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BaXHOE MECTO B IO3HAHUU 3aKOHOB MPHUPOJbI, (POPMUPOBAHMU HAYYHOM KapTHHBI MHPA,
XUMHUYECKOH TPaMOTHOCTH, HEOOXOTUMOW /Jisi MOBCEAHEBHOW J>KM3HM, HABBIKOB 370POBOTO H
0e30MacHOro JJi 4YelloBeKa U OKpYXalolleil ero cpeasl oOpa3a *HU3HHU, a TaKKe B BOCIIMTAHUU
HKOJIOTHYECKON KyJIbTYpHl, (OPMUPOBAHMM COOCTBEHHOW TMO3UIMHM IO OTHOIICHUIO K
XUMHUYECKOH HHPOpMAIUH, TOTy4aeMOi U3 pa3HbIX HCTOYHUKOB.

VYcneuHocTh M3ydeHUs y4eOHOro IpeaMeTa CBs3aHa C OBJIQJACHHWEM OCHOBHBIMHU
MNOHATUSIMM XUMHH, HAay4YHbIMH (PakTamu, 3aKOHAMHU, TEOPHUSIMH, NMPUMEHEHHEM IOJIY4YE€HHBIX
3HAHUM IPU PEUICHUU MPAKTUYECKHUX 3a/1ay.

B cootBercTtBum ¢ ®I'OC COO xumus nzydaeTcsi Ha 6a30BOM M YIITyOJICHHOM YPOBHSIX.

W3yuenne xumMuum Ha 0a30BOM YpOBHE OpHEHTUPOBAHO Ha oOecreyeHue
00111600pa30BaTEIbHON U OOMIEKYITYPHON MTOATOTOBKH BBITYCKHHKOB.

Conepxanne 0a30BOro Kypca IO3BOJIICT PACKPHITh BEIyLIHME HICH U OTICIIbHBIC
MOJIO’KEHHUS, Ba)XKHbIE B II03HABATEIHLHOM M MHPOBO33PEHUECKOM OTHOILIECHUH: 3aBUCHUMOCTH
CBOWCTB BEIECTB OT COCTaBa W CTPOCHHUS; OOYCIOBICHHOCTb IPUMEHEHHS BEUIECTB HX
CBOMCTBaMM; MaTepUalbHOE E€IUHCTBO HEOPraHMYECKMX W  OpPraHMYeCKHX BEIIECTB;
BO3pacTaollas posib XMMHUU B CO3JaHUM HOBBIX JIEKAPCTB U MATEPHAJIOB, B 3KOHOMHUH CBIPbS,
OXpaHE OKPYKAIOLIEH CPEeIbl.

W3yuenne XxuMHuM Ha YriIyOJIEHHOM YpOBHE IpEAIojaraeT MOJHOE OCBOEHHE 0a30BOTrO
Kypca U BKIIIOUAET pacUIMpeHre MPeIMETHBIX Pe3ylIbTaToOB U COJEPKaHUs, OpPUEHTUPOBAHHOE Ha
MOJTOTOBKY K MOCJENyIoNEeMy MpohecCHOHATIbHOMY 00pa30BaHNIO; pa3BUTHE UHIMBHUYaTbHBIX
CIOCOOHOCTEHN 00yYaromuxcs myTeM OoJiee TiyO0O0KOro, 4eM 3TO MpeaycMaTpuBaceTcs: 0a30BBIM
KypCcOM, OCBOEHHS OCHOB HAayK, CUCTEMATHUYECKHUX 3HAHWN; YMEHHUE NPHUMEHSTHh IOJy4EHHBIE
3HAHUA [UIsl pelleHMs] NMPAKTUYECKUX M Yy4eOHO-HCCIIEeOBAaTeNbCKUX 3a/ad B H3MEHEHHOM,
HECTaH/IAapTHOM CHUTYalluu; yMEHHE CHCTeMAaTH3HpOBaTh M 0000IIaTh MOJyYeHHbIE 3HAHUS.
Wzydenne mnpenmera Ha YriyOJI€HHOM YpPOBHE IO3BOJIAET CHOPMHUPOBATH y OOyYaromIUXCS
YMEHHME aHaJU3UpOoBaTh, IMPOTHO3HPOBATh U OLEHHUBATh C TMO3UIUU  DKOJIOTUYECKOM
0€30I1aCHOCTH TOCIIEACTBUS OBITOBOM M MPON3BOACTBEHHON AEATEIHHOCTH YEJIOBEKA, CBA3aHHOM
C MOJy4YeHUEeM, IPUMEHEHHEM U NepepabOoTKOM BEIIECTB.

