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®denepanpHas paboyas mporpaMma 1Mo ydeOHOMY MpeaMeTy «XuMus» (0a30BbIif
ypoBeHb) (mpeameTHass obOnactb «EcTecTBEeHHO-HaydHbIE MpeaMEThI») (nmanee
COOTBETCTBEHHO — IIpOrpamma 1o XUMHH, XUMHUs1) BKIIOYAET MOSICHUTENBHYIO 3aIIUCKY,
cojiepkaHue O0y4YeHHUs, TIIaHUPYEMbIE pe3yibTaThl OCBOCHHS MPOTPAMMBI MO XUMHH,
IUIAaHUPYEMBbIE pe3yIbTaThl, TEMATUYECKOE TJIaHUPOBAHHKE.

[losicHuTenpHast 3amMcka OTpakaeT oOIue Meld W 33Jaud U3YYeHHUS XHUMHH,
XapaKTEPUCTUKY TMCUXOJIOTHYECKUX MPEANOChUIOK K €€ HM3YyYeHHUIO OOy4YarolIMMUCH,
MECTO B CTPYKTYp€ Y4eOHOr0 IJIaHa, a TAKXKE MOJX0/IbI K 0TOOpY COJep KaHMUs,

K ONpPEIEJICHUIO INIAHUPYEMBIX PE3YJIbTAaTOB U K CTPYKTYPE TEMaTHUYECKOT O
TUTAaHUPOBAHUS.

ConepxxaHue 00y4yeHUsT pACKpBIBAE€T COJAEpXKATENbHbIE JIMHUU, KOTOpBIE
npeajaratoTes Uisi 0053aTeIbHOTO M3YYEHHUS! B KaKIOM KJlacce Ha YpPOBHE CpPEIHETO
00111ero 0Opa3oBaHuUsl.

[Inanupyembie pe3yibTaThl OCBOEHHUS TMPOTPAMMBl IO XHUMHUHU BKIIOYAIOT
JUYHOCTHBIE, METaIllpeMETHBIE pPE3YyJbTAaThl 3a BECh IMEpPUOJ OOYYEHHsS Ha YpPOBHE
cpeaHero o0IIero oopa3oBaHusl, a TAKXKE MPEAMETHbBIE JOCTHKEHUSI 00yUYaronierocs 3a
KaXXAbIH TO 00yUYEeHHUS.

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma o XxuMuu Ha ypoBHE CpeAHET0 o0I1ero oopasoBanus pa3padoTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpazoBaHuu
B Poccuiickoit ®enepauun», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS (eaeparibHON
oOpa3oBaTeNbHOM mporpamMmbl cpenHero o6miero obpaszoBanus (DOII  COO),
npenacraBiieHHbIX B DenepanbHOM rocyJapcTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE
COO, c¢ yuérom KoHuenuuu mnpenojaBaHusi y4yeOHOro mpeamMeTa «XUMHDY
B 00OpaszoBaTenbHbIX opranuzanusax Poccuiickoit @eaepannn, pean3yomnXx OCHOBHbBIE
o0pa3oBareybHbIE MPOrpaMMbl, M OCHOBHBIX MOJOXEHUNH «CTpaTeruu pa3BUTHS
BocniuTanusi B Poccuiickoit @enepauuu Ha nepuon Ao 2025 roma» (PacmopsixeHue
[TpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIXOJIOB K pa3pabOTKe MpOTrpaMMbl M0 XUMHUU, K OTMPEICICHUI0 001IeH
CTpaTerud OoOy4YeHUs, BOCIUTAHUS W Pa3BUTHUs OOYy4YaIOIIMXCA CPEACTBAMU y4eOHOTO
npeamera  «Xumus» s 10-11  kmaccoB Ha 6a30BOM  ypOBHE  COCTaBUIIM
koHuentyanbHble monokeHuss PI'OC COO o B3aMMOOOYCNOBIEHHOCTH LEJEH,
COJCp)KaHUs, pe3yJabTaToB oOOydeHHUss U TpeOOBaHMM K YPOBHIO IOJTOTOBKHU
BBIITYCKHHUKOB.

B cooTBeTcTBHMU C JTaHHBIMH MOJIOKESHUSIMH ITPOTPAMMa M0 XUMHUH (0a30BBIi
YpOBEHB) Ha YPOBHE CPEIHETO 00111er0 00pa30BaHUS:

yCTaHABIMBAET 00s3aTesibHOE (MHBapUAHTHOE) TMPEIMETHOE  COJAepIKaHue,
olnpezesseT KOJINYECTBEHHbIE U KaU€CTBEHHBIE €r0 XapaKTEPUCTUKHU Ha KaXKIOM JTare
U3yYEHHUs MPEAMETA, NMPEAyCMATPUBAET NPUHIUIBI CTPYKTYPUPOBAHUS COJIEPIKaHUS U
pacnpezieseHus ero Mo Kjiaccam, OCHOBHBIM pa3zesiaM U TEMaM Kypca;
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NAET MPUMEPHOE paclpelie]ieHue Y4eOHBIX YacOB MO TEMATHYECKUM pas3zeliaM,
PEKOMEHAYET NPUMEPHYIO MTOCIEA0BATEIBHOCTD U3yUYEHHUS OTAEIBbHBIX TEM Kypca
C Y4€TOM MEXMPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTMKUA y4eOHOTo Ipoliecca,
BO3paCTHBIX 0coOeHHOCTeH oOydarommxcs 10—11 kmaccos;

TAET METOJMYECKYIO HWHTEPIPETAUUIO IEJIe HM3y4YeHHs] NpeIMeTa Ha YpPOBHE
COBPEMEHHBIX  MPUOPUTETOB B CHCTEME CpeaHero oobmero  oOpa3oBaHus,
COZIEP/KATEIIPHON XapaKTEPUCTUKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHHS OCHOBHOU
00pa3oBaTeNbHON TPOTrpaMMbl  CpemHEro oO0mero o0Opa3oBaHus  (JIMYHOCTHBIX,
METaIlpeMETHBIX, MPEJAMETHBIX), OCHOBHBIX BHJIOB  Y4EOHO-IIO3HABATEIbHOU
JEeATEIbHOCTH 00YYaIOLIErocs o0 OCBOCHUIO coiepxkanus npeamera. [1o Bcem
HA3BaHHBIM TMO3UIIMSIM B TMporpaMMe MO XHUMHUU COOJIOJIEHA MPEEeMCTBEHHOCTh
¢ (enepanpHOil paboyeil MporpaMMoil OCHOBHOTO 0OIIET0 0Opa30BaHUS 10 XUMUU
(s 89 knaccoB 00pa3oBaTENbHBIX OpraHu3aIuii, 0a30BbI YPOBEHB).

Xumuueckoe 0o0Opa3oBaHME, I0JIy4aeMOE€ BBITYCKHUKAMU 0011eo0pa3oBaTenbHON
OpraHM3alliM, SIBISIETCS HEOThEMIIEMOM dYacTbio HX 00pa3oBaHHOCTH. OHO CIIyXKHT
3aBEPIIAIOIIMM 3TallOM peaTu3alliii Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEH, MPHUCYIIHUX IMEIOCTHOW CHUCTEME XMMHUYECKOTO0 00pa30BaHUs. DTH IIEHHOCTH
KacaroTCsl TO3HAHUS 3aKOHOB PUPOIbI, (POPMUPOBAHUSI MUPOBO33PEHHUS U
oO1Iel KyJnbTyphl YEJIOBEKAa, a TaKXe JKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUSI
K CBOEMY 3J0pOBbIO M MPUPOJHON cpene. Peanmusyercs xumuueckoe oOpa3oBaHHE
0o0yJaromuxcsi Ha YpOBHE CpeaHero oOImero oOpa3oBaHHUS CpPEJICTBAMH y4eOHOTO
npeaMera « XUuMush», CoaepKaHue U TOCTPOCHUE KOTOPOTo OMPEAEIIEHBI B MPOrpaMMe 1Mo
XUMUU C YYETOM CrieU(PUKA HAYKW XUMHH, €€ 3HaYeHUs B MO3HAHUU TPUPOJBI U B
MaTepUalbHOW KM3HM OOIIECTBA, a TaKXke € y4€TOM OOIIMX IeNel M MNPUHIIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHME CUCTEMBI CPETHETO OOLIEro 00pa3oBaHus B
Poccuiickoit @enepauuu. Tak, Hanpumep, npu POPMUPOBAHUM COAEPIKAHUS MPEAMETA
«XUMUS» YUTEHBI CIEAYIOIINE MOJ0KEHUS O Ceu(pUKe U 3HAYCHUN HAYKH XUMHH.

