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PACCMOTPEHO YTBEPXIEHO

[IpeameTHOM (LUKIOBOI) KOMUCCHUEN MeTtoanueckuM COBETOM
Oo6menpodeccnoHaNbHBIX AUCIUILTHH Nol [Tporokoin Nel ot 30.08.2017 r.
ITpotokon Nel ot 28.08.2017 r. 3amecturenb qupekTopa no YBP
ITpencenatens LIMK /E.A. Knakeuu/ /AJ1. Byupix/

PaGouas nporpamma y4eOHOM AUCHUIUIMHBI pa3paboTaHa Ha OCHOBE!

®enepanbHoro 3akona "O06 o6pazoBanuu B Poccuiickoit @enepanuu” ot 29.12.2012 N 273-
@3 (B pen. 2015 ., 2016 1),

npukaza MwunoOpHayku Ne502 ot 12.05.2014 «O06 yrBepxkacHUu GdeaepaIbHOro
roCy/lapCTBEHHOIO  00pa3oBaTEeNbHOTO  CTaHAAapTa  CpPEeAHEero  MpodecCHOHATHLHOTO
oOpa3oBaHUs o HAINPABJIECHUIO MOJArOTOBKH «3APABOOXPAHEHUE "
MEJUIIMHCKUE HAVYKW», ykpynHeHnHod rpynnbel —crnenuanbHocTerr  34.00.00
«CECTPUHCKOE JEJIO» cniennansaoctu 34.02.01 «CectpuHckoe 1710y,

(benepanbHOrO0 TOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CpeAHero (IOJIHOTO)
obmiero oopaszosanus (IIpukaz MunoOpuayku Poccun Ne413 ot 17.04.2012 1.)
pa3psCHEHUI MO peanu3anudud 00pa30oBaTEeNbHON MpOTrpaMMbl  CpelHEro  00IIero
oOpa3oBaHMsl B  Tpeleinax OCBOCHHS  0Opa3oBaTENbHBIX  MPOrpaMM  CPEAHEro
npodeccnoHabHOTO 00pa3oBaHMsi Ha 0a3e OCHOBHOIO OOIIEro OOpa3oBaHUS C YYETOM
tpeboBanuit OI'OC u mnpoduns mnoiaydaemoro mnpodeccCHoOHAIBHOTO 00pa3oBaHuUs,
ono0peHHpIMU pemeHneM HayuHo-meroamyeckoro cosera LleHTpa mpodeccrnoHambHOTO
obpazoBanust PI'AY «DUPO» (mpotokon Ne3 ot 21 uronst 2015 r.),

pPEKOMEHJAUK 0 OpraHU3allK IOJYYSHHS CPEIHEro OOmero oOpa3oBaHMs B Ipeaesiax
OCBOCHHS 00pa30BaTENBHBIX MPOTPaMM CpEIHEro MpodecCHOHANIBHOTO 00pa3oBaHMs Ha
0aze OCHOBHOro ofmero oOpa3oBaHHs C Yy4yeToM TpeboBaHUU  (eaepanbHbIX
rOCYJapCTBEHHBIX 00pa30BaTEeNbHBIX CTAHAAPTOB U TOJIy4aeMod mpodeccuu WiIn
CMELUAIBbHOCTH CpeHero MpodeccHoHalbHOro o0pa3zoBaHus (mMcbMO MUHOOpHAYKH
Poccun Ne 06-259 ot 17.03.2015),

IpUMEpHOI Mporpammsl o61eoOpa3oBatenbHoi yueoHoi nuctmmianasl OY1.09 «Xumus»
Ui ipopeccroHalbHBIX 00pa30BaTeNbHBIX OpraHU3aIHii,

MOJIOKEHHUS O paboueill mporpamMMme y4deOHBIX IUCLUILIMH/TIPO(EecCHOHANBHBIX MOIyJeil
OI'BIIOY «CmoneHnckui 6a30Bblii MeaguinHckni Koiute Kk nMenn K.C. KoHcTaHTHHOBOIY.

Opranmsanus-paspaborunk: OT'BIIOY «CMOJIEHCKHIT BA3OBBIM MEIUIIMHCKUIA

KOJUIE)X UMEHU K.C. KOHCTAHTHUHOBO».

Pazpaborunk: Haboiinmkosa O.I".— npenogaBaresns BbICIIEH KBATH()UKALMOHHON KaTeropun



IHosicHuTEeALHAA 3aANINCKA.

Pabouas nporpamma o611eoOpa3oBaTenbHON yueOHOM JUCHMILTUHBI «XUMHUS» MpeAHa3HAYEeHA
IUIL U3YYEHUSI XUMHUH B MpOo(decCHOHANBHBIX 00pa3oBaTenbHbIX opranuzanusx CIIO, peanu3yrommx
o0pa30BaTeNpHy0 MPOrpaMMy CpeqHero odmiero oOpa3oBaHUS B Ipefesiax OCBOCHHUS OCHOBHOMU
npodeccuonanbHoi obpasoBarenbHoil porpamMmMel CITO (OITOIT CITO)na 6a3ze OCHOBHOTO OOILEro
o0pa3oBaHMs MPU MOATOTOBKE KBATU(UIIMPOBAHHBIX CIEIIMATUCTOB CPEIHErO 3BEHA.

[Tporpamma paspaborana Ha ocHoBe TpeboBanuii @I'OC cpemgHero oOmiero oOpa3oBaHWS,
MPEIbSABISEMBIX K CTPYKTYpE, COJCPKAHUIO U pe3ylbTaTaM OCBOCHUS Y4eOHOH IUCIMILTUHBI
«XuMHS», B COOTBETCTBHM C PeKOMEHJAlMsMH 10 OpPraHU3alUU IOJYYEHHUS CpEIHEro OOIIero
o0Opa3oBaHMs B Mpelenax OCBOEHHUS 0O0pa3OBaTENbHBIX IMPOrPaMM CpPETHEro MNpoQecCHOHAIBHOTO
oOpazoBaHusi Ha 0a3e OCHOBHOIO OOIIEro OOpa3oBaHUS C y4yeToM TpeboBaHM (enepanbHbIX
rOCy/IapCTBEHHBIX OOpa30BaTEIbHBIX CTAaHAAPTOB M MOJIy4aeMol mMpodeccuu WU CHeHUalbHOCTH
cpeanero npogeccuoHanbHOro 00pa3zoBanus (MUCbMO JlemapTraMeHTa rocy1apCTBEHHOW MOJIMTHKH B
cdepe moaroroBku padbounx kaapos u JI1O MunoOpuayku Poccun ot 17.03.2015 Ne 06-259).

PaGouas mporpamma y4eOHOH JUCIUTUIMHBI pa3padoTaHa Ha OCHOBE:

e ®ecnepanpHoro 3akona "O06 obpazoBanuu B Poccuiickoit @eaepanuu” ot 29.12.2012 N 273-
@3 (B pen. 2015 ., 2016 1),

e mnpukaza MwunoOpHaykn NeS02 or 12.05.2014 «O6 yrBepxkueHuHn (eaepaabHOro
rOCYJapCTBEHHOTO  00pa30BaTENIbHOTO  CTAaHAApTa  CPEAHEro  Mpo(eCCHOHAIBLHOTO
oOpazoBaHHs o HAIPABJICHUIO IIOJATrOTOBKU 3APABOOXPAHEHUE n
ME/JULIMHCKUE HAVYKW», ykpynnenHo# rpymmbel —crnenuansHoctedr  34.00.00
«Cectpunckoe aeno» crneruanbHocTu 34.02.01 «CecTprHCKOE €10,

e (emepambHOTO TOCYIApCTBEHHOTO OOPa30BATEILHOTO CTAaHIApTa CpeaHero (TOJIHOro)
obmiero oopaszosanus (I1pukaz MunoOpuayku Poccun Ne413 ot 17.04.2012 1.)

® pa3psACHEHWH MO peanu3aluud 00pa30oBaTENIbHOM MpPOTrpaMMbl  CpelHEro  00IIero
oOpa3oBaHMsl B  Mpelesiax  OCBOGHHs  00pa3oBaTeNbHBIX  IPOrpaMM  CPEIHEro
npodeccuoHaibHOTO 00pa3oBaHMsl Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUSI C YYETOM
tpeboBanuit PI'OC u mnpoduns mnomydyaeMoro mnpodhecCHOHAIBHOTO 00pa30BaHus,
om00peHHBIMU pemeHneM HaydHo-mertoamdeckoro cosera LleHTpa mpodeccrnoHambpHOTO
obpazoBanust PI'AY «DUPO» (mpotokos Ne3 ot 21 uromnst 2015 1.),

® PEKOMEHJAIMI M0 OpraHW3aluy MOJYYEeHHUs CpeaHero oOmiero oOpa3oBaHUS B Mpeaenax
OCBOCHHSI 00pa30BaTENIbHBIX IMPOTrpaMM CpeaHEro MnpodecCHoHATBLHOrO 00pa3oBaHHS Ha
06a3ze OCHOBHOro oOmero oOpa3oBaHus € ydeToM TpeOoBaHMH  (QeleparbHbIX
TOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB M TOJTy4aeMoW MpodeccHuu WiIn
CMELUAIBbHOCTH CpeHero MpodeccHoHalbHOro o0pa3zoBaHus (mMcbMO MUHOOpHAYKH
Poccun Ne 06-259 ot 17.03.2015),

e TpPUMEPHOIT mporpamMmsl o01ieoOpazoBarenbHol yueoHoi aucuurnasl QY . 09 «Xumus»

e TMoJNOKEeHHsT 0 pabouel mporpamme y4eOHBIX AUCHUIUIMH/TIPOPECCHOHANBHBIX MOAYyJIEH
OI'BIIOY «CmoneHnckui 6a30BbIii MeguIIMHCKNH Kojutek nMeHn K.C. KoHcTaHTUHOBOWY.

CogepxaHue MPOrpaMMBbl « XUMUS» HAMIPABJICHO HA JOCTHIKEHHE CIEAYIONINX LeJIeii:

* popMupoBaHUe y 00YJarONUXCsl yMEHUS OIEHUBATh 3HAYMMOCTh XHMHUYECKOTO 3HAHUS IS
Ka)KJIOTO YEIIOBEKa;

* ¢opmupoBaHuE Yy OOYyYArOMMXCS IEJIOCTHOTO TPEACTABICHUS O MHUPE W POJIH XUMHH B
CO3/IaHUU COBPEMEHHOW €CTeCTBEHHO-HAyYHOW KapTUHBI MUpPA; YMEHHUS OOBSICHATH OOBEKTH U
IIPOLIECCHI OKPYKAKOUIEH EHCTBUTEIBHOCTH: NPUPOIHOM, COLMAIBHOM, KYJIbTYPHOH, TEXHUYECKOU
Cpelbl, — UCTOB3Ysl ISl 3TOT0 XUMUYECKUE 3HAHMUS;

* pa3BuUTHE Yy OOYYaIONIMXCS YMEHHHA pa3nnyath (akThl U OIEHKH, CPABHUBATH OICHOYHEIC
BBIBOJIBI, BHJIETh UX CBSI3b C KPUTEPHUSAMHU OLEHOK M CBSI3b KPUTEPUEB C OMPEICICHHON CHCTEMOM
IIEHHOCTEH, (OPMYITHPOBATh K OOOCHOBBIBATh COOCTBEHHYIO MTO3UIIHIO;



* mpuoOpeTeHHue  OOYYArOIIUMHCS OIbITa Pa3HOOOPA3HOW JCATENBHOCTH, MO3HAHUSA WU
CaMOIO3HAHUS; KJIFOYECBBIX HABBIKOB, UMEIOIIMX YHUBEPCAILHOE 3HAYCHHE IS Pa3IMYHBIX BHJIOB
NeSITEeNbHOCTH (HABBIKOB PEIICHHs MNpoOJIeM, NPUHATHS PELICHUH, IIOMCKa, aHajdu3a U 00padoTKU
uH(pOpMAIMK, KOMMYHHKATHBHBIX HABBIKOB, HABBHIKOB H3MEPEHHUH, COTPYAHHUYECTBA, 0OE30MaCHOIO
OOpallleHHUs C BEIICCTBAMU B MIOBCEIHEBHOW JKU3HH).

B mporpaMMy BKIIOYEHO COJEp)KAHHE, HAMpPaBICHHOE Ha (OPMHUPOBAHHE Yy CTYACHTOB
KOMIIETEHIINH, He0OXoauMbIX 11 KauecTBeHHOro ocBoeHus OITOIT CITO na 6a3e 0CHOBHOIO 0OILIETo
0o0pa3oBaHUsl C TMOJyYCHHEM CpeAHero oOImiero o0pa3oBaHMs; MPOrPAMMbI  MOJTOTOBKH
KBaJTM(UIIMPOBAHHBIX pabounX, CIYKAIHUX, POTPaMMbl TOJTOTOBKH CIIEIIHATUCTOB CPETHETO 3BEHA
(TITICC3).

[IporpaMMa MOXET WCIIOJIB30BAThCA JAPYTUMHU TMPOPECCHOHATBHBIMU 00pa30BaTEIbHBIMH
OpraHMU3alUsIMU, PEATU3YIONIMMH 00pa30BaTE/IbHYI0 MPOrpaMMy CpPEIHEro oo0mero oOpa3oBaHUS B
npenenax ocsoenus OITOIT CITO na 6a3e ocHoBHOTO 0011eTO 00pazoBanus (IIIICC3).
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O0mas xapakTepuCcTUKA Y4e0HOH TUCHUIIIMHBI « XUMUD).

Pabouas nporpamMma yueOHON JUCHUIUIMHBI «XUMHSD MpeIHa3HaueHa JJIs U3YYEeHUS] XUMUU B
YUPEKACHUAX CPEAHEro Mpo(ecCHOHAIBHOIO 00pa30BaHMs, peATU3yIIUX 00pa3oBaTeIbHYIO
mporpaMMmy cpeaHero (ToJHOro) oOmmero oOpa3oBaHUs, MPU TOJATOTOBKE KBaTU(HUIIUPOBAHHBIX
CIELIUAIIUCTOB B 00JIACTH MEULIMHBI.

XuMHUST — 9TO HayKa O BEIIECTBAaX, MX COCTaBE M CTPOCHHH, CBOMCTBAX M MpPEBpAILCHHSIX,
3HAYEHUU XMMHUYECKHX BEIIECTB, MaTEPHAJIOB M IIPOLIECCOB B MPAKTHUECKON J1€ATEILHOCTH YEJIOBEKA.
Copepxanne 001Ie00pa30BaTeIbHON yUeOHOW JUCHUIUIUHBI «XHUMUS» HAMPABICHO HAa YCBOCHHE
00y4aroIMMUCS OCHOBHBIX NOHATHUI, 3aKOHOB M TEOPUH XHMMHH; OBJIAZICHHE YMEHHUSIMHU HaOJI0AaTh
XUMUAYECKHE SIBIICHUS, MPOBOJUTH XUMHYECKUN SKCIEPUMEHT, NMPOU3BOAUTH pPAcCUeThl Ha OCHOBE
XUMHUYECKUX (OPMYJI BEIIECTB U YPABHEHUM XUMUYECKUX PEaKIHii.

B mpouecce n3ydeHuss XUMUU y 0Oy4aroIIMXCsl pa3BUBAIOTCS IO3HABATENbHBIE MHTEPECHI H
MHTEJUIEKTyaJIbHblE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSATEILHOM INPUOOPETEHHs 3HAHUM IO
XMMHAU B COOTBETCTBHU C BO3HHUKAIOMIMMHU >KU3HEHHBIMH MpPOOJIEeMaMHu, BOCIHTHIBACTCS OepexHOe
OTHOILIECHMS K MPUPOJE, TOHUMAHUE 3/I0pOBOrO 00pa3a *KHU3HH, HEOOXOAMMOCTH MPEeAyNpEeKICHUS
SIBJICHHIA, HAHOCSIIIIUX BPE.l 3A0POBBIO U OKPYKAIOIIEH cpere.

OHM OCBaMBaIOT MPUEMBI TPAMOTHOTO, 0€30MAaCHOTO HCIIOJIb30BAHUSI XUMUYECKUX BEIIECTB U
MaTepHaoB, IPUMEHSIEMbIX B OBITY, CEIbCKOM XO35HCTBE U HAa IPOU3BOJICTBE.

[lpu CcTPYKTypHpOBaHHMM cCOAEpKaHUS 00meo0pa3oBaTeNbHO  y4eOHOW JAMCIUILIUHEI,
YUUTHIBAJIACh OOBEKTUBHAS PEabHOCTh — HEOOJIBLION 00BEM 4acoB, OTIHYIIEHHBIX Ha H3y4YEHHE
XMMHAW U CTPEMJICHHE MaKCHMAaJIbHO COOTBETCTBOBATH HJESAM pa3BuBaromiero odydenus. [losromy
TEOPETUYECKHE BONPOCHl MAKCHUMaJIbHO CMELIEHBbl K Hadaly W3y4eHHs IUCLMIUIMHBI, C TEM YTOOBI
MOCIICAYIOMUH (aKTUISCKUN MaTeprall pacCMaTPUBAJICS Ha OCHOBE U3YYCHHBIX TCOPHUH.

Peanuzanus JenyKTHMBHOIO MOJIXOAAa K H3YYEHHUIO XMUMMU CIIOCOOCTBYET Pa3BUTHIO TaKUX
JIOTHYECKUX OTEpaIfii MBIIUICHUS, KaK aHAJIN3 U CUHTE3, 0000IIeHHE U KOHKPETHU3aIUsl, CPABHEHUE H
aHAJIOTHsl, CUCTEMAaTH3alMs U KI1acCU(PUKALMS U JIp.

ITpu ocBoenuu npodeccuit CIIO u cnenuansHoctelr CIIO ecTecTBEHHO-HAy4YHOTO MPOQUILS
npo¢eCcCHOHATLHOTO 00pa3oBaHUs XUMUS H3ydaeTcs Ha 6a3zoBoM ypoBHe PI'OC cpennero oliiero
oOpazoBaHus.

B cogepxaHunm  y4eOHOW  AMCUMIUIMHBI  JUIsI  €CTECTBEHHO-HAy4YHOTO  Mpoduis
npoeCCHOHATFHO 3HAYUMBIA KOMIIOHEHT HE BBIJIEJNICH, TaK KaK BCE €ro COJEp)KaHHE SBISIETCS
npoHILHO OPUEHTUPOBAHHBIM M HOCUT MPO(ECCHOHANBHO 3HAYMMBII XapakTep.

B mpomecce uM3ydeHHsT XMMHHM TEOPETUYECKHE CBEIEHHS IOTMOJHSIOTCS ISMOHCTPALHSIMH,
7a00paTOPHBIMM ~ ONBITAMM M TPAKTUYECKUMHU 3aHATHSAMM. 3HAYUTEIbHOE MECTO OTBOAMTCS
XUMHAYECKOMY OJKcnepuMeHTy. OH OTKphIBaeT BO3MOXXHOCTH (pOpMHpOBaTH y O0OydYarOUIHXCS
CleLMalbHbIE NpEIMETHbIE yYMEHUs: padoTaTh C BEIIECTBAMM, BBIIOJHATH MPOCThIE XUMHYECKUE
OTIBITHI, YYUTh O€30ITaCHOMY ¥ 3KOJIOTHUECKH TPAaMOTHOMY OOpAIIEHHUIO C BEIIECTBAMHU, MaTepHaIaMHU
U TpolieccaMy B ObITY M Ha IIPOMU3BO/ICTBE.

Jns opraHuzanmyy BHEAYIUTOPHOM CaMOCTOSATENBHONW pabOThI CTYJAEHTOB, OBJIAJICBAIOIIUX
npodpeccusmu  CIIO  u  cneumanbHocTsiMu ~ CIIO  ecrecTBeHHO-Hay4yHOro  mpoduiei
npodeccnoHanbHOTO 00pa3oBaHus, MPEACTABIEH MPUMEPHBIH IMepedyeHb pedepaToB (JIOKIAIO0B),
WH/IMBUYaJIbHBIX TIPOEKTOB.

B mpomecce m3ydeHHs] XUMHUH BaXXHO (hopMupoBaTh HHOOPMAIIMOHHYIO KOMIIETEHTHOCTD
obyyaromuxcs. [loaroMy mpu opraHu3alu CaMOCTOSITELHONH paboThl HEOOXOIUMO aKIEHTUPOBATh
BHHUMaHHE 00YyYaroIMUXCsl Ha MOMCKe MHQOpPMAIMKU B CPEACTBAX MaccMelua, WHTEpHEeTe, yueOHOU U
CIELUANBHOM JUTEPAType ¢ COOTBETCTBYIOIIUM 0(OPMIIEHUEM U MIPECTABICHUEM PE3yJIbTaTOB.

Wzyuyenne  obmieoOpazoBaTeNbHOM — y4eOHOM  AMCHMIUIMHBI  «XUMHS»  3aBepllaeTrcs
MoJIBE€ICHUEM HTOroB B ¢opme auddepeHIIMpOBaHHOIO 3ayeTa B lceMecTpe M HJK3aMeHa BO 2
CEMECTpPe B paMKaxX MPOMEXYTOYHOW arrectanuu cTyaeHToB B mporecce ocBoenust OIIOIT CIIO c
noJiydeHueM cpeanero obmero oopazosanus (IITICC3.)



MecTo y4eOHO# IMCUMILIMHBI B Y4eOHOM IIaHe.

Y4yeOHast TUCHUTUTMHA «XHUMHUS SBISICTCS YU4COHBIM MPEAMETOM IO BBIOOPY U3 00s3aTeIbHOM
npeameTHot obnactu  «EctectBennbie Hayku» DPI'OC cpemnero obmiero oOpa3oBanus.B
npodeccCHOHATBHBIX 00pa30BaTEIBHBIX OPTaHU3AINIX, PEATU3YIOMIMX 00pPa30BATEIBHYIO MPOTPAMMY
cpenHero obmero oOpaszoBanusi B mpenenax ocBoeHuss OITOIT CIIO na 6a3e OCHOBHOTO OOIIETO
oOpa3zoBaHus, yueOHas AUCHUIUIMHA «XUMH» U3ydaeTcs B 001e00pa3oBaTeIbHOM IHKIE y4eOHOTO
OIIOII CIIO na 6a3e ocHOBHOTO 00IIIero 00pa3oBaHus ¢ MOJYYSHUEM CPEIHEro o0Iero oopasoBaHus
(ITIICC3).

JucnuminHa BXOJUT B 00111e00pa3oBaTeNIbHbIN UK U U3ydaeTcs: Ha 6a30BoM ypoBHE. OCHOBY
pabodeil TporpaMMbl COCTaBISIET COJEPIKAHHE, COTJIACOBAaHHOE C TpeOOBaHUSAMH (enepallbHOTO
KOMIIOHEHTa TOCYIapCTBEHHOIO CTaHJapTa cpenHero (mojHoro) obmiero oOpa3oBaHHs 0a30BOTO
YPOBHS.

Pe3yabTarbl 0CBOeHMS Y4eOHOM TN CIUANJINHBI.

OcBoeHue cojaepkaHusi y4eOHOW JMCHUIUIMHBL «XHUMHUS», OOECIEeYMBAET JOCTH)KEHUE
CTYJEHTAMHU CJEIYIOIINX pe3yJIbTaTOB:

* IUYHOCMHDBIX .