Wzyuenune npeamera «XuUMHsS» B 4YacTH (OPMHUPOBAHHUA y OOYYAIOIIUXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHUS OOIIEHAyYHBIX METOJOB TO3HAHMS, a TakXKe MPAKTHYECKOTro
NPUMEHEHHs HAayYHBIX 3HaHUI OCHOBAHO HA MEXIIPEIMETHBIX CBS3SX C MpeaMeTaMu oOiacTen
€CTECTBEHHbIX, MATEMaTHUYECKUX U TYMAHUTAPHBIX HAYK.

PaGouas mporpamma y4eObHOTO TpeaMeTa «XUMUs» COCTaBJIEHA HA OCHOBE MOJYJIBHOTO
MPUHIINIIA TTOCTPOEHUsI yueOHOTro MaTepuala, He ONpeleiseT KOJIMYECTBO YacOB Ha M3YyUEHHE
y4eOHOT0 MpeaMeTa M KJIacChl, B KOTOPBIX MPEAMET MOXET u3ydarbesi. KypcuBOM B MpHUMEPHBIX
yu4eOHBIX MpOorpaMMax BBIJIEICHBI AJIEMEHTHI COJEpXKaHHUsS, OTHOCSIIMECS K pe3yibTaTam,
KOTOPBIM 00YYAOIINECs «IIOTYy9aT BOZMOKHOCTh HAYIUTHCSI».

PaGouas mporpamma y4HTHIBa€T BO3MOXKHOCTb IOJyY€HUS! 3HAHUN B TOM YHUCIE Yepes
IPAKTUYECKYIO AEATEIbHOCTh. B mporpamme conep)XKUTcs NpUMEPHBIN MEPEYeHb NPAKTUUYECKUX
pabor.

ba3oBblil ypoBeHb

OCHOBBI OpPraHu4ecKoOi XUMHHI

IlosiBieHne M pa3BUTHE OPraHMYECKOM XMMHM Kak Haykd. IIpeamer opraHudeckoin
XUMHUHU. MecTO U 3HaYeHHE OPraHU4eCKON XMMHH B CUCTEME €CTECTBEHHBIX HayK.

XUMHYECKOE CTPOEHUE KakK IMOPSAJOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIJIaCHO MX
BaJICHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPHUM XMMHYECKOIO CTPOCHHMS OPraHM4eCKUX
coequHeHuil A.M. bytnepoBa. YriaepoaHbIl CKeleT OpraHMuYecKod Mosekyisl. KpaTHocTs



XUMUYECKOU CBSI3U. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XHWMHUYECKOTO CTPOEHHUS MOJEKYI.
N3omepus u um3omepsl. [lonstue o ¢yHKMoOHANBHOW rpymme. [IpuHIMNBE Kiaccudukanumn
OpraHMYecKUX coenuHeHuil. Cucremarnyeckass MEXIYHAapOJIHas HOMEHKJIATypa W MPUHIIUIIBI
00pa3zoBaHMs HA3BaHUI OPTraHUYECKUX COCTUHECHUM.

Anxanbl. Cmpoenue monexynvl memarna. I'oMonorndeckuil psia ankaHoB. ['omosorn.
Homenknarypa. M3omepusi yriiepoaHoro ckesnera. 3aKOHOMEPHOCTH HM3MEHEHUS (PU3UUECKHX
CBOMCTB. XMMHUYECKHE CBONCTBAa (Ha IpPUMEpPE METaHAa M JTaHa). pPEAKLUH 3aMeILEHUs
(rajoreHUpoOBaHUE), JIETHAPUPOBAHUSA KaK CIIOCOOBI TOJYYCHHs] BAKHEUIINX COCTUHECHUNA B
OpraHMYECKOM CHHTe3€. ['opeHue MeTraHa Kak OJMH K3 OCHOBHBIX HCTOYHHMKOB TeIUla B
IMPOMBINUIEHHOCTH U ObITy. HaxokneHue B mpupoie U IpUMEHEHUE ajakaHoB. [lowamue o
YUKTIOANKAHAX.

