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HOACHUTEJBHASA 3AIINCKA

[IporpaMma mo XMMHUHM Ha YpOBHE cpeqHero oOmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii ®eneparumny,
TpeOOBaHUl K pe3yabTaTaM OCBOCHUS (herepanbHOM 00pa3oBaTeNbHON MPOrpaMMbI CPETHETO OOIIEro
obpazoBanus (POIlI COO), npeacraBieHHbix B DegepaqbHOM TOCYJapCTBEHHOM 00pa30oBaTeIbHOM
craggapre COO, c¢ yuérom Konmenmuu mnpenogaBaHus ydeOHOTO mpeaMera «XHMHS» B
oOpa3oBaTtenpHbIX  opranusaunusax  Poccuiickoit ~ @exmepanuu,  pealu3ylIIUX  OCHOBHbBIE
o0Opa3oBaTeNnbHble MPOrPaMMBbl, U OCHOBHBIX MOJOXKEHUH «CTpaTeruy pa3BUTHS BOCIHUTAHHS B
Poccutiickoit deneparuu Ha nepuoa a0 2025 roga» (Pacnopsukenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TOIX0JI0B K pa3pabOTKe MPOrpamMMbl 0 XMMHH, K OIPEICICHUIO OOIIeH cTpaTreruu
00y4eHHs, BOCIIMTAHUSA U PA3BUTHUS OOYYAIOUIMXCS CPEICTBAMH YYEOHOTO MpeaMera «XUMHs s
10-11 xyaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHLenTyaibHble mnonoxenus PrOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1I€JIeH, COJIep)KaHus, pPe3ylbTaTOB OOy4YeHHS U TpeOOBaHHI K YpPOBHIO
MIOJITOTOBKH BBIITYCKHUKOB.

XuMudeckoe 00pa3oBaHue, MOTydacMOe BBITYCKHHKAMHU O0IIe00pa3oBaTeIbHON OpraHU3aIlHH,
SBIIAETCS HEOThEMJIEMOW dYacTblo HMX 00pa3oBaHHOCTH. OHO CHYKUT 3aBEPIIAIOIIMM ATArloM
peaiv3allii HAa COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX I[IEHHOCTEH, MPUCYITUX
LEJIOCTHOW CHUCTEME XHMHUYECKOTro OO0pa3oBaHMs. OTH LIEHHOCTH KacaloTCs II03HAHHSA 3aKOHOB
npuposl, (POPMUPOBAHKS MHUPOBO33PEHHUS M OOIIEH KYIbTyphl YEJOBEKa, a TaKKe IKOJOTHUYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0pOBBIO U MPHUPOAHONU cpene. Peannsyercs xumudeckoe
oOpa3oBaHHe OOy4alOUIUXCS Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUS CpPEACTBAMH Yy4eOHOTO
npenMera «XuMus», Colep:KaHue U MOCTPOCHHE KOTOPOTO ONpPENENIECHbI B MPOrpaMMe MO XUMHUH C
yuéToM cnenu(uKu HayKu XUMHH, €€ 3HA4YeHUS B MO3HAHWUHU TPUPOJIBI M B MaTEpUATBHON >KU3HU
obiiecTBa, a TaKkKe € Y4€TOM OOIMX Lened W TNPHUHIUIOB, XapaKTEPHU3YIOUIMX COBPEMEHHOE
COCTOSIHME CUCTEMBI cpe/iHero obuiero oopaszoanus B Poccuiickoit deneparui.

XUMHUSL Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIPaeT ocoOyl pOjb B COBPEMEHHOM
LUMBUJIN3ALMU, B CO3/IaHUM HOBOW 0a3bl MarepualbHOM KyiabTyphl. OHa BHOCHUT CBOM BKJIaJI B
(dbopMHpOBaHNE PALMOHAIBHOTO HAYYHOTO MBILIUIEHUS, B CO3JJaHME LEJIOCTHOTO IpeJICTaBIeHUs 00
OKpY’KaloIleM MHUpe Kak 0 €IUHCTBE IPUPOIBI M YeJIOBeKa, KOTOpoe (OpMHUPYETCs B XUMUHU Ha OCHOBE
MMOHMUMAaHMS BEIIECTBEHHOTO0 COCTaBa OKPY)KAIOIIEr0 MHpa, OCO3HAHUS B3aHMOCBA3H MEXIY
CTPOCHHUEM BEIIECTB, MX CBOWCTBAMH U BO3MOXHBIMH 00JIaCTSIMHU IIPUMEHEHUSI.

TecHo B3auMOJIEHCTBYS C APYTUMHM €CTECTBEHHBIMH HayKaMH, XUMHS CTajla HEOThEeMIIEMOU
YacThI0O MUPOBOHM KyJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEUIHOTO TPyAa M KU3HU KAXKJOTO YiieHa
obOmiectBa. CoBpeMeHHasi XUMHUS KaK HayKa CO3MJaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTUH
HampaBJieHa Ha pelIeHHe MNI00aNbHBIX MPoOJieM YCTOWYMBOTO Pa3BUTHUSL YEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUUECKO, MUIIEBOM, IKOJOTMUECKON OE30MaCHOCTH U OXPaHbI 30POBBSI.

B coorBerctBHM ¢ OOIMMH ILEMIMH M TNPUHLMIAMH CpEIHEro o0Iero ooOpazoBaHMs
conepxkanue mnpeamera «Xumusi» (10-11 kmaccel, 06a30BbI YpOBEHb H3YYEHHS) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYpHYIO TOJATOTOBKY OOy4aromuxcs, HEoOXOIuMYyI UM s
BBIPAaOOTKM MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEIIHOIO BKJIIOYEHUS B JKU3Hb COIIMYMA,
MIPOAOIDKEHHUS 00pa30BaHUs B Pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBngomumMy npeaMera «XuMus» SBISIOTCA 0a30Bble Kypchl — «OpraHudeckas XUMUs» U
«O0masi U1 HeopraHuveckas: XUMHsS», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUS KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHWUN MO HEOPTaHUYECKOW XMMHH (C BKIIOUYCHHUEM 3HAHWHA W3



oOmmell XMMUM) U OpraHUYecKor Xumuu. DopMUpOBaHUE TAHHOW CHUCTEMbl 3HAHWU TPH W3YYCHUH
npeaMera 00ecredyrnBaeT BO3MOXKHOCTh PAaCCMOTPEHHMS BCETO MHOTr0oOpas3wsi BEIIECTB Ha OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crtpykrypa conepxkanusi kypcoB — «OpraHuueckas xumus» U «OOmas ¥ HeopraHuyeckas
XUMHS» cPOpMHpOBaHA B IporpaMme IO XMMHHM Ha OCHOBE CHCTEMHOrO MOJXO0Ja K H3YyYEHHUIO
y4yeOHOro Martepuasia U OOYCJIOBIEHAa MCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUM Ha
ONpENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XHMMHMM BEILECTBA
paccMaTpUBalOTCsl Ha YPOBHE KIIACCHUYECKOW TEOPUU CTPOECHHUSI OPraHWYECKHX COCOUHEHUM, a TaKkKe
Ha YPOBHE CTEPEOXMMHUYECKUX U 3JEKTPOHHBIX IMpPeICTaBICHUM O cTpoeHuM BemiecTB. CBeneHus 06
M3y4aeMbIX B Kypce BEIIECTBaX JAIOTCS B PA3BUTHH — OT YIJIEBOAOPOAOB JI0 CIOKHBIX OMOJIOTUYECKU
aKTUBHBIX COCIMHEHHMH. B Kypce OpraHMYecKkoil XUMHM IMOJy4YaroT pa3BUTHE CPOpPMUPOBaHHBIE Ha
YPOBHE OCHOBHOTO 00Iero o0pa3oBaHMs MEPBOHAYAIbHBIE MPEICTABICHUS O XUMHUYECKOU CBS3H,
KJIacCU(UKALMOHHBIX TMPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIECTB OT HMX CTPOEHHS, O
XMMHYECKON PEaKIIUu.

