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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
nmporpaMMmy cpeaHero oOmiero oOpa3oBaHUs B Tpejeliax OCBOCHHMS 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 oOIero
o0pa3oBaHus, TMPEABIBISEMBIX K CTPYKTYpE, COACPKAHUIO M pe3yJbTaTaM OCBOCHUS
yueObHoit nuctumuimael OY[.09. Xumus, U B COOTBETCTBUU C PexomeHmauusMu 10
OpraHu3allid TOJIYYeHUs CpEeIHEero oO0mero o0pa3oBaHWs B TMpeenax OCBOCHHS
o0pa3oBaTelIbHBIX MPOrpamMM CpelHero MnpodeccuoHaNbHOro o0pa3oBaHusi Ha 0Oasze
OCHOBHOT'0 0011ero 00pa3oBaHus ¢ y4eToOM TpeOoBaHUH (eaepambHbIX TOCYAapCTBEHHBIX
o0pa3oBaTelIbHBIX  CTAaHAAPTOB M  TMOJY4aeMOW  CIEUUAIBLHOCTH  CPEIHETO
npodeccuoHanbHOro o0pazoBaHus (MUcbmo JlemaprameHTa rocy/1apCTBEHHOM MOJUTHUKY B
cdepe moaroroBku padounx kaapos u 110 Munobprayku Poccun ot 17.03.2015 Ne 06-
259);c yuérom Konmenuuu mpenofaBaHus XuMuu B Poccuiickoii  denmepariuu,
YTBEpKAEHHOM pacniopsbkeHneM lIpaBurenscrBa Poccuiickonn deneparuu ot 9
anpenst 2016 r. Ne 637-p, [IpumepHOii OCHOBHOM 00pa30BaTEIbHON MPOTPAMMBI CPEIHETO
oOmiero o6pa3oBaHusi, OAOOpPEHHOU pemieHueM ¢eaepatbHOro yu4eOHO-METOIUYECKOTO
o0BeauHEeHUsT 1Mo obmemMy oOpa3zoBanuto (mpotokon ot 28 wmroHs 2016 r. Ne 2/16-3) ;
[Ipukaza MunucTepcTBa 00pa3oBanus 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 wurona 2017 roma Ne 613 « O BHeceHUM HU3MEHEHUU B
denepanbHBIl  TOCYAAPCTBEHHBIM OOPAa30BATENbHBIA  CTAaHAAPT CPEIHETO  OOIIEro
oOpa3oBaHUs, YTBEPXKIAEHHbIM NpUKazoM MuHHCTepcTBa O0pa3oBaHUs W HAYKH
Poccuniickont @enepanun ot 17 mast 2012 roga Ne 413».

Conepxanue paboueid mporpammbl  yueOHOM auctmmuimabl OV J[.09. Xumus
HaNpPaBIIEHO HAa JOCTH)KCHHE CIENYIONINX IeJIe:

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

-opMupoBaHue y 00y4aromMXCs LEeJIOCTHOTO MPEICTaBICHNUs O MUPE U POJIU XUMUU
B CO3JaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTHUHBI MHpA; YMEHHUS OOBICHATH
OOBEKTBl M IIPOLECCHl OKPYKAIOIIEH JEeWCTBUTENBHOCTH: MPHUPOAHOM, COLMAIBHOM,
KYJBTYPHOU, TEXHUUECKOMN CPeNbl, — UCHOJbB3Ys ISl ITOrO XUMUYECKHUE 3HAHMUS;

-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
MO3ULIUIO;

- npuoOpeTeHre 00y4JarolMMUCS OIbITa PA3HOOOPA3HOM JIEATENbHOCTH, TO3HAHUS U
CaMOITO3HAHMS; KIIOYEBBIX HABBIKOB, MMEIOIIMX YHHUBEPCAIBHOE 3HAYCHUE JUIA
pa3IMyYHBIX BUAOB JACSATEIbHOCTH (HABBIKOB pELICHUS MNpoOeM, MPUHATHS pPEIICHUH,



MOWCKa, aHalu3a W o0paboTku WH(OOpPMAIMK, KOMMYHHKATUBHBIX 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 00IIero 00pa3oBaHUs C MOIYUYEHUEM CPEIHEr0 O0IIEero 00pa3oBaHuUs;
MPOrpaMMbl  TIOATOTOBKM KBATM(DHUIIMPOBAHHBIX pabOYMX, CIyXKaluX, TPOrpaMMBbl
noarotToBku cnernuanuctoB cpeanero 3seHa (IITIKPC, TIIICC3). Ilporpamma y4eOHOM
muciuiuinabl OY J1.09. Xumust sBIiisieTcsi OCHOBOM JUisl pa3pabOTKU pabouux Iporpamm, B
KOTOphIX  MpodecCHOHANbHBIE  00pa3oBaTElIbHbIE  OpraHU3allid,  PeaJu3yIolue
oOpa3oBaTelbHYI0 MPOrpaMMy CpeaHero oliiero oOpa3oBaHUsI B IMpejenax OCBOCHUS
OIIOII CITO nHa 6a3e oCHOBHOTO 001IIero 00pa3oBaHusl, YTOUHSIOT COJIEpKaHUE yIeOHOTO
MaTepualia, TOCIeI0BaTEIbHOCTh €ro HW3Y4YeHHUs, pachpefeicHue Yy4yeOHBIX YacoB,
TEMaTUKy pedepaToB, BUIbI CAMOCTOSTEIBHBIX PabOT, YUUTHIBas CICU(PUKY MpOrpaMm
MOJICOTOBKH KBATH(UITUPOBAHHBIX PAO0YMX, CIYKAIUX U CIEIUATNCTOB CPETHEr0 3BEHA,
ocBaMBaeMoM mpodeccuy WU CleuuanbHOCTH. I[IporpaMma MOXET HCIONb30BaTHCA
IpYruMu PO eCCUOHATBHBIME 00pPa30BaTEIbHBIMUA OPTaHU3ANMSIMH, PEaTU3YIONUMU
o0pa3oBaTelbHYI0 MPOrpaMMy CpeIHEro oéiiero oOpa3oBaHHs B Mpelneliax OCBOCHHS
OITOIT CIIO na 6a3e ocuoBHoro obuiero oopazosanus (IIITKPC, ITIICC3).



2. OBILIASI XAPAKTEPUCTUKA YUEBHOM JUCHUIIJIMHBI
OV /1.09. XUMuUs

XuMusi — 3TO HayKa O BEIECTBaX, MX COCTaB€ W CTPOCHHM, CBOMCTBAX W
NpEeBpALICHUsIX, 3HAYEHUM XHUMUYECKUX BEIIECTB, MaTepuajJoB M IHPOLECCOB B
MPAKTUUECKON JeaTebHOCTH uenioBeka. ConeprkaHue oO0l1eo0pa3zoBaTeibHON yueOHOU
muciuiuimeel Xumus B IIpubpeskaenckom arpapaoM kosuiemke (puaman) OPIAOY
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 XMMHUYECKHX (POpMYJI BEIIECTB U yPAaBHEHUI XMMHUYECKUX peakiuil. B mpormecce
U3y4EHUsT XUMUU Yy OOy4yaloluXcsl pa3BUBAIOTCS I[1O3HABATEIIbHBIE WHTEPECHl W
MHTEJUIEKTYaJbHbIE CIIOCOOHOCTH, IMOTPEOHOCTH B CAMOCTOSTENBHOM MPUOOPETEHUS
3HaHUW MO XMMHUHU B COOTBETCTBUM C BO3HUKAIOIIMMHU >KU3HEHHBIMU HpoOIeMamH,
BOCIIUTBIBAETCSI OEPEKHOE OTHOUIEHUS K PUPOJE, TOHUMAHHUE 30POBOro 00pasa KU3HH,
HEOOXOAMMOCTH MPERAYNPEKIACHUS IBICHUHN, HAHOCALINX BPE] 310POBBIO U OKPYXKAIOIIeH
cpene.

OHM OCBaMBalOT MPUEMBI TPAMOTHOTO, OE30MACHOTO HCIOJIb30BAHUS XHUMHUYECKHUX
BEIIECTB U MaTEPUAJIOB, IPUMEHSIEMBIX B OBITY, CEIHCKOM XO3SIMCTBE M Ha MPOU3BOJICTBE.
[Ipu CTpyKTYypUpOBaHHM COAEpKaHUs OOIIe00pa30BaTEIBHOTO y4eOHOrO MpeaMera s
npo(hecCHOHATBHBIX 00PAa30BATEIbHBIX OPTaHU3AlNNA, PEATU3YIOMINX 00pPa30BaATEIbHYIO
nporpaMmy cpeanero oomero oopazoBanus B npenenax ocBoenus OIIOII CIIO Ha 6aze
OCHOBHOT'O O0II[er0 00pa3oBaHUs, YUUThIBAaCh 00ObEKTUBHASL PEATbHOCTh — HEOOJbIIION
00bEM YacoB, OTHYLIEHHBIX HAa W3yYE€HUE XHUMUU U CTPEMJICHHE MaKCHUMAaJbHO
COOTBETCTBOBATh WJESIM pa3BHBAIOMIET0 oOydeHus. [1oaTomy TeopeTudeckne BOMPOCHI
MaKCHMaJIbHO CMEUIEHBI K Hadaly M3y4eHUs JUCIUIUIMHBI, C TEM YTOOBI MOCIEAYIOINI
(dakTHyecKuil MaTepuan paccCMaTpUBAJICS Ha OCHOBE HM3YUEHHBIX Teopuil. Peanusanus
JAETYKTUBHOTO MOAX0/a K M3YYCHHIO XUMHUHU CIOCOOCTBYET PA3BUTHUIO TAKHX JIOTMUECKUX
orepaluii MbILUICHNS, KaK aHAJIu3 U CUHTE3, 0000IIEeHNE U KOHKPETU3allls, CPaBHEHUE U
aHaJIOTHsI, CUCTEMAaTH3aINA U KIACCU(PHUKAIUS U JIP.

Nzyuenne xumMuu B TpodeCCHOHAIBHBIX  OOpa30BaTENbHBIX  OpraHU3aLUsAX,
peanu3yonmx 00pa3oBaTelbHYIO NPOrpaMMy CPEIHEro O0IIero o0pa3oBaHus B Ipeenax
ocoerus OIIOII CIIO nHa 0a3e OCHOBHOro o0miero oOpa3oBaHMs, HMEET CBOU
OCOOEHHOCTH B 3aBUCUMOCTH OT mpoduis MpoPECcCHOHAIBHOIO 00pa3oBaHUs. ITO
BBIPQXXAETCSI B COJEPKaHUU OOy4YeHUS, KOJIMYECTBE YacOB, BBIACISAEMBIX Ha H3Y4YCHHE
OTJENbHBIX TEM MPOTrpaMMBI, TNIyOUHE UX OCBOCHHS O0yUaIOIIMMHUCS, 00beMe U XapaKTepe
NPAaKTUYECKUX 3aHATUH, BUAAX BHEAYIUTOPHON CAaMOCTOATENbHONW pabOThl 00Yy4arOIUXCsl.
[Ipu ocBoenun mnpodeccuit CIIO u cneunmansHocTet CIIO ecTeCTBEHHO-HAYYHOIO
npoduis nmpodeccnoHaIbHOrO 00pa3oBaHus XUMUS n3ydaeTcs: Ha 6az3oBoMm ypoBHe OI'OC
cpenHero ooiiero oopazoBanusi, npu ocsoeruu npodeccuii CI1O u cnenunanbaocteit CI10
TEXHUYECKOro mnpoduiisi mnpodecCHoHaIbHOr0 00pa3oBaHUs XUMHUS H3y4daeTrcs Oomee
yrayoJIeHHO Kak npoduiibHas yueOHas JUCITUTLINHA.

[Ipu ocBoenun npodeccuii CI10 u cneunansHocTelt CITO connanbHO-?KOHOMUYECKOT O
npopwunst, cnemuansHocted  CIIO  rymanutapHoro mpoduiass — paccMaTpuBaeTCs
XAMHYECKUH KOMIIOHEHT eCTECTBEHHO-HAyYHOTO OO0pa30BaHUs B TMpeaenax H3y4YeHUs



yueoHoil aucuumunabl OY/[.09. Xumus npenmernoir obnactu «EcTecTBeHHbIE HayKu»
®I'OC cpemnero obmiero obpazoBanus. Crnenuduka W3ydeHUST XUMUM TPU OBIAJCHUU
npodeccusiMu U CHEIUATBHOCTAMH TEXHUYECKOTO MPOQMIs OTpakeHa B KaXKIOM TeMme
paznena «ConpepxaHue y4yeOHOM JUCHUIUIMHBDY B pyopuke «lIpodunbubie u
npo(heCCUOHATIPHO 3HAYMMBIE AJIEMEHTBHI COAEPKAHUS». ITOT KOMIIOHEHT pPeau3yeTcs
IPU MHAUBUIYAJIbHONM CAMOCTOSITENIbHONW pabdoTe oOyuarmuxcs (HanucaHuu pedeparos,
MOJTOTOBKE COOOIIEHUH, 3allluTe MPOEKTOB), B IMpolecce y4eOHON NeATEIbHOCTH IOA
PYKOBOJICTBOM  MperofaBaTenst  (BBIIOJHEHWHM  XUMUYECKOrOo  DKCIEepUMEHTa —
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX Pa0OT, PEUICHUH MPAKTUKO-OPUEHTUPOBAHHBIX
pacyeTHbIX 3a7a4 U T.J.).

B conepxxanun y4yeOHOW JMCHMIUIMHBI JUIsI €CTECTBEHHO-HAYYHOTro Mpoduis
npoeccHoHanbHO 3HAYUMBIN KOMIIOHEHT HE BBIJIETICH, TaK KaK BCE €r0 COCp)KaHUE
ABJIS€TCS TNPOPUIHHO- OPUEHTUPOBAHHBIM M HOCUT TPO(ECCHOHATIBLHO 3HAYMMBbIN
XapakKTep.

B  mpouecce  m3yueHUs ~ XMMUM ~ TEOPETUYECKUE  CBEAEHUSA  JOINOJIHSIOTCS
JEMOHCTpAIMsAMH,  JJa0OpPAaTOPHBIMU  ONBITAMH W MPAKTUYECKUMU  3aHSATUSIMHU.
3HAUYUTEIBPHOE MECTO OTBOAMTCS XHMHYECKOMY OJKcrepuMeHTy. OH  OTKpbIBaeT
BO3MOXKHOCTh (POPMHUPOBaTh y OOYyYaIOUIUXCS CIElUaIbHble MPEIMETHbIE YMEHHUS:
paboTaTh ¢ BEUIECTBAMHU, BBIIIOJIHATH POCTbIE XUMUYECKUE OMBITHI, YYUTh O€30I1aCHOMY U
HKOJIOTHYECKH TPAMOTHOMY OOpAIllEHHIO C BEUIECTBAMH, MaTepHallaMd U MPOIEcCaMu B
OBITY U Ha MIPOU3BOICTBE.

Jlist  opraHW3alid  BHEAYIUTOPHOM CaMOCTOATENHLHOM paboThl  OOydwaromuxcs,
opnaaeBaromux mnpodeccusimu CIIO wu cneumanbHOCcTsIMU  CIIO  TexHUYECKOrO W
€CTECTBEHHO-HAYYHOro npoduiei npodecCuoHAIBbHOTO 00pa30BaHUs, MPEICTaBICH
MPUMEPHBIN TEepPEUYEHb JIOKJIAJI0B, MHAMBUYaIbHBIX MNPOEKTOB. B mpoiecce uzyueHus
XUMUU BaXHO (opMUpOBATH HMHPOPMALMOHHYIO KOMIIETEHTHOCTh OOYYaroIIuXcsl.
[TosToMy mnpu oOpraHu3alvl CamMOCTOSITEIbHON padOThl HEOOXOAMMO AaKIEHTHUPOBATH
BHMMaHHE OOYyYalolIMXCsl HA MOUCKEe MH(POpMallUU B CpelicTBax MaccMmenua, HTepHere,
y4eOHOM UM CHEeUHaTbHOM JIUTEpaType C COOTBETCTBYIOIIMM O(MOPMIECHHUEM U
MPEACTABICHUEM PE3YJIbTATOB.

N3yuenne ob6mieoOpazoBaTenbHol  yueOHOM — auciurmuimabel  OY.09.  Xumus
3aBEpINAeTCs MOJBEICHUEM UTOTOB B (hopme muddepeHImpoBaHHOTO 3a4eTa B paMKax
MPOMEXKYTOUHON aTTecTaniuu oOydaronuxcss B mporecce ocBoeHus OIIOIT CIIO c
noiayuyeHueM cpeanero oomero odpazosanus (IIITKPC, ITIICC3.)

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,



- OCHOBHBIE 3aKOHbI XHMHH: COXPAHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
MEPUOJINYECKUI 3aKOH;

- OCHOBHBIE TEOPUU XUMHUHU: XUMUYECKOW CBSI3U, AJIEKTPOIUTHUYECKON IHCCOLHMAIINU,
CTPOCHUSI OPraHUYECKUX COCTUHECHUI;

- BYKHEWIIINE BEUIECTBA U MaTepHUalibl: OCHOBHbIE METAJUJIbl U CILUIABBI, CEpHAas, COJSHAs,
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;
YMeETh:

- Ha3blBaThb H3YYECHHBbIE BEIIECTBA IO 'TPUBUANBHOM" WIM MEXIYHAPOIHOMN
HOMEHKJIATYypPE;

- ONpEAENITh: BaJE€HTHOCTb U CTENEHb OKUCIECHHUS XHMHUYECKHX JJEMEHTOB, THII
XUMHYECKOM  CBSI3M B COCAUHEHUSX, 3apsj MOHA, XapakTep Cpelbl B BOIHBIX
pacTBOpax  HEOPraHWYECKUX  COCAMHEHUI, OKHUCITUTEIb U BOCCTaHOBUTEIb,
MPUHA/IEKHOCTh BEIIECTB K PA3JIMUYHBIM KJIacCaM OpPraHUYECKUX COCIMHEHUN;

- XapaKTepu3OBaTh: OAJIEMEHTHl  MajJblX TIEPUOJOB IO HMX TMOJOXKEHUI0 B
[lepuognueckoii  cucreme J[.. MengeneeBa; oOumme XUMHYECKHE  CBOMCTBA
METa/VIOB, HEMETAJJIOB, OCHOBHBIX KJACCOB HEOPraHWYeCKHX U OPraHUuYeCcKHX
COEIMHEHUM; CTPOEHUE U XUMUUECKHE CBOMCTBA M3yUYECHHBIX OPTaHUUECKUX COCTMHEHUH;
- OOBSCHATH: 3aBHCHUMOCTb CBOMCTB BEHIECTB OT WX COCTaBa W CTPOCHHS; MPUPOIY
XUMUYECKON CBA3M (MOHHOM, KOBAJEHTHOM, METaUIMYECKON), 3aBUCUMOCTh CKOPOCTHU
XUMHUYECKON PEaKIINH ¥ MOJI0KECHNUS XUMUYECKOTO PaBHOBECHS OT PA3IUYHBIX (aKTOPOB;
- BBINOJHATH XUMHYECKHM  OSKCIEPUMEHT IO  Paclo3HaBaHUIO BaYKHEHTIITNX
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB;

- TIPOBOJIUTH CAMOCTOSATEIBHBIN MOUCK XWMHUYECKOW HMH(POPMAIMH C HUCIOJIb30BAaHUEM
Pa3JIMUHBIX MCTOYHHUKOB (HAYUHO-TOMYJISIPHBIX U3JJaHUM, KOMIBIOTEPHBIX 0a3 JIaHHBIX,
pecypcoB HNutepHera); UCIIOJb30BaTh MPUOOPETEHHbIE 3HAHUS WU YMEHUA B
MPAKTUYECKOMN JeATeIbHOCTH U MOBCETHEBHOMN KU3HU JIJIS:

- OOBACHEHUSI XUMHUECKUX SIBJICHUH, MPOUCXOJAIIUX B TNpUpoae, OBITYy U Ha
IIPOU3BOJICTBE;

- OIpeNeNeHrs] BO3MOXKHOCTU TMPOTEKaHUS XHWMHUYECKUX TMPEBPAIICHUM B Pa3IMUHBIX
YCJIOBUSIX U OLICHKH HX IMOCJEICTBUM;

- 9KOJIOTUYECKH IPAMOTHOTO MTOBEACHUS B OKPY KAIOIIEH CpeJie;

- OLICHKU BIUSHUS XHMHUYECKOT'O 3arpsi3HEHHs] OKpYXKalMIel cpenbl Ha OpraHu3M
YEJIOBEKa U JPYrue KUBbIE OPTaHU3MBI;

- 0e30macHoro oOpallleHus ¢ FOPIOYMMH U TOKCUYHBIMHM BELECTBAMHM, JTAOOPATOPHBIM
000OpyI0BaHHUEM;

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

- KPUTHUYECKON OIIEHKU JOCTOBEPHOCTH XUMHUUYECKON HHQOpMaIuu, MOCTyMaIllel u3
Pa3HbIX UCTOYHHUKOB,;

- TOHMMaHMSI B3aMMOCBSI3M Y4E€OHOro TMpelMeTa ¢ OCOOEHHOCTAMHU Mpodeccuit
U TpodecCHOHANLHON NIEATETbHOCTH, B OCHOBE KOTOPBIX JIeKAT 3HAHUS MO JTaHHOMY
yaeOHOMY mnpenMery. (a63ar BBeneH IIpukazom Muno6puayku Poccun ot 10.11.2011 N
2643)



3. MECTO YYEBHOM JUCHUIIJIMHBI B YYEBHOM IIJIAHE

VYyebnas mucrumumHa OV ][.09. Xumust sBisieTcsi y4eOHBIM MPEAMETOM 10 BBHIOOPY U3
obsi3aTtenbHON mpenMerHoi obnactu «EctectBeHHble Hayku» PI'OC cpemnero oobiero
oOpa3zoBanusa. B mpodeccroHanbHBIX 00pa30BaTENbHBIX OpPraHU3AIUsAX, PeaTUu3yHoIINX
o0pa3oBaTeNbHyI0 IPOrpaMMy CpPEIHEro oOIero obpa3oBaHHsS B Ipeenax OCBOCHUS
OIIOIT CIIO Ha 6a3e ocHOBHOrO 001Iero odpazoanus, yueOHas aucuuminaa OY/J1.09.
Xumusi u3ydaercs B oOmreoOpazoBarensHoM mukie ydeOnoro OITOIT CITO na 6aze
OCHOBHOI'0 00mIero o0pa3oBaHUsi C TMOJYYEHHEM CpEAHEero ooOIero ooOpa3oBaHUs
(IITITKPC, MIICC3). B yuebnsix mnanax IIIIKPC, IIIICC3 mecto yueOHOM NUCHMIITUHBI
OVY1.09.Xumuss — B cocTaBe 00I11e00pa30oBaTENbHBIX YUEOHBIX AUCIIUIUIMH IO BHIOOPY,
dbopMupyemMbIX M3 00s3aTeNbHBIX MNpeaMeTHbx obnactet PI'OC cpemnero oOmiero
obpazoBanus, miasa npodeccuit CIIO mmm cnemumansHocTelt CITO COOTBETCTBYIOMIETO
npoduis mpodecCHoHaILHOr0 00pPa30BaHMS.



