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Pabouas mporpamma o00611e00pa3oBaTeNbHON yu4eOHOM MUCHMIUIMHBI «XHMHS» TpeIHa3HauYeHa
JUIsL OCBOEHUSI OCHOBHOH mpodeccnoHanbHol oOpazoBatenbHOl mnporpammbl CIIO Ha 6a3e 0CHOBHOTO

o01rero oOpa3oBaHus C MOJIYYCHHUEM CPEIHET0 00IIero oOpa3oBaHms

PaGouast mnporpamma pa3paboTaHa B COOTBETCTBHM C: TpeOoBaHHsMU DenepaibHOrO
rOCy/apCTBEHHOTO0 00pa30BaTeIbHOr0 CTaHgapra cpeanero obmero obpazoanus (PIOC COO);
MPUMEPHOM OCHOBHOW 00pa3oBaTEeNbHON MpOrpaMMbl CpenHero oomero obpasoBanus (ogo0peHa
penieHrueM QeaeparbHOro yueOHO-METOIUYECKOr0 O0BEIUHEHUS 0 00IEeMy 00pa30BaHUIO; MPOTOKOI

ot 28 utons 2016 r. Ne 2/16-3).
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IosicHuTeNLHAA 3aNUCKA

[IporpamMma 001I€00pa30BATENFHON YYEOHOW ITUCHUIUIMHBI — «XUMHS» MpeIHa3HaueHa s
U3yYeHHUs] B TPOPECCHOHATBHBIX 00pA30BATEIBHBIX OPraHU3AIUAX, PEATH3YIONNX 00pa30BaTEIbHYIO
nporpaMMy CpeIHero oOmero o0Opa3oBaHUSI B IpeAeinax OCBOSHHS OCHOBHOH NpOoQecCHOHATHHOMN
obpazoBarensHoii mporpammbl CITO (OIIOIT CIIO) ma 6a3e OCHOBHOTO OOIIET0 OOpa3oOBaHHS MPU
MOJTrOTOBKE KBATHM(HIMPOBAHHBIX PA00OUYMX, CIYXKAIIUX U CIIEHUAINCTOB CPEAHETO 3BEHA.

PaGowass mnporpamma paspaboTaHa B COOTBETCTBHH C: TpeOoBanusmMu DenepansbHOTO
TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHgapTa cpeaHero obdmero oobpazoBanus (PI'OC COO);
MPUMEPHO OCHOBHOW 00pa30BaTeNbHON MPOrpaMMbI CpeaHEro ooOmero ooOpasoBaHus (ogoOpeHa
pemeHreM ¢enepaabHOro y4eOHO-METOAMYECKOT0 00BbEIUHEHUSI TI0 00IIeMy O0pa30BaHMIO; MPOTOKOI
ot 28 utons 2016 r. Ne 2/16-3).

B nporpamme coOmromaeTcsi  IPEEMCTBEHHOCTh ¢ (eliepalbHBIM  TOCYJapCTBCHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM OCHOBHOTO OOIIEro o0Opa3oBaHWsS; YYHUTHIBAIOTCS BO3PACTHBIE U
NICXOJIOTHYECKNE OCOOCHHOCTH CTY/ACHTOB, OOYYalOIIUXCS HAa CTYNEHH OCHOBHOTO OOIIETo

O6paSOBaHI/I$I, YUUTBIBAOTCA MCKIIPECAMETHBIC CBA3U.

O0mas xapakTepucTuKa y4e0HOro nmpeaMera.

XUMHs — 3TO HayKa O BEIIECTBAaX, MX COCTaBe M CTPOCHHMHU, CBOMCTBAaX M NPEBPAILCHHIX,
3HAYCHUY XUMHYECKUX BEIIECTB, MATEPUAJIOB H IIPOIIECCOB B IPAKTHYECKON JIESITEIIbHOCTH YEIOBEKa.

Coneprxanne o01ieo0pa3zoBaTeIbHON yueOHOM TUCIIMIUIMHBI « XUMUS» HAIIPABJICHO HAa YCBOEHUE
00YyYalOUIMMHUCST OCHOBHBIX TIOHSTHI, 3aKOHOB M TEOPUH XUMHH; OBJAJCHUE YMEHHUSIMH HaOIIOJaTh
XMMHUYECKHE SIBJICHUS, MPOBOAMTh XUMHYECKUH OSKCIEPUMEHT, IMPOM3BOJMTH pAacueThl Ha OCHOBE
XUMUYECKUX (POpPMYJT BEIIECTB U YPAaBHEHHMM XHMMHYECKHUX peakiuil. B mporecce m3ydeHUs XUMHH y
06yqaloumxcs[ Pa3BUBAIOTCA  IMO3HABATCJIBHBIC HWHTCPECBI W HMHTCIIICKTYAJIbHBIC CHOCO6HOCTI/I,
HOTPEOHOCTH B CAMOCTOSATEIILHOM NPHOOPETEHHsI 3HAHUH 110 XMMUHU B COOTBETCTBUHU C BO3SHHUKAIOIINMHU
KM3HEHHBIMH TPOOJIeMaMH, BOCIIUTBHIBACTCSI OEpPEeKHOE OTHOLICHUS K MPHUPOAE, MOHUMAaHUE 370POBOTO
o0pa3a jKu3HU, HEOOXOMMOCTH TPEIYIIPEKICHUS SBICHHH, HAHOCAIINX BPeJl 3A0POBBI0 M OKPYIKarOIIeH
cpene. OHM OCBaWBAlOT NMPHUEMBI TPAMOTHOTrO, OE30MIACHOTO HCIIOJIBH30BAHUS XUMHYECKHX BEIIECTB U
MaTepuaioB, IPUMEHSIEMbIX B OBITY, CEJILCKOM XO3SHCTBE M Ha MPOU3BOJCTBE. llpu cTpykTyprupoBaHuu
coiepkanus 00IIe00pa3oBaTeIbHONH YYEOHOH NTUCHUIUIMHBI sl TPO(ECCHOHANBHBIX 00pa30BaTeIbHBIX
OpraHu3aluii, peau3yIomuX 00pa3oBaTeIbHYI0 IPOrpaMMy CPEIHEro 00IIero 0Opa3oBaHus B Mpeaeax
ocsoenuss OIIOIT CIIO nHa 6a3e OCHOBHOrO o00mero oOpa3oBaHUS, YYHUTHIBANIACh OOBEKTHUBHAS

peabHOCTh — HEOONbIIOW O00bEM YacoB, OTMYIICHHBIX HAa H3yYE€HUE XUMHH M CTpEeMJICHHE



MaKCHMaJIbHO COOTBETCTBOBATH HJESAM pasBHBaroiiero ooydenus. [1oaTomy TeopeTHdecKre BOMPOCHI
MaKCHMaJIbHO CMEIICHBI K Hadaly U3YYeHHS TUCIUILIMHBL, C TEM YTOOBI MOCIEAYIOMUN (HaKTHISCKU
MaTepuai paccMaTpuBajCs Ha OCHOBE U3YYEHHBIX TEOPUH.

Peanuzanusi neAyKTUBHOTO MOAXOAAa K H3YYCHHIO XHMHH CIHOCOOCTBYET DPAa3BUTHIO TaKHX
JIOTUYECKHUX OMEpaluii MBIIUICHUS, KaK aHAIU3 U CUHTE3, 0000IICHNe W KOHKPETHU3AIlHsl, CPAaBHCHHE U
AHAJIOTHS, CUCTEMATH3AIMSI U KIIaCCUPUKALIUS U JIP.

N3ydyenne xumMuu B TpOGECCHOHATBHBIX O0Pa30BATEIBHBIX OPTraHMU3ANMSIX, PEATU3YIONINX
00pasoBaTeNbHYI0 MporpamMmy cpeaHero oodmiero odpaszopanust B npeaenax ocBoenus OITOIT CIIO na
0aze OCHOBHOTIO o0OIIEro oOpa3oBaHUsS, MMEET CBOM OCOOCHHOCTH B 3aBHUCHUMOCTH OT NpOdUis
po(hecCHOHALHOTO 00pa30BaHUsl. DTO BBIPAXKAETCS B COACPNKAHUHM OOYUYCHHS, KOJIHYECTBE YaCOB,
BBIJICTISIEMBIX HA M3YUYCHHUE OTICIBHBIX TEM IPOrPaMMBbI, TTyOMHE UX OCBOCHHUS O00YUYaIOIIUMHUCS, 00heMe
U XapakTepe MPaKTUUYEeCKUX 3aHATUH, BUAAX BHEAYTUTOPHONU CAMOCTOSTEIbHON pabOThI CTY/IEHTOB.

Nzyyenne oOieo0pa3oBaTenbHON yueOHOU AUCHUIIINHBI « XUMHUS» 3aBEPIIACTCS MOABEICHUEM
uToroB B gopme nuddepeHIupoBaHHOTO 3a4eTa B paMKax MPOMEKYTOYHOW aTTECTAllUU CTYICHTOB B

npouecce ocsoeHust OIIOII CIIO ¢ nosnyueHueM cpenHero oouiero oopa3oBaHusl.

