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1. HOACHUTEJIBHAA 3AIIMCKA

PaGouas nporpamma oGiieo0pazoBarenbHoi yueoHou aucuumiuabl OY [1.09. Xumus
IpeIHa3HavYeHa JJid U3ydeHus XUuMuM B [IpuOpekHeHCKOM arpapHoM Kosuteke ((puarai)
OI'AOY BO «K®Y wum. B.M. Bepnajackoro», peamu3yromero o00pa30oBaTEIbHYIO
nporpaMmy cpeaHero oOuiero oOpa3oBaHMs B Mpeaenax OCBOEHUS OCHOBHOM
npodeccruoHanbHOM oOpa3oBarenbHol nporpammbl  CIIO (OIIOIT CIIO) mHa O6ase
OCHOBHOTI'0 00111eT0 00pa30BaHus MIPH MOATOTOBKE CIIEIIMAIMUCTOB CPEITHETO 3BEHA.

PabGouass mporpamma pazpaboraHa Ha ocHoBe TpeOoBanuit ®I'OC cpennero o61Iero
o0pa3oBaHus, TMPEABIBISEMBIX K CTPYKTYpE, COACPKAHUIO M pe3yJbTaTaM OCBOCHUS
yueObHoit nuctumuimael OY[.09. Xumus, U B COOTBETCTBUU C PexomeHmauusMu 10
OpraHu3aliyd TOJIYYEHUs CpPEeIHEero oO0Iero o0pa3oBaHUs B TMpeneaax OCBOCHUS
o0pa3oBaTelIbHBIX MPOrpaMM CpPEIHEro MpopecCHOHAIBHOIO o00pa3oBaHus Ha 0aze
OCHOBHOT'0 0011ero 00pa3oBaHus ¢ y4eToOM TpeOoBaHUH (eaepambHbIX TOCYAapCTBEHHBIX
o0pa3oBaTelIbHBIX  CTAaHAAPTOB M  TMOJY4aeMOW  CIEUUAIBLHOCTH  CPEIHETO
npodeccronanbHOro o0pazoBanus (mucbmo /lenapramenTa rocy1apCTBEHHON MOJIUTUKH B
cdepe moaroroBku padounx kaapos u 110 Munobprayku Poccun ot 17.03.2015 Ne 06-
259);c yuérom Konmenuuu mpenofaBaHus XuMuu B Poccuiickoii  denmepariuu,
YTBEPXKAEHHOM pacnopsbkeHneM [IpaBurenscTBa Poccuiickoin @enepanuu ot 9
anpenst 2016 r. Ne 637-p, [IpumepHOi OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBI CPETHETO
oOmiero o6pa3oBaHusi, OAOOpPEHHOU pemieHueM ¢eaepatbHOro yu4eOHO-METOIUYECKOTO
o0BeauHEeHUsT 1Mo obmemMy oOpa3zoBanuto (mpotokon ot 28 wmroHs 2016 r. Ne 2/16-3) ;
[Ipukaza MunucTepcTBa 006pa3oBanus U Hayku Poccuiickoit deneparuu ot 17 mas 2012
roga Ne 413 «O06 yrBepxkaeHUU (PeaepalbHOrO TOCYJApCTBEHHOTO 00pa30BaTENbHOIO
CTaHaapTa cpeaHero ooiero oopasoBanus» ¢ uaMeHeHusIMu ot 29 nexadbps 2014 roxga, 31
nexkabps 2015 roma, 27 wuronsa 2017 roma Ne 613 « O BHECEeHMM HW3MEHEHUU B
denepanbHBIi  TOCYAApCTBEHHBIM OOPAa30BATENbHBIA  CTAHIAPT CPEIHETO  OOIIEro
oOpa3oBaHUs, YTBEPXKIAEHHbIM NpUKazoM MuHHCTepcTBa O0pa3oBaHUs W HAYKH
Poccuniickont @enepanun ot 17 mast 2012 roga Ne 413».

Conepxanue paboueid mporpammbl  yueOHOM  nucturuimHbl OV 1.09. Xumus
HaNpPaBIEHO HAa JOCTH)KCHUE CIETYIONINX IeJIe:

-bopMHpOBaHUE y OOYYAIOIMXCS YMEHHS OLIEHHUBATh 3HAYMMOCTh XHMHUYECKOIO
3HAHMS IS KOKJOr0 YEJIOBEKa,

-opMupoBaHue y 00yUYaIOIIMUXCS LETOCTHOrO MPEICTABIECHUS O MUPE U POJIU XUMUU
B CO3JaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTHUHBI MHpA; YMEHHUS OOBICHATH
OOBEKTBl M IIPOLECCHl OKPYKAIOIIEH JEeWCTBUTENBHOCTH: MPHUPOAHOM, COLMAIBHOM,
KYJBTYPHOU, TEXHUUECKOMN CPENbl, — UCIOJIB3YS UIsl ITOTO XUMUYECKUE 3HAHUS;

-pa3BUTHE Yy OOYYalOIIMXCS YMEHHUM pa3nuyaTh (akThl U OLEHKH, CpPaBHUBATh
OLICHOYHBIE BBIBOJbI, BUIETh HUX CBS3b C KPUTEPUSIMH OLICHOK U CBSI3b KPUTEPHUEB C
OIpeNeJICHHOW CUCTEeMOW IEHHOCTeH, (OopMyIupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULINIO;

- npuoOpeTeHre 00yyarolMMUCS OIbITa Pa3HOOOPA3HOM NEATENbHOCTH, IO3HAHUS U
CaMOITO3HAHMS; KIIOYEBBIX HABBIKOB, MMEIOIIMX YHHUBEPCAIBHOE 3HAYCHUE JUIA
pa3IMyYHBIX BUAOB JACSATEIbHOCTH (HABBIKOB pELICHUS MNpoOeM, MPUHATHS pPEIICHUH,



MOWCKa, aHalnM3a W o0paboTkM WH(OpPMAIMU, KOMMYHHKATHBHBIX HaBBIKOB, HABBIKOB
W3MEpPEHU, COTPYTHUYECTBA, O€30MacHOr0 OOpaIeHusi ¢ BEIIeCTBaMH B MOBCEIHEBHON
KU3HM).

B mporpammy BKJIIOYEHO COJAEp)KAaHUE, HANpaBICHHOE Ha (QopMUpOBaHUE Y
00ydJaromuxcss KOMIIETCHIINHN, HEOOXO0UMBIX Il kKadecTBeHHOro ocBoenust OITOIT CITIO
Ha 0a3e OCHOBHOTO 0O0IIero 00pa3oBaHUs C MOJTYUYEHUEM CPEHEro 00I1ero oopa3oBaHus;
MPOrpaMMbl  TIOATOTOBKM KBATM(DHUIIMPOBAHHBIX pabOYMX, CIyXKaluX, TPOrpaMMBbl
noarotToBku cnernuanuctoB cpeanero 3seHa (IITIKPC, TIIICC3). Ilporpamma y4eOHOM
muctuiuinabl OY J1.09. Xumus sBisieTcst OCHOBOM sl pa3paboTKu pabouux mporpamm, B
KOTOphIX  MpodecCHOHANbHBIE  00pa3oBaTElIbHbIE  OpraHU3allid,  PeaJu3yIolue
oOpa3oBaTelbHYI0 MPOrpaMMy CpeaHero oliiero oOpa3oBaHUsI B IMpejenax OCBOCHUS
OIIOII CITO nHa 6a3e 0CHOBHOT'O 00IIEro 00pa3oBaHusl, YTOUHSIOT COJIEPKaHUE yueOHOT O
MaTepuaa, TOCIeAOBaTEIbHOCTh €ro0 HW3Y4YeHHUs, pachlpeeneHre Y4eOHbIX YacoB,
TEMaTUKy pedepaToB, BUIbI CAMOCTOSTEIBHBIX PabOT, YUUTHIBas CICU(PUKY MpOrpaMm
MOJICOTOBKH KBATH(UITUPOBAHHBIX PAO0YMX, CIYKAIUX U CIEIUATNCTOB CPETHEr0 3BEHA,
ocBamBaeMol mnpodeccur WM CleuuanbHOCTH. [IporpaMma MOXeET HCHOJIB30BaThHCS
IpYruMu PO eCCUOHATBHBIME 00pPa30BaTEIbHBIMUA OPTaHU3ANMSIMH, PEaTU3YIONUMU
o0pa3oBaTelbHYI0 MPOrpaMMy CpeIHEro oéiiero oOpa3oBaHHs B Mpelneliax OCBOCHHS
OITOIT CIIO na 6a3e ocuoBHoro obuiero oopazosanus (IIITKPC, ITIICC3).



2. OBIIIAS XAPAKTEPUCTHUKA YYEBHOM JUCITATIIIMHBI
OVY/1.09. XUMUS

XuMusi — 3TO HayKa O BEIECTBaX, MX COCTaB€ W CTPOCHHM, CBOMCTBAX W
NpEeBpALICHUsIX, 3HAYEHUM XHUMUYECKUX BEIIECTB, MaTepuajJoB M IHPOLECCOB B
MPaKTUYECKON JeaTeNbHOCTH uenoBeka. ConepxaHue o0I1eo0pa3oBaTeIbHON yUeOHOM
muciuiuimeel Xumus B IIpubpesxkaenckom arpapaoM kosuiemke (puamaa) GPIAOY
BO «K®Y wum. B.M. Bepnaackoro», HampaBleHO Ha YCBOEHHE OO0y4aroU[UMUCs
OCHOBHBIX TIOHSITHI, 3aKOHOB M TEOPUN XUMHH; OBJaJCHUE YMEHUSMH HaOII0AATh
XAMHYECKUE SBIICHUS, MPOBOAUTh XUMUYECKUN IKCIIEPUMEHT, MPOU3BOIUTH PacdeThl Ha
OCHOBE XMMHYECKHX (POpMyYJI BEIIECTB U YPaBHEHUI XMMHUUYECKUX peakuuil. B mporecce
U3y4EHUsT XUMUU Yy OOy4yaloluXcsl pa3BUBAIOTCS I[1O3HABATEIIbHBIE WHTEPECHl W
MHTEJUIEKTYaJbHbIE CIIOCOOHOCTH, IMOTPEOHOCTH B CAMOCTOSTENBHOM MPUOOPETEHUS
3HaHUW MO XMMHUHM B COOTBETCTBUU C BO3HUKAIOIIMMU >KU3HEHHBIMHM IpoOJIeMaMH,
BOCIIUTBIBAETCSI OEPEHKHOE OTHOLIEHUS K IPUPOJIE, TIOHUMAHUE 30POBOr0 00pasa KU3HH,
HEOOXOAMMOCTH MPERAYNPEKIACHUS IBICHUHN, HAHOCALINX BPE] 310POBBIO U OKPYXKAIOIIeH
cpene.

OHM OCBaMBalOT MPUEMBI TPAMOTHOTO, OE30MACHOTO HCIOJIb30BAHUS XHUMHUYECKHUX
BEIIECTB U MaTEpUaJIOB, IPUMEHIEMBIX B OBITY, CEICKOM XO3SIMCTBE M Ha MPOU3BOJICTBE.
[Ipu CTpyKTYypUpOBaHHM COAEpKaHUs OOIIe00pa30BaTEIBHOTO y4eOHOrO MpeaMera s
npo(hecCHOHATBHBIX 00PAa30BATEIbHBIX OPTaHU3AlNNA, PEATU3YIOMINX 00pPa30BaATEIbHYIO
nporpaMmy cpeaHero oomero oopasoBanus B npeaenax ocBoeHust OIIOII CIIO na 6aze
OCHOBHOT'O O0II[er0 00pa30oBaHMsl, YUUThIBAIACh 00bEKTHUBHAS PEATBHOCTh — HEOOJbIIION
00bEM YacoB, OTHYLIEHHBIX HAa W3yYE€HUE XHUMUU U CTPEMJICHHE MaKCHUMAaJbHO
COOTBETCTBOBATh WJESIM pa3BHBArONIEro oOydeHus. [103ToMy TeopeTHdYecKhe BOIPOCHI
MaKCHMaJIbHO CMEUIEHBI K Haually M3y4eHUsl JUCIHIUIMHBIL, C TE€M YTOOBI MOCIEAYIONINI
(dakTHyecKuil MaTepuan paccCMaTpUBAJICS Ha OCHOBE HM3YUEHHBIX Teopuil. Peanusanus
JAETYKTUBHOTO MOAX0/a K M3YYCHHIO XUMHUHU CIOCOOCTBYET PA3BUTHUIO TAKHX JIOTMUECKUX
olepaluii MbIIUICHHS, KaK aHaJIu3 U CUHTE3, 0000IIeHne U KOHKPETHU3allHsl, CPaBHEHUE U
aHaJIOTHs1, CUCTEMAaTH3aIUA U KIACCU(PHUKAIUS U JIP.

Nzyuenne xumMuu B TpodeCCHOHAIBHBIX  OOpa30BaTENbHBIX  OpraHU3aLUsAX,
peanu3yonmx 00pa3oBaTelbHYIO NPOrpaMMy CPEIHEro O0IIero o0pa3oBaHus B Ipeenax
ocoeHus OIIOII CIIO na 0a3e OCHOBHOro o00miero oOpa3oBaHMs, HMEET CBOHU
OCOOEHHOCTH B 3aBUCUMOCTH OT mpoduis MpoPECcCHOHAIBHOIO 00pa3oBaHUs. ITO
BBIPQXXAETCSI B COJEPKaHUU OOy4YeHUS, KOJIMYECTBE YacOB, BBIACISAEMBIX Ha H3Y4YCHHE
OTJENbHBIX TEM MPOTrpaMMBl, TNIyOUHE UX OCBOCHHS 00yUYaIOUIMMUCS, 00bEME U XapaKTepe
NPAaKTUYECKUX 3aHATUH, BUAAX BHEAYIUTOPHON CAMOCTOATEIbHONU pabOThl 00Y4arOIIUXCSl.
[Ipu ocBoenun mnpodeccuit CIIO u cneunmansHocTet CIIO ecTeCTBEHHO-HAYYHOIO
npoduis npodeccnoHaIbHOT0 00pa3oBaHus XUMUS u3ydaeTcs: Ha 6a3oBoMm ypoBae ®I'OC
cpenHero ooiiero oopazoBanusi, nmpu ocsoeHuu npodeccuii CI1O u cnenuansuocreit CIT1O
TEXHUYECKOro mnpoduiisi mnpodecCHoHaIbHOr0 00pa3oBaHUs XUMHUS H3y4daeTrcs Oomee
yrayoJIeHHO Kak npoduiibHas yueOHas JUCITUTLINHA.

[Ipu ocBoenun npodeccuii CI10 u cneunansHocTel CIIO conpanibHO-IKOHOMUYECKOT O
npopwuist, cnemuansHocte  CIIO  rymanurapHoro mnpoduist — paccMaTpUBaeTCs
XAMHYECKUH KOMIIOHEHT eCTECTBEHHO-HAyYHOTO OO0pa30BaHUs B TMpeaenax H3y4YeHUs



yueoHoil aucuumunabl OY/[.09. Xumus npenmernoir obnactu «EcTecTBeHHbIE HayKu»
®I'OC cpemnero obmiero obpazoBanus. Crnernuduka W3ydeHUST XUMUU TPU OBJIAJCHUU
npodeccusiMu U CHEIUATBHOCTAMH TEXHUYECKOTO MPOQMIs OTpaKeHa B KaXKIOM TeMme
paznena «ConpepxaHue y4yeOHOM JUCHUIUIMHBDY B pyopuke «lIpodunbubie u
npoecCHOHaTbHO 3HAYUMBIE SJIEMEHTHI COAEPKaHUS». DTOT KOMIIOHEHT pean3yercs
IIPU MHAUBUIYAJILHONM CaMOCTOSITENIbHONW paboTe oOydaromuxcs (HanmucaHuu pedeparos,
MOJTOTOBKE COOOIIEHUH, 3allluTe MPOEKTOB), B IMpolecce y4eOHON NeATEIbHOCTH IOA
PYKOBOJICTBOM  MperofaBaTenst  (BBIIOJHEHWHM  XUMUYECKOrOo  DKCIEepUMEHTa —
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX Pa0OT, PEIICHUH MPAKTUKO-OPUEHTUPOBAHHBIX
pacyueTHbBIX 3a7a4 U T.1.).

B copepxanuu yueOHOM NUCUUIUIMHBI 1151 €CTECTBEHHO-HAYYHOT 0 TPOoduis
npoeccHoHanbHO 3HAYMMBIN KOMIIOHEHT HE BBIJICNICH, TaK KaK BCE €r0 COepIKaHue
ABJISIETCS MPOGUIBLHO- OPUEHTUPOBAHHBIM U HOCUT NMPOPECCUOHAIBHO 3HAYMMBIN
XapakKTep.

B  mpouecce  m3yueHUsT ~ XMMHM ~ TEOPETHUYECKHME  CBEIAEHUS  JOIOIHSIOTCA
JEMOHCTpAIMsAMH,  JJa0OpPAaTOPHBIMU  ONBITAMH W MPAKTUYECKUMU  3aHSATUSIMHU.
3HAYUTENBHOE MECTO OTBOJUTCA XHUMHYECKOMY JKcrepuMeHTy. OH  OTKpbIBaeT
BO3MOXHOCTh (pOPMHUPOBATh y OOYyYaIOIIUXCS CIEUUaIbHbIE MPEIMETHbIE YMEHHS:
paboTaTh C BEIIECTBAMU, BBITIOIHATH MPOCTHIE XMMUYECKHUE OMbBITHI, YUUTh O€30MACHOMY U
HKOJIOTHYECKH TPAMOTHOMY OOpAIllEHHIO C BEUIECTBAMH, MaTepHallaMd U MPOIEcCaMu B
OBITY U Ha MIPOU3BOICTBE.

Jlist  opraHW3alid  BHEAYAWTOPHOM CaMOCTOATENLHOHW paboThl  00y4aromuxcs,
opnaaeBaromux mnpodeccusimu CIIO wu cnenmanbHOCcTsIMH  CIIO  TexHUYECKOro w
€CTECTBEHHO-HAYYHOro npoduiei npodecCuoHAIBbHOTO 00pa30BaHUs, MPEICTaBICH
MIPUMEPHBIN TEepPEUYEHb JIOKJIAJI0B, MHAMBUIYAIbHBIX MNPOEKTOB. B mpoiecce u3ydeHus
XUMUUA BaXHO (OpMHUPOBATh HWH(POPMAIMOHHYI0 KOMIETEHTHOCTh OO0Yy4YaroIIuXcs.
[TosToMy mnpu oOpraHu3alvl CamMOCTOSITEIbHON padOThl HEOOXOAMMO AaKIEHTHUPOBATH
BHMMaHHE OOYyYalolIMXCsl HA MOUCKEe MH(POpMallUU B CpelicTBax MaccMmenua, HTepHere,
y4eOHOM W CIEUHATbHOM JIUTEpaType C COOTBETCTBYIOIIMM O(QOPMIIEHUEM H
MPEACTABICHUEM PE3YJIbTATOB.

N3yuenne ob6mieoOpazoBaTenbHol  yueOHOM — auciurmuimabel  OY.09.  Xumus
3aBEpINAeTCs MOJBEICHUEM UTOTOB B (hopme muddepeHImpoBaHHOTO 3a4eTa B paMKax
MIPOMEXKYTOUHON aTTecTanuu oOydaronmuxcss B mporecce ocBoenuss OIIOIT CIIO ¢
nonyuyeHueM cpeanero oomiero odpazosanus (IIIIKPC, ITTICC3.)

B pesynbTaTe u3ydyeHuss XuMuu Ha 6a30BOM ypOBHE 00YyHAIOIIUICS JOIKEH:

3HATH:

- BaXHEHNIME XHMMHUYECKHE TMOHSTHUS: BEIIECTBO, XHMHUYECKHM BJIEMEHT, aToM,
MOJIEKYJIa, OTHOCHUTENIbHbIE aTOMHAasi M MOJIEKYJspHash Macchl, MOH, aJJIOTPONus,
U30TONBI, XUMHUYECKas  CBS3b, DJIEKTPOOTPULATENBHOCTh, BAaJEHTHOCTb, CTEIEHb
OKHCJICHHUS, MOJIb, MOJISIpHAsI Macca, MOJISIPHBI o0BeM, BEIIECTBA
MOJIEKYJIIDHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUSI, PACTBOPBI, JIEKTPOJIUT U HEIJIEKTPOJIUT,
ANEKTPOJIUTUYECKAsT JUCCOLMALIUS, OKHUCIUTEIb U BOCCTAHOBUTEIb, OKHUCJIEHUE W
BOCCTAHOBJICHHE, TEIUIOBOM A(PEKT peakiuu, CKOPOCTh XHMHUYECKOW  pEakllvy,
KaTajgn3, XHUMHYECKOE paBHOBECHE, YIIEPOAHBIN CKeneT, (yHKIMOHAJIbHAs Tpymma,
M30MEpHsl, TOMOJIOT S,



- OCHOBHBI€ 3aKOHBI XMMHUU: COXPAHEHUs MACChl BEIIECTB, TIOCTOSHCTBA COCTARA,
MEPUOJINYECKUI 3aKOH;

- OCHOBHBIE TE€OPUU XUMHUU: XMUMHYECKOU CBSI3U, IJIEKTPOJIUTUUECKOU IUCCOLMAIINH,
CTPOCHUSI OPraHUYECKUX COCTUHECHUI;

- Ba)KHEHIIIHME BEIIECTBA U MAaT€pPUaJIbl: OCHOBHBIEC METAJUIBI U CILJIaBbI; CEpHAas, COJISTHAs,
a30THasE M YKCYCHas KUCJIOTHI; IIEJIOYH, aMMHaK, MHUHEpaJbHbIC YyIOOpPEHUS, METaH,
STUJIEH, AalleTWIEeH, O€H30J, JTaHOJ, KHUpPbI, MbLIA, TJIIOKO3a, caxapo3a, Kpaxmal,
KJIeT4aTKa, OEJTKHU, NCKYCCTBEHHbIEC U CHHTETUYECKUE BOJIOKHA, KAy4yKH, MIaCTMACChI;
yMeThb.

- Ha3bIBaTh M3YUYEHHbIC BEIIECTBA 0 "TPUBUATBLHON" WM MEXIyHAPOTHOMN
HOMEHKJIATYpE;

- ONpENEeNsATh: BAJIGHTHOCTh M CTETNCHb OKHUCICHUS XHUMHYECKUX OJIEMEHTOB, THII
XUMHUYECKON CBSI3U B COCIMHEHUSAX, 3apsi]l MOHA, XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHHH, OKHUCIHUTEIb U BOCCTAHOBUTEIND,
MIPUHAIICKHOCTH BEIIECTB K PA3TUYHBIM KJIaCCaM OPTaHUYECKUX COCTMHECHHIA,

- XapaKTepu3OBaTh: OAJIEMEHTHl  MajJblX TIEPUOJOB IO HMX TMOJOXKEHUI0 B
[lepuognueckoii  cucreme J[.. MengeneeBa; oOumme XUMHYECKHE  CBOMCTBA
METa/VIOB, HEMETAJJIOB, OCHOBHBIX KJACCOB HEOPraHMYECKUX U OPraHMYECKHX
COCTMHCHUI; CTPOCHHE U XUMHUYECKHE CBOWCTBA M3yUYCHHBIX OPTaHUYECKUX COCTMHCHHM;
- OOBSICHSITH: 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTABA U CTPOCHHUS; TIPUPOIY
XUMUYECKON CBSI3U (MOHHOM, KOBAJEHTHOMN, METAJUTMYECKOMN ), 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEaKIINH U MOJT0KEHNUS XUMUYECKOTO PaBHOBECHS OT PA3IUYHBIX (PaKTOPOB;
- BBINOJIHATh XUMUYECKUNA HKCIIEPUMEHT MO PACIO3HABAHUIO BAKHEUIIIHUX
HEOPTAaHUYECKUX ¢ OPTaHUYECKUX BEIICCTB;

- POBOJIUTH CAMOCTOSITENIbHBIA MOUCK XMUMHUYECKOW HH(OpMAIMU C HCIOJIb30BaHUEM
Pa3TUYHBIX MCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX U3aHUN, KOMIBIOTEPHBIX 0a3 JTaHHBIX,
pecypcoB MHTepHeTa); UCHONIB30BATh NPUOOPETEHHBIE 3HAHUSL U YMEHHUSI B
MPAKTUYECKOMN JeATeIbHOCTH U MOBCETHEBHOMN KU3HU JIJIS:

- OOBSICHEHUSI XUMHUYECKUX SIBJICHHH, MPOUCXOISIINX B PUPOJIe, OBITY U HA
ITPOU3BO/ICTBE;

- OompeneneHUusT BO3MOXXHOCTH TPOTEKaHUS XMMHUYCCKUX IPEBPAIICHUA B Pa3IUIHBIX
YCIIOBHUSIX W OILIEHKH WX TMOCIIEJCTBU;

- 9KOJIOTUYECKH IPAMOTHOTO MTOBEACHUS B OKPY KAIOIIEH CpeJie;

- OIIEHKH BIIUSTHUS XUMHYECKOT'O 3arpsi3HCHHSI OKPY)KAIOIIEH Cpeabl Ha OpraHu3M
YeloBeKa U JPYTHe >KUBBIC OPTraHU3MBbI;

- 0e3omacHoro oOpamieHus ¢ TOPIOYMMHI U TOKCUYHBIMU BELIECTBAMU, J1a00PaTOPHBIM
000OpyI0BaHHUEM;

- IPUTOTOBJICHUS! PACTBOPOB 3a/IaHHOM KOHIEHTPALMK B OBITY U HA TPOU3BOJICTBE;

- KPUTUYECKOU OIEHKHU JOCTOBEPHOCTH XMMHUYECKON MH(POpMAIINH, TOCTYMAIOIIEH U3
Pa3HbIX UCTOYHHUKOB,;

- TOHUMAaHUS B3aUMOCBSI3W Y4YE€OHOro MpeAMEeTa € OCOOEHHOCTSAMH Mpodeccuit

U MPOQPECCUOHATILHON JACATEIHbHOCTH, B OCHOBE KOTOPBIX JISKAT 3HAHUS IO TAHHOMY
yaeOHOMY Tipeamerty. (a63an BBeaeH [Ipukazom MunoOpuayku Poccun ot 10.11.2011 N
2643)



3. MECTO YYEBHOM JJUCHUILIUHBI B YYUEBHOM ILIAHE

VyeOnas mucuurmimHa OV J[.09.Xumus siBasiercss yueOHbIM MPEAMETOM IO BBIOOPY M3
oOsi3aTenbHOM mpenMerHoi obnactu «EctectBenHble Hayku» PI'OC cpegnero oOiero
oOpa3oBaHusa. B mpodeccrnoHanbHBIX 00pa30BATEIbHBIX OpPTaHU3ANMSIX, PEATU3YIOMINUX
o0pa3oBaTelbHYI0 MPOrpaMMy CpeaHero olmiero oOpa3oBaHUsI B Mpejenax OCBOCHUS
OIIOII CIIO na 6a3e ocHOBHOro o0mIero oopasoanusi, yueonas aucrurmumaa OV 1.09.
Xumusi u3zydaercs B oOmieoOpazoBatenbHoM Iukie ydeonoro OIIOIT CIIO na 6Gase
OCHOBHOTO 00IIero 00pa3oBaHMs C TIOJIYYEHHEM CpEIHEro oOmiero oOpa3oBaHUs
(ITIKPC, IIICC3). B yueonsix mianax ITITKPC, IIICC3 mecTto ydeOHON MUCIUIUIMHBI
OV 1.09.Xumuss — B cocTaBe 0011e00pa3oBaTENbHBIX YU€OHBIX NUCLUMILIMH 1O BBIOOpY,
dbopMuUpyeMBIX M3 00S3aTeNbHBIX MpeaMeTHhIX obnacteir ®I'OC cpemHero oOmiero
obOpaszoBanus, mias npodeccuit CIIO wnu cnenuansHocTedt CITO COOTBETCTBYIOIIETO
npoduis mpodecCuoHATEHOTO 00pa30BaHMSL.



