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HOACHUTEJBHASA 3AIIUCKA

[IporpamMma Mo XMMHHM Ha ypOBHE CpeIHEro oo0Iero oopa3oBaHus pa3paboTaHa Ha
ocHoBe PenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoanuu B Poccuiickoit
Oenepanun», TpeOOBaHMM K pe3yJbTaTaM OCBOEHHS (eaepaibHO 00pa3oBaTEIbHON
nporpaMMmbl  cpeaHero ooOmiero ooOpaszoanus (®OII COO), mnpeacTaBiaeHHBIX B
denepanbHOM  TOCYAApCTBEHHOM oOpazoBarenbHOM cranaapre COO, ¢ yuérom
Konuenuuu npenonaBaHusi y4yeOHOro mnpeamera «XuMHs» B 00pa3oBaTesbHbBIX
opranm3anusx Poccuiickoit ®denepanuu, peayn3ylomUX OCHOBHBIE 00pa3oBaTelIbHbBIC
IIpOrpamMMbl, 1 OCHOBHBIX MOJOKE€HHA «CTpareruu pa3BUTHs BocnuTaHus B Poccuiickoit
®enepannu Ha nepuon 10 2025 ropa» (Pacnopsbxenue [IpaBurenscta PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY TOJXO/IOB K pa3pabOTKe MPOTpaMMbl MO XMMHH, K ONPEACICHUIO 00IIen
CTpareruu OOyYeHMs, BOCIUTAHUS WU Pa3BUTHUsSI OOYYAIOIIUXCS CPEICTBAMH Y4eOHOTO
npeamera «Xumus» aiig 10—11 kinaccoB Ha 6a30BOM YpPOBHE COCTaBUIIM KOHLIETITyalbHbIE
nosioxeHuss @PI'OC COO o B3anMOOOYCITOBICHHOCTH TIEJIEH, COJEp)KaHUsI, PE3yIhbTaTOB
oOy4deHusi U TpeOOBAHUN K YPOBHIO MMOATOTOBKH BBIITYCKHUKOB.

XUMHUYECKOoe 00pa3oBaHUE, IOJy4aeMOe BBIMYCKHHUKAMU 0011e00pa3oBaTeIbHON
OpraHu3alliM, SIBJISETCS HEOTHEMJIEMOM YacTbi0 HX 00pa3oBaHHOCTU. OHO CIYKHUT
3aBEPILAIOIIUM HTAllOM pealii3allid Ha COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE
KITFOYEBBIX LIEHHOCTEW, MPUCYIIUX LEIOCTHON CHUCTEME XMMHYECKOTO 00pa3oBaHUS. DTH
IIEHHOCTH KacaloTCsl TMO3HAaHHSA 3aKOHOB MPHUPOAbI, (POPMHpPOBAHUS MHUPOBO33PEHUS U
oO11el KyJIbTYphl UEJIOBEKA, & TAKXKE IKOJIOTUYECKA 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY
3I0pOBbIO U MPUPOJIHOM cpese. Peanuzyercs xumuieckoe o0pa3oBaHue 00ydaronuxcs Ha
YpOBHE cpenHero ooiiero oOpa3oBaHUS CpPEACTBAMU y4e€OHOro MpeaMeTa «XUMHUs,
COJIep’)KaHuEe U TMOCTPOEHHE KOTOPOTO OINpeAesieHbl B MPOrpaMMe MO XUMHUHU C YUETOM
cHelu(pUKN HAYKH XUMHH, €€ 3HAaUCHUs B MO3HAHUM MPHUPOJABI U B MAaTEPUATIbHON KU3HU
oOliecTBa, a TakXke C Y4€TroM OOIMX Ueleil W MNPUHIUIIOB, XapaKTepU3YIOIIMX
COBPEMEHHOE COCTOSIHME CHCTEMBbl CpeaHero oomiero ooOpa3oBanusi B Poccuiickoi
denepanum.

XUMHA Kak D3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HIpaeT oco0yl pojib B
COBPEMEHHOM NMBWIM3ALMU, B CO3JaHUM HOBOM 0a3pl MaTepuadbHON KynbTyphl. OHa
BHOCHUT CBOM BKJIaJ] B (POPMHUPOBAHKE PAIIMOHATILHOIO HAYYHOI'O MBIIUICHUS, B CO3/IaHUE
LEJIOCTHOTO TMpPEACTaBICHUSI 00 OKpyXalollleM MHpe Kak O €IUHCTBE NpPUpPOAbl U
4esioBeKa, KoTopoe (OopMUpYeTCs B XMMHHM Ha OCHOBE IOHHUMAaHMS BEIIECTBEHHOI'O
COCTaBa OKPY>KAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEX]y CTPOECHUEM BEILECTB, UX
CBOMCTBaMH U BO3MOXKHBIMHU 00JIaCTSMU TPUMEHEHUSI.

TecHo B3aMMOJEHCTBYSI C JIPYTMMHU €CTECTBEHHBIMM HAayKaMu, XUMHUS cTaja
HEOTHEMJIEMON YaCThbI0O MUPOBOM KYyJbTYphl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO Tpya
U JKU3HM Kaxa0ro ujeHa oOmiectBa. CoBpeMEeHHAst XMMHUSI KaK HayKa cO3uaTellbHasi, KaK



HayKa BBICOKHUX TEXHOJIOTUH HaMpaplieHa Ha pEIIeHUE TTI00aIbHBIX MPOOJIeM YCTOMUNBOTO
Pa3BUTUSL 4YEIIOBEUYECTBA — CBIPbEBOM, DHEPreTHUYECKOW, IMHUIIEBOM, 3KOJIOTHYECKOU
0€30MacCHOCTH U OXPaHbI 37J0POBbSI.

B cootBeTCTBMU € OOIIUMH LETSIMU U MPUHLUANIAMH CPEAHEr0 O0IIero 00pa3oBaHus
cogepkanne npeamera «Xumus» (10—11 xkmacchl, 0a30BBIM  ypOBEHb M3y4CHUS)
OPUEHTHPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOyYarommxcs,
HEOOXOMUMYI0 UM i1 BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEHIHOTO
BKJIIOYEHHS B JKM3Hb COIIMYMa, MPOJOJDKEHUS 00pa30BaHUs B PA3MUYHBIX 00JIaCTAX, HE
CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMHEM.

CocrapnsomuMu npeamera «XuMus» sBIsoTcs 0a30Bble Kypchl — « OpraHudeckas
xumus» U «OO01mas 1 HeopraHWYEeCcKass XUMUS», OCHOBHBIM KOMIIOHEHTOM COICpKaHUS
KOTOPBIX SABJISIIOTCS OCHOBBI 0a30BOM HayKU: CUCTEMa 3HAHHWI MO HEOPraHUYECKOW XUMUU
(c BKJIIOYEHHEM 3HAHUW M3 OOIIEH XUMHUHM) M OpraHuYecKod xumuu. DopMHUpoBaHUE
JAHHOW cCHUCTeMbl 3HAHUM TMpPU U3YYCHHH TMpeaMeTa O00ecrneyrMBaeT BO3MOMXHOCTb
pPaccMOTPEHMsI BCEr0 MHOT00Opa3usi BEIIECTB Ha OCHOBE OOUIMX MOHATHUN, 3aKOHOB U
TEOPUN XUMUHU.

Ctpyktypa comepkanusi KypcoB — «Opranmueckas xumus» u  «OOmas u
HEOpraHuyeckas XuMus» copMupoBaHa B IporpaMMme Mo XMMUU Ha OCHOBE CHCTEMHOIO
M0JIX0/1a K U3YYEHHUIO Y4eOHOro Marepuaia u o0yclioBJIe€Ha UCTOPUYECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAHUM HAa ONPENEIEHHBIX TEOPETUYECKUX YpoBHiIX. Tak, B Kypce
OpraHMYEeCKON XMMHUHM BEIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCHYECKOW TEOpUHU
CTPOEHHS OpPraHMYECKUX COCJIIMHEHUW, a TaKXe Ha YPOBHE CTEPEOXUMHUYECKUX U
AJIIEKTPOHHBIX MPEJCTaBICHUN O CTpoeHHH BemiecTB. CBeleHUs 00 M3ydaeMblX B Kypce
BEILIECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIOXHBIX OHOJOTHUYECKH
AKTUBHBIX COCIMHEHWNH. B Kypce OpraHM4eckom XWMHUH [OJYy4arOT pa3BUTHE
chOpMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 001ero o0pa3oBaHWs TEepBOHAYAIHHBIC
MPEACTABICHUS] O XHUMHYECKOW CBSI3U, KJIacCU(UKAIIMOHHBIX TpPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKON PEaKLUu.

[Ton HOBBIM yTJIOM 3peHUs B IpeaMeTe « XUMUs» 0a30BOT0 YPOBHS paccMaTpUBAETCS
M3YYCHHBII Ha YPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUS TEOPETHUECKUN MaTephal u
(akToNIOTHYECKHE CBEICHUS O BEIIECTBAX U XMMHUYECKON peakiuu. Tak, B YaCTHOCTH, B
kypce «OOmas © HeopraHu4eckas XHUMHS» OO0y4arouuMcs IPEeIOoCTaBIsETCs
BO3MOXHOCTh OCO3HaTh 3HAYE€HHE MEPUOAMYECKOr0 3aKOHAa C OOILETEOPETUYECKUX U
METOJIOJIOTUYECKUX MO3ULUHN, TIy0Xe MOHATh UCTOPHUUECKOE M3MEHEeHUEe (QYHKIUN 3TOro
3aKOHa — OT 0000Iaoen 0 00BACHSIONIEH U TPOTHO3ZUPYIOUICH.

Enunas cucrema 3HaHUM O BaXXHEWIIMX BEIECTBAX, HMX COCTAaBE, CTPOCHUH,
CBOMCTBaxX M TMNPUMEHEHHM, a TaKXKE€ O XUMHUYECKUX pEeaKIHUsIX, UX CYUHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHusi aomnoJiHsercss B kypcax 10 u 11 kiaccoB 3jieMeHTaMu
COJICp’KaHUS, UMEIOIUMHU KYJIbTYPOJIOTUYECKUN U MPUKIAJAHON XapakTtep. JTU 3HAHUS



CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3M XHMHUU C JIPYTUMH HayKamH, PacKpbIBAIOT €€
pOJIb B TIO3HABATEIBHOW M TMPAKTHUUECKOW NESITEIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBXCHHUS K TPOIIECCY TBOPYECTBA B OO0JACTH TEOPUU M MPAKTHICCKUX
OPWIOKEHU XMMHH, MOMOTalOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MIpoOieMax, CBA3aHHBIX C XHMHEH, KPUTUYECKU OCMBICIMBATH
uH(DOpPMAIUIO U TPUMEHSTh €€ JIJIsl TIOTIOJTHEHUST 3HAHWMA, PEIICHUS] UHTEIUICKTYyJIbHBIX U
DKCIIEPUMEHTAIILHBIX HMCCIIENOBATENbCKUX 3a7ady. B 1e1oM coxepxkaHue y4eOHOTO
npeaMeTa «XHUMHs» JAHHOTO YPOBHS W3YUYEHHUS OPUEHTHPOBAHO Ha (POPMUPOBAHUE Y
00yYaroIMXCs MUPOBO33PEHYECKONM OCHOBBI JIJIsl MOHUMaHUs (PUI0COPCKUX HJIEH, TaKUX
KaK:  MaTepualbHOE  E€JUHCTBO  HEOPraHMYECKOro W OPraHuyeckoro  Mupa,
0OyCJIOBIGHHOCTh CBOWMCTB BEIIECTB HMX COCTABOM U CTPOCHHEM, I103HABAEMOCTh
MPUPOJHBIX SIBJICHUN MyTEM HKCIEPUMEHTA U PEUICHUS MPOTUBOPEUUN MEKY HOBBIMU
(akTaMi U TEOPETUYECKUMHU TMPEANOChUIKAMH, OCO3HAHHME POJIM XUMHUU B PEIICHUU
AKOJIOTMYECKUX MPOoOJeM, a Takxke NpoOjeM cOepekeHUs HHEPreTUYECKUX PECYpPCOB,
CBIPbsi, CO3JJaHUS HOBBIX TEXHOJIOTUN U MAaT€pUAJIOB.

