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IOACHUTEJBHAS 3AITNCKA

Pabouas mporpamMma cocTaBjieHa Ha OCHOBE

o @epnepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpa3oBaHuM B
Poccuiickoit @eneparumy» (B MOCICAHEH peIaKIIUN);

e ®denepadbHOrO0 TOCYJAPCTBEHHOTO O0pa30BaTEIFHOTO CTaHAapTa CpPEIHEro
o01mero oOpa3oBaHus, YTBEPKAEHHOTO MPUKa3oM MUHHCTEPCTBA 00pa30BaHUs
u Hayku PO ot 17 mas 2012 roga Ne 413 (¢ U3BMEHEHUSIMU U TOTTOJTHEHUSIMH )

e OcCHOBHOH 00pa3oBaTeIbHONW MPOTPAMMBI CpPEAHEro 001ero oOpa3oBaHUS
MBOY «llIkoima Nel37»

e VyeoOHoro miana MBOYVY «IlIkoina Nel37»

Xumus
B pe3yabTrare u3yuyeHuss y4eOHOro mpeaMera «XuMus»» HA YPOBHE CPeJIHEr0
o01ero odpasoBaHusi:

BrinyckHHUK Ha 0230BOM YPOBHE HAYYHMTCH:

— pacKpbIBaTh Ha MPUMEPAX PoJib XUMHUH B (POPMUPOBAHUU COBPEMEHHON HAyYHOU
KapTHHBI MUPA U B MIPAKTHUYECKOU JIESITEIBHOCTH YEJIOBEKA;

— JIEMOHCTPUPOBATh Ha MpUMEpPax B3aUMOCBSI3b MEXIYy XUMHUEH W APYTUMHU
€CTECTBCHHBIMU HayKaMHU;

— packpblBaTh Ha MPUMEPAX IMOJIOKEHUS TEOPUH XUMHYECKOTO CTpoeHus A.M.
bytnepoga;

— noHuMaTh pusndeckuit cMeica llepuogunueckoro 3akona .M. MenneneeBa u Ha
€ro OCHOBE OOBSCHSATH 3aBUCHMOCTb CBOMCTB XHMHUYECKUX DJJIEMEHTOB U
00pa30BaHHBIX UMH BEIIECTB OT 3JIEKTPOHHOTO CTPOCHHS aTOMOB;

— OOBACHATH MPUUYMHBI MHOTOOOPA3Ms BEIIECTB HA OCHOBE OOIINX MPECTaBICHHIMA
00 X COCTaBe U CTPOCHUU;

— TMPUMEHATh MpaBUIa CUCTEMATHYECKONM MEXIYyHApOJHONW HOMEHKJIATYPbI KaK
CpEIICTBA PA3IMUCHUs W UJICHTU(UKAIIMK BEIIECTB 110 UX COCTaBY U CTPOCHHIO;

— COCTaBJISITh MOJICKYJIIPHBIE U CTPYKTYpHBIC (DOPMYJIbI OPTaHUYECKUX BEIICCTB
KaKk HocuTened uH(OpMAIMU O CTPOCHHUU BEIIECTBA, €ro CBOMCTBAX U
MPUHAJICKHOCTH K OTPEICTICHHOMY KJIacCy COEAMHEHU;

— XapakTepu30BaTh OPraHMYECKHE BEIIECTBA MO COCTaBYy, CTPOCHHUIO U CBOMCTBAM,
yCTaHaBJIMBAaTh MPUYUHHO-CJIC/ICTBEHHbIC CBSI3U MEXTY JAHHBIMU
XapaKTEepUCTUKaMU BEIlECTBA;

— TMPUBOJUTH TMPUMEPbl XUMHUYECKUX PpEaKIUH, PACKPBHIBAIOIIUX XapaKTEepPHBIC
CBOMCTBAa TUIHMYHBIX TMPEACTaBUTENEH KJIACCOB OPraHUYECKUX BEIIECTB C IIENbIO
UX UACHTU(GUKAIINA U OOBSICHEHUS 00JaCTH IPUMEHEHHS,

— TMPOTHO3UPOBATh BO3MOXHOCTh MPOTEKAHUSI XMMHUYECKUX pPEAKIUd Ha OCHOBE
3HAHUW O TUIIAX XUMHUUYECKOW CBSA3M B MOJIEKYJIAX PEAr€HTOB M UX PEAKLIMOHHOMN
CITOCOOHOCTH;

— HCIMOJIb30BaTh 3HAHUS O COCTABE, CTPOCHUU U XMMHUYECKUX CBOMCTBAaX BEILIECTB
JuTst 0€301MMaCHOTO TIPUMEHEHUS B IPAKTHUECKON JESTENHHOCTH;

— TMPHUBOJUTH MPUMEPHI MPAKTUUECKOTO HMCMOJb30BaHUS MPOIYKTOB MEepepadbOTKU



He(TU M TPUPOJHOTO Ta3a, BHICOKOMOJIEKYISAPHBIX COEAMHEHHH (IIOJMATUIICHA,
CHUHTETHYECKOT0 Kay4yyKa, aleTaTHOrO BOJIOKHA);

— TPOBOJUTH OMNBITHI MO PACMO3HABAHHIO OPTaHMYECKUX BEIIECTB: TIHUIICPUHA,
YKCYCHOHM KHCJOTBI, HEMpEeIeNbHBIX >XKUPOB, TIIOKO3bI, Kpaxmania, OelKOB — B
COCTaBE MUIIEBBIX MPOAYKTOB U KOCMETHUYECKUX CPEJICTB;

— BJAJETh TMpaBWJIAMH U TpUEeMaMu 0€30MacHOM paboThl C XUMHUYECKHUMH
BELIECTBAMU U JIa0OPAaTOPHBIM 00OPYAOBAHHUEM;

— yCTaHaBJIMBATh 3aBUCHUMOCTbh CKOPOCTH XHMHYECKOM pEaKUWd U CMEUICHHS
XMUMUYECKOTO PaBHOBECHS] OT pa3lUYHbIX (HAaKTOPOB C IENBIO OIpPEACIICHHS
ONTHUMAJIBHBIX YCIOBUHM MPOTEKAHHUSI XUMHUYECKUX MPOIIECCOB;

— TIPUBOJUTH MIPUMEPHI THAPOJIM3A COJICH B TOBCEAHEBHOM KU3HH YETIOBEKA;

— TIPUBOJUTH MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENFHBIX PEAKLUN B MPUPOJE,
IPOU3BOICTBEHHBIX MPOLIECCaX U KU3HEAEATEIbHOCTH OpPTraHU3MOB;

