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PabGouass mporpamma mno ywyeOHomMy mnpeamery "Xumusa" (0a30BbI  ypOBEHD)
(mpenmetHass ob6nacte "EcrecTBeHHO-HayuHble TpenMeThl") (Aa’jee COOTBETCTBEHHO -
porpaMmMa 1o XUMHH, XMMHS) BKJIIOYAeT MOSICHUTENBHYIO 3allUCKY, COAepKaHHe OO0yueHus,
IUTAHUPYEMBIE PE3YJIbTaThl OCBOEHHS MPOrpaMMbl IO XUMHH.

[losichuTenpHas 3amMcKa OTpakaeT oOmMe TEenW W 3aJa4dl  WU3Y4YeHUsS XUMUH,
XapaKTePUCTUKY TICUXOJIOTUYECKUX MPEINOCHUIOK K €€ M3YYCHHIO O0Yy4aroIlMMHCS, MECTO B
CTPYKType ydeOHOro IUIaHa, a TakXKe MOAXO0Jbl K OTOOpYy coAepKaHUsA, K ONPEIesICHUIO
IUTAHUPYEMBIX PE3YJITATOB U K CTPYKTYpE TEMAaTHUECKOIO IUIAHUPOBAHMUS.

Copepxanue 00y4eHHUs pacKpbIBaeT cojepKaTelbHbIe JTUHUH, KOTOPBIE MPeIaraloTcs
111 00513aTENIbHOTO U3YyUEHHS B KaXK/I0M KJIacCe Ha YPOBHE CPEIHEro 00Iero oopa3oBaHusl.

[Inanupyemble pe3yabTaThl OCBOCHHUS MPOTPAMMBI IO XUMHUHU BKIIIOYAIOT JTMYHOCTHBIE,
MeETalnpeIMEeTHbIE pe3yabTaThl 3a BECh IEpPHOJA OOYyYEeHHS Ha YpPOBHE CpEIHEero oOIero
o0Opa3oBaHMsl, a TAKXKe MPEAMETHbIE TOCTHKEHUS 00yUaroUIerocs 3a Kax /bl roj 00y4eHus.

MNOSICHUTEJIBHAS 3ATIMCKA

[IporpaMMa 1o XUMUHU Ha ypOBHE CpelHEro obiiero oopa3zoBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa o1 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUIl K pe3ylnbTaTaM OCBOCHHUs (penepabHON 00pa3oBaTeIbHONW MPOTPAMMBI CPETHETO
obmero oo6pazoBanus (DOII COO), npencraBieHHbix B DemepalbHOM TOCYJIapCTBEHHOM
obpazoBarensHoM cTtangapre COO, ¢ yuérom Konuenmuu npemnoaaBaHusi yueOHOTO MpeaMeTra
«Xumus» B 00pa3zoBaTeNbHBIX oOpranumzanusx Poccuiickoit denepanuu, pean3yONUX
OCHOBHBIE 00pa30OBaTENIbHBIE TPOTPAMMBI, U OCHOBHBIX MOJIOKEHUNH «CTpaTeruu pa3BUTHS
Bocnutanus B Poccuiickoit @enepanuu Ha mnepuon g0 2025 roma» (Pacmopspkenue
IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJOB K pa3paboTKe MpOrpaMMbl MO XHMHUHU, K ONpeAeNeHUI0 oOIei
CTpaTeruu OOYYCHUs, BOCIIUTAHUS U PA3BUTHS OOYJAIOIIUXCS CPEJACTBAMH YYeOHOTO MpeaMera
«Xumus» st 10-11 xiaccoB Ha 6a30BOM YpPOBHE COCTABMIJIM KOHLENTYAJIbHBIC TOJOKEHUS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH LI€JeH, coaep:KaHMs, pe3yJbTaTOB OOY4YeHHS H
TpeOOBaHMl K YPOBHIO TIOJITOTOBKH BBIITYCKHUKOB.

Xumuyeckoe o00pazoBaHuE, TOJy4yaeMoOe BBIMYCKHHKaMU  0O0IIeo0pa3oBaTeabHON
OpraHu3alliM, SBISETCS HEOThEMJIEMOM 4YacTbio UX o00pa3oBaHHOCTH. OHO  CIIyXHT
3aBEepIIAOIIMM JTAallOM pealu3alliii Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KITFOUYEBBIX
[IEHHOCTEH, MPUCYIIUX LEJOCTHOM CHUCTEME XHUMHUYECKOro o0O0pa3oBaHusl. OTH IEHHOCTH
KacaloTcs TIO3HAHUS 3aKOHOB TPHUPOJIBI, POPMHUPOBAHUS MUPOBO33PEHHUS M OOIICH KYJIbTYPHI
YeJIOBEeKa, a TaKKe DKOJIOrMYecKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
pUpOJIHOH cpene. Peanusyercs xumudeckoe oOpazoBaHHe 00yYaroIIMXCsl HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs CPEJACTBAMU y4eOHOTO TpenMera «XUMUs», COACPKaHUE U TIOCTPOCHHE
KOTOpPOTO ONpEJENIeHbl B MPOrpaMMe IO XUMHUU C y4€TOM crenupuKd HayKd XHUMUHU, €€
3HA4YEeHHs B MO3HAHUU MPUPOJBI U B MAaTEPUAIbHOM KU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIINUX
LeJIel U MPUHIMIIOB, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETr0 OOIIEro
obpasoBanus B Poccuiickoit @enepaunu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIPAaeT 0COOYIO0 POJb B COBPEMEHHOMU
[UBUJIN3AIMH, B CO3/IaHUM HOBOW 0a3bl MaTepHalibHOW KylbTypbl. OHa BHOCHT CBOW BKJIA] B
(dbopMHUpOBaHKE PALIMOHATILHOTO HAYYHOTO MBIIUIECHUS, B CO3[JaHHE LIEIOCTHOTO MPE/ICTaBICHUS
00 OKpY’KarollleM MHUpEe KaK O €JUHCTBE MPHUPOJbI U YEJIOBEKa, KOTOpoe POPMHUPYETCSI B XUMHHU



Ha OCHOBE IIOHMMAaHUS BEUIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHPA, OCO3HAHUS B3aMMOCBS3U
MEX/1y CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYSI C€ JpYTMMH €CTECTBEHHBIMM HayKaMHu, XUMHUS cTajia
HEOTHEMJIEMON 4YacTbl0 MHPOBOHM KyJIbTypbl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOIO Tpyaa M
XKHU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHass XMMHMs Kak HayKa cO3MJaTelibHas, KaKk Hayka
BBICOKMX TEXHOJIOI'MH HaIlpaBlieHa Ha pelIeHue INI00ANbHBIX MPOOJIeM YCTOHUMBOTO pa3BUTHUS
YeJIOBEYECTBA — CHIPbEBOM, HHEPreTUUECKOM, MUIIEBOH, 3KOJIOrn4yeckoil Oe3omacHOCTH U
OXPAaHBbI 370POBbSL.

B coorBercTBHM ¢ OOImMMHU LENSIMH W OPUHIMIIAMH CPEJHEro o0ILIero oOpazoBaHMA
conepkanue npeaMera «Xumus» (10-11 xmaccel, 6a30BbIi ypOBEHb U3yUEHHS) OPUEHTHPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYJbTYPHYIO MOATOTOBKY OOYyYaroUIMXcs, HEOOXOIUMYK UM IS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKJIIOYEHHS B JKU3Hb COLUYMA,
MIPOJOHKEHHS 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapisroliuMu  nipeiMeTa «XUMUsD» ABIAIOTCS 0azoBble Kypchl — «Opranudeckas
xuMus» 1 «O011ast 1 HEOpraHW4YecKask XUMHsD), OCHOBHBIM KOMIIOHEHTOM COJIep>KaHHsI KOTOPBIX
SBIISIIOTCSI OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HAHUH 110 HEOPraHWYECKONH XMMUU (C BKIIOYCHHUEM
3HaHUM U3 o0IIel XMMHUK) U OpraHudeckoil xumun. @opMupoBaHUe JaHHON CHUCTEMBbl 3HAHUMN
IIpU U3Y4YEHHU NpeaMeTa 00ecleyMBaeT BO3MOXHOCTh PAaCCMOTPEHHS] BCETr0 MHOT00Opas3us
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB ¥ TEOPUI XUMUH.

CrpykTypa conepxanust KypcoB — «Opranndeckas Xumusi» U «O01as 1 HeopraHudeckas
XUMHS» c(HOPMUPOBaHA B MPOrpaMMe M0 XMMHUU Ha OCHOBE CHCTEMHOTO MOJXOJa K M3yUYEHHUIO
yueOHOro Mmatepuana U OOYCJIOBJIEHAa HMCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAaHUM Ha
ONpPENENEHHBIX TEOPETHUUECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHU BELIECTBA
paccMaTpuBaIOTCs Ha YPOBHE KJIACCUYECKOM TEOPHUU CTPOEHHUS OPraHMYECKUX COEAMHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX M JJIEKTPOHHBIX NPEJICTABICHUN O CTPOEHHM BEIIECTB.
Ceenenust 00 M3ydyaeMbIX B Kypce€ BEILIECTBaxX JAAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIO)KHBIX OHMOJIOTMYECKH aKTUBHBIX COEIMHEHUH. B Kypce opraHmdyeckoill XUMHM IOJIy4arOT
pazBuTHEe CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs IEepBOHAYAIbHBIC
MIPEJICTaBICHUS O XUMUUECKON CBS3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOEHUS], O XUMUYECKOUN pEaKLnu.

ITon HOBBIM yTIJOM 3peHHsl B mpenMeTre «XuMus» 0a30BOr0 YPOBHS paccMaTpUBaeTCs
M3yYeHHBII Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS TEOPETUYECKHH Marepuan u
(akToJIOrMYECKHE CBEJCHUS O BELIECTBAX U XMMHUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mast 1 HeopraHudeckas: XuMus» 00ydarolUMCs MPEAOCTaBISIETCSI BOZMOKHOCTh OCO3HATh
3HaYEHHE MEPUOJINYECKOr0 3aKOHa C OOIIETEOPEeTHYECKMX U METOJOJOTMYECKUX IO3ULHUH,
Iy0)Xe TOHATh HMCTOPHUYECKOE WM3MEHEHHE (PYHKIMH 3TOro 3aKoHa — OT 0000marome 1o
OOBSICHSIIONIEH U MPOTHO3UPYIOMIEH.

Envnas cucrema 3HaHMI O BaXHEMIINX BEILECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX U
IIPUMEHEHNH, a TAKXKE O XUMUYECKUX PEAKLHAX, UX CYLIIHOCTH U 3aKOHOMEPHOCTSX IPOTEKAHUS
nononHsiercss B Kypcax 10 wum 11 kimaccoB naieMeHTaMH  COJEpXKaHHs, HMMEIOUUMU
KYJIbTYpOJIOTHUECKUI M TPHUKIAAHON Xapakrep. DT 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHUIO
B3aMMOCBSA3M XMMHUU C JIpYTUMH HayKaMH, pacKpbIBalOT €€ posib B IO3HABaTEbHOM U
MIPAKTUYECKON JESITEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAHHMIO YBa)KEHUS K IMpOIEcCy
TBOpYECTBA B 00JACTU TEOPUM M MPAKTHUECKUX MPHIOKEHUH XUMHUH, TOMOIAIOT BBIITYCKHUKY
OpPUEHTHPOBATHCSI B OOLIECTBEHHO U JTMYHOCTHO 3HAYUMBIX MpOOJieMax, CBS3aHHBIX C XHUMHEH,
KPUTUYECKH OCMBICIMBATH MH(OPMAIMIO ¥ NPUMEHSTh €€ Ul MONOJIHEHUS 3HAHU, perieHus



MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIBHBIX HCCIEI0BATENbCKUX 3a7au. B 1emnom coxepxanue
y4eOHOro TpeaMeTa « XUMHUS» JaHHOTO YPOBHS M3yUeHUS OPHCHTUPOBAHO Ha (POPMUPOBAHUE Y
00yYaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHUMaHUs (HUIOCO(DCKUX HICH, TaKUX Kak:
MaTepuaIbHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOICTB
BEIIIECTB X COCTABOM U CTPOCHHEM, TIO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MyTEM dKCIIEPUMEHTA
U pelIeHHs NPOTHUBOPEUMH MEXIy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOChUIKAMHU,
OCO3HaHUE POJIM XUMHH B PEHICHUU IKOJIOTHYECKUX MpoOiieM, a Takke mpolieM cOepexeHHs
SHEPTreTUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muiane pemieHus 3agad  BOCTIMTAHUS, Pa3BUTHS M COLMAIHM3AIMU  OOYYArOIIUXCS
MPUHATBIE MPOTPAMMON IO XUMHH TOJIXOJbl K OMPEIEICHUIO COACPKAHUA U IOCTPOCHUS
mpeaMeTa IpeycMaTpuBaoT (OPMUPOBAHUE YHUBEPCATBHBIX YUCOHBIX JIEHCTBUM, MMEIOIINX
6a30Boe 3HaYEHHE JJISl Pa3IMYHBIX BUJIOB JAESATEILHOCTHU: PEIIeHuUs Mpo0ieM, MONCKa, aHallu3a U
o0pa®oTku HH(OpPMAIMK, HEOOXOAUMBIX [UIsi MPHOOPETEHHUs OIbITa MPAKTHUYECKOH W
HCCIIeIOBATENLCKOM 1eATeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUU XUMHUU.

B nmpakTtuke npenogaBaHus XMMHU Kak Ha YPOBHE OCHOBHOT'O 00IIIEr0 00pa3oBaHMUsl, TaK U
Ha ypOBHE cpenHero oomiero oOpa3oBaHMs, TMPH  ONPEACICHUU  COJep)KaTeIbHON
XapaKTEepPUCTUKU 1eJell HM3ydeHUs] MpeaMeTa HalpaBICHUEM IEPBOCTEIICHHOW 3HAUYUMOCTHU
TPAAUIIMOHHO TpU3HAETCS (POpMUpPOBAaHME OCHOB XUMHUYECKOM HayKHM Kak o00Jactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUUECKON MESITEIbHOCTH YeJNOBEKa M Kak OJHOI0 W3
KOMIIOHEHTOB MHPOBOM KyJIbTyphl. C METOAMYECKOM TOYKHM 3pEHHS TaKOM TOAXOH K
OTIpEe/ICTICHUIO 1IeJIel U3yUeHUs MIpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JMaHHOW TOYKE 3pEHHS TJIABHBIMH IIENIMU HU3Y4YEeHHs TpeaMmeTa «XHUMHS» Ha
6a3oBom ypoBHe (10 —11 xJ1.) SBISIFOTCS:

e (GOpMHpPOBAHHE CHCTEMBl XHUMHUYECKHX 3HAHMM KaK BaKHEHIIEH COCTaBIISAIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, B OCHOBE KOTOPOMH JIeKaT KJIIOYEBbIE MOHSATHS,
dbyHIaMeHTallbHbIE 3aKOHBl M TEOPUHM XUMHUH, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHUE CYIIHOCTH JOCTYMHBIX O0OOOIIEHNII MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPUEH UX PA3BUTUS U CTAHOBJICHUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUA O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX PEeaKIni, HeOOXOMUMBIX ISl IPHOOPETEHUS YMEHHUH OPUEHTHPOBATHCS B
MHUpPE BEIIECTB U XUMUUECKHX SIBJICHUH, UMEIOIUX MECTO B MIPUPOJIE, B MPAKTUUYECKON U
IMOBCEAHEBHOM KHU3HU,

® Dpa3BUTHE YMEHHH U CIOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JSKCIEPUMEHTa, COOJIOJICHHEeM TIpaBuUiI OE30IacHOTO
oOpareHus ¢ BeIEeCTBAMH.

Hapsiny ¢ aTuM, conepskaTenbHas XapaKTepUCTHKA IeNel U 3a1a4 U3ydeHHs IpeaMeTa B
porpaMMe 1Mo XMMHHM YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBHU C HOBBIMU MPUOPUTETAMHU
B cHucTeMe cpeaHero oOmiero obOpazoBanus. CeromHs B MPENOJaBaHUM XUMHH B OOJbIICH
CTeTIEHH OTHAETCS TPEANOYTCHHE MPAKTHUECKOH KOMIIOHEHTE COACpX aHHs OOy4YeHHs,
OPUEHTHPOBAaHHOM Ha TIOATOTOBKY BBIITYCKHHKA OO0IIe00pa3oBaTeIbHON  OpraHu3alii,
BJIQJICIOIIETO HE HA0OPOM 3HAaHWH, a (HYHKIMOHATHHOW T'PAaMOTHOCTBIO, TO €CTh CIIOCO0aMU |
YMEHHUSIMH aKTUBHOTO MOJTY4YeHHsI 3HAHUM M MPUMEHEHHsI UX B PEasIbHOM JKU3HU JUIsSl pelIeHUS
MPaKTUYECKUX 3a]1a4.