B mnane pemeHus 3agad BOCIUTAHUS, PA3BUTHS M COIHAIM3AIUN OOYYaIOIIUXCS
MPUHATHIE IPOTPAMMON MO XUMHUH MOJIXO0bl K OMPEACICHUIO COAEPKAHUS U TOCTPOCHUS
npeaMeTa MpeayCMaTpuBalOT (OPMUPOBAHUE YHHUBEPCAJIBHBIX YYEOHBIX JIEHCTBHIA,
UMEIOIIKUX 0a30BO€ 3HAYEHHUE JUIsl PA3IUYHBIX BHUJIOB JICSTEIBHOCTU: PELIECHUs MpoOiieM,
MOMCKa, aHaau3a U 00padoTKU MH(OpPMAIUK, HEOOXOAUMBIX JJI MPUOOPETEHUS OIbITa
MPAKTUYECKOM W MCCIIEIOBATENbCKON JAESATEIbHOCTH, 3aHUMAIOLICH Ba)XHOE MECTO B
MMO3HAHUU XUMUHU.

B npakTtuke npenojiaBaHusl XUMUU Kak Ha YPOBHE OCHOBHOTO 00111ero oOpa3oBaHus,
TaK ¥ Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHUs, MPU OIMPEACIICHUU COJEPKATEIbHON
XapaKTePUCTHUKU 1IeJIed U3yYeHUs MPeIMETa HAIIPaBJIECHUEM NIEPBOCTEIIEHHONW 3HAYUMOCTHU
TPAAUIIMOHHO TPHU3HAETCS (OPMHUPOBAHUE OCHOB XWMHUYECKOW HAayKH Kak o0O0JacTu
COBPEMEHHOT'O0 €CTECTBO3HAHUS, MPAKTUUYECKON NEATEIbHOCTH YEJIOBEKA U KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBON KyJbTypbl. C METOIMYECKONW TOYKM 3PEHHSI TaKOW MOJXOJ] K
OTPEICIICHUIO LIeJIeH U3YyUEHHS TPEAMETA SIBIISIETCS BIIOJIHE ONPAaB/IaHHbBIM.

CornacHo JaHHOM TOYKE 3pEHUSI TJIABHBIMU LIEJISIMU U3YyUYEHUS MpeaMeTa « XUMUsH)
Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIFOTCS:

e (dopMUpPOBaHHE CHCTEMbl XMMHUUYECKHUX 3HAHUN KaK BaKHEUIIEH COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOpPOM JIeKaT KIIOYEBbIE
MOHATHUS, (DyHIAMEHTAIbHBIC 3aKOHBI M TEOPUM XWMHHU, OCBOCHHUE S3bIKa HAYKH,
YCBOEHHUE W MOHWMAHUE CYNTHOCTH JOCTYIHBIX 00O0OIICHUI MHUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMIIEHUE C UCTOPUEH UX PAa3BUTHUSA U CTAHOBJICHMUS;

e (QopMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOAaX IO3HAHUS
BEUIECTB M XUMHUYECKHX pEaKlMil, HEOOXOAUMBIX ISl MPUOOPETEHHS yMEHUI



OPUEHTHUPOBATLCS B MHUPE BEIIECTB U XUMHUYECKUX SIBIICHUU, UMEIOIUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MOBCEIHEBHON KU3HU;

e pa3BUTHE yMEHUN U CIOCOOOB NEATENHHOCTH, CBS3aHHBIX C HAOJIIOJCHUEM U
OOBACHEHHEM XUMHUYECKOIO HKCIIEPUMEHTA, COONIOACHUEM MpPaBHII OE30MacHOTO
oOpallleHusI C BEIIECTBAMM.

Hapsimy ¢ »Tum, conmepikaTelbHas XapaKTepUCTHKA Iele W 3amad W3yueHUs
mpeaMeTa B MporpaMMe M0 XUMHUU yTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMHM TIPUOPUTETAMU B CHCTeME cpeaHero obuiero obOpa3oBanus. CeronHs B
OpernoJaBaHUl XUMUU B OOJbIIEH CTENEHUW OTHAETCA NPEANOYTEHHE MPAKTHUYECKOU
KOMITOHEHTE COJIep)KaHUsI OOy4YEHMs, OPUEHTUPOBAHHOMW HA MOATOTOBKY BBITYCKHUKA
o01eo0pa3oBaTebHON  OpraHW3allMM, BIAJCIONIET0 HE  Ha0OpOM  3HAHWM, a
(YyHKIIMOHATLHOW TPaMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHSIMU aKTUBHOTO TTOTYUYEHUS
3HAHWI U MPUMEHEHUS UX B PEAIbHOM KU3HHU JUIsl peLICHUS TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ ATUM npu HM3ydYeHHHM NpeaMera «XUMHs» JIOMUHHUPYIOIIEE 3HAYEHHE
MpUOOPETAIOT TAKKUE 1IN U 3a]]a4H, KaK:

aganTays 0oOydJaromuxcsi K YCIOBUSM JIMHAMHYHO DPa3BHBAIOMIETOCS MUPA,
(GhopMHUpOBaHNE HMHTEIUICKTyaIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamMo0Opa30BaHUIO,
COTPYJAHHUYECTBY, CaMOCTOSITEJIbHOMY MPUHATUIO T'PAMOTHBIX PELIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUAX, CBA3aHHBIX C BEUIECTBAMU U UX MPUMEHEHUEM,;

dbopmupoBaHre y OOYyYarONIMXCsl KIIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMITCTCHIIHH ),
MMEIOIINX YHUBEPCATHHOE 3HAUCHWE IS PA3IMYHBIX BUAOB JCATEIHHOCTH: PEIICHUS
poOJieM, MOUCKa, aHaIn3a U 00paboTKH MH(OPMALIMK, HEOOXOIUMBIX ISl IPUOOPETCHUS
OMbITa JIEATELHOCTH, KOTOpasi 3aHMMAeT BaKHOE MECTO B MO3HAHWU XUMHH, a TAKXKE JJIs
OLICHKM C TMO3UIMK DKOJIOTMYECKOW O€30MacCHOCTH XapakTepa BIMSHUS BEIIECTB U
XUMHUYECKUX TMPOIECCOB HA OPTaHU3M YE€JIOBEKa U IPUPOIHYIO CPEy;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYaIbHBIX W  TBOPYECKUX
CITOCOOHOCTEM 00yYarommxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpEeTaTh HOBBIC
3HaHUS 1O XMMHUM B COOTBETCTBHM C J>KU3HEHHBIMH MOTPEOHOCTSMHU, HCHOJIB30BATh
COBpEeMEHHbIC MH(OPMAIIMOHHBIE TEXHOJIOTHH ISl IOMCKA M aHau3a y4eOHOW W Hay4YHO-
MOMYJIIPHON HH(POPMAIIMA XUMUYECKOTO COACPIKAHUS;

dbopMHUpOBaHNE W Pa3BUTHE Y OOYYAIOMIMXCS AaCCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOJIOAATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOIUMbI, B YACTHOCTH, IMpHU [UIAHUPOBAHUU U MPOBEACHUU XUMUYECKOIO
HKCIIEPUMEHTA;

BOCITUTAaHWE y 00ydaronuxcsi yOe:KIEHHOCTH B TyMaHUCTHYECKOW HANPABICHHOCTH
XUMUHU, €€ BaXHOW POJM B PEIICHUH TJIOOATBHBIX MPOOJIEM palMOHAIBHOIO
OPUPOAOIIONb30BAHUSA, TIOMOJIHEHUS] OJHEPreTUYECKHX PECypcoB M COXpaHEHUs
OPUPOAHOTO PABHOBECHUS, OCO3HAHMS HEOOXOAMMOCTH OEPEKHOI0 OTHOIIEHUS K MPUPOJIE
¥ CBOEMY 37I0POBBIO, a TAK)KE MPUOOPETEHHUS OIBITA UCIIOIH30BAHUS TIOTYYCHHBIX 3HAHUM



JUTSl TIPUHSATHAS TPAMOTHBIX PEIICHWH B CHUTYalMsX, CBA3aHHBIX C XUMHUYECKUMH
SIBJICHHSIMU.
B yuebGHOM miaHe cpemHero oOmiero oOpa3oBaHUS TPEAMET «XHUMH» 0a30BOTO
YPOBHS BXOJIUT B COCTaB MpeaMeTHON o0macTn «EcTecTBeHHO-HAYYHBIE PEAMETHD.
OOmiee 4YMCIO YacoB, OTBENEHHBIX I W3YYCHHS XUMHH, Ha 0a30BOM ypOBHE
cpennero obmero oopazoBanus, cocrasisieT 136 gacos: B 10 kimacce — 68 vacoB (2 yaca B
Henenmo), B 11 kiracce — 68 yacoB (2 yaca B HEJICIIO).



COIAEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHNMYECKASA XUMUSA

Teopernueckne 0CHOBBI OPraHUYECKON XUMHHU

[Ipenmer opraHuyeckol XWUMHHU: €€ BO3HUKHOBEHHE, PA3BUTHE W 3HAUYCHUE B
MOJTYYE€HHH HOBBIX BEILIECTB U MaTepHuayioB. Teopusi CTpOEHUsI OPraHUYECKUX COCTUHEHUMN
A. M. byrtnepoBa, €€ ocHOBHble ToJIOKeHUS. CTpyKTypHbIE (HOPMYJIbI OpPraHUYECKUX
BellecTB. ['omonorusi, nzomepusi. XUMUYECKAsI CBSI3b B OPraHUYECKUX COCIUHEHHSIX —
OJIMHApHbBIC U KPaTHBIC CBSI3U.

[IpeacraBnenne o0 KiIaccHpUKAUKA OPraHUYECKUX BemecTB. HomeHkmaTypa
OpraHUYeCKUX COEAMHEHUM (cucTemMarhueckas) U TPUBUAIbHBbIC HA3BaHUS Ba)KHEHIIMX
NPEACTABUTEIIEH KIACCOB OPTaHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHbIE  METOAbl HW3YYEHHsS BEIIECTB WU MX IPEBPALICHUN:
O3HAaKOMJICHHE C OoO0pa3llaMd OpPraHWYECKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE,
MOJCIIUPOBAHUE MOJICKYJ OpPraHMYECKUX BEIIECTB, HAOIIOJEHWE U  OINHCAHHE
JEMOHCTPALMOHHBIX OMNBITOB IO MPEBPAILICHUI0 OPTraHUYECKUX BELIECTB MPU HarpeBaHUU
(aBieHue, 0OyTJIMBaHUE U TOPEHUE).