- YYBCTBO TOPJIOCTH M YBAKEHUS K UCTOPUM U JOCTHIKEHMSIM OTEUECTBEHHOM XHMHUYECKOMN
HayK{; XMMHUYECKM TIpaMOTHOE MOBEJCHHE B NPOPECCHOHATIBHON JEATENTbHOCTH U B OBITY INpHU
00palIeHny ¢ XUMUYECKIMH BEIIECTBAMH, MaTepHallaMH U TIPOIIeCCaMH;

- TOTOBHOCTb K HPOAOJDKEHHIO 00pa3oBaHMs M MOBBIMIEHUS KBadM(UKALUUW B HM30paHHOU
npoeCCHOHATBHON JIETENPHOCTH U OOBEKTUBHOE OCO3HAHHWE POJIM XUMHYECKUX KOMIIETCHIMHA B
9TOM;

- YMEHHE MHCIOIb30BaTh JOCTUKEHHUS COBPEMEHHON XUMHYECKOM HAyKH M XMMHUYECKUX
TEXHOJIOTUH JJIi TOBBIIMIEHUS COOCTBEHHOTO HHTEUIEKTYyalbHOTO pPAa3BUTHA B  BHIOpaHHOM
po¢eCCuOHAIBHON JeATETbHOCTH;

* MemanpeomMemHmulx:

- WCIOJIb30BaHME pA3IUYHBIX BHJOB I[IO3HABATENIbHOM JIEATEIBHOCTH W  OCHOBHBIX
MHTEJUIEKTYaJIbHBIX ONepaluil (MOCTaHOBKH 3a/1a4M, (GOpMyTUpOBaHMS TMIOTE3, aHAJU3a U CHHTE3a,
CpaBHEHHUs, O0O0OIIEHUs, CHUCTEMaTU3alliu, BBISIBICHUS INPUYUHHO-CIEJICTBEHHBIX CBS3€H, IMOHMCKa
aHaJIoOroB, (JOPMYIUPOBAHUS BBIBOJOB) Uil PELICHUs MOCTABIEHHOMN 3a/1a4M, IPUMEHEHNE OCHOBHBIX
METOJIOB TO3HAHU(HAOMIOAEHNS, HAy4YHOTO OHKCHEPUMEHTA) MJIs H3Y4YEHMs] Pa3JIMYHBIX CTOPOH
XUMHUYECKHX OOBEKTOB M MPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJUMOCTb CTaJIKUBATHCS B
npodeccuonanbHO chepe;

—— HCIOJIb30BAHHUE PA3IUYHBIX HCTOYHUKOB JUISI TOJyYEHHUS XUMHUYECKOW HH(opMauu,
YMEHHUE OLEHUTh €€ JOCTOBEPHOCTh AJIS JOCTHXKEHMsI XOPOLIMX Pe3ybTaTOBB HPOQecCHOHATBHON
chepe;

* npeOMemHuIX:

- c(popMHUPOBAHHOCTD MPEICTABICHUI O MECTe XUMUU B COBPEMEHHON HAYYHON KapTUHE MHUPA;
MOHMMaHHE POJIM XUMUHU B (DOPMUPOBAHMM KPYrozopa M (PyHKIMOHAIBHOW I'PaMOTHOCTH YelloOBeKa
JUIS pellieHusl MPaKTHYECKUX 3aau;

- BJIAJICHUE OCHOBOIIOJIATAIOUIMMH XHMHWUYECKUMHU MOHSTHUSIMM, TEOPUSMHU, 3aKOHAMU H
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOW;

- BJAJEHUE OCHOBHBIMH METOJAAMHM HAYYHOI'O IIO3HAHMS, HCIOIb3YEMBIMH B XUMHH:
HaOJItO/IEHUEM, OIMCaHUEeM, H3MEpPEHHEM, SKCIIEPUMEHTOM; yMeHHe oOpabdaThiBaTh, OOBSICHSTH
pe3yJbTaThl MPOBEACHHBIX OIBITOB U JIEJIaTh BHIBOJIbI; TOTOBHOCTH U CIIOCOOHOCTH MIPUMEHSTH METOIbI
MO3HAHUS MPU PELICHUH NMPAKTUYECKUX 3a/1aY;

- c()OPMHPOBAHHOCTh YMEHHMS /1aBaTh KOJMYECTBEHHBIE OLEHKU U MPOU3BOJUTH PACUYETHI IO
XUMHYECKUM (pOopMysiaM U ypaBHEHUSIM;



- BIIQJICHHUE TIPABIJIAMU TEXHUKH 0€30MaCHOCTH MPHU UCTIOIH30BAHUN XUMUYECKHIX BEIECTB;

- c¢(OpMHUPOBAHHOCTh COOCTBEHHOW MO3WIIMU MO OTHOIICHUIO K XUMHUYECKOW HH(POpPMAIINH,
IIOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB.

B pesynaprare wu3ydeHus y4eOHOM AMCIHUIUIMHBI «XHUMHs» OOYYalOMIUKCS JTOJDKEH
3HATL/MIOHMMATh:

- POJIb XMMHHU B €CTeCTBO3HAHUM, €€ CBS3b C JPYTMMH €CTECTBEHHBIMH HayKaMH, 3HAYEHUE B
KU3HH COBPEMEHHOTO OOIECTBA;

- Ba)KHeHIIMe XMMHUYeCKHE MOHSTHS: BEUICCTBO, XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYIJIa,
Macca aTOMOB M MOJICKYJ, MOH, pajJuKaj, aJUIOTPONHs, HYKJIUIbl U HM30TOIBI, aTOMHbIC S-, P-, d-
opOuTanM, XUMHYECKas CBS3b, JJICKTPOOTPHUIATEIBHOCTh, BAJICHTHOCTh, CTENEHb OKHUCIICHHS,
ruOpuan3aIys opouTanei, MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN
o0beM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJICKYJISSPHOTO W HEMOJICKYJIIPHOTO CTPOCHHS,
KOMILUIEKCHBIE COCIMHEHHS, JIUCIIEPCHBIE CHUCTEMbl, HMCTHHHBIE PACTBOPHI, SJIEKTPOIUTHYECKAsS
JTMCCOLMAIUs, KHUCIOTHO-OCHOBHBIC PpEAKIHMM B BOJHBIX pacTBOpax, THUIPOJIU3, OKHUCICHUE U
BOCCTAHOBJICHUE, DJIEKTPOJIM3, CKOPOCTh XUMHUYECKON PpEAKIMU, MEXaHU3M pEeaKIMH, KaTajlus,
TEII0BOM A((EKT peakluu, SHTAIBINA, TeINIOTa 00pa30BaHMs, YHTPOIHS, XUMUIECKOE PaBHOBECHE,
KOHCTaHTa PaBHOBECHS, YTIEPOAHBIN CKelleT, (GYHKIMOHAIbHAS TPyIIa, TOMOJIOTHS, CTPYKTypHas U
MIPOCTPAHCTBEHHAS W30MEpPUsl, WHIYKTUBHBIH U Me30MepHBIH 3(D(exThl, 3mekTpoduii, HyKICOPU,
OCHOBHBIE THUIIBI PEAKIIMI B HEOPTaHUYECKON U OPraHUYECKON XUMUU;

- OCHOBHbI€ 3aKOHBI XMMMHU: 3aKOH COXPAHEHHUS MaCChl BEIIECTB, 3aKOH MOCTOSIHCTBA COCTaBa
BemecTs, [lepuoanueckuii 3akon [I.M. Menaeneea, 3akon ['ecca, 3akon ABoraapo;

-OCHOBHbI€ TEOPUM XHUMMHM; CTPOCHHUS aTOMa, XUMHYECKOW CBS3H, JJICKTPOJIUTHUUYECKOM
JTUCCOIMAIIMU, KHUCJIOT M OCHOBAaHUM, CTPOCHHUS OPTraHMYECKUX U HEOPraHUYECKUX COCAUMHEHUI
(BKJIIOYAs CTEPEOXUMHUIO), XUMHUUECKYI0 KHHETUKY M XUMHUYECKYI0 TEPMOIMHAMUKY:;

- KJIaCCH(PUKANNIO 1 HOMEHKJIATYPY HEOPTaHUYECKUX U OPTraHUYECKUX COCTMHEHUIA;

- IPUPOIHbIE HCTOYHUKH YTIIEBOJOPOIOB U CIOCOOBI UX MEepPepaboTKH;

- BellleCTBA U MaTepHasibl, IIMPOKO HCHOJb3yeMble B NMPAKTHUKE: OCHOBHBIC METAJUIBI U
CILIaBbI, TpaduT, KBapIll, MUHEPATbHBIEC YIOOpEHUS, MUHEPATbHBIE M OPTAaHUYECKUE KUCIIOTHI, IIETOUH,
aMMHUaK, YIJIEBOJOPOAbI, (EHON, aHWUIIWH, METAHOJ, JTaHOJ, JTUJICHTJIMKOIb, TIUIEPHH,
dbopManbaeru, aneTalbIeru/l, aleToH, INII0K03a, caxapo3a, Kpaxmai, KJIeT4aTka, aMHHOKHCIIOTHI,
O€JIKU, ICKYCCTBEHHBIE BOJIOKHA, KAyYYKH, TIIACTMACCHI, )KUPBI, MbLJIa U MOIOIIIUE CPE/ICTBA;

yMeTh:

-Ha3bIBATh: W3yUYEHHBIC BEIIECTBA MO «TPUBUATBHOM WU MEXKITYHAPOIHON HOMEHKIIATypaM;

-OnpeAessiTh: BAJICHTHOCTh U CTENEHb OKUCIECHUS XUMUYECKHX 3JIEMEHTOB, TUI XUMUYECKOU
CBSI3U B COCJIMHEHMSIX, 3apsii MOHA, MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ, THI KPUCTAUIMUYECKOU
pELIeTKH, XapaKTep CpeAbl B BOJHBIX PACTBOPAX, OKHUCIHUTEIb UM BOCCTAHOBUTENb, HAIPABICHUE
CMEIICHUSI PABHOBECHS 10 BIMSHUEM PA3IUYHBIX (PaKTOPOB, H30MEPHI U TOMOJIOTH, TIPUHAIIIEKHOCTh
BEILIECTB K Pa3HbIM KJaccaM HEOPraHWYeCKHX M OpPraHMYEeCKUX COEIMHEHMI; XapaKTep B3aHMMHOIO
BIIMSIHHSI aTOMOB B MOJIEKYJIaX, TUIIBI peaKIMil B HEOPraHUIECKON U OPraHNYeCKON XUMUH,

-XapaKTepu30BaTh:S-, P-, d-3JIeMEHTHI 10 MX MoJioKeHHI0 B [lepuoanueckoi cucteme J[.U.
MengeneeBa, oOmpMe XUMHYECKHE CBOMCTBA METAJVIOB, HEMETAJIOB, OCHOBHEIX KJIACCOB
HEOPraHUYeCKNX M OPraHUYECKUX COEIMHEHHI; CTPOEHHE U CBOMCTBA OPraHMYECKUX COEAMHEHUI
(YrneBomoposioB, CHOUPTOB, (DEHOJOB, abJETH/IOB, KETOHOB, KapOOHOBBIX KHCIIOT, AaMHHOB,
AMUHOKHCIIOT U YTJIEBOJOB);

-00BSICHATDH: 3aBUCUMOCTh CBOMCTB XMMHUYECKOTO JJIEMEHTA U 00pa30BaHHBIX MM BEIIECTB OT
nonoxenus B llepuognueckoi cucreme [[.M. MenneneeBa; 3aBUCUMOCTh CBOMCTB HEOPraHUYECKUX
BEIIECTB OT HMX COCTaBa W CTPOCHHS, MPUPOIY XHUMHUYECKOW CBSI3U, 3aBHCUMOCTH CKOPOCTH
XUMHUYECKON peakmuu OT pa3IuYHbIX (PAKTOPOB, PEAKIIMOHHONH CIOCOOHOCTH OpPraHUYeCKHX
COCIMHEHHI OT CTPOCHHSI KX MOJIEKYIT;

-BBINOJIHATH XUMHYECKHH IKCIIEPUMEHT [0 PACIO3HABAHUIO BAXKHEHIIINX HEOPTAHUUECKUX U
OPTraHWYECKUX BEIICCTB, MOJTYYECHUIO KOHKPETHBIX BEIECTB, OTHOCAIIUXCS K W3YYCHHBIM KJlaccaM
COCJIMHEHMH;



- MPOBOAUTH PACUETHI [0 XUMUYECKUM (POpMyJIaM U YpaBHEHUSM PEaKIuii;

- OCYLIECTBJATH CaMOCTOSTEIbHBIA MOMCK XMUMHUYECKON HH(GOpMalUU C HCIOJIb30BAaHUEM
Pa3IMYHBIX MCTOYHUKOB (CIPABOYHBIX, HAYYHBIX M HAYYHO-TIOMYJISPHBIX H3JAaHHUM, KOMIBIOTEPHBIX
06a3 maHHBIX, pecypcoB MHTepHeTa); UCHOIB30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH IJii 00paboTKH U
nepeaayn XuMHUECKOW HHPOPMALIUHU H €€ TPEICTaBICHHUS B pa3InYHbIX (hopmax;

- HCIOJb30BATh NPHOOPETEHHbIC 3HAHUS W YMEHHMSl B NPAKTHYECKON AesiTeIbHOCTH U
NOBCEIHEBHOI KNU3HU:

- I TIOHUMaHHs TII00aIbHBIX MPOOJIEM, CTOSIIUX MEpe]l YeIOBEYECTBOM: 3KOJOTUYECKHX,
SHEPreTUYECKUX U ChIPbEBBIX;

- 00BACHEHUSI XUMUUYECKUX SIBJICHUH, MPOUCXOAAIIUX B IPUPOE, OBITY U Ha MPOU3BOJICTBE;

- 9KOJIOTMYECKH IPaMOTHOI'O IIOBE/IEHUS B OKpYXKaIOLIeH cpene;

-OLICHKHU BIIMSIHUSI XUMUYECKOTO 3arpsi3HEHUsI OKPYKAIOIIEH Cpellbl Ha OPraHU3M 4YesOBEeKa U
JpYTU€ KUBbIE OpraHU3MBI;

- 6e30macHOi paboTHI C BELIECTBAMH B JJAOOPATOPHH, OBITY U HA IIPOU3BOJICTBE;

- OIIpe/IETICHUS] BO3MOXKHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPALLEHUI B Pa3IMUHbIX YCIOBUAX
1 OLICHKU UX MOCJIECTBUIA;

- pacro3HaBaHMsI U UICHTU(PUKAIMN Ba)KHEHUIINX BEIIECTB U MaTEpUasoB;

- OLIEHKH Ka4€CTBA NUTHhEBOW BOJbI U OTAEIIbHBIX MHUIIEBBIX IPOYKTOB;

-KPUTHYECKOW OLEHKM JOCTOBEPHOCTH XHMHUYECKOH WH(pOpMAIMK, TMOCTYMAOMEH U3
Pa3IMYHBIX UCTOYHHUKOB.

PGKOMGHI[yeMOG KOJIMYCCTBO YaCOB Ha OCBOCHUC MMPpOTpaMMbl JUCIUITIIMHBI

MaxkcuManbHON yueOHON Harpy3ku o0yuaromierocsi-162 yaca, B TOM 4ucIe:
- 00s13aTeNIbHOM ayAUTOpHOM y4eOHOI Harpy3ku oOyyatomierocsi- 108 yacos;
- CaMOCTOATEJIbHOM paboThl 0Oyuatomerocs- 54 4yacos.

O6beM yueOHON AUCIMIIIMHBI U BUABI yUeOHOM pabOoThI

N O0beM yacoB
Bua yueOHoii padoThI
1 cemecTp 2 cemecTp

MakcuMaJibHasi ydeOHasi HATpy3Ka (Bcero) 87 75
O0s13aTeIbHAsI ayIUTOPHAs YUeOHasi Harpy3Ka (Bcero) 58 50
8 MoM yucine:

MPaKTHYECKHe paboTHI 6 7

MPAaKTUYECKHE 3aHITUS 12 24

KOHTPOJIbHBIE PaOOTHI

KypcoBasi pabota (IpoeKT)
CamocrosiTesibHasi paboTa 00y4uawuierocsi (Bcero) 29 25
8 MoM yuciue:
HamucaHue J0Kiaja, pedepara no KOHKPETHOUN TeMe; 7 2
nomarHss paboTa (padoTa ¢ yueOHUKOM, yueOHO-METOINIECKUM TTocoOneM,
paboueii TeTpaibio, COCTaBIEHUE TaONHUI, CXEM, IUarpamMm JOTHKO-
AMJIAKTHIECKHIX CTPYKTYP 110 TEME 3aHATHS, COCTABICHNE alrOPUTMOB 12 12
JIEHCTBUH 110 TeMe WU pa3ieiy AUCIUILTIHEI, PEIICHHE CUTYallMOHHBIX 3a/1a4,
pellIeHNE WK COCTaBJICHNE KPOCCBOP/IOB, ITOJIrOTOBKA K MPAKTHYECKIM
3aHIATHUSAM U Jp.);
pabora ¢ o0yuaronie - KOHTPOJINPYIOLIEH IPOrpaMMoN; 3 3
CO3JIaHuE ITPE3EHTAINH, TUJAKTHYECKOT0 pa3iaTOYHOr0 MaTepHaa 1o
KOHKPETHOH TeMe TI0 3aIaHUI0 PETOAaBaTelIs, TIOUCK HH)OPMAIIH B 3 5
eproNIecKoi euatu, pabora B cetn Internet;
y4eOHO — UCCIIeIoBaTeNbCKast pabora 3 3
[TpomexyTouHas aTTecTaIus Jud. 3auér
Wrorosas aTrecranus DK3aMeH




COJIEP)KAHUE YYEBHOM JUCIUIIJINHBI.

EcTecTBeHHO -HAYYHBIH NPOPUIL NPOoecCHOHAIBHOT0 00pPa30BaAHUSA.

BBenenue

HayuHnble MeTO/1bI NO3HAHUS BELLIECTB U XUMUYECKUX sIBJIEHUI. Posb sKcriepuMeHTa U Teopun
B XMMHUHU. 3HaAYCHHE XUMUHU 1pu ocBoeHnH npodeccuii CI1O u cnenmansHocteit CITO ecrecTBeHHO-
HAy4YHOTO MPOoQIs MPodhecCHOHATLHOTO 00pa30BaHU.

1. Opranunyeckasi Xumusi
1.1. IIpeomem opzanuueckoit xumuu.
Teopus cmpoenua op2anu4ecKux cOeOUHeHuil

IIpeamer oprannveckoii xumuu. [loHsATHE 00 OpPraHMYECKOM BEIECTBE W OPraHUYECKOM
xumuH. KpaTkuil o4epk HCTOpHUM pa3BUTHS OPraHUYECKOM XMMHMH. BuTammsMm U ero KpyueHwue.
OcoOeHHOCTH CTPOEHUS OPraHMYECKUX coequHeHuil. KpyroBopot yrieposa B npupose.

Teopust crpoeHus opranndeckux coennnenuii A. M. Byrieposa. [Ipennoceuiku co3aanus
teopun ctpoeHusi. OCHOBHBIE MOJIOKEHUS Teopun cTpoeHust A. M. bytiepoBa. Xumuueckoe cTpoeHue
U cBoiicTBa opraHuueckux BemiecTB. llonstne 06 wmzomepun. CrocoObl OTOOpa)KEHHUsI CTPOEHUS
MOJICKYIBI ((popMysibl, MOjenu). 3HadeHue Teopun A. M. bytiepoBa Iisi pa3BUTHS OPraHUYECKOM
XUMHMH U XMMHUYECKHUX IIPOTHO30B.

CtpoeHue aToma yriaepojaa. DISKTPOHHOE 00JIaKO U OpOUTAlIb, S- U p-OpOUTAIHA. DICKTPOHHBIC
U 3JIEKTpOHHO-Tpaduueckue (GopMysbl aTomMa yriepojaa B OCHOBHOM U BO30YXJIE€HHOM COCTOSHUSX.
KoBasieHTHast XuMHUeCKasi CBsI3b U €€ KJIIAaCCH(HUKAINA 110 CIIOCO0Y MepeKphIBaHus opouTanei (o- u m-
cs3u). [lonstue ruOpuauzanuu. Pasnuuxble Tunbl ruOpuau3aluu U GopMa aTOMHBIX OopOUTaieH,
B3aMMHO€ OTTAJIKMBaHWE THOPUAHBIX OPOUTANICH M HX PACIIONIOKEHUE B POCTPAHCTBE B COOTBETCTBUU
C MHUHUMYMOM »JHepruu. ['eomeTpusi MOJEKyn BelIecTB, OOpa3oBaHHBIX aTOMaMM yIiepoja B
Pa3IMYHbIX COCTOSHUSAX TMOPUIN3ALIUY.

Knaccudpukanusi oprannyeckux coeanHenmii. Kinaccudukauus opraHuyeckux BeLIECTB B
3aBUCHUMOCTH OT CTpO€HHUs yrieponHoi uemnu. [Tonstue ¢pyHkunonanbHo# rpynmnsl. Kinaccudukanus
OpPraHUYECKUX BELIECTB MO TUITY (PYHKIMOHAIBHOM IPYIIIbIL.

OCHOBBI HOMEHKJIATYPbI OPraHUYeCKUX BelllecTB. TpHuBHalbHbIE Ha3BaHUs. PannoHanbHas
HOMEHKIaTypa Kak npenmectseHHnna HomeHknarypsl IUPAC. Homenknarypa IUPAC: npunnumel
o0Opa3oBaHMsl Ha3BaHMW, CTApIIMHCTBO (YHKIMOHAJIBHBIX IPYyMIN, MX 0003Ha4YeHHE B Npedukcax u
cydpukcax Ha3BaHUN OPraHMYECKUX BEIIECTB.

Tunbl XMMHYECKHX CBfI3ell B OPraHN4ecKNX CoOeJMHEHHSIX U CII0CO0bI NX pa3phbiBa.

Knaccugukaiuss KOBaJeHTHBIX CBA3€H MO AIIEKTPOOTPHULATEILHOCTH CBA3aHHBIX AaTOMOB,
crnoco0y TEepeKphIBaHus opOuTaneid, KpaTHOCTH, MeXaHu3My oOpa3oBaHus. CBs3b MPUPOBI
XUMHUYECKOH CBSI3M C TUIIOM KPHUCTAIIMUECKONW PEIIETKH BEIeCcTBa U ero (M3NYEeCKUMHU CBOWCTBAMH.
Pa3ppiB  XxuMuueckoil cBsI3M Kak Ipolrecc, oOpaTHbIM ee o00pa3oBaHuIO. ['OMOIUTHYECKHH W
TeTepPOINTUYECKUN pa3pbIBbl CBA3EH, MX COMOCTABIEHHE C OOMEHHBIM M JOHOPHO-aKIENTOPHBIM
MexaHu3MaMu ux oOpaszoBanus. [loHsTHE CBOOOIHOTO pajnKaia, HyKICOPUIHLHOU U IIEKTPOOUITEHOM
YaCTHULIBI.

Knaccupukauusa peakumid B opranuveckoil xumuu. [loHsTHE O THUMax W MexXaHHU3Max
peakumii B oprannueckoil xumun. Cybcerpar u pearent. Knaccugukainus peakuuii mo U3MEHEHHUIO B
CTpYKType cyOcTpara (MpucoeIuHEeHUe, OTUIEIUIEHNE, 3aMelIeHe, N30MEepU3allis) U TUILy peareHTa
(panukanbHbIe, HyKIICO(DUIIbHBIE, IIEKTPO(UIbHBIE).

Peakunu mnpucoenunenuss (AN, AE), snumunupoBanus (E), 3amemenus (SR, SN, SE),
n3oMepu3aluu. Pa3HOBUAHOCTH pEaKIUil KaXAOro THUIA: TUAPUPOBAHME U ACTUAPUPOBAHHUE,
raJIOrTeHUPOBAHNE U JIETAJIOTEHUPOBAHME, TUIpATallus U JerujapaTanus, THApOrajloreHupoBaHUe U
JeTUIPOraIOTeHUPOBAHNE, TOJIMMEpH3alMsd M TOJIMKOHACHCAIMs, neperpynnuposka. OcobeHHOCTH
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI B OPraHNYeCKON XUMUH.
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CoBpeMeHHbBIE PEACTABJICHUS 0 XUMHYECKOM CTPOCHUM OPraHUYeCKUX BellecTB.

