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PaGouasi mporpaMMa CpegHero o0Iero oopasoBaHUA IO XUMUU
(6az0BHBIil yPOBEHB) cOCcTaBJieHa Ha ocHOBe PeepabHOTO 3aKOHA OT
29.12.2012 Ne 273-d3 «06 ob6pasoBanuum B Poccuiickoii
®eneparuu» !, TpeboBaunii K pesyabTaTaM OCBOCHUA OCHOBHOM 06-
pasoBaTeJbHOM IIPOTPaMMBI CPEIHEro 0o0Iero o0pasoBaHUsS, IPE-
cTaBJIeHHBLIX B PemepalibHOM TOCYZAPCTBEHHOM 00pasoBATEILHOM
cTaHZapTe cpefHero odmero obpasoBaHuaZ, ¢ yuérom «Kormenmun
mpemnomaBaHUa yueOHOTO IIpeaMera « XMMHUA» B 00pasoBaTEIbHBIX
opraHmsanuax Poccuiickoit Pemepanum, peasnu3yoInXx OCHOBHBIE
0011e00pasoBaTebHbIe MPOrPAMMEI»S 1 OCHOBHBIX IIOJIOMKEHUH
dbenepanbHOIl paboyelt IPOrpaMMBbI BOCIUTAHUST

1 depepanbubiil 3aKkoH oT 29.12.2012 Ne 273-P3 (pexn. ot 16.04.2022)
«006 obpasoBanuu B Poccuiickoit @emepamum».

2 IIpukas Mwuno6puayku Poccuu ot 17.05.2012 Ne 413 «O6 yTBepikae-
HUU (pemepasbHOTO TOCYyJapCTBEHHOTO 00pasoBaTeJIbHOT'0 CTaHIapTa
cpemHero obIero oo6pasoBaHUA»

3 «KoHmennua mpemofaBaHma yueOHOro IpeaMera «XuMHA» B 00paso-
BaTeJIbHBIX opraHudanusax Poccuiickoii Penepanum, peaans3yiolinx oc-
HOBHBIE 001IIe00pa3oBaTeIbHBIE IPOrpaMMbI» (yTB. perrenueM Kouiie-
ruu Munnpocsemenusa Poccuu, npororkosn ot 03.12.2019 Ne ITK-4BH).

4 TlpumepHas mporpaMMa BocnuTaHusa (ogo0peHa pellleHUEM (emeparb-
HOTO y4eOHO-MeTOAMYEeCKOro O0beJnHEeHUs II0 o0IeMy o0pasoBaHWUIO,
npoTtorkoa ot 02.06.2020 Ne 2/20).
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NOACHUTEJIbHAA 3ANMUCKA

OcHOBY mOAXOJ0B K paspaboTKe mMpUMepHO#l paboueii mporpam-
mbl COO 1o XuMuM, K OIIpefeieHUIo O0Ileil cTpaTeruu o0ydyeHusd,
BOCIIMTAHUSA U PA3BUTUS 00yUaIOIINXCs CPEICTBAMU yUeOHOTO IIpeI-
mera «Xumnusa» 11 10—11 KiaaccoB Ha 6a30BOM YPOBHE COCTABUIN
KoHIlenTyaJbHbIe moaokeHusas @I'OC COO o B3auM006yCIOBIEHHO-
CTHU IeJiell, colepiKaHusd, Pes3yJIbTATOB OOydUYeHUs W TPeOOBaHUU K
YPOBHIO IIOATOTOBKHY BBINIYCKHUKOB.

B cooTBeTCTBMY ¢ JAHHBIMU IIOJOMKEHUAMU pabodas mporpamMmma
COO (0asoBBIMT  ypOBeHb): yCTaHaBJAWBaeT 00A3a-TeabHOE
(vHEBapuaHTHOE) opeaMeTHOe cozep:KraHue, orpenesaier
KOJINYECTBEHHbIE ¥ KAYEeCTBEHHbBIE er0 XapPaKTEePUCTUKY HA KaXKIOM
aTale U3yYeHUs IIPeaMeTa, IpelyCMaTPUBAET IIPUHIUIILI CTPYKTY-
PUPOBAHUS COMEPIKAHUS U PacCIpeneeHusa ero mo KJjaccaM, OCHOB-
HBIM pasiesiaM M TeMaM Kypca; JaéT IpuMepHOe paclipelelieHue
y4eOHBIX YacoB II0 TeMaTHUYeCKUM pasiejiaM, PeKOMEeHAyeT IIPH-
MEpHYIO II0CJeI0BATEJIbHOCTh M3YUEeHUs OTHeJbHBIX TeM Kypca C
YUYETOM MEKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKHU
yueOHOT'O IIpoIlecca, BO3PACTHBIX ocoOeHHocTel yuamuxcsa 10—
11 xmaccoB; MaéT MeTOAMYECKYI0 HMHTepIIpeTaluio Iiesaeii msyde-
HUSI IpeIMeTa Ha yPOBHE: COBPEMEHHLIX IIPHMOPUTETOB B CHCTEME
cpenHero ob6mrero o0pa3soBaHMA, CONEPKATEIILHON XapaKTePUCTUKYI
IJIAHUPYEMBIX Pe3yJIbTATOB OCBOEHUS OCHOBHOI 00pasoBaTe/ILHOMN
OporpaMMbI cpeqHero o0Iiero oopasoBaHWA (JIMYHOCTHBIX, MeTa-
OpeqMeTHBIX, IIPEeIMETHBLIX), OCHOBHBIX BHIOB y4eOHO-IIO3HABA-
TEJbHON NeATEeJbHOCTH YYEHUKA II0 OCBOEHUIO COAEP:KAHUSA IIPe[-
meta. Ilo BceM HasBaHHBIM IMO3UIIUAM B IporpaMme coOJroeHa
IPEeeMCTBeHHOCTh ¢  paboueil IpPorpaMMoOil OCHOBHOIO O0OIIEero
obpasoBaHuA 1o xumMuu (Aaa 8—9 KiaaccoB 00pas3soBaTeIb-HBIX
opraamusauii, 6a3oBbIi YPOBEHS ).

JanHas mporpaMMa sIBJISeTCSI OPUEeHTUPOM AJIS COCTABJIEHUS pa-
00YMX IIPOrPAMM, ABTOPLI KOTOPBLIX MOT'YT IPEIJIOMKNATE CBOM HOLXO
K CTPYKTYPHUPOBAHUIO M IIOCJIETOBATEILHOCT U3YUEHUA YUeOHOTO
MarepmaJia, a TaK:Ke CBOE BHIEHME OTHOCUTEJIHLHO BO3MOYKHOCTHU
BbIOOpPA BApUMATUBHOI COCTABJISIONIEHN COAEP:KaHUA TpemaMeTa HOo-
TOJIHUTEJBbHO K 00A3aTesIbHOIN (MHBAPUWAHTHOM) YacTH ero couep-
JKaHUA.

5 IIpumepHas pabouas IIporpaMMa OCHOBHOIO O0Iero o0pasoBaHUs IIO
xuMuu (60a30BBIM ypoBeHBb) (M1d 8 —9 KiaccoB o0pa3oBaTeIbHBIX Opra-
Hu3anuit) (ogobpeHa pelieHueM GegepasbHOTO yUeOGHO-MEeTOAUUECKOT0
o0befuHEHUA IO 001eMy 00pa3oBaHuio, IpoTokoa 3/21 or 27.09.2021).
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ObLLIAA XAPAKTEPUCTUKA YYEBHOIO NMPEAMETA «XUMUA»

XuMuuecKkoe obpasoBaHME, MOJydaeMoOe BBITYCKHUKAMU CPe-
Hel IIKOJbI, ABJSETCA HEOTheMJIEeMOIl YacThi0o MX 00pas3soBAHHO-
ctu. OHO CIYKUT 3aBepPIIAIONINM 3TAalOM peaju3alui Ha COOTBET-
CTBYIOIlIEeM eMy 0a30BOM ypPOBHE KJIIOUEBBLIX IIEHHOCTEH, IIPUCYIINX
I[eJIOCTHOM CcHCTeMe XHMUUYECKOTOo 0o0pasoBaHUA. ITU I€HHOCTHU
KacarloTcs IMO3HAHUS 3aKOHOB MPUPOLbI, (POPMUPOBAHUI MUPO-
BO33PEHUs W OOIel KyJIbTYPBhI UeJIOBEKA, a TaKiKe DKOJOTHUECKU
000CHOBAHHOTO OTHOIIIEHUA K CBOEMY 3J0POBBIO U IIPUPOIHOI cpe-
Ie. Peanusyerca xmMmueckoe o0pas3oBaHUe yUalUXCS CpegHet
IIKOJBLI CPEeACTBAMH y4YeOHOro mpeaMeTa «XWMHUSA», COAep:KaHUTe
U IIOCTPOEHME KOTOPOTO OIIpeieJIeHbl B IIPOTrPaMMe C YUETOM CIIeIl-
NPUKN HAYKU XUMWUU, €€ 3HAUEHUS B IIO3HAHUMU IIPUPOJLI 1 B Ma-
TepUaJbHOUN KU3HU OOINEeCTBa, a TaKKe C YUYETOM OOIMUX Iejel u
OPUHIIUIOB, XapaKTePU3YIOINIUX COBPEMEHHOEe COCTOSTHNE CUCTEMBbI
cpenuero obimero obpasoBanusa B Poccuiickoit @enmepanuu. Tak,
HaIpuMep, Ipu (GOPMUPOBAHUU COAEPKAHUSA IMpeaMeTa « XUMUI»
YUTeHBI CJAeAVIOIINe IMOJOXKEHNA O clenudruKe U 3HAUEHUN HAYKU
XVUMUMI:

= XuMHuA Kak 9JeMEeHT CHCTEeMbI €CTECTBEHHBIX HAYK UIPAaeT 0COo-

Oyi0 poOJib B COBPEMEHHON ITMBUJIM3AIUU, B CO3TAHUU HOBOM

0a3bI MaTepUaIbHOU KyJbTypbl. OHA BHOCUT CBOIl BKJAZ B QOP-

MHUPOBaHNE PAIMOHAJILHOTO HAYUYHOTO MBINIJICHUA, B CO3MaHIe

I[eJIOCTHOT'O IIPeACTABJIEeHNA 00 OKPYIKAIOIleM MHupe KaK O eIuH-

CTBe IPUPOALI M UeJIOBEKAa, KOTOpoe (POPMUPYETCSA B XMMHUU Ha

OCHOBe IIOHMMAHUS BeIeCTBEHHOT'O COCTaBa OKPYKAIOIIero

MHUpa, OCO3HAHUSA B3aMMOCBA3U MEKAY CTPOEHUEM BeIecTB, UX

CBOMCTBAMU 1 BO3MOXKHBIMU OO0JIACTAMU IIPUMEHEHU.

= TecHo B3amMOAEHCTBYsI C APYTMMH €CTECTBEHHLIMU HayKaMH,

XUMUSA CTajJa HEOTheMJIEMOUN YacThbio MUPOBOI KyJILTYPHI, HE00-

XOAVMMBIM YCJIOBHEM YCIIEIIHOIO TPY/AA W KU3HU KaXKIOTo YjeHa

obmrectBa. CoBpeMeHHaA XUMHUA KaK HayKa cO3uAaTeJbHAsd, Kak

HayKa BBICOKMX TEXHOJOTUH HaOpaBJieHa Ha pelleHue riIodab-

HBIX IPOO6JIeM YCTOMYMBOTO PA3BUTUSA UEJIOBEUECTBA — ChIPhE-

BOif, SHEepreTUUeCKOl, MUIIEeBOH, 9KOJOTUUECKO 6e30IIacHOCTHA

Y OXPAaHbl 30POBLA.

B coorBercTBuU ¢ obmumu neaavu u npuHnunamu COO coxep-
kaHue npenmera «Xumumsa» (10—11 Kimaccwl, 6a30BBINI yPOBEHB
U3yYeHUsA) OPUEHTUPOBAHO IPEMMYIIeCTBEHHO Ha OOIIEeKYJIbTYP-
HYIO IOJATOTOBKY O0yUaIOINXCsA, HEOOXOAUMYIO UM AJIiA BHIPAOOTKU
MHPOBO33PEHUECKUX OPUEHTUPOB, YCIIEITHOTO BKIIOUEHUA B JKU3HD
colyMa, IIPONOJIKeHNA 00pa30oBaHUSA B PA3JIMUYHBIX O0JIACTAX, HE
CBA3AHHBIX HEIIOCPEACTBEHHO C XUMUE.

6 Pa6ouas nporpamma



CocraBadgomuMy OpeaMeTa «XUMHA» ABJIAIOTCA 0a30BbIe Kyp-
cbl — «Oprannveckas xuMusa» u «O0masa u HeopraHmyecKas Xu-
MHUsA», OCHOBHBIM KOMIIOHEHTOM COMEP:KAHUA KOTOPBIX SABJISIOTCS
OCHOBBI 6a30BO¥ HAYKM: CUCTeMa 3HAHUM 0 HEOPTAHUUYECKOM XU-
Muu (C BKJIIOUEHNEM 3HAHUUA M3 OOIell XMMWU) U OpPraHUuYecKOm
xuMun. PopMUpOBaHUE AAHHOW CHUCTEMBI 3HAHWN NPU U3YyUYEHUU
npeaMeTa obecrieurBaeT BO3MOXKHOCTH PacCMOTPEHUSA BCEro MHO-
roo0pasus BeIllleCTB HA OCHOBE OOIUX IIOHATUM, 3aKOHOB U TEOPUA
XUMUH.

CTpyKTypa comep:kauHus KypcoB — «Opranuueckas XUMHUA» U
«O0urasa 1 HeopraHHWYecKasd XUMHsA» cQOPMHUPOBAHA B IIporpamMme
Ha OCHOBE CHCTEMHOTO ITOAXOoJa K M3YUeHHUI0 yueOHOTO MaTepuaJia
1 00yCJIOBJIEHA MCTOPUYECKH 000CHOBAHHBIM Pa3BUTHEM 3HAHUI HaA
OIpeeJIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce opraHudYe-
CKOM XMMUU BeIlleCTBa PAacCCMaTPUBAIOTCS HAa YPOBHE KJIACCUUECKOI
TEOPUU CTPOEHUS OPraHUUYECKHX COeIMHEHWI, a TaK:Ke HA YpPOBHE
CTePEOXMMHUUECKUX U 3DJIEKTPOHHBLIX MPEICTABJICHUIN O CTPOCHUU
BemecTB. CBemenusa 00 M3yuaeMbBIX B Kypce BeIlleCcTBax MAlOTCA B
Pas3BUTHUU — OT YIJIEBOJOPOJOB OO CJIOXKHBIX OMOJOTUYECKU akK-
TUBHBIX COeNMHEHWIl. B Kypce OpraHMYEecKOd XUMHUU II0JYYaAIOT
pasBuTue cHOPMHUPOBAHHLIE B OCHOBHOM IIKOJe IMepBOHAUATbHBIE
OpeACTaBJICHUS O XUMUUYECKOIH CBA3M, KJIACCUPUKAIMOHHBIX IPU-
3HaKaXxX BeIeCTB, 3aBUCUMOCTU CBOMCTB BeIIEeCTB OT MX CTPOEHUST,
0 XUMHUYECKO peakIinuu.

