOOpPY AENCTBUIA OnpeaenieHHoN HanpaBneHHOCTN, YMEHNE KPUTUYECKM
oLEeHMBaTb CBOM M YyXXne AEUCTBMSA U NOCTYMKN.

N3yyeHune obLeobpasoBaTenbHON y4yebHon OUCLUNMUHDBI «XnuMunsa»
3aBepluaeTcs nogBefeHMeM MTOroB B (hOpMe 3K3aMeHa B paMKax MPOMEXYyTOYHOM
aTTecTauum CTyaeHToB B rnpouecce ocsoeHus ocHoBHon OlOIMMN CIO ¢ nony4veHvem
cpegHero obuwero obpasosanus (MMCC3).

3. OMUCAHUE MECTA YYEBEHOW oUCLUMNNUHbI B YYEEHOM MNJIAHE

YyebHasa gucumnnmnHa «Xumusi» aBnsieTcs y4ebHbiM npegmMeToM no Bblbopy u3
obs3aTtensHon npegmMmeTHon obnactun «EctectBeHHble Haykn» OIOC cpegHero obuiero
obpasoBaHus.

YyebHasa gucumnnuHa «Xumma» msydaeTcss B obuieobpasoBaTenlbHOM LUKIe
y4yebHoro nnana OOl CI1O Ha 6a3e ocHOBHOro obuiero obpasoBaHus € NOSTyYeHNEM
cpeaHero obwero obpasoBaHus MNMNCC3.

B yuebHbix nnaHax MNMNCC3 mecTo yyebHOM ANCUMMNHBI « XUMUS» — B COCTaBe
obweobpasoBaTesnbHbIX Y4e€OHbIX AMCUMNAUH Mo Bblbopy, GoOpMUPYEMbIX U3
obsa3aTenbHbIX npegmeTHbix obnacten ®IrOC cpegHero obuiero obpasoBaHud, Ons
crneunanbHOCTH Cro «Papmaunsn» €CTeCTBEHHOHay4HOoro npodpuns
npodeccuoHanbHoro obpasoBaHus.

4. PE3YJNIbTATbl OCBOEHUA

OcBoeHne cogepxaHua y4dyebHom aucumnivHbl  «Xnmusi»  obecneymBaeT

AOCTMXKeHne obyyarowmnmmcs cnegyowmnx pesynbTaToB:

JINYHOCTHbIX:

e YYBCTBO TFOPAOCTM W YBaXEHWUsT K WUCTOPUM U OOCTMXKEHUAM OTEYECTBEHHOW
XUMUYECKOM HayKW; XMMUYECKM rpaMOTHOEe noBefeHne B npodreccroHaribHom
aeaTenbHOCTM M B ObITy npyv  obpalleHnnm C  XMMUYECKMMW BeELLeCTBaMu,
MaTepuanamMmm n npoueccamu;

e TOTOBHOCTb K MNPOLOSMKEHMIO 00pasoBaHMs W MOBbIWEHUS KBanudukauum B
n3bpaHHOM NpodeccnoHanbHON AeATEeNbHOCTU U OOBLEKTMBHOE OCO3HaHME PO
XUMUYECKMX KOMMNETEHLNI B 3TOM;

e YMEHME MCNOMb30BaTb [OOCTMXKEHUSI COBPEMEHHOM XMMUYECKOW Haykm W
XUMUYECKMX TEXHOMOMMA AN MOBbIWEHNUS COOCTBEHHOrO WHTENNEKTyarbHOro
pa3BuTUSA B BbIOpaHHOW NpodeccnoHanbHON eATENbHOCTH;

e CHOPMUPOBAHHOCTb LLEHHOCTHO-CMbICITOBLIX YCTAHOBOK, OTpaXkatoLmnX JIMYHOCTHbIE
N rpakgaHckue nosnuum B OeATEenbHOCTWU, aHTUKOPPYMLUMOHHOE MUPOBO33PEHME,
NpaBOCO3HaHME, IKOSOMMYECKYIO KyNbTYypY;

e COPMUPOBAHHOCTb OCHOB MPABOBOrO  MbIWMEHUS U @HTUKOPPYMNLUMUOHHbIX
CTaHOapTOB NOBELEHWS;

e CMOCOBHOCTb K OCO3HaHWK  POCCUMCKOW  rPaKOaHCKOM  WOEHTUYHOCTM B
NONUKYbTYPHOM COLUYME;

e TONIEPAHTHOE CO3HaHME W MNOBEAEHWE B MONUKYNbTYPHOM MUpPE, FOTOBHOCTb W
CMOCOGHOCTL  BECTVM  auanor C  OpyriMy  NiofabMW,  AOCTAratb B HEM
B3aMMOMOHMMaHUS, HaXo0AUTb OOLLIME LENU M COTpyaHMYaTb ANA UX OOCTUXKEHUS,
CNOCOOHOCTb  MPOTMBOCTOATb  MAOEONOrMM  3KCTPEMMU3MA,  HaumoHanuama,
KceHobobun, aOMCKpUMMHAUMKM MO  coumarnbHbIM, PENUTMO3HbIM, PacoBbIM,
HauMOHanbHbIM NPU3HaKam 1 APYrMMm HeraTUBHbLIM COLMANbHbLIM SABIIEHUAM;

MeTanpeaMeTHbIX:



e UCMOMb30BaHWE pasfn4yHbIX BWOOB MO3HaBaTENbHOW OEeATENbHOCTM U OCHOBHbIX
WHTenneKTyanbHbIX onepaunn (MOCTaHOBKM 3agayv, (OOPMYNMPOBAHUS  UMOTES,
aHanu3a W CcuHTe3a, CcpaBHeHusi, 0006LieHus, cuctematvMsauuu, BbISBNEHUS
NPUYNHHO-CIEACTBEHHbLIX CBA3EN, MoucKa aHasnoros, oOpMyfnMpoBaHUS BbIBOOOB)
ANS peleHns NnocTaBfieHHOM 3adadn, NpUMMEeHeHUe OCHOBHbIX MeTOL4OB MO3HAaHMS
(HabnogeHUs, HaydHOro 9KCnNepuMeHTa) Ans WU3yYeHUs pasfinyHbiX CTOPOH
XUMUYECKUX OBBLEKTOB U MPOLECCOB, C KOTOPbIMM BO3HMKaAEeT HeobXOoOUMOCTb
cTankmeaTbCs B NpoeccnoHasnbHon cdepe;

e NCMOMb30BaHNE Pa3SIMYHbIX UICTOYHUKOB AJ151 MNOMyYEeHUS XMMUYeCKONn nHdopmaLmu,
YyMEHVE OLEHUTb ee [OCTOBEPHOCTb ANsl OOCTMXKEHUS XOpPOLIMX pe3ynbTaToB B
npodeccuoHaneHou cgepe;

npeaMeTHbIX:

- CPOPMUPOBAHHOCTL MNPEACTaBNEHUN O MECTe XUMUU B COBPEMEHHOW Hay4HOW
KapTUHEe Mupa; TMOHMMaHWe ponn XuMmnm B POPMUPOBAHUM  Kpyrosopa WU
PYHKLMOHAITbHOM rPaMOTHOCTY YeroBeKa AS1s peLleHns NpakTU4eckux  3ajau;

- BflageHne ocHoBoMonararwuMm XMMMYECKUMU MOHATUSIMWU, TEOPUSIMU, 3aKOHaAMU
N 3aKOHOMEPHOCTAMU; YBEPEHHOE MOSIb30BAHUE XMMWUYECKOW TEPMWUHOSIOrMEn u
CUMBOJTNKOW;

- BNageHne OCHOBHbIMM METO4AMWN HAay4YHOro MO3HAHWUS, UCMOMb3YEeMbIMU B XUMUMU:
HabnogeHneM, onucaHueMm, U3MepeHneMm, IKCNEPUMEHTOM; yYMeHue obpabaTbiBaThb,
00BACHATL pes3ynbTaTbl MPOBEAEHHbIX OMbITOB M AenaTb BbiBOAbl; FOTOBHOCTb W
CMOCOBHOCTb NPUMEHATb METOAbI MO3HAHUSA NPU PeLUEHUN NPaKTUYECKUX 3agay;

- CChOpMMPOBAHHOCTb YMEHUS AaBaTb KOMMMYECTBEHHbIE OLIEHKM M MPOU3BOOUTL
pacyeTbl MO XMMUYECKMM (POpMYySiaM N YpaBHEHUSAM;

BfaieHne npasunamMmn TexHUKM 6e30nacHOCTU NPy UCMONb30BaHUU XMMUYECKUX

BELLECTB;

- cchopMMpPOBaAHHOCTbL COBCTBEHHOM MO3ULIMMN MO OTHOLUEHUIO K XMMUYECKOMN
MHopMaumm, norly4aeMon U3 pasHbiX MCTOYHUKOB.

5. COOEPXAHME

BBeneHue
HayyHble MeTodbl MO3HaHWA BewecTB UM XUMUYECKUMX saBreHun. Ponb
3KCNepMMeHTa N TEOPUN B XMMUKN. 3HaYyeHne xnmum npu ocsoeHnn npodeccuin CroO un
cneunanbHocten CIO  ecTecTBEHHO-Hay4yHOro npoduns  NPodEeCcCUoHanbHOro
obpasoBaHus.

1. OpraHuyeckas xumus
1.1. MNpepmeT opraHn4yeckon xummun. Teopusa CTPOEHUS OpraHNYeCcKux
coeAUHEeHnn

NMpeameT opraHuyeckom XumMuK. [loHATME 006 OpraHMYeckoM BeLLECTBE W
opraHuyeckon xummun. KpaTkum O4YepK WCTOPUU pPasBUTUS  OPraHUYeCcKOn XUMUW.
Butanuam un ero kpyweHune. OCOBEHHOCTU CTPOEHUA OpPraHUYECKUX COeLVHEHUN.
KpyrosopoT yrnepoga B npupojae.

Teopusa cTpoeHMsa opraHnyeckux coeguHeHmn A. M. bByTtneposa.
Mpeanockbinku co3gaHna Teopum cTpoeHns. OCHOBHbIE MOMOXEHNA TeOpUM CTpoeHus A.
M. BytnepoBa. Xumnyeckoe CTpoeHMe U CBOWCTBA OpraHuyeckux BellecTB. [NoHsATMe
06 unsomepun. Cnocobbl OTOBpaXeHUs CTPOeHUs Mosekynbl (popmynbl, mMogenu).
3HaueHune Teopumn A. M. ByTnepoBa 4nsi pa3BUTUS OPraHUYeCKOn XMMUN U XUMUYECKNX
NPOrHO308B.

CtpoeHue atoma yrnepoga. JneKkTpoHHoe obnako u opbutanb, S- n p-opbutanm.
ONEeKTPOHHbIE N 3ANEKTPOHHO-rpadmyeckme opmyrnbl atoma yrrnepoga B OCHOBHOM U
BO30OY>XAEHHOM COCTOSAHMSX. KoBaneHTHasa xMMmmnyeckasi CBA3b U ee Knaccudukaumsa no



cnocoby nepekpbiBaHust opbutanen (o- wn T-cBA3n). [loHaTve rmbpugusauuu.
Pasnuunuble Tunbl mmbpugnsauumn n  dopmMa aToMHbIX opbuTanen, B3auMHoe
oTTankupaHve rmMbpuaHbIXx opbuTaneh M UX pacnofiokXeHne B MNPOCTPAHCTBE B
COOTBETCTBUN C MUHUMYMOM 3HEpPrun. eomeTpms Monekyn BellecTB, 06pa3oBaHHbIX
aTomMamu yrrepoaa B pasfivyHbIX COCTOSIHUSIX rbpuansaumnm.

Knaccudmkauma opraHunyeckmx coeguHeHun. Knaccmumkaumsa opraHnyYeckmx
BeLLeCcTB B 3aBUCMMOCTU OT CTPOEHUS yrrepodHon uenu. MNoHaTue dyHKLMOHaNbLHON
rpynnbl. Knaccudukaums opraHM4ecknx BewwecTB no Tuny pyHKUMOHAaNeHOM rpynnbl.

OCcHOBbI HOMEHKIaTypbl OpraHU4YeCcKMX BewecTB. TpuBMasribHble Has3BaHUS.
PauuoHanbHaa HOMeHknaTypa Kak npeawecTBeHHuua HomeHknatypbl IUPAC.
HomeHnknatypa IUPAC: npuHumMnbl o0pa3oBaHMsi  Ha3BaHUW,  CTapLUMHCTBO
YHKUMOHANbHbIX rpynn, mx obo3HadeHWe B npeukcax u cyddukcax HasBaHUn
OpraHn4YecKnx BeLLecTB.

Tunbl XMMUYECKUX CBA3EN B OpPraHMYeCKUX COeaUHEHUSIX U CMocoObl Ux
pa3pbiBa. Knaccudukauus KoBaneHTHbIX CBS3eM MO  3feKTpooTpuLaTenbHOCTH
CBsI3aHHbIX aTOMOB, CMocoby nepekpbiBaHNA opbuTanen, KpaTHOCTU, MexaHu3my
obpasoBaHus. CBA3b NPUMPOALI XMMUYECKOW CBS3WM C TUMOM KPUCTANIMYECKON peLLeTKu
BellecTBa N ero omMsmyeckMmmn ceorctBamu. PaspbiB XMMUYECKON CBS3W Kak npoLiecc,
obpaTHbI ee obpas3oBaHUO. [OMONIUTUYECKUIA U TETEPOSNTUTUYECKUIA pa3pbiBbl CBA3EN,
UX conoctaefieHne ¢ OOBMEHHbIM W [OOHOPHO-aKUENTOPHbIM MEeXaHU3Mamu Uux
obpasoBaHud. oHATME CBOBOAHOrO pagukana, HykrneomunbHOW U 3NeKTPOUIIbHON
YacTuubl.

Knaccudmkauma peakumm B OpraHMYeCcKoM Xxumuun. [loHsaTME O Tumnax wu
MexaHn3mMax peakuun B opraHudeckon xmmmn. CybeTpaT n peareHT. Knaccudumkauus
peakumin no WU3MEHEHW B CTPYyKType cybcTpata (npucoeguHeHue, OTLLenneHune,
3amMelleHne, u3omMepusauus) M Tuny peareHtTa (paguvkarnbHble, HyKneourbHble,
anekTpodunbHble). Peakumn npucoeauHenus (A, Ag), anuMuHupoBaHusa  (E),

3amelleHns (S, Sy, Sp), v3omepusauun. PasHOBMAHOCTM peakuui Kaxaoro Tuna:

rmgpupoBaHne W - gernapupoBaHue, ranoreHMpoBaHWe W - JeranoreHMpoBaHue,
rmgpaTtauua v gerngpatauus, rugporanoreHMpoBaHue u aervaporanoreHmpoBaHue,
nonumMepusaumsa 1 nonukoHaeHcauus, neperpynnmposka. OCO6EeHHOCTN OKUCIUTENBHO-
BOCCT@HOBUTENbHbIX peakuuin B OpraHU4eCcKomn Xmmmnu.

CoBpeMeHHble MnpeacTaBfieHUss O XMMUYECKOM CTPOEHUU OpraHMYecKuX
BewecTB. OCHOBHblE HanpaBneHusa pas3BuTua Teopun ctpoeHma A. M. bytneposa.
M3omepust opraHnyecknx BeLlecTB 1 ee Buabl. CTPYKTypHasa N3oMepus: Mexknaccoas,
yrrnepoHoro ckemneTa, MOSIOXKEHUA KpaTHOW CBA3M WU (PYHKUMOHANBHOW Tpynnbl.
lMpocTpaHCcTBEHHaAs  M30Mepusi:  reomeTpuyeckas UM onTtudeckad.  [MoHaTue
acMMMeTpu4ecKkoro ueHTpa. buonornyeckoe 3HayeHWe OMTUYECKON WU30MEPUN.
B3anmHoe BnnsHME aTOMOB B MOJIEKyNax OpraHMYecKMx BeLlecTB. ONEeKTPOHHbIE
3d)peKkTbl aTOMOB WM aTOMHbIX TPYnn B OpraHnU4eckux Mmonekynax. VHOYKUMOHHbLIN
3P EKT, NONOXKUTENBHbLIM U OTPULATENBHLIN, ero 0co6eHHOCTU. Me3omMepHbIn addekT
(3dhdekT conpsikeHns), ero 0cCoBEHHOCTM.

JemoHcTpauum

Konnekuummn opraHmyeckux BewecTtB (B TOM YUCre NeKapCTBEHHbIX MpenapaTos,
Kpacutenen), matepvanoB (NPUPOOHbIX W CUHTETUYECKMX KaydyKoB, MractMacc u
BOMOKOH) U U34ennii U3 HUX (HUTeNn, TKaHemn, OTAENOYHbIX MaTepuaros).

Mogenn wmonekyn CH, CH, C,H, CH, CH,OH — wapoctepxHesble u
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obbeMHbIe.
Mogenu oTTankuBaHus rmépmaHbix opbutanen ¢ NOMOLLbLH BO3AYLUHbIX LLAPOB.
Bsanmogenctenme Hatpuss € 3TAHONIOM UM OTCYTCTBME B3auMMOLEWCTBUS C
AN3TUNOBLIM 3OUPOM.



OnbITbl, nogTBepxAawLwmne Hanmune YHKUMOHAnNbHbLIX FPynn y CoeauHeHUN
pasnnyHbIX KIaccoB.

JNTaGopaTtopHbIN ONbIT

N3rotoBneHne mopenen Monekyn — npeacTtaBuTenent pasfnuyHbIX KIaccoB
OpraHUYeCcKnx CoOeaNHEHUN.

MpakTnyeckne 3aHATUA.

O6GHapyxeHune yrnepoga W BOAOpPOAA B OpPraHWYEcKOM  COeOUHEHUMN.
O6HapyxeHue ranoreHos (Npoba bennblitenHa).

1.2. TlpepenbHble yrnesoaopoabl

Fomonornyecknn psp ankaHoB. [loHsaTHMe o6 yrnesogopogax. OcobeHHoCTH
CTPOEHUS npefesibHbIX YrneBoaoponoB. ArnkaHbl Kak npeactaBuTeny npegesibHbIX
YyrneBoAopoaoB. JNEKTPOHHOE WM MPOCTPaAHCTBEHHOE CTPOEHWE MOJSIEeKyfbl MeTaHa wu
Apyrmx ankaHoB. [omonornveckun psg n mnsomepusi napadcgpuHo. HopmanbHoe u
pas3BeTBfieHHOE CTPOEHUEe yrnepogHou uenu. HomeHknaTypa ankaHoB U ankuUibHbIX
3amecTtutenen. dusmyeckne CBOMCTBA ankaHoB. AfKaHbl B Npupoae.

XumMuyeckune cBoWCTBa ankaHoB. Peakuun S,-Tvna: ranoreHUMpoBaHvie

(pabotel H. H. CemeHoBa), HutpoBaHne no KoHoBanoBy. MexaHu3M peakumm
XNOopuUpoBaHMUS ankaHoB. Peakuun pgerngpupoBaHusi, ropeHusi, KaTanuTU4ecKoro
OKUCNEeHUs ankaHoB. KpeKWHr ankaHoB, pasfuyHble BUAbl KPEeKuMHra, NpuMeHeHue B
NPOMbILLIIEHHOCTU. [MTMPONN3 N KOHBEPCUSI METaHa, N30MepU3aL s ankaHoB.