OCHOBHBIE HampaBji€HUd pa3BuTUd Teopun cTpoeHus A. M. byrtneposa. Wzomepus
OpPraHMYECKUX BeUIECTB U €€ BUJbl. CTPYKTypHas M30MEpHUS: MEXKKIACCOBas, YIJIEPOJHOIO CKEJeTa,
MOJIOKEHUS KpaTHOM cBsi3u W (QyHKUMOHaNbHOW rpynmnbl. [IpocTpaHcTBeHHass U30MepUs:
reoMeTpuueckas M onrtudeckas. IloHsTHEe acummeTpuyeckoro LeHTpa. buonornueckoe 3HadueHHE
ONTUYECKON u30oMepuu. B3auMHOe BIMSHHE AaTOMOB B MOJIEKYJaX OpPraHMYECKHX BEIIECTB.
OnexTpoHHbIE YPPEKTHl aTOMOB M ATOMHBIX TPYII B OPTaHUYECKUX MOJIEKynax. WHIyKITMOHHBIN
3¢ deKT, TONOKHUTEIBHBIH W OTPHUIATEIBHBIN, €ro ocoOeHHocTH. Me3zoMepHblii 3¢ dekt (3hdexT
COTIPSIKECHHUSI ), €0 OCOOCHHOCTH.

Hemoncmpayuu

Komnekuuu opraHnyeckux BEIIECTB (B TOM YHCIIE JIEKAPCTBEHHBIX MPEMapaToB, KPACUTENEH),
MaTepuajIoB (MPUPOAHBIX U CHHTETHUYECKUX KAay4yKOB, IJIACTMAcCC U BOJIOKOH) M HW3JEIHA M3 HUX
(HuTEH, TKAHEH, OT/IEJIOUYHBIX MATEPUAJIOB).

Monenu monexkyn CHg, CoHg, CoHa, CeHg, CH3OH — mapocTep)kHeBbIe B 00BEMHBIE.

Monenu OTTaJIKUBaHUS THOPUTHBIX OPOUTAIICH C TIOMOIIBIO BO3AYIIHBIX IIAPOB.

BzaumojeiicTBie HaTpHsi C STAHOJIOM U OTCYTCTBHE B3aUMOJICHCTBUS C IUITHUIOBBIM 3PHUPOM.

OnBITHI, TOATBEPKIAIONINE Haaudue (YHKIMOHAIBHBIX TPYHI Y COCAMHCHUN Pa3IUIHBIX
KJIACCOB.

Jlabopamopnutii onvim

H3rotoBneHne Mojeneil MOJEKYNl — MpeICTaBUTENeH pa3lIuYHbIX KIACCOB OPraHUYEeCKUX
COCIMHECHU.

Ilpakmuueckue 3anamus.

OGHapyxeHue yriepojia u BOA0pOaa B OPTaHMUYECKOM COCTUHEHUH.

Ob6napy>xenue rajgoreHoB (npoba beitnpiTeiina).

1.2. IIpeoenvhule y2nes000poout

T'omonornyecknii psag ankanoB. [lonstue o0 yrimeBomopomax. OcOOEHHOCTH CTPOCHHUS
IpeleabHbIX  YIJIEBOAOPOJAOB. AJIKAHBI KaK IPEACTaBUTEIM IPEAENIbHBIX  YIJIEBOJOPO/IOB.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI METaHa U APYTHX ajJkaHoB. ['oMonornueckuii
psa u u3zoMmepus mnapaduHoB. HopmanbHOe M pa3BETBIEHHOE CTPOEHHME YIJIEPOJHON LEmnu.
HomMmeHnkiatypa ankaHoB M alKWIBHBIX 3amecTuTeneil. Pu3nueckue CBOICTBA alKaHOB. AJIKaHBI B
IPUPOJE.

Xumunueckue cpoiictBa ajakaHoB. Peakiuu SR-tuma: ranorenupoBanue (pabotsiH. H.
CemenoBa), HutpoBanue no KoHoBajaoBy. MexaHu3M peakuuu XJOPUPOBAaHUSA ajKaHOB. Peakiuu
JNETUIPUPOBaHUs, TOPEHUS, KATAIMTUYECKOIO OKHUCIEHHUS alkaHOB. KpeKWHI ankaHOB, pa3iM4YHbIE
BHUJIbI KPEKHUHTa, MPUMEHEHHUE B MPOMBINUICHHOCTH. [Iuponu3 m KOHBepCUsi METaHa, W30Mepu3alus
AJIKaHOB.

IIpumeHenne M cnoco0bl moJdydYeHHs1 ajakaHoB. OO0nacTu TNPUMEHEHMS] AJIKaHOB.
[TpoMbIieHHBIE CITOCOOBI TOMYYEHHS ATKAHOB: TMOJIyY€HHWE W3 MPUPOJHBIX MCTOYHUKOB, KPEKHUHT
napauHOB, IOJYYEHHE CHHTETHYECKOro O€H3MHa, rasudukainus yris, THIPUPOBaHHE aJIKaHOB.
JlaboparopHble crocoOBl MOMYYeHHs] alKaHOB: CHUHTe3 Bropia, nekapOOKCHIMpOBaHWE, THAPOIU3
KapOuia anroMUHUS.

Hurnoankanbl. ['oMoJIOTrHYecKHid psSA U HOMEHKIIATypa IUKJIOATKAHOB, X oOmas Gopmyrna.
[Tonste o HampspkeHUM IuKiIa. M3omepus IUKIOAIKaHOB: MEXKKJIAccoBas, YIJIEPOJHOTO CKEJeTa,
reomerpuueckas. [lomydenne u (u3HUecKue CBOWCTBA IMKIOANIKAHOB. XHMHUYECKHE CBOWCTBA
nukioankaHoB. Crneuuduka CBOICTB IUKIOAJKaHOB € MajblM pa3MepoM Lukia. Peakuun
MIPUCOEIUHEHUS U PAJIMKAIIBHOTO 3aMEIICHUSI.

Hemoncmpayuu

Monenu MOJeKysT METaHa, APYTUX allKaHOB, Pa3IMYHBIX KOH(pOpMAIIHiA IUKIIOTEeKCaHa.

PacTBopenue napadrHa B OeH3UHE U UCIIAPEHHUE PACTBOPUTENS U3 CMECH.

[TnaBnenue napadrHa U €ro OTHOILIEHUE K BOJIE (PAaCTBOPUMOCTD, TUIOTHOCTh, CMauMBaHUE).

Pa3nenenne cMecu O€H3MH—BO/1a C IOMOILBIO EIUTEILHOW BOPOHKH.
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['openne merana, nmpomaH-OyTaHOBOW cMmecH, mapaduHa B YCIOBUSX HM30BITKa M HEJOCTaTKa
KHCIJIOPO/JIa.

B3pbIB cMecH MeTaHa ¢ BO3AYXOM U XJIOPOM.

BoccranoBneHne OKCUIOB TSXKENbIX METANIOB HapaduHOM.

OTHO1IEHNE IUKIIOTEKCaHa K OPOMHOI BOZIE M pacTBOPY IEPMaHraHaTa KaJusl.

Jlabopamopnuvie onvimut

W3roroBieHue Mozenel MOJIEKYJI aJIKaHOB U IaJIOT€HAIKaHOB.

UzroroBnenne napadUHUPOBAHHON OyMaru, HCHbITAHUE €€ CBOMCTB: OTHOLICHHS K BOJE M
KUPaM.

OO6HapysxeHue BOJIbl, CaXH, YTIEKUCIOro ra3a B IPOAYKTaX TOPEHUs CBEUH.

O3HaKOMJIEHHE CO CBOMCTBAMH TBEPABIX Mapa(HUHOB: IUIABJICHUEM, PACTBOPUMOCTHIO B BOJE U
OpPraHUYECKUX PACTBOPUTEINSIX, XUMUYECKON MHEPTHOCTHIO (OTCYTCTBHEM B3aUMOJICHCTBUS C OPOMHOMN
BOJIOM, pacTBOpaMu IIEpMaHIraHaTa Kajaus, THAPOKCUIa HaTPUs U CEPHON KUCIIOTBI).

Ilpakmuueckoe 3anamue

[TonyyeHne MeTaHa W HM3y4CHHE €r0 CBOMCTB: TOPEHHUS, OTHOIICHHS K OpPOMHOH Bojae H
pacTBOpy IepMaHraHaTa Kajusl.

1.3. Smunenoevie u ouenoswvie y21€6000poobl

I'omoJiornyeckuii psax ajaKeHOB. DIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI
STHJICHA W AJKEHOB. ['omosormyeckuid psim W oOmas Gopmyna amkeHOB. M3omepusi ITHICHOBBIX
YIJI€BOJOPOAOB: MEKKIIACCOBAsI, YIIEPOJHOTO CKEJIETA, MTOJIOKEHUS KPATHOM CBSI3U, TEOMETPUYECKAS.
OCOoOEHHOCTH HOMEHKJATYpbl ATHJICHOBBIX YIJIEBOJAOPOIOB, HA3BAaHHS BaXXHEWIINX paJWKaJOB.
Pu3nyeCcKue CBOMCTBA AJIKEHOB.

XuMHYecKHe CBOMCTBAa AJIKEHOB. OJIEKTPO(UIBHBIM XapakTep peaklui, CKIOHHOCTh K
peakuusM MPUCOCAUHEHUs, OKHUCIEeHMs, mnoiaumepusauuu. IlpaBuno MapkoBHHKOBA M €ro
ANIEKTPOHHOE OO0OCHOBaHWE. Peakuuu rajsoreHupoBaHUs, T'UAPOrajOreHUpPOBaHUs, TUApaATaINH,
ruapupoBanua. Mexanuzm AE-peakuuii. [lonstue o peakuusax nosummepusanuu. ['opeHne ankeHOB.
Peakuuu okucieHuss B MATKHX W JKECTKHUX ycnoBusiX. Peakuus Barnepa u ee 3HaueHue i
oOHapyKeHMsI HENPEeAETbHBIX YTIIEBOA0PO/I0B, MOITyUEHHs TIIMKOJIEH.

IlpumeHeHre M CHOCOOBI MOJy4YeHHMsl AJKEHOB. lICnosb30BaHME BBICOKOW PEAKIMOHHOMN
CIOCOOHOCTH aJIKEHOB B XMMHYECKOH NpPOMBIIIJIEHHOCTH. [IprMeHeHHe »TuieHa M TPOIUIIEHA.
[IpoMblieHHBIE CIOCOOBI TOMYyYEHHUS! aJIKEHOB. Peakuuy JeruapupoBaHMsl U KPEKUHIA AJIKEHOB.
JlaGopaTopHble criocoObl MOTyYEHHsI aJTKEHOB.

Aaxkaguenbl. [lonstue u xiaccuukanus JUEHOBBIX YIJIEBOJOPOJOB IO B3aMMHOMY
PacIoNIOKEHUIO KPaTHBIX CBA3ed B Mojekyine. OCOOEHHOCTH 3JEKTPOHHOTO M MPOCTPAHCTBEHHOI'O
CTPOCHMSI CONPSDKEHHBIX aueHOB. [loHsATHE O m-3mekTpoHHOW cucteme. HoMmeHkiaTypa AMEHOBBIX
yrieBosopooB. OCOOEHHOCTH XMMHUYECKHX CBOWMCTB COMNPSDKEHHBIX JIMEHOB KakK CIEACTBUE HX
ANEKTPOHHOTO cTpoeHus. Peakumu 1,4-npucoenuuenus. [lomumepusanus nueHoB. CrocoObl
MOJTy4YeHHUsl AMEHOBBIX YIIIeBo0po0B: paboTsl C. B. JleGenena, neruapupoBaHue ajJKaHOB.

OcHOBHbBIE TMOHATUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHH (Ha NpuMepe NpOAYKTOB
MOJTMMEPHU3AIMH AJKEHOB, aJKaJHEHOB M MX TaJOr€HIIPOM3BOAHBIX). MOHOMEp, MOIMMEp, PEeaKIHs
MOJIMMEPU3alliH, CTEeNEeHb MOJUMEPU3AlMH, CTPYKTYpHOE 3BEHO. THMBI MOJUMEPHBIX IIETei:
JUHEIHBIE, pa3BETBICHHBbIE, cIIUThIe. [loHATHE O crepeoperynapHelx mnoiaumepax. [lomumepst
TEepPMOIUJIaCTUYHBIE U TepMOpeakTUBHBIE. [IpencTaBienne o miactMaccax u anacromepax. [lommatunen
BBICOKOI'O M HHM3KOI'O [JaBJIEHHs, €ro cBoicTBa M npuMmeHeHue. Karammszatopel Llurnepa—Harra.
[lonumpomnuien, ero nNpUMEHEHHWEe U cBoicTBa. ['aloreHcozaepkamiue MOJUMEPBI: Te(IIOH,
noguBUHUIXJIOpUI. Kayuyku HaTypanbHblii u cuHTeTHueckue. Comnonumeps! (0yTaaneHCTUPOIbHBIN
Kayuyk). Bynkanusamnus kayuyka, pe3uHa u 500HHT.

Hemoncmpayuu

Mojienu MOJIEKyJ CTPYKTYPHBIX M MPOCTPAHCTBEHHBIX N30MEPOB aJIKEHOB U aJIKaJUEHOB.

Konnexkuus «Kayuyk u peunay.

Jenonumepusanust kayuyka. CryiieHue MIIEYHOIO COKa KaydyyKOHOCOB — (Mosodas,
OJlyBaHYMKOB, PHUKYCA).

12



Jlabopamopnuie onvimoi

OO6HapyxeHne HenpeesIbHbIX COeTMHEHUI B KEPOCUHE, CKUITHIApE.

O3HakomiIeHHE ¢ 00pa3laMy MOJIMATHIICHA U TIOJIUITPOIHIICHA.

Pacno3znaBanue o0pas1ioB ajqKaHOB U aJIKEHOB.

Ilpakmuueckue 3anamus

[Tomyuenue sTuneHa IeruapaTanuen STUIOBOTO CIIUPTA.

B3aumoneiicTBue 3TuneHa ¢ OpoMHON BOIOH, pAaCTBOPOM MEPMaHTaHATa KaJIHsL.

CpaBHeHHE IJIaMEHH ATHJIEHA C IUIAaMEHEM IMpeAeNbHbIX YIJIEeBOAOPOIOB (MeTaHa, MpOIaH-
OyTaHOBOW CMeCH).

1.4. Ayemunenoegvie y2n1eeo000poosl

["'oMosornyeckuil psii aaKUHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHME alETUIIEHA U
npyrux ankuHoB. ['omonoruueckuit psa u obmas Gopmyna ankuHoB. HoMeHknaTypa aneTuaeHOBbBIX
yraeBoaopoaoB. M3oMepust MEKKI1acCoBast, YTIAEPOAHOIO CKEJIETA, OJI0KEHNS KPAaTHOW CBSA3H.

XUMHYEeCKHEe CBOMCTBA M NMpUMEHEHHE aNKHHOB. OCOOEHHOCTH peakiuil MPUCOCTUHEHHS 10
TPOMHON yriepoa-yriaepoaHon ceasu. Peakums Kyueposa. [IpaBmiio MapkoBHHKOBA IPUMEHUTENBHO
K aneruieHam. [ToaBMXHOCTH aTOMa BOIOpoa (KUCIOTHBIE CBOMCTBA allKMHOB). OKUCICHHUE aJIKUHOB.
Peakuus 3enunckoro. [IpuMeHenue aneTuaeHoBbIX yrieBoaopoaos. [lonuBununanerar.

[Tomyuenue ankuHoB. [lomyuenue aneTuaeHa MUPOIU30M METaHA U KapOUTHBIM METOIOM.

Hemoncmpayuu

Mogenu MONEKyYJIbl alleTHIICHA U IPYTHX aTKUHOB.

[Tony4yenue anerwieHa U3 KapOuaa Kaiblus, O3HAKOMIICHHE C (PU3MYECKUMH U XUMHUYECKUMH
CBOMCTBaMHU alleTUJICHA: PACTBOPHUMOCTBHIO B BOJIE, TOPEHHUEM, B3aUMOJICHCTBUEM C OpOMHON BOJIOM,
pacTBOpoM IepMaHraHaTa kauus, coiisimu mean (1) u cepebpa.

Jlabopamopmuutii onvim

N3roroBieHne Moaenen MOJIEKyJ alKMHOB, UX U30MEPOB.

1.5. Apomamuueckue y2n1e6000poowt

I'omonoruyecknii ps1 apeHOB. beH3011 Kak IpencTaBUTeNb apeHoB. Pa3BuTre npeacraBieHui o
crpoeHuu Oen3ona. CoBpeMEHHbIE MPECTAaBICHNUs 00 JIEKTPOHHOM U MPOCTPAHCTBEHHOM CTPOECHUU
oenzona. OOpa3oBaHHE apOMATUUECKOW T-CHUCTeMBI. ['OoMojornbeH3ona, UX HOMEHKJATypa, oOIias
¢dopmyna. HomeHknmaTypa nais AM3aMELICHHBIX MPOM3BOJAHBIX O€H30ma: opmo-, mema-, napa-
pacnosioxkenue 3amectureneil. Pu3ndeckue CBOMCTBA apEHOB.

Xumuueckue cBoiictBa apeHoB. Ilpumepbl peakiuii  3IeKTPOGUIBHOTO  3aMEIlEeHUs:
raJIOr€HUPOBAHMS, AIKWIMPOBAHHUS (kaTanm3aTopbl Opunens—Kpadrca), HUTPOBaHMUS,
cynb(upoBaHus. Peaknuu TUApPUPOBaHUS W NPUCOEIMHEHHUS XJopa K OeHzony. OcoOeHHOCTH
XUMHUYECKUX CBOHCTB TOMOJIOTOB OeH30s1a. B3anMHOe BiMsSHHME aTOMOB Ha MpUMEpPE TOMOJIOIOB
apeHoB. OpueHTanus B peakiusax aeKTpopuibHoro 3aMerienus. Opuenrtants! | u Il pona.

[IpumeHneHnue u nosyuyeHue apeHoB. [IpupoaHble HCTOUHUKHM apOMAaTUYECKUX YIJIEBOJOPOIOB.
ApomaTH3anus alKkaHOB U UKJIOANKaHOB. AJKWIMPOBaHUE OeH30I1a.

Hemoncmpayuu

[TapocTepkHEBbIE M 0OBEMHBIE MOIETH MOJIEKYJT OEH30J1a M €r0 TOMOJIOTOB.

Pa3nenenne cMecu 0€H301—B0/1a C TOMOIIBIO IETUTENbHON BOPOHKH.

PacTBopstomas cnocoGHOCTh OeH3071a (IKCTPAKILIUS OPTaHUUECKUX U HEOPTraHUYECKHX BEIIECTB
OEH30JI0M U3 BOJHOIO pacTBOpa Hofa, KpacuTeseil; pacTBOpeHHEe B O€H305ie BEILECTB,
TPYAHOPACTBOPUMBIX B BOJIE (CEpPbl, OEH30MHON KUCIIOTHI).

['openue 6ensona.

OtHomenue GeH3oma K OpOMHOM BOJIe, pacTBOPY MEpMaHTaHaTa KajHsl.

[Tonryuenne HUTpOOEH307a.

O3zHakomiieHHEe C  (PU3MYECKUMHM  CBOWCTBAMHM  apOMAaTHYECKUX  YIJIEBOJOPOJOB  C
ucrnosib3oBaHueM pactBoputensi «ConbBeHT». M3roroBiieHHe M HCIOJIB30BaHME MPOCTEHIEro
npubopa i XxpoMmatorpaduu.

[Tomydyenue GeH3omna nekapOOKCUIMpoBaHUEM OeH30MHON KUCIOTHL. [lomyuenue u paccioeHue
sMynbcuu OeH3ona ¢ Boaoi. OTHouieHne 6eH301a K OpOMHOM BOJIEe M pacTBOPY NEpMaHIraHaTa Kausl.
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1.6. IIpupoousvie ucmounuku y21€6000p0006

Hedts. Haxoxnenue B mpupoxae, coctaB u ¢usmdeckue cpoiictBa HedTH. TormmmBHO-
sHepreruueckoe 3HadeHue Hedtu. Ilpombinuiennas mnepepabotka HedTu. Pextuduxanms nedTH,
OCHOBHBIE (DpaKIMK €€ pa3eieHus, UX HCIOIb30BaHue. BTopuuHas nepepaboTka He(TEmpOIyKTOB.
Pextudukanus masyra npu yMEHbLUICHHOM JaBieHUU. KpekuHr HeTenpoayKToB. Pa3znuyHble BUABI
Kpekunra, padotsl B. I'.IllyxoBa. MI3oMepu3zamus ajikaHOB.

AJNKWIMPOBaHHE HENpEeAETbHBIX YIiIeBoa0ponoB. Pudopmunr nedrempoxykToB. KauectBo
aBTOMOOMJIBHOTO TOIUIMBa. OKTaHOBOE YHUCIIO.

[Tpupoauslii u monyTHbIH He(TsAHON ra3zel. CpaBHEHHE COCTaBa MPHPOJHOTO M IMOMYTHOTO
ra3oB, UX PAKTHYECKOE UCIIOIb30BAHUE.

KameHHbI yronb. OCHOBHBIE HalpaBJIEHUS HCIOJIb30BaHUS KaMeHHOro yris. KokcoBaHue
KaMEHHOTO YIS, BaKHEHIIME MPOAYKThI 3TOr0 IIpolecca: KOKC, KAMEHHOYIOJbHas CMOJIa,
HajcMmoibHas Bojaa. CoeauHeHMsl, BbIICIAEMbIE M3 KaMEHHOYToJbHOM cMoJbl. [IpoaykThl,
MI0JIy4aeMbl€ U3 HaJCMOJIBbHON BOJBI.

DKOJIOTUYECKHE aCIIEKThI 100bIYH, IEPEPAOOTKU U UCIIOIb30BAHUS TOPIOUNX UCKOIIAEMBIX.

Hemoncmpayuu

Komnexnus «IpupogHpie HCTOYHUKH YTII€EBOJOPOIOBY.

CpaBHeHue npoIieccoB TopeHust HehTH U MPUPOTHOTO rasa.

OO0pa3oBanre HEPTSHOM TJICHKU HA IOBEPXHOCTH BOJIBI.

Karanutnueckuit KpekuHT nmapaduHa (MM KEpOCHHa).

Jlabopamopnuvie onvimut

Onpenenenne HaTMYUs HEMPEIEIbHBIX YIIEBOIOPOAOB B OCH3UHE U KEPOCHHE.

PacTBOpHMOCTD pa3inuuHbBIX HEPTENPOAYKTOB (OCH3MHA, KEPOCHHA, IU3EIBHOTO TOIUIMBA,
Ba3eNuHa, napaduHa) Ipyr B Ipyre.

1.7. I'udpokcunvhovle coeOuHeHus

Crpoenue u knaccudukanus cnuptoB. Knaccudukaius cnupToB MO THUILY YIIIEBOAOPOIHOTO
paaMKaia, 4ucily TUAPOKCUIIBHBIX TPYNI M TUIy aTOMa YIJIEpOoJia, CBSI3aHHOTO C TI'MAPOKCHIIBHOM
Ipynnoi. DIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOEHUE TMAPOKCUIIBHOM Ipymnnbl. BiusHue crpoeHus
CHHUPTOB Ha UX (QU3NUECKHe CBOICTBA. MexXMOIeKysipHas BOJOpPOIHAs CBA3b. ['oMonornueckuit pssu
IpeJeNbHBIX OJHOATOMHBIX CIIUPTOB. M30Mepuss M HOMEHKJIATypa ajJKaHOJIOB, UX ol0mas ¢opmya.
XUMHYeCcKHe CBOMCTBA aJIKaHOJIOB. PeakioHHas ciocOOHOCTh MPEeAENbHBIX OJHOATOMHBIX CIIUPTOB.
CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOWMCTB OpPraHMYECKMX M HEOPraHUYECKUX COEIUHEHM,
conepxkamux OH-rpynmy: kucinoT, oCHOBaHUM, aM()OTEPHBIX COeIMHEHUH (BO/bI, cIUpTOB). Peakmuu,
MIOATBEPKIAIOIIUE KHUCIOTHBIE CBOMCTBA CHMPTOB. Peakium 3ameleHus TMIPOKCHJIBHOM TPYIIIBIL.
MexmMonexkynsipHas JIeruapaTaiusi CIHUPTOB, yCIOBUS oOpa3oBaHMsl NMpOCThIX 3¢upoB. CloXHBIE
3GUpbl HEOPraHMYECKUX M OpPraHUYEeCKHX KHUCJIOT, peakuuu -sTrepuduxanuu. OKHUCIeHHE U
OKHUCJIUTEIBHOE AETUAPUPOBAHNE CITUPTOB.