ITog HOBBIM yIJIOM 3peHUs B HpeaMeTe «XuUMHUSA» 0a30BOTO
YPOBHSA paccMaTPHBAETCs M3YYEHHBIE B OCHOBHOUM IIIKOJIE Teope-
TUYECKU MaTepuaJ 1 (PaKTOJOTHUECKUe CBEIeHUs O BellleCTBaxX M
XUMHUUYeCKol peaxmuu. Tak, B 4acTHOCTU, B Kypce «OOIas m He-
OpraHmYecKas XUMHUA» YUIAIIUMCSA IIPEeSOCTaBISIETCS BOSMOMKHOCTD
0CO3HATH 3HAUEHUE IIEPUOAMIECKOr0 3aKOHA C OOIeTeOPETUIECKUX
¥ MEeTOIOJOTUYECKUX IMO3UIUil, TVIy0sKe IMOHATh MCTOPUUECKOe I3-
MeHeHUe MYHKIMII 5TOr0 3aKOHA — OT o0oOIaronieii 10 00bACHA-
IOIIEeN ¥ TPOTHO3UPYIOIEH.

Enunas cucreMa 3HaHUWII 0 Ba)XKHEMIIINX BeIeCcTBax, MX COCTa-
Be, CTPOEHUU, CBOMCTBAX M IIPUMEHEHUU, a TaAKKe 0 XUMUUYECKUX
pPeakIusax, X CYLUIHOCTH X 3aKOHOMEPHOCTSX IIPOTEKAHUS IOMO0JI-
HAeTcA B Kypcax 10 u 11 KyaccoB dyieMeHTaMU CONEPKaHUA, UMEI0-
UMY KyJbTYPOJOTUUYECKUHM 1 MPUKJIATHOM XapaKkTep. OTH 3HAHUA
CIIOCOOCTBYIOT MIOHMMAHUIO B3AMOCBS3U XUMUHU C IPYTUMU HayKa-
MU, PAaCKPBLIBAIOT €€ POJIb B IIO3HABATEJILHON U IIPAKTUUYECKON mesd-
TeJIbHOCTU YeJOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAMKEHUA K IIPO-
Ieccy TBOpUYeCcTBa B 00JIaCTU TEOPUHU U IMIPAKTUUECKUX IPUIOKEHUH
XUMWU, IIOMOTAIOT BBITYCKHUKY OPMEHTHPOBATHCA B OOIIECTBEHHO
¥ JUYHOCTHO 3HAUYUMBLIX IIpo0OJeMax, CBABAHHBIX C XUMUell, Kpu-
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TUYECKU OCMBICAMBATHL MHMOPMAIIUIO U IPUMEHATDL €€ MJIA IOIOJ-
HeHUs 3HAHUU, pellleHUs NHTEeJIEeKTYyaJbHBIX U 9KCIIePUMEeHTaJb-
HBIX MCCJIeJOBATEJbCKUX 3ajad. B 1eJoM comep:kaHue y4ueGHOTO
npenMetra «XUMHA» TAHHOTO YPOBHA H3YUYEHUS OPHUEHTUPOBAHO
Ha (OPMHUPOBaHUE y yUaIIUXCA MUPOBO33PEHUYECKOUM OCHOBBI IJIs
ODOHMMAaHUA PUIOCOPCKUX HAell, TAKUX KaK: MaTepHUaJIbHOE eIMH-
CTBO HEOPTAaHWYECKOI'0 M OPraHWYECKOTO0 MUpPAa, OOYCJIOBJIEHHOCTH
CBOMCTB BeI[eCTB UX COCTAaBOM UM CTPOEHUEeM, II03HABAeMOCThb IIPU-
POOHBIX ABJIEHUU IIyTEM SKCIEPUMeEHTa W pellleHUus IIPOTHUBOpeuni
MeXKy HOBBIMU (paKTaMU U TeOPETUYECKUMU IIPEAIIOChIIKaMU, 0CO3-
HaHWe POJIM XMMUM B PEIIeHUN SKOJOTUUECKUX IPo0JeM, a TaKiKe
npobsieM cOeperkeHNA SHEPTeTUUECKUX PECYPCOB, CHIPbA, CO3AAHUA
HOBBIX T€XHOJIOTHI U MaTepuaJjoB.

B nnane pemrenusa 3azay BOCHIUTAHUS, PA3BUTUA U COLUAJIU-
3aIuu 00yYaIoINXCsa NPUHATHIE IPOTPAMMOM MOAXOABI K OIpeze-
JEeHUIO COAEePKaHUA U IIOCTPOEHUs IIpeAMeTa IIpeayCcMaTpPUBAIOT
dopMupoOBaHUE Yy yUYAUIUXCS YHUBEPCAJIBbHBIX YUEeOHBIX AeHCTBUI,
uMepIux 6a3oBoe 3HAUEHME JJIA PABIMUYHBIX BUAOB EATEIHBHOCTHU:
pertenuss mpobJseM, MOUCKA, aHalIM3a M oO0pabOTKM MHGOpMAIIUU,
HEeOOXOMMBIX AJIA MPUOOPETEeHNA ONbITa IPAKTUUECKOH 1 UCCIeI0-
BaTeJbCKOU [eATeJbHOCTU, 3aHUMAalllell Ba’kKHOe MeCTO B IIO3HA-
HUU XUMUH.

LEN U 3A0AYN YYEBHOIO MPEAMETA «XUMUA»

B IIDAKTHUKE IIpernoJaBaHUA XVMMHNHN KaK B OCHOBHOfI, TaK M B
cpenHell IKoJe, IPU OIpPeJeeHHU COAep:KaTeJbHON XapaKTepu-
CTHUKU Heﬂeﬁ n3ydyeHud IIpeaMeTa HallpaBJIEHHEM II€epBOCTEIIeH-
HOI 3HAUMMOCTH TPAAUIIMOHHO HNPU3HAETCA (POPMHUPOBAHUE OCHOB
XUMUYECKOM HayKU KakK 00JIacTM COBPEMEHHOIO €CTEeCTBO3HAHWUS,
OPaKTUUECKON MeATeJbHOCTH UYeJOBeKa M KaK OSHOTO M3 KOMIIO-
HEHTOB MUPOBOI KyJbTypbl. C METOAUUECKOI TOUKU 3PEHUA TAKOM
OoAXO0M K OIIpeesIeHUIO Iiejiell N3ydeHUA IIpeaMeTa ABIIeTCs BIOJI-
He OoIIpaBOaHHBIM.

Cormiacuo II[aHHOIL/'I TOYKe 3PE€HUA IJIaBHBIMU IIeJAMU HN3YyUYEeHUA
npeaMeTa «XWMUSA» B cpemHell ITKoJie Ha 0a30BOM YPOBHE SBJIA-
I0TCA:

. (I)OpMI/IpOBaHI/Ie CHCTEMBI XMMUUYECKNX 3HAHUU KaK BasKHeHIIen
COCTaBJIAIOIIEH eCTeCTBEHHO-HAYUYHON KapTUHBI MUPa, B OCHOBE
KOTOPOM JIesKAT KJIOUEBbIe IMOHATUSA, (PYHIAMEeHTAJbHbIe 3aKO-
HBI 1 TeOpUU XM, OCBOE€HHNE A3bIKa HAYKMW, YCBO€HUE U IIOHU-
MaHUte CYIHOCTH MOCTYHHBIX O0OOIeHU MUPOBO33PEHUECKOTO
XapakTepa, O3HAKOMJIEHNE C UCTOPUEN WX PA3BUTUA U CTAHOB-
JEeHU;
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= hopMUpPOBaHNE U PA3BUTHE IMPEICTABICHUN O HAYUYHBIX METO-
Iax IMO3HAHUSA BeIeCTB M XUMUUYECKUX PeaKIuil, HeoOXOAUMBIX
IJIST TPUOOpeTeHnsA YMEeHUM OPUEeHTHUPOBAThCSI B MHUPE BEIecTB
U XUMUYECKUX SBJIEHUMN, MMEIOIIUX MEeCTO B IIPUPOIE, B IIpaK-
THYECKOM U IIOBCEJHEBHOM JKU3HIU;
® pa3BUTHE YMEHUH U CIIOCO0OB IeATeJbHOCTH, CBA3AHHBIX C Ha-
O6rofeHreM U OOBACHEHMEeM XWMUUYECKOTO SKCIIepHMMEHTa, CO-
OGIrofeHeM IIpaBuJ 0e30macHOT0 O0paIleHus ¢ BellleCTBaMU.
Hapsazny c aTum comep:xaTenbHad XapaKTepPUCTUKA IleJielt U 3amayd
u3yUYeHUus IIpeMeTa B IIporpaMMe YTOUHEHa M CKOPPEeKTUpPOBaHA B
COOTBETCTBUU C HOBBIMHU IIPHOPHUTETAMMK B CHCTeMe OOIIero cpepn-
Hero obpasoBanua. CerogHsa B IpemoJaBaHUU XUMUHN B OOJIBIIEH
CTeIIeHN OTAAETCS MNpeNIouTeHNe MNPAKTHUEeCKOil KOMIIOHEHTE CO-
JepixaHuA 00yUYeHUsA, OPMEeHTUPOBAHHOM HA IMMOATOTOBKY BBIITYCKHU-
Ka IIIKOJIBbI, BJIAJEIOIero He HaOOpoOM 3HaAHUM, a PYHKIIMOHAJIBLHOMI
I'PaMOTHOCTBIO, TO €CTh CIIOCO0AMU 1 YMEHUAMHN AKTUBHOTO IIOJIY-
YeHUA 3HAHUN U IPUMEHEHUA UX B PeabHOH JKU3HU AJIA PelleHnsd
OpPaKTUUYECKUX 3amadu.
B 3T0i1 cBsA3M IIpu M3yUeHUU IIpeaMeTa «XUMHUA» TOMUHUPYIO-
Imee 3HaUeHNe MPUOOPeTaloT Takue IeJu W 3aJavul, Kak:
= granTanua o0ydamIuxcsad K YCJIOBUAM AUHAMHUYHO pa3BUBa-
IoIleroca Mwupa, (POPMHUPOBAHUWE WHTEJJIEKTYaJbHO Pa3BUTON
JUYHOCTU, TOTOBOI K caM0O0Opa3soBaHUIO, COTPYAHUUYECTBY, Ca-
MOCTOATEJIHLHOMY HPUHATHUIO T'PAMOTHBIX PEIIeHU B KOHKPET-
HBIX JKUBHEHHBIX CUTYyalllAX, CBSIBAHHBIX C BEIEeCTBAMHU W UX
OpuMeHeHNEeM;
= (popMUpOBaHNE y OOyUaIOIIUXCA KJIIOUEBLIX HABBIKOB (KJIIOUe-
BBIX KOMIIETEHIIUIT), MMEIOIINX YHWBepCaJIbHOE 3HAUeHUe IJId
Pa3INYHBLIX BUAOB AeATEeIbLHOCTH: pelleHus IpobJeM, IMOMCKA,
aHau3a 1 00paboTKM MHPOPMAINKU, HEOOXOAUMBIX IJIA IPUO006-
peTeHus OubITa AeATEJIbHOCTH, KOTOPAad 3aHNMAET BasKHOE MECTO
B ITIOBHAHUU XUMUU, 4 TaK¥Ke IJId OIeHKU C MO3UITNI 9KOJIOTUYEe-
CKOI1 6e30ITaCHOCTH XapaKTepa BIUAHUA BEIeCTB 1 XUMUYECKUX
IPOIeCCOB HAa OPTAaHU3M YeJOBeKa U IIPUPOIHYIO CPeny;
= Da3BUTHE II03HABATEJbHBLIX HMHTEPECOB, WHTEJJIEKTYaJbHBIX WU
TBOPUYECKUX CIIOCOOHOCTEN 00yUAIOIIMXCA: CIIOCOOHOCTH CaMOCTO-
ATEeJbHO IPUOOpPeTATh HOBbI€ 3HAHUSA II0 XUMUU B COOTBETCTBUU C
KU3HEHHBIMHU IIOTPEOHOCTAMU, MCIIOJb30BATH COBPEeMEHHbIe MH-
dopMaIMoOHHbIe TeXHOJIOTHUM MJIS IIOMCKA M aHajJam3a yuyeOHOW u
HayYHO-IOMYJIAPHON MHMOPMAIIUY XUMHUUECKOTO COJEePKaHNg;
= hopMUpPOBaHNE U PA3BUTHE Yy OOYUAIOIIMXCA aCCOIMATUBHOIO
¥ JIOTUYECKOTO MBLINLIeHUs, HAOJI0IaTeIbHOCTH, COOPAHHOCTH,
aKKypaTHOCTU, KOTOPbIe OCOOEHHO HeOOXOAWMbI, B YACTHOCTH,
OpHU IJIAHUPOBAHUHY U IIPOBEIEHUN XUMUUECKOTO 9KCIIEPUMEHTA;
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= BOCIIMTAHUE y O0yUaIOINXCA YOeKIEHHOCTH B ITYMaHUCTUYECKOMN
HAIIPaBJIEHHOCTU XUMUU, €€ Ba;KHOI POJIM B PeEIleHUH II00asb-
HBIX MPOO6JIEM PAIMOHAJIBLHOTO IPUPOAOIIOIB30BaAHUS, ITOTOJIHE-
HUS 9HEPTETUYECKUX PECYPCOB U COXPaHEHUA IIPUPOIHOTO PaB-
HOBECHUA; OCO3HAHUSA HEOOXOAMMOCTH 0EepEeKHOTO OTHOUIEHUS K
IPUPOJE M CBOEMY 3J0POBEIO, a TAKIKe IPHUOOPETEHN S OIBITA UC-
HOJIb30BAHUSA IIOJYUYEHHBIX 3HAHUN AJIA OPUHATHUA TI'PAMOTHBIX
PelIeHn B CUTYyalluAX, CBISAHHBIX C XUMUYECKUMU SIBJICHUAMMU.
Ilenn u 3amaum usyuyeHUs: mpeamMeTra «XUMHUS» MMOJYUUIU IIOJH-
POOHYI0O METOAMYECKYI0 HHTEPHPEeTaluio B pasiese IPOrpaMMbI
«ILmanupyembie pesyIbTaThbl OCBOEHUS IIPEIMETa» , 0JIarofgaps ueMy
obecIieuyeHO YETKOe MIpeACcTaBJIeHre O TOM, KaKue 3HaHUS U YMEeHUS
WMEIOT MIPSAMOE OTHOIIEeHNMEe K Peaaus3alud KOHKPEeTHOM IeJu.