4. PE3YJIbTATBI OCBOEHUSA YUYEFHOM JUCHUILIMHBI

OcBoenne conepxkanus yueoHoi rucuuiuiuabl OY/1.09. Xumus, odecnieunBaer
AOCTHKEHHE 00YYAKINMMHUCH CICAYIOIIHUX Pe3yJIbTATOB:

JINYHOCTHBIX:

-4yBCTBO TFOPJIOCTH M YBAXKEHUSI K UCTOPHUH U JTOCTHKEHUSIM OTE€UECTBEHHOW XMMUYECKOU
HAYKW; XMMUYECKU TPaMOTHOE TIOBEICHUE B MPOPECCUOHATBHON JEATEIHHOCTU U B OBITY
pu oOpalIeHUH ¢ XUMUYECKUMHU BEIIECTBAMU, MaTepualaMy U MPOIECCaMU;

-TOTOBHOCTh K MPOAOHKEHUIO 00pa30BaHUs M TMOBBIMICHUS KBAIU(PUKAIUKA B U30paHHOMN
npoeCCUOHATILHON  JICATEIbHOCTH W OOBEKTHUBHOE OCO3HAHHME PO XHUMHUYECKUX
KOMIIETCHIIUHA B 3TOM;

-YyMEHUE HMCIOJIb30BATh JTOCTMKEHUSI COBPEMEHHOM XMMHYECKOM HAYKH U XUMHUYECKHUX
TEXHOJIOTUH JJIsl TIOBBIIIEHUSI COOCTBEHHOI'O MHTEIUIEKTYaIbHOTO Pa3BUTHUSI B BHIOpAHHOMU
npodeCcCHOHATLHON JIeATEIbHOCTH;

MeTanpeaMeTHbIX:

-MCIOJIb30BAHUE PA3TUYHBIX BUJIOB MO3HABATEIILHOM JIESITEIbHOCTU U OCHOBHBIX

— HHTEJUISKTYaJIbHBIX oOmepanuii (MOCTAaHOBKMU 3a7aud, (POPMYJIHMPOBAHUS THUIIOTES,
aHaJdu3a W CUHTE3a, CpaBHEHUs, OOOOIIEHUS, CUCTEMATHU3allMH, BBIABICHUS MPUYUHHO-
CJICICTBEHHBIX CBS3€H, MOMCKA aHAJIOroB, (OPMYIMPOBAHWS BBIBOJOB) LISl PEIICHUS
MOCTABJICHHOM 3a/laud, NPUMEHEHHE OCHOBHBIX METOJIOB TO3HaHUS (HaOJI0/ICHMUS,
HAay4YHOTO AKCIEPUMEHTA) ISl U3YUYCHHUS PA3TUYHBIX CTOPOH XMUMHUYECKHX OOBEKTOB U
MIPOLIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOJIUMOCTh CTAJIKUBATHCS B MPOQPECCUOHATHHON
chepe;

- WCIIOJIb30BAHUE DPA3JTMYHBIX HWCTOYHHUKOB JJIA TMOJNYYCHHS XMMHUYECKOW WH(pOpMaIu,
YMEHHE OIEHUTh €€ JOCTOBEPHOCTh I JIOCTHXKEHUS XOPOIIUX pe3yJIbTaTOB B
npodeccruoHansHO cdepe;

npeMeTHBIX:

-c()OpMUPOBAHHOCTH MPEJACTABICHUI O MECTE XUMHUU B COBPEMEHHON HAy4YHOU

KapTUHE MUpPa; TOHUMaHUE POJIU XUMUHU B (POPMUPOBAHUH KPYro30pa v PyHKIIMOHATbHON
IPAMOTHOCTH YeJIOBEKa JIJIS peUIeHUs PAKTUYECKUX 3a]1a4;

-BJIaJICHUE OCHOBOIIOJATAIONMMHU XUMHUYECKUMU TOHATUSIMU, TEOPUSIMHU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH;  YBEPEHHOE  IIOJIb30BAHUE XUMHMYECKOW TEPMUHOJIOTHEN U
CHUMBOJIMKOM;

-BJIaJICHUE OCHOBHBIMH METOJIaMU HAy4YHOTO ITO3HAHMS, HUCIOJIb3YEMbIMU B XUMHUH:
HaOJII0/ICHUEM, OIMCAaHWEM, H3MEPEHHEM, OKCIIEPUMEHTOM;, YMEHHE 00pabaThiBaTh,
OOBSICHATH PE3YyJbTaThl TPOBEIEHHBIX OIBITOB W JIEJNaTh BBIBOJLI, TOTOBHOCTh U
CIIOCOOHOCTh MPUMEHSTh METO/IbI TIO3HAHMS IPU PEIICHUH MPAKTHUECKUX 3a/1a4;
-chOpPMUPOBAHHOCTh YMEHHUS JaBaTh KOJMYECTBEHHBIC OIICHKH U MPOU3BOJUTH PACUETHI
0 XUMUYECKUM (POPMYJIaM U YPaBHEHUSIM;

-BJIaJICHUE TpaBWJIAMU TEXHUKH O€30MaCHOCTU TMPU HCIOJIb30BAHUM XUMHUYECKUX
BEILIECTB;

-c()OpMHUPOBAHHOCTH COOCTBEHHOM MO3UIIMHU 110 OTHOIIECHUIO K XUMUYECKOU HH(OpMaInHy,
IIOJIy4a€MOU W3 PA3HBIX UCTOYHUKOB.



5. COJJEPKAHUE YYEBHOM JUCHUILINHBI
1. Oprannyeckasi Xumus
1.1. Ilpeamer opranuveckoit XuMum. Teopusi CTPOCHUS OPraHMYECKHUX COCAUHECHUI

IIpeamer opranuveckoii xumum. IloHsATHE 00 OpraHMYECKOM BEIIECTBE H
OpraHu4eckor xuMuM. KpaTkuil O4YepK HUCTOPUM Ppa3BUTUA OPTraHUYECKOW XUMHH.
Buranusm u ero kpymenue. OCOOEHHOCTH CTPOEHHS OpPraHUYECKHUX COEIUHEHUH.
Kpyrosopor yriepona B mpupoze.

Teopusi cTpoeHusi opranudyeckux coeauHeHuid A.M.BbytiepoBa. IIpeanocwuiku
co3fnanus Teopun crpoeHuss. OCHOBHBIE NOJIOXKEHUSI Teopun crpoeHust A.M.byrneposa.
XHUMHUYECKOE CTPOEHHWE M CBONCTBAa OpraHudeckux BemiecTB. [lonarne o0 u3omepHu.
CnocoObl 0TOOpaXkeHHsI CTPOEHHUS MOJEKYJbl ((pOopMyInbl, MOAENN). 3HAUEHHE TEOPUU
A.M.bytiiepoBa Ji1s1 pa3BUTUS OPTaHUYECKON XMMUU U XUMHUUYECKUX MPOTHO30B.

CrtpoeHue aroMa yriiepoja. DJIEKTPOHHOE OOJako W OpOuTaib, S- U P-OpOUTAIH.
DJEeKTpOHHBIE W JIIEKTPOHHO-Tpadudeckue (GopMynbl aromMa YIiepoja B OCHOBHOM H
BO30YKIEHHOM cocTOsiHUsX. KoBajeHTHass XxuMuueckasi CBSI3b U €€ KJlacCU(pUKalus Mo
criocoOy mepekpbIiBaHus opOutanen (G- u m-cBsa3u). [lonstue rubpunuzanuu. Paznmuynsie
TUIBI THOpUAN3AIUHN U (OpMa aTOMHBIX OpOUTasel, B3AUMHOE OTTAJIKUBaHHE THOPUTHBIX
opOuTalIel U UX PACIOIOKEHHUE B MPOCTPAHCTBE B COOTBETCTBUM C MUHUMYMOM JHEPTHUU.
['eomeTpuss MosieKysl BelIECTB, OOpPa30BaHHBIX AaTOMaMH YIJIEPOJa B Pa3IMYHBIX
COCTOSIHUSAX THOPUIU3ALINH.

Kuaccupukanuss opranmveckux coeauHenuil. Krnaccudukanus opraHuyeckux
BEIIECTB B 3aBUCUMOCTHU OT CTpPOEHHUsl yriaepoaHou uenu. [loHsTHe (QyHKIMOHAIBHON
rpynnsl. Kimaccudukanus opraHiyeckux BEUIECTB MO TUITY (DYHKIIMOHAIBHOM TPYTIIbI.

OCHOBBI HOMEHKJIATYPBI OPraHMYEeCKHX BellecTB. TpUBHAIBHBIE HA3BAHUS.
PanyonanbHasi HOMEHKJIaTypa Kak npenamiecTBeHHuna HomeHkiarypel [UPAC.
Homenknarypa  IUPAC: npunmunbel  oOpa3oBaHHMsi  Ha3BaHUW,  CTApUIMHCTBO
GYHKIUOHANBHBIX TPYII, HUX o0o3HaueHWe B mnpedukcax u cybhdukcax Ha3BaHUHN
OpPraHUYECKUX BEUIECTB.

Tunbel XUMHYECKHX CBsI3eid B OPraHMYeCKHMX COCMHEHHUSIX M CIOCO0bI MX pa3pbiBa.
Knaccudukanus KOBaJE€HTHBIX CBSI3€H O AJIEKTPOOTPULIATEILHOCTU CBS3aHHBIX aTOMOB,
crnoco0y TMepeKphIBaHusl OpOuTaNeil, KpaTHOCTH, MeXaHu3My oOpa3oBaHus. CBA3b
IIPUPOJBI XUMHUYECKOW CBSA3M C THUIIOM KPUCTAJUIMYECKOM PEIIETKH BEIIECTBA U €r0
¢u3ruecKUMHU CBOMCTBaMH. Pa3pbhlB XMMHYECKOM CBSI3M Kak TIpolecc, OOpaTHBIN ee
oOpa3oBaHHIO. ['OMONUTHYECKHII W  TETEPOJIMTHUYECKHM  pa3pbIBbl  CBSI3EH, HX
COIOCTABJIEHUE C OOMEHHBIM M JJOHOPHO-aKLENTOPHBIM MEXaHW3MaMH UX 00pa3oBaHUs.
[TonsiTe cBOOOIHOTO pajuKaiia, HyKICOPUIbHON U ANEKTPOPUILHON YaCTHUIIBI.

Knaccndpukanus peakuuii B oprannuyeckoit xuMuu. [lonsarue o Tunax u MmexaHmsMax
peakuuii B opranmyeckod xumuu. CyOctpar u peareHT. Knaccudukaims peakuuil mo
U3MEHEHUI0 B CTPYKType cyOcTpata (IpHUCOEAMHEHUE, OTILIEIUIEHUE, 3aMellEHuE,
M30MEepHU3alksi) U THUIYy peareHra (paaukajibHble, HYKICO(QUIbHBIC, JEKTPOPUIbHBIC).
Peakuuu npucoenunenusi (AN, AE), snumunupoBanus (E), 3amemenus (SR, SN, SE),
n3oMepusaunyi. PasHOBHIHOCTM  peakuMi  KaXAoro THUMA: THIPUPOBAaHUE U
JNErUIPUPOBAHNE, TAJIOTEHUPOBAHHUE U JETAION€HUPOBAHUE, THIPATALINS U ACTUApATALINS,
TUAPOTraJIOr€HUPOBAHNE " JNEruApOorajoreHupOBaHueE, ITOJIMM EPU3 AL 51



MOJIMKOH/JIEHCallUs, NeperpynnupoBka. OCOOEHHOCTH OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX
pEaKunil B OPraHUYECKON XUMUHU.

CoBpeMeHHbIE NMPEACTABJICHHS 0 XMMUY€CKOM CTPOCHHUHM OPraHUYeCKHUX BellecTB.
OcHOBHbIE HampaBieHus pas3Butusd Tteopun crpoeHus A.M.byrnepoBa. M3omepus
OpraHUYECKUX BEUIECTB U €€ BUAbL. CTPYKTypHAsi N30MEpHUs: MEXKKIIACCOBasi, yIriIE€pPOIHOTO
CKeJleTa, IMOJIOXKEHUsI KpaTHOM CBsi3M M (yHKUMOHANbHOW rpynmbl. IIpocTpancrBeHHas
M30MEpHsl: TEeOMETpUYecKass M onTtudeckas. lloHaTtme acummerpuyeckoro ueHTpa.
buonornueckoe 3Ha4YE€HHE ONTUYECKOW H30Mepuu. B3auMHOe BIMAHHE AaTOMOB B
MOJIEKYJIaX OpraHMYECKUX BEIIECTB. DJIEKTPOHHbBIE 3(P(HEKTh aTOMOB U ATOMHBIX TPYMI B
OpraHudeckux Mosekynax. MHIyKImoHHbINA 3P EeKT, MOT0KUTETbHBIN U OTPUIIATEIbHBIH,
ero ocobeHHoctH. Me3omepHbili 3hdekT (3PdEeKT compsiKeHus), ero O0coOECHHOCTH.
JdeMoHCcTpanuu
Komnekiuu opranudeckux BemiecTB (B TOM YHCIE JIGKAPCTBEHHBIX IMPENaparTos,
Kpacuteneil), MaTepuajioB (MPUPOJHBIX M CHHTETHUYECKMX KaydyKoB, IUIacTMacc u
BOJIOKOH) Y U3JIETIUI U3 HUX (HUTEH, TKaHEH, OTJEI0UYHbIX MAaTEPUAJIOB).

Mopenu monexkyn CH4, C2H4, C2H2, C6H6, CH30OH — mapoctep>KHEeBbIE U OOBEMHBIE.
Mopnenu oTTaTKUBaHUS THOPUIHBIX OPOUTANICH C TIOMOIIBIO BO3YIIHBIX IIAPOB.
B3anmopelicTBue HaTpusi ¢ 3TaHOJIOM M OTCYTCTBHUE B3aUMOZECHCTBHS C JUAITHIOBBIM
aupom.

OnbITHl, MOATBEPKIAIOMINE HAMMUKUE (YHKIIMOHATIBHBIX TPYII Y COSIUHEHUN Pa3InYHBIX
KJIACCOB.

JlaGopaTopHblii ONIBIT

N3roroBineHne mMoneneld MOJEKyJl —IpeACTaBUTENEH PA3IMUHBIX KJIACCOB OPraHUYECKHUX
COECIMHEHU.

IIpakTuyeckue 3aHATHS.

OOnHapyxeHue yriaepoja U BOJIOPOJAa B OpraHMYeckoM coenauHeHun. OOHapyx eHue
rajioreHoB (rpoOa beiinpiTeiina).

1.2. [IpenesibHbIE YI1€BOAOPOAbI

I'omonoruveckuii psg ankanoB. Ilonstue 00 yrieBogopoaax. OcoOeHHOCTH
CTPOCHUSI TMPEAEIbHBIX YIIE€BOJOPOAOB. AJIKaHbl KAaK MPEICTABUTENN MPEAEIbHbIX
YIJIEBOIOPOJIOB. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJIbl METaHa U
ApYTUX alKaHoOB. [omonoruueckwii psijg u wu3oMepus mnapaduHoB. HopmanpHoe u
Pa3BETBICHHOE CTPOCHHUE YyriiepoaHoM nenu. HoMmeHknaTypa aikaHOB M aJKWIbHBIX
3amectuTenei. Gu3nueckne CBOMCTBA aJIKaHOB. AJIKaHbI B IPUPOJIE.

Xumnyeckue cBoiicTBa anakaHoB. Peakiuu SR-Tuma: ramoreHupoBanue (padoThI
H.H.CemenoBa), nutpoBanue mno KoHoBanoBy. MexaHM3M peakuuu XJIOPUPOBAHUS
aNKaHOB. Peakuuu AeruapupoBaHUs, TOPEHUS, KATAIUTHUYECKOI'O OKHUCIICHHS AJIKaHOB.
KpekuHr ankaHoB, pa3iWyHble BUAbBl KPEKHHId, NPUMEHEHHE B NPOMBIIUIEHHOCTH.
IInponu3 1 KOHBEpCUs METaHa, N30MEpU3aLusl AJIKAaHOB.

IIlpumeHnenune u cnocoObl MoOJy4YeHUus: ajJkaHoB. OOiacTu TMPUMEHEHUS aAJIKaHOB.
[IpombllIeHHbIE CTTOCOOBI MOIYYEHUS! AIKAHOB: MOJYYEHHE U3 MPUPOJHBIX UCTOYHUKOB,
KPEeKUHT TapaduHOB, TMOJYYEeHHUE CHUHTETHYECKOro OCH3WHA, Tasuukanus yris,
TUApUPOBaHKUE alikaHOB. JlaGopaTopHble crocOOBl MOJTy4YeHHUs ajJKaHOB: CHMHTE3 Bropia,
TeKapOOKCHIINPOBAHUE, THIPOIN3 KapOuIa aTFOMUHUS.



Huxnoankanbl. ['oMonornyeckuid psii ¥ HOMEHKJIATypa IUKIOAJIKAHOB, UX 00IIas
dopmyna. Ilonarue o HampsokeHHHM HHKIA. M30Mepusi HHMKIOAIKaHOB: MEKKIACCOBas,
VIIEPOJHOTO CKeleTa, reomerpuueckas. llomydyenne u  (dusmyeckue CBOMCTBa
LIUKJIOAJIKAaHOB. ~ XHMMHYECKHME  CBOMcTBAa  HHMKJIOaidkaHoB. Cneuuduka  CBOKICTB
LUKJIO0ATKAHOB C MAaJIBIM pasMepoM LUKIA. Peakuuu npucoeauHeHUss W PagvKaIbHOrO
3aMENICHUS.

JdeMoHCTpanuu

Mopnenu MoJieKysl MeTaHa, IPYTrUX aJIKaHOB, PA3JIMYHBIX KOH(OpMAaIUil IIUKIIOreKcaHa.
PactBopenue napadunHa B OE€H3MHE M HMCIAPEHUE pacTBOpUTENs U3 cMmecu. [lnaBnenue
napaduHa u ero OTHOILIEHHUE K BOJIe (PaCTBOPUMOCTD, IIIOTHOCTh, CMaUHBAHUE).
Pa3znenenue cmecu 6€H3MH—BO/IA € MTOMOILBIO IETUTEIHHON BOPOHKHU.

['openne MeraHa, mnponaH-OyTaHOBOW cMecH, mapaduHa B YyCIOBUAX H30BITKA U
HEZ0CTaTKa KUCIOpOAa.

B3peiB cMecn MeTaHa ¢ BO31YXOM U XJIOPOM.

BoccTranoBieHne OKCHI0B TSKENBIX METAIOB MapadruHOM.

OTHollIeHHE UUKIOreKcaHa K OpOMHOM BOJ€ M pacTBOpY II€pMaHraHata Kajus.
JlaGopaTopHbIie ONbITHI

N3roroBneHne MoJenel MOJIEKY alKaHOB U raJOr€HAJIKAHOB.

W3roroiienne napauHUPOBAHHON OyMmaru, UCHbITAHUE €€ CBOWCTB: OTHOILIEHUS K BOJIE
U KUpam.

OOHapyXeHue BOIbI, CaXH, YIJIEKHCIOrOo Tra3a B MPOAYKTaX TOPEHUS CBEYH.
O3HakOMJIEHHE CO CBOMCTBaMM TBEpABIX MapadUHOB: IUIABICHHUEM, PACTBOPHUMOCTBHIO B
BOJAC U OpPraHUYECKUX PACTBOPUTENSAX, XUMUYECKOM HWHEPTHOCTHIO (OTCYTCTBHUEM
B3aUMOJIEUCTBUSL C OpPOMHOM BOJOW, pacTBOpaMu IE€pMaHraHaTa Kajivs, TUAPOKCHIIA
HATpUs U CEPHOM KHUCIIOTHI).

IIpakTuyeckoe 3aHsiTHE

[Tomyyenne MeTaHa U M3y4YEHHE €r0 CBOMCTB: TOPEHMS, OTHOLICHHS K OPOMHOM BOJE U
pacTBOpy NepMaHraHaTa KaJlusl.

1.3. ITijIeHOBBIE U INEHOBbIE YIJI€BOA0PO/bI

I'omosiornyecknii psii aJKeHOB. OJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI JTWJIEHA W ajkeHoB. ['oMmonormyeckuid psg u oOmas Qopmyna aaKeHOB.
M3omepuss OTUIEHOBBIX  YIVIEBOJAOPOAOB: MEKKJIACCOBAsA, YIVIEPOAHOIO  CKEJeTa,
MOJIOKEHUST KpaTHOM CBsi3U, TeoMeTpuueckas. OCOOCHHOCTH HOMEHKJIATYpPhl STUICHOBBIX
YIJIEBOJAOPOJIOB, HA3BAHUS BAXKHEUIINX pAIUKAIOB. DU3NUEeCKue CBOMCTBA aTKEHOB.

XumMnyeckne CBOMCTBA AJIKEHOB. DJIEKTPODIILHBIN XapaKTep peaKkilfii, CKITIOHHOCTh K
peakIUsAM MPUCOEIUHEHHUS], OKUCIEHUS, Tonumepu3anuu. [IpaBuno MapkoBHUKOBA U €0
ANIIEKTPOHHOE O00OCHOBaHHE. Peakiuu TamoreHupoBaHus, TUAPOTaJIOTeHUPOBAHUS,
rugpatanuy, ruapupoBanuss. Mexanusm  AE-peakuwmii.  [loHstue o0  peakmusax
nosmmepusanuu. ['openne ankeHoB. Peakiu OKMCIIEHUS B MATKHAX U )KECTKUX YCIOBUSX.
Peakiusi Barnepa u ee 3HaueHHe I OOHApPYKEHHS HENPEACIIbHBIX YIIJIEBOJOPOIOB,
[IOJIy4€HUs TIIUKOJIEH.

Ilpumenenue u cmocoObI MOJy4YeHHUS aAJKeHOB. lcrmonb3oBaHHe BBICOKOU
PEaKIMOHHON CIOCOOHOCTH aJKEHOB B XMMHMUYECKOW MPOMBINUIEHHOCTH. [IpuMeneHue
ATWIEHa M mnponwieHa. I[IpombllieHHbIE CHOCOOBI MMONYYEHUs alKeHOB. Peakuuun
JAETUAPUPOBAHUS U KPEKUHIa alIkeHOB. JIabopaTopHbie criocoObl MOy4eHHs aJIKEHOB.



Aaxkaauenbl. [loHstue u kinaccudukanus TUEHOBBIX YIJIEBOAOPOJOB MO B3aUMHOMY
PaCIONIOKCHUIO KPAaTHBIX CBsized B Mojekyne. OCOOCHHOCTH d3JIEKTPOHHOTO U
MIPOCTPAHCTBEHHOT'O CTPOEHUS CONPSIKEHHBIX JUEHOB. I[loHATHE O T-3IE€KTPOHHOU
cucteMme. HoMeHknaTypa TUEHOBBIX YriaeBoAopoaoB. OCOOCHHOCTH XUMHUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB KaK CIIEJICTBUE MX OJJIEKTPOHHOro cTpoenus. Peakuuum 1,4-
npucoeaunenus.  [lomumepusamus  aueHoB.  CrnocoObl  TOJNYYEHUS  JUEHOBBIX
yraeBoaoponoB: padotel C.B.JlebeneBa, neruapupoBaHre aTKaHOB.

OcCHOBHbBIC TOHATHS XMMHH BBICOKOMOJIEKYJSIPHBIX COeJIMHEHUIl (Ha mpuMepe
NPOAYKTOB MOJUMEPH3AINUN AJKEHOB, AJKAJIHMEHOB M HMX TIajJlOTeHNPOU3BOIHbBIX).
MoHoMmep, nmosmmep, peakuys NOJIMMEpPU3ALNH, CTEIEHb MOJUMEPU3ALUNA, CTPYKTYPHOE
3B€HO. THIIBI TOJMMMEPHBIX ULEMNEH: JUHEHHBIE, PA3BETBJICHHBIC, cuiuThie. [loHATHE O
cTepeoperyisipHeIX nonuMmepax. [lomumepsl TEPMOIIACTUYHBIE U TEPMOPEAKTUBHBIE.
[IpencraBienne o muactMaccax M 3jactroMepax. [lonMATHUIIEH BBICOKOTO M HHU3KOTO
JaBieHus, ero cBouctBa W npumeHenue. Karamuzaropsr  [{urnmepa—Harra.
[TonunponwuiieH, ero NMpuMeHEHNE U CBOMCTBA. ["aorencoaepkaime moauMepsl: TehIoH,
nonuBuHWIxaopua. Kayuyku  HaTypanbHbld U cuHTeTHueckue.  Comoaumepsl
(OyTramueHCTHPONIBHBIN Kayuyyk). Bynkanuzamus kaydyka, pe3uHa u 500HHT.
JleMmoHCcTpauumn
Mopaenu MOJEKyJ CTPYKTYPHBIX U MPOCTPAHCTBEHHBIX N30MEPOB AJIKEHOB M AJIKAJIUECHOB.
Konnexkuus «Kayuyk u pesuna». Jlenonumepuszanus kayuyka. CryiieHue MIEYHOrO COKa
Kay4yyKOHOCOB (MoJiouasi, OyBaHUYMKOB, UKYca).

JlaGopaTopHbIie ONbITHI

OO6HapyxeHue HemnpenelbHbIX COCIMHEHH B KepocuHe, ckumnuaape. O3HaKOMIIEHHUE C
oOpa3laMM MOJMATWIEHA MW MOJUNponuwieHa. Pacro3HaBanue oOpa3loB alKaHOB U
AJIKCHOB.

IIpakTuyeckue 3aHATHS

[Tony4yenue sTuneHa aeruaparanuen 3TUIOBOTrO CUPTA.

BsaumoneiicTBue 3TusieHa ¢ OpoMHOM BOJI0M, pacTBOPOM MepMaHraHaTa Kajusl.
CpaBHeHUE IIJITaMEHM OTWIEHA C IUIaMEHEM TMpeAesibHBIX YIJIEBOJAOPOIOB (MeTaHa,
MPOIaH-0yTaHOBOW CMECH).

1.4. AuerniieHOBBIE YIJIeBOAOPOALI

I'omonoruveckuii psix aJKMHOB. ODJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE
aleTWIeHa W JpPYrux ajakuHoB. ['omonoruyeckuit psa v obmias (opmylia amKUHOB.
Homenkiiatypa aneTuneHoBbIX yriIieBOAOpooB. M3oMepus MexkKinaccoBas, yriepogHOro
CKEJIETA, MTOJIOKEHUS KPATHOU CBA3U.

XumMuyeckre CBoOiicTBA M TNpuUMeHeHHMe AJKUHOB. (OCOOEHHOCTH  peakiui
MIPUCOEIMHEHNS] IO TPOMHOU YIIIEpoa-yriepoaHoun cBsasu. Peakuus Kydeposa. IIpaBuno
MapkoBHMKOBa NPUMEHUTENBHO K aunerwieHaMm. [loJBM>KHOCTB aToma BOAOpPOAA
(kucnmoTHble cBoMcTBa ankuHOB). OKucieHWe ankuHOB. Peakiusi  3eIMHCKOrO.
[IprMeHeHue alleTUICHOBBIX YIiaeBOA0poa0B. [lonBruHMIaLeTAaT.

Ionyuenue anxkuHoB. [lonmyueHue aieTwieHa NUPOJIU30M MeETaHA W KapOUJIHBIM
METOZOM.

JdemMoHcTpanuu

Mopenu MONEKyJbl alleTuieHa U ApYyrux ankuHoB. llonmyueHue anerwiieHa u3 xkapouaa

KaJIblIUs, O3HAKOMJIEHHE C (U3MYECKUMU W XUMHUYECKUMHU CBOWMCTBAMH all€TUJICHA!



pPacTBOPUMOCTBIO B BOJIe, TOPEHUEM, B3aUMOJCHCTBUEM C OpOMHOI BOAOH, PacTBOPOM
repMaHranara kanaus, comsimu meau (1) m cepebpa.

JlaGopaTopHbIil ONIBIT

N3roroBnenne moxaenei MOJIEKYJ AJIKUHOB, UX U30MEPOB.

1.5. ApomaTnyeckue yrieBoa0poabl

I'omonornyeckuit psx apeHoB. beH30 Kak IpeacTaBUTENb apeHOB. Pas3Burue
MPEACTaBICHUA O CTpoeHUH OeH3o0s1a. COBpEMEHHBIC MPEICTABICHUS 00 3JICKTPOHHOM H
NPOCTPAaHCTBEHHOM CTpoeHuU OeHzona. OOpa3oBaHME apOMAaTUYECKOW TT-CHUCTEMBI.
l'omonmorn OeH3oyia, uUX HOMEHKIaTypa, oOmas ¢opmyna. Homenkmarypa s
JAU3aMEIEeHHbIX  MPOM3BOAHBIX  O€H30jJa:  OpTO-, MeTa-, Iapa-paclojoKEeHue
3amecturenen. Guznyeckne CBOMCTBA APEHOB.