Crioco0b! MmosTy4eHHs CIUPTOB. [ MApoIM3 rajoreHaakaHoB. [ uaparanus ajlkeHoB, YCIOBHs €€
npoBefeHus. BocctaHoBiieHNE KapOOHMIIBHBIX COETUHEHUI.

OtpenpHble TPENCTABUTENN aJKAaHOJIOB. MeTaHOJ, €ro IPOMBIIIEHHOE IOIY4YeHHE H
MIPUMEHEHNUE B MPOMBIILIEHHOCTH. bronorudeckoe paeiictBue meranona. Cneunduueckue crocoOsl
IIOJIy4EHUS ATHJIOBOrO criupTa. PU3HOIOTHUECKOE IEHCTBUE 3TAHOJIA.

MHuoroaromusie cnupThl. U30MepHs 1 HOMEHKJIaTypa MpeicTaBUTENe! JBYX- U TPEXaTOMHBIX

cnupToB. OCOOEHHOCTH XWMHUYECKHUX CBOWCTB MHOTOATOMHBIX CIIMPTOB, UX KaueCTBEHHOE
oOHapyxeHue. OTnenbHbIe NMPEACTaBUTEIN: STUJICHIVIMKOb, TNIMLIEPHH, CIHOCOOBl MX IMOIY4YEeHHS,
IIPaKTUYECKOE IPUMEHEHHUE.

®enost. DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTpoeHue (QeHona. B3auMHoe BiusHUE
apoOMaTHYECKOI0 KOJIbLIA U THIPOKCUIBHOM IPYIIIIBI.

XuMuyeckue cBoOWcTBa (eHoja Kak (YHKIMS €ro XMMHUYECKOro crpoeHus. bpomupoBanue
¢deHona (kayecTBeHHAs! peakiys), HUTpoBaHUE (MMKPUHOBAs KHUCIOTA, €€ CBOWCTBA U NPHUMEHEHUE).
OO6pazoBanue OKpalIeHHBIX KOMIUIEKCOB ¢ HoHOM Fe3+. [Ipumenenne denomna.

[Tony4yeHnue gpeHona B MPOMBIIIIEHHOCTH.
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Hemoncmpayuu

Monenu MOeKys CIUPTOB U (PEHOIOB.

PacTBOpHMOCTB B BOJIE aJIKAHOJIOB, STHJICHIJIMKOJIS, TIUIEPUHA, (PeHOIA.

CpaBHeHUE CKOpPOCTH B3aUMOJICHCTBUS HATpUsi C OTAHOJIOM, MPOMAHOIOM-2, 2-METUJI-
IIPOIIAHOJIOM-2, TJIULIEPUHOM.

[Toryuenue 6pomaTaHa U3 ITAHOINA.

Britecnenne ¢eHomna u3 peHonsTa HaTPUS YrOJIbHON KHCIOTOM.

Peakmus dhenona ¢ popmambaeruaom.

KadecTBeHHBIE peakiuy Ha (PEHOIL.

3aBUCHUMOCTH pacTBOPUMOCTH (PeHOIIa B BOZE OT TEMIIEPATYPBhI.

B3aumoneiicTBue ¢eHona ¢ pacTBOPOM MICIIOYH.

Pacno3znaBanue pactBopoB ¢eHoJsAiTa HaTpUs M KapOoHaTa HaTpus (0apOOTa)K BBIABIXAEMOIO
BO3/lyXa WIW JEHCTBUE CUIILHON KUCIIOTHI).

Pacno3naBanue BOJIHBIX pacTBOPOB (eHOJIa U TIIHIIEpUHA.

Jlabopamopnuvie onvimut

Pextuduxanus cmecu 3TaHOI—BO/A.

OO6HapysxeHue BOJIbl B a3€0TPOITHOM CMECH BOJIbI M 3TUJIOBOTO CIMPTA.

Ilpakmuueckue 3anamus

N3ydeHne pacTBOPUMOCTH CIIMPTOB B BOJIE.

OKucieHre CnupTOB Pa3InyHOro0 CTPOEHUSI XPOMOBOM CMECHIO.

[Tomryuenue auaTrioBoro 3¢upa. [lonyueHue rimmepara MeIu.

1.8. Anvoecuowvt u kemonwl

['omonornyeckue psijibl aabJeruoB U KeTOHOB. IloHsTHEe O KapOOHWIBHBIX COEIMHEHUSIX.
DIEeKTPOHHOE CTPOeHUE KapOOHUIBHOU Tpymibl. 30Mepusi 1 HOMEHKIIATypa ajbJAEeTUI0B U KETOHOB.
@dusnueckue cBoiCTBa KapOOHUIIBHBIX COCTUHEHUH.

XYMHYECKHE CBOMCTBA albICTUIOB M KETOHOB. PeakimoHHas crocoOHOCTh KapOOHUIBHBIX
coequHEHUI. Peakuuu OKMCIEHUS aJbJETUIO0B, KAUECTBEHHbIE PEAKIMH Ha aJbJCTUIHYIO TpYyIHIY.
Peakuuu nonukonaeHcanuu: oobpazoBanue GeHoIoPpopMalbIETUIHBIX CMOI.

[IpumeHeHue U nosydeHne KapOOHWIbHBIX coequHeHu. [IpuMeHenne anpaeruioB 1 KETOHOB
B OBITY U MPOMBIIUIEHHOCTH. ANBJAETUIBI M KETOHBI B Tpupone (dbupHble Macia, (HEepoMOHBI).
[Tonyuyenne KapOOHUIIBHBIX COEIMHEHUI OKHCIIEHHEM CIMPTOB, MApaTalliell aJlKUHOB, OKUCICHHEM
yrieBosopooB. OTaeNnbHbIe MPEICTABUTENN albJIeTUI0B U KETOHOB, cHelH(uyeckre crocoObl Mx
ITOJIy4EHUS U CBOMCTBA.

Hemoncmpayuu

[MapocTepkHEBbIE U 00BEMHBIE MOJIETH MOJIEKYJT allbJIETH/I0B U KETOHOB.

[TosryueHue ykCycHOTro anpIernja, OKACICHUE ITaHOIa XPOMOBOM CMECHIO.

KauecTBeHHbBIE peaKIK Ha aJlbJICTHIHYIO TPYIIIY.

Jlabopamopuvie onvimot

OkwucleHre 3TaHoja B 3TaHAJIb PACKaJIEHHON MEIHOU MPOBOJIOKOH.

[Tonydyenue peHonopopmManbIeTHAHOTO OIUMEpA.

Pacno3znaBanue pacTBopa areToHa 1 popmalrHa.

Ilpakmuueckue 3anamus

W3ydyeHre BOCCTAaHOBHUTENBHBIX CBOWCTB aJbJETUIOB: PEAKIMS «CEepeOpPSHOTo 3epKajay,
BOocCcTaHOBJEeHME ruapokcuaa Meau (II).

BsaumopeiictBue Gpopmanbaeruia ¢ ruApoCcyibGUTOM HATPHUSL.

1.9. Kapoonoevie kucnomeul u ux npouseoomsie

['omonornyeckuit psAa MpeIesbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. [loHsTHE O
KapOOHOBBIX KHCIIOTaX M HUX Kiaccu(ukauus. ODJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCHIIbHOM TpyIIIbl. 'OMOJIOTrHYecKUil psil peeabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT, UX
HOMEHKJIATypa W H30Mepus. MEXMOJIEKYISIpHbIE BOJOPOJHBIC CBS3U KapOOKCHIIBHBIX TPYMHH, UX
BIIUSIHUE Ha (PU3NUECKHe CBOMCTBA KApOOHOBBIX KHCIIOT.
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XVUMUYECKHE CBONCTBAa KAapOOHOBBIX KHCIOT. Peakiuu, WUTIOCTPUPYIONINE KUCIOTHBIC
CBOMCTBA UM MX CPaBHEHME CO CBOMCTBaAMH HEOpraHMYecKUX KUCIOT. OOpa3oBaHue (HYyHKIUOHATBHBIX
MPOU3BOIHBIX KapOOHOBBIX KHUCIOT. Peakiu stepuduxanuu. AHTHAPUIBI KapOOHOBBIX KHUCIOT, UX
MOJIyYEHUE U IPUMEHEHUE.

CriocoObl moydeHus: KapOOHOBBIX KHUCIOT. OTAEIbHBIC NPEACTABUTEINM M HMX 3HAYCHUE.
OO6mue crnocoObl MOMY4YeHHs: OKHCIEHHE aJKaHOB, aJKEHOB, MEPBUYHBIX CIHUPTOB, albIETHUIOB.
Baxmueilimme nmpeacraBuTen KapOOHOBBIX KUCIIOT, UX OHOJIOTHYECKas pOJib, CIeNU(UIECKUEe CIIOCOOBI
MOJy4YEeHUs, CBOWCTBA U TNMPUMEHEHHE MYPABBUHOM, YKCYCHOM, MaJbMUTHHOBOW MU CTEApUHOBOM;
aKpUJIOBOM M METaKpWJIOBOW; OJIEMHOBOHM, JMHOJEBOH M JMHOJCHOBOMW; IIaBEJICBOM; OEH30MHOMN
KHCJIOT.

Crnoxuble 3¢upsl. CTpoeHHE 1 HOMEHKJIATYpa CIOKHBIX 3(UPOB, MEKKIACCOBAS N30MEPHS C
KapOOHOBbIMU  KHcHOTaMU. CrocoObl TMONydyeHUs CIHOXKHBIX 3hupoB. OOpaTUMOCTh peakIHUH
stepudpukani ¥ (HaKTOpHl, BIUSIONIME HA CMEIICHHE paBHOBecus. (OOpa3oBaHHME CIOXKHBIX
nonudupoB. Ilomudtunentepedranar. JlaBcan Kak MpeACTaBUTENb CHHTETHYECKHX BOJIOKOH.
XUMHAYECKHE CBOMCTBA U TIPUMEHEHHUE CIIOKHBIX d(PUPOB.

Kupst. Kupsl kak ciaoxubie 3¢upsl riaumnepuHa. KapOoHOBbIE KHCIOTHI, BXOJSIINE B COCTaB
AKHUPOB. 3aBUCUMOCTh KOHCUCTEHIIUU KUPOB OT UX COCTaBa. XMMHUUYECKHE CBOMCTBA KUPOB: TUAPOIIN3,
OMBUICHHE, THApPUpOBaHUE. buomornyeckas pojib JKHPOB, HMX HCIOJIb30BaHHE B OBITY U
IIPOMBIIIJIEHHOCTH.

Conu kapOOHOBBIX KUCIOT. Mbuta. CriocoObl OMy4YeHHs COJIeii: B3auMOo/ieiicTBIe KapOOHOBBIX
KHMCJIOT C METaJlJIaMi, OCHOBHBIMH OKCHJIaMH, OCHOBAaHUSIMH, COJIIMHU; IIEJIOUHON TUAPOIIN3 CIOKHBIX
3¢upoB. XUMHUYECKHE CBONCTBA COJIE KapOOHOBBIX KUCIOT: THAPOJIH3, PEaKIIMM MOHHOTO OOMEHa.
Mpia, CylIHOCTh MOIOLIETo AeicTBUS. OTHOLLIEHUE MblIA K XKECTKOW Boje. CUHTETUYECKHE MOIOIINE
cpenctBa — CMC (merepreHTsl), X IPEUMYILECTBA U HETOCTATKH.

Hemoncmpayuu

3HAKOMCTBO C PU3NYECKUMU CBOWCTBAMHU BaKHEHIINX KapOOHOBBIX KHCIIOT.

Bosronka 6€H30iHON KUCIIOTHI.

OTHoIIEeHNE pa3IMYHBIX KapOOHOBBIX KUCIIOT K BOJIE.

CpaBaenue pH BOIHBIX pacCTBOPOB YKCYCHOM M COJISTHON KUCIIOT OJJUHAKOBOW MOJISIPHOCTH.

[Tony4yeHne NpUATHO MAXHYIIETO CI0KHOTO upa.

OTHolIEHUE CIIMBOYHOTO, IIOJICOJTHEYHOI 0, MAIIMHHOTO Macell U MaprapuHa K OpoMHOH Boje U
pacTBOpyY IepMaHraHaTa Kajusl.

Jlabopamopnuvie onvimul

B3aumopeiicTBue pacTBOpa YKCYCHOM KHMCIOTBI C MarHMe€M, OKCHJIOM LMHKA, TUAPOKCUIOM
xenesa (I1I), pactBopom kapOoHaTa Kamus U cTeapaTa Kajiusl.

O3HakomIIeHHEe ¢ 00pa3liaMH CIO0XKHBIX F(PUPOB.

OTHo1IEHUE CIOKHBIX A(PUPOB K BOAE U OPraHMUECKHUM BEILIECTBAM.

BeiBeieHme ®KUPHOTO MATHA € TIOMOLIBIO CIOXKHOTO 3dupa.

PactBOpUMOCTB KMPOB B BOJE U OPraHUYECKUX PACTBOPUTEIAX.

CpaBHEHUE MOIOIIUX CBOMCTB X0341icTBEHHOTO Mbliia U CMC B 5keCTKOM BOJE.

Ilpakmuueckue 3anamus

PacTBOpHMOCTH pa3ianyuHBIX KapOOHOBBIX KUCIIOT B Bojie. B3anMoaelcTBIEe YKCYCHOM KHUCTOTHI
¢ metayuiamu. [lomyuenue nzoamMunoBoro 3¢upa yKCyCHON KHUCIOTHI.

CpaBHEHUE CTENEHN HEHACHIIIEHHOCTH TBEPAOTO U XKHUAKOI0 KUPOoB. OMBUIEHHE KHUPA.

[ToryueHue Mbula U M3y4EHHE €r0 CBOMICTB: MEHOOOpPAa30BaHHUA, peakUUd HMOHHOIO OOMEHa,
THJIPOJIN3A, BBIJIENIEHHSI CBOOOIHBIX KUPHBIX KUCIIOT.

1.10. Y2negoowt

[Tonstue 06 yruneBonax. Kiaccuduxaums yriaeBogoB. MoHO-, OU- U TOJMCAXapuIbl,
MIPEICTaBUTENN KaXKJOW TPYMIbI YIIIeBOAOB. bruonornueckas pojib YrieBoAOB, X 3HAYEHUE B KU3HU
YeJI0BeKa U O0ILeCTBa.

Monocaxapuasl. CTpoeHre U onTHYecKas n3oMepHsi MoHocaxapuoB. Mx kinaccuduxamus no
YHUCIy aTOMOB Yrjepoja W mpuponae kapOooHwiIbHOW rpymnmbl. @opmynsl Oumepa u Xeyopca s
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n300pakeHNs] MOJIEKYJI MOHOcaxapuaoB. OTHeceHHMe MOHOcaxapuIoB K D- u L-psgy. Baxneiimne
MPEACTAaBUTEIN MOHO3.

['moko3a, cTpoeHHWe ee MOJIeKynabl W (u3udeckue cBoiicTBa. Tayromepus. Xumuueckue
CBOMCTBA TJIFOKO3BI: PEAKIUH 10 alIbJETUIHON rpymie («cepeOpsHOro 3epKajia», OKUCICHUE a30THON
KHMCIIOTOM, TuapupoBaHue). Peakuuu IJIIOKO3bl KaKk MHOTOAQTOMHOI'O CIHMPTAa: B3aUMOJEHCTBHE
rI0K03bl ¢ TuapokcuoM meau (II) mpu xomHaTHON Temmeparype U HarpeBaHUH. PazmuyHbIE THIIBI
OpoxxeHHs (CIIMPTOBOE, MOJIOYHOKHCIOE). ['TIoko3a B mpupojae. buonorndeckast posib U IpUMEHEHNE
II0KO3bl. PPYKTO3a KaK U30MEP IIIFOKO3bI.

CpaBHEHHE CTPOEHUS MOJEKYJIBl 1 XUMHYECKUX CBOMCTB TIIIOKO3bI M (ppykTo3bl. DpyKTO32a B
MIPUPOJIE U €€ OUOJIOTUYECKas POJib.

[Tento3el. Puto3a u nezokcuprdosa Kak mpeacTaBUTENH alba0neHTo3. CTpoeHHe MOJIEKYIL.

Hucaxapunpsl. Ctpoenue nucaxapuao. Crnoco0 couleHeHus LUKIOB. BoccranaBiauBaroye u
HEBOCCTAHABJIMBAIOIIME CBOWCTBA JUCAXAaPUIOB KaK CJIEACTBUE COUIEHEHUSI LIUKIIA.

CrpoeHne M XHMMHYECKME CBOWCTBA C€axapo3bl. TE€XHOJIOrMYECKHE OCHOBBI IPOU3BOJCTBA
caxapo3sbl. JIakTo3a 1 MaJIbT03a KaK U30MEPhI CaXxapo3bl.

[Tonucaxapuasl. Ob1Iee cTpoeHue moiucaxapuaoB. CTpoeHUE MOJEKYIbl KpaxMania, aMHuiio3a
U aMWIONEKTHH. PU3NYECKUE CBOMCTBA KpaxMmaia, €ro HaxOKJICHHE B MPHUPOAE U OHOJIOrHYecKas
poisib. I'mukoreH. Xumuueckue cBOMCTBa Kpaxmana. CTpoeHUE 3JIEMEHTAPHOI'O 3BEHA LIEJLIIOJIO3BI.
Bnusiaue cTpoeHUs MOMUMEpHOW Iend Ha (U3UYECKHEe M XUMHUYECKHE CBOMCTBA IIEITUIIOJIO3HI.
I'unponu3 uemnono3el, 00pa30BaHUE CIIOXKHBIX 3(PHUPOB C HEOPraHMYECKUMU W OpPraHMYEeCKHUMHU
kuciotamu. [loHsTHE 00 HMCKYCCTBEHHBIX BOJIOKHAX: ale€TaTHOM IIeJiKe, BUCKO3e. HaxoxkneHue B
MPHUPO/IEC U OUONOTHYECKask POJIb LEIUTFOJIO3bI.

CpaBHEeHHE CBOMCTB Kpaxmaa U HEJUTIOJI03BI.

Hemoncmpayuu

OO6pa3siibl YIIIEBOIOB U U3JIETTUHN U3 HUX.

[Tonyuyenue caxapara KaJblLiMs U BbIJIEJICHUE CaXxapo3bl U3 PACTBOPA caxapara KajlbI[usl.

B3aumoneiicTBre 10K03bI ¢ PYKCMHCEPHUCTON KUCIOTOM.

OTtHo1eHNE pacTBOPOB caxaposbl U ManbTo3bl K Cu(OH)2 npu HarpeBaHuu.

O3zHakoMieHHe ¢ (U3NUECKUMHU CBOMCTBAMM Kpaxmalia ¥ IeJUTF0JI03bI.

HaOyxaHue 1ento103bl 1 Kpaxmala B BOJI€.

[TosryueHnue TpUHUTpATA LEITIOI03bI.

Konnekuus BOIOKOH.

Jlabopamopnuvie onvimul

O3HakoMJIeHHE ¢ (PU3NUECKUMH CBOICTBAMU IJIFOKO3BI (aNTeUHas yIaKkoBKa, TAOJIETKH).

KucioTHeI rugponus caxapossl.

3HaKOMCTBO ¢ 00pa3ljaMH MOJUCcaxapuiIoB.

OO0napyxeHue Kpaxmaja C NOMOUIIbIO KAaueCTBEHHOW peakuuu B Mene, XxJjebe, Horypre,
MaprapvHe, MakapOHHBIX U3JENUsIX, Kpynax.

Ilpakmuueckue 3anamus

Peaknus «cepebpsiHOTO 3epKaia» TII0K03bl. B3anMoeiicTBre TII0K03bl € THAPOKCUIOM MEAn
(IT) mpu pa3nu4HBIX TeMIlepaTypax.

JleiicTBue aMMHavYHOTO pacTBOpa OKCUa cepedpa Ha caxaposy.

O6HapysxeHue J1akTo3bl B MoJoke. [leiicTBue ioaa Ha Kpaxmal.

1.11. Amunst, amunoxkuciomsl, 6enKu

Knaccudpukanus u uszomepus amuHoB. llonatue o0 amuHax. [lepBuuHble, BTOpUYHBIE U
TpetuuHble aMmuHbl. Knaccudukanus aMHHOB 1O THIy YIJIEBOJOPOJHOTO paJuKala U YHUCITY
aMUHOTpyHNn B MoJjekyne. ['omonornueckue psabl MpeAenbHbIX anupaTHYecKuX M apoOMaTHYECKHX
aMHHOB, U30MEPHSI U HOMEHKJIATypa.

XYUMHYECKHEe CBOMCTBA aMHUHOB. AMHHBI KaK OpPraHMYECKHE OCHOBAHMS, UX CPaBHEHUE C
aMMHMaKkoM U JpyTMMH HEOpPraHMYECKUMHU OCHOBaHMsMHM. CpaBHEHHE XMMHUYECKHUX CBOMWCTB
anudarryeckux 1 apoMatudeckux aMuHoB. OOpa3zoBaHue aMH10B. AHIIMHOBBIE KpacuTenu. [lonsrue
O CHHTETHYECKHX BOJIOKHaX. [losimaMupl M moaMaMuIHbIE CHHTETUYECKHUE BOJIOKHA.
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[Tpumenenue u nonyyenre aMuHoB. [lonydyenue amuuoB. Pabotst H. H. 3ununa.

AmuHokuca0ThL. [ToHATHE 00 aMUHOKHCIOTaX, UX KiIaccuuKanusg U crpoeHue. Onrudeckas
W30MEpUsl 0-aMHHOKHUCIIOT. HOMEHKIaTypa amMUHOKHUCIOT. JIBOWCTBEHHOCTh KHCIOTHO-OCHOBHBIX
CBOMCTB aMUHOKUCIIOT U €€ IPUYUHBL. BUNIONApHBIE HOHBI.

Peakuuu konaencauuu. Ilentunnas cBsa3b. CUHTETHYECKUE BOJIOKHA: KAIIPOH, HAHT.

Knaccugukanus BosokoH. IlonmyueHue aMHHOKHCIOT, MX INPUMEHEHHE U OHOIoruyeckas
byHKIHS.

benku. benku xak npupoansle noaumepsl. [lepBudnas, BropuyHas, TpETUYHASA U YECTBEPTUYHAS
CTPYKTYphbI OenkoB. PuOpmLIsipHbIe U I100YIspHbIe OenKki. XUMUYEeCKHE CBOMCTBA OCJIKOB: TOPEHHE,
JieHaTypalus, THAPOIN3, KAUeCTBEHHbIE (L[BETHbIE) PEAKLIUU.

Buonornueckue QyHKiuu OenkoB, WX 3HaueHHe. benku kak kKoMmmoHeHT nummu. [IpoGrema
0€JIKOBOI0O TOJIOJIAaHUS U IIyTH €€ PEeLICHUs.

Hemoncmpayuu

®usnyeckue CBOMCTBA METUIIAMHUHA: arperaTHOE COCTOSIHUE, LIBET, 3allaX, OTHOLICHHE K BOJE.
l'openune meTniiammuna.

B3aumopeiicTBie aHUIMHA U METWJIAMUHA C BOJIOW U KMCIIOTaMHU.

OxpamvBaHye TKaHEH aHWIMHOBBIMU KPACUTEIISMHU.

OO0HapyxeHue QyHKIMOHAIbHBIX TPYII B MOJIEKYJIaX aMUHOKHCIIOT.

HeWrpanuzanus menoun aMHHOKHUCIIOTOM.