— TPUBOJIUTH TPUMEpPhl XUMHUYECKUX PpEaKIUil, pacKpbIBAIOMIMX  OOIIne
XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAJIOB,;

— TPOBOJUTH PacyeThl HA HAXOXKIEHUE MOJEKYISIPHON (HOPMYIbI YIIIEeBOAOPOIA
110 MPOIYKTaM CTOPaHUS U 1O €ro OTHOCUTEIHHON IMIIOTHOCTA U MaCCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSIIMX B €ro COCTaB; — BIAAETh MpaBUIaMH O€30MaCHOTO
OOpallieHusI C €IKWMH, TOPIOUYMMH U TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMHU
OBITOBOM XMMHH;

— OCYHIIECTBIATH  MOWCK  XUMHYECKOH  MH(OpManuMu 1O  Ha3BaHUSM,
uneHTH(GUKaTopam, CTPyKTYpPHbIM (hopMyJiaM BEUIECTB;

— KPUTHYECKH OLEHUBaTh U HUHTEPIPETUPOBATH XUMHUUYECKYI0 HH(pOpMAIHIO,
COZEpKAIlyloCs B COOOIIEHUSIX CpPEICTB MaccoBOW HHQOpMalMH, pecypcax
WHuTepHeTa, HayYHO-NOMYJIAPHBIX CTAThsIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYyYHOU
KOPPEKTHOCTU B LEJAX BBIABICHUS OLIMOOYHBIX CYXICHUM U (HOpPMUPOBAHUS
COOCTBECHHOM ITO3UIINH;

— TPEACTABIATH TYTH pEIIeHUs TI00aNbHBIX MpoOJeM, CTOANIMX Tepen
YeJIOBEUECTBOM: JKOJIOTHYECKHUX, IHEPI€TUUYECKUX, CHIPHEBBIX, U POJIb XUMHUHU B
pemeHun 3TuX MpoOieM. BbINYCKHMK Ha 0a30BOM YpPOBHE MOJYYHUT
BO3MO’KHOCTb HAYYHUTbHCH:

— WUIIOCTPUPOBATh Ha IMpPHUMEpPax CTAHOBJIEHHUE M DSBOJIOLUIO OpPraHUYECKOi
XMMUU KaK HAyKH HA Pa3IMYHBIX UCTOPUYECKHX JTAIax €€ Pa3BUTHUS;

— HCIOJB30BaTh METOAbl HAYYHOTI'O IO3HAHUS IPU BBINOJHEHUHU MPOEKTOB M
yueOHO- HCCIIEOBATEIbCKUX 3a/1a4 10 U3yYEHUIO CBOMCTB, CIOCOOOB MOTYUYCHHUS
Y PACIO3HABAHUS OPraHUYECKHUX BEILECTB;

— OOBSCHATH MPUPOY U CITOCOOBI OOPA30BAHUS XUMHUECKOM CBSI3U: KOBAJECHTHOM
(MOJSIPHOM, HEMOJSIPHOM), MOHHOM, METaJUIMYECKOH, BOJOPOJHON — C LEJbIO
OTIpEeENICHNUs XUMUYECKOM aKTMBHOCTU BELIECTB;

— yCTaHaBJIMBAaTh T€HETHUYECKYIO CBSI3b MEXAY KJIaCCAMU OPTaHMYECKHUX BEIIECTB
Uit 00OCHOBaHUSI MPUHIUIHAIBHOM BO3MOKHOCTH TMOJIYYEHHS] OpPTraHUYECKUX
COEJIMHEHUH 33JJaHHOTO COCTaBa U CTPOCHUS;

— YCTaHaBJIMBATh B3aUMOCBSI3M MEXAYy (akraMu © Teopued, NPUIMHON W
CJIEJICTBUEM TIPH aHAJIM3€ MPOOJIEMHBIX CUTYyalluid U OOOCHOBAHUH MPUHUMAEMBIX
PEIICHU HA OCHOBE XMMUYECKUX 3HAHUM.



BpInyCKHHUK Ha yriIyOJICHHOM YPOBHE HAYYUTCSH:

— packpbIBaTh Ha MPUMEPAX POJib XUMHUH B (POPMUPOBAHUU COBPEMEHHON HAyYHOU
KapTHHBI MUPA U B TMPAKTHYECKON JEATEIBbHOCTH YEJIOBEKA, B3aUMOCBSA3b MEXKIY
XUMHUEU U IPYTUMH €CTECTBEHHBIMA HAyKaMH;

— WUIIOCTPUPOBaTh HAa NpPUMEpax CTAHOBJIEHUE M DHBOJIIOLUUIO OPTraHUYECKOU
XUMUU KaK HAyKW Ha Pa3IMYHbIX UCTOPUYECKUX ATalax €€ pa3BUTHUS;

— yCTaHaBJMBaTh NPHYMHHO-CIEACTBEHHBIE CBSI3U MEXKIY CTPOCHHEM aTOMOB
XUMHUYECKUX 3JIEMEHTOB M NEPUOAUYECKUM H3MEHEHUEM CBOMCTB XMMHUYECKUX
AJIEMEHTOB M HX COEIWHEHUH B COOTBETCTBUU C TIOJOKEHHEM XHMHYECKHX
AJIIEMEHTOB B MIEPUOIUYECKON CUCTEME;

— aHAJIU3UPOBATh COCTAB, CTPOCHUE U CBOMCTBA BEILIECTB, IPUMEHSIS IMOJOKEHUS
OCHOBHBIX  XMMHUYECKHX TEOPHUM: XHMHYECKOTO CTPOCHHMS OpPraHUYECKHX
coequHeHnit  A.M. byrnepoBa, CTpoeHMsT  aromMa, XUMHYECKOH  CBS3H,
ANEKTPOJUTUYECKON  JIUCCOIMAIIMM  KHUCIOT W OCHOBaHUM; YCTaHaBIIMBATH
IPUYKMHHO-CJICJICTBEHHBIE CBSI3M MEXIYy CBOMCTBAMHU BEIIECTBA M €r0 COCTAaBOM U
CTPOCHUEM;

— TMPUMEHATH MPaBUJA CUCTEMATUYECKOM MEXIyHapOAHOW HOMEHKJIATYphl Kak
CpEICTBA PA3JIMUEHUS W UJECHTU(UKAIIMY BEIIECTB 10 UX COCTaBY U CTPOCHHUIO;