Xumnueckue cBoiicTBa apeHoB. [IpuMepsl peakiuii 31eKTPOPUIHHOTO 3aMEIICHHS:
raJIOreHUpPOBaHus, alKwinpoBaHus (katanuzartopbl Ppuaens—~Kpadrca), HUTpOBaHUA,
cyibpupoBaHus. Peakiuu THAPUPOBAHWS ¢ NPHCOCAMHEHHA XJiopa K OeH301y.
OcoOeHHOCTH XUMHUYECKUX CBOWCTB rOMOJIOrOB OeH3oisa. B3anMHOe BiIMsiHME aTOMOB Ha
pUMEpPEe TOMOJOroB apeHoB. OpHeHTalMs B Peakuusax 3JIeKTPO(UILHOTO 3aMelleHUsl.
Opuenranrsl [ u I poxa.

IlpumMenenne W mojgy4dYeHHe apeHoB. I[IpuUpogHbIE HMCTOYHUKH apOMATHYECKHUX
YTIE€BOAOPOIOB. ApoMaTH3alus aJKaHOB U HUKIOAIKAaHOB. AJIKWIMPOBAaHUE OEH30J1a.
JemoHcTpanuun

[IlapocTepxHEBbIE U 00BEMHBIE MOJEIIA MOJIEKYJT O€H30J1a U €r0 TOMOJIOT OB.

Pa3nenenue cmecu O€H301—BOAA C IOMOIIBIO JAEIUTEIbHON BOPOHKH.

PactBopsitomasi cnocoOHOCTh OeH30J1a (IKCTPAKIMS OPraHUYECKUX M HEOPTraHUYeCKHX
BELIECTB OEH30JIOM M3 BOAHOIO pacTBOpa HOAa, KpacuTeseil; pacTBopeHue B OeH3oiie
BEIIECTB, TPYAHOPACTBOPUMBIX B BOJIE (CE€pbl, OEH30MHOM KUCIIOTHI).

['openue OeHzona.

OTtHomrenre 6eH301a K OpOMHOM BOJIE, paCTBOPY MEPMaHTaHATa KaJlus.

[Tonyyenue HUTpOOEH30IA.

O3HakomiieHHE C (PU3MYECKUMH CBONCTBAMHU apOMAaTUYECKHUX YIJIEBOJOPOAOB C
ucrosib3oBanueM pactBopurenss  «ConbBeHT». M3roTroBieHHME W HCIONb30BAaHUE
npocTeiiero npudopa ais xpomarorpaduu.

[Tonydyenne OeH30Ma AeKapOOKCHIMpOBaHWEM O€H30WHONW KuCIoThl. [lomydeHue wu
paccioeHue sMynbcuM OeH3zona ¢ Bogou. OTHomieHue OeH3olla K OpoMHOW Bole U
pacTBOpy MEpMaHraHaTa KaJIusl.

1.6. IlpupoaHbie HCTOYHUKH YIJI€BOIOPOI0B

He¢gts. Haxoxnenue B mnpupoje, coctaB M (U3MYECKHE CBOMCTBA HePTH.
TonnuBHOSHEpreTHueckoe 3HaueHue HedTu. [IpomblmeHHas mnepepadboTka HEPTH.
Pektudukanuss HedTH, OCHOBHBIE (paKIUU €€ pa3JelieHus, HX HCIOIb30BaHHUE.
Bropuunast nepepaborka HedTenpoaykToB. PexTudukanus mazyta nNpu yMEHbIIEHHOM
naBnenun. Kpekunr HedrenpoaykToB. Paznmuunbie Buabl kpekunra, padotsl B.I'.I1lyxoBa.
N3omMepuzanusi ankaHoB. AJKUIMPOBAHUE HENPEIEIbHBIX YIIIEBOJIOPOAOB. PudopMuHr
HedTenpoaykToB. KauecTBo aBTOMOOMIBHOTO TOILUIMBA. OKTaHOBOE YHUCIIO.

Ilpupoanbiii ¥ monyTHbIA HedTAHON raspl. CpaBHEHUE COCTaBa MPUPOJHOIO U
MOMYTHOI'O T'a30B, UX MPAKTHYECKOE HUCIIOJIb30BAHUE.



Kamennbiii yrosb. OCHOBHBIE HalpaBJCHHsS MWCIOJb30BAHUS KaMEHHOIO YTJIs.
KokcoBaHne KaMEHHOro yrus, BaXHEWIIME MNPOAYKTHl 3TOr0 Ipolecca: KOKC,
KaMEHHOYTOJbHAsE CMoOJda, HajacmolbHas Boaa. CoenuHEeHUs, BBIAEIAEMBIE U3
KaMEHHOYTOJIbHOW  cMOJbl.  [IpoaykTel, mnongy4aemMble W3  HAJACMOJBHOM  BOJBI.
OKOJIOTUYECKUE  aCMeKThl JI0ObIYM, TMepepabOTKU W HCIOIB30BAHUS  TOPIOYUX
HCKOIAEMBIX.

JdeMoHCTpanuu

Konnexkuus «IIpupoaHbie HCTOUHUKH YIIIEBOAOPOAOBY.

CpaBHeHUE MPOLIECCOB TOPEHU HEPTU U MPUPOJHOrO Ta3a.

OO6pazoBanue HEPTAHOM MIICHKN HA TTOBEPXHOCTH BO/IBI.

Karanutnyeckuii kpekuHr napaduna (Wiv KepocuHa).

JlaGopaTopHbIie ONbITHI

Omnpenenenre HAMMYUS HETIPEACIbHBIX YIIEBOIOPOJIOB B OCH3MHE U KEPOCUHE.
PacTBopuMOCTh pa3innuHbIX HEPTENPOAYKTOB (O€H3MHA, KEPOCUHA, TU3EIHHOTO TOIUIMBA,
Ba3ellnHa, napaduHa) Apyr B JIpyTe.

1.7. 'mapoxkcuIbHbIEC COeIMHECHUS

Ctpoenue u kjaaccupukanusa cnuproB. Krnaccudukamuss CnupToB MO THUITY
YIJIEBOJOPOJHOIO pPANMKajla, YWCIYy TUAPOKCWIBHBIX TPYII M THUIYy aToMma YIJIEpoAa,
CBSI3aHHOTO C THUJPOKCWIBHOW TPYNIOH. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE
TUIPOKCUIIBHOM TpyImbl. BiusHue cTpoeHHs CNUPTOB HA WX (PU3UYECKHE CBOMCTBA.
MexMonekynspHas BOAOPOAHAs CBA3b. [ OMOIOrHYECKUH Pl MPEAEIbHBIX OJJTHOATOMHBIX
cnupToB. M3oMepus 1 HOMEHKIIATypa aJKaHOJIOB, UX o01mias ¢hopmMya.

XuMHYecKHe CBOMCTBA aJIKAHOJOB. PeakiimoHHass CHOCOOHOCTh MpPEAETbHBIX
OTHOATOMHBIX CIHUPTOB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOMCTB OpPraHUYECKUX U
HEOPraHWUYEeCKUX CcoeAuHeHu, coaepxkamux OH-rpynmy: KuWCIOT, OCHOBaHUH,
aM(OTEpHBIX COEANMHEHUH (BOABI, CHOUPTOB). Peakuuu, MOATBEPKAAIOLIUE KUCIOTHBIE
CBOWCTBAa COUPTOB. Peaknuu 3amemeHuss TUAPOKCWIBHOM Tpynnbl. MexMOoneKysipHas
Aerujparaius CIUPTOB, YCIOBHS 00pa3oBaHus NpocThix 3hupoB. CroxHbie 3GUPHI
HEOPraHWYECKUX W OPraHUYeCKUX KHUCJIOT, peakuuu sTepudurkauud. OKUCIEHUE U
OKHCJIUTEIBHOE IETUIPUPOBAHUE CIIUPTOB.

Cnoco0bl moJry4yeHusi CHUPTOB. ['MAponn3 rajoreHankaHoB. ['maparanus alKeHOB,
yCIIOBUS €€ MpoBe/ieHus. BoccTaHoBIeHNE KapOOHMIBHBIX COSAMHEHUH.

OT1aesbHBIC IPEACTABUTEIHN AJTKAHOJ0B. MeTaHOII, €ro NPOMBIIIJIEHHOE MTOTYy4YEeHHUE U
IIPUMEHEHUE B MPOMBILIIEHHOCTH. bronornyeckoe nericreue Meranona. Cnennduueckue
CHOCOOBI MONTYYeHUsI 3TUIOBOTO criupTa. dusnonoruueckoe 1elcTBUE ITAHOIA.

MHoroaromMHble cnuprThl. M3omepus M HOMEHKIATypa NpPEACTABUTEICH IBYX- U
TPEXaTOMHBIX CIUPTOB. OCOOCHHOCTH XUMUYECKUX CBOWCTB MHOTOATOMHBIX CIIUPTOB, MX
KauecTBeHHOe oOHapykeHue. OTAeNnbHbIE MNPEACTaBUTENN: STUICHIIIMKOIb, TJIHIEPUH,
CHOCOOBI X MOTYYEHHUS, IPAKTUYECKOE TPUMEHEHHE.

®eHos1. DIEKTPOHHOE U TMPOCTPAHCTBEHHOE cTpoeHHe (eHona. B3zaumHoe BiusHuE
apOMATHUYECKOI0 KOJIbIIA U THIPOKCUIBHOM TPYIIIIBI.

Xumuueckue cBoiicTBa (GeHonma Kak (QYHKIHS €ro XUMHUYECKOTO CTPOCHWS.
bpomupoBanue ¢enona (kauecTBEHHAs! peakius), HUITpOBaHUE (IMMKPUHOBAs KUCIIOTA, €€
cBoiicTBa M mpumeHeHHe). OOpa3oBaHHWE OKPAIICHHBIX KOMIUIEKCOB ¢ HMOHOM Fe3+.
[Ipumenenue denona. [Tonyuenue dheHona B NpOMBIIIIIEHHOCTH.



JlemoHCcTpauumn

Monenu MoJIeKyJ1 CHUPTOB U (DEHOJIOB.

PacTBOpUMOCTH B BOJI€ aJIKaHOJIOB, STUJIICHTIIMKOJIS, TIUIEpUHA (eHoTIa.
CpaBHEHHE CKOPOCTH B3aWMOJICHCTBHS HATPUS C OTAHOJIOM, IMPOMAHOJIOM-2, 2-
METUJIIPONAHOJIOM-2, TJIIMLIEPUHOM.

[Tonyyenue OpomdTaHa U3 3TaHONA.

Britecnenue dhenona u3 ¢peHonATa HaTpUs YroJIbHOM KUCIOTOM.
Peaknus ¢eHona ¢ hopmaiibaeruiom.

KauectBeHHble peakiinu Ha (HEHOI.

3aBUCUMOCTH pPaCTBOPUMOCTH (PEHOJIA B BOJAE OT TEMIIEPATYPHI.
B3aumoneiictBue heHosa ¢ pacCTBOPOM IIETTOYH.

PacrioznaBanme pactBopoB (eHonsita HaTpus W KapOoHata HaTpus (OapOorax
BBIIBIXaEMOTr'0 BO3/1yXa WIH JEHCTBUE CUIBLHOU KUCIIOTHI).
Pacmo3naBanme BOHBIX pacTBOPOB (peHOTIA U TIUIIEPUHA.
JlaGopaTopHbIe ONbITHI

PexTudukanus cMmecu 3TaHOI—BO/1A.

OOGHapyxeHue BOAbl B @3€0TPOIMTHOM CMECH BOJBI U 3THJIOBOT'O CIHUPTA.
IIpakTHyecKkue 3aHATHS

N3yueHne pacTBOPUMOCTH CIIUPTOB B BOJIE.

OKucneHue CnupToB Pa3InyHOIO CTPOEHUSI XPOMOBOM CMECHIO.
[Tonyuenue nuatunoBoro 3dupa. [lonydenue riuiepara Meau.

1.8. Aubaeruabl 1 KeTOHBI

I'oMosiornyeckne psabl ajdbJAerugoB M KeToHOB. [loHsATHe 0 KapOOHWIBHBIX
COCIMHEHUSAX. OJEKTPOHHOE CTpPOEHUE KapOOHWIbHOM Tpymnmbl. M3omepus u
HOMEHKJIaTypa albJerujoB M KETOHOB. DuU3HUEeCKHME CBOMCTBA KapOOHUIBHBIX
COCIUHECHUM.

XumMuyeckne CBOICTBa ajbJAeruJ0B W KeTOHOB. PeaknmoHHas CrocoOHOCTH
KapOOHUJILHBIX COCIMHEHUN. Peakiuu OKUCIeHMs albJeruja0B, KaueCTBEHHbIE PEaKIUU
Ha aIbJACTUIHYIO rpyIIy. Peakniuu MOJIMKOH/ICHCALINU: oOpa3oBaHue
benonohopManbAETUAHBIX CMOIL.

IlpuMeHeHue U MoJy4yeHHe KApOOHWIbHBIX coeauHeHUil. [I[puMeHeHne anbaernioB
U KETOHOB B OBITY M TPOMBINIICHHOCTH. AJBJCTHIIBI U KETOHBI B Tpupojae (dpupHbIC
Macia, Qepomonsl). [lomydyenune kapOOHWIBHBIX COEIUHEHUW OKHUCIECHUEM CIUPTOB,
ruAparaiell ajkuHOB, OKHCICHHEM YriaeBOAOpoJoB. OTlenbHbIE MPEICTaBUTEIN
aJbJIETUOB U KETOHOB, Clielu(rueckue crocoObl UX TMOTYyUYEHUS U CBOWCTBA.
JlemoHcTpaLUu
[ITapocTepkHEBBIE I OOHEMHBIE MOJIEIIA MOJICKYJT aJTbJETUIOB U KETOHOB.
[TonyuyeHne yKCyCHOTO anbAEru/ia, OKUCIEHUE ITAHOJIA XPOMOBOM CMECHIO.
KauecTBeHHbBIC peakIlMy Ha adbJIErUAHYIO TPYIIY.
JlaGopaTopHbIe ONBITHI
OKucneHue 3TaHoJIa B 3TaHAIb PACKAJICHHOW MEIHOW MPOBOJIOKOMN
[Tony4yenue GpeHomodopManbaeruIHOrO MOJIUMEpPA.
Pacno3naBanue pactBopa areTona u popmanusa.
[IpakTuyeckue 3aHATHSA



N3yueHne BOCCTAaHOBUTEIbHBIX CBOMCTB alIbJCTHUJIOB: PEAKIIUA «CEPEOPSHOro 3epKajiay,
BOoccTaHoBlieHue rusipokcuia meau (II).

BiaumoneiictBue popManpaeruia ¢ ruApocyibGUToOM HaATPHSL.

1.9. Kap6oHoBbI€e KMCJIOTHI M KX TPOU3BOIHbIE

TI'omosioruveckuii psig npeaeJbHbIX OJHOOCHOBHBIX KapOOHOBBLIX KHCJOT. [ToHsTHE
0 KapOOHOBBIX KHCJIOTaX MU HX Kjiaccuukamus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE KapOOKCWIBHOM rpynmbl. ['omMonoruueckuil psii mpeleabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT, UX HOMEHKJIATypa M u3oMepus. MeXMOIEKyIsIpHbIE BOJAOPOIHbBIE
CBSI3U KapOOKCUJIBHBIX TPYIII, UX BIUSHHUE Ha (PU3NYECKUE CBOMCTBA KApOOHOBBIX KHUCIIOT.
XuMuuyeckKne CBOMCTBA KAPOOHOBBIX KUCJIO0T. Peakiiuu, WuTIOCTPUPYIOLIUE KUCTOTHBIC
CBOMCTBA M HMX CpaBHEHHUE CO CBOMCTBAMHM HeOpraHuyeckux KucioT. OOpa3zoBaHue
(GYHKIIMOHANHHBIX ~MPOU3BOMHBIX  KapOOHOBBIX KHUCIOT. Peakiuu stepudukanuu.
AHruApU b KAPOOHOBBIX KUCIIOT, UX MOJIYYEHUE U PUMEHEHHUE.

Cnoco0bl moJiydeHHsi KapOOHOBBIX KHCHOT. OT/AeNbHbIE MPEICTaBUTENIN MU HX
3HaueHue. OOmme crmocoObl TMOMYy4YeHUs: OKHCICHHE aJKaHOB, AJIKEHOB, MEPBUYHBIX
CIIUPTOB, AQJbJAETUIOB. BaxHeime mnpencTaBuTead KapOOHOBBIX  KHUCJIOT, UX
Ouonoruyeckass poiib, crenupuueckue CrocoObl MONYYEHHUS, CBONCTBA W TPUMEHEHHUE
MYpPaBbUHOW, YKCYCHOM, MAJIbBMUTUHOBOW U CTEAPUHOBOM; aKPUJIOBOU M METAKPUIOBOW;
OJICHHOBOM, IMHOJICBOM 1 JIMHOJICHOBOI; IIABEJICBOM; OCH30MHON KUCIIOT.

Caoxunbie 3¢upbl. CTpoeHHe M HOMEHKJIATypa CJIOXKHBIX 3(QHUPOB, MEXKKIIaCCOBas
u3oMepusi ¢ KapOOHOBBIMH KHciOTaMu. CHocoObl MONYYEHHUS CIOXKHBIX 3(QHUPOB.
OOpaTUMOCTh peakuu dTePUPUKAIIHA U (PAKTOPHI, BIUSIIONME HA CMEIIICHUE PaBHOBECHSI.
OOpazoBanue  cinoxHbIX  nonuddupoB.  [lomudTunenrepedranar. JlaBcan  kak
MPEACTABUTENIb CUHTETUYECKUX BOJOKOH. XUMHUYECKHE CBOMCTBA M MPUMEHEHUE
CJIOXHBIX 2(UPOB.

Kupsl. Kupsl kak cinoxubie dpupsl riuiepuda. KapOoHOBbIE KUCIIOTHI, BXOASIIUE B
COCTaB XUPOB. 3aBUCUMOCTb KOHCHUCTEHIIUHU KUPOB OT UX COCTaBa. XUMUUYECKUE CBOMCTBA
KUPOB: THUIPOJIU3, OMBUIEHUE, THUJpUpOBaHME. buojmorudeckas pojib KUPOB, HUX
MCIIO0JIb30BaHUE B OBITY U MPOMBIIIEHHOCTH.

Coam kapOoHOBBIX KHMCJ0T. Mbuta. CniocoObl TOJNYYEHHUs COJICH: B3aMMOJEHCTBHUE
KapOOHOBBIX KHCJIOT C MeTaUlaMH, OCHOBHBIMH OKCHJIaMH, OCHOBAHUSIMH, COJISIMH;
IIEIOYHONW TUAPOIU3 CIOKHBIX A(PUpoB. XWMHYECKHE CBOWCTBA CoJied KapOOHOBBIX
KHUCJIOT: THUAPOJIN3, PEAKIMH HMOHHOTrO oOMmeHa. Mbuia, CYIIHOCTh MOIOIIETO ACHCTBUSL.

OtHomieHue MbUla K JKecTKoM Boje. CuHteTmueckue morwmme cpencrea — CMC
(meTepreHThl), MX MPEUMYIIECTBA U HEAOCTATKH.
JlemoHcTpaLUu

3HAKOMCTBO C (U3UYECKUMH CBOMCTBAMHU BKHEHTITNX KapOOHOBBIX KHCIIOT.

Bosronka 6eH30iiHON KHUCIIOTHL. OTHOIIEHHE Pa3IU4YHbIX KapOOHOBBIX KHUCIOT K BOJIE.
CpaBuenne pH BOAHBIX pacTBOPOB YKCYCHOM M COJIIHOM KHCJIOT OJAWHAKOBOU
MoJispHOCTH. [lomydeHne NpusTHO MaxXHYIIETro CIOXKHOTO dPupa.

OTHOIIEHUE CIMBOYHOTO, MOJCOJTHEYHOr0, MAIIMHHOTO Macel M MaprapuHa K OpOMHOM
BOJI€ U pACTBOPY IEPMaHraHaTa Kaausl.

JlabopaTopHbIe ONbITHI

B3aumopelictBue pacTBOpa YKCYCHOM KHCJIOTBI C MarHueM, OKCHJAOM IIMHKA,
ruapokcugom xenesa (I11), pactBopom kapOoHaTa Kanus U cTeapara Kajius.



O3HakomiieHHEe ¢ 00pa3laMu CII0KHBIX 3(PUPOB.

OTHoOIIEHNE CI0KHBIX Y()UPOB K BOJIC M OPTAHMYECKUM BEIIIECTBAM.

BriBenienre ®upHOTo MATHA € MOMOIIIBIO CIOXKHOTO dPupa.

PacTBOpHMOCTB KMPOB B BOAE U OPTaHUYECKUX PACTBOPUTEIIAX.

CpaBHEHHE MOIOIINX CBOMCTB X0351MCTBEHHOI0 Mblj1a 1 CMC B %eCTKOU BOJIE.
IIpakTuyeckue 3aHATHS

PactBopuMOCTh pa3au4HBIX KapOOHOBBIX KHUCJIOT B Boj€. B3aumopaelcTBHE YKCYCHOM
KUCTIOTHI ¢ MeTaiuiaMu. [TonydeHue n30amMminoBoro 3upa yKCyCHOM KUCIOTHI.

CpaBHEHME CTENEHU HEHACHIIIEHHOCTU TBEPIOIO M JKHUIKOTO XUPOB. OMBUIEHUE KHpA.
[Tony4yenue mMblia U U3y4EHHE €r0 CBOMCTB: TEHOO0Pa30BaHUs, PEAKIIU HOHHOTO OOMEHa,
TUIPOJIN3a, BBIJIETICHUSI CBOOOHBIX KUPHBIX KUCIOT.

1.10. YraeBoabl

IHonsite 00 yraesomax. Knaccudukamus yriaeBogoB. MoHO-, 1HU- U MOJIMCAXAPUIbI,
IIPEACTABUTENIN KaXJAOM TPYyNIbl YriIeBOJAOB. buosorumdeckas pojap yrieBOJAOB, HX
3HAYEHWE B KU3HM YEIOBEKA U OOIIECTRA.

Momnocaxapuabl. CTpoeHME M  ONTHYECKas H30MEpUs MoOHocaxapuuoB. Ux
KiaccupuKkanusa IO YUCIYy aTOMOB YIVIepoJa W NpUpoJe KapOOHWUIBLHOM TPYIIIIHL.
®opmyinbl Ouniepa u Xeyopca At U300pakeHUs: MOJIEKYJl MoHocaxapuoB. OTHeceHue
MOHocaxapuznoB K D- n L-psaay. Baxuenmue npeacTaBuTeI MOHO3.

['moko3a, cTpoeHHe ee MOJIEKYJIbl U (pu3nYecKue cBOMCTBA. Tayromepus. XUMHUECKUE
CBOMCTBA TIJIIOKO3bl: pPEAKIMU MO albJEruAHON Tpynne («cepeOpstHOro 3epkaiiay,
OKHCJIEHHE a30THOW KHCIJIOTOM, THJIpUpOBaHue). Peakiuu ritoKo3bl KaK MHOTOATOMHOI'O
CIUpTa: B3aUMOJEHUCTBUE TIIOKO3bl ¢ ruapokcuaomM wMeau (II) nmpu  komHaTtHOM
TeMIlepaType W HarpeBaHuM. Pa3znuuHble TUIIBI OpOXKEeHHs (CIIUPTOBOE, MOJIOYHOKHUCIIOE).
I'moko3a B mpupone. buonornueckas poiap W IPUMEHEHUE TIIOKO3bl. DPyKTO3a Kak
M30Mep TIIOKO3bl. CpaBHEHHE CTPOEHUS MOJIEKYJBI U XMMHUYECKHX CBOWCTB TIJIIOKO3BI U
bpykTo3bl. DpYyKTO3a B IPHUPOJIC U €€ OMOTOTUYECKast POJIb.

[lenTo3pl. Pubo3za u ne3okcupubo3a Kak NpeACcTaBUTENH anbaoneHTo3. CrpoeHue
MOJIEKYII.

Jducaxapuasbl. CrpoeHue  agucaxapujos. Crnoco®6  couwleHeHHsT  IUKIIOB.
BoccranaBnuBaronime 1 HEBOCCTAHABIMBAIOIIME CBOWCTBA JUCAXapUIOB KAK CIIEICTBUE
couseHeHus: nukia. CTpOeHHE M XHMMHUYECKHE CBOMCTBA caxapo3bl. TeXHOIOrM4ecKue
OCHOBBI IPOM3BOACTBA caxapo3bl. JIaKT03a U MaJIbTO3a KaK H30MEPHI CaAXaPO3bI.

Mommucaxapuabl. O6mee cTpoeHue nonucaxapuaoB. CTpoeHHe MOJEKYJbl Kpaxmana,
aMWJIO3a U aMWIONEKTUH. PU3NUECKHE CBOMCTBA KpaxMalia, €ro HaX0X/JICHUE B IPUPOJIE U
Oouosornuueckass pojib. [nukoreH. XuMuueckue cBoicTBa kpaxmaina. CTpoeHue
AJIIEMEHTAPHOI0 3BE€HA LEJUTI0JIO3bl. BiausHuEe CTpOEHHS MOJIMMEPHON LIETIH HA (PU3NYECKUe
U XUMHUYECKHE CBOMCTBA WLEIIONO3bl. [MApPONN3 LEII0I03bl, 00pa30BaHUE CIIOMKHBIX
3(UpPOB ¢ HEOPraHUYECKUMHU U OPTaHUYECKUMU KuciaoTaMmu. [ToHsiTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX: alleTaTHOM IIeNKe, BUcko3e. Haxoxenue B mpupoae U Ouogoruyeckas poib
1esu10103bl. CpaBHEHME CBOMCTB KpaxMaila U LEUTHOJI03bI.

JdeMoHCcTpanuu

OO0pasisl yrieBo0B U U3ACIHUNA U3 HUX.

Ilonydenne caxapara KaJbLUs W BBIIACICHUE Caxapo3bl U3 pacTBOpa caxapara KaJIbIMS.
BzaumoneiicTBue riatoko3bl ¢ PYKCHHCEPHUCTON KHCIOTOM.



OTHo1ieHue pacTBOPOB caxaposbl U MasibT03bl K Cu(OH)2 npu HarpeBaHuu.
O3znakomiieHre ¢ (GU3UIECKUMHU CBOMCTBAMH KpaxMasa U IeJITIONO03bI.

HaGyxanue 1emitoo3bl ¥ Kpaxmasia B BOJIE.

IlonydeHnne TpUHUTpATA LEIUTIOIO3BI.

Kostekuust BOJIOKOH.

JlaGopaTopHbIe ONBITHI

OznakomiieHne ¢ (U3MYECKUMHU CBOMCTBAMU TIIOKO3bI (anmTe4Has YMAaKOBKa, TaOJETKH).
KucnorHslii ruiponus caxapossbl.

3HaKOMCTBO C 00pa3LaMu MOJIUCAXaPHUIOB.

OOHapyxeHne Kpaxmaljia C MOMOIIbI0 Ka4eCTBEHHOW peakluu B Mefe, Xjede, Horypre,
MaprapuHe, MaKapOHHBIX U3JICIHIX, KpyIax.

IIpakTHyeckue 3aHATUS

Peakiusi «cepebpsHOro 3epkania» ritoko3bl. BzaumoneicTBue riitoKo3bl ¢ THIPOKCHIOM
Menu (II) mpu paznuuHbIX TemMnepaTypax.

JleficTBHe aMMHAaYHOT'0 pacTBOpa OKCHIa cepedpa Ha caxapo3sy.

OO6HapyKeHue JIaKTo3bl B MOJIOKe. JlelicTBHe HoAa Ha Kpaxmall.

1.11. AMHHBI, AMMHOKHCJIOTbI, 0€JIKH

Kaaccupukanus u usomepusi amunoB. [loustue 06 amunax. [lepBuynbie, BTOpUUHbIE
U TpeTuuHble amuHbl. Knaccudukaiuss aMMHOB MO THUITY YIJIEBOJOPOJHOrO pajaukaia u
YHUCIly aMUHOTPYNI B MoJsiekyJie. ['oMonornueckue psabl NpeaeabHbIX anudaTruiueckux u
apoOMaTUYECKNX AMUHOB, M30MEPHUS U HOMEHKJIaTypa.