Ilon HOBBIM yrjmom 3peHuss B mpenmere «Xumus» 0a30BOro YpOBHS paccMaTpHUBaeTcs
W3YYCHHBIH Ha ypOBHE OCHOBHOrO o0Omero oOpa3oBaHUS TEOPETUYECKUH MaTepuan u
(akToNOrMuecKue CBEJIEHUs O BEIIEeCTBAX M XMMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce
«O0mass u HeopraHuyeckass XHUMHS» OOYYArOIIUMCS TPEAOCTABISETCS BO3MOXKHOCTH OCO3HATh
3HAYEHUE NEPUOJMYECKOT0 3aKOHA C OOLIETEOPETHUECKUX M METOJIOJIOTMYECKUX MO3MLMM, Iirydxe
MOHATh UCTOPUYECKOE M3MEHEHHE (YHKIIMI 3TOro 3aKkoHa — OT o0oOmiaromiei 10 oObsACHSIOMEN U
IIPOTHO3ZUPYIOLICH.

Enunnas cucrema 3HaHMI O Ba)XKHEHMIIMX BEIECTBaX, MX COCTAaBE, CTPOCHHH, CBOMCTBaX W
IIPUMEHEHHUH, a TAaK)K€ O XMMHYECKUX PEaKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX NPOTEKAHMS
nononHsercsa B Kypcax 10 n 11 xnaccoB anemMeHTaMu cofepKaHusl, UMEIOIIMMH KYJIbTYypOJIOTHYECKUN
U TIPUKJIATHON XapakTep. DTH 3HaHMs CHOCOOCTBYIOT NMOHMMAHHUIO B3aUMOCBSI3U XUMHUH C JPYTUMHU
HayKaMH, DacKpbIBalOT €€ pPOJb B IIO3HABATEIIBHOW W IPAKTUYECKOM JAESATEIBHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCIIUTAHUIO YBaXXEHHS K IPOIECCY TBOPUECTBA B 00JACTH TEOPHUM U MPAKTUUYECKHUX
NPUIIOKEHUH XUMMH, TOMOTalOT BBINYCKHUKY OpPHUEHTHPOBATHCS B OOILIECTBEHHO M JIMYHOCTHO
3HAYUMBIX MPOOIEMax, CBI3aHHBIX C XUMHEH, KPUTUUECKHU OCMBICIUBATh HHPOPMAIIO U TPUMEHSTh
€€ JuIsl  TONOJHEHWs  3HAHWW, pEUICHUS  HHTEIUIEKTYAIbHBIX W JKCIEPUMEHTAIBHBIX
HCCIIeIOBATENbCKUX 3a/ad. B 1enoM copepikaHue yuyeOHOro mnpeamera «XUMHUs» AAaHHOTO YPOBHS
U3yYeHHUs] OPHEHTUPOBAHO Ha (OPMHPOBAHHE Yy OOYHYAIOUIMXCS MHPOBO33PEHUYECKON OCHOBBI IS
NoHUMaHus (UiIocoPCKUX HIeH, TaKMX KaK: MaTepUalbHOE €JAMHCTBO HEOPraHUYecKoro |
OpPraHUYECKOT0 MHUpa, 00YCIOBIEHHOCTh CBOWCTB BELIECTB UX COCTABOM U CTPOEHHEM, TO3HABAEMOCTh
MPUPOJHBIX SBICHUM MyTEM HKCIEPUMEHTa M PEIIeHUs NMPOTUBOPEUHMI MeXIy HOBBIMH (DakTamu U
TEOPETUYECKUMHU TNPENNOChIIKAMH, OCO3HAHHE POJIM XMMHUHU B PEIICHUH HKOJOTHYECKUX MpolieM, a
TaKXke MpobsieM cOepeXeHUs PHEPreTHUECKUX PECYPCOB, CHIPbS, CO3JaHMS HOBBIX TEXHOJOTHH W
MaTepHaoB.

B mutane pemieHus 3ajad BOCIUTAHUS, Pa3BUTHS U COLMANM3AIMM OOYYaIOUIMXCS TPUHSATHIE
[IpOrpaMMoONl 10 XMMHHM IIOAXOABI K OIPENECICHUI0 COACPKAaHUA M IIOCTPOEHUS IpeaMmera
peaycMaTpuBalOT GOPMHUPOBAHUE YHUBEPCAIBHBIX y4eOHBIX ACHCTBUI, UMEIOINX 0a30BOE 3HAYCHHE
JUIS  pa3lM4YHBIX BUAOB JAESITEIBHOCTU: pelIeHUs MnpoljeMm, IMOoKcKa, aHanmu3a u 00paboTKu
uH(popMaluy, HEOOXOAWMBIX MJii NPUOOPETEHHs] OMbITa MPAKTUYECKOW U HCCIeI0BaTEeNbCKON
NEeATEIbHOCTH, 3aHUMAIOLLEH BA)KHOE MECTO B IIO3HAHUU XUMUMU.

B mpakTuke npemnopaBaHusi XMMUU KaKk Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaK U Ha
YpOBHE CpeHEro o0Iiero o0pa3oBaHus, IPU OMPECIIEHUN COJEPKATEIbHON XapaKTEpUCTUKU Liee



M3y4eHUs [peaMeTa HaIpaBJICHUEM IIEPBOCTEIIEHHON 3HAYUMOCTH TPAAUIMOHHO MPU3HAETCS
(dbopMHUpOBaHHE OCHOB XHWMHYECKOW HAayKd KakK O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyibTypbl. C
METOAMYECKON TOYKHM 3pPEHHUS TAaKOW MOAXOJ K ONPENENICHUIO LeJIe M3YYEHHs MpPeIMEeTa SBISIETCS
BIIOJIHE OIIPAB/IaHHBIM.

CornacHo JaHHOUM TOYKE 3pEHUS TJIABHBIMU LEISMH U3YYCHUS TpeaMeTa «XuMus» Ha 6a30BOM
ypoBHe (10 —11 ki1.) siBAsIIOTCS:

e (opmupoBaHUE CUCTEMBI XUMUYECKUX 3HAHWN KaK BaXKHEUIICH COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOU JIeKAT KIFOYEBBIC MOHATHS, () YHIaMECHTAIbHBIC
3aKOHbl M TEOPUU XHMHUH, OCBOCHME S3bIKa HAYKH, YCBOCHHE W IIOHMMAHHE CYUIHOCTH
JOCTYMHBIX 0000IEHUN MHUPOBO33PEHUECKOTO XapakTepa, O3HAKOMJICHHE C MCTOpUEH HX
Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHME M pa3BUTHE MPEJCTABICHUA O HAYYHBIX METOJAaX IO3HAHMS BEIIECTB U
XUMHUYECKUX PEaKINi, HEOOXOAUMBIX ISl IPUOOPETEHUSI YMEHUN OPUEHTUPOBATHCS B MHUPE
BEIIECTB M XHWMHMYECKHX SIBIICHUW, HMMEIONUX MECTO B TMPHUPOJE, B MPAKTHUUECKOW U
MMOBCEHEBHOM KU3HU,

® pa3BUTHE YMEHUN U CHOCOOOB ACSATEIBHOCTH, CBSI3aHHBIX C HAOJIOJIEHUEM U OOBSICHEHHUEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOIII0/IEHUEM MpaBUil 0€30MacHOr0 OOpaIeHHsI ¢ BEIIECTBAMH.

Hapsiny ¢ »Tum, comepkarenbHas XapakTepUCTHKA LeJIed W 3adad W3Y4YCHHUsS NpeIMeTa B
rporpaMMme Mo XMMHUHU yYTOYHEHA W CKOPPEKTHPOBaHA B COOTBETCTBHMU C HOBBIMU IMPUOPUTETAMH B
cucteme cpenHero ooOmiero obpasoBanus. CerojiHs B MpemnofaBaHUM XUMUU B OONbIIEH CTENeHU
OoTHaTCsl MPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJEep>KaHUsi OOyueHHUs, OPUEHTHPOBAHHOW Ha
MIOJAITOTOBKY BBIMMYCKHHUKA 00I11€00pa30BaTEIbHON OpraHM3ally, BJIJCIONIEr0 HE HAOOpOM 3HAHMI, a
(YHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHUSMH aKTUBHOTO TMOJTYYEHUs 3HAHUN U
MIPUMEHEHHUSI UX B PEAIbHOU KU3HU JIJIs1 PEIICHUS] IPAKTUUYECKUX 3aa4.