MECTO YYEBHOTO NMPEAMETA «XUMWUA»
B YYHEBHOM MNAHE

B cucreme cpemmero ob6miero ob6pasoBaHus «XuUMHA», U3yUae-
Mas Ha 6a30BOM ypOBHE, IpU3HaHAa 00A3aTeJIbHBIM yUeOHBIM IIPe.I-
MEeTOM, BXOIAIIMM B COCTaB IIpeAMeTHOI obsactu «EcTecTBeHHBIE
HayKN». YUeOHBIM ILJIAHOM Ha eé uaydeHue oTBemeHO 70 yueOHBIX
yacoB, mo 1 uacy B Hemeaio B 10 u 11 KiaccaX COOTBETCTBEHHO.
B remarmueckoM IJIaHWUPOBAHUU YKa3aH pPe3epB yueOHOrO BpeMe-
HU, KOTOPOEe PEKOMEHAYEeTCA VIS Peanus3alui aBTOPCKUX IOAX0I0B
0 MCIOJB30BAHUIO PA3HOOOPA3HBIX (OPM OpTraHU3aINU yUeOHOTO
mpoliecca.
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MJAAHUPYEMBIE PE3VJIbTATbI OCBOEHUA YYEBHOI0
NPEAMETA «XUMUA»

®I'OC ycranaBimBaeT TpeOOBaHUA K Pe3yJbTaTaM OCBOEHUS 00-
YYaIOIIMMUCA IIPOTrpaMM cpeaHero ob1ero oopasoBaHusa (JIUUHOCT-
HBIM, MeTaIpeIMeTHBIM M HpeaMeTHbIM). HaydyHo-MeToguuecKoM
OCHOBOM /I pPaspaboTKU IJIAHUPYEMBIX PEe3yJIbTATOB OCBOEHUA
IporpaMM cCpemHero o0Iero oopasoBaHUA SBJISIETCS CHCTEMHO-Ie-
ATEeJIHLHOCTHBIN MOIXO/.

JINYHOCTHbIE PE3VJIbTATbI

B cooTBeTCTBUM € CHCTEMHO-IESATEeIbLHOCTHBIM IIOAXOIOM B
CTPYKTYpPe JUUHOCTHBIX PE3YyJILTATOB OCBOCHUSA PeaMeTa « XUMUI»
Ha YpOBHE CpeIHero ooOInero o6pasoBaHUSA BbIZEJEHbI CJIeIVIOI[Ie
COCTaBJIAONINE:

— OCoO3HaHUe 00yYaIOIMIMMUCA POCCUMCKON IPaKIaHCKON UAeHTUY-
HOCTH — TOTOBHOCTH K CaAMOPA3BUTUIO, CAMOCTOSTEJIbHOCTU U
caMoOOIIpeIeJIeHnIO;

— HaJW4Yue MOTUBAIUU K 00yUeHUIO;

— IleJIeHAIPaBJI€HHOEe Pa3BUTHE BHYTPEHHUX YOEKIEHUHN JIUUHO-
CTHU Ha OCHOBe KJIIOUeBBIX IIeHHOCTEN 1 NCTOPUYEeCKUX TPpaguluii
0a30BOM HAYKU XUMUU;

— T'OTOBHOCTh U CIIOCOOHOCTH OOYUAIOIIUXCA PYKOBOACTBOBATHCS
B CBOEH JesATeIbHOCTU IeHHOCTHO-CMbBICJIOBLIMI yCTAaHOBKAMM,
OPUCYIITUMHU IEeJOCTHON CUCTeMe XMUMHUYECKOTO 00pa3s0BaHUS;

— HaJn4YMe IIPABOCO3HAHUA 9KOJOTUUECKON KYJIbTYPhI I CIIOCOOHO-
CTH CTaBUTh IEJU U CTPOUTH KU3HEHHbBIE TLJIaHbI.

JIuHOCTHBIE pE3yJIbTaThl OCBOEHUA IIpeaMera «XWUMHUSI» OO-
CTUTAIOTCS B €QUHCTBE YUEOHOM M BOCIHUTATEJIbHOUN IesATelbLHOCTH
OpraHusanuu B COOTBETCTBUU C T'YMAHUCTHUUYECKUMM, COIMOKYJIb-
TYPHBIMU, AYXOBHO-HPABCTBEHHBIMHU I[€HHOCTAMHU ¥ HUJealaMU
poccuiicKkoro rpaKIaHCKOro oO0IecTBa, IPUHATHIMU B OOIECTBe
HOpMAM¥W ¥ TPAaBUJIAMU IIOBEIEHUS, CIIOCOOCTBYIOIIMMHU IIPOIEC-
caM caMOIIO3HAHHNS, CAMOPA3BUTUSA 1 HPABCTBEHHOT'O CTAHOBJIEHUS
JUYHOCTU OOYUAIOIIUXCS.

JImuHOCTHBIE Pe3yJabTaThl OCBOEHUSA IIpeaMeTa «XUMHA» OTpa-
JKaIOT C(pOPMUPOBAHHOCTD OIILITA II03HABATEILHON U IIPAKTUUECKOMI
IeATeJbHOCTH O0yYaloIMXCA II0 peajusallii HMPUHATHIX B 00IIe-
CTBe IIeHHOCTEM, B TOM UMCJIe B YACTH:

1. IpaxxpaHckoro BocnuTaHus:

— 0CO3HAHUA OOYUYAIOMMMUCA CBOUX KOHCTUTYIIMOHHBIX IIPAB U
o0sizaHHOCTEIl, YBaKEeHUsI K 3aKOHY U IPABOIOPAIKY;

— MpPEJCTABJICHUA O CONUAJIBHBIX HOPMAX M IIPABUJIAX MEMKJIMU-
HOCTHBIX OTHOIIEHUI B KOJIJIEKTUBE;
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— T'OTOBHOCTU K COBMECTHOI TBOPUYECKOMH JesATeIbHOCTH IIPU CO34a-
HUU yYeOHBIX ITPOEKTOB, PeIlleHUN YUeOHBIX 1 IT03HABATEJIbHBIX
3a/1a4, BHITTOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

— CIIOCOOHOCTH IIOHHMATH M MIPUHKNMATh MOTHUBBI, HaMepeHHsd,
JIOTUKY Y apryMeHTBhI APYTrUX MNPU aHaJIn3e Pa3IMUYHBIX BHUIOB
y4eOHO! JesTeIbHOCTH,

2. NMarpuoTuueckoro BocnUTaHus:

— IIEHHOCTHOT'O OTHOIIEHUS K MCTOPUYECKOMY U HAYYHOMY HacJe-
OUIO OTE€UECTBEHHOM XVMMUIH;

— YBasKeHUA K IPOIecCy TBOPUYECTBA B 00JaCTH TEOPUU U IIPAKTU-
YeCKOro IPUMEHEHUA XUMUMU, OCOBHAHUA TOTO, YTO NOCTUKEHUA
HaYKM eCTh Pe3yJbTaT AJUTENbHBIX HaOJTIOgeHNH, KPOIIOTIMBBIX
9KCIEePUMEHTAJIbHBIX IIOMCKOB, IIOCTOAHHOTO TPyAa YUYEHBIX U
IPaKTHUKOB;

— HMHTepeca U M03HABaTeJIbHBIX MOTUBOB B IIOJIYUEHUU W TOCJIENY-
IOIIEeM aHaJau3e nHQPOPMAaIlNU O IIePeJOBLIX JOCTUKEHUAX COBpe-
MEHHOI OTeUeCTBEHHO! XHNMUU;

3. ﬂ,yxonuo-upascrseuuoro BOCNUTaHUA:

— HPaABCTBEHHOI'O COGHAHUA, ITUUYECKOI'O IIOBEOEHUA;

— cOoCcoOHOCTU OIleHUBaATh CUTyallul, CBA3aHHbIE€ C XUMNYECKNUMU
ABJICHUAMU, W IIPDUHMMATh OCO3HAHHbIEC PEIIEHUA, OPUEHTUPY-
SACh Ha MOPaJbHO-HPABCTBEHHBIEC HOPMbBI M II€HHOCTH;

— T'OTOBHOCTH OII€HMBaTb CcBOE ImoBeneHne U IOCTYIIKM CBOUX TO-
Bapnmef/'l C IIOSI/IIII/II';I HPaBCTBEHHBIX MW IIPABOBBIX HOPM H OCO-
3HaHue HOCJIeI[CTBI/Iﬁ 9TUX IIOCTYIIKOB;

4. ®opMuUpoBaHUS KYNbTYpbl 340pOBDbS:

— IOHMMAHUA IIEHHOCTEH! 3I0pOBOT0 U 0e30macHOTo o0pasa KUu3-
HU; HeO6XOI[I/IMOCTI/I OTBETCTBEHHOI'O OTHOILIIEHUA K CO6CTBeHHO-
My PU3UUECKOMY U IICUXUYECKOMY 3I0POBBIO;

— coOroneHns MpaBU 0€30MacHOro o0pallleHns C BellleCTBaAaMU B
OBITY, TOBCETHEBHOM JKM3HU U B TPYAOBOU AEATEIHLHOCTH;

— IIOHMMAaHMUA II€HHOCTH IIPaBUJI MHAWMBUAYAJIBHOT'O 1 KOJIJIEKTHUB-
HOTO 6e30IacHOT0 IIOBEAEHUSA B CUTYAIIUSIX, YIPOKAIOIINX 3I0-
POBBIO U KUBHU JIOAEM; OCO3HAHUSA ITOCJEACTBUN U HEIPUATUSA
BPEIHBIX IPUBLIUEK (YIIOTPEOIeHNA aJIKOT0JIsI, HAPKOTUKOB, Ky-
peHUus);

5. TpyaoBoro BocnutaHus:

— KOMMYHUKATHUBHOU KOMIIETEHTHOCTU B y4UeOHO-MCCJIeTOBATEb-
CKOM JIesATeIbHOCTU, OOIEeCTBEHHO MTOJIe3HOM, TBOPUECKOH U APY-
I'Mx BUJAAX JesATeIbHOCTIH;

— YCTAHOBKHM HA aKTHMBHOE YUACTHEe B PElIeHNU IIPAKTUUYECKUX 3a-
Iau coIMajJbHOM HAIIpaBJIeHHOCTU (B paMKax CBOero KJjacca,
IITKOJIBI);
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— WHTepeca K IPaKTUUECKOMY M3yUYeHHUIO Ipodeccuil pasjainyHOro
poza, B TOM YKCJI€ Ha OCHOBE IPUMEHEHUS IIPEeIMEeTHBIX 3HAHUHA
0 XUMMUU;

— yBaKeHUA K TPYAY, JIOAAM TPyAa U pe3ysibTaTaM TPY/IOBOIi Je-
ATEeJIHLHOCTH;

— rOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAJIBLHOM TpPaeK-
Topuu 00pasoBaHUs, OyAyIiel mpodeccuu W peau3anuu coo-
CTBEHHBIX KU3HEHHBLIX IIJIAHOB C YUETOM JINUYHOCTHBIX HHTEPECOB,
cIoco0HOCTell K XMMUU, MHTEPECOB U HMOTPeGHOCTEel 00IecTBa;

6. DKONOrMYeCcKoro BOCNUTaHUA:

— DKOJIOTUYECKHU IeJecOO00pPa3HOro OTHOIIEHUWSA K IIPpUpoJe, Kak
VCTOUHUKY CYIIECTBOBAHUSA KU3HU Ha 3eMJIe;

— MOHMMAHUA TVIOOAJBHOTO XapaKTepa 9KOJOTHYECKUX IIpobJieMm,
BIUSHUS SKOHOMUYECKUX ITPOI[ECCOB Ha COCTOAHUE IIPUPOTHOM
¥ COIMAJILHOM CpeIbl;

— OCO3HAHUA HEeOOXOAMMOCTH NCIIOJNb30BAHUA JOCTIKEHUHA XUMUN
IJIA PellleHusI BOIIPOCOB PAIIMOHAJIBLHOTO IMIPUPOIOIIOIb30BAHUS;

— aKTUBHOI'O HENIPUATUA AeHCTBUHN, IPUHOCAUIUX BPeJ OKPYIKalo-
el IPUPOAHOM cpesie, YMEHUA ITPOTHO3UPOBATH HEOJIarompusaT-
HbIE YKOJIOTUUECKNE IIOCJIECTBUA IIPEeANPUHUMAaEeMbIX AeficTBUMI
U IpeaoTBpaIaTh UX;

— HAJIWYUA Pa3SBUTOTO DKOJIOTMUECKOTO MBIINIIEHU, SKOJOTHrYe-
CKOUM KYJBTYPHI, ONBITA NEATEJIbHOCTU SKOJIOTMUECKON HampaB-
JIEHHOCTU, YMEHUS PYKOBOJACTBOBATHCA MMH B II03HaBaTeJIbLHOI,
KOMMYHUKATUBHON W COIUAJILHOIN IIPaKTHUKe, CIOCOOHOCTU U
YMEeHUS aKTUBHO IIPOTUBOCTOATH UIEOJIOTUMN XeMOo(poOuu;

7. LleHHOCTN HayuyHOro NO3HaHUsA:

— cOPMUPOBAHHOCTA MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPE-
MEHHOMY YPOBHIO Pa3BUTHA HAYKU U OOIIECTBEHHOM IIPaKTUKMU;

— HOHMMAHUA CHelu(PUKN XUMUU KAK HAYKU, OCOSHAHUA €€ POJIu
B (QOPMHUPOBAHUU PAIMOHAJIBLHOTO HAYYHOT'O MBINLIEHUA, CO3-
IAaHWU I[EJOCTHOTO IPeICTAaBJIeHuA 00 OKPY:KamlleM MUDPe Kak
0 eIWHCTBe NMPUPOALI 1 UEeJOBEeKa, B IMMO3HAHUU HPUPOIHBIX 3a-
KOHOMEPHOCTeII M pelleHrnr HPoOJieM COXPaHEeHUs IIPUPOSHOTO
paBHOBecUs;

— y0eKIEHHOCTU B 0CO00II 3HAUMMOCTY XUMUU JJIsI COBPEMEHHOM
IMUBUIN3AIAN: B €€ TYMaHNUCTUYECKOM HANPABJIEHHOCTH W BaK-
HOU POJIX B COBTaHUU HOBOI 0a3bl MaTepPUAJIbHOMN KyJIBLTYPHI, pPe-
IIeHUN TJI00aJbHBIX ITPO0JEeM YCTOMUMBOTO PA3BUTUA YeJOBeUe-
CTBA — ChIPbEBOI, DHEPreTUUECKOM, IINIIEeBON 1 9KOJIOTMUYECKOI
6e30IacHOCTH, B PA3BUTHUU MeIUIIUHBI, 00ECIIEUeHUHN YCJIOBUM
YCIIEIIHOT'O TPYAA U S9KOJOTNUYECKN KOM(POPTHOMN KUBHU KAMKIOT0
yjieHa oO0IIecTBa;
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— €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH: IIOHUMAaHUSA CYIIHOCTU Me-
TOZOB MO3HAHUA, MCIOJb3YEMbIX B €CTECTBEHHBLIX HAayKaX, CIIO-
COOHOCTU HCIIOJB30BaTh IMOJydYyaeMble 3HAHUS [AJs aHAIW3a U
00BbACHEHUSA ABJIEHUU OKPYKAIOIIET0 MUPA U IPOUCXOAAIINX B
HEM U3MeHEeHUH; YMeHUs eJaTh 000CHOBAaHHBIE 3aKJIIOUEHUI Ha
OCHOBe HAyYHBIX (PaKTOB U UMEIOIUXCA JAaHHBIX C I[€JbIO TIOJIY-
YeHUSA JOCTOBEPHBIX BBIBOJOB;

— CIIOCOOHOCTY CaMOCTOATEJHLHO HCIIOJb30BAaTh XMMHUYECKUe 3Ha-
HUSA AJI5 PellleHns IpobJieM B peaJbHBIX JKM3HEHHBIX CUTYalUAX;

— MHTepeca K IIO3HAHUWIO U MCCJIEL0BATEIbCKOU AeATEeILHOCTH;

— TOTOBHOCTU ¥ CIOCOOHOCTM K HEIPePHIBHOMY OOpPa30BaHUIO U
caMooOpa3oBaHUIO, K aKTUBHOMY ITOJIyYEeHUIO HOBBIX 3HAHUI 1O
XVUMHUU B COOTBETCTBUU C KUBHEHHBIMU IIOTPEOHOCTAMU;

— HWHTepeca K 0COOeHHOCTAM TPyZa B PA3JINYHBIX cepax mpodec-
CUOHAJIbHOU esTeILHOCTH.