XUMHSI Kak OJJIEMEHT CHUCTEMBbl ECTECTBEHHBIX HAyK MIpaeT ocoOyi poJb
B COBPEMEHHOW ITUBUIIU3AIINH, B CO3/IaHUY HOBOW 0a3bl MaTepuaabHOM KyIbTyphl. OHa
BHOCHUT CBOM BKJIaJl B QOPMHUPOBAHUE PALIMOHAIBHOTO HAYYHOT'O MBILIJIEHUS, B CO3/JaHUE
LEJIOCTHOTO MPEACTABICHUS] 00 OKpYXKalolUleM MHUpE KaK O €AMHCTBE NPHUPOAbl U
YeJoBeKa, KOTopoe (QopMUpyeTcsi B XMMHM Ha OCHOBE MOHMMAHHS BEUIECTBEHHOTO
COCTaBa OKPY’KarOIIEro MUPA, OCO3HAHUS B3aUMOCBSI3U MEKIY CTPOEHUEM BEILLECTB, X
CBOMCTBAMH U BO3MOXKHBIMHU OOJIACTSIMU TPUMEHEHUSI.

TecHo B3aUMOJAEWUCTBYS C JAPYTMMH €CTECTBEHHbIMM HAyKaMM, XHMHS CTajia
HEOTHEMJIEMON YacThbI0 MHUPOBOU KYJIBTYPbI, HEOOXOIUMBIM YCJIOBHEM YCIIECITHOTO
TpyJa M SKM3HM Kaxaoro ujeHa ooOmectBa. CoBpeMeHHass XUMHS KakK Hayka
co3uaaTeNnbHas, Kak HayKa BHICOKMX TEXHOJIOTHH HaIpaBjieHa Ha PEIICHNE TI00aTbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM, DHEPreTUUYECKOM,
MUIIEBOM, SKOJOTUYECKON O€30IaCHOCTH U OXPaHBbI 370POBBS.
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B cootBetrcTBHM C OOUIMMHU LENSIMU U IPUHIIUIIAMHU CPEAHETO OOIIETO0 00pa30BaHMUs
cogepxkanue mnpeamera «Xumus» (10-11 xmaccsl, 0a30Bbli YpOBEHb HM3yU€HUS)
OpPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY O00ydYaromuxcs,
HEOOXOJUMYI0O UM JJisi BBIPAOOTKH MHPOBO33PEHUYECKHX OPUEHTUPOB, YCHEIIHOTO
BKJIFOUEHMS B )KM3Hb COLIMYMA, NMPOJIOLKEHHST 00pa30BaHMs B PA3JIMYHbBIX 00JIACTAX, HE
CBS3aHHBIX HEIIOCPEJICTBEHHO C XUMUEM.

CocTaBISAIOMKUMH IpeIMeTa « XUMUS» SBISIOTCS 0a30Bble Kypchl — « Opranudeckas
XUMHsD» U «OO011ast 1 HeOpraHuyeckass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUsI
KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HAayKH: CHUCTEMa 3HAHUI MO HEOPraHUYECKOU
XUMHHA (C BKJIIOYEHMEM 3HAaHUM U3 OO0IIed XWMHUH) U OPraHUYECKOHM XUMHH.
®opMupoBaHUE [TaHHOM CHUCTEMBbl 3HAHUM NpPHU H3YYEHUU INpeIMeTa 00ecleurBaeT
BO3MO>KHOCTbh PACCMOTPEHMSI BCETO MHOT000Opa3usl BELLIECTB HA OCHOBE OOIINX MOHSATHH,
3aKOHOB U TEOPUH XUMUHU.

Crpykrypa coaepxkaHus KypcoB — «Opranuyeckas xumus» Hu «OOmas u

HEOpraHu4ecKas XuMHs» cpOpMHUPOBaAHA B IPOrPAMME IO XUMHUH HA OCHOBE CUCTEMHOT'O
nojaxoJa K M3YYEHHI0 yuyeOHOro wmarepuana U OO0YCJIOBJIEHA HCTOPUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUUN Ha OIpEEIEHHBIX TEOPETUUECKUX YPOBHX. TaK,
B KypCe OpraHM4eCKOW XMMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPUU CTPOCHMS OPraHUYECKUX COCIMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMUYECKUX U
3JIEKTPOHHBIX MPEICTABICHUN O CTpoeHUHU BemiecTB. CBeeHUs 00 U3ydyaeMbIX B Kypce
BEILECTBAX JAIOTCS B Pa3BUTUM — OT YIJVIEBOJOPOIOB 1O CIOXHBIX OHOJOTHYECKU
aKTUBHBIX COEOUMHEHMI. B Kypce OpraHM4eckod XUMHUU TOJYYarOT pa3BUTHE
chopMUpOBaHHBIE HAa YpPOBHE OCHOBHOTO OOIIEro 00pa30BaHUsl IEPBOHAYAIIHHBIC
OpPEJCTaBICHUS O XMMMYECKOH CBS3M, KIACCU(PUKALMOHHBIX IpPH3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUs], O XUMHUUYECKON PEAKLIUM.

[Tox HOBBIM yTJIOM 3peHHUS B TIPEAMETE « XHUMHUs» 0a30BOTO YPOBHS paccMaTpUBACTCS
U3y4YeHHbIII Ha YpPOBHE OCHOBHOIO OOIIEro 0o0pa3oBaHMs TEOPETUYECKHI Marepuan u
(akToNIOTHYECKUE CBEICHHS O BEIIECTBaX W XMMHUYECKOW peakuuu. Tak, B 4acTHOCTH, B
Kypce «O011as 1 HeOpraHU4YECKasi XUMHUSD 00yJarOIIIMCS
IIPEAOCTABIACTCS BO3MOXKHOCTH OCO3HAaTh 3HAYEHHWE IEPUOJUYECKOIO0  3aKOHa
C OOUIETEOPETUYECKUX M METOIO0JIOTHYECKUX MO3UIUH, TITy0Ke MOHATh UCTOPUUECKOE
u3MeHeHre (YHKIHMA 3TOro 3akoHa — OT oOoOmaromed 10 OOBIACHSIONEH u
ITPOTHO3UPYIOLIEH.

Enunas cucremMa 3HaHWMKA O BaXHEWINMX BEIIECTBAaX, MX COCTaBE, CTPOCHUHU,
CBOMCTBaxX M NPUMEHEHUHM, a TaKKE€ O XHMHUYECKMX PEAKUUAX, HX CYIIHOCTH U
3aKOHOMEPHOCTSAX NPOTEKaHus JomnoyHseTcs B Kypcax 10 m 11 kmaccoB anemeHTaMu
COZEPKAHUS, UMEIOIIMMU KYJIbTYPOJOTHUYECKUN Y MPUKIIATHON XapakTep. JTU 3HAHUS
CHOCOOCTBYIOT IOHUMAHUIO B3aUMOCBSI3U XUMUU C APYTUMU HayKaMu, PaCKpbIBAIOT €&
pOJIb B MO3HABATEJBHOM M MPAKTHUECKON JEATENbHOCTH YeNOBEKa, CIIOCOOCTBYIOT
BOCIHUTAHUIO YBAXXEHMsI K MPOIIECCY TBOPUECTBA B OOJACTH TEOPUU U MPAKTUUYECKUX
IPUIIOKEHUH XUMHUHU, IOMOTAOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO
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Y JIMYHOCTHO 3HAYUMBIX MPOOJIEMaX, CBSI3aHHBIX C XUMHUEN, KPUTUUECKH OCMBICITUBATD
nH(OPMAITUIO U IPUMEHSTH €€ JJIS MOMOJIHCHUS 3HAHUH, PEIIEHUS WHTEIUICKTYaTbHbIX
U DKCIEPUMEHTAIBHBIX HCCIEAOBATEIbCKUX 3a7ad. B 1enoM cojaepkanue y4eOHOTO
npeaMeta «XuMUs» JAaHHOTO YPOBHS M3YYCHHS OPHEHTHPOBAHO Ha (POPMUPOBAHUE Y
00yJaroumxcsi MUPOBO33PEHYECKOI OCHOBBI JIJ1sl MTOHUMaHUs GUI0CODCKUX UACH, TAKUX
KaK: MaTepUallbHOE E€IUHCTBO HEOPraHMYECKOI0 U OpPraHMYecKoro Mupa,
00yCJIOBIIGHHOCTh CBOMCTB BEILIECTB HMX COCTaBOM M CTPOCHHEM, MO3HABAEMOCTh
MPUPOJIHBIX ABJICHUN MYTEM APKCIEPUMEHTA U PEIICHUS MTPOTUBOPECUUA MEXKTYy HOBBIMU
dbakTaMl U TEOPETUYECKUMH MPEATNOCHUIKAMU, OCO3HAHHWE POJIM XWMHH B PEIICHUU
HKOJIOTHYECKUX MPOOJIEeM, a Takke MpodiieM COEpPEeKeHUs] SHEPIeTUUYECKUX PECypCOB,
CBIPbsl, CO3JJaHUSI HOBBIX TEXHOJIOTUH U MaTepUaJIOB.