B cBsi3u ¢ 3TUM TpH U3yYEHUU MpeAMeTa «XUMUs» JOMUHHUPYIOIEe 3HaU€HUE MPUOOPETaoT
TaKue IeNH U 33/1a4, KaK:

azanTanus 00yJarouuxcsi K YCJIOBHSIM JIMHAMHUYHO Pa3BUBAIONIIETOCS MHUpa, (HOPMHpPOBAHUE
WHTEJJIEKTYallbHO ~ Pa3BUTOM  JUYHOCTH, TOTOBOM K CaMOOOpa3oBaHHIO, COTPYAHUYECTBY,
CaMOCTOATENIbHOMY MPHUHATUIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsX,
CBSA3aHHBIX C BEIIECTBAMH U X IPUMEHEHUEM,;

dbopMupoBaHHEe y OOYYArOIIMXCSI KIFOUEBBIX HABBIKOB (KITIOUEBBIX KOMITETEHIIUM), UMEFOIITNX
YHUBEpCAIbHOE 3HAUCHUE JIJISI PA3JIMYHBIX BUJIOB JIEATEILHOCTH: PEIICHUs MPoOJIeM, MorcKa, aHAIN3a
u 00paboTku uWHPOpPMAIUU, HEOOXOAUMBIX Ui MPHOOPETEHHUs OMbITa JEATEIBHOCTH, KOTOpas
3aHUMAeT BAXKHOE€ MECTO B IO3HAHMM XHUMHUH, a TaKXKe ISl OLEHKU C MO3UIHMHA IKOJIOTHYECKOM
0€30MacHOCTH XapaKTepa BJIUSHUS BEIIECTB M XWMHUUYECKHX IPOIECCOB HA OPTaHHW3M YeJIOBEKa M
MIPUPOJIHYIO CPENLY;

pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, WHTEIEKTYallbHBIX M TBOPYECKUX CHOCOOHOCTEH
o0yJaromuxcsi: ClocOOHOCTA CaMOCTOSITENIbHO IPUOOPETATh HOBBIE 3HAHMSI 10 XUMHUU B COOTBETCTBUU
C JKU3HEHHBIMHU TMOTPEOHOCTSAMH, WCIIONIH30BaTh COBPEMEHHBIE WH()OPMAIMOHHBIE TEXHOJOTHH ISt
MOKCKA U aHajIn3a y4eOHON 1 Hay4YHO-TIONMYJIApHOM HH(OPMALIUKU XUMHYECKOTO COJCPKAHUS;

dbopMUpOBaHHE W PA3BUTHE y OOYYAIOIIMXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBINUICHHUS,
HaOIII0IaTEIPHOCTH, COOPAHHOCTH, aKKYpPAaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIMMBI, B YaCTHOCTH,
[IpY TUTAHUPOBAHHUU U MTPOBEACHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIUTAHHUE Yy O0ydaronuxcsi YOSKIEHHOCTH B TYMaHUCTUYECKOW HAIMPaBIEHHOCTH XUMUH, €€

B2XHOU POJIM B PEIICHUH TI00ATBHBIX MPOOJIEM PallMOHAIBHOTO MPUPOIOIOIE30BAHUS, TIOTIOHEHUS



SHEPreTHYECKUX PECYpPCOB U COXpPAHEHHs] MPUPOJHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOIUMOCTHU
Oepe’)KHOrO0 OTHOWICHWS K TPUPOAE M CBOEMY 3/0pOBBIO, a TaKKe TMPHOOPETEHUS OIbITa
MCTOJIb30BAaHUS MOMYYCHHBIX 3HAHUH IJIsl IPUHATHUS TPAMOTHBIX PEIICHUI B CUTYAIMsIX, CBSA3aHHBIX C
XUMHUYECKUMH SIBJICHUSIMHU.

B yueOHOM mutane cpeanero o61iero o0pa3oBaHus NpeaMeT «XUMUs» 6a30BOr0 YPOBHS BXOIUT
B COCTaB MpeIMeTHON 00sacTu «EcTecTBeHHO-HAYYHBIE TPEIMETHD.

OO1m1ee yuCII0 YacoB, OTBEIEHHBIX ISl H3yUCHUsI XUMHHU, HA 0a30BOM YPOBHE CPEIHEr0 00IIero
oOpasoBanus, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hegeno), B 11 kimacce — 34 gaca (1
4ac B HEJCIIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHU4eCKOil XUMHH

IIpenMer opraHnueckoil XMMuUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUEHUE B IOJTYYEHUH HOBBIX
BEIIECTB W MarepuayioB. Teopus CTpoeHHs opraHudeckux coeauHenuit A. M. bytiepoBa, eé
OCHOBHbIE TOJ0XKeHUsA. CTpyKTypHble (OpMYJbl OpraHMYECKMX BellecTB. I'omonorus, nuzomepus.
XuMu4eckas CBsI3b B OpraHM4ECKUX COCIUHEHUSIX — OJJUHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o KiacCH(pUKAIMKA OPraHUYECKUX BemiecTB. HoMeHKIaTrypa OpraHHYecKuX
COeMHEHUIl (cUcTeMaTHuecKas) U TPUBHAIbHbIE HA3BaHUS BaKHEHIIMX IpeICTaBUTENEH KIaccoB
OpPraHUYECKUX BEILECTB.

OKClepUMEHTAJIbHBIE METO/bl M3yU€HHUS BEIIECTB W UX IPEBPALLEHUI: O3HAKOMIIEHHE C
o0pa3llaMu OpraHMYEeCKHX BEIIECTB M MaTepuallaMd Ha HMX OCHOBE, MOJCIMPOBAHHE MOJEKYI
OpPraHUYECKUX BEILECTB, HAONIOJICHUE U OMMCAHUE JIEMOHCTPALMOHHBIX OIBITOB IO IMPEBPAILECHUIO
OpPraHUYECKUX BELIECTB IPU HarpeBaHuu (IU1aBJIeHUE, OOYIIIMBaHUE U TOPEHHE).

YriaeBoaopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHMH psa. MeraH M 3TaH — nIpocTenInne
MIPEJCTaBUTENIN ANKAHOB: (PU3WYECKHE M XUMHUYECKHE CBOMCTBA (pEeaklUMU 3aMEIIEHUs U TOPEHUs),
HaXO0XJAECHHUE B IPUPOJIE, IOTYYEHUE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUN psl. ODTUJIEH W TMPONUJIEH — MPOCTEHIINe
MIPE/ICTaBUTENIN  QJIKEHOB: (U3MYECKUE U XUMHUYECKHE CBOMCTBa (peakuuu TUIpUpPOBaHUS,
raJJOreHUPOBAHUS, THAPATALlUH, OKUCIECHHS U TIOJTMMEpU3allun ), MOJydeHHe U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u wmerunOyraguen-1,3: cTpoeHue, BaKHEHIINE XHUMHUYECKHE
cBoiicTBa (peakius noiauMmepusanun). [lonyyeHre CHHTETUUECKOTO KayuyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTUYECKUN psl. ALIETUIEH — MPOCTEUIIUI
NIPEJCTaBUTENIb AJKMHOB: COCTaB, CTpOEHME, (u3MyeckrMe U XUMHYECKHE CBOWCTBa (peakuuu
THJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIMHI, TOPEHNUS ), TOTydeHHUE U TPUMEHEHHE.

Apennl. beHson: cocraB, cTpoeHue, (QU3NUECKHME W XWMHUYECKHE CBOWCTBA (peaKiuu
raJIOTEHUPOBAHUS UM HUTPOBaHHUA), IMOJIyueHHE U TpuUMeHeHue. Toayon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue ceolucmea (PeaKyuu 2an02eHUpOSaHUs U HUMPOBAHUSA), NOTYYEHUe U
npumeHenue. TOKCUYHOCTb apeHOB. | 'eHeTH4ecKas CBA3b MEKY YIVIEBOAOPOJAMH, IIPUHAJIEKAIIUMU
K pa3jIM4HbIM KJIaccaM.

[Ipupoanbie UCTOUHUKH YTIIeBOOpo10B. [Ipupoanblil ra3 u nonytHele HeQTsAHBIE Ta3bl. HedTh
nu e€ mnpoucxoxaenue. CrocoObl nepepaboOTKM HEPTH: TMEpPeroHka, KPEeKUHT (TepMUYECKHIA,
KaTaJIuTU4ecKui ), muposus. [IponykTsl nepepaboTku HeTH, UX TPUMEHEHHUE B TPOMBIIITIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IpOAYKTHI €ro nepepaboTKH.