XuMu4ecKne CBOMCTBA AMUHOB. AMUHBI KAK OPraHUYECKUE OCHOBAHMSI, UX CPABHEHUE
C aMMHaKOM U JPYTMMU HEOPraHWYECKUMHU OCHOBaHUSAMH. CpaBHEHHE XUMHUYECKHUX
CBOMCTB anu(paTUuecKux 1 apoMaTuyeckux aMuHoB. OOpa3oBaHue aMUI0B. AHUIMHOBBIE
kpacutrenu. [loHATHE O CHHTETHYECKMX BOJOKHAaX. llonwamuasl U monHaMUIHBIE
CUHTETUYECKUE BOJIOKHA.

IIpumeHenne u mnosaydyenue amuHoB. [lomyuenue amumuoB. PabGorsr H.H.3ununa.
AMuHOKUCAOTBI. [loHsATHE 00 aMHMHOKHCIOTaX, HUX KiIaccupUKaIlusi W CTPOCHUE.
Onruyeckass u3oMepusi o-aMUHOKUCIOT. HoMeHKnaTypa aMMHOKUCIOT. JIBOMCTBEHHOCTD
KHCJIOTHO-OCHOBHBIX CBOWCTB AMUHOKHUCIIOT U €€ MPUYUHBL. bunonsipHeie HoHbl. Peakiun
KoHaeHcanuu. llentuanas cBsA3b. CHUHTETMYECKME  BOJIOKHA: KalpOH, OSHAHT.
Knaccuduxarus BomokoH. [lomydenre aMUHOKUCIIOT, UX MPUMEHEHUE U OUOJIOTHYecKas
GyHKITHS.

beaxku. benkn kak mnpuponssle nomuMepbl. IlepBuuHas, BTOpHUYHAsA, TPETHYHAS U
YeTBEPTUYHASA CTPYKTYpbl 0enKkoB. OUOPUIUISIpHBIE U TIIOOYIspHBIE Oenku. XUMUYECKUEe
CBOMCTBa OEJIKOB: TOPEHHE, JICHATYpallUsl, THJIPOJIN3, KaueCTBEHHbIE (I[BETHHIC) PEaKIIUU.
buonornyeckue GpyHkiun 6enkoB, X 3HadeHne. benku kak kommoHeHT mumy. [Ipobiema
OeJIKOBOI'0 rOJIOAAHUS U MYTH €€ PEIICHHUS.

JlemoHcTpanuu

@u3nuecKrue CBOICTBa METUJIAMUHA: arperaTHOE COCTOSHUE, LIBET, 3alaxX, OTHOIIEHUE K
BoJz€e. ['opeHne meTunaMuHa.

B3aumopelicTBrue aHMIMHA U METWJIAMUHA C BOJAOM U KUCJIOTaMH.

OkpalrBaHue TKaHEH aHUJIMHOBBIMHU KPACUTEISIMH.

O6HapyxeHune GyHKIIMOHAIBHBIX TPYI B MOJIEKYJIAX aMUHOKHUCIIOT.

Henrpanuzanus menouyn aMMHOKUCIIOTOM.



Helitpanuzanus KuciaoTbl aMMHOKHCIIOTOM.

PactBopeHue u ocaxaeHue OEIKoB.

JlaGopaTopHbIe ONbITHI

M3roToBiieHHE IIAPOCTEPKHEBBIX U 00BEMHBIX MOJENE H30MEPHBIX AMUHOB.
PactBopeHue 6€TKOB B BOJIE U MX KOATYJISIIHSL.

Oo6HapyxeHue 0enka B KYpUHOM SIiLIE U MOJIOKE.

IIpakTH4yeckue 3aHATHS

O6pazoBanue cosnelt aHwinHa. bpoMupoBaHue aHWINHA.

OGpazoBanue coseii riauinuHa. [loaydeHue MeaHOM Cou TIUIMHA.
Jlenatyparus 6enka. [{BeTHbIe peakinu OEIKOB.

1.12. A3oTcoaep:xaiiue rerepounkinyeckue coeqnnenus. HykjienHoBbie KMCJIOTHI

HykiienHoBble KuCJI0TbI. HyKJIeMHOBBIE KHCIOTHI KaK MPUPOJHBIE MOJIUMEPHI.
Hykneotuapl, ux crpoenue, npumepbl. AT® u AP, ux B3auMomnpeBpaileHue U poJib
aroro npouecca B npupone. [louarue JJHK u PHK. Crpoenne JIHK, ee nepBuunas u
BTOopu4Has crpykrypa. Paborer ®@.Kpuka u J[.Yorcona. KommieMeHTapHOCTh a30THCTBIX
ocHoBanuil. Permmmkamms [IHK. Ocobennoctu crpoenuss PHK. Tunmet PHK u ux
ouonornueckue ¢yHkiuu. [lonsitue o TpomuHom koxae (komone). buocuHTe3 Oenka B
KUBOU KieTke. ['eHHas uHxeHepust U OuorexHosorus. TpaHcreHHble (GOpMBbI PaCTEHHUM U
KUBOTHBIX.

JemoHcTpanuun

Mopenu MoJIeKyJT Ba&XKHENIINX I€TEPOLHUKIIOB.

Kosmekuus reTeponmKIm4eckux COeAMHEHUH.

JleficTBHE pacTBOpa NUPHUINHA HA UHIUKATOP.

B3anmopenicTBue nupuarHa ¢ CONSTHON KMCIOTOM.

Mogpens monexkynel JIHK, aemMoHcTpamus npuHUWIA KOMIUIEMEHTAPHOCTH a30THUCTBIX
ocHoBaHUU. OOpa3Isl MPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (POPM PACTEHUM U )KUBOTHBIX.
JlekapctBa W mnpemaparbl, M3rOTOBJICHHBbIE METOJAMU T'E€HHOM HHXXEHEpUU U
ouorexHonoruu. JlabopaTtopHblii ONbIT

N3roToBiieHHe 00bEMHBIX U IIAPOCTEPAKHEBBIX MOJENEH a30TUCTBIX I€TEPOLIUKIIOB.

1.13. BroJIOrH4ecKd aKTHUBHbIE COETUHEHUS

®epmenTsl. [loHsATHE 0 (epMeHTaX KaK O OMOJIOTMUECKMX KaTalu3aTropax OeIKOBOM
npuposibl. OCOOEHHOCTH CTPOEHUS M CBOICTB B CPaBHEHHUM C HEOPTaHUYECKUMU
karanuzaropamu. Krnaccudpukanus ¢epmentoB. OCOOEHHOCTH CTPOEHUSI W CBOICTB
(hepMEHTOB: CEIIEKTUBHOCTH M 3(PHEKTUBHOCTh. 3aBUCUMOCTh aKTHBHOCTH (JEPMEHTOB OT
temriepatypel U pH cpenpl. 3HaueHue G(epMEeHTOB B OWUOJOTMM W TPUMEHEHHE B
MIPOMBIIIJIEHHOCTH.

Buramunebl. Ilonarue o Butammuax. Mx kimaccudukamus u oOo3HadeHue. Hopma
notrpedyeHuss BUTaMMHOB. BomopacTtBopumblie (Ha npumepe ButamuHoB C, rpymmnsl B u P)
U KUpopacTBOpuMble (Ha mpumepe BuTamMMHOB A, D wu E). ABuTaMuHO3BI,
TUIEPBUTAMUHO3BI U TUTIOBUTAMUHO3BI, UX TPO(UIAKTHUKA.

I'opmonsbl. IloHsTHE O TOpMOHAaX Kak OWOJIOTMYECKM aKTUBHBIX BEIIECTBAX,
BBIMOJHSIOMINX ~ SHAOKPUHHYIO  PETryJSLHUI0  KU3HEAEATENIbHOCTH  OpPraHU3MOB.
Knaccuduxaiuss TOpMOHOB: CTEPOUIbI, MPOU3BOJHBIE AMHUHOKHUCIIOT, MOJTUNENTHAHBIE U
O0enkoBbie TOPMOHBI. OTIENbHBIE TMPEACTABUTENN: 3CTPAAMON, TECTOCTEPOH, HHCYIIHH,
aJpeHAJIMH.



JlekapctBa. [ToHaTue o JekapcTBax Kak XUMHOTEpaneBTUUECKUX Mpemnaparax. KpaTkue
HUCTOPUYECKUE CBEJICHHS O BO3HUKHOBEHMM U Pa3BUTHM XUMHUOTEpanuu. ['pymimsl
JEKApCTB: CyJdb(paMuibl (CTPENTOLN]T), AHTUOMOTHUKM (TCHUIWIIUH), AHTUIIUPETUKU
(aciupuH), aHANbreTUKU (QHAJIBIUH). MexaHu3M JEHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX
MpenapaToB, CTPOCHHE MOJIEKYJl, IPOTHO3UPOBAHUE CBOMCTB Ha OCHOBE aHalu3a
XUMUYECKOTO CTPOCHMs. AHTUOMOTHKU, WX KiIaccU(UKaiMs MO CTPOCHUIO, TUIY U
cneKkTpy nerctBus. bezonacHbie crmocoOb IPUMEHEHUS, JICKAPCTBEHHBIE (DOPMBI.
JdemoHcTpanuu
CpaBHenue ckopoctu paznoxenus H202 mnox aeiictBuem ¢epMeHTa KaTajgasbl U
Heopranuveckux karaiauzaropon: Kl, FeCl3, MnO2.

OO6pa3ibl BATAMUHHBIX TIPENapaToB.

[TotmBUTAMUHBL.

Nnmoctpanmu Gororpaduii )KMBOTHBIX € pa3Iu4YHbIMU (hOpMaMU aBUTAMUHO30B.

[Inakar ¢ n300pakeHUeM CTPYKTYPHBIX (POpMYII 3CTpauoiia, TECTOCTEPOHA, aIPEHAIMHA.
B3aumonetictBue agpenanuna ¢ pactBopom FeCl3.

benkoBast npupoja nHcynrHA (LBETHAS peakius Ha OEIKH).

[lnakatel wiam KomorpamMmbel C  (opmyramMu amuaa Cyidb()aHWIOBOH  KHUCIIOTHI,
IUruapoQoIueBol M JIOKHOW  AUTUAPODOIMEBON  KHCIOT, OCH3WINECHUIMIUINHA,
TeTpalUKINHA, IlehoTaKCuMa, aciupUHA.

JlaGopaTopHbIe ONBITHI

HcnpiTanne pacTBOPUMOCTH aJpeHaIMHAa B BOJE W COJsHOM kucioTe. OOHapykeHHue
aCIIMpHWHA B TOTOBOM JIEKAPCTBEHHOU (opMe.

IIpakTHyeckue 3aHATUSA

OOnapyxeHue BuUTaMuUHAa A B mojcoidHedyHoM Maciie. OOHapyxeHue ButamuHa C B
s010uHOM coke. Onpenenenue BuTaMuia D B ppiObeM KUpe WM KYPUHOM JKETTKE.
JlelicTBUEe aMWIO3bl CIIOHBI Ha Kpaxmaj. JlencTBuEe AEruaporeHasbl Ha METUIICHOBBIN
cuHuU. JlercTBrE KaTana3bl HA IEPOKCHUT BOAOPOIA.

AHalM3 JIEKapCTBEHHBIX MpenapaToB, MPOU3BOJHBIX CATWIUIOBONM KHUCIOTHL. AHAIN3
JIEKapCTBEHHBIX MPEnapaToB, MPOU3BOAHBIX M-aMUHOGEHOA.

2. O0masi ¥ HeOpraHu4ecKass XuMus

2.1. Xumusi — HayKa 0 BellecTrBax

CocraB BemiecTBa. XuMu4yeckue ieMeHTHI. CrocoObI CYIIECTBOBAHUS XMMHYECKUX
AJIEMEHTOB: aTOMBI, MPOCThIE M CJOXHBIE BellecTBa. BellecTBa MOCTOSIHHOTO U
MIEPEMEHHOr0 COCTaBa. 3aKOH IMOCTOSHCTBA COCTaBa BEUIECTB. BemecTBa MONEKYJIIPHOTO
U HEMOJIEKYJISIpHOTro crpoeHus. CrnocoObl OTOOpaKEHHsSI MOJIEKYJ: MOJEKYJSPHbIE U
CTPYKTYypHbIe  (POpMYJIbI; IIAPOCTEP)KHEBBIE M  MAacCIITaOHbIE TMPOCTPAHCTBEHHBIC
(Ctroapra—Dbpurneda) Moaenn MOIEKYII.

N3mepenne BemecrBa. Macca aTOMOB U MOJIEKYJ. ATOMHAas €IWHUIA MAacCCHhI.
OTHOCUTENBHBIE aTOMHAsI M MOJIEKYJIsipHasi Macchl. KolnuecTBO BelecTBa U €AMHULIBI €r0
MU3MEpPEHHUs :MOJIb, MMOJIb, KMOJIb. Uncio ABoraapo. MomsipHas macca.

ArperaTtHble COCTOSIHMSI BellecTBa. TBepaoe (KpucTauiMueckoe U amopdHoe),
KHUJIKOE M Tra3000pa3HOE arperaTHble COCTOSHHUS BEIIeCTBAa. 3aKOH ABOTaJipo M €ro
cienctBus. MonsipHblii 00bEM BEHIECTB B Ta3000pa3HOM cOCTOAHMH. OObelUHEHHBIN
ra3oBbIM 3aKOH U ypaBHeHHE MenneneeBa—Knaneipona.



Cvecu BemecTB. Paznuuuss MeXay CMeCIMH M XUMHUYECKUMH COCIUHCHUSIMU.

MaccoBast 1 00beMHas 101 KOMITOHEHTOB CMECH.

JdemoHcTpanuu

OMnBITHI, WUTIOCTPUPYIOIIHNE 3aKOH COXPAaHEHUSI MACChl BEILIECTB.

HaGop Moneneit aTOMOB ¥ MOJIEKYI.

Hekoropsble BeniecTBa KOJIMYECTBOM B 1 MOJIb.

Monens MOJISIpHOTO 00BEMa Ta30B.

IIpakTHyeckue 3aHATUSA

W3roroBiieHne MOAENIel MOIEKYJI HEKOTOPBIX OPraHMYECKUX U HEOPTaHUYECKHUX BELECTB.
Ounctka  BemiecTB  (GuiabTpoBaHMEM M aucTwuiiued.  OuncTka  BEIIECTB
IEPEKPUCTAIIIA3ALIUEN.

2.2. CTpoeHnue atoma

ATOM — cJ10KHasl YacTHLA./[0Ka3aTenbCcTBa CI0KHOCTH CTPOCHUS aTOMa: KaTOJHbIE U
pPEHTTEeHOBCKUE TyuH, GoTodPPEKT, paTn0aKTUBHOCTD, IIEKTPOIH3.

[nanerapnas wMoxmens artoma O.Pesepdopma. Crpoenue artoma 1o H.bopy.
CoBpeMeHHbIE TPEJICTAaBICHUs O CTPOEHHH aToMa. KopmycKyasipHO-BOJIHOBOM Ayanu3m
4acTUIl MHUKpPOMHUDA. CocraB atomHOoro sigpa. HykJIOHBI: TNPOTOHBI U HEUTPOHHI.
N30TomsI 1 HYKIUIBL. Y CTONYUBOCTD SJIED.

DJIeKTPOHHAsA 000J0uKka atomoB. [loHstue 00 »diekTpoHHOW opOUTanTu U
AJNIEKTPOHHOM oOuiake. KBaHTOBBIEC YKcla: TJIaBHOE, OpOUTaIbHOE (TOOOYHOE), MATHUTHOE
W CIMHOBOE. PacripeseneHue 3JIEKTPOHOB MO YHEPIETUYECKUM YPOBHSM, MOAYPOBHIM U
OpOUTAISIM B COOTBETCTBHH C MPUHITMIIOM HAWUMEHbINECH >HEpruu, npuHiunom [laymm u
npaBwioM ['yH1a. DnekTpoHHbIe KOHPUTYpAIIMK ATOMOB XMMUYECKUX 3JIEMEHTOB.

BajienTHble  BO3MOXKHOCTH  aTOMOB  XMMHMYECKHUX  BJIEMEHTOB.  OJIEKTPOHHAsS
KIaccu(UKaIUs XUMUIECKUX SIIEMEHTOB: S-, P-, -, f-ameMeHTHI.

JleMmoHcTpanuu

dororddexr.

Monenu opbuTtaneit pa3nuyHoi GopMsl.

JlaGopaTopHbIil ONIBIT

HaGnronenue criekTpoB UCIYCKaHUSI U TIOTJIONIEHUSI COSTUHEHNM XUMHUYECKUX DJIEMEHTOB
C TIOMOIIbIO CIIEKTPOCKOIA.

2.3. Ilepuoagnuecknii 3axkoH u Ilepuoamyeckasi cucreMa XHMHYECKHUX 3JIEMEHTOB
JA.U.MennesieeBa

OTKpbITHE MEPUOAUYECKOT0 3aK0HA. [Ipenmockikn: HaKoMmIeHnEe (HaKTOTOTUIECKOTO
Marepuana, paborel  mnpeamectBeHHMKOB  (M.B.JleGepeitnepa, A.D.Illlankyprtya,
Jlx.A.Heronenaca, JI.LKO.Meiiepa), che3n xumukoB B Kapicpys, JIMUHOCTHBIE KauecTBa
J.N.MenneneeBa. Otkpeitue J[.M1.Menaeneesim [lepuoandeckoro 3aKoHa.

Ilepuoguyecknii 3aKoH M cTpoeHMe aroma. HM3orombl. CoOBpEeMEHHOE IIOHSTHE
XUMUYECKOro 3JjieMeHTa. 3akoHoMmepHocTh [.Mo3nu. CoBpemenHass ¢GopMyInpOBKa
[Tepuoanueckoro 3akoHa. Ilepuognueckas cuctema W cTpoeHue aroMa. Puzmyeckuil
CMBICJT MOPSAKOBOIO HOMEpa 3JIEMEHTOB, HOMEPOB IpylIbl U nepuoaa. [lepuoanyeckoe
M3MEHEHHE  CBOWCTB  3JIEMEHTOB:  pajguyca  aToMa; JSHEPrud  MOHU3ALNY;
ANEKTPOOTPULIATENIBHOCTH. [IpUUMHBI M3MEHEHUS METAJUIMYECKUX M HEMETAJUNIMYECKUX
CBOMCTB 2JIEMEHTOB B TPYIIax W MEPHOJAX, B TOM YHCIE OOJBITUX M CBEPXOONBIINX.



3nauenue Ilepuonnueckoro 3akoHa u Ileproanueckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB
J.N.MenneneeBa a5l pa3BUTUS HAYKU M IOHUMAHUSI XUMUYECKOW KapTUHBI MUPA.
JdemoHcTpanuu

Paznuunbie BapuanThl TaOmuibl Ilepuonnueckodt CHUCTEMBI XUMHUYECKHUX DSJIEMEHTOB
JI.1.MeHnneneena.

OGpa3iibl MPOCTHIX BEIIECTB OKCUIOB U TUAPOKCHI0B 31emeHToB III nepuona.
JlaGopaTopHblii ONIBIT

CpaBHEHUE CBOMCTB MIPOCTHIX BEIIECTB, OKCUIOB U T'MAPOKCUAOB 351eMeHTOoB 11l nepuopa.
2.4. CTpoeHue BenecTBa

IlonsiTne 0 XMMHYECKOH CBA3M. THUIIBI XMMHMYECKUX CBS3€H: KOBaJCHTHAs, MOHHAs,
METAJUIMYECKAs U BOJIOPOAHAS.

KoBanenTHass xumuyeckasi cBf3b. J[Ba MexaHum3ma o0Opa3oBaHHS OTOM CBS3H:
OOMEHHBIN M JOHOPHO-aKIENTOpHbIA. OCHOBHBIE MapaMeTphbl STOTO THUMA CBSI3U: JJIMHA,
IIPOYHOCTD, YrOJI CBSI3M WM BAJIEHTHBIM yroy. OCHOBHBIE CBOWCTBA KOBAJIEHTHOM CBSI3H:
HACBIIIEHHOCTh,  MOJSPU3YEMOCTh U  HPOYHOCTh.  DJIEKTPOOTPUIATEIBHOCTH U
KJIacCu(UKaIMsg KOBAJICHTHBIX CBSI3€M IO ATOMY MPHU3HAKY: MOJSpHAs W HEMOJSIpHAsS
KOBAJICHTHbIE CBA3U. [lONMSpHOCTH CBS3M W MONSPHOCTH  MOJeKyidbsl. Crnocob
MEepPEeKphIBaHUS DJIEKTPOHHBIX OpOuTanel M kiaccudukanusi KOBaJEHTHBIX CBSA3EH MO
ATOMY MPU3HAKY: G- U T-CBSI3U. KpaTHOCTh KOBaJEHTHBIX CBSI3eM U KilaccU(UKaIMs UX 1O
ATOMY NPU3HAKY: OJAUHAPHBIE, IBOMHBIC, TPOWHBIE, ITOIYTOPHBIE. THUIIBI KPUCTAIUIMYECKUX
pPELIETOK Yy BEHIECTB C ATHUM THUIIOM CBSI3U: aTOMHBIE M MOJIEKYJsipHbIe. DU3MYECKUE
CBOMCTBA BEUIECTB C 3TUMHU KPUCTAJUIMYECKUMH PEIIETKAMMU.

HNonnass xummn4yeckasi cBsi3b. KpaiiHuil ciydali KOBaJE€HTHOM MOJSAPHOM CBSI3H.
MexanusM o0pa3oBaHHs HOHHOM CBsI3U. MIOHHBIE KPUCTAINIMYECKUE PELIETKU U CBOICTBA
BEILIECTB C TAKUMHU KPUCTAILIAMM.

Mertauinyeckass xumMuuyeckasi cBs3b. OcoOObII  TUN  XUMHUYECKOH  CBSI3H,
CYLIECTBYIOIIMM B MeTa/ulaXx M CIulaBax. Ee OTMYMs M CXOACTBO C KOBAJICHTHOM M
MOHHOU CBsi3siMU. CBOMCTBA METAJUIMYECKON CBA3U. MeETAUIMUECKUE KPUCTAIUIMYECKUE
PELIETKN U CBOMCTBA BEIIECTB C TAKUMHU KPUCTAIIJIAMM.

Bogopoanasi xuMu4yeckasi cBsi3b. MexaHusMm o0Opa3oBaHHsS Takol CBs3u. Ee
KJacCupUKaIU: MEXKMOJICKYJISIpHAS U BHYTPUMOJICKYJISIpHAs BOJOPOJHBIE CBSI3U.
MorstekyasapHbIe KPUCTAUINYECKUE PEIIETKH JJIsI 3TOrO TUIIA CBSI3U. DU3NYECKHE CBOMCTBA
BEILIECTB C BOJOPOAHOW CBA3bIO. buosornueckass poib BOAOPOIAHBIX CBS3€H B
OpraHu3aluu CTPYKTYp OMOMOIMMEPOB.

EnvHas npupona XMMHUYECKUX CBS3€H: HAJW4YME PA3JIMYHBIX THUIIOB CBS3€W B OJHOM
BEILIECTBE, IEPEXOJ OJTHOTO TUIIA CBA3U B APYrOM U T.II.

Komiutexkcoo0pasoBanue. [loHsITHE 0 KOMIUIEKCHBIX coeqUHEHHAX. KoopauHanmonHoe
YHUCIIO KOMIUIeKcooOpa3oBaTend. BHyTpeHHsss u  BHemHsii cdepa KOMILUIEKCOB.
HomenknaTtypa KOMIUIEKCHBIX coenuHeHnd. VX 3HaueHue.

JdemMoHcTpanuu

Mopaenu MoJIeKy pa3IudyHON APXUTEKTYPHI.

Monenu W3 BO3IYIIHBIX IIAPOB MPOCTPAHCTBEHHOI'O pACIIONOXKEHUs Sp-, SP2-,
Sp3ruOpUIHBIX OpOUTAIICH.

Mopaenu KpUCTAINIMYECKHUX PEIETOK PA3JIMYHOrO THIIA.

Monenu monekyn JIHK u Genka.



JlaGopaTopHbIe ONbITHI

B3aumoneiicTBie MHOTOATOMHBIX CIIUPTOB € (DETMHTOBON KHUIKOCTHIO.
KauecTBenHnbie peakiiuv Ha MoHbl Fe2+ u Fe3+.

2.5. lMonaumepsbl

Heoprannuyeckue moaumepsl. [lomumepsl — mnOpocTeie BemiecTrBa C aTOMHOM
KPUCTANTMYECKOW PEIIEeTKOM: a/NIOTPONHbIE BUIOU3MEHEHHUs yriepoja (amMas, rpadur,
KapOuH, (QyJIepeH, B3aUMOCBSI3b THOPUAM3AIMK OpOWTANEe y aTOMOB yriepona C
IPOCTPAHCTBEHHBIM CTPOCHHUEM  AJUIOTPOINHBIX MoOIU(DUKANUN); CEeTeH U  TeIUTyp
LETIOYEYHOr 0 CTPOoeHUs. [lonuMepbl — CIIOXKHBIE€ BEIIECTBA C AaTOMHOW KPUCTAIIIMYECKON
pEIIeTKOM: KBapl, KPEMHE3eM (IMOKCUIHBIE COEAMHEHUS KPEMHHs), KOPYHHA (OKCHI
ATIOMUHMS) U ATFOMOCWIUKATHI (ITOJIEBBIE LITIATHI, CIII0A, KAOJWH). MuHepaibl U TOpHbIC
mopoabl. Cepa mnactudeckas. MwuHepalbHOE BOJIOKHO — acOect. 3HaueHHe
HEOPraHMYECKUX MPUPOJHBIX TMOIUMEPOB B (OPMHUPOBAHUU OJHOW M3 TE€OJIOTHUYECKUX
obomouek 3emid — JUTOCHEpHI.

Opranudeckue mojuMepbl. CriocoObl MX TONYYEHHs: PEAKIMH TMOJUMEPU3AINHN U
peakuuu mnoiaukKoHAeHcauu. CTPYyKTypbl MOJMMEPOB: JIMHEUHBIC, PAa3BETBICHHBIC U
npocTpaHcTBEeHHBIE. CTPYKTYpUPOBAHUE IMOTUMEPOB: BYJIKAHU3AIMS KAyIyKOB, TyOIeHUE
0eNIKOB, OTBEP K/ICHUE MOJIMKOH/IEHCAIIMOHHBIX MTOJIMMEPOB.

Krnaccudukanus moiuMepoB Mo pa3IMyHbIM NPU3HAKAM.

JdemoHcTpanuu

Konnekunu mactmace, KaydayKoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX MOPOJ.

MunepaibHOE BOJIOKHO — acOeCcT — U U3JIeTUs U3 HETo.

Mopemu momnekyn 6enkos, JJHK, PHK.

JlaGopaTopHbIe ONBITHI

O3nakomiieHHe ¢ oOpasllaMH TUIaCTMAcC, BOJIOKOH, Kay4yKOB, MHUHEPAJIOB M TOPHBIX
nopoa. [IpoBepka mmactmacc Ha 3IEKTPUUYECKYIO MPOBOJAUMOCTb, TOPIOYECTh, OTHOILLICHUE
K pacTBOpaM KHCJIOT, IIEJTIOYEN U OKUCITUTEIICH.

CpaBHEHME CBOMCTB TEPMOPEAKTUBHBIX U TEPMOIUIACTUYHBIX IJIACTMACC.

[TonydeHne HUTEN U3 KAIIPOHOBOM WJIM JIABCAHOBOM CMOJIBL.

OO6Hapy:keHue XJI0pa B MOJTUBUHIIXIIOPHUIIE.

2.6. lucnepcHbie cUCTEMBbI

IlonsiTue o jaucnepcHbIXx cucremax. Kraccupukamuss JUCHIEPCHBIX CHUCTEM B
3aBUCUMOCTH OT arperarHoro COCTOSIHUSI JUCIIEPCHOHHOM Cpelbl U UCIIEpCHOM (a3sbl, a
TaKke MO pasMmepy ux yactui. ['pyboaucnepcHble CUCTEMBI: 3MYJIbCUU U CYCICH3UHU.
ToHKOMUCTIEPCHBIE CUCTEMBI: KOJIJIOMJIHBIC (30JIM M T'eld) U UCTUHHBIE (MOJIEKYJSpHBIE,
MOJICKYJISIPHO-MOHHBIE W HOHHbIE). ODddexkr Tunmans. Koarynasuuss B KOIOUIHBIX
pactBopax. CHHEpe3uC B refsx.