4. PE3YJIbTATBI OCBOEHUSA YUYEFHOM JUCIHUILIUHBI

OcBoenne coaep:xkanusi yuyeOHoil aucuumuiuHabl OY/.09. Xumwusi, oOecneumBaer
AOCTHKEHHE 00YYAKINMMHUCH CICAYIOIIHUX Pe3yJIbTATOB:

JINYHOCTHBIX:

-4yBCTBO TFOPJIOCTH M YBAXKEHUSI K UCTOPHUH U JTOCTHKEHUSIM OTE€UECTBEHHOW XMMUYECKOU
HAyKW; XMMUYECKU TPaMOTHOE TIOBEICHUE B MPOGECCUOHATBHON AESTEIBHOCTU 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
KOMIICTCHIIUM 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 MO3HABATEIHHOMN AESTEIHLHOCTH U OCHOBHBIX

— HHTEJUISKTYaJIbHBIX oOmepanuii (MOCTAaHOBKMU 3a7aud, (POPMYJIHMPOBAHUS THUIIOTES,
aHaJdu3a W CUHTE3a, CpaBHEHUs, OOOOIIEHUS, CUCTEMATHU3allMH, BBIABICHUS MPUYUHHO-
CJIEJICTBEHHBIX CBS3€H, MOMCKAa aHAJIOroB, (POPMYyIHMPOBAHUS BHIBOJOB) JJIS PEIICHHS
MOCTABJICHHOM 3a/laud, NPUMEHEHHE OCHOBHBIX METOJIOB TO3HaHUS (HaOJI0/ICHMUS,
HAay4YHOTO AKCIEPUMEHTA) ISl U3YUYCHHUS PA3TUYHBIX CTOPOH XMUMHUYECKHX OOBEKTOB U
MIPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJUMOCTh CTAJIKUBATHCS B MPOECCHOHATBHON
chepe;

- WCIOJNIb30BAHUE DPA3JIMYHBIX MCTOYHUKOB IS MONYYEHUS XUMHUYECKOW WH(OpmaIuu,
YMEHHE OIEHUTh €€ JOCTOBEPHOCTh I JIOCTHXKEHUS XOPOIIUX pe3yJIbTaTOB B
npodeccruoHansHO cdepe;

npeMeTHBIX:

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

KapTUHE MUpPa; TOHUMaHUE POJIU XUMUHU B (JOPMUPOBAHUH KPYrozopa 1 GyHKIIHMOHATHHOU
IPAMOTHOCTH YeJIOBEKa JIJIS peUIeHUs PAKTUYECKUX 3a]1a4;

-BJIaJICHUE OCHOBOIIOJATAIONMMHU XUMHUYECKUMU TOHATUSIMU, TEOPUSIMHU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMHU;,  YBEPEHHOE  IIOJIb30BAHUE XMMHUYECKOM TEPMHHOJIOTMEH 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 MPUMEHSATHh METO/IbI MIO3HAHUS NPU 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 MO3UIIUU 110 OTHOLIEHUIO K XUMHYECKON MH(POpMAIIUH,
IIOJIy4a€MOU W3 PA3HBIX UCTOYHUKOB.



5. COAEP)KAHME YYEBHOM JUCIHUIIJIMHBI
1. O0mas 1 HeopraHm4ecKkasi XuMmsi
1.1. Xumuss — HayKa 0 BellecTBax

CocraB BemecTBa. XuMuUyeckue 3neMeHTbl. CrocoObl CYIIECTBOBAHUS XMMHYECKUX
AJIEMEHTOB: aTOMBbI, NPOCTHIE W CJOXKHbIE BelllecTBA. BellecTBa MOCTOSSHHOTO U
MEPEMEHHOr0 COCTaBa. 3aKOH MOCTOSHCTBA COCTaBa BEUIECTB. BeliecTBa MONEKYJISIPHOTO
U HEMOJIEKYJISIpHOrO cTpoeHusl. CrocoObl OTOOpaKEHUSI MOJIEKYJ: MOJIEKYJISIPHbIE U
CTPYKTYpHbIe  (OPMYJBI; IIAPOCTEP’KHEBbIE W  MaclITabHble TMPOCTPAHCTBEHHbIE
(Crroapra—Dbpurneba) Mmoaenu MoJIEKyII.

N3mepenne BemectBa. Macca atroMoB W MOJieKysd. ATOMHas €IWHMIIA MAaCCHI.
OTHOCHUTENbHBIE ATOMHAs M MOJIEKYJIsipHasi Macchl. KoimuecTBO BElEeCTBA U €IUHULIBI €TI0
MU3MEPEHUS :MOJIb, MMOJIb, KMOJIb. Uncino ABoraapo. MosnspHas macca.

ArperaTHbie COCTOSIHMSI BellecTBa. TBepaoe (KpUCTAIMYECKOE U aMopdHOe),
KHUJIKOE W Tra3o00pa3HOe arperaTHbIE COCTOSIHHSI BEIIECTBA. 3aKOH ABOragpo M €ro
cienctBus. MomsipHbIi 00BEM BEHIECTB B Ta3000pa3sHOM cocTosHUH. OObeIUHEHHBIN
ra3oBbIM 3aKOH U ypaBHeHUE Menneneea—Knaneiipona.

Cvecn BemecTB. Paznuuuss MexXay CMeCSIMH M XUMHYECKUMH COCIUHECHUSIMU.
MaccoBasi 1 00beMHas 1011 KOMIIOHEHTOB CMECH.

JemoHcTpanuu

OnbIThI, WILTIOCTPUPYIOIINE 3aKOH COXPAHEHUS MACChl BEIIECTB.

HaGop Moneneit aTOMOB ¥ MOJIEKYI.

HekoTtopsie BelecTBa KOJIUYECTBOM B 1 MOJIb.

Monens MoJIIpHOTO 00BEMa ra3o0B.

IIpakTuyeckue 3aHATHSA

N3roroBnenue Mojieneil MOJIEKyJI HEKOTOPBIX OPraHUYECKUX U HEOPTAaHUYECKUX BEILIECTB.
Ouunctka  BemiecTB  (GUIBTpOBaHMEM W gucTwUisinued.  Od4ucTKa  BEIIECTB
MEPEKPUCTAILIAZALNEN.

1.2. Ctpoenue aToma

ATOM — cj0kHas yacTuna./[okazarenbCcTBa CI0KHOCTH CTPOEHUS aTOMa: KaTOAHBIE U
pEHTTreHOBCKuE JIydH, PoTodPDHEKT, paTuOaKTUBHOCTD, JIEKTPOJIH3.

[Inanerapnas mogens aroma O.Pesepdopna. Crpoenue aroma 1o H.bopy.
CoBpeMeHHbIE TIPEACTABICHUSI O CTPOEHUU atoMa. KopmycKyJsipHO-BOJHOBOW Ayajanu3M
YacTHUI MUKPOMHPA. CocraB aromHoro sigpa. HykioHBI: MPOTOHBI U HEWUTPOHBI.
N30TOmBI M HYKIUBL. Y CTOMYUBOCTSD SIEP.

DJieKTpOoHHAasE 000Jj0uKka atomoB. [lonstue 00 »diekTpoHHOW opOuUTamTu U
AJIEKTPOHHOM oOsake. KBaHTOBBIE UMCIIa: II1aBHOE, OpOUTaIbHOE (MT0OOOYHOE), MArHUTHOE
U cuMHOBOE. PacripeneneHue 3JeKTPOHOB MO YHEPIETUYECKUM YPOBHSM, MOAYPOBHSIM U
OpOUTAISIM B COOTBETCTBHM C MPUHIMUIIOM HAaWUMEHbILIEW >Hepruu, npuHiunom I[laynu u
npaBuiioM ['yHs1a. DeKTpOHHBIE KOH(DUTYpallii aTOMOB XUMHUECKUX AJIEMEHTOB.

BanentHeie  BO3MOXXKHOCTH ~ aTOMOB ~ XUMHUYECKHUX  AJIEMEHTOB.  OJEKTPOHHAs
KiIaccu(uKaIus XMMUIECKUX AIIEMEHTOB: S-, P-, -, f-aeMeHTs!.

JdeMoHCcTpanuu

dorordexr.

Monenu opOuTaneit pa3nuaHoi GopMBI.
JlaGopaTopHbIil ONIBIT



HaOmtoeHre CrieKTpoB UCIYCKaHUs U TIOTJIONICHUSI COSTMHEHUN XUMUYECKUX 3JIEMEHTOB
C MOMOIIIBIO CIIEKTPOCKOTA.

1.3. Ilepuoauyeckuii 3axkoH u Ilepmoamueckasi cucreMa XMMHYECKHX 3JI€MEHTOB
J1.A.MenaesieeBa

OTKpbITHE MEPHOMYECKOTr0 3aK0HA. [IpeanochlIky: HaKOoIIeHHe (PaKTOI0rnIecKoro
Marepuana, pabotel  npemmectBeHHUkoB  (M.B.JleGepeitnepa, A.D.lllankyprtya,
JIx.A.Hetonenaca, JI.KO.Meiiepa), che3n xumukoB B Kapicpys, TUUYHOCTHBIE KauecTBa
J.N.MenneneeBa. Otkpoitue [.M1.Menaeneesim [leproanueckoro 3aKoHa.

Iepuoguuyecknii 3aK0H M cTpoeHue aroma. HM3orombl. COBpEMEHHOE ITOHSATHE
XUMHUYECKOro 3JjieMeHTa. 3akoHoMmepHocTh [.Mo3au. CoBpeMeHHass ¢GoOpMyIHpPOBKa
ITepuonnueckoro 3akoHa. Ilepmoamueckas cucrtema W crTpoeHne aroma. DuU3UUECKHi
CMBICJI MOPSIAKOBOIO HOMEpa 3JIEMEHTOB, HOMEPOB rpyImbl U nepuoaa. [lepuognueckoe
U3MEHEHUE  CBOMCTB  DJIEMEHTOB:  paavyca  aToMa;  dSHEPrud  HOHHU3ALNM;
ANEKTPOOTPULIATENBLHOCTH. [IpUUMHBI U3MEHEHUS METALUIMYECKHX W HEMETAJUIMYECKUX
CBOMCTB 2JIEMEHTOB B TPYIINIaX M TEPHOJAaX, B TOM YHCIIE OOJBIIUX U CBEPXOOIBIIHUX.
3nauenue Ilepuonnueckoro 3axkoHa u Ilepuognueckoi CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JI.N.MenneneeBa 115l pa3BUTHS HAYKU Y IOHUMAaHUSI XUMHUYECKOW KapTHUHBI MUPA.
JleMmoHCcTpauumn
Paznuunbie BapuaHThl TaOmuibl Ilepuonnueckod CHUCTEMBI XUMHUYECKHUX DSJIEMEHTOB
JI.1.MeHnneneena.

OOGpa31bl MPOCTHIX BEIIECTB OKCUIOB U THAPOKCUI0B 31emeHToB III nepuona.
JlaGopaTopHblii ONIBIT

CpaBHEHHME CBOMCTB MPOCTHIX BEIIECTB, OKCUIO0B U TUAPOKCHI0B deMeHToB III nepuona.
1.4. CtpoeHnue BemiecTBa

IlonsiTne 0 XMMHYECKON CBA3M. TUIIBI XMMMYECKUX CBS3€H: KOBaJCHTHAs, MOHHAS,
METAJUIMYECKAs U BOJIOPOAHAS.

KoBajsenTHasi xuMu4yeckasi cBsi3b. J[Ba MexaHW3Ma oOpa3oBaHHsS D3TOW CBS3H:
OOMEHHBIN U JIOHOPHO-aKIENTOPHBIN. OCHOBHBIE MapaMeTphl ATOTO THUIA CBS3U: JJIMHA,
IIPOYHOCTD, YrOJI CBSI3M WJIM BAJIEHTHBIM yroy. OCHOBHBIE CBOWCTBA KOBAJEHTHOM CBSI3H:
HACBIILIEHHOCTh,  MOJSPU3YEMOCTh M  MPOYHOCTh.  IDJIEKTPOOTPULIATEIBHOCTh U
KJ1accupUKaIsg KOBAJICHTHBIX CBSI3€d MO ATOMY MPU3HAKY: MOJSpHAs W HEMOJSpHAs
KOBaJIeHTHbIE CBSI3U. [lOJMSIpHOCT, CBSI3M W MOJSAPHOCTH  MOJIEKYJIbl.  Crocob
MEePEeKPhIBAHUS JJICKTPOHHBIX OpOWTaNe M KiacCu(UKalMs KOBAJCHTHBIX CBS3EH IO
ATOMY NMPU3HAKY: G- U T-CBSI3U. KpaTHOCTh KOBAJEHTHBIX CBSI3€il U KiaccU(UKaAIMS UX 10
ATOMY IPU3HAKY: OJIMHAPHBIE, IBOMHBIC, TPOMHBIE, MMOJYTOPHBIE. THUIBI KPUCTAIITAYECKUX
pELIETOK Yy BEHIECTB C 3TUM THUIIOM CBSI3U: aTOMHBIE W MOJIEKYJsipHble. DU3NYECKue
CBOMCTBA BEHIECTB C ITUMHU KPUCTAIUIMYECKUMU PEIIETKAMM.

HNonnass xummu4yeckasi cBsi3b. KpaiiHuil ciay4alli KOBaJEHTHOW TMOJSPHOW CBS3H.
Mexanu3M o0Opa3oBaHHs HOHHOU CBsI3U. MIOHHBIE KPUCTAINIMYECKUE PEIIETKH U CBOICTBA
BEILIECTB C TAKUMHU KPUCTAJIJIAMH.

Merta/uinyeckass XuMuYeckasi cBs3b. OcoOblii  THII XMMHWYECKOHM  CBS3H,
CYLIECTBYIOIIMM B METa/ulax W CIUlaBax. Ee OTIMYMs M CXOJCTBO C KOBAJICHTHOW H
MOHHOW CBs3siMU. CBOWMCTBA METAJUIMYECKOM CBSI3U. MeETAINIMUECKUE KPUCTAITNYECKUE
PELIETKN U CBOMCTBA BEIIECTB C TAKUMU KPUCTAIIIAMM.



Bogopoanass xuMu4yeckasi cBsi3b. MexaHuzm oOpa3oBaHus TakoW cBsi3u. Ee
KJIACCU(PUKAIUSA: MEXKMOJCKYJISIpHAasT W BHYTPUMOJEKYJSpHAs BOJOPOJIHBIE CBS3H.
MonexkynsipHble KPUCTAJUIMYECKHUE PELIETKH JJIsSl 3TOr0 TUNa cBsI3u. PU3nyeckue CBOMCTBa
BEIIECTB C BOJOPOJHOW CBA3BIO. buomormdeckas ponb BOAOPOAHBIX CBSI3€M B
OpraHU3aluU CTPYKTYp OHOIIOINMEPOB.

Enunas npupona XMMHYECKHUX CBSA3EH: HAIMYME PA3JIMYHBIX THUIIOB CBSI3€H B OJHOM
BEILECTBE, IEPEXO OJHOIO TUIA CBSI3U B IPYTrOM U T.II.

KommuiekcooopasoBanue. [ToHaTHE 0 KOMIUIEKCHBIX coeuHeHnaX. KoopauHnanrnonHoe
YUCIIO KOMIUIeKCOoOOpa3oBaTensd. BHyTpeHHsss u  BHewmHsss cdepa KOMILIEKCOB.
Homenkitarypa KOMIUIEKCHBIX coeuHeHU. X 3HaueHue.

JemoHCcTpanuun

Mopgenu MOJIeKyN pa3IndHON APXUTEKTYPHI.

Monenu u©3 BO3JYIIHBIX IIapOB IPOCTPAHCTBEHHOI'O pACIONIOXKEHUs Sp-, SP2-,
Sp3ruOpuHBIX OpOUTAICH.

Mopenu KpuCcTauIM4eCKUX PELIETOK Pa3IMYHOrO TUIIA.

Monenu monekyn JIHK u Genka.

JlaGopaTopHbIie ONbITHI

B3aumosneiicTBe MHOTOATOMHBIX CIIMPTOB € (DETUHTOBOM HKHUAKOCTBIO.

KauectBeHHbIE peaknuu Ha HOHBI Fe2+ u Fe3+.

1.5. Hoaumepsl

Heoprannuyeckne moaumepsl. Ilomumepsl — mnpocTelie BemecrBa € aTOMHOM
KPUCTAJUTMUECKON PEUIEeTKOM: aJuIOTpONHbIE BUIOM3MEHEHMs yriepoja (anmas, rpadur,
KapOuH, (QyJIepeH, B3aUMOCBS3b THOpPUAM3AIMU OpOUTaNel y aToOMOB yriepoja ¢
MIPOCTPAHCTBEHHBIM CTPOCHHEM  AJUIOTPOIHBIX MOJIU(DUKAUWN); CEIeH U  TeIUIyp
LETIOYEYHOr 0 CTpOoeHUs. [lonmMepsl — CIIOXKHBIE BEIIECTBA ¢ aTOMHOW KPUCTAJIIMYECKON
pELIETKOM: KBapl, KpeMHe3eM (IUOKCUAHBbIE COEAMHEHUS KpPEMHHs), KOPYHHA (OKCH]
AJTIOMHUHUS) U ATIOMOCHIIUKATHI (ITOJIEBBIE LIMATHI, CIII0AA, KAOJWH). MuHepaibl U TOpHbIE
nopoasl. Cepa mnactuyeckas. MuHepallbHOE BOJIOKHO — acOecT. 3HauyeHHE
HEOPraHUYECKUX MNPHUPOAHBIX MOJUMEPOB B (HOPMUPOBAHMHM OJHOM M3 TI'EOJIOrMYECKHX
o0oso4eK 3emii — JIUTOC(HEPHI.

Opranunyeckune moJmMepbl. CriocoObl MX TONYYEHHs: pPEAKIMH MOJUMEpPHU3ALMH U
peakuuu noiauKoHAeHcanuu. CTpPyKTypbl NOJMMEPOB: JIMHEHHBIE, Pa3BETBICHHBIE H
npocTpaHcTBeHHbIE. CTPYKTYpUPOBAHUE MMOTUMEPOB: BYJIKAHU3AIMS KaydyKOB, JyOJIeHue
O€TKOB, OTBEPKICHUE MOJTUKOHIEHCAIIMOHHBIX TTOJTMMEPOB.

Knaccuduxaius moimuMepoB Mo pa3IMyHbIM MPU3HAKAM.

JlemoHcTpaLUu

Konnexknuu mractmace, KaydykoB, BOJIOKOH, MUHEPAJIOB X TOPHBIX ITOPOJL.

MunepalibHOE BOJIOKHO — ac0eCcT — U U3JIeTUs U3 HETO.

Mopenu monekyn 6enkos, JJHK, PHK.

JlaGopaTopHbIe ONBITHI

O3HakomiieHHe ¢ oOpa3liaMH IUIACTMAcC, BOJIOKOH, Kay4yKOB, MUHEPAJIOB M TOPHBIX
nopoa. IIpoBepka ruractmace Ha 3JIEKTPUYECKYIO MPOBOAUMOCTD, TOPIOYECTh, OTHOLICHUE
K pacTBOpaM KHUCJOT, IIEI0YEH U OKUCIUTEIEH.

CpaBHEHUE CBOMCTB TEPMOPEAKTUBHBIX U TEPMOILJIACTUYHBIX TIACTMACC.

[Tony4yeHnne HUTEN U3 KAIIPOHOBOW WJIM JIABCAHOBOM CMOJIBI.



OO6Hapy:keHue XJ0pa B MOJIUBUHWIXIJIOPHUJE.
1.6. lucniepcHble CHCTEMBbI

IlonsiTue o paucnepcHbix cucremax. Kiaccubukanuss JUCHEPCHBIX CUCTEM B
3aBUCUMOCTH OT arperaTHOro COCTOSIHUSI JUCIIEPCHOHHOM Cpenbl U TUCIIEPCHOM (a3bl, a
TaKke Mo pa3Mepy ux yacTtuil. ['pyOoaucrepcHble CUCTEMBI: 3MYJIbCUHM U CYCIICH3UHU.
ToHKOIUCIIEPCHBIE CUCTEMBI: KOJIJIOMJIHBIE (30JIM M T'eld) U UCTUHHBIE (MOJIEKYJSpHBIE,
MOJIEKYJIApHO-UOHHBIe W HOHHBIE). Opdexkr Tunmans. Koarynsuus B KOUIOMAHBIX
pactBopax. CHHEpPE3UC B resiX.

3HavyeHHe OMCIEPCHBIX CHCTEM B KUBOIl M HEKUBOIl NMpPHpPOAe U NMPAKTHYECKOI
JKM3HHU 4YeJ10BeKa. DMYJIbCUU U CYCIIEH3MHM B CTPOUTEILCTBE, MUIIEBOM U MEIULIUHCKOU
MIPOMBIIIJIEHHOCTH, KOCMETHUKE. bruonornyeckue, METUIIMHCKUE U TEXHOJIOTHYECKHE 30IH.
3HaueHue Treiled B OpraHU3allud KUBOW MaTepuu. bHoOJOruyeckue, MNHIIEBHIE,
MEIMIIMHCKUE, KocMmernueckue renu. CuHepe3uc kak (akTop, ONpPENeNsIolUid CpoK
TFOJHOCTH MPOAYKIMH Ha OcHOBe resned. CBepThIBAHME KPOBU KaK OHOJIOIrMYECKUI
CHUHEPE3UC, €r0 3HAYCHUE.

JeMmoHCcTpanuun

Buibl 1MCIEPCHBIX CUCTEM U UX XapaKTEPHbIEC IPU3HAKU.

[IpoxokaeHue ayya cBeTa 4epe3 KOJUIOUIHbIE M HICTUHHBIE pacTBOpbI (3¢ ekt Tunnans).
JlaGopaTopHbIe ONBITHI

[Tony4yenue cycreH3uu cepbl U KaHU(OIu.

[Tony4yeHue 3MyabCUU PACTUTENLHOIO Macia U OeH307a.

[Tomyuenue 3015 kpaxmana. [lonydenue 30151 cepbl U3 THOCYNIb(aTa HaTPHSL.