DKCrepUMEHTAIbHbIE METO/bl HM3yY€HHUS BEIIeCTB W UX IMPEBPALLEHUI: O3HAKOMIIEHHE C
oOpa3llaMu IIacTMacc, KaydyykoB M pe3uHbl, Koiuiekiuuu «HedTs» u «Yromb», MoaenupoBaHHE
MOJIEKYJI YTJIEBOJOPOIOB U TaJIOTCHONPOU3BOIHBIX, MPOBEICHHE MPAKTUYECKON pabOThI: MOydyeHHUE
JTUJICHA U U3YYECHUE €r0 CBOUCTB.

Pacuérhrle 3agaun.




Boruncnenus mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA HMCXOTHOTO
BEIIECTBA WJIM MPOAYKTa PEAKIMH MO0 M3BECTHBIM Macce, 00bEMY, KOJIHMUECTBY OJHOTO U3 MCXOIHBIX
BELIECTB UJIU IPOAYKTOB PEAKIIUH).

Kuciopoacoaep:kamme oprannyeckue coeinHeHus

[IpenenbHble OAHOATOMHBIE CIIUPTHL. METaHOM U 3TAHOJ: CTPOCHUE, (PU3UUECKHUE U XUMUYECKHE
CBOMCTBa (peakuMM C aKTHBHBIMU MeETajUlaM{, TaJOr€HOBOAOPOJaMH, TOpPEHME), NPUMEHEHHE.
Bonopoansie CBSI3U MEXAy MOJIEKYJAaMH CHOUPTOB. JleWCTBME METaHOJAa W 3TAHOJIA HA OPraHU3M
YeJI0BEeKa.

MHoOroaTroMHbI€ CIIUPTHL. DTUICHTIUKOJIb U TIUIEPUH: CTpOeHUE, GU3NYECKUE U XUMHUYECKHE
CBOMCTBa (B3aMMOAEHUCTBHE CO LIEJIOYHBIMU METAJUIaMU, KAUECTBEHHAs PEAKIMs Ha MHOTOaTOMHbBIE
cnupthl). JlelicTBre Ha OpraHu3Mm yesoBeka. [[puMeHenne raunepruHa u 3TUIICHTIIMKOJIS.

@DeHo: CTpOCHHUE MOJEKYINbI, (pU3ndYeckrue U XUMHUYECKHe CBOMCTBa. TOKCHMYHOCTH (peHoxa.
[Ipumenenue denomna.

Anbneruabl U kemonwvl. Dopmanpaeruy, aleTaabAeru: CTPOeHHE, (PU3NUECKUEe U XUMUYECKUE
CBOMCTBa (peakuMM OKHUCIEHHS M BOCCTAaHOBJICHHUS, KaueCTBEHHBbIE pEaKLMM), IOIYyYEHHE U
IIPUMEHEHUE.

OAHOOCHOBHBIE TpeJelibHbIe KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U YKCYCHasi KHCIIOTHI:
CTpoeHHe, (PU3MUSCKHEe M XUMHUYECKHE CBOHCTBa (CBOMCTBa, OOmIME ISl KiIacca KHUCIIOT, PEaKIus
sTepuduKalnmn), noydeHue u npuMeHenue. CreapuHoBasi U OJIEMHOBAsI KUCIOThI KaK IPeICTaBUTENN
BBICIIMX KapOOHOBBIX KHCIOT. Mblja KaK COJM BBICIINX KapOOHOBBIX KUCJIOT, X MOIOIIEE AeHCTBUE.

CrnosxxHbie 2QUpHI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ UAPOIN3 CIOKHBIX 3(UpOB. JKUPHI.
I'mpponus xupos. [Ipumenenne xupoB. buosornaeckas posiab KUPOB.

VYrieBonpl: coctaB, KiacCHU(pUKAIUs YIIEBOJAOB (MOHO-, AM- U Tonucaxapunbl). [mokoza —
MPOCTEUIINI MOHOCaXapu: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbl, GU3NUECKHE U XUMUYECKHE CBOMCTBA
(B3aumogeiictere ¢ ruapokcuaom Meau(ll), oxuciaenne aMMuadHbIM pacTBopoM okcuaa cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOKJEHUE B MPUPOJE, IPUMEHEHUE, ONOJIOTHYECKas POJib.
®orocunTe3. PpykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman wu wnemnono3a Kak mnpupojaHble nonumepbl. CTpoeHue Kpaxmajia W LeJUTHOJ03bI.
duznyeckue U XMMHUYECKHE CBOICTBA Kpaxmaia (TUIPOJIN3, KaYeCTBEHHAs! PEAKIIHS C HOI0M).

OKClepUMEHTAJIbHbIE METO/bl HM3YyY€HHUs BEUIECTB M HUX MpPEeBpallleHuil: MpOBEJEHUE,
HaOJt0/IeHNe U OMHCAaHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CHHUPTOB, KAUECTBEHHbIE PEAKIIUU
OJTHOATOMHBIX ~CIUPTOB (OKHCJIEHHME OdTaHona okcugoM Meau(ll)), MHOroaroMHbBIX CHIHUPTOB
(B3aumonerictBue mmnepuHa ¢ tuapokcunom wmenu(ll)), anprerunoB (OKUCIEHHWE aMMHUAYHBIM
pactBopoMm okcuma cepedpa(l) m rumpoxcuaom menu(ll), B3amMopeicTBHe Kpaxmajaa C HOJIOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérnsie 3amaun.

Bbruucnienus mo ypaBHEHUIO XMMHUYECKOM peakimu (Macchl, 00bE€Ma, KOJIMYECTBA MCXOJHOTO
BEIIECTBAa WM MPOJIYKTa peaklUy MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MUCXOAHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINHN).

A3oTconepikaliye opraHn4eckie CoeIMHEHUS.

AMUHOKHCIIOTBI Kak aM(OTepHble OpraHuyeckue coeauHeHus. dusznyeckne U XUMHUECKUE
CBOMCTBa aMHHOKHUCIIOT (Ha mpuMepe riauiuHa). buonornueckoe 3HaueHrne aMuHOKHUCIOT. [lenTuast.

benkun kak mNpUPOAHBIE BBICOKOMOJIEKYJISIpHbIE coeAuHeHus. llepBuuHas, BTOpUYHas W
TPETUYHAsi CTPyKTypa OenkoB. XHMMHYECKHE CBOMCTBa OENKOB: THUAPOJIU3, JACHATypalus,
KaueCTBEHHBIC PEAKITMH Ha OCIKH.



OKCIepUMEHTAIbHBIE METO/Ibl M3YYEHHS BELECTB U UX MPEBPALLCHUN: HAOII0A€HUE U ONTUCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATYpaIusl OCIKOB IPY HArpeBaHUH, IBETHBIE PEAKIH OCIIKOB.

BbicokoMo1eKy ISIpHbIE COeITMHEeHUs

OCHOBHBIE TOHSATHS XHMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMH: MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BEHO, CTENEHb INOJIMMEpPU3ALUM, CPEeIHAsA MOJeKyspHas Macca. OCHOBHbIE METOMbI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COCTMHEHUI — OTMMEpH3alts U MOJIUKOHICHCALIUS.

DKcIepUMEHTaIbHBIE METOJbl HM3YyYCHHs BEIIECTB M HUX MPEBpAIlCHH: O3HAKOMIJICHHE C
o0pa3laMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYUYKOB.

MexIpeIMETHbIE CBA3H.

Peanuzanus MexnpeaIMETHBIX CBA3€M Ipu M3ydeHMM opraHuuyeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCA Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK W TMOHSATHA,
SBJISFOIIMXCS] CHCTEMHBIMHU U151 OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKIIA.

OOw1re ecTeCTBEHHO-HAY4HbIE MOHATHS: SIBIEHHE, HAy4HbIH (hakT, TUIOTE3a, 3aKOH, TEOpHs,
aHamM3, CHHTE3, KiIacCH(UKanus, TEePpUOJUIHOCTb, HAOIIOJCHNE, W3MEpPEHHE, OSKCIICPHMEHT,
MO/IETUPOBAHUE.

®dusnka: Mmarepus, SHEprus, macca, aroM, 3JIEKTPOH, MOJIEKYyJa, 3HEPreTHYECKUil ypOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHME BELIECTBA, (PM3MYECKHUE BEJIUYMHBI M E€IUHMIBI MX
M3MEpEHUsI.

