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IHOSICHUTEJIbHASI 3BAITUCKA

Ilporpamma no xuMuM Ha ypoBHE cpemHero o6mero oOpasoBanusi paspaboTaHa Ha
ocHoBe QenepanbHoro 3akona or 29.12.2012 Ne 273-®3 «06 oOpasoBanuu B Poccuiickoii
Denepaiumy, TpeGOBaHMIl K Pe3yIIbTATAM OCBOCHHS benepansroit 06pazoBarenbHOM IIPOTpaMMEbI
cpeanero  obmero  obpasosanus  (®OII  COO), npejcraBieHHbIX B DenepanbHom
ToCyAapcTBeHHOM obpasoBarenbHoM cranzapre COO, ¢ yuérom Konnenuuu npenonasanus
y4eGHoro mpenmera «XuMHS» B 06pa3oBATENbHBIX opranusanusx Poccumiickoit ®enepanun,
PCaIM3YIOIIX OCHOBHBIC 00pa30BaTeNbHbIE IPOTPAMMEL, 1 OCHOBHBIX TOJIOMKEHH «Crpareruu
Pa3BUTHS BOcHTaHus B Poccuiickoit ®enepaunn na mepuox mo0 2025 romay (Pacniopsoxenue
IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHoBY 1m0/X0110B K pa3paboTKe MPOrpaMMEI [0 XHMHH, K OnpeesieH IO o0Iel cTpaTeruu
00y4eHHsl, BOCTIMTAHNS U PA3BUTHS 00YYAIOMIAXCS cpencTBamu y4eOHOro mpeamera «XuMush»
At 10-11 knaccoB Ha 6a30BOM ypOBHE COCTABHITH KonnenryanpHble nonoxenuss ®I'OC COO o

B3aHMOOOYCIIOBIEHHOCTH Lieiei, CoepKaHus, Pe3yNbTaToB 00y4eHHs H TPeGOBAHMI K YPOBHIO
HO/ITOTOBKY BBIITYCKHUKOB.

Xumuueckoe  o6paszoBaHMe, MOJIyYaeMoe BBIITYCKHHKaMH  00111€00pa3oBaTeIbHOM
OpraHu3aliuM, SBISIETCS HEOTBEMIIEMOM 9acThio HX oOpasoBanHOCTH. OHO CITY)KUT
3aBEPUIAIONIMM STAlOM PEaM3alMi Ha COOTBETCTBYIONIEM eMy (azoBOM YPOBHE KIIIOYEBBIX
LEHHOCTEI, IPUCYINHUX IIEIOCTHON CUCTEME XUMHUYECKOTO 00pa3oBaHuUs. DTH IEHHOCTH KacaroTCs
TIO3HAHHS 3aKOHOB MPHUPOJIbI, GOPMUPOBAHKS MUPOBO33PEHUS U 0Ol KyJIBTYpbI 4€JIOBEKa, a
TaKKe SKOIOTHYECKH 00OCHOBAHHOTO OTHOLICHHSI K CBOEMY 3/I0POBBIO U TPHPOIHOU Cpeje.
Peamusyercs xumuueckoe o6pasoBanue 00y4aromuXcsi Ha yPOBHE CpEJHEr0 OOIIEro
00pa3soBaHus cpecTBaMH y4eGHOTO IpeaMera «XuMHs», CONEPIKAHUE U TOCTPOCHHE KOTOpPOTO
OTPEACTICHBI B TIPOrPaMME MO XHMHH C y4ETOM CreUU(DHKM HAyKH XMMHH, €8 3HAYCHHS B
TIO3HAHMH TIPHPOJBI U B MATePHANbHOM JKU3HH OOIINECTBA, a TaKkKe ¢ YUSTOM OOIMX mesell u
TIPHHLIATIOB, ~ XapaKTEPU3YIOLMX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHET0  OBIIEro
obpasoBanus B Poccuiickoit Meneparu.

XHMHSL KaK 9JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK Urpaer oco0yio poJib B COBPEMEHHOM
LHMBAM3AIEH, B CO3MaHMH HOBOH 6a3bl MaTepuanbHOM KyabTypsl. OHa BHOCHT CBOH BKIAjy B
(hopMHpOBaHUE PAIHOHATBHOTO HAYYHOTO MBIULIEHHS, B CO3IAHME LEJIOCTHOTO IPEICTaBICHHS
00 OKpy>Karomem MHpe KaK O €IHHCTBE IIPHPOJIBI 1 4eJIoBeKa, KoTopoe (GOpMHpYETCs B XMMUH HA
OCHOBE TIOHHMaHHMS BELIECTBEHHOIO COCTaBa OKPYXKAIOIIEr0 MHPA, OCO3HAHHS B3AHMOCBS3H
MEXILy CTPOCHHEM BEILECTB, MX CBOMCTBAMH U BO3MOXKHBIME 0GJIACTSMH HPHMEHEHMS.

TecHo B3auMOEHCTBYS C APYTUMH €CTECTBEHHBIMM HayKaMH, XUMHS CTaJla HEOTHEMIIEMOM
4acTbi0 MHUPOBOH KyJIBTYpbI, HEOOXOIHUMBIM YCIOBHEM YCIEUIHOIO TPYy[Aa M JKU3HU KaI0To
uneHa obmecrBa. CoBpeMeHHas XMMHSI Kak HayKa Co3uareNibHas, Kak HayKa BBICOKHMX
TCXHOJIOTWH HanpaBlieHa HAa pelmieHHe [IOGANBHBIX —pOGIEM YCTOHYMBOTO  pa3sBUTHS
YCJIOBEYECTBA — CHIPHEBOM, SHEPreTHYECKOM, MUIIEBOM, YKOJTOTHIECKOH 6E30MaCHOCTH U OXpaHbI
3J10POBBS.

B cootBercTBUMM ¢ o6mmMME TesSMH U NPUHIUIIAMH CPEAHETo obmero obGpasoBaHUS
conepxanue npeamera «Xumus» (10-11 knaccel, 6a3oBbIi ypoBeHb U3YYCHHSI) OPUEHTHPOBAHO
IPCUMYIIECTBEHHO Ha OOLIEKYIBTYPHYIO MOJATOTOBKY O6YYArOIUXCs, HEOOXOUMYIO MM JIISt
BBIPAOOTKH MHMPOBO33PEHYECKUX OPHEHTHPOB, YCHEIIHOrO BKIIIOYEHHS] B JKH3HB COIMYMA,
IPONOIDKEHUS 00pa30BaHus B PA3/IMUHBIX 00IACTSX, HE CBA3AHHBIX HEIMOCPEICTBEHHO C XUMUEH.



Cocrasisromumu npeameTa « X UMHS» SBISIIOTCS 6a30BbIe KYpChI — «Opranudeckas XUMHUs»
u «O0was 1 HeopraHuyeckas XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEP/KAHHS KOTOPBIX ABJISIFOTCS
OCHOBbI 0a30BO# HAayKH: CHCTEMA 3HAHH [0 HEOPraHMIECKOH XHUMUH (C BKIIFOYCHHEM 3HAHUI U3
o01mmiel XuMuK) ¥ opranudeckoi xumun. ®OpMHUPOBaHHE TAHHOMN CHCTEMBI 3HAHMH [IPY U3YYEHUH
npeaMeTa 00ecieurBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOTOO0PA3Hsi BEIIECTB HA OCHOBE
00ImMX MOHSATHI, 3aKOHOB U TEOPUl XUMHUH.

Crpykrypa conepxanus KypcoB — «Opranudeckas Xumus» 1 «O6IIas ¥ HeopraHudecKast
XUMHs» CHOPMUPOBaHA B NPOrpaMMeE 110 XHMHH HA OCHOBE CHCTEMHOTO TOJXOJa K H3Y4YCHHIO
y4ebHOro Mmarepuana M OOYCIOBIEHA HCTOPHYECKH OGOCHOBAHHBIM PA3BHTHEM 3HAHWH Ha
OIIPE/ICJIEHHBIX TCOPETHYECKMX YPOBHAX. Tak, B Kypce OpraHMuYecKoil XHMHH BeIIeCTBa
paccMaTPUBAIOTCS. HA YPOBHE KJIACCHYECKOH TEOPUM CTPOEHHS OPraHMYECKHX COeJUHEHHH, a
TaKXK€ Ha YPOBHE CTEPEOXUMHYECKHX M DJIEKTPOHHBIX IPEACTABICHHUN O CTPOSHHH BEIIECTB.
CBeznennst 06 m3ydaeMbIX B Kypce BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOZOPOLOB JI0
CIIOXKHBIX OHOJIOTHYECKH AKTHBHBIX COEIMHEHMH. B Kypce opraHuueckoil XHMHH MOIY4aroT
pasBHTHE C(HOPMHUPOBAHHbIE HA YPOBHE OCHOBHOIO 00WIEro 06pa3soBaHMs MEPBOHAYAIBHbIC
NPEJICTaBICHUSI O XUMUYECKON CBSI3H, KIaCCU(PUKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOKMCTB BEIECTB OT UX CTPOCHHUSI, 0 XUMHYECKOM PEAKIUH.

Ilox HOBbIM yriiom 3peHusi B mpeaMere «XuMHS» Ga30BOro ypoBHS paccMaTpPHBAETCS
M3YYCHHBIH Ha YPOBHE OCHOBHOTO OOmEro oOpa3oBaHMs TEOPETHYECKHH MarepHan u
(haxTonOrMUECKUe CBENEHHS O BEMECTBAX M XUMHYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas ¥ HeopraHMYecKasi XUMHUs» O00YYarOIIMMCS TIPEIOCTABISIETCS BO3MOXKHOCTD OCO3HATH
3HAQUCHUE MEPHOJUYECKOTO 3aKOHA € OOIIETEOPETHYECKUX W METOJOJIOTHYECKUX ITO3HIUA,
riIy6ke MOHATh MCTOPHYECKOe H3MeHeHHe (BYHKIHMH 3TOro 3akoHa — OT 0606m@omel 10
OOBSICHSIIOIIEH W TIPOTHO3UPYIOIIEH.

Ejnvnas cuctema 3HaHMI O BaXKHEHINMX BEIIECTBAX, MX COCTAaBE, CTPOCHHHM, CBOMCTBAX M
NPUMEHEHUH, a TAKXKE O XMMHUYECKUX PEAKIHUsIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHHS
nomonHsercst B Kypcax 10 w11 KimaccoB sieMeHTaMHM  COJAEPKAHHUS, HMEIOIUMHU
KYJIBTYPOJIOTHYECKHI W MPUKJIAJHOW XapakTep. OTH 3HAHHS CHOCOOCTBYIOT ITOHHMAHMIO
B3aMMOCBSI3M XHMHHM C JpPYIMMH HayKaMH, PacKpbIBalOT €& poJib B IO3HABATENHHON W
NPaKTUYECKON NEATEIBHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHTAHMIO YBRKEHHS K IPOLECCY
TBOPYECTBA B OOJIACTU TEOPHH M NMPAKTHYECKHX NPHIOKEHHH XUMUHM, IOMOTAIOT BBIMYCKHHKY
OPUCHTHPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX MPOOJEMax, CBA3aHHBIX ¢ XUMHE,
KPUTHYECKH OCMBICIMBATh HHOOPMALMIO M NPUMEHSTH €€ JUISl MOIOJHEHUS 3HAHUM, peIIeHus
MHTEJUICKTYalIbHbIX U 9KCIIEPUMEHTAIBHBIX HCCIIEIOBATENIbCKHUX 3a/1a4. B uenom comepikanue
y4e6Horo npeamera «XuMHs» JAHHOTO YPOBHS M3yYEHHsS] ODHEHTHPOBAHO Ha (JOPMHPOBAHHE y
00yJaromuxcs MEPOBO33PEHUYECKOH OCHOBBI Il IIOHUMAHUS (PHIOCOPCKUX HIEeH, TAKHX Kak:
MaTepuaIbHOE €MHCTBO HEOPraHMYECKOIO U OPraHMYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOCHHMEM, MIO3HABAEMOCTH MPHPOAHBIX ABICHHHN MYTEM KCIIEPEMEHTA
U peIIeHUs] MPOTHBOPEYMH MEXTy HOBHIMH (haKTaMH W TEOPETHYECKUMH IPENOCHUIKAMH,
OCO3HAHHE POJIM XMMHH B PEIIEHMH JKOJOTMYECKHX IpobiieM, a Taioke mpobiem cOepesxeHus
SHEPIreTUYECKUX PECYPCOB, ChIPhs, CO3/JAHHSI HOBBIX TEXHOJIOTHH U MATEPHAIOB.