Yraesopopoasl

AJKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKHAN PsAl. MeTaH u 3TaH — NPOCTEUIINE
MPEACTABUTENN AJKAHOB: (PU3MYECKUE M XUMHUYECKHUE CBOMCTBA (pEaKIMU 3aMEICHUS |
rOpEeHus), HaXOXKJACHUE B IPUPOJIE, TOIYyUEHUE U PUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psiA. OTWIEH W MPONWIEH —
MPOCTEUIINE MPEICTABUTEIN aJKCHOB: (DM3MYECKUE W XUMHUYECKHE CBOMCTBA (pEaKIuH
TUAPUPOBAHUS, TAJOT€HUPOBAHUS, THApPATAIIMU, OKHUCJIEHUS U TMOJHUMEPHU3ALINHN),
MTOJIy4YE€HHUE U IPUMEHECHHE.

Ankanuensl: OyrtamueH-1,3 u  wmetunOyrtanues-1,3: cTpoeHue, BaKHEUIIME
XUMUYECKHEe CBOMCTBa (peakuus nonumepusanun). [lodyyeHrne CHHTETHYECKOTO Kaydyka
U PE3UHBL.

AJKWHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKHHA PsiA. AIETHICH —
MPOCTEUIINN TPEACTABUTENb AJKMHOB: COCTaB, CTPOCHHUE, (PU3MUECKHE M XUMHUUYECKHE
CBOMCTBA (peakuuu ruJpUpPOBaAHNUS, FaJOT€HUPOBAHMS, TUIpaTAIlUU, TOPEHHUS ), TOTyUYEHUE
Y IIPUMEHEHHUE.

Apensbl. benson: cocra, cTpoeHue, PU3NUECKHE W XUMUYECKUE CBOMCTBA (PEaKIINH
raJloreHUPOBAHUS W HUTPOBAHUA), IMOJIYyYEHUE U TpuUMeHeHue. Tonyon: cocmas,
cmpoenue, ¢uzuueckue U Xumuueckue c8ouUcmea (peakyuu 2al02eHuposaHus U
HUMPOBAHUs), noyyeHue u npumerenue. TOKCHUYHOCTH apeHOB. ['eHeTHueckas CBS3b
MEK]y YTI€BOJOPOIaMH, MPUHAIICKAIIMMHU K Pa3IMYHbIM KJIaccaMm.



[IpuponHbie UCTOYHUKHU YTAEBOAOpOAOB. [IpuponHblil ra3 u momyTHblE HETSHBIC
ra3el. Hed1p 1 e€ mpoucxoxaenue. CriocoObl nepepaboTKku HEPTH: MEPErOHKa, KPEKHHT
(TepMUYECKH, KaTadUTHUYeCKui), mnupoiu3. IIpoaykTel mnepepaboTku HePTH, UX
OpUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI yroib M NPOAYKTBI €ro
nepepadoTKHU.

OKCHNEpUMEHTAIIBHBIE ~ METOJAbl  M3YYEHUs BEIIECTB M HMX IpPEBpalICHUI:
O3HaKOMJIEHHE C oOpa3lamMu IJlacTMacc, KayuyyKoB M pe3uHbl, kojutekiuu «Hedtb» u
«YTOnb», MOJEIMPOBAHUE MOJIEKYJ YIVIEBOJAOPOJAOB M  TaJlOT€HONPOU3BOAHBIX,
IPOBE/ICHUE MPAKTUYECKOW PabOThI: MOJyUYEHUE STUJICHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérurlie 3agaun.

Boruncnenust mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIHMUECTBa
MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKLUUU MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY
OJIHOTO U3 UCXO/HBIX BEIIECTB WJIM MPOJTYKTOB PEAKIINH).

Kucsopoacoaep:kamnue oprannyeckue coeIuHeHUs!

[IpenenbHble OAHOATOMHBIE CIUPTHI. METAaHON U 3TAHOJ: CTPOEHUE, (PU3NUECKUE U
XUMUYECKUE CBOMCTBAa (peakUMH C aKTHUBHBIMM METAJIaMH, TaJIOT€HOBOJOPOJAMH,
ropeHue), npuMeHeHue. BoaopoaHble CBSI3M MEXIYy MOJEKYJIaMH chnupToB. JlelicTBue
METaHOJIa U ATAHOJIa HAa OPraHU3M YEJIOBEKA.

MHoroaToMHbi€ CHUPTHL. DTUIIEHTIIUKONIb U TIULEPUH: CTPOEHUE, (PU3NYECKHE U
XUMUYECKUE CBOICTBA (B3aMMOJEHCTBUE CO WICJIOYHBIMH METaUIAMH, KadyeCTBEHHAsS
peakius Ha MHOTOaTOMHbIe cnupThl). JleiicTBue Ha opraHu3m uenoBeka. lIpumeHeHue
[JIMIEPUHA U ATUJIIEHTJIUKOJIS.

@DeHoJI: CTPOCHHUE MOJIEKYJIbI, (PU3NYECKUEe U XUMHUYECKHE CBOMCTBA. TOKCMYHOCTH
dbenona. [Ipumenenue denona.

Anpaeruaipl U kemonsvl. OOpManbIerul, alueTalbIeruI: CTpOeHHE, (PU3NUYECKUE U
XUMUYECKUE CBOMCTBA (pEaKIMN OKUCIEHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIIUN),
NOJIyYEHHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TMpe/elibHbIe KapOOHOBBIE KHUCIOTH. MypaBbUHAsT U YKCyCHas
KHUCIIOTBI: CTPOEHHUE, (PU3nUecKre U XUMHUYECKUe CBOMCTBA (CBOMCTBA, 00IIMeE IS Kilacca
KHCIIOT, peaklus 3TepupuKalumn), nolyueHue u npuMmeHenne. CreapuHoBas U OJIEMHOBAs
KHUCIIOTBI KaK MPEJICTaBUTENN BBICHIMX KapOOHOBBIX KHUCIOT. Mblja Kak COJU BBICIINX
KapOOHOBBIX KUCIIOT, UX MOIOIIIEe JIEUCTBHE.

Cnoxsble 3(UpPbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MApPONM3 CHOXKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ilpumenenue xupo. bruosgoruueckas poiib KHUPOB.

VYrneBoabl: CoCTaB, KiIacCHU(PHUKAIUs YTIEBOJOB (MOHO-, AM- U TOJUCAXapHIbI).
['mroKo03a — mpocTelnii MOHOCaxapul: OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbI, (PU3UUECKHUE U
XUMHUYECKue CBoWcTBa (B3aumojaeiictBue ¢ ruapokcuaom wMeau(ll), oxucnenue
aMMHaYHBIM PpacTBOpoM okcuaa cepedpa(l), BoccTaHOBIeHHUE, OpPOKEHHUE TIIFOKO3BI),




HaxOXJIEHUE B MPUPOJIE, MPUMEHEHHE, Onomornyeckast poiib. @orocunte3. Opykro3a kKak
HU30Mep TIIFOKO3HI.

Kpaxman w memtono3a Kak mnpupoaHble moiduMepsl. CTpoeHue Kpaxmana u
1esutoo3bl. OU3nyeckue U XUMHUUYECKUE CBOMCTBA Kpaxmala (THIPOJIU3, KauyeCTBEHHAs
peaKIus ¢ UOJ0M).

DKCnepUMEHTAIBHBIC METOJIBI M3yYCHHSI BEIIECTB U WX MPEBPAICHUN: TIPOBEICHUE,
HaOIIOZICHUE U OMHMCAHUE JEMOHCTPAIIMOHHBIX OTBITOB: TOPEHUE CIIMPTOB, KAUYSCTBEHHBIC
pEeaKIMK OJJHOATOMHBIX CIIUPTOB (OKUCIeHUE 3TaHoa okcuaoM Menu(Il)), MHoroaToMHBIX
CIIUPTOB (B3auMO/IecTBUE IuIepuHa ¢ rujpokcuoM Mmeau(ll)), anpaerunos (OKuciaeHue
aMMHa4HbBIM pacTBOpoM okcuna cepedpa(l) u rugpoxcumom meau(ll), B3aumosericTBue
Kpaxmaja ¢ MO0JIOM), MPOBEJACHUE MPAKTHUECKOW pPabOThI: CBOWCTBA PAaCcCTBOpPA yKCYyCHOM
KHCJIOTHI.

Pacuérurlie 3agaun.

Bbluucienus 1mno ypaBHEHHUIO XUMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA WJIU MPOAYKTA PEAKIIUU TI0 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY
OJTHOTO M3 MUCXO/HBIX BEIIECTB WJIM MTPOTYKTOB PEAKIIHH).

A30TcoaepIKaIe OpraHuIecKue COSTMHCHMUS.

AMMHOKHCIIOTBI Kak aM@OTepHble OpraHuyeckue coenuHeHus. DPuznueckue u
XUMUYECKHME CBOMCTBA aMUHOKUCIOT (Ha MpuUMepe TIMIKHA). buonorndeckoe 3HaueHHE
aMHUHOKUCIIOT. IlenrTrabl.

benku kak mpupogHBIC BEICOKOMOJIEKYJISIpHBIC coenuHeHus. [lepBuunas, BTopuyHas
U TPETUYHAs CTPYKTypa OeNKOB. XMMUUYECKHE CBOMCTBA OEIKOB: TUAPOIIN3, IEHATYpaLIHs,
KaueCTBEHHbIC PEaKIIMU HA OCJIKU.

DKCnepruMEHTAIbHbIE METO/IbI M3yUEHHUsI BEILIECTB U UX IMpEeBpallleHuil: HabIo1eHre
M OINHCAHWE JEeMOHCTPAIIMOHHBIX ONBITOB: JCHATypalys OCJIKOB TMpU HArpeBaHUH,
IIBETHBIC PEAKITUU OCITKOB.

BrbicokoMouiekyJIsIpHbIE COeTMHEHUSI

OCHOBHBIE TOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMICHb MOJUMEPHU3alUU, CPEAHSS MOJICKYJISIpHAs Macca.
OcCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJCKYJISIPHBIX COCIMHEHUNW — TOJMMEpHU3aIus U
MTOJIMKOH ICHCAITHSL.

OKCHepUMEHTAIbHBIE  METOJAbl  M3Y4Y€HHUs BEIIeCTB M HMX  MpeBpalleHUil:
O3HAaKOMJIEHWE C oO0pa3liaMM TPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBs3ed MPU M3YYEHHH OpraHuyeckoi xumuu B 10
KJIACC€ OCYIIECTBIAETCS 4Yepe3 HCIONb30BAaHUE KaK OOLMX €CTECTBEHHO-HAYYHBIX
NOHSATUH, TaK M TOHSTHM, SBISIOIIMXCS CHUCTEMHBIMU [IJISl OTAEJbHBIX TMPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.



OO6mme ecTeCTBEHHO-HAYYHbBIC TIOHSITHS: SBJICHUE, HAYYHBIM (DAKT, TUIIOTE3a, 3aKOH,
TEOpHsi, aHalu3, CHUHTE3, Kiaccu(ukaius, MEepUOIUIHOCTh, HAOIIOACHUE, W3MEPECHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE.