B cBs3u c STUM mpu U3ydYEeHUH TpeaMeTa «XUMUS» JOMHHHPYIOIIEee 3HadeHHe
MPUOOPETAIOT TaKUE IIeNU U 33/1a4H, KaK:



amanranus  OOydYalIIUXCsl K  yCIOBUSM  JUHAMUYHO  Pa3BHBAIONIETOCS  MHPA,
(dbopMHpOBaHHE WHTEIUIEKTyaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOH K CamMo00Opa3oBaHMIO,
COTPYJIHUYECTBY, CAMOCTOSATEIHPHOMY TIPUHSATHIO TPAMOTHBIX pEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHUe Yy OOyYaroIIMXCS KIIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE TSl PA3TTUYHBIX BUJOB JESATENLHOCTU: pPelIeHus: mpodiem,
MOMCKA, aHanmu3a W O00paboTKKM HWHPOpPMAIMH, HEOOXOAUMBIX JJII MPHOOPETCHHUS OIbITa
NEeSTeNLHOCTH, KOTOpasi 3aHUMAaeT BaKHOE MECTO B MO3HAHWHM XUMHH, a TAaKKe JJIS OIEHKHU C
MO3HIIMI HKOJIOTHUECKOM O€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUYECKUX MPOIIECCOB
Ha OpraHMW3M YeJIOBEeKa U MPUPOJHYIO Cpey;

pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
00ydJaronmxcsi: CIOCOOHOCTH CaMOCTOSATEILHO NPHOOPETaTh HOBBIC 3HAHUS 1O XUMHH B
COOTBETCTBHH C )KM3HEHHBIMHU MOTPEOHOCTSIMH, MCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIHOHHEIE
TEXHOJIOTHH JJIsl TOMCKA M aHaIu3a y4eOHOW U Hay4YHO-TIONMYJIIpHON HH(GOPMALUU XUMHYECKOTO
COJIep>KaHUS;

(dbopMUpOBaHUE U Pa3BUTHE y O0YUYAIOUINXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBITIICHUS,
HaOJI0IAaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPble OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, NIPH TUTAHUPOBAHHUHU U TIPOBEJCHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYaromuxcs yOexIEHHOCTH B TyMaHHUCTHYECKOH HampaBICHHOCTH
XUMHHM, €€ BaXHOHM poONM B  pEUIeHHWH IJIOOAJbHBIX MOpoOJieM  paluOHAIBHOTO
MIPUPOIOTIONB30BAHNS, TIOMONHEHNUSI YHEPTeTUYCCKUX PECYpPCOB W COXPAHEHHS IPHPOTHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOJUMOCTH OEpeKHOTO OTHOLIEHUS K TMPUPOJE U CBOEMY
3JI0POBBIO, a TaKkKe MPUOOPETEHUS OMbITA MCIOIB30BAHUS MOMYUYEHHBIX 3HAHUU I MPUHITUS
TPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSMHU.

B yuebHOM mutane cpeaHero oouiero oopazoBaHHs MpeaMeT «XHUMUs» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MpeIMEeTHOI 0bnacTn « EcTecTBEeHHO-HAYYHBIE TTPEIMETHI.

OOmiee yuCiio 4acoB, OTBEACHHBIX JJISI M3YYEHUs] XMMHUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpaszoBanmsi, coctaBisieT 68 dacos: B 10 kmacce — 34 vaca (1 ywac B Henmenmio), B 11
kiacce — 34 vaca (1 gac B Hezemio).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHU4eCKOM XMMHH

IIpenMeTr opraHM4YeCKOil XUMHUU: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYCHHE B MOIYYCHHUH
HOBBIX BEIIECTB U MaTepuasoB. Teopus cTpoeHUsl OpraHnyeckux coeauHeHnii A. M. bytneposa,
e€¢ OcHOBHbIE mONOXKeHUs. CTpyKTypHbIe (OpPMYJBl OpraHMYECKUX BemiecTB. ['omomnorus,
nzomepus. XuMudeckasi CBSI3b B OpraHUUECKUX COCTUHEHUSIX — OJMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o0  kimaccuuKanmu — OpraHMYecKux  BemiecTB.  HomeHkmartypa
OpPraHUYECKUX COEIMHEHMH (cucTeMaThdecKas) W TpPUBHAIbHBIE HA3BaHUS Ba)KHEHIINX
IpeJicTaBuTeNIel KJIaCCOB OPraHNYECKHUX BEIIECTB.

OKCIIEpUMEHTAIIBHBIE METOJbI U3YUYEHHUs BEIIECTB M HUX NPEBPALLEHUI: 03HAKOMIICHHE C
o0pa3llaMy OpraHMYecKMX BEIECTB W MaTepHalaMu Ha UX OCHOBE, MOJIEITUPOBAHHUE MOJIEKYII
OpPraHMYECKUX BEIIECTB, HAOIIOJEHWE U ONHMCAaHHE JAEMOHCTPALMOHHBIX OINBITOB IO
MPEBpAILEHUIO OPraHUYECKHX BEIECTB MPH HarpeBaHUH (TUIaBJIeHUE, OOYTIMBAHNE U TOPEHHUE).

Yraesonopoabl

AnKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMUECKHUH psiA. MeraH W 3TaH — MpocTeiiune
IPEJCTaBUTENIN AJIKAHOB: (PU3MUECKHME M XUMHMYECKHE CBOICTBa (peakiuM 3aMelleHus |
TOpEeHMs), HaX0XKJIEHUE B PUPO/JIE, MOITyYeHUE U IPUMEHEHHE.

AJTIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTUYECKUM psl. DTUIEH U MPONUIIEH — IPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3UYECKHE M XUMHUECKHE CBOMCTBA (peakuUuu THAPUPOBAHUS,
raJIor€HUPOBaHUs, TUPATALMU, OKHCIEHHS U TOJIMMEPHU3ALIUN ), [T0JIyY€HNUE U IPUMEHEHHE.

Anxanuensl: OytamaueH-1,3 u MetunOyTaguen-1,3: cTpoeHue, BaKHEWIINE XHMHUYECKUE
cBoiicTBa (peakius nonuMepusanun). [lonydeHne CHHTETUYECKOTO KayuyKa U PEe3UHBI.

ATKHHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJIOTMYECKHH psia. ALETWIEH —
MPOCTEHUIIINN TIPEICTABUTENb ATKHHOB: COCTaB, CTPOCHHE, (U3UUYECKHUE U XUMHUYECKHUE CBOMCTBA
(peakuuu TUIpUPOBAHUS, TAJIOT€HUPOBAHMSI, THAPATAlIUH, TOPEHHUSI ), IOJTyUYeHHE U IPUMEHEHHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (pu3MyecKMe W XHUMHUYECKHUE CBOMCTBA (peakiuu
raJJOTeHUPOBAaHUsI U HUTPOBAHUs), MOJyYeHHE W HpUMeHeHue. Tonyon: cocmas, cmpoeHue,
@usuueckue u Xumuieckue ceolcmea (peaKyuu 2aio2eHUpo8anus U HUMpPOBAHUs), NOTyYeHUe U
npumeHnenue. TOKCMYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIVIEBOJOPOJAMH,
MPUHAJIEKAIMMHU K pa3IUYHbIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIeBOAOPOJOB. [IpuponHbIii ra3 U MOMyTHBIE HEQTSHBIE Ta3bl.
Hedtr u e€ mnpoucxoxaenue. CrnocoObl mnepepabOTKH HepTH: TEeperoHka, KpPEeKUHT
(TepMuUecKUii, KaTanuTUYeCKuil), nupoiau3. [IpoaykTel nepepaboTku HeTH, UX MPUMEHEHHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ POJYKThI €ro nepepadoTKy.

OKCIIEpUMEHTAIIBHBIE METOJbI U3YYEHHUs BEIIECTB M HUX NPEBPALLEHUI: 03HAKOMIICHHE C
o0pasnamu IacTMacc, KayuyykoB U pe3uHbl, kKoiekuun «Hed1b» n «Yromb», MonenupoBaHue
MOJICKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, NPOBEICHHE IPAKTUYECKONW pPaOOThI:
MOJTy4Y€HHUE 3TUJICHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnsie 3anaun.




Bbruucnienust 1mo ypaBHEHHMIO XUMHMYECKOW peakuuu (Macchl, 00BbEMa, KOIUYECTBa
HCXOJHOIO BEIIECTBA WJIM MNPOAYKTAa pPEaKUMU MO HM3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOT'O U3 MCXOJIHBIX BEIIECTB WU MPOJYKTOB PEAKIINN).

Kucaopoacoaep:xaiue oprann4ecKkue coelHHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON M STaHON: CTpoeHue, (U3NYECKUEe U
XMMUYECKHE CBOICTBa (peaklUuu ¢ aKTUBHBIMH MeETaslaMH, TaJlOr€HOBOAOPOJaMH, TOpEHHeE),
IIpUMeHeHne. BogopoiHele CBsI3U MEXAy MOJIEKYJIaMH CIIMPTOB. JleliCTBUE METaHOJa U ATaHOIA
Ha OpPTraHu3M YeJIOBEKa.

MHoroaToMHble CHUPTHI. OTUJICHIVIMKONb W TJIHMIEPHH: CTPOCHUE, (PHU3UUECKUE WU
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO LIEIOYHBIMU METAJUIAMH, KaueCTBEHHAs PEaKIHs Ha
MHOTOAaTOMHBIE CcnupThl). JleiicTBuEe Ha opraHu3Mm 4enoBeka. [IpumeHeHue rauIepuHa u
STHJICHTJIUKOJIA.

@deHon: CTpOCHHE MOJEKYJbl, (U3nMueckue M XUMHUYECKHe CBOMCTBAa. TOKCHYHOCTH
¢denona. [Ipumenenue gpeHomna.

Anpneruapl U kKemowuwi. DopManblerui, aneTaidbIeru]: CTpoeHue, (U3NYECKUe U
XMMHMUYECKHE CBOMCTBA (pEakUMM OKHUCIEHHS M BOCCTAHOBJIEHMsS, Kaue€CTBEHHBIE PpEaKIUN),
IIOJIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE IPEENIbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbUHAsI U YKCYyCHAasl KUCJIOTHI:
cTpoeHue, (pu3nuecKkue 1 XUMHYECKHE CBOMCTBA (CBOWCTBA, OOIIHME IS KJlacca KUCIIOT, peaKIus
TepuUKanmn), MojlyyeHue U mnpuMeHeHue. CTeapuHOBas U OJEMHOBAs KHCIOTHI Kak
MIPEJICTaBUTENIN BBICHIMX KapOOHOBBIX KUCIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnoxHble >QUpbl Kak MPOU3BOJIHBIE KapOOHOBBIX KUCIOT. ['MIPONN3 CIIOKHBIX 3(HUPOB.
Kupsl. 'naponns xupos. [Ipumenenne xupoB. buonoruueckast poiib KUpPOB.

VYTaeBojpl: cOCTaB, KiacCU(UKaLUs YIiIeBOI0B (MOHO-, M- U Mosincaxapusl). ['moko3a —
MPOCTEHIINK MOHOCaXapHuI: OCOOEHHOCTH CTPOCHHS MOJEKYJbI, (pU3MYecKHe W XUMHUYECKHUE
cBoiicTBa (B3ammojeiictBue ¢ rujapokcugom wmeau(ll), okucieHne aMMHUayHBIM PacTBOPOM
okcuga cepebpa(l), BoccTaHOBIeHHE, OpOXEHHE TJIIOKO3bI), HAXOXICHHE B TMPHUPOJE,
npuMeHeHne, onosornyeckas poiab. orocuaTe3. @PyKTO3a KAaK H30MEP TITFOKO3HI.

Kpaxman n nemnosnos3a Kak OIpUpoaHble noauMmepbl. CTpoeHre Kpaxmasia U LEJII0I03bI.
dusnueckre 1 XUMUYECKHEe CBOMCTBA KpaxMaina (THAPOJIN3, KAaueCTBEHHAs peakIus C HOJIOM).

OKCIIEpUMEHTAIIBHBIE METOABl M3YYEHHs BEIIECTB M HX IPEBpAIICHUI: IPOBEIECHUE,
HaOJIOZIGHHE W ONMCAaHHE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHbBIC
peakiuu OJHOATOMHBIX CHHUPTOB (OKUcCIeHHe 3TaHoia okcugoMm Menu(ll)), MHOroaTroMHBIX
CHHUPTOB (B3auMojelcTBUE TinuepuHa ¢ ruapokcunom wmeau(ll)), ampaernnoB (oxuciaeHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u rumpokcumom wmeau(ll), B3ammonericTBue
Kpaxmajga C HWOJOM), TPOBEACHHE MPAKTUYECKONW padOTHI: CBOWCTBA PacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3amaun.

Bbluucrienust 1Mo ypaBHEHHMIO XUMHYECKOW peakuuu (Macchl, 00BbEMa, KOIUYECTBa
MCXOJIHOTO BEIECTBA WM MPOAYKTa PEAKIHMU IO H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOT'O U3 MCXOJIHBIX BEIIECTB WU MPOJYKTOB PEAKIINN).

A3oTcozepikalie OpraHn4eckiue CoeAMHEHNSI.

AMMHOKUCIIOTBI Kak aM(oOTepHble OpraHu4eckue coequHeHus. Dusnueckue U
XMMHUYECKHE CBOMCTBA aMUHOKHCIOT (Ha MpuMepe TIuIMHA). buomorndyeckoe 3HayeHHE
aMUHOKHCIOT. [lenTuast.



benku kak MmpuUpOJHBIE BBHICOKOMOJEKYJSIpHBIE coeauHeHus. IlepBuuHas, BTOpUYHAS U
TpPEeTUYHAsi CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OEJKOB: THIPOJIN3, JEHATypallHs,
KayeCTBEHHBIC PEaKINK Ha OCKH.

DKCIeprMEHTaIbHBIE METONBl M3YYEHHs BEUIECTB M WX IPEBPALICHUH: HaOIIOACHHE U
OIMCAaHWE JIEMOHCTPAIMOHHBIX OINBITOB: JCHATypanuss OEJIKOB TpPHU HAarpeBaHUM, I[BETHHIC
peaxiuu 6eIKoB.

BricokoMoIeKyIsIpHbIE COeTHHEHHS

OCHOBHBIE TOHATUS XMMHHU BBICOKOMOJIEKYJISIPHBIX COEJMHEHUI: MOHOMEp, MHOJIHMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPHU3aIlH, CpeIHsAs MOJeKylsipHas Mmacca. OCHOBHbBIE
METOBI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSAMHEHHIA — IMOJIMMEPU3aIHsl U TOJTMKOHICHCAITHS.

OKCIepUMEHTAIbHBIE METOBI M3YYEHHUS BEUIECTB M MX MPEBPALICHUIN: 03HAKOMIICHHE C
o0pa3aMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayJyKOB.

MexnpeaMeTHbIE CBSI3N.

Peanuszanus MeXnpeaMETHBIX CBSI3€H MPH M3Y4YeHHH OpraHudeckod xumuu B 10 kiacce
OCYIIECTBIISICTCS 4epe3 HCIIOJIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK H
TIOHSATHUH, SABJSIOIINXCA CUCTEMHBIMU JIJIs1 OT/AEIBHBIX IPEJAMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OOme ecTecTBEHHO-HAY4HbIE TOHATHSA: SBJICHHE, HAay4HbIM (akT, TUrores3a, 3aKOH,
TEOpHsl, aHalIW3, CHHTE3, KIACCU(PHUKAIMSA, TIEPUOANIHOCTh, HAOIIOACHNE, W3MEpEHHeE,
HKCIEPUMEHT, MOACITHUPOBAHHUE.

®uznka: MaTepusi, SHEPTHs, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTHYECKUN YPOBEHb,
BEIIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3NIECKHE BETMYUHBI M €TUHHIIBI
UX U3MEPEHUSL.

Bbuonorus: xmerka, opraHmsM, Ouoctepa, oOMEH BEIIECTB B OpraHH3Me, (OTOCHHTES,
OMOJIOTMYECKN aKTHUBHBIE BEeIIeCTBA (O€IKH, yIIeBOAbI, JKUPHI, (PEPMEHTHI).

I'eorpadus: MuHepaibl, TOPHBIE TOPO/IbI, MTOJIE3HbIE HCKOMAeMbIe, TOIUIUBO, PECYPCHI.

TexHonorHs: MUIIEBBIE TPOIYKTHI, OCHOBBI PAIIHOHAILHOTO MATAHMS, MOIOIINE CPEJICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE MPEerapaThl, MaTepHalIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XMMUH

XuMHUYECKU dneMeHT. AToMm. Sapo aroma, W30TOMBI. ONEKTPOHHAs 00OJOYKa.
DHepreTUvecKre YpOBHU, TIOYPOBHH. ATOMHBIE OpOUTanH, s-, p-, d- anemenTsl. OcoOeHHOCTH
pacnpeziesieHusi 3JIEKTPOHOB 10 OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DOnekTpoHHast KOH(HUTypaIrys aTOMOB.

[lepuonnueckuit 3akoH u llepuomgmueckas cucrema xumuueckux osnemeHros /[l H.
MengeneeBa. CBs3b nepuoAUYEecKOro 3akoHa U llepuoanyeckoil CHUCTEMBl XUMHUYECKUX
anemeHnToB J[. . MenneneeBa ¢ COBPEMEHHOW TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
WM3MEHEHUSI CBOMCTB XMMHUECKHUX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB
0 TpyMIaM U epuojaM. 3HaueHrue MepUoIUIECKOro 3aKOHa B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKass CBA3b. Buabl XUMHUECKOW CBA3M (KOBaJIGHTHAs
HEeNoJIsipHasl W TOJSApHas, MOHHAs, MeTajuindeckas). MexaHn3Mmbl 00pa30BaHHs KOBAJIEHTHOM



XUMHUYECKON cBs3U (OOMEHHBIN M JJOHOPHO-aKIENTOPHBIN). BogoponHas cBs3b. BaneHTHOCTS.
DnekTpooTpuaTeIbHOCTh. CTeneHb OKUcaeHUs. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKyISIPHOTO U HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BelIeCTBA. THUMNBl KPHUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTaJUIMYECKON PEHIETKU.

[lonsiTue o AucHepcHbIX cucTeMax. MICTUHHBIE U KOJJIOMIHBIE pacTBOpBL. MaccoBast 10s
BEILIECTBA B pacTBOpE.