Buomorusi: knerka, opranm3m, Ouocdepa, OOMEH BEIIECTB B OpraHusMe, (OTOCHHTES,
OHMOJIOTMYECKH aKTUBHBIC BellecTBa (OEIKU, YIIeBOIbI, KUPbI, PepMEHTHI).

I'eorpadus: MuHepanbl, FOpHbIE TOPOJIbl, TOJE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHoNOTHS: TNUIIEBBIE NPOIYKTHI, OCHOBHI PAIlMOHAILHOTO IUTAHUS, MOIOIINE CPENCTBA,
JIEKQpCTBEHHBIE M KOCMETHYECKHE MpernapaThl, MaTepHalbl M3 HCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XMMUU

XUMHYECKHUH JIeMEeHT. ATOM. SIIpo aToMa, H30TOMBI. DIEKTPOHHAs 000J09Ka. DHEPTeTUUECKHE
YPOBHH, TMOAYypPOBHU. ATOMHBIE OpOHTanu, S-, P-, d- smemMeHThl. OCOOSHHOCTH paclpeae/eHUs
3JIEKTPOHOB MO OpOHMTAIsIM B aTOMax »3JEMEHTOB IEPBBIX YETHIPEX MEPHOAOB. DJIEKTPOHHAsS
KOH(UTYpaIusi aTOMOB.

[Tepuonnueckuii 3akoH u llepuoanyeckas cucrema xumudeckux anemeHToB . 1. Mennaeneesa.
CBsa3p mepuoguueckoro 3akoHa u Ilepuogudeckoil cucTeMbl XUMHUYECKHX 23yeMmeHTtoB [[. .
MenzeneeBa ¢ COBPEMEHHOW TEOPHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWCTB
XUMHUYECKHUX SJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEHIECTB MO TPYIIaM U TEPUOIaM.
3HaueHue NePUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHUECKask CBA3b. BUIIbI XUMHUECKON CBSI3U (KOBaJIGHTHAs! HETOJsIpHAs
U TIOJISipHAsl, MOHHAsA, MeTajuinyeckas). MexaHu3aMbel 00pa30BaHUSI KOBAJIEHTHOM XMMHUYECKOH CBS3U
(0OMeHHBIN U TOHOPHO-AaKLENTOPHBI). BogopoaHas cBsa3b. BaleHTHOCTh. DIEeKTpOOTPHIIATEIBHOCTb.
Crenenb okucieHus. MIoHbI: KATUOHBI U AHUOHBI.

BemectBa MONEKYISIPpHOTO W HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIECTBA. THUIMbl KPHUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBAa BEIIECTB OT THINA
KPUCTAIUIMYECKOMN PEIIETKH.



[lonsitne o aucnepcHbIX cucTeMax. VICTHMHHBIE M KOJUIOMJIHBIE pacTBOPBL. MaccoBas 10Jis
BELIECTBA B pacTBOPE.

Knaccudukanuss HeopraHmveckux coefuHeHuil. HoMeHKnaTypa HEOpPraHMYeCKHUX BEIIECTB.
I'eneTnyeckas CBsI3b HEOPraHUYECKHUX BEILECTB, IPUHAUICKAUX K PA3TUYHBIM KJIACCAM.

Xumuyeckass peaknus. Kriaccuduxanuss XuMUYecKUX peakUMid B HEOPraHUYECKOH U
OpPraHMYECKON XUMHUH. 3aKOH COXpPAHEHMsI Macchl BELIECTB, 3aKOH COXPAHEHHs U IpEBpallleHus
SHEPTUH MPU XUMUYECKUX PEAKIUAX.

Ckopocth peakiuu, €€ 3aBUCMMOCTh OT pa3iuuHbIX (akTopoB. OOpaTHMble peaklHH.
Xumnueckoe paBHoBecHe. DaKkTOphI, BIMUSIOLIIME HA COCTOSHUE XUMHUYECKOro paBHoOBecHs. lIpuHimn
Jle larense.

Onexkrponutuyeckas auccouuanus. CunbHble u  crnabble snekTposnuThl. Cpena  BOIHBIX
pacTBOPOB BEIIECTB: KUCIAsA, HEUTpaJIbHasl, IIETOYHAs.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

DKCIepUMEHTATBHBIC METOJIbI H3yUCHHS BEIICCTB M WX MPEBPAIICHHIA: JTEMOHCTpAIUS TaOJINIL
«Ilepuoguyeckas cucreMa xumuyeckux o3vieMeHToB [[. WM. MenneneeBa», usydeHue MoJenei
KPUCTAINTMYECKUX PEHIETOK, HAOMIOICHHE U OMKMCAaHUE JEMOHCTPAIIMOHHBIX M Ja0OPaTOPHBIX OIBITOB
(paznoskeHue MepoKCcHaa BOJOPOJa B MPUCYTCTBUHM KaTalau3aTopa, ONpeAelieHHE CPeabl pPacTBOPOB
BEUIECTB C IOMOILIBIO YHUBEPCAJIBHOTO HWHAMKATOpa, pEaklud HOHHOro oOMEHa), IpOBE/IEHUE
MIPAKTUIECKON PabOTHI «BiusiHue pa3nndHbIX PaKTOPOB HA CKOPOCTh XUMUICCKOU PEAKITUN.

Pacuérnrbie 3amaun.

Pacuérel mo ypaBHEHUSIM XMMHUYECKHX PEAKLMid, B TOM YHCIIE TEPMOXMMHUYECKHE pPACUETHI,
pacuéThl ¢ UCIIOJIB30BAHMEM TOHATHUS «MACCOBast A0S BEIIECTBAY.

Heoprannueckasi xumust

Hewmeramnsl. Tlonoxxenne HemeramioB B Ilepuoguyeckoit cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB. DHU3MYeCKHe CBONCTBA HEMETANIOB. AJUIOTPOMUS
HEMETaJUIOB (Ha MpUMepe KUcaopoaa, ceprl, pocdopa u yrieposa).

XUMHYECKHE CBOMCTBA BAXXHEHIITUX HEMETAJJIOB (rajoreHoB, cephl, a3oTa, pocdopa, yriepona
Y KPEMHHUS) U UX COeTMHEHUH (OKCHUIOB, KUCIOPOACOACPKAIINUX KUCIOT, BOJOPOIHBIX COCTUHEHHI).

[IpuMeHeHne Ba)KHEUIIINX HEMETANIOB U UX COCTUHEHUH.

Meramnsl. Ilonoxenune MeramioB B llepuoanyeckon cucreMe xumuuyeckux snemeHToB /I .
MenneneeBa. (OCOOCHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000J0YE€K aTOMOB MeTawioB. OOrmue
¢usnueckue cBoiicTBa MeTayuioB. CIaBel METANIOB. DJNEKTPOXMMHUYECKUN Psii  HAMpsHKEHUN
METaJUIOB.

XWMHYECKHE CBONCTBAa BAXKHEWIINX META/UIOB (HATPUM, KalWi, KaJIbIIMA, MarHAW, aTIOMUHHM,
IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHHM.

O6mue cnocoObl monydeHus: MeTauioB. [IpruMeHeHrne MeTaioB B OBITY U TEXHHKE.

DKCNEepUMEHTAIbHBIE METOJIbl M3Y4YE€HHs BELIECTB U MX IMPEBpAIICHUMN: W3y4EHUE KOJUIEKLIHUU
«MeTansl U CIUIaBbl», 00pa3ll0B HEMETAIJIOB, PEIICHNE YKCIIEPUMEHTAIbHBIX 33/1a4, HAOII0AeHUE U
OTHMCaHUE JIEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OMBITOB (B3aMMOJICHCTBHE THIPOKCHIA ATFOMUHUS C
pacTBOpamMH KUCJIOT | IIEN0YeH, KaYeCTBEHHBIE PeaKIIMU HA KATHOHBI METAJUIOB).

Pacuérnpie 3amaumn.

Pacuérbl macchl BelecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJHOTO W3 YYaCTBYIONIMX B pEaKIMU BEIIECTB, pacd€Thl Macchl (00BEMA, KOJWYECTBA
BEILIECTBA) MTPOJIYKTOB PEAKIIMH, €CJIU OJIHO U3 BEILECTB UMEET MPUMECH.