3HayeHHe JUCHEPCHBIX CHCTEM B KMBOM M HEKMBOM NPHUPOAE M NMPAKTHYECKOM
JKU3HU YeJIOBEKA. DMYJIbCUH U CYCIEH3UU B CTPOUTENBCTBE, MUIIEBOM U MEIUIUHCKOU
MIPOMBINIJIEHHOCTH, KOCMETHUKE. bruonornyeckue, MeIUIIMHCKUE U TEXHOJIOTHYECKUE 30IH.
3HauyeHWE TeJIe B OpraHu3alMd KUBOM Marepuu. bHoOIOrMyeckue, NUIIEBBIE,
MEIUIMHCKHE, KocMmeThdeckue renu. CuHepesnc Kak (hakTop, OMPENESIONUA CPOK
TOJHOCTH TPOAYKIIMM Ha OcHOBe Trejed. CBepThiBaHHME KPOBU KaK OWOJIOTMYECKUH
CHUHEPE3HUC, €r0 3HAYCHHUE.

JdemoHcTpanuu



Buibl 1MCTIEpCHBIX CUCTEM U UX XapaKTEepHbIEC MPU3HAKHU.

[Tpoxoxnenue Tyda cBeTa 4epe3 KOJUIOUIHbIE U UCTUHHBIE pacTBOPHI (3ddexT Tunnans).
JlaGopaTopHbIe ONBITHI

[Tomy4yenue cycrneH3uu cepbl U KaHU(OIH.

[Tomyuenue sMynbCUM PACTUTEIBLHOTO Macja U OeH3071a.

[Tonyuyenue 3014 kpaxmana. [lomyuenue 3018 cepbl U3 THOCYIb(AaTa HATPUSL.

2.7. XumMnuyeckKne peakinuu

Knaccupuxkanusi XMMHYECKHX peakuMid B OPraHU4YecKOM M HeOpraHu4ecKoi
xumuM. [loHsiTne o xumuyeckod peakiuu. Peakiuu, wuaymue 0€3 U3MEHEHUs
KAueCTBEHHOI'0 COCTaBa BEUIECTB: AJIOTPONM3aLUs U n3oMepuzanus. Peakuyu, uaymue ¢
M3MEHEHHEM COCTaBa BEILECTB: MO YHUCIY U XapaKTepy pearupyrouux 1 o0pa3yromuxcs
BEIIECTB (pa3NiOKEHUs, COCIMHEHUS, 3aMelleHusi, oOMeHa); MO0 M3MEHEHHUIO CTerneHei
OKHUCJICHHSI  JJIEMEHTOB  (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE UM HEOKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE PEAKIIMH); MO TEIIoBOMY 3P (deKTy (3K30- U HIOTEPMHUUECKHE); 110
daze (roMo- W TETEpOreHHBIC); MO HampaBieHU0 (oOpaTUMbie U HEOOpaTUMBbIE); TIO
MCIOJIb30BAHUIO KaTajau3aropa (KaTaJUTHYECKUE W HEKATATUTHUYECKHUE); M0 MEXaHU3MY
(panukanbHbIE, MOJEKYJISIPHBIE U HOHHBIE).

BeposiTHOCTH IPpOTEeKAHUSI XUMHYECKHUX peakunid. BHyTpeHHss SHEpPrus, SHTAIbIUA.
TemoBol 3 ekt xuMuueckux peakuuid. Tepmoxumuueckue ypaBHeHusa. CTaHmapTHas
DHTAJBIIUA peakiuid W oOpa3oBaHus BemiecTB. 3akoH [.M.I'ecca m ero cueacrBus.
DHTpONHUSI.

Ckopocts xumuueckux peakuuii. [lonstue o ckopoctu peakuuid. CKOpocTh TOMO- U
TeTEPOr€HHON PeaKIMu. DHEPrus aKTUBAIUU.

@akTOphl, BIAMAIOINIME HA CKOPOCTh XUMHYECKOW peakuuu. [Ipupona pearmpyrommx
BemiecTB. Temmeparypa (3akoH Baut—Todda). Konmenrpauus. Kartamuzatopsl u
KaTajlu3: TOMO- M TETePOreHHbId, HX MeXaHu3Mbl. DEpMEHTHl, WX CpaBHEHUE C
HEOPraHWYECKUMH KaTajau3aTopamMu. 3aBUCUMOCTb CKOPOCTHM PEAKIHUH OT MOBEPXHOCTU
CONPUKOCHOBEHMS PEArUPYIOLINX BEIIECTB.

O0paTumocTh XMMHYECKHX Ppeakuu. XumMH4Yeckoe paBHoBecue. Ilonsatue o
XUMHYECKOM paBHOBECHM. PaBHOBECHBIE KOHIEHTpaUHH. J[MHAMUYHOCTH XUMHUYECKOIO
paBHOBecUs. DaKTOPBI, BIUAIONIME HA CMEUICHUE PABHOBECUS: KOHIIEHTpALUs, JaBJICHUE,
temneparypa (npunuun Jle [latensbe).

JdemoHcTpanuu

[IpeBparenne kpacHoro gochopa B GEnblif; KUCIOPOAa B 030H.

Mopnenu 6yraHa u u300yTaHa.

ITonydenne kucaopoaa u3 NEPOKCUIA BOAOPOAA U BOBI; IETUIPATALINS ITAHOJIA.
Henouka npespamenuit P — P205 — H3PO4; cBolicTBa yKCYCHOM KHUCJOTHI; PEaKIIuH,
uaymme ¢ oOpa3oBaHMEM OCaJika, ra3a W BOJbI; CBOMCTBa METAJNIOB, OKHCIIECHHUE
aNbAECTUIA B KHCIIOTY U CIIUPTA B aJIbJCTU.

Peakunyu ropeHus; peakuuu SHAOTEPMUYECKHME HA MPUMEPE PEAKLIHUH PaA3JIOKEHHUS
(3TaHONA, KANMHUHOM CEMUTpbI, OMXpomMaTa aMMOHHSA) M AK30TEPMUYECKHE Ha MpUMEpE
peakuuii coenuHenus (odbeclBeuynBaHne OPOMHOI BOABI U PACTBOpA NEpMaHraHaTa Kajius
ATUJICHOM, TallleHUE U3BECTH U JIp.).

B3anmopnelcTBue HHMHKAa € pPacTBOPaMM COJIIHOM M CEPHOM KHCIOT IIPU  Pa3HbBIX
TEMIIEpaTypax, Pa3HbIX KOHUEHTPALMIX COJSIHOM KHCIIOTBI, Pa3JIOKEHUE NEPOKCHIA



KHCIIopoAa C moMoulpio okcuaa mapranna (IV), karanassl cblporo msica M ChIPOTO
KapTodens.

BiaumoneiicTBie MHKA pa3aTuYHON MOBEPXHOCTH (TIOPOIIIKA, MBUIH, TPAHYJ) ¢ KUCIOTOM.
Mogenb «KUIIAIIETO CIOS.

Cwmemenue paBHosecusi B cucteme: Fe3+ + 3 CNS— «—— Fe(CNS)3; ombuieHHE KUPOB,
peaKuuu dTepruPUKaLHH.

3aBUCUMOCTb CTEIIEHU DJEKTPOJIUTHUYECKOM JUCCOUMALMU YKCYCHOM KHCIOTBI OT
pa3z0aBnenusi. CpaBHenue cBoictB 0,1 H pactBopoB cepHOW M CEpHHCTOM KHUCIOT;
MYPaBBHUHOW M YKCYCHOM KHCIIOT; TUAPOKCUAOB JINTHSI, HATPUS U KAJIHS.

JlabGopaTopHbIe ONbITHI

[Tony4yenue Kucaopoaa pa3ioKeHUEM EPOKCHIA BOIOpoa U (WIIM) TepMaHraHaTa Kajusl.
Peakuuun, uaymume ¢ oOpa3oBaHMEM OCajKa, ra3a HWJIM BOAbl S OPraHUYECKHX H
HEOPraHUYECKUX KHUCIIOT.

2.8. PacTBOpHBI

Ilousitue o pacrBopax. Pu3MKO-XMMHUYECKAss NPUPOJA PACTBOPEHUS U PACTBOPOB.
B3anmopelicTBue pacTBOPUTENE M PACTBOPEHHOI'O BEUIECTBA. PacTBOPUMOCTH BEILIECTB.
CriocoObl  BBIpaXXEHHsSI KOHILIGHTpAllMd pPACTBOPOB: MaccoBasl JIOJIE PAcTBOPEHHOI'O
BeniecTBa (MPOIEHTHAs ), MOJISIpHAsI.

Teopusi JIeKTPOJMTHYECKON AMcCCONMANMH. MexaHu3M aHucCOLMAalvy BEIIECTB C
pa3IMYHBIMM THUIIAMM XUMHUYECKUX CBA3ed. Bknax pycckMx ydeHBIX B pas3BUTHE
MPEACTaBICHUM 00 AIEKTPONIMTHYECKON auccouuanvu. OCHOBHbBIC MOJOXKEHUS TEOPUHU
ANEKTPOIUTHYECKON auccouranui. CTeneHb AIEKTPOJUTUUYECKON TUCCOLMAMU U
daktopsl ee 3aBUCUMOCTH. CUIIbHBIEC U CPETHUE IEKTPOIUTHI.

Hucconmanus Boasl. Bomopomssli  mokazarens.  Cpema  BOAHBIX — PacTBOPOB
A5eKTponauTOB. Peakin oOMeHa B BOJHBIX pacTBOpax 3JIEKTPOJIUTOB.

I'maposim3 kak oOMeHHbIl mpoumecc. HeoOpaTumblii TUAPOIW3 OPraHUYECKUX U
HEOPraHMYECKUX COCAUHEHNN U €0 3HAYECHHUE B IPAKTUYECKOMN JESATEIBHOCTH YEIIOBEKA.

Ooparumplii ruaposaun3 coJeid. CtyneHuarslii ruaponus. [IpakTuyeckoe npuMeHeHne
ruaponusza. ['maponau3  opraHuyeckux — BemecTB  (OEIKOB, JKHMPOB,  YIJIEBOJOB,
noMuHykIeoTH10B, AT®) u ero Guonornueckoe U mpakTuueckoe 3HaueHue. OMbUIeHUE
KUpoB. Peakius sTepudukannu.

JdeMoHCcTpanuu

CpaBHEHUE NEKTPOIIPOBOTHOCTH PACTBOPOB JIEKTPOIUTOB.
CMmeleHre paBHOBECHUS JUCCOLMALIMY CIIA0BIX KHCIIOT.

NHauKaTopsl 1 N3BMEHEHHUE UX OKPACKH B Pa3HBIX CPEax.
CepHoOKUCIBINA U (DEPMEHTATUBHBINA THAPOIINA3 YTIIIEBOJIOB.

['uaponus kapOoHATOB, Cyab(ATOB U CUIMKATOB IIEJIOYHBIX METAJJIOB;
JlaGopaTopHbIil ONIBIT

Xapakrep AUCCOLMALMN PA3JIMYHBIX TUAPOKCUIOB.

IIpakTHUyeckoe 3aHATHE

IIpuroroBiieHrE paCTBOPOB PA3TUYHBIX BUJIOB KOHLIEHTPAIINH.

2.9. OKHMCANTEIBbHO-BOCCTAHOBUTE/IbHbIE PeAKIMU. JJIEKTPOXUMUYECKHE MPOLECChI

OxucanTeIbHO-BOCCTAHOBHUTEIbHBIE peaKkumu. Crenenb OKHUCJICHUS.
BoccranoButenn u  okuciautend. OKuUCIEHME W BOCCTaHOBiIEHHE. Baxneunmme
OKHUCJIUTENIN U BOCCTAHOBUTENIH. BOCCTAaHOBUTENBbHBIE CBOMCTBA METAJIJIOB — IPOCTHIX



BellecTB. OKHUCIUTENIbHBIE M BOCCTAHOBUTEJIBHBIE CBOWCTBA HEMETAJIJIOB — MPOCTHIX
BelecTB. BoccTaHOBUTEIbHBIC CBOMCTBA BEIIECTB, 00pa30BaHHBIX JIEMCHTAMH B HU3IICH
(oTpunaTenbHOM)  CTemeHW  OKHUcIeHHs.  OKHCIUTENIbHBIE  CBOHCTBA  BEIIECTB,
00pa3oBaHHBIX d3JIEMEHTAaMHU B BBICIIEH (MOJOXKUTEIBHOM) CTENEHU OKUCIICHHUS.
OxucnuTeNnbHbIE U BOCCTAHOBUTEIIbHBIE CBOWCTBA BEIIECTB, 00PA30BAHHBIX DJIEMEHTAMH B
MPOMEKYTOUHBIX CTETIEHAX OKUCIICHHUS.

Knaccupuxanus OKHCJINTE/IbHO-BOCCTAHOBHUTEIbHBIX peakumi. Peakiuu
MEXKAaTOMHOTO M MEXMOJIEKYJSIPHOTO  OKHUCJICHUS-BOCCTAHOBJICHUS.  Peakuuu
BHYTPUMOJIEKYJIIPHOTO  OKUCJICHHS-BOCCTAHOBJICHUSI.  Peakumm  CaMOOKHUCIICHHS-
CaMOBOCCTAHOBJICHUS (AUCTIPOIIOPIIMOHUPOBAHUSA). Metoapl cocTaBlicHUsI ypaBHEHHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. MeToj 3JeKTpoHHOro OanaHca. BrusHue
Cpedbl Ha IMTPOTEKAHNE OKUCIUTEINBHO-BOCCTAHOBUTEIBHBIX ITPOLIECCOB.

XuMHYeCKHEe MCTOYHMKH TOKA. OJEKTPOJIHbIE MOTEHIMaNbl. Psx cTaHIapTHBIX
AIEKTPOAHBIX TMOTEHIUAIOB (DJIEKTPOXUMHUYECKUM PSAJl  HANPSKEHUM  METAILIOB).
["aibBaHWYECKHE AJIEMEHTHl M TPHUHIUIBEI X padoThl. CoCTaBlIeHHE TaJbBaHUYCCKHUX
anemMeHToB. (OOpa3oBaHHWE TajJbBaHUYECKUX IMMap TMPU XUMHYECKHUX IMpoIeccax.
['anpbBaHWMYECKHE DJIEMEHTHI, MNPUMEHSIEMbIE B JKM3HH. CBUHILOBAas aKKyMYJISTOpPHAas
OaTapesi, HUKeIb-KaJMUeBble 0aTapeu, TOIUTMBHBIC AJIEMEHTHI.

JJIEKTPOJIM3 PACIUIABOB M BOJHBIX PacTBOPOB 3JeKTPOJUTOB. Ilporeccs,
MPOUCXOAIINE HA KaToJA€ M aHoJe. YPaBHEHUSA DJJICKTPOXMMHYECKUX IPOIECCOB.
DJIEKTPOJNIN3 BOAHBIX PACTBOPOB C HMHEPTHBIMHU AJIEKTPOJAMHU. IJEKTPOJIU3 BOIHBIX
pPacTBOPOB C PACTBOPUMBIMH 3JIeKTpoaaMu. [IpakTuueckoe NnpuMeHEHNE IIEKTPOIU3A.
JdemMoHcTpanuu
BoccraHoBiieHne nuxpomMara Kajiisi HUHKOM.

Boccranosnenue okcuaa meau (I1) yriem u Bogopoaom.
BoccranoBienue nuxpomMara Kajiusi STUIIOBBIM CIIUPTOM.
OKucIUTeNbHBIE CBOMCTBA @30THOM KUCJIOTHI.

OkucnuTenbHbIE CBOMCTBA IUXpOMATA KaJIusl.

["asibBaHUYECKUE AIIEMEHTHI U OaTapeiKu.

OnekTponu3 pactBopa xjopuaa meau (II).

JlaGopaTopHbIe ONBITHI
B3aumopelicTtBue METayIOB ¢ HEMETALUIAMU, & TAKXKE C PACTBOPAMU COJIEM M pACTBOPAMU
KHUCJIOT.

B3anmonencTBue cepHON M a30THOM KUCIJIOT ¢ MEJIBIO.
OxucnurenbHbIE CBOMCTBA MIEpMaHraHaTa Kajaus B Pa3JIMUHbIX Cpe/iax.
2.10. Knaccudukauus Bemects. [IpocThie BemecTBa

Knaccupukanus Heopranmyeckux BewlectB. [IpocTeie M CHOXKHBIE BENIECTBA.
Oxkcuppl, ux kinaccudukanus. ['uapokcuasl (0OCHOBaHUS, KUCIOPOICOAEPKAIINE KUCIIOTHI,
amporepubie  ruapokcuabl). Kwucnorel, wux knaccuduxamms. OcHOBaHMS, UX
kiaccudukaius. Cou cpeHue, KUCable, OCHOOBHBIE M KOMITJIEKCHBIE.

Metauibl. [lonoxxeHre METAIIJIOB B MIEPUOANYECKON CUCTEME U OCOOCHHOCTHU CTPOCHUS
ux aromoB. [IpocTeie BemecTBa — METAJUIBL: CTPOEHUE KPUCTAIUIOB U METAJUIMYECKAS
XuMu4eckas cBsi3b. OOmme (U3nYecKre CBOMCTBA METAJIOB U WX BOCCTAHOBUTEIBHBIC
CBOMCTBA: B3aUMOJECHUCTBUE C HEMETAJIaMU (KUCJIOPOAOM, TaJIOr€HAMU, CEPOM, a30TOM,
BOJOPOJIOM), BOJIOM, KHCIOTaMH, PAcTBOpPaMHU COJIEH, OPraHMYECKHMH BEIIECTBAMHU



(cnvpraMu, TajgoreHajgkaHamu, (eHonoM, KuciaoTamu), mienodamu. OKcuabl U
TUIPOKCUBI METAIUIOB. 3aBUCHUMOCTD CBOMCTB 3TUX COEIMHEHUN OT CTENEHEN OKUCICHUS
METaJIJIOB. 3HAUEHUE METAJJIOB B IIPUPOJIE U KU3HU OPTraHU3MOB.

Kopposus MeTaJJIOB. [lonsiTne KOppO3UH. Xumugeckas KOppO3usl.
OnexTpoxumuyeckas Kopposusi. CriocoObl 3alIUThl METAJIOB OT KOPPO3HUHU.

OO0mue cmoco0bI MoJyYeHUsi MeTaioB. Meramisl B npupoae. Meraiuyprust u ee
BUJbI: TUPO-, THAPO- M 3JIEKTPOMETALTYPrus. OJIEKTPOJIM3 PACIUIaBOB U PACTBOPOB
COEIMHEHUI METAJIJIOB U €r0 MPAKTUYECKOE 3HAYEHHE.

Hemetamnbl. Ilonoxenne nemetaiuioB B Ilepuoguyeckoil cucteme, OCOOEHHOCTH
CTPOEHUS UX aTOMOB. DJIEKTPOOTPULIATEINBHOCT.

brnaropognbie ra3pl. JJEKTPOHHOE CTPOEHHME AaTOMOB OJIAarOpOAHBIX Ta30B WU
0COOEHHOCTH UX XUMUYECKUX U (PU3UUECKUX CBOWCTB. HemeTanisl — mpocThlie BelecTna.
X aroMHO€ W MOJEKYJSIpHOE CTpoeHue Hux. AJjorponus. XUMHUYECKUE CBOWCTBA
HeMeTaUIOB. OKHUCIUTENbHBIE CBOWCTBA: B3aMMOICHUCTBHE C METAIaMH, BOJIOPOIOM,
MEHEE JJIEKTPOOTPULIATEIBHBIMU HEMETAUNIAMH, HEKOTOPBIMU CJIOKHBIMU BELIECTBAMH.
BoccranoBuTenbHbIE CBOICTBA HEMETAUIOB B pEAKUUIX C (PTOPOM, KHUCIOPOAOM,
CJIOKHBIMH BEIIECTBAMU — OKUCIUTENISIMU (a30THOW U CEPHOM KUCIOTaMU U Ap.).
JleMmoHCcTpauumn
Komneknus «Knaccudpukaiuss HEOpraHMYECKUX BEIIECTB» W 00paslbl NpeacTaBUTENEH
kinaccoB. Komnekums  «Knaccudukamuss opraHM4ecKuX BEIIECTB» UM 00pasIlbl
MIPEACTABUTEINIEH KIAaCCOB. MOIENIN KPUCTATUIMYECKUX PEMIETOK METAJIIOB.

Komtekmust MeTamioB ¢ pa3HbIMH (U3HMUYECKUMHU CBOWCTBaMH. B3ammojencTBue TUTHA,
HaTpUsl, MarHus M JKejie3a C KHUCIOPOAOM; IIETOYHBIX METAJJIOB C BOAOM, CHUPTAMH,
(eHOoJIOM; IMHKA C pacTBOPaMU COJISTHOM M CEPHOM KUCIIOT; HATPHSI C CEPOil; aTlOMUHHUSA C
MO/I0M; JKeJle3a C paCTBOPOM MEIHOI'0 KyIOpOcCa; aJIFOMUHHUS C pacTBOPOM €IKOIr'0 HaTpa.
Okcuzapl 1 ruapokcuabl xpoma. Kopposus MeTasuioB B 3aBUCUMOCTH OT YCJIOBUM. 3allATa
METAJIJIOB OT KOPPO3HUU: 00pa3Libl «HEP>KAaBEEK», 3alIMTHBIX MOKpbITHI. Komnekuus pyx.
DIEKTPOAU3 PpACTBOPOB coJieh. MoJenu KpUCTAJUIMYECKUMX PEMIETOK HoJa, aiMasa,
rpaduta. Amorponus Gocdopa, cepbl, KUCIOPOIa.

B3aumoperictBue BOgopoaa ¢ KUCIOPOAOM; CYPbMBI C XJIOPOM; HATPUS C MOAOM; XJIOpa C
pacTBOpoM Opomuaa Kauus; XJIOPHOM M CEpOBOJOPOJHOM BOJBI, OOECIBEUMBAHUE
OpOMHOM BOJIbI STUJICHOM HJIU alleTHIICHOM.

JlaGopaTopHbIe ONBITHI

O3zHakomiieHne ¢ oOpa3laMu TpEACTaBUTENEH KIAacCOB HEOPTraHMYECKHX BEIIECTB.
O3HakoMIIeHHE ¢ 00pa3liaMu MPeACTaBUTENEH KJIACCOB OPraHUYECKUX BELIECTB.
O3HaKOMJIEHHE C KOJUIEKIMEN PY/I.

Ilonydenne kucaopoaa U €ro CBOMCTBA.

[TonydeHnne BOIOPOAA U €70 CBOMCTBA.

IlonydeHne mIacTU4ECKON Cepbl, XUMHUUECKHUE CBOMCTBA CEPHI.

B3anmopelicTBue METAIIJIOB C PaCTBOPaMU KUCJIOT U COJIEH.

CaolicTBa yriisi: aacopOLUUOHHbIE, BOCCTAHOBUTEIbHBIE.

B3aumonenicTBre IUHKA WA ATIOMUAHUSA C PACTBOPAMH KUCJIOT U IIECIOYEH.

OkpalrBaHue MJIaMEHH KAaTUOHAMHM IIEJIOYHBIX U IETOYHO3EMETbHBIX METAJIOB.

2.11. OcHOBHBIE KJIACChl HEOPTAHUYECKHUX H OPraHUYECKHUX COeTUHEeHUil



Boxopoansie coeauHeHusi HeMmeTasioB. [lomydyeHne amMmmuaka M XJIOPOBOJIOPOJA
CUHTE30M U KOCBEHHO. Dusnueckre cBoiicTBa. OTHOIIEHHE K BOJIE: KUCIOTHO-OCHOBHbIE
CBOWCTBA.

Oxkcuabl W aHTHAPHMABI  KapOOHOBBIX  KHcJa0T. HeconmeoOpasyrwmue
coneobpasyromue okcuasl. KucinorHueie okcuapl, X cBorcTBa. OCHOBOHBIE OKCHIIBI, MX
CBOMCTBA. AM(OTEpPHBIE OKCU/IbI, UX CBOMCTBA. 3aBUCUMOCTb CBOMCTB OKCHJ/IOB METAJJIOB
OT CTENEHU OKHUCICHHUS. AHTUIAPUAbI KApOOHOBBIX KHCJIOT KaK aHaJIOTM KHUCJIOTHBIX
OKCH/IOB.

Kuciaorel oprannyeckue W Heopranmdeckue. Kucimorel B CcBeTe  TeOopuUH
ANEKTPOJIUTUYECKON aucconanvu. KHCIOTBI B CBETE€ IPOTOJIMTUYECKOM TEOPUH.
Knaccudukanuss opraHu4ecKuX M HEOPraHWYecKUX KuciaoT. OOuime cBOWCTBA KHUCIOT:
B3aMMOJICHCTBUE OPTaHUYECKUX M HEOPTaHUYECKUX KHUCIIOT C METAJJIAMH, OCHOOBHBIMU U
aM(pOTEpHBIMU OKCHJIAMU M TUJIPOKCUIAMH, COJISIMH, OOpa30BaHHME CIOXKHBIX 3(UPOB.
OcoOeHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KUCIIOT.

OcHoBaHusi oOpraHuveckue M Heopranumdeckue. OCHOBaHHMSI B CBETE€ TEOPUHU
ANEKTPOIIUTHUECKON naucconranuu. OCHOBaHMS B CBETE€ NPOTOJIUTHYECKOW TEOPHUHU.
Knaccuduxkarms opraHndeckux M HEOPTraHUYECKWX OCHOBAHWH. XHWMHUYECKHE CBOMCTBA
miesioueil M HepacTBOPUMBIX OCHOBaHMM. (CBOHCTBA OECKUCIOPOAHBIX OCHOBAHUM:
aMMHAKa 1 aMMHOB. B3auMHOE BIIMsIHUE aTOMOB B MOJIEKYJIE aHWIMHA.

AM@oTepHble opraHuyYeckue M HeOpraHuveckue coeIuHeHusi. AmdoTepHbIE
OCHOBAHHUS B CBETE IMPOTOJIUTUYECKOU Teopur. AMGPOTEPHOCTh OKCUIOB U THJIPOKCHJIOB
MEPEXOAHBIX METAJUIOB: B3aUMOJICCTBUE C KUCIOTAMHU U IIEI0YaAMMU.

Coau. Knaccudukanus u XxuMuueckre cBOMCTBa cojieil. OcOOEHHOCTH CBOMCTB coJei
OPTraHUYECKUX U HEOPTaHUYECKHUX KUCIIOT.

I'eneTnueckasi CBSI3b MEXKAY KJIACCAMHM OPraHMYeCKHX M HEOPraHM4YeCKHUX
coeqrHeHMi. [IoHATHE O TEHETUYECKOW CBSI3U U TEHETUYECKHUX PSAJAX B HEOPraHUYECKOU
U opraHnyeckoi xumuu. ['eHeTndyeckue psiibl MeTaiia (Ha mpuMepe KalblMs U jKele3a),
HeMeTauia (cepbl M KpeMHUS), MEePEXOJHOro 3eMeHTa (IMHKa). ['eHeTnyeckue psiabl U
T€HETUYECKAs CBS3b B OPraHUYECKOW XUMHUU. EMTMHCTBO MHpa BEIIECTB.

JdemoHcTpanuu

Komnekium KUCIoTHBIX, OCHOBHBIX U aM(POTEPHBIX OKCHUIOB, IEMOHCTpAIIMs UX CBOMUCTB.
BaumoneiicTBie KOHIIEHTPUPOBAHHBIX a30THON U CEPHON KHCIIOT, a TAK)KE pa30aBIeHHON
a30THOM KHCIJIOTBI C MEZBIO.

Peakius «cepeOpstHOro 3epkanay Jisi MypaBbUHOM KHCIIOTBHI.

B3aumopelictBue pacTtBopa THAPOKCHAA HATPHUsl C KUCIOTHBIMU OKCHAAMHU (OKCHUIOM
dbocdopa (V)), amdporepHbIMH THUAPOKCUAAMHU (TUIPOKCUIOM LHMHKA). B3aumoneiicTBue
aMMHaKa C XJIOPOBOJIOPOAOM U BOJOW. AHAJIOTUYHO /I METUJIAMUHA

B3anmopelicTBue aMUHOKHCIOT C KUCJIOTaMH U 1ienodyaMu. OCyllecTBIECHUE MEPEXOI0B:
Ca — CaO — Ca3(PO4)2 — Ca(OH)2 P — P205 — H3P0O4 Cu — CuO — CuS0O4 —
Cu(OH)2 — CuO — Cu C2H50H — C2H4 — C2H4Br2

JlaGopaTopHbIe ONBITHI

ITony4yeHnne u CBOKMCTBA YIJIEKHCIIOrO ra3a.