Knaccudukanuss HeopraHMYecKnx coeauHeHud. HoMmeHkiatypa HeOpraHMYeCKHX
BeIleCTB. |'eHeTnyeckasl CBsI3b HEOPraHMYECKUX BEIECTB, MPHUHAMIEKAIIMX K Pa3IUYHBIM
KJIacCaM.

Xumuueckas peakuus. Kiaccupukanust XUMHYECKUX pEakIuid B HEOPTaHWYECKOH U
OpraHUYeCKON XUMHH. 3aKOH COXPaHEHUS! MAcChl BEIIECTB, 3aKOH COXPAaHEHUS W MPEBPALLECHUS
SHEPTUH MPU XUMHUYECKUX PEAKITUIX.

CkopocTh peakiuu, €€ 3aBUCMMOCTb OT pas3NU4YHbIX (hakTopoB. OOpaTUMbIE PEAKIIHH.
Xumnueckoe paBHoBecHe. (DakTOphI, BIMSIOIIME HA COCTOSIHME XMMHYECKOTO pPABHOBECHSI.
[Tpunuun Jle [larenbe.

Onextponutuyeckas auccormanus. CuibHble U cialbbie d7eKkTponuThl. Cpena BOTHBIX
pacTBOPOB BEUIECTB: KUCIIAsl, HEUTpaIbHAs, IETOYHAS.

OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIUU.

OKCHepUMEHTAIbHBIE METOJbl W3YUYEHHUs BEIIECTB M MX IPEBpAIICHUI: AEMOHCTpalus
tabmun «llepuoguyeckas cuctema xumudeckux sjeMeHToB J[. WM. MennaeneeBa», uzyudeHue
MoJeNiell KPHUCTAUIMYECKUX PEmETOK, HAOMIOJACHHEe U OINUCaHHe JAEMOHCTPAIMOHHBIX H
1ab0paTOPHBIX OMBITOB (Pa3lioKeHHE IEPOKCHIa BOJOpPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONPEACIICHUE CPEAbl PACTBOPOB BEILIECTB C MOMOIIBI YHUBEPCAIBHOIO MHAMKATOPA, PEAKIUU
MOHHOTO OOMeEHa), MPOBEIECHUE MPAKTHUECKON paboThl «BrusHue pa3nuyHbIX (PaKTOpOB Ha
CKOpPOCTb XMMHUYECKON PEAKIIUN.

Pacuérnbie 3amaymn.

Pacuérel no ypaBHEHUSAM XUMUYECKUX PEAKLNI, B TOM YHCIIE TEPMOXUMHUYECKHE PACUETHI,
pPacy€Thl C UCMOIB30BAHUEM MOHATHS «MACCOBAs JI0JIS1 BEIIECTBAY.

Heopranuyeckass xumus

Hemeranmnsl. Ilonoxxenne HemeramuioB B Ilepuogudeckoil cucreMe XUMHUYECKUX
anemeHToB Jl. 1. MeHneneeBa M OCOOCHHOCTH CTPOEHHs aTOMOB. (DHU3MUECKHE CBOWCTBA
HEMETAIJIOB. AJUIOTPOTHSI HEMETAILIOB (Ha MpUMepe KUCIOpoa, cepsl, hocdopa u yriaepoaa).

XUMUYECKHEe CBONCTBA BAXKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpbI, a3oTa, (ocdopa,
yIJIepo/ia U KPEMHUS) U UX COCTMHEHUM (OKCHI0B, KUCIOPOICOACPKALTUX KUCIOT, BOJIOPOIHBIX
COCTMHECHHM ).

[IpumeHneHre BaXHEUIIINX HEMETANIOB U MX COCTMHEHUH.

Meramebl. [lonoxenne metamios B [lepuoanueckon cucreMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS INEKTPOHHBIX 000J04YeK aToMOB MeTamnoB. OOriue
¢usnueckue cpoiicTBa MeTauioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHMYECKHHM Pl HANPSHKECHHH
METAJLIOB.

XUMHUYECKHE CBOWCTBA BaXKHEWUIIUX METAJUIOB (HATpUM, Kajaui, KaJbLMA, MarHui,
QITIOMUHUMN, ITUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUHU.

O6mue ciocoObl moxy4YeHust MeTauioB. [IpuMeHneHne MeTauioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHbIE METOAbl HW3YYEHHS] BEIIECTB W HMX MPEBPALCHUN: H3y4YeHUE
KoeKuun «MeTamibpl U CIUIaBbl», OOPa3lOB HEMETANIOB, DPEIIEHHE AKCHEPUMEHTAIbHBIX



3aja4, HaONIOJIGHWE W  ONHCAaHUE JIGCMOHCTPAIMOHHBIX U JaOOpaTOPHBIX  OMBITOB
(B3auMojielicTBUE TUAPOKCUAA ATIOMUHHUS C PAacTBOpPaMU KHUCJIOT M IIeJouYel, KaueCTBEHHbIE
peakiuy Ha KaTHOHBI METAJLJIOB).

PacuérHrle 3agayn.

Pacuérbl macchl BemiecTBa WM 00bEMa ra3oB IO W3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce WM 00BEMY OJIHOTO M3 YUYacTBYIOIIMX B PEaKIMU BEUIECTB, pacuéThl Macchl (00BEMAa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 )KU3Hb

Ponp xuMuu B obecrieueHuH IKOJIOTHUECKON, YHEPreTUUYECKOi 1 NMHIeBOi 0€301MacHOCTH,
pa3BUTHM MeAuIUHbL. [lOHSATHE O HAyYHBIX METOJAaX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKuuid.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO MOJy4YeHHUS
Ba)KHEHIIINX BEIIECTB.

UenoBek B MHUpE BEUIECTB M MaTEPHAIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepHUalbl,
KOHCTPYKIMOHHBIE MaTepUalibl, KPAacKd, CTEKJIO, KE€paMUKa, MaTepuaibl Js 3JIEKTPOHUKH,
HAHOMAaTEPHAJIbl, OPTAaHNYECKHUE U MUHEPATbHBIC YIOOPEHHUSL.

XuMHUsT U 3[I0pOBbE YEIIOBEKA: MpPaBWJIa HUCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPEMApPaATOB,
IpaBuJia 6€30MaCHOT0 UCIOIb30BaHMsI PEnapaToB OBITOBOM XUMHUHU B ITOBCETHEBHOM JKU3HMU.

MexnpeaMeTHbIE CBSI3U.

Peanuzanuss MeXnpeIMETHBIX CBSI3€H MPU U3YYCHHUH OOIEH M HEOPTaHWMYECKOW XUMHUU B
11 xmacce ocyuiecTBiseTCs Yepe3 MCIOIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYYHBIX MOHSATHI,
TaK M MOHATHUM, SBISIFOUIMXCSI CUCTEMHBIMH JJIsl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO
LMKJIA.

OOmue ecTecTBEeHHO-HAYYHbIE TOHATHS: HAy4YHBIM (aKT, TUMOTe3a, 3aKOH, TEOopus,
aHauM3,  CHHTe3,  KiacCUpUKAIMs,  MEePUOAWYHOCTb,  HAONIOJCHHE,  DKCIIEPUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHUE, SIBIICHUE.

@dusuka: Marepus, SHEprusi, mMacca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOIl,
PaMOaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUYECKUI YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHHME BEIlleCTBa, PU3NUYECKHE BEJIMYMHBI U €IMHUIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kneTka, opraHusM, »KocHcTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepaibl, TOPHBIE TOPOIbI, TOJIE3HBIE HCKOIIAaEMBbIE, TOIUIUBO, PECYPCHI.

TexHnomnorus: XUMUYECKas MIPOMBILUIEHHOCTb, MeTaJuTyprusl, IIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuasos, CEJIbCKOXO3s5IIICTBEHHOE IIPOU3BOJICTBO, NuIieBas
IIPOMBIIIJIEHHOCTh, (papManeBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOACTBO KOCMETHUYECKUX
MIpenapaTroB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MaTE€pUajoB, AJIEKTPOHHAs MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOTPAMMbLI 110 XHMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBILETI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATHI

®dI'OC COO ycranaBmuBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOCHHS OOYyYarOUTUMUCS
MpOrpaMM CpeaHero oO0Iiero oopazoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
Hayuno-meTtonuyeckoil OCHOBOM i pa3pabOTKU IIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHUS
MIPOrpaMM CPETHETO OOIIETO 0Opa30BaHUs SBISETCS CUCTEMHO-ESTEIIbHOCTHBIN TOIXO.

B cooTBercTBUM C CHCTEMHO-JEATEIBHOCTHBIM IOJXOJOM B CTPYKTYpE JIUYHOCTHBIX
pE3yJIbTaTOB OCBOCHHUS TpeaMeTa «XHMHS» Ha YPOBHE CpeIHEro oOImero ooOpa3oBaHUs
BbIJIEJICHBI CIIEIYIOIINE COCTABIISIONINE!

OCO3HaHWE OOYYAIOIIMMHUCSI POCCHUHCKON TPaXTAHCKON HICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOTIPE/IEIICHHUIO;

HaJIMYUe MOTUBALUU K 00y4EHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH TUYHOCTH HAa OCHOBE KIFOYEBBIX
[IEHHOCTEH M UCTOPUYECKUX TPAJAULIUN 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JCSITETHLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, MPUCYIIUMH LEJIOCTHOW CHUCTEME XUMHUYECKOTO
o0Opa3oBaHus;

HaJU4He TPABOCO3HAHUS DSKOJOTUYECKON KYJIbTYPhl W CHOCOOHOCTH CTaBUTh ILEIH M
CTPOUTD KU3HEHHBIE TIJIaHBbI.

JInaHOCTHBIE pE3yJbTaThl OCBOCHHUS IMpeaMera «XHUMHsD JOCTUTAIOTCS B EIUHCTBE
y4eOHOW W BOCHHUTATEIBHOW JEATENIBHOCTH B COOTBETCTBHH C T'yMAaHHCTUYCCKUMH,
COLIMOKYJIbTYPHBIMU, J1yXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH M HJACAJIaMU  POCCUKCKOTO
TPaKJAHCKOTO OOIIeCTBa, MNPUHATHIMA B OOIIECTBE HOPMAaMH U TpPaBUIAMH TOBEICHUS,
CIOCOOCTBYIONIMMH IPOIIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHSI M HPABCTBEHHOTO CTAHOBJICHHS
JTUIHOCTU 00YUAIOIIUXCSI.

JlngHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTPAKAT CPOPMUPOBAHHOCTH
OTMbITa TIO3HABATEIBHOW M TPAKTUYECKOM JEATEIHHOCTH OOYYaIOIIMXCS MO peanu3aliu
MIPUHSTHIX B OOIECTBE IIEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMSA:

OCO3HaHUS 00YYarOMIMMHCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBAXKEHUS K
3aKOHY U MPaBOMOPSJIKY;

MPEACTABJICHUS] O COIMAIBHBIX HOPMAaX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHM B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATEIHHOCTH MPHU CO3/IaHUU yUY€OHBIX MPOCKTOB,
pelIeHnr yu4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHINOJTHEHHUH XUMUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH OHMMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTHKY M apTyMEHTHI APYTUX
MIPH aHAJIH3E PAa3IUYHBIX BUIOB YUeOHOMH JAESITEILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOIIEHUSI K HUCTOPUYECKOMY W HAYYHOMY HACJECAMIO OTEUEeCTBEHHOMU
XUMHH,

YBaXEHHUS K TIPOIECCY TBOPYECTBA B 00JIACTH TEOPUHM M TMPAKTHUECKOTO MPUMECHECHHS
XUMHUH, OCO3HAHUSI TOTO, YTO JOCTIDKCHMSI HAYyKH €CTh PE3ybTaT JUIMTEIbHBIX HAOII0JCHUH,
KPOMOTJIMBBIX SKCIIEPUMEHTAILHBIX TOMCKOB, MTOCTOSTHHOTO TPY/Ja YYEHBIX U TPAKTHUKOB;



WHTEpeca M I[I03HABATEIIbHBIX MOTHMBOB B TMOJYYEHUH M TOCJIEAYIOIIEM aHaIu3e
WHGOPMAIIIHU O MEPETIOBBIX JOCTIKCHUSX COBPEMEHHOW OTEUECTBEHHON XVMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH  OIIEHWBATh CUTYyalldd, CBS3aHHBIC C XUMHUYECKHUMH SIBICHHUSAMH, W
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTM OLEHHMBATh CBOE MOBEICHHE M IOCTYNKH CBOMX TOBAapUUIEH C MMO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIECTBUNA ITUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbI 310POBb:

MOHMMAaHHUS LIEHHOCTEH 3/0poBOro M 0Oe3omacHOro ooOpasza »XU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DPM3UYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOmro/ieHns TpaBuil 0€30MacHOr0 OOpalIeHHus C BEIIeCTBAMH B OBITY, MOBCETHEBHOMN
KU3HU U B TPYJIOBOM JESITENbHOCTH;

MOHMMAHUS [EHHOCTH TPaBWJI WHAMBHUIYAIbHOTO M KOJUIGKTMBHOTO 0€30MacHOTo
MOBEJICHUS B CUTYalUsIX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHUS TOCIEACTBHA M HEMPHUSTHS BPETHBIX MPUBBIYEK (YHNOTPEOICHHS alKOTOJS,
HapKOTUKOB, KypeHUs);

5) TpyA0BOro BOCIMTAHUSA:

KOMMYHHKaTUBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATENbCKON AesTeIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUIAX EATCIHHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YdYacTH€ B pELICHHH NPAKTUYECKUX 3a7ad COIHAIbHOMN
HAIpPaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY H3YYCHHI0 MPOQEcCHil pa3TudHOTO poja, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHHUSI PEIMETHBIX 3HAHUH MO0 XUMHUH;

YBaXXEHUS K TPYAY, JIOJIM TPpyJa U pe3yJibTaTaM TPYI0BOH JACSITEIILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHIUBUAYaIbHONW TPACKTOPUU OOpa3oBaHUS,
Oynyuieil mpodeccuu U peanu3alii COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0rH4YecKOro BOCIUTAHMS:

9KOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emiie;

MMOHMMAHUS TJI00ATLHOTO XapakTepa SKOJIOTHUECKUX MPoOieM, BIMSHHUS SKOHOMHUECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATBHOM CPEBI;

OCO3HaHUsI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTH)KCHUN XUMHU JIJISI PEIICHHUS] BOIIPOCOB
paIMoOHAIBHOTO MIPUPOIONOIB30BAHUS;

AKTUBHOTO HEMPHUATUS JEHUCTBUN, TMPHHOCAIINX BPEI OKPYXKAIOIIEH MPUPOTHON cpee,
YMEHHSI MPOTHO3UPOBATH HEOIATOMPHUIITHBIE AKOIOTUYECKUE TOCTEACTBUS MPEANPUHIMACMBIX
JEWCTBUM U NMPEOTBpaAIATh UX;

HaJU4Msl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
NESATENbHOCTH  HKOJOTMYECKON  HANpaBlI€HHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MMO3HABATEIbHOW, KOMMYHUKATUBHOMN U COIIMAIIBHON MPAKTUKE, CTIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSTH UICOJIOTHH XeMo(oouw;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHsS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKU;



MOHMMAHUs CHeIU(PUKA XUMUU KaK HayKH, OCO3HaHUS €€ poinu B (OPMUPOBAHUU
paIMOHAIBHOTO HAYYHOT'O MBIIICHUS, CO3JaHUU IIEJIOCTHOTO MPEJCTaBICHUSI 00 OKpPYKaIOIeM
MHpE KaK O €JUHCTBE MPHUPOJLI U YEJIOBEKA, B TMO3HAHWUU MPHUPOIHBIX 3aKOHOMEPHOCTEH H
perieHr: IpodIeM COXpaHSHUS TPUPOTHOTO PAaBHOBECHS;

yOSKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH JUISI COBPEMEHHOW IMBWIM3AIMHU: B €€
T'YMaHUCTHUECKON HAMpPaBIEHHOCTH U BAXKHOW pOJIM B CO3JaHMHM HOBOW 0a3pl MaTepHalbHOM
KYJBTYPBI, PEIIEHUN TJIO0ATBHBIX TIPOOJIEM YCTOHYMBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
JHEPreTHUYECKON, THUIIEBOH M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIMHBI,
o0ecreueHn YCIOBUN YCIIEITHOTO TPY/ia M IKOJIOTUYECKU KOM(DOPTHOM KU3HU KAXKIOTO UJICHA
o01ecTBa;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH: TIOHMMAaHHS CYIIHOCTH METOJIOB IIO3HAHMS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHanu3a M OOBSICHEHUS SIBJICHUN OKPYXAIOMIEro MUpa W MPOUCXOMAINX B HEM H3MEHEHUH,
yYMEHHUSI JIe1aTh 00OCHOBAHHBIE 3aKITIOYEHHS HA OCHOBE HAYYHBIX (DAKTOB U UMEIOLTNXCS JaHHBIX
C LEJIBIO TIOJIYYEHHUSI TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIIOIh30BaTh XUMUYECKUE 3HAHUS JIsl pEIICHHS TIPOOIeM
B peaIbHBIX KU3HEHHBIX CUTYaLUAX;

WHTEpeca K MO3HAHUIO U MCCIIEIOBATEILCKON NeATEIHLHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPAa30BaHUIO, K
AKTUBHOMY TIOJIYyYEHHUIO HOBBIX 3HAHMH 1O XHUMHUH B COOTBETCTBUM C >KU3HEHHBIMU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOEHHOCTSM Tpylda B pa3nuuHbix chepax mnpodeccHoHanbHON

JESTEIIHOCTH.
METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHUS Y4YeOHOro mpeamera «XUMHsS» Ha YpPOBHE
cpenHero odmiero o0pa3oBaHMs BKIIOYAOT:

3HAYUMBIC TJIA (I)OpMI/IpOBaHI/ISI MHPOBO33PCHUA 06yan0Lunxcs1 MCKIUCHUIUIMHAPHBIC
(MexmpeMeTHbIE) OOIIeHAYYHbIE TIOHATHUS, OTPAXKAIOIIKE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
u CH@HI/I(i)I/IKy MCTOJOB IMO3HAHUS, UCITIOJB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepI/ISI, BEUICCTBO,
SHEprus, sIBICHUE, MPOIECC, CUCTeMa, HAy4YHbIN (aKT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsl, UCCIIeI0BaHUE, HAOI0IeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHe);

yHHUBEpCaldbHbIE  Yy4eOHble  JeHCTBUS (To3HaBaTeNbHbIE, KOMMYHHKATUBHBIE,
perynsTuBHbIE), obecreunBaromme (GopmMupoBaHWE (QPYHKIMOHAIBHONW TpPaMOTHOCTH U
COLIMAJIbHON KOMIETEHIIMH 00y4aroInXCsl;

CIIOCOOHOCTh ~ OOYYalOlIMXCS  HCIIOJIB30BAaTh  OCBOCHHBIE  MEXKIUCIUILUIMHAPHBIE,
MHPOBO33PCHUYCCKHUEC 3HAHUA W YHHUBCPCAJIBHBIC y‘-Ie6HBIe HGfICTBI/I?I B IIO3HABATEILHOU U
COLIMAJIBHOM ITPAKTHKE.