B mnane pemienus 3amad BOCIUTAHMS, Pa3BUTUS M COLMANIM3AIMHU OOYyYarOIIHUXCSI
NPUHATHIC MPOTPAMMON TI0 XMMHH ITOJXOJBI K OMPEICICHUIO COACPKAHMS M ITOCTPOCHUS
npeaMeTa  TpeAyCMaTpUBAaOT  (OPMHUPOBAHKWE YHUBEPCAIBHBIX YUCOHBIX JICHCTBUM,
uMeronmx 0a30Boe 3HAUEHUE UISl PA3IMYHBIX BUOB JAEATEIBHOCTH: PEIICHUs MpodieMm,
MOMCKa, aHaM3a U 00paboTKU HHPOPMAIMK, HEOOXOAUMBIX Ui IPHUOOPETEHUS OIbITa
MPAKTUYECKONM M UCCIEAOBATEIBLCKON NESATEIbHOCTH, 3aHUMAIONIEH Ba)XXHOE MECTO
B MO3HAHUH XUMUHU.

B npaktuke npenonaBaHus XMMHU KaKk Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
TaK ¥ Ha ypOBHE CpeIHEro oOIero oOpa3oBaHUs, MPH ONPEAETCHUH COIEP>KATEIbHOMI
XapaKTEePUCTUKHU TIeTIeH N3yYeHUs TPeMETa HAlPaBICHUEM MEPBOCTEIIEHHON 3HAYMMOCTH
TPAIUITUOHHO TpHU3HAETCS (OPMUPOBAHUE OCHOB XUMHUYECKOW HAayKd Kak OOJIacTH
COBPEMEHHOTO €CTECTBO3HAHHMS, MPAKTHUCCKOHN JEATEIHPHOCTH YEIOBEKa U KaK OJHOTO U3
KOMIIOHCHTOB MHUPOBOH KynbTypbl. C METOIMYECKOH TOYKHM 3pEHHSI TaKOW MOIXOJ] K
OTIPEICIICHUIO TICTICH M3yUeHUS TPEMETA SIBIISCTCS BIIOJTHE ONPABIAHHBIM.

CornacHo TaHHOM TOYKE 3pEHUS TJIaBHBIMU LIEJISIMU U3YUEHUS TIPeaMETa
«Xumus» Ha 6a3oBoM ypoBHe (10-11 ki1.) ssBasitoTCS:

dbopMuUpOBaHHUE CHUCTEMbl XMMHUYECKUX 3HAHUW KaK BaKHEWIEW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOMl JIEkKAT KIIIOUEBBIE MOHSTHUS,
byHIaMEeHTAJIbHBIE 3aKOHBl U TEOPUM XHMHHU, OCBOEHHUE SI3bIKa HAyKH, YCBOCHUE U
MOHUMAaHUE CYITHOCTH JOCTYIMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH WX Pa3BUTHUS U CTAHOBJICHHUS;

(dhopMUpOBaHUE U PA3BUTHE MIPEICTABICHNN O HAYYHBIX METO/IaX MMO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIIHA, HEOOXOIUMBIX IS PUOOPETCHUS YMEHUN OPUEHTHPOBATHCS B MUPE
BEIICCTB U XMMHUYECKUX SIBIICHUH, IMCIOIIIUX MECTO B MPHUPO/IC,

B IIPAKTUYECKOMN U ITOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHHH M CHOCOOOB [EATEIBHOCTH, CBSI3aHHBIX C HAOJIOJEHUEM H
OOBSCHEHHEM XUMHUYECKOTO OJKCIIEPUMEHTA, COOIOACHUEM TMPaBWI OE30MacHOTo
oOpallieHHsI ¢ BEIIECTBAMM.

Hapsny ¢ aTuM coaepkatenbHas XxapakTepUCTHKA LIeJIel U 3a7a4 U3y4eHus
npeaMeTa B MporpamMme Mo XMMUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
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C HOBBIMH MPHOPUTETAMHU B CHUCTEME CpeaHero obmero ooOpazoBanus. CeroaHs
B IIPENOJaBaHUM XMMHMH B OOJIbLLIEH CTENEHW OTAAETCS MPEANOYTEHHUE MPAKTUUYECKON
KOMIIOHEHTE COJepKaHusl OOyueHUsl, OPUECHTUPOBAHHONW Ha IOJATOTOBKY BBIITYCKHUKA
OI0IIe00pa30BaTENIbHON  OpraHU3alluy, BJAJCIONIEr0 HEe Ha0OpoOM 3HAHMN, a
(GYHKIIMOHATBPHOW TPAMOTHOCTBIO, TO €CTh CINOCOOAMH U YMEHHUSAMHU AKTUBHOTO
MOJTyYeHUs] 3HAHUHM U MPUMEHEHHS UX B PEAbHOM KU3HU VISl PEIICHUS MPAKTUICCKUX
3ajad.

B 3TOM1 CBA3M IIpU M3y4YEHNH NpeaMeTa « XUMUSD» JOMUHUPYIOLIEE 3HAUEHUE
IpUOOPETAIOT TaKUe MU U 33/1a49H, KakK:

ajanrtanus OOyYarolMXCS K YCJIOBHMSIM JMHAMUYHO Ppa3BHUBAIOIIETOCS MHpPA,
(opMHUpPOBaHNE UHTEIJIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOPa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSATHIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

(opMupoBaHue y 00y4aroIMXcsl KIOYEBbIX HABBIKOB (KJIFOUEBBIX KOMIETEHILIUN),
UMEIONINX YHUBEPCATbHOE 3HAYCHHE JUTSI PA3JIMYHBIX BUIOB JIEATEIHHOCTH: PEIICHUS
npoOieM, IMOUCKa, aHaiu3a U o0paboTku uWH(GOpPMAIMU, HEOOXOAUMBIX IS
IpUOOpETEeHNs OMbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUU
XUMHH, a TaKXKe ISl OLUEHKH C TIO3HMIMKA SKOJOTMYECKON 0e30MacHOCTH XapakTepa
BJIMSTHUSI BEHIECTB M XMMHUYECKHUX IMPOLIECCOB HA OPTaHW3M 4YeJIOBEKa M MPUPOTHYIO
cpeny;

pa3BUTHE TIO3HABATEIIbHBIX HWHTEPECOB, HWHTEIUICKTYadbHBIX M TBOPYECKHUX
CIOCOOHOCTEN O00YyYaroIIUXCsl: CHOCOOHOCTH CaMOCTOSITENIbBHO TPHUOOPETaTh HOBBIC
3HaHUS 0 XUMHUU B COOTBETCTBUHU C >KM3HEHHBIMH TOTPEOHOCTSIMH, HCIIOJIB30BATh
COBpEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTHH JJIs TOMCKA U aHAJIW3a Y4eOHO! U HayyHO-
MOMYJISIPHON MH(POPMALIMKA XUMHUECKOTO COJIEPKAHUS;

(opMupoBaHrue W pa3BUTHE y OOYYAIOLIUXCS aCCOLMATHUBHOTO M JIOTHYECKOTO
MBILUICHHSI, HaOII0AaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBbI, B YACTHOCTH, MpPU IUIAHUPOBAHWU M TPOBEIECHUU XHUMHUYECKOTO
HKCIEPUMEHTA;

BOCIIUTaHUE Yy oOydarommxcsa yOexxJIEHHOCTH B TYMAHUCTUYECKON HANpaBIE€HHOCTH
XUMUH, €€ BaXHOM poONM B PEIICHUH TJIOOATBHBIX MpOoOJeM palruOHAIBLHOTO
MMPpUPOAOII0JIb30BAHUA, ITOIMIOJIHCHUS SQHEPICTUUCCKUX PECYPCOB U COXPAHCHUA ITPUPOAHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpPEKHOTO OTHOIICHUS
K TpPUpOJIE M CBOEMY 3/I0pPOBbIO, a TaKKe MPHOOPETEHUs OMbITa HCIOJIb30BAHUS
MIOJTyYEHHBIX 3HAHWUU IS MPUHSATHS TPAMOTHBIX PEIICHUA B CHUTYaIUsIX, CBSI3aHHBIX C
XUMHYECKUMH SIBIICHUSIMHU.