METANPEAMETHBIE PE3YJIbTATbI

MeranpegmeTHble pes3yJsbTaThl OCBOEHUA YUEOHOTO IIpeaMeTa
«XuMusi» Ha YpOBHE cpemHero ooOIero odpasoBaHUA BKJIIOYAIOT:
3HaUMMbIe AJA (HPOPMHUPOBAHUA MHPOBO33PEHUS OOyUAIOIIUXCA
MeXXIUCHUIIINHADHBIE (MEXKIpPEeIMeTHbIE) OOIleHayUYHble IIOHS-
TUSA, OTPa’KaoIye IeJOCTHOCTh HAYyYHOM KapTHUHBI MUpA W CIIe-
nuGUKYy MeTONOB IIO3HAHUS, WCIIOJb3YEMBIX B €CTECTBEHHBIX Ha-
yKax (MaTepus, BeIeCTBO, dDHePrus, ABJIEHUE, IIPOIECC, CHUCTEMA,
HAyYHBIN (paKT, TPUHIUI, TUIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, HCCJIedOBaHUE, HaOJIOJeHUe, HU3MepPeHUe, JKCIEPUMEHT
¥ Ip.); YHUBEDPCAJIbHBIE YUeOHbIE NelcTBUA (I0O3HABATEIbHBIE, KOM-
MYHUKATUBHBIE, DETyJIsATUBHBIE), obecmeumBaroiiue (GOpMUPOBa-
HUe QYHKIMOHAJIBHON I'PAMOTHOCTH UM COIIMAJBLHOM KOMIIETEHI[UU
00yJaoNIUXCs; CIIOCOOHOCTL 00yUaIOINXCA MCI0JIb30BaTh OCBOEH-
Hble MEXXAVCIUIJINHADHBIE, MHUPOBO33DEHUECKNE 3HAHUA U YHU-
BepcaJibHbIe yueOHbIe AeMCTBUS B IIO3HABATEJBHOM M COIMAJIBLHOMN
IpaKTUKe.

MeranpenMeTHble Pe3yJIbTaThl OTPAXKAIOT OBJIaZleHUE YHUBED-
CAJIbHBIMUM YUYeOHBIMU IO3HABATEJIHHBIMU, KOMMYHUKATUBHBIMU U
PETYyIATUBHBIMU AEHCTBUAMU.

Ognadenue yHuGepcanrbHbLMU Y4ueOHbLMU NO3HAEAMENb-
Hblmu delicmeuamu:

1. BazoBbIMM NOorMYyecKkMMM AeUCTBUAMM:

— CaMOCTOATEJIBHO (OPMYJUPOBATHL U aKTyaJIM3UPOBATh HIPOOJIie-
MYy, BCECTOPOHHE €€ paccMaTpPUBATh;

— OIpeleidaTh IIeJIN OeATeJbHOCTU, 3alaBasd IIapaMeTphbl U Kpure-
pun X AJOCTUXEHHUA, COOTHOCUTH pPe3yJjbTaThbl NEeATEJIBHOCTU C
IIOCTAaBJIEHHBIMU IIE€JISAMU,
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HCIIOJIb30BATL MPU OCBOGHUM S3HAHUM IIPUEMBI JIOTMYECKOT'O
MBINIJIEHUA — BBIAEJAThL XapaKTepHbIe IMPU3SHAKW HMOHATUN U
yCTaHABJINBATHL UX B3aMMOCBS3b, MCIOJH30BATh COOTBETCTBYIO-
e MOHATUA IJIsA O0bsICHEHUS OTAENbHBLIX (PAKTOB U SABJICHIIA;
BBIOMPATH OCHOBAHUA U KPUTEPUHU IS KJIACCUPUKAIIUY BEIleCTB
U XUMUUYECKUX PeaKIuii;

yCTAHABJINBATH IPUUYNHHO-CJIEACTBEHHBIE CBA3U MEXKIY HU3yuae-
MBLIMU SABJICHUIMU;

CTPOUTDH JIOTUYECKHE paccy:xkaeuHus (MHIYKTUBHbIE, NeIyKTUB-
HbIE, II0 aHAJOTHUU), BBIABIATL 3aKOHOMEPHOCTH W IIPOTHUBOpPE-
Yy B paccMaTPUBaeMBbIX SBJIEHUAX, (POPMYJIUPOBATHL BBIBOIBI
¥ 3aKJIIOUYEHNT;

IPUMEHATH B IPOIiecce MO3HAHUS NCIIOJIb3yeMble B XMUMUM CHUM-
BoJIMUecKUe (3HaKOBbIe) MOIeJH, IIPeo0pa3oBbIBATh MOIEILHBIE
OpeICTaBIeHUSI — XUMUYECKUN 3HAK (CMMBOJI) 9JIeMEHTAa, XU-
MHYecKas (opmyJia, YypaBHEHHE XMMUUYECKOM peaknuu — IIpu
pellleHuu y4eOHBIX IIO3HABATEJNbHBIX U IIPAKTUYECKUX 3amad,
HIPUMEHATh HA3BaHHBLIE MOJEJIbHBIE IIPEACTABJICHUA OIS BBIAB-
JeHUs XapaKTePHBIX NPU3HAKOB M3yYaeMbIX BEIECTB M XUMMU-
YEeCKUX peaKInii;

2. basoBbiMKu MUccnenoBaTeIbCKUMM AEeUCTBUAMMU:

BJIaZIETh OCHOBAMM METOJOB HAYUYHOTO MO3HAHUSA BEIECTB U XU-
MHUYECKUX PEeaKIInii;

dopmMyaupoBaTh IeJIM W 3aJadyy HCCIEeNOBaHUSA, MCIOJb30BATh
TOCTaBJIEHHBIE U CAMOCTOSATEILHO CHOPMYINPOBAHHBIE BOIIPOCHI
B KaueCcTBe MHCTPYMEHTAa IIO3HAHUS U OCHOBHI JJis1 (hopMUPOBA-
HUSA TUIOTE3LI II0 HPOBEPKE IPABUJIBHOCTH BBICKA3BIBAEMBIX
CYsKIOEeHU;

BJIAZETh HABBIKAMU CAMOCTOATEJHHOTO IIJIAHUPOBAHUA U IIPOBE-
IOeHUsA YUYeHUUYECKUX SKCIEePHMMEHTOB, COBEPIIEHCTBOBAThH yMe-
HuA HaOJI0ZATh 3a XOMOM IIPOIlEcCa, CaAMOCTOSATENHLHO IPOTHO-
3UPOBATH €T0 Pes3yJbTaT, QOPMYJIUPOBATEL 0000IIEHUS U BHIBOIBI
OTHOCHUTEJIHHO JOCTOBEPHOCTH PE3YyJLTATOB WCCJIEIOBAHUS, CO-
CTaBJIATH 000CHOBAHHBIN OTUET O MPOAeaHHO# pabore;
npuolperaTh OIBIT YUEHUUYECKOUN WCCJIeJOBaTeJbCKOM UM IIPO-
eKTHOM [IesATEeIbHOCTU, HPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH
K CaMOCTOSTEJIbHOMY IOMCKY METOIOB PEelIeHUsA MPaKTUUYECKUX
3a/a4, IPUMEHEeHNIO0 Pa3JINUYHBIX METOJOB ITO3HAHU;

3. NMpuémamum pabotbl ¢ uHPopmMaumeii:

OPUEHTUPOBATLCSI B PA3JIUYHBIX WNCTOUYHUKAX WHGpOpMAIUNA
(HAyYHO-TIOMIYJIAPDHAA JINTEPATypa XUMUYECKOTO COAEp'KaHUdg,
CIIpaBOUYHBIE IOCOOUsA, pecypchl MHTepHeTa), aHAJIU3UPOBATH
nH@OPMAIINIO PAa3IUYHBIX BUIOB U (DOPM IIPECTaBJICHUI, KPU-
TUYECKU OIeHUWBATDH €€ TOCTOBEPHOCTh U HEIIPOTHBOPEUMBOCTD;
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— (dopMyJIUPOBATH 3aIIPOCHI ¥ IPUMEHATH PA3JINYHbIe METOIAbI IPU
ouCcKe 1 oTOope mHpopMaInuy, HeoOXOAMMOI AJIA BBITOJTHEHUI
yueOHBIX 3a/1ay ONPEeAeJEHHOTO TUIIA;

— OpuoOpeTaTh OIBIT UCIOJAb30BaHUSI MHGOPMAIMOHHO-KOMMYHU-
KATUBHBIX TEXHOJOTUH M PA3IUUYHBIX IIOMCKOBBIX CHUCTEM;

— CaMOCTOATEJbHO BHIOMPATH ONTUMAJILHYIO (opMy mpencTaBe-
HUus mHbopManum (cxeMbl, rpad@UKu, AUArpaMMbI, TaOJHUIIBI,
PUCYHKU U T. 1I.);

— HCHOJIb30BaTh HAYYHBIN A3BIK B KadecTBe cpefcTBa mpu pabdo-
Te C XUMUYECKOH mHpopMaImeli: IPUMEHATb MeKIIpeJMeTHBIEe
(busuueckue u MaTeMaTHUeCKNe) 3BHAKU ¥ CUMBOJIBI, (OPMYJIBI,
ab0peBUATypPhl, HOMEHKJIATYPY;

— WCIIOJIb30BATh ¥ IIPEoOpPAa30BBIBATh 3HAKOBO-CHMBOJHUECKUE
cpeZcTBa HATVIATHOCTH.

Oé6nadenue YHUGEPCANLBHBLMU KOMMYHUKAMUGHBLMU
deticmeuamu:

— 3ajaBaTh BOIIPOCHI IO CYIIECTBY OOCY:KJaeMOIl TeMBI B XOJAe OU-
aJyiora W/WJU MUCKYCCUU, BBICKA3LIBATH UIEH, (MOPMYJIUPOBATH
CBOU IIPEJJIOKEHUSA OTHOCUTEJIBHO BBINIOJIHEHUSA IIPEIJI0KEeHHON
3amauu;

— BBICTYHATH C Ipe3eHTaluell pe3yabTaTOB ITO3HABATEJNHLHOM me-
ATEJIBHOCTU, MOJIYYEHHBIX CAMOCTOSATEJIBHO HUJIU COBMECTHO CO
CBEPCTHUKAMY IPU BBLITOJHEHUU XUMUUYECKOTO SKCIIEPUMEHTA,
OIPaKTUYECKON paboThl IO MCCIETOBAHUIO CBOMCTB M3ydaeMbIX
BeIIeCTB, peajn3aluu yueOHOTO MpoeKTa 1 GopMyIupPOBaTh BbI-
BOJBI IO pe3yJibTaTaM HPOBEAEHHBIX MCCJIETOBAHUM IIyTEM CO-
TVIACOBaHUA MO3UINI B X0JIe O0CYKIeHUs 1 00MeHa MHEHUSAMMU.
Og6nadenue YHUBEepPCANbHBLMU pe2YnamuéHbLmu delcm-

suamu:

— CaMOCTOATEJbHO MJIAHUPOBATHL U OCYIIECTBJSATH CBOIO IIO3HA-
BaTeJbHYIO HeATeJbHOCTh, ONPEAesasa eé IeJid U 3aJauu, KOH-
TPOJINPOBATH U IO Mepe HeoOXOAMMOCTN KOPPEKTHUPOBATH IIPe]-
JaraeMbIfl aJTOPUTM AeWCTBUU NHPU BBITMOJHEHUU YUEOHBIX U
HcceN0oBaTeIbCKUX 3ajadu, BhIOUpaTh Hambosee 3(M(HeKTUBHBIH
crioco0 MX pelIeHmA ¢ YUETOM IOJyUYeHUs HOBBIX 3HAHUI O Be-
IeCTBAaX M XUMUUYECKUX PeaKInAX;

— OCYIIECTBJIATH CAMOKOHTPOJIb CBOEHN IeATeJIbHOCTH Ha OCHOBE
caMoOaHaJN3a U CAMOOI[EHKU.

NPEAMETHBIE PE3YJIbTATDI

IIpenmeTrHbIe pe3yabTaThl OCBOEHUS IPOTPAMMBI CPEIHETO 00-
mero o0pa3oBaHUA II0 XUMUM Ha 0a30BOM yPOBHE OPHMEHTHPOBAHBI
Ha ofeclieyeHUe IIPEUMYIIIECTBEHHO 00IneoOpasoBaTelbHON U 00-
MIEKYJBTYPHOII IMOATOTOBKY oOydaromuxcs. OHU BKJIIOUAIOT: CIIEIl-
ndpudecKkre A yueOHOTO mpeamera «XUMUSA» HAyUYHBbIe 3HAHUA,
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YMEHUS U CIIOCOOBI IeMCcTBUil 110 0CBOEHUIO, MHTEPIIPETAI[UN 1 IIpe-
o0pa3oBaHUI0 3HAHUM, BUABI JeATEeIbHOCTH II0 IMOJYUYEeHUI0 HOBOTO
3HAHUA U IPUMEHEHUIO SHAHUH B PA3JINYHBIX YUeOHBIX U PeaIbHBIX
KM3HEHHBIX CUTYalluAX, CBA3AHHBIX ¢ XMMUel. B mporpamMmme npe-
METHBIE Pe3yJabTaThl IIPEACTABJIEHBI IO T'OJlaM M3YUYeHUA.