— COCTaBJISITb MOJIEKYJISIDHBIE M CTPYKTYpHBIE (OpMYJbl HEOPraHMYECKHX H
OpPraHMYECKHX BEIECTB KaK HOCHUTENeH MH(OPMALMK O CTPOEHUHU BEILIECTBA, €r0
CBOMCTBaX U MPUHAMIECKHOCTU K OIPENEIECHHOMY KJIACcCy COEANHEHMI;

— OOBSCHATH IPUPOLY U CIIOCOOBI 00pa30BaHUS XMMHUECKOM CBSA3HM: KOBAJEHTHOM
(MOJISIPHOM, HETOJISIPHOM), MOHHOM, METaJUIMYECKOH, BOJOPOJHON — C LEJbIO
OIIPEAEIICHNS XUMUYECKOW aKTMBHOCTHU BELECTB;

— XapakTepus3oBaTh (U3MUECKHE CBOMCTBA HEOPTAaHMYECKUX U OPTraHUYECKUX
BEIIECTB M YCTAaHABIMBATh 3aBHUCHUMOCTH (DM3MUECKHX CBOMCTB BEIIECTB OT THIIA
KPUCTAJUTMYECKOMN PEIIETKH;

— XapaKTepU30BaTh 3aKOHOMEPHOCTH B U3MEHEHUH XMMHUYECKUX CBOWCTB MPOCTHIX
BELIECTB, BOJOPOJHBIX COEAMHEHH, BBICIIINX OKCUOB M TUAPOKCHIOB,;

— TMPUBOJUTH MPUMEPbl XUMHUYECKUX PpEAKIU, PACKPBHIBAIOIIUX XapaKTEepPHBIC
XUMHUYECKUE CBOICTBA HEOPraHMYECKHX W OPraHMYECKUX BEUIECTB H3YYECHHBIX
KJIACCOB C LIENbI0 UX UACHTU(PUKAUMU U OO0BSICHEHUS! 00JaCTH MPUMEHEHUS;

— ONpeNeNisaTh MEXAHM3M PEAKIMU B 3aBUCUMOCTH OT YCJIOBUH MPOBEICHUSA
peakuuu U TPOTHO3MPOBATH BO3MOKHOCTh MPOTEKAHMSI XUMHUYECKUX PEaKIMUid Ha
OCHOBE TUIIa XUMHYECKON CBA3M W aKTUBHOCTH PEarcHTOB;

— yCTaHaBJMBAaThb 3aBUCUMOCTb PEAKIMOHHOM CIIOCOOHOCTHM  OpPraHMYECKUX
COCIMHEHUIN OT XapakTepa B3aUMHOIO BJIMSHUSA aTOMOB B MOJIEKYJIaX C IIEJbIO
MIPOTHO3UPOBAHUS IPOYKTOB PEAKIINHY;

— YCTaHaBJIMBAaTh 3aBHUCUMOCTh CKOPOCTH XHMHUYECKOM pEaKIUU U CMEIICHHS
XUMHUYECKOTO PAaBHOBECHS OT PA3IUYHBIX (PAKTOPOB C LEJIbIO OINpPEACTICHHUS
ONTUMAJIbHBIX YCIOBUN MPOTEKAHUSI XUMHUYECKUX MPOIIECCOB;

— yCTaHaBJMBAaTh TE€HETUYECKYIO CBSI3b MEXKIY KJIacCaMHd HEOPTraHWYECKUX M
OpPraHMYeCKHX BEUIECTB JJIi OOOCHOBAHMS MPUHIUIHUAIBHOW BO3MOKHOCTH
MOJIYYEHUS] HEOPTaHUYECKUX M OPraHUYEeCKUX COEAMHEHHM 33aJJaHHOTO COCTaBa U



CTPOEHHUS;
— moaOupaTh peareHThl, YCIOBUA U  ONPENEsITh MNPOAYKTHl  pPEaKIui,
MO3BOJISIONIMX  Peaiu30BaTh  JIAOOpATOPHBIE U IMPOMBIIUIEHHBIE  CHOCOOBI
MOJIYYEHUS BAXKHENIIINX HEOPIraHUYECKUX U OPTaHUYECKUX BEIIECTB;

— ONpEAENATh XapakTep CpeAbl B pe3yJbTaTe TUAPOIU3a HEOPraHUYECKUX U
OPraHMYECKHX BEIIECTB M  MNPUBOJUTH IPUMEPHl TUAPOJIHM3a BEUIECTB B
MOBCETHEBHOW JKM3HMU 4YEJIOBEKa, OMOJOTMYEeCKHX OOMEHHBIX TWpoIeccax u
IPOMBIIIEHHOCTH;

— MPUBOAMUTH NPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKUUN B MPUPO/IE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U KU3HEAEATEIbHOCTH OPraHNU3MOB;

— 00OCHOBBIBaTh IPAKTUYECKOE MCIOIb30BAHNE HEOPTaHUYECKUX U OPraHUYECKUX
BELIECTB U UX PEAKUU B TPOMBIIUIEHHOCTH U OBITY;

— BBIIOJIHATh XUMHYECKUI SKCIIEPUMEHT I10 PACHO3HABAHHWIO MW IIOJYyYEHUIO
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB, OTHOCAIIUXCS K Pa3IMYHBbIM KJIaccaM
COCJMHEHUN, B COOTBETCTBUM C IpaBWIaMU M IpHeMaMu Oe30macHON paboThl ¢
XMMHUYECKUMU BEIIECTBAMH U JJaOOPaTOPHBIM 000PYAOBaHUEM;

— TPOBOJUTH PACYETHl HA OCHOBE XMMHYECKHX (HOPMYN U YpaBHEHHUH pEaKIHii:
HaXOXKJEHUE MOJIEKYJIApHOH (OpMyYJbl OPraHMYECKOro BEIIECTBA IO €ro
IUIOTHOCTH U MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSAIIUMX B €r0 COCTaB, WM IO
INPOAYKTaM CrOpaHMs; pacyeTbl MacCcOBOM JIONM (MAacchl) XHMHYECKOIO
COEJIMHEHUS B CMECH; pacueThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOTYKTOB
peaKkiuu, €Clid OJHO W3 BEUIECTB JAHO B M30OBITKE (MMEET MPUMECH); PACUETHI
MaccoBOM WM OOBEMHOW JIOJM BbIXOAA NPOAYKTa PEAKUUU OT TEOPETUUYECKU
BO3MOXHOTO; pacyeTbl TerioBoro »3ddexra peakuuu; pacyeTbl OOBEMHBIX
OTHOIIEHWA Ta30B NpPH XMMHUYECKHX pEaKLMsIX; pacdyeTbl macchl (00beMma,
KOJIMYECTBA BEILECTBA) NPOAYKTa PEaKlMu, €CIM OJHO W3 BEUIECTB JaHO B BUJE
pacTBOpa ¢ ONPEAECIEHHON MAaCCOBOM JI0JIEN PACTBOPEHHOTO BENIECTBA;

