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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cpelHero ooOimero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanibHON  00pa3oBaTENbHONW MPOTPAaMMbI  CpeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraneHHbIXx B DeaepaibHOM  TOCYJapCTBEHHOM
obpazoBarenpHoM ctagapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TNONOKeHHW «CTparerum pa3sBUTHS BocHUTaHuA B Poccuiickon
Oepnepanuu Ha niepuoa 10 2025 roga» (Pacmopsikenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
oOmiel crpaTeruy 00y4eHusl, BOCIUTAHUS U Pa3BUTHUS 00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aiig 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
coJlepKaHMsl, pe3yJbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SBJISETCS HEOTHEMJIEMOM YacThi0 HX
oOpa3zoBaHHOCTH. OHO CHYXHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OJTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUSI MUPOBO33PEHHUS U OOIIEH KYJIbTYpPhI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercs xumuyeckoe o0pa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3oBaHUs CPeACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHE KOTOPOTO OINPENENICHbl B
nmporpaMme 10 XUMHHU C YY4ETOM CHeuu(PuKd HayKd XUMUU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mux 1efneld W TMPUHINIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasosanus B Poccuiickoii denepanum.

XuUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMM, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBIEHUs 00 OKpPYKAlOUIEM MHUpE KaK O €JUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMUs CTana
HEOTHEMJIEMOHN YaCThIO MHUPOBOH KYJIbTYPhI, HEOOXOIUMBIM yCIOBUEM YCIIEITHOTO
Tpyda MU KU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHash XMMHS KaK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE



III00aNBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPaHbl 310POBbSI.

B cooTrBercTBUM C OOIIMMU MEISIMH U TPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIN YpOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
00pa30BaHMsl B pa3IUYHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocraBnsomMHA  npeaMeTa  «XHUMHs»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@ass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHM (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUM) U
OpraHn4YecKor XumMuu. POpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW IPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTh PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepkanus KypcoB — «Opranuyeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOIO TOJAXOJa K H3YyYEHHI0 YydyeOHOro marepuaja U 00yCJIOBIIEHA
HUCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpENENEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYECKOM XHWMHHM BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHuH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEAMHEHHI. B Kypce oOpraHudeckol XMMHHM TOJIY4arOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[lox HOBBIM yrjoM 3peHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl W3YyYEHHBII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (AaKTOJIOTHMUECKHE CBEICHHS O BEIIeCTBaX U
XUMUYECKON peakimu. Tak, B 4aCTHOCTH, B Kypce «OOmmas u HeopraHuvecKas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX MO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
0000111at0111el 10 OOBICHSIONIEH U TPOTHO3ZUPYIOIIEH.

Envnas cucrema 3HaHUM O BaXHEMIINX BENIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUM, a TaAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHus jAomnoJyiHseTrcss B kKypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KAHMS, WMEIOIIMMHU KYJbTYPOJOTHMYECKHM W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMU HayKaMH, PacKpbIBalOT €€ pOJib B INO3HABATEIbHOM W MPAKTHYECKOU
JEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOLECCY



TBOPYECTBA B 00JACTH TEOPUU U MPAKTUUCCKUX MPUIOKEHUNU XUMHUH, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0riemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKA OCMBICIUBATh HUHGOPMALMIO U
NPUMEHATh €€ Uil TONOJIHEHUS 3HAHWUW, PENICHUS WHTEIUICKTYaJIbHBIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BAaTENIbCKUX 3a/1a4. B 1enom cojepkanue yueOHOTo
npeaMera «XHMHS» ~ JAaHHOTO  YPOBHS  H3YyYEHHUS  OPHUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOIIMXCSd MHUPOBO33PEHYECKOM OCHOBBI ISl TOHUMAHUS
bunocohckux MaAEH, TaKWX KaK: MaTepUAIbHOE €IWHCTBO HEOPTAHMYECKOTO
OpPraHUYECKOTO MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SBICHUWA IMYTEM OSKCIEPUMEHTa U
pelieHrs TMPOTUBOPEYMM MEXAy HOBBIMU (aKTaMu M TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKUX MpodiieM, a
TaKxke mpoleM cOepekeHUs SHEPTrETUUECKUX PECYPCOB, ChIPbS, CO3IaHUSI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
OOy4JarommMxcss MPUHIATHIE MPOrpaMMON IO XUMHUHU TOJXOJbl K OIPEACIICHUIO
COJlepKaHUsI M TOCTPOCHHUS TpeIMeTa IMpeaycCMaTpuBalOT (popMUpoBaHUE
YHUBEPCAIbHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHHUE IS
pa3IMYHBIX BHUJOB JICSATEIBHOCTU: pELICHUS TMpoOJieM, TIOWCKa, aHaiu3a u
00paboTku nHpOpMAIIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCJIEI0BATEIbCKON JCATEILHOCTH, 3aHUMAIOLIEH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUH.

B mpakTtuke mnpenomaBaHusi XMMHUM KaKk Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, TaK U HA YPOBHE cpeiHEro ol1ero o0pa3oBaHusi, P ONPEICICHUN
COJICPKATEJIbHOW XapaKTePUCTUKU ILIeJIeM M3y4YeHHUs TpeaMeTa HampaBiICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJUIIMOHHO MpU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKAa M KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTYyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEH W3y4YEeHUs
peaMeTa SABJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMHU LEISAMHU H3Y4YEHHS MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 i1.) siBisITOTCSA:

e (opMmpoBaHME CHCTEMBl XHMMHUYCCKMX 3HAHMH KaKk  BaKHEHIeH
COCTABJISIIOIIECH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOU
JIekKaT KIIOYEBBIC MOHSTHS, (YHIAMEHTAIbHBIC 3aKOHBI M TEOPUU XUMUU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W TMOHHWMAHHUE CYIIHOCTH JIOCTYITHBIX
0000IIEHNH T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHUE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opMupOBaHHE U PA3BUTHE MPEJCTABICHUNA O HAYYHBIX METOAAX MO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIHi, HEOOXOAMMBIX Il MPUOOpETEHUs
YMEHHUM OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMUYECKUX SIBJICHUH,
MMEIOIIMX MECTO B MIPUPOJIE, B MPAKTUYECKON 1 MOBCEAHEBHON KU3HU;



e DPa3BUTUE YMEHUU U CIIOCOOOB AEATETbHOCTHU, CBA3AHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHUMHUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBUII
0e30macHOro 0OpallleHUs C BEIIECTBAMH.

Hapsigy ¢ aTum, coniep:kaTelibHasi XapaKTepUCTUKA LieJied U 3a7a4 U3y4eHUsI
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CUCTEME CcpeHero oomiero odpazoBanus. CeroaHs B
NpernojlaBaHui  XUMHM B OoJiblliel  CTENEeHM OTHAETCS  MPEeANOoYTEHUE
IPaKTUYECKOM KOMIIOHEHTE COAEp)KaHWsd OOy4YEeHUs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3alyy, BIaJCIONIEr0 He
HA0OpOM 3HaHWU, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHUSIMH aKTUBHOTO TOJYYCHHS 3HAHUN W MPUMEHEHHS UX B PEATBbHOMN KU3HU
JUISL peLIEHUs TPaKTUYECKHX 3a]1ay.

B cBs3u ¢ 3THUM mpu W3YYEHHH TMpeaMeTa «XUMHs» TOMHHHUPYIOIIEe
3HaYeHHE NMPUOOPETAIOT TaKKUE LENH U 3a/a4i, KaK:

ajanrtanusi 0O0y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAOILErOCS MHpA,
(GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATUIO TPAMOTHBIX
pelIeHNU B KOHKPETHBIX KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX C BELIECTBAMH U UX
IPUMEHEHUEM;

dbopmupoBaHre y O0OyYalOmUMXCS  KJIIOYEBBIX HABHIKOB  (KJIHOYEBBIX
KOMIIETEHLIUI), HMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHMs MpoOJeM, MOUCKa, aHanu3a U 00padOTKu MHQPOpMaLUH,
HEOOXOAMMBIX [UIsi MPUOOPETEHUs OMbITa JEATEIbHOCTH, KOTOpas 3aHHUMAaEeT
BAXHOE MECTO B TO3HAHUM XUMHUH, a TaKXKe M OLEHKH C MO3UIUI
HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;

pa3BUTHE MO3HABATEIBbHBIX HMHTEPECOB, WHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEM 00yUaOIMMUXCS: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIC
3HaHUS 110 XMMHU B COOTBETCTBUM C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIb30BATh
COBpeMEHHbIe MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIMN XUMUYECKOTO COJIEP KAHNUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOLIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MpH IUIAHUPOBAHWHM W TPOBEACHUN XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBJICHHOCTH XMMHH, €€ BaXHOW pPOJM B PEIICHUHM TJIOOAIBHBIX MPOoOJIeM
palMOHANBHOTO MPUPOIONOJIL30BAHUS, TOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TMPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OEpexHOro
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUS OIbITa
UCIIOJIb30BAaHUSl TOJIYYCHHBIX 3HAHUM A MPUHATHS TPAMOTHBIX PELICHUH B
CUTYalUsIX, CBA3AHHBIX C XUMHUUECKUMH SIBJICHUSIMHU.



B ydeOHOM maHe cpemHero oOmero oOpa3oBaHMs MpeaMeT «XHUMUS
0a30BOr0 YpOBHSI BXOJUT B COCTaB IpeaMeTHON obnactu «EcTecTBeHHO-Hay4YHbIE
PEIMEThBD.

OO111ee YnCcI0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YpOBHE
cpeaHero oomiero oopazoBaHusi, cocrapisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenmeT opraHM4ecKol XMMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE M 3HAUYCHUE B
MOJYYCHUHU HOBBIX BEIIECTB M MaTepuaioB. Teopus CTPOCHUS OPraHHUYECKHUX
coequHenui A. M. bytiepoBa, €€ ocHOBHBIC M0JI0OkKeHUS. CTPYKTYypHBIE (POPMYJIBI
OpPraHUYECKUX BemecTB. [oMosorus, wu3oMmepus. XuUMHYECKass CBI3b B
OPTaHUYECKUX COCIMHECHUAX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenre o kiaccupuKaluyu opraHudeckux BenlecTB. HoMeHknaTypa
OpraHUYeCKUX COEAMHEHUM (CUcTeMaThyeckas) | TpHUBUAJIbHBIC Ha3BaHUs
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HHUS BEIIECTB W WX NPEBPAILICHUN:
O3HaKOMJIEHHME ¢ oOpa3laMu OpPraHWYECKUX BEIIECTB U MaTepuajaMh Ha HUX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJ OpPTraHUYECKUX BEIIECTB, HAOIIOJCHUE U
OIMCAHUE JIEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAILICHUID OPTAaHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPCHHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psaa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHUs] U TOPEHUs), HAxXOXJIEHHWE B TMPHUPOJIE, MOJTyYeHUE W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKHUM PAl. DTUIEH U MPONUIICH —
MPOCTEHIIINE TPEACTABUTENIM aJKEHOB: (PU3WYECKHME M XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIApaTallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonumepusaiuu). [loaydyeHne CHUHTETHYECKOIo
Kay4dyKa U PE3UHBL.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN PAl. ALIETUIICH
— TMPOCTEHIIMIA TPEICTAaBUTENb AJIKHUHOB: COCTaB, CTpOCHHE, (U3HMYECKUE U
XUMHUUYECKHE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FaJOTC€HUPOBAHUS, TUIpATALINH,
TOpPEHHs]), MOJyYEHUE U TPUMEHEHHUE.

Apenbl. benzon: coctaB, cTpoeHue, QU3NUECKHE U XUMHUYECKHE CBOMCTBA
(peakiuy rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIyYEHUE U NMPUMEHEHue. Tomnyon:
cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOJyYeHue U npumereHue. TOKCUYHOCTD
apeHoB. ['eHeTmyeckass CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKAIIUMHA K
pa3IMYHbIM KJIaccaM.



[IpupoaHbple MCTOYHUKMU YIiaeBOAOPOaOB. [IpupoaHbIi ra3 W NOMyTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxnenue. CrnocoObl mepepadOTKu HEPTH:
NEPETOHKAa, KPEKUHI (TEPMHUYECKHM, KaTaauTHuecKuil), nuponus. [IpoaykTs
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
yroJib U IPOAYKTHI €0 NMepepadOTKHU.