H3yyenne XuMHUM HANIPABJICHO HA JOCTHKEHHE CJICYIOIIMX Lesei:

e (QopmupoBaHue y OOyyaromMXCs YMEHHs OICHHUBATh 3HAYMMOCTH XMMHUYECKOTO 3HAHHS IS
KK Or0 YEJIOBEKA;

e (opMupoBaHHE Yy 00y4YaIOIIUXCS LEIOCTHOTO MPEICTABICHNUSI O MUPE U POJIM XUMHH B CO3/aHUN
COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTHUHBI MHUPA; YMEHUSI OOBACHATH OOBEKTHI U MPOIECCHI
OKPY’KAIOIIEW NEHCTBUTEIBHOCTH: MPUPOAHON, COLMAIBHOM, KYJIBTYPHOU, TEXHUYECKON Cpelbl,
— HCIIOJNIB3YS VISl 3TOTO XMMUYECKHE 3HAHMUS,

® pa3BUTHE y 00YyYarOLUXCs YMEHHUH pa3nuyarh (pakThl U OLEHKH, CPABHUBATH OLIEHOYHBIE BBIBOJIBI,
BUJETb HX CBA3b C KPUTEPUSAMHU OLEHOK U CBS3b KPUTEPUEB C ONPEICIIEHHON CUCTEMOM
LEHHOCTEH, GOpMYIHPOBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIMIO;

e qpuobpereHre OOydYalOIIMMHUCA  ONBITa  Pa3HOOOpa3HOM  AESITENBbHOCTH, TO3HAHUA U
CaMOIIO3HAHUS; KJIFOUYEBBIX HABBIKOB, HMEIOIMX YHUBEPCAIILHOE 3HAYECHHE JUUIS PAa3JIUYHbIX BHIOB
JeSITEIbHOCTH (HaBBIKOB pEIlIeHUs MpobiieM, MPUHATHS pElIeHUH, TOUCKa, aHajau3a U 00paboTKu
nH(pOopMalii, KOMMYHHUKATUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUI, COTPYTHUYECTBA, O€30IaCHOTO

06paH_[CHI/I$I C BeIllECTBaMH B IIOBCEIHEBHOMN )KI/IBHI/I).



MecTo y4eOHOI TMCUUIIMHBI B Y4eOHOM IUIaHe
[Ipn peanuzanmm coaepkaHus o0O0ME00pa30BaTEIbHOW YUE€OHOM TUCHUIIIMHBI «XUMHS» B
npeaenax ocBoeHus oopazoparenpHoro rukiaa OITOIT CITO (ITIKPC, TITICC3) na 6a3e OCHOBHOTO
o0miero o0pa3oBaHus ¢ MOJYYCHHEM CPEIHEro oOIero oopa3oBaHusi MaKCUMalIbHAs y4ueOHasi Harpys3ka
CTYJICHTOB COCTAaBIISICT:
no nipodeccusim CITO Texamueckoro mpodwmnst — 133 yaca. 3 Hux — ayauropHas (o0s3aTenbHas)

Harpyska oOydJaroniuxcs, BKJItoJas npakTuaeckue padorsl — 133 yaca.

HJIaHI/IpyeMl)Ie PE3YJIbTATHI U3YICHUA KypCa XUMHNH

OcBoenue conepkaHus yaeOHON TUCHMITIIMHBI « XUMHUA», 00€CIIeUnBaeT JOCTHKEHUE CTYIeHTaMU
CIIELYIOIINX PE3yIbTATOB:

*  JMYHOCTHBIX:
—— YyBCTBO I'OPAOCTH U YBAXKECHUS K UICTOPUH U JOCTHKEHHUSM OTEUECTBEHHOM XMMUYECKON HAYKH;
XMMHUYECKH IPaMOTHOE MOBEJICHHE B MPO(ECCUOHANBHOM AeSATEIbHOCTH U B OBITY ITPHU 0OpAILEHUH C
XUMHUYECKHMHU BEIIECTBAMU, MaTEPUAIAMH U IIPOLECCAMU;
—— TOTOBHOCTB K MTPOAOJDKEHHIO 00pa30BaHuUs M MOBBIIICHUS KBATH(PHUKAINN B N30paHHOMH
npodecCHOHATBHOM 1eATETbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKUX KOMIIETEHLIUH B 3TOM;
—— YMEHHE HUCII0NIb30BaTh JTOCTHKEHUS COBPEMEHHON XMMHUYECKON HAYKH U XMMHYECKHUX TEXHOJIOTUI
JUTSL TIOBBIIIIEHUS] COOCTBEHHOTO HHTEIUICKTYaIBHOTO Pa3BUTHS B BRIOPAHHOM MPOdecCHOHAIBHON
JIeATEIbHOCTH;

*  MeETalpeIMETHBIX:
—— UCIOJIB30BaHUE PA3JIMYHBIX BUJOB [I03HABATEIBLHOMN NAEATEIIBHOCTU U OCHOBHBIX MHTEIUIEKTYAJIbHBIX
ornepanuil (MOCTaHOBKH 3a/1a4uu, (OpMYIMpOBAaHUS TUIIOTE3, aHATIN3a U CUHTE3a, CPABHEHUSI, 0000111eHuS,
CUCTEMAaTH3alllH, BBISIBJICHUS IPUYMHHO-CIIEACTBEHHBIX CBSI3€H, TOMCKa aHAJIOTOB, (POPMYJIUPOBAHUS
BBIBOJIOB)/1JIs pEILIEHUS IOCTABICHHOM 3a/1aun, MPUMEHEHUE OCHOBHBIX METO/I0B MTO3HAHHUS
(HaO0IeHN S, HAYYHOTO SKCIIEPUMEHTA) JIIsl U3YUEHUs Pa3IMUYHBIX CTOPOH XUMHUYECKHX OOBEKTOB U
IPOILIECCOB, C KOTOPBIMU BO3HUKAET HEOOXOAUMOCTh CTAJIKUBAThCS B IPOQECCUOHATIBHOM cepe;
—— HCIIOJIb30BaHKE Pa3IMUHbIX UCTOYHUKOB JIJIS MOJTYUYEHHS] XUMUYECKON HH(OpMallii, YMEHUE OLIEHUTh
€€ JOCTOBEPHOCTb JUISL JOCTHXKEHUS! XOPOIINX Pe3yJIbTaTOB B MpodecCHOHATIBHOM chepe;

* IpEAMETHBIX:
— c(hopMHPOBAHHOCTH MPEJICTABICHUI O MECTE€ XMMHH B COBPEMEHHOIN HayYHON KapTHHE MUPA;
MOHMMAaHUE POJIH XUMHUH B (OPMUPOBAHUU KPYro3opa U GyHKIHOHATBHON IPaMOTHOCTH YeJIOBeKa /st

pCHICHUSA NPAKTUYCCKUX 3a4aY;



—— BJIaJICHUE OCHOBOIIOJIATAIOLIIMMHA XUMUYECKUMU IMOHITUSMH, TEOPUSIMHU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE NOJIb30BAHUE XUMHUUYECKON TEPMUHOJIOTHUEN U CUMBOJIMKOM;

—— BJIaJICHHE OCHOBHBIMH METOJIaMH HAYYHOTO TTO3HAHUS, UCIIOIh3YEMBIMU B XMMHUH: HAOIIOICHUEM,
OTMCaHuEM, U3MEPEHUEM, YKCIIEPUMEHTOM; YMEHHE 00padaThiBaTh, OOBICHATH PE3YyJIbTaThI
MIPOBEJICHHBIX OMBITOB U JIeJaTh BHIBOIBI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSITH METO/IbI TIO3HAHHUSI ITPU
pELICHUH TPAKTHYECKUX 3a/1a4;

— c(hopMHPOBAHHOCTH YMEHHUS JaBATh KOJIMYECTBCHHBIC OLIEHKH U TPOU3BOIUTH PACUETHI 110
XUMHUYECKUM (POopMyJsiaM B YPaBHCHHUSIM;

—— BJIQJICHHUE MPABWJIAMH TEXHUKH 0€30TIaCHOCTH MPHU UCIOJIb30BAaHUU XHMHYECKUX BEIICCTB;

— copmupoBaHHOCTH COOCTBEHHOM MO3UIIMU IO OTHOIICHHUIO K XUMUYECKOW HH(OpMAaILInH,

HOquaeMOﬁ M3 pasHbIX HICTOYHHKOB.