NMpumeHeHMe U cnocoObl nony4yeHusa ankaHoB. O6GMacTM NPUMEHEHUSN
ankaHoB. [MpoMblIWNeHHbIE CNOCOObI MONYYEeHUs arnkaHoB: MONyYeHue U3 NPUPOAHbLIX
WUCTOYHMKOB, KPEKUHI napaduHOB, NoflyYeHne CUHTETUYECKOro BeHaunHa, rasndukaumns
yrns, rmapupoBaHue ankaHoB. JlabopaTopHble cnocoObl MOMNyYeHUs1 ankaHoB: CUHTE3
Bropua, aekapbokcmnupoBaHue, ruaponna kapomnga antoMmHmS.

LuknoankaHbl. [OoMonorMyecknn psag Mo HOMEHKNaTypa LUMKNoankaHoB, UX
obwasa dopmyna. [loHATME O HanpskeHuM uukna. WM3omepusi UMKNOankaHoB:
MeXKnaccoBas, YrnepogHoro ckeneta, reometpuyeckad. lNonyveHne u dusmnyeckme
CBOWCTBA LMKNOAankaHoB. XMMMYECKNE CBOWCTBA uuKroankaHoB. Cneundurka CBOMCTB
LMKIoankaHoB C mMarnbiM pasMepoM uukna. Peakuun npucoeguMHeHUss U pagunkanbHOro
3aMeLLeHus.

demoHcTpauum

Mopgenn Momnekyn MeTaHa, [pyrMx arkaHoB, pasnuyHbiX KoHdopMauum
uuknorekcaHa. PactBopeHne napaduHa B 6eH3MHE M ucnapeHue pacTBopuTens u3
cmecu.

lMnaBneHne napadmHa n ero oTHoWweHne K Boae (PacTBOPMMOCTb, MIOTHOCTD,
CMadnBaHue).

PasgeneHune cmecn 6eH3MH — BoAa C NOMOLLbKO AENUTENBHON BOPOHKN.

lopeHne meTaHa, nponaH-byTaHOBOW cmecn, napaduHa B ycnoBusax n3bbiTka u
HegocTaTKa Kucrnopoga.

B3pbiB cmMecu meTaHa C BO3OyxOM M Xnopom. BoccrtaHoBneHuMe OoKcMaoB
TSDKENbIX MeTannoB napaguHoOM.

OTHOLEHME uuKorekcaHa kK 6pomMHOM BOAE 1 pacTBOPY NepMaHraHarta Kanusi.

JNTabopaTtopHbIe onbIThbI

M3rotoBneHne mogenen Mornekys ankaHoB U rafnioreHankaHos.

N3rotoBneHne napadpmHnpoBaHHon Gymaru, UcnbiTaHne ee CBOMCTB: OTHOLLEHUS
K BOOE M Xnpam.

O6GHapyXeHune BOAbl, Caxu, YINEKNCIIOro rasa B NPOAYKTax ropeHns CBeYMW.

OsHakomneHve CcO CBOWCTBaMM  TBepAblX napaduHOB:  NnNaBneHnem,
pacTBOPUMOCTbIO B BOAE WU OpraHUYecKux pacTBOPUTENSAX, XMMUYECKON MHEPTHOCTLIO



(oTcyTCcTBMEM B3auMMoAeNCTBUS ¢ BPOMHOWN BOOOW, pacTBOpaMu NepMaHraHaTa Kanwsi,
TMAPOKCUAA HATPUS U CEPHOMN KUCOTbI).

MpakTnyeckoe 3aHATUE

Mony4yeHne mMeTaHa U U3yYeHWe ero CBOWCTB: FOpPEHUsi, OTHOLLUEHUS K BPOMHON
BOZE W pacTBOpY NepMaHraHaTta Kanusi.

1.3. JtuneHoBble U AUEHOBLIE yrrneBoaopoabl

Fomonornyeckumn psg ankeHoB. ONEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHME
MOMeKysibl aTuneHa 1 ankeHoB. [omonormyeckun psg n obuwasa opmyna arnkeHos.
M3omepusi 9TUNEHOBLIX YrNeBOAOPOAOB: MeXKnaccoBas, YrrepoaHoro ckeneta,
NOSIOXXEHNA  KpaTHOM  CBA3W, reomeTpudeckas. OcoBeHHOCTM  HOMEHKNaTypbl
3TUNEHOBbIX YrNEBOAOPOAOB, HAa3BaHUS BaXXHENLLNX pagukanoB. Pusmnyeckme cBOMCTBa
ankeHoB.

XuMnyeckme CBOWUCTBA arikeHoB. OJOreKTPOUIbHbIA XapakTep peakuun,
CKIMOHHOCTb K peakuusiM nNpUCOeaUHEeHUs, OKUCIEeHus, nonumepusauuu. [lpasuno
MapKkoBHMKOBa W €ro 9nekTpoHHoe obocHoBaHMe. Peakuun ranoreHMpoBaHu4,
rmoporanoreHMpoBaHus, rnaparauum, rmapuposaHusa. MexaHuam A_-peakuun. lNoHaTre

0 peakumsix nonumepwusauun. FopeHue ankeHoB. Peakuum OKUCNEHUS B MSATKUX WU
XeCTkmx ycnosusix. Peakums BarHepa 1 ee 3HayeHMe Ana obOHapyxeHus
HenpeaenbHbIX YrneBogopoaoB, NOyYeHNs IMUKONen.

NMpumeHeHMe M cnocobbl nony4YyeHuss ankeHoB. Mcnonb3oBaHWE BbICOKOM
peakUMOHHOM CNOCOBHOCTU ankeHOB B XMMUYECKOW MPOMbILIEHHOCTU. [MpumeHeHne
aTuneHa u nponuneHa. [NpomblWneHHble Ccnocobbl MNonyyYeHus ankeHoB. Peakuun
AernapupoBaHns U KpekuHra ankeHoB. JlabopaTopHble cnocobbl NonyyYeHnst ankeHoB.

AnkagueHbl. [loHATME W Knaccudukaums [OUEHOBLIX YrNeBoAopPOAoB MO
B3aMMHOMY PacronoXeHWo KpaTHbIX cBA3en B Moriekyne. OCobeHHOCTN 3NEeKTPOHHOro
N NPOCTPAHCTBEHHOIO CTPOEHUS COMPSIKEHHbIX AMEHOB. [MOHATME O TT-9NEeKTPOHHON
cucteme. HomeHknaTtypa [AueHoBblx yrresogoponoB. OCOBEHHOCTU  XMMUYECKMX
CBOWCTB COMPSPKEHHbIX OMEHOB Kak CrneacTtBue UX 3MeKTPOHHOro ctpoeHus. Peakuun
1,4-npucoegnHenuvs. [Monumepusauma gueHoB. Cnocobbl MNONyyYeHUs [ANEHOBbIX
yrnesogopoos: pabotel C. B. Jlebenesa, gerngpmupoBaHme ankaHos.

OCHOBHbIE€ MOHATUA XUMWUM BbICOKOMOJEKYNAPHbLIX coeauHeHUn (Ha
npumMmepe nNpoAyKTOB  MNonuMmMepusauuum  arkeHoB, ankaguMeHoB U UX
ranoreHnpounsBoaHbix). MoHOMep, nonumep, peakumsa nonumepusaunn, creneHb
nonumMepusaumn, CTPYKTYpHOe 3BeHO. Tunbl NOMAMMEPHbIX LUenen: JMHeWHble,
pas3BeTBIiEHHble, clwuTble. [loHATUE O CcTepeoperynsapHbiX nonumepax. [lonvmepsl
TepMonnacTuyHble W TepMmopeakTuBHble. [lpeactaBneHne o nnacTtmaccax W
anactomepax. [lonMaTuNeH BbLICOKOTO W HU3KOrO [aBfieHUs, €ero CBOWCTBa W
npumeHeHue. [lonuvnponuneH, ero npuMMeEHeHMe U1 CBOWCTBA. [anoreHcogepxalume
nonumepbl: TedNoH, NONMBUHUNXNOPUA. Kayyyku HaTypanbHbIi U CUHTETUYECKME.
Cononumepbl (GyTagueH-CTUPONbHbBIA  Kayyyk). BynkaHumsauus kaydyka, pesvHa Wu
300HUT.

JemoHcTpauum

Mogenn Monekyn CTPYKTYPHbIX U MNPOCTPAHCTBEHHbIX W30MEpPOB asikeHOB U
ankagueHos.

Konnekuus «Kay4dyk n pesmHa.

Henonumepusaums kaydyka. CryweHne MneyHoro Coka kay4yykoHOCOB (Mosiodas,
OLyBaH4MKOB, (oUKyca).

JNTa6opaTtopHbIe onbIThbI

OOHapyxeHne HenpegenbHbIX COEOWHEHWA B KEpOCUHe,  ckunugape.
OsHakomneHue ¢ obpasuammn NoNUITUNEHa U NONUNPONUIEHa.

PacnosHaBaHne 06pasLoB ankaHoB 1 ankeHoB.



MNMpakTnyeckune 3aHATUA

lMony4eHve aTuneHa germgpartauuen aTUNoOBOro cnupTa.

B3aumogencteue atuneHa ¢ 6pomMHON BOAOKW, pacTBOPOM MepMaHraHaTa Kanusi.
CpaBHeHVe nnameHn 3TureHa C nrnameHeMm npeferbHbIX YrneBoAopodoB (MeTaHa,
nponaH-byTaHoBOW cMecH).

1.4. AueTuneHoBble yrrnesogopoabl

Fomonornyeckumn psig ankUHOB. ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHME
auetuneHa un Opyrmx ankmHoB. [omonorudeckun psg u obwaa dopmyrna arkuHOB.
HomeHknatypa  aueTunieHOBbLIX  YrreBodopodoB.  M3omepusa  MexknaccoBas,
YrnepoaHoro ckeneTa, NoSIOKEHNA KpaTHOW CBA3MN.

XuMnyeckme cBoMCTBa U MpUMeHeHuMe ankuHoB. OCOBeHHOCTM peakuui
npucoeauHeHns no TPOMHON yrnepoa-yrnepoaHon ceasun. Peakuus Kydeposa. Mpasuno
MapkoBHMKOBa MNPUMEHUTENBHO K aueTuneHam. [logBMXKHOCTL aTtoma Bogopoda
(kvcroTHble  cBoncTBa ankuvHoB). OkucneHwe ankvHoB. Peakumsa  3enmnHCKoro.
MpumeHeHne aueTuUneHoBbIX yrreBogoponos. lNonvemHunauyeTar.

MonyyeHne ankuHoB. [lonydyeHne aueTuneHa nNUPONIM3OM MeTaHa U
KapbuaHbIM METOOO0M.

demoHcTpauum

Mogenn Mmonekysbl aueTuneHa u gpyrmx ankuHoB.

lMonyyeHne aueTtuneHa M3 kapbuga kanbumns, 03HaKOMMEHME ¢ PU3NYECKUMU U
XUMUYECKMMN  CBOMCTBaAMM aueTWMeHa: pacTBOPUMOCTbIO B BOAE, TOPEHUEM,
B3aMMoaeNcTBnemM ¢ OpoMHOM BOAOW, paCTBOPOM MepMaHraHarta Kanusi, Conamum meam
(I) n cepebpa.

JNlabopaTopHbIN oNbIT

M3roToBneHue moaernen Monekysn anknHoB, X N30MEPOB.

1.5. ApomaTtuyeckue yrnesogopoabl

Fomonornyeckun pag apeHoB. beH3on kak npeacraBuTeNb apeHoB. Passutue
npeacraBneHn o ctpoeHnn 6eHsona. CoBpeMeHHble npeacTaBreHmsi 06 3f1eKTPOHHOM
N NPOCTPAHCTBEHHOM CTpoeHun OeH3ona. ObpasoBaHWe apoMaTUYeCKOW CUCTEMBI.
lomonorn 6GeH3ona, ux HoMeHknatypa, obwasa dopmyna. HomeHknaTtypa Aans
An3amelleHHbIX  Npou3BOAHbIX  BeH3ona: opTo-, MeTa-, napa-pacrnonoxeHvie
3amecTtutenen. dmnsmnyeckne CBOMCTBa apeHOB.

XuMnyeckme cBOMCTBa apeHoB. [lpumepbl peakunin 3nNekTpodunbHOro
3aMeLLEeHNs: ranoreHMpoBaHns, ankunupoBaHusa (katanuadaTtopbl Ppuagens-Kpadrca),
HUTPOBaHUS, CcynbdupoBaHus. Peakumn rvapvpoBaHUs UM NpUCOeOMHEHUs xnopa K
6eH30ny. OCOBEHHOCTU XMMNYECKNX CBOMCTB romosioroB 6eH3ona. BaanmHoe BnusiHne
aTOMOB Ha npumepe romorsioroB apeHoB. OpueHTauns B peakuusax anekTpoduibHOro
3ameLleHus. OpmeHTtaHnTbl | 1 1l poaa.

NMpumeHeHMe M nony4vyeHune apeHoB. [1pUpoaHbIE UCTOYHWKM apOMaTUYECKMX
yrnesoaopoaoB. Apomatmsauns ankaHoB U LUMKNoankaHoB. AnkunmpoBaHue 6eHsona.

JemoHcTpauum

LWapocTtepxHeBble 1 06beMHble MoAenu Mornekyn 6eH3ona u ero romMosioros.

PasgeneHune cmecn 6eH301— BOAaA C MOMOLLbIO AENUTENBHON BOPOHKN.

PactBopsatowass cnocobHocTb  6GeH3ona  (3KCTpaKumMsa  OpraHMYeckux U
HeopraHMyeckux BelecTB ©OeH30N1OM K3 BOAHOIO pacTBopa Woda, KpacuTenew;
pacTBopeHne B GeH30mne BellecTB, TpyAHOpAcTBOpUMbIX B Bode (cepbl, 6EH30MHOM
KUCNOThI).

"opeHune GeH3ona.

OTHoweHne 6GeH3ona k OpomHOM BoAe, pPacTBOPY MNepMaHraHaTa Kanus.
Mony4eHne HuTpobeH3ona.



OsHakomneHne ¢ (pmM3nyYecknmMm CBOMCTBaMM apoMaTUYECKNX YrneBoaopOaoB C
ucnonb3oBaHveMm pactBoputensa «ConbBeHT». W3rotoBneHne wu MCNOfb3oBaHWe
npocTenwero npubopa Ans xpomatorpadum.

Mony4eHne 6eH3ona gekapbokcunupoBaHneM G6eH30MHOM KucnoTol. MonydeHve
N paccnoeHue amynbcum 6eHsona ¢ sBogon. OTHoweHne 6eH3ona Kk BpomMHoOM Boae n
pacTBOpYy NepMaHraHaTta Kanus.

1.6. [lpupoaHble UCTOYHUKN YrIIeBOAOPOAOB

Hedtb. HaxoxgeHne B npupoge, coctaB U puamyeckne cBoncTBa HedpTu.
TonnueHO- 3HepreTuyeckoe 3HavyeHne HedpTu. MNpombiwneHHas nepepaboTka HedTw.
Pektudumkaumsa HedTW, OCHOBHble pakuum ee pasgerneHusi, UX UCMNOoNb30oBaHMe.
BTopuyHas nepepaboTka HepTenpoaykToB. PekTudumkaums masyta npu yMeHbLLUEHHOM
AasneHun. KpeknHr HedTenpoayktoB. PasnuuHble BuAbl KpekuHra, pabotbl B. T.
LWyxoBa. M3omepusaums ankaHoB. ANKUNUpoOBaHWE HenpenenbHbIX YrineBogopPOAOB.
PudopmunHr HedpTenpoaykToB. KadectBo aBTOMOOMNBHOMO Tonnmea. OKTaHOBOE YMCHO.

MpupoaHbIN 1 NonyTHbIN HedTAHOM ra3bl. CpaBHeHME cocTaBa NPUPOLHOro U
NOMNyTHOrO ra3oB, UX NPaKTU4YeCcKoe NCNOoNb30BaHMe.

KamMeHHbIN yronb. OCHOBHble HanpaBfeHUs UCMOSIb30BaHUS KaMEHHOro Yrns.
KokcoBaHMe KaMeHHOro yrns, BaHeuwue npoayKTbl 3TOro npouecca: KOKC,
KaMeHHOyronbHasi cmosfia, HaacmonbHas Boga. CoeauHeHus, Bblaensiemble U3
KaMeHHOYronbHoM cmorbl.  [lpoaykTbl, MofyyYaemble W3 HAACMOSIbHOM  BOAbI.
JKkonornyeckne acnektbl Oodblum, nepepaboTkKM U UCMONb30BAHMA  FOPHOYUX
NCKOMaeMmbIX.

demMoHcTpauun

Konnekuus «[lMpupogHble UCTOYHUKKM yrresogopoaosy». CpaBHeEHME MpOoLLECCOB
ropeHus HedT 1 NpupoaHoro rasa. ObpasoBaHne HePTAHOWN NIIEHKN HA NOBEPXHOCTH
BOAbI.

KaTanntnyecknin KpeknHr napadguHa (Mnm KkepocuHa).

JNTaGopaTtopHbIe onbIThbI
OnpegeneHve Hanuuusi HenpedenbHbIX YrneBooopoaoB B OEH3MHE W KepOCUHE.
PactBopyMOCTb pasnunyHbix HedTenpoayktoB (6eH3MHa, KepocuHa, AU3eSibHOro
TonnmMBa, BasenuHa, napadwuHa) apyr B gpyre.

1.7. TwapoKcunbHble coeanHEeHUsA

CtpoeHne u knaccucpukauma cnumptoB. Knaccudukauusi cnvmptoB no Tuny
yrneBoAOpOOHOro paavkana, Yvcrly rMapoKCUITbHbIX TPynn v Tuny atoma yrrnepoaa,
CBSAI3AHHOIO C rMAPOKCUIBHOW TPYNMnon. SNEeKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUue
rMMAOPOKCUNbHOM rpynnbl. BnnaHue cTpoeHus cnnpToB Ha uX (puanmyeckne cCBOWNCTBA.
MexmonekynapHass BogopoaHass cBA3b. [omonorndeckmn  psg  npenenbHbIX
OLHOATOMHbIX CMMPTOB. VI3omMepusa n HOMeHKnaTypa ankaHomnos, nx obwas dpopmyna.

Xumunyeckme cBOMCTBa arikaHonoB. PeakuMoHHas CnocoBHOCTb NpeaernbHbIX
O[HOATOMHbIX cnupToB. CpaBHEHWE KUCIOTHO-OCHOBHbIX CBOWCTB OpraHU4Yeckux u
HeopraHM4yecknx coeauvHeHun, cogepxawmux OH-rpynny: KUCNOT, OCHOBaHWUM,
aMOoTepPHbIX coeauHeHnn (Boabl, CNMPTOB). Peakuun, noaTBep)KaatoLme KMCnoTHbIE
CBOWCTBa CnNUPTOB. Peakuun 3amelleHuss ruapoKCUnbHON rpynnbl. MexmonekynapHas
aerngpatauusa cnvpToB, ycrnoBus obpasoBaHus NpoCcTbiX apmpoB. CrnoxHble aumpbl
HEOpPraHNMYeCckMX W OpraHMYeckux KUCIOT, peakuun atepudmkaummn. OKUCneHne u
oKUcnuTenbHoe aernapupoBaHne CnupToB.

Cnocobbl nonyyeHuss cnupToB. [maponus ranoreHankaHoB. [ungpaTtauyus
arkeHoB, yCrnoBus ee npoBeaeHus. BocctaHoBneHne kapboHUIbHBIX COEOUHEHNIA.