OKCIIEPUMEHTAIIBHBIE METOJbl HM3Y4YECHHMsS BEIIECTB M HX IPEBpALICHUIL:
O3HaKOMJIEHHME C o0pa3lamMu IUIacTMAacCc, KaydyKOB M PE3UHBI, KOJUIEKIUH
«Hedpte» u  «Yromp», MoOIEIHpPOBAHHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJOr€HOMPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHHE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnble 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOAHOTO BENIECTBA WM NMPOAYKTA PEAKLIHUH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIECTB WM IPOAYKTOB PEAKIIUH).

Kucnaopoacoaepxaiue opranuyeckue CoeJUHEHUS

[IpenenpHble OQHOATOMHBIE CIMPTHL. MeETaHOJ MW DJTAaHOJN: CTPOCHHE,
¢usznyeckue U XHUMHUYECKHE CBOICTBa (peakuMM C aKTHUBHBIMU METaJUIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHe. BoaopoaHble CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaroMHsle  CIMpPTHL. ODTWICHIJIMKOJIb W  TIIMIEPHH: CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBUE CO IEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peaklys Ha MHOIOaTOMHbIE cnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepuHa U STUIIEHTJIMKOJIS.

deHo: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
duznyeckue U XMMUYECKHE CBOICTBa (peakUMHU OKHCIEHUS U BOCCTAHOBJICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

OMHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasl KHCIIOTBI: CTpOeHHe, (pU3MuecKre U XMMHUYECKHUE CBOICTBa (CBOICTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIHsl 3TeprU(pUKalUu), MOJIyIeHUe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBas KUCJIOTHI KakK MPEACTABUTENN BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [uuaponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas
pOJIb )KUPOB.

VYrneBonpl: cocrtaB, kjaccuUKalUs ~ yriaeBoAoB  (MOHO-, JHU- U
nosucaxapuabl). [roko3a — mpocTelmmi MOHOCaxapul: OCOOEHHOCTU CTPOEHUS
MOJIEKYNbI, (U3NYECKHEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
ruapokcuaom Meau(Il), okucnenue ammuadyHbIM pacTBOpoM okcupa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TIJIIOKO3bl), HaXOXKJIEHHWE B MPHPOJE, NMPUMEHEHHE,
ounonorunyeckas poiib. PorocuHTe3. pyKTO3a KaK U30MEP IITHOKO3BI.



Kpaxman u nemnono3a Kak OpupofHble nosuMepbl. CTpoeHne Kpaxmaia H
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOJIH3,
KaueCTBEHHAs pPEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
MpPOBE/ICHUE, HAOJIOJICHHE W ONMHMCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJa
okcugoMm Meau(Il)), MHOroaTroMHBIX CHOUPTOB (B3aUMOJICUCTBHE TIJIMIIEPUHA C
rugpokcuom meau(ll)), anbaeruioB (OKUCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmeau(Il), B3aummomeicTBHE Kpaxmana C HOJOM),
IIPOBEICHHUE MMPAKTHUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTBHI.

Pacuérnble 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaepxaliue OpraHuyecKue CoeAuHEHM.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHUYECKHE CBOICTBAa aMHMHOKMCIOT (Ha Ipumepe rinuiuHa). buonormueckoe
3HAYECHWE aMUHOKHCIIOT. [lenTuasl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJISIpHBIE cOelMHEHMs. llepBuuHas,
BTOPMYHAs M TPETHUYHAS CTPYKTypa OenKkoB. XHMMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB W HUX MPEBpaIICHUI:
HAOJII0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JEHATYypalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BricokoMoJ1eKyJISIpHbIE COeINHEHUS

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALIUU, CPEIHSST MOJIEKYISIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCAIIHSL.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUIN:
O3HAKOMJICHUE C 00pa3liaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MesxknpeaMeTHbIE CBA3H.

Peanuzanus MeXXnpeaMETHBIX CBSI3€HM NPU U3YYEHUU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISCTCS UYEpe3 HCIOJIBb30BaHHE KaK OOIIUX EeCTECTBEHHO-
HAyYHBIX NOHATUN, TaK U TOHATUH, SBISIOUIMXCS CUCTEMHBIMU JUIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYUYHBIE IOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, THIOTE3A,
3aKOH, TEOPHSs, aHAJIN3, CHHTE3, Kiaccu(uKaius, NepruonIHOCTh, HAOTI0IeHNUE,
U3MEpEHHe, SKCIIEPUMEHT, MOJICTUPOBAHHE.



duznka: wmaTepus, OHEPrHsi, Macca, aToM, OJJIGKTPOH, MOJICKYJa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BEIeCTBa, (PU3MUECKHUE BETUYUHBI U SMHHIIBI X U3MEPEHHUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH AaKTUBHBIC BelIecTBa (OCNKH, YTJIEBOIBI, JKUPHI,
(bepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIBbI, TIOJIE3HBIC HCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHoNmoTHsA: TNHIIEBBICE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHHUS,
MOIOIIUE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUECKHE TMperapaThl, MaTEPHAIIBI U3
WCKYCCTBEHHBIX 1 CHHTETHYECKHUX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dIeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000JI0YKa. DHEPreTUYecKre YpOBHH, MOJYPOBHU. ATOMHBIE OpOUTasH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeliesieHus] 3JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [leproamyeckoil cucTeMbl
xuMmudeckux sneMmeHToB . M. MeHueneeBa ¢ COBpEMEHHOU TEOPUEW CTPOEHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUuoaaM.
3HaYCHUE EPUOINYECKOrO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHYECKass CBS3b. BHAbl XWMHUYECKON CBSI3U
(KoBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYJIIPHOTO HM  HEMOJIEKYJISIDHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTAIUNIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[IonsTie o nucnepcHbIx cucreMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 10151 BelecTBa B paCTBOPE.

Knaccuduxarus HEOPIraHUYECKUX COCJIMHEHUU. Howmenknarypa
HEOpPraHUYECKUX BelIeCTB. ['eHeTudeckas CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKAIUX K PAa3JIMYHbIM KJIaccaM.

Xumuueckas — peakuusd. Kimaccupukanmss — XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAaHEHUs MAaCChl BEIECTB,
3aKOH COXPAaHEHUs U IPEBPALLCHUS DJHEPTUU IIPU XUMUUECKUX PEAKLIUAX.



CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iu4HbIX (akTopoB. OOpaTuMble
peakuuy. XWUMHYECKOe paBHOBecue. @DakTOpbl, BIMSIOLIME HA COCTOSHHE
xumu4ueckoro pasHosecus. [Ipunnun Jle [larense.

Onexrpoautnueckas quccouuanus. CuiabHble U cnalble 27eKTponuThl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KHUCJIas, HEUTpaJIbHASL, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YECHMsS BEIIECTB M HUX IIPEBpALICHUM:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMHYeckux 3neMeHToB /. U.
MenpeneeBay, U3ydeHHE MOJENEH KPUCTALUIMYECKUX PEIIETOK, HAOIIOJAEHUE U
ONKMCAHKUE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX ONBITOB (Pa3JIOKEHUE MEPOKCUAA
BOJOPOJIa B MPUCYTCTBUU KaTaJanu3aTOpa, ONPEIEICHUE CPEABl PACTBOPOB BELIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUMH HOHHOrO OOMeEHa),
IIPOBEICHUE NPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKOUN pPEAKLIMM.

PacuérHrie 3anaun.

PacuéTtel 10 ypaBHEHMSM XHMHYECKMX pEaKUud, B TOM 4YHCIE
TEPMOXHMHUUYECKHE PACUYETHI, PACUETHl C MCIOJb30BAHUEM IOHATHS «MaccoBas
JI0JISL BEILIECTBAY.

Heoprannuyeckas xumus

Hemeramnel. Ilonoxxenne HemetaiuioB B llepuomuueckord  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusznyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETAIOB (Ha MpuMepe
KHCJIOpOoa, cephl, hocdopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TajoreHOB, CEPhl, a30Ta,
dbochopa, yriepoga U KpEeMHHMs) W HMX  COCAMHEHUUH  (OKCHUJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUN.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoil cucteMe XMMHYECKHX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJICKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DNEKTPOXUMUUYECKUIN Pl HAMTPSYKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIUX METAIIOB (HATPUM, KM, KaJbLIHi,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCIEepUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEHIECTB W HMX IPEBpallCHUN:
M3yYEHHUE KOJUICKIIMU «MeTallibl M CIUIaBbl», OOpa3llOB HEMETAJIOB, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/a4, HaOJIOJEHUE W OINUCAHUE JIEMOHCTPALIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACICTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAIIJIOB).

PacuérHble 3anaumn.



Pacuérbl macchl BemiecTBa WM 00bEMa ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIONIMX B PEAKIMU BEILIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XumMus M KU3Hb

Ponp xuMum B oOecrieueHUM 3KOJOTHYECKOM, SHEPTreTHUYECKON U THUILECBOM
0€30MacHOCTH, pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX POMBIILICHHOTO
MOJTYYEHHUSI BAXKHEUIIIUX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINHME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbICE MaTEpHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuasbl JJis 3JIEKTPOHUKH, HAHOMATEpUAJIbl, OPTAHUYECKUE U MHUHEpaJIbHbBIC
ya00peHus.

XuMHS U 3I0pOBBE YEJIOBEKA: MpaBUJIa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npernapaToB, MpaBuia OE30MaCHOTO WCIIOIb30BaHUS MpernapaToB OBITOBOM XMMHUU
B ITIOBCEIHEBHOM JKU3HH.

MesknpeaMeTHbIE CBS3H.

Peanuzanuss  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUH oOmed
HEOpPraHUYeCKOW XUMHUH B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIIOJIb30BAHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHbIX TOHSTHH, TaK U TMOHATUNA, SBISIOLIUXCS
CUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KJIacCU(pUKALMs, TEPUOJAUYHOCTh, HAOIIOICHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuka: MaTepus, IHEPIUs, Macca, aToM, IEKTPOH, POTOH, HEUTPOH, UOH,
M30TOIl, PaJIHOAKTUBHOCTb, MOJIEKYJIA, DHEPIETUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHoO€ COCTOSIHME BEIIECTBA, (DU3MUECKHUE BEIWYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: kinerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHTbI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTYPTHUsl, ITPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOJACTBO, IHILIEBAS
NPOMBIIIUIEHHOCTh,  (papMalleBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHX NpenapaToB, IPOU3BOACTBO KOHCTPYKLUMOHHBIX MaTEpHUAaJOB,
AJIIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOT M H.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XMUMHUHN HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4aroNIMMHUCSL TMPOTpaMM CpelHero oOmero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeMETHBIM W TpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa3oBaHus SIBJSIETCA CUCTEMHO-AESATEIbHOCTHBIN TTOAXO/I.

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIBLHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIhTaTOB OCBOCHHS TpeIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 00pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEIEICHUIO;

HaJMYHe MOTHUBAIMH K O0YICHHIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CHOCOOHOCTH OOYYaroIIMXcsi PYKOBOJICTBOBATHCS B CBOECH
JESATETbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH IETOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKE MPABOCO3HAHUS AKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
I[N ¥ CTPOUTH JKU3HECHHBIC TIJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS MpeaMeTa «XHUMUsS» JOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMU
U HJeaJaMU POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpPaBWIAMH  TOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  Ipoleccam
CaMOITO3HAHUS, CaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXcsl.