BeinmycKkHUK Ha 0230BOM YPOBHE IOJIYYHT BO3MOKHOCTD HAYYHThCH:
* Ha3bIBATh: U3YUYCHHBIEC BEIIECTBA 110 TPUBUAIIBHON MJIM MEKIYHAPOIHON HOMEHKIIATYPE;
* OmnpeleJsATh: BAJICHTHOCTh U CTEIEHb OKUCICHUS XUMHUYECKHMX DJIEMEHTOB, THUIl XMMHUYECKON CBSI3HU B
COCIMHEHUAX, 3aps MOHA, XapakTep Cpelbl B BOJIHBIX pacTBOpaX HEOPIaHUYECKUX M OPraHUYECKHX
COCIMHEHUH, OKHUCIUTENb U BOCCTAHOBUTENb, IPUHAMIEKHOCTh BELIECTB K pPAa3HbIM KjlaccaM
HEOPraHWYECKUX U OPraHU4YECKUX COCNHECHUN;
* XapaKTepPH30BaTh: 3JIEMEHTHl MAJIBIX IIEPUOJOB IO UX IONokeHUIo B llepunoanueckon cucreme .M.
MennieneeBa; o0muMe XUMHMYECKHME CBOMCTBa  METAlJIOB, HEMETAIJIOB, OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX W OpPraHUYECKUX COCIUHEHHUH; CTPOCHHUE M XHUMHUYECKHE CBOMCTBA W3YYEHHBIX
HEOPraHWYECKHUX U OPraHU4YEeCKUX COCMHEHNN;
* 00BACHATDH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS, IPUPOY XUMUUYECKOU CBSI3U
(MOHHOH KOBaJICHTHOM, METAJIIMUECKON U BOJOPOAHOI), 3aBUCUMOCTh CKOPOCTH XMUMHUYECKOH peakiuu 1
HOJIOKEHUE XUMUYECKOTO PaBHOBECHS OT pa3IMYHbIX (DaKTOPOB;
* BBINOJHATL XUMHMYECKHMH JKCIEPUMEHT: IO pAaCIO3HABAHUIO BAKHEWUIINX HEOPTraHWYECKHX U
OpPraHNYECKHUX COECTMHEHUM;
* NPOBOAMTBL: CAaMOCTOSTENBHBIA MOMCK XMMHUYECKOH HH(pOpMalMU C MCIOJIb30BAaHHEM pa3IMYHBIX
UCTOYHUKOB (HAYYHO-TIONMYJISIPHBIX W3JaHUN, KOMIBIOTEpHBIX 0a3 HaHHBIX, pecypcoB MHTepHeTa);
MCIIOJIb30BaTh KOMIMbBIOTEPHbIE TEXHOJIOTHH JIsl 00pabOTKU U Mepefadyn XUMUYecKol nHpopManuu u ee
MPEJICTaBICHUS B Pa3INYHbIX (OpMax;
* CBA3BIBATH: U3YUYCHHBIH MaTepHall co CBOEH NMpo(ecCHOHANBHOM NesTeIbHOCTbIO;

¢ pemiaTb: paCuUCTHBIC 3aa4r 110 XUMHUYCCKUM (I)OpMYJ'IaM " YPABHCHUAM,



* HCHOJIB30BATHL NPHOOPETEHHbIE 3HAHWUS M YMEHHMS B MNPAKTHYECKON JeATEeJbHOCTH H
MOBCEHEBHOM KM3HM: 1151 OOBACHEHHUS] XMMUYECKHX SIBICHUH, TPOUCXOAIIUX B IPUPOAE, ObITY U Ha
IIPOU3BOJCTBE; OIPEIEICHUS BO3MOXKHOCTH IIPOTEKAaHUS XUMHUYECKHX IIPEBpAICHUHA B Ppa3IU4HBIX
YCIIOBUSX M OLIEHKM MX IOCIEACTBHH; DKOJOTMYECKH I'PAMOTHOIO INOBEACHHS B OKPYXKAlOIIEH Cpene;
OLICHKHM BJIMSHUS XUMUYECKOTO 3arpsi3HEHUs OKpY)Kalollleld Cpelbl Ha OpPraHu3M 4YelIOBEKa M Jpyrue
KHUBBIC OpPraHM3Mbl; O€30MacHOr0 OOpalieHus € TOPIOYMMHU M TOKCHUYHBIMH BEIIECTBAMH U
7a00paTOpHBIM 000pYIOBaHHEM; IMPUTOTOBIICHHUS PACTBOPOB 33JaHHOW KOHIICHTPALMU B OBITY M Ha
IPOM3BOJICTBE; KPUTHUECKOW OLEHKH JOCTOBEPHOCTH XMMMYECKOH HH(OpMaIM, MOCTyHaroIend u3
pa3HbIX UCTOYHHUKOB.

BbinyckHuK Ha 0230BOM yPOBHE J10JI’KEH 3HATh:

* BaKHeiillMe XMMHYECKHe TOHSITHS: BEIIECTBO, XHMHYECKHHA JIIEMEHT, aTroM, MOJIEKYIIa,
OTHOCHTEJIbHBIE aTOMHAsi M MOJIEKYJSIpHAs MAacChl, WOH, aJUIOTPOIUS, M30TOIbI, XMMHUYECKasi CBS3b,
3JIEKTPOOTPHULIATEIBHOCTD, BaJICHTHOCTh, CTENIEHb OKUCIEHHSI, MOJIb, MOJIIpPHAsl Macca, MOJISIPHBIA 00beM
ra3oo0pa3HbIX BELIECTB, BEIECTBA MOJIEKYJIIPHOIO M HEMOJEKYJSPHOIrO CTPOCHMs, pPaCTBOPHI,
DIIEKTPOIIUT W HEDJCKTPOIUT, DSJICKTPOIUTHYECKAs] JUCCOLMAIMS, OKHCIUTENhb W BOCCTAaHOBUTEID,
OKHCIICHHE M BOCCTAHOBJIICHHE, TEIUIOBOH A(P(EKT peakiuu, CKOPOCTh XUMUYECKON pPEaKINH, KaTajus,
XMMHUYECKOE paBHOBECHE, YIIICPOIHBIN CKeNeT, (PyHKIMOHANIbHAS TPYIINa, H30MEpUsl, FOMOJIOTHS;

* OCHOBHbIE 3aKOHbI XMMMM: COXPaHEHHMs MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa BELIECTB,
nepuoanueckuit 3akoH /1.11. Menneneesa;

* OCHOBHbIE€ TEOPUM XHUMHHU: XHMHUYECKOH CBS3U, DICKTPOIUTHUYECKOW TUCCOIMAINHN, CTPOSHHS
OpPraHUYECKHUX U HEOPTaHMUECKUX COEIMHEHUN;

* BaJKHelllIMe BelecTBa M MaTepHaJibl: BAKHEHIIIME METaUIbl U CIUIABbI; CEpHasi, COJIAHAs, a30THAsA U
YKCYCHasi KUCIIOTHI; OJaropoiHbIe Ta3bl, BOAOPO, KUCIOPO/, TaJOTEHBI, IEJIOYHBIC METAUIBI; OCHOBHEIE,
KHCJIOTHBIE W aM(OTEPHBIE OKCHIBI M THAPOKCHIBI, IEIIOUH, YTICKUCIBIA U YTapHBIN ra3bl, CEpHUCTHIN
ra3, aMMHaKk, BOJa, NPUPOIHBIN ra3, MeTaH, 3TaH, ATUJIEH, ALETUJICH, XJOPHJ HaTpHs, KapOoHAaT u
IHJIpOoKapOOHAT HaTpHsl, KapOoHaT U QocdaT Kaublus, OEH301, METAHOJ M 3TaHOJ, CIOXKHBIE APUPHI,
JKUPBI, MbIJIa, MOHOCAaxXapuasl (TJIIOKO03a), AMcaxapuibl (caxaposa), moJiMcaxapuabl (KpaxManl u
EJUTF0JI03a), AHWIIMH, aMHUHOKHCIIOTHI, O€NKH, MCKYCCTBEHHBIE W CHHTETHUYECKHE BOJIOKHA, Kay4YyKH,

mIaCcTMaccChl;



Conep:xxaHue Kypca XUMHHA

BBeaenue

Hay4mble MeTO/IbI TO3HAHUS BEIIECTB U XUMUYECKUX sBJICHUM. POJb SKCIIEpUMEHTa U TEOPUH B
XuMHUH. MogenupoBaHue XUMUYECKUX MPOIECCOB. 3HaYeHHe XUuMuU nipu ocBoeHuu npodeccuit CI1O u
cnernuanbHocTei CIIO TexHudeckoro npoduis mpopecCHOHATBHOTO 00pa30BaHusl.

1. O0masi 1 HeopraHm4veckasi XuMUs
1.1. OcHOBHbIE MOHATHS U 3AKOHbI XUMHU

OcHoBHble TIOHATHA XuUMHUH. BemectBo. Atom. Monekyna. XUMHUUECKUN 3JIEMEHT. AJUIOTPOIUS.
ITpocTeie M cnoxHble BemecTBa. KayecTBEHHBIM M KOJMYECTBEHHBINM COCTaB BEIIECTB. XUMHYECKHE
3HakM U (opmyisbl. OTHOCUTENbHBIE aTOMHas M MOJEKyJspHas Maccbl. KoiuuecTBO BeliecTBa.
OcHoBHblE 3aKOHBI XUMHUHU. CTEXHOMETpHUS. 3aKOH COXPAHEHHS MAacChl BEIIECTB. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTB MOJIEKYJISPHON CTPYKTYpbl. 3aKOH ABOraJpo U cieACTBUs U3 Hero. PacueTHble 3a1aun
Ha HAaXO0XJICHHE OTHOCHUTEJIBHOM MOJIEKYJSIPHOM MAacChl, ONPEIEICHUE MAacCOBOM JOJIM XHMHYECKHUX

JJICMCHTOB B CJIOXKHOM BCIHICCTBC.