Henn u 3agaun  u3yyeHUs mpeaMera «XUMHUS» MNOJIYYWIA TMOAPOOHYIO
METOJMYECKYI0 HMHTepHpeTanuio B paszzene «llmaHupyemble pe3ylbTaTbl OCBOCHHS
IporpaMMbl IO XUMHUW», Onarojgaps 4yemy oOecreyeHO 4€TKOe MPECTaBICHHUE O TOM,
KaKue 3HaHWsI U YMEHMSI UMEIOT NIPSIMOE OTHOLIEHHE K pean3allii KOHKPETHOW LEH.
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B ydyeOHOM miiane cpenHero o6ero oopazoBaHus IpeaMeT « XuMus» 0a30BOT0O
YPOBHS BXOJUT B COCTaB MpeAMETHOM 00acTu « EcTecTBEeHHO-HAYUHBIE TPEAMETHI.

OOmiee 4mcIO0 9acoB, PEKOMEHIOBAHHBIX I W3YYCHHUS XUMUU — 68 HYacos:
B 10 xmacce — 34 yaca (1 gac B Heaenmo), B 11 kimacce — 34 yaca (1 yac B HeZlel0).
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COAEPKAHHUE OBYUYEHUSI!

10 KJIACC

TeopeTuyeckne 0OCHOBbI OPraHUYECKOl XUMHH

[Ipenmer opranuveckold XuUMUU: €€ BO3HUKHOBEHHE, pa3BUTHE M 3HAUCHHE
B TMOJIyYCHHMH HOBBIX BEHIECTB W MarepHajoB. Teopus CTpOCHHS OPraHUYECKHUX
coenquHennit A.M. bytnepoBa, e€ ocHOBHbIe ToJoKeHUS. CTPyKTypHBIE (OPMYIIBI
OpraHMYecKHUX BellecTB. ['omounorus, uomepus. XuMu4eckasl CBA3b B OPraHUYECKUX
COETMHEHUSIX — OJMHAPHBIC U KPaTHBIE CBSI3H.

[IpencraBnenne o kiaccupuKalud OpraHMYECKHX BemecTB. HomeHkmatypa
OpPraHMYECKUX COEIMHEHUH (CUCTeMaTHyecKas) U TPUBHAJIbHbIE HA3BaHUS BaKHEUIIUX
IpeCTaBUTENEN KIIAaCCOB OPraHMYECKHUX BEIIECTB.

JIKCNePUMEHTAbHBIE METOAbI H3yYeHHUSs BeleCTB U UX NMpeBpalIeHuii

O3HakoMmIIeHHE ¢ 00pa3llaMyu OPraHMYECKUX BEIIECTB U MaTeprallaMu Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJT OPTaHMYECKUX BEIIECTB, HAOMIOJACHUE U OMUCAHUE
JIEMOHCTPALIMOHHBIX ~ OMBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB IPHU
HarpeBaHuu (IUJ1aBJieHUEe, OOyTJIUBAHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKU psii. MeTaH U 3TaH — MPOCTEUIIne
NPEICTaBUTENN AJIKAHOB: (PU3UUYECKUE U XUMUYECKHUE CBOMCTBA (PEaKMU 3aMEIICHHS U
TrOpEHUs1), HAaXOXKACHUE B IPUPOJIE, TOIYUEHUE U IPUMEHEHHE.

AJNKEHBI: COCTaB M CTPOEHUE, T'OMOJIOTMYECKUU pPsA. OTWIEH U INPONWIEH —
IpOCTEUIINE MPECTABUTENN AIKEHOB: (PU3HMUECKHE U XMMUYECKHE CBOMCTBA (peaKiuu
TUAPUPOBAHUS, TAJIOT€HUPOBAaHUSA, TUAPATALHUH, OKHCIECHUS W IOJIMMEPU3ALUN),
MOJIyYeHHE U IPUMEHEHHE.

Anxanuensl: OyrtanueH-1,3 u wmerwnOyraauen-1,3: cTpoeHue, BaKHeEWIIne
XUMHUYECKHE CBoicTBa (peakuust mnonuMepusauuu). I[lomyuyeHune CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTMUECKUN Psi. ALETUICH —
IPOCTEUIINN MPEACTaBUTENb aJKMHOB: COCTaB, CTPOEHUE, (PU3NYECKUEe U XUMHUYECKUE
CBOMCTBa (p€akiuu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, TUAPATALHMH, TOPEHUS),
NOJIy4eHHUE U IPUMEHEHHE.

Apensbl. beH3ou: coctaB, crpoeHue, GU3NIECKUE U XUMUUECKHE CBOMCTBA (peaKIuu
TaJIOTEHUPOBAHMS W HUTPOBaHHWA), IOJIYYEHUE M npumeHeHue. Tonyon: cocmas,
cmpoenue, Quauueckue U Xumuueckue Cce0uUCmea (peakyuu 2aio2eHupoOsaHusi U
HUMPOBAHUs), noayyenue u npumenerue. TOKCHUHOCTb apeHOB. I'eHeTHyecKasl CBSA3b
MEXAY yrieBOAOPOJIAMHU, MPUHAIIICKAIUMU K Pa3IMYHbIM KJIACCAM.

! Kypcusom B TeKcTe BBIIENEHBI OJIEMEHTHI COACpXaHHUS Y4eOHOTO MaTepuaya, KOTOPBIE H3Yy4aroTcs

B 03HAKOMHTEILHOM IUIaHE M HE BKIIIOYAIOTCSA B COCTAB MPEeIMETHBIX pe3ynbTaTtoB ocBoeHmuss @OIT COO na
0a30BOM YpOBHE.
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[IpuponHbie UCTOYHUKHU YTIIEBOAOPO0B. [IprpoaHbIil ra3 u momyTHbIe HEPTIHBIC
ra3el. Hetb 1 €€ npoucxoxaenue. CrnocoObl nepepaboTku He(pTH: IEPErOHKA, KPEKUHT
(TepMuYecKHil, KaTanuTuueckuit), muponu3. [IpomykTel mnepepaboTku HEPTH, UX
IPUMEHEHUE B INPOMBIIUIEHHOCTH U B ObITy. KameHHBI yronb M OpPOAYKTHI €ro
nepepaboTKu.

JKcnepuMeHTAJIbHbIE METOAbI H3y4YeHHS BellleCTB M UX NMpeBpallleHn i

O3HakomIIeHHE ¢ 00pa3liaMy MIaCTMACC, KaydyKOoB U Pe3UHbl, KoJutekiuu «HepTo»
U «YT0Jb», MOJAEIMPOBAHUE MOJIEKYJI YIIIEBOJOPOAOB U raJIOr€HOIIPOU3BOAHBIX,
MIPOBEJCHNE MPAKTHYECKOM Pad0ThI: MOJyYCHUE STUIIEHA U U3YUYEHHE €TO CBOKCTB.

PacuéTHble 3agaun

Brraucnenns mo ypaBHEHHIO XUMHUYECKON peakiuu (Macchl, 00béMa, KOJIUIECTBA
HUCXOJHOTO BEIIeCTBA WM MPOJAYKTa PEAKIHMU IO M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOJAYKTOB PEAKIIH ).