JIn4HOCTHBIE pE3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OTBITA TO3HABATETLHON M MPAKTHYECKOW JEATEeITbHOCTH
OOy4JaroMXcs M0 peaju3alyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpamIaHCcKOro BOCIIUTAHUS:

OCO3HAHUS 00YYaAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 003aHHOCTEH,
YBaXCHUS K 3aKOHY M MTPABOIIOPSIKY;

MPEACTAaBICHUS] O COLMAIBHBIX HOpPMax M MpaBUiIaX MEXKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JESITENIbHOCTU TMpPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHUH y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH TMOHUMAaTh M MPUHUMATh MOTHBBI, HAMEpPEHHUS, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbIX BUIOB YUEOHOU AeSTEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

[EHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIJEIUI0
OTE€YECTBEHHON XUMUMU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTHUECKOTO
NPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKU €CTh pe3yibTaT
JUINTETBHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e UHQOpMalMU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIBbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE IOBEJEHUE M ITOCTYIIKM CBOMX TOBAapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

MOHMMAHUSl LEHHOCTEW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI Oe30macHOr0 OOpallleHHus] C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HMHIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOIINX 3J0OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHMKAaTUBHOW  KOMIETEHTHOCTM B  Yy4eOHO-HCCIEA0BATEIbCKOM
NEATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEesATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCUuil pa3iIudHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYNY, JIOASIM TpyJAa U pe3yibTaTaM TPyAOBOU JeATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HWHAMBHIYAJIbHON TpaeKTOpUU
oOpa3oBanus, Oymymied mpodeccun u peanus3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeOHOCTEH 00111eCTBa;



6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HAa 3€MIIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HPKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COUUATIBHOW CPELBI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHHU XUMHUHM IS
pELICHUSI BOMPOCOB PAMOHAIIBHOTO MPHUPOIONIOTIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
MPUPOJIHON Ccpejlie, YMEHHsSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE IKOJOTHYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTUUECKOTO MBIILUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIIBbITA JEATEIbHOCTH HKOJIOTHYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHMKATHUBHON M COLUAIBHOM
MPAKTUKE, CIIOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHMMAaHUS CHeMU(UKA XUMHUU KakK HayKd, OCO3HaHMUs €€ poju B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MHUpE KaK O €IUHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMMHHM JJIE  COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aIbHBIX MpoOsieM
YCTOWYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OCCTICUCHUM YCIIOBUI
YCHENIHOTO TPpyJAa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa 1
MPOUCXOJIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBaHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0  TOJyYCHUS
JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

VMHTEPECA K NO3HAHUIO U UCCIIEIOBATEIbCKOU JIESITEIbHOCTH;



TOTOBHOCTM M  CIIOCOOHOCTH K  HENpepbIBHOMY 00Opa3oBaHUI0 U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM
NEATEIIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI Y4€OHOIO MpeaMeTa «XUMHUs» Ha
YPOBHE CpeJHero oo1iero o0pa3oBaHus BKIIOYAIOT:

3HAQUMMBbIE  JUIS (GbopMHpOBaHUS  MHPOBO33PEHHS  OOyYarOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKaroLUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIus, SBJICHUE,
Ipolecc, CUCTEMA, HAyYHbIA (akKT, MPUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCeA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaJbHble y4eOHBbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue (GyHKIIMOHAIBHOM
IPaMOTHOCTH M COITMATILHOM KOMIETEHIIMN 00y4YarOInXCs;
CHOCOOHOCTD oOy4JaroImMxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBHS B MO3HABATEIBHON U COLMAJIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PEryJATHUBHBIMU
JNIEUCTBUSIMU.

Osjaaaenue YHHBEpPCATbHBIMH YueOHbIMU NMo3HABaTeJIbHBIMHU
AEeHCTBUSIMMU:

1) 6a30Bble JJOruvYecKune aeMcTBUsI:

CaMOCTOATENLHO  (QopMyIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAeisaTh LEIH JEITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C TOCTABICHHBIMU 1EISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TOHATUN M YCTaHABIMBATH UX B3aUMOCBSI3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSITHUS JJII OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJIacCU(PUKAIIMU BEIIECTB M
XUMHYECKUX PEaKIIU;

YCTAHABJIMUBATh TMPUYUMHHO-CICICTBEHHBIE CBS3U MEXAYy H3y4a€MbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;



IPUMEHSATH B MPOLECCE MO3HAHUSA, UCIIOIb3YEMbIE B XUMHUHU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA30BBIBATH MOJIEIbHBIC IPEACTABICHNUS — XUMUYECKUN
3HaK (CUMBOJI) DJEMEHTa, XHUMHUYecKas (¢GopMylia, YpaBHEHHE XUMHYECKON
peakuuu — MpU pelIeHUH Y4YeOHBIX IO3HABATENbHBIX M IPAKTHUUECKUX 3anad,
IPUMEHATHh HAa3BAHHBIE MOJEIJIbHBIE MIPEJICTABICHMSI JUIsl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMBbIX BEIIECTB U XUMHUECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKIHnii;

dbopMynupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSATEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCHl B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJIECHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS W IIPOBEICHMUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMs HAOIIOJaTh 3a XOIO0M
npolecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTEIBLHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON palboTe;

npuoOpeTaTh ONBIT YYEHWYECKOM HCCIIENOBATENbCKOW UM MPOEKTHOU
JESTEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/I0B [TO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEp’KaHUSA, CIPAaBOYHBIE TMOCOOUS,
pecypcbl MHTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTB;

(dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHbIE METOIbI MPHU MOUCKE U
orbope wuHPOpMaNKK, HEOOXOAUMOW [JI1 BBIOJHEHHS yYEeOHBIX 3a1ad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BAaHUS HMH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIUILIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: MNPUMEHATh MeEXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

UCIOJIB30BaTh M INpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaIJISTHOCTH.



OByaieHUe YHHBEPCAJbHBIMH KOMMYHHUKATUBHBIMHY /1€ CTBUSIMU:

3aJ1aBaTh BOMPOCHI 10 CYIIECTBY OOCYKIAE€MOM TEMBI B XOJC JUAIIOTA W/WIH
JTUCKYCCHM,  BBICKa3bIBaTh  WJeH, (GOPMYIUPOBATh CBOM  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIlMEH pe3yabTaTOB MO3HABATEIBHON JESATEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUHU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
W3Yy4aeMbIX BEIIECTB, pealn3alud y9eOHOTO MPoeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBJiaieHNe YHUBEPCAIbHBIMH PEryJSSTUBHBIMU AeHCTBUSIMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBIATH CBOIO I103HABATEIBHYIO
JEATEIIbHOCTh, OMNpenensis €€ [eau M 3ajJadyd, KOHTPOJIUPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJIrOpUTM JCUCTBUN  TpHU
BBITIOJIHEHUU YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
3¢ (deKTUBHBIN CcrMOco0 MX peneHuss ¢ Y4ETOM TMOJYyYeHHUS HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTA HAa OCHOBE CaMOAHAIIN3a
U CAMOOILICHKH.

HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHs»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTEeCTBEHHO-HAYYHOW KAapTUHBI MHpA, POJIM XUMHUM B TO3HAHUM SIBIICHUI
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS W KyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYECKUX 3a71a4
¥ DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpele;

BJIAJICHUE  CHUCTEMOM  XMMHYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIaraloIyMe TOHATHS (XMMHUYECKHM DSJIEMEHT, aToOM, OJJICKTPOHHAas
000JI09Ka aTOMa, MOJIEKYJIa, BAJIECHTHOCTh, DJIEKTPOOTPUIIATETLHOCTh, XUMHUECKAs
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpamiéHHas), MOJb, MOJISIpHAS
Macca, MOJIAPHBIM O00BEM, YIIEPONHBIN CKelneT, (YHKIMOHANbHAS TPYIIa,
paauKall, U30MEPHUs, U30MEPHI, TOMOJIOTHYECKUN P, TOMOJIOTH, YII€BOJAOPO/IbI,
KUCJIOPOJI YU a30TCOAEpKalMe COCIUHEHHUS], MOHOMEpP, IOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIC COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPHST CTPOCHUS
oprannueckux BemiectB A. M. bytinepoBa, 3aKoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN $SI3bIK XMMHHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JIeKAIME B OCHOBE TMOHUMAHUA NPUYUHHOCTM W CUCTEMHOCTH XHUMHUYECKUX



SBJICHUM, (DAKTOJIOTMYECKHNE CBEIICHHUS O CBOMCTBAaX, COCTaBE, IMOIYYECHUU U
0e30MacHOM HCIIOJIb30BAHUM BaXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM NEATEIbHOCTH YEJIOBEKa;

c(hOpPMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpHbIE MPHU3HAKU TOHSTHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA IMPHU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHEHU;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHYECKYIO CHMBOJIMKY JIs
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyaT OpraHMYECKHX BEIIECTB W ypaBHEHUH XUMHYECKUX PEAKIUH,
M3TOTABIMBATh MOJEIN MOJIEKYJ OPTaHWYECKUX BEUIECTB JJI WUIKOCTPALIMU KX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAJICKHOCTh H3yUYECHHBIX
OpPraHMYECKUX BEHIECTB II0 HMX COCTABY M CTPOCHUIO K ONpPEACIEHHOMY
KJIAcCy/Tpynne CcoequHeHuN (yrieBOJOPOAbl, KHUCIOPOJ U a30TCOJIEpKaIue
COEIMHEHUS, BBICOKOMOJIEKYJIAPHBIE COEOUHEHHUS), JlaBaTh WM HAa3BaHUS IIO
cuctematudyeckoit HomeHknarype (IUPAC), a Taxke NpUBOAUTH TpUBHUAIBHBIC
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEIHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKOJb, TJHIEpUH, (eHos, GopMalbIeTu], aleTaablIerul, MypaBbrUHas
KHCJIOTA, YKCYCHAsl KUCJI0TAa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNISITH BUJBl XUMHUYECKOM CBS3U B
OpTraHUYECKUX COCIUHEHUSX (OIMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytnepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA M CTPOCHUS; 3aKOH COXPAHECHUSI MACCHI BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XUMUYECKUE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, ATaH, ATUJIEH, MNPOIWIICH, AlETUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIUKOJD,
TTIALEPUH, (EHOJI, aleTalbJIerua, MypaBbiUHAsl M YKCYCHas KHUCIOTBHI, TIIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KUCIIOTa), HILTIOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXKIYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIHMX XHUMHUYECKHX pPEaklHil ¢
HCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIE€BOIOPOIHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CHOCOOBI WX TMepepaboTKU U
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MepepadOTKH;

c(hOpPMUPOBAHHOCTh YMEHUM TMPOBOJAUTH BBIYUCICHUA IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiMy IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO M3 HCXOJHBIX
BEILIECTB WU MPOJYKTOB PEAKIUN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CHUCTEMOW 3HAHWUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHUH BEUIECTB U
XUMUYECKUX SBJICHUN (HAOII0IeHNEe, N3MEPEHUE, SKCIIEPUMEHT, MOJISTIMPOBAHNE),



UCIIOJB30BaTh CUCTEMHBbIE XMMHUYECKUE 3HAHUS JUIsl NOPUHSATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA MOJIb30BAHUS XUMHUECKOU
NOCyJI0 ¥ JabopaTOpHBIM OOOpPYAOBaHUEM, a TaKKe MpaBuiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCT, yMEHHUH ITUTAHUPOBATH W BBHINIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (IIPEBPALLEHNS OPraHUYECKUX BEIECTB IIPU HAIrPEBAHUHU, ITOTYUYEHUE
OTUJIEHA W W3YYEHUE €ro CBOWCTB, KAYECTBEHHBIC PEAKIUU OPraHUYECKUX
BEILIECTB, J€HATypalus OCJIKOB MpPU HarpeBaHUU, I[BETHBIC PEaKIMU OCJIKOB) B
COOTBETCTBHUM C TMpPaBWJIAMU TEXHUKA O€30MaCHOCTH TMpu OOpalieHuH C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHYECKOTO JKCIIEpUMEHTa B (OpME 3alKuCH YPAaBHEHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIUpOBaTH BEIBOABI HA OCHOBE dTUX PE3YyJIbTATOB;

chOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TMOJy4aeMyl) U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaiuu, aTepHeT U Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHMM  COONIIOAaTh  MpaBUjia  DKOJOTUYECKH
1eJeco00pa3HOro TMOBEAEHUST B OBITY U TPYAOBOH JEATENbHOCTH B LEISIX
COXPAHEHMSI CBOETO 3J0POBbS M OKPYKAIOIIEH NPUPOIHOM CpEelbl, OCO3HABATH
OMACHOCTh BO3JICMCTBUSI Ha KUBbIE OPraHU3Mbl ONPENEIEHHBIX OpPraHUYECKUX
BEILECTB, MOHUMAsI cMbIca mnokaszatensd [IJIK, moscHiATh Ha mpumepax CrnocoObl
YMEHBIIICHUSI W TPEJOTBpAICHUS HX BPEIHOTO BO3JCHUCTBUS Ha OPTraHU3M
YEJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BELIECTB M
XUMHYECKUX SBJICHUM;

JUISL  CHENBIX W CHA0OBHIAAIIMX OOYYAIOIIUXCS: YMEHHE WCIOJIb30BATh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHuit JI. bpaitns s 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckas
XAMUS» OTPAXKaAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMHUU B TIO3HAHWUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs] MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0pPOBBIO U MPHUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKHMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTOJIAraloINe TMOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-