OToenbHble npencTraBuTenu ankaHonoB. MeTaHon, €ro MpPOMbILLNIEHHOE
nonyyYeHve n NpMMeHeHue B NPOMbILLNEeHHOCTU. Bronornyeckoe gencTene meTtaHona.
Cneumndunyeckmne cnocobbl Nony4YeHnss 3TUNoBoro cnupta. duanonornyeckoe aencremne
aTaHona.

MHoroaTtoMHble cnuUpTbI. VI3oMepusi 1 HOMeHKNaTypa npeactaButTenen asyx- u
TpexaToMHbIX cnMpToB. OCOBEHHOCTU XMMUYECKUX CBOMCTB MHOrOaTOMHbIX CMIUPTOB, UX
KayecTBeHHOe OOHapyxeHne. OTaenbHble NPeacTaBUTENN: STUNEHINMKOMb, FMULEPVH,
cnocobbl UX MNONy4YEeHUs, NPaKTUYECKOE NPUMEHEHNE.

®deHon. OneKTpoHHOEe UM MNPOCTPaHCTBEHHOE CTpoeHue deHona. BsanmHoe
BMMSIHNE apoMaTMYECKOrO KOmblLa W TMAPOKCUIBHOM rpynnbl. XMMUYEeCcKMe CBOMCTBA
deHona Kak yHKUMS €ero XUMUYEcKoro cTpoeHus. BpomwupoBaHue deHona
(kayecTBeHHasi peakuusl), HuUTpoBaHue (MUKPUHOBAs KUCIOTa, €€ CBOWCTBA MU

npumMmeHeHune). ObpasoBaHMe OKpaLUEeHHbIX KOMMSIEKCOB C MOHOM Fe®". MpumeHeHne
deHona. MNonyyeHne peHona B NPOMBbILLIIEHHOCTM.

demoHcTpauun

Mogenu monekysn cnmpToB U )eHOOoB.

PacTBoprMOCTb B BO€E ankaHosoB, 3TUNEHINIMKONS, rnuepuHa, oeHona.

CpaBHeHMe CKOpPOCTU B3aUMOOEWNCTBUS HaATpUS C 3TaHOSIOM, MPOMNaHONIoOM-2, 2-
MEeTUM- NPONaHONOM-2, IMNLEPUHOM.

MonyyeHne 6pomaTaHa U3 aTaHona.

BbiTecHeHne eHona u3 eHonata HaTtpusa yrornbHOW KucrnoTtou. Peakums
deHona ¢ hopmanbaernaom.

KayecTtBeHHble peakumn Ha goeHorn.

3aBMCMMOCTM  pacTBOpMMOCTM  deHona B BOAe OT  TemnepaTtypbl.

B3anmopgencrteme goeHona ¢ pacTBOPOM LLENOYN.

PacnosHaBaHne pacTtBOpoB (heHonsaTa HaTpusa 1M kapboHaTa HaTpusa (bapboTax
BblObIXaeMOro Bo3gyxa unv gencTeme CUbHOW KUCNOTbI).

PacnosHaBaHne BOAHbIX pacTBOPOB dheHona 1 rnuuepuHa.

JNTaGopaTtopHbIe onbIThbI

PekTudumkaums cmecm ataHon — Boga.

O6HapyXeHne Bobl B a3e0TPONHOM CMECK BOAbI U 3TUITOBOro cnvpTa.

lNMpakTnyeckue 3aHATUA

N3y4yeHne pacTtBOPUMOCTU CNMPTOB B BOAE.

OkucneHve cnMpToB pPasnUYHOrO CTPOEHMS XPOMOBOW cMecbito. [lonyuveHue
AnaTunosoro agupa. lNonyyeHue rnuueparta meau.

1.8. Anbaerugbl U KETOHbI

Fomonornyeckme psaabl anbaernaoB U KETOHOB. [MOHATME O KapOOHUMbHbIX
COeOVHEHUSAX. JONEKTPOHHOEe CTpoeHMe kapOoHunbHOM rpynnbl.  W3omepuss u
HOMEHKNaTypa anbgerMgoB W KeToHOB. dusnmyeckne cBOWCTBaA KapOOHUMbHbIX
COeVNHEHUN.

XuMnyeckme CBOMCTBaA anbAerngaoB U KETOHOB. PeakunoHHasi cnocoBGHOCTb
KapbOHUIbHbIX COeANHEHUI. Peakuum okMcneHus anbaernaoB, KAYeCTBEHHbIE peakumm
Ha anbaerngHyto rpynny. Peakuuu NONMKOHAEHCALNN: obpasoBaHune
doeHonoopmanbaerngHbIX CMorn.

MpumeHeHMe n nony4YeHue KapOOHUNbHbLIX coeAuHeHun. [lpumeHeHune
anbOerngoB U KETOHOB B ObITy M NPOMbILWNEHHOCTU. Anbaernabl U KETOHbI B NpUpoae
(3bupHble Macna, depomoHbl). NonyyeHne kapOOHUMbHBIX COEAMHEHUI OKUCIIEHMEM
CNMPTOB, ruapataumen  ankMHOB, OKucneHwem  yrnesogopogoB.  OTaenbHble
npeacraBuTeny anbaerngoB U KETOHOB,
crneumdmnyeckne cnocobbl X NOSTYYEHUS U CBOWCTBA.

OemoHcTpauun



LWapocTtepxHeBble M OBbeEMHble MOAENW MONeKyn anb4erMgoB U KETOHOB.
lMony4yeHne yKCyCHOro anbgervga, OKUCIEHWE 3TaHoNa XPOMOBOM  CMECHHO.
KauecTBeHHblEe peakunn Ha anbaervaHyo rpynmny.

NNaGopaTtopHbIe onbIThbI

OkucneHne aTaHona B 3TaHaNb packaneHHoW MegHon nNpoBOsiokon. lMonyveHne
deHonogopmanbgerngHoro nonumepa. PacnosHaBaHue pacTBopa aueTtoHa U
dopmanuHa.

MpakTnyeckue 3aHATUA

N3yyeHne BOCCTaHOBUTENbHbIX CBOWCTB anbAerngoB: peakumsa «cepebpsHoro
3epkanay», BocctaHoBneHune rmgpokenga meam (I1).

B3sanmopencteme popmanbgermnga ¢ ruapocynbuTom HaTpus.

1.9. KapboHoBble KUCNOTbl U NX NPOMU3BOAHbLIE

Fomonornyecknn psaa npeaesibHbIX OAHOOCHOBHbIX KapOOHOBbLIX KUCIIOT.
MoHaTMEe O KapbOHOBbLIX KUCMOTax W WX Krnaccudukauma. OFEeKTPOHHOE ¢
NPOCTPAHCTBEHHOE CTPOEHMe KapboKCUNbHOW  rpynnbl.  [OMonioryeckun  psag,
npenenbHbIX OLHOOCHOBHLIX KapOOHOBbLIX KUCIOT, UX HOMEHKNaTtypa W U30Mepus.
MexXMoneKkynsipHble BOAOPOAHbIE CBA3N KapOOKCUAMbHBIX TPy, MX BNUSHME Ha
domamyeckme cBoncTBa KapOOHOBLIX KACIIOT.

XuMnyeckme cBomcTBa KapOOHOBLIX KUCHOT. Peakuuu, unnwoctpupyrowme
KMCMNOTHblE CBOWCTBA M WX CpPaBHEHME CO CBOWCTBAMWU HEOPraHW4eCcKMX KUCIOoT.
O6pasoBaHue yHKUMOHAmNbHbIX MPOM3BOAHLIX KapOOHOBLIX KUCMOT. Peakuun
aTepuukaumm. AHrnapvabl KAPOOHOBBIX KUCMOT, UX MOMYyYeHUE U NPUMEHEHME.

Cnoco6bl nony4yeHuss KAPpOOHOBLIX KUCOT. OTAenbHbIe NpeacTaBUTENU U
ux 3HayeHue. O6Lme cnocobbl NONy4YeHUs: OKUCIEHNE arnkaHoB, ankeHoB, NEPBUYHbIX
cnvpToB, anbgerngoB. BaxHenwme npeactaButenu  KapboOHOBBLIX  KUCMNOT,  UX
Buonormnyeckasa porsb, crneumduryeckne cnocodbbl NONy4YeHUsi, CBOMCTBA N NPUMEHEHne
MYypaBbWUHOW, YKCYCHOW, NanbMUTUHOBOW U CTEAPUHOBOW; aKpUOBOM U METaKpUIOBOW;
OJIEMHOBOW, NMUHONEBOW U NUHONEHOBOW; LLIaBeNneBon; OEH30MHOW KUCIIOT.

CnoxHble 3dupbl. CTpoeHME U HOMEHKNaTypa CIOXHbIX 3dUpOB,
MeXKnaccoBasi usomepus ¢ kKapboHoBbIMK knucrnotamm. Cnocobbl NONyYEHUsT CIIOXHbIX
adupoB. OBpaTMMOCTb peakumn aTepudunkaumm n pakTopbl, BAUSAIOLWLNE HA CMELLEHNE
paBHoBecusi. OBpasoBaHue CroXxHbIX nonuadupos. MNMonuatuneHTepedTanat. JlaBcaH
Kak npegcraBuTeNlb CUHTETUYECKUX BOSIOKOH. XMMWYECKMe CBOMCTBA W MPUMEHeHWe
CIOXHbIX 3OMPOB.

Xupbl. XKupbl Kak crnoxHble aupbl rnvuepuHa. KapboHoBblE KUCMOTHI,
BXOOSLLME B COCTaB XMPOB. 3aBUCUMOCTb KOHCUCTEHLMW XMPOB OT WX COCTaBa.
XvMnyeckme CBOMCTBA XMPOB: rMOpPOSn3, OMbINeHne, rmapuposaHve. buonornyeckas
pOSib XNPOB, UX NCNONb30BaHUE B BbITY Y MPOMbILLUSIEHHOCTH.

Conun kap6oHoBbix kKucnot. Mbina. Cnocobbl  MNonyyYyeHuss  Conewn:
B3aumogencteme KapboHOBbIX KUCNOT C MeTanfnamu, OCHOBHbIMW  OKCUMAAMW,
OCHOBaHUAMM, COSISIMU; LLENOYHOW MMOPOSINS CNOXHbBIX 3MPOB. XMMUYECKNE CBOUCTBA
conen KapbOHOBbLIX KUCMOT: rMOponiv3, peakumMm WOHHOro obmeHa. Mbina, CyLHOCTb
motowero gencteus. OTHOWeEHME MblNa K XecTkon Boge. CuHTeTMYeckne MmoroLme
cpeactBa — CMC (geTepreHTbl), UX NpenmyLLecTBa U He4OCTaTKM.

demoHcTpauun

3HaKOMCTBO C (PU3NYECKMMM CBOMCTBAMU BaXXHEWMLLMX KapOOHOBLIX KMCMOT.
Bo3sroHka 6eH301MHON KACIOTbI.

OTHOLWeEHMe pasnnyHbIX KapbOHOBLIX KMCMOT K BOAE.

CpaBHeHne pH BOOHbIX pacTBOPOB YKCYCHOM W COSIAHOW KUCIIOT OOWUHAKOBOW
MOJSIAPHOCTM.

[MonyyeHne NPUATHO NaxHyLLEero CrioXHoro adumpa.



OTHOLWEHNe CrMBOYHOrO, MOLCOSTHEYHOro, MALUMHHOIO Macesnl U MaprapuHa K
OGpOMHOM BOAE M pacTBOPY NepMaHraHaTa Kanusi.

NNa6opaTtopHbIe onbIThbI

Bsaumogencteme pactBopa YKCYCHOW KUCHOTbl C MarHuem, OKCUOOM LMHKa,
rmgpokcngom xernesa (lll), pactsBopom kapboHaTa kanusa n cteaparta Kanus.

O3sHakomsieHne ¢ obpasuamm CroXHbIX 3OUpPOB.

OTHOLEHME CNOXHbIX 3PUPOB K BOAE N OpraHn4ecknm BellectBaMm. BoiBegeHue
XMPHOrOo NATHA C MOMOLLbIO CIOXHOIo adoupa.

PacTBOpMMOCTb XXMPOB B BOAE N OPraHNYeCcKMUX pacTBOpPUTENSIX.

CpaBHeHMe MOKLLIMX CBONCTB X035MCTBEHHOMO Mblna n CMC B »xecTKoun Boae.

MpakTnyeckue 3aHATUA

PactBopyMOCTb pasnuuyHbiX KapbOHOBLIX KUCNOT B Boge. Bsaumogenctesue
YKCYCHOM KMUCNOTbI ¢ MeTannamu. lNonyydeHne n3oamMmmnoBoro aupa yKCyCHOW KMCMOTbI.

CpaBHeHWe CTeNeHN HeHacbIWEeHHOCTU TBEPAOro M Xnakoro xmpos. OMblreHne
xupa. lNonyyeHne Mbina n nsyyveHme ero CBOMCTB: NeHoobpa3oBaHWS, peakunin MIOHHOro
obmeHa, ruaponunaa, BblaeneHns cBOOOAHbLIX XXUPHbIX KUCHOT.

1.10. YrneBoabl

NMoHatne 06 yrneBopgax. Knaccudpukauma yrnesogoB. MoHo-, gu- wu
nonmMcaxapuabl, NpeactaBuUTENM Kaxaow rpynnbl yrneeBogoB. buonornyeckass ponb
YrneBoAoB, X 3HAYEHNE B XXM3HUM YeroBeka 1 obLiecTsa.

MoHocaxapugbl. CTpoeHne wun onTudeckass u3omepus MoHocaxapuaoB. Wx
Knaccudgukaumsi no 4ucny aTtoMoB Yyrrnepoga W npupone KapOOHWITbHOW rpynnbl.
®opmynbl  duwepa u  Xeyopca pAns  m3obpaxeHus MONeKyn  MOHOCaxapwuaoB.
OTHeceHne MoHocaxapugoB kK D- u L-psgy. BaxHenwwve npeactaButenn MOHO3.
[ noKko3a, cTpoeHne ee Monekynbl U pusnyeckne ceonctea. Taytomepusa. XuMnieckme
CBOWCTBa [/OKO3bl: peakuMM no anbaerngHon rpynne («cepebpsiHoro 3epkanay,
OKUCNEeHMEe a30THOM KUCIMOTOW, rmapupoBaHme). Peakuun rnoko3bl Kak MHOrOaTOMHOIo
cnupTa: B3auMOAencTBMe [nKo3bl C  rugpokengom wmeanm  (ll) npu  komMHaTHOM
Temnepatype W  HarpeBaHun. PasnuyHble  Tunbl  BpoxeHusa  (CNUpTOBOE,
MOSoYHOKMCIoe). [Noko3a B npupode. buonornyeckas ponb U NPUMEHEHMWE TOKO3bI.
®dpykTO3a Kak m3omep rnoko3bl. CpaBHEHWE CTPOEHUS MOJIEKYNbl U XUMUYECKUX
CBOWCTB [JIIOKO3bl U OpyKTO3bl. PpyKTO3a B npupoae u ee OBuonorndeckasi porsib.
lMeHTO3bl. PMbo3a n pgesokcupmbosa kak npencrasutenu anbgoneHto3. CTpoeHue
MOMEKYI.

Oucaxapuabl. CtpoeHne amcaxapugoB. Crnocob COYNEHEHUS  LMKIOB.
BocctaHaBnuBawowmMe 1 HEBOCCTaHaBNMBAKLWME CBOWCTBA [gucaxapuaoB  Kak
cnencTeBme couneHeHuss uukna. CTpOEHME U XMMUYECKME CBOWCTBA caxapo3bl.
TexHonornyeckme oCHOBbI NPOM3BOACTBA caxapo3dbl. JlakTo3a n ManbTo3a Kak n3oMepbl
caxapo3bl.

Monuncaxapugbl. OO6uiee cTpoeHnMe nonucaxapngoB. CTpoeHMe MOnekynbl
Kpaxmana, amunos3a W amMuronektuH. ®duamyeckme CBOWCTBA Kpaxmana, ero
HaxoXaeHne B npupoge u Guonornveckas ponb. [NMkoreH. XvMuieckue CBOWCTBA
Kpaxmana. CTpoeHMe 9neMeHTapHOro 3BeHa Uennonosbl. BnusHue cTpoeHus
NONMMEPHOM LIeNn Ha (PU3MYecKne u XMmuyeckume CBOWCTBaA Uennonosbl. ['maponus
Lennono3bl, o6pasoBaHME CNOXHbIX 3(PNPOB C HEOPraHWUYECKMMM U OpraHNYeCcKUMm
kncnotamu. [MoHATME 0O WCKYCCTBEHHbIX BOSIOKHAX: aueTaTHOM LIenke, BUCKO3e.
HaxoxgeHne B npupoge u Guonornveckas ponb uennonodsl. CpaBHEHME CBOWCTB
Kpaxmana v Lennonosbl.

demoHcTpauun

O6pasubl yrneBogoB U U3OENUN U3 HUX.



[MonyyeHne caxapaTa kanbuuMa U BblAeneHne caxaposbl U3 pacTBopa caxapaTta
Kanbuus. Bsanmogencreue rroko3bl C PYKCUHCEPHUCTON KMCIOTON.
OTHoLlEeHNe pacTBOPOB caxaposdbl U ManbTo3bl kK Cu(OH), npu HarpeBaHum.

O3HakomrieHne ¢ PU3nYecKMMmn CBOMCTBaMM Kpaxmara v Lesinososbl.

HabyxaHne uennonossl M Kpaxmana B Boge. [lonydeHwe TpuHUTpaTa
Lennonossbl.

Konnekuuns BOSTOKOH.

NabopaTopHble onbIThbI

OsHakomrieHne ¢ OU3MYEeCKMMU CBOWCTBaAMM [IIHOKO3bl (anTeyHas YynakoBKa,
Tabnetkun). KNCNOTHLIN rMApPONn3 caxaposbl.

3HaKoMCTBO ¢ obpasuamu nonucaxapuaos.

O6GHapyXeHne Kpaxmasna C NOMOLLbK KayeCTBEHHOW peakuumm B mege, xnebe,
norypte, MaprapvHe, MakapOHHbIX U34enusix, Kpynax.

MpakTnyeckue 3aHATUA

Peakuus «cepebpsaHoro 3epkana» rnioko3bl. Bsanmogencreue rnoKosbl C
rmgpokcngom meau (ll) npu pasnuyHbix TemnepaTtypax.

[encrtene ammmnadHoro pacrtesopa okcuga cepebpa Ha caxaposy. OBHapyxeHue
nakTo3bl B Moroke. [lenctesme noga Ha kpaxmarl.

1.11. AMWUHBbI, aMUHOKUCIIOTbI, 6enkun

Knaccudmkauma v mnsomepus ammHoB. [loHATME 00 amuHax. [lepBuyHblE,
BTOPUYHbIE N TPETUYHbIE aMuHbl. Knaccudumkauma aMmMHOB No TUMY YrneBoLOPOAHOMo
pagukana wu 4ucny amuHorpynn B Monekyne. [omonorumdeckne psabl npefenbHbIX
anudaTn4ecknx n apomaTU4ecKnx aMmmHoOB, N30MEPUA N HOMEHKNaTypa.

XvuMunyeckme cBOMCTBA aMMHOB. AMWHbI Kak OpraHuW4ecknme OCHOBaHWUA, MUX
CpaBHEHMe C aMMWaKOM W APYrMMU HeopraHU4YeckMmu OcCHOBaHuAMU. CpaBHeHue
XMMWYECKUX CBOMWCTB anudatnyecknx u apomatmyeckmx amuHoB. O6pasoBaHue
aMmuaoB. AHUNMHOBLIE KpacuTenu. NMoHATHe 0 CMHTEeTUYECKMX BOMNOKHax. Nonvamnapl
nonuamMuaHble CUHTETUYECKNE BOJTOKHA.