MertanpeameTHble pe3yNbTaThl OTPaKalOT OBNAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
M03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JCHCTBUSIMHU.

OBiaieHHe YHUBEPCAJBHBIMU Y4€OHBIMHU NMO3HABATEIbHBIMHU J1eHCTBUIMMU:

1) 6a3oBble JIOTHYeCKHEe TeHCTBUSA:

CaMOCTOATENHbHO (POPMYJIHPOBATH M aAKTyaJIU3UpPOBATh MpPoOOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpeNeNaTh LETu JeATEIBPHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUU WX JTOCTIIKCHHS,
COOTHOCHUTD PE3YJIbTATBI ACATCIBbHOCTH C ITOCTABJIICHHBIMHA LCIIAMU,



UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUNM NPHUEMBI JIOTUYECKOIO MBIIUIEHUS — BBIAEIATH
XapakTepHble TMPU3HAKM TMOHSATUA M yCTAaHAaBIMBAaTh MX B3aUMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIIME TIOHATHUSA 1J11 OOBACHEHUS OTAENbHBIX (PAaKTOB U SIBICHUN;

BbIOMPATh OCHOBAHUS M KPUTEPHHU JUIs KIacCU(UKALMK BELIECTB U XUMHUECKUX PEAKLIN;

YCTaHABIIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXK/Y N3YYaeMbIMU SIBJICHUSIMU;

CTPOUThH JIOTUYECKUE pacCyXIeHHs (MHIYKTUBHbIC, JAEJYKTUBHBIC, [0 AaHAJIOIUN),
BBISIBJIATh 3aKOHOMEPHOCTH U MPOTHBOPEUUS] B PACCMATPUBAECMBIX SIBJICHUAX, (POPMYJINPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

NPUMEHSATh B MpoIlecce MO3HAHUS, UCIOJIb3yeMble B XUMHHU CHMBOJIMYECKUE (3HAKOBBIC)
MOJIETH, TPE0OPa30BbIBATH MOJIEIbHbBIE MPECTABICHUS — XUMUUECKHUH 3HAK (CHMBOJ) JIEMEHTA,
XUMHueckas (¢GopMylia, YpaBHEHME XHMHUYECKOM pEaKIUM — NpHU PEUICHUH Y4eOHBIX
[IO3HABATEJIBHBIX U MPAKTUYECKUX 3a/1ad, NMPUMEHATh HAa3BaHHbIE MOJEIbHbBIC MPEACTaBICHUS
JUTS BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUUYECKUX pEaKLUi.

2) 6a30BbIe HCCIEA0BATEIbCKHE HeHCTBHS:

BJIaJIeTh OCHOBAaMH METO/JI0B HAyYHOI'O MIO3HAHUS BEIIECTB U XUMUUECKUX PEAKIINN;

dbopmMynHMpoBaTh IETM W 33JaYM  UCCIEJOBAaHUS, WCIOJIb30BATH IIOCTABICHHBIE H
CaMOCTOSITENILHO c(hOpMyITUpPOBaHHbBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA IMO3HAHHUS M OCHOBBI
U1 (OpMHUPOBAHMSI TUIIOTE3bI IO ITPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHHI;

BJIa/IETh HABBIKAMHM CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M TPOBEACHUS YUYEHHUUECKHX
HKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUs HAOJIIOAATh 332 XOJOM IpOIecca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (opMyaHpoBaTh OOOOIIEHHS W BBIBOJBI OTHOCUTEIIBHO
JOCTOBEPHOCTH PE3YJIbTATOB HUCCIIEIOBAHUS, COCTABISTh 0OOCHOBAHHBIM OTUET O MPOJETIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIEA0BATEIbCKOW M TPOEKTHOM JIeATEeNIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIICHUs
MIPAKTHUUYECKUX 3ajla4, IPUMEHEHUIO Pa3INYHbIX METOA0B [TO3HAHUS.

3) padora ¢ undopmanueii:

OPHEHTUPOBATbCA B PA3IMYHBIX HMCTOYHUKAX HMHPOpMaLuu (HAy4HO-NOIMYJIIpHAsI
JUTepaTypa XMUMHUYECKOTO COJAEp:KaHMs, CIpaBOYHble TmocoOus, pecypcel HHTepHeTta),
aHATM3UPOBaTh MH(MOPMAIMIO PA3IUYHBIX BUAOB U (OpPM MpPEACTaBICHUS, KPUTHUYECKH
OLIEHUBATh €€ IOCTOBEPHOCTh M HEPOTUBOPEUUBOCTbD;

(dbopMyIHMpOBaTh 3ampOCHl M TMPHUMEHATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
uHpOpMaLuU, HeOOXOAMMOM [T BBIMOJIHEHHs YUeOHBIX 3aj1au ONpeIeIEHHOTO THIIA;

nproOpeTaTh OMBIT MCIOJIB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENILHO BBIOMPATh ONTHUMAIIbHYIO (OpMYy MpeAcTaBieHUsT WHPopManuu (CXEMBI,
rpaduKH, JuarpamMmbl, TaOJIHIIbI, PUCYHKHU U IPYTHE);

UCIOJIb30BaTh HAyYHBIH $3bIK B KauyecTBE CpeJICcTBa MpH paboTe C XUMHUYECKOU
uHpOpMaLuel: MPUMEHATb MEXIpeIMETHble ((QU3MUecCKue M MaTeMaTU4ecKue) 3HaKU |
CHUMBOJIBI, (hOpMyJIIBl, a00peBUATYpbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OgiaieHHe YHMBePCAJbHBIMA KOMMYHUKATHUBHBIMHU JAeHCTBUAMM:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYX/JIaeMOW TeMBbI B XOJIE TMAJIOTa W/MIIN TUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYIHPOBAaTh CBOU IMPEUIOKEHUS OTHOCUTEIBHO BBIIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;



BBICTYNATh C MpPE3EHTAlMell pe3yJbTaTOB IMO3HABATEIbHOU AESATEIBHOCTH, MOTYUYEHHBIX
CaMOCTOATENbHO WM COBMECTHO CO CBEPCTHHKAMH TIPU BBIMOJHEHUU XHUMHUYECKOTO
AKCIIEPUMEHTa, TMPAKTHUYECKOW pabOThl MO WCCIEIOBAHUIO CBOWMCTB H3Y4YaeMBIX BEIIECTB,
peanu3anuyd yd4eOHOTro MpoeKTa W (HOPMYJIHUPOBATh BBIBOJBI IO PE3yibTaTaM MPOBEAEHHBIX
MCCJICIOBAHUM MyTEM COTJIACOBAHUS MO3HIINI B X0JI€ 00CYKICHUSI 1 OOMEHa MHECHUSIMH.

OBjaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHAMM:

CaMOCTOSTENILHO TUTAHUPOBATh W OCYIIECTBIIATH CBOIO IO3HABATEIBHYIO ICATEIHHOCTD,
ompenensisi e€ e W 3aJa4d, KOHTPOJHUPOBATH M MO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
npeiaraeMblii adroOpuT™M JCWCTBUN TIPU BHITIOJTHEHUH yYEOHBIX M MCCIEIOBATENBCKUX 3ajad,
BBIOMpaTh HanOosee Y(P(HEKTUBHBIN CITOCO0 WX PEIICHUs C yUYETOM TOJTyUEHUS] HOBBIX 3HAHUH O
BEILIECTBAX U XMMHYECKUX PEAKIIHIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEHM JIEITEIbHOCTH Ha OCHOBE CaMoOaHalu3a W
CaMOOIICHKU.

INPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpeameTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XuMUsD) OTPAXKAIOT:

cOPMUPOBAHHOCTh TMPEJACTABICHUM O XUMHYECKOH COCTaBJISIONICH eCTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWU SBICHUH TPUPOABI, B (OPMHUPOBAHUH
MBIIUICHUSI ¥ KYJIbTYphl JIMYHOCTH, €€ (DYHKIIMOHAIBFHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelleHnsT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKd OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0POBBIO U IPUPOTHOM Cperie;

BIIQJICHUE CHUCTEMOW XUMHYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOMOJATAOIINE
MOHSTUA (XUMUYECKHUI AJIEMEHT, aTOM, JJIEKTPOHHAs: 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
AJIEKTPOOTPULIATENIFHOCTh, XUMHYECKas CBsA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpamiéHHasl), MOJb, MOJIIpHas Macca, MOJSIpHBIM 00BEM, YITEPOAHBIH  CKEleT,
(byHKIMOHANBHAS TPYINIA, PaTuKal, HW30MEpHUsi, M30MEPHI, TOMOJOTUYECKHIA ps, TOMOJIOTH,
YIJIEBOIOPOABI, KUCIOPOI M a30TCOAEPIKAIINE COCTUHEHMS, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSMHEHNS); TEOPUU U 3aKOHBI (TEOpHUsl CTPOEHUSI OPraHUYECKUX
BemiectB A. M. bytiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIUE B OCHOBE MOHMMAHUS
MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKUX ABIIEHUH, (haKTOJIOrMYECKHEe CBE/ICHUSI O CBOWCTBAX,
COCTaBE, IOJYUYCHUHN U 6630H3_CHOM HUCIIOJIL30BAaHUH BaKHEHIITNIX OpraHU4Y€CKUX BCIICCTB B 6I>ITy
Y TIPaKTUYECKOM JESATENHHOCTH YEI0BEKA;

C(bOpMHpOBaHHOCTI) YMGHI/Iﬁ BBIABJIATH XaPAKTCPHBIC IMPU3HAKU HOHS[THﬁ, YCTaHaBJIMBATb
HX B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIUC MOHATHUA IPHU OINMMCAHNU COCTaBa, CTPOCHUA U
MPEBPAIICHUI OPraHUYECKUX COETUHEHMUII;

CCbOpMI/IpOBaHHOCTB YMCHI/II\/’I HCIIOJIB30BATh XMMHUUYCCKYIO CHUMBOJIMKY JIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) (GOpMYII OPraHUYECKUX BEUIECTB
U YpaBHEHUH XUMHUYECKHX pEaKlWi, U3rOTaBIMBATh MOJAEIU MOJIEKYJ OPraHMYECKUX BEIIECTB
JJI WJUTIOCTPAM UX XUMHUYCCKOTO U MPOCTPAHCTBCHHOI'O CTPOCHMU A,

c(hOpMHUPOBAHHOCTh YMEHHI yCTaHABIMBATH MPUHAJICKHOCTh U3YUCHHBIX OPTaHHUYECKUX
BEIIECTB IO HX COCTaBy M CTPOSHHIO K OIpPENeIEHHOMY KIIACCy/TPyIIe COCTUHEHUH
(YyrieBomopoJpl, KHCIOPOA M  a30TCOAEpXKAIIME  COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE



COCIUHEHMsI), AaBaTh UM Ha3BaHUs To cuctemaruyeckoi HomeHknarype (IUPAC), a Taxxke
MPUBOANTH TPUBUAILHBIE HAa3BaHUS OTACIIBHBIX OPTaHMYECKHX BEIIECTB (ITHIICH, TPOIUJIEH,
alleTHJICH, ATWICHTIUKONb, TIUICpUH, (DEeHON, (QOopMalbIeTu/, aleTalbICTH]l, MypaBbHHAS
KHCJIOTA, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KUCJIOTa, CTeApUHOBAas KUCJIOTA, INI0K03a, (PpyKTO3a,
Kpaxmall, IeJUTI0JI03a, TIUIHIH);

c(hOpPMUPOBAHHOCTh YMEHHUS OIPENesATh BUIbl XUMHUYECKOW CBSI3U B OPTaHMYECKUX
COeMHEHMSIX (OJMHAPHBIE U KpaTHbBIE);

c(hOpPMUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJIOKCHHUS TEOPHH CTPOCHHS OPTaHHUUYECKUX
BemiectB A. M. byTtiepoBa st 0ObsICHEHHsI 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMSI; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCT, YMEHHH XapaKTepU30BaTh COCTaB, CTpPOCHHE, (U3HYECKHEe W
XUMHUYECKNE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH PAa3IMUHBIX KJIACCOB OPraHWYECKHUX BELIECTB
(MeTan, 3TaH, JTWIEH, MPOMWICH, ameTwieH, OytamueH-1,3, mermnOyramuen-1,3, OeHzodm,
METaHOJ, ITaHOJ, ATHJIECHTIUKONb, TTUIEpUH, (EHO, alleTanblerul, MypaBbUHAsA U YKCyCHas
KHCITIOTBI, TJIOKO3a, Kpaxmal, IeJUII003a, AaMHUHOYKCYCHAas KHCIIOTa), WIIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEXK]y HUMHU YPaBHEHUSIMU COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUN C
HCIIONIb30BAHUEM CTPYKTYPHBIX (OPMYIL;

cOPMUPOBAHHOCTh YMEHHUS XapaKTePHU30BaTh HCTOYHUKU YTIICBOJOPOJHOTO CBIPHS
(HeTh, TPUPOAHBIA Ta3, Yroiib), CIOCOOBI WX NEpEepadOTKHM W MPAKTHYECKOE MPHUMEHEHHE
MPOIYKTOB IepepaboTKH;

c(hOPMHUPOBAHHOCTh YMEHHUH TPOBOJUTH BBIYUCICHHUS IO XHUMHYECKHUM YpPaBHEHHUSIM
(Macchl, 00bE€Ma, KOIMMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMH IO U3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEaKIUN);

c(hOpMHUPOBAHHOCTh YMEHUU BJIAJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, MCIOJb3YeMbIX B XWMHUU MPU HM3YUYEHUHM BEUIECTB U XUMUYECKHX SIBICHHUI
(HaOnrofeHue, U3MEpPEHHe, SKCIEPUMEHT, MOJEIMPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS JJI PUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX
C BEUIECTBAMHU U UX PUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIa MOJIB30BAHUS XUMHUYECKOW TOCYI0N U
nabopaTopHbIM 000pyAOBaHUEM, a TaKXKe MpaBuiia 00OpallleHus ¢ BeIeCTBAMHU B COOTBETCTBUU C
WHCTPYKIHUSMU MO BBITTOTHEHHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOpPMUPOBAHHOCTh YMEHHWH IJIAHUPOBATh M BBITIONHATh XUMHUYECKUN OSKCTIEPUMEHT
(mpeBpallleHus OPraHMYECKUX BEIIECTB MPHU HArpEeBaHHUM, MOJyYEHHE STHJIEHA U U3yUEHHUE €ro
CBOWCTB, KaueCTBEHHBIE PEAKIMA OPraHWYECKUX BEIIECTB, JCHATypalus OeJIKOB TpH
HarpeBaHWU, IIBETHBIC PEAKIIMHM OCITKOB) B COOTBETCTBHH C MPABUIAMH TEXHUKU OC30MACHOCTH
pyu OoOpallleHuHu C BEIeCTBaMHU U JIabopaTOPHBIM 00OpYIOBaHHEM, MPEICTABIATH PE3yIbTAaTh
XUMHUYECKOTO JKCIIepUMEHTa B (OpME 3aluCH YpaBHEHHWW COOTBETCTBYIOIIMX PEAKIUNA |
(bopMyIIHpOBaTh BEIBO/IBI HA OCHOBE 3TUX PE3yJbTaTOB;

c(hOpMUPOBAHHOCTh YMEHHMM KPUTHUECKHU aHAIM3UPOBATh XUMHUYECKYI0 HH(POpMAIHIO,
MOJTy4aeMyto M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoit nHdopmarmu, UHTEpHET U IpYyTUX);

chOpPMUPOBAHHOCTh YMEHHH COOMIOATh MpaBHIIa DKOJOTHYECKH IeJIeco00pa3Horo
MOBEJIEHUsI B OBITY M TPYAOBOW JEATETLHOCTH B LEISAX COXPAHEHUS CBOETO 3I0POBbI H
OKpY>KaloIlle MPUPOTHON Cpejibl, 0OCO3HABATh OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPTraHU3MBI
Onpelen€HHbIX OPraHMYECKUX BEUIECTB, MOHMMAas cmblica mnokazarens [IJIK, nmoscHaTe Ha
puMepax CrocoObl YMEHBIICHUS M TPEIOTBPAIICHUS UX BPEIHOTO BO3JICHUCTBHS HA OPTraHU3M
YEJIOBEKa;



Ui OOyYarolUXcs C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE TPUMEHSTH
3HaHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAaX MO3HAHUSA BCIICCTB U XUMHNYCCKUX HBHGHI/II\/'I;

UL CHETBIX W CIa0OBHUIAIIMX OOYYalOIIUXCSA: YMEHHE WCIOJIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins s 3anvcu Xxumudeckux Gpopmyir.