AJIEKTPOHHBIE OPOWTATM aTOMOB, HWOH, MOJICKYJid, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIEHb OKUCJIEHUS, XUMUYECKAsl CBS3b
(KoBaJIeHTHas, MOHHAs, METAJNIMUECKas, BOJIOPOJIHAS ), KpUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEAKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
DJICKTPOJIUTHYECKAST JTUCCOLIMALNSA, OKHUCIIUTEIb, BOCCTAHOBUTEIL, CKOPOCTh
XUMHUYECKOW peaklMi, XUMHYECKOE€ pPAaBHOBECHE), TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuoauueckun 3akoH JI. M. Menneneena,
3aKOH COXPAaHEHHSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALICHUS SHEPTUH
NpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKUX SIBIICHUM, (PAKTOJIOTUUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUN U 0€30MaCHOM HCTIOJIb30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUM BBISIBIATh XapaKTepHbIC NPHU3HAKU TTOHATHH,
YCTaHABJIMBATh UX B3aUMOCBA3b, MCIIOJb30BATh COOTBETCTBYIOUIUE MOHSITUS IIPHU
OINMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MIPEBPAILCHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM HCMOJIb30BaTh XUMHUYECKYH0 CHUMBOJIUKY JIJISI
cocTaBiieHus (OopMysa BEIIECTB M  ypaBHEHMM XUMHUYECKUX  PEaKIIuH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
HEOPTaHMYECKUX BelIecTB (yrapHblii Ta3, YIJIGKUCIBIM Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPENIENATh BAJIGHTHOCTh U CTEIEHb OKUCIICHUS
XAMHUYECKUX AJIEMEHTOB B COCIUHEHHUAX PA3JIMYHOrO COCTABA, BUJ XUMHYECKOU
CBsI3U (KOBaJIEHTHAsI, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, THIT
KPUCTAUTMYECKON pelIéTKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJspHasi,
HMOHHAs, METAJJTUYECKas), XapaKTep Cpe/ibl B BOJHBIX PAaCTBOPAX HEOPTaHUYECKUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTH YMEHUMN YCTaHABJIMBATh MIPUHAJIC)KHOCTD
HEOPTaHWYECKUX BEMIECTB MO HMX COCTaBYy K OMNpPENeNEHHOMY KIacCy/Tpymnie
COEIMHEHUM (MPOCThIE BEIIECTBA — METAJIBI M HEMETAJIJIbI, OKCHJIbI, OCHOBaHUSI,
KHCJIOTHI, aM()OTEpHBIE THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEepUoandecKoro 3axkoHa [l.
W. MenneneeBa u J1eMOHCTPUPOBATH €0 CHCTEMATH3UPYIOINIYI0, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKHUX »dJieMeHTOB 14 mnepuonoB Ilepuoanueckoi CUCTEMBI
xumudeckux sneMeHToB [[. M. MenneneeBa, Ucnonb3ysd MNOHATHS «S-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHIY, OOBSICHSATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHYECKHUX BJIEMEHTOB U UX COCIMHECHUU
110 nepuoaaM u rpynnam llepuonnueckon cucremel XUMUYECKHX 3y1eMeHToB [1. .
Menneneena;

chOPMHPOBAHHOCT, YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XAMHUYECKHME CBOWCTBA HEOPraHWYECKHWX BEIIECTB  PA3JIMYHBIX  KJIACCOB,



NOATBEPKJATh CYIIECTBOBAHUE T'€HETHUYECKON CBSA3M MEXAY HEOPTaHUYECKUMU
BEI[ECTBAMH C [TOMOIIbIO YPABHEHHUM COOTBETCTBYIONIUX XUMUUYECKUX PEaKIIUA;

chOpMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU II0
pa3IMYHBIM TPU3HAKaM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHUIO CTEMEeHEW OKHUCICHHS 3JIEMEHTOB, 00paTUMOCTU
peaKIK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS pPEaKUUW pPa3IUUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIMi HOHHOTO OOMEHA, YYUThIBAs
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLIUU UAYT J0 KOHIIA;

c(OPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUH, TOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB PAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM MYTEM MOHBI, PUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

C()OPMUPOBAHHOCTb ~YMEHHMH  PACKpPbIBaTh CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMsI 3JIEKTPOHHOIO OasiaHca
ATUX PEaAKIUM;

c(OpMUPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUECKON
peakuuu OT pa3IMuHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMHUECKOIO PAaBHOBECHUS
B 3aBHCHMOCTH OT BHEIIHEro Bo3aeiicTBus (npuHiun Jle latense);

C(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTb XHUMUYECKHUE MPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaKa, a
TaK)Xe€ CPOPMUPOBAHHOCTh NPEACTABICHUNA 00 OOLIMX HAyYHBIX NPUHLHUIAX WU
HKOJIOTHYECKUX MPOOIEeMax XUMHUYECKOTO MPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMHYECKUX PEAKIMSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOLIUX B PEaKIUU
BEIIECTB, TEIJIOBOro 3((deKkTa peakliuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh YMEHUN COOIIOAATH MpaBUiia MOJIb30BAHUS XUMHUECKOMN
MOCYJIOM W JTabOopaTOpHBIM OOOPYJOBAaHUEM, a TAaKXKE TMpaBHIa OOpaIlCHUS C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSMHU O BBINOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH UM BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJIENIeHHe Cpelbl PACTBOPOB BEMIECTB C TOMOIIBIO  YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE Pa3IN4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, Ha KaTUOH aMMOHHSI, PEUICHUE HKCIEPUMEHTAIbHBIX 3a/ay 10
teMaM «Metaiey u «Hemeramibl») B COOTBETCTBHM C MNPAaBWIAMH TEXHUKU
Oe3omacHOCTH TIpU OOpAIllEHNH C BEIIECTBAMH U JIa0OPATOPHBIM 000pYIOBaHUEM,
NOPEICTaBIATh PE3yJAbTaThl XUMHUYECKOIO JSKCIepuMeHTa B Qopme 3amucu



ypaBHEHUH COOTBETCTBYIOIIUX peaKmuii U (OpMYIUPOBATh BHIBOABI Ha OCHOBE
ATUX PE3YyJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, TMOJy4aeMyr W3 Pa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIuu, THTepHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  IpaBUjlia  AKOJOTHYECKHU
1eaecoo0pa3sHoro TMOBEACHUsT B OBITY W TPYAOBOM JCATEIBHOCTH B IEIIX
COXPAHEHHSI CBOETO 3J0POBbSI M OKPYKAIOIIEH MPUPOAHOM CpElbl, OCO3HABATH
ONACHOCTh BO3JICHCTBUS HA KUBBIE OPTAHU3MBI OINPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax cHocoObl YMEHBIICHUS H
MPEIOTBPALICHUS UX BPETHOTO BO3ICHMCTBUS HA OPraHU3M YEJIOBEKA;

JUIs. O0y4YaroIuXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKHUX SIBJICHUM;

JUISL CHENBIX W CHA0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins nms 3anmucu XMMUYECKHX

dbopmy:.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (nmudpossbie)
Ne ni/m APOrpaMMEI Beero KOHTpﬁOJIBHLIe HpaRTﬁPl'leCKI/Ie 06pa30OBATEIBHBIE
padoThI padoThI pecypesi
Pasznea 1. TeopeTuyeckne OCHOBBI OPraHUYeCKOH XUMUM
L1 Crocns opramseeR coomumcnt A 3 ubanorexa IOK
' P P A ' https://m.edsoo.ru/ff0d210c
M. bytneposa
Htoro no pazneny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIe yraeBoaOpOABI — aJIKaHbI 2 bubmorexa LHOK
) https://m.edsoo.ru/ff0d210c
29 HenpenenbHble yrieBoaOpOIbl: aJIKEHBI, 6 1 bubnnorexa [JOK
) aJIKaJIMeHBI, aJKUHBI https://m.edsoo.ru/ff0d210c
bu6mmoreka [JOK
2.3 ApOMATHHECKHE YIJICBONOPOIEI 2 https://m.edsoo.ru/ff0d210c
24 [IpupoaHbIE HCTOYHUKH YTIEBOJIOPOAOB U 3 1 bubnnoreka [JOK
) uX nepepadoTka https://m.edsoo.ru/ff0d210c
Hroro no pazgeny 13
Pa3nen 3. Kuciopoacoaep:kaiue opraHu4ecKue coeTuHEeHUs
bu6mmoreka [IOK
31 Criupret. exon 3 https://m.edsoo.ru/ff0d210c
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1 bubmuorexa [JOK
) CnoxxHabIe Y(UPHI https://m.edsoo.ru/ff0d210c
bu6mmorexa [IOK
33 Y TIeBOME 3 ! https://m.edsoo.ru/ff0d210c
Hroro no pazneny 13




Pasznen 4. A30Tc0uepmamne OpPraHn4eCcKue COCAUHECHUs

bubmuorexa [JOK
4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3 https://m.edsoo.ru/ff0d210c
Hroro no pazgeny 3
Pa3znea 5. BbicokoMoJieKyJIsIpHbIE COeINHEHU S
bu6mmoreka [IOK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://m.edsoo.ru/ff0d210c
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34
[TPOI'PAMME
TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC
Konu4yecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/n NPOrpamMMbl Bcero Kontpoabnsie — Ipakrueckue o0pa3oBaTte/ibHbIE
pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuit
1.1 3akoH U llepuoanueckas cucrema 3 bubnnoreka [JOK
’ XUMUYecKux anemeHTos JI. . https://m.edsoo.ru/00adb59e
Menpeneena
10 Crtpoenue BemiecTBa. MHOTOOOpasue 4 bubnuorexa [JOK
) BEILIECTB https://m.edsoo.ru/00adb6b6
bubmuorexa [JOK
1.3 XHMHUHECKHE PeaKiiiH 6 https://m.edsoo.ru/00adb7e2
Uroro no pazgeny 13




Pa3nes 2. Heoprannyeckasi xumust

bubmuorexa [JOK
2.1 Merammer 6 https://m.edsoo.ru/00adbcb0
bu6mmoreka [IOK
22 Hemeramt : https://m.edsoo.ru/00adbe9a
23 CBs13b HEOPraHMYECKUX U OPTaHUUECKUX ) bubmmoreka [JOK
) BEIIECTB https://m.edsoo.ru/00adbcb0
Hroro no pazgeny 17
Pasznea 3. Xumus u :KU3HL
bu6mmoreka [IOK
3.1 XUMUSL 1 FKH3HE 4 https://m.edsoo.ru/00adcade
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE
10 KITIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne i/ Tema Ypoka B KOHTpOJ’IbHLIe HpaKanecxne 06pa30BaTeJILHbIe
cero padoThI padoThI pecypcbl
1 [Ipenmer oprannyeckoil XuMuu, €€ BOSHUKHOBEHUE, 1 bubmuorexa [IOK
pa3BUTHE U 3HAYCHUE https://m.edsoo.ru/ff0d210c
Teopust cTpoeHNs OpraHMYECKUX COeAUHEHUNH A. M. Bu6mmoteka [JOK
2 N 1
BbytnepoBa, €€ 0OCHOBHBIE MOJIOKEHHS https://m.edsoo.ru/ff0d227e
[IpencraBnenue o knaccuPuKaIy OPraHUIECKIX
3 BGIiIIgCTB. Homenkitatypa %)CI/ICTI;MaTIfquKaSI) 51 1 bubmmorexa [IOK
https://m.edsoo.ru/00adb33c
TPUBUAIbHBIC HA3BAaHUSI OPTAaHUYECKUX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHAN P 1 bubmorexa HOK
’ https://m.edsoo.ru/ff0d23dc
5 MeraH 1 3TaH — IPOCTENIINE IPENCTABUTENN 1 Bbu6moteka LIOK
AJIKaHOB https://m.edsoo.ru/ff0d26ca
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d28c8
7 OTUJEH U NPONUIEH — MPOCTENIINE MTPEICTaBUTENIN 1 bu6muoreka [JOK
AJIKEHOB https://m.edsoo.ru/ff0d2a6c
3 [Tpaktuueckas padota Ne 1. «I[lonyuenue sTuneHa u 1 1
U3Y4YEHHE €r0 CBOMCTBY
9 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. 1 bu6nmorexa LIOK
[TosnydyeHne CUHTETUYECKOTO KayyyKa U Pe3UHBI https://m.edsoo.ru/ff0d2a6c
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS
10 TOMOJIOTUYECKUH psill. ALeTUIeH —p HpOCT’CI\/'IH_II/II‘/’I 1 Bubmorexa OK
https://m.edsoo.ru/ff0d2d50
MIPEJICTaBUTENb aJTKUHOB
11 Beruncienus no ypaBHEHUIO XUMHYECKON PEaKLIUU 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2eae
12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh apeHOB 1 bubmorexa [IOK