Ankenbl. Cmpoenue  Monekynrol  omuneHd. ['OMOJOTMYECKHWA  PSAJ  AJIKEHOB.
Homenknarypa. M3oMepust yriiepogHoro Ckeiera W IIOJIOKEHHUS KPAaTHOW CBSI3M B MOJIEKYIIE.
XUMHYECKUE CBOMCTBA (HA MPUMEpPE ATUIICHA): PEaKIMU MPUCOCAUHEHUs (rajoreHupoBaHUE,
euopuposanue, TUAPATALUS, 2UOPO2AI02eHUPO8aHUe) KaK CIIOCO0 MoNydyeHHs (QyHKIIMOHAIBHBIX
MIPOU3BOJHBIX YIJIEBOJOPOIOB, TopeHus. [lonnMepusanus 3THIIEHa KaKk OCHOBHOE HAaIlpaBJICHUE
ero ucnojb3oBaHus. [loaudTHIEH Kak  KPYNHOTOHHAXKHBIM  MPOAYKT  XUMHUYECKOTO
npou3BoACTBa. [[pumenenue aTuieHa.

Ankanuensl u kKayuyku. [loHsTHe 00 ankagueHax Kak VIrJIeBOJOPOAAaX C JBYMS
IBOWHBIMU CBsi3siMU. [lomumepusanms nuBuHMWIA (OyTagueHa-1,3) kak crnoco0 MOTydeHUs
CUHTETUYECKOro Kaydyka. HarypaJlbHblli 1 CHHTETHYECKU KaydyKd. BylkaHu3anus Kaydyka.
Pe3una. [IpumeHeHne kaydyKa U pe3uHBI.

Anxunbl. Cmpoenue monekynvl ayemunena. 1'OMOJIOTMYECKUN psAl  AJIKHUHOB.
Homenknarypa. M3omepus yriaepolHOro ckejaeTa M IMOJ0KEHUS KPAaTHOW CBSI3M B MOJIEKYIJIE.
XrMHYecKue CBOWCTBA (Ha MpUMEPE alleTUIIEHA): peaklUi IPUCOEANHEHNUs (TallOreHUpOBaHUE,
euopuposanue, TUApATALUS, 2UOPO2ANO2eHUPO8aHUe) KaK Croco0 MOJydeHHs IMOJMMEPOB U
JIPYTUX TOJE3HbIX MPOAYKTOB. ['OpeHue aleTuieHa Kak HMCTOYHHMK BBICOKOTEMIIEPATYPHOTO
IJIAMEHU I CBapKU U PEe3KU METAJIOB. [I[puMeHenue aneTuieHa.

Apenbl. beH3on kak mpencTaBUTENb apOMAaTHYECKUX YIIIEBOAOpPOAOB. Cmpoenue
Monekynivl Oen3ona. XUMUYECKHE CBOWCTBA: PEAKIMH 3aMeIIeHHsl (TajJoreHHpoBaHUE) Kak
Croco0 MOoNy4eHUs XUMHUYECKHX CPEJICTB 3allUThl PACTCHUM, MPUCOCTUHECHHS (TUIPUPOBAHHE)
KaK JI0Ka3aTeJbCTBO HEMpelenbHOro Xxapakrtepa OeH3ona. Peakinus ropenus. I[lpumenenue
OeH3ona.

Cruptel. Kiaccudukanus, HOMEHKIATypa, U30MEepUsi CIUPTOB. METaHONI U 3TAaHOJ Kak
NPEACTABUTENMN MPEAEIbHBIX OJAHOATOMHBIX CIHUPTOB. XUMHUYECKHE CBOWMCTBA (Ha MpUMEpe
METaHoJa M JTaHOJ]a): B3aUMOACHMCTBHE C HATPUEM KaK CHOCO0 YCTAHOBJICHHUS HaIUUUs
TUAPOKCOTPYIIIBI, PEAKIUs C TaloreHOBOAOPOJAMH KakK CIIOCOO0 TONYy4YeHHUS PAacTBOPUTENICH,
JIeruaparanus Kak croco0 MoJydeHHsl STuieHa. Peakuus TOpeHHs: CHUPTBHl Kak TOIUIUBO.
[Ipumenenne Meranosa u 3TaHona. POU3HOJIOTMYECKOE [ECHCTBHE METAHOJNA WM JTaHOJA Ha
OpraHM3M 4YeJOBEKa. OTWJIECHIVIMKOJIb W TJWMLEPUH KakK MPEACTABUTEIN IMPENeTIbHBIX
MHOT'0AaTOMHBIX criupToB. KauecTBeHHast peakiusi HA MHOTOATOMHbBIE CIIUPTHI U €€ IPUMEHEHUE
JUISl PaClIO3HABAHMS TJIMLIEPUHA B COCTABE KOCMETUUYECKHUX cpeAcCTB. [IpakTnueckoe npuMeHeHne
STUJICHTIIUKOJIS U TJIMLEpUHA.