®dwuszuka: MaTepus, DHEPrusi, Macca, aToM, 3JEKTPOH, MOJIEKYyJa, HEPreTHUECKUN
ypOBEHb, BEIIECTBO, TeJO, OOBEM, arperaTHOE COCTOSHHE BEIIeCcTBa, (U3NUYECKUE
BEITWYUHBI U SIUHUIIBI KX U3MEPCHUS.

buonorus: knetka, opranusm, 6uocdepa, 0OMeH BEIIECTB B OpraHu3Me, POTOCUHTE3,
OMOJIOTHYECKH aKTHBHBIC BellecTBa (O€NKH, YIIEBOIbI, )KUPBI, PEPMEHTHI).

['eorpadusa: MuHepanbl, TOpPHBIE TMOPOMBI, IOJE€3HbIE HWCKOMaeMble, TOILIUBO,
pECypCHI.

TexHonOTHSA: THUIIEBBIE TPOAYKTHI, OCHOBHI PAIMOHAIBHOTO THUTAHUS, MOIOIIUE
CpEICTBa, JIGKAPCTBEHHBIC U KOCMETHYECKHUE TPenapaThl, MaTEPHAIIbI U3 UCKYCCTBEHHBIX
Y CHHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XUMHUUECKUI 3JIeMEeHT. ATOM. fIpo aroMa, W30TOMBL. DIJIEKTPOHHAs O00O0JOYKa.
DHepreTUYecKue YpPOBHHU, IOAYPOBHU. ATOMHBIE OpOWTaNH, S-, p-, d- DIEMEHTHI.
OcoOeHHOCTH pacTpeieiCHrs SJICKTPOHOB MO OPOUTANIIM B aTOMax JJIEMEHTOB TMEPBBIX
YEeTHIPEX MEPUOIO0B. DICKTPOHHAS KOH(PHUTYpAIIHs aTOMOB.

ITepuonnyeckuit 3akoH u Ilepuoanueckas cucrema XuMUYecKux aneMeHTtoB 1. U.
MenpeneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA W llepmoandeckol CHUCTEMBI XMMHUYECKHX
anementoB JI. WM. MenneneeBa ¢ COBpPEMEHHOM TEOpUEH CTPOCHHS aTOMOB.
3aKOHOMEPHOCTH WM3MCHEHHSI CBOMCTB XHMHYECKHX OJJIEMEHTOB MU 0Opa3yeMbIX HMH
MPOCTBIX M CJIOKHBIX BELIECTB MO TpyNIaM M NEPUOAAM. 3HAYECHHUE IMEPUOANYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

Crtpoenue BemniecTBa. XUMUYECKas CBs3b. BHUIIbI XUMHUECKOW CBsI3U (KOBaJIEHTHAs
HETIOJSIpHAsE W TOJSpHas, WOHHAs, MeTaJindyeckas). MexaHu3Mbl 0Opa30BaHUS
KOBAQJICHTHON XMMHYECKOW CBSI3M (OOMEHHBIM W JIOHOPHO-aKIENTOPHBIN). Bomopomnas
CBsI3b. BaneHTHOCTh. DneKTpoOTpuIAaTeNbHOCTh. CTENEHb OKUCIEHUA. IOHBI: KAaTHOHBI U
AHUOHBI.

BemiectBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH IOCTOSIHCTBA
COCTaBa BENIECTBA. THUIbI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT
THINA KPUCTAJUIMYECKON PEIIETKH.

[TonaTtre o aucnepcHbIX cuctemMax. VMICTUHHBIE U KOJUIOMIHBIE pacTBOpbl. MaccoBas
JI0JIsI BELIECTBA B PACTBOPE.



Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHkmatypa HeopraHmdecKux
BelIeCTB. ['eHeTnUecKast CBSI3b HEOPraHUUECKUX BEIIECTB, MPUHAMICKAIIUX K PA3TUYHBIM
KJIaccam.

Xumnueckas peakiusi. Kinaccupukaims XUMHUUECKUX PEaKIMi B HEOPTaHUUECKOU U
OpPraHUYeCKOM XHMMHMHU. 3aKOH COXPAHEHHS MacChbl BELIECTB, 3aKOH COXpPAaHEHUS U
MPEBPAILCHUS SHEPTUU NPU XUMHUECKUX PEAKIIMIX.

CkopocTb peakiuu, e€ 3aBUCUMOCTh OT Pa3IuYHbIX (pakTopoB. OOpaTUMbIE pEeaKIHH.
Xummnyeckoe paBHOBecue. GaKTOPBI, BIUSIOMINE HA COCTOSTHUE XUMHYECKOTO PABHOBECHSL.
[Tpunuun Jle HlaTtenbe.

Onektponutuueckass nucconuanusa. CunbHble W ciabble 3iekTposuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHUCAs, HEUTpaJIbHAasl, IIEJIOYHASL.

OKUCANTETBLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTANIbHbIE  METOAbl M3YYEHHsS BEIIECTB WU MX IPEBPALICHUN:
nemoHcTpauus Tabmun «llepuonuueckas cuctema xumudeckux osnemeHtoB J[. U.
MenneneeBay, U3yuyeHHUE MOJIeNIeH KPUCTALTHIECKUX PEIIETOK, HAOIIOICHUE U OTMCAHUE
JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (pa3lIoKEHUE TEPOKCHAA BOJIOPOJA B
MPUCYTCTBUM KaTajlM3aToOpa, OIPEIECIICHUE CpPENbl PACTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCAIBHOTO HMHAMKATOpPA, PEAKIUMU HMOHHOTO OOMEHA), MPOBEACHUE MPAKTUYECKON
paboThl «BiusiHUE pa3iuyHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIumy.

Pacuérnble 3anaum.

Pacu€tbl Mo ypaBHEHHSIM XMMHUYECKHX PEaKIHil, B TOM YHUCIE TEPMOXHUMHUYECKHE
Pacy€ThI, pacu€Thl C UCIIOIB30BAHUEM MMOHATHUS «MACCOBAsI I0JISl BEIIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxenue nHemertauioB B Ilepuomuueckod cucremMe XMMHUYECKUX
anemenToB J[. . MenneneeBa 1 0COOEHHOCTU CTpOeHUsI aTOMOB. DuU3nUecKre CBONCTBA
HEMETAJUIOB. AJIIOTPONUST HEMETAJUIOB (Ha TpHMeEpe KHUCIopoaa, cephl, docdopa u
yriepoza).

XUMHUUYECKHE CBOMCTBA BAXKHEUIIINX HEMETAJUIOB (rajloreHoB, cepbl, a3ota, hocdopa,
yriepoga U KpPEMHHsS])) U HMX COEAMHEHUN (OKCUIOB, KHUCIOPOACOAEPIKAIIUX KHUCIOT,
BOJIOPOJIHBIX COEIUHEHU).

IIprMeHenne BaXXKHENIIMX HEMETAJUIOB U UX COCITMHEHU .

Meramnbl. I[lonoxenue wmeramnoB B Ilepuoamyeckon cuUcTEME XUMHUUYECKUX
anemeHToB J[. . MenneneeBa. OCOOEHHOCTH CTPOEHHMS DJIEKTPOHHBIX 000JOUYEK aTOMOB
MeraioB.  OOmme  gusnueckwe  cBoiictBa  MeTamioB.  CIutaBel  METaJIJIOB.
DNEeKTPOXUMHYECKHUI Pl HAIPSHKEHUI METAILIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIINX METAIOB (HATPUM, KaJMM, KadblMi, MarHui,
ATIOMUHUN, TUHK, XPOM, KEJI€30, MEJlb) U X COCAMHEHUH.

O61ue crnocoObl noJydeHust MeTaJlIoB. [I[puMeHeHre MeTaJJIOB B ObITY M TEXHUKE.



OKCIEpUMEHTAIbHBIE METO/bl M3YUYEHHS] BELIECTB M MX MPEBPAIICHUI: U3yYEHUE
KOJUTEKITMU «MeTaibl U CIIIaBb), 00pa3I[0B HEMETAIIOB, PEIICHUE IKCTIEPUMEHTATLHBIX
3amay, HAOJNIONICHWE W OINHWCAHWE JIEMOHCTPAIMOHHBIX U J1a0OpPaTOPHBIX OMBITOB
(B3auMoOJeiCTBUE THAPOKCHJIA AJTIOMUHMUS C PAcTBOpAaMH KHUCJIOT U HIEJIOYel,
KaueCTBEHHbIE PEAKIIMU HA KATUOHBI METAJIJIOB).

Pacuérnble 3anaumn.

PacuéTter maccer BemecTBa nim 00bEMa ra3oB 1Mo U3BECTHOMY KOJIMUYECTBY BEIECTBA,
Macce Wi 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, PACUYETHl MACChI
(0OBbEMa, KoNMUYecTBa BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIM OJHO M3 BEIIECTB HMEET
IPUMECH.

XuMHus U KU3Hb

Ponpr xumum B oOecreueHWH HKOJOTHYECKOH, DJHEPreTHYECKOWM W TMHINEeBOU
0€30MacHOCTH, pa3BUTUN MEAUIMHBL. [[OHATHE 0 HAyYHBIX METOAAX MO3HAHUS BEIIECTB U
XAMUYECKUX PEAKIIHM.

[IpenactaBnennss 00 OONMMX HAYYHBIX NPHHIMIAX MTPOMBIITUICHHOTO TOTYYEHUS
BAKHEUIIINX BEILECTB.

UenoBek B MUpE BEMIECTB U MATEPHUATIOB: BAXKHEWUIINE CTPOUTEIIBHBIE MATEPUAJIbI,
KOHCTPYKIIMOHHBIE MaTepHUalibl, KPACKH, CTEKIIO, KEpAMHKa, MATEPHUAIIBI JJIs1 DIIEKTPOHUKH,
HaHOMAaTepUaJIbl, OPraHUYECKUE U MUHEPaIbHbIE YA0OPEHUSI.

XUMHS 1 300pOBBE YEJIOBEKA: MTPABUJIA UCIOJIb30BaHMS JIEKAPCTBEHHBIX MIPENAPATOB,
mpaBuja 0€30MacHOTO HCIOJIb30BaHUS TMPENapaToB OBITOBOM XWMHH B TIOBCETHEBHOU
KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanmzanust MEXNpeIMETHBIX CBS3€M NP W3YUYEHUM OOIIEH M HEOpraHWYeCKOM
xumMuu B 11 Kiacce OCyIIeCTBISETCS Yepe3 UCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-
HAYYHbIX TNOHATHH, TaK W IIOHATUW, SBISIIOIIMXCA CHUCTEMHBIMHU IS OTAEIbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO LKA,

OO01re ecTeCTBEeHHO-HAYUYHbIE MOHATHSA: HAy4YHbIA (haKT, TMIOTE3a, 3aKOH, TEOpHs,
aHaluW3, CUHTE3, KiIaccuPpuUKamus, TEePUOAUIYHOCTh, HAONIOJCHUE, OSKCIECPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, SIBJICHHUE.

@dusuKa: MaTepusi, SHEPrUsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKH YpOBEHb, BEILECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSTHME BEUIECTBA, (PM3MUECKUE BEIUYMHBI W EIUHUIBI UX H3MEpPEHHS,
CKOpOCTb.

buonorus: knerka, opraHusM, dKOcucTeMa, omocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHHbBI, 0OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepasnbl, TOpHbIE TMOPOJAbI, IIOJIE3HbIE HCKOMAaeMble, TOIUIMBO,

pecypchl.