NMpumeHeHne wn nonyyeHume amuHoB. [lonyyeHne amuHoB. PaboTtbl H. H.
3nHUHa.

AMuHokucnoTbl. [NoHsaTMe 06 aMMHOKMCNOTaX, UX Knaccudukaumnsa n CTpoeHme.
OnTnyeckas nsomepusi aMMHOKMCIOT. HOoMeHknaTypa amMMHOKMCIOT. [JBOMCTBEHHOCTb
KMCITIOTHO-OCHOBHbIX CBOWCTB aMWHOKUCIIOT U €€ TMpUYuHbl. BrnonsipHble WOHbI.
Peakunn koHgeHcauuun. MNentngHasa cBAsb. CMHTETUYECKME BOSIOKHA: KamnpoOH, SHaHT.
Knaccudpumkaumsi BOnokoH. NonyyeHne aMMHOKUCIIOT, X NpUMeHeHne 1 buonornyeckas
YHKUMA.

Benku. benku kak npupogHble nonumepsl. MNepBuyHas, BTopudHas, TpetTudHas u
yeTBEPTUYHAA CTPYKTYypbl 6enkoB. PubpunnsapHbie n rmobynspHble 6enkn. Xmmmyeckme
cBonctBa 6enkoB: ropeHue, AeHaTypauusd, rMApOSiM3, KadeCTBEHHble (LBETHbIE)
peakunn. bruonorndeckne yHKUUKN 6enkoB, Nx 3HavyeHne. benkn kak KOMNOHEHT MULLW.
Mpobnema 6enkoBOro ronogaHns U NyTn ee peLleHus.

JemoHcTpauum

dusmyeckne CBOWCTBA MeTUNAMUHA: arperaTHoe COCTOsHMEe, LUBEeT, 3anax,
OTHOLLEHMe K BoAe. [opeHne meTunamuHa.

B3sanmopgencreme aHunuHa n metunamuHa ¢ Bogon u kucnotamu. OkpalumsaHune
TKaHeN aHUNIMHOBbLIMU KPaCUTENSIMU.

OOGHapyxeHne  yHKUMOHAmNbHbIX FPynn B MOSieKynax  aMWHOKMCIIOT.
HenTtpanusauyus wenoym ammHOKNCNOTOMN.

HenTpanusaums KNCnoTbl aMMHOKUCIOTOW. PacTBopeHune n ocaxaeHue 6enkos.

JNa6opaTtopHbIe onbIThbI



M3rotoBneHne wWapoCcTeEPKHEBLIX N 0OBLEMHBLIX MOAENENn NU3OMEPHbIX aMUHOB.

PacTtBopeHune 6enkoB B BoAe 1 NX KOArynauus.

O6HapyxeHune 6enka B KypuHOM SNLE U MOJSIOKE.

MpakTnyeckue 3aHATUA
O6pasoBaHne conen aHunuHa. bpomupoBaHne anHununHa. O6pasoBaHWe conen
rnvumHa. MNonydeHne megHon conu rmuumHa. JeHatypaums 6enka. LiBeTHble peakumm
©enkos.

1.12. AsoTcopaepxalwime retepoumknuyeckme coeauHeHus. HyknemHoBble
KACNOTbI

HyknenHoBble KMCNOTbI. HyKknenHoBble KUCMNOTbI Kak NPUPOAHbIE MOSIMMEPHI.
Hykneotuabl, nx ctpoenue, npumepbl. AT® n AP, nx BzanmonpeBpalleHne n posb
aToro npouecca B npupoge. MNoHsatne OHK n PHK. CtpoerHne [OHK, ee nepBuyHas u
BTOpUYHaa cTpykTypa. Pabotbl ®. Kpuka un [. YotcoHa. KomnnemeHTapHOCTb
asotuctbix ocHoBaHun. Pennukaumsa OHK. OcobeHHocTn ctpoeHns PHK. Tunbl PHK un
nx buonornyeckne pyHkUMn. NMoHATME O TPOUYHOM Koae (kogoHe). buocuHTes 6ernka B
XnBOW KneTke. 'eHHas uHxeHepusa n GuotexHonorus. TpaHcreHHble OpMbl pacTeHUn
N XXMBOTHbIX.

demoHcTpauum

Mogenn Monekysn BaXHEWWnx retepoumknos. Konnekumsa retepoumkrimyeckmnx
coegvHeHnn. [lenctBne pactBopa nupuanHa Ha uHOuKaTop. Bsaummopgencreue
nMpuanHa ¢ COMSIHON KUCNOTOMN.

Mopenbo monekynol [OHK, agemMoHcTpauuss npuHUMNA KOMMSIEMEHTAPHOCTH
a30TUCTbIX OCHOBaHWUN.

O6pasubl NPOAYKTOB MUTAHUS U3 TPAHCreHHbIX OOPM PACTEHUN N XKUBOTHbIX.

JlekapctBa ¥ npenapaTbl, WU3roTOBMEHHblE METOAaMU TE€HHOW WHXEeHepun u

BroTexHonormw.

JNlabopaTopHbIN oNbIT

N3rotoBrneHne oOB6beMHbIX UM LIAPOCTEPXKHEBBLIX  MoAenen  asoTUCTbIX
reTepoLMKIIOB.

1.13. buonorunyecku akTUBHble coeAUHEeHUs

PepmMeHTbl. [loHATME O depmMeHTax Kak O BGuonornvyecknx KartanmsaTopax
6enkoBonn npupoabl. OcCOBGEHHOCTM CTPOEHMSS W CBOWCTB B CpaBHEHMUM C
HeopraHnyeckumn Katanusatopamu. Knaccudpukaums depmeHToB. OcobeHHoCTH
CTPOEHUSI N CBOMCTB  (DEPMEHTOB: CENEKTUBHOCTb U 3(P(EKTMBHOCTb. 3aBUCMMOCTb
aKTUBHOCTM (epMeHTOB OT TemnepaTypbl U pH cpegbl. 3HayeHue epmeHToOB B
©61onorum 1 NpUMeHeHne B NPOMbILLIIEHHOCTM.

ButamuHbl. lNoHATNE 0 BUTammHax. Mx knaccudgukaums n obosHaveHne. Hopma
notpebneHunsa sutammHoB. BogopacTtBopumble (Ha npumepe ButamuHoB C, rpynnbl B n
P) wn >xupopactBopumbie (Ha npumepe ButammHoB A, D u E). ABUTaMUHO3bI,
rMNepBUTaMMHO3bl U TMMIOBUTAaMUHO3bI, NX NpOomnakTmka.

FopMoHbI. [loHATME O ropMOHax Kak OGUONOrM4eckn akTUBHbIX BeELLECTBaXx,
BbIMOMHAKWMNX  SHOOKPUHHYIO  PErynaumio  XU3HeOesTeNbHOCTU  OpraHm3MoB.
Knaccudumkaumsi ropMoHOB: cTepouibl, MPOM3BOAHbIE aMUHOKUCOT, NONUNENTUAHbIE U
6enkoBble ropMoHbl. OTAenbHbIE NPeaCcTaBUTENN: 3CTPALMON, TECTOCTEPOH, UHCYINH,
aZipeHarvH.

INexapctBa. [loHATME O nekapcTBax Kak XuMmMuOoTepaneBTUYECKUX npenapaTtax.
KpaTkue wnctopuyeckme cBedeHUss O BO3HUKHOBEHWUW U pPasBUTUM XMMUOTeEpanuu.
Mpynnbl  nekapcTtB: cynbdamugbl  (CTpenTouua), aHTUOMOTUKM  (MEHUUUIINH),
AHTUNUPETUKM (aCNMPUH), aHanbreTukn (aHanbrnH). MexaHnsm AencTBUA HEeKOTOPbIX
NeKapCTBEHHbIX MpenapaTtoB, CTPOEHME MOSEeKyrn, MPOrHO3MpoBaHME CBOWCTB Ha



OCHOBE aHanmMsa XMMW4YECKOrO CTPoeHUsa. AHTMOMOTUKM, UX Knaccudukauus no
CTPOEHMIO, TUMNYy W Cnektpy pgencreus. besonacHble cnocobbl NpUMEHeHUus,
nekapcTBeHHble POpMbI.

demMoHcTpauun

CpaBHeHune ckopocTu pasnoxeHus H,O, noa aenctsmem gpepmeHTa katanasbl 1

HeopraHuyeckmx kaTtanusatopos: Kl, FeCl,, MnO,,.

O6pa3subl BUTaMUHHbLIX NpenapaToB.

MonueBMTaMUHbI.

Mnntoctpaunmn gotorpadmi XXMBOTHbBIX C pasnMyHbiMu hopMmamMm aBUTaMMHO30B.
MnakaT ¢ wn3obpaxeHnem CTPYKTYpHbIX popmyn acTpaguona, TeCcTOCTepOoHa,
appeHanuHa. Bsanmopencteme agpeHanvHa ¢ pactsopom FeCl.,.

BenkoBas npupoga nHcynuHa (UBeTHasa peakuus Ha 6enkn).

MnakaTtbl MNn kogorpamMmbl ¢ dpopMyramMn ammga CyfbgaHUIOBOM KUCAOTHI,
anrngpoonueBon U NIOXHOW  AUrMAPOGONIMEBON  KUCNOT, BGeH3unneHnunnnmHa,
TeTpauuknvHa, uedotakcuma, acnupuHa.

NabopaTopHble onbIThbI

McnbiTaHne pacTtBOPUMOCTM afpeHannHa B BOAE W COMSAHOW  KUCHOTeE.
O6HapyXeHne acnvpuHa B roTOBOW niekapcTBEHHOM hopMme.

MpakTnyeckue 3aHATUA

O6HapyxeHune ButammHa A B nogconHeyHom macrie. O6HapyxeHne ButammHa C
B A46r104HOM coke. OnpegeneHne ButammHa D B pbiBbeM Xupe nnu KypuHOM XenTKe.

[enctBne amunasbl CnNOHbI Ha Kpaxman. [enctBue pgermgporeHasbl Ha
MEeTUNEHOBbLIN CUMHUW. [lencTBne katanasbl Ha NEPOKCUL BOAOpOAa.

AHanu3 nekapCTBEHHbLIX MpenapaToB, MPOU3BOAHbLIX CanNUUUITIOBON KUCMOTHI.
AHanun3 nekapcTBeHHbIX NpenapaToB, NPON3BOAHbLIX M-aMUHodeHona.

2. O6Lwasn n HeopraHu4vyeckass XuMus
2.1. Xumusa — Hayka o BelluecTBax

CoctaB BewecTtBa. XuMmuyeckme anemeHTbl. Cnocobbl CyllecTBOBaHUSA
XUMUYECKMX ONIEMEHTOB: aToOMbl, MNPOCTble W CrOXHble BewecTBa. Bewectsa
NMOCTOSIHHOTO U MEPEMEHHOro CcocTaBa. 3akOH [MOCTOSIHCTBA COCTaBa BELLECTB.
BewectBa MOnekynapHOro m HemomnekynsipHoro crtpoeHusi. Cnocobbl oToGpaXkeHus
MOMEKYIT: MOMEKYIISAPHbIE N CTPYKTYPHbIE (DOPMYIbl; LAPOCTEPXKHEBLIE U MacLUTabHble
npocTtpaHcTBeHHble (CTioapTa— bpurneba) mogenun monekysn.

N3mepeHne BewectBa. Macca atomoB 1 Monekyn. ATOMHas eguHULA Macchl.
OTHOCUTENbHbIE aTOMHAasA U MOneKkynsipHasa Maccbl. KonnyecTBo BeLLECTBA N €AUHULbI
€ro n3aMepeHuns: Mofb, MMOJb, KMOfb. Yncno Asoragpo. MonsipHaa macca.

ArperaTtHble COCTOSIHUSA BellecTBa. TBepaoe (KpucTtannmyeckoe n amopgHoe),
Xungkoe u rasoobpasHoe arperaTHble COCTOsIHUS BeulecTBa. 3akoH ABoragpo U ero
cnenctemnda. MonsipHbii 06beM BellecTB B razoobpasHom coctosiHun. O6beguHEHHbIN
rasoBblv 3aKOH 1 ypaBHeHne MeHaeneesa— KnanenpoHa.

Cwmecu BellecTB. Pasnnuma mexay cMecsiMm U XMMUYECKUMUN COEOUHEHUSIMU.
MaccoBas n o6bemMHasa 4ofM KOMMNOHEHTOB CMECH.

JemoHcTpauum

OnbITbl, MNNOCTPUPYHOLLIME 3aKOH COXpaHeHus Macchbl BewlecTs. Habop mogenen
aToOMOB U Morsiekyn. HekoTopble BewecTBa konnyectsoM B 1 Mosnb. Moagens MONApHOro
ob6bema rasos.

MNMpakTn4yeckue 3aHATUA

M3rotoBneHne mogenen Monekyn HEeKOTOpPbIX OPraHUYeCKUX U HEeOopraHMYecKmx
BeLLEeCTB.

Ounctka BewecTB unbTpoBaHneM u guctunnaumen. OudncTka BewecTs
nepekpuctannmnsaumen.



2.2. CTtpoeHune atoma

AToM — cnoxHas yYactuua. [lokasaTenbCTBa CIIOXHOCTU CTpPOEeHUs aToma:
KaToOHble W pPEHTreHoBCKMe Inyyun, oToahdekT, paganmoakTUBHOCTb, 3SNEKTPONMS.
lMnaHeTapHas Mogenb atoma 3. Pesepdoppa. CrtpoeHne atoma no H. bBopy.
CoBpeMeHHble NpeACcTaBneHns o CTpoeHmn atoma. KopnyckynsipHO-BOSIHOBOW Ayanvam
YacTuy, MMKpoMMpa.

CocTtaB aToMHOro sigpa. HyknoHbl: NPOTOHbI U HEUTPOHbI. M30TONbI U HYKNNAbI.
YCTON4nBOCTb S4ep.

AnekTpoHHass obGorioyka atomoB. [loHATME 06 9SNEeKTpPoOHHOW opbutann wu
3NeKTpoHHOM obnake. KBaHTOBble 4ucna: rnaBHoe, opbutanbHoe (nobo4Hoe),
MarHMTHOe M cnuHoBOe. PacnpegeneHne 9rneKTpoOHOB MO SHEpPreTMYECKUM YPOBHSIM,
noaypoBHAM M opbutansam B COOTBETCTBMM C MPUHLMNOM HaMMEHbLUEN 3SHEPIruu,
npuHuunom [Maynu u npasBunom [yHaa. 3ONEKTPOHHble KOHGUrypauum aTtoMoB
XMMUYECKMX 3NEeMeHTOB. BaneHTHble BO3MOXHOCTU aTOMOB XUMWYECKUX 3N1EMEHTOB.
OneKkTpoHHas Kraccugukaums XAMMYeCKUX 3NEMEHTOB: s-, p-, d-, f-anemeHTbI.

demoHcTpauun

doTtoadhdekt. Mogenu opbutanen pasnmyHon opmebl.

JNabopaTopHbIN ONbIT

HabntogeHne CnekTpoB WCMyCKaHWst U MOIMOLWEHNS COeOUHEHUA XMMUYECKUX
3MIEMEHTOB C MOMOLLBIO CEKTpPOCKoMna.

2.3. Mepuogunyeckumn 3akoH n Neprnoguyeckas cuctema XuMM4YeCKUX 3N1IeMEHTOB
. N. MenpeneeBa

OTKpbITHE nepuogu4ecKkoro 3aKoHa. MpeanocbInku: HaKonneHne
hakTonornM4yeckoro matepuana, padotbl npeawwectseHHukoB (W. B. [lebepenHepa, A. 3.
WankypTtya, k. A. Hbetonengca, J1. KO. Mewnepa), cbe3g xumukoB B Kapricpya,
nuyHocTHble kadvectBa [1. W. MeHnpeneesa. OtkpbiTe O. W. MeHaeneeBbim
lNeprnoagnyeckoro 3akoHa.

Mepuoanyecknn 3akoH U cTtpoeHme atoma. MN3otonbl. CoBpeMEHHOE MOHATUE
XUMUYeckoro anemeHTta. 3akoHomepHocTb . Mosnu. CoBpemeHHast opMynmMpoBka
lMepunogmyeckoro 3akoHa. lNepuoguyeckasi cuctema u cTpoeHme atoma. dusmyeckni
CMbICI NOPSAAKOBOro HOMepa 3f1IeMEHTOB, HOMEPOB rpynnbl U nepunoaa. lNepunoagnyeckoe
W3MEHEHME  CBOWCTB  3fIEMEHTOB: paguyca aToMa; 3HeprMm  MoHM3auuu;
anekTpooTpuuaTenibHOCTU. MPUYNHBI MBMEHEHUS METaNNNYECKUX U HEMETaNINYECKNX
CBOWCTB 3/IEMEHTOB B rpynnax u nepuogax, B TOM 4ucrne 0onblumMx n cBepxOonbLUmX.
3HauveHne [lepuoamyeckoro 3akoHa u [lepuogmyeckon CUCTEMbI  XMMUYECKUX
anemeHTtoB [. V. MeHpgeneeBa Ona pasBUTUA HAYKM U MOHUMaHUA XMMUYECKOW
KapTUHbI MUpa.

JemoHcTpauum

PasnunyHble BapmaHTbl Tabnuubl [NepunognMyeckon CUCTEMBI  XUMUYECKUX
anemeHToB [1. 1. MeHgeneesa. O6pasubl NPOCTbIX BELWECTB OKCUAOB M MOPOKCUO0B
anemeHToB |l nepuoaa.

JTaGopaTtopHbIN ONbIT

CpaBHeHMe CBONCTB MPOCTLIX BELLECTB, OKCMOOB M rMApoKcnaoB anemeHToB
nepuoaa.

2.4. CtpoeHue BewecTBa

MoHATHE O XMMMYECKOM CBA3U. TUMbl XUMUYECKUX CBA3EN. KOBaneHTHas,
WOHHas, MeTannuyeckas u BOAOPOAHas.

KoBaneHTHas xumu4yeckas cBs3b. [1Ba MexaHM3Ma obpa3oBaHusi 3TON CBA3N:
OOMEHHbLIN N AOHOPHO-aKLENTOPHbIN. OCHOBHbIE NapamMeTpbl 3TOro TUna CBA3W: ANMHA,
NPOYHOCTb, Yron CBA3M U BaneHTHbIN yron. OCHOBHbIE CBOMCTBA KOBANEHTHOW CBA3MU:
HaCbILWEHHOCTb, MONAPU3yeMoCTb W  MPOYHOCTb.  INEKTPOoOTpULATENbHOCTE U



Knaccudgukaumsi KoBaneHTHbIX CBA3er MO 9TOMY MpPU3HaKy: MonspHas U HenonspHas
KoBaneHTHble CcBA3W. [loNApHOCTb CBA3M W MOMSPHOCTb  Mosnekynbl.  Cnocob
nepekpbIBaHNSA 3MNEKTPOHHbIX opbutanen n knaccudukaums KOBareHTHbIX CBS3En Mo
3TOMy nMpu3HaKy. KpaTHOCTb KOBareHTHbIX CBS3eM M Krnaccugukauus mx rno 9Tomy
NPU3HaKy: OAWHApPHbIe, [BOWHbIE, TPOWHbIE, MNOSYTOPHbIE. TWMbl KpUCTaNINYECKNX
peweToK y BelwecTB C 3TUM TUMOM CBS3W: aTOMHble U MOJSeKynspHble. dusnyeckune
CBOWCTBa BELWECTB C 3TUMU KPUCTANNTNYECKUMIN peLLETKaMU.