Kucaopoacoaep:xamue opranudecKkue coeAMHEHH s

[IpenenbHble OTHOATOMHBIEC CIUPTHI. METaHOJ U 3TaHOJI: CTpOeHue, (puznueckue u
XUMHUYECKUE CBOMCTBA (peaklMy C aKTUBHBIMH METAJJIaMU, TajJOT€HOBOJIOPOJIaMH,
ropeHue), npuMeHeHue. BoiopoaHbie CBA3M MEXIy MOJIEKyJIaMH crnupToB. JleiicTBue
METaHOJIa ¥ 3TAHOJIa HA OPTaHU3M YEJIOBEKaA.

MHoroaToMHbI€ CIIUPTHI. DTUJICHTIUKOIb U TJIULEPUH: CTPOCHUE, (PU3NUYECKUE U
XUMHUUYECKUE CBOMCTBA (B3aMMOJEHUCTBUE CO WIEJIOYHBIMU METAJJIaMU, KaueCTBEHHAas
peakius Ha MHOTOATOMHBIE CIIUPTHI). [lelicTBue Ha opranu3M uenoBeka. [Ipumenenue
[JIMLIEPUHA U STUJICHTIIAKOJIA.

deHo: CTpoeHUE MOJIEKYJIbI, (PU3UYSCKUE U XUMHYECKHUE CBOMCTBA. TOKCHYHOCTD
dbenona. [Ipumenenue deHoma.

Anbaerunibl U kemoHvl. PopManbIETHI, alleTalbJACTU/l: CTPOCHUE, (PU3NYecKre u
XUMHUYECKUE CBONCTBA (peakiMu OKHCICHUS M BOCCTAHOBJICHUS, Kaue€CTBEHHBIC
peakiuun), MoJy4YeHUe U MPUMEHEHHE.

Ayemon: cmpoenue, uzuueckue u XumuiecKue ceoucmea (peaxyuu OKUCIeHUs U
80CCMAHOBIIEHUS), NOTIYYEeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE TIpe/eIbHBIC KapOOHOBBIE KHUCJIOTHI. MypaBbHMHAs W YKCYCHas
KHUCJIOTHI: CTpOeHUE, (GU3NYECKUE U XMMUYECKHIE CBOMCTRA (CBOMCTBA, O0IITHE 1JIs Kilacca
KHCJIOT, peakuusi drepudukamnuu), moiaydyeHue u npumeHenue. CreapuHoBas U
OJICMHOBAS KUCJIOTHI KaK MPEACTABUTEH BBICITUX KaPOOHOBBIX KHCIOT. Mbla Kak COH
BBICIIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE ICHCTBUE.

Crnoxxnaple dQUpHl Kak MPOU3BOAHBIC KapOOHOBBIX KHCIOT. ['MApONM3 CIOXKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. bruongornyeckas poib KUPOB.

VYrieBoabl: cocTaB, KiiacCu(PUKays yriaeBoJA0B (MOHO-, TU- U MIOJTUCAXAPHUIBI).
['mroko03a — npocTeiimii MOHOCaxapua: 0COOEHHOCTH CTPOEHUSI MOJIEKYJIbI, (PU3NYECcKre
U XHUMHYECKHE CBOMCTBa (B3amMmopeicTtBue ¢ ruapokcugoM wmeau(ll), oxucienue
aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l), BocctanoBIeHHE, OPOKEHHE TIIHOKO3bI),

10
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HaXOXJEHUE B MPUPOJE, MPUMEHEHHe, Ononorudeckas poib. Dorocunres. Opykrosa
KaK M30Mep TIFOKO3bI.

Caxaposza — npedcmagumenb OUCAXapuoos8, 2UOPOIU3, HAXOHCOeHUe 8 Npupooe u
npumeHenue.

Kpaxman u memmono3a kak OpUpoAHble mHoiuMepbl. CTpoeHHE Kpaxmaia u
EJUTI0NI03bl. DU3NYECKUE U XUMUYECKUE CBOMCTBA KpaxmMaiia (THUIPOJIn3, KaueCTBCHHAS
peaKIus ¢ UOJ0M).

IKCIEePUMEHTATbHbIE METOAbI M3YUYEHUSI BEIECTB M UX MpeBpallleHui
[IpoBenenue, HaOIIOEHUE U OMMMCAHNUE IEMOHCTPAIIMOHHBIX OMBITOB: TOPCHUE
CIIUPTOB, KAUECTBEHHBIC PEAKIIMH OJJHOATOMHBIX CITUPTOB (OKHUCICHHE 3TAHOJIA OKCHIOM
meau(Il)), MHOroaTroMHBIX CHUPTOB (B3aMMOJIEUCTBHE TIIMIIEPUHA C TUAPOKCHIIOM
menu(Il)), anpaernnoB (oKuclIeHHME aMMHAYHBIM pacTBOpoM okcuaa cepedbpa(l) u
ruapokcunom  meau(ll), B3ammonelicTBue Kpaxmala C  HMOJOM), HIPOBEICHUE

MIPaKTUIECKON pabOTHI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuéTHble 3aga4n

Brrancnenns mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WM NPOJYKTa pPeaklUu IO HU3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 MCXOHBIX BEIISCTB UJIN NMPOAYKTOB PEAKIIUH).

A3oTcoep:kaniue OpraHnyecKue coenHeHus

Amunel. Memunamun u auunun. cocmas, CmpoeHue, usuyeckue u XumMuyeckue
ceolicmea (copenue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU).

AMMHOKHCIIOTBI Kak aM(OTepHBbIE OpraHW4YecKHe coeauHeHus. Dusznyueckue u
XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MIpUMEpPE TIuIMHA). bruonorndyeckoe 3HaueHue
aMUHOKHCNOT. [lenTusl.

benku kak TpUPOJHBIE BBICOKOMOJEKYJSIpHBIE coeauHeHus. [lepBuuHas,
BTOpPHUYHAS U TPETUYHAS CTPYKTypa O€NKoB. XUMHUUYECKUE CBONCTBA OEIKOB: THAPOIIU3,
JeHATypalns, Ka9eCTBCHHBIC PEaKIINKA Ha OCITKH.

JKCIepUMEHTAJNIbHbIE METOAbI H3yYeHUS BelleCTB U X MPeBpaALleHNH
HaGnronenue u onrcanne 1eMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OCITKOB
IIPY HarpeBaHUU, IBETHHIE PEAKITUU OCIIKOB.

BbicokoMoJ1eKyJIsIpHbIE COeTHHEHMSI

OCHOBHBIC TIOHATHS XHUMHU BBICOKOMOJICKYJISIDHBIX COCAMHCHHUN: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTETICHb TTOTUMEPHU3AIINH, CPEIHSS MOJIECKYJIIpHAs Macca.
OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUM — MOJUMEpHU3alus U
TTOJIMKOH ICHCAIIHSL.

IInacmmaccol  (nonusmunen, NOIUNPONUNEH, NOJUBUHUIXIOPUO, HOTUCTNUPOTL).
Hamypanonoiti u  cunmemuyeckue kayuyku (6ymaoueHogulil, X10PONPEHOBbIll U
uzonpenosulii). Bonoxkna: namypanvuvie (X10nok, wepcms, WENK), UCKYCCMBEHHbIE
(ayemammuoe 80JI0KHO, BUCKO3A), CUHMemudecKue (Kanpox u 1aecam,).

11
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JKCNepUMEeHTAJbHbIe MeTOAbl HM3yYeHHsl BelleCcTB M HX NpeBpalleHui
O3HakomileHHE ¢ 00pa3laMu IPUPOJAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.

MexnpeaMeTHble CBS3H

Peasmzanust MeXNpEeIMETHBIX CBSA3EH NPU HU3YYEHUHM OPraHUYECKOW XHMHHU
B 10 Kiacce oCyIIecTBISECTCS Yepe3 MCMHOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHSATUM, SBJISIOMIUXCS CUCTEMHBIMU [JIS OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SIBJICHNE, HAYIHBIN (PaKT, TUTIOTE3a, 3aKOH,
TEOpHsl, aHAJIU3, CUHTE3, KJacCU(UKaIus, IepUOAUIHOCTh, HAOMI0ICHUE, N3MEPCHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE.