— HCIIOJIB30BaTh METOJBl HAy4YHOI'O NO3HAHUS: AHAJIM3, CHUHTE3, MOJCIMPOBAHME
XUMHUYECKUX MPOLECCOB U SABJICHUI — MPHU PELICHUH Y4eOHO-HUCCIEI0BATENbCKUX
3ajjad 10 U3YYEHUIO CBOWCTB, CHOCOOOB IIOJIy4€HUSI W paClO3HABAHUS
OpPraHUYECKUX BEILECTB;

— BJIQJETh MNpaBUJaMU O€30MACHOr0 OOpalleHusi C €IKUMH, TOPIOYUMHU W
TOKCUYHBIMU BEILIECTBAMHU, CPEJCTBAMU OBITOBON XUMHUU;

— OCYILIECTBJIATh  TOMCK  XMMHUYECKOM  MHpOpMAMM 1O  HA3BaHMSIM,
UACHTU(PUKATOPAM, CTPYKTYPHBIM (POpMyJiaM BELIECTB;

— KpUTUYECKM OILICHMBaTh M HWHTEPHPETUPOBATH XUMHUYECKYI0 HH(GOPMALHUIO,
COJICPXKAILYIOCS B COOOILEHUSAX CPEIACTB MaccoBOM HHGOpMALMM, pecypcax
HNuTepHeTa, HAy4YHO-TIOMYJISPHBIX CTaThsX C TOYKH 3PEHHUS €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTU B UENSX BBIABICHHUS OIIMOOYHBIX CYXICHMH U (HOPMHUPOBAHUS
COOCTBECHHOM ITO3UIINM;

— yCTaHaBJMBAaTh B3aUMOCBSI3M MEXAY (akTamMu H Teopuel, NPUUUHOW U
CJIEZICTBHEM IPU aHAIM3€ MPOOJIEMHBIX CUTyallii 1 0OOCHOBAaHUM NMPUHUMAEMBbIX
PEIICHUI HA OCHOBE XMMUYECKUX 3HAHUU;

— TOPEACTAaBJIATh IYTH pEIIeHUs TJI00aNbHbIX MpoOJeM, CTOAUIMX TMepen
YeJIOBEYECTBOM, M  TMEPCINEKTHUBHBIX HAMpPABICHUA Ppa3BUTHS XMUMHYECKHX



TEXHOJIOTHM, B TOM YHCJIE€ TEXHOJOTHUH COBPEMEHHBIX MATEPHUAIOB C PA3JIUYHOU
(YHKIIMOHAIBHOCTBIO, BO300OHOBJISIEMBIX HCTOYHHMKOB CBHIPbS, IEepepadOTKu U
YTHJIM3AIIAN TTPOMBIIIJICHHBIX M OBITOBBIX OTXOJIOB.

BbINyCKHUK HA YIJ1y0J1€eHHOM YPOBHE MOJIYYHUT BO3MOKHOCTH HAYYHThHCS:

— ¢opMmynupoBaTh  I[eJdb  WCCIEIOBAaHWS,  BBJIBUTaTb W IPOBEPSATH
IKCTICPUMEHTAIBHO TUIOTE3bl O XMMHUYECKUX CBOWMCTBAX BEIIECTB HA OCHOBE HX
COCTaBa W CTPOCHHS, WX CHOCOOHOCTH BCTYNaTh B XHMHYECKHUE PEAKIUH, O
XapakTepe U MPOAYKTaX Pa3InYHBIX XUMUIECKUX PEAKIINN;

~ CaMOCTOSITETIbHO ITUIAHMPOBATH W MPOBOJUTH XUMHUYECKHE 3KCIIEPUMEHTHI C
coOmoienueM mpaBuil Oe30macHOM paboThl € BEIIECTBAMU U JIaOOPaTOPHBIM
000py/I0BaHUEM;

— HMHTEPIPETUPOBATh JAHHBIE O COCTaBE M CTPOCHHU BEIIECTB, MOJIYYCHHBIC C
TIOMOIIBI0 COBPEMEHHBIX (PU3UKO-XUMHUECKUX METO/IOB;

— OIUCHIBATh COCTOSIHHE DJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-
MEXaHMYECKUX TPEJICTABICHUH O CTPOCHUU aToMa JJisi OOBSACHEHUS Pe3yIbTaTOB
CIIEKTPAJILHOTO aHAIIN3a BEIIECTB;

— XAPaKTCPpU30BaATh POJIb A30TOCOACPIKAIIMNX I'CTCPOHUKINYCCKUX COCIIHHGHI/II;'I )51
HYKJIICMHOBBIX KHMCJIOT KaK BOKHEHIIINX OMOJIOTMYSCKHA aKTUBHBIX BCIICCTB,

— IIPOrHO3UpPOBATH BO3MOKHOCTH IIPOTCKAHUSA OKHUCIIMTCIIBHO-BOCCTAHOBUTCIIBHBIX
pCaKHHﬁ, JIC)KAIMIKUX B OCHOBC IIPUPOAHBIX U ITPOU3BOACTBCHHLIX IIPOLICCCOB.