MoHHaa xumunyeckas cBA3b. KpalHun criydan KOBaneHTHOW MONAPHON CBA3W.
MexaHnam o6pa3oBaHUsi WMOHHOW CBA3N. VIOHHbIE KpUCTanmMyeckue peweTkn Wu
CBOWCTBa BELWECTB C TaKNMK Kpuctannamu.

MeTannuyeckaa xumunyeckass cBfi3b. OcoObll TUN XMMWUYECKOW CBA3MN,
CcywlecTByOLWMMA B MeTannax v cnnaeax. Ee otnuumna n cxogcrBo C KOBASIEHTHOW U
NMOHHON cBA3siMK. CBOMCTBA MeTannImMyeckon ceasn. Metannmyeckme Kpuctannmyeckue
pPEeLLIEeTKN N CBONCTBA BELLECTB C TaKMMU KpUCTaniamu.

BopnopopgHas xumuuyeckasa cBA3b. MexaHu3m oOpasoBaHuda Takonm cBA3n. Ee
Knaccudgukaums: MexXMOneKynspHas U BHYTPUMONEKyNsipHad BOAOPOOHbLIE CBSA3W.
MonekynsapHble KpuUCTannuyeckue pelleTkm gns 37oro Ttuna cBasn. duaundeckue
CBOWNCTBa BeLEeCTB C BOAOPOAHON CBA3bID. bronornyeckas ponb BOAOPOAHbLIX CBS3EN B
opraHmsauumn CTpykTyp buononmmepoB. EgnHas npupoaa XMMUYECKUX CBA3EN: Hannime
pasnnyHbIX TUMOB CBA3EN B OAHOM BeLLECTBe, Nepexon O4HOro Tuna CBA3u B APYron n
T. M.

KomnnekcoobGpa3soBaHue. MNoHaTtne o] KOMMMEKCHbIX COeAVNHEHUSAX.
KoopanHaumoHHoe 4ncno komnnekcoobpasoBatens. BHyTpeHHSAss U BHelwHss cdepa
KoMMnekcoB. HoMeHKknaTypa KOMMMEeKCHbIX coeguHeHun. VX sHavyeHue.

demMoHcTpauun

Mopoenu monekyn pasnnuyHon apXmTeKTypbl.

2
Mogenu u3 BO3AOYyLWHbIX LAPOB NPOCTPAHCTBEHHOINO PacMonoXeHus sp-, sp -,

sp3- rMBpuaHbIX opbutanen.

Mopgenu kpuctannmyeckux peweTok pasnuyHoro tuna. Mogenu monekyn OHK n
benka.

JNTaGopaTtopHbIe onbIThbI

Bsanmogencteue  MHOroatoOMHbIX  CNUPTOB € (PENIMHIOBOW  XXWOKOCTbLHO.

2+ 3+
KayecTBeHHble peakumn Ha MoHbI Fe™ n Fe .

2.5. Monumepsbl

HeopraHunyeckne nonumepbl. [lonnmepbl — nNpoCTble BelecTBa C aTOMHOW
KpUCTannmMyeckon peLueTkon: annoTponHble BUOOU3MEHeHUa yrnepoga (anmas,
rpacouT, KapbuH, dynnepeH, B3aMMOCBA3b Mbpuansauum opbutanen y artomos
yrnepoga C NPOCTPaHCTBEHHbIM CTPOEHUEeM anfoTPOmnHbIX MOAUMMKaLMIA), ceneH U
Tennyp UenoyYyeyHoro cTpoeHus. [lonumepbl — CROXHble BewecTBa C aTOMHOW
KpUCTannmMyeckon pelueTkomn: KBapl, KpeMHe3eM (ONOKCUOHbIE COeAMHEHUS KPEMHUS),
KopyHA (OKcua antoMuHUS) U antoMocunukaTbl (NoneBbie LnaTthl, CrA4a, KaoNuH).
MuHepanbl n ropHble nopoapl. Cepa nnactuyeckasd. MnHepanbHoe BONOKHO — acbecT.
3HayeHne HeopraHUYecknx MPUPOAHbLIX MONMMEPOB B (POPMUPOBAHUN OAHOW U3
reonornyecknx obono4vek 3emnun — nurtocgepsl.

OpraHuyeckue nonmmepbl. CNocobbl MX NOMyYEHUS: peakumm noamMepusasmm
N peakumn nonvkoHgeHcaumn. CTpyKTypbl MOMMEPOB: NMHENHbIE, Pa3BETBIEHHbIE U
NpoCTpaHCTBEHHble.  CTPYyKTypuMpOBaHWE MOMMMEPOB:  BYJfIKAHM3aLMA  KaydyKOB,
AybneHne 6enkoB, oTBeEpPXXAEHNE NONMKOHAEHCALMOHHBIX MOMMEPOB.
Knaccudvkaumna nonumMmepoB no pasfiyHbIM NpuU3Hakam.

OemoHcTpauun



Konnekumn nnactmacc, Kay4yykoB, BOJSIOKOH, MWHEPANIOB W TFOPHbIX MOPOA.

MwnHepanbHOe BOMOKHO — acbecT — 1 U3genusa u3 Hero.

Mogaenu monekyn 6enkos, AHK, PHK.

NNaGopaTtopHbIe onbIThbI

OsHakomneHne c¢ obpasuamu nracTMacc, BOSIOKOH, KaydyKOB, MUHEpanoB W
FOPHbIX MOPOA.

lMpoBepka nnactMacc Ha  3MEeKTPUYECKYID  MPOBOAMMOCTb, FOPHYECTb,
OTHOLLUEHME K pacTBOpaM KWUCMNOT, uwenoven n okucnutenen. CpaBHEHME CBOWCTB
TepPMOPEAKTUBHLIX 1 TEPMONNACTUYHbIX NracTMacc. NonyyeHne HUTEN M3 KanpOHOBOW
unun naecaHoBow cmonbl. OBHapyxeHne xrnopa B NOMBUHUNXITOPUAE.

2.6. [ucnepcHble cUcTemMbl

NMoHATMEe O AucnepcCHbIX cuctemax. Knaccudukaumss UCNEPCHbIX CUCTEM B
3aBMCUMOCTW OT arperaTHOro COCTOSIHUS OUCNEPCUOHHON cpeabl U AncnepcHon gasbl,
a Takke Mo pasmepy ux yactuu. 'pyboancrnepcHble CUCTEMbI: AMYNbCUM U CYCNEH3UN.
ToHkoancnepcHble CUCTEMBI: KONNouaHble (3071 U renn) u UCTUHHbIE (MONEKyNspHbIE,
MOMEKYNISAPHO-MOHHbIE U WOHHbIE). AddekT TuHaansa. Koarynsums B KOMMOMAHbLIX
pactBopax. CuHepesunc B rensx.

3HayeHMe [OUCNEPCHbLIX CUCTEM B XWUBOW U HEXUBOW npupoae w
NPaKTU4YECKOMN XN3HU YeroBeKa. OMyfbCUN U CYCNEH3NN B CTPOUTENBCTBE, NULLEBON
N MeAULMHCKON MNPOMBILINIEHHOCTN, KOCMeTuKe. buonormyeckme, MeguumHCKME W
TEXHOMormyeckne 30nu. 3HayeHuMe rener B OpraHM3aumm XMBOW  MaTepum.
Buonornyeckne, nuwesble, MeguUMHCKME, KocMmeTudeckume renn. CuHepesnc Kak
dhakTop, onpeaensiowmi CpoK rogHOCTM NPOAYKUMM Ha ocHoBe renen. CBepTbiBaHMe
KpOBW Kak BUONOrMyeckmin CUHepEe3unc, ero 3Ha4yeHume.

demMoHcTpauun
Buabl AMCNepPCHbIX CUCTEM U UX XapaKTepHble NPU3HaKu.
[MpoxoxaeHne ny4a cBeTa 4Yepe3 KOMnouaHble W UCTUHHbIE pacTBOpbl (3dpdekT
TuHgans).

JNTaGopaTtopHbIe onbIThbI

Mony4eHue cycneH3nn cepbl U KAHNUONN.

[MonyyeHne amMynbCMM pacTUTENbHOrO Macna u 6eHsona.

Mony4deHue 30ns kKpaxmana. [NonydeHue 3055 cepbl U3 TUOCYNbaTa HaTpus.

2.7. XuMMnyeckume peakumu

Knaccudumkaumsa xuMmyeckux peakuumn B OpraHM4YeCKom U HeopraHM4ecKom
XuMuUKn. [loHATME O Xxumudeckon peakumn. Peakuuun, wuagyume 6e3 n3MeHeHUs
Ka4yeCTBEHHOro CcocCTaBa BeLlecTB: annoTponusaums un wnsomepmsaumsa. Peakuwmw,
noywime ¢ M3MEeHeHMEM COCTaBa BeLLEeCTB: MO YUCIYy M XapakTepy pearupylowmx u
oOpasylLmxca BELLECTB (pasfoXeHusl, COEOVHEHUS, 3amelleHusi, obmeHa); no
N3MEHEHWIO CTENeHen OKUCNEHUS 3NEMEHTOB (OKUMCIUTENbHO-BOCCTAHOBUTENbHBLIE U
HEOKNCIIUTENbHO-BOCCTAHOBUTESbHBIE peakuun); no TennoBoMmy 3dEKTY (IK30- wu
aHOoTepMuyeckme); no dase (roMo- U reTeporeHHbIe); NO Ha- nNpaBneHuto (obpaTumbie
N  HeobpaTMmble); MO  WUCMONb30BaHMIO  KaTanmsaTopa  (kaTtanuTudeckue wu
HeKkaTanuTuyeckue); No MexaHnsmy (pagukanbHble, MONEKYNSPHbIE U NOHHBIE).

BepoATHOCTbL NpPOTEKaHMA XUMUYECKUX peakuun. BHyTpeHHAs aHeprus,
3HTanbnusa. TennoBon 3(PMEKT XMMUYECKUX peakuun. TepMoXumMmnyeckne ypaBHEHUS.
CrangapTHas aHTanbnus peakumn 1 obpasoBaHusa BelwlectB. 3akoH . WN. ecca n ero
cnencTeus. QHTPONUS.

CKOpOCTb XMMMYECKUX peakummn. lNoHsaTMe o ckopocTu peakumi. CKOpOCTb
rOMO- M reTeporeHHOM peakumn. JHeprua aktusauun. PakTopbl, BAMSKOLWME Ha
CKOpPOCTb XMmuyeckon peakuuu. [lpupoga pearvpyrownx BelwecTs. Temnepartypa



(3akoH BaHT-Todbda). KoHueHTpauus. KaTtanusatopbl W Katanma: TrOMO- U
reTeporeHHbl, MX MexaHu3Mbl. PepMeHTbl, WX CpaBHEHWE C HeopraHWYecKUMM
KaTanusatopamun. 3aBUCMMOCTb CKOPOCTU peakuui OT NOBEPXHOCTU COMPUKOCHOBEHUS
pearnpyroLnx BELLECTB.

O6paTMMOCTb XMMUYECKUX peaKkuun. Xumuyeckoe paBHoBecue. [oHATNE O
XMMWYECKOM paBHOBECUW. PaBHOBECHbIE KOHUEHTpauun. JAMHAMUYHOCTb XUMUYECKOrO
paBHoBecusi. DakTopbl, BAUAKOLWME Ha CMELLEHNE pPaBHOBECUS: KOHLEHTpauus,
AasneHue, Temnepartypa (npuHuun Jle WaTense).

demMoHcTpauun

lMpeBpalueHne kpacHoro ocdopa B benbin; kncrnopoga B 03oH. Mogenu 6ytaHa
n n3obyTaHa.

MonyyeHne kucnopoga W3 nepokcupga Bogopoda M BOAbl,  Aervapatauns
aTaHona. Llenoyka npeBpalleHnin; CBOMCTBA YKCYCHOW KUCAOTbI, peakuun, nayume c
obpasoBaHneM ocafka, rasa v BOAbl; CBOWCTBA MeTasfoB, OKACIMEHWe anbgernja B
KMCIOTY 1 cnupTa B anbgerna.

Peakumn ropeHus; peakumm 3HOOTEPMUYECKME HA NpUMepe  peakumm
pasnoXeHus (3TaHona, KanMmMHON cenuTpbl, BuxpomaTa aMMOHUS) N IK30TEPMUYECKNE
Ha npumepe peakuun coeguHeHus (obecuBeymBaHne OpPOMHOM BOAbI M pacTBOpa
nepmaHraHaTta Kanusi 3TUNeHoMm, ralieHme n3BecTn n ap.).

B3sanmopencreme UuHKa ¢ pacTBOpaMy COMSIHOM U CEPHOW KUCINOT MpU pasHbIX
TemnepaTtypax, pasHbIX KOHLEHTpaUuMsiX CONSIHOM KUCMOThbl; pas3noXeHue nepokcuaa
Kucrnopoga c nomouibio okcnaa MapraHua (IV), katanasbl CbIpOro Msica U CbIporo
KapTodoensi.

B3aumogencreme uUMHKa pasnuMyHOM NOBEPXHOCTWU (NOPOLUKA, MbIfW, rpaHyn) C
KMCMOTOWN.

Mopaenb «KUMALWEero crosa.

CwmellieHne paBHOBECHUS; OMbINIEHME XUPOB, peakunn aTepudukaLmn.

3aBMCUMOCTb CTEMNEHWN 3NEKTPONUTUYECKON OUCCoUnaumnmn YKCYyCHON KMCROTbl OT
pa3baBneHus.

CpaBHeHue ceoncts 0,1 H pactBOpOB CepHOM 1 CEPHUCTON KUCIIOT; MypaBbUHOM
N YKCYCHOW KUCIIOT; MOPOKCUAO0B NINTUSA, HATPUSA U Kanus.

JNTaGopaTtopHbIe onbITbI

MonyyeHne Kkucnopoda pasnoXeHMeM nepokcuga Bogopoga U (Mnu)
nepmaHraHarta Kanus.

Peakunn, ngywme c obpasoBaHnem ocagka, rasa unu Bofbl Ansi OpraHNyeckux u
HeopraHM4yecknx KUCcnor.

2.8. PactBOpHGI

NMoHaTMe o pacTBOopax. DusMKo-xMMMYECKad npupoaa pPacTBOPEHUA WU
pactBopoB. Bsaumopgenctsme  pactBopuTeNns M PacTBOPEHHOro  BellecTsa.
PactBopumocTb BelecTB. Cnocobbl BbipaXXeHUsS KOHLLEHTpaumMmM pacTBOpPOB: MaccoBas
[0nsi pacTBOPEHHOro BewecTBa (NpoueHTHas1), MonspHas.

Teopusa anekTponutMyeckom Auccoumaumu. MexaHusm pguccoumaumm
BELLECTB C pasnUYHbiMM TUNAMU XUMUYECKUX CBsA3en. Bknag pyccKMX y4yeHbiX B
pa3BuTMe npeacrtaeBneHMn 06  anekTponuTudeckon  auccoumauun.  OCHOBHble
MONOXEHUA TEOPUN JNEKTponuTUYeckon aumccoumaumm. CTeneHb 3NeKTPONUTUYECKOM
anccoumaunmn n baktopbl ee 3aBUCMMOCTU. CUnbHbIE N CpefHMEe SNEKTPONUTHI.
Ouccoumauma Boabl. BopopogHbii  nokasatens. Cpega BOAHbIX — pacTBOPOB
anekTponutoB. Peakumm obmeHa B BOOHbIX pacTBOpax f1eKTPOIMTOB.

f'mpaponus kak o6MeHHbIN npouecc. HeobpaTUMbIN rTMOPONM3 OPraHNYECKnX m
HEOpPraHN4YeCckMX COEOUHEHUA W ero 3Ha4YeHne B MNPaKTUYECKOW [OeATenbHOCTU
yenoseka. O6patumbin rugponuns conen. CTyneHyaTbii rmgponua. [lpakTnyeckoe
npumMeHeHne rugponusa. [mnoponus opraHnyeckux BewectB (OenkoB, >KUPOB,



yrneBoaoB, nonvHykneotnaoB, AT®) n ero Guonornyeckoe n NpakTuyeckoe 3HayveHue.
OwmbineHuve xnpos. Peakums atepudukaymm.

demMoHcTpauun

CpaBHeHMe 3reKkTponpoBOAHOCTM  PacTBOPOB  anektponutoB. CwmelleHue
paBHOBeCust anuccouunaumm crnabblx KUCMOoT.

MHOukaTopbl U M3MEHEHWE WX OKpacknm B pasHbiX cpedax. CepHOKUCIbIN U
dpepMeHTaTUBHbIN MMOPONnN3 yrineBoaoB.

'mpoponn3 kapboHaToB, CynbdaToB W CUMUKATOB LWESIOYHbIX MeTasos;
HUTPAaTOB CBMHLIA UIK LMHKA, XJlopyaa aMMOHUS.

NabopaTopHbIN oNbIT

Xapaktep guccoumauunm pasnmnyHbiX rmapoKCUaoB.

lNMpakTnyeckoe 3aHATHE

[MpuroToBneHne pacTBOPOB pasfiMYHbIX BUOOB KOHLEHTPaLUW.

2.9. OKMCnUTeNnbHO-BOCCTAaHOBUTENbHbIE peakuun. ANeKTPoXnMmmyeckme
npouecchl

OKMcnNUTenbHO-BOCCTaHOBUTENbHbIE  peakuuMu. CTeneHb  OKUCMEHMS.
BocctaHoButenn wu  okucnutenn. OKucneHMe W BOCCTaHOBNeHue. BaxHenwmne
OKMCNUTENU N BOCCTaHOBUTENW. BoccTtaHoBuTENbHbIE CBOMCTBA METamNNoB — NPOCTbIX
BewectB. OKUCNUTENbHbIE N BOCCTAHOBUTENbHbIE CBONCTBA HEMETAINOB — MPOCThIX
BellecTB. BoccraHoBUTENbHbIE CBOWCTBA BeELLECTB, 0Opa30BaHHbLIX 3MeMeHTaMn B
HU3wWen (oTpuuartesnbHON) cTteneHn okucneHust. OKuMcnuTenbHble CBOWCTBA BELLECTB,
obpasoBaHHbIX 3dNnemMeHTamu B BbICLUEN (MONOXUTENBHOMW) CTENEHN OKUCIEHUS.
OkucnutenbHble U BOCCTAHOBUTENbHbIE CBOWCTBA  BeLLECTB, 0OpasoBaHHbIX
3fieMeHTaMn B MPOMEXYTOYHbIX CTEMEHSX OKUCIIEHNS.

Knaccudmkaumsa okucnutenbHO-BOCCTAaHOBUTESNbHbLIX peakuun. Peakuun
MEXaTOMHOIO M MEXMOSEKYNSPHOIO  OKUCNEHUS-BOCCTaHOBMEHUsS.  Peakuuu
BHYTPUMOIEKYNSAPHOMO  OKUCINEHUS-BOCCTAHOBMNEHNA.  Peakumm  caMOOKUCHEHUS-
CaMOBOCCTaHOBIIEHUA (OUCNPONOPLNOHMPOBaHUS). MeToabl COCTaBNeHUst ypaBHEHUN
OKMCNUTENbHO-BOCCTAHOBUTESbHbLIX peakunn. Metoa anekTpoHHoro 6anaHca. BnusaHue
cpenbl Ha NPOTEKaHNE OKUCIIUTENbHO-BOCCTAHOBUTENbHbIX NPOLLECCOB.