®dusuka: Matepus, YHEPTHsi, Macca, aTOM, AJIEKTPOH, MOJIEKYJia, SHEPreTUUCCKUI
YpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHUE BEIIECTBA, (PU3UYECKUE
BEJINYMHBI U €UHULIBI UX U3MEPECHMUS.

buomorus: knetka, opranusm, ouocdepa, oOMeH BemecTB B opranu3mMe, GOTOCHHTES,
OMOJIOrMYECKU aKTUBHBIC BellecTBa (OCNKH, YTIeBObI, )KUPBI, (DEPMEHTHI).

['eorpadusi: MuHepabl, TOPHBIE TOPO/IbI, TOJIE3HBIE HCKOTIAEMbI€, TOTUIUBO,
pECYpCHL.

TexHoJIOrus: NMUILIEBbIE MPOIYKThI, OCHOBBI PAllMOHAJIBLHOIO IMUTAHUS, MOIOIIUE
CpEACTBAa, JICKAPCTBEHHBIC U KOCMETUUYECKHE MPEenapaThl, MAaTEpPHaIbl U3 UICKYCCTBEHHBIX
Y CUHTETHUYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue OCHOBbI XUMUHU

XuUMHUECKHH 351IeMeHT. AToM. SApo aToma, U30TOMBI. DIIEKTPOHHAs 000JI0UKa.
DHepreTHYecKue YPOBHH, IMOAYPOBHH. ATOMHBIC OpOWTa M, S-, P-, O- 3JIeMEHTHI
Oco0eHHOCTH pacTpe/ieTICHUs AJIEKTPOHOB 10 OpOUTAJISIM B aTOMax 3JIEMEHTOB TIEPBBIX
YEeTBHIPEX MEPUO0B. DIECKTPOHHAS KOH(DUTYpaIKs aTOMOB.

[lepnoanueckuii 3axkoH u [lepuoguueckas cucreMa XUMHUYECKUX 3JieMeHTOB JI.1.
MenaeneeBa. CBa3b NEPUOINUECKOTO 3aKOHA U [lepnoanyeckoil CUCTEMbI XUMUYECKUX
anemMeHToB JI.MI. MeHneneeBa C€ COBPEMEHHOM TEOPHUEH CTPOCHHUsS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHUYECKHUX JJIEMEHTOB U 0Opa3yeMbIX HMU
MPOCTBIX M CJIOXKHBIX BEIIECTB MO rpynnaM M neprojaM. 3HaYeHUE MEePUOJANYECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

CrtpoeHue BelecTBa. XUMHYECKas CBsI3b. BUIBI XUMHUECKOHN CBSI3M (KOBaJICHTHAs
HETOoJsIipHAsE W TOJIApHAs, HWOHHAs, MeTauinueckas). MexaHu3Mbl 00pa3oBaHUS
KOBAJICHTHON XUMHYECKOU CBsi3U (OOMEHHBIM W JOHOPHO-AKIENTOPHbIN). Bomopoanas
CBsI3b. BalleHTHOCTh. DJIEKTPOOTpULIATENbHOCTh. CTeneHb OKuciaeHus. FIoHbI: KaTHOHBI
Y AaHUOHBI.

12
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BemiectBa MOJEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BeIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOKCTBA BELIECTB
OT THIIA KPUCTAUIMYECKON PEHIETKH.

ITonsTHE O MUCTIEPCHBIX crcTeMax. VICTHHHBIE U KOJIJIOMIHBIE pacTBOPHI. MaccoBas
J10JIs1 BEILIECTBA B pacTBOPE.

Knaccudukanus Heopranuueckux coenvHeHuid. HomeHknaTypa HeOpraHMUeCKHX
BelIeCTB. ['eHeTHuecKass CBsA3b HEOPraHMYECKUX BEIIECTB, MPUHAISKAMUX K
pa3INYHBIM KJIACCAM.

Xumunyeckas peakuusa. Kinaccudukanus XMUMUUYECKUX peaklnid B HEOPraHUIeCKOU
Y OPraHUYECKOM XUMHUHU. 3aKOH COXPAHEHUS MAacChl BEILECTB, 3aKOH COXPAHEHUS U
IIPEBPALLECHHS SHEPTUH IPU XUMUYECKUX PEAKIUAX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT pa3iIH4YHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuMudeckoe paBHoBecre. MaKTOPBI, BIMAIOIUE HA COCTOSTHUE XUMUYECKOTO
paBHoBecus. [Ipuanun Jle [latense.

OnexTponutnyeckas auccouuanus. CunbHble M ciabble anekTposnuTsl. Cpena
BOJIHBIX paCTBOPOB BEILECTB: KUCIasl, HEUTpasbHas, 1eiaouHas. [lonamue o 6000poonom
nokasamene (pH) pacmeopa. Peakunn noHHOro ooMeHa. [ uoponus neopeanuieckux u
Op2aHUYecKUx 6eujecms.

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE  peakuuu. [lowamue 06  2nekmpoause
pacniasos u pacmeopos coneu. llpumenenue snekmpoausa.

JKCcNepUMeHTAJbHbIE METOAbI H3YUEeHUS BEleCTB U UX NMpeBpPalleHuil

JleMoHncTtpanus tabnun «Ileproauyeckas cucteMa XUMHUYECKUX JIEMEHTOB
.. MenneneeBa», W3y4eHUE MOJEIEH KPUCTAUIMYECKUX PELIETOK, HaOII0JeHHE
U OMHUCAaHUE JEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3joKeHUE TMEPOKCHIA
BOJIOPOJa B NPUCYTCTBUM KaTaJIU3aTOPa, OINPEICIIEHUE CPeAbl PACTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCATBLHOIO HWHAUKATOPA, PEaKIMd HMOHHOrO OOMeEHa), MpOBEJCHHUE
MPaKTUYECKON paboThl «BiusiHue pa3IWyHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOM
peakuum».

PacuérHble 3a1aun
Pacuétel 110 ypaBHEHUSIM XUMUYECKUX PEAKIUM, B TOM YUCIE TEPMOXUMUYECKUE
PacCUETHI, PACUYETHI C UCTIOJIB30BAHUEM MMOHATHUS «MACCOBAsl JOJISI BEIIECTBAY.

Heopranuuyeckasi xumusi

Hewmeramel. [lonoxxenue HemeramnoB B llepronnueckor CHCTEME XUMHYECKUX
anemenToB J[.. MenpaeneeBa u 0coOEHHOCTH CTPOCHHS aTOMOB. DPU3HUECKUE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIMS HEMETaUIoB (Ha MpuUMepe Kuciaopojaa, cepsl, docdopa u
yriepoaa).

XUMHUYECKHE CBOWCTBA BaKHEWIIUX HEMETa/UIOB (TaJIOT€HOB, CEphbl, a30Ta,
docdopa, yriepoaa U KpeMHHUS) U UX COCAUHEHUHN (OKCHUIIOB, KUCIOPOACOISPIKAIINX
KHUCJIOT, BOJIOPOJHBIX COCTMHEHUH ).

[IpuMeHeHne BaXXHEUIINX HEMETAJIOB U UX COCAUHEHUM.
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Meramnel. Ilonoxxkenne wMeramnoB B Ilepmogmdeckon cucTeEME XHMHYECKHX
anemenToB JI.. MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmme  gusnueckue  cBoiictBa  metawioB. CIiaBel  METaJIOB.
DIIEKTPOXUMHUYECKUN PSAJT HANIPSYKEHUI METAJIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIINX METAUIOB (HATPUM, Kaaui, KaJablUi, MarHui,
ATIOMUHUMN, ITUHK, XpPOM, 5KeJIe30, ME/Ib) U KX COCAMHEHU.

OO6mue crnocoObl ToJiydeHus: MeTamuioB. Memannypeus. Kopposzus memannos.
Cnocobwi 3auumst om kopposuu. [IpumeHeHne MeTamioB B ObITY U TEXHHKE.

JKCNepUMEHTAbHbIE METOAbI H3YYCHUS BELECTB U UX NMPeBpPaLleHHil
N3yuenne komutekuu «MeTaibl U CIIaBbDy, 00pa3loB HEMETAIUIOB, PEIICHHE
DKCIIEPUMEHTAJIbHBIX 3a/lad, HaOJMIOJICHUEe U ONUCAaHUE JCMOHCTPAIMOHHBIX U
Ja00pATOPHBIX OMBITOB (B3aUMOJICUCTBUE THIPOKCH/IA aJTFOMUHUS C pACTBOPaAMU KUCIIOT

U 1IEJI0YEeH, KaueCTBEHHBIC PEAaKIIMU Ha KATHOHBI METAJLIIOB).