11 KIIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHsSI Kypca «OOmas W HeopraHudeckas XUMHSD)
OTpaXaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUI: O XHWMHYECKOH COCTaBISIOMIEH €CTECTBEHHO-
HAyYHOW KApPTUHBI MHpA, POJM XUMHUU B IMO3HAHUH SIBICHUU NPUPOIBI, B (hopMHpOBaHHUH
MBIIIUICHUS W KYJIbTYPhl JUYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM st
pelieHus] TPAKTUYECKUX 3aJad M DKOJOTMUYECKHM OOOCHOBAaHHOTO OTHONIICHHS K CBOEMY
3JI0POBBIO U IPUPOTHOM Cpelie;

BJIQJICHUE CHUCTEMOW XUMHYECKHX 3HAHUW, KOTOpas BKIJIIOYAET: OCHOBOIMOJATarollue
MOHSTUS (XUMUYECKUI dTIEMEHT, aTOM, U30TOT, S-, P-, d- DMEKTPOHHBIE OpPOUTAIIN aTOMOB, HOH,
MOJIEKyJa, MOJb, MOJSIPHBI O00BEM, BAJIGHTHOCTh, DIEKTPOOTPUIATEIILHOCTh, CTETCHb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBaJICHTHAs, WOHHAs, METAJUIMYECKas, BOJIOPOIHAsN),
KpUCTaJUIMUECKasi  peméTka, TUIBI XMMHUYECKHX  PEaKUud, pacTBOp, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, IJIEKTPOJIIUTUYECKAs IUCCOLUAINS, OKHCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTbH
XUMUYECKOM  peaklud, XWMHUYECKOE€ paBHOBECHE), TEOPUHM U  3aKOHBI  (Teopus
AIIEKTPOJIMTUYECKON JMccolManuu, nepuoanueckuid 3akoH JI. WM. MeHnneneeBa, 3akoH
COXPAaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHHUS W TMPEBPAILCHUS SHEPTUU MPU XUMHUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XHMHH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE I[MOHUMAHUS NPUYMHHOCTA M CHUCTEMHOCTHM XHUMHMUYECKHX SIBJIICHUM,
(haKTOJIOTHYECKHE CBEJICHHUS O CBOWCTBAaX, COCTaBe, MOJNyUYCHUH U OE30MaCHOM HCIIOJIb30BaHUH
BOKHEUIIINX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUUECKOM JESITEIILHOCTH YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTePHbIEC MTPU3HAKY TOHATHH, yCTAaHABINBATH
WX B3aUMOCBS3b, HCIIOJIH30BAaTh COOTBETCTBYIOIIUE TMOHITHS MPH ONMUCAHUUA HEOPTaHUYECKUX
BEIIECTB U UX MPEBpAIllCHUM;

c(OpPMUPOBAHHOCTh YMEHUH HCHOIb30BaTh XUMHUECKYIO CHUMBOJUKY JUISI COCTaBICHHS
dbopMynl BeIIECTB U ypaBHEHUH XWUMHUYECKHX PEaKIHi, CUCTEMATHUYECKYyI0 HOMEHKIATYpy
(IUPAC) u TpuBUaibHBIE Ha3BaHHs OTICIBHBIX HEOPTraHMYECKHX BEIIECTB (YrapHbI Tas,
YIJIEKUCHIBIA Ta3, aMMUaK, raméHasi W3BECTh, HETall¢Hash W3BECTh, MUThEBas COJa, MHUPUT U
IpyrHe);

c(hOpMHUPOBAHHOCTh YMEHUN OMPEIEIATh BAJICHTHOCTh U CTEMIEHb OKUCIICHUS XUMHUECKHIX
AJIEMEHTOB B COCIMHEHUSIX PAa3IMYHOTO COCTaBa, BUJl XUMUYIECKOM CBSI3U (KOBaJIeHTHAs, MOHHAS,
MeTaJITn4ecKasi, BOJIOPOJHASA) B COCAMHEHMSX, TUN KPUCTAJUIMUECKON PEIIETKU KOHKPETHOTO
BellecTBa (aTOMHAasi, MOJICKYJspHas, HMOHHAs, METaJUIMYecKas), XapakKTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUM;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAATIEC)KHOCTh HEOPTAaHUYECKHX BEIIECTB
M0 UX COCTaBY K ONpEAeNEHHOMY KIJIACCy/TpyTIe COeUHEHUH (TIPOCThIE BEIIECTBA — METAILIIBI U
HEMETAJUIbI, OKCHJIBI, OCHOBAHUS, KUCIOTHI, aM(DOTEPHBIC TUAPOKCHUJIBI, COJTH);

c(hOpMHUPOBAHHOCTh yMEHUW paCKphIBaTh CMBICI Tepuoanyeckoro 3akoHa JI. U.
MenneneeBa W JEMOHCTPUpPOBATb €ro  CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;



c(OPMHPOBAHHOCT, YMEHUH  XapaKTepu3oBaTh DJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 371eMeHTOB 1—4 nepuonoB Ilepuoanueckoii cucreMbl XuMudeckux anemenTos /1. 1.
MenzeneeBa, UCHOIb3ysl MHOHITHUA «S-, P-, d-2JEKTpPOHHBIE OPOUTANIM», «IHEPreTHUYECKHE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH WM3MEHEHHs] CBONCTB XUMHUYECKHUX 3JIEMEHTOB M MX
COEIMHEHMH 1o repuojaaM u rpynnam [leproandeckoil cucteMbl XUMAYECKHUX 351eMeHTOB J1. U.
Menneneena;

C(OPMHPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBA HEOPraHMYECKHX BEILECTB pa3IMYHBbIX KJIaCCOB, IOJATBEPKIaTh CYILIECTBOBAHHE
TEHETUYECKOM CBS3M MEXJy HEOPraHWYECKMMHM BEIIECTBAMU C IIOMOIIBIO YpaBHEHUI
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIIHII;

c(OPMHPOBAHHOCTh YMEHHS KJIacCU(UIIMPOBATH XUMHUYECKUE PEAKIHH MO PA3TUIHBIM
npu3HakaM (YUCIIy W COCTaBy pEarupyroliux BEMIECTB, TEIIoBOMY 3(hdeKrTy peakiuu,
M3MEHEHUIO CTENIeHEeN OKUCIICHMSI 3JIEMEHTOB, 00PaTUMOCTH peakluy, YYacTHIO KaTaln3aTopa);

Cc(OPMHUPOBAHHOCTh YMEHUH COCTABIATh YPABHEHUS PEAKLUil Pa3IMUYHbIX TUIIOB, MOJIHbIE
U COKpallléHHbIE YpaBHEHUS PEaKLMH MOHHOTO OOMEHa, YYMUTBIBAs YCIIOBHS, IPU KOTOPBIX 3TH
peaxkuuy UayT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJIUTH PEAKIMH, MOATBEP)KIAIOIINE KaueCTBEHHBIH
COCTaB pAa3IMYHbIX HEOPraHWYECKUX BEIIECTB, paclo3HaBaTb ONBITHBIM IyTEM HOHBI,
MIPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHHH PACKPBIBATH CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii MoCpeICTBOM COCTaBJICHUSI 3JIEKTPOHHOTO OaaHca ATUX PEaKIIHif;

Cc(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakluu OT
pasnu4HbIX (HAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTrO0 paBHOBECUS B 3aBUCHMOCTH OT
BHemHero Bo3aeiicTBus (mpuniun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTb XUMHUYECKHE IMPOIIECCHI, JeKallue B
OCHOBE MPOMBIIUICHHOTO TOJY4YEeHHUSI CEPHON KHCIIOTHI, aMMHaKa, a Takke c(hOPMUPOBAHHOCTh
npeacTaBiIeHni 00 OOIMMX HAayYHBIX NMPUHIUINAX U IKOJOTHUECKUX MPOoOJIeMax XMMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUIH NPOBOAUTH BBIYHUCICHHUS C MCIOJIB30BAHUEM TOHSATHS
«MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUI Ta30B HpPU XMUMHUYECKHX
peakiuax, Macchl BellecTBAa UM 00bEMa ra3oB MO0 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMM BEIIECTB, TEIIOBOro 3¢ (dekra peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BELIECTB, IPEBPALLICHUS U COXPAaHEHUS DHEPIUY;

c(hOPMHUPOBAHHOCTh YMEHUN COOJIIO/IATh MPABWIIA TIOJIH30BAHUS XUMHUYECKON MOCYIOU |
n1a0opaTOpHBIM 000PYAOBAaHUEM, a TAKXKE MPaBHiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSAMU 10 BBIIIOJHEHUIO Ja00PAaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBAaTh M BBINOJHATH XHMHUYECKUN HSKCIEPUMEHT
(paznokeHue nepokcuia BOAOPOAA B NPUCYTCTBUM KaTalu3aTropa, ONPENCIIEHUE CPEJbl
PacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCATIBHOIO MHIMKATOPA, BIUSHUE PA3IUYHBIX (AKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLWH, peakiMd HMOHHOro OOMeHa, KayeCTBEHHBbIE pPEaKIUH Ha
cynbdar-, kapOOHAT- U XJIOPUA-aHHUOHBI, HA KAaTHOH aMMOHUS, PELICHHE SKCIIEPUMEHTAIbHBIX
3agau no TtemaMm «Metamnel» U «Hemeramib»y) B COOTBETCTBUM C TNpPaBUIAMH TEXHHUKH
0e30macHOCTH MU 0OpaIleHHH ¢ BEIIECTBAMH H JJAOOPAaTOPHBIM 000PYOBaHUEM, MTPEICTABISAT
pe3yabTaThl XUMHUYECKOTO 3KCIIEpUMEHTa B (OopMe 3alMCH YPAaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyJIUPOBAThH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;



c(hOpPMUPOBAHHOCTh YMEHHI KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(POpPMAIHIO,
MoJIydya€Myr0 M3 pasHbIX HWCTOYHHUKOB (CpeI[CTBa MacCcOBOU KOMMYHUKAaIWH, I/IHTepHeT u
JPyTHX);

c(hOPMHUPOBAHHOCTh yMEHUH COOJIOaTh TIpaBUiIa SKOJOTHUYECKH I1eJ1ecO00pa3HOro
IIOBCACHUA B 6I)ITy n pr,llOBOﬁ ACATCIIBHOCTU B MEIAX COXpaHCHHUSA CBOCro 30POBbBA U
OKpY>Karollel MPUPOTHON Cpelibl, OCO3HABATh OMACHOCTH BO3JEUCTBHUSI HA JKUBBIE OpTraHU3MBI
onpenenEHHbIX BEIIeCcTB, MOHMMas cMmbica nokazatens [IJIK, moscHsaTh Ha mpuMepax crnocoObl
YMCHBIICHUA U MMPEAOTBPALICHUA UX BPpCAHOT'O BO3,Z[€I>'ICTBPIH Ha OpraHu3M YCJIOBCKA,

Ui OOyYaroluXcs C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS: YMEHHE MPUMEHSTH
3HaHUA 00 OCHOBHBIX AOCTYIIHBIX METOJAaX MO3HAHUSA BCIICCTB U XUMHNYCCKUX ﬂBHGHI/IfIQ

JUIS  CIIETIBIX W CIIA0OBHANINX OOYYaIONIMXCS: YMEHHE HCIIOJIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins s 3anvcu XxumMudeckux Gpopmyir.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Konn4yectBo 4yacos JJICKTPOHHBIE
HaumeHoBaHMe pa3/iejioB U TeEM (undposbie)
Ne i/m Konrtpoubnsbie | IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernyeckne 0CHOBbI OPraHMYeCKON XHMHUHU
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOECHMSI OPraHUYECKUX COCIUHEHUN A. 3
M. bytneposa
Hroro no pazaeny 3
Paspnen 2. Yriesonopoabt
2.1 IIpenenbHbIE YTIEBOAOPOABI — AJIKAHbI 2
27 HenpenenbHble yriieBoJOPOIbl: AJIKEHBI, 6 |
' aJIKaJJMCHBI, AJIKHHBI
2.3 ApomaTuieckue yrieBoa0pOo/abl 2
24 IIpupoiHbIE HCTOUHUKH YTIEBOIOPOAOB U 3 |
' uXx nepepadoTka
Hroro no paszneny 13
Pasznea 3. Kucaopoacoaepxamue opranuyeckue coeIuHeHus
3.1 Cruprtel. ®enon 3
19 Anbneruapl. KapOoHOBBIE KMCTOTHI. - 1
' Coxxuble d(UpBI
33 VYri1eBoib 3 2




Hroro no pazneny

13

Pa3nen 4. AzoTcoaepxkaiiye opraHudeckie coeIMHeHust

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspnen S. BEICOKOMOJIEKYJISPHBIE COeAUHEHHU S
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no paszneny 2
OBIIEE KOJIMYECTBO YACOB II0O ITPOTPAMME 34 3 2
11 KUIACC
KoJsmn4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3geioB U TeM nu(pposbIe
Ne i/ P Konrpoasubie | IlpakTuueckue (1uubp )
NPOrpamMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI XMMHMH
Crpoenue atomoB. [lepuonndeckuil 3akoH
1.1 u [lepronuueckas cucTeMa XUMHUYECKUX 3
anemenToB . 1. Menneneepa
12 Crpoenue BemectBa. MHOroo6pasue 4
' BEIIECTB
1.3 XHWMHMYECKUE PEAKLIUU 6 1 1
Hroro no pazaeny 13




Pa3znen 2. Heopranuveckasi Xumust

2.1 MeTtanibl 6
2.2 Hewmerasuiel 9
)3 CBs13b HEOPTAHMYECKUX M OPTaHUYECKHUX )
' BEIIECTB
Hroro no pazneny 17
Pa3znea 3. XuMus M :KU3HL
3.1 XUMUS U )KU3HD 4
Wroro mo pazneny 4
34

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME




INIOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHH
s

DJICKTPOHHBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

IIpeamer oprann4eckor XUMuu, eé
BO3HMKHOBEHUE, PA3BUTHE U 3HAYCHUE

Teopus cTpoeHUss OpraHuYeCKux
coequHeHuit A. M. bytiepoBa, eé
OCHOBHBIE TTOJIOKEHUS

[IpencraBnenue o kinaccuukanuu
opraHu4eckux BemniecTB. Homenkmarypa
(cucremaTnyeckasi) U TpUBHAJIbHBIC
Ha3BaHUs OPraHUYECKUX BEIESCTB

AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKHUM AT

Mertan 1 3TaH — NpPOCTEUIIINE
MPEICTaBUTENHN aJTKAHOB

AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA

OTUJIEH U MPOINUIEH — MPOCTEHIINe
IIPEACTABUTEIIN AJIKCHOB

[Tpaktuueckas padora Ne 1. «Ilomyuenue
ATUJIEHA U U3YyUYEHHUE €TO CBOMCTBY

Ankanuensl. bytaauen-1,3 u
MetunoyTtaaueH-1,3. [lomydyenne
CUHTETHUYECKOTO Kay4dyKa U pe3UHbI




10

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKHUH Pl ALETUIIEH —
MPOCTEHIINI IPECTABUTENb ATKUHOB

11

Brrunciienns mo ypaBHEHUIO XUMHAYECKOM
peakiuu

12

Apenbl: 0eH3011 U Tos1yoJl. TOKCHYHOCTh
apeHoB

13

['enetnueckas CBsI3b yTII€BOJOPOOB,
MIPUHAISKAIINX K Pa3IMYHBIM KllaccaM

14

[TpupoaHble HCTOYHUKH YTIEBOAOPOAOB:
NPUPOIHBII ra3 v MoMmyTHbIE He(TIHbIE
rasbl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

15

[IpupoHbIE HCTOUHUKH YTIIEBOIOPOAOB:
MPUPOJIHBIN ra3 U NOMyTHBIE HEPTIHBIE
ras3pl, HeTh U MPOIYKTHI €€ epepaboTKu

16

Kontponbnas pabota mo pazaerny
«YTIEBOIOPOIBD)

17

HpenenLHme OAHOATOMHBIC CIIMPTHI:
MCTAHOJI U 5TAaHOJI. BOI[OpOIlHaSI CBA3b

18

MHOroaToMHsbI€ CIIUPTHI: STUIICHIVIMKOJIb U
TJIALIEPUH

19

deHo: CTPOCHUC MOJICKYIJIbI, (I)I/IBI/I‘IGCKI/IC
U XUMHNYCCKHEC CBOI‘;ICTBa, MMPUMCHCHUC

20

Anpaerunbl: GopMalibIeTHI U
areTanbaeru. AeTod

21

OaHOOCHOBHBIE Npe/ieTbHbIe KAPOOHOBBIE
KHCJIOTBI: MypaBbHHASI 1 YKCYCHas




22

[TpakTtruueckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBafl " OJICMHOBAas1 KMCJIOTHI, KaK
MPEaACTAaBUTEIN BbICHINX Kap6OHOBI>IX
KHUCJIOT