Xumust

B cucreme ecTecTBEHHO-Hay4HOTO OOpa30BaHMSI XMMHUSA KaK y4eOHBIA MpEaMET
3aHMMaeT BaXHOE MECTO B TO3HAHUM 3aKOHOB TMPUPOJBI, (HOopMUpOBaHUU
HAyYyHOW KapTUHBI MHpPA, XUMHUYECKOW TPaMOTHOCTH, HEOOXOAMMOMN is
MOBCEIHEBHOW >KM3HU, HABBIKOB 370pPOBOTO M 0€30macHOro Jyisi YeJloBeKa U
OKpYyXarolei ero cpeapl o0pa3a >KM3HU, a TaKKe B BOCIMUTAHUU HKOJIOTUYECKOU
KyJbTYpbl, (PDOPMUPOBAHUU COOCTBEHHOMN MO3UIIUM MO OTHOIICHUIO K XMMHYECKOM
uHpopManuu, TMOTy4yaeMOM U3 pa3HbIX HCTOYHUKOB. YCIEUIHOCTh W3y4YEHUS
y4eOHOTro TpeIMeTa CBsi3aHa C OBJIAJICHUEM OCHOBHBIMH TIOHSTHUSMH XHUMUH,
Hay4yHbIMU (haKTaMH, 3aKOHAMH, TEOPHUSMHU, MPUMEHEHUEM IOJYyUYCHHbIX 3HAHUU
Mpy pelieHur npakThuueckux 3anad. B coorBerctBun ¢ ®I'OC COO xumwus
MOKET H3y4yaThCsi Ha 0a30BOM M YIiyOJeHHOM YpoOBHSAX. M3ydeHue XuUMUU Ha
0a30BOM YypOBHE OPHUEHTHPOBAHO Ha oOecreueHre o0011eo0pa3oBaTeIbHON U
OOIIEKYTbTYPHOM TOATOTOBKH BBIMTYCKHUKOB. Comepkanne 0a30BOro Kypca
MO3BOJISIET PACKPBITh BEAYIIME HWJIEU W OTACIbHbIE TIOJIOXKEHUS, BaXKHbIE B
MO3HABATEIbHOM M MHUPOBO33PEHYECKOM OTHOIIECHHH: 3aBHCUMOCTH CBOMCTB
BEII[ECTB OT COCTaBa WU CTPOCHWs; OOYCIOBIEHHOCTh MPUMEHEHUS BEIIECTB HX
CBOMCTBAMM; MaTepUATIBHOE €ITUHCTBO HEOPTAHUYECKUX U OPraHUYECKUX BEIIECTB;
BO3pacTaroniasi pojib XMMUU B CO3IaHMM HOBBIX JIEKAPCTB M MaTEpUalIOB, B
HPKOHOMUHU CBIPhsI, OXpPaHE OKPYKAIOIIEH CpPe/Ibl.

N3yuenne XxuMuM Ha yriyOJEHHOM YpOBHE MpEAroJiaraeT IOJIHOE OCBOCHHUE



0a30BOro Kypca M BKJIIOYAET pPaCIIUPEHUE NPEIMETHBIX pPE3yJbTaTOB U
COIEpKaHUs,  OPHUEHTHUPOBAHHOE HAa  TNOJATOTOBKY K MOCHEAYIOIIEMY
npodeccuoHaNbHOMY 00pa30BaHUIO; pPa3BUTHE WHIUBUIYAIBHBIX CIOCOOHOCTEN
oOydaromuxcsi myTteM OoJiee TIyOOKOro, 4eM 3TO MpeaycMaTpuBaeTcs 0a30BbIM
KypPCOM, OCBOEHHSI OCHOB HAayK, CUCTEMATUYECKUX 3HAHWI; YMEHHE NPUMEHATH
MOJIyYEHHBIE 3HAHUS JI PEIICHUS] TPAKTUYECKUX U y4eOHO-HCCIIEI0BATEIbCKIX
3aJ1ad4 B W3MEHCHHOM, HECTAH/IAPTHOM CUTYyallMW; YMEHUE CHUCTEMATU3UPOBATH W
0000IaTh MOJydeHHbIE 3HaHMS. M3yueHue mnpenMera Ha YriIyOJIEHHOM YpOBHE
no3BoysieT  copmupoBaTh y  OOyYAOIIMXCS  yYMEHHWE  aHaJU3UPOBATh,
IPOTHO3UPOBaTh M OIEHUBATh C TO3ULUU JKOJIOTUYECKON 0Oe30macHoCTH
MOCTICICTBUSL ~ OBITOBOM M TPOM3BOJICTBEHHOM  JCSATETLHOCTH  4EJIOBEKa,
CBSI3aHHOM C MIOJIyYE€HHUEM, TPUMEHEHHEM H NEPEPA0OTKON BEILIECTB.

N3yuenune mnpenMera «Xumus» B 4YacTH (HOPMUPOBAHUA Yy OOYydYarOIMIMXCA
HAyYHOTO MHUPOBO33PEHUSI, OCBOCHMS OOIICHAYYHBIX METOIOB IMO3HAHUS, a TAKXKE
MPAaKTUYECKOTO0 MPUMEHEHUS HAYYHBIX 3HAHMI OCHOBAaHO HAa MEKIPEIMETHBIX
CBS3SIX C TMpeAMeTaMH  o0JacTel  €CTECTBEHHBIX, MAaTEeMaTHYeCKHX U
ryMaHUTapHbIX Hayk. [IpumepHas mnporpamma ydeOHOro mnpeameTa «XUMH»
COCTaBJICHa Ha OCHOBE MOJYJILHOIO MPUHIIUIIA TTOCTPOCHUSI Y4EOHOrO MaTepuana,
HE OMpeesieT KOJMYECTBO YacoB HA M3Y4YEHHE y4yeOHOro mpeaMeTa W KJIacChl, B
KOTOPBIX TPEeIMET MOXKET u3ydarbcsa. KypcMBOM B NpUMEpPHBIX Y4eOHBIX
IpOrpaMMax BbIIEJIEHbI AJIEMEHTBl COAEpP’KAaHUS, OTHOCSIIMECS K pe3yJsibTaTam,
KOTOPBIM  OOydYaromuecsi «mojydaT BO3MOXHOCTh Hay4duThCs». lIpumepHas
nporpaMMa YYMTHIBA€T BO3MOKHOCTH IOJTYYEHHUs 3HAHWA B TOM YHCIIE Yepe3
MPaKTUYECKYIO JACSATEIbHOCTh. B mporpamme coAEp>KUTCS MPUMEPHBIN NEPEUCHb
npakTuueckux padot. [lpu cocraBieHun paboueil mporpaMMbl yUuUTENb BIPaBE
BbIOpATh W3 MepedHsi padOoThl, KOTOPhIE CUMTAET HamOoJiee LEeNeco00pa3HbIMU, C
y4€TOM HEOOXOAMMOCTH JTOCTHKCHUS MPEMETHBIX PE3YyJIbTaTOB.