1.7. Xumnuyeckue peakuuu

Knaccnpukanusa XMMHYECKHMX Ppeakuuil B OPraHMYecKoil M HEOPraHu4ecKou
xumuu. IloHsTHe O XuUMHUeckOoW peakiuu. Peakmuu, waymuye O0€3 HW3MEHEHUs
Ka4eCTBEHHOI'0 COCTaBa BEUIECTB: aJUIOTPONM3aLMsA U n3oMepusanns. Peakunn, nuaymue ¢
M3MEHEHUEM COCTaBa BEIECTB: MO YHCIY M XapaKTepy pearupyrouux U o0pa3yromuxcs
BEIIECTB (Pa3NlOKEHMsI, COCIMHEHMsI, 3aMelleHUs, OOMEHa); MO M3MEHEHHUIO CTeneHen
OKHUCJIEHHMSI  JJIEMEHTOB  (OKHUCIUTEbHO-BOCCTAHOBUTENIbHBIE UM  HEOKUCIUTEIBHO-
BOCCTaHOBUTEIIbHBIE PEAKIIMH); 110 TEIIOBOMY (P peKTy (3K30- U IHIOTEPMUUYECKHE); TIO
¢daze (roMo- W TeTEpOreHHbIC); MO HampaBieHU0 (0OpaTUMble MU HEOOpPATUMBIE); IO
WCIIOJIb30BAHUIO KaTaau3aropa (KaTaJUTUYECKUE W HEKATATUTHUYECKHUE); M0 MEXaHU3MY
(pamukanbHbIE, MOJIEKYJISIPHBIE U MOHHBIE).

BeposiTHOCTH MpoOTEeKaHUSI XUMHUYECKHX peaKuuil. BHyTpeHHsAs sHEprus, SHTAJIBIIHSL.
TemnoBo#t 3¢ dexkT xumMuuecknx peakuuid. Tepmoxumuueckue ypaBHeHus. CraHmapTHas
SHTANBNMS peakuuii u oOpa3zoBanusi BemiecTB. 3akoH [.M.I'ecca m ero creacTBus.
DHTpOMUS.

Ckopocts xumu4eckux peakumi. [lonstue o ckopoctu peakuuid. CKOpOCTh TOMO- U
TFETEPOr€HHON PEeaKIUU. DHEPTHs AKTUBAIUU.

@akTophl, BIUAIONIME HA CKOPOCTh XUMHUYecKol peakiuu. [Ipupona pearupyromumx
BeuiectB. Temmeparypa (3akoH Baut—TIodda). Konunenrpauus. Karanuzatopsl u
KaTajlu3: TOMO- M TETEPOreHHbI, KX MeXaHu3Mbl. DEpMEHTBI, HX CpaBHEHUE C
HEOPraHMYECKMMH KaTalu3aTopaMu. 3aBUCHUMOCTh CKOPOCTH PEAaKUUW OT MOBEPXHOCTH
CONPUKOCHOBEHMS PEATUPYIOIINX BEIIECTB.



Ob0paTumocTh XMMHYECKHX peakuui. XuMH4eckoe paBHoBecue. Ilonsatue o
XUMUYECKOM paBHOBeCHHM. PaBHOBECHBIE KOHIUEHTpAlUMH. JJMHAMUYHOCTH XUMHUYECKOTO
paBHOBecUsl. DaKTOPBI, BIUSIONIME HA CMELICHUE PABHOBECHUS: KOHLIEHTpALUs, 1aBJICHUE,
temriepatypa (npunuun Jle [llarense).

JdeMoHcTpanuu

[IpeBpaienne kpacHoro gocdopa B O€bIi; KUCIOPOa B 030H.

Mopnenu 6yraHa u u300yTaHa.

[TonyueHnne kucaopoa u3 NEPOKCUIA BOJOPOAA U BOBI; IETUIpATALIMS ITAHOJIA.
[Menouka npespauienniit P — P205 — H3PO4; cBolicTBa YKCYCHOW KHCIIOTHI; PEAKIINH,
uaymue c oOpa3oBaHMEM OCaJKa, raza M BOJbl; CBOMCTBA METAJIOB, OKUCJIEHUE
anbJerua B KUCIOTY U CIUPTA B aJIbJICTHI.

Peakuuu ropeHus; peakuud SHIOTEPMUYECKHME HA MPUMEPE PEAKIHUH PaA3JIOKEHHUS
(3TaHONA, KAaTUHUHOM CENUTphbI, OMXpomMaTa aMMOHHUSA) M DK30TEPMUYECKHE Ha MpUMEpe
peakuuii coenuHeHus (oOecuBeurBaHuE OPOMHON BO/ABI M PACTBOPA NEPMaHraHaTa KaJHsl
STUJICHOM, TallICeHUE U3BECTH U JIp.).

B3aumopneiicTBue IIMHKa € pPacTBOpPaMHM COJSIHOM M CEPHOM KHUCIOT TMPU Pa3HBIX
TEMIIEpaTypax, pa3HbIX KOHLEHTPALMIX COJISIHOW KHCIIOTBI, pa3JIOKEHUE NEpPOKCHIA
KHCIIOpoAa C ToMoulplo okcuaa mapranina (IV), karanassl cbIporo msica M ChIpOro
KapToQens.

B3anmopelicTBue IUHKA pa3InuyHON MOBEPXHOCTH (IOPOUIKA, MBUIM, TPAHYJ) C KHCIOTOM.
Monenb «KUISLIErO CIOS.

Cwmemenue paBHoBecusi B cucteme: Fe3+ + 3 CNS— «—— Fe(CNS)3; ombuieHHE KUPOB,
peaKiuu dTepUpUKaIIHH.

3aBUCUMOCTh CTENIEHU DJEKTPOJUTUYECKONW JIUCCOLUMALMU YKCYCHOM KHCIOTBI OT
paz0aBnenusi. CpaBHenue cBoictB 0,1 H pactBopoB cepHOW W CEpHHCTOW KHCIOT;
MYpPaBbUHOM M YKCYCHOM KUCJIOT; TUAPOKCHUIOB JIUTUSI, HATPUS U KaJus.

JlaGopaTopHbIie ONbITHI

[Tonyyenue kucaopoaa pa3iokKeHUEM MEPOKCHAa BOAOPOIa U (W) epMaHraHaTa Kajiusl.
Peakiuu, wmaymue c oOpa3oBaHUMEM OCajKa, ra3a WIA BOAbl IJ OPraHUYECKUX U
HEOPraHUYECKUX KHUCIIOT.

1.8. PacTBOpBI

Ilonsitue o pacrBopax. OuU3NKO-XUMHUYECKAs MNPHUPOJA PACTBOPEHUS U PACTBOPOB.
B3anmopelicTBue pacTBOPUTENE U PACTBOPEHHOI'O BEUIECTBA. PacTBOPUMOCTH BEILIECTB.
CriocoObl  BBIpaXXEHHSI KOHLIGHTpAllUd pPACTBOPOB: MaccoBasl JI0JiE PAcTBOPEHHOI'O
BelecTBa (IIPOLIEHTHAS ), MOJISIPHASI.

Teopusi 3/1eKTPOTUTHYECKOH AHCCONUANMU. MeXaHU3M JUCCOLMAIMU BEIIECTB C
pa3IMYHBIMU TUNAMH XUMHUYECKUX CBsi3eil. Bknajg pyccKUX YYEHBIX B pa3BUTHE
MPEACTABICHUNA 00 3JEKTPONIUTUYECKON Aucconuan. OCHOBHbBIE TOJOXKEHUS TEOPUHU
ANEKTPOIUTHYECKON aucconuanui. CTeneHb 3NEKTPOIUTUUYECKON IUCCOLMAluU U
dakTopsl ee 3aBUCUMOCTH. CUIIbHBIC U CPETHUE IEKTPOIUTHI.

Hucconmanuss Boabl. Bomoponssld  mokazarenb.  Cpema  BOAHBIX — PacTBOPOB
ANEKTPOIUTOB. Peakiinn oOMeHa B BOJHBIX PACTBOPAX AJICKTPOIUTOB.

I'mapoamn3 kak oOMeHHBIN mnpomecc. HeoOpaTumblii THAPOIN3 OPraHUYECKUX M
HEOPraHWYECKUX COCIMHEHUN 1 €ro 3HaY€HHE B MPAKTHYECKON JEATEIbHOCTH YEIOBEKa.



Ooparumplii ruaposaun3 coJei. CtyneHdarslii ruaponus. [IpakTuyeckoe npuMeHeHne
ruapoiza. ['maponus  opraHuyeckux — BemlecTB  (OEIKOB, JKHUPOB,  YIVIEBOJIOB,
nojauHykyieoTu10B, AT®) u ero OHonoruueckoe U mpakTuyeckoe 3HaueHue. OMblIeHUE
KUpoB. Peakius stepudukannu.

JdeMoHcTpanuu

CpaBHEHHE IEKTPONPOBOJHOCTH PACTBOPOB MIEKTPOIIUTOB.
CwMmeleHre paBHOBECUS JUCCOLMALIMY CITA0BIX KHCIIOT.

WMHuKkaToOphl 1 U3MEHEHHUE UX OKPACKHU B Pa3HBIX Cpeaax.
CepHOKHUCIBINA U (DEPMEHTATUBHBINA THAPOIIA3 YIIIEBOJIOB.

['maponus kapOoHATOB, Cyab(ATOB U CUIMKATOB LIEJIOYHBIX METAJJIOB;
JlabopaTopHbIii ONIBIT

Xapaxkrep AUCCOLMALMN PA3JINYHBIX TUAPOKCUIOB.

IIpakTHyeckoe 3aHATHE

IIpuroroBiieHre pacTBOPOB PA3IUYHBIX BUIOB KOHIEHTPALINH.

1.9. OkucINTEJIBHO-BOCCTAHOBHUTE/IbHBIEC PEAKIMHU. JJIEKTPOXUMHUYECKHE NPOLeCChI

OKHCINTEIBbHO-BOCCTAHOBHTEIbHBIE peaKkuum. Crenennb OKHCJICHUS.
BoccranoBurtenn w©  okucimrenn. OKHCIIEHHME WM BOCCTaHOBJIEHHE. BakHenmne
OKUCJIUTEIN M BOCCTAHOBUTENIHU. BOCCTAaHOBUTEIbHBIE CBONCTBA METAJIOB — MPOCTHIX
BelecTB. OKHUCIUTENBHBIE U BOCCTAHOBUTEIIBHBIE CBOWCTBA HEMETAIIIOB — MPOCTHIX

BelecTB. BoccraHoBUTEIbHBIE CBOMCTBA BEIECTB, 00pa30BAaHHBIX AJIEMEHTAMH B HU3IIICH
(oTpuuaTenbHOM)  cTeneHu  OKuUcIeHHs.  OKUCIUTENIbHbIE  CBONCTBA  BEIIECTB,
0o0pa3oBaHHBIX dJICMEHTAaMH B BBICHICH (ITOJOXKHUTEIBHON) CTEIEHH OKHCIICHHMS.
OKucIUTENbHBIE 1 BOCCTAHOBUTEIBLHBIE CBOMCTBA BEIIECTB, 00Pa30BaHHBIX YJIEMEHTAMU B
MMPOMEKYTOUYHBIX CTENEHAX OKUCIICHHUS.

Knaccupuxanus OKHCJINTEJIbHO-BOCCTAHOBHUTEJIbLHBIX peaxkumii. Peaknn
MEXKaTOMHOT'O u MEXMOJIEKYJISIPHOTO OKHCJICHUSI-BOCCTAHOBJICHHS. Peakmun
BHYTPUMOJIEKYJIIPHOT O OKHCJICHUSI-BOCCTAHOBJICHHUS. Peakmumu CaMOOKHCJICHUSI-
CaMOBOCCTAHOBJICHUS (JIUCTIPOIIOPIIMOHUPOBAHMUS). Metoabl COCTaBICHUS ypaBHEHUN
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX peakinil. MeToj sinekTpoHHOoro OanaHca. BnusiHue
Cpellbl Ha TPOTEKAHUE OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX ITPOIIECCOB.

XuMHuYecKHMe HCTOYHMKH TOKA. OJEKTPOAHBIE MOTEHIMANbl. PsAx cTaHIapTHBIX
AJIEKTPOJIHBIX  TMOTCHIIMAJIOB  (DJEKTPOXUMUUYECKUM psifi HANPsOKEHUW  METaJlIoB).
["anibBaHUYECKUE AJIEMEHTHl M MPHUHIUIBEI MX paboThl. CocTaBiIeHHE TajlbBaHUYECKHUX
sanemMeHTOB. (OOpa3oBaHHWE TajJbBaHUYECKUX TMap TMPU XHUMHYECKHUX MpOIeccax.
['anpBaHWMYECKHE DJIEMEHTHI, IPUMEHSIEMbIE B JKM3HU: CBHUHIIOBAS AaKKYMYJISTOPHAs
OaTapesi, HUKeJIb-KaJMHEBbIe 0aTapeu, TOIUTMBHBIC AJIEMEHTHI.

DJIeKTPOJIM3 PACIUVIAaBOB M  BOJHBLIX PacTBOPOB 3JeKTPOJUTOB. Ilporieccsl,
MPOUCXOSIINE HA KAaTOJA€ M aHOJe. YPaBHEHUS DJJIEKTPOXMMHYECKUX IPOIECCOB.
DIIEKTPONN3 BOAHBIX PACTBOPOB C HMHEPTHBIMHU JJIEKTPOJAMHU. IJEKTPOJIU3 BOIHBIX
PacTBOPOB C PACTBOPUMBIMH dJIeKTpoaaMu. [IpakTuueckoe mMpuMEeHEHUE JICKTPOIU3a.
JlemoHcTpaLUu
BoccranoBiieHue guxpomMara Kajausi IUHKOM.

Boccranosnenue oxcuna menu (II) yriem u Bogopoaom.
BoccranoBienue nuxpoMara Kajiusi STUIOBBIM CIIUPTOM.
OxucnuTeabHbIC CBOMCTBA Q30THOM KHUCIIOTEHL.



OkucnuTeNbHbIE CBOMCTBA IUXpOMATA KaJIusl.

["atbBaHUYECKHUE DIIEMEHTHI U OaTapeiKH.

OnekTponu3 pactBopa xiopuaa meau (II).

JlaGopaTopHbIe ONBITHI

B3aumopelnicTBue METayuioB ¢ HEMETALUIAMU, @ TAKXKE C PACTBOPAMU COJIEM U pACTBOPAMU
KHUCJIOT.

B3aumopelictBrue cepHOM M a30THOM KUCJIOT C MEABIO.

OkucnuTenbHbIE CBOMCTBA MIEpMaHTraHaTa KaJlis B Pa3JIMYHbIX CPEax.

1.10. Knaccudgukanus semects. [IpocTbie BenecTBa

Knaccnpukanus Heopranmyeckux BewiecrB. [IpocTteie U ClOXKHBIE BELIECTBA.
Oxkcuppl, ux kinaccudukanus. ['uapokcuapl (OCHOBaHUS, KUCIOPOICOAEPKAIINE KUCIOTHI,
ampotepupie  tumpokcuabl). Kucnorel, wux knaccudukarmsa.  OcHoBaHUS, WX
kinaccudukanus. Conu cpeaHue, KUciable, OCHOOBHBIE U KOMIUIEKCHBIE.

Metansl. [lonoxeHue METAIIIOB B IEPUOINYECKON CHCTEME U OCOOEHHOCTH CTPOEHUS
ux aromoB. [IpocTeie BemiecTBa — METAJUIBL: CTPOEHUE KPUCTAJUIOB M METAJUIMYECKas
XxuMudeckasi cBsa3b. OOmme (u3ndeckue CBOMCTBAa METAJIOB U WX BOCCTAHOBUTEIBHBIC
CBOMCTBA: B3aUMOJECHUCTBUE C HEMETAJIaMU (KUCJIOPOJAOM, TrajJoreHamu, CEpoil, a30Tom,
BOJIOPOJIOM), BOJOW, KHCJIOTaMH, pPacTBOpAMU COJiel, OpPraHHMYECKUMHU BEIllleCTBaMU
(cnmupramu, TajoreHaidkaHamu, (EHOJIOM, KUCTOTamMu), IenoyaMu. OKCUIBI |
TUJPOKCHUJIBI METAJIOB. 3aBUCUMOCTh CBOMCTB ATUX COCAUHEHUN OT CTEIICHEW OKHUCIICHUS
METAJUIOB. 3HAYEHHUE METAJIJIOB B IPUPOJIE U )KU3HU OPTaHU3MOB.

Koppo3us METaJlVI0B. ITonsaTue KOPPO3UH. XuMH4YeCcKast KOppO3usl.
DnekTpoxuMuueckas Koppo3us. CrnocoObl 3alUTHl METAIIOB OT KOPPO3UH.

OOuue crmoco0bI MoJyYeHUuss MeTaioB. Meramisl B npupone. Merauryprust u ee
BHUIIBI: MHUPO-, TUAPO- MU DIEKTPOMETALTYPrusl. DJIEKTPOJIU3 pPacIUiaBOB U PACTBOPOB
COEAMHEHUN METAJJIOB U €r0 NPaKTUYECKOE 3HAUCHUE.

Hemeranawbl. Ilomoxenne HemeramwioB B llepmogmdeckoit cucteme, OCOOECHHOCTH
CTPOEHUS X aTOMOB. DJIEKTPOOTPULIATENBLHOCTD.

brnaropoansie ras3pl. DJEKTPOHHOE CTPOCHHE AaTOMOB OJIarOPOJHBIX Ta30B U

O0COOEHHOCTH UX XMMHYECKUX U (PU3NUecKuX CBOMCTB. HeMeTasuibl — mpocThie BEllecTBa.
NX aroMHOE W MOJEKYJSIpHOE CTpoeHue Hux. Ajmorponus. XUMHYECKHE CBOWCTBA
HeMeTaJuIoB. OKUCIUTENbHBIE CBOWCTBA: B3aUMOAEHCTBUE C MeETaulaMHu, BOIOPOIOM,
MEHEE 3JIEKTPOOTPULATEIbHBIMA HEMETAUIAMU, HEKOTOPBIMHU CJIOKHBIMH BEIIECTBAMMU.
BoccranoBuTenbHBIE CBOWCTBA HEMETAUIOB B PEAKIHUSIX C (PTOPOM, KHUCIOPOIOM,
CJIOKHBIMH BEIIECTBAMU — OKUCIUTENSIMU (a30THON U CEPHON KUCIOTaMU U JIp.).
JlemoHcTpaLUu
Komnexmus «Knaccudukaruss HEOPraHMYECKUX BEIIECTB» W 00pasibl NpeaCTaBUTENEH
kinaccoB. Komnekuus  «Knaccudukanusi OpraHMY4ecKMX BELIECTB» U 00paslbl
IIPEACTABUTENIEH KIAaCCOB. MOIENN KPUCTATUIMYECKUX PEMIETOK METAJIIOB.
Komnekiusi MeTamioB ¢ pa3HbIMU (U3HMUECKUMHU CBOMCTBaMH. BzaumojencTBue JUTHSA,
HaTpHsi, MarHusi M JeJe3a C KUCIOPOAOM; HIECJTOYHBIX METAJJIOB C BOJAOW, CIUPTaMH,
(dbeHoJIOM; IIMHKA C pacTBOPAMU COJISTHOM M CEPHOM KHCIIOT; HATPHUS C CEPOM; aTIOMHUHHUS C
M0JI0M; JKeJie3a C paCTBOPOM MEIHOI'0 Kymnopoca; allOMHHUS C PACTBOPOM €JIKOTO HaTpa.
Oxkcubl ¥ ruipokcuasl xpoma. Kopposus MeTamioB B 3aBUCUMOCTH OT YCIOBHN. 3aniura
METaJJIOB OT KOPPO3UU: 00pasiibl «HEPIKABEEK», 3AIIIUTHBIX MOKPbITUH. Komekius py.



DJIEKTPOJIM3 PacTBOPOB cosiell. Mojenu KpUCTAUIMYECKUX PEHIeTOK Hoja, anamasa,
rpadura. Anmnorporus Gocdopa, cepbl, KUCIOPOA.

B3anmopelicTBue BOIOpOia C KUCIOPOAOM; CYPbMBI C XJIOPOM; HATpUs C MOJOM; XJI0pa C
pacTBOpoM OpoMHJla Kajiusi; XJOPHOW U CEpPOBOJOPOAHOW BOJIbI; OOECIBEUMBAHUE
OpOMHO¥ BOJIBI STUIICHOM HJIH all€TUIICHOM.

JlaGopaTopHbIe ONBITHI

OznakomiieHHEe ¢ OOpas3laMyd MPEACTaBUTENCH KIAaCCOB HEOPTaHWYECKHX BEIECTB.
O3zHakomiieHHe ¢ 00pa3iamMu NpeCTaBUTENIEH KJIACCOB OPTaHMUECKUX BEIECTB.
O3HaKOMJIEHHE C KOJUIEKIIUEH PY/.

[Tony4yeHnue Kuciopoaa u ero CBOMCTBA.

[Tosmyuenue Bogopoaa U €ero CBOMCTBA.

[Tony4yeHne mIacTH4ecKon cepbl, XAMHUYECKUE CBOWCTBA CEPBI.

B3anmopelicTBue METAIIJIOB C PaCTBOPaMU KUCIIOT U COJIEH.

CaoiicTBa yrii: aicOpOIMOHHBIE, BOCCTAHOBUTEIIbHBIE.

B3aumonenicTBre IUHKA WA ATIOMUAHUSA C PACTBOPAMH KUCJIOT U IIECIOYEH.

OkpanvBaHue MJIAMEHH KaTUOHAMH IIEJIOYHBIX U MIETOYHO3EMETbHBIX METAJIOB.

1.11. OcHOBHBIE KJIACCHI HEOPTAHNYECKUX U OPTaHUYeCKUX COeIMHEeHHU I

Boxopoanbie coequmHeHusi HemeTaswioB. llomydeHne amMmmuaka W XJIOPOBOJIOPOJA
CHUHTE30M M KOCBEHHO. du3nueckue cBocTBa. OTHOMIEHHE K BOAE: KUCIOTHO-OCHOBHBIE
CBOMCTBA.

Oxkcuabl ®W  aHTWAPMABI  KapOOHOBBIX  KHcJI0T. HeconeoOpasywmue u
coneobpasyromue okcuabsl. KucimorHeie okcuapl, X cBorcTBa. OCHOBOHBIE OKCHIIBI, MX
cBOMCTBa. AMGOTEpPHBIE OKCUJIBI, UX CBOMCTBA. 3aBUCUMOCTb CBOMCTB OKCHJ/IOB METAJJIOB
OT CTENEHU OKHUCIEHUs. AHTUAPUABI KapOOHOBBIX KHUCIOT KaK aHAJIOTU KHUCIOTHBIX
OKCHJIOB.