Jemoncmpayuu: Monenn aToOMOB XMMHYECKHX 3JI€MEHTOB. MOJEIH MOJICKYJ HPOCTHIX U CIIOXHBIX
BemiecTB (mapoctepkHeBble M Crioapra—bpurieba). Kosuekiuss MpoCThIX M CIIOKHBIX BEIICCTB.
Hekoropsie BemecTBa kKomuecTBOM | Moiib. Mok MoJsipHOTO 00beMa Tra3oB. Ayutorponus docdopa,
KHCJIOPO/Ia, 0JI0BA.

1.2. Ilepnoanuecknii 3axoH u Ilepuoanyeckas cucreMa XMMHYECKHX
jiemeHTOB JI. . Menae/ieeBa 1 CTpOeHHE aTOMA

[Tepuomnueckuit 3axon J[. M. MenneneeBa. Otkpeitue JI. . MenneneeBbim [lepuoanueckoro
3akoHa. [lepmonmnueckuit 3axkoH B QopmymupoBke JI. M. MengeneeBa. Ilepuoamueckass Ttaliuia
XMMHUYECKHX 3JEMEHTOB — rpaduyeckoe OTOOpakeHHe mepuoandeckoro 3akoHa. CTpykTypa
NEepUOUYECKOM TaONIuIbl: Mepuoabl (Manble M OoibliMe), Tpynnsl (raaBHass U mobouHas). CTpoeHue
atoma u Ilepuonuueckuit 3akon [[. 1. MenneneeBa. ATom — cnoxkHas yacTuua. Sapo (MpoTOHBI U
HEUTPOHBI) U deKTpoHHas o0osiouka. M3oronsl. CTpoeHUE AIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
MaJIbIX 1epuosoB. OCOOEHHOCTH CTPOEHHs AJIEKTPOHHBIX OOOJIOYEK AaTOMOB JJIEMEHTOB OOJBIINX
nepuoJsioB (mepexoqHbIX 37eMeHToB). Ilonartue o0 opOurtansx. s-, p- u d-opOutamu. DIEKTPOHHBIE
KOH(HUTYpaIy aTOMOB XUMHUYECKUX deMeHTOB.CoBpemenHas ¢popMynupoBka [lepuoanueckoro 3akoHa.
3nauenune llepuomnmueckoro 3akoHa u Ilepuommueckodt cucrembl xuMmMuyeckux snemeHtoB [ N

MenpaeneeBa mis Pa3sBUTUA HAYKU U ITIOHUMAaHUS XUMHYECKOM KapTUHBI MUpa.



Jemoncmpayuu: Pazmuunpie gopmbl [lepuoamueckoit cucreMbl xumuueckux snemeHtoB [ W.
MenneneeBa. JluHamMmuueckue TaOMUIBl U1 MojenupoBanus llepuoauueckoil cucteMbl. DIeKTpU3aLus
T€J U UX B3aUMOJICHCTBHE.

Jlabopamopuwsiit oneim: MonenupoBanue noctpoeHus Ilepuoandeckoid TaOIUIBI  XUMHUYECKHX
JJIEMEHTOB.

1.3. CTpoenue BemecTBa

Honnas xumuueckas cBsizb. Kartmonsl, mx oOpa3oBaHHME U3 aTOMOB B pe3yJibTaTe Ipolecca
OKHCIICHHS. AHHOHBI, UX 00pa30BaHHE M3 aTOMOB B pe3yJjbTaTe IMpoIlecca BOCCTaHOBIICHUS. VoHHas
CBA3b KAK CBSI3b MEXJYy KaTHOHAMU M AaHUOHAMM 3@ CUYET DJJIEKTPOCTATUYECKOIO MPUTSIKEHUS.
Knaccudukanus HOHOB: MO COCTaBy, 3HAKy 3apsja, HAJIWYUIO TUApaTHOW 000m04yku. HoHHbIe
KpucTajimueckue pemerkd. CBONCTBAa BEIIECTB C HMOHHBIM THUIIOM KPHUCTAUIMYECKOM pEIIEeTKHU.
KoBanentnas xumudeckasi cBsa3b. MexaHn3Mm oOpa3oBaHUsI KOBJICHTHON CBA3U (OOMEHHBIM U JOHOPHO-
aKLENTOPHBIN). DiekTpooTpunareabHocTh. KoBaneHTHBIE MossipHas M HemojspHas cBs3u. KpaTHocTb
KOBAJICHTHOM CBsI3U. MOJEKyJISIpHbIE U aTOMHbBIE KpUCTAJUIMYecKue pemieTku. CBONCTBa BEIIECTB C
MOJIEKYJIIPHBIMU M aTOMHBIMU KPUCTAJUIMYECKUMHU perieTkaMu. MeTtaminueckas cBsi3b. Merayunueckas
KPUCTAJUIMYECKash pElIeTKa M METAJUIMYECKas XHMH4YecKass CBs3b. DU3HUYECKHEe CBOMCTBA METAJUIOB.
ArperaTHble COCTOSIHUSI BEIIECTB U BOJOPOJHAs CBsA3b. 1BEpAOeE, KUIKOE M ra3000pa3HOE COCTOSHMUS
BewecTB. [lepexon BemiecTBa U3 OJHOrO arperaTHOro COCTOsAHMS B apyroe. Bogopoanas cBsizb. Uucteie
BelecTBa U cmecu. [lonstue o cMmecu BemiecTB. ['oMOreHHble U rereporeHHsle cmecu. CoctaB cMmecei:
o0beMHasi U MaccoBas JI0JIW KOMIIOHEHTOB CMECH, MaccoBasi J0Js Npumecel. JlucrnepcHble CHCTEMBI.
[lonatue o nucnepcHoit cucreme. JlucmepcHas ¢aza u aucriepcuoHHas cpeaa. Kiaccuduxarms
JUCIiepCHBIX cucteM. [ToHsATHE O KOJIJIOUIHBIX CUCTEMAX.

Hemoncmpayuu: Mojens KpUCTAJUIMYECKON peleTku xiaopuaa Hatpus. OOpasibsl MUHEpaJIOB ¢ MOHHOM
KPUCTAJUIMYECKOW PEIIETKON: KaJblUTa, ranura. Moaenn KpUCTAINYECKUX PEIIETOK «CYXOro JbAa»
(wnu ¥Hioma), anmasa, rpadura (wam kBapua). [Ipubopsl Ha >kuAKMX KpucTauiax. OOpas3ibl pa3IuIHBIX
JUCIIEPCHBIX CHCTEM: 3MYJBbCHH, CYyCIIEH3WH, a’po3oiiei, reneid u 3oneil. Koarymsamusa. Cunepesuc.
Oddext Tunpans.

Jlabopamopnuie onvimot. [IpurotopneHue cycneH3un kapooHaTa kanblus B Boje. [lomyueHue smynbcuu
MOTOpHOTO Macia. O3HaKOMIIEHHE CO CBOMCTBAMH JUCIIEPCHBIX CUCTEM.

1.4. Boga. PacTBopbl. DIeKTPOJINTHYECKAS U CCOLHAIUS

Boma. PactBopel. PactBopenme. Boga kak pacTtBoputenb. PacTBOpUMOCTH  BEHIECTB.
Haceliennble, HEHACHIIIEHHBIE, MEPECHIIIEHHBIE PAacTBOPbl. 3aBUCHUMOCTb PACTBOPUMOCTU Ta30B,
KUJKOCTEH M TBEPABIX BEUIECTB OT pa3IUYHBIX (hakTopoB. MaccoBas H0Js pacCTBOPEHHOTO BEIIECTBA.

BHeKTpOHI/ITI/IquKaH JUCCOoranus. :‘)HeKTpOJ'II/ITBI " HEDJICKTPOMUTHI. SHeKTpOJ'H/ITI/ILIeCKaH Jucconuanus.
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Mexanuszmel 3H€KTpOHHTH‘I€CKOﬁ aucconuanu it BEMICCTB € pa3IMdYHbIMU TUIIAMU XHUMHUYECKOU CBSI3H.
I'unpatupoBaHHbIE ¥ HETUAPATUPOBAHHBIE HOHBI. CTENEHb IEKTPOIUTHYECKON auccounanuu. CUIIbHbIE
U cnabdble 37eKTPOAUThl. OCHOBHBIE MOJOKEHUS TEOPUU AJIEKTPOIUTUUYECKON aucconuanuu. KucioTsl,
OCHOBAHUS U COJH KakK 3JIEKTPOJIUTHI.

Jlemoncmpayuu: PactBopumocTh BemecTB B Boje. CoOupaHue ra3oB METOJIOM BBITECHEHHUS BOJIBI.
PacTBOopeHue B BOJIe CEpHOM KHUCIOTHI U colieii aMmMoHUs. OOpasibl KpUCTALIOTUAPATOB. M3roToBIeHUE
TUTICOBOM MOBSA3KU. VcnibITaHMe pacTBOPOB 3JIEKTPOIIUTOB M HEIIEKTPOJIUTOB HA MPEIMET TUCCOLUALINH.
3aBUCHUMOCTh CTEIEHH AIEKTPOJIUTHUYECKON TUCCOLMAIMN YKCYCHON KUCIOThI OT pa30aBieHHs pacTBOpA.
JIBuKeHHe OKpallleHHBIX HOHOB B AJIEKTpUYECKOM MoJie. [IpuroroBieHue »ecTkoi BOAbI U YCTPaHEHHUE ee
JKECTKOCTHU. VIOHUTEI. OGpElSL[BI MHHCPAJIBbHBIX BOJ PA3JIMYHOI'O HASHAYCHUA.