HelTpanu3zanus KUCI0Tbl aMUHOKHUCIIOTOM.

PactBopenue u ocaxienne 6€IKoB.

Jlabopamopnuie onvimoi

H3roroBieHue MapoCTEPHKHEBBIX U 00bEMHBIX MOJIETEH N30MEPHBIX AMUHOB.

PacTBopeHue 0enKkoB B BOJIE M UX KOAryJIsALUs.

ObnapyxeHue 0enka B KypUHOM SIIIE U MOJIOKE.

Ilpakmuueckue 3anamus

OO6pa3oBanue cojeil anunuHa. bpomupoBaHue aHUINHA.

Ob6pa3zoBanue conelt raunuHa. [lonyyeHre MeIHOM comu rIMIKHA.

Henatypanus 6enka. L{BeTHbIe peakiinu OEIKOB.

1.12. A30mcooeporcaujue cemepoyukiuieckue coeOuHeHus.
Hyxkneunoevie kuciomut

HyxnenHnoBblie kucioTsl. HykiIenHOBBIE KMCIIOTHI KaK PUPOAHbIE oauMepbl. Hykneotuasl, ux
ctpoenue, npumepbl. AT® u AJI®, ux B3auMoONpeBpalleHUEe U POJIb 3TOrO IMpolecca B MPUPOAE.
[Tonsatue IHK u PHK. Ctpoenue JJHK, ee nepBuunas u BTopuuHas ctpykrypa. Padotsr ®@. Kpuka n
. Yorcona. KoMmieMeHTapHOCTh a30TUCTBIX OCHOBAHUU.

Perunkanus IHK. Oco6ennoctu crpoenust PHK. Tunst PHK u ux 6uonorndeckue GyHKIuu.
[Tonsitue o TpouuHoMm koxae (komoHe). buocuHTe3 Oenka B KUBOHM KieTke. [ eHHas WH)XXEHepus u
o6uotexHoznorus. TpaHncreHHble (HOPMBI PACTEHUH U )KUBOTHBIX.

Hemoncmpayuu

Mopnenu MoKy BaXKHEUILINX FE€TEPOLIMKIIOB.

Konnekuus reTepolMKIMYecKux COeAMHEHNH.

JleiicTBre pacTBOpa NUPUANHA HA UHAUKATOP.

B3anMozeiicTBrue nupuarHa C COISTHON KUCIOTOM.

Mopnens wMonekynsl JIHK, nemoHcTpauus mnpuHIUNA KOMIUIEMEHTAPHOCTH —a30THCTBHIX
OCHOBaHMH.

OO6pa31pl IPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX ()OPM pacTEHUI U KUBOTHBIX.

JlexapcTBa 1 mpenaparsl, H3roTOBJIEHHbIE METO/IaMU T€HHON MH)KEHEPHH U OMOTEXHOJIOTHH.

Jlabopamopnbwiit onvim

HzroroBneHne 00beMHBIX U IIAPOCTEP>KHEBBIX MOJIETEH a30TUCTBIX T€TEPOIMKIIOB.
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1.13. Buonozuuecku akmuenwvie coeOuHeHun

®epmenTsl. [lonsTre o epMeHTax Kak 0 OMOJIOTHYECKUX KaTain3aTopax OCIIKOBOW MPHUPOIBI.
OcoOEHHOCTH CTPOCHHMS M CBOMCTB B CPaBHEHHMM C HEOPraHMYECKHMMM KaTaJH3aTOpaMHu.
Knaccudukanus depmentoB. OcoOEHHOCTH CTPOEHUS M CBOWCTB (DEPMEHTOB: CENEKTUBHOCTb H
3G PEKTUBHOCTh. 3aBHCHMOCTh aKTHBHOCTH (pepMeHTOB OT Temmeparypbl U pH cpenbl. 3HadeHue
(GbepMeHTOB B OMOJIOTHH U TPUMEHEHHE B TPOMBIIIIICHHOCTH.

Buramunsl. [lonstie o Buramunax. Mx knaccudukanus u obo3nadenue. Hopma nmotpebneHus
BUTaMUHOB. BonopactBopumsie (Ha mpumepe ButaMuHoB C, rpynnsl B u P) u xupopactBopumele (Ha
npumepe BuTtamMuHOB A, D u E). ABuUTaMHHO3BI, TMIIEPBUTAMHHO3bl U TMIIOBUTAMHHO3BI, HX
npoduIaKkTrKa.

['opmonsl. TloHsATHE O TOPMOHAX Kak OMOJOTMYECKH AKTHBHBIX BELIECTBAX, BBIIOIHSIOIINX
SHAOKPUHHYIO PETYISIHIO KU3HEACSITeTbHOCTH opranu3MoB. Kiaccudukanus TOpMOHOB: CTEPOU/IBI,
MIPOU3BOIHBIC aMHUHOKHUCIIOT, TIOJHUIIENITHIHBIE U OSIIKOBBIE TOPMOHBI.

OTtaenpHbIC MPEACTABUTENH: 3CTPAINOII, TECTOCTEPOH, NHCYJIUH, aI[peHATTUH.

JlexapcrBa. IlomsaTHE O nekapcTBax Kak XHMMHOTEpaleBTUYECKHMX mpenaparax. Kparkue
UCTOPUYECKHE CBEACHHUS O BO3HMKHOBEHMM M Pa3BUTHM XUMHUOTEpamuu. [pynmbl JeKapcTB:
cynb(aMuapl (CTPENTOHI), AaHTHOMOTUKY (NEHULIWLIINH), aHTHUIUPETUKNA (aCIUpPUH), aHAJIbI€TUKU
(ananmprun). MexaHu3M JEHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IMPENapaToB, CTPOCHUE MOJIEKYIL,
IIPOrHO3MPOBAHUE CBOMCTB HA OCHOBE aHAJIN3a XMMUUYECKOTO CTPOCHHUS.

AHTUOMOTUKH, MX KiIaccu(UKAIMs MO CTPOSHHUIO, TUIY M CIEKTpYy AeicTBus. be3omacHsie
CTIOCOOBI IPUMEHEHHS, JIEKAPCTBEHHBIE ()OPMEI.

Hemoncmpayuu

CpaBaenue ckopoctu paznoxkenus HpO, mnon geiictBuem (QepMmeHTta KaTanasel U
Heoprannyecknx karanmzaTopoB: KI, FeCls, MnO,.

OO0pa3iubl BUTAMUHHBIX [IPENAapaToB.

ITonuBUTAMUHBI.

Wnmroctpanmu ¢hotorpaduii KUBOTHBIX C pa3IHYHBIMU (JOPMAMU aBUTAMHUHO30B.

[Tnakar ¢ n3006pakeHUEM CTPYKTYPHBIX (OPMYJ 3CTPaHO0IIa, TECTOCTEPOHA, aIPCHAIMHA.

B3aumoneiictBue anpenanuna ¢ pactsopom FeCls.

benkoBas npupoaa nHCyIMHA (LIBETHAs peakiys Ha OeKH).

[InakaTel wWaM  KojorpaMMbl ¢ QopMmylaMud  amMyaa  Cy/lb(paHWIOBOM  KUCIOTHI,
aurupodonueBoil M JIOKHOW AUTHAPO(GOTUEBON KHUCIOT, OCH3WINEHUIWUIMHA, TETPALUKINHA,
nedoTakcuma, aclupHuHa.

Jlabopamopnuie onvimol

HcnpiTaHue pacTBOPUMOCTH apeHaINHA B BOJE U COJITHOM KUCIIOTE.

OOHapyxeHue acupruHa B TOTOBOM JIEKAPCTBEHHOMU (hopMe.

Ilpakmuueckue 3anamus

OOHapyxeHue BUTaMuHa A B mojicoaHeyHoM macie. OOHapykeHue ButamuHa C B s10J04HOM
coke. Onpenenenue BuUTaMruHa D B ppIObeM KHUpe WM KYpHUHOM JKENTKE.

JlelicTBME aMUII03bI CIIOHBI HA Kpaxmai. JleicTBue AeruaporeHasbl Ha METUIEHOBBIA CUHUM.
JlelicTBue KaTana3bl Ha MEPOKCU BOAOPOA.

AHanu3 JIEKapCTBEHHBIX IPENAapaToB, IPOU3BOAHBIX CAIMIMIOBOW KHCIOTHL. AHanu3
JIEKapCTBEHHBIX MPENapaToB, MIPOU3BOIHBIX #-aMUHO(EHOIA.

2. O0mas 1 HeopraHn4yecKass XUMMS
2.1. Xumus — nayka o eeuwgecmaeax

CoctraB BemiecTBa. XuUMUYeckHe dieMeHTHl. CrocoObl CyIIECTBOBaHMS XHMHYECKUX
3JIEMEHTOB: aTOMBI, IIPOCTHIE U CIOXHBIE BEIECTBA. BeliecTBa NOCTOSIHHOTO U MIEPEMEHHOIO COCTaBa.
3aKOH IOCTOSHCTBA COCTaBa BEILECTB. BemiecTBa MOJIEKYJSIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS.
CriocoObl 0TOOpakKeHUsI MOJIEKYJI: MOJIEKYJISIPHbIE M CTPYKTYypHbIE (DOPMYJbI; IIapOCTEp’KHEBBIE U
MmaciTaOHble pocTpaHcTBeHHbIE (CTI0apTa—Dbpurneda) Moaean MoJIeKyII.
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N3mepenune BemecTsa. Macca aToMOB ¥ MOJIEKYJI. ATOMHAsI €quHULIa Macchl. OTHOCUTENIbHbBIE
aTOMHAas ¥ MOJICKYyJIsipHass Macchl. KOIM4ecTBO BelecTBa M €AMHUIIBI €T0 U3MEPEHUS: MOJIb, MMOJIb,
kmoJib. Yucno ABoraapo. MossipHast macca.

ArperaTtHple COCTOSIHHSI BeIIecTBa. TBepaoe (KpUCTaUIMUEeCKoe U aMOp(HOE), KHUIKOE U
ra3o000pa3HOe arperaTHbie COCTOSHUS BEIIECTBA. 3aKOH ABOTaJIpO U €T0 CIEACTBHS.

MoutsipHBIE 00bEM BEIIECTB B ra3000pa3HOM cOCTOSHUU. OOBEIUHEHHBIM Ta30BBIA 3aKOH H
ypaBHeHue MeHneneeBa—KianenpoHa.

Cwmecu BemecTB. Paznmuuus Mexay cMecsMH M XHMHUYECKHMMH COEAMHEHUsSMH. MaccoBas U
00BbeMHAs 10 KOMIIOHEHTOB CMECH.

Hemoncmpayuu

OnbIThl, WUTIOCTPUPYIOLIME 3aKOH COXPAaHEHUsI MacChl BELIECTB.

Habop mopeneli aToOMOB U MOJIEKYIL.

Hexoropsie BemecTBa KOJIMYECTBOM B 1 MOJIb.

Mopnenb MoasipHOro 00beMa ra3os.

Ilpakmuueckue 3anamusn

H3roroBneHue Mozeneil MOJIEKYJI HEKOTOPBIX OPraHUYECKUX U HEOPIraHUYECKUX BEILECTB.

OuncTka  BelIECTB ¢bunbTpOBaHUEM U JUCTWUIALUEH. Ounctka  BelIEeCTB
IIEPEKPUCTATIIA3ALUEH.

2.2. Cmpoenue amoma

AToM — cnoxkHas yacTuua. Jloka3aTelbCTBa CIIOXKHOCTU CTPOCHHS aToMa: KaTOAHbIE M
PEHTIeHOBCKUE JTy4uH, (OTOIPPEKT, paJu0aKTUBHOCTD, 3JIEKTPOJIH3.

[Tnanerapuas moxens atoma 3. Pesepdopna. Ctpoenue aroma no H. Bopy. CoBpemennsie
IPEJCTaBICHUS O CTPOEHUHU aToMa. KopIycKynsspHO-BOJIHOBOM yajIM3M YacTULl MUKPOMUPA.

CocraB aromMHoOro siipa. HykiaoHbI: IpOTOHBI U HEUTPOHBL. MI30TOIBI U HYKIJIUIBI.

Y CTOMYUBOCTS SIAEP.

OnexTponHas 0005109ka aTOMOB. [IoHSATHE 00 IEKTPOHHOM OPOUTAIHN M SJIEKTPOHHOM OOJIaKe.
KBaHTOBBIE UKCcla: r1aBHOE, OpOUTaNIbHOE (IOOOYHOE), MATHUTHOE U CIIMHOBOE.

Pacnipenenenuie 31€KTPOHOB IO 3HEPreTUYECKUM YPOBHSM, IMOAYPOBHSIM U OpOUTAIAM B
COOTBETCTBHUHM C PUHIIMIIOM HauMeHblIeH sHeprun, npuHuunom [aynu u npasunom ['ynaa.

ONeKTpOHHbIE KOH(UTYpaAIITU ATOMOB XUMHUYECKHX JIEMEHTOB.

BaneHTHbIE BO3MOKHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB.

DnekTpoHHas KiacCHu(DUKAIMSI XUMHUYECKHUX JIEMEHTOB: S-, P-, d-, f-amemMeHThI.

Hemoncmpayuu

dotorpdexr.

Mozenu opOuTaneit pa3nuaHoil Gopmsl.

Jlabopamopnbwtii onvim

HaOnroneHue CrnekTpoB MCIYCKAaHUS M IOTJIOMIEHUS COEAMHEHMM XMMMYECKHX 3JIEMEHTOB C
MTOMOMUIBIO CLIEKTPOCKOIA.

2.3. ITepuoouueckuit 3axon u Ilepuoouueckas cucmema
xumuueckux nemenmos /. H. Menoeneesa

OTKpbITHE TEPUOIUYECKOro 3akoHa. llpeamochbulku: HakomiieHHe (HaKTOJIOTHYECKOTOo
Marepuania, pabotsl npeamecreeHHUKOB (M. B. Jlebepeiinepa, A. O. lllankyprya, [Ix. A. Heronenca,
JI. O. Meiiepa), cpeszn xumukoB B Kapicpys, muunocthelie kayectsa [l. . MenneneeBa. Otkpsithe /1.
N. MenaeneeBbiM [leproanueckoro 3akoHa.

Ilepuoanueckuii 3aKkoH U cTpoeHHe aTtoma. M3otonel. COBpeMEHHOE MOHATHE XUMHUYECKOTO
aneMeHTa. 3akoHoMmepHocTh I'. Mo3mu. CoBpemenHast ¢opmynupoBka [leproguueckoro 3akoHa.
Ilepuoanueckas cucreMa U cTpoeHue aroma. Ou3nyeckuil CMBICI MOPSIKOBOIO HOMEpa 3JIEMEHTOB,
HOMEpOB rpynmnbl U mnepuoa. llepuoanueckoe M3MEHEHHE CBOWCTB 3JIEMEHTOB: pajaWyca aToMa;
SHEPruM MOHU3ALMUHU; DJIEKTPOOTPULATENbHOCTH. [IpUUMHBI M3MEHEHUS METAUIMUECKUX U
HEMETAJJIMYECKUX CBOICTB 3JEMEHTOB B TIpYyINax M MepHoJaXx, B TOM YHCie OOJNbLIINX U
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cBepxOonpimx. 3HaueHue Ilepmogmdeckoro 3akoHa U I[lepuoIWYECcKOW CHCTEMBI XUMHYECKHX
anemenToB JI. 1. Menzaeneesa st pa3BUTHSI HAYKH M TIOHUMAHUSI XUMAYECKON KapTUHBI MUpa.

Hemoncmpayuu

Paznuunble BapuanTsl Tabmuuel Ilepuonnueckoit cucrembl xumuueckux snemento [I. U.
Menpeneesa.

OO0pa3iubl IPOCTHIX BEIIECTB OKCUA0B U TUAPOKCHI0B 31emenToB III nepuona.

Jlabopamopnutii onvim

CpaBHEHHE CBOMCTB IPOCTHIX BEIIECTB, OKCUIOB U TUAPOKCHIOB 31eMeHToB 11 nepuona.

2.4. Cmpoenue eeuwgecmea

[lonsiTHE O XWMHMUYECKOW CBsI3M. THIIBI XUMUYECKHUX CBS3€M: KOBAJICHTHAs, WOHHAs,
MeTaJuIMuecKasi ¥ BOAOPOIHAsL.

KoBanentnas xumuueckas cBsA3b. J[Ba MexaHu3ma 00pa3oBaHUsI ITON CBSI3U: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIA. OCHOBHBIE TAPAMETPHI ATOTO THUIA CBS3H: AJIMHA, TPOYHOCTH, YTOJI CBSI3U WU
BAJICHTHBIM yroj. OCHOBHbIE CBOWCTBAa KOBAJIEHTHOW CBSI3U: HACBIIIEHHOCTh, MOJIAPU3YEMOCTh M
MPOYHOCTh. DIEKTPOOTPUIIATEIIEHOCTh M KiIacCH(DHUKAIMS KOBAJICHTHBIX CBSI3EH MO 3TOMY NPHU3HAKY:
MOJIIpHAs. ¥ HEMOJsIpHAsl KOBaJICHTHbIE CBSI3U. [10NApHOCTH CBSA3M M MOISPHOCTh MOJEKYJbl. Criocod
MIePEKPBIBAHUS DJICKTPOHHBIX OpOUTANICH U KITaCCU(PUKAIINS KOBAJICHTHBIX CBSI3€H 110 TOMY IPU3HAKY:
G- U T-CBA3HU.

KpaTHOCTh KOBaJICHTHBIX CBSI3eH M KJIAcCH(UKANMS WX IO ITOMY IMPHU3HAKY: OJMHAPHBIC,
JBOMHBIE, TPOWHBIE, TOIYTOPHbIE. TUIBI KPUCTAIUIMYECKUX PEIIETOK y BEUIECTB C TUM THIIOM CBSA3U:
aTOMHBIC U MOJIEKYJIApHbIe. Du3nyeckre CBOWCTBA BEMIECTB C 3TUMH KPUCTALTUYECKUMHU PEIICTKAMU.

HNonnas xumuueckass cBsA3b. KpailHuil ciydaili KOBaJIGHTHOM MOJSIPHOM CBsI3U. MexaHusm
oOpa3oBaHusl MOHHOW CBs3U. VOHHBIE KPUCTATMYECKHE PEHICTKH W CBOWCTBA BEIIECTB C TaKUMU
KpUCTaJUIaMH.

Meramnueckass XxumMudeckass CBf3b. OCOOBIA THUI XMMHYECKOW CBSI3M, CYIIECTBYIOIIUNA B
MeTaJulax U cIuiaBax. Ee oTinuus U ¢X0CTBO ¢ KOBAJEHTHON M HOHHOM CBA3SIMU.

CBolicTBa MeTAJIIMYECKON CBA3M. MeTaminyeckue KpUCTaUIMYECKUE PELIEeTKH M CBOWCTBA
BEILIECTB C TAKUMHU KPUCTAJIIAMH.

Bonoponnas xumuueckas cBsizb. MexaHu3Mm oOpa3zoBaHusi Takoi cBs3u. Ee kiaccugukanms:
MEXMOJIEKYJISIpHAas M BHYTPUMOJIEKYJISIpHAsE BOJIOPOJHBIE CBA3U. MOJIEKYISApPHbIE KPUCTAIIMYECKUE
pemieTKu Jis ITOro Tuma CBs3U. Du3nueckue CBOWCTBA BEIIECTB C BOJAOPOJHOW CBS3BIO.
buonoruueckas poiab BOJIOPOAHBIX CBS3€H B OPraHU3allUU CTPYKTYp OHOIMOINMEPOB.

Enunas npupona XUMHYECKUX CBS3€H: HAIMYME PA3IMYHBIX THIIOB CBSI3€H B OJHOM BEIIECTBE,
Mepexo/l OTHOIO TUIIA CBSI3U B IPYrOM U T. 1.

KommekcoobpazoBanue. [loHsaTHE 0 KOMIUIEKCHBIX coeauHeHusx. KoopauHaimoHnHoe 4ucio
KOMIUIeKCcooOpaszoBatens. BHyTpeHHss u BHemHss cdepa koMiiekcoB. HoMeHKIIaTypa KOMITIEKCHBIX
coeauHeHuil. 1Ix 3HaueHue.

Hemoncmpayuu

Mopenu MOJIEKYN pa3IndyHON apXUTEKTYPHI.

Mopnenu 13 BO3AYIIHBIX IIAPOB MPOCTPAHCTBEHHOTO PACIIONOXKEHHS Sp-, SP2-, SP3-THOPUTHBIX
opOuTanei.

Mogenu KpUCTAIITMYECKUX PELIETOK Pa3IuYHOro THIIA.

Monenu monekyn JIHK u Genka.

Jlabopamopnuie onvimoi

B3aumopeiicTBie MHOTOaTOMHBIX CITUPTOB C (PEIMHIOBOM KUJIKOCTBIO.

KauectBennsle peakuuu Ha HOoHbI Fe2+ u Fe3+.

2.5. Honumepor

Heoprannueckue nonumepsl. [lonnmepsl — mpocThie BellecTBa ¢ aTOMHOM KPUCTAIITUYECKOM
pELIETKOM: alJIOTPOIHbIE BUIOM3MEHEHUs yriiepoa (anMmas, rpaduTt, kapOuH, QyepeH, B3auMOCBSI3b
ruOpuan3au opouTtaneid y aTOMOB yriepoAa C MPOCTPAHCTBEHHBIM CTPOSHHUEM AaIJIOTPOITHBIX
MoauUKAINi); CEJICH U TEJUTYP LETIOYETHOTO CTPOCHHUSI.
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[TonuMepbl — CII0KHBIE BELIECTBA C aTOMHOW KPUCTAJUIMYECKON PEIETKOM: KBapL, KPEMHEZEM
(TMOKCUIHBIC COCAMHEHHS KPEMHHS), KOPYHI (OKCHJI aIIOMHUHUS) W QIIOMOCHIIMKATHI (TOJIEBbIC
HINATHI, CI0/1a, KaoJIiH). MuHepaibl U TopHbIe opojibl. Cepa miacTuyeckast.

MunepanbHOE€ BOJOKHO — acbOecT. 3Hau€HHUE HEOPraHMYECKUX MPHUPOAHBIX MOJIMMEPOB B
(bopMHpPOBaHUN OJJHOM M3 T€OJOTMYECKUX 000JI0UYEK 3eMIIn — JUTOC(HEPHI.

Oprannyeckue nonumepbl. CrocoObl UX MOJNYYEHHUS: PEAKIUH MOJMMEPHU3alUN U PEaKIHH
nonukoHAeHcauu. CTPYyKTypbl MOJUMEPOB: JIMHEWHBIC, Pa3BETBICHHBIE W MPOCTPAHCTBEHHBIE.
CtpykTypupoBaHHe IOJMMEPOB: BYJIKAaHU3ALUA KAaydyKoB, nayOieHue O€JIKOB, OTBEpXKICHUE
MOJIMKOHICHCAIITMOHHBIX TIOJTUMEPOB.

Knaccudukanus noimMepoB Mo pa3aIndHbIM MPU3HAKAM.

Hemoncmpayuu

Konnekuuu mnactMace, KayqyyKoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX MOPOJI.

MuHepanbHOE BOJIOKHO — acOecT — M U3/EIUs U3 HETO.

Monenu monekyin 6enkos, JIHK, PHK.

Jlabopamopnuvie onvimut

O3znakomiieHne ¢ 00pa3lamu II1acTMacc, BOJOKOH, Kay4yKOB, MUHEPAJIOB U TOPHBIX MOPOJ.

[IpoBepka mracTMacc Ha 3JIEKTPUUECKYIO MPOBOIUMOCTh, TOPIOYECTh, OTHOIICHUE K PACTBOPaM
KHCIIOT, IIeJIOUei U OKUCITUTEINCH.

CpaBHEHHE CBOMCTB TEPMOPEAKTUBHBIX U TEPMOIUIACTUYHBIX TIJIaCTMAacC.

[TomyueHnue HUTEH U3 KAIPOHOBOM HJIM JJABCAHOBON CMOJIBI.