10 KJIACC

IIpenmerHble pe3yabTaThl 0OCBOeHHA Kypca «OpraHmueckas Xu-

MUA» OTPaAMAIOT:

1)

2)

3)

4)

cpopmuposannHocmv npedcmasseHuil: 0 XUMUUECKOU COCTaB-
JISAIONIE eCTeCTBEHHO-HAYUYHON KapTUHBI MUPA, POJIY XUMUU B
MO3HAHUY ABJEHUU IIPUPOJLI, B QOPMUPOBAHNN MBIIJIEHUSA U
KYJBTYPHI IUUYHOCTH, €€ QYHKIITMOHAJIBLHON IPaAaMOTHOCTU, HEO0-
XOAMMOM IJIf PelleHusd IPAKTUYECKUX 3a0au U DKOJOTUUECKU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO M HTPUPOMHOM
cpene;

8sadeHue CHCTEMOM XMMHUYECKMX B3HaAHWHI, KOoTopas BKJIIO-
YaeT: OCHOBOIIOJIATAIOIIME IIOHATHUA (XUMHUUYECKUII 9JIeMEeHT,
aToM, BJIEKTPOHHAs 000JIOUKa aToMa, MOJIeKyJia, BaJIEHTHOCTbD,
BJIEKTPOOTPUIATEIFHOCTh, XMMUYECKasi CBsA3b, CTPYKTypHasd
dopmyna (pas3BEpHyTas U COKpAIéHHAaA), MOJIb, MOJAPHAA
Macca, MOJIAPHBIN 00BEM, YITIEPOOHBIN CKeJeT, QYHKIINOHAb-
Had Ipynna, pagukaj, U30Mepus, N30MePhl, TOMOJOTUYECKU
pAJL, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOA- U a30TCOAEPIKAIIME
COeIVHEHUsI, MOHOMED, IIOJINMEDP, CTPYKTYpPHOE 3BEHO, BBHICO-
KOMOJIEKYJIAPHbIE COENWHEHWA); TEOPUU U B3aKOHBI (Teopus
cTpoeHmusa opraHmueckmx BemlecTB A. M. Bytiepoa, 3akoH
COXpaHEeHUsI MACChl BeIEeCTB); 3aKOHOMEPHOCTH, CHUMBOJIMUYE-
CKUH A3BIK XMMWUU; MUPOBO33PEHUECKNE 3HAHUS, JeKallue B
OCHOBE MMOHMMAaHUA IPUUYNHHOCTH U CUCTEMHOCTH XUMUYECKUX
sABJIeHUM, (PaKTOJIOTUUECKNe CBEeJeHUsS O CBOMCTBaxX, COCTaBe,
MONyYeHUW U 0e30IMacHOM MCHOJB30BAHUM BasKHEUINIHNX opra-
HUYECKUX BEUIECTB B OBITY M IPAKTUUECKOU AeATEJILHOCTU Ue-
JIOBEKA;

chopmMupoBaHHOCMb YMEHUL 8bLABAAMb XapaKTePHbIe IPU3HA-
KU TOHATHUM, YyCTAHABIMWBATL UX B3aMMOCBA3b, UCNOJLb3084Mb
COOTBETCTBYIOINE MOHATUA IIPU OIMMCAHUY COCTaBa, CTPOEHUS
¥ IIpeBpallleHuii OpraHnYeCcKuX COeTUHEeHUIT;
chopmMupo6anHocCms YMeHUl UCNOAb306AMb XUMUUECKYIO
CUMBOJIUKY IJISI COCTABJIEHUSA MOJEKYJSAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTOM, COKPAIIEHHOM) GOPMYJ OPraHUUYECKUX BEIEeCTB
U YpaBHEHUII XMMUYECKUX PEaKIUil; u320masiueams MOIeIn
MOJIEKYJI OPTaHUYECKUX BEIUIECTB IJIA WJIJIIOCTPAIINN UX XUMU-
YECKOT'0 U IIPOCTPAHCTBEHHOTO CTPOEHN;
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o)

6)

)

8)

9)

10)

11)

12)

18

chopmupo6anHocms YyMeHUil yYycmarasiuéams TIPUHAJIENK-
HOCTh WM3YUYEHHBIX OPTaHWUYECKUX BEI[eCTB IO UX COCTAaBY U
CTPOEHMIO K OIIPEeIeIEHHOMY KJIacCy/TPYIITle coefuHeHn (yrie-
BOJOPOJBI, KUCJIOPO- U a30TCOJepIKalllie COeINHEHNA, BBICO-
KOMOJIEKYJIAPHBbIE COeIUHEeHUs); da8amy UM Ha3BaHUS IO CU-
crematuueckoir HoMeHKJIaType (IUPAC), a Takike mpUBOAUTH
TPUBUAJIbHBbIE Ha3BaHUSA OTHAEJbHBIX OPraHUYECKUX BEIIECTB
(pTUIEH, TIPOMUJIEH, AaleTUJIeH, JSTUJIECHIVINKOJb, TJIUIEPUH,
deHon, hopmanbaerun, ametaabierusi, MypaBbUHAA KHCJIOTA,
YKCyCHasd KHCJIOTa, OJIEMHOBAas KHCJIOTa, CTeaPUHOBAA KUCJIO-
Ta, IVII0K03a, GPYKTO3a, KpaxMaJi, IeJIII0JI03a, TVINIUH);
copmupoeanHocms ymeHus onpedensms BUABI XUMHUUYECKOH
CBSI3Y B OPTaHUYECKUX COeIMHEHUAX (OLMHAPHBIE U KPaTHHIE);
chopMUPOBAHHOCMYb YMEHUSL NPUMEHSAMb TOJOKEHUI TeOPUN
cTpoeHUsa opraHumyeckux BemmecTB A. M. ByrtiepoBa gas o0b-
SICHEHUS 3aBUCHUMOCTY CBOMCTB BEIIECTB OT UX COCTABa U CTPO-
€HNUA; 3aKOH COXPAHEHUs MAacChl BEIleCTB;
chopmupo8aHHOCMb YMEHUU XapaKmepu3oeambs COCTaB,
CTpoeHUEe, (pu3mMUecKUe ¥ XUMUYECKUE CBOMCTBA TUIIHNUYHBIX
IpeACcTaBUTENEN Pa3JIUYHBIX KJIACCOB OPTaHUUYECKUX BEI[ECTB
(MeTaH, sTaH, STHJIeH, IIPONUWJEH, alleTUJeH, OyramgueHn-1,3,
MmeTunbyTanues-1,3, 6GeH30J, METaHOJ, 9TAHOJ, STUJIECHIJIU-
KOJIb, TVINI[ePUH, (PEeHOJ, alleTalbIernsi, MypaBbUHasa U YKCYC-
Hasdg KUCJOTHI, IVIIOKO3a, KpaxMaJl, LeJLII0JI03a, aMUHOYKCYC-
Hasg KUCJIOTA); ULAIOCMPUPOSAMb TeHETUYECKYIO CBA3b MEXIY
HUMU YPaBHEHUSMU COOTBETCTBYIOIUX XUMUUECKUX DPEeaKI[Ui
C WCII0JIb30BAHUEM CTPYKTYPHBIX DOPMY.JI;
ChoOpMUPOBAHHOCMb YMEHUS XAPAKMEePU308aMb WCTOYHUKU
YIVIEBOJOPOIHOTO CHIPHsA (He(®Th, IPUPOAHBIN I'a3, yroJib), CIO-
co0BbI UX HepepaboTKM M IIPAKTUYECKOe IIPUMEHEeHUe IPOAYK-
TOB mepepaboTKI;

cpopmuposarHHoCcmb YMeHUil npoeo0ums BHIUUCIEHUS O XU-
MUYECKMM ypaBHEHUAM (Macchl, 00bEMa, KOJHUUECTBA HCXOJH-
HOTO BeI[eCTBa WJIN IIPOAYKTA PeaKIMU II0 UM3BECTHBLIM Macce,
00bEMY, KOJIMUYECTBY OJHOTO M3 MCXONHBIX BEIECTB WJU IIPO-
IYKTOB PeakKIuu);

copmuposanHocms YymeHuil 6sa0emb CHUCTEMOU 3HAHUI 00
OCHOBHBIX METOJaX HAYYHOTO MNO3HAHUS, WCHOJIb3YEeMBIX B
XUMUU TPU UBYYEHUU BEIeCTB U XUMUUYECKUX ABIeHUH (Ha-
OnioeHVEe, W3MEpPeHUe, KCIEePUMEHT, MOAEJIUPOBAHUE), UC-
nonib306aMb CUCTEMHBIE XMMUUYECKUEe 3HAHUA AJIA IPUHATUA
peuleHu# B KOHKPETHBIX KMBHEHHBIX CUTYaIlMAX, CBA3aHHBIX
C BeI[eCTBAMU U WX IPUMEHEHUEM;

copmuposarrHocms ymeruii cobarwdams npasusa IMOJIb30BA-
HUSA XUMUYECKOM mocynoii u J1abopaTOpHBIM O0OPYAOBAHUEM,
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13)

14)

15)

16)

17)

a TakKe IpaBuUja OOpallleHWUs C BeIleCTBAMH B COOTBETCTBUU
C MHCTPYKIUSAMH II0 BBITIOJTHEHUIO J1a00PATOPHBIX XUMUYECKUX
OIIBITOB;

copmupoeanHocms YMeHUll NJAAHUPOBAMb W BbLNOJHAMb
XUMUYECKUH SKCIEePUMEHT (IpeBpalleHus OPraHUYeCcKUX Be-
IIECTB IIPU HaTPEeBaHUU, IOJYUEHUE DTUJIEHA U U3YUEHUE ero
CBOICTB, Ka4eCTBEHHbIE DEaKI[MU OPTaHUUYECKUX BEIIEeCTB, Je-
HaTypanusa 0eJIKOB Ipu HarpeBaHWU, IBETHbIe peaknuu OeJi-
KOB) B COOTBETCTBUY C IIPABUJIAMY TeXHUKU 0€30IACHOCTU IPU
o0pallleHuM C BellecTBAaMU M JIa0OpaTOPHBIM O00OPYAZOBaHUEM,
npedcmasnams Pe3yJbTaThl XUMHUECKOTO JKCIEePUMEHTa B
¢dopme 3anuicu ypaBHeHUII COOTBETCTBYIOIIUX pPeaKIuit u ¢op-
MYJUPOBaMb BBIBOIBI Ha OCHOBE 3TUX PE3yJIbTATOB;
copmuposarnHocms YMeHull KPUMULeCKU aHAAUIUPOBAMb
XUMUUYECKYI0 MHOPOpMAIUI0, MOJyJYaeMyl W3 PasHBIX HCTOY-
HuKoB (CMU, UuTepHeT 1 Ap.);

copmuposarrHocms ymeruil coonodamsv npasuia SKOJIoTIYIe-
CKU I[eJIecCOO0Pa3HOT0 IOBEIEHUA B OBITY U TPYLOBOI NeATE/b-
HOCTHU B IIEJIAX COXPAHEHUS CBOEro 3J0POBbS U OKPYIKAIONIE
IPUPORHOI CPeabl; 0CO3HABGMb OMACHOCTHL BO3MEMCTBUA Ha
JKMBBIE OPTAaHU3MBI OIIPENEJEHHBIX OPTaHWUYECKUX BEIIECTB,
noHuUMaA cmbicsl mokasartenda 1K, noscrHams Ha mpumepax
CcIoco0ObI YMEHBIIIEHU U NPEeNOTBPAIeHUA UX BPEJHOTO BO3-
JelicTBUSA Ha OpPraHU3M YeJjIOBeKa;

IJIs OOyYJaloIUXCsA C OTPAHUYEHHBIMU BO3MOMKHOCTSAMU 3[0-
POBBbA: YMeHHNEe NPUMEHATh 3HAHUA 00 OCHOBHBIX JOCTYITHBIX
MeTO[aX IMMO3HAHUA BEIIEeCTB U XUMUUECKUX SABJICHUM;

[IJLSI CJIETIBIX U CJAA00OBUAAIINX O0yUAIOIIUXCA: YMEHUE UCIIOJNb-
30BaTh pesibeHO TOUeUHYI0 cucTeMy obo3HaueHnuii JI. Bpaitnsa
IJISI 3aIIICU XUMHUUYECKUX POpMY.I.