Ilpakmuueckoe 3anamue: 1IpurotoBieHre pacTBopa 3alaHHON KOHLIEHTPALIUH.

1.5. Kinaccudgukanus HeOpraHm4yecKuX coeJMHEHNH U UX CBOICTBA

Kucnmorel m mx cBoiicTBa. KHCIOTBI Kak 3JEKTPOJIUTHI, WX KIACCH(PUKAIUSA IO Pa3IHYHbIM
Npu3HaKaM. XHMHYECKHE CBONCTBAa KHUCJIOT B CBETE€ TEOPUHU HIIEKTPOIUTUUECKON JTUCCOLUALINY.
OcoOCHHOCTH B3aMMOJICHCTBHS KOHIIGHTPUPOBAHHOW CEPHOM M a30THOM KHCJIOT C MeETaIaMH.
OcHoOBHBIE CITOCOOBI MOTyYeHus KUcaoThl. OCHOBaHUS M WX cBOMCTBA. OCHOBaHUS KaK AJIEKTPOIUTHI, UX
KJIaCCU(UKALMSA 10 pPa3jIMYHBIM IPU3HAKaM. XWUMHYECKHE CBOHCTBA OCHOBAaHUN B CBETE TEOPUU
AJIEKTPOJUTUYECKON Jucconuanuvu. PasjokeHre HepacTBOPUMBIX B BOJie OCHOBaHMH. (CHOBHBIC
crocoObl noydyenust ocHoBanuii. Conu u ux cBoiictBa. Conu kak 3nmekTpoiauthl. Colu cpeiHue, KUCIbIe
Y OCHOBHBIC. XMMUYECKHE CBOWCTBA COJIEH B CBETE TEOPUHU DIEKTPOIUTUUECKON Tuccoruanuu. Crocoosbl
nosrydeHus: coneit. ['maponus cosneit. Oxcupl U ux cBoiictBa. ConeolOpasyromue U Heconeo0pa3yroime
okcubl. OcHOBHBIC, aM(DOTEPHBIE U KUCIOTHBIE OKCHUJBL. 3aBUCHMOCTh XapaKTepa OKCHAA OT CTENEHU
OKHCJICHUS 00pa3yIoIIero ero Metaunia. XUMHYECKHe CBOMCTBAa OKCUIOB. [TomydeHne okcumos.
Jemoncmpayuu:. B3auMoneicTBue a30THOM M KOHUEHTPUPOBAHHOW CEPHOM KHCJIOT € MeETajulaMH.
l'openne ¢ochopa u pacTBopeHue npoaykra ropeHus B Boje. IlonydeHue u cBoiicTBa am(pOTEpHOro
ruapokcuaa. HeoOpatumblil ruaponus kapOuaa kambius. OOpaTUMBIA THIPOIN3 CONEH Pa3IMyHOTO
THIIA.

Jlabopamopmnwsie onvimot. VicnbiTaHue pacTBOPOB KUCIOT MHAUKATOpaMu. B3anMoieiicTBHE METAaJIOB C
KucnoTamu. B3amMoielicTBHE KHUCIOT ¢ OKCHAAMH METaIUIOB. B3amMonelicTBe KHCIOT ¢ OCHOBAaHHUSMHU.
BzaumopeiictBue KUCnoT ¢ coisiMu. McnplTaHue pacTBOpPOB LIEIOYEN MHIMKAaTOpaMu. B3aumonerncrsue
mienouen ¢ consiMu. PasnioxkeHne HepaCTBOPMMBIX OCHOBAaHMM. B3auMOAENCTBHE COJIEM C METaJUIaMHU.

BzaumoperictBue coseit apyr ¢ apyrom. I'maponus coner pa3iIMuHoro TUIa.
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1.6. XuMn4yecKkue peakunu

Knaccugukanus xuMudeckux peakiuil. Peakiuu coeuHeHns, pa3aoxKeHus, 3aMelleHus], oOMeHa.

Karanutuueckue peaknun. OOpatuMble M HEOOpaTHUMbIE peakiMHu. | OMOTeHHBIE M T'e€TepPOreHHBIC
peakiuy. DK30TePMUYECKHE U HHAOTEPMHUYECKUE peakiuu. TeruoBoi 3pGeKT XUMUYECKUX pPeaKIui.
Tepmoxumuueckue ypaBHeHHS. OKHCIHTENbHO-BOCCTAHOBUTEIIBHBIE peakuuu. CTENEHb OKUCICHHS.
OxucnuTens M BOCCTaHOBICHHE. BoccTaHoBuTENns M OKHCIEHHE. MeToJ 3JIEeKTPOHHOro OanaHca s
COCTaBJICHUS] YPAaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakiil. CKOPOCTh XMMHUECKUX PEAKIIHIL.
[lonsiTHE O CKOPOCTM XUMHUYECKMX pEaKUMi. 3aBUCHMOCTb CKOPOCTHM XUMHUYECKMX pEaKUUd OT
pasinyHbIX  (PAKTOPOB: MPUPOJBI PEATHUPYIOIMX BEIIECTB, MX KOHLEHTpAalUH, TEeMIIEepaTyphl,
IIOBEPXHOCTH CONPHUKOCHOBEHUS U UCIOJIb30BAHUSA KaTanU3aTopoB. OOpaTUMOCTh XUMHUECKUX PEAKIIUH.
OO6patumbie 1 HEOOpAaTUMbIE PEAKIIUU. XUMUUECKOE PAaBHOBECHE U CITIOCOOBI €r0 CMEIICHHUS.
Jemoncmpayuu: [lpumepbl HEOOPAaTUMBIX PEAKLUH, UIYIIUX C 00pa30BaHUEM OCaJKa, ra3a WM BOJBI.
3aBUCHUMOCTb CKOPOCTH pE€akLMH OT INPUPOAbI pearupyrolux BellecTB. B3anMopelcTBHe pacTBOPOB
CepHON KHCIOTBI C pacTBOpaMH THOCYJb(ara HATpUs PA3IMYHON KOHIEHTpAlMU M TeMIepaTyphbl.
Mopnenb KUMALEro cios. 3aBUCUMOCTh CKOPOCTH XMMMUYECKOH peakluHu OT IPUCYTCTBUS KaTaau3aTopa
Ha NpUMeEpe pa3iIoKEeHUs MEPOKCHIA BOIOPOJA ¢ MOMOUIBIO JMOKCHAA MapraHua u Karajiassl. Moneinb
aNeKTponn3epa. MoJenb MEeKTPOIM3HON BaHHBI Ui MOJIyYEHUs aIFOMUHMSL. MoOzeb KOJIOHHBI CUHTE3a
aMMuaKxa.
Jlabopamopuvie onvimer. Peakiys 3aMeIeHNs] MEU KEJIE30M B pacTBOpPE MEHOTO Kynopoca. Peakuuu,
uayue ¢ oOpa3oBaHMEM OCajiKa, ra3a MiId BOJAbl. 3aBUCHUMOCTh CKOPOCTH B3aMMOJECHCTBHS COJISTHOM
KHCJIOTBI ¢ METAJUIAMHM OT MX HIPUPOJBL. 3aBUCHUMOCTb CKOPOCTH B3aMMOJEHCTBHS IIMHKA C COJISTHOM
KHCJIOTON OT €€ KOHLEHTpalMM. 3aBUCUMOCTh CKOPOCTH B3anMmojeiictBusa okcuga meau (II) ¢ cepnoit
KHUCJIOTOM OT TEMIIEPATYPHI.

1.7. MeTaJ11bI 1 HEMETAJLJIBI

Meramipl. OcOOEHHOCTH CTPOEHUS aTOMOB U KPUCTALIOB. DU3MYECKHE CBOMCTBA METALIOB.
Knaccudpukamuss MerauioB 1O  pa3iIMYHBIM — NpU3HAKaM. XUMHUYECKHE CBOMCTBA  METAJLIOB.
DNEKTPOXUMHUYECKUI pPsii HampsbDkeHud MetasioB. Metamnorepmusi. OOmme crnocoObl MONTYy4YeHUS
MetaiioB. [lonatne o meramnypruu. [lupomMeramnyprusi, THAPOMETAILTYPIUs U AIEKTPOMETAILTYPrHUsl.
CmutaBel uepHbie U 1BeTHBIE. Hemertamibl. OcOOEHHOCTH CTpPOCHMsI aTOMOB. Hemeraymisl — MpoCThIe
BEIIIECTBA. 3aBUCHUMOCTh CBOMCTB TaJOr€HOB OT HMX TIOJOKEHUS B MEPUOJHYECKOM CHCTEME.
OKHCIHUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAIOB B 3aBUCUMOCTH OT UX IOJOKEHHUS B Py

QJICKTPOOTPULATCIIBHOCTH.
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Jemoncmpayuu: Konnekuus MetamuioB. B3anmoelicTBre METAIIIOB ¢ HEMETaUIaMH (KeJie3a, UHKA U
IIOMHHMS C CEpPOW, AIIOMUHHUS C MOJOM, CYypbMBI C XJIOpOM, FOpEHHE Xele3a B xiyope). ['openue
MmeTaiioB. AmomuHotepmus. Kosuiekuust HemeramioB. ['openune HemertamioB (cepsl, (ocdopa, yris).
BriTecHeHne MeHee aKTHUBHBIX TaJIOT€HOB M3 PACTBOPOB HMX cojeil Oosee aKTUBHBIMHU TajJOre€HaMH.
Mogenb TpOMBIIIICHHON YCTaHOBKHM ISl MPOM3BOJICTBA CEPHOM KHUCIOTHI. Mojenp meuu aisi 00Kura
u3BeCTHAKA. KOJIEKIMU MPOMYKIUH CHUIIMKATHOW TpOMBINUICHHOCTH (cTekna, dapdopa, dasHca,
LEMEHTA Pa3IMYHbIX MAapOK U Ip.).