24

Mp1a Kak COJTM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBIE

25

CrnoxHbie 3QUpPHI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ MAPOIU3 CIOKHBIX

3¢upoB

26

Kupsl: runponuns, npuMeHEHHeE,
Ouosioruueckas poJib )KUpOB

27

VYTrieBoibl: cocTaB, KilacCHU(pUKAIIHS.
Bakneiimue mpenctaBuTeNnu: TI0K03a,
bpykTo3a, caxapos3a

28

Kpaxman u uemioo3a Kak NpupoaHbIe
MOJIUMEPDI

29

Kontponbnas pabota mo pazaery
«Kucnopozacoaepxarmiye opraHundeckue
coenuHeHus»/ Beepoccuiickas
IpoBepoyHas pabora

30

OO1ast xapaKTepUCTHUKA a30TCOIePIKATUX
OpPTaHWYECKUX COCTMHEHUH /
Bcepoccuiickas npoepouHast pabora

31

AMWHBI: METHJIAMHAH W aHHJIMH

32

AMUHOKHCIIOTHI KaKk aM(pOTEpHBIE
OPFaHI/I‘IeCKI/Ie COCAUHCHUA, UX
ounosiornueckoe 3Hauenue. [lermrTumsl.




benku xak npupoaHbie
BBICOKOMOJIEKYJISIPHbBIE CO€MHEHUS

OCHOBHBIE TTOHSITHS XUMHUH

33 1
BBICOKOMOJIEKYJIIPHBIX COETUHEHUIN
OcCHOBHBIE METO/IbI CUHTE3a

34 BBICOKOMOJIEKYJIIPHBIX COEAUHEHUM. 1

[InacTmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34 3

11 KVIIACC

Ne

n/n

Tema ypoka

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThbI

IIpakTn4yeckue
padoThbI

Jlata
U3Y4YeHH
|

DJIEeKTPOHHbBIE
uugposeie
o0pa3oBaTtejibHbIE

pecypcsbl

XUMHUUECKUH AJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(Urypauus aToMOB

Ilepnonnueckuii 3akoH u Ilepuonnueckas
CHCTeMa XMMHYECKHX 3jeMeHToB /I, M.
MeHneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS! CBOMCTB
XUMHYCCKHX 3JIEMEHTOB U MX COCANHCHUH 11O
rpynmnam v nepuojiaM. 3HaueHHe
MEPUOJUYECKOT0 3aKOHA U CUCTEMBI
XUMHU4eckux 3neMeHToB [[.J. MeHpeneena B
pa3BUTHH HAyKH




CTpOGHI/Ie BeliecTBa. XMMHUUYeCcKas CBA3b, eé
BUJbI, MCXaHHU3MbI 06p330BaHI/I$I
KOBAJICHTHOM CBSI3U. BOI[OpO,Z[HaH CBA3b

BaneHTHOCTB. DJIEKTPOOTPULIATENHHOCTD.
Crenienp okuciienus. BemecTtsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUSA

[TonsiTHE O MTUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJTOMTHBIE PACTBOPHI.
MaccoBas 10J14 BelecTBa B pacTBOpe

Knaccugukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COeNUHEHUN. ['eneTnueckas
CBSI3b HEOPraHMYECKUX BELIECTB, PA3JIMYHbBIX
KJIacCOB

Knaccugukaiuss XaMHUUeCKUX peakiuuii B
HEOPraHUYECKON U OpPraHU4eCKON XUMUHU.
3aKOH COXpaHEHMsI MacChl BEILIECTB; 3aKOH
COXpaHEHUs U NIPEBPALICHUS YHEPTUU IIPU
XUMUYECKHUX PEAKLUAX

Ckopoctb peakiuu. OOpaTuMble peakiuy.
XHUMHUYECKOE PaBHOBECHE

[TpakTtrueckas padota Ne 1. « Biusiaue
pa3InuHbIX (PaKTOPOB HA CKOPOCTH
XUMHYECKOM peakinm»

DnektponuTrueckas aucconuanws. [lonsrtue
0 BojiopoiHOM Tokasarene (pH) pactsopa.
Peakuu nonHoro oomena. I'uaponus
OpPraHMYECKUX M HEOPTaHMUECKUX BEIIECTB




12

OKHUCITUTENHHO-BOCCTAHOBUTEIbHbBIE
peakuuu. [Tonstue 06 anexTponuse
pacIIaBoB ¥ pacTBOPOB cosel

13

KontpomnbHas pabora o pasaery
((TeOpeTI/I‘-IeCKI/IC OCHOBBI XUMHUN)

14

Meraiuel, ux nojoxeHue B llepuoanueckon
CHUCTEMEe XUMUYECKUX diemMeHToB []. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3ndecKue CBONCTBA
METaJIJIOB

15

CrinaBel METaIIOB. DJIEKTPOXUMUYECKHUH s
HaIPsKEHUN METaJNIOB

16

XHUMHUYECKHE CBONCTBA BaXKHEHUIIINX
METAIIJIOB (HATPUM, KaJIHii, KalbIUil, MarHUH,
ATIOMUHUN) U UX COCIUHEHUN

17

XUMHYECKUE CBOWCTBA XpOMa, MEIU U UX
COeIMHEHUN

18

XUMHYEeCKHEe CBOMCTBA IIMHKA, JKeae3a U UX
COeIMHEHUN

19

[TpakTrueckast paborta Ne 2. "Pemienue
AKCIEPUMEHTAIbHBIX 33/1a4 110 TEME
«Meramas»"

20

HeMeTaJ'IJ'ILI, HUX ITIOJIOKCHHUC B
[Tepuoanyeckoil cucTeMe XUMUYECKUX
anemenToB /1. 1. Menpaeneera u
OCOOEHHOCTH CTPOEHUSI aTOMOB

21

dusnyeckue cBOiicTBa HEMETAJLIOB.
AJIOTpONHST HEMETAJIOB (HA TPUMEPE




KHCIIOpOJ1a, cepbl, hocdopa u yrieposa)

22

XHUMHYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COEIMHEHUN

23

XuMHUECKue CBOMCTBA a30Ta, pochopa 1 ux
COEIMHEHUN

24

XHUMHUUYECKUE CBOMCTBA yIiIepoJa, KpEMHUS U
HUX COeIUHECHUN

25

[IprMeHeHre BaXKHEUIIIUX HEMETAVIOB M UX
COeIMHEHUN

26

O0001IeHne B cUCTEMaTH3aLusA 3HaHUH 110
teme «HeMeramnely. Beraucienus no
YpaBHEHUSM XUMHUYECKUX PEAKIIUN 1
TEPMOXUMHUYECKHUE PACUETHI

27

[TpakTrueckas padorta Ne 3. «Pemienue
AKCTIEPUMEHTAIIBHBIX 33/1a4 110 TEMe
"Hemertammsi"»

28

KonTponbnas pabota mo Temam «MeTamib
u «Hemertamnbny

29

HeOpFaHI/I‘ICCKI/Ie 1 OPraHU4YCCKHUEC KUCJIOTHI.
HeOpraHI/I‘-IeCKI/Ie U OPraHUYCCKHUC OCHOBAHUA

30

AMoTepHbIe HeOpraHU4eCcKHe U
OpraHuYecKue coeAuHeHus. ['eneTnueckas
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BELIECTB

31

Poinp xumun B o0ecrieyeHUH BKOHOFHQCCKOﬁ,
BHCpreTH‘IeCKOfI M TIAIIEBOM 6630H3CHOCTI/I,
Pa3BUTHHU MCAULIUHBL




[IpencraBnenus 00 0OMUX HAYYHBIX
32 MPUHIMIAX TPOMBIIIJIEHHOTO TOJYYEHUS
BaYKHEHIIINX BEIIECTB

33 UenoBek B MUpE BEILIECTB U MATEPUATIOB

34 XWMUs U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34




MIPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero o01ero 0opa3oBaHus

1

TeopeTnyeckre OCHOBBI OPraHMYECKON XUMHUH

1.1

CdopMHUpOBaHHOCTh TPEACTABICHUN O XUMHUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XHUMHH B TO3HAHUU
SBIICHUU TIpUPOJBLI, B (OPMHPOBAHMHM MBIIIICHUSI H  KYJIBTYPBI
au4HOCTH, €€ (YHKIMOHATBHOW TIPaMOTHOCTH, HEOOXOAMMOHW IUis
pEeIICHUs] TMPAKTHYECKUX 3aJad M OKOJOTUYECKH OOOCHOBAHHOTO

OTHOILLEHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOM cpene

1.2

Bnagenne cuCTeMOM XUMHYECKMX 3HAHMM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraoIne MOHSTUSA (Monexya, BaJICHTHOCTb,
JIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKHUCIIEHUS, XMUMHMUYECKas CBS3b,
MOJIb, MOJIIpHAas Macca, MOJSpPHbIA O0O0BEM, YTIJIEpPOJIHBIM CKeNerT,
(GyHKUMOHANBHAS ~ TpyMNa,  paguKal,  H30MEpHs,  HM30MEpHI,
TOMOJIOTUYECKUN PpsAll, TOMOJIOTHM, YIJIEBOLOPOIABI, KHCIOPOA- H
a30TcoJIepKaIllie COCTUHEHHUS, OHMOJOTUYECKH AaKTHBHBIE BEIECTBA
(yraneBogpl, KUpbI, ONKK), MOHOMED, HMOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHMs); TEOPUM U 3aKOHbI (Teopus
XUMHUYECKOTO CTPOEHMsI opraHudeckux BeniectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CUMBOJHMYECKUH SA3BIK XUMHH, (PaKTOIOIMYECKHE
CBEJEHMSI O CBOICTBaX, COCTaBe, MOJIYYEeHUHM U O€30IaCHOM
UCIIOJB30BAaHUN Ba)XHEWIIMX HEOPraHWYECKHX M  OPraHUYeCKHX

BEIICCTB B OBITY W MPAKTUIECKOH JIEATETHHOCTH YeJIOBEKa

1.3

C(I)OpMI/IpOBaHHOCTL YMGHI/Iﬁ BBISABIIATE  XAPAKTCPHBIC TPU3HAKU
HOHHTHﬁ, YCTaHAaBJIMBATH ux B3aMOCBA3b, HCIIOJIB30BATh
COOTBCTCTBYIOIIUEC TIIOHATUA IIPpU ONHUCAHHUU COCTaBa, CTPOCHUA U

MPEeBpaIeHUI OpraHNYeCKUX COCTUHEHHM

1.4

c(hOpMUPOBAHHOCTh YMEHHI HCIIOJIH30BAaTh XUMHUYECKYIO CHMBOJIUKY
JUISL COCTaBIICHUS MOJEKYJISAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMyJT OpPraHMYEeCKHX BEIIECTB MW  ypaBHEHUU
XUMHNYCCKUX peaKI_[I/If/’I, H3roTaBjiIvBaTh MOACIIN MOJICKYJI OPTraHUYCCKUX
BEIICCTB Ui WUTIOCTPAIIMM MX XHUMHUYECKOTO W MPOCTPAHCTBEHHOTO

CTPOCHHUS




1.5

CdopMHupoBaHHOCT,  YMEHHHM  yCTaHaBIMBAThb  MPUHAICKHOCTH
U3YYEHHBIX OpPraHMYECKHX BEILIECTB IO WX COCTaBy M CTPOCHUIO K
onpenenéHHOMY Kjaccy (rpynme) coeluHeHHH  (YriIeBOAOpPOJbI,
KHUCJIOPOJT M a30TCOJEprKalllle COEIUHEHUS, BBICOKOMOJEKYJISpPHBIC
COCIMHEHMs), [JaBaTb MM  Ha3BaHUA 10  CHCTEMaTH4YECKOU

Homenkiatype (IUPAC)

1.5

ChopMHUpOBAaHHOCTH YMEHHUS ONPEACIATh BUIBI XUMUYECKOU CBSI3H B

OpTraHUYCCKUX COCAUHCHUAX (OI[I/IHapHLIe u KpaTHHe)

1.6

ChopMHpOBAaHHOCT,  YMEHHUSI TMPUMEHATH: TIOJOXKEHUS  TEeOpUu
CTpoeHMsI oprannyeckux BemecTB A.M. BytnepoBa i o0bscHeHus
3aBUCUMOCTH CBOWCTB BEIIECTB OT HX COCTaBa U CTPOECHUS; 3aKOH

COXPAaHCHUA MACChl BEIICCTB

yFJ’IeBO,Z[OpOIlBI . KI/ICJ'IOpOIlCO,Z[Cp)KaHlI/Ie )51 a30TCoACpIKAIINC

OpTraHUYC€CKUEC COCANHCHU . BBICOKOMOJI@KYHHPHBIG COCIUHCHUA

2.1

CdopMHUpOBaHHOCT, YMEHUH TPUBOAWTH TPUBHAILHBIC Ha3BaAHUS
OTJICNbHBIX OPTaHMYECKUX BEIIECTB (STUJICH, MPOMHIEH, AalleTUJICH,
STUJICHTJIUKOIb, TIULEPUH, (EeHON, (OopMambIerul, aneTaabIeTHI,
MypaBbUHasl KHUCJIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAas KHUCIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PpyKTO3a, Kpaxmal, IeJUIi103a,

TJIULIMH)

2.2

CdopMHpOBaHHOCT, yMEHMI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(1)I/ISI/I‘I€CKI/IG U XUMHUYCCKHUC CBOﬁCTBa TUITNYHBIX Hpe}ICTaBI/ITCJICfI
pa3MyYHBIX KIACCOB OPTaHWYECKUX BEMIeCTB (METaH, JTaH, JTUJICH,
MpOMWJIEH, aleTwieH, OyTtaaueH-1,3, MerunOyramueH-1,3, OeH3ouI,
MECTaHOJI, 3TaHOJI, 3THUJICHIJIUKOJIb, FJII/H_[epI/IH, q)eHOJ'I, ancTaabacrua,
MypaBbHHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, Kpaxmaj, IeJUIH0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

23

C(I)OpMI/IpOBaHHOCTL YMCHUA WIUIIOCTPUPOBATHL TCHCTUUYCCKYIO CBA3b
MEXOYy THUIITMYHBIMHA IpeaACTAaBUTCIIAMU Pa3IUYHBIX KJIaCCOB
OpTraHUYCCKUX BCUICCTB YPABHCHUSAMU COOTBCTCTBYIOIIUX XUMHUYCCKUX

peaxIuii ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (HOpMYIT

24

CdopmrpoBaHHOCTH YMEHHUS XapaKkTepu30BaTh UCTOYHUKU
YTJIEBOAOPOAHOTO ChIpbs (HE(PTh, MPUPOAHBIN ra3, yrojib), ClIOCOOBI UX

nepepaboTKU U MPaKTUYECKOe MPUMEHEHHE MTPOTYKTOB MepepadoTKu

XUMHS U )KU3HB. PacuéThl

3.1

CdopMupoBaHHOCTH YMEHUH BIIAJICTh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOHAaX HAYYHOI'O IMO3HAHUSA, UCIIOJIb3YCMbBIX B XUMHWU TIPU U3YUCHUU




BCIICCTB H  XHUMHUYCCKHUX SIBIICHHUI (Ha6J’II-OI[eHI/IC, HU3MCPCHHC,
9KCIICPUMCHT, MOI[CJ'II/IpOBaHI/Ie), HCIIOJBb30BAaTh CUCTCMHBIC
XUMHUYCCKUC 3HAHUA OJId HNPUHATHA peI_HeHI/Iﬁ B KOHKPCTHBIX

KN3HCHHBIX CUTyallusdaX, CBA3aHHBIX C BEIIECCTBAMU U UX IIPUMCHCHUEM

3.2

ChopMHupOBaHHOCT, yMEHHM COONIIOJIaTh TPaBWIA MOJB30BAHUS
XUMHYECKON TOCYJOH H JTa0OpaTOpHBIM OOOPYJOBaHUEM, a TaKXKe
IpaBuia OOPAIIEHUS C BEIIECTBAMHU B COOTBETCTBHH C WHCTPYKITUSIMHU

110 BBIIIOJIHCHHUTIO Ha60paTOpHHX XHUMHUYCCKHUX OIIBITOB

33

ChopMUpPOBAaHHOCTh YMEHHH IJIAHUPOBATh M BBIMOJTHATH XUMHUYECKUN
SKCIICPUMCHT (HpeBpameHI/m OpPraHM4CCKUX BCIICCTB IIPU HAIrPCBAaHUU,
MOJTyYeHHUE ITUJICHA U U3YUYEHHE €ro CBOMCTB, KAUYECTBEHHBIE PEaKIuu
OpPraHUYECKHUX BEIIECTB, JCHATypauus OEJKOB TpH HarpeBaHUH,
[[BETHbIE pEaKIMH OEJIKOB) B COOTBETCTBUM C IpaBUJIAMH TEXHUKU
0e30MmacHOCTH TpU OOpalleHUH C BEIIeCTBAMU M JIabOpaTOPHBIM
O60py,Z[OBaHI/I€M; MNpeaACTaBJIATh PE3YIbTAThI XUMHUYECKOT'O
JKCIlepUMeHTa B (opme 3amucud  ypaBHEHUH COOTBETCTBYIOILIUX

peakuuii ¥ GopMyITUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB

34

CdopmupoBaHHOCTH YMEHUI IPOBOAUTH BBIYUCIICHUS 110 XUMHUECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJUYECTBA MCXOIHOTO BEIIECTBA HIIU
MPOAYKTa PEaKIU 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJHOTO

N3 UCXOOHBIX BCUICCTB WJIK IIPOAYKTOB peaKI_[I/II/I)