XuMnyeckme UCTOYHUKMU TOKa. ONEeKTPOAHble noTeHumansl. Psag ctaHgapTHbIX
3MEKTPOAHbIX MNOTEHUMANoB (3MIEKTPOXMMUYECKUA PSAg  HaMNpPsKeHWA  MeTansnos).
FanbBaHU4YeCKME 3NEMEHTbl U NPUHUUNLI UX paboTbl. CocTaBneHne ranbBaHUYECKUX
anemeHToB. OO6pasoBaHME ranbBaHUYECKMX Map MpU  XUMUYECKMX MpoLeccax.
[[anbBaHU4YECKME 3IMIEMEHTbI, NMPUMEHSIEMbIE B >KWU3HW: CBUHLOBAsi aKKyMynaTOpHas
Oarapes, HUKeNb-kaaMueBble 6aTapeun, TONIMBHbLIE ANTIEMEHTDI.

AneKTponu3 pacnnaBoB U BOAHbIX PacTBOPOB 3MeKTponuToB. [lpouecchl,
npoucxogawme Ha kKaTode M aHode. YpPaBHEHUSA INEKTPOXMMUYECKMX MPOLIECCOB.
OneKkTponn3 BOAHbLIX PAaCTBOPOB C MHEPTHLIMU 3MEKTpoAaMu. ONEKTPONn3 BOAHbLIX
pacTBOPOB C pacTBOPMMbIMM AriekTpoaamu. [pakTuyeckoe NnpMMeHeHne anekTponmaa.

JemoHcTpauum

BoccTtaHoBneHne guxpomata kanus umHkoMm. BocctaHoBnenume okenga meam (1)
yrnem 1 Bogopoaom. BocctaHoBneHue auxpomaTta Kanus 3TUMAOBbIM - CMIMPTOM.
OkucnuTenbHble CBOMCTBA a30THOM KUCMNOTLI.

OkucnutenbHble CBOWCTBA AuXpomaTa Kanus. [anbBaHMYECKME 3SMEMEHTbI U
barapenkn.

OnekTponua pacteopa xnopuaa meam (11).

JNTa6opaTtopHbIe onbIThbI

B3aumogencrtene meTtannoB ¢ HEMeTannamm, a Takke C pacTBOpaMum COMen m
pacTBOpaMu KMCHOT.

BaanmogencTesne cepHom U a3oTHOW KUCIIOT C Mefblo.



OkncnutenbHble CBOUCTBA nepmMaHraHarta Kanua B pa3finyHbIX cpeaax.

2.10. Knaccudmkauus BewecTB. [pocTbie BewecTBa

Knaccudumkauma HeopraHmyeckux BewecTB. [1pocTblie U CNOXHblEe BeLeCTBa.
Okenpbl, wnx Knaccuukauus. [Mapokcuabl (OCHOBaHUS,  KUCNopoacodepXaline
KMCNOTbI, amoTepHble rmapokcuabl). KucnoTbl, nx knaccudukauyms. OCHoBaHWUA, UX
knaccudpukaumsa. Conun cpegHme, KUCnble, OCHOBHbIE U KOMMSIEKCHbIE.

MeTannbl. NonoxeHne meTannoB B NepuUoOaANYEcKOn cucteme M 0COBEeHHOCTU
CTpoeHns ux aTtomoB. [lpocTble BewecTtBa — MeTansbl: CTPOEHUE KPUCTansoB U
MeTannuyeckas xummudeckasa cBssb. OOwimne usnyeckne ceBoncTBa MeTanfoB U UX
BOCCTaAHOBUTESbHbIE CBOWCTBA: B3aMMOAEWCTBME C HemeTannamu (KUCNopoaomM,
ranoreHamu, cepown, a3oTOM, BOAOPOLOM), BOAOW, KUCNOTaMu, pacTBOpamMu COMewn,
opraHMyeckMmmn BewlectBamu (cnvptamu, ranoreHankaHamu, eHorioMm, Kucnotamu),
wenovamu. Okenabl 1 rMAPOKCMAbl MeTanoB. 3aBUCMMOCTb CBOMCTB 3TUX COeANHEHWUI
OT CTeneHen OKUCMEHUs MeTannoB. 3HadYeHue MeTannoB B MNpUpoae W XKU3HU
OpraHn3moB.

Koppo3ns metannoB. [loHATne  kKoppo3un. Xumuyeckast  Koppo3usi.
AnekTpoxnmmyeckas kKoppoausi. Cnocobbl 3amnTbl METANIOB OT KOPPO3UM.

O6wme cnocobbl nonyyeHusa metannoB. Metannsl B npupoge. Metannyprus
N ee BuAbl: NUPO-, TMOPO- W JNEeKTpoMeTannyprus. ONEeKTponu3 pacniaBoB U
pPacTBOPOB COEANHEHU METANOB M €ro NpakTuyeckoe 3HavyeHue.

HemeTtannbl. [lonoxeHne HemeTtannoB B [lepuogndeckon  cucteme,
OCODOEHHOCTUN CTPOEHUA NX aTOMOB. QNEKTPOOTPULLATENBHOCTD.
bnaropogHble rasbl. OnEKTPOHHOE CTpOoeHWe aTomMoB 6fiaropoAdHbIX rasoB M
OCODEHHOCTU UX XUMUYECKUX W (PU3MYECKMX CBOWCTB. HemeTtannbl — npocTbie
BewecTBa. VIx aToMHOe M MoOnekynsapHoe cTtpoeHue ux. Annotponus. Xumuyeckue
cBonctBa HemeTtannoB. OKUCNUTENbHbIE CBOWCTBA: B3aMMOAEWCTBME C MeTannamu,
BOLOPOAOM, MEHEE 3EKTPOOTpULATENBHBIMA HEMETANNaMNU, HEKOTOPbIMU CIIOXHbBIMN
BelwlecTBaMn. BoccTaHOBUTENbHbIE CBOMCTBA HEMETasNIOB B peakumax C¢ pTopom,
KMCOPOOOM, CrIOXHbIMM  BeELLecTBaMM — OKUCIIUTENAMM (230THOM WU CepHou
Kncnotamu v gp.).

demoHcTpauum

Konnekuusi  «Knaccudumkauus  HeopraHudeckmx Belwlects» UM obpasubl
npeacrtaBuTenen Krnaccos.

Konnekuusi  «Knaccudoukaumsi  opraHM4eckmx  BewectB» W obpasubl
npeactaBuTenen Krnaccos.

Mogenu Kpuctannnmyeckux peLLeTok MeTarnsos.

Konnekuuna metannos ¢ pasHbiMU (OU3NYECKMMU CBOUCTBaAMMW.

B3aumogencremne nutua, HaTpus, MarHUa 1 xenesa C KUCIOPOAOM; LENOYHbIX
MeTansnoB C BOAOW, crnvpTamu, PeHONOM; LIMHKa C pacTBOpaMu COMAHOM U CEPHOM
KMCMOT; HaTpuUs C CEPON; artoMUHUSA C MOLOM; Xefnesa C pacTBOPOM MEOHOro Kyrnopoca;
antoMUHUS C pacTBOPOM €4KOro HaTpa.

Okenapbl U rmapokeuabl Xxpoma.

Koppoaus meTannos B 3aBUCUMOCTM OT YCIOBUN.

3awmTa meTannoB OT KOpPPO3un: 06pasLbl «HEPXKABEEKY, 3aLMTHbIX MOKPbITUNA.
Konnekuwus pya.

OneKTponn3 pacTeBOpPOB COJEMN.

Mogenun KkpuctannuMyeckux peweTok noaa, anmasa, rpadpwuta. Annotponus
doocdpopa, cepsbl, Kucnopoaa.

BsanmopgencTesue Bogopona ¢ KUCNOPOAOM; CyPbMbl C XSTOPOM; HATpUS C NOLOM,;
Xnopa C pacTBOpoM Opomuaa Kanus; XIOpPHOM UM CEepOBOL4OPOLAHOM  BOAbI;
obecuBeunBaHne 6POMHON BOAbI STUIIEHOM UMK aueTUIIEHOM.



NNaGopaTtopHbIe onbIThbI

OsHakomneHve ¢ obpasuamm npeacTaBuUTENEn KIacCoB  HEOPraHUYecKmnx
BewectB. OsHakomneHve ¢ obpasuamun npencrTaBuTENEN KNacCoB OpraHNU4ecKmx
BeLLeCTB.

O3sHakomsieHne ¢ Kosnnekumnen pya.

[MonyyeHue kucropoaa n ero cBOMCTBA.

lMonyyeHne Bogopona 1 ero CBOUCTBA.

lMonyyeHne nnacTU4eckon cepbl, XMMUYECKNE CBONCTBA cepbl. Bsaumogencreme
MeTarnsnoB C pacTBopamMu KUCAOT U CONen.

CeowncTBa yrns: agcopbumMOHHbIe, BOCCTaHOBUTESNbHbIE.

B3aumogencrteme UMHKa WK aniOMUHUS C pacTBOpaMu KUCAOT U LLEroYen.

OkpalwmBaHMe nrnamMeHu KaTMOHaMWM  LWESNOYHbIX U WerovYHO3eMerbHbIX

MeTannos.

2.11. OCHOBHbIe Knaccbl HeopraHU4eCKMx n opraHM4YeCKUx coegnHeHNn

BopopoaHble coeauHeHuss  HemeTannoB. [lonyyeHne ammmaka w
XflopoBo4oOpoAa CUMHTE30M M KOCBEHHO. dusmyeckme csonctBa. OTHOLLIEHME K BoOAe:
KMCNOTHO-OCHOBHbIE CBOWCTBA.

Okcnabl M aHrmMapuabl KapOboHOBLIX KucnoT. Heconeobpasywwme wu
coneobpasytuwme okenabl. KucnoTtHble okcuabl, ux ceonctBa. OCHOBHbIE OKCUAbI, WX
ceBonctBa. AMAQOTEPHbLIE OKCUMAbI, WX CBOWCTBA. 3aBUCMMOCTb CBOWCTB OKCUOOB
MEeTannoB OT CTeneHn OKUCAEHUsA. AHrMapuabl KapOOHOBBLIX KUCIOT Kak aHanoru
KMCMOTHBIX OKCUAOB.

Kucnotbl opraHuyeckune un HeopraHu4veckume. Kucnotbl B CBeETe Teopumn
anekTponutuyeckon auccoumaumn. Kmcnotel B cBeTE NPOTONIMTUYECKON TEOPUMN.
Knaccudumkauuss opraHM4eckux um HeopraHmdeckmx kmcnot. OOwme CBOWCTBA KUCIIOT:
B3aUMOAENCTBME OPraHNYECKNX N HEOPraHMYECKNX KACIIOT C MeTarnnamMmum, OCHOBHbIMU U
aMOTEPHBLIMM OKCMAAMM U TMAPOKCMAAMMU, CoNnamu, obpasoBaHme CrOXHbIX 3COUpPOB.
OcobeHHOCTM CBOMCTB KOHLEHTPUPOBAHHOW CEPHOM N a30THOW KMCHOT.

OcHoBaHusA opraHnyeckue U HeopraHumyeckue. OCHOBAHUSA B CBETE TEOpPUU
anekTponutudeckon amccoumnaumm. OCHOBaHMSI B CBETE MNPOTONUTUYECKON TEOPUM.
Knaccudgukauus opraHMy4ecknx m HeopraHM4Yeckux OCHOBaHUN. XMMuMyeckme CBOWCTBA
LenoyYyen u HepacTBOPUMbIX OCHOBaHuW. CBoncTBa 6GECKMUCIOPOAHbIX OCHOBaHWUN:
aMmuaka u amnHoB. B3aMMHoe BnMsiHMe aTOMOB B MOSIEKYSEe aHUNnHa.

AmdoTepHble opraHMyeckme U HeopraHuyeckue coeguHeHusi. AMoTepHble
OCHOBaHuA B CBETE NPOTONUTUYECKON Teopmun. AMGPOTEPHOCTbL OKCUAOB U MAPOKCUO0B
nepexoaHbIX METasnoB: B3aMMOLENCTBUE C KUCNOTaMU U LLEeNIoYaMu.

Conu. Knaccudumkaumnsa n xummyeckme csonctea conen. OcobeHHOCTU CBOWCTB
coneun opraHN4ecKknx N HeoOpraHN4YeCKNX KUCoT.

FeHeTM4YecKaa CBA3b MeXAy KraccamMuM OpraHM4YeCKUX U HeopraHMYeCcKux
coeAuvHeHUMN. [loHATME O TEeHEeTUYEeCKOM CBSABM U TEHEeTUYECKMX psagax B
HEeOpraHM4Yeckom U OpPraHMYeckon XMMun. 'eHeTuyeckme psagbl MeTanna (Ha npumepe
Kanbuus n xenesa), HemeTanna (cepbl U KPEMHUS), NEPEXOOHOrO 3fieMeHTa (UMHKA).
eHeTu4eckne psiabl U reHeTU4eckas CBA3b B OpraHndeckon xvmmuun. EguMHCTBO Mupa
BELLECTB.

JemoHcTpauum

Konnekuun KUCNOTHBLIX, OCHOBHbIX M aMdOTEPHbIX OKCUAOB, AEMOHCTpaUusa ux
CBOWCTB.

B3aumogencrteme KOHUEHTPMPOBAHHbLIX A30THOM W CEPHOW KUCMOT, a TaKke
pa3baBneHHON a30THOW KUCNOTbI C MeObHO.

Peakuns «cepebpaHoro sepkana» ans MypaBbUHOW KACNOTbI.

B3aumopgenctene pactBopa rvgpokcuaa HaTtpua C  KUMCMOTHbIMM - OKCUaaMu
(okcugom docpopa (V)), amoTepHbIMU rmapokcugamn (rMapoKCUAOM LIMHKA).



B3aumogencrtene ammmaka € Xn0poBOAOPOLAOM WM BOAOW. AHanNormyHo angd
MeTUaMmmnHa.

B3aumogencresne amuHOKMCNOT C Kucrnotamu u wenoyamu. OcyulecTBrieHune
nepexoaos.

NabopaTopHble onbIThbI

[MonyyeHne n cBONCTBA YrNeKkncnoro rasa.

CBoicTBa consiHou, cepHou (pa3baBneHHOM) 1 YKCYCHOWM KUCIIOT.

B3sanmopgencteme rugpokcupa Hatpusa ¢ conamm  (cynbdatom megu (Il) wn
XNOPUAOM aMMOHMUS).

PaanoxeHune rugpokcuga meau.

MonyyeHne un amdoTepHble CBOWCTBA rMApokcuaa anomuHusg. [lonydeHue
XXEeCTKOW BOAbl U N3y4YeHne ee CBONCTB.

YcTpaHeHne BpeMEHHON U NOCTOSIHHOW XECTKOCTU.

MpakTnyeckue 3aHATUA

MonyyeHne xnopoBoaopoda M COMSIHOW KUCMOTbI, MX CBoMCTBa. [lonyyeHue
aMmmuaka, ero CBoucTaa.

2.12. Xumunsa anemeHTOB

S-OneMeHTbl

Bopoopopa. [1BonCTBEHHOE MOMNoOXeHwe BOAOpoAda B MNepuoauUyecKon cucteme.
M3oTonbl Bogopoaa. Tshkenasa soga. OkMcnutenbHble U BOCCTAHOBUTESbHbIE CBOMCTBA
BoJopoda, ero norydeHve n npumeHeHue. Ponb BoOOpoda B XMBOW U HEXMBOW
npupoae. Boga. Ponb Bogbl Kak cpegoobpasyollero BewecTBa KrneTku. JKonorniyeckmne
acneKkTbl BOAOMOMb30BaHWS.

AnemeHTbl IA-rpynnbl. LllenovHble MeTannbl. OOwas xapakrepucTuka
LLENOYHbIX MEeTassioB Ha OCHOBaHuM nonoxeHuss B [lepuogmyeckon cucteme
anemeHtoB [1. . MeHgeneeBa n cTpoeHna atomoB. [lonydeHue, dmsnyeckue wu
XMMUYECKME CBOWCTBA LWEMOYHbIX MeTannoB. KaTWOHbI LUEeNOYHbIX MEeTansoB Kak
Ba)HeNLas xvMmmudeckas dopma MX CyLeCTBOBaHUS, perynsatuBHas posib KaTUOHOB
Kanusa 1M Hatpusa B XmBOW knetke. lNpupoaHble COEAMHEHUA HATPUA U Kanus, KX
3HayeHue.

AnemeHTbl lIA-rpynnbl.  OOwasa XxapakTepucTuka  LLEeNTOYHO3EeMENbHbIX
MEeTanmnoB U MarHMUa Ha OCHOBaHUM NoNoXeHusa B lNepnoamnyeckon cUCTeMe ANIEMEHTOB
O. . MeHpeneeBa n ctpoeHnsa atomoB. Kanbuui, ero nosiydeHue, gusmyeckune u
XMMUYEeCKMe CBOMCTBa. BaxHenwme coeauHeHUs Kanbuud, WX 3Ha4YeHne WU
npumMmeHeHune. Kanbunn B npupone, ero buonormyeckasi ponb.

pP-3neMeHTbI

AnoMuHuUN. XapakTepucTuka artoMUHUST Ha OCHOBaHMM MOJIOXKEHUS B
Mepuogunyeckon cucteme anemeHtoB [1. . MeHgeneeBsa w CTpOeHUst atoma.
MMonydyeHue, du3sndeckMe U  XMMUYECKME CBOMCTBA altoMuHuS. BaxHenwwme
COeOVHEHNS anlMUHUS, WX CBOWCTBA, 3HA4yeHWe u npumeHeHue. [lpupoaHbie
COeaVHEHNS antoMUHUS.

Yrnepoa v kpemHun. O6Lan xapakTepuctmka Ha OCHOBaHUM UX MOSNOXEHUS B
Mepuogunyeckon cucteme . . MeHgeneeBsa n ctpoeHna atoma. [lpocThle BellecTBa,
obpasoBaHHble 3TUMM anemeHTamu. OKcuabl U rMapoKcuabl yrrnepoga W KPeEMHUS.
BaxHenwwme conm yronbHOM 1 KpeEMHUEBOW KMCNOT. CunukaTHas NPOMbILLIIEHHOCTb.

ManoreHbl. O6Wasa xapakTepucTmka rafrioreHoB Ha OCHOBAHUN NX MOSNOXEHUS B
Mepuoguyeckon cucteme anemeHtoB [1. . MeHgeneeBa M CTPOEHUSI aTOMOB.
[[anoreHbl — nMpoCTble BeLlecTBa: CTPOEHWE MOSNeKyrn, XuUMUYeckne CBOWCTBA,
nonyyeHne ”n npuMeHeHue. BaxHenwmne coeaguHEHUst ranoreHoB, WX CBOWCTBA,
3HayeHue 1 npumeHeHue. ["anoreHsl B npupoge. buonornyeckas ponb ranoreHoB.

XanbkoreHbl. O6wWaa xapakTepucTUKa XanbKOreHOB Ha OCHOBaHUM  UX
nonoxeHna B [lNepuogmyeckon cucteme anementoB . N. MeHgeneeBa n CTpoeHUs



aTomoB. XarnbkoreHbl — nMpocTble BelwectBa. Annotponus. CTpoeHWe Monekyn
annoTponHbIX MoanUKauun n nx cBomcTea. lonyyeHne n npumeHeHue Kucropoda u
cepbl. XanbKoreHsl B npupoae, nx buonornyeckas porsb.