B nane pemienys 3a1a4 BOCIIUTaHUS, PAa3BHTHS U COLMAM3AIMHA 00YYAIOIMXCS TPUHATHIE
NpOrpaMMON IO XHMHH MOAXOJbI K ONpEJEICHUIO COJEPXaHWS M IMOCTPOEHHS IpeaMeTa
npeycMaTpuBaloT (POPMHPOBAHHE YHHBEPCAIBHBIX YYeOHBIX NEHCTBHH, UMEIOmMX 6a30Boe
3HAQUCHHE JUId Pa3jIMYHBIX BHJOB JAEATEIBHOCTH: DEIICHHs NpoOJieM, TOHMCKA, aHAIH3a |
00paboTku MH(OpMANKH, HEOOXOMMMBIX ISl NPHOOPETEHHs] ONbITAa TNPAKTHYECKOH U
UCCIIEIOBATENILCKON NEeSITeTbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUM XUMUH.



B npaktuke npernonaBaHus XUMHUHM Kak HA yPOBHE OCHOBHOIO OGIIEr0 obpazoBaHus, TaK U
Ha YPOBHE CPe/IHEero 001Iero 06pa3oBaHusl, IIPH ONIPEIEIEHAH COIEPIKATETHHOMN XapaKTePUCTHKH
Heneld W3ydeHHs IIpeJMeTa HalpaBIEHHEM II€PBOCTEIICHHOW 3HAYMMOCTH TPaAULIHOHHO
npu3Ha€Tcs  (QOpMHpOBAaHHE OCHOB XHMMHYECKOW HAyKM Kak o0JiacTu COBPEMEHHOTO
€CTCCTBO3HAHMUSL, IPAKTHYCCKOM NEATETBHOCTH YeI0BEKA M KaK OJTHOTO H3 KOMIIOHEHTOB MHPOBOI
KynpTypbl. C METOIUYECKOW TOYKH 3pEHMs TaKOH IOIXOM K OMPEIICTICHUIO LEJIeH U3yUYeHus
IIpeJIMETA SABJISAETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO 1aHHOW TOUKe 3PEHMs INIABHBIMH LEISAMH H3YueHWs mpeaMmera «XuMHS» Ha
6azoBom yposae (10 -11 ki1.) sBasroTCS:

(GopMHpOBaHHE CHCTEMBI XUMHYECKHX 3HAHHN Kak BaKHEHIIeif COCTaBJIAIOIIECH €CTECTBEHHO-
Hay4YHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeXKaT KIIOYEBbIC MOHSTHS, byHIameHTaNBHBIE
3aKOHBI M TCOPHH XUMHH, OCBOCHHUE SA3bIKA HAYKH, YCBOCHHE ¥ IIOHUMAHHE CYIIIHOCTH JOCTYITHbIX
0000mEeHnH MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMIICHHE C HUCTOPUEH HX pa3BUTHSA H
CTaHOBJICHUS,;

(opmupoBaHue W pasBUTHE NpPEACTABIEHMH O HAYYHBIX METONAX TO3IHAHHS BELIECTB H
XUMUYECKHUX PEaKIHi, HEOOXOAUMBIX Ul MPHOOPETEHHsSI YMEHUH OPHEHTHPOBATHCS B MHpe
BCIIECTB U XUMHUYECKUX SIBIICHUH, HMEIOIIUX MECTO B IIPUPO/IE, B IPAKTHYECKON U OBCEIHEBHOM
YKU3HH;

Pa3BUTHE YMEHHMH H CIIOCOOOB JEATEIBHOCTH, CBS3AHHBIX C HAONIONEHHEM W OOBSICHEHHEM
XHMHUYECKOTO SKCIIEPUMEHTA, COOIIOIEHHEM IPAaBHII 6€30MaCHOT0 OOPAIIEHHUS C BEIIECTBAMH.

Hapsinty ¢ otim, copepxarenbnas XapaKTepuCTHKa Leslell U 3a/1ad H3ydeHHs! IPeMeTa B
IpOrpamMme 1o XMMHH YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH PHOPHUTETAMH B
cucreMe cpeHero obmero oopasoBanus. CerojHs B MpenoiaBaHUH XAMUK B GOJIbIIEH CTEIeHH
OTHAETCS NPENOYTEHHE MPAKTHIECKOH KOMIIOHEHTE ColepKaHusi 00ydeHH s, OPHEHTHPOBAHHOM
Ha MOATOTOBKY BBINMYCKHHKa 00IIe00pa3oBaTeNbHON OpraHM3alyy, BIAJEIOMEro He HabopoM
3HAHMH, a (YHKUMOHANLHOM IPAMOTHOCTBIO, TO €CTh CMOCOOAMH M YMEHHSAMH AKTHBHOTO
TIOJTy4EHHUS 3HAHWH ¥ IPUMEHEHHUS] X B PEAIbHON XKH3HH ISl PELICHHUS IPAKTHYECKUX 3a71au.

B cBisu ¢ otum mpu wm3yyenmum npesvera «XuUMHS» JOMHHHDYIOIIEE 3HAYCHHE
IpUOOPETAIOT TAKKE 1IEJIM U 3a/1a4H, KaK:

ajlanTanys 00y4alomUXCs K yCIOBUAM TMHAMHYHO Pa3BUBAIOMIETOCS MHPA, (HOPMHPOBAHHE
MHTEJUICKTYalbHO PA3BUTOM JIMYHOCTH, TOTOBOH K C€aMOOOpa3OBAaHMIO, COTpYIHHYECTBY,
CaMOCTOSITCIILHOMY NPUHSATHIO IPAMOTHBIX PENICHHH B KOHKPETHBIX JKU3HEHHBIX CHTYAIHSX,
CBSI3aHHBIX C BEIIECTBAMH U MX [IPUMEHEHHEM;

(opmupoBanne y 0OydarOmHMXCs KIFOYEBBIX HABBIKOB (KIFOUEBBIX KOMIICTEHIHi ),
HMCIOIINX YHUBEPCAIbHOE 3HAYCHUE JUIS PA3INYHbIX BHIOB JEATEIbHOCTH: PELICHUs TpobieM,
TNOMCKA, aHamu3a U 00paboTkM HMH(POPMANMK, HEOOXOIMMBIX JUIS TPHOOPETEHHS OMBITA
ACATEIIbHOCTH, KOTOpasi 3aHUMAET BAXXHOE MECTO B MO3HAHUM XUMMH, a TAKXe JUIS OIEHKH C
MO3HUIHH KOJIOTHYECKOH Ge30NacHOCTH XapaKTepa BIHSIHUS BEIIECTB H XHUMHUECKHX TIPOLECCOB
Ha OpraHu3M 4ejI0BeKa M IPHPOIHYIO CPEY;

Pa3BUTHE IIO3HABATEIBLHBIX MHTEPECOB, HHTEIUIEKTYAIBHBIX W TBOPUYECKHX CIIOCOOHOCTEH
00y4aromuXxcsi: CIOCOOGHOCTH CaMOCTOATENHHO MPHOOPETAaTh HOBBIE 3HAHMS 110 XHMHH B
COOTBETCTBHH C KU3HCHHBIMH MOTPEOHOCTSIMH, HCIIOJIB30BATh COBPEMEHHbIE HH(OPMAIIHOHHBIE
TEXHOJIOTHH JIJISl IIOMCKA M aHalln3a y4eOHO! U HayYHO-MOMYJISPHOM HHPOPMAIHH XHMHUYECKOTO
COZIEpKaHHUSI,



q)OpMI/IpOBaHI/Ie " pa3sBUTHE Y OGy‘-IaIOHII/IXCH aCCOIMATUBHOTO U JIOTHYECKOT'O MBILIJICHUS,
Ha6J'IIO,HaTCJH>HOCTI/I, CO6paHHOCTI/I, AKKYpPaTHOCTH, KOTOPbIC 0cOo0EeHHO HCOGXOJII’IMLI, B
YaCTHOCTH, IIPU INTAHUPOBAHHUH U IIPOBEJICHUHN XUMHUYECKOTO IKCIICPUMCEHTA,

BOCIIHTaHHE y 00ydaromumxcs yOex IEHHOCTH B TYMaHHCTHYECKOM HAIPABIEHHOCTH XHMHUH,
e€ BaKHOM PO B pENICHWH TIIOOATBHBIX MPOOJIEM pPalMOHAIBHOTO MPHPOJONONIB30BAHHS,
MOTIOJHEHUSI YHEPreTUYECKUX PECYPCOB M COXPAHEHUS MPHUPOJHOTO PABHOBECHS, OCO3HAHMS
HEOOXOAMMOCTH GEPEKHOTO OTHOIIEHH)S K IIPHPOJIE U CBOEMY 30POBBIO, @ TAKKE IIPHOOPETEHHUS
OIBITA HCIOJIB30BAHMUS MOJIYYCHHBIX 3HAHUM JIJIsl NIPUHATHS I'PAMOTHBIX PELICHHMN B CHTYaIHsX,
CBSI3aHHBIX C XUMHYECKHMH SBJICHUSIMHU.

B yuebHoM miane cpennero obmero o6pasoBaHus IpeaMer «XUMHS» Ga30BOrO YpPOBHS
BXOJIUT B COCTaB MpeAMETHOM 0071acTH «ECTECTBEHHO-HAYYHBIE IPEJMETHI».

O61mee yncno vacoB, OTBEAEHHBIX [UIsl U3YUYCHHS XMMHUH, HA GA30BOM YPOBHE CPEIHErO
obmero o6pazosanus, coctapser 68 yacos: B 10 kiacce — 34 yaca (1 yac B Heziemo), B 11 kinacce
— 34 yaca (1 4ac B HeeIIO).

COJEP)KAHUE
10 KJIACC

OPIAHHUYECKASA XUMUSA
Teopernueckne 0CHOBBI OPraHUYECKOH XHMHUH

Ilpenmer opranuyecKod XHMHH: €& BO3HHKHOBEHHE, pasBHTHE M 3HAYEHHE
B MOJIyYCHHH HOBBIX BEMIECTB U MAaTepHANOB. TeOpHs CTPOEHHs OPraHUMECKAX COeAUHEHMH A.
M. Bytneposa, €€ ocHoBHble monoxeHHs. CTPyKTypHble (GOPMyJIBI OPraHMYECKHX BEIECTB.
l'omonorusi, usomepus. XuMudeckas CBA3b B OPraHMYECKHX COEIMHEHHSX — OJMHAPHHIE W
KpaTHBIE CBSI3H.

IIpencrasnenne o knaccupuKamu OpraHadeckux BemecTs. HoMeHKIaTypa opraHH4ecKux
COeIUHEeHHH (CCTeMaTHIeCKas) U TPHBHAILHBIE HA3BaHUs BAXKHEHIIHX IIpe/ICTaBUTENEH KIaccoB
OpraHHYECKHX BEIIECTB.

JKCIIEPUMEHTAILHbIC METO/IbI W3YYCHHMs BEIIECTB ¥ UX MPEBPAIICHHH: 03HAKOMJICHHE C
obpasiamMy OpraHAYEeCKUX BEIIECTB M MATEPHATAMH HA MX OCHOBE, MOJETHPOBAHHE MOJIEKYII
OpPraHWYeCKHX BEUIECTB, HAOMIONEHHE H ONHCAaHHE [EMOHCTPAMOHHBIX OMBITOB IO
NPEBPAIICHAIO OPraHAYECKHX BEWIECTB IIPY HarpeBaHuH (IUIaBIeHKe, OOYTIIIBAHHE H TOPEHHE).

YraeBoxopoani

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHUM pAan. Meran u 3TaH — IIpOCTCi;II.[II/Ie
IPpEACTAaBUTCIIH AJIKAHOB: (bnanqecme Y XMMHYECKHUE CBOMCTBA (peaxmm 3aMCIICHHUS U ropemm),
HaXO0XICHHUE B IIPUPOJIEC, NOJIyYCHHUE U IPUMECHEHHUE.

AJIKeHBL: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH PSA. DTHIIEH ¥ NPOMAJIEH — IpocTeipe
NPE/ICTABUTENN AIKEHOB: (HU3MYECKHE M XHMMHYECKHE CBOMCTBA (PeaKiuWd TWIpHPOBAHHS,
raJloreHUPOBAHUA, THAPATALMH, OKUCJICHHS H NOIMMEPHU3ALHH), IIOTyYEHHE U IPUMEHEHHE.

Anxanuensl: Oyramuen-1,3 u MerunOyramuen-1,3: cTpoeHue, BakHeHIIHE XUMHYECKHE
cBoicTBa (peakuus noyumepusanun). [lomyueHne CHHTETHYECKOTO KaydyKa H PE3HHEL.