11 KNACC

IIpegmerHble pedybTaThl OCBOEHUA Kypca «O0Ias 1 HeopraHu-
yecKas XUMUA» OTPAKAIOT:

1)

2)

cpopmuposannHocmsv npedcmasaeHuil: 0 XUMUUECKOM COCTaB-
JA0IIEeH ecTeCTBeHHO-HAYUYHOM KapTUHBI MHUPAa, POJIU XUMUU
B MO3HAHUU SIBJIEHUM IPUPOABI, B GOPMUPOBAHUYN MBIIJIEHUSI
M KyJBTYPBHI JUYHOCTH, €€ (QPYHKIIMOHAJILHON TI'DAMOTHOCTH,
HeoOXOAMMOM AJIsI PelleHns IIPaKTUUYeCKMX 3amad U DKOJOTU-
yecKM 000CHOBAHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBLIO U IIPH-
ponHOIi cpeze;

8sadeHue CUCTEMON XMMHUUYECKNX 3HAHWI, KOTOpas BKJIIOUAET:
OCHOBOIIOJIATAOIIME IOHATUSA (XUMHUYECKUIl dJIEMEHT, aTOM,
U30TOII, S-, P-, d-3JIEKTPOHHBIE OPOUTATIN aTOMOB, MOH, MOJIEKY-
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3)

4)

o)

6)

7)

8)

20

Jia, MOJIb, MOJISIPHBIIZ 00BEM, BAJIEHTHOCTD, 3JIEKTPOOTPUIIATE I b-
HOCTb, CTEeHb OKMCJIEHHUS, XUMHUUeCKasi CBsA3b (KOBaJIeHTHAadd,
WOHHAs, MeTaJIndecKas, BOAOPOIHAafA), KPUCTAJJINUYECKAs pe-
MIETKA, TUIIBI XUMUUYECKUX PEaKIi, paCTBOD, 3JIEKTPOJUTHI, He-
SJIEKTPOJIUTEI, SJIEKTPOJIUTUUECKAS AUCCOIUAIINA, OKUCIUTEb,
BOCCTaHOBUTEIb, CKOPOCTb XMMHUUECKOM peaKIlii, XUMHUUEeCKOoe
paBHOBecHe; TEeOPHUU U 3aKOHBLI (TeopUs 3JIEKTPOJIUTUUECKOI
aucconuanmuu, nepuogudeckuii 3akoH . 1. Menpgeneera, 3akoH
COXpaHEeHUs MacChl BelllecTB, 3aKOH COXpPaHeHUs W IIpeBparie-
HUSA SHEPTUM NPU XUMUYECKUX DPeaKIuax), 3aKOHOMEPHOCTH,
CUMBOJHYECKUN SA3LIK XWMWUHN, MHUPOBO33peHUYECKUe 3HaHWMIg,
Jekallre B OCHOBEe IIOHMMAaHUS IIPUUYNHHOCTH U CHUCTEMHOCTU
XUMHAYECKUX SABJEHUM, (PAKTOJOTHYecKHe CBeJeHUA O CBOIi-
CTBaX, COCTaBe, IIOJYUYeHUM U 0e30IIaCHOM WCIIOJb30BAHUU
BaKHEUIINX HEOPTAaHUUYECKUX BEIIEeCTB B OBITY U IMPaKTUUECKOU
IeATeJbHOCTU UeJIOBEKAa;

chopMUPOBAHHOCMb YMEHUIl B8bli8JAMb XapaKTepHble IIPHU-
3HAKU TOHATUH, YCMAHABAUBAMb UX B3aUMOCB3b, UCNOJb-
308aMb COOTBETCTBYIOIINE TTOHATUSA IPU ONNCAHUYU HEOpPTaHU-
YeCKUX BEIeCTB U UX IIpeBpallleHu’il;

chopmMupo8aHHOCMb YMEHUL UCTLONLb308AMb XUMUYECKYIO CUM-
BOJIMKY JJISI COCTABJIEHUA (POPMYJI BEIIECTB U YPABHEHUN XUMMU-
YecKUX pearmnuii; cucremarmueckyio HoMeHKJgaTypy (IUPAC)
¥ TPUBHAJLHLIE HA3BAaHUS OTAEJbHBLIX HEOPTaHUUYECKUX Be-
mecTB (yrapHbIi ras3, YIVIEKHUCJBIA Ta3, aMMHAaK, ralléHas us-
BECTb, HerauéHas U3BEeCTb, IINThEeBAA COJa, IIUPUT U AP.);
cpopmuposaHHOCMb YMeHUil onpedessamsv BaJeHTHOCTbL U
CTeeHb OKHCJEHUA XUMUUYECKUX BJIEMEHTOB B COeIWHEHUSIX
PAas3JIMYHOTO COCTaBa; BUJ XUMHUYECKOH cBA3U (KOBaJIeHTHAasd,
WOHHAaA, MeTAaJJInYecKas, BOJOPONHAsI) B COEIWHEHUAX; THUII
KPUCTAJIMYECKOM PeIIéTK KOHKPETHOTO BelllecTBa (aTOMHAsA,
MOJIeKYJIsIpHasA, MOHHAA, MeTaJLIMUecKas); XapakKTep cpenbl B
BOJIHBIX PACTBOPaAX HEOPTAHUYECKUX COCTUHEHUIT;
CchoOpMUpPOBAHHOCMb YMEHUL YCMAHABAUBAMb IIPUHALJIEXK-
HOCTHh HEOPraHMYEeCKUX BEIEeCTB II0 UX COCTaBY K OIpPeaeJEéHHO-
MYy KJaccy,/rpynne coefuHeHUN (IIPOCThIe BellecTBa — MeTaJI-
JIbI 1 HEMETAJLIIBI, OKCUJbI, OCHOBAHUS, KHUCJIOTEI, aM(OoTepHbIe
TUAPOKCUIBI, COJIH);

CHOPMUPOBAHHOCMb YMEHUIL PACKPbLEAMb CMBICT TEePUOIU-
yeckoro 3axkoHa [l. I. MeHgeneeBa U JeMOHCTPUPOBATH €0
CHUCTEMATU3UPYIOIIYI0, O0BACHUTEIbHYIO0 1 HTPOTHOCTUUYECKYIO
byHEIUY;

CchoOpMuUpPoOBaAHHOCMb YMEHUL XAPAKMEePU3068amb dJIEKTPOHHOE
CTpOeHIEe aTOMOB XMMNYECKUX sjmeMeHTOB 1—4 mepuozmos Ile-
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pUOAUUYECKOM cucTeMbl XuMmuecKux asjgemeHnToB I[. 1. Menge-
JleeBa, WCIOJb3YyA IMOHATUA «S-, pP-, d-2J€KTPOHHBIE OpOUTAa-
JU», «dHEPreTUYEeCKUe YPOBHU»; 008ACHAMb 3aKOHOMEDHOCTU
U3MEeHEHUs CBONCTB XMMUYECKUX SJIE€MEHTOB U UX COeIMHEHUH
no mepmomaMm m rpynmnaMm llepmogmdYecKOM CHUCTEMBI XWUMUUE-
cxkux anemeHToB [l. 1. MenneneeBa;

9) c@opmuposarrocmds ymeHuil xapaxmepuiogams (ONUCLLEAMY)
o0IIe XMMUUYECKHe CBOMCTBA HEOPraHMYeCKUX BeIecTB pas-
JUYHBIX KJacCOB; nodmaeepxo0ams CylleCTBOBaHUE I'eHeTHYe-
CKOI1 CBSIBU MEXKAY HEOPTaHMUYECKUMU BELeCTBAMU C IIOMOIILIO
yPaBHEHU COOTBETCTBYIOUIUX XUMHUUYECKUX PeaKIni;

10) cpopmuposanHHOCMb YMEHUSA KAACCUDPUUUPOBAMb XUMUYE-
CKUe DPeakIuM II0 PAa3JUYHBIM NIPU3HAKaM (UUCJIY U COCTABY
pearupyomnux BeIlecTB, TEIJO0BOMY 3P(PeKTy peaxknum, nu3Me-
HEHUIO CTelleHell OKMCJIEHUS JJIEMEHTOB, OOpaTHUMOCTU pPeak-
UM, YYaCTUIO KaTaamus3aTopa);

11) cgpopmuposanrHocmsv ymeHuit cocmasnams ypaBHEHUA pPeak-
U PasIUuYHBIX TUIIOB; IIOJHBIE M COKpAalléHHbIE YpPaBHEHUS
peakIuii MOHHOTO OOMeHa, YUYUTHIBasl YCJIOBUSA, IPU KOTOPBIX
9TU Peaknuy UAYT OO KOHIA;

12) cgpopmuposanHocms ymeHuil npoodums peakliuu, TOATBEPIK-
Jaolue Ka4eCTBEHHBIM COCTAaB PAB3JIUYHBIX HEOPTaHUYECKUX
BEIIEeCTB; PACNO3HA6AMb ONBITHLIM IYTEM HOHBI, IIPUCYTCTBY-
[0lll1ie B BOAHBIX PACTBOPAaX HEOPTaHUUECKUX BEIIECTB;

13) cgpopmuposanHocmsb ymeHuil pacKpbL86amb CyLUIHOCTh OKVCJIIN-
TeJIbHO-BOCCTAHOBUTEJIBHBIX PEAKINIl IOCPEICTBOM COCTaBJIE-
HUS 9JeKTPOHHOTO GaJjiaHca 9THUX PeaKIUil;

14) cgpopmuposanHocms ymeHuil 00sACHAML 3aBUCUMOCTE CKOPO-
CTH XMMUWUYECKON PeaKIUM OT Pal3JIMUYHBIX (PAKTOPOB; XapaKTep
CMeIl[eH!A XUMUYECKOTO PABHOBECUA B 3aBUCUMOCTH OT BHEIII-
Hero BoszaeiicTBusa (mpuHIun Jle Illarense);

15) cgpopmuposanHocmsb YymeHUll XapaKmepu3o6ams XUMUIECKUE
IPOIeCChl, JiesKalllieé B OCHOBE IIPOMBINLIEHHOTO IIOJYUYeHUS
CEepHOU KUCJIOTHI, aMMHUaKa, a TaKKe cOPMUPOBAHHOCTD IIPEJ-
cTaBjeHUI 00 OOIMUX HAYUYHBIX HPUHIIUIAX U SKOJOTUYECKUX
npobJyieMax XMMHUUECKOT0 IIPOU3BO/ICTBA;

16) cpopmuposanHocmb ymeHnuil npo6o0umsb BBIYUCIEHUS C WC-
TOJL30BAaHUEM HOHATUS «MacCOBAas IOJIS BeIlecTBa B PAaCTBO-
pe», 00BEMHBIX OTHOIIEHUI ra30B IPU XUMUYECKUX PEaKIuIX,
Macchl BeIllecTBa MJIM 00bEMAa Tra30B MO M3BECTHOMY KOJITUe-
CTBY BeII[eCTBa, MaccCe WJIN OOBEMY ONHOTO M3 yYACTBYIOIUX
B peakIiuy BellecTB, TeIJIOBOro sd@deKTa peaknuy Ha OCHOBE
3aKOHOB COXPAHEHUS MAacChl BEIeCTB, IIPEBPAIleHUsa U COXpa-
HEHUA dHEPTUU;
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17)

18)

19)

20)

21)

22)

22

copmuposanHocms ymeHuil cobardams npasua MoJIb30Ba-
HUA XUMUYECKOM mocynoii u jiabopaTOpHBIM 00OPYyIOBAHUEM,
a Tak/Ke IpaBumJja OOpallleHUs C BeIleCTBAMU B COOTBETCTBUU
C MHCTPYKIIMAMU MO BBHIITOJHEHUIO Ja00PATOPHBIX XUMUUYECKUX
OMBITOB;

chopmMupoB8aHHOCMb YMEHUL NAAHUPOBAMYb U 8bINOLHAMb XU-
MUYECKUI SKCIEePUMEHT (pasjoKeHUue IMEPOKCHUIa BOLOPOLa B
IPUCYTCTBUM KaTajlu3aTopa, OIpefesieHNe CpPeAbl PacTBOPOB
BEII[eCTB C IIOMOIIBI0 YHUBEPCAJIbHOTO UHAWKATOPA, BIUAHUE
pas3IMYHBIX (haKTOPOB HA CKOPOCTb XMMUYECKOU peakIuu, pe-
aKIUU MOHHOTO O0MeHa, KaueCTBeHHbIe peaKI[uu Ha cyabdar-,
KapOoHaT- U XJIOPUA-aHMOHBI, HA KATHMOH aMMOHUS; PellleHue
SKCIIEPUMEHTAJNBHBIX 3amau mo TemMam «Metamnsi» u «Heme-
TAJIJIBI») B COOTBETCTBUU C IIPABUJIAMU TeXHUKU 0€30MaCHOCTU
mpu oOpallleHuMW C BelllecTBAMU M JabopaTOPHBIM 0OOpymoBa-
HUEM, npedcmasniimbs Pe3yIbTaTbl XUMUYECKOI'0 SKCIIEPIMEH-
Ta B (popMe 3ammcu ypaBHEHUI COOTBETCTBYIOIINX PEaKIUN U
@dopmyaupoéams BEIBOABI HA OCHOBE DTUX PE3YJILTATOB;
CcHOpMUPOBAHHOCb YMEHUL KPUMUYECKU QAHAJLUSUPOBAMb
XUMUUYECKYI0 MHOpMAaIUio, MOJydYaeMyl0 M3 PasHBIX HCTOY-
HukoB (CMU, UHTepHET U AD.);

cpopmuposarHHocmb YyMeHUuil coba0dams nPasuaa d3KOJOTUYe-
CKH I1eJIecOO0pPa3HOro MoBeeHUs B OBITY U TPYAOBOI IesaTesb-
HOCTHM B IeJIAX COXPAHEHWUA CBOEro 3J0POBbsS M OKPY:Karouleit
OPUPOTHOMN Cpeabl; OCO3HABATH ONACHOCTHL BO3IEMCTBUSA Ha
JKMBBI€ OPTAHU3MBI ONPEAEJEHHBIX BEIIeCTB, IMTOHUMAS CMbBIC
nokaszarenda II[[K, noscname Ha IpuMepax crIocoObl yMeHbIIIe-
HUS U IPeJOTBPAleHUs WX BPEJHOTO BO3AEHCTBUA Ha opra-
HU3M YeJIOBEeKa;

I O0yYJaromMXCcsA C OTPAHMUYEHHBIMU BO3MOKHOCTAMU 3J0-
POBBA: YMeHUE NPUMEHATH 3HAHUSA 00 OCHOBHBIX IJOCTYIHBIX
MeTofaX TMO3HAHUA BEIIeCTB U XUMUUECKUX SBJICHUIM;

IJISI CJIETIBIX U CJIA00OBUAANINX OOYUAIOIUXCA: YMEHNE HCIIOb-
30BaTh pejabeHO TOUEUHYIO cucTeMy obo3uauenuii JI. Bpaiiaa
IJIA 3allICU XUMHUUYECKUX hopMy..
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COAEPXAHUE YYEBHOIO NPEAMETA «XUMUA»

10 KNACC. OPTAHWYECKAA XUMUA

TeopeTuyeckre OCHOBbI OpPraHMYeCcKon XMMmnm

IIpenmeTr opraHmMyeckoili XMMUU: €€ BOSHUKHOBEHUE, Pa3BUTUE
U 3HaueHHe B IIOJYUYEeHUM HOBBIX BeIlecTB U MaTepuajoB. Teopus
CTpPOeHUs opranmuecKkux coenmuenmuit A. M. ByriepoBa, eé ocHOB-
HbIe ToJ0KeHusA. CTPYKTypHbIe (POPMYJIbI OPraHNUYEeCKIX BEIeCcTB.
Tomomnorusi, nsomepusa. XuMHuUYeCcKas CBA3b B OPTAHUYECKUX COEIU-
HEHUAX — OAWHAPHLIe U KpaTHLIE CBA3U.

ITpencraBienue o Kjaaccu@UKAIIMM OPTaHUYECKUX BeIeCTB.
HomenkiaTypa opraHmuyecKux coefuHeHUI (cucremMaTuuecKas) U
TPUBUAJLHBIE HA3BAHUA BaKHEUIINX IPeACTaBUTEJIEH KJIACCOB Op-
TaHUYEeCKUX BEIIEeCTB.

OKCIEepUMEHTAJNbHLIE METOAbI M3YUEHUsI BEIleCTB M MX HpeBpa-
IIeHnii: O3HaKOMJIEHIIe C 00pasilaMy OpPraHMYEeCKUX BEIecTB U Ma-
TepuajiaMU Ha WX OCHOBE; MOJEJIUPOBAHUE MOJIEKYJ OPraHUUYeCKUX
BeIllecTB; HAOJIIONeHNe 1 ONMCAaHNe JeMOHCTPAIIMOHHEIX OIIBLITOB II0
IpeBpalleHNI0 OPTaHMYECKUX BEIeCTB IIPM HarpeBaHuu (IJiaBie-
HUe, O0yIJIMBaHWEe U TOPeHUe).