Xumus H KU3Hb



Ponp xumum B OOECHIEYEHHHM SKOJOTMYECKOW, DHEPreTUYECKOW M TMHINEBOM O€30MacHOCTH,
pa3BUTUU MeAULMHBL. [IoHATHE 0 HAYYHBIX METO/1AaX MO3HAHUS BELECTB U XUMHUYECKUX PEaKIU.

[IpencraBnenus 00 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO TOJXYYEHUS Ba)KHEHIINX
BEIIECTB.

YenoBek B MHpE BEUIECTB M MAaTEpPUANIOB: BaXXHEHMIINE CTPOUTEIIBHBIE MAaTepHalIbl,
KOHCTPYKLIMOHHBIE MAaT€pUalbl, KpPACKH, CTEKIO, KEpaMMKa, MaTepualibl i1 JJICKTPOHUKHU,
HaHOMAaTepHaJIbl, OPraHUYECKUE U MUHEPAIbHBIE yI00PEHUSI.

XuMUs U 30pPOBbE YEJIOBEKA: NpaBUila MCIOJIb30BaHMs JICKApCTBEHHBIX IIPENApaToB, IIpaBUiIa
0€30I1aCHOT0 UCII0JIb30BAHUS IPENapaToB ObITOBON XMMHHU B IOBCEAHEBHOM XKHU3HHU.

MexnpeaMeTHbIe CBSI3U.

Peanuzanust MeXIpeIMETHBIX CBsI3€d NMPU M3YYEHUH OOIIEH M HeopraHMueckol Xumuu B 11
KJIacce OCYILECTBIISIETCSl Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX HOHATHH, Tak U
MIOHATHUM, SBIAIOIIUXCA CUCTEMHBIMU JJIS OTJENIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmre ecTecTBEHHO-HAYYHbIE MOHATHS: HAYYHBIH (DakT, TUIOTE3a, 3aKOH, TEOpHUs, AHAJIM3,
CHHTE3, Kilaccu(UKanus, MepruogHIHOCT, HAOIIOCHHE, YKCIIEPUMEHT, MOJICITMPOBAHHE, U3MEPEHUE,
SIBJICHUE.

@dusuka: Marepus, HHEPrus, Macca, aToM, D3JIEKTPOH, IIPOTOH, HEUTPOH, HOH, H30TOI,
PaaMOaKTUBHOCTb, MOJIEKYJAa, HSHEPreTUUYEeCKUH ypOBEHb, BEILECTBO, TelO, O0BEM, arperatHoe
COCTOSIHUE BEIECTBA, PU3NUCCKUE BEIMIUHBI U €IMHUIIBI KX H3MEPEHHS, CKOPOCTb.

buonorus: knerka, opranusM, sKocucremMa, Ouochepa, Makpo- U MUKPOIEMEHTHI, BATAMUHBI,
O0OMEH BEIIEeCTB B OpraHU3Me.

I'eorpadus: MuHepasbl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIIMBO, PECYPCHI.

TexHonmorusa: XMMHMUYECKass IPOMBIIUIEHHOCTb, METaJUIYPIHsi, IMPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHalioB, CEIbCKOX03IHCTBEHHOE POU3BOJICTBO, MUILEBAsi MPOMBIIIIEHHOCTD, (hapMalleBTHUECKas
IIPOMBIIIJIEHHOCTD, MTPOU3BOJCTBO KOCMETHYECKHMX IPENaparoB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTepualoB, JIEKTPOHHAs TPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUMU HA BA30BOM
YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnuBaeT TpeOOBAHUS K pe3yIbTaTaM OCBOCHHUs 00yUJaIOIMIMMUCS POTrPaMM
cpeanero obmero oOpa3oBaHUS (JIMYHOCTHBIM, METAaNpPEAMETHBIM M TpeAMeTHbIM). Haydno-
METOAMYECKOW OCHOBOM /7151 pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTATOB OCBOCHMSI IIPOTPAMM CPETHETO
o0111ero o0pazoBaHusl ABIAETCS CUCTEMHO-AEATEIbHOCTHBIM MOJIXO/.

B cooTBETCTBMM C CHUCTEMHO-IESATEIBHOCTHBIM IOJIXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHS MpeaMeTa «XHUMHUs» Ha YPOBHE CpPEeTHEro oOIero oopa3oBaHUs BBIAEICHBI
CIIEAYIOIINE COCTABIIAIONIUE:

OCO3HaHME OOYYaIOIIMMUCSH POCCUMCKON TIpakJaHCKOW WIACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEJIEIIEHUIO;

HAJIMYHE MOTUBAIUH K 00yUEHUIO;

[[EJICHATPABICHHOE PAa3BUTHE BHYTPCHHUX YOEXKIEHHH JMYHOCTH Ha OCHOBE KIFOYEBBIX
LIEHHOCTEH ¥ UCTOPUUECKUX TPAJULUN 0a30BOM HAYKH XUMUHY;

TOTOBHOCTb U CIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBaTbCS B CBOEH JAEATENbHOCTU
[IEHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TPUCYIIMMH  LEJIOCTHOH CHCTEME XHMHYECKOTO
o0Opa3oBaHuS;

HaJIMYME MPABOCO3HAHUS SKOJIOTUYECKON KYJIbTYPhI M CIOCOOHOCTU CTaBUTh LIETH U CTPOUTH
KU3HEHHBIC [UIaHBI.

JIMYHOCTHBIE PE3YIbTAaThl OCBOCHUS MpeaMeTa « XUMHsD JOCTHTAIOTCS B €UHCTBE YUeOHOH 1
BOCIIUTATENIbHON JIEATEIIbHOCTH B COOTBETCTBHH C TYMAHHCTHYECKUMH, COIMOKYJIbTYPHBIMH,
JTYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMH M HJA€AIaMH POCCHMCKOr0 Tpa)<IaHCKOro OOIIEecTBa,
NPUHATBIMU B OOIECTBE HOPMAaMU M MpaBWJIAMH TOBEJEHHS, CIOCOOCTBYIOLUIMMHM Ipolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHSI U HPAaBCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0yYarOIIAXCS.

JIMYHOCTHBIE pE3yJabTATHl OCBOCHHS MpeaMeTa «XUMHs» OTpa)karoT CHOPMHUPOBAHHOCTD
OTbITA MO3HABATEIbHON U MPAKTUYECKOM AESATEIbHOCTH 00yJaromuXcs M0 pealn3alud MPUHATHIX B
00I11eCTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIUTAHMS

OCO3HaHHA OOYYArOIIMMUCS CBOMX KOHCTHUTYIIHOHHBIX TpPaB M OOS3aHHOCTEH, YBa)KEHUS K
3aKOHY M NPaBOIOPSAKY;

NpPEJCTaBICHUS O COLHUAIBHBIX HOPMax M MpaBWJIaX MEXJINYHOCTHBIX OTHOLICHUHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW AEATENBHOCTH TPU CO3JIaHWH YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IT03HABaTENbHbIX 3371a4, BHITOTHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBbI, HAMEPEHUS, JIOTUKY M apTyMEHTHI IPYTUX TPU
aHaJN3e pa3IMYHBIX BHJIOB YUEOHOH NeSTETbHOCTH,

2) MIaTPUOTHYECKOI0 BOCIIUTAHMA

[IEHHOCTHOT'O OTHOIICHUS K HICTOPUYECKOMY M HAyYHOMY HACIIEANIO OTE€YECTBEHHOW XMUHU;

YBa)KEHHSI K MPOIECCY TBOPUYECTBA B OOJIACTH TEOPUHU U MPAKTUUECKOTO NMPUMEHEHUS XUMHH,
OCO3HAHMS TOTO, YTO JOCTHKEHHS HAyKH €CTh Pe3yJbTaT JUINTENIbHBIX HAOMIOJEHUH, KPOMOTINBBIX
HKCHEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB;

MHTEpeCca U MO3HABATEIBHBIX MOTUBOB B MOJIYYEHUH U MOCIEAYIOIIEM aHaTu3e HHPOPMALIUHU O
NEPEOBBIX JOCTHKEHHUIX COBPEMEHHON OTEUECTBEHHON XUMHU;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OIICHMBATh CUTYAallUH, CBS3aHHBIC C XMMHUYECCKHMH SIBICHUSIMH, W TPUHUMATH
OCO3HaHHbIE PEIICHUs, OPUECHTHPYSICh Ha MOPaIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TIOBEJEHUE M TIOCTYNIKHM CBOMX TOBApHUINEH C MO3UIUI
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUN ITUX IOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