ANKWHBI: COCTaB W OCOOEHHOCTH CTPOEHHS, T'OMOJIOTHYECCKHI pan. Aueruinen -
IIpOCTCfIIIIPIﬁ MpEACTAaBUTEIIL AJIKHHOB: COCTaB, CTPOCHHUE, (bnanecxne M XMMHUYECKHE CBOMCTBA
(peaKI.IPIPI THAPHUPOBAHUS, TAJIOTCHUPOBAHUA, THApaTalUH, I‘OpCHIrI}I), NOJIy4€HUEC U IIPUMCHCHHUE.

ApeHbl. BeHson: cocras, cTpoeHHe, (H3MUECKHE W XMMHYECKHE CBOMCTBA (peaKiuu
TajJlOTeHUPOBaHHS M HUTPOBAHHS), MOJy4YeHHE W HpuUMeHeHwe. Tonyon: cocmas, cmpoenue,
Qusuyeckue u xumuyeckue ceoticmea (Deakyuu 2an02eHUPOBANUS. U HUMPOBAHUS), NONYHEHUE U
npumenenue. TOKCHIHOCTS ~ apeHOB. ['eHeTHYeckas CBA3b MEXIy  YIJIEBOJOPOIAMH,
NPHHAJUICKAMNAMH K Pa3IAYHbIM KIIaccaM.

IIpuposbie HCTOUHMKY YryieBOAOPOAOB. IIpHPOAHBIA ra3 U MOMyTHEIE He(TAHbIE rasbL.
Heds u e€ npoucxoxnenne. CiocoGs! nepepaGoTKu HedyTH: TIeperoHKa, KPEKHHT (TepMuUeCKuid,
KaTanuTH4Yeckui), mupomus. IlpomykTel mnepepaGotkd HedTH, WX NpHMEHEHHE B
IIPOMBILIICHHOCTH ¥ B ObITy. KaMeHHBIH yroib M IPOAYKTHI €ro nepepaGoTKH.

OKCIIEPUMEHTAIbHbIE METO/IbI W3YYeHHs BEIIECTB W HX MpPEBPANICHMi: 03HAKOMIICHHE ¢
obpa3suaMu IIacTMace, KaydyKoB H pe3sHHbI, Koyutekuun «Hedts» u «YToms», MoxenmpoBanue
MOJIKYJI YIJIeBOJOPOZOB H TalOre€HONpPOM3BONHBIX, IIPOBEJEHME IPAKTHIECKON paGoThI:
NOJTyYSHHE YTHJIEHA U U3YYEHHE €Tr0 CBOUCTB.

PacuérHble 3a1a4m.

BbducieHrMss 10 ypaBHEHHMIO XHMHYECKOH peakimu (Macchl, 0o0bEMa, KOIMYECTBA
HCXOJIHOI'0 BEIECTBA HJIA MPOAYKTA PEAKI|H 110 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 HCXOJHBIX BEIECTB WIH IPOLYKTOB PEAKIIHUH).

Knc.rlopo.uconepmamne OPraHuveCKHue COCANHECHU S

IIpenenbHble OAHOATOMHBIE CHHPTHL METaHON W JTaHON: CTPOEHHE, (H3HYECKHE U
XMMHYECKHE CBOKCTBA (PEaKiMd C aKTHBHBIMHM METAJUIAMH, TJION€HOBOJOPOJaMH, TOPEHHE),
npuMeHeHue. BoopoHbIe CBA3H MEX/Iy MOJIEKyJiaMi CIUpTOB. JeliCTBHE METaHOIa U STAHONIA
Ha OpraHu3M YeJioBeKa.

MHoroaroMubie CHUpTHL OTHICHITHKONb W INIMUEPHH: CTPOCHHE, (H3HUECKHE U
XMMHYECKHE CBOMCTBA (B3aMMO/EHCTBHE CO MENOYHBIMH METAILIAMH, KAYECTBEHHAs PeaKius Ha
MHOTOAaTOMHBIC CIHPTHI). JleiicTBHE Ha OpraHuM3M 4YenoBeKka. [IpUMeHEHHE TIHMIEpHHA H
STHJICHTJTMKOJIA.

DeHoII: CTPOEHHE MOJIEKYJTBI, (PH3MIECKHE M XUMUUECKHE CBOHCTBa. ToKcHYHOCTS deHoa.
ITpumenenne penona.

Anbnerusipl ¥ kemonsvl. DOpMaNbIErHI, aueTAILIETHI: CTPOCHHE, (H3WYECKHe WU
XHUMHYCCKHE CBOMCTBA (PEaKkiM OKHCJIEHHS W BOCCTAHOBIICHHS, KA4YECTBEHHBIC PEAKIUH),
IOJIyYeHHE ¥ IPUMEHEHHE.

OnmHOOCHOBHBIE TIpeeNbHbIe KapOOHOBBIE KHCIOTH. MypaBbuHAsS 1 YKCyCHasi KHUCJIOTHI:
CTpoeHuMe, pu3uYECKHe ¥ XMMHYECKUe CBOMCTBa (CBOMCTBa, 06mIHMe s Ki1acca KHCIIOT, peakuus
sTepuHKaNUK), NONydeHHe M NpuMeHeHHe. CTeapHHOBas ¥ OJEHHOBAS KHCIOTHI KAk
IPE/ICTABUTENH BBICIIMX KapOOHOBBIX KUCIOT. MbUIa KaK COJIM BBICHIHX KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE JICHCTBHE.



Cnoxubie 3(pupbl Kak MPOM3BOAHBIE KAPGOHOBHIX KHCIOT. [WAPONHM3 CIOXKHBEIX H)HPOB.
JKupst. l'aaponus sxupos. [Ipumenerne sxupoB. Bronornyeckas poss KUpOB.

YraeBoas!: cocTas, Kiaccu(puKalys yrieBonoB (MOHO-, d- U moTucaxapuspl). ['mokosa —
IPOCTEHIINH MOHOCAXapu/l: OCOOCHHOCTH CTPOEHHS MOJIEKYJIbI, (PHU3MUECKHE H XUMHYECKHE
CBOHCTBa (B3aumozeHcTBHE ¢ THApokcuoM Memu(II), OKuCIeHre aMMHAYHEIM PACTBOPOM OKCHA
cepeOpa(l), BoccraHOBiNeHHE, GPOXKEHHE IIOKO3bI), HAXOXIECHHE B NPHUPOJE, NPUMEHEHHE,
Guonormyeckas ponb. PorocuHTe3. OPyKTO3a KAK H30MEP TIIFOKO3HL.

Kpaxman u nemmonosa kak NpHpojHbie NoJmMepbl. CTPOEHHE KpaxMala ¥ LeJUTION03bL.
Du3uYecKue U XUMUIECKUE CBOKCTBA Kpaxmaa (THAPONIH3, KAYeCTBEHHAS PEaKIUs C HOLOM).

OKCIIEPUMEHTATLHBIE METO/bI M3YYCHHs BEINECTB M WX NPEBDAINEHHH: IPOBEJEHHE,
HalIlO/ICHHE ¥ ONKMCAHWE JIEMOHCTPAIMOHHBIX ONbITOB: TOPEHHE CIHPTOB, KAYECTBEHHBIE
peaKiMyd OIHOATOMHBIX CHHUPTOB (OKMCIeHHE dTaHoma okcuaom Menu(Il)), MHOroaToMHBIX
CIHPTOB (B3aMMOJEHCTBME riuNepuHa ¢ THApokcHaoM wmemu(ll)), anpaerumoB (OKHcIEHHE
aMMHAYHBIM pacTBOpoM okcuzia cepebpa(l) u ruapoxcunom memu(1l), B3anmozelicTre Kpaxmasa
C MOZIOM), IPOBEICHUE MPAKTHYECKOH PaGOTHI: CBOMCTBA PacTBOpPa YKCYCHOM KHUCIIOTHL

PacuérHble 3a/1aun.

Bouncienns 1o ypaBHEHHIO XHMHYECKOM peakiuu (Macchl, 00BEMa, KOIMYECTBA
HCXOJIHOT'O BEIECCTBA MK MPOAYKTA PEAKI|H 110 H3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO
U3 HCXOJHBIX BEIIECTB HIIH IIPOAYKTOB PEAKIIHH).

A30Tconep>1camne OPra’HuvdcCKueC COCAUHCHHUS.

AMMHOKHCIIOTHI Kak aM(pOTepHBIE OpraHudecKue coequHeHus. Ou3ndecKue ¥ XUMHYECKHE
CBOMCTBA aMHMHOKHCIOT (Ha HpUMepe IJIMIHMHA). BHoNormyeckoe 3HAYEHHE AMHHOKHCIIOT.
IlenTuasl.

Benku xak npupozHbie BBHICOKOMOJEKYIAPHBIE COeAUHEHHs. [lepBHMuHAs, BTOpHYHASA W
TPETHYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBA O€NKOB: THAPOJHM3, JEHATYpAIHs,
Ka4ueCTBECHHBIC PEaKIK Ha OeNKH.

OKCIIEPUMEHTAIBHBIE METONbI M3YYEHHs BELIECTB M MX IPEBPAINCHHM: HAGIIOICHHE U
OIMCAHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypamnus OeNKOB NpH HArPEBAHUM, I[BETHHIE
peakuuu 6eNKoB,

BBICOKOMOJIeKleﬂprle COCAMHCHHUSA

OCHOBHBIE MOHATHS XHMHH BBICOKOMOJEKYJSPHBIX COEIMHEHMH: MOHOMEp, IOIHMED,
CTPYKTYpHOE 3B€HO, CTENeHb IOIMMEPH3ALMH, CPEIHss MOJIEKY/spHas Macca. OCHOBHBIE
METO/IbI CHHTE3a BEICOKOMOJIEKYISPHBIX COCIUHEHHI — OJIMMEPHU3aLHs B TOTUKOHACHCALIHS.

OKCIIEPUMEHTAJILHBIE METOJIBI U3YYEHUS BEIIECTB M HMX IPEBPALICHUN: 03HAKOMIICHHE C
06pa3ua1\m IPUPOJHBIX H HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIyKOB.

MexXnpeIMeTHBIE CBS3H.



Peaymsanus MeXIpeIMETHBIX CB3eH NPH W3y4eHHH OPraHHYecKod xumuu B 10 Kiacce
OCYIIECTBIIACTCS Yepe3 HCIOB30BAHME KAaK OOIMX eCTeCTBEHHO-HAYyYHBIX TNOHSATHH, Tak H
TOHSATHH, ABJIOIAKCA CHCTEMHBIMH JUTS OTAETBHBIX IPEMETOB ECTECTBEHHO-HAYIHOTO LUK,

O6mue €CTCCTBCHHO-HAYYHBIC IIOHATHSA: SBJICHUE, Hay‘ﬂ-lblfl q)ax'r, THIIOTE3a, 3aKOH,
TCOpHUs, aHajiu3, CHHTE3, KJIaCCHll)I/IKaHHﬂ, NEPHOTUYHOCTD, H&GJ’IIOI[CHI/IC, H3MEPCHHC,
IKCIIEPUMECHT, MOJCIIMPOBAHHE.

Ousnka: MaTepus, SHEPrus, Macca, aToM, dJICKTPOH, MOJIEKYJIa, JHEPreTUYECKH YPOBCHB,
BEMOIECTBO, TEJIO, OﬁLéM, arperaTHoe COCTOSIHUE BEIIEeCTBA, (I)PI3H‘{CCKI/IC BCJIMYUHBI U €IUHUILIBI UX
HU3MEPCHHUS.

buonorus: knerka, opranmsm, Guocdepa, OGMEH BemecTB B OpraHu3Me, ¢dorocunTeE3,
OHOJIOrHYECKU aKTHBHBIE BemeCTBa (GeNKH, YIieBO/IbI, XHUpbI, HEPMEHTbI).

Feorpaq)nx: MHHEpaAJIbl, TOPHBIC MTOPOJIBI, IIOJE€3HBIE HCKOIIAEMBIE, TOILTIUBO, PECYPCHI.

TexHonorus: nuInesse OPOAYKTBI, OCHOBBI PAllHOHAJIBHOI'O IMUTAHUS, MOIOIIHE CpeacrTna,
JICKapCTBCHHBIC 1 KOCMETHYECKUEC IIPEIapaThl, MaTEpHaibl U3 HCKYCCTBCHHBIX MU CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIASI 1 HEOPTAHUYECKASI XUMUS
Teopernueckue 0CHOBBI XHMHH

Xumugeckuit 3meMeHT. AToM. SIIpo aroMa, HM30TOMBL OnexTpoHHas 0060J109Ka.
OHepreTHYecKne ypOBHH, NOMYPOBHH. ATOMHEIE OpOUTAH, S-, p-, d- d1eMenTsL. Oco6eHHOCTH
PacTIpe/IENICHUs ICKTPOHOB [0 OPOHMTANISIM B aTOMax SI€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
OneKTpoHHAs KOH(PUTypalLUs aTOMOB.