CroiicTBa coOJISIHOM, cepHOM (pa30aBJICHHOW) W YKCYCHOM KHCIIOT. B3aumopeicTBue
TUAPOKCHA HaTpus ¢ cossimu (cynbharom mean (I1) u xmopumgom aMMoHws).

Paznoxenne runpokcuaa Meau.



[Tonyuenue u ampoTepHbIE CBONCTBA THIPOKCU/IA ATFOMUHUSI.
Ilonydenue KkeCTKOM BOJBI U U3YUEHUE €€ CBOWCTB.
YcrpaneHrne BpeEMEHHOM U IMOCTOSIHHOM KECTKOCTH.
IIpakTuyeckue 3aHATHSA

[Tony4yeHnue XJI0poBOAOPOIA U COITHON KUCIIOTBI, UX CBOMCTBA.
ITonyyenne ammuaka, ero CBOMCTBaA.

2.12. Xumus 3JIeMEHTOB

S-DJIEMEHTHI

Boaopoa. /[BoiiCTBEHHOE MOJIOKEHUE BOAOPOJAa B MEPHOAMUECKON cucTeMe. M30Tomnbl
Bogopoaa. Tsoxenas Boga. OKUCIUTEIbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA BOAOPOAA,
€ro MnoJlyyeHue u npumeHenue. Poib Bogopoa B )KUBOM U HEXKUBOU npupone. Boxa. Poib
BOABl KaK  CpPEJoOOpa3yrolero  BemecTBAa  KJIETKU.  DKOJOTUYECKHE  ACMEKThI
BOJOINOJIb30BAHUS.

duemenTbl IA-rpymmbl. Illenounbie Meramibl. OOmias XapaKTepUCTHKA LIEIOYHBIX
METAJUIOB HAa OCHOBAHMU TONOXKEHUA B llepuognueckor cucreme 3SIIEMEHTOB
J.N.MenneneeBa u ctpoeHusi atomoB. [lonydyenue, puzndyeckre 1 XuMUUECKUE CBOMCTBA
HIETOYHBIX MeTauioB. KaTHOHBI MIETOYHBIX METAJUIOB KaK BaKHEWINAs XUMHUYECKas
dbopMa HMX CyIIECTBOBaHUS, PETyJISTUBHAS POJIb KATUOHOB KajdWsl W HATPUS B KUBOM
kietke. [IpuponHbie coenuHEHUsT HATPUS U KaJlvs, X 3HAUYCHUE.

duemenTbl IIA-rpynmbi. OOmiasi xapakTepuCTUKa IIETOYHO3EMENIbHBIX METAIIOB U
MarHvds Ha OCHOBaHMM IIOJIOKEHUs B llepumoguueckor CHUCTEME  DBIIEMEHTOB
J.M.MenneneeBa u cTpoeHus atoMoB. Kambiuii, ero mnonydenwe, Qusnyeckue u
XUMUYECKUE CBOWCTBA. BaxkHelne cOeIMHEHUS KalblUs, UX 3HAYECHHE U NPUMEHEHUE.
Kanpuuii B nmpupoje, ero Ouoaorunyeckas poiib.
p-DJIEMEHTHI

AJrroMuHMA. XapaKTepUCTHKA aJIFOMUHUS HA OCHOBAHWHU NMOJI0KeHUs B [lepuonnueckon
cucteme snmementoB JI.M.MenneneeBa u ctpoenus aroma. [lomydenme, duzmdeckue u
XUMHUYECKUE CBOMCTBA aJlOMUHUS. BaxkHeilline coequHEHUs altiOMUHUS, UX CBOMCTBA,
3HAYEHUE U IpuMeHeHHue. [IpupoaHbie CoeqMHEHNS ATFOMUHUS.

Yriaepon u kpemuuii. OOmas XapakTepuCTHKa HAa OCHOBAHMM WX TIOJIOXKEHUS B
ITepuoguueckonn cucreme J.M.Menneneesa u crpoeHust aroma. IIpocTeie BeliecTsa,
oOpa3oBaHHbIE 3TUMH dieMeHTaMu. OKCHUIBI W THAPOKCUIBI yTIepojJa W KPEMHUS.
Baxxneimme cou yroibHOM U KpEMHHEBOM KUCIIOT. CHIIMKATHAs IPOMBIIUIEHHOCTb.

Iasorensl. OOmiasi xapakTepUCTHKA TajJOr€HOB HAa OCHOBAHUU HUX TIOJIOKEHHS B
[Tepuoguueckoit cucrteme snneMeHToB [.M.MenaeneeBa u cTpoeHus: aTOMOB. ['aloreHpr —
MPOCTHIC BEIIECTBA: CTPOCHUE MOJIEKYJ, XUMHUUYECKHE CBOMCTBA, IIOJIyYEHUE U
npuMeHeHne. BakHellne COeAWHEHUs TajJOr€HOB, WX CBOWCTBA, 3HAYEHUE U
IpUMeHeHue. ['anmorensl B npupoje. bruonornueckas poJib rajioreHoB.

Xaabkorenbl. OOIIasi XapaKTEpPUCTUKA XaJIbKON€HOB Ha OCHOBAHUM MX TOJIOKEHHS B
ITepuonnueckoii cucreme 3nemeHToB [[.M1.MeHnneneeBa u cTpoeHus: aTOMOB. XaJIbKOI'€HbI
— npocTtble BeulecTBa. Amtorponus. CTpoeHre MOJIEKYJ allIOTPOIHbBIX MOAU(DUKAIIMN U
UX CBOMCTBA. [lonydyeHue u npuMeHeHrne KUCiaopoia U cepbl. XalabKOIr€HbI B IPUPOJIE, UX
OuoI0oruYecKas polib.

duemenTbl VA-rpynnbl. OOmas XapakTepuCTHUKa 3JIEMEHTOB JTOW TPYIIbl Ha
OCHOBaHMM HX moyioxkeHus: B Ilepumognueckoit cucreme snemeHtoB Jl.M.MeHnneneeBa u



cTpoeHusi aroMoB. CTpoeHHe MOJIEKYJbl a30Ta U aAJUIOTPONHBIX Moaudukanuii ¢pocdopa,
ux (U3NYEeCKue W XUMUYECKHE CBOWMCTBA. Bomopomnpie coeawHEHUsS 3J1eMEHTOB VA-
rpynnbl. Okcunbl azota u ¢pocdopa, COOTBETCTBYIONUE UM KUCIOTHI. COMIM 3TUX KUCIOT.
CBolicTBa KHCIOPOAHBIX COEAMHEHUH a3oTa U (ocdopa, uX 3HAYEHHE U MPUMEHEHUE.
A3ot u docdop B npupoje, uX OuoIorudecKas pob.

duemenTbl IVA-rpynmbl. OOmias xapakTepHCTHKA 3JEMEHTOB 3TOH TIpYIbl Ha
OCHOBaHMM uX monoxeHus B llepmoamueckoir cucreme snementoB [[.M.MenaeneeBa u
CTpPOEHUSI aTOMOB. YTJiepoJl U ero ajiorponus. CBOMCTBA aTIOTPOMHBIX MOIUDUKAIIUN
yIiIepoAa, X 3Ha4eHUue W npuMeHeHne. OKCUAbl U THAPOKCUABI YITIEPOJAA U KPEMHMUS, UX
xumuyeckue cpBorctBa. ConM YroibHOM M KPEMHHUEBBIX KHUCIOT, HUX 3HAYEHUE U
npumeHenue. [Ipuponoodpaszytomas poib yriaepoja s >KUBOM M KPEMHHUS ISl HEXKUBON
MIPUPOLBI.
d-DneMeHTbI
OcoOenHoctu crpoenust aroMoB d-anementoB (IB-VIIIB-rpynm). Menp, LUHMHK, Xpowm,
’KeJIe30, MapraHell Kak IPOCThIe BEIIeCTBa, MX (PU3MUECKHE M XUMHUYECKHE CBOICTBA.
Haxoxxnenue 3TUX METaJIOB B MPUPOJE, UX MoiydyeHue W 3Hadyenwe. CoequHenust d-
AJIEMEHTOB C PAa3JIMYHBIMM CTEIICHSAMH OKHUCIICHMs. XapakTep OKCUAOB M THAPOKCUIOB
ATHUX JIEMEHTOB B 3aBUCHUMOCTH OT CTEIIEHU OKHUCIICHHS METAJIA.
JemoHcTpanuun
Komiekiuu mpocThix BEHIECTB, 0OpPa30BaHHBIX JJIEMEHTAMH Pa3IMYHBIX DJIEKTPOHHBIX
CEMEUCTB.
Kosekunn MuHEPAIOB ¥ TOPHBIX MOPOA.
[Tony4yeHnue amioTpOmHBIX MOAUMUKAIMN KucIopoaa, cepbl, (ocdopa. Xumuueckue
CBOICTBa BOJI0PO/1a, KMCIOpOAa, cepbl, pocdopa, raJoreHoB, yriepoaa.
Okcusl cepbl, a30Ta, yriepoja, *ejne3a, MapraHia, MEeIU C Pa3JIMYHBIMU CTENEHSMHU
OKHCJICHHUS, UX CBOMCTBA.
I'mapokcunbl ceppl, XpoMa, Maprasiia, Kejie3a, MeJId, aJlOMUHUS U [IUHKA, UX MOJYYEHUE
Y XUMHAYECKUE CBOMCTBA.
JlaGopaTopHbIe ONBITHI
N3ydeHue CBOMCTB ITPOCTHIX BEIIECTB U COCTMHEHHUM S-3JIEMEHTOB.
N3ydeHue CBOMCTB IIPOCTHIX BEIIECTB U COCIUHEHUN P-3JIEMEHTOB.
N3ydenune CBONCTB MPOCTHIX BEIIECTB M COSAMHEHUI d-271eMEHTOB.
IIpakTHyeckue 3aHATUSA
[Tony4yeHne ruIpOKCUI0OB AIFOMUHUA U [IUHKA; UCCIEAOBAHUE UX CBOMCTB. [lomydenue u
HCCJIEIOBaHNE CBOMCTB OKCHJIOB CEpHI, yrieposaa, ¢pocdopa.
2.13. XuMud B JKH3HM 0011eCTBa

XumMuss W OpPoU3BOACTBO. XHMMHYECKAs MPOMBIIUIEHHOCTh W XHUMHUYECKHE

TexHonoruu. CpIppe 11 XMMHYECKOM NPOMBINUIEHHOCTH. Boxa B XuMuueckou
IIPOMBIIIJIEHHOCTH. DHEPrus JUisi XMMHYECKOTO NPOM3BOACTBA. HaydHble NpHHIMIEBI
XUMUYECKOTr0 TPOM3BOACTBA. 3alllUTa OKPYXAIOWIEH cpelbl W OXpaHa TpyAa MOpH
XUMUYECKOM MPON3BOACTBE. OCHOBHBIE CTAIMM XMMHUYECKOTO ITPOon3BoAcTBA. CpaBHEHUE
MMPOU3BOACTBA aMMHUAKa U METAHOJA.

XuMusl B CeJIbCKOM X03s1lcTBe. XUMU3AIUs CEIbCKOr0 X0351MCTBA U €€ HANPABJICHUS.
Pacrenns u mnouyBa, MOYBEHHBIM MOMVIOUIAIONIMNA KOMIUIEKC. YJIOOpeHus M HX



Kiaccupukanusa. XHUMHUECKHE  CpEICTBa  3amuThl  pacTeHui.  OTpunarenbHbIe
MTOCJICACTBUS MPUMEHEHHUS ITECTUITNI0B U 00pb0a ¢ HUMHU. XMU3aIHs )KUBOTHOBOICTBA.

XuMusi W IK0JOrusi. XUMHUECKOE 3arps3HEHUE OKpyxawmen cpeapl. OxpaHa
ruapocepbl  OT XUMHUYECKOro 3arpsi3HeHus. OxpaHa TOYBBI OT XUMHUYECKOTO
sarpsisHeHns. OxpaHa atmocdepbl OT XHUMHYECKOro 3arpsisHeHus. OxpaHa (uopsl u
(dayHbI OT XUMHUYECKOTO 3arpsiI3HEHUS. BUOTEXHOJIOTHS U TeHHAsI HHKEHEPUSL.

XuMusi 1 IOBCEIHEBHASA KU3Hb YesioBeKa. JlomaliHss anteka. MOIMe U YUCTSIIUE
cpenctBa. CpencrBa 60pbObI ¢ OBITOBBIMH HaceKOMbIMH. CpeicTBa JIUYHOW THUTHEHBI U
KOCMETHKH. XUMHUS M Tmuia. MapKUpOBKM YMaKOBOK IHUIIEBBIX W TUTHEHUYECKUX
MPOAYKTOB M YMEHHUE UX YUTATh. JKOJIOTUA KIWIMIA. XUMHUS U T€HETHKA YEI0BEKa.
JemoHCcTpanuun
Mopenu npou3BOJCTBA CEPHOM KHUCIIOTHI 1 aMMHaKa.

Komnnexnus ynoOpeHuii v NecTUITUIOB.

OO0pasupl cpeACcTB OBITOBOM XMMUHU U JIEKAPCTBEHHBIX MIPENApATOB.

IIpakTyeckue 3aHATHS

O3HaKOMJICHHE C KOJIJIEKIIMEH ya10OpEeHUN U MECTUITUIOB.

O3zHakomiieHHE ¢ 00pa3aMu CpesICTB OBITOBON XMMUH U JIEKAPCTBEHHBIX TPETIapaTOB.



IIpumepHbIe TEMBI 10KJIA10B, COOOIIEHUI, MHANBUAYAJIbHbIX MIPOCKTOB
buorexnonorus u reHHas nHxeHepus — texHosorun XXI Beka.

. HanoTexHonorust kKak mpuOPUTETHOE HANPABIEHUE PA3BUTHUS HAYKH U
MIPOU3BOJICTBA POU3BO/ICTBA

. B Poccuiickoit @enepannn. CoBpeMEeHHbIE METOIbI 00€33apakUBaHUS BOIBI.
. AJoTponus METaJUIOB.

. Kuznb u gesareapHocth JI.M.Menaeneena.

. «[lepuoanueckoMy 3aKOHY Oy/ylliee HE TPO3UT PA3PYILICHUEM. .. »

. Cunre3 114-ro snementa — TpuyM@ poCCUHUCKUX (HU3UKOB-SIEPILIUKOB.

. N3otonsl Bogopoaa.

. Hcnonb30oBaHue paiiOaKTUBHBIX U30TOMOB B TEXHUYECKUX LENSIX.

. PeHTreHoBckoe U3aydeHne U ero NCIoJIb30BaHNE B TEXHUKE U MEULIMHE.

. [1na3ma — 4eTBepTOE COCTOSTHUE BEUIECTRA.

. AmMopHbIe BemiecTBa B IpUpoJie, TEXHUKE, OBITY.

. OxpaHa OKpy’Karollei cpeasl 0T XUMHYECKOT0 3arpsi3HeHus. KoimuecTBeHHbIE

XapaKTEPUCTHUKU 3arpsI3HCHUS OKPY KaroIieH cpesl. [I[puMeHeHrne TBeporo u
razoo0paszHoro okcuaa yriepozaa (IV).

. 3ammTa 030HOBOI'0 SKpaHa OT XMMUYECKOT0 3arpsi3HEHUSL.

. I'pybonucnepcHbie CUCTEMBI, UX KJIacCU(PUKAIIMS U UCTIONH30BAHUE B
npodeccronansHOM AesaTenbHocTH. KocMeTnyeckue renu.

) [IprMeHeHne CyCIIeH3Ui U DMYJIbCUM B CTPOUTEIILCTBE.

. Munepaiibl ¥ TOpHBIC TTOPOBI KAK OCHOBA JIUTOCHEPHI.

. PactBopb!l BOKpyr Hac. Tumsl pacTBOpOB.

. Bopa kak peareHT u cpeaa 1l XHMUYECKOTO IPOLECCa.

. Kuznb u gearenbHocth C.AppeHuyca.

. BxkJai 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHE TEOPUH DJICKTPOITUTUYECKON
JVCCOLIMALAN. Y CTPAHEHUE HKECTKOCTH BOABI HA MTPOMBIIUIEHHBIX MTPEANPUSITUSAX.

. CepHas kucnoTa — «xjie0 XUMUYECKON MPOMBIIILIEHHOCTH.

. Hcnonp30BaHMEe MUHEPATIBHBIX KUCJIOT HA MPEAIPUATUSIX PA3TIMUHOTO MPODUIIS.
. OKcuIbl ¥ CONU KaK CTPOUTENbHBIE MATEPUAIIBI.

. Hcropus rumca.

. [ToBapeHHast COJIb KaK XUMHUYECKOE ChIPhE.

. MHoronukuii kKapOOHAT KaNbIHs: B IPUPOE, B IPOMBIIIIIEHHOCTH, B OBITY.

. Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

*DJIEKTPOIU3 PACTBOPOB 3JIEKTPOIUTOB.

. DJIEKTPOJIN3 PACIUIABOB AJIEKTPOJIMTOB.

. [IpakTrueckoe mpuMEHEHUE IIEKTPon3a; padhUHUPOBAHUE, TATbBAHOIIIIACTUKA,
rajgabBaHOCTEIrUs.

. Kuznp u gesareabHocTh 1. J[3BMU.

. Posnp MeTannoB B UCTOpUM YEI0BEUECKON IMBWIN3aLUU. VICTOpHS OTE€UECTBEHHOM

yepHOU MeTaiurypruv. COBpEMEHHOE METAILUTYPIUUYECKOE ITPOU3BOICTBO.

HcTopust oTe4ecTBEHHON LIBETHOW METAJLUTYPIrUuu. Poib METAIOB U CIUIABOB B HAYYHO-
TEXHUYECKOM MPOrpecce.

Kopposus meranioB u cnocoObl 3aIUThl OT KOPPO3HH.

. WueptHble Wiin 6J1aropoIHbIE Ta3hbl.



° PO)K,H&IOHII/IC COJIN — T'aJIOI'CHBEI.

. HcTopust IBEICKON CITUYKH.

. Hctopusi BOSHUKHOBEHHUS U Pa3BUTHS OPraHUYECKOW XUMHH.

. Kuznb u gearensHocth A.M.bytneposa.

. Burtanusm u ero kpax.

. Ponb 0T€ueCTBEHHBIX YUEHBIX B CTAHOBIICHUU U PA3BUTUU MUPOBOM OpPraHUYECKOMN
XUMUHU.

CoBpeMEHHBIE NPEICTABICHUS O TEOPUU XUMUYECKOT'O CTPOEHHUS.

. DKOJIOTMYECKUE ACTIEKThI UCTIOJIb30BAHUS YTIEBOJAOPOIHOIO ChIPHSI.

. DKOHOMHUYECKHE ACTIEKThI MEKTYHAPOJIHOIO COTPYAHUYECTBA M0 UCIIOJIb30BAHUIO

YTJIEBOIOPOTHOTO CHIPBSL.
Hcropust OTKPHITHS B pa3pabOTKHU Ta30BBIX U HEDTAHBIX MECTOPOXKIeHU B Poccuiickoii
®denepanuu. XuMHUs yTriIeBOJOPOIHOTO ChIPbs U Mos Oynyiias npodeccus.

. YTrineBonopoaHOe TOILINBO, €r0 BUAbI U HA3HAYCHHE.

. CUHTeTHYEeCKHUE KayuyKH: UCTOPUSI, MHOTOOOpa3ue U MEePCIIEKTUBBI.

. Pe3nHOoTeXHMYECKOE TPOU3BOACTBO U €r0 POJIb B HAYYHO-TEXHUUYECKOM MPOrpecce.
* CBapo4HOE MPOU3BOJICTBO U POJIb XUMHUHU YTIIEBOJOPOIOB B HEM.

. HedT1b 1 ee TpancopTupoBKa Kak OCHOBA B3aWUMOBBITOAHOTO MEXKTYHAPOHOTO

COTPYAHUYECTBA



6. TemaTnuyeckoe MJIAHUPOBaHHUE

[Ipu peanuzanuu comepxanus 001Ie00pa3o0BaTENbHON yUeOHON TUCIIUTIITAHBI
OV ]1.09.Xumus B npenenax ocsoenus OITOIT CITO Ha 6a3e 0CHOBHOT'O OOIIIETO
oOpasoBaHus ¢ noiaydeHueM cpeanero oouiero oopazoanus (IIIIKPC, IITICC3)
MaKCHMaJIbHas yueOHast Harpy3ka 00y4aronuxcsi COCTaBIISCT:

no cneruanbHocTH 36.02.02 300TexHus / yKpylnmHEHHas Tpymmna mpodeccui,

crenuanbHocTe! u HampaBienuit noaroroBku (YI'C) 36.00.00 Berepunapus u
300TexHUs — 162 wd4aca, u3 HUX ayautropHas (oOsi3aTenbHasi) Harpyska
oOyuaronuxcs, BKJIIOuYas 1a00paTOpHbIE OMBITHI M MpakTudeckue 3aHsaTus, — 108
4acoB;
caMocTosiTenbHas paboTta odyuaromuxcs — 54 gaca.

Bup yueOHoit padoThI KonuyecTBo yacoB

AynuTopHblie 3auaTHs. Conep:kanne 00y4eHHs Crnenuansnoctu CIIO

Bseneunue 1

1. Opranuyeckasi Xumus 51

1.1. [IpenmeT opraHndeckor XuMuu. Teopus CTpOCHHS 5
OPraHUYeCKUX COCIMHEHUN

1.2. TlpenenbHble yriaeBOIOPOAbI

1.3. DTHIIEHOBBIE U IUEHOBBIE YTIIEBOI0POIbI

1.4. AuleTUIIEHOBBIE YTIIEBOIOPOIbI

1.5. ApomaTnueckue yrieBoJ10poabl

1.6. IlpupoaHble HCTOYHHUKY YTIIEBOAOPOIOB

1.7. 'mapOKCUIIbHBIE COSIMHEHUS

1.8. Anpaeruasl U KETOHEI

1.9. Kap6oHOBBIE KMCIOTHI 1 UX TPON3BOIHBIE

1.10. YraeBonasl

1.11. AMMHBI, AMUHOKHCIIOTEI, OCJIKH

WOoOOaw W W b~

1.12. AzoTcoaep:xaiine reTepolKINIeCKUe COeTMHEHMS.
HyxnenHnoBbIe KUCTOTHI

S

1.13. Buosoruuecku akTUBHEIE COSTUHEHUS

a1
[op}

2. O0mas u HeOPpraHuvecKass XMuMHUs

2.1. XuMusi — HayKa O BeIeCTBaxX

2.2. CtpoeHue atoma

DWW

2.3. Ilepunonnyeckuii 3akoH u Ilepuoanueckas cucrema
xumudeckux daemenToB .M. Menaeneena

2.4. CTpoeHue BelecTa

2.5. Tlonumepsnl

2.6. JluciepcHble CUCTEMBbI

2.7. XuMHUYECKHUE peaKkuu

2.8. PacTBOpBI

OO O

2.9. OKuCIUTEIHHO-BOCCTAHOBUTENIBHBIE PEAKIIHH.
DNEeKTPOXUMHYECKHE TPOLIECCHI

ol

2.10. Knaccudukamus Bemects. [IpocTeie BemnecTra

2.11. OcHOBHBIE KJIaCChI HEOPTAHUUYECKUX U OPraHUYECKUX 6
COCIMHEHUN

2.12. Xumus 3J1eMEHTOB 6

2.13. XumMus B KA3HU 00IIECTBA 3

Hroro 108

BaeaynuropHas camocTosiTenbHas paborta 54




[loaroToBka BBICTYIUIEHMI 110 3aIaHHBIM TEMaM, JTOKJIa/10B,
COOOIIeHNH, 3¢cCe, UHANBUYATbHOTO

MIPOEKTa C UCIIOIB30BaHUEM HHPOPMAIIMOHHBIX
TEXHOJIOTUI U JIp.

IIpome:kyTouHas arrecranus B popme nuddepeHunpoBaHHOIO 3a4eTa

Bcero

| 162




TemaTuueckuii IIaH 1 cogepxanue ydeOHoi qucuumianabl OY/1.09. Xumus

HaumeHnoBaHue pa3iesioB u
TeM

Conep:xxanue y4eOHOro MaTepuaJia, JJadopaTopHbie padoThl M NPAKTHYECKUE 3aHATHS,
caMocTosiTe/IbHAs padoTa o0y4yarommxcst

O0ne

yacoB

Ypos
CHb
0CBOE
HUA

Paspea 1.
Oprannyeckasi XuMus

78

Tewma 1.1. Teopus
XUMHUYECKOT'O CTPOEHHUS
OPraHUYEeCKUX COCMHECHUH.
[Ipupona xumMuueckux
CBA3EH.

Conep:xaHue y4eOHOro MaTepuaJia.

1

Beenenue. [lonsatre 06 opraHu4ecKoM BEIIECTBE U OpraHnYecKor XumMuu. KpaTkuii ouepk UCTOPUHI
pa3BUTHUS OpraHUYECKON XUMUU. Butanusm u ero kpymieHne. OcoOEHHOCTH CTPOSHUSI OPTaHUYECKUX
coenuHenui. KpyroBopot yriepoaa B mpupoe.

OcHoBHbIE NOJ0XKEHUS TeopuH cTpoeHuss A.M. byTiiepoBa. Xumudeckoe CTpO€HUE U CBOMCTBA
oprannyeckux BemiecTs. [lorstue 06 nzomepun. Criocodsl 0TOOpaKEHUS CTPOSHUS MOJICKYJIIBI
(dbopmynsl, Monenu). 3HaueHue Teopun A.M. ByTiepoBa nmst pa3BUTHS OPraHUYECKON XUMHUH U
XuMu4decKkux nporHo3oB. JI.O. 1 «M3roroBienue Moaenen MOJIeKyJI- IPEeICTABUTENEH Pa3InYHbIX
KJIACCOB OPTaHUYECKHX COCTUHEHUIN»

DJeKTpOHHAs MPUPO/Ia XUMUYECKHUX CBS3€H B OPraHNYeCcKUuX coenuHeHusx. [lonsaTue o rubpuanzanuu.
Paznuunble THIIBI rTHOpHUIM3aLUK U (opMa aTOMHBIX OpOuTaeil, B3aMMHOE OTTAJIKMBaHUE THOPUAHBIX
opOuTanel M X pacroNokeHUE B TPOCTPAHCTBE B COOTBETCTBHH C MUHUMYMOM 3Heprun. ['eometpust
MOJIEKYJI BEILIECTB, 00Pa30BaHHBIX aTOMaMH YIJIepo/ia B pa3IHMUHbIX COCTOSIHUAX THOPHIN3ALIUH.
Krnaccugukanus opraHndeckux coequHeHU. TUIbI XUMUYECKUX CBSI3€H B OPraHUYECKUX
COEJIMHEHUSIX U CIIOCOOBI X pa3phiBa.

II

AKTHYCCKOC 3aHATHC.

1

OOHapy>keHue yriepojia ¥ BOJOPOIa B OpraHUUECKUX COSTUHEHUSIX

CamocrosiTesibHast padoTa 00y4aOIINXCH

[TonroToBuTh CooOIIeHUE (Ha BBIOOD): «KpaTkue cBeACHHUS IO HICTOPUU BO3ZHUKHOBEHUS U Pa3BUTHS
OPraHUYEeCKOU XUMUN

[TonroToBuTH MOKIIANEI (Ha BRIOOP) HA TeMy: « buorpadum beprnennyca, Konsoe, Benepa, Kexyney.

Tema 1.2. [IpenenvHbie
YTJIEBOJOPOIBI

Copep:kanue yueOHOro MaTepuasa.

1

[Tonsitue 06 yriaeBomopoaax. Ankanbsl. Xapakrepuctuka. ['omonoruueckuit psia. OcobeHHOCTH
CTPOEHUSI MPEJIENIbHBIX YIIIEBOJOPOJI0B. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIIbI




MetaHa. ['omonoruueckuii psa u uzomepus napadguuos. HopmaibHoe 1 pa3BeTBIEHHOE CTPOCHUE
yraepoiHo# nenu. HomenknaTtypa ankanoB. Ajkanbl B mpupoje.. CBOMCTBa alKkaHOB, OJyYCHHE,
npumenenue. JI. O. 2 «M3rotoBnenune Moienend MOJIEKyJl alKaHOBY.