MOHUMAaHUS LIEHHOCTEH 3J0pOBOr0 U 0e30MmacHoOro obpas3a >KU3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

coOroICHHS TTpaBMII 0€30IaCHOTO OOpAIIeHUS C BEIECTBAMH B OBITY, TOBCEITHEBHOM JKU3HH U
B TPYAOBOH J€ATEIbHOCTH;

MMOHUMAaHUS LIEHHOCTH MPaBUJI MHIMBUYaIbHOTO U KOJUIEKTHBHOTO 0€30MacHOrO MOBEICHUS B
CUTYaIUsIX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHUS NOCIHEACTBUM W HENpPUATUS BPEAHBIX MpPHUBBIYEK (YHOTpeOJIEHUsI aJIKOroJs,
HapKOTUKOB, KYPEHHUS);

5) TPy10BOr0 BOCIIUTAHHA:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATENbCKOW  JEeSTeNbHOCTH,
OOIIIECTBEHHO TTOJIE3HOM, TBOPUECKON U APYTHX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTU€ B pEHIEHMM MPaKTUYECKUX 3a7ad COLUaIbHOU
HaIMpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYeHHIO Mpodeccuil pa3muyHOro pojia, B TOM YHCJIE HAa OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH TI0 XUMUU;

YBaXXEHUsI K TPYLY, JIOISAM Tpyia U pe3yibTaTaM TPYAOBOH J€ATEIbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MHIMBUIYaJbHOW TpaekTOopuu oOpa3oBaHHs, Oymyiien
npodeccun U peanuzanuu COOCTBEHHBIX XU3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPEOHOCTEHN OOIIECTBA;

6) 3x0/10rMUecKOro BOCIMTAHUSA:

HKOJIOTUYECKU 11€1eCO00pa3HOr0 OTHOUIEHUS K INPHUPOJE, KaK HCTOUYHUKY CYIIECTBOBAHHUS
JKM3HHU Ha 3emIe;

MMOHUMAaHUs TJ00aJIbHOIO XapakTepa SKOJIOIMYECKHUX MpoOJIeM, BIUSHUS SKOHOMHUYECKHUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON M COLIMATBHOM CPEbI;

OCO3HaHUs HEOOXOJMMOCTH HCIOJB30BaHUS JOCTIDKEHUN XUMHH IJis PEIICHHs BOIPOCOB
palMOHAIBHOTO MPUPOIONOIB30BAHUS;

AKTHUBHOT'O HENPUATHUSA JEHUCTBUMN, IPUHOCSIINX BPEJ OKPYKAOIIEH PUPOTHOM Cpesie, YMEHUs
MIPOrHO3UPOBATh HEOJIAronpUATHbIE 3KOJOTHYECKHE MOCIEICTBUS MPEeINPUHUMAEMbIX JTEHCTBUI U
MpeA0TBpaIIATh UX;

HaJu4usl Pa3BUTOrO HKOJOTHYECKOTO MBIIUICHHS, JKOJOTMYECKON KYJIbTYpbI, OIbITa
NEeSTeIbHOCTH ~ DKOJIOTUYECKOM  HAmpaBIIEHHOCTH, YMEHHUS  pPYKOBOJCTBOBATbCS  UMH B
MM03HABATENbHON, KOMMYHUKAaTUBHOM M COIIMAIbHOM IMpakTHKE, CIIOCOOHOCTH M yYMEHHS aKTHUBHO
MPOTHUBOCTOATH HJICOJIOTHH XeMO(pOOHH;

7) IEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH 1 OOILLIECTBEHHOM MPaKTUKU;

MOHUMAHUS CHeMUUKH XUMHH KaK HayKd, OCO3HaHUs e€ poiau B (opmMupoBaHUU
palMOHATBFHOTO HAYYHOTO MBILIUICHUS, CO3JaHUU LEJIOCTHOTO TMpEACTaBICHUS 00 OKpyKarollem



MHpE Kak O €IMHCTBE MPUPOJIbI U YETOBEKA, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUU
po0JIeM COXpaHCHHsI IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0COOON 3HAYMMOCTH XHWMHUHU JJIsi COBPEMEHHOW IMBHUIM3alMU: B €&
T'YMaHUCTHYECKOW HaIpaBJICHHOCTH W Ba)XXHOW pOJM B CO3JAaHUM HOBOW 0a3bl MaTepHAIbHOU
KYJIbTYpbI, PEHICHUH TJI00ATBHBIX MPOOJIEM YCTOWYHMBOIO PA3BUTHUSI YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHUYECKOH, MUIIEBON M IKOJIOTUYECKOW 0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, 00CCIICUCHUH
YCIIOBUH YCHENIHOTO TPYAa U IKOJIOTUYECKH KOM(POPTHOM KU3HU KaXI0T0 WieHa O0IIeCTBa;

€CTECTBEHHO-HAayYHOH  TIpaMOTHOCTH: TMOHMMAHMS  CYIIHOCTH  METOJIOB  TO3HAHUS,
HCIIONB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HWCIOJB30BaTh IOJy4acMbIe 3HAHUS IS
aHaJM3a U OOBSICHEHUS SBIICHUI OKPYXKAIOIIET0 MUPA U MPOUCXOSAIINX B HEM H3MEHEHUH, YMECHUS
JieNiaTh 00OCHOBAHHBIC 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIONIMXCS JAHHBIX C IICNIBIO
MOJIyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIIOIh30BaTh XMMHUYECKHUE 3HAHUS IS pElICHUs IpoOsieM B
peaNbHBIX KU3HEHHBIX CUTYaIIMSIX;

HMHTEpEca K MO3HAHUIO U UCCIIEN0BATEIbCKON NEATEIIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY OOpa3oBaHHI0 M CcaMOOOpa3oBaHHIO, K
AKTUBHOMY MOJIYUYEHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMU ITOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3IMYHbBIX cepax MpohecCHOHATEHON IS TEIIbHOCTH.
METAIIPE/IMETHBIE PE3YJIBTATDI

MeTtanpeamMeTHble pe3yiabTaThl OCBOEHHUSI y4eOHOTO MpeaMeTa «XUMUs» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIOYAIOT:

3HAYUMBIC JId (pOpMI/IpOBaHI/Iﬂ MHPOBO33PCHUA 06yqa}01111/1x051 MCKIAUCHUIITIMHAPHBIC
(MexXIpeMeTHbIE) 00IeHayYHbIE MOHATHUS, OTPAXKAIOIINE IIEIOCTHOCTh HAyYHOW KapTHUHBI MUpPA U
crenu(uKy METOJOB TO3HAHMS, HCHOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwisi, BEIIeCTBO,
SHEprus, BIEHUE, POIECC, CUCTeMa, HAYUHBIN (haKT, MPUHIUI, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIICJIOBaHNE, HAOTIOICHUE, U3MEPEHUE, SKCIICPUMEHT H JIPYTHC);

YHHUBEpCcaJbHble Y4ueOHbIe IeHCTBUA (IT0O3HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE),
obecnieunBaromue GopmMupoBaHue (QyHKIMOHAIBHON TPaMOTHOCTH U COIMAIBHON KOMITETEHIIHH
oOyyaromuxcs;

CITOCOOHOCTH 00yJaronuxcst HCIIOJIB30BaTh OCBOCHHBIC MEXAUCITUTITMHAPHBIE,
MHPOBO33PEHUYECKNE 3HAHUS U YHUBEpCAIbHbIE yueOHbIE AeWCTBUS B IO3HABATEIHLHONW U COIIMAIbHOM
MIPaKTHUKE.

MertanpeamMeTHple  pe3yiabTaThl  OTPAKAIOT  OBIAQJCHWE YHUBEPCATBHBIMH  y4EOHBIMU
IMO3HaBaTCJIbHBIMHU, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMHA HeﬁCTBHfIMH.