®enon. CtpoeHune Monekyisl heHona. Bzaumuoe erusHue amomos 8 monexyie geHona.
Xumuueckue ceoucmea: 63aumooelicmeue ¢ HaAmpuem, 2UOPOKCUOOM HAMPUs, OPOMOM.
[Ipumenenue denomna.

Anpaeruasl. Merananb (hopManabAeTUa) U dTaHATb (AlleTABJCTU) KaK MPEACTaBUTEIN
IpelenbHbIX albAeruaoB. KauecTBeHHblE peakluu Ha KapOOHWIbHYIO Tpymmy (peaxkius
«cepeOpsHOro 3epKaia», B3aumojeicTBue ¢ ruapokcunom meau (II) m ux mpumeHenwe ams
OoOHapyXeHHs] TPEIeNbHBIX albJETHI0B B IMPOMBIIIICHHBIX CTOYHBIX BoJax. TOKCHUYHOCTH
anpaeruioB. [IpuMenenue Gopmanbaernia u aneraibaeruia.



KapOoHoBble KHCIOTBI. YKCycHass KHCIOTa KakK IPEACTaBUTENIb IPEAebHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XMMHUYECKHUE CBOMCTBA (HAa IPUMEPE YKCYCHOM KHCIIOTHI):
peakiuu ¢ MeTaJllaMUd, OCHOBHBIMH OKCHIaMHU, OCHOBAHHMSIMU U COJIIMH KakK MOJTBEPKIACHUE
CXOJICTBA C HEOPraHMYECKUMHU KHcIoTaMu. Peakuus sTepudukanuu Kak croco0 MoJydyeHus
CJIOKHBIX 3¢upoB. [IpuMenenne ykcycHoi kucioTel. [IpencraBieHue o BBICHIMX KapOOHOBBIX
KHCJIOTaX.

Cnoxuble 3¢upbl ¥ kupbl. CrnoxHble 3QUPbl KaK TMPOIYKTHl B3aUMOJCHCTBHS
KapOOHOBBIX KHCIIOT CO ciupTaMHu. [I[puMeHeHue CI0KHBIX 3(DUPOB B MUIIEBON U MapHrOMEpHOM
MPOMBINIICHHOCTH. JKHUPBI KaK CIIOXHBIE d(PUPHI TIUIEPUHA U BBICIIUX KapOOHOBBIX KHCIOT.
PacturenbHble W JKMBOTHBIE XUPBI, UX COCTaB. Pacno3HaBaHHME pACTUTENBHBIX >XKHPOB Ha
OCHOBaHMHU HX HENpelenbHOro xapakrtepa. [IpumeHeHue >kxupoB. I'maposnn3 wiaM OMbUIEHHE
KUPOB KaK CIIOCOO MPOMBIIUIEHHOTO MOJXYYeHHs COJIel BBICIINX KapOOHOBBIX KHUCIOT. MbLT4
KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT. MoOIoIIe CBOMCTBA MBLIA.

VYrneonbl. Kimaccudukanus yrineBogoB. Haxoxxnenue yrieBogoB B mpupoze. ['moko3a
Kak anpaeruaocnupt. bpoxkenue rmoko3sl. Caxaposa. [udpoaus caxaposvl. Kpaxman u
LEJUTI0N03a KaK OHOJOrHYecKHe MoJauMepbl. XUMHUECKUE CBOMCTBA Kpaxmayia M IIeJITH0JI03bI
(TUApOM3, KAaUeCTBEHHAsl PEaKIMsl C MOJA0M Ha Kpaxmall U ee IpUMEHEHHe i OOHapyKeHUs
Kpaxmalia B poJykTax nutanus). [I[pumenenue u 6uonorndeckas poib yrieBoos. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX Ha PUMEPE all€TaTHOI'O BOJIOKHA.