AnemeHTbl VA-rpynnbl. ObLiaa xapakTepuctuka areMeHTOB 3TOW rpynnbl Ha
OCHOBaHuK nx nonoxeHus B Nepunogndeckon cucteme anemenHTos . N. Mengeneesa u
CTpoeHuss atomoB. CTpoeHWe Mosiekynbl asoTa W annoTPOMHbIX MogudUKaLnin
docgopa, uX duU3NYECKME U XMMUYECKMEe CcBoncTBa. BogopoaHble coeauHeHus
anemeHToB VA-rpynnbl. Okcnabl a3oTta U pocdopa, COOTBETCTBYOLWIMNE UM KUCIOTHI.
Conn atmx kmcnoT. CBOMCTBa KUCNOPOAHLIX CoeAMHEeHW as3oTa u docdopa, Ux
3Ha4vyeHne n npumMmeHeHune. A3oT 1 pocop B Nnpupoae, nx buonornyeckasa porsib.

AnemeHTbl IVA-rpynnbl. Obuwasa xapakTepucTuka 35IEMEHTOB 3TOM rpynnbl Ha
OCHOBaHUK nx nonoxeHus B NMepunoanyeckon cncteme anemenTos . N. Menageneesa u
CTpPOEeHNsa aToMOB. Yrrepoa u ero annotponud. CBOMCTBa annoTponHbIX Moaudukaumin
yrnepoga, ux 3HadeHue n npumeHeHue. Okeuabl U rMOpoOKCUabl yrnepoga U KpemHus,
nx xumumdeckune csomnctBa. Conu yronbHOM N KPEMHUEBBIX KUCIOT, UX 3Ha4yeHue W
npumeHeHune. [lMpupogoobpasyolias ponb yrnepoga Ans XUBOWM UM KPEMHUSA AONS
HEXNBOW Npupoabl.

d-OnemeHTbI
OcobeHHocTn cTpoeHusi atomoB d-anemeHToB (IB-VIIIB-rpynn). Meab, UWHK, XpoMm,
Xeneso, MapraHel Kak NpocTble BellecTBa, ux usnyeckne n XxuMmieckme CBOMCTBA.
HaxoxageHne aTux MeTanmnoB B npupoae, Ux nonyyeHue u 3HadeHune. CoeanHeHus d-
3M1EMEHTOB C PasfM4YHbIMK CTEMEHSIMU OKUCNEHUS. XapaKTep OKCMAOB M MMMAOPOKCMOO0B
3TUX 3MIEMEHTOB B 3@aBUCMMOCTM OT CTEMNEHU OKUCIEHNA MeTanna.

demMoHcTpauun

Konnekuun npocTbiX BewecTB, 0Opa3oBaHHbIX 3feMeHTaMn  pPasfnyHbIX
3NEKTPOHHbIX CEMENCTB.

Konnekuun MnHepanos 1 ropHbIX Nopoa.

[Mony4eHue annoTponHbIX Mogudukaumn Kncnopoaa, cepbl, poccopa.

XnmMmnyeckme CBOMCTBA BOOOPOAA, KUCopoda, cepbl, dpocdopa, ranoreHos,
yrnepoga.

Okecnpbl cepbl, a3oTa, yrnepoda, >Xenesa, MapraHua, mMeau C pasfivyHbIMU
CTEMEHAMM OKUCIIEHUS, UX CBOMCTBA.

M'mppokcmabl cepbl, XpOMa, MapraHua, Xenesa, mMegu, antOMUHUSA U LIKMHKA, WX
nosiy4eHne n XMMmn4eckne CBOMCTBA.

JNTaGopaTtopHbIle onbIThbI

M3yyeHne cBOMCTB NPOCTbIX BELLECTB U COEANHEHNI S-3NIEMEHTOB.

M3yyeHne cBOMCTB NPOCTbIX BELLECTB U COEANHEHNI P-3SIEMEHTOB.

M3yyeHne cBOMCTB NPOCTbIX BELLECTB U COeANHEHNIN d-351IEMEHTOB.

MpakTnyeckue 3aHATUA
[MonyyeHne rmapokcMaoB antoMUHUA U LMHKA; UCCregoBaHMeE Ux CBOMCTB. NonyyeHne n
nccrnegoBaHMe CBOMCTB OKCUOOB cepbl, yrrepoaa, pocoopa.

2.13. XumMua B XXU3HU obOLLuecTBa

XvMna v npomu3BOACTBO. XMMMYECKAsi MPOMBILNEHHOCTb U XMMWUYECKUE
TexHonormn. Cbipbe ONA  XMMWUYECKOW NpOMbIWNEHHOCTM. Bogoa B xumuyeckon
NPOMbILUIIEHHOCTU. JHEeprus Ans XMMUYECKOro npou3BOACTBA. HayuyHble npuHUMNbI
XMMUYECKOrO MPOM3BOACTBA. 3awuTa OKpyXaluwen cpedbl M OxpaHa Tpyda npu
xnmuyeckom  npousdsoactee. OCHOBHbIE CTagum  XMMWYECKOrO  MPOM3BOACTBA.
CpaBHeHne NpoM3BOACTBa aMMmUaka u MeTaHona.

XuMna B CeNbCKOM XO3AMCTBE. XMMM3aUUsA CENbCKOro XO3sMCTBa U ee
HanpaBneHusi. PacTteHns n noysa, NOYBEHHbIN MOrMOLALWNIA KOMNNEKC. YaobpeHus n
nux knaccudpukauma. Xumumyeckme cpeactsa  3awmTbl pacTeHun. OTpuuaTernbHble



nocneacTBuss  MNPUMEHEHUsT NecTuumagoB W 6opbba C  HUMK. Xumusaums
>KUBOTHOBOACTBA.

XumMmnsa u akonorusi. XuMMYecKoe 3arpsisHeHue okpyxatwulen cpegbl. OxpaHa
rmagpoccepbl  OT  XMMWUYECKOro 3arpsaAsHeHusi. OxpaHa no4yBbl OT  XMMWYECKOro
3arpsasHeHnda. OxpaHa aTMocdepbl OT XMMUYECKOro 3arpsisHeHusi. OxpaHa donopbl n
drayHbl OT XMMUYECKOTO 3arpsi3HEeHUs. BUOTEXHOMOrMS U reHHast HXeHepust.

XnMns M noBceaHeBHas XWU3Hb uvenoBeka. [omawHaa anteka. Mowwme u
yuctawme cpeactea. Cpeacrea 60pbObl ¢ ObITOBBIMM HacekoMbIMW. CpeacTBa NMYHON
TMriMeHbl WU KOCMEeTUKW. Xumua u  nuwa. MapkmpoBkM ynakoBOK MULLEBLIX W
rMMrMeHNYecKmUxX NPoAyKTOB N YMEHUE UX YNTaTb. DKOMOMNS Xunuwia. XMMnUS U reHeTuka
yernoseka.

demoHcTpauun

Mogenn nponsBoacTBa CEPHOM KUCIOThbl M ammuaka. Konnekuma ygobpeHunin u
necTuunaos.

O6pasubl cpeacTs ObITOBOM XMMUM N NIEKAPCTBEHHbIX NpenapaTos.

MpakTn4yeckue 3aHATUA

O3HakomrieHne ¢ Konnekumnen yaobpeHum n necTMumMaos.

Os3HakomneHne c obpasuyamu cpeactB ObITOBOM XUMUN U fNEKapCTBEHHbIX
npenapaTos.

MpumepHbIe TeMbl pechepaToB (A0KNaA0B), MHAUBUAYASNbHbIX MPOEKTOB

o BuoTtexHonorna u reHHasa nHxeHepna — TexHonornn XXI Beka.

. HaHOoTexHoMnormss Kak npuopuTEeTHOE HanpasfeHue pasBuUTUA  Haykm U
npousBoacTea B Poccunckon degepauum.

o CoBpemeHHble MeToabl 06e33apakMBaHns BOAbI.

. AnnoTtponusa meTtannos.

o YKusHb n pesatenbHocTb O. . MeHaeneesa.

. «lMepuoanyeckomy 3akoHy byayliee He rpo3nT paspyLUeHUEM. .. »

. CuHTes 114-ro anemeHTa — TPUyMd POCCUNCKNX (PU3NKOB-SAEPLLNKOB.

o M3oTonbl BOgOpoaa.

. Mcnonb3oBaHue pagnoakTUBHbBIX M30TOMOB B TEXHUYECKMX LIeNsX.

. PeHTreHoOBCKOE M3ry4yeHne n ero NCnonb3oBaHMe B TEXHUKE U MeauLMHe.

. [Mnasma — yeTBepPTOE COCTOSIHWE BeLlecTBa.

. AmopdHbIe BelecTBa B Npupoae, TeXHUKE, bbITy.

. OxpaHa okpyxatowen cpedbl OT XMMUYECKOro 3arpsisHeHud. KonnyecTBeHHble
XapaKTepUCTUKUN 3arpA3HEHUS OKpYy>KaloLLen cpeabl.

. MpumeHeHne TBepOoOro n rasoobpasHoro okcmaa yrnepoga (1V).

. 3almTa 030HOBOrO 3KpaHa OT XMMUYECKOro 3arpAa3HeHNs.

. pyboomcnepcHble CUCTEMbI, WX Krnaccudukauuss W UCMNONb3oBaHWE B
npodeccnoHanbHOW AeATENbHOCTU.

. KocmeTtudeckue renn.

. [MpuMeHeHne cycneHann n amynbCuUn B CTPOUTENBLCTBE.

. MwuHeparbl 1 ropHble NOPOoAbl Kak OCHOBa NiMTocdepsl.

. PacTtBopbl BOKpYyr Hac. Tunbl pacTBOPOB.

. Boaa kak peareHT u cpefa Ansg XMMm4eckoro npotecca.

. KunsHb 1 geatenbHocTb C. AppeHunyca.

. Bknag oOTe4vyecTBEHHbIX Y4YeHblX B pasBUTME TEOPUU  INEKTPOSIUTUYECKOM
auccoumauuu.

. YcTpaHeHue XeCTKOCTM BOAbl Ha NPOMbILLIIEHHbIX NPeanpuaTUsX.

. CepHas kucnota — «xneb XmmMm4eckom NPOMbILLIIEHHOCTUY.

. Mcnonb3oBaHue MUHeparbHbIX KUCNOT Ha NPeanpuUsaTUsX pasfivyHoro npodouns.

° Okcuabl 1 conu Kak CTpouTesibHble MaTepuaribl.



. WcTopusa runca.

° nOBapeHHaﬂ COJ1b KaK XMMN4eCKOoe Cblpbe.

° MHoronukum Kap60HaT Kanbuuna: B npupoge, B nNpoMbILLUIIEHHOCTN, B 6I:>ITy.

° Peakunn ropeHna Ha npomn3soactee U B 6bITy.

° BvlpTyaanoe mMoaenmposaHmne XmMmm4eCKmnx rnpoueccos.

o 3J'|eKTpOJ'II/I3 PacTBOPOB 3J1EKTPOJINTOB.

o 3J'|eKTpOJ'II/I3 pacnsjiaBoB 3JIEKTPOJINTOB.

° npaKTI/ILIeCKOG NMPUMEHEeHNE 3J1EKTPOJIN3A. paCbI/IHI/IpOBaHVIe, ranbBaHOMITAaCTUKA,
ranbBaHOCTEINA.

° |/|CTOpI/IFI noJyiydeHund n npomns3soacrtea alltoMNHUA.

. OnekTponuTu4eckoe nosiydeHne n paduHMpoBaHue Meau.

. Knsub n geatenbHocTb . [aBu.

. Ponb mMeTannoB B  uMCTOpUM  4YeroBedveckon  uusBunudauuun.  Kctopusa
OTEYECTBEHHOM yepHom MeTannypruu. CoBpemeHHoe MeTannyprmyeckoe
Npon3BOACTBO.

. NcTopus oTedecTBEHHOW LUBETHOW MeTannyprum. Ponb meTannoB U CnfaBoB B
Hay4YHO-TEXHMYECKOM nporpecce.

. Koppo3ust MmeTannos 1 cnocobbl 3aluTbl OT KOPPO3UMN.

. NHepTHble nnn 6naropoaHble rasbl.

. PoxpatoLwme connm — ranoreHsbl.

. NcTtopuna weeackon Crnyku.

. McTopusi BO3HUKHOBEHUS U Pa3BUTUSI OPraHUYeCKON XUMUN.

. KnsHb u geatensHocTb A. M. ByTneposa.

. Butannam u ero kpax.

. Ponb 0Te4YeCTBEHHbIX y4eHbIX B CTAHOBIEHUM U pa3BUTUN MUPOBOW OpraHU4eCcKou
XUMUN.

. CoBpeMeHHbIe NpeacTaBneHns 0 TEOPUN XMMUYECKOTO CTPOEHMUS.

. JKosormyeckme acnekTbl UCMNoMb30BaHWS YrneBo4OPOAHOMO Chipbsi.

. OKOHOMMYECKME aCMNeKTbl MEXAYHAPOAHOro COTpyAHUYECTBA NO MCMNOSIb30BaHUIO
yrrneBoopoOaHOrO ChIpbS.

. NcTtopus oTKpbITMA M pas3paboTkm rasoBbiX M HEMTSAHbIX MECTOPOXAEHUA B
Poccunckon ®epepauun.

. Xnmus yrneBogopOAHOro cbipbst U Mod Byayuias npogeccust.

. YrnesogopoaHoe TONSMBO, €ro BUAbl M Ha3Ha4yeHue.

. CUHTEeTUYECKME Kay4YyKN: NCTOPUS,, MHOroobpa3sne 1 NepcnexkTuBhbl.

. Pe3nHOTEXHUYEeCKOe MNPOU3BOACTBO UM €ro  poSfib B Hay4YHO-TEXHUYECKOM
nporpecce.

. CBapo4HOe Npon3BoACTBO M POSib XMMUKN YINEBOOOPOAOB B HEM.

. HedTb 1 ee TpaHCnopTMpoBKa Kak OCHOBa B3aMMOBbLIFOOHOMO MeXOyHapOaHOro
COTpyaHMYeCTBa.

. BuoopraHnyeckmst XnuMus: aMMHOKUCNOTbI, BEMKN N HYKINENHOBBLIE KUCMNOTbI.

6. TEMATUHECKOE NMIAHWPOBAHMWE C ONPEAENIEHUMEM OCHOBHbIX
BMAOOB YYEBHOU OEATENIBHOCTU OBYYAIOLLUXCA

Bup y4ye6HOM paboThbl O6bem

Yacoe
MakcumanbHas yyebHas Harpyska (Bcero) 278
AyautopHas yyebHas paboTta (o6s3aTenbHble y4eOHble 3aHATUA) 178

(Bcero)

B TOM YuUCIne:

nekyumn 39




npakTnyeckne 3aHaTus (ecsu npedycMompeHo)

139

BHeayanTopHas (camocTosaTenbHas) y4yebHasn paboTa 100

obGyyaroulerocs (Bcero)

B TOM YUCJIE!

CaMOCTOdTEJIbHaA pa60Ta Hag nHaOnBunayalbHbIM NMPOEKTOM

11

noaroToBka K ceMmHapam, KOJJTokBuymMmam, YCTHbIM BbICTYMIIEHUAM 89

no 3ajaHHbIM TeEMaM, OOoKnaaam C MCMNoJsb30BaHNEM

MHAOPMALMNOHHBIX TEXHOJTOTUN.

UToroBsas attectauusa B coopme 3K3aMeH

TEMATUYECKOE NMNJIAHUWPOBAHUE

Ne
nn CopepxaHue obyyeHun

KonuuectBo
yacoB

AyJJ,MTOpH blé 3aHATUA

[EEN

BeeneHue

OpraHuyeckasa xmumua (66 yacoB)

N

lNpegmeT opraHnyeckon xmumumn. Teopusi CTpoeHna
OpraHN4ecKnx coeanHeHnn

(0]

lMpenenbHble yrnesogopoabl

OTUNEHOBbLIE N ONEHOBbLIE yrnesogopobl

ALlEeTMNEHOBbIE YrNEeBOAOPOab!

ApomMaTuyeckme yrnesoaopoabl

MpupoaHbIe UCTOYHMKN YINEBOAOPOAO0B

M'MAapoKCcUnbHbIE COEANHEHUS

O N|O O~ (W

Anbaernabl U KETOHBbI

10 Kap6oHoBble KMCNOTbI N X NPOU3BOAHbIE

11 YrneBoabl

12 /AMUHbI, aMUHOKUCMOTbI, Oenku

13 |AsoTcogepxalume reTepoumKnnyeckme coeguHeHus.
HyknenHoBble KUCNOThI

O~ OO~ MO

14 bnonorn4yeckn akTMBHblE COEANHEHUSA

N

O6wasn n HeopraHmyeckasa xmmus (111 yacos)

15 Xnumna — Hayka o BellecTBax

16 (CTpoeHue atoma

17 Mepunoandeckmi 3akoH u Nepunogndeckas cucteMa XMMNUYECKNX
anemeHnToB [1. . MeHoeneeBa

o~

18 |CTpoeHue BeLlecTBa

19 Monumepsl

20 [lncnepcHble CUCTEMDI

21 XumMmnyeckme peakumnm

22 |PactBopbl

23 |(OKNCNNTENBHO-BOCCTAHOBUTENbHbLIE PEaKLINN.
O NEeKTPOXMMMYECKNE NPOLLECCHI

PR

24 Knaccudukaums sewlectB. [pocTble BellecTBa

12

25 |(OCHOBHbIE Knaccbl HEOPraHNYECKUX U OpraHNYeCcKnx
COeANHEHNI

10

26 XumMunga anemMeHToB

12

27 Xummnsa B n3HM obLiecTBa

UToro:

178




BHeayauTopHas (camocTtosiTenbHas) paboTta

[MoaroToBKa YCTHbIX BbICTYMMEHUW NO 3aaHHbIM TeMaMm, acce, 100
pedepaTtoB, AOKNA40B, MHANBMAYaNbHOIO NpoeKTa ¢
MCcnosib30BaHNEM MHGOPMAaLMOHHbBIX TEXHOMOMMI. MNogroToBka
K CEMMHapaM M KONJTOKBUYMaM.

BCEIO: 278

XAPAKTEPUCTUKA OCHOBHbIX BUAOB OEATENIbHOCTU OBYYAIOLLUNXCA

XapaKTepMCTMKa OCHOBHbLIX BUOOB AeATeNIbHOCTU

Conepxanue obyeHun obyyarowmxcs (Ha ypoBHe y4ebHbIX JeCcTBUN)

YMeHve paBatb onpegerneHve n onepupoBaTtb CrneayowmmMmn
XUMUYECKMMU NMOHATUSIMU: BELLLECTBO, XMMUYECKUIN 3NIEMEHT,
aTOM, MOJieKyna, OTHOCUTENbHbIE aTOMHas 1 MONeEKynspHas
MaccCbl, MOH, annoTponus, U30TOMbI, XMMUYECKas CBsI3b,
ANeKTPoOTPULATENBHOCTb, BANEHTHOCTb, CTENEHb OKUCIEHNS,
MOJ1b, MOMSipHasi Macca, MONAPHbIN 06beM razoobpasHbIX
BeLLecTB, BELLEeCTBa MOSEKYNAPHOIO U HEMOMEKYAPHOTO
CTPOEHMS, PaCTBOPbI, AMEKTPOSNUT N HEANEKTPOIUT,
AneKkTponuTMyeckas anuccoumnaums, OKUCNUTenb 1
BOCCTaHOBMWTENb, OKUCIEHME N BOCCTAHOBIEHNE, TEMMOBON

9 PEKT peakumm, CKOPOCTb XMMUYECKON peakuun, Katanms,
XMMUYECKOE paBHOBECUE, YINepoaHbIN ckeneT, YHKUMOHanbHas
rpynna, u3aoMepusi, romonorus

BaxHenwme xmumuyeckue
MOHATUA

dopmMynmpoBaHMe 3aKOHOB COXPaHEHUS MAcCChbl BELLLECTB U
NOCTOSIHCTBA COCTaBa BELLECTB.