Jlabopamopnvie onvimul. 3akaika U OTIyCK cTaau. O3HAKOMIIEHHE CO CTPYKTypaMH ceporo u 0eioro
yyryHa. Pacnio3HaBanue pyJ xenesa.

Ilpakmuueckue 3amamusn. llonyueHwe, coOupaHue W  paclo3HaBaHWe Ta30B. PemieHue
AKCIEPUMEHTAIbHBIX 3a/1a4.

2. Opranunyeckasi XuMust

2.1. OcHOBHBIE OHATHS OPraHUYECKOl XMMUH M TEOPHUS CTPOCHUS
OpPraHUYecKuX CoeTuHeHU

[Ipenmer oprannueckoil xumuu. [IpupoaHble, HCKYCCTBEHHBIE U CHHTETUYECKHE OpPraHUYECKHE
BenlecrBa. (CpaBHEHHE OpPraHMYECKMX BEILIECTB C HEOpraHMYecKUMMH. BanmeHTHOcTh. XHMHUECKOE
CTPOCHHE KaK IOpPAJOK COECIMHEHHMS AaTOMOB B MOJIEKYJIBI 110 BAQJIEHTHOCTH. Teopus CTpoeHus
opranuueckux coequHeHuil A. M. BytnepoBa. OCHOBHbIE MOJIOKEHUS TEOPUH XUMUYECKOTO CTPOECHHMSL.
WN3omepust u u3omepbl. Xumuueckue (OpMyJIbl U MOJEIM MOJEKYJ1 B OPraHWYeCKOM XHMUHU.
Knaccugukarus opranndeckux BemecTB. Kinaccuukanus BeecTB M0 CTPOSHUIO YIJIEPOAHOTO CKeleTa
U Hamuuuio (QyHKIOMOHANBHBIX rpynn. ['omomorm u romonorus. Hawama nomenknatypel [UPAC.
Knaccupukanus peakuuii B opraHMdeckod xumuu. Peakuuu npucoeauHeHusi (TUIPUPOBAHMUS,
raJIOTEHUPOBAHUS, THAPOTAJIOI€HUPOBAaHMS, THApaTauuu). Peakuuu otuierieHus (IeruapupoBaHus,
JIeTUAPOTaJIOTeHUPOBAHUS, lerupaTanun). Peakuuu 3amenienus. Peakiiun nsomepuzaium.
Jemoncmpayuu. Monenu MoJIeKyJ TOMOJIOTOB M U30MEPOB OpraHMYECKHX coeAnHeHui. KauecTBeHHOE
oOHapy’KeHHe yriepoJa, BOAOPOia U XJIOpa B MOJIEKYJIaX OPraHMYECKUX COCMHEHUN.

Jlabopamopuuwiit onvim: I3roToBieHre MOEIIEH MOJIEKYJI OPTAaHUYECKUX BEILIECTB.

2.2. YrieBoaopoabl U X NPUPOIAHbIC HCTOYHUKH

AnkaHbl. AJKaHBI: TOMOJOTHYECKHM psAJ, W30MEpUS M HOMEHKJIATypa AJIKAaHOB. XHUMHUYECKHE
CBOWCTBA aJIKAaHOB (METaHa, 3TaHa): TOPEHUE, 3aMeElIeHue, pa3ioKeHue, neruapuposanue. Ilpumenenue
QJIKaHOB HA OCHOBE CBOMCTB. AJIKEHBl. OTWIEH, €ro IoJydeHue (JETHAPUPOBAHUEM ITaHA,
JernonuMepu3anueil  monudTuieHa). ['omonoruueckuil psa, W3oMepHs, HOMEHKIAaTypa aJKeHOB.

XVMHYEeCKHE CBOICTBa ATUJIEHA: TOPEHHE, KaueCTBEHHbIE peaklinu (0OeclBeUYMBaHUE OpPOMHON BOJBI U
13



pacTBopa MepMaHraHata Kaiuus), TuAparauus, noiuMmepusauus. [IpuMeHeHHe >3TuUlIeHa HAa OCHOBE
cBoMcTB. JlueHbl U Kayuyyku. [IoHSATHME O OUMEHAX Kak yIJIEBOAOPOAAX C JIBYMSI JABOMHBIMHU CBS3SIMH.
CornpsbkeHHbIE TUEeHBI. XMMUYECKHE CBOWCTBa OyTaaueHa-1,3 u u3ompeHa: oOecIiBeYMBaHUE OPOMHOM
BOAbl W NOJMMEpU3auusi B Kaydyykd. HaTypanbHbIi M CHUHTETHYECKHME Kayudykdu. Pe3mHa. AJKHHBIL
Aueruner. XMUMHYECKHE CBOICTBAa aleTWIEHA: TOpeHue, oOecIBeYMBaHHE OpPOMHOM  BOJBI,
IPUCOEAMHEHUH XJIOpOBOJOpoJa M Tuiaparauus. lIpuMeHeHue aleTuieHa Ha OCHOBE CBOMCTB.
MexkinaccoBasi m30Mepusi ¢ ankagueHamu. ApeHbl. ben3on. XuMudeckue CBOCTBa OEH30J1a: TOpEeHUeE,
peakuuu 3aMenieHust (rajJjoreHupoBaHue, HUTpoBaHue). I[IpumeHeHune OeH305la HAa OCHOBE CBOMCTB.
[IpupoaHble UCTOYHUKHU YriaeBoAopoaoB. [IpuponHblil ra3: cocraB, IPUMEHEHHE B KAaue€CTBE TOILIMBA.
Hedts. CoctaB u nepepabotka Hedru. [leperonka negru. HegrenpoayKkrsl.

Jemoncmpayuu: T'openne MeraHa, 3TWIEHA, auneruieHa. OTHOIIEHHE MeTaHa, STWUIIEHA, aleTHIEHA U
OeH30lla K pacTBOpaM IiepMaHTraHata Kaiauss u OpomHoi Boze. [lomyuenue sTuieHa peakiuei
JNEeTuapaTald dSTaHoja, aleTWIeHa — THUIPOJIM30M KapOuna kajblus. Pa3noxkeHue Kaydyka MpH
HarpeBaHUM, UCIIBITAHUE NPOAYKTOB PA3JIOKEHMsI Ha HempeaenbHOoCcTh. Komtekius oOpa3noB HepTH U
HeprenpoayktoB. Kommneknus «KaMeHHBIN yroyib U IPOAYKIHSI KOKCOXMMHYECKOTO TIPOU3BOICTBAY.
Jlabopamopnuie onvimpt. O3HAKOMIICHUE C KOJUIEKIIMEH 00pa31ioB HEPTH U MPOAYKTOB €€ MepepaboTKH.

O3HaKoOMJICHHE C KOJ'IJ'IGKLIPIGIZ Kay41yKOB U 06p33HaMI/I PI3I[€J'IPIﬁ H3 PC3HUHBLI.

2.3. Kucaopoacoaepxamue opranHnyecKkue coeIuHeHus

Crnuprel. [Tonyyenue staHona OpoXKeHHEM TJIFOKO3bl W TMApaTaluedl 3TuieHa. [ mapokcuiabHas
rpynmna kak ¢yHkiuoHansHas. [IoHATHE 0 ImpeaenbHBIX 0JHOATOMHBIX CHHpPTaX. XMMHUECKUE CBOICTBA
9TaHOJa: B3aMMOJEICTBHE C HaTpueM, oOpa3oBaHME MPOCTHIX M CIOXHBIX I(PUPOB, OKUCICHHUE B
anpraerua. [IpumeHeHue sTaHoja Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCJIEACTBUS sl OpraHu3Ma
YeJloBEKa M NMpeaynpexacHue. ['TMIepuH Kak MpencTaBUTENIb MHOTOATOMHBIX cIUpTOB. KauecTBeHHas
peakuus Ha MHoOroaromssle cnupthbl. [Ipumenenue rnmuunepuHa. ®eHos. PU3NYECKHE M XUMHUYECKHE
cBoiicTBa (peHona. B3anMmHOe BiMsSHME aTOMOB B MoJieKyse ()eHoJia: B3aUMOAEHCTBHE C THIAPOKCHIOM
HaTpUs U a30THOM KucioTod. [IpuMeHeHue ¢eHonia Ha OCHOBE CBOMCTB. Aubnaeruzbl. [loHsrue o0
anpJeruaax. AnpaeruaHas rpymnmna kak GyHkiuoHansHas. Gopmanbaerua U ero cBONCTBA: OKHCICHHE B
COOTBETCTBYIOIYIO KHUCJIOTY, BOCCTAaHOBJIEHME B COOTBETCTBYMOIIMN crnupT. IlomyueHue anpaerunos
OKHUCJICHHEM COOTBETCTBYIOIIUX cnupToB. [IpuMeHeHue Qopmanbaeruia Ha OCHOBE €ro CBOMCTB.
KapbonoBesie kucnorol. Ilonsitue o KapOoHOBbIX KkucioTax. KapOokcwibHas rpynma Kak
dyHKIMOHAMbHASA. ['OMOIIOTHYECKUN PSAJ] TIPENIeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomyuenue
KapOOHOBBIX KHCJIOT OKHCJIEHHEM albJIeTUJ0B. XMMHUYECKHE CBOWCTBA YKCYCHOM KHCJIOTBI: OO0IIue
CBOICTBa ¢ MUHEpaJIbHBIMU KHUCIOTaMU M peakuus srepudukanuu. [IlpuMeHeHne ykcyCcHOW KHUCIIOTHI Ha