https://m.edsoo.ru/ff0d323c




I'enernyeckas CBS3b yII€BOIOPOAOB,

bubnunoreka LIOK

13 MPUHAJICKAIINX K Pa3IUYHbIM KJlaccam https://m.edsoo.ru/ff0d350c
14 [IpupoHbIe UCTOYHUKH YTIIEBOIOPOJIOB: bubmuorexa [IOK
MPUPOJIHBIN ra3 U MOMyTHbIE HE(PTSIHBIE ra3bl https://m.edsoo.ru/ff0d5230
15 [TpupoHbIE HICTOYHHUKH YTIEBOAOPOAOB: HEPTH U Bbu6mmotexa [JOK
MPOJYKTHI €€ mepepadoTKH https://m.edsoo.ru/ff0d5230
16 KontponbHas padoTa mo pazaeny «YTiaeBogopOab»
17 [IpenenbHble OJHOATOMHBIE CIIUPTHI: METAHOJI U bu6nmoreka [IOK
sTa”oi. BogoponHas cBs3b https://m.edsoo.ru/ff0d3al6
13 MHOroaToMHbIE€ COIUPTHI: TUIICHTIUKOIb U bubnnorexa [JOK
[JILEPUH https://m.edsoo.ru/ff0d3b88
19 @DeHoII: CTPOCHUE MOJIEKYIIBI, (GPU3NYECKHE U Bbu6moteka [JOK
XMMHUYECKHE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/ff0d5708
20 Anpaerubl: GopManbAeTHI U alleTalbIeT U/, bubnnoreka [JOK
AuetoH https://m.edsoo.ru/ff0d3f34
71 OHOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE KUCIOTHI: bubmmoreka [JOK
MypaBbUHAs U YKCYCHas https://m.edsoo.ru/ff0d40c4
2 HpaKTI/I‘IUGCKaH pabota Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHUCIIOTBI»
23 CreaprHOBas U OJICMHOBAs KUCTIOTHI, KaK bubmuoreka [IOK
MIPE/ICTaBUTENH BBICIIUX KAPOOHOBBIX KHCIOT https://m.edsoo.ru/ff0d448e
o4 Mpbi1a Kak coJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX bubmmnoreka [HOK
MoIolIee ACUCTBUE https://m.edsoo.ru/ff0d4614
75 CrnosxHbie 3(Upbl KaKk MPOU3BOIHBIE KAPOOHOBBIX bubnnorexa [JOK
KHUCIOT. ['Mapoan3 clloKHbBIX 3(UPOB https://m.edsoo.ru/ff0d497a
26 XKupsl: runponan3, npuMeHeHue, Ouosornyeckas bu6muoreka [JOK
pOJIb KUPOB https://m.edsoo.ru/ff0d4790
27 YrneBojbl: cocTas, Kiaccudukaius. Baxxueiinme bubnmnoreka [JOK
MIpeICTaBUTENHN: TIII0K03a, PpyKTO3a, caxapos3a https://m.edsoo.ru/ff0d4c4a
but6mmorekxa [IOK
28 Kpaxmai u nemirono3a Kak IpupoJHbIe TOJTUMEDPDI

https://m.edsoo.ru/ff0d4ae2




KonTponpHas pabora mo pazueny

29 «Kucnopoaconepxaiiye OpraHu4ecKue 1 1
COCJIMHECHHU S
Bbu6mmotexa [JOK
30 AMUWHBI: METHJIAMUH U aHWJINH 1 https://m.c dS(])_E).ru /£10d4ddO
S cosmmernun ux Gronormeccxoe e | BuGmorera LIOK
’ https://m.edsoo.ru/ff0d50d2
IlenTuael
32 benku kak npupoHbIE BEICOKOMOJIEKYIISIPHBIE 1 bubnnorexa [JOK
COEIUHEHUS https://m.edsoo.ru/ff0d4dd0
33 OCHOBHBIE OHATUS XUMHUU BHICOKOMOJIEKYJISIPHBIX 1 Bu6moteka [JOK
COETUHEHUN https://m.edsoo.ru/ff0d4{f42
34 OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJICKYJISIPHBIX 1 bubmmoreka [JOK
coenuHenuil. [lnactMaccsl, KaydykH, BOJJOKHA https://m.edsoo.ru/ff0d542e
OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34 2 2
MHOYPOYHOE IIVTIAHUPOBAHUE
11 KJTIACC
KoanuecTBo yacoB 5
Ne ni/m Tema ypoka Beero Konrtpoabnbsie IIpakTuueckue 063:;?11: :iﬁfﬁig?gg;;;
padoThl padoThI
1 XUMUYECKUH 371eMEHT. ATOM. DJIEKTPOHHAS 1 bubmmnoreka HOK
KOH(UTrypauus aTOMOB https://m.edsoo.ru/00adb59e
[Tepuonnueckuii 3akoH u [lepuonnueckas cucrema Bu6morexa IJOK
2 xuMmu4deckux sneMeHnToB . . Menaeneesa, nux 1

CBA3b C COBPEMEHHOU TEOPUEN CTPOCHUSI aTOMOB

https://m.edsoo.ru/00adb6b6

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKUX
3JIEMEHTOB U UX COCIMHEHUH 10 rpyIam 1

3 nepuojiaM. 3Ha4Ye€HHUE MEPUOIMYECKOTO 3aKOHA 1
CHCTE€MBI XUMHYECKUX 3eMeHTOoB J[.M11. MeHaeneeBa
B Pa3BUTHU HAYKH

4 Crtpoenue BemiecTBa. XUMHUYECKasl CBSI3b, €€ BUJIBI;

bubnunorexa LIOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK




MeXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBS3H.
BognoponHas cBsi3b

https://m.edsoo.ru/00adbac6

BanentHocTb. DnekTpooTpuiaTeabHOCTh. CTENeHb

5 oKucieHus. BelecTBa MONIEKyISIpHOTO U bubmorexa LIOK
https://m.edsoo.ru/00adb7e2
HEMOJIEKYJISIPHOT'O CTPOCHUS
[TonsTre o nucnepcHbIX cucremax. MIcTuHHBIE U
6 KOJIJIOI/II[HBIICI paCTI])SOpr. MaccoBas 10715 BellecTBa B bubmmorexa OK
https://m.edsoo.ru/00adbcb0
pacTtBope
Kiaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX
7 coeﬂHHg)HHﬁ.uFeHeTquCKaﬁ CB};II;I) Heolf)raHquCKHx Bubmiorexa HOK
https://m.edsoo.ru/00adbe9a
BEILIECTB, Pa3JIUYHBIX KJIACCOB
Krnaccudukanus XuMHUecKUX peakiui B
3 HEOpPraHMYECKON ¥ OpraHM4eCcKoi XUMHUU. 3aKOH Bbu6moteka [JOK
COXpAaHEHHS MacChl BEUIECTB; 3aKOH COXPAHEHUS U https://m.edsoo.ru/00adc28c
MIPEBPAIICHUS YIHEPTUU TTPU XUMHUECKUX PEAKIIHIX
Ckopoctb peakiuu. OOpaTuMbIe peaKIuu. bubnmnoreka [HOK
9
XUMUYECKOE paBHOBECHE https://m.edsoo.ru/00adcade
10 [IpakTnueckast padora Ne 1. «BnusiHre pa3iauuHbIX
(haKkTOpOB HA CKOPOCTh XUMUYECKON PEAKITHI)
Onektponutnueckas auccounanus. [lonsarue o
11 BoZIopoHOM Mokazarene (pH) pactBopa. Peakunu bubnmnoreka [HOK
HMOHHOTO 0OMeHa. ['uaponu3 opraHu4eckux u https://m.edsoo.ru/00adcd68
HEOPraHUYECKHUX BEIIECTB
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIINH.
12 [TonsiTre 06 snexTponuse paCHJIaBOBI:I)/I pagTBOpOB bubmorexa HOK
. https://m.edsoo.ru/00add448
coneit
13 Kontponbras padota mo pazaeny «TeopeTndeckue
OCHOBBI XUMHUUN»
Mertaiuel, ux nosioxenue B [lepuognyeckoii
14 cucteMe xuMuueckux sneMeHToB /. . MenneneeBa bubmuoreka [{OK

1 0COOGHHOCTH CTpOeHHUs aToMoB. O01me
(bu3nuecKre CBOMCTBa METAIIIOB

https://m.edsoo.ru/00add8b2




CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH P

bubnunorexa LIOK

15 HanpsHKEHUHA METaJIOB https://m.edsoo.ru/00add9d4
XUMHYECKHE CBONCTBA BAXKHEUIIINX METAJIIOB
16 (HaTpuii, KK, KAJIbLIUIA, MarHui, aJIFIOMUHUN) U UX bubmmorexa LIOK
oo ’ ’ https://m.edsoo.ru/00addd12
COCAMHCHHI
17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX bub6nmoreka [IOK
COCIMHCHMI https://m.edsoo.ru/00addbfa
18 XHUMHUYECKHE CBOMCTBA ITUHKA, JKEJIe3a U UX bubnunorexa LIOK
COCTUHEHUN https://m.edsoo.ru/00addecO
19 [IpakTuueckas pabora Ne 2. "Pemienue
AKCIEPUMEHTAIIbHBIX 3a7a4 10 TeMe «MeTamibi»"
Hewmeramnel, ux nonoxxenue B [lepuoaudeckoit
20 CHUCTEME xm;n/mecxux SHCMGHTOBI:H. IJ/II Memneneesa bubmorexa LIOK
https://m.edsoo.ru/00ade104
1 OCOOCHHOCTH CTPOCHHUS aTOMOB
®du3nyecKkre CBOMCTBA HEMETAILIOB. AJIJIOTPOIIHS
21 HEMETAJUJIOB (Ha MpUMeEpe KUCIopoa cepmp bubmorexa [IOK
’ ’ https://m.edsoo.ru/00ade348
docdopa u yraepoaa)
2 XHUMUYECKUE CBOKMCTBA IaJION€HOB, CEPHI U UX bu6nunorexa LIOK
COCTMHEHMI https://m.edsoo.ru/00ade488
73 XuMuyeckue cBoMCTBa a3oTa, (hocodpa u ux bubnmnorexka HOK
COE€TMHEHUH https://m.edsoo.ru/00ade64a
24 XHMMHUUYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U UX bubmuoreka [IOK
COCTMHEHMI https://m.edsoo.ru/00ade64a
75 IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX bubmuoreka [IOK
COCTMHEHMI https://m.edsoo.ru/00ade802
O06o0meHne 1 cucTeMaTH3allds 3HaHMH 110 TeMe
26 «HCMI::[aJ'IJ'IBI». BBI‘-II/ICJ'IGHI/I)III 110 YpaBHEHUSIM bubmorexa TIOK
. .. https://m.edsoo.ru/00adea28
XUMUYECKUX PEAKIIUNA U TEPMOXUMUUYECKHUE PACUETHI
7 [IpakTuueckas padbora Ne 3. «Pemienue
AKCIEPUMEHTANIbHBIX 337a4 1o Teme "HemeTamnbr"»
73 KonTponbHas pabota mo Temam «MeTamib» U

«HemeTtamiey




Heopranuueckre u opraHnyeCKue KUCIOTHI.

bubnunorexa LIOK

29 Heoprannueckue u opraHu4eckre OCHOBAHUS ! https://m.edsoo.ru/00adeea6
30| coommmnmn Lommmroosas oo soaprammeorz | 1 Buiotea LIOK
! ’ p https://m.edsoo.ru/00adf004
Y OpPTaHUYECKUX BEIIECTB
31| oncpremeaconotia mmnof esonadronmm, | Bubamoterca LIOK
P m ’ https://m.edsoo.ru/00adf180
Pa3BUTUHU MEAUITUHBI
[IpencraBienust 06 OOMIMX HAYYHBIX IPUHIIUIIAX bu6nmorexa LIOK
32 N 1
IIPOMBIILIJIEHHOTO MTOJIyYEHUs BXKHEUIIINX BELLIECTB https://m.edsoo.ru/00ae0dOa
33 YetoBek B MUPE BEIIECTB U MaTCpHAJIOB 1 buGnuorexa LIOK
pe Betl P https:/m.eds00.ru/00adf306
bubnunoreka LIOK
34 XHMHA 1 3/10POBBE HEI0BLKA ! https:/m.eds00.ru/00adf518
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITIPOI'PAMMBI

10 KJIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero 001ero 0opa3oBaHus

TeOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHHU

1.1

1.2

ChopMHUpPOBAHHOCTh TMPEJACTABICHUNH O XMMHYECKOW COCTaBJISIOMICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUHA TpUPOIbI, B (OPMHPOBAHUM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHAIBLHOW TPaMOTHOCTH, HEOOXOIUMOM IS
pelleHrs TPAKTHUYECKUX 3aJad U OSKOJIOTHYECKH OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