PacuéTHble 3aga4un

Pacu€tel maccel BemiecTBa WM 00BEMAa Ta30B MO H3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAacce UM 00bEMY OJHOTO U3 YUYACTBYIOLIUX B PEAKIMH BEILECTB, PACUETHI
Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKLUH, €CIU OJHO U3 BEUIECTB
UMEET NMPUMECH.

XUMUA U KU3Hb

Ponp xuMum B 0O€CIEUEHHHM HKOJOTHMYECCKON, JHEPreTHUYECKONW W IHINEBOMH
0€30MacHOCTH, pa3BUTUM MeIUIIMHBL. [[oHATHE 0 HAYUYHBIX METOJIaX MTO3HAHUS BEIIECTB
Y XMMUYECKUX PEaKIUH.

[IpencraBienuss 00 OOIIMX HAyYHBIX MPUHIIMIAX MPOMBIIIJIEHHOTO MOJYy4YeHUs
BaKHEHIIINX BEILICCTB.

YemoBek B MUpE BEIIECTB U MATEPUAIOB: BAXKHEUIIIME CTPOUTEIIbHBIE MaTepHUaIIbI,
KOHCTPYKIIMOHHBIE ~ MaT€pualibl,  KpacKd, CTEKJIO, KEepaMHuKa,  MaTepuabl
JUISL DIICKTPOHUKH, HAHOMAaTEPHabl, OpPraHMYECKUE U MUHEPATbHBIC YI0OpCHHS.

XuMHUST W 3J0pOBbE UEJIOBEKAa: MpaBWia MCIOJIb30BAHUS  JIEKAPCTBEHHBIX
mpenapaToB, IpaBuja O€30MacHOTO HMCIOJb30BaHMUS IIpPerapaToB OBITOBOM XHMHHU
B MOBCEHEBHOM KU3HU.

MexnpeaMeTHble CBA3H

Peanuzanus MexxnpeMeTHBIX CBsI3el MTPU U3YUYCHUH OOITeH 1 HEOPTaHUYECKOU
xumuu B 11 Knacce oCylIECTBISIETCS Yepe3 MCHOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX [IOHSITUWA, TaK W TOHATUH, SABISIOLIIMXCS CUCTEMHBIMHU ISl OTICIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO6mre ecTeCTBEHHO-HAYYHbBIE MOHATHS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOPUS,
aHanu3, CHUHTE3, KiIacCUpUKalMs, TMEePUOJAUYHOCTh, HAOIIOJEHUE, HSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBJICHHE.

dusuka: MaTepusi, SHEPruUsi, Macca, aToOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
pPaMOaKTUBHOCTb, MOJIEKYJIa, JHEPT€TUUECKHUI YPOBEHb, BEIIECTBO, TEI0, 00BEM,
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arperaTHoe COCTOSTHHE BEUIECTBa, (PU3NYECKUE BEIWYHHBI U €IUHUIBI UX HU3MEPEHUS,
CKOpPOCTb.

buonorus: kierka, opraHusM, 3KocucTemMa, onocdepa, MaKpo- 1 MUKPOIIEMEHTHI,
BUTaMHHbBI, OOMEH BEILIECTB B OpraHu3Me.

['eorpadusi: MuHEpanbl, TOpPHBIE MOPOJbI, IMOJE3HbIE HCKOMAEeMble, TOIUIMBO,
pecypcehl.

TexHonorus: XuMHUYEcCKass MPOMBIIUIEHHOCTb, METaJUIyprusi, MPOU3BOACTBO
CTPOUTENbHBIX MaTEPUAJIOB, CEIbCKOXO3UCTBEHHOE TPOMU3BOJICTBO, TUIIIEBAS
IPOMBIIIJICHHOCTD, (dapmarieBTHYECKAs IPOMBIIIIICHHOCTD, MIPOU3BOJICTBO
KOCMETUYECKUX  MpernaparoB, IMPOU3BOJACTBO  KOHCTPYKIMOHHBIX  MaTEpHAIOB,
ANEKTPOHHAS POMBIIIEHHOCTD, HAHOTEXHOJIOTHH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3yIbTaTaM OCBOCHUS 00yUYaIOIIUMHUCS
nporpaMMm CpeiHero oO0uiero o0pa3oBaHus (JIMYHOCTHBIM, METaNpPEAMETHBIM H
npeaMeTHbiM). HayyHo-MeTonudeckoil OCHOBOM s pa3pabOTKH  IUTAHUPYEMBIX
pe3ynbTaTOB OCBOEHUS MPOTPAMM CpPeTHEro 00I1ero oOpa3oBaHus SBISETCS CUCTEMHO-
NEeATEIbHOCTHBINA OIXO/I.

B  COOTBETCTBMM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYypeE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHMS MpeaMeTa « XUMHs» Ha YPOBHE CPEIHEr0 OOLIEro
o0pa30BaHMsl BBIJCIIEHBI CIEAYIOUINE COCTABIISIOIINE:

0CO3HaHHE O0YJAOITUMHUCS POCCHMCKON IPaXkTaHCKON HJIGHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HaJM4Khe MOTUBALMH K OOYyUEHHUIO;

IeJIeHANPaBICHHOE PAa3BUTHE BHYTPEHHUX YOKICHUIM TUYHOCTHA HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINIA 0a30BOM HAYKU XUMUMU;

FOTOBHOCTh M CIIOCOOHOCTh OOYYalolMUXCS PYKOBOJCTBOBAThCA B CBOEH
NEATEIbHOCTH LIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, IIPUCYIIMMHU LIEIOCTHOM CUCTEME
XUMHUYECKOTO 00pa30BaAHMS;

HAJIMYKE MTPABOCO3HAHUS IKOJIOTHYECKOM KYJIbTYPhl U CTIOCOOHOCTH CTaBUTH IETU
Y CTPOUTH KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMSI MPEeIMETa « XUMHUS» TOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHHUTATENIbHOM JIE€ATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKHUMH,
COLMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU I[IEHHOCTSMH U UJI€aJIaMH POCCHICKOTO
TPaKIAHCKOTO OOIIECTBA, MPUHATHIMHU B OOIIECTBE HOPMAaMH U MPaBUJIAMU MTOBEICHUS,
CIOCOOCTBYIOIIMMHU IIPOLIECCAaM  CaMOIIO3HAHUS, CaMOpa3BUTHUS M HPABCTBEHHOTO
CTAHOBJICHUS JINYHOCTH O0YUYarOIIHNXCS.

JImgHOCTHBIE pe3yabTaThl OCBOCHHUS npeamera «Xumus» OTpa)karoT
c(hOpMHUPOBAHHOCTH OMBITA TO3HABATEILHOMN U MPAKTUIECKON JEATEIHHOCTH O0yYarOIIUXCS
1o peajin3alu IIPUHATHIX B O6HI€CTB€ HGHHOCTCfI, B TOM YHCJIE B HaCTH.

1) rpaskaaHCKOT0 BOCIIUTAHMSA:

OCO3HaHUSI OOYYaIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TpaB M 0O0sS3aHHOCTEH,
YBXCHUS K 3aKOHY U MPABOIOPSIKY;

MPE/ICTABIICHHS O COLMALHBIX HOPMaX M MPAaBUIAX MEKIMIHOCTHBIX OTHOIICHHIMA
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW MEATEIBHOCTH MPHU CO3JaHUU yU4COHBIX
MPOEKTOB, PEIICHUH y4eOHBIX M MMO3HABATEIBHBIX 3a/1a4, BBIMNOJHEHHH XMUMHUYECKHUX
IKCIIEPUMEHTOB;
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CIIOCOOHOCTH MOHUMATh U TPUHUMATh MOTHBBI, HAMEPEHUSI, JJOTUKY U apTyMEHTHI
JIPYTUX TIPU aHAJU3€ PA3IUYHBIX BUJIOB YUECOHOM €SI TEILHOCTH;