OCHOBE CBOWCTB. BpICIINE JKHpHBIE KHUCIOTHI HAa IPUMEPE MATBMUTHHOBOW M CTEapUHOBOW. CIIOXKHBIE
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3¢upsl U kupbl. [lodydenne cnoxHbIX 3UPOB peakiuen srepudurannu. CrnoxxHbie 3QUps B IPUPOIE,
uX 3HadyeHue. [IpuMeHeHue CIOXKHBIX I(PHUPOB HAa OCHOBE CBOMCTB. JKUpBI Kak CIOXHBIE A(QHPHI
Knaccugukanus xupoB. XUMHUYECKHE CBOMCTBA JKUPOB: I'MIPOJIN3 M T'MIPUPOBAHUE >KUIKUX KUPOB.
[IpumeHeHue >KMpPOB Ha OCHOBE CBOMCTB. Mpuia. VYrieBoibl. YTIJIEBOAbL, HX KIacCU(PUKALIUA:
MOHOcaxapuabl (TIIOKOo3a, (QpykTo3a), aucaxapuisl (caxapo3a) H TOJIUCAXapwuabl (KpaxMal H
HeuTroo3a). ['oKko3a — BEIIECTBO C JBOMCTBEHHOW (YHKIMEW — albAerHAOCHUPT. XHUMHYECKUE
CBOWCTBA TJIIOKO3BI: OKHCIICHHE B TJIFOKOHOBYIO KHCIJIOTY, BOCCTaHOBJEHHE B COPOUT, CIHPTOBOE
Oporxenue. [IpuMeHeHMe III0OKO3bI HA OCHOBE CBOMCTB. 3Hau€HHE YIJIEBOJOB B )KMBOH NPUPOAE U KU3HU
yenoBeka. [IoHATHE O peakUUsaX MOJMKOHAEHCAlMM U TUAPOJIU3a Ha NPUMEPE B3aUMOIPEBPAIECHUI:
[JII0KO03a <> MOJMCaXapuIl.

Jemoncmpayuu: OxucieHue cnupra B anbaeruj. KauecTBeHHble peakliid Ha MHOTOAaTOMHBIE CIIUPTBHI.
PactBOopuMOCTh (peHONIa B BOJIe MpU OOBIYHOM TemmnepaType U HarpeBaHuM. KaduecTBEeHHbIE peakluy Ha
¢denon. Peakuus cepeOpsiHOro 3epkajia anbIeruoB U IIOKO3bl. OKMCIEHHE albJIEru0B U IJIIOKO3bI B
KHCIOTY ¢ oMomisio ruapokcuaa mean (II). KauectBennas peakius Ha kpaxman. Komrekuus >pupHbIX
Macell.

Jlabopamopnuie onvimer. PacTBOpeHUe INIMLEpUHA B BOJIE U B3auMoJieiicTBue ¢ rupokcuaom menu (II).
CBoiicTBa yKCYCHOW KHCIOTBI, OOIIME CO CBOHCTBAMH MHUHEpAJIbHBIX KHUCIOT. Jloka3aTeiabcTBO
HENpPEeeIbHOI0 XapakTepa KUJKOro xupa. BzaumoielicTBue TII0KO3bI U CaXapo3bl ¢ THAPOKCUIOM MEAU

(). KauecTBeHHast peakiysi Ha KpaxMall.

2.4. A3oTcoaep:kamue oprannieckue coefuHenus. loammepsl

Awmunsl. [lonatue 06 amuHax. Anudaruyeckue aMuHblL, UX KiIaccU(pUKalusg U HOMEHKJIATypa.
AHUIMH Kak opraHudeckoe ocHoBaHue. Ilomyuenue anmnnHa u3 HUTpoOeH3ona. [IpuMeHeHne aHuInHA
Ha OCHOBE CBOMCTB. AMMHOKHUCIOTBL. AMHHOKUCIOTBHI Kak aM(oTepHble TU(PYHKIHOHAIbHbIE
OpraHUYeCKHE COeAuHEHUs. XHUMHUYECKHE CBOMCTBA AMUHOKHCIOT: B3aMMOJEHCTBHE C IIEI0YaMHU,
KHCIIOTaMU M Jpyr ¢ JpyroMm (peakuus nojJukoHAeHcauuu). l[lenTtuanas cBA3b U HOJUIENTHIIBIL.
[IprMeHeHne aMMHOKHUCIIOT Ha OCHOBE CBOMCTB. benku. IlepBuuHas, BTopudHasi, TpETUYHAs CTPYKTYpBI
O0enkoB. XHMMHYECKHE CBOWCTBa O€JNKOB: TOpEHME, JAEHATypauus, TUAPOIU3, ILIBETHbIE pPEAKIIMU.
Buonornueckue ¢pynkuun 6enxos. [Tomumepsl. benku n monucaxapu sl kKak 6uononumepsl. [lnactmaccsl.
[lomyyenne mnOIMMEpPOB peakuued NOJMMEpPU3alMd M TOJUKOHJEHCAUU. TepMOIUIacCTU4YHBIE |
TepMOpeakTHUBHBIE MacTMacchl. [IpencraBurenu muactmace. Bonokna, ux xinaccuduxanus. [lomyyenue
BOJIOKOH. OTJ€NbHBIE IPEACTABUTEIN XUMUYECKUX BOJIOKOH.

Hemoncmpayuu. B3auMonelcTBUE aMMUaKa M aHWIMHA C COJISHOM KUCIOTOW. Peaknus aHuinmHa C

OpomHOW BojOH. JlokazaTenbcTBO HaMWYMs (PYHKIMOHAIBHBIX TPYNNI B PACTBOPAX AaMHHOKHCIOT.
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PactBopenue u ocaxnenue 6enxoB. L{BeTHble peakiyuu OenkoB. ['opeHue NTUYBETO Mepa U MEPCTIHON
HUTHU.

Jlabopamopnuie onvimur. PactBopeHue 6enkoB B Boje. OOHapyxeHHE OCKOB B MOJIOKE U MSICHOM
OynboHe. JleHaTypauus pacTBopa Oelika KypHHOro siIla CIHUPTOM, DPACTBOPAMM COJEH TSXKeENIbIX
METaJUIOB U IIPU HAIPEBAHMM.

Ilpakmuueckue 3anamusa. PenieHue SKCIEPUMEHTATIBHBIX 337a4 Ha HMACHTU(DUKALMIO OpPraHMYECKHX

coeaquHeHui. Pacrmo3HaBaHue miacTMacc U BOJOKOH.
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TEMATHUYECKOE IINTAHUPOBAHUE

[Ipenmer: Xumus

HaumeHoBaHMe pa3iesnoB u
TeM

Coaep:xanue yueOHOro MaTepuaJia u (popMbI OPraHU3aL UM AeATeJIHLHOCTH 00yYaI0IIHUXCS

Oo0nem

B Hacax

BBEJEHUE. OBIIASA U HEOPI'TAHUYECKASA XUMMAIL.

Tema 1.1 OcHOBHEBIE
[MOHATUS U 3aKOHBI XUMUH.

Coneprxkanue yueOHOro MaTepuana

1. HaquLIe MCTOJBI ITO3HAHUA BEIICCTB U XUMHUYCCKUX siBiieunii. Pons 9KCIICPUMCHTA U TCOPUU B
XUMHU. MO,Z[CJIHpOBaHI/IC XUMHYCCKHX ITPOICCCOB.

2.OCHOBHBIC TTIOHATHS ¥ 3aKOHBI XMMMHU.

B ToM uucne, mpakTuuecKkux 3aHATUN U J1a00paTOPHBIX paboT

1. Pemenue 3amaq

Tema 1.2 Ilepunoguueckuii
3akoH, [lepunonnueckas
crcTeMa XUMHUYECKUX
3JIEMEHTOB

AN .Menneneena.
Crpoenue aToma.

Copepxanue yueOHOTO MaTepuana

1.Ilepuoanueckuii 3axon .. Mennaeneena.

2.Ctpoenue aroma u nepuoanueckuii 3akon J1.11. Menneneesa.