OO6Hapy’xeHue XJIopa B NOJUBUHUIXJIOPHIE.

2.6. /lucnepcuwie cucmemul

[TonsiTre 0 nucniepcHBIX cucTeMax. Kiaccudukanus TUCIEPCHBIX CHCTEM B 3aBHCHMOCTH OT
arperaTHoro COCTOSIHUS AMCIIEPCHOHHOM Cpe/bl U TUCTIEPCHOM (ha3bl, a TaKkKe MO pa3Mepy UX YacTHII.
['pyboaucriepcHble CUCTEMBI: AMYJIBCHH U CYCHEH3WH. TOHKOIMCIIEPCHBIE CHUCTEMBI: KOJIJIOWIHBIC
(3071 M renM) U UCTUHHBIE (MOJEKYISpPHBIC, MOJEKYJIIPHO-UOHHBIE U MOHHBIE). Dddext Tunmans.
Koarynsauus B kommouaasix pactBopax. CHHEpPE3HC B resix.

3HaueHHE AMCHEPCHBIX CUCTEM B JKMBOM U HEXKHUBOW MPUPOAE M TNPAKTUYECKON KU3ZHU
YeJIOBeKa. DMYJIbCUM U CYCIIEH3UH B CTPOUTENHCTBE, MHUIICBOM U MEAMIIMHCKON MPOMBIIIJIEHHOCTH,
KOCMETHKE. bruonornyeckre, MEIUIIMHCKUE U TEXHOJIOTUYECKUE 30J1M. 3HAUCHHE Telel B OpraHu3aluu
KUBOM Matepuu. buosornmueckue, muieBble, MEIUIMHCKUE, KocMeTuueckne renu. CHHepe3nc Kak
bakTop, OmpeAeNsIOUUi CPOK TOAHOCTH MPOAYKIIMU Ha OCHOBE reneil. CBepThIBaHME KPOBHU Kak
OMOJIOTMYECKHUM CHHEPE3HC, €ro 3HAYCHHE.

Hemoncmpayuu

Buapl qucnepcHBIX CUCTEM M UX XapaKTEepPHBIC MPU3HAKH.

[TpoxoxkaeHue ayda cBeTa yepe3 KOJUIOUAHBIE M UCTUHHBIE pacTBOphI (3 ekt Tunnamns).

Jlabopamopnuvie onvimul

[TomyueHue cycreH3uu cepbl U KaHUGOIH.

[Tosryuenue sMynbCUM PaCTUTEIBLHOTO Macia U OeH30J1a.

[Tomyuenue 30154 kpaxmana. [Toxydenue 30515 cepsl U3 THOCYIb(aTa HATPHSL.

2.7. Xumuuecxkue peaxyuu

Knaccudukanus XuMHUECKUX peaKIfii B OpraHu4ecKoi U Heopranndecko xumun. [loustue o
XUMUYECKON peaknuu. Peaknmm, wunymme O0€3 W3MEHEHUsS Ka4eCTBEHHOTO COCTaBa BEIIECTB:
AJUIOTpONuU3aus U u3oMepusauus. Peakuuu, uayume ¢ I3MEHEHHEM COCTaBa BEIIECTB: MO YUCITY U
XapakTepy pearupyrimx H 00pa3yloIMXcs BEHIECTB (Pas3IoKeHHUs, COSAMHEHUsS, 3aMeIeHUs,
oOMeHa); MO0 HM3MEHEHHMIO CTETEeHEW OKUCICHHS SJIEMEHTOB (OKHUCIUTEIHbHO-BOCCTAHOBUTEIbHBIC U
HEOKHCIIUTEIbHO-BOCCTAHOBHUTENIbHBIE ~ peakiuu);, 1o  TeroBoMy  3ddexty  (9k30- U
HAOTEpMHUUYECKHE); MO (ase (romMo- M TeTepOreHHbIe); IO HampaBieHHIO (oOpaTuMble U
HEOOpaTUMbIE); TI0 HCIIONB30BAHUIO KaTamu3aropa (KaTaTuTHYECKHe W HEKaTaTUTHYECKHE); IO
MeXaHu3My (paiuKanbHble, MOJIEKYJIIPHBIE U HOHHBIE).
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BeposATHOCT IPOTEKaHUd XUMUUECKUX peakiuii. BHyTpeHHss 3Heprus, dHTanbnus. TemioBoi
addexT xumudeckux peakuuii. Tepmoxumuueckue ypaBHeHUs. CTaHIapTHAs SHTAIBINS PEaKIUd U
obpasoBanus BemectB. 3akoH I'. U. I'ecca u ero cieacTBus. DHTPONUSI.

CkopocTh xuMuueckux peakuuil. Ilonarue o ckopoctu peakuuii. CKOpoCTb TOMO- U
reTepOoreHHON peakuu. DHEPIrysl aKTUBALUH.

@DakTOphl, BIMUSIOLME HA CKOPOCTh XUMUYECKON peakuuu. [Ipupona pearupyromux BeLIECTB.
Temmeparypa (3akoH Banr—Todda). Konmenrpamms. Kartamuzaropel W Karamus: TOMO- H
TeTEepOreHHbIM, UX MeXaHUu3Mbl. DEPMEHTHI, UX CPAaBHEHHE C HEOPIaHMYECKUMHU KaTalu3aTOPAMH.
3aBUCUMOCTb CKOPOCTH peaKluil OT HOBEPXHOCTU COIIPUKOCHOBEHUS PEarupyrolux BELECTB.

OOpaTtuMOCTh XMMHYECKHX peakIHi. XuMudeckoe paBHoBecue. [loHsATHE O XHUMHUYECKOM
paBHOBecHM. PaBHOBECHBIE KOHLIEHTpaLUU. JJMHAMUYHOCTh XUMUYECKOTO PAaBHOBECHSI.

@akTOphl, BIMSIOIIME HAa CMEIICHHE PAaBHOBECUs: KOHLEHTpalus, JaBJIEHUE, TEeMIlepaTypa
(npunuun Jle [arense).

Hemoncmpayuu

[TpeBpamenue kpacHoTo Gocdopa B Oelblii; KUCIOPOaa B O30H.

Monenu Oyrana u n300yTaHa.

[Tonryuenue kuciaopoja U3 NepoKcuaa BoJOPOia U BOJbL; JeruIparalns dTaHoja.

Llenouka npeBpamenuii P — P205 — H3PO4; cBoiicTBa yKCYCHOH KHUCIOTBI; pPEaKILMH,
uayuye ¢ o0pa3oBaHUEM OCaJKa, ra3a U BOJbl; CBOWCTBA METAJNIOB, OKUCIIEHHE aJbAETUA B KUCIOTY
U CIIUPTA B aJIbJIETU/L.

Peakuuu ropeHusi; peakuuy 3HAOTEPMUYECKUE Ha MPUMEPE PEAKIMM pa3iokKeHHUs (3TaHoa,
KaJTMHHOW CeMuTphl, OMXpomMaTa aMMOHUsS) U DK30TEPMHUYECKHE Ha MPUMEPE PEaKIHil COeAMHEHUS
(oOecrBeunBanre OpOMHOM BOJBI U PacTBOpA IMEpMaHTaHaTa Kalus HTHWICHOM, TallleHUE W3BECTH U
Jp.).

BzaumopeiicTBue IMHKA C paCTBOPAMU COJITHOM M CEPHOM KUCIOT IPU Pa3HbIX TEMIIEPATYpax,
Pa3HBIX KOHLUEHTPAUUSAX COJITHOM KHUCIIOTHI; PAa3J0KEHUE MEPOKCHUIA KUCIOPOJa ¢ MOMOUIBI0 OKCHAA
mapranna (IV), katanassl cbIporo Msica u ChIPOTo KapToders.

B3anmoseiicTBre 1IMHKA pa3nuYHON MOBEPXHOCTH (MIOPOILKA, MBIIH, TPAaHYIT) C KUCIOTOM.

Mopenb «KHIISIIEro CIIOos.

Cwmemenne paBHoBecusi B cucteme: Fe3+ + 3 CNS- «—— Fe(CNS)3; omblieHHE XKHUPOB,
peaxkuuu 3TepupuKalum.

3aBUCUMOCTb CTENIEHH IEKTPOIUTHYECKOMN TUCCOIMAlNN YKCYCHOM KHCIOTHI OT pa30aBieHuUsI.

Cpasuenue cpoiictB 0,1 H pacTBOpoB cepHOI M CEpHUCTON KUCIOT; MypaBbHHOW U YKCYCHOM
KHUCJIOT; TUAPOKCUJIOB JIUTHSI, HATPUS U KaJIUS.

Jlabopamopnuvie onvimul

[Tony4yeHnue Kuciopoia pazaoxkeHHeM MepoKcHIa BOAOPOAA U (WIM) IepMaHraHaTa Kajusl.

Peakuuu, waymmue c oOpa3oBaHHMEM OcCajJKa, ra3a WIM BOJAbl Ul OpPraHUYECKUX U
HEOPraHUYECKUX KUCIIOT.

2.8. Pacmeoput

[TonsiTre o pacTBopax. PU3NKO-XMMHUUYECKAsl IPUPOJIa PACTBOPEHUS U PACTBOPOB.

B3aumopeiicTBie pacTBOpUTENS U PACTBOPEHHOI'O BellecTBa. PacTBOpUMOCTDH BEILIECTB.

Crioco0Ob! BeIpa)k€HHUsI KOHILIEHTPAIIMM PAacTBOPOB: MaccoBasi J0Jsl PaCTBOPEHHOI'O BEIIECTBA
(mpo1eHTHAast), MOJISIpHASI.

Teopus 27IEKTPOAUTHUECKON aucconUanuu. MexaHu3M IUCCOLMALNN BEIIECTB C Pa3IMYHBIMU
TUMIAMU  XUMHUYECKHX CBsi3ed. Bkiag pycckux YYeHbIX B Pa3BUTHE IMpeACTaBiIeHU 00
ANEKTpONIUTHYECKOW  auccouuanuu. OCHOBHBIE — TOJIOKEHHMSIT  TEOPUM  DJIEKTPOJIMTUYECKOU
nucconuanui. CTeneHb MEeKTPOIUTHIECKON JUCCOUAIK U (DAaKTOPHI €€ 3aBUCUMOCTH.

CunpHBIE U CPETHUE DIIEKTPOIIUTHI.

Hucconuanus Boasl. Bogopoansiil nokaszarens. Cpea BOJHBIX PACTBOPOB AJIEKTPOJIUTOB.

Peakiiuu oOMeHa B BOAHBIX PACTBOpaX AJIEKTPOJIUTOB.

['upponn3z kak oOMeHHbI mporecc. HeoOpaTumblii  T'MAPOIN3  OPraHUYECKUX U
HEOPraHMYECKUX COESMHEHUN U €r0 3HAaUEHUE B IPAKTUYECKOH JEATEIbHOCTH YEI0BEKa.
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OO6parumsblii  rugponus coneil. Crymenuarslid  rugponus. IlpakTudeckoe mNpUMEHEHHE
TUAPOIN3A.

['maponu3 opraHMYecKuX BemecTB (OEIKOB, )KUPOB, YIIIEBOJOB, MONMUHYKICOTH0B, AT®D) n
ero OMOJIOrMYecKoe U MpakTuueckoe 3HadeHre. OMbUIeHUE )KUPOB. Peakuus srepudukanuu.

Hemoncmpayuu

CpaBHEHHE JIEKTPOIPOBOJHOCTH PACTBOPOB JIEKTPOIUTOB.

CwMmeleHne paBHOBECHS IUCCOLMALIMU CIa0bIX KUCIIOT.

WHaukaTopel 1 NU3MEHEHUE UX OKPACKHU B Pa3HbIX cpeax.

CepHOKHUCIBIN U (PepMEHTATUBHBIN TUAPOIIU3 YITIEBOJIOB.

'uaponus kapOOHATOB, CYIb()ATOB U CHIMKATOB IICTOYHBIX MeTauioB; HUTparoB cBuHia (1)
WJIU IIUHKA, XJIOPUIa aMMOHHS.

Jlabopamopmubwtii onvim

XapakTep JUCCOLMALUU Pa3InYHbIX TUAPOKCUIOB.

Ilpakmuueckoe 3anamue

[IpuroroBneHue pacTBOPOB PA3IUUHBIX BUJOB KOHIIEHTPAIIIH.

2.9. OkucaumenvHo-60ccmanogumesnbHovle peaKyuu.
Anekmpoxumuueckue npoyeccol

OKHUCIHUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. CTeneHb OKuciaeHus. BoccraHoBuTenn u
okucaurenu. OKuCIEHME M BOCCTaHOBJIEHHE. BaxHelline OKHUCIUTENM U BOCCTAHOBUTEIIU.
BoccraHoBurenbHble  CBOMCTBA ~ METAJUIOB —  MOPOCThIX  BemlecTB.  OKUCIUTENbHBIE U
BOCCTAaHOBUTEJIbHBIE CBOICTBA HEMETAJUIOB — IPOCTHIX BeLIECTB. BoccTaHOBUTENbHBIE CBOMCTBA
BEIIECTB, OOPAa30BaHHBIX JJIEMEHTAMU B HU3MIEH (OTPUIATENBHOW) CTENEHU OKHUCICHUS.
OxuciuTenbHbIe CBOWCTBA BEHIECTB, OOpPAa30BAaHHBIX JIIEMEHTaMH B BBICHICH (TIOJIOKUTEIHHOMN)
cTerneHu OKucieHus. OKHUCITUTENbHbIE U BOCCTAHOBUTENBbHBIE CBOWCTBA BEIIECTB, OOpa30BaHHBIX
3JIEMEHTaMU B IPOMEKYTOUYHBIX CTETICHSIX OKHCIICHUS.

Knaccudukanus OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIX pEakIHii. Peakiuum MexaTroMHOro H
MEXMOJIEKYJIIPHOTO  OKHUCJIEHHUS-BOCCTAHOBJIEHUS. Peakuuu BHYTPUMOJIEKYJISIPHOIO OKHUCIIEHMS-
BOCCTAHOBJICHH. Peakiny caMOOKHCIIEHUSI-CAMOBOCCTAHOBIICHUS (JIUCTIPOTIOPLIMOHUPOBAHUS).

MeTtonbl COCTaBJIEHHS YPAaBHEHUW OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid. Merton
ANEeKTpOHHOTO OamaHca. BrusHMEe cpeapl Ha TPOTEKAHUE OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB.

XUMHUYECKUE UCTOYHUKHU TOKA. DJIEKTPOJHBbIE MOTEHUHUAbl. PA1 cTaHAApTHBIX 3JEKTPOIHBIX
MOTEHIIMATIOB (JIEKTPOXUMHUYECKUN PsIJi HAMPSHKEHUM MeTauioB). ['albBaHMYECKHE DJIEMEHTHI U
MPUHIMIEI UX paboThl. CocTaBleHNE TalbBAHUYECKUX 2IIeMeHTOB. O0pa3oBaHue ralbBAHUYECKUX Map
NP XUMUYECKHX TMporeccax. ['aqbBaHUYECKHE SJIEMEHTHI, NMPUMEHSEMbIE B KU3HH: CBHHIIOBAs
aKKyMYIIITOpHas Oarapesi, HUKeIb-KaJIMUEBbIe OaTapeu, TOTJTMBHBIC DIIEMEHTHI.

DNEeKTPOIN3 PACIIaBOB U BOAHBIX PACTBOPOB 3JIEKTPONMTOB. IIpormecchl, nmpoucxosiie Ha
KaToJle W aHoJA€. YPaBHEHMS HIIEKTPOXUMHUYECKHUX MPOLECCOB. DIIEKTPOIN3 BOJHBIX PACTBOPOB C
UHEPTHBIMH 3JIEKTPOAAMU. OJEKTPOJIM3 BOJHBIX PAaCTBOPOB C PACTBOPUMBIMHU BJIEKTPOJAMHU.
[IpakTHueckoe MpUMEHEHUE IEKTPOIIU3a.

Hemoncmpayuu

Boccranonenue quxpomara Kajausi HUHKOM.

Boccranosnenue oxcuna meau (11) yriem u Bomopoom.

BoccranoBnenue quxpomMara Kanus STUIOBBIM CIIUPTOM.

OKUCIUTENbHBIE CBOMCTBA a30THOM KHUCIJIOTHI.

OkucnuTenbHbIE CBOMCTBA AUXpOMATa Kajusl.

["anibBaHWYECKHE DIIEMEHTHI U OaTapeKHy.

Onextponu3s pactsopa xyuopuaa meau (II).

Jlabopamopnuvie onvimut

B3aumoneiicTBue MeTaqioB ¢ HEMETaUlaMH, a TakKKe C PacTBOpaMU COJIEM M pacTBOpamMH
KHCJIOT.

B3anmonencTere cepHOU U a30THOU KUCIIOT C MENIBIO.
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OkucnuTenbHbIE CBOMCTBA IEpPMaHTaHaTa Kalus B pa3IuYHbIX Cpelax.
2.10. Knaccuguxayun eéewgecme. Ilpocmoire seniecmea

Knaccudukanus Heopranwmueckux BemiecTB. [IpocTeie u ciokHble BemecTBa. OKCHUIBI, WX
knaccuukanua. [wapokcuabl  (OCHOBaHHUS, KHUCIOPOJCOAEpKAIUE KHUCIOTHI, aM(pOTepHbIE
ruapokcu ). Kucnotel, ux knaccudukanms. OCHOBaHUS, UX KIaCCH(PUKAIMS.

Conu cpenHue, KUCIIbIE, OCHOOBHBIE U KOMILIEKCHBIE.

Mertamnbl. IlonoxkeHre MeTauioB B MEPUOJUYECKON CHCTEME M OCOOCHHOCTH CTPOCHHUS UX
atomoB. [IpocTeie BemecTBa — METAJIbl: CTPOEHUE KPUCTAJUIOB U METAIIIMYECKAss XUMHUYECKas CBA3b.
OOmue ¢uznyecKkue CBOWCTBA METAJUIOB M MX BOCCTAHOBUTEIIBHBIE CBOWCTBA: B3aMMOJICHCTBHUE C
HeMeTallaMi  (KUCJIOPOJOM, TaJloT€HaMHu, CEepod, a30TOM, BOJOPOAOM), BOJOM, KHUCIOTaMH,
pacTBOopamMH  COJel, OPraHWYECKUMH BEUIECTBAMH (CIIUPTaMH, TaJOrCHATKaHaMHu, (EHOJIOM,
KHCIIOTaMH), miesiodaMu. OKCUABI U THIPOKCH]IBI METAIOB. 3aBUCUMOCTh CBOMCTB ATHX COCAMHEHUN
OT CTETIEHEH OKHUCIICHUSI METAJLIOB.

3Ha4YeHHE METAJUIOB B IPUPOJE U )KMU3HU OPTraHU3MOB.

Kopposust meramnoB. [lonsarue xoppo3uu. XuMUYECKass KOPPO3HUS. DIIEKTPOXUMHUUYECKAS
Koppo3us. CriocoObl 3alUThl METAJIOB OT KOPPO3HUHU.

OO61ue crocoObl NOMyYyeHUs: MeTa/lI0B. MeTansl B npupojae. MeTtaiyprus U ee BUbl: upo-,
TUAPO- U 3JEKTPOMETAILTYPrusi. DJIEKTPOJIM3 PACILUIABOB U PACTBOPOB COCAMHEHUN METAIOB U €ro
MPaKTUYECKOE 3HAUYCHHE.

Hememannw. lonoxenue HemeramioB B llepuoanueckoil cucreme, 0COOGHHOCTH CTPOCHUS
HX aTOMOB. DJIEKTPOOTPULIATETLHOCTb.

bnaropoansie ra3pl. JJIEKTPOHHOE CTPOCHHE aTOMOB OJIArOPOJIHBIX TA30B U OCOOCHHOCTH UX
XUMUYECKUX U (PU3HUYECKUX CBOMCTB.

Hemeramnsl — npocTeie BeuecTBa. Mx aToMHOE M MOJIEKYISIPHOE CTPOECHUE UX. AJUIOTPOIHS.
XuMHUYecKne cBOMCTBa HemeTaiioB. OKHCIHUTEIbHBIE CBOMCTBA: B3aMMOJEHCTBHE C METaJJIAMH,
BOJIOPOJOM, MEHEE 3JEKTPOOTPULATEIbHBIMU HEMETANIAMH, HEKOTOPBIMHU CJIOKHBIMU BELIECTBAMHU.
BoccranoBuTenpbHBIC CBOWCTBA HEMETANIOB B PEAKIUAX C (PTOPOM, KHUCIOPOIOM, CIIOKHBIMH
BEIIECTBAMH — OKUCIHUTENSIMU (a30THOM M CEpHON KUCIOTaMU U JIp.).

Hemoncmpayuu

Komnexkuust «Knaccubukanus HEOpraHWYeCKUX BEIIECTB» U 00pasibl IMpeAcTaBUTENCH
KJIaCCOB.

Komnexuus «Kmnaccuduxarus opraHndecKux BEIECTBY» U 00pa3Ilbl IPEICTABUTENEH KITacCOB.

Mogenu KpUCTAITUYECKUX PEIIETOK METaIOB.

Konnekuust MeTannoB ¢ pa3HbIMH (PU3NIECKIMHU CBOWCTBAMHU.

B3aumoneiicTBue nUTHA, HATPUsl, MarHUS W Kejle3a ¢ KUCIOPOJOM; IIEIOYHBIX METAJJIOB C
BOJIOH, cTUpTaMu, PEHOJIOM; IIUHKA C pACTBOPAMHU COJISTHOM U CEPHOM KUCIIOT;

HATpHs C CEPOM; aIFOMUHUS C HOJO0M; JKeJie3a ¢ PaCTBOPOM MEIHOTO KYyIOpoca; alFOMUHUS C
pPacTBOPOM €KOIr0 HaTpa.

OKcHubl U THAPOKCUIBI XPOMA.

Koppo3ust MmeTanioB B 3aBUCHUMOCTH OT YCJIOBHIA.

3amuTa METaIOB OT KOPPO3HH: 00pa3Iibl «HEPKaBEEK», 3alIUTHBIX MMOKPHITHH.

Konnekuus pyn.

DJIEKTPOJIN3 PACTBOPOB COJIEH.

Mopnenu KpUCTaNIMYECKUX PEIIeTOK o/a, anmmasa, rpadura.

Annorponust hochopa, ceprl, KUCIOPOIa.

B3aumoneiictBue BOAOpOAa C KUCIOPOAOM; CYpbMBI C XJOpPOM; HaTpus C MOJOM; XJopa C
pacTBOpOM OpoMHJA Kajus; XJOPHOW M CEPOBOJOPOJHON BOJBI; OOECIBEUMBAHHE OPOMHOW BOJIBI
STUJIICHOM WJIM all€TUIICHOM.

Jlabopamopnuvie onvimut

O3znakomMieHHe ¢ 0Opa3lamMu MpeCTaBUTENeH KI1acCOB HEOPTaHUYECKUX BEIECTB.

O3HakoMmieHUE C 00pa3laMu MpeACTaBUTENEeH KJIaCCOB OPraHMYECKUX BEIICCTB.

O3HaKOMJIEHUE C KOJUIEKIIHEH py.
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ITomy4yenue kuciopoaa v ero CBOMCTBaA.

[Tonydyenue Bogopo/ia U €ro CBOMCTBA.

ITony4yenue miacTU4EeCKOU cepbl, XUMUYECKHE CBOMCTBA CEPBI.

B3auMopeiicTBuE METaNIOB ¢ PACTBOPAMU KUCJIOT U COJIEH.

CaolicTBa yriis: afcopOIMOHHBIC, BOCCTAHOBUTEIBHBIE.

B3auMozeiicTBue HMHKA WK aJTIOMUHUS C paCTBOPaMU KHUCIIOT U ILEJIOYEH.

OkpailiBanue MmiaMeHH KaTUOHAMM ILEJIOYHBIX U IIEI0YHO3EMEIbHBIX METAJIIIOB.