Kucaorsl opranuvyeckue u Heopranm4yeckme. Kuciaorel B CBE€Te TEOpuUU
ANEKTPOJUTUYECKON Jucconuannu. KHCIOTBI B CBET€ MPOTOIMTUYECKOM TEOPUH.
Knaccudukaiys opraHMd4ecKux W HEOPraHMYEeCKUX KHUCIOT. OOIue CBONCTBA KHUCIIOT:
B3aMMOJICMCTBUE OPTaHUYECKUX U HEOPraHMYECKUX KUCIOT C METAJIaMU, OCHOOBHBIMU U
aM(pOTEpHBIMUA OKCHJIAaMUA M TUIPOKCUIAMH, COJSIMHU, OOpa30BaHHE CIOXKHBIX 3(UPOB.
OcoO6eHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KHUCIIOT.

OcHoBaHusI OpraHuveckue M Heopranumdyeckue. OCHOBaHHMSI B CBETE€ TEOPUHU
ANEKTPOIIUTHUECKOM aucconannu. OCHOBaHUSI B CBETE€ IPOTOJUTHYECKON TEOPUHU.
Knaccuduxkarus opraHndeckux M HEOPTraHUYECKUX OCHOBAHWH. XHWMHUYECKHE CBOMCTBA
menoyed W HEpacTBOPUMBIX OCHOBaHHMM. CBoHCTBa OECKHUCIOPOJIHBIX OCHOBAaHMM:
aMMHMaKka ¥ aMMHOB. B3auMHO€ BIMsSIHUE aTOMOB B MOJIEKYJIE€ aHWIMHA.

AM@oTepHble OpraHuYecKue M HeOpraHuvyeckue coequHeHusi. AmoTepHbIS
OCHOBaHMsSI B CBETE MPOTOIUTHUECKON Teopuu. AMGPOTEPHOCTh OKCHIOB U THAPOKCUIOB
MEPEXOAHBIX METAUIOB: B3aUMOICCTBUE C KUCIOTAMH U IIETOYAMMU.

Comm. Knaccudukanus u XxumMudeckue cBoricTBa cojieid. OcoOCHHOCTH CBOMCTB cojiel
OPTraHUYECKUX U HEOPTraHUYECKUX KUCIIOT.

I'eneTnyeckasi CBA3b MEKAY KJIACCAMH OPraHUYeCKHX M HEOPraHUYeCKHX
coennHenmnid. [IoHATHE O TEHETUYECKOM CBSI3U U T€HETUYECKUX PAJAX B HEOPraHUYECKOU
U OpraHnyeckoil xumuu. ['eHeTndeckue psaabl MeTania (Ha mpuMepe KalblUs U jKele3a),



HeMeTauia (cepbl M KpeMHUS), MEePEXOJHOro 3eMeHTa (IMHKa). ['eHeTnyeckue psiabl U
TF€HETUYEeCKas CBSI3b B OPraHU4YeCcKo XuMUK. ENMHCTBO Mupa BEUIECTB.
JdemoHcTpanuu
Konnekium KUucIoTHBIX, OCHOBHBIX U aM(DOTEPHBIX OKCUIOB, IEMOHCTpAIMs UX CBOMCTB.
B3aumoneiicTBie KOHIIEHTPUPOBAHHBIX a30THOM U CEPHON KHCIIOT, a TAK)KE pa30aBlIeHHON
a30THOM KHCJIOThI C MEbIO.
Peakuus «cepeOpsiHOrO 3epKana» ik MypaBbUHON KUCIOTHI.
BzaumoneiicTBue pactBopa THUIPOKCHAA HATPUS C KUCIOTHBIMU OKCHJAMHU (OKCHIOM
dbocdopa (V)), amdpoTrepHbIMU THAPOKCUAAMU (TUIPOKCUIOM ILHMHKA). B3zaumoneiicTBue
aMMHAKa C XJIOPOBOJAOPOAOM U BOJOW. AHAIOTMYHO JIJI1 METHJIaMUHA
B3anmopelicTBue aMMHOKHUCIOT € KUCJIOTaMH M 1ienodyaMu. OCyIecTBIEHUE MTEPEXOIOB:
Ca — CaO — Ca3(PO4)2 — Ca(OH)2 P — P205 — H3PO4 Cu — CuO — CuSO4 —
Cu(OH)2 — CuO — Cu C2H50H — C2H4 — C2H4Br2
JlaGopaTopHbIe ONBITHI
ITony4yeHne u CBOKWCTBA YIJIEKHCIIOrO rasa.
CgoiicTBa COJISIHOM, cepHOM (pa30aBiieHHOW) W YKCYCHOM KHUCIOT. BzaumoneicTBue
ruIpokcuaa Hatpus ¢ comsimu (cynbdarom menu (11) u xmopugom amMmmoHus).
Pa3znoxeHne ruipokcuia Meu.
[Tonyuenue u ampoTepHbIE CBONCTBA THIPOKCU/IA ATTFOMUHUS.
ITony4yeHune )KeCTKOU BOABI U U3yUEHUE €€ CBOMCTB.
YcTpaHeHrne BPEMEHHOM U IIOCTOSSHHOM )KECTKOCTH.
IIpakTH4yeckue 3aHATUS
[TonydeHnne XJI0pOBOJOPO/IAa U CONSTHOM KHCIIOThI, UX CBOMCTBA.
Ilonydyenne ammuaka, ero CBOMCTBaA.
1.12. XuMus 3j1eMeHTOB
S-DJE€MEHTBI

Bopopoa. /[BoiCTBEHHOE MOJOKEHUE BOJIOPOJA B MEPUOIUYECKON cUcTeME. M30TOmbI
Bogopoxaa. Tsokenas Bojga. OKUCIUTENBHBIE U BOCCTAHOBUTENBHBIE CBOMCTBA BOAOPOAA,
€ro MOJIYy4YEeHUE U IPUMEHEHHE. Poiib Bogopoaa B )KHUBOW U HEXKUBOU npupone. Boaa. Ponb
BOJBl KaK  cpenooOpas3yrlollero  BellecTBa  KIETKU.  OKOJIOTMYECKUE  aCIEKThI
BOZ[OTIOJIb30BAHUS.

dunemenThl IA-rpynnsl. Illenounsie metamibl. OOmas XapakTepUCTHKA IIEIOYHBIX
METaJJIOB Ha OCHOBaHUM TMOJOXKEHUs B Ilepuoamyeckoid cHCTEME 3JIEMEHTOB
J.M.MenneneeBa u ctpoeHus: aromoB. [lonyuenue, puznueckue 1 XUMUYECKHE CBOMCTBA
HIEJIOYHBIX METAJJIOB. KaTHOHBI IIETOYHBIX METAUIOB KaK BaKHEWIIAs XHUMHUYECKas
dbopma UX CyIIECTBOBAHUS, PEryJSTUBHAs pPOJIb KAaTHOHOB KaJHWsl W HATpUsl B >KUBOU
kierke. [[puponnHbie coenuHEHUsT HATPUS U Kajvs, X 3HAYCHUE.

duemenTbl ITA-rpynmnbi. OOmiasi xapakTepuCTHKa HICIOYHO3EMENBHBIX METAIOB U
MarHvsi Ha OCHOBaHMM TONOkeHus B llepuognueckoir cuCTEME  BIIEMEHTOB
J.U.MenneneeBa u ctpoeHuss atomoB. Kanpiuii, ero mojydeHue, ¢GU3HYECKHE W
XUMHUYECKUE CBOMCTBA. BaxkHellme cCoOeIMHEHNs KalblUs, UX 3HAYEHUE U NIPHUMEHECHHUE.
Kanpuuii B mpupose, ero 6uogorunyeckas polib.
p-DJIEMEHTBI

AJIloMMHMA. XapaKTepUCTHKA AJIFOMUHUS HA OCHOBAaHWHU MOJI0KeHus B [lepnonnueckon
cucteme sneMmentoB JI.M.MenneneeBa u crpoenus aroma. llomydenue, usmyeckue u



XUMHUYECKUE CBOMCTBA allOMUHUS. BaxkHeilue coequHEHUs aJlOMUHMS, UX CBOWCTBA,
3HAYEHUE U npuMeHeHue. [[pupoaHpie coeAMHEHUS aTFOMUHUSL.

Yraepon u kpemuuii. OOmas XapakTepuCTHKa HAa OCHOBAHMM WX TMIOJIOXKEHUS B
ITepunonnueckoit cucreme J[.M.MenneneeBa um crtpoenusi aroma. lIpocTeie Bemniectna,
oOpa3oBaHHbIE 3TUMH djeMeHTaMu. OKCHIBI W THUAPOKCHUIBI yIJiepoAa U KPEMHHS.
Baxkneimme cou yroibHOM U KpEMHHUEBOM KUCIOT. CHIIMKaTHAs POMBIIUIEHHOCTD.

lagorensl. OOmiasi xXapakTepUCTHKA TajJOr€HOB HA OCHOBAHUU HUX TIOJIOXKEHHS B
ITepuoguueckoiut cucreme 3nneMeHToB [.M.MenaeneeBa u cTpoeHus: aTOMOB. ['aJloreHbr —
MPOCTHIE BEIIECTBA: CTPOCHUE MOJIEKYJ, XUMHUYECKHE CBOMCTBA, IIOJIYyYCHUE WU
IIpUMEHEHUE. BaxHeWmne CcoequHEHUsT TajJoreHOB, WX CBOMCTBA, 3HAYCHHE U
npuMeHeHue. ['aorensl B ipupoae. buomornyeckas posib rajJoreHos.

Xaabkorenbl. O0Ias XapakKTepUCTUKA XAJIBKOTCHOB HA OCHOBAHUM WX TIOJIOXKCHHS B
[Tepuoguueckoit cucreme aieMeHToB [[.M.MenneneeBa u ctpoeHnsi aTOMOB. XaJlbKOT€HbI
— mpocThie BemecTBa. Amutorpornus. CTpoeHHEe MOJICKYJT aJUIOTPOITHBIX MOAU(MUKAIIIN 1
UX CBOMCTBA. [lonydyeHue u npuMeHeHrne KUCiaopoia U cepbl. XalabKOIr€HbI B IPUPOJE, UX
OuoJoruuecKast posb.

duemenTbl VA-rpynnbl. OOmas XapakTepuUCTHUKa 3JIEMEHTOB JTOW TpYIIbI Ha
OCHOBaHMM MX noyiokeHus: B Ilepumoamueckoit cucreme anemeHtoB J.M.Menneneea u
cTpoeHusi aToMOB. CTpOoeHHE MOJIEKYJIBI a30Ta U aJUIOTPOIHbIX Moaudukanuii ¢pocdopa,
ux (usnueckne W XUMHUYECKHE CBOMCTBAa. BomopojHbie coequHEHUs 3JIEMEHTOB VA-
rpynnsl. Okcuabl a3ota u pocdopa, COOTBETCTBYIOLUIUE UM KUCIOTHI. COIM 3TUX KUCIOT.
CBolicTBa KHCIOPOAHBIX COeAMHEHUH a3ora u (ocdopa, ux 3HAUYEHHE W MPUMEHEHUE.
A3zot u docdop B npupoje, uX OroJoruueckas poiib.

duemenTbl IVA-rpymmnbl. OOmias XxapakTepHCTHKA 3JIEMEHTOB ASTOM TIpynmnbl Ha
OCHOBaHMM MX moyiokeHus: B Ilepumognueckoit cucreme snemeHToB Jl.M.MeHnneneeBa u
CTPOCHHSI aTOMOB. YTJepoJ U ero amiorponus. CBOMCTBAa aLIOTPOMHBIX MOJUDUKAIIHIMA
yriiepoja, ux 3HaueHue U npumeHeHne. OKCUIbl U TUAPOKCUIBI YTIEPOoia U KPEMHUS, UX
xuMuueckue cBoiicTBa. Coiu yrojilbHOM W KPEMHHMEBBIX KHUCJIOT, WX 3HAYEHUE U
npumenenue. [Ipuponoobpa3zytomas ponb yriaepoja s )KUBOW M KPEMHHUS ISl HEXKUBON
MIPUPOABI.
d-DnemeHThI
OcobGennoctu ctpoenusi atroMoB d-smementoB (IB-VIIIB-rpynm). Mens, muHK, Xpowm,
’KeJle30, MapraHell Kak MpPOCThIE BellecTBa, UX (U3MUECKHME U XUMHUYECKHUE CBOMCTBA.
Haxoxxnenue 3TUX METaIOB B NPUPOJE, WX moiydeHue u 3Hadenwe. CoemuHenus d-
AJIEMEHTOB C PA3JIMYHBIMU CTENECHSIMU OKHUCICHHs. XapaKTep OKCHUIOB U TUAPOKCHUIOB
ATUX 3JIEMEHTOB B 3aBUCHUMOCTH OT CTEINIEHU OKUCJICHHS METaJLIA.

JdeMoHCTpanuu
Komiekiuu mpocThiX BEHIECTB, 0OpPa30BaHHBIX JJIEMEHTAMH Pa3IMYHBIX SJIEKTPOHHBIX
CEMEMCTB.

Konnekuun MuHEpaaoB U TOPHBIX HOPOJI.

[Tonyuenue amaoTpOINHBIX MoaUdUKAIUKA KUCIopoaa, cepbl, (ocdopa. Xumuueckue
CBOMCTBa BOIOPO/Ia, KHCIOpOa, cephl, pocdopa, raJoreHoB, yrieposa.

Okcuzpl cepbl, a30Ta, yriaepoja, *ejne3a, MapraHia, MEIU C Pa3IMYHbIMU CTENEHSMHU
OKHCJICHHUS, UX CBOMCTBA.



I'mapokcunbl cepel, XpoMa, Mapraiia, >kejie3a, MeJid, aJlOMUHUS U [IUHKA, UX MOJYYEHUE
Y XMMHUYECKUE CBOMCTBA.
JlaGopaTopHbIe ONBITHI
N3ydeHne CBOMCTB MPOCTHIX BEUIECTB U COCANHEHUH S-3JIEMEHTOB.
N3ydeHne cBOMCTB ITPOCTHIX BEIIECTB U COCTMHEHNUM P-3JIEMEHTOB.
N3ydyeHnue CBOMCTB MPOCTHIX BEIIECTB U COEAMHEHUI d-371€MEHTOB.
IIpakTHyeckue 3aHATHS
[TonyuyeHne ruIpOKCHUIOB aIFOMUHUS M LIMHKA; HCClenoBaHue ux cBoMcTB. [lonydyenue u
HCCIIEIOBAaHUE CBOMCTB OKCHJIOB CEpbl, yriaepona, pocdopa.
1.13. XuMus B KM3HHM 001€CTBA

XuMHUsT M NPOM3BOACTBO. XUMHUYECKAs MPOMBIIUICHHOCTh M  XHMHUYECKUE
texHosnoruud. Cplppe JISI XMMHUYECKON MPOMBIINUIEHHOCTH. Boga B XuMmuueckou
OPOMBILIJIEHHOCTA. JHEpPrusi sl XMMHUYECKOTO NPOU3BOACTBA. HaydHble NPUHIUIIBI
XUMUYECKOTr0 TPOM3BOJCTBA. 3allldTa OKPYXAIOIIeH cpelbl W OXpaHa TpyAa MOpH
XUMUYECKOM MPOU3BOACTBE. OCHOBHBIE CTAIMM XUMHUYECKOTO MPOn3BoicTBa. CpaBHEHUE
MPOU3BOJCTBA AaMMHUAKa U METAHOJA.

Xumus B CeJIbCKOM X03siiicTBe. XMMHU3ALHUS CEIbCKOr0 XO35IMCTBA U €€ HANPABIICHUS.
Pactenuss u 1ouBa, TOYBEHHBIA TMOIJIOMIAIOIIUMN KOMIUIEKC. YJA0OpeHHUS U UX
kinaccudukanusa.  XHUMHUYECKHME  CpelICcTBa  3alluThl  pacTeHuid.  OTpuuaTenbHbIE
MOCJIE/ICTBUS MPUMEHEHUS MECTUIIMIOB U O0ph0a ¢ HUMH. XUMH3aIlKs )KUBOTHOBOJICTBA.

XumMuss W IKOJOrus. XHUMHUYECKOE 3arpsi3HEHHE OKpyKawomen cpenbl. OxpaHa
ruapocheppl  OT XUMHUYECKOTo 3arpsizHeHus. OxpaHa TOYBBI OT XUMHUYECKOTO
3arpsisHeHus. OxpaHa aTMocepbl OT XMMHUYECKOro 3arpsisHeHus. Oxpana Quopsl u
(hayHbI OT XUMHUYECKOTO 3arpsi3HCHUs. BUOTEXHOJIOT Ul U TeHHAs UHXKEHEPUS.

XuMus ¥ MOBCEIHEBHAA KU3Hb Yea0BeKa. /lomamHss anreka. Moromme U YucTsime
cpenctBa. CpencrBa O0pbObI ¢ OBITOBBIMH HaceKOMbIMH. CpeAcTBa JUYHOW TUTHEHBI U
KOCMETUKHA. XHUMHUS M MHIIA. MAapKHpPOBKH YNAKOBOK IIHIIEBBIX W TUTMEHWYECKUX
MPOAYKTOB U YMEHHUE UX YUTATh. JKOJIOTUS KWIHNIIA. XUMHUS U T€HETHKA YEIOBEKA.
JlemoHcTpanuu
Mopenu nponu3BOACTBa CEPHOU KHCIIOTHI 1 aMMHUAKa.

Komnnekuus ynoOpeHuii v necTUIUIO0B.

OO0pa3siiel cpefCTB OBITOBOM XUMUHU U JICKAPCTBEHHBIX MPENapaToB.

IIpakTHyeckue 3aHATUSA

O3HakOMIJICHHE C KOJJIEKIMEH yIOOpeHU U TIECTUILIUOB.

O3zHakomiieHHe ¢ 00pa3iamMu CpeJCTB OBITOBOM XMMHH U JIEKAPCTBEHHBIX MPENapaToB
2. Opranuyeckasi XuMus

2.1. IIpeameT opranuveckoid xumMuu. Teopusi CTpOeHUs1 OPraHUYeCKUX COeTUHEHUM

I[Ipeamer opranuyveckoii xumum. IloHsTe 00 oOpraHM4eckOM BeEIIECTBE W
OpraHMYecKOM XuMuHW. KpaTkuii OYepK HCTOPUM Pa3BUTUA OPraHUYECKOW XHMMH.
Buranusm u ero kpymenue. OCOOEHHOCTH CTPOCHHS OPTraHUYECKUX COCIUHEHUH.
Kpyrosopor yriepona B mpupoe.

Teopusi crpoenusi opranmveckux coeaumHeHuii A.M.BytaepoBa. Ilpennoceuiku
co3faHus Teopun crpoeHusa. OCHOBHBIE MOJIOXKEHUSI Teopun crpoeHust A.M.byraeposa.
XUMUYECKOEe CTPOCHHE M CBOMCTBA OpraHM4YecKkux BemiecTB. llonsTne 00 m3oMepuwu.



CnocoObl 0TOOpaXkeHHs] CTPOEHHUs MOJEKYJbl ((popmyibl, Monaenn). 3HAUEHHE TEOpUHU
A.M.bytiiepoBa Jijisi pa3BUTUS OPTAaHUYECKON XMMUU U XUMHUUYECKUX MPOTHO30B.

Crtpoenne aroma yriiepojaa. DJIEKTPOHHOE OOJaKo W OpOuTadb, S- U P-OpOUTAIH.
DNeKTpOHHbIE U 3IEKTPOHHO-Tpaduueckue (opMysabl aroMa yriepoja B OCHOBHOM U
BO30YKIEHHOM cocTosiHUsX. KoBajeHTHass xumuueckas CBSi3b U €€ KiacCupuKauus Mo
crocoOy mepekpbhIiBaHus opOutanen (6- u m-cBsazu). [lonstue rubpunuzanuu. Paznuynbie
TUIBI THOpUAN3AUHN U (OpMa aTOMHBIX OpOUTasel, B3AUMHOE OTTAJIKUBaHHE THOPUTHBIX
opOUTaNiell U UX PACIOI0KEHHUE B MPOCTPAHCTBE B COOTBETCTBUUA C MUHUMYMOM SHEPTHUU.
['eomerpusi MoyeKysl BeWIECTB, OOpPa30BaHHBIX AaTOMaMM YIJIEpOJa B Pa3IMYHBIX
COCTOSIHUSIX THOPUIU3ALIHH.

Kinaccupukanusa opranmveckux coeaumHenuil. Krnaccudukanus opraHuyeckux
BEIIECTB B 3aBUCHMOCTH OT CTPOCHHS yriaepojHoi memnu. [loHsTre ¢GyHKIIMOHAIBHOU
rpynnsl. Kimaccudukanus opraHnyeckux BEUIECTB MO TUITY (DYHKIIMOHAIBLHOM TPYIIbI.

OCHOBBI HOMEHKJIATYPBI OPraHMYEeCKHX BellecTB. TpUBHAIBHBIE HA3BAHUSA.
PanyonanbHasi HOMEHKJIaTypa Kak npenamiectBeHHuna HomeHkiarypel [UPAC.
Homenknarypa  IUPAC: npunnunsl  oOpa3oBaHMsl  Ha3BaHWM,  CTApUIMHCTBO
GyHKIIMOHANBHBIX Tpymi, HUX oOo3HaueHWe B mpedukcax u cydpduxkcax Ha3BaHHMA
OpraHUYECKUX BEUIECTB.

THunel XUMHYECKUX CBs3ell B OPraHMYeCKHX COCMHEHHUSX M CIOCO0BI MX pa3pbiBa.
Knaccuduxanus KoBaJIEHTHBIX CBA3EH IO AJIEKTPOOTPUIIATEIIBHOCTH CBSI3aHHBIX aTOMOB,
crnoco0y TMepeKphiBaHusl OpOuTaneil, KpaTHOCTH, MeXaHu3My oOpa3oBaHus. CBA3b
IIPUPOJBI XUMHUYECKOW CBSA3M C THUIIOM KPHUCTAJUIMYECKOM PEIIETKH BEIIECTBA M €r0
(bu3HUeCKUMHU CBOMCTBaMH. Pa3phiB XMMHYECKOW CBSI3M KakK TMpoliecc, OOpaTHBIN ee
oOpa3oBaHHI0. ['OMONIUTHYECKHII W  TETepONMTHYECKH  pa3pbIBbl  CBSI3EH, HUX
COIIOCTaBJIEHUE C OOMEHHBIM M JJOHOPHO-aKLENTOPHBIM MEXaHW3MaMH UX 00pa3oBaHUs.
[TonsiTe cBOOOIHOTO pauKaia, HyKI€OPUIbHON U ANEKTPOPUILHON YaCTHUIIBI.