B Tom YUCIIC, MPAKTHYCCKUX 3aHATUH U Ha60paToprlx pa60T

1. Ctpoenue aroma.

Tema 1.3 Ctpoenue

Conepxanue yueOHOro MaTeprasia
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BEIEeCTBA. o 2
Buapl xumuueckoin cBsi3u.
2
ArperaTHble COCTOSIHUS BelecTB. UnCThIe BemecTBa U cMecH. [lucnepcHble CUCTEMBI.
Tema 1.4 Cogepxanne yaeOHOT0 MaTrepuasa 8
Bopa. PactBopsl.
2
DIIEKTPONIUTHYECKAS Bopa. PactBopsl. PacTBOpenue.
JUCCOLIMAITHS. 2
DIEKTPOIUTH M HEIJICKTPOIHUTHL. DIIEKTPOIUTUIECKAS TUCCOIIUAIIS.
Peakiiny norHoro oomMeHa. 2
B Tom uucne, mpakTuyecKux 3aHATHI U 1a00paTOPHBIX paboOT
1. IIpurotoBiienre pacTBOpa 3aJaHHON KOHI[EHTPALIHH. 2
Tema 1.5 Knaccudpukanus | Comeprkanue ydeOHOTO MaTepuaia 14
HEOPraHUYECKUX
COECIMHEHUH U UX CBOMCTBA. | KMCIIOTHI M X CBOMCTBA. 2
. 2
OcHOBaHUS 1 UX CBOMCTBA.
. 2
Comnu ux CBOMCTBA.
. 2
I'maponus cosnent.
. 2
OKcHIBI U UX CBOKUCTBA.
['eHeTHYeckas CBSI3b MEXKAY KJIacCaMHU HEOPTaHMYECKUX COSTMHEHHM 4
Tema 1.6 Xumnueckue Coneprxanue yueOHOro MaTepuaia 10
peaxIuu
2

Krnaccudukanuss XMMHUYECKHX PEaKITHiA.
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DIIEKTPOIIH3.
CKOpOCTbh XMMUUYECKHUX PEAKLIUM. 2
XUMHUUECKOE PABHOBECHE. 2
Pemenue 3anau 2
Tema 1.7 Cogepxanue yaeOHOT0O MaTepuaa 18
Mertauibl 1 HEMETAJLIBL.
OO0m1as XxapakTeprucTHKa METAILJIOB. 2
2
MerTasibl TIaBHBIX TOATPYIII.
2
Mertaiipl TOOOYHBIX MOATPYIII.
OO0m1as XxapakTeprucTUKa HEMETAIIOB. 2
Hemerannbl. 4
B Tom uncie, mpakTHYeCKHUX 3aHATUH B 1a00PaTOPHBIX PaboT
1. Pemenne sKCIEpUMEHTAIBHBIX 33/1a4 HA UICHTH()HUKAIINIO HEOPTaHMUECKUX COCTMHEHUI 2
2. IlonydeHue ra3os 2
KontposnbHoe TecTrpoBaHue. 2
OPITAHUYECKASA XUMMUSL.
Tema 2.1 Copneprxanue yueOHOro MaTepuala 4
OCHOBHbIE TOHATHS
2

oprT: AHUYECKON XUMUH U

[Ipenmer oprannueckoit xumuu. Teopust ctpoeHus: oprannueckux coeauHeHnii A.M. bytieposa.
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TEOpHUSA XUMHUYCCKOT'O

CTPOEHHS OPraHUYECKUX . o 2
N Knaccudukanus oprannueckux emiects. Kinaccudukaius peakiuii B OpraHn4eckoi XUMHU.
COETUHEHUI.
Tema 2.2 Coneprkanue yueOHOro MaTepuasa 20
VYTneBoaopoasl U uxX
MPUPOIHBIE UCTOUHUKH AJTKaHBL. 2
AJIKEHBI. 2
Aunkanuensl. Kayuyku. 2
AJIKVHBI. 2
ApeHbl. 2
[TpupoaHbIE HCTOUHUKH YTIEBOIOPOIOB. 2
Pemenue 3anau. 2
['eHeTnyeckas B3aMMOCBSI3b MEXKAY OCHOBHBIMH KJIACCAaMU YTJIEBOJAOPOIOB. 2
B ToM uucne, mpakTuuecKux 3aHATUHN U J1a0OPaTOPHBIX PaboT
1. [Tony4yeHue >THIICHA U U3yUYEHUE €r0 CBOWCTB. 2
2. CtpykTypHBIE (POPMYIIBI OPraHUIECKUX BEIICCTB, HU30MEPHI U TOMOJIOTH. 2
Tema 2.3 Coneprkanue yueOHOro MaTepuana 22
Kucnoponconepxaniue
2
OpPraHMICCKHe CnupThl: 0IHOATOMHBIE.
COCTUHECHHUS. 2

CHI/IpTI)I MHOI'0OaTOMHBIE.
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denonnl.

AJBIETUIBL.

KapOoHOBBIE KHCITOTHI, X CBOWCTBA.

OT,I[CJ'IBHBIC npeaACTaBUTCIIU Kap6OHOBI)IX KHCJIIOT.

CrnosxHble 3(hUpBI U )KUPBIL.

VTieBoanl.

I'eneTnyeckas B3aMMOCBSI3h MEKAY OCHOBHBIMU KJIACCAMU KHUCJIOPOACOACPKAIINX COCJIMHEHUH.

B Tom uucne, mpakTUyecKux 3aHATHH U 1a00paTOPHBIX paboT

1. KapOoHOBBIE KHUCIOTHI.

Tema 2.4 Coneprxkanue yueOHOro MaTepuana
AzoTtcoaepkaiue
OpraHUYEeCKHe AMHHBL.
COEIMHEHMUS.
AMMHOKUCIOTHI.
benku.
B ToM uncne, npakTHUECKUX 3aHATHH U 1aOOpaTOpHBIX padoT
1. Pemenne sKkCiepuMEHTANIbHBIX 33/1a4 HA UICHTU()UKALINIO OPTraHUYECKUX COSTUHEHUH.
Tema 2.5 Copneprxanue yueOHOTO MaTepuaa

IInacTMacchl ¥ BOJIOKHA.

[Tomumepsr. Imactmaccesl. BonokHa.
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O6o0maroriee MOBTOPEHHE. 2

B Tom uncie, mpakTHYeCKHUX 3aHATUH B 1a00PaTOPHBIX paboT

1. Pacmo3naBaHue ImiacTMacc U BOJIOKOH. 2

Kourtposnbhast pabora. 1

3auer. 2
Bcero: 133
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cpen. mpod. oopazoBanus. — M., 2014.

. Epoxun 0. M., Kopanesa . b. Xumus ans npodeccuit U crenuanbHOCTEH TEXHUYECKOTO MPo
b, DNeKTpoHHBIN yueOHO-MeToAnYeCKHi KomIuieke. — M., 2014.
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/lna npenodasameneit

. ®enepanbubiit 3ak0H 0T 29.11.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit Deaepanum.

. Ilpukaz MunuctepcrBa obpazoBanust U Hayku P® ot 17.05.2012 Ne 413 «O6 yTBepxaeHUU
(benepasbHOrO TOCYAApCTBEHHOTO 00pa30oBaTENbHOTO CTAaHAAPTa CpeaHero (IOJHOro) oOIIero
00pa3oBaHUS».
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[Tucemo JlemaprameHTa rocylapCTBEHHON IMOJUTHKH B cdepe MOATOTOBKH PadOYMX KaIpoB U
JAIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259 «PexomeHmanuu 1Mo OpraHU3alNd
MOJTyYeHUsl CpeiHero o0IIiero oOpa3oBaHus B Mpeaesiax OCBOSHUS 00pa30BaTENbHBIX MPOrpaMM
cpenHero npodeccruoHaibHOro 00pazoBaHus Ha 0a3ze OCHOBHOIO OOLIEro 0Opa3oBaHUs C YUETOM
TpeOoBaHUH (heaepaTbHBIX TOCYAAPCTBEHHBIX OOPa30BaTENbHBIX CTAHJAPTOB M TOIy4aeMOU
npodeccu MM CIIeMUAIBHOCTH CPEeIHETo NMPpodheccHoHaIbHOTr0 00pa30BaHUs.

la6puensu O. C., JIsicoBa I'. I'. Xumus: kaura s npenojaBates: y4ed.-MeTo1. mocooue. —
M., 2012.

labpuensa O. C. u ap. Xumus s NpoPeccuil U CHeuaibHOCTEH TEXHUYECKOTro MPOQuIs
(3JIEKTPOHHOE MPUIIOKEHHUE).
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www. alhimikov. net (OOpa3oBaTenbHbIil CAlT AJIS MIKOJILHUKOB).

www. chem. msu. su (QnekTpoHHas OMOIMOTEKA 110 XUMUH ).

www. enauki. ru (MHTepHET-U31aHue A5 yuurteneld « EcTecTBeHHbIE HAyKu»).
www. lseptember. ru (MeToguueckas raszera «llepBoe ceHTIOps»).

www. hvsh. ru (kypran «XuMust B IIKOJIE ).

www. hij. ru (kypHan «XuMUs U )KUZHBY).

www. chemistry-chemists. com (3JIEKTPOHHBIN XypHAT « XUMHUKH U XUMHUSD) .
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