Yrneesopopoapl

AJKaHBI: cOCTaB U CTPOEHNE, TOMOJOTMYECKUHN pAnx. Mertan u
5TaH — IIPOCTEHINNe HPEACTABUTENN AJKAHOB: (PU3NUYECKUEe UM XU-
MHUUYeCKIe CBOMCTBa (peakIuy 3aMelleHUs U TOPeHud), HaXOoKIe-
HUe B IIPUPOJe, MOoJyUYeHre 1 IIPpUMeHeHMe.

AJIKeHBI: COCTaB M CTPOEHNE, TOMOJIOTUYECKUNA PAn. OTUICH U
OPONUJIEH — IIPOCTEeNINre MPeACTABUTENN AJKEeHOB: (pu3nUecKue
U XMMHYECKHe cBoiicTBa (peakluy I'MIPUPOBAHUS, TaJOreHupPOoBa-
HUS, TUAPATAUN, OKHUCJIEHUS W IIOJUMEePU3alUU), MOJyYeHHe U
OpUMeHeHue.

Ankaguenni. Byraguen-1,3 m merunbyramuen-1,3: crpoeHue,
BaJKHEHNIINe XWMHUUYECKHEe CBOICTBA (peakIusa MTOJUMepPUu3aIluu).
ITonyueHMe CUHTETMYECKOTO KAayUyKa U PE3WHBI.

AJKUMHBI: cocTaB W OCOOEHHOCTU CTPOEHUS, I'OMOJIOTMUYECKUI
pan. Anerniedn — OPOCTEHININI IpeAcTaBUTEJb AJKMHOB: COCTaB,
cTpoeHune, pusuUecKre M XUMUUYECKHe CBOMcTBa (peaKIiuu TUIPU-
poBaHUA, rajlOreHUPOBAHNA, TUAPATAI[UN, TOPEHU), IOJYUeHNE 1
IpUMeHEeHNeE.

Apensni. BeHsos: cocras, cTpoeHue, GusnMIecKre U XUMUUECKIe
cBOMicTBa (peakIuy rajiorTeHUPOBAHUSA ¥ HUTPOBAHUSA), MOJyUEHUIE
u npumeHeHue. Toayos: cocmas, cmpoeHue, uauiecKue U XUmMu-
yeckue ceoiicmea (peaKuyuu 2alozeHUPOBAHUSL U HUMPOBAHUS)
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nonyuenue u npumenernued. TokcuuHocTb apeHoB. eHeTmueckas
CBA3b MEKIY YIVIeBOIOPOAAMM, IMPUHAAJIEKAIIMMU K PasIUUHBIM
KJaccaM.

ITpupogHble MCTOUHUKU YIVIEBOAOPOAOB. IIpuponHbIii ra3 u mo-
nyTHbIe He@TAHBIe radbl. HedTs 1 e€ mpoumcxoxgenme. CrocoOwI
mepepaboTKu He@THU: TIEPETOHKA, KPEKUHT (TepMUUYEeCKU, KaTa u-
TUYECKUi), nuposus. IIpoayKTel nmepepaboTKku HedTH, UX IIPUME-
HeHUe B MPOMBINLIEHHOCTH U B ObITYy. KaMeHHBIH yTroJb 1 IPOAYK-
TBI €T0 IIepepadoTKH.

IJKcIeprMeHTaJIbHBIE METOALI M3YUEHUA BEIIeCTB U MX IIpeBpa-
IIeHWH: O3HAKOMJIEHWE ¢ oOpasllaMm IIJIaCTMAacC, KayJYyKOB U pe-
3uHBI; KoJuleKuu «HedTb» U «YToub»; MOIeINPOBAHNE MOJIEKYJI
YIJI€BOIOPOLOB M TaJIONeHONPOU3BOAHBIX; IPOBEJeHNe IIPaKTHhYe-
CKOIi paboThI: MOJyUeHNe STUJeHA U N3yUeHre ero CBOICTB.

Pacuémmnoie 3adanu

Brruucaenusa mo ypaBHeHUIO XUMUUYECKON peakuu (Macchl, 00b-
éMa, KOJIMUEeCTBa MCXOJHOTO BEIIeCTBa WV IPOAYKTA PEaKINU IO
U3BECTHBIM Macce, 00bEMY, KOJMUYECTBY ONHOTO M3 MCXONHBIX Be-
IIECTB UJIU HIPOAYKTOB PEaKIINN).

I(Mcnopo,u,co,u,ep>|<au.|,v|e opraHunyeckme coegmHeHusa

IlpemennHBbIEe OAHOATOMHBIE CIIUPThI. MeTaHoJ M 9TaHOJI: CTPOe-
HUe, @u3ndyecKre U XUMHUYeCcKre CBOMCTBA (PeaKIuu ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJOTeHOBOMOPOIaMl, ropeHue), mpuMeHeHue. Bomo-
POIHBIE CBSBUW MEKAY MOJIEKyJaMu cupToB. [eiicTBue mMeTraHoJIa
¥ 9TaHOJIA HA OPraHM3M UeJIOBeKa.

MuoroaToMHbI€ COUPTHI. DTHUJICHIVIMKONL U TVIMIEPUH: CTPOE-
HUe, pusuyecKure 1 XUMUUYEeCKHe CBOMCTBA (B3auMOIeiCTBIE CO IIe-
JOUYHBIMU MeTaJIIaMU, KaueCTBeHHAas peakIusa Ha MHOTOATOMHBIE
cuuptel). lelicTBue Ha OpraHuM3M uejioBeKa. lIpuMmeHeHmMe riuie-
PUHA U STUJIECHTINKOJIA.

deHOJI: CTPOEHUE MOJIEKYJBI, (pU3NUecKre U XUMHUUYEeCKHue CBOM-
crBa. TokcuuHoCcTh (heHosa. [IpumeHeHue deHOIIA.

Anbperunsl u kKemornvl. PopMaabIeTul], aleTaJIbIETUI: CTPOe-
HUe, pusmMUecKre WM XUMHUUYECKUE CBOMCTBA (pPeaKIMU OKWCJIEeHUA
¥ BOCCTAHOBJIEHWSA, KaueCTBEHHLIE DPEaKIINM), IMOJydYeHUe W IIPU-
MeHeHUe.

Auemon: cmpoerue, pusuneckue u xumuieckue cgoiicmaa (pe-
AKUUU OKUCJAEHUS U 60CCMAHOBJEHUSA ), NOLYUeHUE U NPUMEHEeHUE.

OnHOOCHOBHBIE IIpefebHbie KapOOHOBBIE KHCJIOTHI. MypaBbU-
Hasg M YKCYCHad KHCJIOTHI: CTPOEHUE, (pu3muecKre M XUMHUUYECKUe

6 Kypcusom B TeKCTe BBIIeJIeHbI 3JIEMEHTHI COlep:RaHuA yueOHOrO Mare-
puaza, KOTOpble M3y4YaloTCs B O3HAKOMUTEJLHOM IIJIaHe M He BKJIIoYa-
IOTCA B COCTaB IPeAMeTHBIX pesdyabTaToB ocBoeHua OOII COO ma 6aso-
BOM ypOBHe.
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cBoiicTBa (cBoiicTBa, OOIMe OJIS Kjacca KHCJIOT, pPeaKIlis dTepu-
dburanum), noayuenue u npumenenune. CreapuHOBas U OJIEMHOBASA
KHCJIOTHI KaK IIPEeICTABUTEN BBICIINX KapOOHOBBIX KHCJIOT. MblLia
KaK COJIM BBICHINX KapOOHOBBIX KHCJIOT, X MOIOIIee JIeiicTBue.

Croxxkuble 9pUpPhl KaK IPOW3BOAHbIE KAPOOHOBBLIX KMCJIOT. M-
IpoJin3 ca0KHBIX 9¢upoB. JKupsl. ['maponus xkupos. [IpumeHeHue
JKUPOB. Buosiornueckas poJib *KUPOB.

YriaeBompl: cocTaB, Kiaaccum@UKAIMA YIVIEBOAOB (MOHO-, AU- U
nonmcaxapuzbl). [UII0K03a — MIPOCTEHINMUIT MOHOCAXapUI: OCOOeH-
HOCTH CTPOEHUSA MOJIEKYJIBI, (hu3udecKue U XUMHUUYeCKUe CBOMCTBA
(BzaumogeiictBue ¢ rugpoxcugom Mmenu(Il), oxkmucieHme ammmau-
HBIM pacTBopoM okcuzaa cepebpa(l), BoccraHoBieHUe, OpoKeHUE
TUIIOKO3BI), HaXOXKJIeHWe B IPUPOJe, IPUMeHEeHue, OMoIoTuyecKas
poab. PoTocuHTE3. PPYKTO3a KaK M30MeEP TIIIOKO3BI.

Caxaposa — npedcmasumenv ducaxapudos, 2u0poaus, Haxodxi-
deHue 6 npupode u npumeHeHue.

Kpaxman u 1mesiioio3a Kak IMPpUPOAHbIe moauMepbl. CTpoenue
Kpaxmajia W I[eJUII0J03bI. PusnuyecKre WM XUMUYECKHe CBOICTBa
KpaxMaJjia (ruapoJin3, KaueCTBeHHAA PeaKIUsa C MOJOM).

IKCcIepuMeHTaJIbHBIE METOALI N3YUYEHUs BeIleCTB M MX IIpeBpa-
IeHnI: TPOBeileHne, HabIioleHre 1 OTTUCaHue JeMOHCTPAITMOHHBIX
ONBITOB: TOPEHME CIIUPTOB, KaUeCTBEHHBIE PEaKIINU OJHOATOMHBIX
crupToB (oKucaeHue stamoja oxcumom menu(Il)), MHOroaTOMHBIX
CIIMPTOB (B3amMoOjielicTBHe TiuIilepuHa ¢ ruapoxcumom wmexu(Il)),
asbpaeruoB (OKUCIEHe aMMUaYHbIM pacTBopoM okKcmaa cepedpa(l)
u runpokcunom wmenu(Il), BzammomeilicTBue KpaxmaJa C HOAOM);
IpoBeeHNE MTPAaKTUYEeCKO paboThI: CBOMCTBA PacTBOpa YKCYCHOI
KMCJIOTHI.

Pacuémmnwie 3adavu

Berumciaenuss 1Mo ypaBHEHUIO XWMUYECKON peakiuu (Macchl,
00béMa, KOJIMYECTBA MCXOIHOI'O BeIeCTBa WJIU MPOAYKTa PeaKI[uu
0 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY ONHOTO M3 MCXOMHBIX
BeIlleCTB UJIM IPOAYKTOB PEaKIIN).

AzoTcopepykalime opraHMYeckme coeanHeHns

Amunsl. Memuaamui u GHUJLUH: cocmaes, cmpoeHue, Qusuye-
CKue u xumuyeckue ceoiicmaa (zoperue, 3aumodeiicmaue ¢ 6000i
U Kuciomamu).

AMUHOKUCIOTHI Kak aM@OTepHBbIe OpPraHWYecKUe COeNUHEHUS.
dusnyeckre M XUMHUUYECKNE CBOMCTBA aMUHOKHCJIOT (Ha IIpuMepe
rmunvHa). Buorornyeckoe 3HaueHMe aMUHOKUCIOT. IlenTuabl.

Benkmn kak mTpUpPOAHBIE BBICOKOMOJIEKYJSPHBIE COETUHEHU.
IlepBuunas, BTOpUYHASA M TPEeTUUYHAS CTPYKTypa O€JIKOB. XUMU-
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YyecKUe CBOMCTBA OEJIKOB: I'MAPOJIN3, JeHATypPallnsd, KaueCTBeHHbIe
peaxiiuu Ha OeJIKHM.

IKCIEepUMEHTAJTbHLIE METOAbI M3YUEeHUsI BEeleCTB M MX HpeBpa-
IeHunii: HabIioeHre U ONMCaHNe JeMOHCTPAIIMOHHBIX OIBITOB: Me-
HaTypauus 60eJKOB IPU HarpeBaHUU, IIBETHBLIE PEaKIINU OEJIKOB.

Bb|c0|<0Mone|<yn9|pr|e coegunHeHund

OcHOBHBIE TIOHATUSA XUMUU BBICOKOMOJEKYJIAPHBLIX COEIUHE-
HUM: MOHOMED, IIOJNMEDP, CTPYKTYPHOE 3BEHO, CTEeIIeHb ITOJIMMEePU-
3a1n, CPpeaHAsa MoJeKyaapHaa Macca. OCHOBHBIE METOIbI CHTE3a
BBICOKOMOJIEKYIAPHBLIX COEAWHEHUN — MOJUMEPU3alusa UM TIOJIU-
KOHIEeHCAIUA.

ITnacmmaccol (noausmujied, NOAUNPONUJLEH, NOAUBUHUILXILO-
puod, noaucmupon). HamypanvHoiii u cunmemuieckue KayvyxKu
(6ymaduenosuLili, XA0pONPeHOo68blll U U30npeHosvlil). Boanokna:
HamypaJivHble (XJIONOK, Wepcmb, WENLK ), uckyccmeenrvle (aye-
mamHoe 80J10KHO, BUCKO03a ), CUHmMemuyeckue (Kanpor u 1a8caH ).

OKCIEePUMEHTAJNbHLIE METOAbI M3YUEeHMsI BEIeCTB M MX IpeBpa-
IIEHWH: 03HAKOMJIEHME C 00pas3IaMy IPUPOIHBIX U NCKYCCTBEHHBIX
BOJIOKOH, IIJIACTMAaccC, Kay4yKOB.

Mescnpedmemnovie céa3u

Peanusanusa MeXOIpeIMeTHBIX CBA3eH NpU M3YUeHUN OpraHuve-
cxoii xumuu B 10 KJjacce OCYIIECTBJISETCA uepes HCIIOJIbL30BaHUIe
KaK OOIIMX eCTeCTBEHHO-HAYYHBIX NMOHATHUI, TaK W HOHATUI, AB-
JISAIOIINXCS CUCTEMHBIMU JJIsI OTAEJBHBIX IIPEJMETOB €CTEeCTBEHHO-
HaAYYHOTO ITHKJIA.

O6me ecTecTBeHHO-HAYYHBLIE IMOHATHA: ABJIeHUE, HAYUHBIN
daxr, rumoresa, 3aKOH, TeOPUs, aHAJINS3, CUHTE3, KJacCUpuKaIus,
ePUOANYHOCTD, HAOJIIOMeHe, U3MEPEeHNEe, SKCIIEPUMEHT, MOIEJIN-
poBaHue.

dusura: maTepus, SHEPrus, Macca, aToM, DJIEKTPOH, MOJIEKY-
Ja, SHepTreTUUYeCKuil ypoBeHb, BEIleCTBO, TeJ0, 00LEM, arperaTHoe
COCTOSTHIE BeIlecTBa, (PU3WUECKUE BEJIUUYNHBLI U eOUHUIILI UX U3-
MepeHus.