3.5

CdhopmupoBaHHOCTD yMEHUHI KPUTHUYECKH aHAJIIM3UPOBATh
XUMHUYECKYI0 HMH(OpMAIHMIO, TOIy4aeMyl0 M3 pa3HbIX HCTOYHHUKOB

(cpeactBa MaccoBoii nH(popmaluu, cetb UHTEpHET u Apyrue)

3.6

ChopMupoBaHHOCT, yMEHHU COONIOAATH MpaBWIA HDKOJIOTHYECKU
11eJ1ecO00pa3HOro MOBEACHUS B OBITY M TPYJIOBOM JEATENbHOCTH B
LEIAX COXPAaHEHHs CBOErO0 3J0POBbS M OKpYKAKOUIEH NPUPOIHON
Cpellbl, OCO3HaBaThb OMNACHOCTb BO3JECHCTBHS HA KUBBIE OPIraHU3MBbI
onpeAeNéHHBIX OPraHNYeCKUX BELIECTB, MOHMMAasl CMBICI MOKa3aTels
I[TAK (mpeaenbHO JOMYCTUMOM KOHLEHTpPALlMM), TOSACHATH Ha
npuMepax CcrocoObl YMEHbIICHUS U HPEIOTBPALICHUS HX BPEIHOrO

BOSI{GfICTBHH Ha OpraHu3M 4CJIOBCKa

11 KJIACC

Kon
NMPOBEPSIEMOT0
pe3yJjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero o01ero odpa3soBanus

1

TeopeTnueckre OCHOBbI XUMUU




1.1

Bnanenue cucreMoil XMMHUYECKMX 3HaHUHM, KOTOpas BKJIIOYAET:
OCHOBOITOJIATAIOIIME  TTOHATHUA (XMMHUYECKUN  DIJIEMEHT, aToMm,
3JIEKTPOHHAs 000JI0YKa aToMa, §-, p-, d-3JIEKTPOHHbIE OPOUTAIN AaTOMOB,
WOH, MOJIEKYyJla, BaJEHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTENEHb
OKUCJICHHA, XUMHYCCKadA CBA3b, MOJIb, MOJSIpHAd Macca, MOJBIpHBIfI
00BbEM, KpUCTAJUIMYECKass pemETka, TUIbl XUMHUYECKUX peakuuil
(OKHCIHUTENIbHO-BOCCTAHOBUTENbHbBIE, 3K30- U 3HJOTEPMUYECKHUE,
peakiy HOHHOTO OOMEHa), pacTBOP, SJIEKTPOJIMTHI, HEIIEKTPOIUTHI,
ANIEKTPOJIUTUYECKAs ~ JTUCCOLMALUS, OKHUCIMTENb, BOCCTAaHOBUTEID,
CKOpPOCTh XMMHYECKON DPEaKLMU, XUMHUYECKOE PAaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHS SJEKTPOIUTHUECKON nucconmanuu, llepuomamueckuit
3akoH /WM. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHUH SI3bIK XUMHHU, (PaKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
coCTaBe, IOJYYEHMH U O€30MacCHOM HCHOJIb30BAHUU Ba)KHEHIINX
HEOPraHWYeCKUX BEIIECTB B OBITY W NPAKTUYECKOW JeATeNbHOCTU

YCJIOBCKa

1.2

CchopMUpOBaHHOCTh YMEHUI BBISBIATH XapaKTEPHbIE MPU3HAKU U
B3aMMOCBSA3b W3YUYEHHBIX IOHATHM, NIPHUMEHATH COOTBETCTBYIOLIUE
MOHATUS IIPU ONHCAHMM CTPOCHUS U CBOMCTB HEOPTraHUYECKHUX
BEILECTB U UX IPEBPALICHUM; BBIABIATH B3aMMOCBSI3b XUMUYECKUX
3HaAHUHN c MOHATUSAMUA " MIPEACTABICHUAMU JIPYTUX

CCTCCTBCHHOHAYYHbBIX NPCIMCTOB

1.3

Bnanenne OCHOBHBIMM METOAAMM HAy4yHOTO IO3HAHUS BEIIECTB U
XUMHUYECKUX sBJIEHUN (HaOdroAeHHe, W3MEpEeHue, HKCIEPHUMEHT,

MOI[GJ'II/IpOBaHI/Ie)

1.4

ChopMHpOBaHHOCT, YMEHUN OMNpEAENsATh BaJCHTHOCTb M CTEMEHb
OKHCJICHUS XUMHUYECKHX DJIEMEHTOB B COCAMHEHUSX Pa3IUYHOIrO
cocTaBa, BHJ  XUMHUYECKOM  CBs3W  (KOBaJeHTHas, MOHHas,
MeTaJuTMuecKasi, BOJOPO/IHAsI) B COCIUHEHUSIX, TUI KPUCTALTUYECKON
PELIETKM KOHKPETHOTO BeHIecTBa (aTOMHAas, MOJIEKYJsipHasi, UOHHAs,

MeTaJuTHIecKas)

1.5

ChopMupoBaHHOCTb YMEHUI ONpEAETATh XapakTep CpeAbl B BOJHBIX

PacTBOpAX HCOPraHNMICCKUX COCI[I/IHGHI/Iﬁ

1.6

ChopMUpPOBAaHHOCTH ~ YMEHHSI  KJIACCH(PUIIMPOBATh  XUMHUYECKHE
peakiuu Mo pa3NIudyHBIM MpHU3HAKaM (YHCITy M COCTaBY PeardupyroIIiX
BEIIECTB, TEIUIOBOMY J(dekTy peakmuu, H3MEHEHHIO CTeneHel
OKHCJICHUS ~ DJIEMEHTOB,  OOpaTUMOCTH  pEaKIMH,  y4acTUIO

KaTaam3aTopa)




1.7

ChopmupoBaHHOCT,  YMEHHUH  COCTaBISATH  YpPaBHEHHS  peaxkiuil
pa3IMyYHBIX THIIOB, TOJHBIE M COKpaUIEHHbIE YpaBHEHMsI peaKiuil
MOHHOTO OOMEHA, YUUTHIBAs YCJIOBUS, PU KOTOPBIX 3TU PEAKLMU UIYT

J0 KOHIIa

1.8

ChopmupoBaHHOCTh YMEHUH MPOBOJIUTH PEAKIUH, TOITBEPKIAIOIIIEC
KaueCTBEHHBIM COCTAaB  PA3JIMUHBIX HEOPraHMYECKUX  BEILIECTB,
pacro3HaBaTh OMBITHBIM IYTEM HWOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HCOPraHMICCKUX BCIHICCTB

1.9

ChopMHpOBaHHOCT, YMEHMH PaCKpbIBATh CYIIHOCTb OKHCIUTEIBbHO-
BOCCTAHOBUTEIbHBIX peakiuii MOCPEJICTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THUX peaKuHﬁ

1.10

CpopMUpPOBAaHHOCTh YMEHHH OOBSCHATH 3aBUCHMOCTH CKOPOCTH

XUMHUYECKON pCaknuuu OT Pa3JINIHBIX (I)aKTOpOB

1.11

ChopmupoBaHHOCT, yMEHHH  OOBSACHATH  XapakTep  CMELICHUS
XUMUYECKOTO PABHOBECHUS B 3aBUCHUMOCTH OT BHEIIIHETO BO3JICUCTBUS

(mpuniun Jle latense)

061112151 " HCOPTraHUYCCKasA XUMHA

2.1

CdopMupoBaHHOCTh YMEHMI pacKpbIBaTh cMbICH [lepuoamueckoro
3aKOHa JAN. Menpeneena u JEMOHCTPHUPOBATH ero
CUCTEMAaTHU3HUPYIOIIYI0,  OOBACHUTENBHYIO U  MPOTHOCTUYECKYIO

byHKITUN

2.2

ChopmupoBaHHOCTh YMEHHH XapaKTEPU30BaTh IIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »djieMeHTOB |4 mnepuonoB Ilepmoanueckoi
cucTeMbl xumuyeckux daeMmeHtoB J[.M. MeHnneneeBa, HCIOIb3ys
MOHATUS  «S-, p-, d-dJCKTPOHHBIC OPOUTAIN», <«IHEPrETHUYCCKUE
ypOBHI/I», O6’I)SICH$ITB SaKOHOMCpHOCTI/I N3MCHCHUS CBOﬁCTB
XUMHUYECKUX 3JIEMEHTOB M MX COEJIMHEHHMH MO MepuoaaM M rpynmnam

[lepnonnueckoii cucteMbl XUMU4eckux 31meMeHToB J1.11. Menneneesa

2.3

ChopmupoBaHHOCT, YMEHHH XapakTepu30BaTh (OMUCHIBATH) OOIIHME
XUMHUYECKHUE CBOMCTBA HEOPraHUYECKUX BEILIECTB PA3IMUHBIX KJIACCOB,
MOATBEPXKJATh  CYIIECTBOBAHHUE  TEHETHUYECKOM  CBSI3M  MEXIY
HEOPraHUYECKUMHU BeIlIECTBAMU c MIOMOILIBIO ypaBHEHUI

COOTBECTCTBYHOIINX XUMHUYCCKUX peakunﬁ

24

ChopMupoBaHHOCTb ~ YMEHMH  yCTAHABIMBAaTh  NPUHAAJIECKHOCTH
HEOPraHMYECKUX BEILIECTB MO UX COCTaBY K ONpeAEIEHHOMY Kiaccy
(rpymnme) coenvHeHu# (MPOCThIE BELIECTBAa — METAJUIbl U HEMETaslIbl,

OKCHIAbl, OCHOBaHM, KMCJIOTHI, aM(I)OTCpHLIe THAPOKCUBIL, COJ'II/I)




2.5

CchopMupoBaHHOCTh YMEHHUH HCHOIB30BaTh XMMUYECKYIO CHMBOJIMKY
JUIS  COCTaBJieHUS (OpMyJ BEIIECTB U YPaBHEHMH XUMHUYECKHUX
peakuuii, cucrematnyeckyto HomeHkinatypy (IUPAC) u TpuBnanbHbie
Ha3BaHMUS OTHENbHBIX HEOPraHWYECKUX BeELIeCTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMHAK, Tam€Has W3BECTb, HETallI€HAas W3BECTb,

MUTHEBAsS COJIA, TUPUT U JPYTHE)

2.6

CdopmMHpoBaHHOCT, YMEHHUHN XapaKTepu30BaTh (ONMUCHIBaThH) OOLIME
XMMHMUYECKHUE CBOMCTBA HEOPIaHUYECKUX BEILIECTB PA3IMYHBIX KJIACCOB,
MOATBEPXKJIaTh  CYLIECTBOBAHWE  TE€HETHYECKOW  CBS3M  MEXAY
HEOPraHMYECKMMH  BEUIECTBAMM  C  IIOMOUIbI0  ypaBHEHUU

COOTBETCTBYHOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.7

CdopMHpoBaHHOCTh YMEHUI IUIAHUPOBATH U BBIMOJIHATH XUMUYECKHIM
HKCHEPUMEHT (pa3lIoKEHHE MEePOKCHJAa BOAOPOAA B IMPHUCYTCTBUU
KaTaJln3aTopa, ONpPENEJICHUE CpPeabl paCTBOPOB BEUIECTB C IOMOIIBIO
YHHUBEPCAJIBHOTO WHAMKATOpA, BJIMSHUE pPAa3IMYHbIX (PAKTOPOB Ha
CKOPOCTb ~XMMHYECKOM peakldd, peakiuy HOHHOro oOMeHa,
KaueCTBEHHbIC PEaKUH Ha CyJb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHSI, PELIEHUE SKCIEPUMEHTAIbHBIX 3aJad II0 TeMam
«Meramne» u «Hemeramib») B COOTBETCTBUU C MpaBUIaMH TEXHUKU
06e30macHOCTH TpH OOpaIleHUH C BEIIeCTBAaMH M JIAOOPAaTOPHBIM
000py/10BaHUEM; MPEACTABIISATh pe3yabTaThl XUMHUYECKOTO
SKCHepUMeHTa B (OpME 3alHMCHh YPaBHEHHH COOTBETCTBYIOLIMX

peakuuii 1 GopMyITUPOBATH BHIBOJIBI HA OCHOBE 3THUX PE3yJIbTaTOB

2.8

CopMupoBaHHOCTH yMEHUW COONIOJATh TMpaBWiIa TOJH30BAHMS
XUMHUYECKON TOCynoi W NabopaTOpHBIM OOOpYIOBAaHUEM, a TaKKe
npaBuiia oOpalleHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU

110 BBIIIOJIHCHHUIO Ha60paTOpHBIX XUMHNYCCKHX OIIBITOB

2.9

CchopMupoBaHHOCTb ~ YMEHMH  XapakTepu3oBaTb  XHUMHUYECKUE
MIPOLIECCHI, JIEKAILIUE B OCHOBE MPOMBIIUIEHHOTO MOJYYEHHUS] CEPHOMN
KHCJIOTHI, aMMHaKa, a TaKkke C(OPMHPOBAHHOCTH MpPEJCTAaBICHUN 00
Oo0ImMX HAyyHbIX MPUHIUIAX M HKOJOTMYECKUX  Hpodiemax

XUMHYCCKOT'O IMMPONU3BOACTBA

XUMHUA U KU3HL. PacuéTrl

3.1

CchopMupoBaHHOCTh NPEACTABICHUH O XMUMHUYECKOH COCTaBIISAIOIIEH
€CTECTBEHHOHAyYHOM KapTHHBI MHpA, POJM XHMHH B ITO3HAHHUH
SABJICHUA NpUPOAbl, B (POPMUPOBAHMM MBILUIEHUS U KYyJIbTYphl
JUYHOCTH, €€ (YHKIMOHAIBHONH TPAMOTHOCTH, HEOOXOIUMOW JUIs

PEIICHUA MNPAKTUYCCKUX 3aJad MW OKOJOTHYCCKHU 000CHOBAHHOT'O




OTHOHICHHA K CBOEMY 3JI0POBBIO H HpHpOI[HOﬁ cpeac

3.2

CdhopmupoBaHHOCTh YMEHUU KPUTHYECKH aHAJIN3UPOBATh
XUMUYECKYI0 HH(OPMAIMIO, TOTYYaeMyK U3 pa3HBIX HCTOYHHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKAIUH, ceTh VIHTEpHET U IpyTrHe)

3.3

ChopmupoBaHHOCT, yMEHMI COONMIOJATh TMpaBUia SKOJOTHYECKH
11eIeco00pa3HOro TOBENEHUSI B OBITY M TPYAOBOH ICSATEIHLHOCTH B
LEJIAX COXPAHEHUsS CBOEro 3J0pPOBbS M OKPYKAIOIIEW MNpUPOTHON

cpensbl

3.4

Oco3HaBaThb ONACHOCTb  BO3JEHCTBUS HAa JKMBBIE OPraHU3MBbI
OIIpeeNEHHBIX BEIECTB, NOHUMas cMblca nokasarens [T1K, noscHsTs
Ha MpUMeEpPax crocoObl YMEHBIIEHUS U MPEIOTBPALLEHUS UX BPEIHOTO

BO3JICHCTBHUS HA OpraHusM 4€JIOBCKaA

3.5

CdopmMupoBaHHOCTH YMEHHI IPOBOJIUTH BBIYMCIICHUS c
WCTIONIb30BAaHUEM TOHSITHS «MAacCcOBasl JIOJISI BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHONICHHH Ta30B MPHU XUMHUYECKUX PEAKIHSIX, MaCChl
BEIIECTBA MM 00bEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY BEIECTBA,
Macce Win 00BEMY OJHOTO W3 Y4YaCTBYIOIIMX B PEAKIUH BEIIECTB,
TEII0BOTO 3(dekTa peakimu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl

BCIHICCTB, MPCBPALLICHUA U COXPAaHCHUA SHCPIrUn




ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 TeopeTndeckrie OCHOBBI OPraHUYECKON XUMUU
11 [Ipenmer opraHmdeckoil XUMHUHU: €€ BO3ZHUKHOBEHUE, Pa3BUTUE U 3HAUECHHUE B IOJYYEHMM HOBBIX BELIECTB U MaTepHasioB. Teopus
. CTPOCHMsI OpraHu4eckux coennHeHuii A.M. byTiepoBa, €€ OCHOBHBIE IIOJIOKEHUS
12 CrpykrypHble (GopMyJibl OpraHHYecKux BewiecTB. ['omosorus, nzomepusi. XUMHUYECKasi CBSI3b B OPraHMYECKHX COCIUHEHUSX —
' OJIMHApHBIE U KpaTHbIE CBsA3U. [IpeacTaBienue o KinaccupuKaluu OpraHu4ecKruX BELIeCTB
13 HoMmeHnknaTtypa opraHM4eckux COEAMHEHHMM (CHCTeMaTHuecKas) M TPUBHAJIbHbIC Ha3BaHMs Ba)KHEHIIMX IpeICTaBUTENECH KJIACCOB
' OpPraHUYECKUX BEILECTB
2 YrieBoaopobl
51 AJNKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMH psa. MeTaH M 3TaH — MPOCTEHIINE NpEeACTaBUTEIN allKaHOB: (U3MYECKUE U
' XMUMUYECKHE CBOMCTBA (PEAKIIMU 3aMEILEHHs] ¥ TOPEHUs ), HAXOKACHUE B IPUPOJIE, T0JIyUYeHHE U IIPUMEHEHUE
AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUHN psA. DTHIEH U MPONUIIEH — MPOCTEHUIINE MPEICTABUTENN AJIKEHOB: (PU3UYECKHUE U
2.2 XUMHUYECKHUE CBOMCTBa (peakiuy THUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUApATAIMH, OKUCICHUS W TOJUMEpPHU3allUU), MOTyYeHHE WU
MIpUMEHEHNE
)3 Ankanuensl: Oytamuen-1,3 u metunOyramuen-1,3: crpoeHue, BaKHEHIIME XUMHUYECKHE CBOMCTBA (peakiys MOJIMMEpU3AIUN).
' IlosrydeHne CUHTETUYECKOTO KaydyKa U PE3UHBI
AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKUN psf. AUETWIEH — MPOCTEHIIMNA NpeICTaBUTENb aJKMHOB: COCTaB,
24 CTpoeHue, (hPU3NYeCKre U XUMHUECKUE CBOMCTBA (peakiuu HMIPUPOBAHUS, TaJIOTEHUPOBAHNUS, THAPATALMHU, TOPEHHUS), MTOJyUYCHUE U
MIpUMEHEHNE
2.5 Apenbl. beH3on: cocraB, ctpoeHue, pu3MUecKre U XUMHUYECKUE CBOMCTBA (PEAKIMH TaJIOTEHUPOBAHUS U HUTPOBAHMUS ), IOJIYICHUE U
npuMeHeHue. Toyolsi: cocTaB, CTpoeHHe, (U3MUECKHe W XMUMHMYECKHE CBOWCTBA (peaklUH TaJOTeHUPOBAaHUS U HUTPOBAHMS),