TexHomorus: XUMHUYCCKaa IMPOMBINIJICHHOCTD, MCTAJLIyprusi, Mponu3BOACTBO
CTPOUTCIIbHBIX MaTcpuaoB, CEIIbCKOXO03SMCTBECHHOE IMpOMn3BOZCTBO, numeBas
IMPOMBIIIJIICHHOCTD, (bapMaL[eBTI/I‘-IeCKaH IMPOMBIINIJICHHOCTD, IMpOnU3BOACTBO
KOCMCTHYECCKUX Inpemnaparos, IMPpOU3BOACTBO KOHCTPYKIHOHHBIX MaTcpuUuaioB,
QJICKTPOHHAsS IPOMBIIIICHHOCTb, HAHOTCXHOJIOI'MH.



I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOITPAMMBI 110 XUMHWN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATDBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS 00YYarOIIMMUCS
OporpaMm cpenHero oOmiero oOpa3oBaHusl (JUYHOCTHBIM, METAMpEeAMETHBIM U
npeaMeTHbiM).  HaydHo-Meroanueckoil OCHOBOM i pa3palOTKU  IUIAHUPYEMBIX
pE3yJIbTaTOB OCBOEHHUSI MPOTpaMM CPEIHEro oOLIero oOpa3oBaHMs SIBISIETCA CUCTEMHO-
NEeSATEIbHOCTHBIM OIXO/I.

B cooTBeTCTBUU C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JINUHOCTHBIX
pE3yJIbTATOB OCBOCHHUS MpeaMeTa «XUMHUs» Ha YpOBHE CpPEAHEro oOIero oopa3oBaHUs
BBIJICJIEHBI CJIEIYIOIIUE COCTABIISIOLIUE:

OCO3HaHUE 00YYAIONUMHUCS POCCUHUCKON TPAXKTAHCKON UIACHTUIHOCTH — TOTOBHOCTH
K CaMOPA3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOTIPEIEIICHHIO;

HaJIM4KUe MOTUBALIUU K O0yUEHHUIO;

[EJICHANpPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JHMYHOCTH Ha OCHOBE
KITFOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaAULIUN 6a30BOM HAYKH XUMUHU;

TOTOBHOCTh W  CHOCOOHOCTh OOYyYalolUXCs PYKOBOJCTBOBATbCSI B  CBOEHU
NEATEIIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMU, MPUCYIIMMH LEIOCTHON CUCTEME
XUMUYECKOTO 00pa30BaHMS;

HaJIM4YKe PABOCO3HAHUS SKOJOTHUUECKOU KYIbTYPhl U CLIOCOOHOCTU CTaBUTH LIEJIH U
CTPOUTH KU3HECHHBIEC TIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHMS MpeaMeTa « XUMHs» JOCTUTAKOTCS B €JUHCTBE
y4eOHOM U BOCIHUTATENBHON MESATENBbHOCTH B COOTBETCTBUU C T'YMAaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, YXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH WU HJE€ATIAMH POCCUHCKOTO
rpa)XIaHCKOro OOLIECTBa, MPUHATHIMU B OOIIECTBE HOPMaMHU M IMpaBUJIAMH MOBEACHUSA,
CHOCOOCTBYIOIIMMH  IPOLIECCaM  CAMOIO3HAHUS, CaMOpPa3BUTHS W  HPABCTBEHHOTO
CTaHOBJICHUS INYHOCTH 00yYaIOLTUXCS.

JInyHOCTHBIE ~ pe3yapTaTbl  OCBOEHUS  OpeaMeTa  «XHUMHS»  OTPAXKAIOT
c()OPMHUPOBAHHOCTh  OMbITA  TO3HABATEIBHOM M  MPAKTUYECKOW  JEATEIbHOCTU
00y4aromuxcs 1o peaan3aliy NPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCKOTr0 BOCIMTAHMS:

OCO3HaHUsl OOyYarOUMMHUCA CBOUX KOHCTUTYIIMOHHBIX TpaB M OO0sS3aHHOCTEM,
YBAKEHHS K 3aKOHY U ITPABOIOPSAAKY;

NPEACTABICHUS O COUMAIIbHBIX HOPMAX U MPABHJIAX MEKIUYHOCTHBIX OTHOIIEHUHN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW IEATENIBHOCTH NPU CO3JaHUHM YUYEOHBIX
MIPOEKTOB, PEIICHUH Y4YE€OHBIX M TO3HABATENbHBIX 3aJ]1a4, BBINOJHEHUH XHUMHYECKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH TIOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JIPYTUX MIPU aHAIHU3E PA3THUYHBIX BUIOB YU€OHOH JACSITEIBHOCTH;

2) NaTPUMOTUYECKOTO BOCITUTAHUSA:

[IEHHOCTHOTO OTHOIICHHS K UCTOPHYECKOMY W HAYYHOMY HACJIEIUI0 OTEYECTBECHHOMN
XUMHH,

YBaXEHUS K MIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUH M MPAKTUIECKOTO MPUMEHCHHUS
XUMUHU, OCO3HAHHS TOTO, YTO JIOCTMDKCHHS HAyKH €CTh pEe3yJbTaT JIMTEIbHBIX
HaOJIOICHNH, KPOTIOTIMBBIX YKCIIEPUMEHTAIBHBIX MOMCKOB, TIOCTOSTHHOTO TPY/Ja YUEHBIX
Y MIPAKTUKOB;

MHTEpeca M TIO03HABATEIbHBIX MOTHMBOB B MOJYYCHHH W TOCIEAYIOIIEM aHan3e
nH(}OpPMAITUHU O IEPEOBBIX JOCTHKEHUIX COBPEMEHHONU OTEYECTBEHHOM XUMUMU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHWSI, STUIECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYalldd, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE W MOCTYNKH CBOWX TOBAPHIIECH C MO3UIIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHHWE TIOCTIEACTBUNA ITHX MOCTYIIKOB;

4) popmMupoBaHus KyJIbTYPbI 310POBbS:

MOHMMAHUS [IEHHOCTEH 3710pOBOTO M 0€30MacHOro 00pasa KHU3HU, HEOOXOTUMOCTU
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PH3NYECKOMY M IICHXUYECKOMY 37I0POBBIO;

coONoficHUs TpaBwi 0Oe30MacHOTO OOpaileHWss C BelecTBaMu B OBITY,
TIOBCETHEBHOM JKM3HU U B TPYAOBOH EATEIHHOCTH;

MOHUMAaHHUs EHHOCTH TPAaBWJ WHAWBHIYAIBHOTO M KOJUIGKTHBHOTO O€30MacHOTO
MOBEJICHUS B CUTYyAIUAX, YTPOKAIONIUX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TOCIEACTBUH W HEMPUATUS BPEAHBIX TMPHUBBIYEK (YMOTpeOIeHUS
QJIKOTOJI5, HAPKOTHUKOB, KypeHHS);

5) Tpy10BOIr0 BOCIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-MCCIIEIOBATEIHCKON JEATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTHE B PEIICHUHM NPAKTUYCCKUX 3a1ad COIUATbHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, MIKOJIbI);

MHTEepeca K MPaKTUIECKOMY M3YYCHHIO TPO(eCcCUil pa3IuyHOrO poja, B TOM YHCIIe
Ha OCHOBE MPUMEHEHHUSI PEIMETHBIX 3HAHUH 110 XUMUH;

YBaXEHUS K TPYAY, JIIOISIM TpyAa U pe3ybTaTaM TPYJAOBOU IeATEILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIWBHIYalbHOW TPAaeKTOpHHU OOpa30BaHMS,
Oynymieii mpodeccuu W pealM3aliid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUU, HHTEPECOB U TOTPEOHOCTEH 001IIeCTRa;

6) ’K0JI0rH4ecKOro BOCIIMTAHUSA:



HKOJIOTMYECKH  L€JecO00pa3HOro OTHOIIEHUS K TMPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHMMAHUA  TJO0AIbHOIO  XapakTepa JKOJOTUYECKUX  MIpoOsieM,  BIMSHUSA
HDKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE IPUPOJHON U COLMAIIBHOU Cpebl;

OCO3HaHUSl HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTH)KEHUN XUMHUHU JUIsl PELIECHUs
BOIIPOCOB PALlMOHAIBHOTO IIPUPOIOIIOIB30BAHUS;

AKTUBHOI'O HENPUATHS JEUCTBUM, INPUHOCAIIMX BPEH OKPYXKAKOIIEW IPUPOIHOU
cpele, YMEHMsS IPOTHO3UPOBATH HEOJArONpUATHBIE HKOJIOTUYECKUE IOCIEICTBUS
IPEANPUHUMAEMBIX IEUCTBUM U NIPEJOTBPAILATh UX;

HAJIM4YXsl Pa3BUTOrO DKOJOTHYECKOIO MBIIUICHHUS, YKOJIOTHYECKON KYJIBTYPBI, ONbITA
NEATEIIBHOCTH DJKOJIOTMYECKOM HAIIPaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HMHU B
[I03HABATEJIbHOM, KOMMYHUKATUBHOW U COLMAJIbHOM MPAKTHKE, CHOCOOHOCTH M YMEHHS
aKTUBHO ITPOTUBOCTOSTH HJI€0I0THU XeModoouu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHOM MPaKTUKU;

MOHUMAHUA CIeNU(UKH XUMHUHM KaK HAayKd, OCO3HaHUsS €€ poiu B (HOPMUPOBAHUU
palMOHAJIBHOIO HAYYHOTO MBILIUIEHHS, CO3JAAHUM LEJIOCTHOIO MpPEACTABIECHUS 00
OKPY’KaIllEeM MHpE KAaK O €IMHCTBE NPHUPOABI U 4YEJIOBEKa, B IO3HAHWU IMPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUuH NpoOIeM COXpaHEHUsI IPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B 0COO0W 3HAYUMOCTH XUMUU JIJII COBPEMEHHOM ITUBHIIM3AINH: B €€
IYMaHUCTUYECKON HANpaBICHHOCTH W Ba)XHOM pOJM B CO3AAaHMM HOBOM  0asbl
MaTepUaIbHONW KyJIbTYpbl, PEIICHWU TJI00aNbHBIX IPOOJIEM YCTOHYMBOIO pPAa3BUTHUS
YeJIOBEYECTBA — ChIPhEBOM, SHEPreTUUECKOM, TUIIEBOM U IKOJIOTHYECKOM 0€3011acCHOCTH, B
pPa3BUTUU MEIUIMHBI, OOECHEUYEHUH YCIOBUHM YCHNEUIHOrO TpyJda U 3KOJIOTUYECKU
KOM(OPTHOM KU3HU KaXKIOTO WieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: IMOHHMMAHHMs CYIIHOCTHM METOJIOB ITO3HAHWS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BaTh I10y4aeMbl€ 3HAHUS
IUIA aHaiu3a M OOBSICHEHUS SBICHUN OKPYXKAIOUIEr0 MHUpa U MPOUCXOIAIIMX B HEM
M3MEHEHUHN, YMEHHs JellaTh 0OOCHOBAHHbBIE 3aKIIOUYEHUS Ha OCHOBE HAay4YHBIX (PAKTOB U
VMMEIOLIMXCS JaHHBIX C LENbIO ITOJTYYEeHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS ISl PELLIEHUs
po0JieM B peaJIbHbIX )KU3HEHHBIX CUTYALIUSAX;

MHTEpEeCa K NO3HAHUIO U UCCIIE0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY OOpPa30BaHUIO M CaMOOOPa30BaHHUIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHUH II0 XMMHUU B COOTBETCTBUU C >XU3HCHHBIMU
MOTPEOHOCTIIMU;

UHTEpeca K OCOOEHHOCTSAM TpyAa B pa3luyHblX cdepax MNpodeccHoHaIbHON
NEATEIIBHOCTH.