2 | Huxnoankansl. 'omonorudeckuii psaa. M3omepus. Coiicta, monydenue. JI. O. 3 « Ob6HapyxeHue
BOJIbI, CaXKH, YIJICKUCIIOTO Ta3a B MPOYyKTaxX TOPEHUs CBeun». Pemenne 3a1a4 Ha BEIBOA (POPMYITBI TIO
MPOJAYKTaM CrOpPaHHUsI

IIpakTH4yeckoe 3aHATHE

1 ‘ [losnyyenne meTaHa U U3y4eHHE €ero CBOMCTB

CamocTrosiTesibHast padoTa 00y4YarOIMXCH

[TpuroTtoBuTh Npe3enTanuio: «O06IacTH MIPUMEHEHUS YTIEBOAOPOIAO0B, UX MPUPOIHBIE HUCTOUHUKN
[ToaroroBuTk cooliieHue Ha Temy : «Tomyom» ,«DKooruuecKkue mpooIeMsbl epepaboTKH HEPTH.
CoctaButh cxemy «KaMeHHBIH yTroJib- IIEHHOE ChIPhE JIsI XUMUYECKOH MPOMBIIIUIEHHOCTH

Tema 1.3.
OTUIIEHOBEIE
Y JTUCHOBBIC YTJIEBOIOPOIBI

Conep:xaHue y4eOHOro MaTepuaJia.

1 | 'omonorudeckuil psij alKEeHOB, JIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
["'omonoruueckuii psa. CpoiicTa, nonyuenue, npumeHenue ankeHos JI1.O. 4 «OOHapyxeHue
HeNpeleIbHbIX COEIMHEHNUN B KEPOCHHE, CKUNaapey, «O3HaKoMIIeHHE ¢ 00pa3aMy MOJUATHIIEHA U
HOJIUIPOITMIICHA)

2 | Ankaauenbl. OCOOEHHOCTH 3JIEKTPOHHOTO M MIPOCTPAHCTBEHHOTO cTpoeHus. HomeHkmarypa.
[Tormmepuzarust. CiocoObI TOTYISHUS; TPUMEHEHNE

IIpakTH4eckoe 3aHsATHE.

1 TlonydeHue 3TUIEHA U U3YYEHHUE €70 CBOMCTB

CamocTosiTeibHass padoTa 00y4arommxcst

Penienne 3ana4 u ynpaxHeHUH 110 TeMe: « BbIxoq mpoaykTa peakuum»
[ToaroToBuTh Ipe3eHTALMIO HA TEMY : « HaTypanbHBI U CHHTETHUYECKUHN KaydyK»
[ToaroroButh coobmenue : «IIpumMeHenne kaydayka»

Tema 1.4.
AleTUIIEHOBLIE
YTJIEBOJAOPOIBI

Conep:xkanue yueOHOro MaTepuaJa.

1| AsnkuHBIL. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE cTpoeHue. ['omonoruyeckuii psit. CBoiicTBa, OJyYeHHUE,
npumenenue. JI1.O. 5 «M3roToBieHue Mojenei aaKuHOB, UX H30MEPOBY

CamocrosiTesibHast padoTa 00y4YaromMXCA

3anonHUTh TabauIy: «XMMUUYECKUE CBOMCTBA aTKUHOBY

CocraBnenue cooduieHus : «CBapoyHOe MPOU3BOJICTBO U POJIb XUMHUHU YIIIEBOJOPOIOB B HEM.
Ocy11ecTBUTH LIENIOYKY MTPEBpAIECHUH ¢ aJIKMHAMU,aJIKEHAMH, aJIKaHAMHU




Tema 1.5 ApomaTuueckue

ConepxaHue y4e0HOro MaTepHaja.

YIJIEBOAOPOBI 1 | benzous kak mpeacTaBuTeNb apeHoB. PazButue npencrasnenuit o crpoeHun 6ens3osna. CoBpeMeHHbIe
MPEJICTABICHUS 00 AICKTPOHHOM U IMMPOCTPAHCTBEHHOM cTpoeHnH OeH3oma. OOpa3oBaHme
apomarndeckoit [1n -cuctemsl. ['oMmonoru 6eH3o0ma, UX HOMEHKJIaTypa, oomias popmya.
Homenknartypa i1 [u3aMenieHHbIX TPOU3BOIHBIX O€H30J1a: OPTO-, METa-, apa-pacIoyioKeHre
3amectuTeneil. Pu3ndeckre CBOMCTBA apeHOB.

CamocrosiTesibHast padoTa 00y4aOIMXCH
CocTaBUTh CXeMYy «APOMATHYECKHUE YIIIEBOIOPOIBDY.
CoctaButh Tabuuny : « «I[IpuMeHeHre apoMaTHYECKUX COSAMHEHUIT»

Tema 1.6. Copnepxanue yueOHOro MmarepuaJia.

IIpupoHbIe HCTOYHUKH 1 | Ilpupoanslii 1 nonyTHBIN HedTsaHbBIE ra3bl. KamenHsiit yroms. JI. O. 6 «OnpeneneHue Haau4us

YHJICBOIOPOAOB HenpeAeNbHbIX YIIIEBOI0POI0B B O€H3MHE, KepocuHe. PacTBOPUMOCTD pa3iInyHbIX HEPTENPOLYKTOB
TPYT B APYTEM.

2 | Hedte. Haxoxnenue B npupojie u pusndeckue cpoiictBa HeGTH. [IpomblnieHHas nepepadoTka
HedTH. OKTAaHOBOE YHCIIO
CamocTosiTeibHast padoTa 00y4aommxcst
CocraBnenue cooOmieHui (Ha BEIOOD):
«YTI1€BOJOPOIHOE TOILUINBO, €70 BUIbI U Ha3HaueHuey. «VcTopust OTKpITHS U pa3padoTKa ra3oBbIX U
He(TSIHBIX MecTopoxaeHUI B Poccuiickoit denepanmu, « XUMUS YTIEBOIOPOTHOTO CHIPHS »
Tema 1.7. Conep:kanue yueOHOro MaTepuaJia.

FI/IJII)OKCI/IJIBHBIG COCIUHCHUA

1

Cruprtel. CtpoeHue u kinaccudukanus. CBONCTBA, OJyYCHHE, TPUMEHCHHE

M3omepus u HOMEHKIIaTypa IpeACTaBUTEIICH IBYX- M TPEXaTOMHBIX CITUPTOB. OCOOCHHOCTH
XUMUYECKHX CBOMCTB MHOI'OATOMHBIX CIIMPTOB, MX KaueCTBEHHOE 0OHapyxkeHue. OTAcIbHbIC
MPEACTAaBUTEIH: STUIICHTJIMKOJIb, TJIMIICPUH, CITOCOOBI UX MOTYYEHUS, TPAKTUIECKOE TPUMEHEHHE.
JI.O. 7 « PexTudukanus cMecu: 3TaHOJI- BOAA

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpocHUE (heHoma. B3anMHoe BIUsIHEE apOMAaTHYECKOTO KOJIbIIA 1
THIPOKCHIIBHOM TPYIIbl. XMMUYECKUE CBOWCTBA (heHOIa KaK (YHKIIUSA €r0 XUMHUYECKOTO CTPOCHUSI.
BpomupoBanue geHosa (kauecTBEHHAS peakiys), HUITPOBaHKE (TUKPUHOBAS KHCIIOTA, €€ CBOMCTBA U
npumeneHne). O6pa3zoBaHKe OKpaIIeHHBIX KoMILiekcoB ¢ nonoM Fe®'. Tlpumenenue denoma.
[Tomyuenue GeHoa B IPOMBIITUICHHOCTH.

CamocrosiTesibHast padora o0y4aromuxcs
IToaroroBka cooOenuil: « Ilonb3a u Bpea cnupToB»
IToaroroBuTk npe3eHTanno:« JleicTBre CIUPTOB HA OPraHW3M YEJIOBEKa




Tema 1.8.
AJBIEruasl U KETOHBI

Conep:xaHue y4e0HOro MaTepHaJa.

1 | [HonsiTe 0 KApOOHUIBHBIX COEAUHEHUSIX. DIEKTPOHHOE CTPOCHUE KapOOHWIBbHOH rpynnbl. M3omepus
Y HOMEHKJIaTypa ajJbJeTHI0B U KETOHOB. PU3NUECKHE CBOMCTBA KAPOOHMIBHBIX COSTUHEHHUN.
[Tonmyuenue, cBolicTBa U MpuMeHeHUe KapOoHMIbHBIX coenunenuit JI. O. 8 : « Pacno3naBanue
pacTBopa areToHa U GopManHay.

HpaKTI/I‘{eCKOC 3aHATHE

1 HM3ydeHue BOCCTAaHOBUTEIBHBIX CBOMCTB aIbJETHUIOB.

CamocTosiTesibHAs padoTa 00y4Yar0IHUXCs

CocraBuTs rioccapuii no reme: «KeToHb».

Pemenue 3am1au u ynpaxseHuit mo teme: «M30BITOK U HEJOCTATOK.
[TonroroBuTk coobmIeHUE MO TeMme: « [IpuMeHeHune aneToHay.

Tema 1.9. KapOoHoBsie
KUCIIOTBI U MX POU3BO/IHBIC

Conep:xanue y4eOHOro MaTepuaia.

1 | I'omonoruueckuii psij nNpeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. CBOMCTBA, MOJIy4YEHUE,
pUMEeHEeHHe KapOOHOBBIX KUCIOT. [IpencTaBuTeny KapOOHOBBIX KUCIIOT : MypaBbUHasl, YKCYCHa,
NaJIbMUTHHOBAS, CTEAPUHOBAsI, aKpPUJIOBasl, OJICMHOBAsI, TMHOJIEBAs, 1l1aBesieBasi, OeH30iHasl.

2 | CTpoeHne ¥ HOMEHKJIATYPa CIOXKHBIX 3(DUPOB, MEKKIACCOBASI H30MEPHS ¢ KAPOOHOBBIMU KHCJIOTAMHU.
CriocoObI nostyueHHs CI0KHbIX 3pupoB. OOpaTUMOCTh peakunu 3TepuduKanu 1 GaKkTopsl,
BIIMSIIOIIME HAa CMEIleHHe paBHOBecHs. OOpa30oBaHUE CIIOKHBIX MOIUAPHUPOB. XUMHUYECKHE CBOMCTBA
Y IPUMEHEHUE CIIOKHBIX F(PUPOB.

XKupsl kak craoxHble 3¢upsl rnuuepuHa. KapOoHOBbIE KUCIOTHI, BXOJIAILINE B COCTaB KUPOB.
3aBHCHMOCTh KOHCUCTEHIIUH JKUPOB OT UX COCTaBa. XMMHUYECKHE CBOICTBA )KUPOB: THIPOJIN3,
OMBUIEHHE, THIPUPOBaHUE. bruosornueckas poib JKUPOB, UX UCIOIB30BAHUE B OBITY U
MIPOMBIIIJICHHOCTH.

CuHTeTHYECKHE MOIOIIIUE CPEJICTBA.

IIpakTHYecKkue 3aHATHA.

[EEN

BzaumonerictBue YKcyCHOﬁ KHCJIOTHI C METAJIJIaMHU. HonyquI/Ie HN30aMHIIOBOTO 3(1)Hpa YKCYCHOP’I
KHCJIOTHI

2 CpaBHeHI/IC CTCIICHU HACBIIIICHHOCTHU TBep)IOI‘O " XKXUIKOT'O )KPIpOB. HonyquHe MblJIa 1 I/ISYLIGHI/IC €ro
CBOWCTB

CamocrosiTesibHast padoTa 00y4arOmuXCs

CocraBnenue cooOuieHuil no reme: «Posab KaApOOHOBBIX KUCIIOT B KU3HEAEATEILHOCTH YEJIOBEKa
[IpuroroButs coobuienue (Ha BbIOOD) : «Msuio. [Iponutoe n Hacrosmee», «lIpruMeHeHue maBeneBoi
KUCIOTB, «VIcTOpHS YKCYCHON KUCIIOTHIY, «CHHTETHYECKHE MOoIIUE cpesicTBay, «Kocmerndeckue




cpenctBay, «MlcTopust yKCyCHON KUCTOTBD)

Tema 1.10. YrieBogsl

Copep:kanue yueOHOro MaTepuaa.

1

Knaccudukanus yrneBonos. ['moko3a. bronorndeckas ponib yrieBoaoB, UX 3HAUCHHE B KU3HU
yenoBeka u obdmectna. JI.O.9 : « Peakuus «cepeOpssHHOTO 3epKajay TIII0K03bI .B3anmMoaeiicTre
TJIFOKO3bI ¢ THAPOKCUIOM Meau (2) mpu pa3znuuHbix Temneparypax» JI. O. 10 O3nakomienue ¢
(bu3mYecKuMH CBOMCTBaMU TIIOKO3bI. J{ucaxapuasl .CtpoeHue, cBoiicTBa. JlakTo3a u ManbTo3a

[Momacaxapuasl. O6miee ctpoenne Haxoxxnenue B mpupoje u 6uonoruyeckas posb. JI.O. 11: «
JlelicTBre Hoaa Ha KpaxMain

AKTHYECCKHUC 3aHATHSA.

Peaxkius «cepeOpsiHOTO 3epKaiay rioKo3bl. B3anMoaencTBre rIFOKO3bI ¢ THAPOKCHIOM Meau (2)

JleiicTBre aMMHayHOTO pacTBOpa OKCHJIa cepedpa Ha caxaposy

OOI'\JI—\:

JlelicTBUe 1012 HA KpaxmaJl

CamocrosiTesibHast padora 00y4aromuxcs
CocraBiieHHne MHHU-JICKIIUN C HpCSGHTaHHeﬁ JJI BBICTYIUICHUSA B I'PYIHIIC IIO TEME! «HexBaTka
IPO/IOBOJILCTBUSA KaK IJ100ajabHast MpoOJieMa 4eJI0BeYeCTBa U MyTH €€ PELICHUS»

Tema 1.11. AMUHEL
AMUHOKHUCIIOTEL benku

Conep:kanue yueOHOro MaTrepuaJa.

1

[Tonsitue 06 amuHax. Knaccudukamnms 1 n3omMepusi aMiHOB. XMMHUYECKHAE CBOMCTBA. AMUJIBI.
[TonsiTe 06 aMUHOKHUCIIOTaX, UX KIAacCU(UKaLUs U CTpoeHHe.. HOMEHKIIaTypa aMHHOKHCIIOT.
JIBONCTBEHHOCTh KHCIIOTHO-OCHOBHBIX CBOWCTB aMHUHOKHUCIIOT U €€ IPUYHUHBI. BUTIOISIpHBIE HOHBI.
Peaknuu kongeHcanun. [lentunnas cBs3b. CHHTETHYECKUE BOJIOKHA: KanpoH, dHaHT. Kitaccudukarms
BOJIOKOH. [lonmydyeHre aMUHOKHUCIIOT, UX IPUMEHEHNE U Ouonornueckas QyHKIHS.

benku. benku kak nmpupoansie nonumepsl. [lepBudHas, BropuyHas, TpeTHUHAS U Y€TBEPTUUHAS
CTPYKTYpHI 0enKoB. OUOpUIIApHBIC U TT00YAspHBIE OeTKU. XMMHUUECKHe CBONCTBA OEJIKOB: TOpEHHE,
JIeHaTypallus, THIPOIN3, KaUeCTBEHHbIE (LBETHBIE) peakiu. buonornueckue GyHKIuu OEIKOB, UX
3HaueHue. benku kak komnoneHT nuiy. [Ipodiaema 6enkoBoro rononanus u myTH ee pemenus. JI.O
12. iBeTHbBIE peakiuu Ha OeNKU

2

[Tmactmaccel. Bonokna, ux knaccudukamms

IpakTHyeckue 3aHATHS.

1

L{BeTHbIC peakuuu Ha OenKu

2

Pacmo3HaBanue miacTMacc U BOJIOKOH




CamocTrosiTesibHast padoTa 00yuyalomuxcs 2
CocraBnenue cooOIIeHUs Ha TeMy : « Posib OeKOB B )KU3HEAEATEIBHOCTH YeloBeKa» [10roToBUTh
UH(POPMALIMIO O TPUMEHEHHH NOJIUITUIICHA
Temal.l12. Conep:xanue y4eOHOro MaTepuaJia. 3
AzoTcopeparnye 1 | HykneunoBble kucinoThl kak npupoansie nonumepsl. [lonstue JJHK u PHK. Tpancrennsie ¢hopmbl
reTCPOHUKIINICCKUC paCTeHI/Iﬁ U )KUBOTHBIX
coenuHeHnst. HykienHoBbie 2 | TectupoBanue mo TeMe : «OpraHudeckast XuMuUs»
KHCJIOTBI.
CamocTosiTeibHass padoTa 00y4arommxcst 2
CocraButs rioccapuil «HykienHOBBIE KHCIIOTBI)
Pasznen 2. 84
OO0mas 1 Heopranuyeckas
XMMHS.
Tema 2.1 . Coaepxxanue yueOHOro MmaTepuaJia. 2
XuMmus- Hayka o BemectBax | 1| Xumundeckue 3seMeHThl. CrocoObl CYIIECTBOBAHMSI XUMHUYECKUX JIEMEHTOB: aTOMBI, IPOCThIE U
CJIOHBIE BEIleCcTBa. BelecTBa NOCTOSHHOTO M IEPEMEHHOTO COCTaBa. 3aKOH MTOCTOSIHCTBA COCTABa
BeIIECTB. BelecTsa MOJIEKYIAPHOTO U HEMOJIEKYJIIPHOTO CTpOoeHHs. Macca aToOMOB U MOJIEKYIL.
AToMHast enuHuIa Maccbl. OTHOCUTENBHBIE AaTOMHAsI U MOJIEKYJIsipHas Maccel. KonnuecTBo BeniecTBa
Y €IMHUIBI €70 U3MEPEHHUS: MOJIb, MMOJIb, KMOJIb. Unciao ABoraapo. MonsipHas macca.
ArperaTHbIe COCTOSTHUS BEILIECTBA: TBEPA0E (KpUCTAIUIMYECKOE M aMOp(HOE), KHUJIKOE U Ta3000pa3Hoe.
3aKkoH ABOrajpo u ero cieacTBus. MoJsipHblii 00bEM BEIIECTB B ra3000pa3HOM COCTOSIHUU.
OObennHEeHHBIN ra30BbHIi 3aKOH U ypaBHeHHEe MenneneeBa-Kiamnelipona. 3aKOHBI COXpaHEHHS MacChl U
sHeprun CMecu BemecTs. Paznuuns Mexay CMECSIMU U XUMUYECKUMU
IIpakTHYeckoe 3aHATHE 2
1 | OuncTtka BemecTs GUIBTPOBAHUEM M JUCTHILISIIUEH
CamocTrosiTesibHast padoTa 00y4yaomuxcs 2
[loaroToBuTh COOOIIEHHE HA TEMY: « AMOp(hHBIE BEIIECTBA B IPUPOJIE, TEXHUKE, OBITY»
Tema2.2. CtpoeHue aToMa Copnepxanue yueOHOro MmaTepuaJia. 2

1 | oka3arenbcTBa CIIOKHOCTH CTPOSHHS aTOMA: KaTOIHBIE U PEHTT€HOBCKHE JIy4uH, poTorddexr,
paznoaKTUBHOCTS, 31eKTponu3. [lnanerapuas monens atoma 3. Pesepdopna. Ctpoenue aroma o H.
Bopy. CoBpeMeHHBIE IPEICTABICHUS O CTPOCHUH aTroMa. KopnyCKysipHO-BOJTHOBO# TyaIn3M YacTHIL




MHKpPOMHUPA.

CocraB aTOMHOTO si/[pa - HYKJIOHBI: TPOTOHBI U HEUTPOHBL. M30TONBI ¥ HYKJIUBI. Y CTOWYUBOCTH SIAEP.
DneKkTpoHHas 000109ka aToMa. KBaHTOBBIEC Unca: TJIaBHOE, OpOUTaIbHOE (TOOOYHOE), MAaTHUTHOE U
cnuHOBOe. Pemienue 3amay.

CamocTosiTesibHas padoTa 00y4Yar0IHuXCs
[ToaroroBuTh HOKIAA HA TeMY : « Mcronb30BaHNe PaIMOAKTUBHBIX H30TOMOB B TEXHUYECKHX IIEJISIX).
[TpurotoBuTh coobrmieHue : « M30TONBI BOIOPOIaY»

Tema 2.3. Ilepuoanueckuii
3aKOH M NepUoanYecKas
cucrema

J. . Menneneera

Conepxanue y4eOHOro MaTepuaJia.

1 [IpeanochUIKK: HaKOIICHHE (PAKTOJIOrMYECKOro MaTepHaia, padboTel peaiecTBeHHnkoB (M. B.
JleGepetinepa, A. D. lllankyprya, [[x. A. Hetonennca, JI. FO. Meitiepa), cbes3n xumukoB B Kapicpyo,
nuyHocTHbIe KauecTBa [I.W. MenneneeBa. Otkpoitue .M. MenneneeBbIM Mepuognieckoro 3aKoHa.
CtpykTypa nepuoandeckoil cuctemsl. Pacripeenenre 3JeKTpOHOB B aTOMaX 3J€MEHTOB MAJIbIX U
Oosbiux nepuoaax. Pemenne 3agau

2 | TlonoxeHne B TEPUOJMYECKON CHUCTEME BOJOPOJA, JIAHTAHOWJIOB , AKTHHOWIOB M HCKYCCTBEHHO
TIOJIYYEHHBIX 2JIEMEHTOB.

3 | Pemrenue 3amau. BaieHTHOCTE 1 BaJIEHTHBIE BO3MOXXHOCTH ATOMOB.

CamocTosiTesibHas padoTa 00y4alouuxcst
ITogroroButhk coodmenue : «Kuzup u gesrenbHocTh . 1. MenneneeBa»

[ToaroroBuTts nokian (1o BeIOOPY) Ha Temy: «llepuoanueckomy 3akoHy Oyayliee He TPO3UT
paspymeHruem», «OTKPHITHE HOBBIX 2JIEMEHTOBY

Tema 2.4. Ctpoenue
BELIECTBa

Conep:kanue yueOHOro MaTepuaJa.

1 | [ToHsTHE O XUMUAYECKOM CBA3H.
KoBajieHTHasI, HOHHASI, METAJLUTUYECKAs!, BOAOPOJIHAS CBS3H.

2 | KommiekcoobpazoBanue. Kpucrammueckue pemetku. [[puanabsl MHOT00Opa3us BEIIEeCTB

CamocTosiTesqibHast padoTa 00y4ar0IMXCcs
CocTaBuUTh LIETIOUKY IPEBPALICHUM

Tema 2. 5. Ilonumepsl

Conep:xxaHue y4eOHOro MaTepuaJia.

1 | Heopranmueckue moimmepsl.

Opranndeckue NoIMMepHI.




JI. O. 13 «O3nakomieHue ¢ oOpasnamMu IIacTMacc, BOJOKOH, MUHEPAJIOBY.

CamocrosiTesibHast padoTa 00y4aOIMXCH
[ToaroToBUTh COOOILICHHUE HA TEMY : « 3HAYEHUE MOJIMMEPOB B )KU3HU 00ILECTBA»

Tema 2. 6. JluctiepcHble
CUCTEMBI

Conep:xkanue y4eOHOro MaTepuaia.

1

[lonsiTue o nucnepcHbix cuctemax. Kiaccugukanuys JUCHepCHBIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOro COCTOSTHUSI JUCTIEPCHOHHOM Cpeibl U AUCTIEpCHOMN (a3bl, a TAaKXkKe 10 pa3Mepy UX YaCTHII.
I'pyboaucnepcHble CUCTEMBI: IMYJIbCUU U CYCIIEH3UU. TOHKOUCTIEPCHBIE CUCTEMBI: KOJJIOUHBIE
(30711 ¥ Te€NM) U UCTUHHBIE (MOJICKYJISIpHBIE, MOJIEKYJIIPHO-MOHHBIE M HOHHBIE). DddexT Tunaans.
Koarymnsanus B KoJutongHsIX pacTBopax. CUHEPE3HC B relisx.

3HaueHUe AUCTIEPCHBIX CUCTEM B )KMBOMW U HEKUBOM NPUPOE U IPAKTUUECKON )KU3HU YEIOBEKa.
OMYyJIbCHHU U CYCIIEH3UU B CTPOUTEIBCTBE, IUILEBON U MEJUIUHCKOM IPOMBIIIIIEHHOCTH, B KOCMETHKE.
buonoruueckue, MEAUIIMHCKUE U TEXHOJIOIMUECKHUE 30J1M. 3HAUEHUE I'eJlel B OpraHu3aluy KUBOI
MaTepuu. buonorudeckue, nuuieBble, MEAULMHCKUE, KOcMeTHYeckue reau. CuHepesuc kak GpakTop,
OIIpEAEIIAIONIMI CPOK TOJHOCTH MPOAYKIIUU Ha OCHOBE rejiei. CBepThIBaHUE KPOBH Kak
OMOJIOrNYEeCKUI CUHEPE3HC, €r0 3HAUCHHE.

JI. O.14 «Jlony4eHne SMyIbCUU PACTUTEIILHOTO Maciia U OEH3071ay.

CamocTosiTesibHas padoTa 00y4alouuxcst
[TonroroButh coobuieHue Ha TeMy: «lIpuMeHeHne YMYIbCHI U CYCTICH3UIN

Tema 2. 7. XuMuueckue
peakiu

Conep:kanue yueOHOro MaTepuasa.

1

Knaccudukanus XuMUYeCKUX peakifii B OpraHuueckoil 1 HeopraHmyecko xuMuu. O6paTUMbIe U
HeoOparumbie peakuuu. JI. O. 15 «IlomydeHune kucaopoaa u3 IEPOKCHIA BOIOPOA M IIEpMaHTaHaTa
KaJIus»

@DakTOpPHI, BIUSIONINE HA CKOPOCTh XUMHUECKUX peakiuil. JJMHAMUYHOCTh XUMUYECKOTO PAaBHOBECHS.
[Tpunnun Jle- [llatenbe

3

Karanus. Ucnonp3oBanue KaTaJIn3aTopa

CamocTosiTesibHasi padoTa 00y4ar0IMXCst
CocTaBuTh LIETIOUKY MTPEBPALICHUI

Tema 2. 8.
PactBOpsI

Conep:xxkaHue y4eOHOro MaTepuaia.

1

DU3MKO-XUMHYECKas IPUPOJIa PACTBOPEHUS U paCTBOPOB. B3auMoielicTBUE pacTBOPUTENS U
pacTBOpEHHOTO BemlecTBa. PacTBopumocTs BeriecTB. CriocoObl BhIPaKEHUSI KOHIICHTPAIUU PACTBOPOB:
MaccoBasi 10J11 paCTBOPEHHOTO BELECTBA (ITPOLIEHTHAs), MOJIIpHAsi

DnekTponuTrdeckas auccoruanys. CTeneHpb AIeKTPOIUTHIECKON aucconuanui. CuibHbIC U cIa0bie




OJICKTPOJIMUTEI

Peakiiun monHoro ooMeHa

I'unponus kak 0OMEHHBIN TpoIiece

AKTHYECCKHE 3aHATHU.

IIpuroroBieHue pacTBOPOB 3aJaHHON KOHLEHTpAlUU

NH:-&C&)

HccnenoBanue npoTekaHusi peakliuii MOHHOr0 0OMEHA B pacTBOpax AJIEKTPOJIUTOB.

CamocrosiTesibHast padoTa 00y4aromMXCcs

CoctaButh coob1ieHue (Ha BbIOOD) :«PacTBOpBI BOKpYT HAac», « TUIIBI pacTBOPOB» [loaroToBuThH
noknaj (Ha BbIOOD) : «Bkima oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPHUH IEKTPOIUTUYECKOM
JIUCCOIMALIMNY, « DIEKTPOJIN3 PacIJIaBOB AIEKTPOIUTOB

Tema 2. 9.
OKHCIIUTEIIBEHO-
BOCCTaHOBUTEIILHbBIC
peaKIuu.
DIEKTPOXUMHUYECKUE
MIPOIIECCHI

Conep:xxanue y4eOHOro MaTepuaJia.