Bnanenue cucremMoil XMMHUYECKMX 3HAHMH, KOTOpash BKIJIKOYAET:
OCHOBOIIOJIAraroIme MMOHSTHS (Monekyna, BaJICHTHOCTD,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCICHHS, XUMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIH CKEIeT,
(GyHKIIMOHATTLHAS rpynna, panukan, U30MeEpHs, HU30MEPBHI,
TOMOJIOTUYECKHIM psAll, TOMOJIOTH, YIJIEBOAOPOABL, KHUCIOPOA- H
a30TCO/ICpKAIINE COCAMHEHUs], OMOJOTMYECKU AaKTUBHBIC BEIECTBA
(yrnmeBompl, KUpBI, OENKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUHU H 3aKOHBI (Teopus
XUMHUYECKOTO CTPOEHMsI opraHudeckux BemecTB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH, (AKTOJIOTUYECKUE
CBEICHMS O CBOWMCTBAaX, COCTaBe, TMOJIYYECHUHM U O€30IMacHOM
WCMOJIb30BAHUM BAXXHEHIIMX HEOPraHWYECKUX U  OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YeIOBeKa

1.3

1.4

1.5

ChopMupoBaHHOCT, YMEHHM BBIABIATH XapaKTepHbIe MPHU3HAKU
MOHATUH,  YCTAHABJIMBATh WX  B3aWMMOCBA3b,  HMCIOJIb30BaTh
COOTBETCTBYIOLIME IOHATHS IPU ONUCAHUM COCTaBa, CTPOCHUSA W
MPEBPALICHUN OPTAaHUYECKUX COCTUHEHUMN

c(OPMHUPOBAHHOCTh YMEHHH HCIIOJIB30BAaTh XUMHUYCCKYI) CHMBOJIUKY
JUISL COCTaBIIEHUSI MOJEKYNISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpam€éHHoW) ¢GOpMyT OpPraHMYECKHX BEIIECTB U YpaBHEHUU
XUMHYECKHUX PEAKIINil, U3TOTABIUBATH MOAEIH MOJIEKYJI OPraHUYEeCKUX
BEIIECTB I WIITIOCTPALUA MX XUMHYECKOTO M TMPOCTPAHCTBEHHOTO
CTPOCHHS

ChopMUpOBaHHOCTh ~ YMEHHH  yCTaHABIWBATh  INPHHAICKHOCTD
W3YYCHHBIX OPraHWYEeCKHX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K
ompenenéHHOMYy Kiaccy (TpyIme) COeIMHEHHWH (yTieBOIOPOMIbI,
KHUCJIOPOA M a30TCOAEp)KalllMe COEJAMHEHHs, BBICOKOMOJIEKYIISPHbIE
COEIUHEHMS), JaBaTh UM  Ha3BaHHUA [0  CHCTEMaTHYECKOU
HomeHknarype (IUPAC)

L.5

ChopMupoBaHHOCTE YMEHUS OMPEACISATh BUABI XUMUYECKOU CBSI3H B
OpPraHMYECKUX COCAMHEHUSX (OJUHApHBIE U KPaTHbIE)

1.6

ChopmupoBaHHOCTh  yMEHHUS MPUMEHATH: TOJOXKEHUS  TEOpUHU
CTpOeHHusi opranudeckux BemiectB A.M. BytnepoBa st 0ObSICHEHHS




3aBHCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXpaHCHHSI MACChI BEIIIECCTB

VYrneBomopoasl.  Kucnoponcoxepxkampie ¥ a30TcojepiKaiiue
OpraHUYecKue coeMHEHMsI. BEICOKOMOICKYISIpHBIE COSTUMHEHHSI

2.1

2.2

2.3

24

3.1

ChopMupoBaHHOCTb yMEHUIl NPUBOAUTH TPHUBHUAIbHBIE Ha3BaHMS
OTJENbHBIX OPraHUMYECKUX BEIIECTB (ITUJIEH, IPONWIEH, AlleTUJIEH,
STWJICHIJIMKOJb, TJULEpUH, (eHod, (opManbIeruy, aueTaabAerun,
MypaBbUHAs KUCIIOTA, YKCYCHas KHCIOTa, OJEHMHOBAas KHCIOTa,
CTeapMHOBas KHCJIOTa, IJIIOKO3a, (PYyKTO3a, Kpaxmaj, LeJUIHII03a,
IJIMLIMH)

ChopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bU3MYecKe W XUMHUYECKHE CBOWCTBA THIMYHBIX IPEIACTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTHUJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, mermnOyramuen-1,3, OGensodn,
METAaHOJI, TAHOJ, TUJICHIJIINKOIb, TJIMIEPUH, (SHON, areTaabIeTusl,
MypaBbUHAs M YKCYCHas KHCIOTBHI, TJIIOKO3a, Kpaxmal, IeJITI0J03a,
aMUHOYKCYCHasl KUCJIOTa)

CdopMHpOBaHHOCTh YMEHHS WLIIOCTPUPOBATh TIEHETUYECKYIO CBSI3b
MEXIY  TUIHMYHBIMM  [PEACTABUTEISIMU  Pa3JIMYHBIX  KJIACCOB
OPraHUYECKUX BEUIECTB YPABHEHUSMU COOTBETCTBYIOIUX XUMHUYECKUX
PEaKIHii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpPMYII

CdopMupoBaHHOCTH yMEHUS XapaKTEePU30BaTh HMCTOYHUKHU
YTIEBOJIOPOJAHOTO CHIPhs (HEDTH, MPUPOIHBIA Ta3, yroib), CIOCOOBI UX
nepepaboTKH U MPAKTHUECKOE TPUMEHEHUE MPOIYKTOB MepepaboTKu
XuMus 1 )Ku3Hb. Pacuérol

CpopMUpOBaHHOCTH YMEHHM BIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX
METOJIaX HAay4YHOTO MO3HaHUs, UCIOIb3yeMbIX B XUMUU TIPU U3YYECHUU
BEIIECTB W XUMHUYECKUX sBJIeHUW (HAOMIOIEHHE, HW3MEpPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMHUYCCKHE 3HAHWS I TPUHITHS PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAI[USIX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM

3.2

33

ChopmupoBaHHOCT, yYMEHHM COONIOATh TpaBUIa TOJIB30BaHUS
XUMUYECKON TIOCYZ0OM W JTabOpaTOpHBIM O0OpYTOBaHHWEM, a TaKKe
MpaBmiia o0palleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMHU
TI0 BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB

CopMHUpOBAaHHOCTH YMEHHH TJIAHUPOBATH M BBIMOIHATH XUMHUYECKUH
HKCHEPUMEHT (IPEeBpaleHHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHuH,
MOJTyYeHHE 3TUJIEHA U U3yYeHHUE er0 CBOWCTB, KAUYECTBEHHbBIE PEaKIHH
OpraHMYECKHUX BEIECTB, JeHaTypauus OENKOB MpU HarpeBaHHH,
LBETHBIE pPEAKIUU OEJIKOB) B COOTBETCTBUU C MPABUIAMU TEXHUKHU
0e30MacHOCTH TpU OOpalleHUH C BElIeCTBAaMU U J1IaOOPaTOPHBIM
000pyJI0BaHUEM; MPEICTABIATh pe3ysbTaThl XUMHYECKOTO
JKCTIEpUMEHTa B (OpME 3amicCH ypPaBHEHHH COOTBETCTBYIOIIHX
peakiuii 1 GopMyIUpPOBATh BHIBOJIBI HA OCHOBE 3THUX PE3yIbTaTOB

34

CdopmupoBaHHOCTH YMEHUI TPOBOJAUTH BHIYHCICHUS 110 XUMUYECKUM
ypaBHEHHUAM (Macchl, 00bEMa, KOJMYECTBAa MCXOAHOIO BEIIECTBA HIIN
MPOYKTa PEaKIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
13 UCXOJHBIX BEIIECTB WM MMPOTYKTOB PEAKIIH)




3.5

CdopMupoBaHHOCTH YMEHHI KPUTHYECKH aHaJIM3UPOBATH
XUMHYECKYI0 HH(POpPMAIUIO, IMOJIy4aeMyI0 W3 Pa3HbIX HCTOYHHUKOB
(cpencTBa MaccoBoii nH(popmaluu, ceth IHTepHET U npyrue)

3.6

ChopMupoBaHHOCTb yYMEHUH COOJIIOAATH MpaBHJIA SKOJIOTMYECKH
1eJ1eco00pa3HOro MOBENEHUSI B OBITY UM TPYNOBOW JESITEIHHOCTH B
LEJIAX COXPAaHEHMs] CBOErO 3/0pOBbS U OKPYXKAIOLIEH HPUPOIHON
Cpelbl, OCO3HaBaThb OMNACHOCTb BO3JCHCTBUS Ha KUBBIE OPraHU3Mbl
OIpe/IeIEHHBIX OPraHUYECKUX BELIECTB, MOHMMAs CMBICH MOKa3aTels
[IAK (upenenbHO JONYCTUMOM — KOHLIEHTpAlUHM), IMOSCHATH Ha
[IPUMEpaxX CIOCOOBbl YMEHBIIEHUS M IPENOTBPAILEHUS UX BPEIHOIO
BO3JECHCTBUS HA OPTaHU3M YEJIOBEKA

11 KIIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble MpeaAMeTHBbIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero o01mero 06pa3oBaHus

TeopeTI/Iqe(:KHe OCHOBBI XMMHH

1.1

1.2

Bnanenue cucreMol XMMUYECKMX 3HAaHHUM, KOTOpas BKIIIOYAeT:
OCHOBOTOJIATAIOIIME  TMOHATHS  (XMMHUYECKHUH  DJIEMEHT,  aToM,
AJIEKTPOHHAst 000JI0YKa aTOMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIIN aTOMOB,
UOH, MOJIEKYJa, BaJEHTHOCTb, JIIEKTPOOTPHLATEIBHOCTb, CTEIEHb
OKHCIIEHUs], XMMHUECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJISPHBIN
00bEM, KpUCTAJUIMYECKasl pemerka, TUIBl XUMHYECKUX peakuui
(OKUCITUTENbHO-BOCCTAHOBUTENBHBIE, 9K30- W JHAOTEPMHYECKHE,
peakuu HOHHOTO OOMEHa), pacTBOP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANIEKTPOJIUTUYECKAsT ~ TUCCOLMAINSA, OKUCIUTENb, BOCCTAaHOBUTEIb,
CKOpPOCTh XMMHYECKOM pEaKlUH, XMMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TE€OpHs 3JIEKTPOIUTHUYECKON auccormanuy, llepuonuueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH S3bIK XUMUH, (PAKTOJIOrMYECKHE CBEICHUS O CBOICTBAX,
COCTaBe, NOJYy4YEeHHMH U O€30MacHOM HCHOJIb30BAHUM BaKHEHIINX
HEOPraHWYeCKUX BEIIECTB B OBITY W MNPAKTUYECKOW AEATeNbHOCTU
4eJIoBeKa

ChopMHpoBaHHOCTh yYMEHHMH BBISBISATH XapaKTepHble MPU3HAKU U
B3aUMOCBA3b HM3YYECHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOILIUE
MOHATHSA TIPU ONHMCAHUM CTPOEHUS W CBOMCTB HEOPraHWYECKHX
BEIIECTB U HUX IPEBpAIICHUH; BBIABIATH B3aMMOCBSI3b XUMHUYECKHUX
3HaHUHN c MTOHATUSAMHU u MPEACTABICHUSAMU JIPYrux
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

Brnanenne OCHOBHBIMH METOJJaMHU HAy4YHOTO IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN (HaOIIOaeHWe, W3MEpEHHe, OKCICPHUMEHT,
MOJICJIUPOBAHUE)

1.4

ChopMupoBaHHOCTh yYMEHHI OMPEICNATh BaJCHTHOCTh M CTENEHb
OKHCJICHUS XHMHMYECKMX DJIEMEHTOB B COEIUHEHUAX pa3InyHOIO
COCTaBa, BHJ  XUMHUYECKOM  CBsI3M  (KOBAJIGHTHAas, HWOHHa,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COCIUHEHUSAX, TUI KPUCTAIITMYECKON
pPEHIETKA KOHKPETHOI'O BElIecTBa (aTOMHAasi, MOJIEKYJsipHAsi, MOHHAs,