METAIIPEAMETHBIE PE3YJ/IBbTATDBI

MertanpeameTHble pe3yJbTaThl OCBOEHMsI YUEOHOIoO MpenMera «XUMHs» Ha YpPOBHE
CpeHero o01ero 0opa3oBaHus BKIOYAIOT:

3HAYNMBbIE TULSL (dopMupoBaHus MHUPOBO33pEHUS oOyJaromuxcst
MEXIUCUUIUITMHAPHBIE  (MEXOpeaMEeTHbIE) OOLICHAYYHbIE MOHSTHS, OTpaKarollue
[[EJIOCTHOCTh Hay4YHOM KapTHHBI MUPA U CTIEUU(DUKY METOI0B MO3HAHUS, UCTIOJIb3YEMBbIX B
€CTECTBEHHBIX HayKax (Marepusi, BEILECTBO, HSHEPrus, SBJICHHE, NPOLECC, CHUCTEMA,
Hay4yHbI (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs, HCCIIEJOBAHHE,
Ha0JII0/IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCajdbHble yueOHbIe JIeHCTBUS  (IIO3HABaTEJIbHBIC, KOMMYHUKATUBHBIC,
peryJisaTUBHbBIE), oOecrneunBaromme (HopMupoBaHHe (YHKIIMOHAIBHOW T'PaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMM 00YYaroIInXCs;

CIIOCOOHOCTh  OOYyYarOLIUXCsS MCIIONb30BaTh OCBOCHHBIE MEXKIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUSA M YHHUBEpCAJIbHbIEC yueOHbIC EHCTBUS B MO3HABATEIbHON U
COLIMAJIbHOM ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPAXarT OBJIAJCHUE YHUBEPCAJIBHBIMU y4€OHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICUCTBUSAMU.

OBiaeHue YHMBEPCAJILHBIMH Y4eOHBIMH ITO3HABATEIbHBIMU ACHCTBUAMMU:

1) 6a30Bble JIOrHUYeCKHE TeHCTBHUSA:

CaMOCTOSITENIbHO (OPMYJIHUPOBATh M aKTyaJTU3UPOBAaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPENENATh eI ACITEIBHOCTH, 3a/1aBasi NapaMeTpbl U KPUTEPUU UX AOCTUKEHUS,
COOTHOCHUTB PE3YJIbTAThI IEATEIILHOCTH C MOCTABJIEHHBIMU LEISIMU;

UCIIOJIb30BaTh PU OCBOEHUM 3HAHWUN MPHUEMBI JIOTHYECKOTO MBILIEHUS — BBIAEIATD
XapaKTEpHbIE NPHU3HAKH IOHATUHA M YCTAaHABIMBATh HX B3aMMOCBA3b, HCIOJb30BATh
COOTBETCTBYIOIINE OHATHUSA U1 OOBSCHEHUS OTIAENbHBIX (DAKTOB U SBICHU;

BbIOMpaTh OCHOBAHMS WU KPUTEPUU I KIACCU(PUKALMU BEIIECTB U XUMHUYECKHUX
pEeaKLHnii;

YCTaHABIMBATh IPUUMHHO-CJIEACTBEHHBIE CBSI3U MEKy U3y4YaeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTUYECKUE PACCYKIACHUS (MHIYKTHBHBIC, JECTyKTHUBHBIE, IO aHAJIOIHH),
BBISBISITh  3aKOHOMEPDHOCTM M INPOTHUBOPEUYUS B  PAcCMaTpPUBAEMBIX  SIBICHMSX,
(GopMyIHpOBaTh BHIBOABI U 3aKIOYECHMUS;

MPUMEHATh B MPOLECCE NO3HAHUSA, HCIOJb3yEMblE B XWMHUH CHMBOJMYECKHE
(3HAKOBBIE) MOJEINHU, MPEOOPa30BbIBATh MOJCIbHBIE MPEICTABICHU — XUMUYECKUI 3HAK
(cuMBOJ) 3JIeMEHTa, XMMHYecKas (opMyJia, YpaBHEHHE XUMHUYECKOW pEaKkUUU — IpU
pELIEHNN YYEOHBIX ITO3HABATEIbHBIX W NPAKTHMUECKUX 3a/]ay, MPUMEHSATh HAa3BaHHbBIC
MOJEJIbHBIE TPEJACTABICHUS I BBISIBICHHUS XapaKTEpPHBIX IPU3HAKOB HM3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE NeiiCTBUA:



BJIaJIETh OCHOBAMU METOI0B HAYYHOTO MTO3HAHUS BEILIECTB U XUMUYECKUX PEAKIUN;

dbopMyTupOBaTh LETU W 3aJadd HMCCICIOBAHUS, HMCIOJb30BaTh IOCTABICHHBIC WU
CaMOCTOSTENLHO CHOPMYIUPOBAHHBIE BOIMPOCH B KA4eCTBE MHCTPYMEHTA TO3HAHUSA U
OCHOBBI 11 (DOPMHUPOBAHUSI THUIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXK/ICHU;

BJIaJICTh HABBIKAMU CaAMOCTOSITEJILHOTO IUIAHUPOBAHUS U MPOBEICHUS YUYEHUUYECKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHUs HaOMIOAaTh 3a XOJOM IMpoIriecca,
CaMOCTOSTENIbHO MTPOTHO3UPOBATH €T0 Pe3yJbTat, POPMYIHPOBATH OOOOIIEHUS U BHIBObI
OTHOCUTEJILHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHMS, COCTABJIATH OOOCHOBAHHBIN
OTYET O MPOJICIIAHHON padoTe;

npUOOpETaTh OMBIT YYCHUUECKON HCCIIEeI0BAaTEIbCKOW M MPOEKTHOM AEsITeNbHOCTH,
MIPOSIBIISITH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEILHOMY TOWCKY METOJOB PEIICHUS
NPAKTUYECKUX 33/1a4, TPUMEHEHUIO PA3JIMYHbIX METOJ0B MO3HAHHS.

3) paboTa ¢ nunopmanueii:

OPUEHTHUPOBATLCSA B PA3IMYHBIX WCTOYHHMKAX HWHGOpMauu (HAYIHO-TIOMYJIIpHAs
JuTEpaTypa XMMHUYECKOTO COJEpKaHUsS, CIpaBOYHBIE MOocobms, pecypchl MHTepHera),
aHAIM3UPOBaTh MH(POPMAIIMIO PA3TUYHBIX BUIOB W (HOPM MPEACTABICHUS, KPUTUICCKU
OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTD;

(dbopMyupOBaTh 3aMpPOChl U MPUMEHATH PA3IMYHbIE METOABI MPU TOUCKE U O0TOOpE
uH(pOopMaIuu, He0OX0IUMOM JJIsI BHIMOTHEHUS YUeOHBIX 33/1a4 ONMPEACIEHHOTO TUTIA;

npuoOpeTaTh ONBIT  HCIOJb30BaHUS nH()OPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUWA U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJbHYIO (QOpMy MpeACTaBiIeHUS HHPOpPMaLUU
(cxembl, rpaduKy, JUarpamMMBbl, TaOJIUIIBI, PUCYHKH U IPYTHE);

WCIIOJIh30BaTh HAYYHBIM $I3BIK B KayeCTBE CPEACTBA MpHU PabOTEe ¢ XUMHUYECKOU
uH(popMaIuen: TPUMEHATh MEXIpeIMeTHbIE (PU3NUecKne U MaTEeMaTUYECKHUE) 3HAKU H
CHUMBOJIBI, (hOpPMYJIbl, a00pEBUATYPBI, HOMEHKJIATYPY;

UCIOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISAHOCTH.

OBJiaeHne YHUBEPCATbHBIMIA KOMMYHMKATHBHBIMMY J1€/iCTBUSIMU:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl B XOJA€ Juaiora W/Win
JTUCKYCCUH, BBICKA3bIBaTh WJEH, (POPMYIHPOBATH CBOM MPEJIOKEHUS OTHOCUTEIHHO
BBIITOJTHEHUS NIPEIJIOKEHHOM 3a/1a4u;

BBICTYIIaThb C MPE3CHTALMEN  pe3yJIbTATOB  IO3HABATEIIBHOM  JEATEIbHOCTH,
MOJTYYECHHBIX CAMOCTOSITENIbHO WM COBMECTHO CO CBEPCTHUKAMHU IIPU BBHINIOJHEHUU
XUMUYECKOTO OSKCIEPUMEHTa, NPAKTUYECKOM pabOThl MO WCCICIOBAHUIO CBOWCTB
M3Y4YaeMbIX BEUIECTB, peain3aluud y4eOHOro mpoekra M (HOpMyJIHMpOBaTh BBIBOIBI IO
pe3yjbTaTaM TMPOBEAEHHBIX MCCIECNOBAHUNA TNIYTEM COTJIACOBAHUSA IIO3ULMHA B XOJIE
00CyXKJIeHUsI 1 OOMEHa MHEHUSIMU.

OBJaieHNe YHUBEPCAIbLHBIMU PEryJISITUBHBIMHU 1€iiCTBUAMMU:



CaMOCTOSITENIbHO  IUJIAHUPOBATh M OCYIIECTBIISATH  CBOIO  ITO3HABATEIHLHYIO
TeSTEHLHOCTD, OMIPEACIISs €€ eI U 337ja49H, KOHTPOJIUPOBATH U IO MEPE HEOOXOIUMOCTH
KOPPEKTUPOBATh MpeJiaraéMblii aJITOPUTM JCHCTBUW TIPU BBIOTHCHUN YYEOHBIX H
UCCIIeIOBATEILCKUX 3ajad, BeIOMpaTh Haubosee 3(P(EKTUBHBIA CIIOCOO0 MX PEIICHUs C
y4ETOM TMOTyYCHHS HOBBIX 3HAHUH O BEIIECTBAX U XUMUYCCKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATETbHOCTH HAa OCHOBE CaMoOaHalIW3a |
CaMOOIICHKH.

IHPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca « OpraHudeckasi XuMHsD> OTPAKaroT:

c()OPMUPOBAHHOCTb MPEACTABICHUN O XMMHMUYECKOH COCTaBJISIOLIEH €CTECTBEHHO-
HayYHOW KapTHUHBI MUPA, POJIM XUMHUH B ITO3HAHUU SIBJICHUN MIPUPOJBI, B (POPMUPOBAHUU
MBILLUIEHUS U KYJbTYPbl JUYHOCTH, €€ (PyHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM JIJIs
pEIIeHUs] MPAKTUYECKUX 337a4 U SKOJOTHUYECKH OOOCHOBAHHOTO OTHOILIEHHUSI K CBOEMY
310pPOBBIO U IPUPOAHOU CPELE;

BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHWW, KOTOpas BKJIKOYACT: OCHOBOIIOJIATAIOIINE
HNOHATHSA (XUMUYECKUH DJEMEHT, aTOM, OJJEKTPOHHas O000J0YKa aToMa, MOJEKYJa,
BaJICHTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHas ¢opmyia
(pa3BépHyTast U COKpaul€éHHasi), MOJIb, MOJISIPHAsE Macca, MOJIIPHBIA 00BEM, yTIEPOAHBIN
CKeJeT, (yHKIHMOHANbHAS TPYIINa, pajuKall, U30MEpHsi, ©30MEpbl, TOMOJIOTHUYECKHUM P/,
TOMOJIOTH, YIJIEBOJOPOABI, KHUCJIOPOJA M Aa30TCOAEp)KAIIME COCAWHEHUS, MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COECIUHEHUS); TEOPUU U 3aKOHBI
(Teopust crpoeHust oprannyeckux BemectB A. M. BytinepoBa, 3aKOH COXpaHEHUsI MacChl
BEILECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUAN SI3bIK XUMUU; MUPOBO33PEHUECKUE 3HAHMS,
JeXalye B OCHOBE NMOHUMAHMS NPUYMHHOCTU U CHCTEMHOCTHM XUMHUYECKUX SIBJIICHHM,
(akToJIOrMYeCKUe CBEACHMS O CBOWMCTBAaX, COCTaBe, IMOIYYEHMM U 0O€30MacHOM
UCIIOJIb30BAaHUM BAXKHEWIIIMX OpPraHUYECKHUX BEHIECTB B OBITY M MNPaKTHUYECKOU
NEeATEIbHOCTH YEIIOBEKa,;

cOPMUPOBAHHOCTh YMEHHUU BBIABIATH XapaKTepHbIE MPU3HAKK  TOHATHUH,
YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOIB30BAaTh COOTBETCTBYIOIIHAE IIOHATUS IIPU
ONMCAHUM COCTaBa, CTPOCHHUSI U NIPEBPALCHUN OPIraHUYECKUX COCAMHEHUM;

cOpPMUPOBAHHOCTh YMEHHUW HCIONb30BATh XUMHUYECKYI0 CHMBOJIMKY  JIJISt
COCTaBJICHUSI MOJIEKYJISIPHBIX W CTPYKTYpHBIX (pa3BEPHYTOM, COKpali€HHOM) (opmyn
OpraHUYECKUX BEIIECTB M YPAaBHECHUM XUMHUYECKHX PEAKLUH, HU3TOTaBIMBATH MOJACIIN
MOJIEKYJ] ~ OpPraHMYECKHX  BEIIECTB JUIi  WUIIOCTPAlMM HMX  XUMHUYECKOIO U
IIPOCTPAHCTBEHHOI'O CTPOCHHS],;



c(OPMHPOBAHHOCTh ~YMEHWH  YCTAHABIMBATh MPUHAJICKHOCTh  W3YYCHHBIX
OpPTaHUYECKUX BEIIECTB IO WX COCTaBY M CTPOCHUIO K OMPEAEIEHHOMY KIacCy/TpyIie
coefuHeHU  (YrJeBOJOPOJbI,  KUCIOPOA U A30TCOJAEpXKAalIUe  COCIUHECHUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHMSI), JaBaTh MM Ha3BaHUA [0 CHUCTEMAaTHYECKOU
Homenknatype (IUPAC), a Ttakxe NpuUBOAUTH TPUBUAIBHBIE Ha3BaHUS OTIEIbHBIX
OPTraHUYECKUX BEIIECTB (ITUJICH, MPOMHIICH, AaleTHJICH, STUJICHTIIMKOJb, TJIMIICPUH,
dbenon, Qopmanmpaeruna, amneTadbACTHUl, MypaBbUHAs KHCIOTA, YKCyCHas KHCIIOTa,
OJICMHOBas KHUCJIOTA, CTEapUHOBAs KHUCJOTA, TIIIOK03a, PpyKTO3a, Kpaxmal, LEeJUII003a,
[JIMITUH);

c(hOpMHUPOBAHHOCTh YMEHUS ONPEEIATh BUIbI XUMUUYECKON CBS3U B OPTraHUYECKUX
COeIMHEHUSX (OMHAPHBIC U KPATHBIE);

cOPMHUPOBAHHOCTh ~ yMEHUS  MPUMEHSATH  TOJOXKEHUS  TEOPHUH  CTPOCHUS
opranndeckux BemiecTB A. M. BbytnepoBa nnsi oObsSCHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHI XapaKTEpPHU30BaTh COCTaB, CTpOeHUE, (PU3NUecKue u
XUMUYECKNE CBONCTBA THUMUYHBIX IMPEICTABUTEICH Pa3IMYHBIX KIACCOB OPTaHMYECKUX
BEIECTB (METaH, dTaH, dTUJICH, IPOMMWIIEH, alleTWiIeH, OyTaaues-1,3, metunOyraauen-1,3,
0€H30J1, METAHOJI, 3TAHOJ, ITHUJICHIJIUKOJIb, TIUIEPUH, (PEHOJI, alleTalIbAET U], MypaBbUHas
U YKCyCHasi KHCIIOTBI, TIJIIOKO3a, Kpaxmaj, IeJUTi0JI03a, aMUHOYKCYyCHasi KHCIIOTa),
WJUTIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXKAY HUMH YPaBHEHUSMH COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKITNI C HCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEepPU30BaTh UCTOYHUKU YIIIEBOJOPOAHOTO ChIPhS
(HedTh, IPUPOJIHBIN Ta3, YroJib), CIOCOOBI UX MEPepabOTKH U MPAKTUUECKOE MPUMEHEHNE
POIYKTOB NEPEPabOTKU;

c(hOpPMHUPOBAHHOCTh YMEHUI MPOBOJUTH BBIUYMCIICHUS M0 XUMHUYECKUM ypaBHEHUSIM
(maccel, 00BEMA, KONMMYECTBA WCXOJHOTO BEIIECTBA WM TMPOMYKTa PEAKIUU TI0
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 MCXOIHBIX BEIIECTB MJIM MPOIYKTOB
peakIun);

c(hOpMHUPOBAHHOCTh YMEHHWH BIIaNEeTh CHCTEMON 3HAHWA 00 OCHOBHBIX METOMAX
HAy4YHOTO TIO3HAHUS, WCTOJIB3YEMbIX B XMMHUH IMPU H3YyUYCHUH BEIIECTB M XUMHUYECKUX
sABJICHUA (HAOMIOJEHNE, W3MEpPEHHe, OKCIEPUMEHT, MOJACIUPOBAHUE), WCIOJIb30BATh
CUCTEMHbIE XMMHMUYECKHE 3HAaHUS NJIsi MPUHATUS PEUICHU B KOHKPETHBIX >KM3HEHHBIX
CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMEHHMH COOJIO/IaTh TIPaBWJIA TIOJIb30BAHUS XUMHUYECKOU
MOCYI0M 1 J1abopaTOpHBIM 000PYIOBAHMEM, a TAaK)Ke TIpaBuiIa OOpaIeHUs C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIIMSIMH 1O BBITTOJIHEHHIO JJA0OPATOPHBIX XMMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUI MJIAHUPOBATh U BBIMOJIHATH XUMUYECKUN IKCIIEPUMEHT
(npeBpallieHus OPraHUYECKUX BEIIECTB IPU HArPEBAHUM, MOJYyUYEHUE ITUIICHA U U3yUYCHUE
€ro CBOWCTB, KQUECTBCHHBIC PEAKIIMH OPTAHMUYECKUX BEIIECTB, JICHATYpaIys OCIKOB MpHU



HarpeBaHWM, I[BETHBIE PEAKIUU OEIKOB) B COOTBETCTBUU C TMPaBWIAMU TEXHUKH
0e30macHOCTH TpU OOpalllEeHUH C BeIIeCTBAaMU M JIa0OpaTOPHBIM O00OpPYAOBaHUEM,
MPEACTABISTh PE3YyIbTaThl XUMHUYECKOTO SJKCIEpUMEHTa B (popMe 3amucu ypaBHEHHM
COOTBETCTBYIOIIMX PeakUuidi U (GOPMyYJIMPOBATh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

cOPMUPOBAHHOCTh ~ YMEHHMH  KPUTHUYECKH  aHAJIM3UPOBATH  XUMHUYECKYIO
uH(pOpMaIUIO, TIOJyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB (CpeACTBAa MAacCOBOW HMH(OpPMAIIHH,
WNHTEepHET U IpyTHX);

c(hOpMHUPOBAHHOCTh YMEHUI COOJIOJATh MpaBUiIa SKOJOTUYECKH LIeIecO00pa3HOro
NOBEACHUS B OBITY M TPYJOBOM JEATEIBHOCTH B IIEJISIX COXPAHEHHSI CBOETO 3/I0POBbS U
OKpY>Kalollled MPUPOAHON Cpenbl, OCO3HAaBaTh OMNACHOCTh BO3JCHCTBHS HA IKUBbBIC
OPTraHu3Mbl ONPEAECIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMAass cMbIci nokaszarens [1JIK,
MOSICHATh HA TMpPUMEpax CrmocoObl YMEHBIICHHUS W TPEIOTBPAIICHUS WX BPEIHOTO
BO3JICMCTBHS HA OPTaHU3M YEJIOBEKA;

Uit O0y4YaloIMXCd C OrPAaHUYEHHBIMM BO3MOXHOCTSIMH  37J0pPOBbS: YMEHHUE
MIPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U XMMHUYECKUX
SIBJICHUIM

JUTSL CJICTIBIX ¥ CJIA0OBUISIINX OOYYaIOIMIUXCS: YMEHHE HCIONbh30BaTh peinbedHO-
TOYEYHYIO cucTeMy 0o0o3HaueHuit JI. bpaitns niis 3anvucu XuMudeckux GopmyIl.