Knaccndukanus peakuuii B oprannuyeckoil xuMum. [lonsatue o Tunax nu MmexaHnsMax
peakuuii B opranmdyeckod xumuu. CyOctpar u peareHT. Knaccudukaimus peakuuil mo
U3MEHEHUI0 B CTPYKType cyOcTpata (IpUCOEAMHEHUE, OTIIEIUIEHUE, 3aMelleHuE,
M30MEepHU3alusi) U THUITYy peareHra (pajaukajibHble, HYKI€O(QUIbHBIE, JIEKTPOPUIbHBIC).
Peakuuu npucoenunenus (AN, AE), snumunupoBanus (E), 3amemenus (SR, SN, SE),
n3omMepu3aund. Pa3sHOBHUIHOCTM  peakiuid  KaXJAOoro THMA: TUAPUPOBAHHE U
JNErUIPUPOBAHNE, TAJIOTEHUPOBAHNUE U JETATIOT€HUPOBAHUE, THIPATALINS U ACTUAPATALINS,
TUAPOTraJOr€HUPOBAHUE " JNEruApOraJoreHUpPOBaHMUE, ITOJIMMEPHU3ALINS "
NOJIMKOHICH Calus, neperpynnupoBka. OCOOEHHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
pEAKIMKA B OPraHUYECKON XUMUH.

CoBpeMeHHbBIE NPeICTaABJIEeHHA 0 XMMHUYECKOM CTPOEHMH OPraHW4YeCKUX BellecTB.
OcHOBHbIE HampaBieHUsi pa3BuTud Teopun crpoeHus A.M.byrneposa. M3omepus
OpPraHWYECKUX BEUIECTB U €€ BUAbL. CTPYKTypHAsi H30MEPHs: MEKKIIACCOBAs!, YTIEPOIHOIO
CKeJIeTa, IMOJIOKEHHUsI KpaTHOM CBsi3M M (GyHKUMOHANBHOW Tpymibl. [IpocTpancTBeHHas
M30MEpHs: TeOMEeTpUYecKass M onTtudeckas. lloHsThe acumMMeTpuyeckoro ueHTpa.
buonornueckoe 3HaYE€HHE ONTUYECKOM U30MEpUU. B3auMHOE BIMSHME aTOMOB B
MOJIEKYJIaX OpraHUYECKUX BEIIECTB. DIEKTPOHHBIE 3PPEKTH ATOMOB M ATOMHBIX T'PYIII B
opranuyeckux mMojekynax. MaaykunoHasit 3h(eKT, moToKUTENbHBIN U OTPUIIATENbHBIH,



ero ocobeHHoctu. Me3omepHbiii 3hdexT (3hdexT compsikeHus), ero 0CoOEHHOCTH.
JdeMoHCTpanuu

Komnekiuu opranudeckux BemiecTB (B TOM YHCIE JIGKAPCTBEHHBIX IMPENaparTos,
Kpacuteneil), MaTepuajioB (MPUPOJHBIX M CHHTETHUYECKHX KaydyKoB, IUIacTMacc U
BOJIOKOH) M U3JIETIUI U3 HUX (HUTEH, TKaHEH, OTJEI0UYHbIX MAaTEPUAJIOB).

Mopenu monexkyn CH4, C2H4, C2H2, C6H6, CH30H — mapoctep>KHeBbI€ 1 OO BEMHBIE.
Mopnenu oTTaTKUBaHUS THOPUIHBIX OPOUTANICH C TIOMOIIBIO BO3YIIHBIX IIAPOB.
B3anmopelictBue HaTpusi ¢ 3TaHOJIOM M OTCYTCTBHUE B3aUMOZECHCTBHS C JUAITHIOBBIM
aupom.

OnbITHl, MOATBEPKIAIOMINE HAMHYKUE ()YHKIIMOHATIBHBIX TPYII Y COSIUHEHUN Pa3IMYHBIX
KJIACCOB.

JlaGopaTopHblii ONIBIT

N3roroBinenne mMozened MOJEKyJl —IpPEACTAaBUTENEH PA3IMUHBIX KJIACCOB OPraHUYECKUX
COCTMHEHNU.

IIpakTuyeckue 3aHATHS.

OOnHapyxeHue yriepoja M BOJIOpPOJAa B OpraHMYecKkoM coeauHeHun. OOHapyx eHue
rasoreHoB (rpo6a belnbinTeiina).
2.2. IlpeaesbHbIE YIJIEBOAOPOABI

I'omosornyecknii psaag  anka”oB. Ilonsatue 00 yrimeBogoponax. OcoOeHHOCTH
CTPOECHMSI TMPEIEIbHBIX YIIE€BOJOPOJAOB. AJIKaHbl Kak NPEACTAaBUTENN MPEIeIbHBIX
YTIE€BOAOPO/IOB. DJNEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHHUE MOJEKYJIbl METaHa U
ApYTUX alKaHOB. [omomormueckwii psjg w wu3oMepus mnapaduHoB. HopmanpHoe u
Pa3BETBICHHOE CTPOECHHUE YyriiepoaHoi nenu. HoMmeHknaTypa ajkaHOB M aJKWIbHBIX
3amectutenen. Gu3ndeckre CBOMCTBA AIKAHOB. AJIKaHbI B IPUPOJIE.

Xumnyeckue cpoiicTBa ajakaHoB. Peakiuum SR-Tuma: ramoreHupoBanue (padoThI
H.H.CemenoBa), nutpoBanue mno KoHoBanoBy. MexaHM3M peakuuu XJIOPUPOBAHUS
alKaHoB. Peakuuu neruipupoBaHUsl, TOPEHHUSI, KATAIMTUYECKOIO OKHUCIICHHS aJKaHOB.
KpekuHr ankaHOB, pa3jWyHble BHUJAbl KPEKHHTa, MPUMEHEHHE B MPOMBIIICHHOCTH.
[Iuponu3 U KOHBEpCHs METAHA, U30MEPHU3ALIMS ATIKAHOB.

IIpumeHnenue M cnocoObl MOJy4YeHUs: AJKaHOB. OOlacTu TMPUMEHEHUS AJTKaHOB.
[IpombIlIeHHBIE CITIOCOOBI MOTYUYCHUS aJTKAHOB: MOJYYEHUE U3 MPHUPOIHBIX UCTOUYHUKOB,
KPEeKWHT TapaduHOB, TMOJYYECHHE CHUHTETHYECKOro O€H3WHa, Ta3udukanus yris,
TUApUpOBaHKUE alikaHoB. JlaGopaTopHble crOcOOBI MOJTy4YEHHUs ajJKaHOB: cHMHTE3 Bropia,
AekapOOKCHUINPOBAHKE, THIPOIN3 KapOuaa allfOMUHUA.

Huxnoankanbl. ['oMonornyeckuii psii ¥ HOMEHKIATypa IUKIOAIKAHOB, MX OOIIas
¢dopmyna. Ilonstre o HampsbKeHMHM LMKIA. V3omMepusi IUKIOATKAHOB: MEXKKIIAcCOBas,
VIIEPOJHOTO CKeleTa, reomeTpudeckas. llomydennme wu  (usmdeckne CBOMCTBa
HUKJIOAJIKAaHOB.  XHMMHYECKHE  CBoMcTBa  muKioaikaHoB. Cneuuduka  CBONCTB
LIUKJIOAJIKAaHOB C MajibiIM pa3MepoM IMKia. Peakuuy NpHCOEIUHEHUsS U PaJuKaIbHOIO
3aMElICHUS.

JlemoHcTpaLUu

Monenu MoJieKys MeTaHa, IPYTUX aIKaHOB, PA3JIMYHBIX KOH(OpMAIuil IUKIIOTeKCaHa.
PactBopenue napaduvHa B OCGH3MHE W HCIAPEHUE pacTBOpUTENs u3 cMmecu. [lnmaBnenue
napauHa u ero OTHOUIEHUE K BOAE (PaCTBOPUMOCTD, IJIOTHOCTh, CMAaUUBAHUE).
Pa3nenenne cmecu OEH3MH—BO/IA C TIOMOIIBIO JEIUTEIbHON BOPOHKH.



['openne MeraHa, mnponaH-OyTaHOBOM cMecH, mapauHa B YCIOBUAX M30BITKA U
HEJOCTaTKa KACIOPOA.

B3psIB cMecu MeTaHa ¢ BO3IYXOM U XJIOPOM.

BoccraHoBieHNE OKCUIOB TSXKEIBIX METAIUIOB TapapUuHOM.

OTHolleHHEe IMKJIOreKcaHa K OpOMHOM BOjA€ M pacTBOpPY II€pMaHraHatra Kajusl.
JlaGopaTopHbIe ONBITHI

N3roroBnenne moaenen MOJEKYJI ATKAHOB U FaJOr€HAIKAHOB.

N3roroBnenue napadhHUPOBAHHON Oymaru, UCIbITAHUE €€ CBOMCTB: OTHOIICHUS K BOJE
U KUpam.

OOnapykeHue BOJbl, CaXH, YIJIEKUCIOro Tra3a B MPOAYKTaX TOPEHUS CBEYMU.
O3HaKOMJIEHHE CO CBOMCTBAMM TBEPABIX NapauHOB: IUIABICHUEM, PACTBOPUMOCTBHIO B
BOJAE M OpPraHUYECKHUX PACTBOPUTENSAX, XHMHUYECKOW HMHEPTHOCTBIO (OTCYTCTBHEM
B3aMMOJICHCTBUS C OpOMHOI BOAOW, pacTBOpaMH IE€pMaHTaHaTa Kajus, THIPOKCHIA
HATPUsI U CEPHOM KUCIIOTBHI).

I[IpakTH4yeckoe 3aHATHE

[Tonyyenne MeTaHa U M3y4YEHHE €r0 CBOMCTB: TOPEHMs, OTHOLICHHUS K OPOMHOM BOJE U
pacTBOpy NepMaHraHaTa KaJIus.

2.3. OTH/ICHOBbIE U JMECHOBBIE YIIEBOAOPOIbI

I'omosroruyeckuii psjag  AJKEHOB. OJIEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI JTWJIEHA W ajkeHoB. ['omonormyeckuid psg u oOmas (opmyna aaKeHOB.
N3omepust  ATUIEHOBBIX  YIVIEBOAOPOAOB: MEKKJIACCOBAs, YIVIEPOAHOTO  CKEIETa,
MIOJIOKEHUS] KpaTHOM CBsI3U, TeoMeTpudeckas. OCOOCHHOCTH HOMEHKJIATYPhI 3TUIEHOBBIX
YIJIEBOJIOPOJIOB, HA3BAHUS BAXKHEUIINX paguKkanoB. OU3nyeckue CBONCTBA aTKEHOB.

XuMHYecKHe CBOMCTBA AJIKEHOB. DJIEKTPO(UIbHBIN XapaKTep peaKiuil, CKIOHHOCTb K
peakiusaM MIPUCOEIUHEHHNs], OKUCIIEHUs, TonMmepusanuu. [Ipasuno MapKkoBHUKOBA U €0
ANEKTPOHHOE oOOocHOBaHME. Peakuuu TraloOreHUPOBaHMS, THUAPOrATIOr€HUPOBAHUSA,
rugpatanuy, ruapupoBaHus. Mexanusm  AE-peakuwmit.  Ilonsthue o  peakmusax
nosimmepusanuu. ['openne ankeHoB. Peakiny OKUCIEHUsI B MATKUX U )KECTKUX YCIOBUSX.
Peakiuss Barnepa u ee 3HaueHWe i1 OOHApPYKEHHSI HENPEAENIbHBIX YIJIEBOAOPOIOB,
MIOJIy4€HUS TJIUKOJIEH.

IlpumMenenue U cmocoObI MOJMy4YeHHUS aJKeHOB. lcmonb3oBaHMe  BBICOKOU
PEaKIMOHHON CITOCOOHOCTH aJKEHOB B XHMHYECKOW MPOMBIIUICHHOCTU. [IpuMeHnenue
STWIEHa U mponuieHa. [IpombllieHHbIE CHOCOOBI TMOMY4YEHHUs alkeHoB. Peakuuu
JACTUAPUPOBAHUSA U KPEKUHTa ajkeHOoB. JIabopaTopHbIie criocOObI MOMY4YEHHUs ATKEHOB.

Aaxaauensl. [loHsTHe U KiaccuuKkauys JUEHOBBIX YIJIEBOIOPOAOB IO B3aUMHOMY
pPacHoJIOKEHUIO KpaTHbIX CBsized B MoJekyne. (OCoOEHHOCTH 3IIEKTPOHHOTO U
IIPOCTPAHCTBEHHOI'0 CTPOEHUS CONPSDKEHHBIX JUEHOB. lloHsATHE O mW-37EKTPOHHOU
cucteme. HoMeHki1atypa queHOBBIX yriaeBoaopo10oB. OCOOEHHOCTH XMMUYECKUX CBOMCTB
CONPSDKEHHBIX JHUEHOB KAaK CJIEACTBUE HX JJIEKTPOHHOro crtpoeHus. Peakuun 1,4-
npucoequuenusa. [lomumepusanus  aueHoB.  CrnocoObl  MONY4YEHHS  JUEHOBBIX
yriieBo1opoioB: padotsl C.B.JIebeneBa, neruipupoBaHye ajKaHOB.

OcHOBHbIC TOHATHS XHMHH BbICOKOMOJICKYJ/SIDHBIX COeJIMHEHMH (HAa mpuMepe
NPOAYKTOB TOJUMEPHU3ANUHN AJTKEHOB, AJIKATHEHOB M HMX TaJIOTeHNPOU3BOIHbBIX).
Monomep, noauMmep, peakius MOIMMEpU3aluu, CTEIEHb NOJIUMEPHU3ALMH, CTPYKTYPHOE
3B€HO. THIIBI IOJMMEPHBIX LENEW: JIMHEWHbIE, Pa3BETBICHHbIEC, CIIUThIE. lloHATHE O



CTEPEOPETYISIPHBIX TTonuMmepax. [lomrMepbl TEpMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE.
IIpencraBienne o muacTMaccax M 3jacroMepax. [lonmdThiaeH BBICOKOTO M HHM3KOIO
NaBlieHUs, ero cBodcTtBa U  npumeHeHue. Karamuzatopel  Lurnepa—Harra.
[TonunponuiieH, ero NpUMEHEHUE U CBOMCTBA. ['anoreHcoaepxaliie moJIuMepbl: TEQIIOH,
noguBUHWIXIOpUA. Kaydykm  HarypaibHbld UM cuHTeTtmdeckne.  Comoaumepsl
(OyTamueHCcTUPOILHBIN KayuyK). Bynkanuzaius kayuyka, pe3suHa u Y00HHUT.
JdeMoHCTpanuu

Mopenu MOJeKyJl CTPYKTYPHBIX M MIPOCTPAHCTBEHHBIX U30MEPOB AJIKEHOB M aJKAJIHEHOB.
Komnexkuus «Kayuyk u pe3una». JenonmMepusanus kaydyka. CryimeHne MI€YHOTO COKa
Kay4yKOHOCOB (MoJIo4asi, OIyBaHUUKOB, PUKYyCa).

JlabopaTopHbIe ONBITHI

OOHapykeHue HeNpeneabHbIX COSAMHEHUH B KepocuHe, ckunupape. O3HaKOMIIEHHE C
oOpa3liaMi TMOJUATWIEHA M TMOJMIpONWiIeHa. Pacno3HaBaHue oOpa3lioB allkaHOB U
AJIKEHOB.

IIpakTyeckue 3aHATHS

ITony4yenue sTuieHa aeruaparanuen 3STUWIOBOIO CIUPTa.

B3aumogeiicTBue sTuieHa ¢ OpOMHOI BOJIOM, pacCTBOPOM MEPMaHTaHATa KaJHs.
CpaBHeHUE IUIaMEHU OTUJIEHA C IUIAMEHEM IMpeAeNbHBIX YIIeBOJOpPOAOB (MeTaHa,
MPOIaH-0yTaHOBOW CMECH).

2.4. AeTH/JIeHOBBIE YIJIEBOAOPOAbI

I'omosioruveckuii psii aJKHHOB. ODIJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
alleTuseHa M JPYrux ajdkuHOB. ['omonormueckuil psan u oOmias ¢opMmylia aaKHHOB.
HoMeHknaTypa aleTUIIEHOBBIX YIJIEBOAOPOAOB. M30Mepusi MeKKiIaccoBasi, yriaepoIHOro
CKEJIETa, MOJIOKEHUS KPAaTHOU CBS3H.

XumMnyeckue CcBoOiicTBA M TNpuMeHeHHe AaJKUHOB. (OCOOEHHOCTH  peakIui
MIPUCOEANHEHHUS 110 TPOMHOM yriepon-yriiepogHoi csszu. Peakumst Kydeposa. [IpaBuiio
MapKoBHMKOBa TNPUMEHUTEIBHO K aunerwieHaMm. IloABMKHOCTH aroma BOJIOPOJA
(kucnotHble cBoiicTBa ankuHOB). OkxucieHue aikuHOB. Peakuus 3eIUHCKOrO.
IIprMeHeHne aleTUIIEHOBBIX YyIaeBOAO0poaoB. [lonuBrHMIaneTar.

IMoayuenne ankuHoB. [lomyueHue aneTwieHa HUPOIU30M MeTaHa U KapOUJHBIM
METOOM.

JdeMoHCcTpanuu

Mopnenu Momnekysbl aleTuieHa U Ipyrux ainkuHoB. [lomydeHue anerusneHa u3 xapouaa
KaJbIUs, O3HAKOMJICHHE C (U3NYECKUMU M XUMHUYECKHMMH CBONCTBAMHU all€TUJICHA:
pPacTBOPUMOCTBIO B BOJIe, TOPEHUEM, B3aUMOJICHCTBHEM C OpOMHOI BOJOW, PacCTBOPOM
nepMaHranara kanus, cossimu Menu (I) u cepedpa.

JlaGopaTopHblii ONIBIT

N3rorosneHne Moaenei MOIEKyI alKUHOB, KX U30MEPOB.

2.5. ApomaTtuyecKue yriieBo10poabl

I'omosiornvyeckni psix apeHoB. beH3051 Kak mMOpeAcTaBUTENb apeHoB. Pa3zBurue
MPEACTABICHUNA O cTpoeHUH OeH3ona. CoBpeMeHHbIE MPEACTaBIEHUsI 00 AIEKTPOHHOM U
IPOCTPAHCTBEHHOM CTpoeHuu OeH3ona. OOpa3oBaHHME apOMATUYECKOH M-CHCTEMBI.
['omomnorn OeH3ona, HMX HOMEHKJaTypa, oOmas ¢opmyna. Homenknarypa mms
IU3aMELIEHHBIX  MPOWU3BOAHBIX  O€H30Ja:  OpTO-, Me€Ta-, M[apa-pacroOKEHHE
3amectutener. Pu3nyeckre CBOMCTBA APEHOB.



Xumnyeckne cBoiicTBa apeHoB. [IpuMepsl peakuuil 37eKTPOPUIHLHOTO 3aMEIIeHHUS:
raJIOTCHUPOBAHUS, ANKWIMpoBaHusa (katanu3aropbl Dpunens—Kpadrca), HUTpOBaHUA,
cynbdupoBaHusa. Peaknuu TruApupoBaHUsS U TNPUCOSAMHEHHUS XJiopa K OeH30Iy.
OcoO0eHHOCTH XMMHUYECKUX CBOMCTB TOMOJIOrOB O€H30sa. B3auMHOe BiMsIHUE aTOMOB Ha
npUMepe roMoJIoroB apeHoB. OpueHTalus B PEaKUsIX 3JeKTPOPHUIBHOTO 3aMeleHUs.
Opuenranrtsl [ u I pona.

Ilpumenenne ¥ mojy4YyeHue apeHoB. I[IpupogHble HCTOYHMKM apOMaTHYECKHX
YIIEBOAOPOIOB. ApoMaTH3alus alKaHOB U IIUKIOAJIKAHOB. AJIKWIMpPOBaHUE OEH30JI1a.
JlemoHcTpanumn

[HlapocTepxHeBble 1 00BEMHBIE MOJIENH MOJIEKYJI O€H30/1a U €r0 TOMOJIOTOB.

Pa3znenenue cmecu 6eH301—BOAA C TOMOIIBIO AEIUTEILHON BOPOHKH.

PactBopsitomiasi ciocoOHOCTh OeH30s1a (IKCTPAKIMs OPraHMYEeCKHX M HEOPraHMYeCKHUX
BEIECTB OEH30JI0M M3 BOJHOI'O PacTBOpa iojla, KpacuTelei; pacTBOpeHHE B OeH30J1e
BEIIECTB, TPYAHOPACTBOPUMBIX B BOJIE (CEepbl, OEH30MHOM KUCIIOTHI).

I'openue GeHzora.

OTtHomeHue 6eH30J1a K OpOMHOM BOJIe, paCTBOPY MEpMaHraHata Kajusl.

[Tomyuenue HUTpOOEH3OMIA.

O3nakomiieHHEe C (PU3MYECKUMM CBOMCTBAMHU apOMAaTUYECKHUX YIJIEBOJOPOAOB C
ucrosib3oBaHueM pactBopurenss «ConbBeHT». M3roTroBieHHWe W HCMONb30BaHUE
mpocreiiero npudopa ais Xxpomarorpaduu.

[Tonyuenune OeH30Ma JaeKapOOKCUIMPOBAHUEM O€H30MHOM KucioThl. llomydeHue wu
paccioenue sMmynbcuu OeHzona ¢ Bogou. OTHomeHue OeH3oila K OpOMHOW BoOmE U
pacTBOpy MepMaHraHaTa KaJlusl.

2.6. IlpupoaHbie HCTOYHUKH YIJIEBOIOPOI0B

He¢gtb. Haxoxnenue B mpupome, coctaB W (DHU3MYECKHE CBONCTBA HEPTH.
TomnuBHORHEpreTueckoe 3HaueHue HepTu. I[IpombinieHHas mnepepaboTka HePTH.
Pextudukanuss HedTH, OCHOBHBIC (pakiuu ee pas3felieHus, HX HCIOIb30BaHHUE.
Bropuunast nepepaborka HedTenpoaykToB. PexTudukanus maszyTa npu yMEHbIIEHHOM
nasiaeHun. Kpekunr HegrenpoaykroB. Pazauunbsie Buabl kKpekunra, padotsl B.I.IllyxoBa.
N3omepuzanus ankaHoB. AJKWIMPOBAHUE HENPENEIbHBIX YIIEBOJIOPOAOB. PudopMuHr
HedrenponykroB. KauecTBo aBTOMOOMIBHOTO TOMIMBA. OKTaHOBOE YHUCIIO.