Hepuonuyecknii 3akon u IlepHommueckas CHCTeMa XHMHYECKHX 5€MeHTOB [l
U. Menzeneesa. CpaA3p NEpHOAMYECKOro 3aKOHA W IlepHOIMYECKOM CHCTEMBI XMMHYECKHX
anementoB JI. 1. Menzeneea ¢ COBpeMEHHOM TEOPHEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MCHEHHUS CBOMCTB XUMMYECKHUX JJIEMEHTOB H 00pa3yeMbIX HMH MPOCTHIX M CJIOMKHEIX BELIECTB
IO rpynmaM U neprojaM. 3HaueHue NEpHOMYECKOr0 3aKOHA B PA3BHTHH HAYKH.

Ctpoenne BemectBa. XUMHYECKas CBA3b. BHIBI XHMHYECKOHW CBS3M (xoBaneHTHas
HENOJIIpHAas M MOJIIPHAs, MOHHAs, MeTauidyeckas). MexaHu3Mbl 00pa30BaHMsi KOBAJICHTHOM
XHMHYECKOH CBsi3H (OOMEHHBIH M JOHOPHO-aKIENTOPHBIH). Bomopoanas cBs3s. BaieHTHOCTS.
ONeKTPOOTpHIIATENEHOCTE. CTeneHb OKHC/IeH s, MOHBI: KATHOHBI M AHHOHBL.

BemecrBa MOJIeKyIIpHOTO H HEMOJIEKYJISAPHOIO CTPOCHHS. 3aKOH IOCTOSHCTBA COCTABa
BemecTBa. THUNbl KpPHCTAUIMYECKHMX pEIETOK. 3aBHCHMOCTh CBOMCTBA BEIIECTB OT THIA
KPHCTAUTMYECKON PEIIETKH.

[TonsTue o JUCIICPCHBIX CHCTEMax. HctuaHBIE H KOJUIOMZIHBIC PACTBOPHI. MaccoBas H0JIA
BCIICCTBA B pacTBOPE.

Knaccupukanus Heopranudeckux coeuHenuii. HoMeHKaTypa HeOpraHu4ecKux BemecTs.
I'eneTn4eckas CBsi3b HEOPraHMYECKUX BEIECTB, IPHHAUIEHKAIIMX K PA3IMUHBIM KIIACCaM.



Xumuaeckas peakius. Kiaccupukamms XMMHYeCKHX peaknmii B HEOpPraHWYEeCKOH M
OpraHW9YeCKOH XHMHH. 3aKOH COXPaHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHHS M IIPEBPAIICHHAs
9HEPI'MHM IIPH XUMHYECKUX PEaKIHsiX.

Ckopocth peakuuu, €€ 3aBHCHMOCTh OT DasiMYHBIX (akTopoB. OGpaTHMBIE peaKium.
Xumudeckoe paBHOBeche. DaKkTOphI, BIHSIONME HA COCTOSIHHE XWMHUECKOTO PABHOBECHS.
ITpuamun Jle [atense.

:‘)JICKTPOJII/ITPI‘ICCKaﬂ mucconuanus. CHibHBIE W ciiabbie AJICKTPOJINTHI. Cpena BOJIHBIX
PacTBOPOB BCILIECTB: KHUCJIasd, Heﬁ'[‘paJ‘IbHaﬂ, meJIo4yHas.

OKHCTHTETBHO-BOCCTAHOBHTEIHHBIE peaknuu.

OKCICPUMEHTAIbHbIE METOJB! M3YYEHHS BEIIECTB M HMX [PEBDAIICHWH: NEMOHCTpALWS
Tabmun «Ileprnonmyeckas cucrema Xxummdeckux snementoB J|. Y. Menneneema», w3yuenue
MOZIEJICAKPUCTAIUINIECKUX PEINETOK, HAO IO ICHUEH OIIKUCaHUE JIEMOHCTPAIHOHHBIX "
nabOPaTOPHBIX ONBITOB (Pa3NoXKEHHE IIEPOKCHIA BOJAOPOAA B NPHCYTCTBHH KaTaju3aropa,
ONpEeJENICHAe CPE/Ibl PACTBOPOB BELIECTB C IOMOIIBIO YHHBEPCAJIHHOIO MHIMKATOPA, PEAKIHH
HOHHOTO OOMEHa), MPOBEJEHHE MPaKTHYECKOH paGoThl «BimsHue pasnuuHbIX (DakTOpOB Ha
CKOPOCTh XMMHYECKOH peaKkiumy.

PacuétHple 3a1auu.

Pacuérer o YPaBHCHUAM XUMHYECKHUX peaxunﬁ, B TOM YHCJIC TCPMOXHUMHUYECKHE paCHéTBI,
pacqé'm C HCIIOJIb30BAHUEM ITOHATHS «MAaCcCOBast HOJIsl BEIIECTBAY.

Heoprannueckas xumus

Hemeramiel. ITonoxenne HemetawioB B [lepruoaudeckoii cucTeMe XHMHUYECKHX 21EMEHTOB
H. Y. MenneneeBa u 0COOEHHOCTH CTPOEHHS aToMoB. MH3HYECKHE CBOMCTBA HEMETAJUIOB.
AJIOTPOIHS HEMETAJUIOB (Ha IIpEMEpe KHCIOopoJa, cepbl, Gocdopa u yriepona).

XuMHYeCKHEe CBOHCTBA BaXHEHIIMX HEMETAUIOB (TAOreHOB, Cephl, a30Ta, (ocdopa,
Yriepoza ¥ KpeMHHUsI) ¥ UX COEAMHEHHH (OKCHIIOB, KHCIOPOACOAEPKAIIMX KUCIIOT, BOXOPOIHBIX
COCTUHEHUIA).

HpPIMeHCHHe BOXXHEHIIHUX HEMETAJIOB M MX COECIUHECHHH.

Meramist. Tlonoxenne metamioB B IlepHonudeckoi cucTeMe XMMHUECKHX 3lIeMeHTOB [l
Y. Menpeneea. OcoGeHHOCTH CTPOEHHS SJIEKTPOHHBIX 060J0YEK aTOMOB MeTaioB. O6miHe
(usnyeckue cBokictBa MeTamwioB. CIUIaBBI META/LIOB. DIEKTPOXHMHYECKHH DI HanpsHKSHUH
METaJUIOB.

XuMHA4eCKHEe CBOMCTBA BaKHEMINMX METAUIOB (HATPHUi, KM, Kaibouii, MarHui,
IOMUHMMN, IIHHK, XPOM, JKEJIe30, MEJIb) ¥ X COCIMHEHHIA.

O61mwe criocoGbl nosyuyenns MeTawioB. IIpuMeHeHrHe METAIOB B GBITY H TEXHHUKE.
OKCIIEPUMEHTAILHBIC METONbI H3Y4CHHMs BEWICCTB M WX NpPEBPAIICHWH: H3ydeHHe

KoJUTeKIuy «MeTajuibl 1 CriaBeD», 06pasiioB HEMETAILIOB, PELIEHHE IKCTIEPHMEHTABHBIX 33,124,
HaOIOZieHHe M ONMCAaHHME JEMOHCTPALMOHHBIX M J1aGOpPATOPHBIX OMBITOB (B3aUMOEHCTBHE




THAPOKCH/IA AIIOMHHHUS C PaCTBOPAMH KHCJIOT M IIENOYei, KaYeCTBEHHBIE PEaKIHH Ha KATHOHBI
METaJLJIOB).

Pacuérnpie 3a1aumn.

Pacué€rhl Macchl BemecTBa MM 0GhEMA ra30B 110 H3BECTHOMY KOJMUECTBY BEIIECTBA, MAcCe
HIIH 00BEMY OZIHOTO 3 y4acTBYIOIIHX B PEAKIIUA BEIIECTB, PACYETH MAacCh (00BEMa, KONMYeCTRa
BEIIECTBA) MIPOJYKTOB PEAKIWH, €CITH OJJHO U3 BEIECTB HMEET TIPHMECH.

XuUMHS H XKU3Hb

Posb xamum B obecriedeHun 5KONIOrHYeCcKOl, SHEPreTHUECKOH U THIEeBOH 6e3omacHocTH,
Pa3BUTHH MeIUIMHEL [IoHATHE O HAYYHBIX METO/IaX MO3HAHKS BEIECTB ¥ XUMHUYECKIX peaxiuii.

Hpe;.[craBneHna 00 o0mmux HayYHBIX IPHHIHUIIAX IPOMBIIJIEHHOTO NOJIYyYEHHS BAXXHEHIITHX
BCIICCTB.

YenoBek B MHpe BEIIECTB W MAaTEPHANOB: BAKHEHIIME CTPOMTENbHBIE MaTepHab,
KOHCTPYKIHOHHBIC MaTepHallbl, KPackH, CTEKJIO, KEPaMHKa, MaTephasbl U 3JICKTPOHHKH,
HaHOMAaTepHaJlbl, OPraHUYECKHE ¥ MUHEPAIbHbIE YI00PEHHS.

XuMHS U 30pOBBE YENIOBEKA: NIpaBHjIa MCIOJIb30BAaHMS JIEKAPCTBEHHBIX IIPENapaTos,
IpaBuia 6e3omacHoro HCIIOJIb30BaAHHUS IpernapaToB OBITOBOM XUMHH
B ITIOBCEIHEBHOM >KU3HH.

MexmpeaMeTHBIE CBSI3H.

Peaymsanus MexTpeIMETHBIX CBs3eil IPH H3ydeHuH o6ImIel ¥ HeopraHHIecKor Xumum B 11
Kj1acce OCYIIECTBIIACTCS Yepe3 UCIOIb30BaHHE KaK OOIUX eCTeCTBeHHO-HAYYHbIX MOHATHH, TaK
¥ TOHATHH, SBIAIONMXCSA CHCTEMHBIMH Ul OTJAEIBHBIX NPEAMETOB E€CTECTBEHHO-HAYIHOTO
LHUKJIa.

OGmue ecTecTBeHHO-HAYYHbIE TIOHATHS: HAYYHBIA (aKT, THMOTE3a, 3AKOH, TEOPHS, AHATH3,
CHHTE3, KiacCH(puKalms, NEepHOAMYHOCTh, HAGIIONEHHE, DKCIEPHMEHT, MOJIEJTUPOBAHHE,
U3MEpEeHHeE, SIBIICHHUE.

DuspKa: MaTepus, SHEPTHs, Macca, aToM, 3JIEKTPOH, NMPOTOH, HEHTPOH, WOH, M30TOM,
PaZlMOaKTUBHOCTh, MOJIEKYJIa, YHEPreTHIECKHH ypOBEHb, BEIIECTBO, TEJNO, 0OBEM, arperaTHoe
COCTOSIHHE BEIECTBa, pU3MIECKUE BETMIMHB! H €MHHULIBI KX H3MEPEHHUS, CKOPOCTb.

buonorusi: kierka, opraHm3M, SKOCHCTeMa, Guocdepa, Makpo- H MHKPO3JIEMEHTHIL,
BHUTaMHHBI, OOMEH BEIIECTB B OpraHu3Me.

I'eorpacusi: MEHEpaBI, rOpHBIE OPOJIEL, TOJIE3HBIE HCKOMIAEMBIE, TOTLTHBO, PECYPCEL.

TexHomorus: xumuueckas IPOMBIIICHHOCTH, METAJLUTYPI'sl, IPOU3BOACTBO CTPOHUTECIIBHBIX
MaT€puajioB, CEJIBCKOXO03SUCTBEHHOE IIPOHU3BOJACTBO, nmumeBas IIPOMBINLICHHOCTD,
(bapMaueBanecxaﬂ ITPOMBIIIIJICHHOCTBD, IIPOU3BOJACTBO KOCMETHYCCKHUX mmpenaparos,
IIPpOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHalioB, JJICKTPOHHAA IIPOMBINIJICHHOCTD,
HAaHOTCXHOJIOTHH.