WNnentudukanusi opraHudeckux COeIuHEHUH. [enemuueckasn c6a3b MedHcoy Kiaccamu
opeanuyeckux coeounenui. THTIBI XUMUYECKUX PEaKIMil B OpraHNnYeCKONH XUMHH.

AMUHOKHCHOTH U Oenku. CocTaB U HOMEHKJIATypa. AMUHOKHUCIOTHI Kak amM(oOTepHbIe
opraHuueckue coeauHeHus. IlenTuaHas cBsA3b. buosornueckoe 3HAYEHUE O-aMHUHOKHCIIOT.
O6nactu npuMeHeHus: aMUHOKHCIOT. benku kak npupoHsie 6nononuMepsl. CoCTaB U CTPOCHUE
06enkoB. XUMHYECKUE CBOMCTBA OCNKOB: TMAPONIN3, AeHaTypauus. OOHapykeHHe OENKOB Ipu
MOMOIIM KAaueCTBEHHBIX (IIBETHBIX) peakmuii. [IpeBpareHuss OCIKOB MHINM B OpraHU3ME.
Buonornueckue pyHKInU OEIKOB.

Teopernyeckue 0CHOBbI XUMHHU

Crtpoenne BemiectBa. CoBpeMEHHasi MOJENIb CTPOEHUS aroMa. OJEKTPOHHAas
KoHurypauus aroma. OcHosHoe U 6030yacoeHHble cocmoanus amomos. Kiaccuduxanms
XUMUYECKHX OJJIEMEHTOB (S-, p-, d-ameMeHThl). OCOOEHHOCTH CTPOSHHSI SHEPreTHUYCCKUX
ypoBHell atoMoB d-anemeHTOB. Ilepuoguueckass cucrema xumudeckux siemeHtos [[.U.
MenneneeBa. @uszndeckuii cmbica Ilepmoamyeckoro 3akona .M. MenneneeBa. Ilpuunnbl 1
3aKOHOMEPHOCTH M3MEHEHUSl CBOMCTB 3JIEMEHTOB U MX COEAMHEHHUH 10 NEPUOAAM M IPYIIIaM.
DJIEKTpOHHAs TPUPOJA XUMHUECKOH CBS3U. ODJNEKTPOOTPUIATEIBHOCTh. BHABI XUMHUYECKOMN
CBSI3U (KOBAJIGHTHAas, MOHHAs, METANIM4YecKas, BOJAOPOAHAsA) U MEXaHH3MBbl €e OOpa30BaHMS.
Kpucmannuueckue u amopgueie eewecmea. Tunvl Kpucmauiudeckux peuiemox (amommuas,
MONEKYIAPHAA, UOHHASA, MEeMANIUdeckas). 3asucumocms Qu3uyecKux ceolcms eewecmed om
muna Kpucmaniuyeckou peuemxu. IIpuauHbl MHOr0OOpa3us BEIIECTB.

XuMuyeckue peakuu. I'omoreHHsle U rereporeHHble peakuu. CKOpocTh peakluu, ee
3aBHCHUMOCTh OT pa3UYHbIX (AKTOPOB: MPHUPOJABI PEArUPYIOLUIMX BEIIECTB, KOHILEHTPALUU
pearupyomux BELIECTB, TEMIEpPaTyphl, IUIOMIAAN PEaKUUOHHONW IOBEPXHOCTH, HaIWYMs
Karaju3aTopa. Poip KaTaan3aTopoB B MPUPOJIE U MPOMBIIIJIEHHOM MPou3BojicTBe. OOpaTUMOCTh
peakiuii. XMMHUYECKOE PaBHOBECHE M €ro CMEIICHUE IO JEHCTBHEM pa3IMyYHBIX (HaKTOpPOB
(KOHIEHTpaLMsl PEareHTOB WIM NPOAYKTOB PEAKIMM, AABJICHHE, TeMIeparypa) A CO3JAaHus
ONTUMAJIBHBIX YCJIOBUI MPOTEKAHUSI XUMUUYECKUX IPOLECCOB. ucnepcnvie cucmemvl. Ilonamue
0 Komnouoax (3onu, eenu). Mcmunmuvie pacmeopwi. Peakiuu B pacTBOpax dJIEKTPOJIUTOB. pH
pacTBOopa Kak II0Ka3aTelb KUCIOTHOCTH cpenbl. ['maponus cosell. 3HadeHHWE TUApPOJIM3Aa B
OMOJOrM4YecKuX OOMEHHBIX mporeccax. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIUU B
IPUPOJIE, MPOU3BOACTBEHHBIX MPOLECCAX U KUZHEACSITEIbHOCTH OpraHu3MOB. OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEUIECTB — METAJIJIOB IJIaBHBIX M MOOOYHBIX MOATPYIIII