MEeTaJUTHYECKast)

1.5

1.6

1.7

ChopmMupoBaHHOCTh YMEHUN OMpPEAENATh XapakTep Cpellbl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COSAMHEHUN

ChopmupoBaHHOCTE ~ YMEHHS  KJIACCH(UIMPOBATH  XUMUUYCCKUE
peaKIyy M0 pa3IMYHBIM NMPU3HAKaM (YUCIIY M COCTAaBY PearupyrolIinx
BEIIECTB, TemIOBOMY J(h(}eKTy peakiuu, HW3MEHEHHUIO CTereHen
OKHCIICHHSI ~ DJIEMEHTOB,  OOpaTHMOCTH  PEaKIUH,  YYaCTHIO
KaTaJlnu3aTopa)

ChopmupoBaHHOCTH YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIuil
pPa3JIMYHBIX THUIIOB, IMOJHBIE WU COKpAlICHHBbIE YpPAaBHEHUS pPEaKUUl
HOHHOTO 0OMEHA, YYUTBIBAsL YCIOBUS, IIPU KOTOPBIX 3TH PEAKIIMHU UAYT
J10 KOHIIa

1.8

1.9

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUH, MMOATBEPIKIAIONINE
KAueCTBEHHBIH  COCTaB  pa3IUYHbIX HEOPraHMYECKUX  BEIIECTB,
pacrmo3HaBaTh OIBITHBIM IYTEM HOHBI, MPHUCYTCTBYIOLIUE B BOJHBIX
pacTBOpax HEOPraHMUECKUX BEIIECTB

ChopmupoBaHHOCTh YMEHHI PACKpBIBATh CYIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEIIBHBIX peakiuit MOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

1.10

1.11

2.1

ChopmupoBaHHOCTh yMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUU OT pa3InuHbIX (PaKTOpOB

CpopMHUpPOBAaHHOCT, YMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JAEHCTBUS
(mpunnun Jle HlaTtenbe)

OO6m1ast 1 HeOpraHU4YecKask XUMHS

CdopMupoBaHHOCT, YMEHHI packpbiBaTh cMbIci [lepuoanueckoro
3aKOHa J.N. Menaeneena 51 JIIEMOHCTPUPOBATH €ro
CHUCTEMATU3HUPYIONIYIO,  OOBSICHUTEIBHYID U  TIPOTHOCTHYECKYIO
byHKIIUN

2.2

2.3
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CdopmMupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepuognueckoit
cuctembl xuMuueckux diemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
MOHATHSL «S-, p-, d-dJEKTPOHHBIE OpOUTATN», «IHEPTETUUYECKUE
YPOBHH»,  OOBSCHATH  3aKOHOMEPHOCTH  HW3MEHEHHS  CBOMCTB
XUMUYECKHUX AJIEMEHTOB M MX COEAMHEHUH MO MepuojaM u rpynmnam
[Tepuonnueckoit cucrembl xumudecknx dneMeHToB .M. Menneneesa

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPIAHUYECKUX BEILECTB PA3INYHBIX KJIACCOB,
MOATBEPKIaTh  CYIIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOPraHWMYECKMMH  BEUIECTBAMM  C  IIOMOLIBIO  ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil

CpopMHUpPOBAaHHOCT,  YMEHHMH  YCTaHABIMBATH  MPHUHAIICKHOCTH
HEOPTaHMYECKUX BEIIECTB MO MX COCTaBY K OMPEICIEHHOMY KJIaccy
(rpynme) coenuHEHUH (MPOCTHIE BEIIECTBA — METAJUIBI U HEMETaJUThI,
OKCH/JIbl, OCHOBAHUSI, KUCIIOThI, aM(OTEpHbIE THUPOKCHUIbI, COIIH)

2.5

ChopMupoBaHHOCTh YMEHUHN HCIIOIB30BaTh XMMUYECKYIO CHUMBOJIUKY
Ui COCTaBJeHMsT (OpMYJd BELIECTB M ypaBHEHHH XUMHUYECKUX
peakuuii, cuctemarnueckyro HomeHkinarypy (IUPAC) u TpuBuajibHbIe




Ha3BaHUS OT/ACIbHBIX HEOPraHWMYECKUX BeEIIecTB (yrapHblid Tas,
VIJIEKUCIBIA Ta3, aMMHaK, raméHas W3BECTb, HETAlIEHAas W3BECTb,
MMUTHEBAs COJIA, TUPHUT U JIPYTHUE)

2.6

ChopMHUpPOBAaHHOCT, YMEHHI XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEIECTB PA3TUYHBIX KIACCOB,
MOJTBEPXK/IAaTh  CYINIECTBOBAHMEC  TCHETHUYECKOW  CBSI3M  MEXKIY
HEOPTraHWYECKUMH  BEUIECTBAMH  C  [OMONIIBIO  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIHIA

2.7

2.8

CdopmupoBaHHOCTh YMEHHI MJIAHUPOBATh U BBIOIHATH XUMUYECKUI
9KCIIEPUMEHT (pa3jIoKEHHE IEpOKCHAA BOAOPOJAa B IPUCYTCTBUU
KaTaJlu3aTopa, ONpeeseHuEe CpeAbl pacTBOPOB BEUIECTB C IOMOIUIbIO
YHUBEPCAJIBHOTO HWHAMKATOPA, BIHMSHHUE pA3IMYHBIX (PAKTOPOB Ha
CKOpPOCTh ~XMMMYECKOH peaklMH, peaklud HOHHOTO oOMeHa,
KayeCTBEHHBIC PEAaKIUHU Ha Cyib(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTUOH aMMOHMS, PEIICHHWE SKCHEPUMEHTANbHBIX 3a/ad IO TeMaM
«Metamnel» u «HemeTanab») B COOTBETCTBUU C MpaBWJIaMU TEXHUKHU
0e30MmacHOCTH TpU OOpalleHHH C BellecTBaMH U J1abOpaTOPHBIM
0o0opyi0oBaHUEM; IIPEACTaBIATh pe3ynbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (opMme 3amucu YpaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIMPOBATh BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB

CpopMHUpOBAaHHOCT, YMEHUW COOJIOJATh MpaBHJIa TOJIb30BaHUS
XUMHUYECKON TOCynoil M 1abopaTopHbIM O0OpYyIOBaHHEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEMECTBAMH B COOTBETCTBUHU C MHCTPYKIIHSMU
IO BBITIOJIHEHUIO JT1a00paTOPHBIX XUMHUYECKUX OMBITOB
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3.1

CdopMupoBaHHOCTH YMEHUUI XapaKkTepU30BaATh XUMHUYECKHE
IIPOLIECCHI, JIEKALIUE B OCHOBE NMPOMBIIUIEHHOIO IOJYYEHHUSI CEPHOMN
KHCIIOTBI, aMMHaKa, a Takke c(POpPMHUPOBAHHOCTH IMpEACTaBICHUI 00
Oo0ImMX HayyHBIX MPUHLUUOAX M  OKOJOTHYECKUX Mpobdiemax
XUMHUYECKOI0 IPOU3BOJICTBA

XUMHUS U KU3HL. PacuéTrl

CpopMHUpPOBAHHOCTh TPEICTABICHUNA O XUMHUYECKOW COCTABJISIFOIIECH
€CTECTBEHHOHAay4YHOW KapTHHBI MHpaA, pOJIM XHUMHH B [O3HAHUHU
SBJICHUM TIPUPOABI, B (OPMHPOBAHUM MBIIUICHUS W KYJIbTYpPBI
JTUYHOCTH, €€ (PYHKIMOHAIBHOH TPaMOTHOCTH, HEOOXOAMMOW JUis
pelieHusT TPAKTUYECKUX 3a7a4 M OIKOJOTUYECKH OOOCHOBAHHOTO
OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM cpesie

3.2

ChopMupoBaHHOCTD YMEHHU KPUTHYECKH aHaJIN3UPOBAThH
XUMHUUYECKYI0 HH(POpPMAIUIO, TOIY4aeMyl M3 pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOM KOMMYHHMKAIIUHU, C€Th VIHTEpHET U JpyTrHe)

33

ChopMupoBaHHOCTH YMEHHUH COOJMIOJAaTh MpaBUia HKOJIOTHYECKU
1enecoo0pa3Horo MoBeNeHUs B OBITY M TPYAOBOM NESATENBHOCTH B
LENAX COXPAHEHHUs] CBOETO 3J0POBbS M OKpYKarolled NpUpOIHON
cpensbl

34

OCOBHaBaTB OIIACHOCTb BOSIIGfICTBPISI Ha JKUBBIC OpI‘aHI/ISMBI
ONpeAeNEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszarens [11K, noscHsITh
Ha MpHUMepax CrocoObl YMEHBIICHHUS U MPEIOTBPAICHHUS] X BPEIHOTO
BO3JICHCTBUS HA OPTraHU3M YEJIOBEKa

3.5

CdopmupoBaHHOCTH YMEHHH MIPOBOAUTD BBIUHCIICHUS c
WCIIONb30BAaHUEM TOHSTHSI «MaccoBasi JOJsl BEIeCTBa B PacTBOPE»,




O0OBEMHBIX OTHOIICHUH Ta30B MPH XUMHUYCCKHX PEAKIHMIX, MAaCChI
BEILIECTBAa MJIM 00BbEMa Ta30B 10 M3BECTHOMY KOJIMYECTBY BEIICCTBA,
Macce WM 00BbEMY OJHOrO M3 Y4YaCTBYIOIIMX B PEaKIMU BEIIECTB,
TEIIoBOTO 3¢ (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIIECTB, MPEBPAILCHUS i COXPAHCHUS SHEPTUH



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeOpeTI/I‘leCKI/IC OCHOBBI OpFaHHqCCKOﬁ XUMHUHU

1.1

[Ipenmer opranuueckoil XuMuU: €€ BO3HUKHOBEHHE, PAa3BUTHE U 3HAYCHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepHaNoB. Teopusi CTPOCHUSI OPraHUYECKUX
coequHenniit A.M. BytnepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

1.2

CrtpykrypHble (OpMyiIbl OpraHMYeCKHX BellecTB. ['oMonorus, wu3oMepus.
Xumuueckasi CBs3b B OPraHUYECKUX COCIUHEHHUSAX — OJIMHAPHBIE U KpaTHbBIC
cBsi3u. [Ipencrasienne o kiaccuUKauy OpraHuvuecKUX BEIIeCTB

1.3

2.1

HomeHnknarypa opraHMuecKuX COeAMHEHHH (cucTeMaTuyeckas) U TpUBUAJIbHBIE
Ha3BaHUS BaXKHEHIITNX HpCIICTElBPITGJIGfI KJIaCCOB OPraHN4CCKUX BCIICCTB
Yri1eBo10pObI

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUH psiA. MeTaH U 3TaH — npocTeiime
MPEJCTaBUTENIN AJIKAHOB: (U3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
3aMeIlIEeHUs ¥ TOPEHHUs1), HaX0XKJICHUE B IPUPOAE, MOIyUYeHUE U IPUMEHEHNE
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2.3
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AJKEeHBI: COCTaB U CTPOCHHE, FOMOJIOTMYECKHH psf. ODTWIEH M IPONWIEH —
[IPOCTEHIINE TPEICTABUTENN AJIKEHOB: (DU3MUECKHEe U XUMHUYECKHE CBOMCTBa
(peakuuu T'HJIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUApPATALUU, OKHUCIEHHUS U
MOJINMEPU3ALIH ), TOJyYE€HUE U IPUMEHEHHE

Anxaguensl: Oyraauen-1,3 u MerunOyragueHn-1,3: crTpoeHue, BaxHeine
XMMHYECKHEe CBOMCTBa (peakuusi moiaumepusanuu). IlogydeHue cCMHTETHUECKOTO
Kay4dyKa U pEe3UHBI

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMUECKUN psl. AUETHIIEH —
NPOCTEHIIMK TpeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (QHU3MUECKUe U
XMMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THIPATALINY,
TOpPEHMSI), TOJyUYEHUE U IPUMEHEHHE

2.5

2.6

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKME U XMMHUYECKHE CBOICTBa
(peakuyy raJoreHMpoBaHMs 1 HUTPOBAHUS), OIy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpoeHHe, (u3Myeckue M  XUMHUYECKHE CBOMCTBa  (peakuuu
TaJIOTCHUPOBAaHUSI M HUTPOBAHMS), TOIyYEHHE W TpHUMEHEHHe. TOKCHYHOCTH
apeHOB. ['eHeTHueckas CBS3b MEXAY YIJIEBOJOPOJAMHM, NPUHAIISKAIIUMU K
pa3IMYHbBIM KJIaccaM