Ilpupoansiii U nomyTHbIi HedTAHOM ra3pl. CpaBHEHHE COCTaBa MPUPOAHOTO U
MOITYTHOT' O Ta30B, UX MPAKTUYECKOE UCIIOIb30BaHUE.

Kamennslii yrosb. OCHOBHbIE HallpaBJI€HUS MCIOJIb30BaHUS KaMEHHOI'O YTJIS.
KokcoBanne KamMeHHOro yriis, BaXXHEHIIME MNPOAYKTBI ITOrO Ipolecca: KOKC,
KAMEHHOYTOJIbHAasi cMoja, HajcMoibHass Boaa. CoeauHeHUs, BbIICISIEMbIE U3
KaAMEHHOYTOJIbHOM  cMOibl.  [IpogykTel, moiyyaeMble W3  HAACMOJIBHOM  BOJBL.
DOKOJIOTUYECKUE  aCMeKThl J00bIYM, TMepepabOTKU U  HCIOIb30BAHUS  T'OPIOYUX
HCKOITAEMBIX.

JdemMoHcTpanuu

Komneknus «IIpupoiHbie HCTOYHUKH YTIIEBOJOPOAOBY.
CpaBHeHMeE MPOLIECCOB ropeHust HeTH U MPUPOJIHOTO Ta3a.
OO6pazoBaHue HEPTAHOM MIICHKU HA TOBEPXHOCTH BOJIBI.
Karanutnueckuit KpekuHr napaduHa (MM KepOCHHA).
JlaGopaTopHbIe ONbITHI



Omnpenenenue HAIMYKS HETIPEACIbHBIX YIII€BOIOPOJOB B OCH3MHE U KEPOCHUHE.
PactBopuMoOCTh pa3nuyHbix HeQTENPONYKTOB (OCH3MHA, KEPOCHHA, TU3EITHHOTO TOILINBA,
BazenuHa, napaduHa) Ipyr B ApyTe.

2.7. 'uapoKCcHJIbHBIEC COCANHEHUSA

Ctpoenue u kiaaccupukanusa cnuproB. Krnaccudukamuss CnupToB M0 THUITY
YTIE€BOAOPOJIHOIO pajuKana, YUCIY THUAPOKCWIBHBIX TPyNI W THUILYy aroMa YIiepona,
CBA3aHHOIO C THJIPOKCUJIBHOW TPYIIION. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE
TUAPOKCUIBHON Tpymmbl. BiusHue cTpoeHHs CNUPTOB HAa WX (PU3UYECKHE CBOMCTBA.
MexmornekynsipHasi BOAOPOAHAS CBA3b. ['OMOIIOrMuecKuil psii NpeaenbHbIX OHOATOMHBIX
cnupToB. M3oMepust 1 HOMEHKIIATypa ajJKaHOoJIOB, UX o01ias ¢hopmya.

XuMHUYecKHe CBOMCTBA aJKaHOJOB. PeakinoHHass CHOCOOHOCTh MpeeIbHBIX
OJTHOATOMHBIX CHUPTOB. CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOICTB OpPraHWYECKHX U
HEOPraHWYECKUX COeNMHEeHuH, cogepxkammx OH-rpymnmy: KUCIOT, OCHOBaHMWIA,
am(pOTepHBIX COeNUHEHUN (BOABI, CIUPTOB). Peakimu, moATBEp)KIAIONINE KHUCIOTHBIC
CBOMCTBAa CHUPTOB. Peaknuu 3amemeHuss TUAPOKCUWIBHOM Tpynnbl. MexMoneKysipHas
Aerujparaius CIUPTOB, YCIOBHUsS 00pazoBaHusi MpoCThbIX 3¢upoB. CloXHBIE 3PUPHI
HEOPraHWYECKUX W OPraHHYeCKHX KHUCIOT, peakuuu sTepuduxanund. OKUCICHUE U
OKHCIIUTEIBbHOE JETUAPUPOBAHUE CITUPTOB.

Cnoco0b1 moJsyuyeHust cnupToB. ['Maposn3 ramoreHankaHoB. ['Wiparanus aJlKeHOB,
yCIIOBHUSI €€ MpoBeieHus. BoccTaHoBieHHE KapOOHWIBHBIX COSTUHEHUN.

OtaenbHbIE PEACTABUTENM AJIKAHOJ0B. METaHOII, €ro MPOMBIIIJIEHHOE MOJIyYeHUe U
NPUMEHEHUE B MPOMBIIIJIEHHOCTU. bronoruueckoe nericteue meranona. Crnenudpudeckue
CIIOCOOBI MONYYEHUS AITUIOBOTO criupTa. dusnonorunyeckoe AeiHCTBUE HTAaHONA.

MHoroaromHbie cnMprThl. M30oMeprns W HOMEHKIATypa IIPEACTABUTENEW NBYX- H
TPEXaTOMHBIX CIUPTOB. OCOOCHHOCTH XUMUYECKUX CBOWCTB MHOTOATOMHBIX CIIUPTOB, MX
KaueCTBEHHOE OOHapyxkeHue. OTAeNnbHblE MPEACTaBUTENN: STUIIEHIJIMKOIb, TJIHMIEPUH,
CHOCOOBI UX MOJYYEHHUS, IPAKTUYECKOE IPUMEHEHHE.

®eHos1. DIEKTPOHHOE W MPOCTPAHCTBEHHOE cTpoeHue (eHona. B3aumHoe BiusHMe
apOMaTUYECKOI0 KOJIbIA U THIAPOKCUIBLHOU TPYIIIIHI.

Xumuueckue cBoicTBa (eHona Kak (QYHKIOUS €ro XHMMHUYECKOTO CTPOCHMS.
BbpomupoBanue ¢genona (kauecTBEHHAs! peakius), HUITpOBaHUE (MMKPUHOBAs KUCIOTA, €€
cBoiicTBa U mpuMeHeHne). OOpa3oBaHME OKpAIIEHHBIX KOMIUIEKCOB ¢ HOHOM Fe3+.
[Ipumenenue denona. [lonyuenue deHona B NpOMBIIIIIEHHOCTH.

JlemoHcTpanuu

Mopenu MosieKys ciiupToB U (DEHOJIOB.

PacTBOpUMOCTH B BOJI€ aJIKaHOJIOB, TUJIICHTIIMKOJIS, TIMLIEpUHA (eHoa.
CpaBHEHHE CKOPOCTH B3aWMOJICHCTBHS HATPUS C OTAHOJIOM, TMPOMAHOIOM-2, 2-
METUJITIPONAHOJIOM-2, TJIIMLIEPUHOM.

[Tomyyenue OpomaTaHa U3 3TaHONA.

BriTecnenue deHona u3z ¢peHonara HaTpusk YyroJabHOM KUCIOTOM.
Peakuus ¢penona ¢ hopmaibaeruiom.

KauecTBennbie peakiuu Ha (EHOIL.

3aBUCUMOCTH pacCTBOPUMOCTH (PEHOJIa B BOZE OT TEMIIEPATYPHI.
BzaumoneiicTBue eHOMA C paCTBOPOM IIETOYH.



PacnoznaBanue pactBopoB (eHonsita Harpus U kapOoHata Hatpus (O6apOorax
BBIJIBIXa€MOT'0 BO3/1yXa WJIH I€UCTBUE CUIIBHOW KUCIIOTHI).
Pacnio3naBanue BOJIHBIX pacTBOPOB (peHONIA U TIUIEPUHA.
JlaGopaTopHbIe ONBITHI

Pextudukamnms cmecu 3TaHOT—BO/IA.

OO6HapyXeHue BOJIbl B a3€0TPOIHON CMECH BOJbI U ATHUJIOBOTO CIIUPTA.
IIpakTHyeckue 3aHATHS

N3yueHne pacTBOPUMOCTH CIIUPTOB B BOJE.

OKucnenue CrupToB Pa3InyHOIO CTPOEHUS XPOMOBOW CMECHIO.
[Tony4yenune nustuiosoro 3¢upa. [lonydyeHue raumepara Meau.

2.8. Aubieruibl 1 KeTOHbI

I'omosiornyeckne psiabl ajdbAerujioB U KeToHoB. [loHATHe 0 KapOOHMIBHBIX
COCIMHEHUAX. OJEKTPOHHOE CTpoeHue KapOOHWIbHOM rpymmbel. WM3omepus wu
HOMEHKJIaTypa ajbJeruJoB M KETOHOB. DU3MYECKHE CBOMCTBA KapOOHUJIBHBIX
COCIMHEHUH.

XumMHuyecKkre CBOICTBa ajbJAeru0B W KeTOHOB. PeakuuoHHas CHOCOOHOCTH
KapOOHUJIBHBIX COENMHEHUN. Peakiiuu OKHCIIEHUS ajbJeruoB, KaueCTBEHHbIC pPEaKIUu
Ha aNbACTUIHYIO TpyIILY. Peakunn MTOJIMKOH/ICHCALIN U o0Opa3oBaHue
(beHonohopmManbIETUAHBIX CMOJL.

IlpuMeHeHue n Mojy4YeHHe KAapOOHWIbHBIX coequHeHuil. [IpuMeHeHne anbaeruion
U KETOHOB B OBITY W MPOMBIIUIEHHOCTH. AJIBJACTUIIBI U KETOHbI B mpupoje (d3upHbie
Macia, Qepomonsl). [lomydyenne kapOOHWIBHBIX COCIUHEHUW OKHCICHUEM CIUPTOB,
rUApataiedl ajJkhuHOB, OKHCIEHHUEM YIJIeBOAOpOAOB. OTIenbHbIE MNPEACTABUTENN
aNbJIETUA0B U KETOHOB, CllelU(pHUEeCKUe CIOCOOBI X TIOTYUYEHHUS U CBOMCTBA.
JdeMoHcTpanuu
[IlapocTepxkHEBbIE U 0OBEMHBIE MOJEIA MOJIEKYJT aJIbIETUI0B U KETOHOB.

ITony4yeHne yKCyCHOr O anbAEeruia, OKMCIECHUE ITAHOJIA XPOMOBOM CMECHIO.
KauecTBeHHbIC peakiiy Ha ajdbJIETUAHYIO TPYIIIY.

JlaGopaTopHbIe ONBITHI

OkucrieHue 3TaHoa B 3TaHAIb PACKAJICHHOW MEIHOW MPOBOJIOKOM
[Tonyuyenue gpeHonopopmManbIeruaHOro MOJIUMepa.

PacnoznaBanue pactBopa arieTona u popmanuHa.

IIpakTHyeckue 3aHATUSA

M3ydeHrne BOCCTAHOBUTEIBHBIX CBOMCTB albJETUIOB: PEAKLUs «CEPEOPSHOro 3epKaiay,
BOoccTaHoOBJIeHHE ruApokcuaa meau (11).

B3aumoneiictBue popmanbpaeruia ¢ rupocyib@UToM HaTpUsl.

2.9. Kap0oHOBbBIe KHCJIOTHI M UX MPOU3BOJIHbIE

I'omonoruveckuii psig npeaeabHbIX OAHOOCHOBHBIX KAPOOHOBBIX KHMCJIOT. [ToHsTHE
0 KapOOHOBBIX KHUCIOTaX W MX KiacCU(pUKAIMA. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE KapOOKCHJIBHOW Tpymmbl. ['OMOIOTHYECKUil psifi MpeAebHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT, UX HOMEHKJIaTypa U u3oMepus. MexmomeKyasipHble BOJOPOAHbIE
CBSI3M KapOOKCHIIBHBIX TPYMI, UX BIUSHUE HA (PU3NUECKHUE CBOWCTBA KAPOOHOBBIX KHCIIOT.
XuMHn4ecKkne CBOiCTBa KapOOHOBBIX KMCJIOT. Peakuny, WuTIOCTPpUPYIOIINE KUCIOTHbIE
CBOICTBAa M HMX CpPAaBHEHUE CO CBOMCTBaMHU HEOpraHMYECKHUX Kuciaor. OOpa3zoBaHue



(YHKIIMOHAIBHBIX MPOU3ZBOAHBIX KAapOOHOBBIX KHUCIOT. Peakiuu sTepudukaiuu.
AHruIpuIb KApOOHOBBIX KUCJIOT, UX MOJIYYEHUE U IPUMEHEHUE.

Cnoco0bl moJiydeHusi KapOOHOBBIX KHCJIAOT. OTHAeNbHbIE MPEICTABUTENN M HX
3HaueHue. OOmue crnocoObl MOJTYYEHHUs: OKUCIEHUE aJKaHOB, AJKEHOB, MEPBUYHBIX
CIUPTOB, AaJbJIETHAOB. BakHeliue MpejACcTaBUTEIN KapOOHOBBIX KHCJIOT, HX
Ouonoruyeckas poiib, creurpuueckue crnocoObl MOMYYEHUs, CBOMCTBA W NPUMEHEHUE
MYPaBbHHOW, YKCYCHOMW, ITaJJbMUTUHOBOM W CTEAPUHOBOM; aKPUIOBOM M METAKPUIOBOM;
OJICMHOBOI, JINHOJIEBOM Y JIMHOJIEHOBOM, II[aBEJICBO; OCH30MHOM KUCIIOT.

Caoxnbie 3¢upbl. CTpoeHHE M HOMEHKJIATypa CJIOXKHBIX 3(QHUpPOB, MEKKIIaCCOBas
U30Mepusi C KapOOHOBBIMH KHCJIOTaMU. CHocoOBbl TMONYYEHHUS CIOXKHBIX J(PHUPOB.
OGpaTuMOCTh peakiuu dTepudpuKau U GakTophl, BIUSIONINE HA CMEIIICHUE PABHOBECHS.
OOpazoBanue  cinoxHbiX  nonuddupoB.  [lomudTunenrepedranar. JlaBcan — kak
NPEACTABUTENb CUHTETHUYECKUX BOJIOKOH. XHMHUYECKHE CBOWCTBA W TNPHUMEHEHHUE
CJIO’KHBIX 3(UPOB.

Kupwbl. XKupsl kak crnoxkubie 3¢upsl rminepruHa. KapOoHOBbIE KHCIOTHI, BXOSIIUE B
COCTaB XKHUPOB. 3aBUCHUMOCTh KOHCUCTEHIIUH KUPOB OT UX COCTaBa. XMMHUYECKUE CBOKMCTBA
KUPOB: THUIPOJIN3, OMBUIEHUE, THIpPUpPOBaHUE. buoimornueckas poiib XKUPOB, HUX
UCIOJIb30BaHUE B OBITY U MPOMBIIIIEHHOCTH.

Conn kap0OHOBBIX KHCJIOT. Mbia. CrnocoObl MONy4YeHUs COJIeH: B3aUMOJICHCTBHE
KapOOHOBBIX KHCJIOT C METaJJlaMU, OCHOBHBIMU OKCHJAMH, OCHOBAHUSMH, COJISIMU;
IIEJIOYHON THUIPOJIN3 CIIOXKHBIX 3(UpoB. XUMHUUECKHE CBONCTBA coOJiel KapOOHOBBIX
KHUCIIOT: THUAPOJIN3, PEaKIMH WOHHOTO oOMeHa. Mbuia, CYITHOCTh MOIOIIETO JEHCTBUS.

OTHollleHHWE MbLIa K JKeCTKoM Boje. CuHTernmdeckue Morwmme cpeacra — CMC
(meTepreHThl), X MPEUMYIIECTBA U HEJOCTATKHU.
JdeMoHcTpanuu

3HaKOMCTBO C (PU3NYECKUMH CBOMCTBAMHU BayKHEHIITUX KapOOHOBBIX KHCIIOT.

Bosronka OeH30iHON KHUCIOTH. OTHONICHHWE Pa3IUYHBIX KapOOHOBBIX KHCIOT K BOJIE.
CpaBHenue pH BOOHBIX pPacTBOPOB YKCYCHOM M COJIIHOM KHUCJIOT OJMHAKOBOW
MoJIIpHOCTH. [lomydeHne npusTHO MaxXHYIIEro CIOXKHOr0 3pupa.

OTHOIIIEHHE CIMBOYHOTO, MOACOIHEYHOr0, MAlIMHHOTO Macell ¥ MaprapuHa K OpOMHOMN
BOJIE M PAaCTBOPY IEpMAHTaHATa KAJIHS.

JlaGopaTopHbIie ONbITHI

B3anmopelictBue pacTtBopa YKCYCHOM KHCIOTBI C MarHMeéM, OKCHUAOM IIMHKA,
ruapokcuom xkenesa (I11), pactBopom kapOoHaTa Kalus U cTeapaTa Kajws.
O3HakoMJIeHHE ¢ 00pa3liaMu CIOKHBIX A(HUPOB.

OTHoIlIEHHE CHOXKHBIX 3()UPOB K BOJE U OPraHMYECKUM BELIECTBAM.

BriBeaeHne ®KUPHOTO MATHA ¢ TOMOIIBIO CIOXKHOTO 3upa.

PacTBOpUMOCTB KMPOB B BOAE U OPraHUYECKUX PACTBOPUTEIIAX.

CpaBHEHME MOIOIIMX CBOMCTB X0351UCTBEHHOrO Mbl1a 1 CMC B KECTKOM BOJE.
IIpakTHyeckue 3aHATUS

PacTBOpuMOCTh pa3iMyHBIX KapOOHOBBIX KHUCIOT B Bojae. B3auMopelcTBHE YKCYCHOM
KHCIIOTHI ¢ MeTauiamu. [lomydeHue nzoamuinoBoro 3pupa yKCyCHOM KUCITOTHI.

CpaBHEHUE CTENEHU HEHACHIIIEHHOCTU TBEPJOrO M JKUJKOrO XUpOB. OMBLIEHUE KUpA.
[Tomyuenue mMbljia 1 U3y4EHHE €r0 CBOMCTB: IEHOOOpa30BaHus, peakliiii HOHHOTO OOMeHa,
TUIPOJIN3a, BBIJIETCHUS CBOOOHBIX KUPHBIX KUCIIOT.



2.10. YrueBoabl

IMonsitue 006 yriaeBomax. Knaccudukamus yrneBogoB. MoHO-, TU- U TOJIMCAXaPUIbI,
MPEACTABUTENIA Ka)XJAOM TpyNIbl YriaeBoAoOB. buomorudeckas poib YrieBOJAOB, HX
3HAYEHUE B KU3HH YEIOBEKA U OOIIECTBA.

Monocaxapuabl. CTpoeHHME M  ONTHYECKas H30MEpUs MoOHocaxapuuoB. Ux
Kiaccudukanus O YHUCIY aTOMOB yIJiepoJa W MNpupojie KapOOHUJILHOW TIpYMIIbI.
®opmynsl Quniepa u Xeyopca uisi U300paxeHusi MOJIEKYJI MOHocaxapuaoB. OTHECEHHE
MOHOcaxapuioB K D- u L-psany. Baxknenue npencTaBuTesii MOHO3.

['moko03a, cTpoeHue ee MOJIEKYIbl U (pu3nyeckre cBorcTBa. Tayromepus. XUMHUUECKUE
CBOMCTBa TJIOKO3bI: PEAKIMU 1O albJIETUAHON Tpymne («cepeOpsHOro 3epKaliay,
OKHUCJIEHHE a30THOM KHUCJIOTOH, ruapupoBaHue). Peakiuu ritoko3bl Kak MHOIOATOMHOI'O
CIUpTa: B3aWMMOJIEUCTBUE TIIOKO3bl ¢ rTuapokcuaoM wmeau (II) npu  koMHaTHOM
TeMIiepaType W HarpeBaHuM. PaznuuHble TUIIBI OpOXKeHHs (CIIMPTOBOE, MOJIOYHOKUCIIOE).
I'moko3a B mpupoxae. buosormdeckas posib W IpUMEHEHHE TIIOKO3bl. Dpykro3a Kak
M30Mep TIIOKO3bl. CpaBHEHHE CTPOEHUS MOJEKYJIbl U XMMUYECKUX CBOMCTB TIIFOKO3bI U
bpykTo3bl. DpyKTO3a B IPUPOJIE U €€ OMOTOrnYecKas polib.

[lento3bl. Pubo3a u nesokcupnbo3a Kak MpEeACTaBUTENH ajbaoneHTo3. CTpoeHue
MOJIEKYII.

J{ucaxapuasbl. Crpoenune  gucaxapuios. Crnoco®  couleHeHUs  LHKIIOB.
BoccranasnuBaromye U HEBOCCTAHABJIMBAIOIIME CBOMCTBA AUCAXapUJIOB KAK CIIEACTBUE
couseHeHUs nukina. CTpOGHHE M XMMHYECKHE CBOMCTBA caxapo3bl. TeXHOJOrndeckue
OCHOBBI IPOU3BOJICTBA CaXapo3bl. JIaKTO3a M MaJIbTO3a KaK U30MEPBI Caxapo3bl.

Moamcaxapuabl. OOmee crpoenue mnonucaxapuaoB. CTpoeHue MOJEKylbl Kpaxmarna,
aMMJI03a U aMWIONEKTHH. PU3NYECKHE CBOMCTBA Kpaxmala, €r0 HaX0KICHUE B IPUPOJIE U
Ouonoruyeckas posb. [nukoreH. XumMudeckue CcBoWcTBa Kpaxmana. CTpoeHue
AJIEMEHTAPHOI O 3B€HA LEIUTI0NI03bl. BiausHue CTpOeHUs MOIMMEPHON LeTH Ha (pU3ndecKue
U XUMUYECKHE CBOWCTBA IEJUIIOJIO3bI. [ MApPONN3 IEUII0I036], 00pa30BaHUE CIIOKHBIX
7(UpOB C HEOPraHUUYECKUMU U OpraHnYeCKUMH Kuciotamu. [loHsTHe 00 UCKYCCTBEHHBIX
BOJIOKHAX: alleTaTHOM IlIeJKe, BUcKo3e. Haxoxenue B mpupoae u Ouosoruyeckas pojb
uesuoa03bl. CpaBHEHUE CBOMCTB KpaxMasa U UEUTHOI03bI.

JeMmoHCcTpanumn

OO0pa31ibl YIiIeBOI0B U U3ACIUN U3 HUX.

[TonyueHnne caxapaTa KaJbIUsl U BBIICIEHUE caxapO3bl U3 pacTBOpa caxapara KaJIbIIUS.
B3aumogeiicTBre roKo3bl ¢ PYKCHHCEPHUCTON KUCIOTOM.

OTHotreHre pacTBOPOB caxapo3bl U ManbTo3bl K Cu(OH)2 nipu HarpeBaHumu.
O3znHakomiieHue ¢ (PU3UYECKUMHU CBOMCTBAMM KpaxMasa U IeJITI0I03bI.

HalyxaHnue 1emnono3sl 1 Kpaxmaia B BOJE.

[TonydeHne TpUHUTpATA LEIUTFOIO3BI.