Bba3oBblii ypoBenb OcHOBbI oprannvyeckoili xummuu IlosiBneHue W pa3BUTHE
OpPraHMYeCKOW XMMHMM Kak Hayku. [IpenMer opranmyeckonl xumuu. Mecto u
3HAUYCHHE OPraHUYEeCKOM XUMHUHU B CHCTEME ECTECTBEHHBIX HayK. XUMHUUYECKOE
CTPOCHHE KaK TOpPSJIOK COEIMHEHHS] aTOMOB B MOJIEKYJE€ COIVIACHO HX
BAJIGHTHOCTU.  OCHOBHBIE  TIOJIO)KEHHSI TEOPUM  XUMHYECKOTO  CTPOEHUS
oprannueckux coeauHeHudt A.M. BytiepoBa. YriepoaHblii CKeJIET OpraHnYeCcKon
MOJIEKYJIbl. KpaTHOCTh XMMHYECKOW CBSI3U. 3aBUCUMOCTh CBOWCTB BEHIECTB OT
XUMHUYECKOTO CTpoeHus: Mousiekyn. WM3omepuss u  uszomepsl. [loHsitue o
dbyHkuMoHanpHOM  Tpynme.  [IpuHIunel  KjJaccuUKaUU — OPTaHUYECKUX
coenuHeHui. CucTemMaTH4ecKas MEXIyHapoJHasi HOMEHKJIaTypa W TPUHIIUIBI
oOpa3oBaHUsl Ha3BaHUM OPraHMYECKUX CoeAUHEHWH. Aukanbl. CmpoeHue
Moexkyivl memana. 1'OMOJIOTUYECKUU psif alkaHoB. ['omornorn. Homenkiarypa.
N3omepusi yriaepogHoOro ckenera. 3aKOHOMEPHOCTH HM3MEHEHHS (PU3NYECKUX
CBOMCTB. XHMMHYECKHE CBOWCTBAa (Ha NpUMEPE METaHAa W JTaHa): peaKkuu
3aMeleHus: (TaJIOTeHUPOBAHUE), JETHAPUPOBAHUS KaK CIIOCOOBI TMOTy4YeHUs
BOXKHEUIIMX COCIUHEHWN B OPraHUYECKOM CHHTe3e. ['opeHne meraHa Kak OJvH
U3 OCHOBHBIX HCTOYHHMKOB TEIUIa B MPOMBINUICHHOCTH W ObITy. Haxoxxnenue B
IPUPOJIE U MPUMEHEHHE ANKaHOB. [lonamue o yuknoarxkanax. Ankensl. Cmpoenue

7



MoneKkyabl dmunena. 1'omonornueckuii psax ankeHoB. Homenkmarypa. M3omepus
YTJIEPOJHOTO CKEJIETa W TOJIOKEHUS KPATHOW CBSI3W B MOJIEKyJe. XHMHUYECKHE
CBOICTBa (Ha MpUMeEpe STWICHA): PEaKIMH MNPUCOEAUHEHMs (TajJoreHUpOBaHUE,
2uopuposanue, TUIpATALUS, 2UOPO2AIOSEHUPOBAHUE) KaK CIIOCO0 TOIydYeHUs
(GYHKIMOHANBHBIX  MPOM3BOJHBIX  YIIIEBOAOPOAOB, ropeHusd. llomumepuszanus
ATUJIEHA KaK OCHOBHOE HAIpaBJIEHUE €ro MCHoJb30BaHuA. llonmdTuneH kak
KPYIHOTOHHQKHBI ~ NPOAYKT  XHMHYECKOTrO  Mpou3BoJCTBA.  lIpuMeHeHue
ATWIECHA. ANKaaueHbl U Kaydykd. [loHaTHEe 00 anmkaaueHax Kak yrieBOJIOpOAaX C
JIBYMsI JBOMHBIMU CBs3siMu. [lonumepusanus nuBuHuna (OyragueHa-1,3) kak
croco0 TMOJydYeHUs CHUHTETUYECKOro Kayuyka. HaTypanbHbIi M CHHTETHYECKU
Kaydyku. Bynkanmszanus kaydyka. Pesuna. IIpumeHeHne kaydyka W pE3UHBI.
Anxunbel. Cmpoenue monekynvl ayemuiena. ['OMOJOTMYECKUI psi  AJIKUHOB.
Homenknatypa. M3oMepust yriepogHOTO CKEJNeTa M IMOJIOKEHHUS KPATHOW CBSI3H B
MoJIeKyse. XHMHUYECKHE CBOWMCTBa (HAa TMpuMepe aleTH/IeHA): peaKluu
MIPUCOETUHEHUS (rajoreHupoBaHUE, euopuposatue, TUApATALINS,
2UOPO2ANOceHUPOBAHUE) KaK CIOCOO  TOJYYeHHs TOJUMEPOB U JIPYTUX
MOJIE3HBIX MPOAYKTOB. ['OpeHue aleTuneHa Kak KICTOYHUK BBICOKOTEMIIEPATYPHOTO
IJIJAMEHU [JI1 CBapKu M pe3Ku MeTauioB. lIpumeHeHue anerusieHa. ApEHBI.
beH30om Kak MpeNCTaBUTENb  apOMATHYECKUX  YIieBOAOponoB. Cmpoenue
MoJleKynvl  beH3oa. XUMUYECKHE  CBOWCTBA:  pEaKUUMU  3aMEIICHUS
(raJoreHupoBaHHWE) Kak Croco0 TMOMY4YeHUs XHMHYECKHUX CPEACTB 3allUThl
pacTeHHil, MPUCOETUHEHUS (TUAPUPOBAHUE) KAK JTOKA3aTENbCTBO HEMPEIEIBHOIO
xapaktepa Oenzona. Peakuust ropenus. Ilpumenenue Oenzona. CHouprTel.
Knaccudukanusi, HOMEHKIATypa, M30MEpHUs CHUPTOB. MeETaHOJN M 3TaHOJ Kak
MpEACTaBUTENIU MPEICIbHBIX OJHOATOMHBIX CIUPTOB. XUMHUYECKUE CBOMCTBA (Ha
IpUMepe METAaHOJa U JTaHOJIAd): B3aUMOJICWCTBUE C HATpUEM Kak Crocod
YCTAHOBJIEHUSI HAJIMYUSA THUIPOKCOTPYIIIBI, PEAKIUS C TaJOr€HOBOJIOPOJAMHU Kak
CIoco0 TIOJIy4eHHUsS] PACTBOPUTENEH, JAeTuaparanus Kak CHoco0 MOoJydeHus
sTuieHa. Peakuusi ropeHus: COUPTHl KaK TOIUIMBO. lIpuMeHeHuWe MeTaHona u
sTraHona. DU3MOJIIOTMYECKOE JCHCTBHE METaHOJla W JTaHoJa Ha OpraHu3M
YeJIOBeKa. OJTWIIEHTJIMKOIb W TJHIEPUH Kak TMPEJICTABUTENIA MPEIETbHbIX
MHOT'0aTOMHBIX cUPTOB. KauecTBeHHass peakiusi Ha MHOTOATOMHBIE CIHPTHI H
€€ MPUMEHEHHE JUIsl PACIO3HABAHMS TJIMIIEPUHA B COCTaBE KOCMETUYECKHX
cpenctB. IlpakTueckoe NpPUMEHEHHE STWICHIVIMKONS W rulepuHa. DeHou.
Crpoenuie MoJekyibl (GeHona. Bzaumuoe enuanue amomos 6 molexyne genona.
Xumuueckue ceoticmea: 63aumooelicmeue ¢ Hampuem, SUOPOKCUOOM HAMPUs,
opomom. Ilpumenenue deHona.