YcTaHOoBKa NMpUYNHHO-CIEACTBEHHOW CBA3W MeXOy COAepXaHnem
9TUX 3aKOHOB N HAMMCAHMEM XUMMUYECKNX POPMYI U YPaBHEHWIA.
YcTaHOBKa 3BOMOLNOHHONM CYLLIHOCTU MEHOENEeEeBCKOM U
COBpPEMEHHOWN hOpMYNMPOBOK nNepuogudeckoro 3akoHa . .
MeHpeneesa.

O6bsicHEHME PUBNYECKOTO CMbICITa CUMBOMMKL NEPUOANYECKON
Tabnuupbl Xxummudeckmx anemeHToB [1. 1. Mengeneesa (HomepoB
AnemMeHTa, nepmuoaa, rpynnbl) U yCTaHOBKa MPUYNHHO-
CneacTBEHHONM CBA3N MEXOY CTPOEeHNeM atoma u
3aKOHOMEPHOCTSIMN N3MEHEHUSI CBONCTB 35IEMEHTOB U
00pas3oBaHHbIX UMUK BELLLECTB B Nepmnogax

M rpynnax.

XapaKkTepuCTuKa anemMeHTOB MarnbIX 1 60nbLIMX NepnogoB Mo ux
nonoxeHuto B MNepunogmyeckon cucteme . . MeHgeneesa

OCHOBHbI€ 3aKOHbl XMMUU

'YcTaHOBKa 3aBMCUMOCTW CBOMCTB XMMUYECKNX BELLLECTB OT
CTPOEHMS aTOMOB 0Dpa3syoLLMX X XUMUYECKMNX SITEMEHTOB.
XapaKkTepucTuka BaxKHENLINX TUMOB XUMNYECKNX CBA3EN U OTHO-
CUTENbHOCTM 3TOW TUMOMOTUN.

OObscHeHNe 3aBMCUMOCTW CBOWCTB BELLLECTB OT UX cocTaBa U
CTPOEHUS KPUCTaNNYECKMX PeLLEeTOoK.

OcHoBHbIle Teopuu xumMmumn | GopMynNUPOBKa OCHOBHbLIX MOMOXEHWUIA TEOPUMN INEKTPONUTUYE-
CKOM guccoumaumm n xapakrepuctmka B CBETE 3TON Teopumn
CBOMCTB OCHOBHbIX KacCOB HEOPraHNYECKNX COeaUHEHUN.
dPopmynmpoBKka OCHOBHbIX MOMOXEHWUA TEOPUU XMMUYECKOTO
CTPOEHUS OpraHMYECKNX COEANHEHUIN N XapaKTepPUCTMKa B CBETE
3TOM TEOPUN CBOMCTB OCHOBHbIX KITACCOB OpraHn4Yeckux
coegHEeHn




BaxHenwmne BellecTtBa u
matepuansbl

XapaKkTepucTuka coctaBa, CTPOEHMUS, CBOWCTB, NOMyYeHUs 1
npumeHeHus BaxxHenwnx metannos (IA u Il A rpynn, antoMuHms,
bKere- 3a, a B eCTeCTBEHHO-Hay4YHOM npodpune n HekoTopbIx d-
ANEeMeHTOB) N X COEAUHEHWN.

XapaKkTepucTuka coctaBa, CTPOEHMUS, CBOWCTB, NOMYyYeHUs 1
npuMeHeHus BaxxHenwnx Hemetannos (VI A, VIIA, VIA rpynn, a
Takke asota u gocdopa, yrnepona u KpemMHus, Bogopoaa) u ux
coeavHEeHWN. XapaKTepncTuka coctaBa, CTPOEHUS, CBOWCTB,
Nony4YeHns U NPUMEHEHNS BaXKHEMLLIMX KNaccoB YrneBoaopoaoB
(ankaHoB, LMKINoankaHoB, ankeHoB, arknHOB, apeHOB) U UX
Hambonee 3Ha4YMMbIX B HAPOAHOXO3SIMCTBEHHOM MraHe
npeacraButenen.

IAHanorMyHasi xapakTepucTvka BadKHEMLLMX npeacTaBUTENen
IAPYrMX KNaccoB OPraHM4ecKnx CoeanHEHUN: MeTaHona u
@TaHora, CNOXHbIX 3ONPOB, XNPOB, MbIr, anbAernaos
(bopmanbaervooB u auetansaervaa), KETOHOB (aLeToHa),
KapOOHOBbIX KUCNOT (YKCYCHOW KUCMOTbI, ANsi €CTECTBEHHO-
Hay4YHOro npodunsa npeacTaBuUTeNen Apyrmx KraccoB KUCHOT),
MOHOCaxapvaoB (rNoKo3bl), Ancaxapuaos (caxaposbl),
nonucaxapvaos (Kpaxmana v Lennionosbl), aHnunuHa,
AMWHOKMCIOT, 6ENKOB, UCKYCCTBEHHBIX U CUHTETUYECKUX BOSTOKOH,
Kay4ykoB, nnactMmacc

XnmMmnyeckum A3bIK u
CUMBONMKa

Mcnonb3oBaHue B y4ebHOM 1 npoheccrMoHanbHOM AesaTeNnbHOCTH
XUMUYECKNX TEPMUHOB N CUMBOJTUKNA.

HasBaHue M3y4YeHHbIX BeLleCTB MNo Tpl/lBI/I3]'IbHOI7I mnnm
MeXOYHapOAHOW HOMEHKIAaType U OTpaXKeHMe cocTaBa 3ThX
COEANHEHMWI C MOMOLLbI0 XMMUYECKNX hopmyI.

OTpaxxeHne XMMUYECKMX MPOLECCOB C MOMOLLbI YpPaBHEHWI
XMMUYECKUX peakumi

XuMmunyeckme peakumm

O6bsICHEHME CYLLLHOCTM XMMUYECKux npoueccoB. Knaccudpumkauus
XUMUYECKUX peakumii Mo pasnnyHbIM NpU3HaKkam: YMCry U cocTaBy
NPOOYKTOB M peareHToB, TEMNOBOMY 3(hdEKTY, HaMpaBeHuIo,
base, HaNUUMKo Katanusartopa, U3MEHEHNIO CTENEHEN OKUCIEHNS
areMeHToB, 06pasyoLuX BELLECTBa.

YcTaHoBKa npu3HakoB O6LLLErO M pa3niMyYHOro B TMMOMOrMn
peakumi Ans HeopraHN4YeCckon N OpraHNYEecKon XUMMUK.
Knaccudmkaumm BewecTs 1 NpoLEeCCoB C TOYKN 3pEHMS
OKUCIEHUSA-BOCCTaHOBNEHUSA. CoCcTaBneHne ypaBHEHUIN peakLmi ¢
NMOMOLLIbI0 METOAa 3NEKTPOHHOrO GanaHca.

O6bsiCHEHNE 3AaBUCUMOCTU CKOPOCTU XMMUYECKOW peakLun un
NONOXEHUS XMMUYECKOTO PaBHOBECUSI OT PasnnyHbIX (DakTOpoB

XUMNYECKUNA IKCNIEPUMEHT

BbINOMHEHWE XMMUYECKOTo SKCNepUMeHTa B MOJTHOM
COOTBETCTBUW C NpaBunaMm 6e30MnacHOCTHU.

HabntooeHwne, dukcaums 1 onnucaHue pesynbTaToB NpoBeAEeHHOro
aKCnepumeHTa

Xumunyeckana nHdopmauus

[MpoBeaeHne camocTOATENBHOMO NoOMcKa XMMNYECKOM
MHpopMaLUM C UCMONb30BaHNEM Pa3NIUYHBLIX MCTOYHUKOB
(Hay4YHO-NONYNAPHbBIX U34aHWIN, KOMMNBIOTEPHbIX 6a3 faHHbIX,

Pac4yeTbl N0 XMMUYECKUM

¢dopmynam
M ypaBHEeHNAM

YcTaHOBKa 3aBUCUMOCTU MeXy KadeCTBEHHON N KONMMYeCTBEHHON
CTOPOHaAMM XMMUYECKMX OO BEKTOB M NPOLIECCOB.
PelwweHune pacyeTHbIX 3a4a4 No XuMu4eckum oopmMynam u

YPaBHEHNAM




O6BACHEHWE XUMUYECKMX SIBIIEHWI, MPOUCXOASALLMX B NPUPOAE,
ObITY 1 Ha MPOM3BOACTBE.

OnpefeneHne BO3MOXHOCTEW NPOTEKAHUST XUMUYECKUX
NpeBpaLLeHWii B pasnnYHbIX YCNOBUSIX.

CobntogeHne npaBun 3KONOMMYECKU IPaMOTHOTO NOBeAEHNS B
OKpY>KatoLLen cpeae.

OueHKa BNUSAHMS XMMUYECKOTO 3arpsi3HEHNST OKpYy»KatoLLeln cpeapl
Ha opraHu3m 4YenoBeka W Apyrue XvBble OpraHU3mbl.
CobntogeHne npasun 6e3onacHoro obpalleH1s ¢ ropoymmMmn
TOKCUYHBbIMM BeLlecTBamu, nabopaTopHbiM 060pyA0BaHUEM.
MoaroToBka pacTBOPOB 3af@aHHOW KOHLEHTpaLMK B ObITY M Ha
NpPoV3BOACTBE.

Kputuyeckas oLeHka JOCTOBEPHOCTM XUMUYECKOW UHGhOpMaLLMW,
NoCTynaroLLen U3 pasHbIX MCTOYHUKOB

MpodunsHoe n
npodpeccuoHanbHO 3Ha4YMMoe
cofaepxxaHue

7. ONMUCAHUE YHEBHO-METOAUYECKOIO U MATEPUAJIBHO-
TEXHUYECKOIO OBECNEYEHNA OEPA3OBATEJIbHON OEATENBHOCTMW.

7.1. MaTepuanbHoO-TeXHU4Yeckoe obecneyeHume

Peanusauus nporpammbl AUCUMMAMHBL « XUMUA» TpebyeT Hanmuusa y4eBHOro
kabuHeTa ¢ JOCTYNOM B IHTEPHET N OCHALLEH BbITSXXHbBIM LLUKAdhOM.

lMomelueHne KabuHeTa yoosneTsopseT TpeboBaHnAM CaHuTapHo-
anugemuonornyecknx npasun n HopmatneoB (CaHlnH 2.4.2 Ne 178-02) n ocHalleHo
TMNOBbIM OBopyaoBaHMEM, TOM 4ucne yvyebHonm mebenbto n cpeacTsamm obyyeHus,
A0CTaTOYHbIMW NS BbINOMHEHNA TPeOOBaHUIN K YPOBHIO NOArOTOBKM 0By4YatroLLmMXcs.

B kabuHeTtax pomkHO ObITb MynbTUMeauHoe obopyaoBaHWe, NOCpPencTBOM
KOTOPOro y4acTHUKM obpasoBaTenbHOro npouecca MoryT npocMaTpuBaTb BU3yarbHYHO
WHGOPMaLMIO NO U3ydaeMon OUCUMNNMHE, co3aaBaTb Npe3eHTauun, Buaeomartepumansl
nT. M.

B coctaB yuyebHO-meTOAMYECKOrO M MaTepmanbHO-TEXHMYECKOro obecneveHus
nporpaMmmbl y4eOHOWM OUCUMNIIUHBI « XUMUSI» BXOAAT:

* MHOropyHKUMOHaNbHbIM KOMMMEKC NpenogaBsaTtens;

* HarnsgHble nocobus (KOMNMeKkTbl y4eOHblXx Tabnuuy, nnakaTtoB, MNOPTPETHI
BblJAOLLMXCS YYeHbIX B 0651aCTN eCTECTBO3HAHNA U T. N.);

* NHPOPMALMOHHO-KOMMYHMKaLMOHHbIE CPEACTBA;

* 9KpaHHO-3BYKOBblE NOCOOUS;

* 9NeKTpocHabXeHne KabunHeTa;

* TEXHMYECKME cpeacTBa 0byYyeHus;

* [EeMOHCTpaunoHHoe obopyaoBaHne (06LWEro HasHa4yeHUst U TemaTuyeckue
Habopbl)

* GUOBNUOTEYHBIN POHA,.

7.2. WHdopmaumoHHoe obecnevyeHune obyveHus

Mepe4yeHb y4eOHbIX n3gaHmmn, UHTepHeT-pecypcoB, AONOSTHUTENIbHOMN
nutepaTtypbl

B 6ubnuoTtedHbin oHA BXOOAT y4yebHUKM, y4ebHO-MeToaudeckne KOMMMEKTbI
(YMK), obecneunBatome OCBOEHME y4yebHom ANCUMNIMHbI «Xnumunsy,
PEKOMEHAOBAHHbIE WM [OOMYLUEHHbIE ANS WUCMNOMb30BaHMSA B MNPOdECCMOHANbHbIX
obpa3oBaTenbHbIX OpraHusauuax, peanusylowmx obpasoBaTenbHY Mporpammy
cpegHero obuero obpasoBaHus B npeaenax ocsoenuns OMNOIT ClO Ha 6a3e OCHOBHOrO
obuiero obpasoBaHus.



BubnuoteyHbln  ¢oHa — MoXeT  OblTb  AOMOMHEH  3HUMKIIONeausiMu,
CNpaBOYHUKAMWN, HAYYHOW M HAYyYHO-NOMYNSAPHON NUTEpaTypor U OPYrMMU NOCOBUSIMM
Mo XUMUW.

PekomeHayemas nutepaTtypa:

a) OCHOBHas nuTepaTypa:

Ne n/n McTOYHMK

KoposuH H.B. O6was xumusa. Teopua u 3agayun: yvyebHoe nocobue / [H.B.
1 KoposuH 1 gp.]; nog pea. H.B. KoposuHa n H.B. Kynewosa. — W3a. 2-e, ctep. —
CaHkr-lletepbypr; Mocksa; KpacHogap: JlaHb, 2017.— 490 c.

Muuka H.J1. Obwasa xumusa: y4ebHuk onsa akagem. 6akanaspuata: [4ns CTyA.
2 BY30B, 06y4. N0 ecTecTBEeHHOHay4. Hanpasnenuusam] / HJ1. nuHka; nog pea. B.A.
lMonkosa, A.B. babkoBa. — Mocksa: FOpawnT, 2018.— T. 1.— 364 c.

Muuka H.J1. Obwas xumusa: y4ebHuK ona akagem. bakanaspuata: [ons CTyA.
3 BY30B, 00y4. N0 ecTecTBEHHOHay4. Hanpasnenuam] / H.J1. nuHka; nog pea. B.A.
Monkosa, A.B. babkoBa. — MockBa: KOpawt, 2018.—T. 2.— 380 c.

OraHecsaH 3.T. OpraHnyeckas xumust: [y4edbHoe nocobue no gucumnnnmue Or1.09
"OpraHudeckas xumunsa" agna ctyg. obpasoBaT. ydpexageHun cpeq. npod.

4 obpasoBaHus, 0byy. no HanpasneHuto nogrotoekn 33.02.01 "dapmauua”] / 3.T.
OraHecsH; [oTB. pea. A. bopoBukos]— PocTtoB-Ha-[loHy : deHuke, 2016 .— 428
C.

6) AononHuTenesHaa nuTepaTypa:

Ne n/n McTouHnk

MabpuensH O. C., Octpoymos W. I'., Octpoymosa E. E. n gp. Xumua gns
5 npodeccun 1 cneymanbHOCTEN eCTECTBEHHO-HAYYHOro Npoduns: y4ebHuk ons
CTyA. ydpexaeHun cpea. npod. obpasoBaHus. — M., 2016.

MabpuenaH O. C., OctpoymoB W. I'., Cnagkos C. A., HopodeeBa H. M.

6 MpakTnkym: y4eb. nocobme ans ctyq. yuypexaeHuin cped. npod. obpasoBaHus.
— M., 2014.
MabpuensaH O. C., OctpoymoB W. I, CnagkoB C. A. Xumusa: nocobue ans
7 nogrotoekn Kk EIMD: yyeb. nocobue ana cryd. yydpexgeHun cpeq. npod.

obpasoBaHuna. — M., 2017.

MabpuensaH O. C., JlbicoBa I. I'. Xumus. TecTbl, 3agaym n ynpaxHeHus: yqeb.
nocobue ona ctyq. yupexgeHun cpeg. npod. obpasosaHna. — M., 2016.

EpoxuH KO. M., Kosanesa W. 6. Xumna gns npodeccuii n cneumanbHoOCTEN
9 TEXHUYECKOro U €CTECTBEHHO-HAY4YHOro npodunen: y4ebHuk ansa cryn.
yupexaeHun cpea. npod. obpasoBaHus. — M., 2016.

EpoxvH HO. M. Xumus: 3agaum v ynpaxHeHus: y4eb. nocobue ansa cryq.

10 yypexaeHun cpea. npod. obpasoBanus. — M., 2016.

1 EpoxuH KO. M. C60pHMK TECTOBbLIX 3a4aHui Mo Xxumumn: y4eb. nocobue gns cTya.
yupexaeHun cpen. npod. obpasosanua. — M., 2016.

12 MabpuensH O. C., Nlbicoea I". . Xnumus: kH1ra anga npenogasartens: yy4eb-

meTon. nocodbmne. — M., 2012.




B) MH(POPMALMOHHBIE 3NEKTPOHHO-06pa3oBaTerbHble pecypchl (oduumanbHble pecypchl

NHTEpHET)™:

Ne n/n Pecypc

13 www.lib.vsu.ru — 3HB BI'Y

14 MabpuensH O. C. u gp. Xumus ansa npogreccuin n cneynanbHOCTEN
TEXHUYECKOro Npoduns (NIEKTPOHHOE MPUNOXeHne).

15 www.pvg.mk.ru - Onumnuaga «lMokopun BopobbeBbl ropbi»

16 www.hemi.wallst.ru — O6pasoBaTesibHbIN CanT A115 LUKOSTbHUKOB « XUMUSA»

17 www.chem.msu.su — OnekTpoHHas 6ubnmoTeka no xmmMmm

18 www.enauki.ru — IHTepHeT-nsganue ansa ydmtenen « ECtectBeHHble Hayku»

19 www.1september.ru — Metoguyeckas raseta «llepBoe ceHTa6psa»

20 www.hvsh.ru — KypHan «XvmMmusi B LLKONe»

21 www.chemistry-chemists.com — OneKTPOHHbIN XXypHan « XUMUKU N XUMUS»
ONEeKTPOHHBIN KypC MO ANCUUNIINHE Ha nopTane «ONeKTPOHHbIN YHUBEepCUTET

22 Bl'Y» — Pexum goctyna: no nognucke. —

https://edu.vsu.ru/course/view.php?id=4323

* BHavane ykasbiBatoTcsa ObC, ¢ koTopbiMu umetoTcsa gorosopa y BIY, satem oTkpbIThbie
3NeKTPOHHO-06pa3oBaTeNbHbIE pecypchbl



http://www.lib.vsu.ru/
http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.chemistry-chemists.com/
https://edu.vsu.ru/course/view.php?id=43235