Konnekuus BONOKOH.

JlaGopaTopHbIe ONBITHI

O3nakomiieHHE ¢ (U3NYCCKUMU CBOMCTBAMHM TJIFOKO3bI (alTE4Has YIMaKOBKA, TAOJCTKH).
KucnoTrHeiii ruponus caxapossl.

3HaKOMCTBO ¢ 00pa3IiamMu MoJucaxapuIoB.

OOHapyxxeHHe Kpaxmajnaa ¢ MOMOIIbI0O KaYEeCTBEHHOW peakluu B Mene, xjede, Horypre,
MaprapuHe, MaKapOHHBIX U3JIETUSAX, KpyIax.



[MpakTuyeckue 3aHATHS

Peakuus «cepeOpsiHOrO 3epKayiay TIIOKO3bl. B3anmoaeicTBHE TIIIOKO3bl C THIIPOKCUIOM
meau (1) mpu paznuuHbIX TEMIepaTypax.

JlelficTBrE aMMHUaYHOT'0 pacTBOpa OKCHUIa cepedpa Ha caxaposy.

OOGHapykeHHe JIaKTO3bl B MOJIOKe. [leficTBue fl0/1a Ha KpaxmaJl.

2.11. AMUHBI, AMMHOKHCJIOThI, 0€JIKH

Kanaccupukanus u usomepusi amunoB. [lousartue 06 amunax. [lepBudanbie, BTOpUYHbBIE
U TpeTuyHble aMuHbl. Kiaccudukaiuss aMUHOB 1O THUITY YIJIEBOJOPOJHOTO pajdKalia U
YUCJTy aMUHOTPYIII B MOJieKyse. ['oMonoruueckue psjbl npeaenbHbIX anupaTUdecKux U
apOMaTHUYECKUX aMHHOB, U30MEPHUSI 1 HOMEHKJIATypa.

XuMuuyeckue CBOCTBa aMMHOB. AMUHBI KAK OPraHUYE€CKUE OCHOBAHUS, UX CPABHEHUE
C aMMHaKOM U JPYTMMU HEOPraHWYECKUMHU OCHOBaHUSAMH. CpaBHEHHE XUMHUYECKHUX
CBOMCTB anu(paTUYeCcKuX U apoMaThuyeckux amMmuHoB. OOpa3zoBaHue aMH10B. AHWIMHOBBIE
kpacutenu. IloHsTe O cCuHTeTMYECKMX BOJOKHaX. [lommamMuasl W MOIMAMUIHBIC
CUHTETUYECKUE BOJIOKHA.

IIpumenenue u mouaydenue amuHoB. [lomydyenue amuuoB. PabGorsl H.H.3ununa.
AMMHOKHUCHOTBI. [loHsTHE 00 aMHHOKHCIOTaX, WX KiIaccupuKalus U CTPOCHUE.
Onruueckass U3oMepus 0-aMUHOKUCIOT. HoMeHKnaTypa aMUHOKHUCIOT. J[BOMCTBEHHOCTh
KUCJIOTHO-OCHOBHBIX CBOWCTB @MHHOKHCIIOT U €€ MPUYUHBI. bumnomnspusie HOHbL. Peakunun
koHJeHcauu. llentuaHas cBa3b. CHHTETMYECKHE  BOJOKHA:  KAalpOH, DJHAHT.
Knaccudukanus BonokoH. [TonyyeHne aMUHOKHUCIIOT, UX MPUMEHEHHUE U OMOJIOrMYecKast
GbyHKIHS.

Bbeaxkun. benku kak mnpuponsHsle noauMepbl. [lepBuuHasi, BTOpUYHAsA, TPETHYHAS U
YEeTBEPTUYHASA CTPYKTYpbl 0€nKoB. OUOPUIUISIPHBIE U TNIOOYIsApHbIE OelKH. XUMUYECKUE
CBOMCTBa OEIIKOB: TOPEHHE, JIEHATYpallUs, THAPOJIN3, KaYeCTBEHHBIC (IIBETHBIC) PEAKIUH.
buonorunueckue ¢pyHkimu 0enKoB, ux 3HaueHue. benku kak koMrnoHeHT nuuy. [Ipobiema
OEJKOBOT0 TOJIOAAHUS U IIYTH €€ PEIICHHUS.

JlemoHCcTpauumn

Pu3nYecKnue CBOMCTBA METUJIAMHUHA: arperaTHOE COCTOSHUE, IBET, 3amaxX, OTHOIIEHUE K
BoJie. ['opeHre meTunaMuHa.

B3aumonencTBre aHWIMHA U METUIIAMUAHA C BOJOM U KUCJIOTaMH.

OkpalrBaHve TKaHEH aHWJIMHOBBIMU KPACUTEIISIMH.

OO6HapyxeHue GyHKIIMOHAIBHBIX TPYIIN B MOJIEKYIaX aMUHOKHUCIIOT.

HeWrpanuzanus menouyn aMMHOKHACIOTOM.

Hentpanuzanust KucaoTel aMUHOKHCIIOTOM.

PactBopeHnue u ocaxaeHue OEIKoB.

JlaGopaTopHbIie ONbITHI

N3roToBiieHHE MIAPOCTEPKHEBBIX U 00 bEMHBIX MOJIENEe H30MEPHBIX AMUHOB.
PacTtBOpeHue OEKOB B BOJIE U UX KOATYJISIITUSI.

OO6HapyxeHue 0enka B KypUHOM SIAIIE U MOJIOKE.

IIpakTuyeckue 3aHATHS

OO6pazoBanue comnelt aHwinHA. bpoMupoBanue aHWIMHA.

Oo6pazoBanue cosneit rnunuHa. [lonydeHre MeTHON COJIM TIIHIMHA.

Henarypanus Oenka. L{BeTHbie peakiyu O€IKOB.

2.12. A3oTcoaep:xainme rerepouukianyeckue coeauHenusi. HykienHoBble KUCIOThI



HykyienHoBble KHCHAOTBI. HyKJIEMHOBBIE KHUCIOTHl KakK MPUPOJIHBIE IOJIUMEPHI.
Hyxneorunsl, ux crpoenue, npumepbl. AT® u AJ{®, ux B3auMonpeBpalieHue U pojb
storo npouecca B npupone. llonstue [JHK u PHK. Crpoenne JJHK, ee nepBuuHas u
BTOpUYHas cTpykrypa. Padote @.Kpuka u JI.Yorcona. KoMmneMeHTapHOCTh a30TUCTHIX
ocHoBanmii. Permmkamust JIHK. Ocobennoctu crpoenuss PHK. Tunet PHK u ux
ouonornyeckue (pynkiuu. Ilonstue o TpouuHom kozae (komoHe). buocunre3 Oenka B
KUBOU KieTke. ['eHHas mmxeHepust U OnotexHosnorus. TpaHcreHdple (OpMBI PACTCHHUH U
KUBOTHBIX.

JlemoHcTpanumn

Mopaenu MoJIeKys1 BaXXHENIINX TETEPOLUKIIOB.

Komnnekuus reTeponuKIn4ecKux COeAMHEHU M.

JlelicTBue pacTBOpa MUPHUANHA HA HHIUKATOP.

BzaumonerncTBrue nupuarHa ¢ COITHON KUCIOTOM.

Mopenes monekynsl JIHK, aemMoHcTpamus npuHOWNAa KOMIUIEMEHTAPHOCTH a30THUCTBIX
ocHoBaHMi. OOpa3ibl IPOJYKTOB MUTAHUS U3 TPAHCTEHHBIX (DOPM PACTEHUN U KUBOTHBIX.
JlekapcTBa W Tpenaparbl, MU3TOTOBJICHHBIE METOJAaMM TE€HHOM HWHXEHEPUH U
ouorexnonoruu. JlaGopaTopHbIii ONbIT

N3roroBiieHre 00bEMHBIX U IIAPOCTEPAKHEBBIX MOJIEIEH a30TUCTHIX TeTEPOLIUKIIOB.

2.13. buojornyeckn aKTHBHbBIE COeINHEHHUS

®epmenTsl. [lonsTHe 0 depMeHTaX Kak O OMOJOTHMUYECKHX KaTalu3aTopax OEIKOBOM
npuposibl. OCOOEHHOCTH CTPOEHUS M CBOMCTB B CPaBHEHUU C HEOPTaHUYECKUMU
karanuzaropamu. Kmaccudukamms ¢epmenToB. OCOOCHHOCTH CTPOSHUS W CBOMCTB
(bepMEeHTOB: CENIEKTUBHOCTh U 3(PHEKTUBHOCTh. 3aBUCUMOCTh AaKTUBHOCTH (DEPMEHTOB OT
temneparypel U pH cpenpl. 3HaueHue QepmMeHTOB B OHOJOTUM M TPUMEHEHHE B
MIPOMBILIJIEHHOCTH.

Buramunsbl. [lonstue o Butamunax. Ux kimaccudukanus u o6o3znauenue. Hopma
notpebiieHnss BUTaMHHOB. BomopacTBopumeblie (Ha mpumMepe ButamuHoB C, rpymmsl B u P)
U OKUpopacTBOpuMbIe (Ha mnpumepe ButamMuHoB A, D wu E). ABUTaMUHO3HI,
TUNIEPBUTAMUHO3bI U TUITOBUTAMHUHO3bI, UX MPOGUIAKTHKA.

I'opmonbl. [loHsTHE 0 TOpMOHAX Kak OHMOJOTMYECKH AaKTHUBHBIX BEIIECTBAX,
BBIMOJIHSIIOIINX ~ DHIOKPUHHYIO  PETYJSIIMIO  JKU3HEACATENIbHOCTH  OpPraHW3MOB.
Knaccuduxaims TopMOHOB: CTEpOUIbI, MPOU3BOJHBIE AMUHOKHUCIIOT, TMOJUTENTUIHBIC U
OenkoBble TOPMOHBI. OTIENbHBIE MPEACTABUTENN: 3CTPATUOI, TECTOCTEPOH, HHCYJIUH,
aZpEHAJIVH.

JlekapcrBa. [loHsTHE 0 N€KapcTBaxX Kak XMMUOTEpPANEBTUUECKUX NpenapaTax. Kparkue
HWCTOPUYECKHUE CBEJACHHUS O BO3HMKHOBEHUM U PA3BUTUHU XUMHOTEpanuu. [pymnmsl
JEKapCTB: Cyiab(amMuapl (CTPENTONHT), AHTHUOMOTHKW (IMCHUIWIINH), AHTUIUPETHKU
(acnivpuH), aHaNbreTHKU (AHAJIBIMH). MeXaHu3M JEeUCTBHUSI HEKOTOPBIX JIEKApCTBEHHBIX
MPENapaToB, CTPOCHUE MOJIEKYJ, IPOTHO3UPOBAHME CBOMCTB HAa OCHOBE aHaIu3a
XUMHYECKOTO CTPOCHUS. AHTHOMOTHKM, WX KIaccu(UKanusi MO CTPOCHHUIO, TUIY U
CIIEKTPY JehcTBUs. bezonacHble ciocoObl MPUMEHEHMUS, JICKAPCTBEHHBIE (DOPMBI.
JdeMoHcTpanuu
CpaBHenue ckopoctu paznoxkenuss H202 mnon neiictBuem QepMmeHTa KaTanasbl U
Heoprannyeckux katanuzaropon: KI, FeCl3, MnO2.

OO6pa3iel BATAMUHHBIX TPEMapaToB.



[TonuBUTAMUHBI.

Nnmroctpammu Gororpaduii )KUBOTHBIX C Pa3IUIHBIMU (hOPMaMU aBUTAMUHO30B.

[Inakat ¢ n300pa>keHneM CTPYKTYpHBIX (pOpMys 3cTpaamnosia, TECTOCTEpOHa, aJpeHaTnHa.
B3aumoneiictBue agpenanuna ¢ pactsopom FeCl3.

benkoBast mpupoa nHcynrHa (1IBETHAS peaKilus Ha OCTKH).

[InakaTtel WM komorpamMMmbl ¢ (dopMmynamMu amujga Cyiab()aHUIOBOM  KHUCIOTHI,
auruapooaueBol W JIOKHOW — AUTUAPO(OTUEBON  KHUCIOT, OCH3WITIECHUITWIUINHA,
TeTpaIMKINHA, [IeOTaKCUMa, aCIIupUHA.

JlaGopaTopHbIe ONBITHI

WcnbiTanne pacTBOPUMOCTH aJpeHaIWHA B BOJE W CONsiHOM kuciore. OOHapyKeHue
acrMpHHa B TOTOBOM JIGKAPCTBEHHOM (hopMme.

IIpakTHyeckue 3aHATUS

OO6nHapyxeHue BUTaMHUHA A B mojcoiiHedyHOM Maciie. OOHapyxenue ButamuHa C B
s0mouHoM coke. Onpeenenue Buramuia D B ppIObeM KUPE WU KYPUHOM KENTKE.
JlelicTBrEe aMWIIO3bl CIIOHBI HAa Kpaxmaj. JleMcTBuE AEruaporeHasbl Ha METHUIICHOBBIN
cuHMU. /lercTBrE KaTanas3bl Ha IEPOKCHU BOAOPOIA.

AHanu3 JEeKapCTBEHHBIX MpEnapaToB, MPOU3BOJHBIX CAJUIUIOBOM KHUCIOTHL. AHAIU3
JIEKapCTBEHHBIX MPEnapaToB, MPOU3BOAHBIX M-aMUHO(EHOIA.



IIpumepHbIe TEeMBI 10KJIA10B, COOOLICHUI, HHANBUAYAJIbHbIX MIPOCKTOB
buorexnonorus u reHHas nHxeHepus — texHosorun XXI Beka.

. HanoTtexHonoruss Kak TOPUOPUTETHOE HAMpaBICHUWE PAa3BUTHS HAYyKH U
MIPOU3BOJICTBA POU3BO/ICTBA

. B Poccuiickoit @enepannn. CoBpeMeHHbIE METOJIbI 00€33apaskuBaHUs BOJIBI.

. AJIOTpONYs METAIIOB.

. 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 LEIISIX.

. PeHTreHoBckoe U3aydeHne U ero NCIoJIb30BaHNE B TEXHUKE U MEULIMHE.

. [1na3ma — 4eTBepTOE COCTOSTHUE BEUIECTRA.

. AmMopHbIe BemiecTBa B IpUpoJie, TEXHUKE, OBITY.

. OxpaHa OKpyKarllell cpeapl OT XUMHYECKOro 3arpsi3HeHus. KonumdecTBeHHbIE

XapaKTEPUCTUKU 3arps3HCHHS OKpyXKarolied cpenbl. IlpumeHnenue TBepAaoro u
razoo0paszHoro okcuaa yriepozaa (IV).

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

. I'pybonucnepcHbie  CUCTEMBI, WX KiacCU(UKalMs U  HUCIOJIb30BaHUE B
npodeccronansHOM AesaTenbHocTH. KocmeTnieckue renu.

) [IpruMeHeHne CyCrieH3uil ¥ SMYJIbCUN B CTPOUTENILCTBE.

. 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.

. Bknag OTEYECTBEHHBIX YYEHBIX B PAa3BUTHUE TEOPUU  DJIEKTPOIUTHUYECKOU
JVCCOLIMALAN. Y CTPAHEHUE HKECTKOCTH BOABI HA MTPOMBIIUIEHHBIX MTPEANPUSITUSAX.

. CepHas kucnoTa — «xjie0 XUMUYECKON MPOMBIIILIEHHOCTH.

. Hcnonp30BaHMEe MUHEPATIBHBIX KUCJIOT HA MPEAIPUATUSIX PA3TIMUHOTO MPODUIIS.

. OKcubl ¥ CONU KaK CTPOUTENbHBIE MAaTEPUAIIBI.

. 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 PACILIABOB AJIEKTPOJIUTOB.

. [IpakTrueckoe mnpUMEHEHWE BJIEKTpoin3a: padUHUPOBAHWE, TaJbBAHOILUIACTHKA,
rajgabBaHOCTEIrUs.

. Kuznp u gesareabHocTh 1. J[3BMU.

. Ponp MeTaiuioB B MCTOpUH 4YENOBEUECKOM LUBWIM3ALMU. VcTOpus oT€4ecTBEHHOU

yepHOU MeTaiurypruv. COBpEMEHHOE METAILTYPTHUECKOE IIPOU3BOICTBO.

HcTopust oT€4eCTBEHHOW LBETHOM METALIypruu. Pojb METayuioB M CIUIAaBOB 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 CIIUYKH.

. Hctopusi BOSHUKHOBEHHUS U pa3BUTHSI OPraHUYECKOW XUMHUH.

. Kuznb u gearensHocth A.M.bytneposa.

. Burtanusm u ero kpax.

. Ponb 0T€UEeCTBEHHBIX YUYEHBIX B CTAHOBJICHUM M Pa3BUTUM MUPOBOW OpPraHUYECKOU
XUMUHU.

CoBpeMEHHBIE NPEICTABICHUS O TEOPUU XUMUYECKOT'O CTPOEHHUS.

. DKOJIOTMYECKUE ACTIEKTHI HCTIOJIb30BAHUS YTII€BOAOPOIHOTO ChIPBSI.

. DKOHOMHUYECKHE aCIEKThl MEXIYHAPOIHOTO COTPYIHHYECTBA IO HCIOIb30BAHUIO

YTJIEBOIOPOTHOTO CHIPBSL.
Hcropust OTKpBITUS U pa3pabOTKHM Ta30BBIX U HE(PTSIHBIX MeCTOpOoxaAeHHUM B Poccuiickoi
®denepanuu. XuMus yriieBOJOPOIHOIO ChIPbs U MOs Oyaymiast mpodeccus.

. YTrineBonopoaHOe TOILINBO, €r0 BUAbI U HA3HAYCHHE.

. CUHTeTHYEeCKHUE KayuyKH: UCTOPUSI, MHOTOOOpa3ue U MEePCIIEKTUBBI.

. Pe3nHoTeXHMYECKOE MPOU3BOACTBO U €r0 POJIb B HAYYHO-TEXHUUYECKOM MPOrpecce.
* CBapoO4HOE MPOU3BOJICTBO U POJIb XUMUU YIIIEBOJOPOIOB B HEM.

. Hedtp 1 ee TpaHcmopTHpOBKa Kak OCHOBA B3aMMOBBITOAHOTO MEKIYHAPOIHOTO

COTPYAHUYECTBA



6. TemaTnyeckoe MJIAHUPOBAHHE

[Ipu peanuzamuu coxaepkanusi 00IE0OpPa30BATENIbHON Y4E€OHOW JAUCIUTLIUHBI
OV/J1.09 Xumus B npenenax ocBoeHuss OITOIT CITO na 6a3e OCHOBHOTO 0OOIIETro
oOpa3zoBaHus C TonydeHuem cpeaHero odiero odpazoanus (ITITKPC, TINICC3)
MaKCHMaJIbHasl ydeOHasi Harpy3ka 00y4Jaromuxcsi COCTABIISIET:

e 1o cnemuasbHOCTH 35.02.07 MexaHuszamus CeIbCKOro XO3sicTB [/
ykpynmHeHHas rpynmna crneruanbHocTed n (YI'C) 35.00.00 Cenbckoe ,1ecHoe H
pPBIOHOE XO3SIICTB.

— 117 yacoB, U3 HUX ayauTOpHas (00s3aTeNbHAsA) Harpy3Ka 00 yJarouuxcs,
BKJIFOYAst TAOOPATOPHBIE OIBITHI U MPAKTUUECKHUE 3aHATHUS, — /8 YaCOB;
camocTosiTenbHas paboTta oOy4daronmxcs — 39 yacos.

Bug yae6HOMI paboThI KonuuecTtBo yacos
Aynutopnble 3aHatust Conepxanue o0y4eHus CrnennansHoctu CI1O
Bsenenue 1

1 .00mas 1 HeopraHm4yecKasi XuMHus 45

1.1. OCHOBHBIE OHATHS U 3aKOHBI 3)

1.2. Tlepuogmueckuii 3akoH u Ilepuonndeckast cucrema | 6
XMUMHUYECKHX 3JIEMEHTOB
JA.N.Menneneesa v CTpOCHHE aTOMa

1.3. CtpoeHue BeriecTna 8
1.4. Bona. PacTBOpBI. DN€KTpOIUTAYECKAS 5
JUCCOIMAIUs

1.5. Knaccudukaiuss HeOpraHMUECKHX COCTUHEHUH U ux | 8
CBOICTBa

1.6. XumMuyeckue peakimm 6
1.7. MeTtanbl 1 HEMETAJLIIbI 7
2. Oprannyeckasi XuMusi 32

2.1. OcHOBHBIC TIOHSITHSI OPraHMYECKOW XUMHUHM U TEOpUs | 5
CTPOEHUS] OPraHUYECKUX COECIMHEHUIN

©

2.2. YrieBogopoJibl U UX IPUPOIHBIE HCTOYHUKHI

©

2.3. Kucnopojcoaepikaniiue opraHu4eCKue COeTMHCHMS

2.4. A3orcomep)kamue — OpraHWYecKHe  coenuHeHws. | 9

[Tosmmmeps!

AynuropHble 3aHsaTus. Colep:kaHue 00ydeHus 78
BHeayauTopHasi caMmocTosiTeIbHAs padoTa

IToxroroska JIOKJIaJI0B, COOOIIEHHH, acce, | 39
WHIUBUIYATHHOTO

MPOEKTa C UCTIOJIB30BAaHUEM HHPOPMAIIMOHHBIX
TEXHOJIOTHI U JIp.