Anpneruasl. Mertanane  (dbopmanbaeru) W dTaHadb  (aleTalbAETHI) Kak
NPEICTaBUTENN  TpeNeNbHbIX  ajdbAerujioB. KayecTBEHHblE  peaklMu  Ha
KapOOHUJIbHYIO Tpynmy (peakius «CepeOpsHOTO 3epKajia», B3aUMOJCUCTBHE C
runpokcuaoM menu (II) m wux npumeHeHuwe s OOHAPYKEHHUS MPENeTbHBIX
aNbACTUIOB B MPOMBIIIJIEHHBIX CTOYHBIX BOAAaX. TOKCHUYHOCTH aJIbIETHJIOB.
[Tpumenenune Qopmanbaeruaa u aneranbaernaa. KapoOoHOBbIE KUCIOTHI. YKCYCHAs
KHUCIIOTa KaK TMPEACTaBUTENbh NPEISIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XUMUYECKHE CBOWCTBA (HAa TMPUMEpPE YKCYCHOM KHCIOTBHI): pEaKkIuu C



METaJJIaMHU,  OCHOBHBIMM  OKCHUJIaMHU, OCHOBAaHMSIMU U  COJSIMH  Kak
MOATBEPKACHUE  CXOJICTBA C  HEOPraHMYECKMMM  Kuciaotamu. Peakuwns
sTepuPUKAIU  KaK Crmocod ModydeHUs ClOoXHBIX 3¢upoB. I[lpuMeHnenue
YKCYCHOM KHCIOTHI. [IpencTaBieHne o BRICIIMX KapOOHOBBIX KHcIIOTaX. CIOXKHBIE
a¢upsl U xkupbl. CroxkHbIe 3QUPHI KaK MPOIYKTHl B3aUMOICHCTBUS KapOOHOBBIX
KHUCIIOT co cupTamiu. [IpuMeHeHune cioxHbIX 3()UpPOB B MUIIEBON U mapdromepHOn
IPOMBIIUIEHHOCTH. JKHpbl Kak CIOXHBbIE d(UPBl TJIUIEpPUHA W BBICHIMX
KapOOHOBBIX  KHUCIIOT. PacTuTenbHble W KUBOTHBIE JKHUPBI, HMX COCTaB.
Pacrio3HaBaHWe pacTUTENBHBIX JKUPOB HAa OCHOBAHMHM WX HENPEIEIbHOIO
xapakrepa. llpumenenne xupoB. ['MApoONHU3 WM OMBUIEHHE >KHPOB KaK CIIOCO0
IIPOMBIIUIEHHOTO MOJIYYEHHsI COJIEH BBICHIMX KapOOHOBBIX KHCIOT. MbUIA Kak
COJIU BBICIIUX KApOOHOBBIX KHCJIOT. MOIOIIME CBOWCTBA MbLIA. YTJICBOJIBL
Knaccudukamus yriaeBonoB. Haxoxxaenue yrieBofoB B mpupoje. ['nmokosza kak
anpaeruocnupt. bpoxenue rimoko3sl. Caxaposa. [uopoaus caxaposwvl. Kpaxman
U 1EJUTION03a KaK OMOJIOTMYECKHE MOJUMEpPbl. XUMHYECKHE CBOWCTBA Kpaxmaia U
LEJUTIONIO3bl  (TUAPOJIN3, KAYeCTBEHHAs peaklus ¢ MOJAOM Ha Kpaxmal U ee
MpUMEHEHHE Il OOHapy»XeHUsl Kpaxmaia B MpojykTax mnuTanus). [IpuMeHeHue
U OuoJjiornyeckas poJib yrieBojoB. [loHATHe 00 MCKYCCTBEHHBIX BOJIOKHAaX Ha
npUMepe aleTaTHOrO BOJIOKHA. MneHTudukamuss opraHuYecKuX COEIMHEHUI.
l'enemuueckasn c643b MedHcOy KIACCAMU Op2AHUYEeCKUxX coeouneHuu. Turbl
XUMHAYECKUX PEAKIUN B OPraHUYECKON XUMUH.

AMuHOKUCTOTHI U Oenku. CocTaB U HOMEHKJIaTypa. AMHMHOKHCIOTHI Kak
am(poTepHble OpraHuyeckue coenuHeHus. llentuanas cBs3b. buonornueckoe
3HaYEHUE O-aMUHOKHUCIOT. (O0JacTh NPUMEHEHHUS aMUHOKHUCIOT. benku Kak
npupoanbie OuonosuMmepsl. CoctaB U cTpoeHHe OeaKoB. XMMHYECKHUE CBOWCTBA
OenkoB: ruaposin3, JeHarypauus. OOHapyxeHue O€lIKOB TpU  MOMOIIU
KaueCTBEHHBIX (1[BETHBIX) peakiuid. [IpeBpaiienuss OEIKOB MUIKM B OpraHU3ME.
buonorndeckue GyHKIIMN OCIKOB.