[TpupoHbIe HICTOYHUKH YTIeBOA0PO0B. [IpupoaHblii ra3 u nomyTHble HeTAHBIE
ra3el. Heptp u e€ mpoucxoxaenne. Criocodsl mepepaboTku HEPTH: MeperoHka,
KPEKUHT (TepMHUECKHUil, Kartanutuueckuit), nuposnus. [IpoaykTel mepepaboTku
HepTH, UX TPUMEHEHHE B IMPOMBIIUICHHOCTH W B OBITYy. KaMeHHBIH yroms u
IPOAYKTHI €ro nepepadboTKH

KI/ICHOpOI[CO,Z[Cp)KaH_II/IC OpPraHn4CeCKUC COCANHCHUA

3.1

[IpenenpHBIE OJHOATOMHBIE CIUPTHL. METaHOM M ATAHON: CTPOEHUE, (UUUECKUE
U XUMHYECKHE  cBOWcCTBAa  (peakIMM C  aKTUBHBIMH  METaJUlaMu,
raJIoreHOBOJIOPOJIaMU, TOpPEHHE), IMpPUMEHEHHE. BoJOpOIHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIIHUPTOB. J[efiCTBHE METaHOJIa M 3TAHOJA Ha OPraHM3M 4YeJIOBEKa.
MHOroaToMHbIE CIIUPTHI. ITUICHIIIUKOIb U TIUIEPUH: CTPOCHUE, PU3UIECKHIE U
XUMHUYECKHE CBOMCTBa  (B3aMMOJCIHCTBHE €O  IIEJIOYHBIMH  METaJUlaMu,
KaueCTBEHHasi peakilusi Ha MHOTO0ATOMHBbIE CNHPTHI). JleiicTBUEe HaA OpraHusm




YCIOBCKa. HpI/IMeHeHI/IC TIIMHOEPHUHA U STUJICHITIMKOJIA

3.2

33

3.4

3.5

3.6

4.1

4.2

5.1

5.2

@DeHol: CTpOGHHE MOJIEKYJbl, (U3HUYECKHUEe U XHUMHYECKHE CBOMCTBA.
Tokcuunocts enona. [fpumenenue gpenona

Anpreruasl ¥ KeToHbl. DOpMabIerul, alueTaabAeTHl: CTpOeHHE, GU3NIECKUe U
XMMUYECKHE CBOWCTBA (PEaKLUMU OKUCIIEHUS U BOCCTAHOBIJIEHUS, KAYECTBEHHBIE
peaxkuun), NoJy4eHue U IpUuMEHEHUE

OAHOOCHOBHBIE IpeAEIbHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHas M yKCyCHas
KHUCJIOTBI: CTPOCHHUE, (PU3NUECKUe U XMMHUYECKHE CBOMCTBA (CBOICTBA, o0IIMe 1J1s
Kjlacca KHUCJIOT, peakius dSTepuuKaluu), TI[OIydYeHHe U [pPUMEHEHHE.
CreapuHoBasi U OJEMHOBAsl KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIOT. MbljIa Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIeHCTBHE

CrnoxHbie 3QUpBl KaK MPOU3BOJHBIC KAPOOHOBBIX KUCIOT. ['MIPOIU3 CIIOKHBIX
s¢upoB. Kupsl. I'naponus xupos. Ilpumenenue xupoB. buonorunueckas posb
JKHUPOB

VYraeBoapl: cocTaB, KiacCU(UKALUs YIiIeBOAOB (MOHO-, JH- M IOJIMCaXapuibl).
['moko3a — mpocTedmmii MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS MOJICKYIIBI,
¢du3nyeckre 1 XuMHUYECKUe CBOMcTBa (B3aumozelcTBue ¢ ruapokcusom meau(1l),
OKHUCJICHHE aMMHayHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHuHE,
OpOKeHME TJIIOKO3bl), HAaXOXJIEHUE B IPUPOJE, NMPUMEHEHHUE, OMOJOorHyecKas
poib. @orocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. Kpaxman u 1esuirono3a Kak
npupojHbie nonuMepbl. CTpoeHHe Kpaxmaiga MU LeJUIrosio3bl. dusnueckue U
XUMHUYECKHE CBOICTBA Kpaxmaia (THIPOJIN3, KaUeCTBEHHAs! PEaKIHsl C HOJI0M)

A3oTcoiepiKaliie OpraHn4eckie CoeIMHEHUs

AMUHOKHUCIIOTEl Kak amM(oOTepHble OpraHUYecKue coequHeHus. Puznueckue u
XMMHUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpHUMepe INMIMHA). buoioruueckoe
3Ha4YE€HHE AMMHOKHUCIOT. [lenTuasl

benkn xkak MNpUPOAHBIC BBICOKOMOJICKYJISAPHBIC COCIAUHCHUA. HepBI/ILIHafl,
BTOpHUYHasA W TPCTHYHAA CTPYKTYypa OcnkoB. XUMHUYECKHE CBOWMCTBA OCIIKOB:
THAPOJIN3, A€HATypalusd, KAYCCTBCHHBIC pCAKIIMKU Ha Oenku

BBICOKOMOJIEKYIIIpHBIE COETMHEHUS

OCHOBHBIC TOHATHS XHUMUH BBICOKOMOIJICKYJIAPHBIX COCHHHGHHP’IZ MOHOMCD,
IMOJIMMEP, CTPYKTYPHOEC 3BCHO, CTCIICHb MOJIMMEPHU3ANN, CPEAHAA MOJICKYJIApHad
macca. OCHOBHEIC MCTOABI CHUHTE3a BBICOKOMOJICKYIIAPHBIX COC,[[I/IHGHI/Iﬁ -
MmoJIMMEpHU3alvAa U IMOJUKOHACHCAIIHUA

SKCHepI/IMeHTaJ'H)HI)Ie MCTOAbI H3YUYCHHA BCHICCTB H©U HUX HpeBpaIHeHHfIZ

O3HAKOMJICHHUE C 06pa3uaMI/1 NMPpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'o KaydyKa 1 PE3UHBL

11 KIIACC

Kon
1

IIpoBepsieMblii JJIEMEHT COJlePKAHUS
Teopernueckne OCHOBBI XUMHUH

1.1

XUMHYECKUH 3JIeMEHT. AToM. SIapo aToma, M30TOMBI. DJIEKTPOHHAS 00OJIOYKa.
DHepreTuveckre YpoBHHU, OITYPOBHU. ATOMHBIC OpOUTAINH, §-, P-, d-DIEMEHTHIL.
OcoOeHHOCTH pachpeeNieHns 3JEKTPOHOB [0 OpOUTANSIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPHOJOB. DIEKTPOHHAS KOH(MUTYpAIIHs aTOMOB

1.2

[Tepuonuueckuii 3akoH u [lepuognyeckas cucrema XuMH4ecKux 3aeMenToB /1. M.




MenpeneeBa. CBsi3b MNEPUOAMYECKOrO0 3akoHa U Ilepuoguyeckol CHUCTEMBI
XxuMuyeckux vieMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
06pa3yeMHx HUMHN HpOCTBIX " CJIOXHBIX BCHICCTB IIO prrIHaM 148 HCpI/IOIIaM.
3HavYeHNE MEPUOIUICCKOTO 3aKOHA B Pa3BUTHUU HAYKH

1.3

1.4

1.5

1.6

Ctpoenne BemniecTBa. XHUMHYECKas CBs3b. BHJBI XMMHUYECKOM  CBS3U
(KoBaJieHTHAs HEMOJISIpHAsE M TOJspHasi, HMOHHAs, MeTajuindeckas). oHbr:
KaTHOHBI U aHHMOHBI. MeXaHn3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUUYECKOW CBSI3H
(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BEILIECTBA. THUIMbl KPUCTALNIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA
BEUIECTB OT TUNA KpucTtajmiyeckod pemé€rku. Ilonstue o aucrnepcHbIX
cucteMax. VcTuHHBIE M KOJUIOMJHBIE pacTBOpbL. MaccoBasi 10y BelllecTBa B
pacTBope

Knaccudukanus Heoprannyecknx coenHeHnit. HoMmeHknarypa HeopraHmdecKux
BELIECCTB

1.7

1.8
1.9

Xumuueckas — peakius.  Kmaccudukanms ~— XMMHYECKMX — peaknuid B
HEOPraHWYECKONM M OPraHUYECKOM XMMMH. 3aKOH COXPAHEHHs MacChl BEILECTB,
3aKOH COXPaHEHMsI U IPEBPAILCHUS] SHEPTUU NPU XUMUUYECKUX PEaKLUsAX
CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (HaKTOPOB

OOpatumble peakuuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIME Ha
cocrosiHue xumuieckoro pasHosecus. [Tpunnun Jle Illarense

1.10

OnekrponuTnyeckas mucconuanms. CuiabHbIE M ciaOble 3nekTpoiuThl. Cpena
BOJHBIX paCTBOpOB BCIIICCTB: KHUCJIasd, HeﬁTpaJ'II;HafI, mIeJIouHasl. PeaKHI/II/I HOHHOTO
oOMeHa

1.11

OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC pCaKkuunun

2.1

Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemeramioB B [lepuogudeckoil cucreMe XMMHUYECKUX
annementoB J[.M. MenzneneeBa U 0COOEHHOCTH CTpoeHHs aToMoB. Duznyeckue
CBOMCTBa HEMETAJIIOB. AJIJIOTPOIHS HEMETAIJIOB (Ha MPUMeEpPEe KUCI0pO/ia, CEPHI,
docdopa u yraepoaa)

2.2

2.3

XUMHUYECKHE CBOWMCTBA BAXKHEUIIMX HEMETAINIOB (TalOreHOB, CEpbI, a30Ta,
dbochopa, yriepoma W KpEeMHHUS) U HUX  COCAMHEHUH  (OKCHJOB,
KHCIIOPOJICOICPIKAIUX ~ KHUCIOT, BOJOPOAHBIX coenuHeHuil). [IpumeHeHue
BaXXHEHIITNX HEMETAJIOB U UX COEINHEHNH

Meramnbl. Ilonoxenune wmeramwioB B Ileprogmdeckoil cuUCTEME XMMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UYEK
aToMoB MeTayuioB. O0mue ¢puzndeckue cBoicTBa MeTalioB. CIijlaBbl METAIIOB.
DNEeKTPOXUMHUYECKHUH Psiji HANPSHKEHUH METaJIJIOB
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XUMHYECKHE CBOMCTBA BAKHEHIIMX METAJJIOB (HATpUM, Kanuil, KaabluH,
MarHui, aJIOMUHUN, ITUHK, XpOM, Kelie30, MeJb) M WX coeauHeHuid. OOmme
CrocOOBI MOTy4YeHHs MEeTaUIOB. [[puMeHeHne MeTaioB B OBITY U TEXHHUKE

2.5

I'enetnueckas cBSI3b HCOPIraHNYCCKUX BCIUICCTB, IPHUHAMICKAIIUX K PA3JIMYHBIM
Kj1accaM

XUMUS U )KU3Hb

3.1

Ponp xumMuu B 00eCleYeHHH 3KOJOTUYECKOWM, SHEPreTUYeCKOW W THIIEBOM




3.2
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6630H3CHOCTI/I, Pa3sBUTHN MCAWUIIUHBI. Ilonstue o HAay4YHBIX METOJAaX ITO3HAHUA
BCIICCTB U XUMHNYCCKHUX peaKHI/Iﬁ

[IpencraBnenus o0 OOIIMX HAYYHBIX MPHUHIUIAX MPOMBIIUIEHHOTO MOTYYEHUS
BaOXHEHIIMX BenlecTB. YenoBeK B MHUpE BELIECTB M MaTEpHAJIOB: BaKHEHIIME
CTPOUTENIbHBIE MAaTEpUaNbl, KOHCTPYKIIMOHHBIE MaTepHajbl, KPacKH, CTEKIO,
KepaMHKa, MaTepuaibl JUIsl JIEKTPOHUKH, HaHOMAaTepHalibl, OpraHUYecKUe Hu
MUHEpaJIbHbIE yI00pEeHuUs

XuMHUST M 30pOBbE YEJIOBEKa: IPaBWJIa HCIIOJIB30BAaHUS JICKAPCTBEHHBIX
IIpernapaToB, paBuia 6€30MaCHOrO UCIOIb30BAHUS MPENapaToB OBITOBOM XUMUU
B IIOBCETHEBHON KU3HU
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