IUIAHUPYEMBIE PE3VJIbBTATBI OCBOEHUSI TIPOIPAMMBI [0 XUMHWU HA
BA30BOM YPOBHE CPEJHET' O OBILEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranasnusaer TpeGOBaHHS K pe3yJibTaTaM OCBOGHHS OOYYAOLIAMKCS
POTrpaMM CpeiHero 00IIero 00pa3oBaHus (IMYHOCTHBIM, METAIPEIMETHBIM H TPEIMETHBIM).
Hay4no-merouueckodf ocHOBOM Juisi pa3spabOTKHM IUIAHMPYEMBIX PE3yJbTATOB OCBOCHHS
IPOrpamMM CpeiHero obmuero 06pa3oBaHUs ABJIAETCSH CHCTEMHO-IESTENLHOCTHBIN TTOIXO/,

B cooTBeTCTBAM C CHCTEMHO-IESTENHHOCTHBIM MOIXOJOM B CTPYKTYpPE JIHIHOCTHBIX
PE3yNbTaTOB OCBOCHHS IIpe/iMeTa « XMMHUsD Ha yPOBHE CpeIHEro 00IEero 06pa3oBaHus BhIIEIeHb]
CJIEYIOIHE COCTABJISIOIINE:

OCO3HaHWE OOYYAIOIUMHCSH POCCHICKON TPajkJaHCKOH MIEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOTIPE/IE/ICHHUIO;

HaJIM4neC MOTHUBAIIUU K o6yqumo;

L[EJICHANPABJICHHOE Pa3sBUTHE BHYTPEHHHUX YOEXKICHHH JMYHOCTH HA OCHOBE KJFOUEBBIX
HEHHOCTEH U HCTOPUYECKUX TpaIHLiuii 6a30BOM HAYKM XUMMUK;

TOTOBHOCTh M CIIOCOOHOCTH OOYHYAIOIMMXCSI PYKOBOJICTBOBATHCS B CBOEH AEATEIHHOCTH
IEHHOCTHO-CMBICTIOBBIMH ~ YCTAHOBKAMH, TNPUCYIIAMM LEJIOCTHOH CHCTEME XHMHYECKOTO
oOpa3oBaHus;

HaJIMYHE IIPaBOCO3HAHHUS DKOJOTMYECKOH KYJIBTYpbl U CIIOCOOHOCTH CTaBHTH nejam u
CTPOUTH XU3HCHHBIC ITJIaHBI.

JInuHOCTHBIE Pe3yibTaThl OCBOCHUS IPpEeaAMETa «XHAMHAS» JOCTUTAKOTCS B €IUHCTBE y‘{e6HOX71
U BOCIIUTATEJIBHOU JESATEILHOCTH B COOTBETCTBHUH C FYMaHHuCTHYCCKHUMH, COLMOKYJIbTYPHBIMH,
AYXOBHO-HPABCTBCHHBIMH IEHHOCTAMHU U HJicajIaMu pOCCHﬁCKOl"O FpaXXIaHCKOro 06HICCTBa,
IIPUHATBEIMA B O6IIICCTBC HOpMaMH H IIpaBHJIaMH IIOBEICHMUSI, CHOCO6CTBYK)IIII/IMI/I mponeccam
CaMOIIO3HaHUsA, CaMOPAa3BUTHs U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH 06yqa10umxcs1.

JIngHOCTHBIE pPE3yNbTaTBl OCBOCHHS NpeaMeTa «XHMHs» OTPaXKaoT chOPMHPOBAHHOCT
OIbITa IO3HABATEILHOM U NIPAKTHYECKOH NESATENBHOCTH 00y arOMIMXCs [T0 PeATM3AIMHU TPHHSTHIX
B 00IIECTBE IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOro BOCHHTAHMS:

OCO3HaHHUsA OGY‘IEIIOUII/IMPICSI CBOHUX KOHCTUTYLIHOHHBIX IIPpaB U 06ﬂ3aHHOCTCﬁ, YBAXCHUS K
3aKOHY Y IIPaBOMOPAIKY,

NpEe/ICTABJICHUS O COHHAJIBHBIX HOPMax H IIpaBHJIaX MEXIUYHOCTHBIX OTHOIIEHHH B
KOJUJICKTHUBE,

T'OTOBHOCTHA K COBMECTHOM TBOp‘leCKOﬁ JACATCIIbHOCTH IIPHA CO3JaHUH yqe6H51x ITPOCKTOB,
peIICHHUH y‘-IC6HbIX " MMO3HAaBATCJIBHBIX 3a/1a4, BBIITOJIHEHUU XUMHYECCKUX SKCIICPUMCHTOB,



CHOCOOHOCTH IMOHUMATh U IpHHUMATb MOTHUBBI, HAMEPEHUS, JIOTHKY W apryMeHThI JPYyIrux
IIPpH aHAJIU3€ Pa3JIMYHbIX BUIOB yqe6H0ﬁ JACATCIIBHOCTH,

2) IATPHOTHYECKOT0 BOCIIMTAHHSA:

LEHHOCTHOIO OTHOIUCHHS K MCTOPHMYECKOMY W HAyYHOMY HACIEIHUIO0 OTEYECTBEHHOM
XUMHH;

YBaXCHHUSI K IIPOMECCY TBOpYECTBA B obnactu TCOpHH W TNPAKTUYECKOro IIPUMEHEHHUS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTHIXKCHHS HAYKHU €CTh Pe3yibTaTr AIIMTEIBHBIX HaGJIIOIIeHI/Iﬁ,
KPOIIOTJIMBBIX SKCIIEPUMEHTAJIBHBIX ITIOMCKOB, IIOCTOSIHHOT'O Tpyaa y‘-IéHI)IX U IIPaKTUKOB,

MHTCpECA M TMO3HABATENIBHBIX MOTHBOB B TONYYCHHH W MOCIEAYIOIMEM AaHAIH3E
MH(OPMAIIMH O TIEPEIOBBIX JOCTHXEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIHTAHHS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEICHHS;

CIIOCOOHOCTH ~ OLICHMBAaTh CHTYalliH, CBS3aHHbIE C XHMHYECKHMH SBJICHHSMH,
M TPUHUMATh OCO3HAHHBIC PEINCHHs, OPHEHTHPYACh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI H

IEHHOCTH,

F'OTOBHOCTH OILICHUBATh CBOE IIOBEACHUE H IMOCTYIIKH CBOHUX TOBapI/I[I.[eﬁ C MO3UIUM
HPaBCTBCHHBIX U MMPABOBBIX HOPM H OCO3HAHUE IOCIECTBUU ITHX MOCTYIIKOB,

4) popmupoBaHUs KyJIbTYPBI 310POBbS:

IIOHMMaHUsl I[€HHOCTEH 30pOBOTO H 0e3omacHoro 06pa3a JKHU3HH, HCO6XOHI/IMOCTI/I
OTBETCTBCHHOI'O OTHOIIIECHHUS K CO6CTB€HHOMy d)HSPI‘leCKOMy H IICUXWYECKOMY 3JI0POBBIO;

COOJTIOCHHsT TIpaBHI Ge30MacHOr0 OOpAINeHHs ¢ BENIECTBAMH B OBITY, MOBCEIHEBHOIN
XKHM3HU M B TPYAOBOU JEATEIBHOCTH;

ITOHUMaHusl [EHHOCTH IIPaBHII WHIUBUAYAJIBHOTO Y KOJUIEKTHBHOTO 0€301acHOro
HOBCICHHS B CUTYalUAX, YTPOXKAIOIIHUX 3JIOPOBBIO U XKU3HHU JIIOLEH;

OCO3HAHWsl IOCNEICTBHM W HENpPHUSATHS BPEIHBIX NPHBBIYEK (YIOTPEOIECHUS alKOTOIs,
HApKOTUKOB, KypeHHs);

S) TpyaoBoro Bocnuranms:

KOMMYHHMKATUBHOH KOMIICTEHTHOCTH B y4eOHO-HCCIIEIOBATENBCKOM  NesSTeIbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPYECKON U JAPYTHX BHIAX JESTEIHHOCTH,

YCTQaHOBKM Ha AaKTHBHOE y4acTHE€ B PpEINCHHH MPAaKTUYECKHX 3a1ad  COIHMAIBLHOM
HANpaBJICHHOCTH (B paMKaX CBOETO KJiacca, MIKOJIbI);

HHTEpECa K NPAKTHYECKOMY H3YYCHHIO NMPO(EeccHil pasiMyHOro poaa, B TOM YHCIE Ha
OCHOBE IIPUMEHEHHMS IIPEIMETHBIX 3HAHUM 110 XUMHH,

YBaXXCHHUS K TPYAY, THOJAM TPy/la U pe3ysibTaTaM TPYAOBOM NeATeTEHOCTH,



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBH/TyaJIbHOM TPAEKTOPHHU 00pa3oBaHusi, Oymyiei
npodeccuu U pearusauu cOOCTBEHHBIX KU3HEHHBIX TUIAHOB C Y4€TOM JTHYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHHU, HHTEPECOB U MOTpeOHOCTE oOmecTna;

6) IKOJIOTHYECKOr0 BOCIIMTAHUS :

SKOJIOTHYECKH LE1eCO0OPa3HOro OTHOIIEHHS K MPUPOJIE, KaK HUCTOYHHMKY CYILIECTBOBAHMS
YKU3HM Ha 3eMiie;

TIOHUMaHHs [TI00ATBHOrO XapakTepa KOJOTHYECKHX NPOOIIeM, BIHSHHS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE NPUPOIHOM U COLUATTBHOU CpeIb;

OCO3HaHUs HCOGXOIH/IMOCTPI HUCTIOJIB30BAHUSI JOCTUIKECHUM XUMHUU IS peLIeHusA BOIIPOCOB
PanoOHaJIbHOI'O NPHUPOIOIIOIb30BAHNUA

aKTHBHOTO HETIPUSATHS NEHCTBUH, NPHHOCAIIMX BpPEI OKPYXKAIOWIEH MpHpPOIHON cpene,
YMEHHUSI [IPOTHO3MPOBATh HEOIATONPHSITHBIE SKOJOTHYECKHE MOCIEACTBHS TPEAIPHHAMAEMBIX
JIEACTBUM U NIPEOTBpAIATh UX;

HAJIMYAsL  PasBUTOTO 9IKOJIOTHYECKOrO MBILLICHHUS, SKOJOTHYECKOH KyIbTYphl, OMbITA
ACATCIBHOCTH ~ OKOJIOTHYECKOM  HANpaBJI€HHOCTH, YMEHHS pYKOBOJACTBOBATHCS MMM B
TI03HABATENLHOH, KOMMYHUKATHBHOH U CONMAIBHOM MPAKTHKE, CTIOCOGHOCTH W YMEHHS AKTHBHO
IIPOTUBOCTOSATH MIEOJIOTHH XeMohoOuu;

7) HEHHOCTH HAYYHOI0 NO3HAHHSA:

cpOpPMUPOBAHHOCTH ~ MHPOBO33DEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BHTHs HAyKH ¥ OOLIECTBEHHOM TIPAKTHKH;

NOHMMaHHS CICNM(UKA XMMAM KaK HAYKH, OCO3HAHHMS €€ poiM B (JOPMHUPOBAHHH
PalOHAJIBHOTO HAYYHOTO MBIIUICHHS], CO3/{HMH IEOCTHOTO TIPE/CTABIEHHS 00 OKPYKAMOIIeM
MHpEe KaK O E€IMHCTBE NPHPOJBI H YENOBEKAa, B NMO3HAHWH HPUPOJHBIX 3aKOHOMEPHOCTEH 1
PeIIeHHH IPOOIEM COXPaHEHHUS IPUPOIHOTO PABHOBECHS,

yOexIEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHH JUIS COBPEMEHHOW LMBHJIM3AIUUA: B €&
T'YMaHUCTHYECKOM HAlpaBJI€HHOCTH M Ba)XHOW POJIM B CO3JAHMH HOBOM 0azbl MarepuanbHOM
KYJIbTYpPBI, PEIICHHH TI00AIBHBIX MPOOJIEM YCTOWYMBOTO Pa3BHTHS YeJIOBEYECTBA — CHIPEBOM,
SHEPreTHYECKOW, MHINEBOH M HSKOJNOTHYECKOi 6e30macHOCTH, B Pa3sBUTHU MEIHUIMHEI,
00eCIeYeHUH YCIIOBHHN YCIIENIHOIO TPY/IA B 9KOJIOTHYECKH KOM(OPTHOM HM3HH KaXKJIOTO WIeHA
o01ecTna;

CCTECTBEHHO-HAYYHOH TIPAMOTHOCTH: MOHHMMAHUS CYI[HOCTH METOJOB IO3HAHUS,
HCIOJIb3yEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BaTh MOJIydacMble 3HAHHUS IS
aHanmu3a U OOBSCHEHMs SIBJCHHH OKPYXAIOIIEro MUpPa W TNPOMCXOMAIMX B HEM H3MEHEHH,
YMEHHS JIeNiaTh 000CHOBAHHbIE 3aKTIOYECHHS Ha OCHOBE HAYYHBIX (hAKTOB H MMEFOIIMXCS TAHHbIX
C LEJIBIO IOTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYCCKUE 3HAHMS JUISL PEIICHUS npo6neM
B pCAIbHBIX )KU3HCHHBIX CUTYallUsIX;

HHTEPECA K MMO3HAHUIO U UCCIIENOBATEILCKOM JACATCIIBHOCTH,



TOTOBHOCTH M CIIOCOOHOCTH K HEINpPEPhIBHOMY O00OpA30BaHMIO M CaMOOOPA30BAHHIO, K
AKTHBHOMY IIOJIy4YCHHIO HOBBIX 3HAaHHMH IO XHMHH B COOTBETCTBHHM C IKM3HEHHBIMH
nOTpeOHOCTSMHU;

MHTEpeca K OCOOCHHOCTSIM Tpy/ia B Pa3iIUUHbIX cepax mpodecCHOHATBHON AeSTeIbHOCTH.