Teopernueckne ocHoBbl xumuu CrtpoeHue BemecTBa. COBpEMEHHas MOJEINb
CTpOEHHUs aroma. OJEKTpoHHas KoHdurypamus aroma. (OcHogHoe U
8030yoicoenHvle cocmosinusi amomog. Kinaccuukanus XUMHUYECKUX 3JIEMEHTOB
(s-, p-, d-snementsl). OCOOEHHOCTH CTPOCHUS DHEPTETUUYECKUX YPOBHEH aTOMOB
d-anemenrtoB. Ilepmommueckas cuUcCTeMa XUMHUYECKHX anementoB  J[.U.
MenneneeBa. @usnueckuid cMmbicn [lepuonnueckoro 3akona [[.M. Menneneena.
[Tpy4unHBI U1 3aKOHOMEPHOCTA U3MEHEHUS CBOWMCTB JJIEMEHTOB M HUX COCHUHECHUU
no mnepuojaM M Tpynmnam. OJEKTPOHHAs NpPHUpOJa XHUMHYECKOM  CBS3U.
DNEKTPOOTPUIIATEIbHOCTh. BHIIbI XMMUYECKOW CBA3M (KOBaJCHTHAs, WOHHAs,
MeTaJlTUYecKasi, BOJOPOJIHASA) U MEXaHU3MbI €€ 00pa3oBaHus. Kpucmaniuueckue
u amopgHvie eewecmea. Tunvl KpUCMANIUYECKUX peuiemox (amomHasi,
MONEKYIAPHAsL, UOHHAS, MEemAaiIuieckds). 3a8ucumocms Qu3UYecKux ceoucms
gewecmea om muna Kpucmaiuyeckou pewemxu. IIpudnHBI MHOT000pa3us
BEILECTB.

Xumudeckue peakuuud. ['OMOreHHble U TreTeporeHHnle peakuuu. CKOpoCTb
peakiiy, €€ 3aBUCHUMOCTb OT Pa3jIMYHbIX (HDaKTOPOB: MPHUPOIBLI PEarHpyIONTUX
BEILIECTB, KOHIEHTPAllMA pEAruPYIOIIUX BEIIECTB, TEMIIEPATYpPbl, IUIOMIAAH



pEaKUMOHHOW NOBEPXHOCTH, HAIWYMs KaTaiu3atopa. Ponb karanm3aTopoB B
IPUPOE U MPOMBIIUIEHHOM Mpou3BoicTBe. OOpaTUMOCTh peakiuii. XUMHUYECKOe
paBHOBECME M €ro CMEIIEHHWE TOoJl JACHCTBHEM pa3MyHbIX (HaKTOPOB
(KOHIIGHTpaIUsl PEareHTOB WIM MNPOAYKTOB PEaKIMH, JaBJICHUE, TEMIIEpaTypa)
JUIS. CO3JAaHUSl ONTHMAJIbHBIX YCIIOBUM IPOTEKAHUSI XUMHUYECKUX IMPOIECCOB.
Hucnepcuvie cucmemvi. Ilowamue o koanoudax (301u, eenu). Hcemunnole
pacmeopwl. Peakuium B pacTBOpax SJEKTPOJIMTOB. pH pacTBOpa Kak IMOKA3aTelb
KHACJIOTHOCTU cpefbl. ['maponus coneid. 3HaueHHWE THIPOiH3a B OMOJIOTHYECKUX
oOMeHHBIX nporneccax. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMU B MPUPO/IE,
IIPOM3BOJICTBEHHBIX  IpOLIECCax U JKA3HENESTEIbHOCTH OpraHU3MOB.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAIOB
TJIaBHBIX M TOOOYHBIX TOATrpymn (MeAb, >K€lIe30) U HEMETaulOB: BOAOPOJA,
KHCIIOpO/ia, TaJOreHoOB, cephl, a3oTa, gocdopa, yriaepoaa, kpemuus. Kopposus
METAJUIOB: BHUJABl KOPpPO3UM, CIOCOOBI 3alUThl METALUIOB OT KOPPO3HH.
Anexmponauz  pacmeopoé u  pacniagos. Ilpumenenue  onexmponruza 8
NPOMBIULIEHHOCU.

XuMus u Ku3Hb HaydHble METONBI MO3HAHUS B XUMUU. VICTOUHUKN XUMHUYECKOU
undopmaruu.  [lonck wHboOpManMu 1O  Ha3BaHUAM, HUIACHTHU(PUKATOPAM,
CTPYKTYpHbIM (hopMyniaM. MoJenupoBaHne XUMHUYECKUX IPOLIECCOB U SIBJICHUH,
XUMUYecKu aHanu3 Y cumme3 Kak METOAbl HAyYHOrO MO3HaHUA. XHUMHUS U
3nopoBbe. JlekapcTBa, (hepMEHThI, BUTAMHHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI.
[IpoGnemsbl, CBsI3aHHBIE C NMPUMEHEHUEM JIEKAPCTBEHHBIX IpenapartoB. BpeaHbie
NPUBBIYKH UM (DAKTOpBI, pa3pyllaloliyde 340poBbe (KypeHHe, ynorpedieHue
ankoroJisg, HapkomaHusi). PaunonansHoe nurtanue. [luwesvie dobasku. OcHogul
nuwegor xumuu. XUMHUS B TIOBCEAHEBHOW KU3HHU. MoloUMe M YHUCTAIINE
cpeactBa. Cpedcmea 60opbObl ¢ ObIMOBLIMU  HACEKOMBIMU.  pPenejlleHmbl,
uncekmuyuovl. CpencTBa JTUYHOW TUTHEHBI W KocMeTukH. [IpaBuna Ge3omacHoM
pa®oOThl C €AKUMH, TOPIOYMMHU M TOKCHYHBIMH BEILECTBAMH, CpPEICTBAMHU
ObITOBOM  XUMHH. XUMHSI W  CEIbCKOE XO34WCTBO. MuUHeEpalbHbIE U
opranndeckue ynoopenusi. CpeacTsa 3alliuThl pacTeHUH.

Xumuss U dHepretuka. [IpuponHble MCTOYHUKM yriaeBOAOpPOAoB. IIpuponHbii u
NOMYTHBIM HE(TSIHOW ras3bl, UX COCTaB W ucnoyib3oBaHue. CocrtaB HePpTH U ee
nepepaborka.  Hedrenmpomykrel.  OxraHoBoe  uucio  OeHszuHa. OxpaHa
OKpyXarolle  cpeapl  npu  HedremepepabOTKe U TPaHCHOPTHPOBKE
HEPTENPOAYKTOB.  AJBTEPHATUBHBIE  HCTOYHHMKM  DHEPrHUH.  XHUMHS B
ctpoutenbcrBe.  Llement. beron. [lombop onTUManbHBIX  CTPOMUTENBHBIX
MaTepUaJOB B TMPAKTUYECKOM JEATEIBHOCTH YeJNOoBeKa. XUMHUA M DIKOJOTHS.
XHAMHYECKOE 3arpsi3HEHHE OKpYyXkKarouleil cpenbl U ero nocieAcTBus. OxpaHa
ruapocdepsl, ToUBbI, aTMOChepshl, (IOPHI U (PayHBI OT XUMUYECKOTO 3aTrPS3HEHHUS.
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