Buosorusa: kietka, opraausm, 6mocdepa, oOMeH BeIleCTB B Op-
ranmusame, GOTOCUHTE3, OMOJIOTUUECKHN aKTUBHBIE BellecTBa (0eaKu,
YIJI€BOIBI, JKUPBI, GPEePMEHTHI).

Teorpadusa: mMuHepasibl, TOPHBIE HTOPOAbI, MOJIE3HBIE HCKOIIae-
MbIe, TOILJINBO, PECYPCHI.

TexHosioruA: MHUINEBbIe IIPOAYKTHI, OCHOBBLI PAIMOHAJIBLHOTO
OUTAHWUS, MOIOIINE CPeNCcTBa, JIEKAPCTBEHHBIE U KOCMETHUYECKUe
mpernaparhbl, MAaTepPUAaJbl U3 MCKYCCTBEHHBIX M CHUHTETUYECKUX BO-
JIOKOH.
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11 KJIACC. OBLWAA U HEOPTAHUYECKAA XUMKUA

TeOpeTI/ILIeCKMe OCHOBbI XUMNU

Xumunueckuii sjgemeHnT. Atom. fapo aTtoma, MB0TOIIBI. IJIEK-
TpOHHAaA O0O0JIOUKA. JHepreTudYecKre YPOBHHM, MOAYPOBHU. ATOM-
HbIe opOuTanu, S-, p-, d-sjemMeHThI. OcOOEHHOCTH pacIpeneeHusT
5JIEKTPOHOB II0 OPOUTAJAM B aTOMaX 3JIEMEHTOB IIEPBBIX UETBHIPEX
IepuOI0B. JJIEKTPOHHASA KOHPUTYypaIua aTOMOB.

Ilepuoanueckuit 3akoH u Ilepuogrueckas cucTeMa XUMUYECKUX
saemenToB I[. I. MeHgeneeBa. CBA3b IEPUOAUUYECKOTO 3aKOHA U
Ilepuogmueckoit cucrembl xuMuueckux saeMeHToB I[. WI. Menne-
JieeBa C COBPEMEHHOI Teopuell CTPOeHUsA aTOMOB. 3aKOHOMEPHOCTU
U3MEHEHUs CBOMCTB XMMUYECKUX DJIEMEHTOB U 00pPasyeMbIX WMU
IPOCTBIX M CJOYKHBIX BEIEeCTB II0 TPYIIIIaM U IepuogaM. 3HaueHue
MepUOAMYECKOr0 3aKOHA B PA3BUTUMN HAYKH.

CrpoeHure BellecTBa. XUMHUECKad CBA3b. BHUIBI XUMUYECKOH
cBA3U (KOBaJIEHTHAsl HEHOJIAPHAA W IOJSpHAs, MOHHASA, MeTaJl-
Janydeckad). MexaHmnaMbl 00pa3oBaHUA KOBAJEHTHOM XUMUYECKOM
cBA3U (OOMEHHBIN M NOHODPHO-AKIENITOPHBIN). BomopomHasa cBA3L.
BajsleHTHOCTE. OJIEKTPOOTPUIATENIBHOCTh. CTemeHb OKUCIEHUA.
Woubl: KaTUOHBI U aHUOHLI.

BeirecTBa MOJIEKYJIAPHOTO M HEMOJEKYJAPHOTO CTpoeHusA. 3a-
KOH IIOCTOSHCTBA COCTaBa BellecTBa. THIBI KPUCTAIINUYECKUX Pe-
HIETOK. 3aBUCHUMOCTh CBOMCTBA BEIECTB OT TUIA KPUCTALINUYECKONA
PpeléeTKu.

ITouaTue o AuCIepCHBLIX cucTeMax. VICTHHHBIE M KOJIJIOUIHBIE
pactBopnl. MaccoBasi 4oJid BellleCTBa B pacTBOpe.

Krnaccuduramus HeopraHuueckux coemmuenuii. HomeHKIaTypa
HEeOPraHMYeCcKUX BeIl[ecTB. I'eHeTHUYeCKas CBA3b HEOPraHUYECKUX
BeIIeCTB, HIPUHAIJIEKAIINX K PA3JIMIHLIM KJIacCaM.

Xumuueckasa peaxknua. Kiaaccupumrammsa XUMUUYECKUX pPeaxIui
B HEOPraHWYECKON W OPTaHUYEeCKOM XUMUU. 3aKOH COXPaHEeHUSI
Macchl BeIleCTB; 3aKOH COXPAaHEHUs W IIpeBpallleHus SHepruu Ipu
XUMUYECKUX PeaKInAX.

CKOpOCTh peakiiiu, €€ 3aBHCHMOCTh OT Pa3jIMYHBIX (PaKTOPOB.
ObpaTuMble peakIuu. XUMHUUYecKoe paBHoBecue. PaKTOpPLI, BINUA-
IoNIMe Ha COCTOsAHUEe XUMHUYeCKoro paBHoBecus. IIpunnun Jle Ila-
TeJabe.

AIeKTpoanuTudyeckas aucconuanuda. CUIbHBIE U CJIA0bIe 9JIeKT-
poautsl. Cpea BOAHBIX PACTBOPOB BEIIECTB: KUCJAsd, HENTpab-
Hasi, megouHas. ITonamue o 60dopodnom norxasamene (pH) pac-
meopa. Peakniuu mouHHOTO OoOMeHa. I'udposu3 HEOpzaHUYEeCKUX U
Op2AHUYECKUX B8eULecm8.
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OKUCIUTEeILHO-BOCCTAHOBUTEIbHBIE peaknuu. Ilonamue 00
aJleKmpoau3e pacniaeos u pacmeopos coeii. Ilpumernenue anek-
mpoausa.

OKCIEePUMEHTAJNbHLIE METOAbI M3YUEHMsI BEIeCTB M MX HpeBpa-
IeHni: neMoHcTpanusa Tabaul «Ilepumoguueckas cucremMa XumMuue-
ckux ayseMmeHTOB [[.V1. MeHneneeBa»; mayueHue MoAesieil KPUCTAJI-
JUYECKUX PEIIETOK; HAOMIoAeHNe U OMMCaHNe TeMOHCTPAI[MOHHBIX
U 1a60pPaTOPHBIX OIBITOB (pPasjosKeHue IIePOKCHUIa BOOOPOAa B IPU-
CYTCTBUU KaTajJamsaTopa, oIpelejieHUe CPeabl PACTBOPOB BEIIECTB
C TOMOIIbI0 YHUBEPCAJIHbHOTO MHAMKATOPA, PeaKkIuu MOHHOTO 00-
MeHAa); IIPoBeJleHre MPaKTHUUYecKoi padoThl « BausHue pasiauyuHbIX
$aKTOpPOB HA CKOPOCTh XMUMUUYECKOM PEeaKI[iM».

Pacuémmnwvre 3adavu

Pacuérsl mo ypaBHEHUAM XUMHWYECKUX DeaKIuii, B TOM YHCJIe
TEePMOXUMUUYECKIE PACUETHI, PACUETHI C MCIOJb30BAHNIEM ITOHATUS
«MaccoBasi HOJIS BeIecTBa».

Paszgen 2. HeopraHunueckas xumus

Hewmerannbi. Ilonoxxenne nemerasnnos B Ilepuonmnueckoii cucre-
Me xuMuuecKkux syaeMeHTOB .M. MeHneneeBa u 0COGEHHOCTU CTPO-
eHnsi atomMoB. PuanuecKue CBOWCTBA HEMETAJJIOB. AJLIOTPOIIUS
HeMeTaJIJIoB (Ha mpuMepe KUCJIopoaa, cepbl, ocdopa u yrieponaa).

XuUMHUYECKNE CBOWCTBA BaKHEHINNX HEMETAJJIOB (TajJIoOTeHOB,
cepnl, asora, ¢ocdopa, yriepoma M KPeMHUSI) U UX COeTUHEHUI
(OKCHUIOB, KHCJIOPOMACOMEPIKAIINX KIHCJIOT, BOJAOPOAHBLIX COEIHHE-
HUH).

IIpuMeHeHMe BaKHEHIINX HEMETAJJIO0B 1 UX COeTUHEHUI.

Mertanapi. IToao:xkenme merannaoB B Ilepumogmueckoii cucTeme
xuMmuueckux saemeHToB . 1. MennmemneeBa. OcobeHHOCTU CTPO-
eHUusS BJIEKTPOHHBIX 000JI0UeK aToOMOB MerajiioB. OOiiue ¢usuue-
CcKme cBoiicTBa MeTa0B. CIyiaBbl METAJJIOB. DJIEKTPOXUMUYECKUIA
pPAL HaANPAKEHUN MeTaJsJIOB.

XuyMuduecKue CBOMCTBA BajKHeUIINX MeTaJJIOB (HaTpuii, Kaaui,
KaJnblinii, MarHuii, aJlOMUHNI, ITUHK, XPOM, ’Kejie30, MeIb) U UX
CoeqHEeHUN.

OO61ime crmocoObl TONyUYeHUA MeTaioB. Memaanypeus. Kop-
posus memannos. Cnocobv. 3auums. om kopposuu. IIpumeHeHUE
MEeTaJIJIOB B OBITY U TEeXHUKE.

IKCIepUMEHTAJTbHLIE METOAbI M3YUYEHUsI BEIeCTB M MX OpeBpa-
MEeHN: u3ydyeHWe KoJaeKnuu «MeTaysibl W CIIaBBI», 00pasIioB
HEMETAJIJIOB; PeIllleHhe 3JKCIIEPUMEHTAJbHBIX 3ajad; HaOJiomeHme
¥ OIMCaHWe JeMOHCTPAI[MOHHBIX M JaOOPATOPHBIX OIBLITOB (B3au-
MOJleficTBUE TUAPOKCHUIA AJIOMUHUSA C PACTBOPAMHU KHUCJIOT U IIe-
Jouel, KaueCTBEeHHbIE PeaKIIuU Ha KaTHUOHBLI METAJLJIOB).
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Pacuémmuwie 3adauu

Pacuétsr macch! BelecTBa i 00b€Ma ra3soB MO NBBECTHOMY KO-
JINYECTBY BeIIEeCTBa, Macce UIU O0BEMY OZHOTO M3 yUYACTBYIOIIUX
B PeaKIuu BeIecTB; pacuérhl Macchl (00bEMa, KOJIMYECTBA Bellle-
CTBa) IPOAYKTOB PeaKIMM, €CJU OJHO U3 BEIIECTB MMeeT IPUMECH.

XUMKMa " Xun3Hb

Posp xumMuy B o6ecrieueHUY 3KOJIOTUYECKOM, 9HEPreTUIeCKON u
OUIIEBOH 0e30IIacHOCTH, PA3BUTUN MeAUIIUHLI. IloHATHE O Hayd-
HBIX METOJAaX MO3HAHUA BEUIECTB U XUMUYECKUX PeaKInii.

IIpencraBieHusa o6 oOIMIMX HAYUYHBIX IPUHIMIAX IPOMBIILIEH-
HOT'O TOJYUYEHUS BaKHEUIINX BEIIEeCTB.

Yesl0BEK B MUpE BEUIECTB M MAaTEPUAJIOB: Ba)KHEUMIINE CTPOU-
TeJIbHBIE MaTepHajbl, KOHCTPYKIMOHHBIE MaTepuajbl, KPAaCKWU,
CTEeKJIO, KepaMUKa, MaTepuasbl [JsA 3JIEKTPOHUKUW, HaHOMAaTepua-
JIbI, OpraHUYecKre U MUHepaJbHbIe YIOOpPeHUs.

XuMusa m 3L0POBhE UEJIOBEKA: IIPaBUJia MCIOJb30BAHUA JIEKap-
CTBEHHBIX IIPEIIapaToB; IpaBMja 0e30IIacHOr0 UCIOJIb30BAHUS IIPe-
napaToB OBITOBOI XMMUU B MOBCEJHEBHOM KU3HU.

Mesnnpedmemmnsbie céa3u

Peanuzanusa MeXKIpeIMeTHBIX CBA3€H IIPU U3YUEeHUU OOIel u
HeopraHmuecKoil xumuu B 11 Kjacce OCYLIECTBIAETCA Uepe3 WC-
HOJIb30BaHME KaK OOIIMX eCTeCTBEeHHO-HAYYHBIX NOHATUIM, TaK U
HOHATUH, SABJIAIONINXCA CUCTEMHBIMU IJSA OTAEJNLHBIX IIPEIMETOB
€CTEeCTBEHHO-HAYYHOTO ITMKJIA.

O6mIue ecTeCcTBeHHO-HAYUYHBIE TMMOHATHA: HAYUHBIN (GaKT, TUMIO-
Te3a, 3aKOH, TeOPUs, aHAJINS, CUHTE3, KIacCupuKanusa, mepuogmnd-
HOCTh, HaOJIOJEeHVe, 9KCIEePUMEHT, MOAEeJINpPOBaHUE, M3MepeHUue,
sIBJIEHUE.

dusuka: mMaTepusi, 9Heprusi, Macca, aTOM, JJIEKTPOH, IIPOTOH,
HEUTPOH, WOH, M30TOI, PAAMOAKTUBHOCTH, MOJEKYJa, HSHEPTreTU-
YEeCKUUl ypPOBEHb, BeIeCTBO, TeJ0, 00BEM, arperaTHoOe COCTOSHUE
BeIllecTBa, QU3NYECKUe BeJIUUNHBI U eIUHUIBI UX U3MEPEHUsI, CKO-
POCTh.

Buosorusa: kjeTka, opraHmsMm, sKocucreMa, ouochepa, MaKpo-
¥ MUKPOJJIEMEHTHI, BUTAMUHBI, OOMEH BEIeCTB B OpraHU3Me.

Teorpadua: muHepasapl, TOPHBIE HNOPOILI, IOJIE3HBIE WMCKOIIae-
MbI€, TOILJIUBO, PECYPCHI.

TexHOJIOTUA: XUMUYECKAsd MTPOMBINLIEHHOCTh, MeTaJLIyprud,
TIPOU3BOJCTBO CTPOUTENHHBIX MAaTEPUAJIOB, CEIbCKOX03AHCTBEHHOE
IPOU3BOJACTBO, MHUINEBas IPOMBINLJIEHHOCTh, (papMaleBTUUYECKas
IPOMBINIIIEHHOCTh, IIPOM3BOACTBO KOCMETUYECKUX IIpPeIraparos,
IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATEPUAJIOB, 9JE€KTPOHHAs IIPO-
MBIIIJIEHHOCTH, HAHOTEXHOJIOTUH.
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