1

Crenens okucieHus. BocctanoBuTenu u okuciauteau. Kinaccudukaiuys OKUCIUTEIbHO-
BOCCTaHOBUTEILHBIX peakluii. Peakiuu MekaToOMHOI0 M MEKMOJICKYIISIPHOI'O OKHCJICHUS -
BOCCTaHOBJICHUS. Peakiiuy BHYTPUMOJIEKYJISIPHOIO OKUCIIEHUS-BOCCTAHORBIEHUS. Peakiuu
CaMOOKHCJICHHS-CAMOBOCCTAHOBIICHHUS (AUCIIPOIIOPIIMOHUPOBAHNS ).

MeTobl COCTaBICHUS! YPAaBHEHUN OKUCIUTEIIbHO-BOCCTAHOBUTEIILHBIX peakiii. MeTo 1 3JIEKTPOHHOTO
Oamanca. Meroz nonypeakiuil. Bnusitaue cpenpl Ha IpOTeKaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
MPOLECCOB.

DneKTpoHble MOTEHUHUANbL. P cTaHAapTHBIX 3JE€KTPOAHBIX MOTEHIHAIOB (3JEKTPOXUMHUYECKUN PsijL
HanpsHKeHUH MeTasuioB). ['anbBaHWYECKHE 3JIEMEHTHI U IPUHIMUIIBI X paboThl. CocTaBieHHE
raJlbBAaHUYECKUX 3JeMeHTOB. OOpa3oBaHue rajJbBaHUUYECKHUX Hap MpU XUMUYECKHUX Mpolieccax.
I"anpBaHMYECKHUE 37I€MEHTHI, IPUMEHsIEMbIE B )KU3HU: CBUHIOBAsI aKKYMYJISITOpHas 6aTtapes, HUKEIb-
KaJMHeBble OaTapeu, TOIUIMBHBIE YJIEMEHTBI.

DNEeKTPON3 PACIIaBOB U BOAHBIX PaCTBOPOB 3JEKTPOIUTOB. IIponieccsl, mpoucxoasimuye Ha KaToe U
aHojie. YpaBHEHMsI IEKTPOXUMUYECKHX IPOLIECCOB. DIEKTPOIIN3 BOAHBIX PACTBOPOB C HHEPTHBIMU
NEKTPOAAMHU. DJIEKTPOIU3 BOJHBIX PACTBOPOB C paCTBOPUMBIMHU 31eKTponamu. [Ipaktuueckoe
IIPUMEHEHHE HIIEKTPOIIN3A.

3

CocTaBecHHE OKHCIUTEIIFHO- BOCCTAHOBUTEIBHBIX peaKuMﬁ Ppa3siInIHbIMU MCTOJaMU

CamocrosiTesibHast padoTa 00y4aOIIMXCH
[ToarotoButh coobuieHne «BupTyanbHOEe MOAEIMPOBAHNE XUMUUECKUX  MIPOLIECCOBY

Tema 2.10 . Knaccuduxanms
BEIIECTB. MeTayuibl 1

Conep:xxaHue y4eOHOro MaTepuaia.

1 ‘ Krnaccugukanus Heoprannueckux Bemiects. IIpocTsie u cioxkHble BenecTBa. OKCHABI, KUCIOTHI, COJIH,




HEMCTAJIbI

OCHOBAHHMH:. AM(i)OTepHOCTI) OKCHIOB U THAPOKCUIIOB.

2 | IlonoxeHne METaIOB B IEPUOAMUYECKON cUCTeMe U OCOOGHHOCTH CTPOSHHs uX aToMOB. [IpocThie
BEIIIECTBA - METAJUIBl: CTPOCHHUE KPUCTAIIJIOB M METAINTNYECKAsE XUMHUUIECKAsT CBSI3b.

O6mue ¢pu3nueckre CBOMCTBA METANIOB M BOCCTAHOBUTEIBHBIE CBOMCTBA UX: B3AaUMOJICHCTBHE C
HeMeTa/llaMu (KUCIIOPOAOM, TAJIOT€HaMU, CEPOH, a30TOM, BOJIOPOAOM), C BOAOH, KHCIOTaMH,
pacTBOpamMu Cojeil, OpraHM4eCKHUMH BEIECTBAMH (CIIUPTaMHU, TalloTeHANTKaHAMH, (DEHOIIOM,
KHCJIOTaMH), CO IIEI0YaMHU.

OKcuabl ¥ THAPOKCU]IBI METAIIOB. 3aBUCUMOCTh CBOMCTB 3TUX COCAMHEHUN OT CTENEHEW OKUCIICHUS
METAJIJIOB.
3HayeHUe METAJIOB B IPUPOJIE U )KU3HU OPraHU3MOB.

Koppo3zus meraiuios. [Tondarue koppo3uu. XumMudeckas KOpposusi. DIEKTPOXUMHUYECKasi KOPPO3U.
CriocoObI 3aIUTEI METAJLIOB OT KOPPO3HH.

OO61mmue crnocoObI MOTYICHHUS METAIIOB.

Merasmibl B ipupojie. MeTaiuyprusi ¥ €€ BUbL: MUPO-, TUAPO- U DIEKTPOMETATUTYPTHSI.

DJIEKTPOJIM3 PACIUIABOB M PACTBOPOB COSIMHEHUI METAJUIOB U €T0 MPAKTHYECKOE 3HAUCHHE.

JI. O.17 «B3aumMoeiicTBHE METAIIOB C KHCI0TaMu U cosamuy. JI. O.18 «B3anmoaeicTBHE IIMHKA WIH
ATIOMHUHHSI C pACTBOPAMU KUCIIOT M IIET0UYECH».

3 | IonoxeHue HEMETAIUIOB B IEPHOANYECKON CHCTeMe, 0COOCHHOCTH CTPOSHUS UX aTOMOB.
DJIEKTPOOTPULIATETLHOCTD.

braropoabie ra3el. DIEKTPOHHOE CTPOSHUE aTOMOB OJIarOPOHBIX TA30B M OCOOCHHOCTH UX
XUMUYECKUX U (QU3HUUECKUX CBOMCTB.

Hemeranisl — npocTeie BemecTBa. ATOMHOE U MOJIEKYJISIPHOE CTPOEHUE UX.

Annorponus.

XuMHYECKUE CBOMCTBA HEMETaI0B. OKHUCIUTEIBHBIE CBOMCTBA: B3aUMOJICHCTBIE C METAIIJIAMU,
BOJIOPOJOM, MEHEE JIEKTPOOTPULIATEIbHBIMA HEMETAIIJIAMU, HEKOTOPBIMHU CJIOKHBIMU BEUIECTBAMH.
BoccranoButenpHbIE CBOMCTBA HEMETAIIJIOB B PEAKIIUAX C (PTOPOM, KHCIOPOOM, CIOKHBIMU
BEIIECTBAMU-OKUCIUTENSIMHU (a30THON M CEPHOM KHCIOTAMHU U JIp.).

JI. O.19 «Ilonyuenune KUCIOPOa U €ro CBONCTBAY.

CamocrosiTesibHast padoTa 00yuyalommxcs
[oaroroButk coobmienue Ha Temy : «MlcTopust MOTydeHUs U IPOU3BOJICTBO METAILIOB (110 BEIOOPY)»
IToaroroButs Jokiaz : «Posb METaUIOB B MCTOPUH YEJIOBEUECKON LIMBUIIN3ALIUID)

Tema 2.11. OcHOBHBIE
KJIACChI HEOPTAHMUYECKUX U

Conep:xaHue y4e0HOro MaTepHuaJa.

1 ‘ BOI[OpO,Z[HLIe COE€AUHEHHS HeMeTaIoB. X cBoiicTBa . KI/ICJ'IOTBI, OCHOBAHUS HCOPraHUYICCKUC U




OpraHn4YCCKUux COG,Z[I/IHGHI/Iﬁ

OpraHn4YCCKHUc. KecTkocTh BOABI U CrocoOkI ee YCTpAaHCHMUA.

IToHsATHE O reHEeTUYECKON CBSI3U M FeHETUUECKUX PsiIaX B HEOPTaHWYECKOM U OPraHNueCcKOM XUMHUU.
['enetnyeckue psapl MeTaa (Ha MpUMepe KalblMs U XkKelle3a), HeMeTalula (Cepbl U KpEMHUS),
NEPEXOHOr0 3JeMEHTa (IIUHKA).

['eHeTnyeckue psbl U TeHETUYECKas CBSI3b B OPraHMYECKON XUMHUU. ETMHCTBO MUpa BEIIeCTB

CamocTosiTesibHasi padoTa 00y4alouuxcst

CocTaBuUTh LIETIOUKY MTPEBPAILICHHI.

[ToaArOTOBUTE COOOIICHUS HA TEMY : « Y CTPaHCHHE KECTKOCTH BOJIBI HA XUMUYCCKUX TPEIIPHITHIX, «
Bopa kak peareHT u cpejia Uit XMMUYECKOTO IpoIeccay, «IT0 YAUBUTEILHOE BEIIECTBO- BOJAY,
«IToBapeHHas COJIb KaK XHMHUYECKOE CHIPHE)

Tema 2. 12.
XUMHS JIEMEHTOB

Copep:kanue yueOHOro MaTrepuaJa.

1

JIBOMCTBEHHOE IT0JIOKEHHE BOJIOPO/Ia B Meproandeckoi cucrteme. Mzoronsl Bogopoza.

Tsoxenas Bona. OKMCIUTEIBHBIE U BOCCTAHOBUTEILHBIE CBOMCTBA BOJAOPOAA, €0 MOIy4EHHUE U
IIPUMEHEHHE. DIEMEHTHI [A-Tpymnmnsl.

OnemenTsl [IA-rpynmnbl

AntoMuHuH. XapaKkTepuCcTUKa aJIFOMUHUS HA OCHOBAHUU TTOJIOKEHUS a IEPUOINYECKOM cucteme
anemenToB J[.M.MenneneeBa u crpoenus aroma. [lomydenue, puznyeckie u XMMUYECKHE CBOWCTBA
anoMuHMs. BakHelye coeIMHEHNs alFOMUHMS, UX CBOWCTBA, 3HaUCHHUE U NpuMeHeHue. [Ipupoansie
COEJIMHEHUS AJIFOMHHHUSL.

Vraepon u kpeMumii. O01Ias XxapaKTepUCTHKA TaJJOr¢HOB Ha OCHOBAHUH UX TIOJIOXKEHHUS B
nepuoanudeckou cucreme dauemeHToB .M. MeHeneeBa u CTpOCHHs aTOMOB.

Ocobennoctu ctpoenust atomoB d-anementos (IB-VIIIB-rpynm). Meab, iuHK, XpoM, xele3o,
Maprasell Kak IpocCThle BENIeCTBa, HX (PH3MUYECKUE U XUMUYECKHEe CBOWCTBa. HaxoxkaeHne 3tux
METAJIJIOB B MPUPOJE, UX MOTy4YeHHue 1 3HadeHune. CoeqnHeHus d-3JIEMEHTOB ¢ Pa3InYHBIMU
CTETICHSIMHU OKUCJICHUS. XapaKTep OKCUIOB M THIPOKCUIOB ITUX JIEMEHTOB B 3aBUCIMOCTH OT
CTETICHH OKUCJICHHSI METaJla.

CamocrosiTesibHast padoTa 00y4aOIINXCH

[TonroToBUTHL COOOIICHUE HAa TeMy (Ha BBIOOD):
-MHoronukuit KapOOHAT KaabIUs

-OCOOEHHOCTH CBOMCTB Pa3IUYHBIX JIEMEHTOB (Ha BHIOOD)

Tema 2.13.

Conep:xkanue yueOHOro marepuasa.




XuMus B )KU3HH 0011IeCTBA

1| Xumust 1 mpon3BoOACTBO. XUMHS B CEIBCKOM X035THiCTBE. XUMUS B TIOBCETHEBHOM KHM3HH YEIIOBEKA.

CamocrosiTesibHast padoTa 00y4aOIMMXCH

[TonroToBUTH COOOIICHUE HAa TeMY (Ha BHIOOD):
XuMHuecKasi IPOMBIIUIEHHOCTh U XUMUYECKHUE TEXHOJIOTHH.
CoIpbe 11T XUMUYECKOU MTPOMBIIUICHHOCTH.

Bona B XuMHU4YeCKOM IPOMBILIJIEHHOCTH

XuMUs B CEIIBCKOM XO03SIHCTBE

XUMHS B IOBCEIHEBHOM KM3HHU UeI0BEKA

Bcero

162

* JIJis XapakTepUCTUKN YPOBHS OCBOEHUS y4eOHOTO MaTepualia NCIOIb3YIOTCS CIASAYIOMNUe 0003HAYCHHUS :

* 1. — o3HAKOMUTENBHBIN (y3HABAHHE paHEE U3YUCHHBIX 00BEKTOB, CBOMCTB);

* 2. — PEeNpPONYKTHBHBIN (BBITIOJIHEHUE JEATEIHHOCTH 110 00pa3ily, HHCTPYKIIUU WU TI0]T PYKOBOJICTBOM)

* 3. — MPOAYKTUBHBIH (IJITAHUPOBAHUE M CAMOCTOSTEIILHOE BBITIOJIHEHNE ICATEILHOCTH, pPEIIeHHE TPOOIEMHBIX 3a7a4)




7. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOU
JAEATEJBHOCTHU OBYYAIOIIINXCA

Conepxxkanune 00y4eHust

XapaKTepUCTHKA OCHOBHBIX BH/I0B
AeATeJJbHOCTH 00y4aromuxcs (Ha
YPOBHE Y4eOHBbIX /J1eiicTBHIA)

BaxHemye xXuMuyecKue MOHATHSA

YMeHue naBath onpeacsieHue u
OTIEpUPOBATH CIICTYIOITIMHU
XUMHYECKHUMHU MOHATHUSIMU: BEIIECTBO,
XUMHUYECKUHN DJIEMEHT, aTOM,
MOJICKYJ1a, OTHOCHTEIIbHBIC aTOMHAS U
MOJICKYJISIpHAst MacChl, MOH,
JUTOTPONHSI, U30TOIBI, XUMHYECKAs
CBSI3b, DJICKTPOOTPUIIATEIIBHOCT,
BaJICHTHOCTb, CTENEHb OKUCIECHHUS,
MOJIb, MOJISIPHASI Macca, MOJISIPHBII
00beM ra3000pa3HbIX BEIIECTB,
BEIIECTBA MOJICKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS,
PacTBOPHI, JIEKTPOIIUT U
HEIJIEKTPOJIUT,DICKTPOJIUTHICCKAs
JIACCOIMAINS, OKUCIUTENb U
BOCCTAHOBHTENb, OKUCIICHHE U
BOCCTaHOBJICHHE, TETII0BOM d(pPeKT
pEaKIMU, CKOPOCTh XUMHUYECKOU
peaKIuy, KaTau3, XUMHISCKOE
paBHOBECHE, YIIIEPOIHBIA CKEIIET,
GbyHKIIHOHATBHAS TPYyIIa, H30MEPHSI,
TOMOJIOTHS

OcHoBHbIE 3aKOHBI XUMHH

@opMynUPOBaHUE 3aKOHOB
COXPaHEHMS MacChl BEILIECTB U
MOCTOSIHCTBA COCTaBA BEILECTB.
YcTaHOBKa MMPUYUHHO-CIIEACTBEHHOU
CBSI3U MEXK/Y COAEPKAHUEM ITHUX
3aKOHOB M HaIlUICAHUEM XUMHYECKUX
dbopmyIl U ypaBHEHHM. Y CTaHOBKA
3BOJIFOIIMOHHOW CYIIIHOCTH
MEH/IEJIEEBCKOW U COBPEMEHHOM
(hopMyJIMPOBOK MEPUOIUUECKOTO
3akoHa JI.l1.MenneneeBa. O0bsICHEHNE
(U3HUECKOro CMbICTIa CUMBOJIMKU
MEePUOTUIECKON TaOIUITBI XUMUIECKIX
anemenToB [[.M.MenneneeBa (HoMepoB
AJIIEMEHTA, EPUo/ia, TPYIIbI) U
YCTaHOBKA IPUYMHHO-CIIEICTBEHHOU
CBSI3M MEXJy CTPOCHHUEM aTOMa U




3aKOHOMEPHOCTSIMU U3MEHEHUS
CBOMCTB RJIEMEHTOB U 00pPa30BaHHBIX
MMH BEIIECTB B MEPUOJIaX U IPYyIIIax.
XapakTepucTuKa 3JIEMEHTOB MaJlbIX U
OOJIBIINX TIEPUOJIOB MO UX MOJIOKEHUIO
B [lepuoanueckont cucreme
JI.M.Menneneena

OcHOBHbBIE TEOPUH XUMHUH

YcTaHOBKa 3aBUCHMOCTH CBOMCTB
XUMHUYECKHUX BEIIECTB OT CTPOCHHUS
aTOMOB 00OPa3yIOIINX WX XUMHUYECKHUX
3JIEMEHTOB. XapaKTepUCTHKA
BAXHEUIIINX TUIIOB XUMHUYECKUX
CBSI3€A U OTHOCHUTEIBLHOCTH 3TOU
tunojorur. OObsICHEHUE 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS KPUCTALUIMYECKUX PEIIETOK.
DopMyIUPOBKA OCHOBHBIX MOJIOKECHHI
TEOPHUH ICKTPOIUTUYECKON
JTMCCOLIMAIUY U XapaKTEPUCTHKA B
CBETE 3TOW TEOPHUH CBOMCTB OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COCIMHEHUI.
DopMyIUPOBKA OCHOBHBIX IMOJOXKECHHMN
TEOPUH XUMUYECKOTO CTPOCHUS
OPTraHUYECKUX COCAMHECHUN U
XapaKTEPUCTHUKA B CBETE ITOM TEOPUU
CBOMCTB OCHOBHBIX KJIaCCOB
OPTraHUYECKUX COCAUHECHUN

Basknelilnue BemecTsa "
MaTepHuaJbl

XapakTepucTuKa cocTaBa, CTPOCHHUS,
CBOMCTB, MOJY4YECHUS] U TPUMEHECHUS
BakHeHmnx MetayioB (IA u I A
TPYIII, aJTlOMUHUSA, KEe3a, a B
€CTECTBEHHO-HAYYHOM NPOoduiIe U
HEKOTOPBIX d-2JIEMEHTOB) U UX
COEAMHEHUN. XapaKTEepUCTUKA
COCTaBa, CTPOCHMUS, CBOMCTB,
MOJIYYEHHUS ¥ MPUMEHEHUS BaXKHEUIIIUX
nemeraiioB (VIII A, VIIA, VIA
rpyIl, a Takxke azota u pocdopa,
yriiepoaa u KpeMHHsI, BOJIOPOAA) U UX
COCIMHEHU. XapaKTEPUCTHUKA
COCTaBa, CTPOCHMUSI, CBOMCTB,
MOJIYYEHHUS U IPUMEHEHHUS BaXKHEUIIINX
KJIACCOB YIJIEBOAOPOIOB (JIKAHOB,
[MKJIOAJIKAaHOB, AJIKEHOB, aJIKUHOB,
apeHOB) M MX HanboJee 3HAUMMBIX B




HApOIHOXO3SIMCTBEHHOM IJIaHE
npeacTaBuTeNeid. AHaIOrnYHas
XapaKTEPUCTHUKA BAKHEUIIINX
MpeICTaBUTENeH JPYTUX KIIaCCOB
OpraHUYECKUX COCIMHEHUMN: METaHOJIa
Y TAHOJIA, CII0KHBIX 3(PUPOB, KUPOB,
MBLI, AJIbACTUIOB ((hOpMaTbIETHUI0B U
aleTabAeruAa), KETOHOB (aIleTOHA),
KapOOHOBBIX KUCIIOT (YKCYCHOMU
KHUCJIOTHI, ISl €CTECTBEHHO-HAYYHOTO
npouIIsa IpeACTaBUTENeH IPYrux
KJIACCOB KHUCJIOT), MOHOCAaXapH10B
(TIroK03b1), AUCaXapuioB (caxaposbl),
MoJincaxapuioB (Kpaxmania u
LEJUTIOJI03b] ), aHWJIMHA, aMUHOKHCIIOT,
O€TKOB, ICKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH, KAyuyKOB,
MJ1aCTMACC

XVMMHYECKHUH A3BIK M CHMBOJIMKA

XVMHUYECKHUM SA3bIK U CUMBOJIMKA
Hcnonb3oBanue B yueOHOM U
npodeccoHanbHOM AESITeIbHOCTH
XUMHYECKUX TEPMUHOB U CUMBOJIUKH.
Ha3zBaHune n3y4eHHbIX BEMIECTB 110
TPUBUAIIBHOW WJIN MEKTYHAPOIHOU
HOMEHKJIATYpPE U OTPaKEHUE COCTABA
ATUX COCTUHEHUN C TOMOIIIBIO
XUMHUUECKUX popMyit. OTpaxeHue
XUMHUYECKUX MPOLIECCOB C TOMOIIBIO
YPaBHEHUN XUMHYECKUX PEAKIUN

XumMuYeckue peakuuu

OObsiCHEHHE CYITHOCTH XUMUYECKHUX
nporeccoB. Knaccudukarus
XUMHYECKUX PEAKIINI MO Pa3IudHbIM
MPU3HAKAM: YHCITY U COCTaBY
MPOJYKTOB U PEareHTOB, TEINIOBOMY
s dekTty, HanpaBieHHo, (Basze,
HAJIMYHIO KaTaau3aTopa, U3MEHEHUIO
CTEreHEe OKUCIICHHSI DJIEMEHTOB,
o0pa3yroniux BenecTna. Y CTaHOBKA
MPU3HAKOB OOIIETO W Pa3JINYHOTO B
THUIIOJIOT UM PEAKIUi 15
HEOPraHUYE€CKOW U OPraHUYECKOU
xumuu. Knaccudukaiys BeniecTs u
MPOLIECCOB C TOUKH 3PEHUS
OKHCJICHHSI-BOCCTAHOBIICHUSI.
CocraBiieHHE YPAaBHEHUN PEAKIIHI C




ITOMOIIIBIO METO/1a IJIEKTPOHHOT'O
bamanca. OO0bsACHEHNE 3aBUCUMOCTH
CKOPOCTH XMMHYECKOW pEaKIiy 1
MTOJIOYKCHHSI XUMUYIECKOT'0 PABHOBECHS
OT pa3auYHbIX (PAKTOPOB

XUMHUYECKHI IKCIIEPUMEHT

BrInoaHeHne XUMHYECKOTO
AKCIIEPUMEHTA B TTOJTHOM
COOTBETCTBHH C MPaBUIaAMU
oesonacHocTH. Habmonenue,
(hUKcalys B ONUCaHUuE PE3yIbTAaTOB
IPOBEJICHHOTO AKCIIEPUMEHTA

Xumuyeckass nHpopmanus

[IpoBenenne caMOCTOSATENBLHOT O
MOMCKa XUMUYECKOU UHPOpMAIUH C
UCIIOIb30BaHUEM PA3IMYHBIX
HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3/1aHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MuTepHera). Mcnonap3oBaHue
KOMIBIOTEPHBIX TEXHOJOT UM /IS
00paboTKH U Tepeaaun XUMHUIECKON
nH(popMaIK U ee IPEICTaBICHUS B
pa3anyuHBIX opMax

Pacuersl o0 XUMHYECKUM
¢dopmynam U ypaBHEeHUAM

YcTaHOBKa 3aBUCUMOCTH MEKIY
Ka4eCTBEHHOHN M KOJIMUYSCTBEHHOU
CTOpPOHAMH XUMHUYECKUX 0OBHEKTOB U
IporeccoB. Penmenne pacueTHbIX 3a1a4
10 XUMHUYECKUM (hOopMyJiaM U
YpaBHEHUSIM

IIpopuiabHoe u nmpodecCHOHATBLHO
3HAYMMOE COJep:KaHHue

OOBsICHEHHE XUMUYCSCKUX SIBIICHUH,
MPOUCXOIAIINX B IPUPOJIE, OBITY U Ha
npousBojcTBe. OnpeneneHue
BO3MOKHOCTEN NPOTEKAHUS
XUMHYECKUX MPEBpAICHUN B
pazuuHbIX ycrnoBusix. CoOmoaeHne
MIPABUIT SKOJIOTUYECKHA TPAMOTHOTO
MOBEJICHUSI B OKPYXAIOIIEH cpeie.
OrieHka BIUSTHUSI XUMHYECKOTO
3arpsi3HEHMSI OKPY>KAIOIIEH Cpebl Ha
OpraHu3M YeJIOBEKa U APYTUe *KUBbIE
opraau3Mbl. CoOITr0IeHNEe TTPaBUIT
0e30MmacHOro 00palleHus ¢ TOPIOYUMU
Y TOKCUYHBIMH BEIIECTBAMH,
1a60paTOPHBIM 000PYTOBAHUEM.
[ToaroToBka pacTBOPOB 3aIaHHOMN
KOHIICHTPAINHU B OBITY U Ha
npousBojicTBe. Kpurnueckas onenka




JIOCTOBEPHOCTH XUMHUYECKOMN
nH(popMaruu, mocTynarouen u3
pa3HbIX UCTOYHHUKOB




8. OIIMCAHUE YYEBHO-METOAUYECKOI'O U MATEPUAJIBHO-
TEXHUYECKOI'O OBECIIEYEHUA OBPA30OBATEJIBHOI'O
IMPOIIECCA IMTPOT'PAMMBI YYEBHOM JTUCIUIIJIUHBI
OV ]1.09. Xumust
OcBoenue nmporpammbl yueoHo# guctuminabl OV J[.09. Xumus npeamnonaraer
Haju4ue B MpodecCUOHANIbHOM 00pa30BaTelIbHOM OpraHU3aINu, PeaU3yIoen
00pa3zoBaTeNbHYIO MPOrpaMMy CpeIHEro o0Iero o0pa3oBaHusl B Mpejienax
ocBoenus OIIOII CITO na 6a3e ocHOBHOTO 00111eT0 00pa3oBaHus, KaOUHETa
XUMUHU C JIabopaTopueil u 1ad0paHTCKONM KOMHATOM, B KOTOPOM UMEETCS
BO3MOKHOCTh 00ECTICUUTh CBOOOAHBIN JOCTYI B IHTEpHET BO BpeMs yueOHOro
3aHATHS U B IEPUOJ] BHEYUEOHOM 1€ATETbHOCTH 00YyYarOIIUXCS.

B kabuHeTre 10DKHO OBITh MYJIBTUMEAUHHOE 000pYA0BaHUE, IIOCPEACTBOM
KOTOPOT'O YYaCTHUKH 00pa30oBaTEIbHOrO MPOIEcca MOTYT IPOCMATPUBATh
BU3YQJIbHYIO HH(OPMAIIUIO [0 XUMUH, CO3/]aBaTh MPE3CHTAIlNH, BUIEOMATEPUATIBI
U T.II.

B cocTtaB yueOHO-METOAMYECKOTO U MaTEPUATIbHO-TEXHUYECKOT0 OCHAIICHUS
KaOMHEeTa XUMUU BXOJST:

- MHOTO(DYHKITMOHAJIbHBIN KOMIUIEKC MPENo/1aBaTes;

-HaTypaJibHble O0BEKTHI, MOJIETHU, TPUOOPHI U HAOOPHI JJ1s1 IOCTAHOBKHU
JEMOHCTPALMOHHOTI'0 U YYEHUYECKOT 0 AKCIIEPUMEHTA;

NI€YaTHbIE U SKPAHHO-3BYKOBBIE CPEACTBA O0YUECHMUS;

-CpeACTBa HOBBIX WH()OPMAITMOHHBIX TEXHOJIOTHI;

-pEaKTHBHI,

-IepEYHN OCHOBHOM U JIONIOJIHUTEILHON y4eOHOM TMTEpaTyphl;
-BCIIOMOTaTeJIbHOE 000PY10BaHUE U UHCTPYKLIUY;

B npornecce ocBoenust mporpamMbl yueOHoU yueoHou aucturuinasl OY J1.09.
Xumust 00yJarouecs 10JKHBI UIMETh BO3MOXKHOCTb JIOCTYIA K 3JIEKTPOHHBIM
y4eOHBIM MaTepuaiaM Mo XMMHUU, UMEIOIIUMCS B CBOOOHOM JIOCTYIIE€ B CETH
WNHTrepHeT (371eKTPOHHBIM KHUTaM, IPaKTUKyMaM, TecTaM, Matepraiam EI'D u

ap.).
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