IIpome:kyTouyHas arrecrauus B popme nudpdepeHupoBaHHOI0 3a4eTa
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2.2. TeMaTH4YeCKHUH IUIaH U coAepkaHue 001eo0pasoBaTebHON yueOHoi nucuuniannsl OY1.09. Xumus

HanmenoBa @ Copaep:kanue yueOHOro MmaTepuaJjia, 1a00paTopHblie padoThbl M NPAKTHYECKHE 3aHATHS, Bcero | Ypos
HHe caMocTosiTe/IbHAsA padoTa o0ydarommxcst eHb
pa3aesioB H ocBoOE
TeM HUS
1 2 3 4
1 CemecTp
BBenenue Coaep:xkaHue y4eOHOro MaTepuaJia 1 1
1 | Hayunble MeTO/BI MO3HAHUS BELIECTB. PoJb 3KCieprMeHTa U TeOpUN B XUMHUHU.
Pazpea L.
Oo6mas u 56
HeOpraHuye
cKasi XUuMHUA
Tema 1.1. Copnepxanue yueOHOIro Mmarepuajia 3 2
OcHoBHBIE 1 | BemectBa. Atom. Momnekyna. Xumudeckuil siemeHT. M3otombl. Asutorponwusi. OTHOCHUTEIBHAS MOJICKYJISIpHAs
MOHATHS U Macca. Konnuectso Bemectsa.
3AKOHBI 2 | OCHOBHBIC 3aKOHBI XMMHH : 3aKOH IOCTOSIHCTBA COCTABA, 3aKOH COXPAHEHUS MAaCChl U SHEPTUH ,3aKOH ABOTaapo.
Pemenne pacueTHbIX 3a71a4 HAa HAX0XKJIEHUE MOJIEKY/ISIPHON MacChl BEIIECTB, MACCOBOM JI0JIH BEILIECTBA
JemMoncTpanuu: Mojenu aTOMOB XUMHUYECKUX 3JIEMEHTOB. MO/iesIn IPOCTBIX U CIOKHBIX BEILIECTB.
CamocTosiTesibHasi padoTa 00y4ar0IMXcs 4
[ToaroroBuTh cooOieHNs (Ha BbIOOD):broTexHMKa 1 reHHasi HH)KeHepHs — TeXHoJioruu 21 Beka.
HanoTtexHonorus kak NpUOPUTETHOE HANPABICHUE Pa3BUTHS HAyKU U IPOM3BOACTBA B Poccuiickoit denepanui.
Tema 1.2. | Copep:kanue y4eOHOro MaTepuaia 4 2
1 | Tlepuoanueckwii 3axou JI. 1. Menneneena. [lepuonndeckas cuctema- rpadpudeckoe n3o0pakeHue MepUOIUIECKOTO
Ilepuonuuec 3aKOHa
KU 3aK0H U | 2 | Ctpoenue atroMoB. [ToHstue 06 opOUTAISIX.
nepuoanyec 3HaueHue NEPUOAMYECKOr0 3aKOHA U MEPUOJUYECKON CHUCTEMBI ISl Pa3BUTHS HAYKM U MOHMMAHHUA XUMHYECKOU
Kasi HayKu Mupa. Pemenue 3aja4 Ha U30BITOK U HEIOCTATOK
cucrema JI. | JlemoncTpauuu: {uHaMudecKue TabIuIpl 11 MoeIupoBanust [leproinueckoi CHCTEMBI.




n. CamocrosiTesbHasi padoTa 00y4arommxcs
MenaeneeBa | [Ipesentauus «llepuoanueckomy 3akoHy Oyayliee He TPO3UT Pa3pyLICHUEM. .. »
Coobuienne Ha TeMy: «2Kuznp u nestensHocTs . Y. MenneneeBay
Tema 1.3. Copepxanue yueOHOro Mmarepuajia
Ctpoenue 1 | Tumbel xuMudeckoit cBsi3u. MlonHas xuMudeckas cBsi3b. Kitaccudukamnus HOHOB: TIO COCTaBy, 3HaKY 3apsia. VloHHbIe
BCUICCTBA KPUCTAJUIMYECKHUE PEIICTKU. DIEKTPOOTPULIATEILHOCTh. MeTalnyeckas CBs3b.
2 | ArperaTHbIe COCTOSIHUS BEIIECTB W BOJOPOJAHAS CBs3b. llepexox W3 OFHOrO arperaTHOTO COCTOSIHHSL B ApYroe.
HucTele BELIECTBA U CMECH.
3 | AucnepcHsbie cuctemsl. [IoHATHE O KOJUIOMIHBIX pacTBOpax
IIpakTH4eckoe 3aHsATHE
1 \ [IpuroToBneHue cycrneH3uu kKapOoHaTa Kajablus B Bojge. (O3HAKOMIIEHHE CO CBOMCTBAMU JHMCIEPCHBIX CUCTEM
JemMoncTpanuu: Mozenp KpUCTAIUIMYECKON PELIETKH XJI0PHU1a HATPHs
CamocrosiTesibHAasi padoTa 00y4arommxcs
Pemenne 3ana4 u ynpaxHeHui 1o TeMe.
Joxian Ha temy: « [IpuMeHeHne 3MyJIbCU U CYCIIEH3UI)
Tema 1.4. Copepxanue yueOHOro marepuaJia
Bona. 1 | Bona xak pacTBopuTelb. PacTBOpUMOCTD BELIECTB.
PacTBopbL. 5 T\ 1 coas JI0JIs1 pACTBOPEHHOT'O BELIECTBA.
?;:::1?;);“ 3| DNeKTpOIUTHI U HEAEKTPOIUTHI ;3EKTPOIMTHYECKAst Auccoruariys. KucmoTsl, OCHOBaHUS M COMTM KaK JIEKTPOIUTHI
THCCONHAIH IIpakTHyeckue 3aHATHA
1. 1 | [IpuroToBneHue pacTBOPOB 3aJaHHOM KOHLIEHTpalMKi. 3aBUCUMOCTh PACTBOPUMOCTHU OT Pa3INYHBIX (PAKTOPOB
2 | Peaxiu nonsoro ooMeHa
JleMoHcTpauuu: 00pasipl KPUCTAIIIOTUIPATOB.
CamocTosiTesibHast padoTa 00y4ar0IMXcst
3ano’aHUTh TAOIUIy «DJIEKTPOIU3 PACTBOPOB AJIEKTPOIUTOBY
[ToaroToBUTH COOOIIEHUE HA BBIOOP: « DIEKTPOIN3 PACIIIaBOB AJIEKTPOIUTOBY,
« [Ipumenenue snexTposnsa: papuHUPOBAHKE, TaIbBAHOIIACTHKA, FaIbBAHOCTETHsD).
Tema 1.5. | Conepxanune y4eOHOro marepuaJa:

Kaaccudux

1 KucaoTtel u ux cBoiictBa. OCHOBAaHUS U UX CBOMCTBA




anus 2 |Comu u ux cBoricTBa. ['uapoIN3 conei.
HeOpraHuye CaoiicTBa okcHI0B. AM(OTEPHOCTS.
CKHX
COeIMHEeH U
— IIpakTH4eckoe 3aHATHE
CROICTBA 1 |HcneiTanue pacTBOPOB KUCIOT HHAUKATOPOM. B3anmoneiicTBiue pacCTBOPOB KUCIOT C MeTaJIaMmuy. « McribiTanme
pacTBOPOB LIEJIOYEN WHIAMKATOpaMu. Pa3iiokeHne HEpaCTBOPUMBIX OCHOBAaHHM
Jemonctpauuu: ['openue pocdopa. Ilonyuenue u cBoiicTBa aM(pOTEpHOro THAPOKCHIA.
CamocrosiTenbHas padoTa o0y4yaommxcs :
CocraButs cxemy «lloBapeHHas COIb KaK XMMHYECKOE CHIPBEY.
[ToarotoButh coobmenue: «OKCUIIBI U COIM KaK CTPOUTEIBHOE ChIPhE
[ToarotoButh npeseHtanuio: «CepHas KUCIO0Ta — «XJI€0 XMMUYECKOH MPOMBIIIUIEHHOCTH
Tema 1.6. | Conep:kaHue yueOHOIro MaTepuaa
Xumnueckn | 1| Knaccugukanus xumuueckux peakuuid. Peakuuu coeaunenus, pasioxxeHus, 3aMenienus, oomena. Karanuruueckue
e peakuuu. OOpaTuMble 1 HEOOpaTUMbIE peakIK. [ OMOTreHHbIE U Te€TepOreHHbIE PeaKIuU. JK30TEPMUUECKHE U
peakuuu SHI0TepMHUUECcKUe peakuy. TernaoBoit 3¢ ekt xumuueckux peakuuid. TernaoBoi 3pPeKT XUMHUECKUX PEAKIUH.
Tepmoxumuueckue ypaBHeHus. JI. O.1 Peakuuu, uaymme ¢ o6pa3oBaHueM ocajika, ra3a Wi BOJBI.
2 | OKUCIUTEIIPHO-BOCCTAHOBUTEIBHBIC peaKIi. MeTo 1 2JIeKTpoHHOTO Oananca. CKOPOCTh XUMUYECKUX PEAKIIUH.
Oo6patumocTth xuMuueckux peaxiuii. JI.0.2 3aBUCMMOCTh CKOPOCTH PEAKIIMU OT KaTalu3aTopa.
JemoncTpauuu: HeoOpaTiMble peakiiu, uaymye ¢ 00pa3oBaHUEM OCaJIKa, ra3a UK BOJIbL.
Tema 1. 7. Copnepxanue yueOHOro Mmarepuajia
Meramabi 1 | 1 | OCOOEHHOCTH CTPOCHHUS aTOMOB METAJUIOB. XMUMHUYECKUE CBOMCTBA. DIeKTpoXuMHUecKuil psia. CriocoObl morydeHus
HeMeTaJLIbI MetaiioB. [lonstue o metamnypruu. CriiaBsl.
2| Oco0OeHHOCTH CTPOSHUS ATOMOB- HEMETAJIOB. 3aBUCUMOCTH CBOMCTB IrajOT€HOB OT
IIOJIO’KEHHUSL B IEPUOANYECKON CUCTEME.
IIpakTH4yeckoe 3aHATHE

1

Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4

IleMOHCTpaIII/IPl: KOHHCKHI/II/I HEMCTAJIJIIOB. FOpCHI/Ie MCTalJI0B

CamocrosiTenbHas padoTa 00y4aommxcst

[TonrotoBka cooOmieHusi: «Cunre3 114-ro smemMenTa — TpuyM@ pOCCHUIUCKUX (HU3UKOB-SIIEPIITUKOB.
[ToarotoBuTh npe3eHTanuio: «JlantaHouab! U akTUHOUABI. Haxoxenue B mpupoe, npuMeHeHne». Oco0eHHOCTH
CTPOEHHS aTOMOB- HEMETAJIJIOB. 3aBUCUMOCTb CBOICTB rajJoreHoB OT




ITOJIOKCHHUSA B HepHOﬂHqCCKOﬁ CHCTCMC.

2 cemecTp
Pazgean 2. 60
Oprannuec
Kasi XUMHUSA
Tema 2. 1. Coaep:xkaHue y4eOHOro MaTepuaJia 4
OcHoBHBIC 1| Ilpenmer opranuueckod xumuu. llpupoaHble, HMCKYCCTBEHHbIE M CHHTETUYECKHME OpPraHUYECKHE BEIIECTBA.
NOHATHS CpaBHEHUE OPraHUYECKUX BELIECTB C HEOPraHUYECKUMU.
OpraHu4ecK | 2 | Teopusi CTpOSHHs OpraHHYECKUX BemecTB A. M. ByTtieposa
0ii XMMHUH H Knaccudukanus opranmdeckux BemiectB. Krnaccudukanuss peakumii B OpraHMYECKOM XUMHM: pPEaKIUu
Teopus NPUCOEANHEHMSI,  OTILEIUICHUS, 3aMELICHHSI, U30MEpPHU3aLUH.
CTPOCHUS JI.O. 3 U3roToBieHue MOI€JIe MOJIEKYJI OPraHUYECKUX BEIIECTB
OpPraHu4ecK
X JemoncTpanuu: KauecTBeHHOE onpeienieHne yriiepoa, BOJOpo/ia U XJiopa B MOJIEKYJIaX OpraHU4eCKUX COeIMHEHUH.
coequnennii | CaMocTosATE1LHAs padoTa 00y4YaAKOIIMXCS 4
CocTtaBuTs rioccapuii o reme: «Teopus XUMHUUECKOTO CTPOSHUSI.
Pemenue 3a1a4 v ynpaxHEHUH 110 TEME.
Tema 2. 2. Copnepxanue y4eOHOro Mmarepuajia 12
Yraesonopo | 1 | Ankansl. [lonydenue, CBOCTBa, TPUMEHEHHE.
JIb1 M HX 2 | Anxensl. [Toydenue, CBOMCTBa, MPUMEHEHHE.
NPUPOJHbIE
HCTOUHIKH 3 | [IueHb! 1 KaydyKH. ;
4 | Anxunsl. [lonyuenue, cBolicTBa, IPUMEHEHUE.
5 | Apensl. benso:n. [lonyuyenue, cBoiicTBa, IPUMEHEHHUE.
6| IIpuposHble UCTOUHUKH yriIeBo10po1oB. Hedts. I'a3. KamenHslit yroms.
Jemoncrpaunu: Koyekuus o0pa3noB HeTu 1 HE(PTEIPOIYKTOB.
CamocrosiTesibHasi padoTa 00y4arommxcs 4
CocraBieHue cooOlIeHUI Ha BEIOOP: «DKOJOTHYECKUE aCTIEKThl UCIIOJIB30BAaHUS YIIIEBOJOPOIHOTO ChIPHSI»
« Mctopust OTKpBITHS U pa3paboOTKa ra30BbIX U HEPTAHBIX MecTopoxkaeHul B Poccuiickoit denepanyn»
«CHHTETHYECKNE KayuyKU: UCTOPHS, MHOI000pa3ue, MepCreKTUBbI
Tema 2.3. | Copepxxanue yueOHOro MaTepuasa 13
Kucnoponoc | 1 | Criuptel. [IpeaenbHble 0AHOATOMHBIE CIIUPTHI. AJIKOTOJIU3M U €T0 MOCJEeICTBUS JUI1 OpraHu3Ma YeJIoBeKa.

oacpIikalue

FJII/IIIGPI/IH N OTUWJICHIJIMKOJIb KaK MPEACTAaBUTCIIM MHOTOATOMHBIX CIIMPTOB.




opranuveck | 2 | ®enon. CBoiicTBa, NpUMEHEHUE.
ue 3 | Aunbpnerunsl. [lonydenue, cBoiictBa, [Ipumenenne. KeToHsl

COEMMHENNI | 4 | KapG0HOBBIE KHCIOTHL.
5 | Cnoxuble 3pupsI U KUpbl. MbLIO.
6 | YrieBoasl. 3HauEHHE YIIIEBOIOB B )KUBOW MPUPOJE U )KU3HU YEJIOBEKa
7 | [lonucaxapuapl- Kpaxmai, HEII0J103a.
IIpakTHYecKkue 3aHATHS 3
1 | CpoiicTBa YKCYCHOM KHCIIOTBI
2 | YrneBoasl
JemoncTpanuu: KauecTBeHHbIE peakIii HA MHOTOQTOMHBIE CIIUPTHI.
CamocrosiTesbHasi padoTa 00y4arommxcs 4

CocTraBiieHre MUHU-JIEKLIUN C MPE3EeHTalMeN sl BBICTYIIICHUS B rpyIie 1o teme: «CHUpThI - 0Ib3a U BPeI».
CocraBienue cooOIieHui: « Poib yrieBogoB B )KU3HEACSTEIbHOCTH YEJIOBEKa»
Tema 2. 4. | Coaep:xkaHue yueOHOro MaTepuasa 9
Asorconep:k | 1 | TlousTue 06 aMUHAX. AHHIIHH.
AlHE 2 | Pemenne pacyeTHBIX 3a/1a4
OpPraHu4eckK
e 3 | AMuHOoKkHCcnOTHI. benku u nmonucaxapubl Kak OMOMOIMMEPHI.

COeNMHenHs] 4 | TInactmaccel. Bomokna. Mx knaccudukanys
5 | Pemenue 3anau

o .III/ll.Vlepr. 6 | Oprannueckasi XMMUsi: YEJIOBEK U MIPUPOJA.
IIpakTHyeckue 3aHATHSA 3
1 | Pemenue sKkCcepyMEHTAIbHBIX 3a/1a4 Ha UACHTH(HUKAIIUIO OPTAaHMYECKUX  BEIIECTB
2 | lIBeTHBIE peakuy Ha OEIKU
3 | Pacno3HaBaHue miuacTMacc U BOJIOKOH
CamocTtosiTenbHas padoTa 00y4aommxcst 4
coctapnienue cooOuieHus «Iloammepsl BOKpyr Hac»
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7. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOUI
JAEATEJBHOCTHU OBYYAIOIINXCA

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, JICKTPOJIUTHYSCKAs
JIACCOIMAINS, OKUCIUTENb U
BOCCTAHOBHTENb, OKUCIICHHE U
BOCCTaHOBJICHHE, TETIIOBOM d(pdeKT
pEaKIMU, CKOPOCTh XUMHUYECKOU
peaKIuy, KaTau3, XUMHISCKOE
paBHOBECHE, YIIIEPOIHBIA CKEIIET,
GbyHKIIHOHATBHAS TPYyIIa, H30MEPHSI,
TOMOJIOTHS

OcHoBHbIE 3aKOHBI XUMHH

@opMyIUPOBAHUE 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
($hopMyIHPOBOK MEPUOTUYECKOTO
3akoHa JI.l1.MenneneeBa. O0bsICHEHNE
(U3HUECKOro CMbICTIa CUMBOJIMKU
MEPUOANYECKON TaOIUIBI XUMUYECKUX
anemenToB [[.M.MenneneeBa (HoMepoB
AJIIEMEHTA, EPUo/ia, TPYIIbI) U
YCTaHOBKA IPUYMHHO-CIIEICTBEHHOU
CBSI3M MEXJy CTPOCHHUEM aTOMa U




3aKOHOMEPHOCTSIMU U3MEHEHHUS
CBOMCTB RJIEMEHTOB U 00pPa30BaHHBIX
MMH BEIIECTB B MEPUOJIaX U IPYyIIIax.
XapakTepucTuKa 3JIEMEHTOB MaJIbIX 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
BOXHEUIINX TUIIOB XUMHUYECKUX
CBSI3€A U OTHOCHUTEIBLHOCTH 3TOU
tunojorur. OObsICHEHUE 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS KPUCTALUIMYECKUX PEIIETOK.
DopMyIUPOBKA OCHOBHBIX MOJIOKECHHI
TEOPHUH IIEKTPOITUTAYECKOU
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, CTpOCHUS,
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. XapaKTEePUCTHUKA
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,
MOJIYYEHHUSI U IPUMEHEHUS BaXKHEUIINX
KJIACCOB YIJIEBOAOPOIOB (JIKAHOB,
[MKJIOAJIKAaHOB, AJIKEHOB, aJIKUHOB,
apeHOB) M MX HanboJIee 3HAUMMBIX B




HApOIHOXO3SIMCTBEHHOM IJIaHE
npeacTaBuTeNeid. AHaIOrnYHas
XapaKTEPUCTHUKA BAKHEUIIINX
MpeICTaBUTENeH JPYTUX KIIaCCOB
OpraHUYECKUX COCIMHEHUMN: METaHOJIa
Y 3TaHOJIa, CIIOKHBIX 2(PUPOB, KUPOB,
MBLI, AJIbACTUIOB ((hOpMaTbIETHUI0B U
aleTabAeruAa), KeTOHOB (alleToHa),
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 OMOIIIBIO
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 KaTaanu3aTopa, U3MEHEHUIO
CTEreHEe OKUCIICHHSI DJIEMEHTOB,
o0pa3yroniux BenecTna. Y CTaHOBKA
MPU3HAKOB OOIIETO W Pa3JINYHOTO B
THUIIOJIOT UM PEAKIUi 15
HEOPraHWUYECKOW U OPraHUYECKOU
xumuu. Knaccudukaiys BeniecTs u
MPOLIECCOB C TOUKH 3PEHUS
OKHCJICHHSI-BOCCTAHOBIICHUSI.
CocraBiieHHE YpaBHEHUN PEAKIINI 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 UH(POpMAIUU 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

PacueTsl 10 XUMHYECKUM
¢dopmynam U ypaBHEeHUAM

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

IIpopuiabHoe u nmpodecCHOHATBLHO
3HAYMMOE COJep:KaHHue

OOBsICHEHHE XUMHUYSCKHX 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 BIMSHUS XUMHYECKOTO
3arpsi3HEHHs 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-METOJUYECKOI'O U MATEPUAJIBHO-
TEXHUYECKOI'O OBECIIEYEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA
IMPOI'PAMMBI YYEBHOM JUCIHUTIINHBI
OV]1.09. Xumust

OcBoenne mporpammbl yueOoHOW mucruiuinabl OYJ[.09. Xumus mpeamnosaraer
HajIu4yue B TpodeccuoHalbHONM 00pa3oBaTeIbHON OpraHu3aluu, peaIU3yIoLIeH
0o0pa3zoBaTenbHYIO IpOorpaMMy cpeHero o0iiero o0pa3oBaHus B Mpeeax OCBOCHUS
OIIOIT CIIO Ha ©6a3e OCHOBHOro o00OmIero oOpa3oBaHUWs, KaOWHETAa XUMHU C
nabopatopueli W Ja0OpPAaHTCKOM KOMHAaTOH, B KOTOPOM HUMEETCS BO3MO>KHOCTH
o0ecrieuuTh CBOOOHBIN 10CTyn B MIHTEpHET BO BpeMs y4eOHOT0 3aHITHS U B TIEPHO/T
BHEYUYEOHOM JeATEILHOCTH 00YUYaIOIITUXCS.

B kabuHere AOMKHO OBITH MYJIBTHMEIUHHOE O0OpYHOBaHHE, MOCPEICTBOM
KOTOPOTO  Y4YaCTHUKM 0Opa3oBaTeIbHOTO Mpollecca MOTyT MpPOCMaTpUBaTh
BU3YyaJbHYI0 WH()OPMAIUIO 110 XMMHH, CO3/1aBaTh MPE3CHTAINH, BUACOMATEPUAIIBI U
T.II

B coctaB yuyeOHO-METOAMYECKOIO U MaTepHAIbHO-TEXHHUUYECKOTO OCHAIICHUS
KaOMHETa XUMUU BXOMST:

- MHOTO(DYHKITMOHAJIbHBIN KOMIUIEKC MPENo/1aBaTes;

-HaTypaJIbHble OOBEKThI, MOJI€TIM, MNPUOOPHI W HAOOpPBl Uil OCTAHOBKHU
JEMOHCTPALMOHHOTI'0 U YYEHUYECKOT 0 AKCIIEPUMEHTA;

nevyaTHbIE U DKPAaHHO-3BYKOBBIE CPECTBA 00YUCHUS;

-CpeACTBa HOBBIX WH()OPMAITMOHHBIX TEXHOJIOTHH;

-pEaKTHBHI,

-IepEYHN OCHOBHOM U JIONIOJIHUTEILHON y4eOHOM TMTEpaTyphl;

-BCTIIOMOTaTeJIbHOE 000PY/I0BaHNE U UHCTPYKIIHH;

B mpomecce ocBoeHusi mporpamMmbl yueOHOM yueOHoM nucturuimael OV [1.09.
Xumus 0oOydaronuecs JODKHBI UMETh BO3MOXKHOCTH JOCTyHa K DJIEKTPOHHBIM
y4eOHbIM MaTepuajgaM [0 XHMHH, HUMEIOIIUMCS B CBOOOJHOM JOCTYNE B CETH
WNHTepHeT (371eKTPOHHBIM KHUTaM, IPaKTUKyMaM, TectaM, Matepraiam EI'D u ap.).
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