MeTanpenmeTHue pe3yJibTaTbi:

Meranpesmernbie pe3ynbTaThl OCBOSHHs y4eGHOrO mpeamera «XuMus» Ha ypOBHE
cpeHero o0Imero oopa3oBaHms BKIKOYAKOT:

3HAQUUMBIE Ul (POPMHPOBAHHSA MHPOBO33PEHHS OOYUAOMIHXCS MEKIMCIIUTUTHHAPHBIE
(MexTpeIMeTHBIE) 00LIeHAYYHBIE TIOHATHS, OTPAKAIOIIAE [ETOCTHOCTD HAay4YHOM KapTHUHBI MHpa
U CenH(HKY METOJI0B [O3HAHMS, HCTIOJTb3YEMbIX B €CTECTBEHHBIX HAYKaX (MATEPHs, BEIIECTRO,
SHEprus, sBJICHHUE, NPONECC, CHCTeMa, HayYHbIH (aKT, NPUHIMII, IUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCTIE/I0BAHKE, HAOIIO/ICHUE, U3MEPEHHE, SKCIIEPUMEHT U IpyTHE);

YHUBEpCANbHBIC  y4eOHbIe  JeHCTBHS  (NO3HABaTeNbHBIE,  KOMMYHHKATHBHBIE,
peryiatuBHbie), obecneunBaionye  GOPMHpOBaHHE  (YHKIMOHANBHOM TPAMOTHOCTH ¥
COLMAJIbHOM KOMIIETCHIIUH 00yJaromuxcs;

CIIOCOOHOCTh  OOYYarOIMXCS  MCIOJB30BAaTH  OCBOEHHBIE MEKIMCIUITTHHAPHBIE,
MHUPOBO33DCHYCCKHE 3HAHUS M YHUBEPCAIbHBIC Y4eOHBIE JeHCTBHS B IO3HABATEILHOH W

couuaabHOM IMPpaKTHKE.

MeTaHpeHMCTHbIC PE3YJbTaTbl OTPaAXarOT OBJIAQJICHUE YHUBEPCAIIbHBIMU y‘le6HLIMI/I
TIO3HABaTCIbHBIMU, KOMMYHUKATUBHBIMU U PETyISITUBHBIMU JEHCTBUIMHU.

OsJ1aienne yHHBEPCAIbHBIME y4e0OHBIMH HO3HABATEILHBIMH I CTBHSIMH:
1) 6a3oBble JIorHYecKue aAelHcTBHA:

CaMOCTOATEIBHO  (POPMYJIMPOBATh W  AKTyalH3HPOBATh MPOOIEMY, BCECTOPOHHE €&
paccMaTpuBarTh;

ONpEAC/IATh LECJIH NCITEIIbHOCTH, 3aJaBas napaMeTpbl W KPHUTCPUM HX JOCTHIKCHUS,
COOTHOCHUTE PE3YJIbTAThI JACSITEIILHOCTH C IIOCTABJIEHHBIMA HCIIsSIMHU

HCIIOJIB30BAaTh I[IPpH OCBOCHHUH 3HAHUU HpI/IéMBI JIOTUYCCKOTO MBINUICHUSI — BBIACISATH
XapaKTepHbIC IIPU3HAKHA IIOHATHM U yCTaHaBlIiBaTb HX B3aWMMOCBS3b, MCIOJH30BaATh
COOTBETCTBYIOLIMEC ITOHATHUS JJIA 00BSICHEHHS OTJACIIBHBIX (l)aKTOB U SIBJICHUH;

BbIﬁI/IpaTb OCHOBaHHUS ¥ KPUTECPHUHU IS Knaccn(bnxaunn BCHIECTB U XUMHUYECKUX peaKHHﬁ;

YCTaHaBJIMBATh ITPUYMHHO-CJICICTBEHHEIE CBSI3U MCKIY U3Yy4aCMbIMU SIBJICHUSIMU

CTPOHUTDH JIOTUYCCKUE PACCYKACHUS (I/IH,Z[}’KTPIBHLIC, JACAYKTUBHBIC, 110 aHAJIOT I/II/I), BBIABJISITH

3aKOHOMEPHOCTH M IPOTHBOPEYHUS B PaCCMATPHBAEMBIX SIBIICHHSX, (JOPMYIHPOBATh BHIBOJGI
3aKJIOYCHHS,



NPUMCHATH B MPOLECCE TTO3HAHUS, UCIIOJb3yeMbIe B XUMHH CHMBOJIMYECKHE (3HAKOBBIE)
MOJIeNH, Ipe00pa3oBBIBATH MOJIETBHBIE TIPE/ICTABICHUS — XHMHYECKUH 3HAK (CHMBOJT) SJIEMEHTa,
XUMHYeCKas (Oopmysia, ypaBHEHHE XHMHYECKOH peakuMd — TIpH PpEmIeHHH y4eOHbIX
TI03HABATEJIBbHBIX U MPAKTHYECKHX 3a/1a4, IPUMEHATh HA3BaHHbIE MOJICIIbHBIE TIPEICTABICHHUS LIS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB H3yUaeMbIX BEIIECTB M XMMHYECKHUX PEAKIIMIA.

2) 6a3oBbI€e HCCTE0BATEILCKHE NelCTBHA:
BJIaZIETh OCHOBAMH METOJIOB HAYYHOIO IIO3HAHUS BEINECTB H XMMHYECKHX PEAKIIHIA;

(l)OpMyJ'[I/IPOBaTb oM W 3aJa4d  HCCICIOBAaHUSI, MCIOJB30BaTh IIOCTABJIEHHbBIE H
CaMOCTOSTECIIBHO C(bOpMy.TIHPOBaHHLIe BOIIPOCHI B KAYECTBEC MHCTPYMEHTA IO3HAHHA U OCHOBBI
JUIsL (bOpMI/IpOBaHPIH THUIIOTE3BI 11O MMPOBEPKE NMPABUIIbHOCTH BHICKA3bIBAEMBIX cymennﬁ;

BJIQJIETh HABBIKAMH CAMOCTOATEJILHOIO IIJIJAHMPOBAHUS ¥ IPOBEJACHHUS YUYEHHUYECKHX
OKCHEPHUMEHTOB, COBEPLICHCTBOBATh YMEHHs HAOIONATh 3a XOJIOM IPOIIECca, caMOCTOATEIHHO
IIPOrHO3UPOBATh €r0 pe3yjbTaT, (OpMYIHpPOBaTh OOOOIIEHHS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEIOBAHMS, COCTABIISATh OOOCHOBAHHBIN OTYET O MPOJIETaHHON
pabore;

npuoOpeTaTh ONBIT y4YEHHYECKOH HMCCIIE0BATENBCKOM M MPOEKTHOH JeSTeNbHOCTH,
NPOSIBJISITH  CIIOCOOHOCT W TOTOBHOCTh K CAMOCTOSITEIBHOMY IOHCKY METO/IOB pELICHHs
NPaKTHYECKHUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOOB MTO3HAHUS.

3) pabora ¢ undopmanmeii:

OpPHEHTHPOBATBECS B  PA3IMYHBIX HCTOYHMKAX HHQOpPMAIMH  (HAYYHO-TIOMYJIIpHAS
JUTEpaTypa XHMHYECKOTO COJEp)KaHMs, CIOpaBOYHble MOcoOMs, pecypchl MHTepHera),
aHAIM3UPOBATh MH(YOPMAIHIO Pa3TUYHBIX BUIOB U OPM NPEICTABICHHS, KDUTHYECKH OLICHHBATH
€€ I0CTOBEPHOCTH M HEIIPOTHBOPEUYHBOCT;

(GopmynvpoBaTh 3anmpockl M TPUMEHATH Pa3jHYHbIE METOJbI TPH TOWCKE H OTOOpE
uH(pOopMaIuK, He0OGXOMMUMOIM JUISI BBIIOIHEHHS y9eOHBIX 3a/1a4 ONPe/IeEHHOrO THMIA,

HpPIOﬁpCTaTb OIIBIT HCITOJIB30BaHHUSL HH(bOpMaI_II/IOHHO-KOMMYHHKaTHBHBIX TEXHOJIOTUH U
Pa3JIMYHBIX IMTOUCKOBBIX CUCTEM,

CaMOCTOSITEIbHO BBIOMpATh ONTUMAIbHYIO (opMy IpezacTaBieHus MHGOPMAIUK (CXEMBI,
rpaMKH, JUarpaMMbl, TaGIHIIBI, PUCYHKH U JPyTHE);

HCIO/IB30BaTh HAy4YHbIH s3bIK B KayeCTBE CPEACTBA MpH paboTe ¢ XUMHYECKOM
vHbopmMaIyell: NPUMEHATh MEXIPeIMETHbe ((pU3MYecKHe M MaTeMaTHYeCKHe) 3HAKU U
CHMBOJIBL, hOpMyYJIBI, aO0pEeBHATYPbI, HOMEHKIIATYPY;

HCIIONIB30BaTh U MPe0Opa3oBhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISHOCTH.

OpJiaieHne yHHBePCAIbHBIMH KOMMYHHKATHBHBIMH AeiiCTBHIMH:
3aJlaBaTh ~ BONPOCBI 1O  cymecTBy  oOcykmaemMo  TeMbl B XOA€  jUaiora

W/WIM JTACKYCCHHM, BBICKA3bIBaTh HIeH, (OPMYITMPOBATH CBOM TPEIIOXKEHHS OTHOCHTETHHO
BBITIOJTHEHUS TIPEUIOKEHHOM 3a/1a4H;



BBICTYNIATh C MPE3CHTAIHEH PE3yJIbTATOB MO3HABATEIBHOU IESTENHHOCTH, IOTYYEeHHBIX
CamMOCTOAITEIbHO HJIM  COBMECTHO CO CBEPCTHHKAMH [PH  BBINOJHEHHH XHMHYECKOIO
OKCIICPUMEHTA, MPAKTHYECKOH pPabOThI 110 HCCIENOBAHUIO CBOMCTB H3yYaeMbIX BEIIECTB,
peanu3anun y4eOHOro IpoeKTa " bopmynHupoBaTh BBIBO/IbI
10 pe3ybTaTaM IPOBEICHHbIX HCCIIEOBAHHUIA Iy TEM COTTACOBAHHS MO3ULKI B X0/1e 00CYKICHHS
1 0OMeHa MHEHUSIMH.