2.11. OcHosnble Knaccol HEOP2AHUYECKUX U OP2AHUYECKUX COCOUHEHUT

Bonoponusie coenunenus: HemeTtaiioB. llomydenne aMMuaka ¥ XJOpPOBOJOPOJA CHHTE30M M
KOCBEHHO. Pu3nueckue cBoiicTBa. OTHOLIEHHE K BOJIE: KUCIOTHO-OCHOBHBIE CBOMCTBA.

OKcubl ¥ aHTHJIPHU]IBI KApOOHOBBIX KHUCIOT. HeconeoOpasytomue u coieo0pa3yroniine OKCHIb.
Kucnorneie okcuapl, ux cBoiicTBa. OCHOOBHBIC OKCHBI, MX CBOWCTBA. AM(OTEpHBIE OKCHIBI, HX
CBOMCTBA. 3aBUCMMOCThH CBOMCTB OKCHJIOB METAJJIOB OT CTENIEHU OKUCIICHHUSI.

AHTUApUABl KapOOHOBBIX KUCIOT KaK aHAJIOTH KHUCIOTHBIX OKCHIOB.

Kucnorel opranundeckue u Heopranumdeckue. KUCIOTbI B CBET€ TEOPUHU SIEKTPOIUTHUECKOM
mucconuanui. Kucnotel B cBere mnporonuthyeckoil Teopuu. Kraccudukanus opraHHYEeCKHX H
HEOpraHuyecknx kuciaor. OOmmMe CBONUCTBA KHUCJIOT: B3aUMOJCUCTBHE OPraHUYECKUX U
HEOPraHMYECKUX KHCIOT C METaJJIaMU, OCHOOBHBIMU M aM(OTEpHBIMH OKCHUAAMU U THUIPOKCUIAMH,
colsiMH, 00pa3oBaHUE CIOXKHBIX 3(UpoB. OCOOEHHOCTH CBOWCTB KOHIICHTPUPOBAHHOW CEpPHOH M
a30THOM KHUCIIOT.

OcHoBaHusi  opraHuyeckue ©  Heopranumyeckue. OcCHOBaHUSI B  CBET€  TEOpHUU
aNeKTponuTHdeckoi aucconuanuu. OCHOBaHUS B CBETE€ MPOTOIUTHUECKON Teopuu. Knaccudbukamms
OPraHMYEeCKUX U HEOPraHMYECKUX OCHOBAHMN. XHMMHUYECKHE CBOWCTBA LIEJIOYEH M HEPACTBOPUMBIX
ocHoBaHu#. CBOICTBa OECKUCIOPOIHBIX OCHOBAHMII: aMMHaKa U aMUHOB.

B3aumHoe BiusiHEE aTOMOB B MOJIEKYJI€ aHUJIMHA.

AMdoTepHble OpraHMYecKHe W HEOpraHudeckue coenuHeHus. AMQOTepHble OCHOBAaHHUS B
CBETC MPOTOIMTHYECKON Teopur. AMMOTEPHOCTh OKCHUIOB M THIAPOKCHUIOB MEPEXOMHBIX METAUIOB:
B3aUMOJICHCTBUE C KUCIOTaMH U ILIETOYAMH.

Comu. Knmaccudukanmss m xumuueckue cBoWcTBa cojied. OCOOEHHOCTH CBOWMCTB COJIEH
OpPraHUYECKUX U HEOPTraHMYECKUX KUCIIOT.

['eneTndeckast CBA3b MEXKY KJIACCAMH OPTAHHMYECKUX M HEOPTAHUYECKUX COSIMHEHUH.

[ToHsITHE O TEHETUYECKON CBSI3U M TEHETHUECKUX PsAaX B HEOPraHUYECKON U OPraHNYECKOM

xuMud. ['eHeTrueckue psaibl MeTaiia (Ha MpuMepe KallbIHs | JKeJie3a), HeMeTauia (Cepbl

U KPEeMHHSI ), IEPEXOTHOTO dJeMeHTa (IIMHKa). ['eHeTnyeckue psapl U TeHeTHYecKas CBSI3b

B OPraHUYEeCKOW XUMuu. EqUHCTBO MUpa BEIIECTB.

Hemoncmpayuu

Komnnekiuu KHUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHIOB, IEMOHCTPAIIHS UX CBOMCTB.

B3anmopeiicTBie KOHIIEHTPUPOBAHHBIX A30THOW M CEPHOW KHUCJIOT, a TaKXke pa30aBIIEHHOM
A30THOM KHCIIOTHI C MEJBIO.

Peakmust «cepeOpsiHOTO 3epKaiay A MypaBbUHON KUCIOTHI.

B3auMopeiicTBre pacTBopa THAPOKCH 1A HATPHUS C KUCTOTHBIMHA OKCHJIaMH (OKCHIOM

docdopa (V)), amboTepHbIME TUAPOKCUAAMHE (THIPOKCHIOM IIHHKA).

B3anmoneiicTBre aMMHaka ¢ XJ0pOBOJIOPOJIOM M BOJOW. AHAJIOTUYHO ISl METUJIAMHHA.

B3aumoneiicTBue aMUHOKHCIIOT C KAUCAOTaMH U 1ieroyaMu. OCyIlecTBICHHE TEPEX0/I0B:

Ca — CaO — Ca3(POy); — Ca(OH),

P— P205 — H3PO4

Cu — CuO — CuSO4 — Cu(OH); — CuO — Cu

C2H5OH — CyH4 — C,H4BI,

Jlabopamopnuvie onvimut

[Tony4yeHue u CBOICTBA yIIEKHUCIOTO Tra3a.

CaolicTBa COJISTHOM, cepHOH (pa30aBiIeHHOMN) U YKCYCHOM KUCIIOT.

BsaumoneiicTBue ruapokcuaa Hatpus ¢ consmu (cyiabharom meau (1) u xmopuaom aMMoHUS).
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Pa3znosxenue rupoxkcuia Meau.

[Toryyenue u ampoTepHBIC CBONCTBA THAPOKCH 1A ATIOMUHHS.

ITonmy4yenue KeCTKOM BOABI U U3YYCHHUE €€ CBOWCTB.

YcTpaHeHue BpeMEHHOM U MOCTOSTHHOM KECTKOCTH.

IlIpakmuueckue 3anamus

[Tony4yenue XJ10pOBOJOPOAA U CONSTHOM KUCIOTHI, UX CBOKCTBA.

ITonmy4yenue ammuaka, €ero CBOMCTBa.

2.12. Xumusn 3nemenmogs

S-dnemenmul

Bonopoa. JIBOMCTBEHHOE TOJIOKEHHE BOJOPOJAa B NEPUOAMYECKOM cucTeMe. KM30Tombl
Bojopoja. Tspkenas Boaa. OKMCIUTENbHBIE M BOCCTAHOBUTEIIBHBIE CBOMCTBA BOJOPOJA, €r0
MOJIy4YeHUE U NpuMeHeHue. Poib BOJopoaa B )KMUBOW U HEKUBOW MTPUPOJE.

Bona. Ponp Bozmbl Kak cpenooOpas3yroliero BELIECTBA KJIETKU. ODKOJOTMYECKHE ACIEKTHI
BOJIOTIOJIb30BAHMSL.

Onementsl [A-rpynnsl. Illenounbie Metamapl. OOLIas XapakTEepUCTUKA IIETOYHBIX METAJUIOB
Ha ocHoBaHuU nosioxeHusi B Ilepuogumueckoit cucreme anementoB J[. . MenneneeBa u crpoeHus
atomoB. [lonmydenue, Qu3Mueckue W XUMHUYECKHE CBOICTBAa MICJIOYHBIX MeETAUIOB. KaTHOHBI
IIEJIOYHBIX METAJUIOB KaK Ba)KHEHIIas XuMHueckas (opMa MX CYIIECTBOBAHUS, PETYISTUBHAS POJIb
KAaTHOHOB KaJlusl U HaTpus B )KUBOU KiieTKe. [IpupoHble coenHeHns HaTpus U Kajusl, UX 3HAYEHUE.

Onementsl [A-rpynmel. O0mias xapakTepuCTHKA MIEIO0YHO3EMETbHBIX METaNIOB M MarHus Ha
ocHOBaHMM mnoJioxkeHuss B Ilepumonnueckon cucreme snmemeHToB . M. MenpaeneeBa U cTpoeHHUs
aToMoB. Kanbuuii, ero nonyuenue, pusndeckre u XUMHUUECKHUE CBOMCTBA.

Baxuelimme coeguHeHHUs KalblUsl, UX 3HaYeHUWE M npuMmeHeHue. Kanpuwmii B mpupoje, ero
Ouooruueckast pob.

p-Inemenmul

AmoMuHui. XapakTepUCTHKa aJIIOMHUHMS HAa OCHOBaHMU IMonoxkeHus B [lepmoanueckoii
cucreme anemeHToB Jl. 1. MenzaeneeBa u ctpoeHus aroma. [lomyuenue, pusndyeckue u XUMHUYECKUE
CBOMCTBA aJIfOMMHMs. BakHellne coelMHEHUs allOMUHHUA, UX CBOMCTBA, 3HAYEHUE U NPUMEHEHHUE.
[IpupoaHble cOeAMHEHNS aTIOMUHUS.

VYraoepon u kpemHuid. OOmas XapakTepUCTUKa Ha OCHOBAHMM UX TIOJIOKEHHUS B
[Tepuonnueckoii cucreme [1. 1. MenneneeBa u ctpoenust aroma. [IpocTeie BemecTBa, 00pa3oBaHHbBIE
3TUMHU 3eMeHTaMu. OKCHIIBI U THAPOKCU[BI YIJIepoJa W KpeMHus. BaxkHelline conu yrojibHOW U
KpeMHUEeBOM KucioT. CUIIMKAaTHAs TPOMBIIIIIEHHOCTb.

[amorensl. OOmas xapakTepUCTHKAa TallOTEHOB HAa OCHOBAaHMUM HX TIOJIOKEHUS B
[Iepnonnueckoii cucreme anemeHToB [[. 1. MenneneeBa n cTpoeHHsI aTOMOB. ['ajloreHsl — MpocThIe
BELIECTBA: CTPOCHUE MOJIEKYJI, XUMHUYECKHE CBOICTBA, ITOJIyY€HNE U IPUMEHEHUE.

Baxuelimme coelMHEHUs TajJOr€HOB, MX CBOMCTBA, 3HAYECHHE M MpPUMEHEHHE. ['amoreHsl B
npupoae. buosnornueckas posib rajloreHos.

Xanbkorenbl. OOmias XapakTepUCTHKAa XaJbKOT€HOB Ha OCHOBaHMM MX IIOJIOKEHHS B
[Tepuonnueckoint cucreme snemeHtoB J[. M. MenngeneeBa M CTpoeHUsST aTOMOB. XaJbKOT€HbI —
npocTeie BemecTBa. AmutoTponusi. CTpoeHrne MOJIEKYJ alIOTPONMHBIX MOAU(UKAIMN U UX CBOMCTBA.
[Tonmy4yeHue u npuMeHEHHE KUCIOPOAa U cepbl. XaJIbKOTeHBI B IPUPOJIE, X OMOIOTHYECKask POJIb.

OnemeHTsl VA-rpynmbl. O01mas XapakTepuCTHKa JI€MEHTOB 3TOW IpYINIbl HA OCHOBAaHUM HX
nosioxkeHusd B Ilepuonnueckoii cucreme anementoB Jl. 1. Menaeneesa u crpoenus aromoB. CTpoeHue
MOJIEKYJIbl a30Ta U aJUIOTPOIHBIX Mojaupukanuii pocdopa, UX PU3NYECKHE U XUMUUYECKHE CBONCTBA.
Bonoponnsie coenunenus snemMenToB VA-rpynmnbl. Okcuasl a3ora U pocdopa, COOTBETCTBYIOIINE UM
kucnoThl. Conu 3TuX KUcioT. CBONCTBA KUCIOPOAHBIX COeTUHEHHH a30Ta U ¢pocdopa, X 3HAUEHUE U
npuMeHeHue. A3ot u pocdop B mpupose,ux Guojgoruyeckas poib.

OnemenTtsl [VA-rpynmnsl. O0mas xapakTepucTHKa 3JIEMEHTOB 3TON T'PYIIBI HA OCHOBAHUU UX
nonoxxenus B [lepuonnueckoit cucreme snemenToB J[. M. MenneneeBa U CTpoeHHsT aTOMOB. YTJIEPO.
u ero amnorponus. CBoiCTBa alIOTPONHBIX MOAUGUKALMNA yriiepoja, UX 3Hau€HUE U MpPUMEHEHHE.
Oxcuapl M THAPOKCUABI YIJIEPOAA M KPEMHHUS, MX XUMHUYecKHe cBoicTBa. ConM yrojibHOM u

27



KPEMHUEBBIX KUCIIOT, UX 3HaueHUe U nmpuMeHeHue. [Ipupomoodpasyromas poib yriepoaa Jis sKUBOH
1 KPEMHHS 1151 HEXKUBOU PUPOBI.

d-Dnemenmut

Ocob6ennoctu crpoeHust atomoB d-anemenToB (IB-VIIIB-rpymm). Mens, iuHk, XpoM, xKejes3o,
MapraHer] Kak MpOCThie BEIIeCTBa, WX (M3MUECKHE W XUMHYECKHE CBOWCTBA. HaxokmeHue ITHX
METAJJIOB B MpHUpoAe, UX MoiyueHue u 3HaueHue. CoeauHeHHs d-3IEMEHTOB C pPa3IUYHBIMU
CTENEHSIMU OKHUCJICHUs. XapaKTep OKCHUIOB U THUAPOKCHUIOB 3THUX D3JIEMEHTOB B 3aBHUCHUMOCTH OT
CTENEHU OKHCIICHUSI METaJIa.

Komnekuuu mpocThIX BEIIECTB, OOpPAa30BAaHHBIX dSJEMEHTAMU Pa3IUYHBIX 3JIEKTPOHHBIX
CEMEHCTB.

Komnexkuuu MUHEpanoB ¥ TOPHBIX MOPOI.

[Tonyuenue aoTpONHBIX MoAUDUKAIHI KHCIIOpoaa, cephl, hocdopa.

XUMHUYECKUE CBOMCTBA BOIOPOIA, KUCIOPOa, cepbl, (hocdopa, TaioreHos, yrieposa.

Okcuabl cepel, a3oTa, yriaepoja, >Keje3a, MapraHia, MeAW C pPa3JudHbIMH CTENEHSIMU
OKHCIICHHS, NX CBOMCTBA.

['uapokcunpl ceppl, XpoMa, MapraHia, >kejae3a, MeIu, aIFOMUHUSA U LIMHKA, UX TOJy4YeHHE U
XMMHYECKHE CBOMCTBA.

Jlabopamopuvie onvimot

W3yuenue CBOMCTB IIPOCTHIX BEUIECTB U COCIUHEHHUM S-3JIEMEHTOB.

N3yueHue CBOMCTB MPOCTHIX BEUIECTB U COCIMHEHUM P-3JIEMEHTOB.

W3yueHne CBOMCTB MPOCTHIX BEIIECTB M COCMHEHUH d-2IIEMEHTOB.

Ilpakmuueckue 3anamus

[Tomy4yeHnue ruIpOKCUIOB ATFOMUHUS M IIMHKA; UCCIICIOBAHNE UX CBOMCTB.

[Tomyuenue u vccaen0BaHUE CBOMCTB OKCUIOB Cepbl, yriepoaa, pocdopa.

2.13. Xumus 6 sncuznu oouwecmea

XUMHS ¥ IPOU3BOICTBO. XMMUUYECKAsI IPOMBIIIEHHOCTh U XUMUYECKUE TEXHOJIOTUU.

CoIpbe 1s1 XUMUYECKON MPOMBIIIUICHHOCTU. Bo/la B XUMHUYECKOH MPOMBIIICHHOCTH. DHEPTUS
JUTSl XUMHYECKOTO MPOU3BOJICTBA. HayuHble MPUHIUITBI XUMHYECKOTO MPOU3BOJICTBA.

3ammura OKpyXaromen cpefpl U oXpaHa TpyJda MPU XUMHUYECKOM MPOU3BOACTBE. OCHOBHBIE
CTaJNM XUMHUYECKOT0 MPOou3BoicTBa. CpaBHEHUE MPOU3BOACTBA AMMHAKA U METAaHOJIA.

XUMUS B CETBCKOM XO35MCTBE. XUMU3ALMS CEITbCKOTO X03ICTBA U €€ HalpaBJICHHUS.

PacTenus u mouBa, MOYBEHHBIN MOTIOMIAIONINI KOMITJIEKC. Y TOOpEHUS U UX KiaccU(UKAIIMS.
XUMHUYECKHE CPEACTBA 3aIIUTHI pacTeHuid. OTpHIIaTeIbHBIE MTOCTEACTBUS MPUMEHEHUS TIECTUITUIOB U
60opnba ¢ HUMH. XUMHU3ALKS )KUBOTHOBOJICTBA.

XuUMHS B 9KOJIOTHS. XUMHUUYECKOEe 3arpsi3HEHHE OKpykarwolie cpeasl. Oxpana ruapocdepsl oOT
XUMHUYECKOTo 3arpsi3HeHus. OxpaHa MOYBBI OT XMMHYECKOTo 3arpssHeHus. Oxpana atmochepsl OT
XUMHUYECKOTO 3arpsizHeHus. Oxpana ¢Giopsl U (payHbl OT XUMHUYECKOTO 3arpsizHeHus. buotexHnomnorus
Y T€HHasi UHKEHEPHUSI.

XuMUs ¥ OBCEHEBHAS )KU3Hb YeaoBeKa. JlomannHsag anteka. Moronue 1 YucTAIKe CpeacTBa.
CpenctBa 60pbs0ObI ¢ OBITOBBIMA HaceKOMBIMH. CpelCcTBa JTUYHON TUTHEHBI U KOCMETHKU. XUMHUS U
num@a. MapKUpOBKM YIAKOBOK TMHINEBBIX W TUTHEHWYECKHX TMPOAYKTOB M yMEHHE WX YUTaTh.
DKOJIOTHS KUIIMIIA. XUMUS U TEHETHKA YeJIOBEKa.

Hemoncmpayuu

Mopenu npon3BOCTBA CEPHOM KUCIOTHI M aMMHAKa.

Konneknust ynoOpeHuit 1 meCTUITUIOB.

OO0pa3ipl cpeacTB OBITOBOM XUMUU U JIGKAPCTBEHHBIX MPENapaToB.

Ilpakmuueckue 3anamus

O3HakoMJIEHHE ¢ KOJUIEKIIMEH yI0OpeHH 1 MeCTUITUIOB.

O3zHakomMiieHHe ¢ o0pa3lamMu cpeACcTB ObITOBOI XMMUU U JIEKAPCTBEHHBIX MPENapaToB.
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TEMBI PEOGEPATOB (noknagoB), MHIAMBUAYAIbHBIX TPOESKTOB.

* bUOTEXHOIOrNA U FeHHas HHXKeHepus — TexHoaorun XXI Beka.

* HanoTexHosorusi Kak INPUOPUTETHOE HAIIPABICHUE pPa3BUTHA HAYKH M IIPOU3BOJCTBAaB
Poccuiickoit ®enepanuu.

* CoBpeMEHHbIE METO/1bl 00€33apakUBaHUS BOJIBI.

* A10TpOIUs. METAJIJIOB.

* XXuznp u pesrenpHocTs . M.Menneneena.

* «[lepuoanueckomy 3aKoHy OyAyllee HE TPO3UT Pa3pyLICHUEM. .. »

* Cunre3 114-ro sanemenTa — TpUyM{Q pOCCUHUCKUX (PU3UKOB-SICPITUKOB.

* 3o0Tomsl BOJOpOAA.

* lcnonb3oBanne pailoOaKTUBHBIX U30TOIIOB B TEXHUYECKUX LEIISIX.

* PEHTreHOBCKOE U3IIy4E€HUE U €ro UCIIOIb30BAHUE B TEXHUKE U MEIULIMHE.

* [ImazmMa — 4eTBepTOE COCTOSHUE BEILECTBA.

* AMop(HBIE BEIIECTBA B IPUPOJIE, TEXHUKE, OBITY.

* OxpaHa oOkpyXarwolel cpeapl OT XHUMHUYECKOro 3arpssHeHus. KonuuecTBeHHbIE
XapAKTEPUCTUKHU 3arpsA3HEHUS OKPYXKAIOIIEH CPEIBI.

* [IpumeHeHue TBEpAOro U razoodpaszHoro okcuza yriaepoaa (IV).

* 3amuMTa 030HOBOT'O KpaHa OT XMMHUECKOI'0 3arpsA3HEHUS.

* I'pyOonucnepcHble CHCTEMBbI, UX KJacCU(UKalUsi U HCIOJIb30BaHUE B NMPO(ecCHOHAIbHOM
NEATEIbHOCTH.

* Kocmernyeckue renu.

* [IpumeHeHune CyClIeH3ui U AIMYJIbCUNA B CTPOUTEIIBCTBE.

* MuHepaJbl ¥ TOpHbIE HOPO/Ibl KAK OCHOBA JIUTOC(EPHI.

* PacTBOpBI BOKpYT Hac. THUIIBI pacTBOPOB.

* Boja xak peareHT u cpena Ui XMMUYECKOro IIpoLecca.

* XKuznp u gesrenpbHocts C.Appennyca.

* Bknan oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH DIEKTPOIUTHUECKOMN TUCCOLMALINN.

* YcrpaHeHHe ®KEeCTKOCTH BOJIbI Ha TPOMBIIIJICHHBIX MPEANPUATHSAX.

* CepHast KHCII0Ta — «XJ1€0 XUMHUYECKOI MPOMBILIUIEHHOCTH.

* lcnonb3oBaHre MUHEPAIBbHBIX KUCIOT Ha MPEANPUATUAX PA3TUUHOTO TPOPUIIS.

* OKCHUZIBI U COJIM KaK CTPOUTEIbHBIE MAaTEPHAJIBI.

* Ucropus runca.

* [ToBapeHHast COJIb KaK XUMHUYECKOE CHIPHE.

* MHoronukuii kapOoHAT KaJablLusl: B IPUPOJIE, B IPOMBIIIIEHHOCTH, B OBITY.

* Peakuinu ropeHust Ha MPOU3BOJICTBE U B OBITY.

* BupTtyansHoe MOIETMPOBAaHUE XUMUYECKUX ITPOLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB DJIEKTPOIUTOB.

* DJIEKTPOJIN3 PACIIaBOB AJIEKTPOJIUTOB.

* IlpakTHueckoe TpPUMEHEHHME OHIIEKTPONM3a:  paUHUpOBaHHE, TaJbBaHOIUIACTHKA,
raJIbBaHOCTETHSI.

* lcropus nosnydeHns U Npou3BOJCTBA AIFOMUHUS.

* DJIEKTPOJIUTUYECKOE MOJTyuyeHne U padHUPOBAHNE MEIH.

* JKuznp u nesrenpHocTs 1. [[9BH.

* Ponp MeTayuioB B MCTOPUM 4YEIIOBEUECKOW HUBWIM3AaLMU. VcTOpus oTedecTBEHHONYEpHOU
MeTamyprui. COBpeMEHHOE METAJTYPTUUYECKOE TPOU3BOJICTBO.

* lcTopus 0T€4eCTBEHHOM IBETHOW METAJLTYpruu. Pojib METaIOB U CIIJIABOB B HAYYHO-

TEXHUYECKOM IIPOrpecce.

* Koppo3sust MeTanioB 1 criocoObl 3a1IUThI OT KOPPO3HUH.

* nepTHBIE WK 6JaropoHbIE Ta3bl.

* Poxxtarommye cony — rajoreHsl.

* cropust BEACKON CITUYKH.
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* McTopus BOSHUKHOBEHHUSI M Pa3BUTHUSI OPTaHUYECKON XHUMUHU.

* Xusnsb u gearenbHoctsh A.M.byTtneposa.

* Butaimsm u €ro kKpax.