(Menp, JKene30) W HEMETAJLIOB: BOJOPOJA, KHUCIOpOAA, TaJoreHOB, CEepbl, a3oTa, (ocdopa,
yriaepoaa, kpemHusi. Kopposust mMerayuioB: BUIbl KOPPO3WH, CHOCOOBI 3aIIMTHI METAUIOB OT
KOppo3uu. Onekmponuz  pacmeopogé u  pacniagos. llpumenenue  snekmpoausa 8
NPOMBIULIEHHOCTU.

XuMHSA U )KU3Hb

Hayunbie meroapl mo3HaHus B XUMUU. VcTouHMKK Xumuueckod wHopmarmu. [Touck
uH(pOpMallMK MO Ha3BaHUAM, UACHTU(UKATOpaM, CTPYKTYpHBIM GopMynaM. MopaenupoBaHue
XUMHUYECKHMX IPOLECCOB M SBICHUM, XuUMUUECKUli auaiu3 u cuHme3 KaK METOJbl HAy4HOIO
MTO3HAHMSL.

Xumus u 310poBbe. JlekapcTBa, GepMEHTHI, BATAMHHBI, TOPMOHBI, MUHEPATHHBIC BOJIBI.
[TpoGiieMsbl, cBsi3aHHBIE ¢ NMPUMEHEHHEM JIEKAPCTBEHHBIX MpernaparoB. BpeaHble MpHUBBIYKK U
dakTopbl, pa3pylialmue 37A0pOBbe (KypeHUe, YIOTPEOJICHHE Aallkorojisi, HapKOMAaHHUS).
PanmonansHoe niutanue. Iuwesvie 0obasku. OcHoBbl NUUEBOU XUMULL.

XuMUs B MOBCEAHEBHON *KU3HU. Moromue U uuctamme cpeacrsa. Cpedcmasa 6opbodvl ¢
ObLIMOBLIMU  HACEKOMbIMU:  peneileHmyl, uHcekmuyuosl. CpeAacTBa JTUYHOW TUTHEHBI U
kocMmeTHKH. [IpaBuna Ge3omacHOi pabOThl ¢ €KUMHU, TOPIOYNMHU U TOKCHYHBIMH BEIIECTBAMU,
CpeacTBaMU OBITOBOM XUMUHU.

XuMHS U CelbCKOoe X03s1iicTBO. MuHepayibHble U opraHuueckue ynoopenus. Cpenctsa
3alIUThl PACTCHUU.

Xumuss U dHepreruka. I[IpupoaHblE HMCTOYHHMKH YriIeBOAOpOoAOB. lIpuponHsii wu
MONYTHBIA HEPTAHON Ta3bl, UX COCTaB MU Hcmoib3oBaHue. CocrtaB HeTH W ee mepepadoTka.
Hedremponykrel. OkraHoBoe uwnciao OeHsmHa. OxpaHa OKpyXKalolmed cpeasl mpu
He(dremepepabOTKE W TPAHCIOPTHUPOBKE HEPTEHPOAYKTOB. AJBTEPHATUBHBIE HCTOYHUKH
SHEPIrUH.

Xumusi B crpoutenberBe. lLlement. beron. I[logbop oONTUMambHBIX CTPOUTEIBHBIX
MaTepHaJioB B MPAKTUYECKOHN AESITEIHbHOCTU YEIOBEKA.

XUMUS ¥ 3KOJIOTHS. XUMHYECKOE 3arpsi3HEHUE OKPY>KalOIIEe CPebl U €ro MOCIIEICTBUA.
Oxpana rugpocdepsl, T04BbI, aTMochepsl, (pIopbl U GayHbl OT XUMUYECKOTO 3arpsi3HEHHUS.
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