2) MATPUOTHYECKOI0 BOCIIUTAHMS

LEHHOCTHOTO  OTHOLICHUS K HMCTOPUYECKOMY M  HAYYHOMY  HACJIEIUIO
OTE€YECTBECHHON XUMMHHU,

YBOKEHHUSI K TIPOILlECCY TBOpPYECTBA B OOJACTHU TEOPUM U MPAKTHUYECKOTO
MIPUMEHECHUSI XMMHHU, OCO3HAHUS TOr0, YTO JIOCTHXKEHUS HAYKH €CTh pe3yJbTaT
JUTUTEIBHBIX HAOIIOICHUM, KPOMIOTIUBBIX AKCIEPUMEHTAIIbHBIX MOUCKOB, MIOCTOSTHHOTO
TpyAa YYEHBIX U IPAKTUKOB;

WHTEpECa U IO3HABATEIbHBIX MOTHMBOB B IOJIYYEHUH M MOCICAYIOIIEM aHAJINU3E
HH(pOpMAITNH O MEPEIOBHIX JOCTIKEHHUSIX COBPEMEHHON OTEUYSCTBEHHOM XUMMH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBSI3aHHBIE C XUMHUYECKUMH SBICHHUSIMH,
U IPUHUMATh OCO3HAHHBIEC PEIICHHUs, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI
U [ICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJECHUE U MOCTYIIKH CBOMX TOBAPUIIEH C TTO3ULIMIA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIIEICTBUI ITUX MOCTYIIKOB;

4) popMuUpOBaHUS KYJIbTYPHI 310POBbSI:

MMOHUMAaHUs LIEHHOCTEHN 3/I0pOBOT0O U 0€301acHOro 00pasa KU3HU, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOILIEHHUS K COOCTBEHHOMY (U3HUYECKOMY U TCHUXUYECKOMY
3J10pPOBBIO;

coOMIO/IeHns TpaBuil Oe30macHOTrO OOpaleHusi ¢ BelIeCTBaMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHMMaHUSl LEHHOCTU MPaBWJI WHIAMBUAYAIBHOIO U KOJUIEKTUBHOTO 0O€30MacHOTO
NOBEACHUS B CUTYAILUSIX, YTPOXKAIOUIUX 3I0POBBIO U KU3HU JHOJEH;

OCO3HaHUSl TOCIEACTBUA W HENPUATHS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUs
aJIKOT'0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy/10BOT0 BOCIIUTAHHUSI:
KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIE0BATENLCKON
JESTEIbHOCTH, OOIIECTBEHHO TTOJIE3HOM, TBOPYECKOM U IPYTUX BUAAX IS TEIBHOCTH,
YCTAaHOBKU Ha aKTMBHOE y4YaCTUE B PELICHUH MTPAKTUYECKUX 3a/1a4 COLUAILHON
HAIpPaBICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);
HHTEpPECA K IMPAKTHUYECKOMY M3Y4eHHIO MNpodeccuil  pasaudHOro  poja,
B TOM YKCJI€ HAa OCHOBE IIPUMEHEHUS MMPEIMETHBIX 3HAHHI 110 XUMHH; YBaXKEHUS K
TPy, IFOASM TPYyJa M PE3YJIbTaTaM TPYA0BOU AEATEILHOCTH; TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MHIMBHIYAILHOU TPAEKTOPUH 00pa30BaHMs,
Oyamymeii mpodeccur W peann3aludd COOCTBEHHBIX JKM3HEHHBIX ILIAHOB C YYETOM
JMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XHMHH, HHTEPECOB M IOTpeOHOCTEM
00I111eCTBa;
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6) 3K0JIOrHYeCKOro BOCTIMTAHUS:

HKOJIOTMYECKH LIE€JIECOOOpPAa3HOTO OTHOLIEHHS K MPHUPOAE, KaK HCTOYHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMJIE;

NOHMMaHUsl IJIO0AJIBHOTO XapakTepa JKOJIOTMYECKUX IMpoOsieM, BIUSHUS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HaHUSI HEOOXOJIMMOCTH HCHOJBb30BAHUS JTOCTHKEHUN XUMHH JUIsl PELICHUS
BOIIPOCOB PAlMOHAIIBHOIO ITPUPOOIIOIIB30BaHMS;

AKTHBHOT'O HEINPUATUS NEUCTBUM, IMPUHOCAIIUX BpPEI OKPYXKArOLEH NPUPOIHON
cpele, YMEHHUs NPOrHO3MpPOBaTh HEOIATrONPUSATHBIE HSKOJIOTMUECKHE MOCIEACTBUS
IPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJu4us PAa3BUTOIO0 DKOJOTMYECKOI'O MBIIUICHUS, DJKOJIOIMYECKON KYJbTYPHI,
ONBITA JESATEIBHOCTH SKOJOTMYECKOM HAIPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
UMHU B TIO3HABATEJIbHON, KOMMYHUKATUBHOW M COLIMAJILHOM MpPAaKTHUKE, CHOCOOHOCTH H
YMEHUS aKTUBHO MPOTHUBOCTOATH UJEOJIOTHH XeMO(poOHH;

7) HEHHOCTH HAYYHOT0 NMO3HAHUSI:

c(hOpMUPOBAHHOCTU MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIIECTBEHHOM MPAKTUKH;

MMOHMMAaHUS CIIEUU(PUKN XUMHUHU KaK HAyKW, OCO3HAHUS €€ poJi B OpMUPOBAHUU
pallMOHAJIBHOTO HAy4YHOTO MBIIUICHUS, CO3JaHUM IEJOCTHOTO TMPEACTaBICHUS 00
OKpPYKarOIIEM MHUPE KAaK O €AUHCTBE NMPHUPOIBI U YEIOBEKA, B MO3HAHWU IPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHUuH MpoOJieM COXpaHEHHUs MPUPOJHOTO PAaBHOBECHS;

yOESXKIEHHOCTH B 0CO00M 3HAYMMOCTH XMMHH IS COBPEMEHHOW ITUBUIIU3AINU: B €€
TYMaHUCTHYECKOW HANPaBJIEHHOCTH ¥ BayKHOM POJIU B CO3JaHUH HOBOW 0a3bl MaTepraIbHOM
KyJbTYpbI, PEIICHUH TI00aIbHBIX MPOOJIeM YCTOMYMBOTO pPa3BUTHUSI UEIOBEUECTBA —
CBIPHEBOM, DHEPTETHUCCKOM, MUIIICBON M IKOJIOTUISCKOW 0€30MacHOCTH,

B Pa3BUTUU MEIUIMHBI, 00ECTICUCHUH YCIOBHUI YCIIEITHOTO TPY/Aa U SKOJOTUIECKU
KOM(OPTHOM KU3HU KaXKJIOTO YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: NOHWMAaHUs CYIIHOCTM METOJOB INO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HAyKax, CIHOCOOHOCTH HCMOJB30BaTh IOJIy4YaeMble
3HAHUS JIJIs1 aHalIM3a U OOBICHEHUS SIBJICHUN OKPYKAIOIIEr0 MUPa U MIPOUCXOIAITUX
B HEM M3MEHEHMM, yMEHUS JeaTh 000CHOBAHHBIC 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX
($haKTOB U UMEIOIIHMXCS JAHHBIX C ETbI0 TIOJIYICHHS JTOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIFHO UCTIONH30BATh XUMUYECKUE 3HAHUS JIJISI PEIICHUS
po0JIeM B peasTbHBIX KU3HCHHBIX CUTYaIIUSX;

VHTEpECA K MO3HAHUIO U UCCIIEN0BATEIbCKOUN AEATEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY ITOJyYEHUIO HOBBIX 3HAHUMW 110 XUMHUH B COOTBETCTBUU C KU3HCHHBIMU
MOTPEOHOCTIMU;

WHTEpeca K 0COOEHHOCTSIM Tpya B pa3IMuHbIX chepax mpodeccrnoHambHOMI
JIEATENBbHOCTH.
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METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3YJIbTAThl OCBOCHHS YUYEOHOIO IpeaAMETa « XUMHUS» HA YPOBHE
cpeaHero o0Iero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBIE [T (POPMHUPOBAHHS MHUPOBO33PEHHS 00yUYArOIINXCS MEX IUCIUIITHHAPHBIC
(MeXTpeMeTHBIE) O0IIeHAaYyYHBIE TIOHSATHS, OTPAYKAIOIINE [EIOCTHOCTh HAYYHOW KapTHHEI
MHpa U Cenu(pruKy METOIOB MO3HAHMUS, HCIIOB3YEMbIX
B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO, SHEPIHs, S