IIOJIYUYCHHEC U IIPUMCECHCHUC. TokcHYHOCTH ApCHOB. I'eHeTnyeckas cBI3b MCXKAY YIJICBOAOPOAaMHU, NIPUHAIICKAIIUMU K pa3/INYHbIM

Ki1accaM

2.6

[IpupoaHble UCTOYHUKM yTiaeBoAopoaoB. IIpuponubiii ra3 u nomyTHsle HedTsHbIE Tra3bl. HedTh n e€ mpoucxoxaenue. CrocoObt
nepepaboTku He(pTH: TMEeperoHka, KPEeKUHT (TepMUYECKHl, KaTaauTuueckuil), muponus. Ilpoayktel mepepaboTku HedTH, HX

IIPUMEHEHNE B POMBIIUIEHHOCTH U B ObITY. KaMEeHHBIN yroib ¥ IPOAYKTHI €ro nepepadboTku

Kncnopozlcoz[epmamne OpPraHn4€CKUC COCANHCHUA

3.1

[IpenenpHBIE OMHOATOMHBIE CIUPTHI. METAHOM M 3TAHOMN: CTpOeHHE, (PU3NUECKHEe U XUMUYECKHE CBOWMCTBA (PEaKIMH C aKTUBHBIMU
MeTaJljIlaMH, TaJIOT€HOBOIOPOAaMHU, FTOPEHKE), IpUMeHeHue. BoiopoaHble cBsA31 MeX/1y MOJIEKyJIaMu CUPTOB. J{eficTBUE MeTaHoIa U
3TaHOJIAa HA OpPraHU3M dYeJoBeKa. MHOr0aTOMHBIE CIUPTHL. DTWJICHTIUKOIb W TIUIEPUH: CTPOEHHUE, (PU3MUECKHEe M XUMHUYECKUE
CBOICTBa (B3aMMOJEICTBHE CO IIETOYHBIMUA METaJlJIaMH, KAUeCTBEHHAs! PeaKiis Ha MHOIOaTOMHbIE CIIUPTHI). J{elicTBHE Ha OpraHu3M

YCIO0BCKaA. HpI/IMeHeHI/Ie TIIMOCPUHA U OTUJICHTJIMKOJIA

3.2

@DeHo: CTpOoeHUE MOJIEKYJIbI, PU3NYECKHe U XUMHYecKHUe CBOMCTBa. ToOKCHYHOCTh deHomna. [Ipumenenue denona

33

A.]'IbI[eFI/I,Z[BI N KCTOHBEI. d)opManbz[eer[, aleTajIbACTu/J: CTPOCHHC, (bI/I3I/ILIeCKI/IC U XHUMHYECKHE CBOMCTBA (peaKI_[I/II/I OKHCJICHUA U

BOCCTAaHOBJICHHA, KAUCCTBCHHBIC peaKHI/II/I), MOJIYYCHHUE U ITPUMCHCHUEC

34

OIHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAs KHCIIOTBI: CTpOEHHUE, (U3NYECKHE U XUMHUYECKHE
CBOICTBa (CBOMCTBa, O0IIKE IS KJIacca KUCIOT, peakius TepuuKalnm), moiaydeHrue u npuMeHenne. CteapuHoBast U OJICUHOBAs

KHCJIOTBI KaK ONPCACTAaBUTCIIN BBICIIUX Kap6OHOBI>IX KHCJIOT. Mblta KaK COJIM BBICIINX Kap6OHOBI)IX KHCJIOT, UX MOIOIICC I[GI\/'ICTBI/IG

3.5

CrnoxHble 3(¢uUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['maponu3 cnoxubeix 3¢upos. XKupsl. 'maponus xupos. [Ipumenenue

XKUpOB. bruonornyeckas posib KUPOB

3.6

VYTeBoabl: cocTaB, KiacCUPUKAIUS YTIACBOIOB (MOHO-, U~ U MOJINCAXapu/bl). [ TF0K03a — MPOCTEUIITNIT MOHOCaXapHl: OCOOCHHOCTH
CTPOCHHSI MOJIEKYIbI, (hU3MUecCKue W XMMHYECKHEe CBOMCTBa (B3ammozeiictBue ¢ ruapokcuaom meau(ll), okucnenue amMmmMuauyHbIM
pactBopoMm okcuzaa cepedpa(l), BocctanoBiieHne, OpOKEHHE TIIFOKO3bI), HAX0XKIACHUE B IPUPOE, TPUMEHEHUE, OMOJIOTHYECKas POJIb.
@dorocunre3. Ppykroza Kak H30MEp THIOKO3bl. Kpaxmam M 1emmoiio3a Kak MpUpOAHbIe monuMepbl. CTpoeHHe Kpaxmana u

LEeJUTI0N03bl. DPU3NYecKe U XMMHUECKHUEe CBOICTBA Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs PEaKIHsl C HOJ0M)




A30TCOIepIKaIe OPraHUIeCKHE COSTHHCHUS

4.1

AMMHOKHCIIOTEI KaK aM(l)OTepHLIe OpPraHNn4Y€CKHUC COCOAMHCHUAA. du3nyeckre W XMMUYECKHE CBOHCTBA aMHHOKHCIIOT (Ha MMpuMEpe

mmnuHa). bronornyeckoe 3HaueHne aMUHOKHUCIIOT. [lenTumbt

4.2

benku kak OpUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIUHCHHA. HepBI/IQHa}I, BTOpHUYHAA U TPCTHYHAA CTPYKTYpa 0enkoB. XUMHUYECKHUE

CBOICTBa OEJIKOB: THAPOIIN3, JEHATYPALIUS, KAYECTBEHHbIE PEAKIIMH Ha OENIKH

BBICOKOMOIIEKYIIAPHBIE COEITUHEHHUS

5.1

OCHOBHBIE TTOHITUS XUMHH BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁi MOHOMCEp, IMOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb ITOJIMMCPU3ALUH,
CpCaHsasl MOJICKYJIIpHAsA Macca. OcHOBHEBIE METOAbl CHHTC3a BBICOKOMOJICKYJISPHBIX COC,Z[I/IHCHI/Iﬁ — nojJauMepusanusa u

TTOJIMKOHACHCAITUA

5.2

SKCHepI/IMeHTaHBHBIC MCTOJbI U3YYCHHA BCHICCTB U UX HpeBpaH_IeHI/If/'Ii O3HaKOMIJICHUC C OGp&SHaMI/I MMPUPOIHBIX U UCKYCCTBCHHBIX

BOJIOKOH, INTaCTMACC, Kay4yKOB. HonyquI/Ie CUHTCTHUYCCKOI'O KaydyyKa U PC3HHbI

11 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

TeopeTnueckre OCHOBbI XUMUU

1.1

XuMudeckuil anemMeHT. AToM. Sapo aroma, M30TONBI. DJIEKTPOHHAs 000JI0YKa. DHEPreTHUeCKUe YpOBHHU, MOAYpPOBHU. ATOMHBIE
opbutanu, s-, p-, d-3nemMeHTbl. OCOOEHHOCTH paclpe/ieieHUs] 3JIEKTPOHOB MO OpOUTAIsIM B aTOMax 3JEMEHTOB MEPBBIX YETBIPEX

MepUOAOB. DIEKTPOHHAS KOHPUTYpaLKs aTOMOB

1.2

[lepuognueckuii 3akoH u Ilepuoanueckas cuctema xumuueckux snemeHToB .M. MenzaeneeBa. CBsi3b NEpPUOAMUYECKOTO 3aKOHA U
Ilepuonnueckoil cucreMsl XUMu4eckux ieMeHToB [[.J1. MenzaeneeBa ¢ coBpeMeHHOH Teopuell CTpoeHHsI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS! CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB M0 IpyNnaM U nepuogam. 3HaueHue

NEpUOANICCKOIro 3aKOHa B pa3BUTHUU HAYKU




CTpOGHI/Ie BCIICCTBA. Xumudeckass CBS3b. BI/I,HBI XHMHYECKOH CBS3H (KOB&J’IGHTH&H HCIIOJIpPHAA W IIOJsIpHAsdA, HWOHHAsA,

1.3 MeTaindeckasi). IoHbl: KaTHOHBI U aHMOHBI. MeXaHN3Mbl 00pa30BaHNs KOBAJIEHTHOW XUMHYECKON CBA3M (OOMEHHBIN M JIOHOPHO-
akLenTopHslil). Bonopoanas cBs3b
1.4 BanenTtHocTh. DnekTpooTpunaTeabHOCTh. CTENeHb OKUCICHUS
BemecTBa MOJIEKYJISIDHOTO M HEMOJIEKYJIIDHOTO CTPOCHMsA. 3aKOH ITOCTOSHCTBA COCTaBa BEINECTBA. [HIMBI KPUCTAITIMYECKUX
1.5 peiméroK. 3aBUCUMOCTh CBOMCTBA BEILLECTB OT THIMA KpUCTAUIMYECKOM pewméTku. [lonsTue o nucnepcHbix cucreMax. McTuHHbBIE 1
KOJUIOMJIHBIE pacTBOpBL. MaccoBast 10J1s BELIECTBA B paCTBOPE
1.6 Knaccugukarus Heopranndeckux coenHeHnid. HoMeHKIaTypa HeOpraHn4eCKUX BEIIECTB
17 Xumunyeckas peakuusa. Knaccudukamuss XMMHUYECKUX peakluil B HEOPraHMYEeCKOW M OpraHM4ecKod XMMHU. 3aKOH COXPAaHEHUs
' MAaccChl BELIECTB, 3aKOH COXPAHEHMsI M IIPEBPALLEHUS SJHEPTUU ITPH XUMUUECKUX PEAKIUIX
1.8 CkopocTb peakuuu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB
L9 OOparumble peakiuu. XuUMHU4Yeckoe paBHOBecue. (DakTophl, BIUAIONIME HA COCTOSHHE XMMUYECKOro paBHoBecus. [lpunimmn Jle
' IllaTenne
110 Onektponutryeckas auccoranus. CuiabHble U ciadble 31eKTposuThl. Cpena BOIHBIX PAcTBOPOB BEIIECTB: KHCJAas, HEUTpasbHas,
' nienoyHas. Peakunu noHHOro ooMeHa
1.11 OKHCIUTEEHO-BOCCTAHOBUTEIBHBIE PEAKIHH
2 Heopranuueckas Xxumust
Hemeramnel. [lonoxxenne HemetammoB B llepmommdeckoit cucreme xummueckmx siaemMeHToB [[.M. MenneneeBa m 0coOEHHOCTH
2.1 cTpoeHusi atoMoB. Du3Wueckre CBONCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha MpuMepe KHcIoponaa, cepbl, ¢docdopa u
yTiepoia)
27 XUMHUYECKHE CBOWCTBA BAKHEWININX HEMETAJUIOB (TaJIOTEHOB, CEpbl, a30Ta, Qocdopa, yriepoaa M KpEeMHHS) M MX COSIAWHEHHN
' (OKCHI0B, KUCIOPOJCOAEPIKALINX KUCIIOT, BOJOPOIHBIX coequHeHni). [IpuMeHeHrne Ba)KHEHIINX HEMETAIUIOB U UX COCTUHEHUH
2.3 Mertamnel. [Tonoxenne meramios B [lepuogudeckoit cucteme xumuueckux 3eMeHToB J[.M. MenneneeBa. OcoOCHHOCTH CTPOEHUS




QJICKTPOHHBIX 000JIOUEK aTOMOB METAJJIOB. O6I_HI/Ie (bHSquCKI/Ie cBoiicTBa MeTaioB. CIIJIaBBI METAILIOB. :‘)J'IGKTPOXI/IMI/I‘ICCKI/Iﬁ paa

HaIpsHKEHUH METaJUIOB

XUMHUYECKHE CBOWCTBA BAKHEUIIUX METAIIOB (HATPUM, KaNWW, KalblWii, MarHUW, alllOMUHUHN, IIMHK, XpOM, XKEJIe30, Melb) U UX

24 coenuHeHnit. OOIIHE CTTOCOOBI MOTYyYeHUS METAIIIOB. [I[puMeHeHEe METAIIIIOB B OBITY U TEXHHUKE
2.5 ['eneTnueckasi CBsI3b HEOPTaHUYECKUX BEILECTB, MPUHAAICKAITUX K PA3IMUYHBIM KJlaccaM
3 XHMUS U )KU3HD
31 Posib xumMuH B 00€CTIeYeHUH 3KOJIOTHIECKON, JHEPTETHICCKON H MUIICBOW 0€30TIaCHOCTH, Pa3BUTUN MEAMIMHEL. [TOHATHE 0 HAYYHBIX
' METO/AaX MMO3HAHUS BEIIECTB U XUMHUECKUX PEaKIINi
[IpencraBnenuss 06 oOUMX HAYYHBIX MPHHIMIAX MPOMBIIUICHHOTO MOJYYEHUS BaXHEHIMX BEMIeCTB. YeloBEeK B MHpE BEIIECTB U
3.2 MaTepUaJiOB: BaXKHEUIIIME CTPOUTEIbHBIE MaTE€pHalibl, KOHCTPYKIIMOHHBIE MaTepUalibl, KPACKH, CTEKIIO, KepaMHUKa, MAaTepUasIbl IS
AIICKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKHE ¥ MHHEPATbHBIC YI00peHUS
13 XuMHsT ¥ 3I0pOBbE YEJIOBEKA: IMpaBUJIa HCIIOIB30BAHUSA JICKAPCTBEHHBIX MpENapaToB, IpaBuia OE30MacHOTO HCIOIh30BAHUS

npenapaTroB OBITOBOM XMMUU B MOBCEIHEBHON KU3HU




YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. Xumusi, 10 # xmacc [abpuenssa O.C., OctpoymoB MW.I'., Cmamko C.A..,
IIpoceemenue 2023;

2. Xumus, 11 # wmacc Tabpuensa O.C., OctpoymoB W.I'., Cmamko C.A..,
IIpoceemenue 2023.

METOAUYECKHUE MATEPHUAJIBI AJI51 YYUTEJISA

1.  O.C.T'abpuensu u ap. Xumus. 10 knacc. bazoBsiil ypoBeHb. MeToanueckoe
nocoodue.

2. 0. C.Tabpuensh, C. A. Cnaakos. Xumus. 10 kiacc. ba3oBslii ypoBenb. Pabouas
TETpajb.

3. O.C.Tabpuensn, U. B. Tpuryouak. Xumus. COOpHUK 3a7a4y ¥ ynpaxHeHHi. 10
KJ1acc. ba3oBelil ypoBEHB.

4.  DnexrpoHHas Gopma yuyeOHUKA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHHUE
1.  uH(OpMaIMOHHO-HAIJISIHbIE MaTepHaJIbl: IUIAKAThl; KAPTOUKH; yueOHas U

CIpaBOYHasl TUTEPATypa; HATJIAJHBIE IIOCOOHS; pa3AaToOuyHble MaTepHaibl.
CTOJI 1a0OPaTOPHBINA JEMOHCTPALIMOHHBIN — 1 1T.

cTyJ nexarora | mr.

napra ydeHuueckas — 4 mr.

CTYJI yYEHUYECKHM — § IIIT.

mKkad Uit XpaHeHUs1 y4eOHBIX ocoOuii — 1 mT.

J0CKa MarHUTHO-MapkepHasi — | miT.

Becbl anekTpoHHBIE 6 1IT.

A N A Al

CrnupToBka nadboparopHas — 2 1iIT.
. bang koMOuHMpoOBaHHas 1abopaTOpHasl, ydeHu4YecKkas — 1 1iT.

—_
—_ O

. Muxkpockorn — 4 .

[S—
[\

. HaGop nmocyns! ayis peaktuBoB — 11T,

—
[98)

. HaGop mocynpl n mpuHaainexHOCTEH 17151 pabOThI ¢ MAJTBIMU KOJIMYECTBAMH
BElIeCTB — | miT.

14. KoMIieKkT KoJI0 1eMOHCTPAIlMOHHBIX — 4 TIIT.

15. Ilunaner 1 mT.

16. IIpobupka — 8 miT.

17. ®unpTpoBanbHas Oymara/puiabTpbl OyMakHbIE

18. KoMIIeKT 3TUKETOK

19. KommekT Mozenneil KpuCTaliIMYeCKUX PeIIeToK.

20. KoMIIJIEKT XUMHYECKUX PEAKTUBOB