* Poib 0Te4eCTBEHHBIX YUEHBIX B CTAHOBJICHUH U Pa3BUTUU MUPOBOM OpraHMYeCKOn

XUMUU.

» CoBpeMeHHBIE MTPEJICTABICHUS O TEOPHUH XUMHUYECKOIO CTPOSHHUSI.

* DKOJIOTMYECKUE aCIEKThI NCIIOJIb30BAHNUS YTIIEBOJOPOJIHOIO CBIPBSI.

* DKOHOMHUYECKHUE acTIeKThl MEXIYHAPOIHOTO COTPYIHUYECTBA MO UCIIOJIb30BAHUIO

YIIIEBOIOPOAHOIO CBHIPBS.

* Ucropust OTKpHITHS M Pa3pabOTKH Ta30BBIX W HEPTAHBIX MECTOPOXKICHHH B Poccuiickoi
denepanuu.

* YI1eBOJJ0pOIHOE TOIUIMBO, €T0 BHUJIbI U Ha3HAYCHUE.

* CUHTETHYECKHE KaydyKU: UCTOPHUS, MHOTO0Opa3ne U MepCIeKTUBEI.

* PesunoTexHMueckoe NpOU3BOACTBO U €0 POJib B HAYYHO-TEXHHUUECKOM Mporpecce.

* Hedptp u ee TpaHCHOPTHUPOBKA KaK OCHOBAa B3aUMOBBITOJHOTO MEXIYHAPOIHOTO
COTPYJIHUYECTBA.
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TeMaTnueckoe IJIAHKPOBAHME.
EcTecTBeHHO - HAYYHBbI NPOoPUJIb NPodecCHOHATBHOT0 00pa30BaHUs

[Ipu peanuzanuu coaepxaHus 00HIEOOpPAa30BATENbHON YyYEOHON ITUCHUIUIMHBI «XUMHUS» B
npenenax ocsoeHust OIIOIT CIIO na 6a3e OCHOBHOTO 00IIEro 0Opa3oBaHMS C MOIYYEHHEM CPETHETO
obmero oopazoanus (IIIICC3) makcuManpHas yueOHast Harpy3ka 00ydJaroIIuxcs COCTaBIsET:

* o crerranbHOCTSIM CIIO ectecTBeHHO-HAY4IHOTO MPOGUIs MPoheCCHOHATFHOTO 00pa30BaHus
— 162 yaca, u3 HUX aynuTopHas (oOsi3aTellbHAas) Harpy3ka oOydalolIMXcCs, BKIIOYas J1abopaTopHbIE
OTIBITHI U TMPAKTUYECKUE 3aHATUSA, — 108 "acoB; BHeayIUTOpHAsI CAMOCTOSATEIbHAsI pPaboTa CTYICHTOB —
54 ygaca.

TemMaTnuecKu MJjiaH.

Bup yueOHoii padoThI KoanyecTBo 4acoB
AynurtopHble 3auaTus. Conep:xxanue o0ydyenuss | Cnenuanasnoctu CIIO
Beenenue 1
1. Opranuyeckasi XUuMHUSA 47
1.1. Ilpenmer  opraHuyecko  xumu. | §
Teopuss  cTpoeHHMsT ~ OpraHHMYECKUX
COECIMHEHU I
1.2.  TlpenenbHble yriaeBOAOPOAbI 8
1.3. DTusIeHOBBIE U TUEHOBBIE YTIIEBOIOPOIbI 5
1.4. AueTuiaeHoBbIE YIIIEBOAOPOIbI 3
1.5. Apomarnueckue yrieBogopOIbl 2
1.6. IlpupoaHble ICTOYHUKY YTIIEBOJAOPOIOB 2
1.7. I'unpokcuiabHble COEUHEHUS 3
1.8. Anpaeruasl U KETOHBI 3
1.9. KapOoHOBBIE KUCIIOTHI M UX MTPOU3BOIHBIE 3
1.10. YrueBoxel 5
1.11. AMHHBI, aMUHOKHCIIOTHI, OCITKH 2
1.12. A3zoTconeprkaime reTepoluKINIECKre 2
coequHeHus. HykienHOBbIE KUCIIOTHI




1.13. buomoruuecku akTUBHBIE COEUHEHNS 4
2. O0masi 1 HeOpraHuvdeckKasi XuMms 60
2.1. XuMust — HayKa O BEIleCTBaX 1
2.2. Ctpoenue aToma 3
2.3. Ilepnonunueckuii 3akoH u Ilepuoguyeckas cu- | 2
crema xuMmuueckux anemenToB . 1. Meneneera
2.4. CtpoeHue BelecTna 4
2.5. Ionumepsl 2
2.6. JlucniepcHble CUCTEMBI 1
2.7. XuMH4YecKre peakiuu 5
2.8. PactBOpHI 12
2.9. OKucCauTenbHO-BOCCTAaHOBUTEIbHBIE peak- | 4
IHUH. DJIECKTPOXUMHUUECKHE MPOLECCHI
2.10. Knaccuduxanus emects. [IpocTsie Beme- | 6
CTBa
2.11. OcHOBHBIE KIaCChl HEOPTAHUYECKUX U opra- | 2
HUYCCKUX COCINHEHUI
2.12. Xumus 3J1EMEHTOB 17
2.13. Xumus B )KU3HHU OOIIECTBA 1
Hroro 108
BHeaynuTopHasi camocTosiTesibHasi pa6oTa
[TonrotoBka  BBICTYIUIEHMA 1O  3aJaHHBIM
TeMaM, JOKJIaJIOB, pedepatos, acce,
WHIUBUAYAIBHOTONIPOEKTa C  HCIOJIb30BAHHEM 54

MH(POPMAITMOHHBIXTEXHOJIOTHI H JIp.

IIpome:xyTouyHast arrecranus B popMe 1u(ppepeHIIHPOBAHHOIO 324€Ta U IK3aMeHa

Bcero

162
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XapaKTepuCTHKA OCHOBHBIX BH/10B Y4eOHOMH AesITeIbHOCTH

00y4Jarmmxcs.

Copepxanue o0ydeHus

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIbHOCTU CTYACHTOB

(Ha ypoBHE y4eOHBIX JEHCTBUIA)

Baxxueilinime XxuMudeckue MOHATHA

YMeHue JaBath ONpeielieHHEe U OIEPUPOBATh CIIETYIOIIMMHU
XUMHNYCCKHUMU IMOHATHUAMMU: BEUICCTBO, XUMHYECKHI 3JICMCHT,
aTOM,MOJICKYJIa, OTHOCUTEIILHBIC aTOMHAsI © MOJICKYJISIPHAS
MacCChbl, MOH,aJUIOTPOIIUS, U30TOIIbI, XUMHWYCCKAasA CBA3b,
IIEKTPOOTPHLIATEIBHOCTh, BAJIGHTHOCTD, CTCIICHb OKUCIICHHS,
MOJIb, MOJISIPHAsI Macca,MOJISIPHBINA 00BeM ra3000pa3HbIX
BEIECTB, BELIECTBA MOJICKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHHUSI, PACTBOPBI, JICKTPOIIUT M HEAICKTPOIIUT,
HIICKTPOIUTUYCCKAS TUCCOLUALINSL, OKUCTUTEIb U
BOCCTAHOBHTEITb, OKUCIICHUE U BOCCTAHOBJICHHE, TEIUIOBOI

3 dexT peakiyu, CKOPOCTh XUMUUECKOM pPeaklny, KaTalus,
XHMHYECKOE PABHOBECHE, YITICPOIHBII CKEleT,
(GyHKIMOHAIbHAs TPyIIa, U30MEPUS,TOMOJIOTUS

OCHOBHBIE 3aKOHBI XUMHUH

dopMynHpOBaHUE 3aKOHOB COXPAHEHHUS MACChI BEIIECTB U
MOCTOSTHCTBA COCTaBa BEIIECTB.

YcTaHOBKa IPUYMHHO-CIIEAACTBEHHON CBSI3U MEXKIY
COZIEP’)KAaHMEMITUX 3aKOHOB U HAITMCAHUEM XUMHUYECKHX
dbopMyn U ypaBHEHHIA.

YcraHoBKa 3BOIOLIMOHHON CYIIIHOCTH MEHIEIEEBCKON U
COBpPEMEHHOU (HOPMYITHPOBOK MepUOaNIecKoro 3akona [, U.
Menneneesa.

OO0BsicHeHHEe (PU3NYECKOTO CMbICTIA CHMBOJIMKU
NEepUOINIECKONTAOINIIBI XUMUYECKUX 31eMeHToB 1. 1.
MenieneeBa (HOMEpOB AJIEMEHTA, EPHOA, TPYIIIBI) U
YCTaHOBKA IPUYHUHHO-CIIEACTBEHHONCBA3H MEXAY CTPOCHUEM
aTOMa M 3aKOHOMEPHOCTSIMH U3MEHEHHUSACBONCTB DJIEMEHTOB U
00pa30BaHHBIX MU BEILLIECTB B EPUOIAXU IPYIIIIaX.

XapakTepucTUKa IEMEHTOB MaJIbIX U OOJBIINX MEPUOJIOB 1O
uxnoisoxenuto B [lepuonnueckon cucreme /1. 1. Menneneesa

OCHOBHBIE TEOPUU XUMUHU

YcraHOBKa 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX BEILIECTB OT
CTPOEHHS aTOMOB 00Pa3yIOIIUX UX XUMUYECKUX JIEMEHTOB.

XapakTeprucTHKa BaXKHEUIIINX TUIIOB XUMUYECKUX CBA3EU U
OTHOCHUTEIIBHOCTH 3TOW TUIIOJIOTHHU.

OOBbscHEHNE 3aBUCUMOCTH CBOMCTB BCIICCTB OT UX COCTaBa U
CTPOHUSA KPUCTAINIMYCCKUX PCHICTOK.

DopMyITHPOBKA OCHOBHBIX MOJIOKEHUN TEOPUHN
AIIEKTPOJIUTUYECKON JUCCOIMAIIUYN U XapaKTEPUCTHKA B CBETE
ATON TEOPUHU CBOMCTBOCHOBHBIX KJIACCOB HEOPTaHMYECKHUX

33




COCIMHEHUN.

@opMyJIMPOBKA OCHOBHBIX ITOJIOKEHUN TEOPUU XUMUYECKOTO
CTPOEHHUSI OPIraHUYECKUX COCUHEHUN U XapaKTEPUCTHUKA B
CBETE STOMTEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHEHUN

Baxueiiniue BemniecTsa

Y MaTepHuabl

XapakTepucTuKa cOCTaBa, CTPOSHUS, CBOWCTB, OJTyYEHUS U
npuMeHeHus BakHermmx metawioB (IA u II A rpymm,
AITIOMHUHMUS, JKeJe3a U HEKOTOPhIX d-3J1eMEHTOBU UX
COCIMHECHUM.

XapakTepHucTuKa cocTaBa, CTPOEHHS, CBOMCTB, MOJIYUEHUS U
npuMmeHenus BaxHeimux Hemeramion (VIIL A, VIIA, VIA
rpynm, a TaKxkeasora u ¢pocdopa, yriaepoaa u KpeMHHUS,
BOJIOPO/1a) U UX COECAMHEHUI.

XapaKTepI/ICTI/IKa cocCTaBa, CTPOCHUS, CBOﬁCTB, MMOJIYy4YCHHS U
MMPUMCHCHHA BaKHEHIIIMX KJIACCOB YriIeBO40poOaA0B (aJ'IKaHOB,
OHUKIOAJIKaHOB, aJIKCHOB, aJIKMHOB, apeHOB) 1 uX HauboJee
3HA4YUMBIXB HﬁpOI[HOXO?;SIﬁCTBCHHOM IJIaHe HpCI{CTaBHTGHCﬁ.

AHanornyHas XApaKTCPpUCTHKA BaKHEHIITNX HpeHCTaBHTCHGﬁ

JIPYTHX KJIACCOB OPraHMYECKUX COCTUHEHHI: METaHOJIA 1
ATaHOJA,CI0KHBIX A(PUPOB, JKUPOB, MBLI, alIbJETUIOB
(popmanbaernioB nameTagbAeruaa), KeTOHOB (alleToHA),
KapOOHOBBIX KUCIOT (YKCYCHON KUCIIOTHI, ISl €CTECTBEHHO-
HAYYHOTO NMPOQUIIA MPeICTaBUTENEH APYTUX KIACCOB KUCIIOT),
MOHOCaXapuA0B (TIIOKO3bI), TUCaXapUaI0B (caxaposbl),
nonrcaxapuaoB (KpaxMaia U HeJUTI0N03bl),aHIIINHA,
AMUHOKUCIIOT, OSJIKOB, UCKYCCTBCHHBIX M CHHTETHUECKUX

BOJIOKOH, Kay41YyKOB, IIaCTMAacCC

XUMHYECKUN A3BIK

1 CMMBOJIMKaA

Hcnonb3oBanue B yueOHOH U mpodeccnoHaIbHON
JEATETbHOCTUXUMUYECKUX TEPMUHOB U CHUMBOJIMKH.

HaszBanue n3y4eHHBIX BEIIECTB M0 TPUBHAIBHON WIIN
MEXKTYHapOAHON HOMEHKJIAType U OTPAXKEHHUE COCTaBa ATUX
COEITMHEHUH C MOMOIIBI0 XUMHUECKUX POPMYIL.

OTpakeHne XMMHUYECKUX MTPOLIECCOB C TOMOIIBIO YPAaBHEHUI
XUMHYECKHUX PEaKIun

XHUMHUYECKHE pcaknuu

OOBsiCHEHHE CYIIIHOCTH XHMUYECKHUX TTPOIIECCOB.
KnaccupukanusaxuMiuueckux peakiuii o pa3andyHbIM
MPU3HAKAM: YHCITY B COCTABYNPOIYKTOB H PEareHTOB,
TerioBoMy 3G (deKTy, HanpaBiIeHHIo, (a3e, HATnIHI0
KaTaJln3aTopa, U3MEHEHUIO CTETEHEH OKUCIIEHUS 2JIEMEHTOB,
00pa3yromux BelecTBa.
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YcTaHOBKA MPU3HAKOB OOIIEro M Pa3IuYHOrO B TUIIOJIOTUU
pPEaKUiiIII1 HEOPTraHUYECKON M OPraHUYeCKON XUMUU.

Knaccuguukanus BeniecTB U MpoueccoB ¢ TOUKH 3PCHHS

OKHCIIeHHsI-BOccTaHOBIIeHHsI. COCTaBIICHHE YpaBHEHUH
peakIuiic TOMOIIBIO METO/Ia AIEKTPOHHOTO OajaHca.

OOBsICHEHHE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOUN peaKkiiuu U
MOJIOKEHUSI XHMHYECKOTO PaBHOBECHS OT PA3IMYHBIX
(dakTOopoB

XUMHYECKUN SKCIIEPUMEHT

BrimmonmHeHe XMMHUYECKOTO OKCIICPUMCHTA B IIOJTHOM
COOTBCTCTBUHC IIpaBUJIaMU 0e30IMacHOCTH.

HaGmonenne, (pukcanus 1 ONMCaHuE Pe3ysIbTaToB
IPOBE/IEHHOT09KCIIEPUMEHTA

Xumuaeckas: nHpopmarus

[TpoBeneHne caMOCTOATEIHLHOTO MOMCKA XUMUYECKOM
MH(OPMAIIMUC UCTIOIH30BAaHUEM PA3IMYHbBIX HCTOYHUKOB
(Hay4HO-TIONYJIIPHBIXU3JaHU I, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB UnTepHeTa).

Hcnonp3oBanue KOMIIBIOTCPHBIX TEXHOJIOT A JJIA 06pa6OTKI/I

U Mepelaud XMMUYecKoi HH(OpMaIK U ee IPECTaBICHUs B
pa3anyuHbIX (opMax

PacdeTsl o XuMuyeCKuM

dhopmynam

Y YPaBHEHUAM

YcraHOBKa 3aBUCUMOCTH MEKy KAUECTBEHHON U
KOJIMYECTBEHHOMCTOPOHAMH XUMHUYECKHX O0OBEKTOB U
IIPOLIECCOB.

Pemenne pacueTHbIX 3a7a4 O XUMHUYECKUM (popmynam u
YpaBHEHUSIM

[TpodunsHOE U MpodeccuoHaIBHO
3HAYUMOECOCPKAHHE

OObsicHEHHE XMMHUYECKUX SIBJICHUN, IPOUCXOASIIUX B
pUPOJIE,0BbITY U Ha IPOU3BOJICTBE.

OnpeneHeHI/Ie BO3MOXKHOCTEH MMPOTCKAHUA XUMHUYCCKUX
npeBpameHI/Iﬁ B PA3JIMYHLBIX YCIIOBUSAX.

CobutoieHne npaBuil 3KOJIOTHYECKH TPAMOTHOTO TTOBEJCHHUS B
OKpYKarolllen cpene.

OI_IeHKa BJIMAHUSA XUMHUYCCKOT'0 3arpsA3HCHU A Oprn(anmeﬁ
Cp€abiHa OpraHr3M YCJIOBEKA U APYTU€ )KMBBIC OPTaHHU3MBI.

CobmtoneHue npaBuil 6€30MaCHOTO 0OpaIleHHs ¢ TOPIOYUMH U
TOKCUYHBIMU BEIIECTBaMU, JIaOOPATOPHBIM 000PYAOBAHUEM.

[ToaroroBka pacTBOPOB 3aJaHHOM KOHIICHTPAIIMH B OBITY U Ha
MIPOU3BOJICTBE.

Kputnueckas orieHKa JOCTOBEPHOCTH XUMHUECKON
nH(}OpPMaLIMU,TOCTYAIOIIEN U3 Pa3HbIX HICTOYHHUKOB
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Y4eOHO-MeTOAMYECKOE
U MATEPHAJIbHO - TEXHHYECKOe o0ecneyeHue
nporpamMmbl y4eOHoi gucuunanabl «XUMUS ».

TpedoBaHNsI K MUHUMAJIbHOMY MaTePUAJbHO-TEXHUYECKOMY O0ecrne4YeHH 0

Peanuzanus mnporpamMmbl JUCHMIUIMHBI TpeOyeT Hamuuus Y4eOHOro KaOWMHETa XHMHH C
naboparopueid u 1a00paHTCKON KOMHATOW, B KOTOPOM HUMEETCS BO3MOKHOCTH 00ecreduTh CBOOOIHBIN
nocTyn B IHTEpHET BO BpeMsi yueOHOTO 3aHATHUS U B IEPUOJT BHEYUEOHOH EATEIIbHOCTH 00YJarOIUXCSl.

[Tomemnienue kaOuHETa JOKHO YIOBIETBOPATH TpeOoBaHMUsM CaHUTAPHO-IIUAEMUOIOIHYECKUX
npaBun 1 HopMmaTuBOB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAILIEHO THUIOBBIM OOOPYIOBAHHEM,
YKa3aHHBIM B HACTOSILIUX TPEOOBAaHUSAX, B TOM 4YHCIE CHELHATU3UPOBAHHON Y4yeOHOIl Mebenbio U
cpeactBaMu  OOy4YeHHs, JOCTATOYHBIMU JUIS BBINOJIHEHUSTPEOOBAHMH K YPOBHIO IOJTOTOBKH
00y4aroImxcs.

B kabunere MOMKHO OBITH MYITBTUMEAUHHOE 000PYIOBAaHUE, TOCPEICTBOM KOTOPOTO YYaCTHUKHU
00pa30BaTeNpHOrO MpoIlecca MOTYT MPOCMATPUBATh BU3YAJIbHYI0 HMH(GOPMAIUIO MO XHMHH, CO3/aBaTh
Ipe3C€HTalur, BUACOMATECpUaIbl.

B coctaB yueOHO-METOIUYECKOTO M MaTepUAIbHO-TEXHUYECKOTO OCHAIICHHS] KaOMHETa XUMUU
BXOJISIT:

- MHOTO()YHKITMOHAJIbHBIA KOMIUIEKC MPENo/1aBaTels;

- HaTypaJbHbIe OOBEKTHI, MOJEIH, TPUOOPHI M HAOOPHI I MOCTAHOBKH JIEMOHCTPAI[HOHHOTO U
YU4EHUYECKOTO IKCIIEPUMEHTA,

- IeYaTHBIE ¥ YKPAHHO-3BYKOBBIEC CPEACTBA O0yUCHMUS,

- CpelICTBa HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

- PEaKTHUBHI,

- IEPEYHHU OCHOBHOM U JIONIOJHUTEIbHON yueOHOH TUTepaTyphl;

- BCIIOMOTAaTeNIbHOE 000PYI0BaHNE W WHCTPYKIINH;

- OubnMoTeuHsbIi HOH.

- IOCa/I0YHbIE MECTa MO KOJIMYECTBY 00yUarOIINXCS;

- pabouee MeCTO MpenojaBares;

- IGMOHCTPAIIMOHHBIN CTOJI JIJIsl POBEJICHUS OTIBITOB;

- KOMIUJIEKTHI YU€OHO-HATJISTHBIX MTOCOOU TT0 XUMHH

- HaOOpBI JTAOOPAaTOPHOTO OOOPYAOBAHUS ISl TIPOBEACHHS MPAKTUYECKUX PaboT, 1abopaTOpHBIX
OTIBITOB, IEMOHCTPAIIUA;

- HabOpBI PEaKTUBOB

TexHuueckue cpeicTBa 00y4eHus:

- KOMIUIEKT MYJIbTUMEIUIHHOTO 000PYyI0BaHUS

JlunakTrueckue MaTepuabl:

-KOMIUIEKTHI KApTOYEK - MHCTPYKIUH JIJIsl POBEICHHUS JTA0OPATOPHBIX M MPAKTUIECKUX paboT

-KOMIUIEKTHI KOHTPOJILHO- H3MEPUTENbHBIX MATEepPHANIOB MJi IMPOMEKYTOYHOH U HUTOTOBOU
aTTeCTAIlHH.

-KOMIUIEKTBI TECTOB-TPEHAKEPOB M TPEHAXKEPHI HA ANEKTPOHHBIX HOCUTEIISX.

MarepuanbHO- TEXHUYECKOE:

Harnsaneie mocobust: cepuu TaOIUIl IO OPraHUYECKONW XMMHH, KOJUIEKIIMH, MOJETH MOJEKY,
HaOOpPBI MOJIeJIe aTOMOB ISl COCTABJIEHUS MOJIETIeH MOJIEKYJT KOMILUIEKT KPUCTAIUTMUECKUX PELIETOK.

[TpuGopsl, HaOOPBI MOCY /b1, TA00PATOPHBIX MPUHAICKHOCTEN Il XUMHUUECKOTO 3KCIIEPHUMEHTA,
Habopsl peakTuBOB. Hammune naGoparopHOro oOopynoBaHHS M PEAKTHBOB MO3BOJISIET (HOPMHUPOBATH
KyJIbTypy O€30macHOro oOpalleHusi C BELIECTBAMH, BBIMOJHATH SKCIEPUMEHT IO Paclo3HaBaHMIO
BOXHEHIIUX OpraHMYeCKUX BEIIECTB, IMPOBOAMUTH SKCIEPUMEHTAJIbHbIE Pa0dOThl HUCCIEI0BATEIHCKOTO
Xapakrepa.
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Hanunune xommbioTepa B Kiacce, JocTyna B KabuHere WHGpOpPMATUKH K pecypcam HHTepHerT,
HaJMYMe KOMIUICKTa KOMIIAKT-IMCKOB IO TMPEAMETY MO3BOJIIET CO34aBaTh MYJIbTHMEIUITHOE
COIIPOBOKACHNWE YPOKOB XHWMHUH, IPOBOJUTH YYAIIMMHUCS CAMOCTOSITENBHBIA TIOMCK XHMHYECKOU
UH(OpMAINY, HMCHOJIB30BaTh KOMIIBIOTEPHBIC TEXHOJOTMU M 00pabOTKM M Tepesadydl XUMHYECKOW
uHpopManuy, e€ IpeACTaBICHUS B Pa3IMUHBIX (popmax.
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