OBJ1aiecHHe YHHBEPCAIbLHBIME PEry IS THBHBIMHE [I€CTBHAMM:

CaMOCTOATENIbHO IUIAHUPOBATh W OCYIIECTBJIATH CBOIO IO3HABATEIBHYIO JESTEIHHOCTD,
Ompejess €€ UeNH U 3aaud, KOHTPOIMPOBaTh M 1O Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH
Tpe/laraeMblii alrOPUTM JeHCTBUE MPU BBITONHEHHH y4eOHBIX M HCCIIEIOBATEILCKHX 3a7ad,
BEIOHpATh Hanbosee >QeKTHBHBIA CrIOCO0 MX PElIEHHS C YYETOM MOJTYYeHH s HOBBIX 3HAHMH O
BEIIECTBAX ¥ XUMHUYECKHUX PEaKIHsIX;

OCYIIECTBIIATE CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CAMOAHAIM3a M CAMOOIIEHKH.
IPEAMETHBIE PE3YJIbTATHI

10 KJIACC
IIpeamerHble pesysbTaThl ocBOEHHS Kypca «Opranuueckas XHMHSD) OTPaKaror:

C(HOPMHPOBAHHOCTH MPE/ICTABIEHUM O XMMHUYECKOH COCTABIISIONMIEH €CTEeCTBEHHO-HAYYHOM
KapTUHbI MHUPA, POJM XUMHH B TO3HAHWH SIBIICHUH NPUPObI, B (OPMHUPOBAHUH MBIIUICHHS W
KyJIbTYpbl JIMYHOCTH, € (YHKUHMOHAILHOH TIPaMOTHOCTH, HEOOXOMMMOM IS pelIeHus
NPaKTAYECKUX 3a/a4 U OKOJIOTHYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3/I0POBBIO U
IIPUPOJHOM cpejie;

BIIQ[ICHAE CHCTEMOM XWMHYECKHX 3HAHMH, KOTOpas BKIIFOYAET: OCHOBOIOJIATAOIIHAE
NOHATHS (XMMHYCCKHI JJIEMEHT, aTOM, 3JIEKTPOHHAs 060JI0UKa aTOMa, MOJIEKYJIa, BAICHTHOCTS,
JICKTPOOTPULATENILHOCTb, XHMHYECKasi CBsi3b, CTPYKTypHas ¢opMmyna (pasBépHyTas o
COKpamEHHAs), MOJb, MOJSPHAS Macca, MOJSPHBIA OOBEM, YITIEpOAHBIH  CKeJeT,
(ynkumonanbHas rpynma, paguKan, W30MEPHS, H30MEpbI, TOMOJOTHYECKHH psll, TOMOJIOTH,
YTJICBOAOPO/IbI, KUCIOPO/ H a30TCOAEPKAIIUE COEMHEHHUS, MOHOMED, MOJIIMMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKY/IAPHBIC COC/IUHCHHS); TEOPHH U 3aKOHBI (TEOPHUSI CTPOEHHS] OPraHHIeCKUX
BemecTB  A. M. ByriepoBa, 3aKOH COXpaHEHHS MAacChl —BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH SI3bIK XMMMH; MHPOBO33DEHYECKUE 3HAHMS, JIEKAIIHE B OCHOBE ITOHHMAHMUS
NPUYMHHOCTH W CHCTEMHOCTH XMMUYECKUX SIBJICHUH, (PAKTOIOTHIECKHE CBENICHUS O CBONCTBAX,
COCTaBe, MOJyYECHUH U OE30IaCHOM HCIIOJIb30BAHHH BAXKHEHIIMX OPTaHMYECKHX BEIIECTB B GBITY
U IPAaKTHYECKOH eATeTbHOCTH YeJI0BEKA;

C)OPMHPOBAHHOCTh yMEHHUH BBIABIATH XapaKTepHbIE MPU3HAKH OHSTHI, yCTAHABIMBATE
HX B3aHUMOCBSI3b, HCIIONb30BaTh COOTBETCTBYIONIME TIOHSATHS PH ONMCAHAU COCTABA, CTPOCHHUS U
IPEBPAIEHUH OPraHUYECKUX COEIUHEHHN;

COPMHPOBAHHOCTh yMEHHi MCIOJB30BATh XUMHYECKYIO CHMBOJHKY JUISi COCTABJICHHS
MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3sBEPHYTOH, COKpAIEHHOM) (OPMYT OPraHMYECKHX BEIECTB
¥ YPaBHEHHH XHMUYECKHX DEaKLHii, H3rOTaBIHBATH MOJIEIU MOJIEKY] OPraHMYECKHX BEIIECTB
AT HIUTFOCTPAIMK UX XUMHYECKOTO M IPOCTPAHCTBEHHOI'O CTPOEHHS;



ChOPMHUPOBAHHOCTh YMEHHH YCTAHABIMBATH PUHAUIEKHOCTh H3yYeHHBIX OpPraHUYeCKHX
BEIIECTB [0 HX COCTaBY M CTPOCHHIO K ONpPENENEHHOMY KIacCy/Tpymie COoexrHEHUH
(YrIeBOZIOpO/IbI,  KHCIOPOJ M a30TCONEPXKAIIHE  COEMHEHMS, BBICOKOMOJIEKYJISIPHEIE
COC/IMHEHHS), /1aBaTh MM HAa3BaHMs IO CHCTEMATHYECKOH HOMEHKIAType (IUPAC), a Takxe
TPHBOAUTEL TPUBMAJILHBIC HA3BAHMS OTACIBHBIX OPTaHMYECKHX BEIIECTB (ITHIIEH, MPOIHIIEH,
AUCTHJICH, JTHIICHTJIMKONb, TIHUEPUH, (eHos, (HOpMANbICTH/, AUETATBIETU, MypaBbHHAS
KHCIIOTa, YKCYCHasi KMCIIOTa, OJICMHOBAs KHMCJIOTA, CTEAPHMHOBAs KHCIIOTA, IVII0KO03a, (PPyKTO3a,
Kpaxmail, HeJUTI0JI03a, TIUIHH);

ChOPMHPOBAaHHOCTH yMEHHS ONpPEAENIATh BHIBI XUMHYECKOH CBS3H B OpPraHUYEeCKHX
COeIMHEHMAX (OJMHAPHBIC U KPATHBIE);

C(bOpMPIpOBaHHOCTB YMEHHA MNPUMEHSTH IIOJIOXKECHUS TCOpUHU CTPOCHHUSI OPraHUYECCKUX
BemecTs A. M. BYTJIePOBa JUIsE OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOCHUS; 3aKOH COXPAaHCHHS MacChl BEIIECTB;

ChOPMHPOBAHHOCTh yMEHHI XapaKTepPH30BaTh COCTAB, CcTpoeHue, (usndYecKkue W
XUMHUYECKHE CBOMCTBA THIIMYHBIX MPEJICTABUTENEH Pa3IMIHBIX KIACCOB OPraHHYECKUX BEIECTB
(MeTaH, 9TaH, STWJIEH, MNPOIMIEH, AaleTHIEH, Oyramuen-1,3, merwnOyramuen-1,3, Genzon,
METaHOJI, 9TaHOJ, STHIICHIIUKOIIb, ITIHLEPHH, (YEHOI, aleTaubIerhil, MypaBbUHAsS M YKCYCHAs
KHCJIOTBI, TIJIOKO33, Kpaxmal, IEIUI0J03a, aMHMHOYKCYCHas KHCIOTa), HILTIOCTPHPOBATH
TCHETHYECKYIO CBSI3b MEK/Iy HHMU YPaBHEHHSIMH COOTBETCTBYIOIIMX XHMHYECKHX DEaKIHii ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

ChOPMHPOBAHHOCTE YMEHHS XapaKTEePH30BaTh HCTOUHHUKH YTIA€BOJOPOAHOIO  CHIPbSI
(HeTh, NPUPOIHBIA Ta3, yroik), crocoGbl HX MepepabOTKH M IPAKTHIECKOE IIPUMEHEHHUE
IIPOJIYKTOB IepepaboTKH;

C)OPMHUPOBAHHOCTL YMEHHMH TIPOBOJHTH BBIYMCIEHHS IO XHMHYECKHM YpaBHEHHSM
(Maccrl, 06bEMa, KOMYECTBA HCXOIHOTO BEMIECTBA KIM IPOTYKTA PEaKIHH 10 H3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO u3 UCXOJTHBIX BEIIECTB
WA TIPOYKTOB PEaKIIHH);

C)OPMHPOBAHHOCTh yMEHHUI BIANETh CHCTEMOI 3HAHHMIl 06 OCHOBHBIX METONAX HAyYHOTO
NO3HAHUS, WCHOJIB3YEMBIX B XHMHHM IIPH HW3yYE€HHH BEIIECTB W XHUMHUYECKHX SBJICHUI
(Habmonenwne, W3MEpeHHe, OSKCIEPUMEHT, MOJETHPOBAaHHE), HCIONB30BATh  CHCTEMHbIC
XUMHWYECKHUE 3HAHUS JUI IPUHATHS PEIIEHHH B KOHKPETHBIX )KH3HEHHBIX CHTYAIUSX, CBA3aHHBIX
C BEIECTBAMHU U UX IIPUMEHEHHUEM;

C)OPMHPOBAHHOCTL YMEHHH COOIIONATh NMPAaBHIIA TIOJIb30BAHMS XHMHUECKON IOCY/I0H U
nabopartopHeIM 060pyI0BaHHUEM, @ TAaKXKe MPaBHIa OOPAIECHHS C BEMECTBAME B COOTBETCTBHM C
HHCTPYKIHSIMH 110 BBIIOJIHEHUIO JTa00PAaTOPHBIX XUMHYECKUX OIBITOB;

COpMUPOBAHHOCTH yMEHHM IJIAHMPOBATh M BBINONHATH XUMHYECKHUiL IKCIIEPUMEHT
(TpeBpalenys OpraHMYecKiX BEIIECTB IPH HATPEBAHMH, MOJTyYEHHE ITHICHA U HU3yUYEHHUE €ro
CBOMCTB, Ka4YECTBEHHbIE PEAKIIUH OPTAHUYECKHX BEIIECTB, IeHaTyparys OeJIKoB IIPY HarpeBaHHH,
L[BETHBIE peaKI[y OEIIKOB) B COOTBETCTBHUH C IPABHJIAMHU TEXHUKY O€30TIACHOCTH 1pu o0paieHuu
C BemecTBaMH ¥ J1Ia0OpaTOPHBIM OGOPYIOBAHHEM, MPEICTABIATH PE3yIbTATHl XUMHUYECKOTO
OKCIIEPUMEHTA B (JOpPME 3alMCH YpaBHEHHH COOTBETCTBYIONIMX PEAKIHH M (bopmynupoBarts
BBIBOJIBI HA OCHOBE 9THUX PE3YJIbTATOB;



ChOPMEPOBAHHOCTh yMEHMH KPUTHYECKH AHAIM3HPOBATH XMMHYECKYIO HH(pOPMALHIO,
TOJTYy4aeMyI0 U3 Pa3sHbIX HCTOYHHUKOB (CPEICTBA MAacCOBOM HHpOpManuu, IHTEpHET U ApyTHX);

cpOpMHPOBAaHHOCT  yMEHHH COOJIONATh IpaBHIIA OKOJOTHYECKH IEIecO0BPasHOro
TIOBEZICHUs. B ObITY M TPYIOBOH JEATENBHOCTH B LENSAX COXPAHEHHMS CBOETO 3J0POBbS H
OKpY’KalOIIeH MPHPOIHON Cpelibl, OCO3HABATh OMACHOCTh BO3IEHCTBUS HA JKUBHIE OPraHH3MBEI
OIPeNIeIEHHBIX OPraHWYECKHX BEILECTB, IOHUMAs CMbICH mokasatens IIJIK, moscHsATh Ha
TIpUMepax Croco0bl YMEHBUIEHUS ¥ MPEJIOTBPAIIEHHS] UX BPEIHOrO BO3JEHCTBHS HAa OPraHu3M
4eJI0BeKa;

JJI OﬁyanOHlI/IXCH C OrpaHHYCHHBIMH BO3MOXXHOCTSMH 3JI0POBbS. YMEHUE IIPUMEHSTH
3HaHUsL 00 OCHOBHBIX JAOCTYIHBIX METOJAaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHHUHN;

JUISL CIETIBIX ¥ CIA00BUSIIUMX 00y4aroIUXCs: yMEHHE HCTIOIB30BATh PEbe(HO-TOUSTHYIO
cucreMy obosnauenuii JI. Bpaiins nis 3anucu xumudeckux Gpopmy.