11 KITACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «OOmias W HEOpraHUYecKas XUMHS)
OTPaXKaroT:

c(hOpPMHUPOBAHHOCTH TMPEACTABICHUI: O XUMUYECKON COCTABJISIONIEH €CTECTBEHHO-
Hay4YHOM KapTHHBI MUpPA, POJIM XUMHUH B TIO3HAHUM SIBIICHUM MPUPOJILI, B OPMUPOBAHUU
MBIIUICHUS U KYJIBTYPbI JUYHOCTH, €€ (DYHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOUMOM JIJIst
peIIeHUs] MPaKTUYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U IPUPOAHOM CPELE;

BJIAJICHUE CUCTEMOM XHMHWYECKUX 3HAHWM, KOTOPAS BKIKOYAET: OCHOBOIOJATarOIIUe
MOHATHS (XMMUYECKUHN JIEMEHT, aTOM, U30TOIl, S-, P-, d- 3JIEKTPOHHBIE OPOUTATIH aTOMOB,
WOH, MOJIEKYJa, MOJIb, MOJIAPHBIH O0OO0BEM, BaJIGHTHOCTh, SJEKTPOOTPHUIATEIBHOCTD,
CTETICHb OKHUCJCHMS, XUMHUYECKas CBs3b (KOBaJCHTHAs, HWOHHAs, MeTaJUIM4ecKas,
BOJIOPOJIHASI), KPUCTAJUIMYECKAs] PEHIETKA, THUIBI XWMHYECKUX pEaKIuid, pacTBop,
AJIEKTPOJIUTBI,  HEAJEKTPOJIUTHI, DJICKTPOJUTUYECKAS]  JUCCOLMALNS, OKHUCIUTENb,
BOCCTAaHOBUTEJb, CKOPOCTh XUMHUUYECKON pEaklMi, XMMUYECKOe PAaBHOBECHE); TECOPUHU U
3aKOHBI (TEOpHUs DJEKTPOJUTUUYECKON auccolMaluy, Iepuoaudeckuit 3akon [, M.
MenpeneeBa, 3aKOH COXPAaHEHHWSI MACChl BEIIECTB, 3aKOH COXPAHEHHS U MNPEBPAIICHUS
SHEPIrUuM TPU XUMHUYECKHUX PEaKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XHWMUH,
MHPOBO33PEHUYECKNE 3HAHMS, JIeKAlMe B OCHOBE TMOHUMAHUA MPUYUHHOCTA U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DAKTOJIOTHYECKUE CBEACHHUS O CBOMCTBaX, COCTAaRBE,



MOJTyYECHUHN U O€30ITaCHOM UCIOJIb30BAaHUHU BAKHEUIITUX HEOPTAHUIECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU JIESITEIbHOCTH YEJIOBEKA,;

c(hOPMHUPOBAHHOCTh YMEHHU BBISBISATH XapaKTEPHbIE TMPU3HAKKA TOHATHHA,
YCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TOHATHS TIPH
ONMCAaHUH HEOPTaHWYECKUX BEUIECTB U UX IIPEBPAILCHUI;

c(OPMHUPOBAHHOCTh YMEHHM HCIIOJIB30BAaTh XUMHUYECKYI) CHMBOJIUKY ISt
coctapiieHUs] (GOpMyJT BELIECTB M YPaBHEHUN XUMUYECKUX PEAKLUN, CUCTEMATHUYECKYIO
HomeHkaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX HEOPraHUYECKUX BEIIECTB
(yrapsblii ra3, yrjieKHCIIbIi ra3, aMMHUaK, raiméHasi u3BeCThb, HeraléHasi U3BeCTh, MUTheBas
coJia, TUPUT U JIpyTHUe);

c(OPMHUPOBAHHOCTh yMEHUW OMNPENENsATh BaJEHTHOCTh W CTENEHb OKUCICHUS
XMMHUYECKUX DJIEMEHTOB B COCIMHEHHSX PA3JIMYHOIO COCTAaBA, BHUJ XMMHUYECKOU CBS3U
(koBajieHTHasi, HMOHHAsl, METaJUIMYecKasi, BOJOPOJHAsA) B  COCAUHEHUSX, THII
KPUCTANIMYECKONW PEHIETKA KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJEKYJSIpHAsl, MOHHAs,
METAJJINYECKasi), XapaKTep CPeJibl B BOJIHBIX pACTBOPAX HEOPTAaHUYECKUX COCTUHEHHUI;

c(OPMHUPOBAHHOCTh YMEHHI YCTAaHABIMBATHh MPHHAMICKHOCTh HEOPTaHUYECKHUX
BEUIECTB MO HUX COCTaBy K OIpeNeNEHHOMY KiacCy/Tpynne COeAUHEHUN (MpoCThie
BELIECTBA — METAUIbl M HEMETaIbl, OKCHJbl, OCHOBaHHUS, KHUCJIOTHI, aMdoTepHbIe
TUAPOKCHUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHMI PaCKphIBaThb CMBICT Hepuoanueckoro 3axona J[. W.
MenneneeBa M JAEMOHCTPUPOBATh €r0 CHCTEMATHU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
IPOTrHOCTUYECKYIO QYHKINU;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE AaTOMOB
XUMHYECKUX dJeMeHTOB 1-4 mnepuomoB Ilepuonnueckoil CHUCTEMBI XHUMHYECKHX
anemenToB JI. V1. MenneneeBa, UCTONb3Yysl OHATUSA «S-, P-, d-3JIEKTPOHHBIE OPOUTATII,
(QHEPTETHUYECKUE YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH  W3MEHEHHUS  CBOWCTB
XAMUYECKUX JJIEMEHTOB M MX COCAWMHEHUN MO mepuoaaM u rpynmnam l[lepuonmueckon
CHUCTEMBbI XUMHYECKUX 3JIeMeHTOB /. 1. Menpeneena;

c(hOpPMHUPOBAHHOCTh yYMEHUH XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE
CBOWCTBA HEOPTaHUYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHUE
TEHETUYECKON CBA3M MEXKJY HEOPraHWYECKHMMHU BEIIECTBAMU C NOMOIIBK) YpPAaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUI;

c(OPMHUPOBAHHOCTh YMEHHS KJIacCU(UUUPOBATh XUMHUYECKHE PpEAKIMH IO
pPa3IUYHBIM TMpU3HAKaM (YUCIY W COCTaBYy PEarupyromux BEHIECTB, TEII0oBoMY ddeKTy
peaKkiuu, U3MEHEHUIO CTENICHEW OKUCIICHUS 3JIEMEHTOB, OOPAaTUMOCTH PEaKIUH, YIaCTHIO
KaTajan3aropa);

c(OPMUPOBAHHOCTh YMEHUN COCTABJSTH YPABHEHUS PEAKIMA pPa3IMYHBIX THUIIOB,
MOJIHBIE Y COKpALIEHHBIE YPaBHEHUSI PEaKMii HOHHOTO OOMEHa, YUYUThIBAasl YCIOBUS, MPU
KOTOPBIX 3TU PEAKIHNU UAYT A0 KOHIIA;



c(OpPMUPOBAHHOCTH YMEHUH MPOBOAUTH PEAKILIMHU, TOITBEPKIAIOIIE KaUeCTBEHHBIN
COCTAaB PAa3MYHBIX HEOPIaHWUYECKUX BEIIECTB, PACIHO3HABATH OMNbBITHBIM ITyTEM HOHBI,
MIPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BELIECTB;

c()OPMUPOBAHHOCTb yMEHUI packpbIBaTh CYIIIHOCTb OKHUCIIUTENBHO-
BOCCTAHOBUTENBHBIX PEAKIHI MMOCPEICTBOM COCTABJIEHUS 3JEKTPOHHOrO OanaHca 3THUX
pEeaKLHnii;

c(OPMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCHMOCTh CKOPOCTH XHMHUYECKOH
peakuuu OT pa3IUYHbIX (PAKTOPOB; XApaKTEpP CMEIIECHUS XUMHYECKOI'O PaBHOBECHS B
3aBHCUMOCTH OT BHeEIIHero Bo3aeicTBus (mpuniui Jle [larense);

c(OPMUPOBAHHOCTh YMEHMI XapaKTEPU30BATh XUMUUYECKUE IMPOLIECCHI, JIEXkKAIIUE B
OCHOBE IPOMBINUIEHHOIO IOJIYYEHHSI CEpPHOM  KHUCJIOTHI, aMMHaKa, a TakKkKe
c(OpPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX HMPUHLMIAX U SKOJIOTHYECKHX
npo0OsieMax XUMHUYECKOTO ITPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUN IPOBOAUTH BBIYMCIEHUS C MCIOIb30BAHUEM IOHSATHUS
«MaccoBasi JI0JIsl BELIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHUYECKHUX
peakiusax, MacChl BEIIEeCTBAa WM 00bEMa ra3oB MO M3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Ui 00bEMY OIHOTO M3 YUYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIJIOBOTO 3(deKra
peaKkMy Ha OCHOBE 3aKOHOB COXPAHEHHUs MAacChl BELIECTB, NPEBPALICHUSA U COXPAHCHUS
DHEPIHUY;

cOpPMUPOBAHHOCTh YMEHHUU COOJIIOJIaTh TMpaBWiIa MOJIb30BAHUS XHUMHUYECKOMN
nocyAou 1 1a00paTOpHBIM 000PYAOBaHUEM, a TAKKE MPaBHia OOpAIICHHS C BEIIECTBAMU
B COOTBETCTBUM C MHCTPYKLHSIMH I10 BBIIIOJIHEHUIO Ja00PAaTOPHBIX XMMHUECKUX OIIBITOB;

c()OPMUPOBAHHOCTh YMEHUI IJIAHUPOBATH U BBINOJIHATE XUMUUYECKUN IKCIEPUMEHT
(pa3znokeHue nepokcuja BOAOPOJAa B NMPUCYTCTBUM KaTalau3aTopa, ONpPEIEICHHUE CPEIbl
pPacTBOPOB BEIIECTB C MOMOLIBIO YHUBEPCAIBHOIO WHIMKATOPA, BIIMSHHUE Pa3IUYHBIX
(bakTOpoOB HA CKOPOCTh XMMHUECKON peaKlUy, PeaKkMi HOHHOTO 0OMEeHa, KaUeCTBEHHBIE
peakuuu Ha cyib(aT-, KapOOHaT- M XJOPHUA-aHUOHBI, HA KaTHOH aMMOHHUs, PEIICHUE
AKCIIEPUMEHTAIbHBIX 3a7ad 1o TeMaM «Metamie» U «Hemeranne») B COOTBETCTBHM €
NpaBWJIaMHd TEXHUKH OE30MACHOCTH IMpH OOpaIleHHH C BEIIeCTBaMU M JaOOpaTOpPHBIM
000py10BaHUEM, MIPEACTABIATH PE3YJIbTAaThl XMMHUUECKOTO SKCIIEPUMEHTa B (hopMe 3alucu
YpaBHEHUI COOTBETCTBYIOLIUX pPEAKIUM U (POpMyIMpOBaTH BHIBOJBI HAa OCHOBE ATHX
pE3yJIbTaTOB;

COPMUPOBAHHOCT ~ YMEHMM  KPUTHMYECKH  AHAJIM3UPOBATh  XMMHYECKYIO
nH(pOpPMaLIKIO, TOJyYaeMyI0 U3 pa3HbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOI KOMMYHHUKAILIUH,
WHTEepHET U IpyTHX);

c(OPMUPOBAHHOCTh YMEHUI COOJIIO/IaTh MPaBUJIA SKOJOTUYECKHU LIEIECO00Pa3HOTrO
IOBEJICHUS B OBITY U TPYJIOBOW NEATEIBHOCTU B LEISIX COXPAHEHUS CBOETO 370POBbS U
OKpY’Karollled MPUPOJHOW Cpebl, OCO3HAaBaTh ONACHOCTb BO3JCUCTBUS Ha JKHUBBIC
OpraHu3Mbl OIpPEACIIEHHBIX BEIIECTB, MOHMMas cMbIca nokaszatens I[I/IK, noscHsaTe Ha



npuMepax CrnocoObl YMEHBLIEHHS W TPEJOTBPALICHHUS WX BPEAHOTO BO3ACHCTBHS Ha
OpraHM3M YEJIOBEKA,

Uil OOy4YaroIMXCA € OrPAaHWYEHHBIMM BO3MOXHOCTSIMM  3J0POBbS: YMEHHE
IPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHMS BEIIECTB U XUMHUECKHUX
SIBJICHUU

IUIA CAETBbIX M CIAa00BUIAIIMX OOy4YalOIIUXCS: YMEHHE HCIOJIb30BaTh peiabeHO-
TOYEYHYIO cucTeMy 00o3HaueHuit JI. bpaiins ass 3anucu XuMuyeckux GopmyJ.
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