11 KJIACC
IIpeamerHbie pe3ynbTaTsl 0CBOEHHS Kypea «OO0MIast 1 HeOpraHuYecKast XUMHUS OTPAXKAIOT:

C(hOpPMUPOBAHHOCT MPE/ICTABJICHHUIA: O XUMHYECKOH COCTABJISIONIEH €CTECTBEHHO-HAYIHOM
KapTHHBI MHpa, POJIM XUMHH B MO3HAHWH SIBIIEHHH NPUPOABI, B (OPMUPOBAHHH MBIIUICHHUS U
KYIbTYypbl JIMYHOCTH, €€ (YHKIMOHANBHOH TIPAaMOTHOCTH, HEOOXOIHMMOH JUIs peleHus
NPAaKTHYECKUX 3a7a4 M OIKOJOTHYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3/I0POBBIO H
NIPUPOIHOH cpeie;

BIIQJICHHE CHCTEMOH XHMHMYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroIIyue
HOHSATHsI (XAMHYECKHH 3]IEMEHT, aTOM, H30TOIL, S-, P-, d- DJIEKTPOHHBIE OPOHTAIN aTOMOB, HOH,
MOJIEKyJia, MOJIb, MOISPHBIH 00BEM, BAJCHTHOCTB, 3JIEKTPOOTPUIATENBHOCTb, CTENEeHb
OKHMCIICHHS, XHMHYECKas CBs3b (KOBQJICHTHAs, MOHHAS, MeETaJUIMYECKasi, BOJOPOIHAs),
KPHCTAJUIAYECKast ~ pemeérKka, THIbBI XHMHYECKUX  peakiuif, pacTBOp, OIEKTPOJIHUTEL
HEDJIEKTPOJIUTEL, SIEKTPOIUTHYECKAs: NUCCOLMAIUS, OKHCIMTEb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOH peaki[ii, XAMUIECKOE PABHOBECHE); TEOPHH H 3aKOHBI (TEOPHS SIEKTPOIHTHYECKOMH
AMCcCconHaIuy, nepuoauyeckuii 3akon JI. Y. Menzeneesa, 3aKkoH COXpaHEHUS] MACChl BELIECTB,
3aKOH COXPaHEHHS W NPEBPAICHHs DHEPTHU NMPH XHMHYECKHX DPEaKiusX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH SI3BIK XMMHH, MHPOBO33PEHYECKHE 3HAHMS, JIEKAIIUE B OCHOBE MOHHMAHHMS
NPUYMHHOCTH U CHCTEMHOCTH XHMHYECKUX SBJICHUH, (DaKTOIOTHYECKHE CBEICHUS O CBOMCTBAX,
CocTaBe, IMOJIyYeHHH W O€30IIaCHOM MCIIONb30BaHWH BAKHEHWIIMX HEOPraHMYECKUX BEIIECTB B
OBITY M IPAKTHYECKOH JIEITEILHOCTH YEJI0BEKA;

chpOpMUPOBAHHOCTh yMEHHH BBISBISTH XapaKTePHbIE TIPU3HAKH MOHATHH, YCTAHABIUBATE
UX B3aMMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIOIIME IMOHSATHUS IIPH OINHCAHMHM HEOPraHMYECKHX
BEIICCTB U MX IIPEBPAICHHUIA;

ChOPMUPOBAHHOCTH YMEHHil HCIIONIB30BaTh XMMUYECKYIO CHMBOJHMKY JUISL COCTABIICHHS
(opmysn BemecTB W ypaBHEHHH XHMHYECKHX DeaKiyif, CHCTEMATHYECKYHD HOMEHKIATYpY
(IUPAC) u TpuBuaibHBIE Ha3BaHHS OTJCIHBHBIX HEOPraHWYECKUX BEIIECTB (YrapHbIi ras,
YTJICKHCIIBIH a3, aMMHaK, ram€Has W3BeCTb, HeTaméHas H3BeCTh, MUTHEBAs COJA, MUPUT U
Apyrue);

c(hopMHPOBAHHOCTH YMEHHH OTIPE/IENSTh BAIEHTHOCTh U CTEIIeHb OKHCIICHHUS XUMHYECKHX
3JIEMEHTOB B COEIMHEHUAX PA3IMIHOIO COCTAaBa, BUJ XHMHUYECKOM CBsI3H (KOBAJICHTHAs, HOHHAS,



MeTaJUTH4ecKasi, BOJOPO/HAS) B COCAMHEHHUSX, THI KPHUCTALIMYECKOM PEIIETKH KOHKPETHOTO
BEIIECTBA (aTOMHAs, MOJIEKYJISpHAs, MOHHAS, METAIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHHI;

C(hOpPMHPOBAHHOCTH YMEHHH yCTaHABIIMBAThH MPHHAUIEKHOCTH HEOPrAHUYECKUX BEIIECTB
0 MX COCTaBYy K OIPEIEIEHHOMY KJIacCy/Tpymie coeIMHeHU# (IPOCThIE BEIECTBA — METAUIBI H
HEMeTaJLIbI, OKCHJIbI, OCHOBAHUsI, KMCIIOTHI, aM(OTEPHBIE THIPOKCHIBI, COJIH);

cpOPMUPOBAHHOCTh ~ YMEHHH  pacKphIBATh CMBICH  [EPHOJMYECKOTO 3aKoHa  JI.
V. MenzneneeBa ® JIEMOHCTPHPOBaTh €ro  CHCTEMATH3HPYIOUIYIO, OOBSICHHUTENBHYIO W
IPOTHOCTUYECKYIO (DYHKIIHH;

c(OPMHPOBAHHOCTh ~ yMEHMHl  XapaKTepH30BaTh 3JIEKTPOHHOE CTPOECHHE aTOMOB
XUMHYECKHUX 2JIEMeHTOB 1-4 mepuosos Ilepuomudeckoil cHCTEMBI XMMHYECKHX 3IEMEHTOB JI.
Y. MenzeneeBa, MCHOJBb3ysl MOHATHS «S-, P-, d-3EKTPOHHBIE OpPOMTAINY», «IHEPrETHUECKHE
YPOBHHY», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XMMHMYECKHX JJIEMEHTOB M HX
COCZIMHEHHUH MO TepuoziaM u rpynmnam Ilepuoauueckoil CHCTEMBI XHMHYECKHUX 3I€MEHTOB JI.
N. Menneneesa;

c(hopMUPOBAHHOCTH YMEHHU XapaKTepU30BaTh (OMKMCHIBATE) OOIIUE XUMHUUECKHE CBOMCTBA
HEOPraHUYECKUX BEIIECTB Pa3jIMYHBIX KJIACCOB, MOATBEPXIATh CYIIECTBOBAHHE I'€HETHYECKOM
CBA3M MEXKJYy HEOPraHHYECKHMH BEIIECTBAMH C IIOMOINBIO YPABHEHHH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIUIA;

CHOPMUPOBAHHOCTH yMEHHSI KJIACCHOHIMPOBATH XUMHYECKHE PEAKIMH IO Pa3IHYHbIM
NpU3HAaKaMm (YUCIy M COCTaBy PpEarupyloliuX BEIIECTB, TEIUIOBOMY OS(QEeKTy peaximw,
H3MCHEHUIO CTENICHEH OKUCIICHUSI 3JIEMEHTOB, 00pPaTHMOCTH PEaKIiy, YYaCTHIO KaTaau3aTopa);

C(hOpPMHPOBAHHOCTH YMEHHMI COCTABIISTH YPABHEHHS PEAKIIMI PAa3IMUHbBIX THIIOB, [IOIHBIE U
COKpAIIEHHbIC YPABHEHMSI PEAKLUi MOHHOrO OOMEHa, YUHMTHIBASI YCIIOBHS, NIPH KOTOPBIX JTH
peaKiMu UAYT J0 KOHIIA,

ChOpMHPOBAaHHOCTH yYMEHMil NPOBOAMTH PEAKIMH, NOATBEPXKIAIOMHE KadeCTBEHHBIN
COCTaB pa3IMYHbIX HEOPraHWYECKHX BEIIECTB, pACIIO3HABATH OIBITHBIM IyTEM HOHBI,
IIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTaHHYECKUX BEIIECTB;

C(bOpMHpOBaHHOCTB y'MeHI/Iﬁ PacKpbIBaTh CYIIHOCTH OKHMCIUTEIBHO-BOCCTAHOBUTEIIBLHBIX
pealcum‘«i MOCPEACTBOM COCTABJICHUSA DJICKTPOHHOI'O OanaHca 3THX peaxuni'l;

ChOPMUPOBAHHOCTH YMEHHH OOBACHSTH 3aBUCHMOCTh CKOPOCTH XMMHUYECKOH PEaKIHH OT
pasMYHBIX (AKTOPOB; XapaKTep CMEIICHHS XHMHYECKOIO DPABHOBECHS B 3aBHCHMOCTH OT
BHeIHero BosaeicTeus (npunin Jle [larenne);

chOpMHPOBAHHOCTH YMEHM# XapaKTepHU30BaTh XUMHIECKHE MPOIIECCHI, JIEIKAIHE B OCHOBE
NPOMBIIIUICHHOTO  IOJIyYeHHs] CEPHOH KHCIOThI, aMMHaka, a TakkKe CHOPMUPOBAHHOCTH

HpeI[CTaBJICHHﬁ 00 o0mux HAYYHBIX NPUHIHIIAX U 3KOJIOT'MYECKHX np06neMax XHMHYCCKOIO
IMPpOU3BOJICTBA,

ChOPMHPOBAaHHOCTE YMEHHH IPOBOJUTH BBHIYMCICHHS C MCIOIB30BAHUEM [OHSTHS
«MaccoBasi JI0JIl BEINECTBA B PacTBOPE», OOBEMHBIX OTHOLICHHI Ta30B NPH XHUMHUYECKHX
peaKIusX, MacChl BEMIECTBA UM 00BbEMA ra30B 110 H3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WITH



00BEMY O/IHOTO U3 YJaCTBYIOIIMX B PEAKIHH BEIIECTB, TEMIOBOTO d((eKTa peakiuy Ha OCHOBE
3aKOHOB COXPAHEHHsI MACChl BELIECTB, IIPEBPAILCHHS U COXPAHEHHs SHEPTHH,;

C(hOPMHPOBAHHOCTH YMEHHUI COOIIONATH MPABUIIA OIB30BAHUS XUMHUECKOMN TOCYHOH U
11abopaTopHBIM 000PYIOBAaHHEM, a TAKXKe MPaBUIIa OOPAIIEHHS C BEIECTBAMH B COOTBETCTBHH C
UHCTPYKIHUAMH 110 BBIOJTHEHHIO 1a00PATOPHBIX XUMHUYECKUX OIBITOB;

C)OPMHPOBAHHOCTh YMEHWH TUTAHUPOBATh W BBIIONHATH XHMHYECKHIl SKCIIEPUMEHT
(pasinoxeHue IEPOKCHIA BOJIOPOJA B NPHCYTCTBAM KATAIM3aTOPA, OINPEETCHHe cpembl
PacTBOPOB BEWIECTB ¢ MOMOMIBIO YHHBEPCATBHOIO MHIMKATOPA, BIUSHHE PasINYHBIX (aKTOPOB
Ha CKOPOCTh XMMHYECKOW pEakKiiW, peaklWu MOHHOr0 OOMeHa, KayeCTBEHHbIE PEeaKIHH Ha
cynbgar-, kapboHaT- U XJIOPH/I-aHHOHBI, HA KATHOH aMMOHHS, PEIIeHHe SKCIIEPUMEHTATBHEIX
3a7a4 1o rteMaM «Metauby u «HemeTaibl») B COOTBETCTBHM C NPaBHIAMH TEXHHKH
Ge30macHOCTH Npy OOpAIEHHH ¢ BEMIECTBAMHA H 1abOPATOPHBIM 060PYI0BAHHEM, TIPEICTABIIATH
Pe3yJIbTaThl XMMHYECKOr0 SKCNEPUMEHTa B (hOpME 3almMCH YpaBHEHHH COOTBETCTBYIOIIHX
peakuuii 1 GOpMyITHPOBATH BEIBOIBI HA OCHOBE HTHX PE3YIbTATOB,

ChOPMHPOBAHHOCTE YMEHHH KPHTHYECKH aHAIM3HPOBATH XUMMYECKYI0 HH(OpMALHIO,
TOJTy4aeMyIO U3 Pa3sHbIX HCTOYHHKOB (CPECTBAa MACCOBOM KOMMYHHUKAIMU, IHTEpHET U IpyruX);

C)OPMHPOBAHHOCTE  yMEHHH COONIONATh IMpaBHJIA OKOJOTHYECKH IENeco06pasHoro
TNOBEJICHUs: B OBITY W TPYNOBOW JEATENHHOCTH B LENSIX COXPAHEHHsS CBOETO 30pOBBS H
OKpY KalomeH NPUPOJHON CPE/BI, OCO3HABATH ONACHOCTH BO3JCHCTBUS HA JKUBBIE OPTaHH3MBI
ONpPENENCHHBIX BEIIECTB, MOHMMas cMbIC/ Tokasarens I1JIK, nosicHsaTs Ha mpuMepax crocoOs
YMEHBIICHHS U IPEJOTBPAICHHUS HX BPEJHOTO BO3IAEHCTBHS HA OPraHH3M YEIOBEKa;

JUISA o6yqafomnxc;1 C OrpaHHYC€HHBIMH BO3MOXHOCTSMHU 310POBBS: YMEHHUE IPUMECHSTH
3HAHUSI 00 OCHOBHBIX JAOCTYIIHBIX METOJAX IMO3HAHUS BEINECTB U XUMHYECKUX SIBJICHUM

ATl CIIETIBIX ¥ CTA00BUSIIMX O0YYArOUIMXCsS: YMEHHE HCIIOB30BATh PENbe()HO-TOUSTHYIO
cucreMy obosnauenuit JI. Bpaiins ais 3anucu xumudeckux Gpopmy.

TEMATHUYECKOE IVIAHUPOBAHUE.
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