OBJIaZIeHl/Ie YHUBEPCAJIBbHBIMU y‘leﬁHblMl/l NMOo3HaABaTCJIbHBIMHU HeﬁCTBHHMH:

1) 6a3oBble JIOrHYecKHe AeiiCTBHS:

CaMOCTOSITENTLHO ~ (DOPMYNIHUpPOBaTHP W  aKTyaJU3UpOBaTh MpoOeMy, BCECTOPOHHE €
paccMaTpuBarth;

ONPEACIATh IEeNU JICATSIBHOCTH, 33JiaBas IapaMeTpbl W KPUTCPUU WX JIOCTHIKCHUS,
COOTHOCHUTDB pC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHBIMU LICIISIMU

HCIIOJIb30BAaTh IIpU OCBOCHHUU 3HAHUHN HpI/IéMBI JIOTHYCCKOTI'O MBIINIJICHUS — BBIACIATH
XapaKkTepHble MPU3HAKM TIOHATHH H  YCTAaHABIMBAaTh WX  B3aWMOCBS3b,  HCIIOJIH30BATh
COOTBETCTBYIOIIUE TIOHATHS JUII O0BSICHEHUS OTICIIBHBIX (DAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KIIaCCU(UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHA;

YCTAHABJIMBATDb MPUYUHHO-CIICACTBCHHBIC CBA3U MCIKAY U3YYACMbIMU SIBJICHUSAMU,



CTPOUTH JIOTUYECKHE PACCYKACHUS (MHIYKTHBHBIE, AECIyKTUBHBIE, IO aHAJIOTUU), BBIIBIATH
3aKOHOMEPHOCTH M MPOTHBOPEYHsS] B PACCMATPUBAEMBIX SBICHUSIX, (OPMYIUPOBATH BBIBOJBI H
3aKJIFOUYEHNS;

IPUMEHATh B HpOLECCe IMO3HAHMS, HCIOJIb3yeMble B XMMHUU CHMBOJIMYECKHE (3HAKOBBIC)
MoJiesId, IpeoOpa3oBbIBaTh MOAEIbHBIE IPEJICTABICHUS — XMMUYECKMH 3HAK (CHMBOJI) 3JIEMEHTa,
XuMu4eckas popMyina, ypaBHEHUE XUMHUUECKOW PeaKkIMy — IPU PELICHUN Y4eOHBIX TTO3HABATEIbHBIX
U IpaKTUYECKUX 3a/ay, NPUMEHATh HA3BAHHBIE MOJIEJIbHBIE IPEJICTABICHUS JJISl BbIABICHUS
XapaKTepHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKLIUH.

2) 0a30Bble HCCJIeA0BaTEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKLUI;

dbopmMynMpoBaTh LEAM M 33aJa4d  MCCIEJOBAaHUS, HCIOJb30BATh IIOCTABJICHHBIE |
CaMOCTOSITENILHO c(hOPMYJIMPOBAHHbBIE BOIIPOCHI B KaU€CTBE MHCTPYMEHTA IO3HAHMS U OCHOBBI JUIS
(opMHpPOBaHUS THIIOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQJIETh HABbIKAMHM CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U IPOBEAEHUS  YUECHHUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBAaTh yYMEHHs HaONIOAAaTh 3a XOJOM IIpoliecca, CaMOCTOSITENbHO
IIPOTHO3UPOBATh €ro  pe3ysbTaT, (OPMYJIHUPOBaTh OOOOLIEHHS M BBIBOJABI OTHOCHUTEJIBHO
JIOCTOBEPHOCTH DPE3YJIbTATOB HCCIEIOBaHMS, COCTABIATH OOOCHOBAHHBIH OTUET O MpPOAETAHHOM
pabore;

MpHUOOPETATH OMBIT YICHUYECKOH MCCIeN0BATEIbCKON U MTPOEKTHON JAESITEIBHOCTH, TPOSBISTH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB pEIlEeHUs NPaKTHYECKUX 3ajad,
MIPUMEHEHHIO PA3JINYHBIX METO0B MO3HAHUSL.

3) padora ¢ unopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX MH(OpMalMM (HaydHO-TIOMYJIApHAs JUTepaTypa
XMMHUYECKOTO COJIEp)KaHUs, CHpaBOYHble TmocoOus, pecypcel IHTepHera), aHaIU3UpOBaThH
MHGOPMALIHIO Pa3IUYHbIX BUIOB U (POPM MpEACTaBICHUS, KPUTUUECKH OLIEHUBATh €€ JJOCTOBEPHOCTD
U HEMPOTHUBOPEUYUBOCTH;

(dbopMynupoBaTh 3ampochl U TPUMEHATh pPa3IUYHBIE METOAbI NpU TOUCKE U OTOOpe
uHpopManun, He0OXOJUMOM JUTSI BBITIOJHEHUS YUeOHBIX 33/1a4 ONpeIeIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BAHUSA HMH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (OpMYy MpeacTaBieHHs WHGOpMalUU (CXEMBbl,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U JPYTHE);

MCIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPeJICTBA NpU paboTe ¢ XMMHUYECKON HH(pOpMaIHen:
MPUMEHSTh MEXIpeAMeTHbIe ((pu3mueckre M MaTeMaTH4YecKHe) 3HAKU U CHUMBOJBI, (OPMYIIbI,
ab0peBHaTypbl, HOMEHKJIATYpY;

UCIOJIb30BATh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIIATHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3a/laBaTh BOMNPOCHI IO CYILECTBY OOCYXJAaeMOW TeMbl B XOJ€ JAuaiora W/Wiu AUCKYCCHUH,
BBICKa3bIBaTh  HJIeH, (OpMynHpoBaThb CBOM  MPEIJIOKEHHUS  OTHOCHTEIBHO  BBIMOJIHEHUS
IIPEIOKEHHON 3a/1a4H;

BBICTYNIaTh C INIPE3CHTALMENH pe3y/lbTaTOB IO3HABATEIBHOM JESATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHMKAMMU IPU BBINOJHEHUHM XMMHUYECKOTO SKCIIEPUMEHTA,
IIPAKTUYECKON pabOThl IO HUCCIEIOBAaHUIO CBOICTB M3y4aeMbIX BELIECTB, pealu3alliyd ydyeOHOro
npoekTa ¥ (GOPMYJIHMPOBaTH BBIBOABI IO pe3yibTaTaM IPOBENEHHBIX HCCIEIOBaHUN MYyTEM
COTJIACOBAHUS MO3UIUH B X0/ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OniaieHNe YHUBEPCAIBHBIMH PeryJIsiTHBHBIMH e CTBUAMU:



CaMOCTOSITENTFHO TUIAHUPOBATh W OCYIICCTBISITH CBOKO IIO3HABATEIBHYIO JIEATEIHLHOCTD,
ompezaenss e€ IeNd W 33aJa4d, KOHTPOJIHPOBATH M IO Mepe HEO0OXOIUMOCTH KOPPEKTHPOBATH
npeajaraeMblii aTOPUTM JCUCTBUN TPHU BBHIMOTHCHHH YYEOHBIX W HCCICIOBATEILCKHX 3aj1ad,
BBIOMpaTh HamOosiee dPPEKTUBHBIN CIOCO0 MX pEeHIeHUs C y4ETOM IOIYy4YeHHUs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIHSX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JIE€ATEIILHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOLIECHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXxaroT:

c(OPMHUPOBAHHOCTh TMPEACTABICHUI O XMUMHMYECKOW COCTaBISIONIEH €CTECTBEHHO-HAyYHOU
KapTUHbl MHpa, POJM XUMHUHM B IO3HAHUM SBIECHUN NpUPOAbI, B (OPMHUPOBAHUU MBILUICHUS U
KYJIBTYPBI IMYHOCTH, €€ (PYHKIIMOHAIBHOM IPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHHUS TIPAKTUICCKUX
3aJ1a4 ¥ 9KOJIOrMYecKd 000OCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO U IPUPOJIHOI cpee;

BJIaJICHUE CUCTEMON XMMHUYECKHMX 3HAHHUM, KOTOpas BKJIKOYAET: OCHOBOIOJAraroliue MOHITUS
(XMMHUYECKUIl  3JIEMEHT, aToM, OJJIEKTpOHHAas oO0O0JOYKa aroma, MOJIEKYJa, BaJ€HTHOCTb,
AJIEKTPOOTPHUIIATEIEHOCT, XUMHUYECKasi CBS3b, CTPYKTypHas ¢opmyna (pa3BépHyTas W
COKpalI€HHasi), MOJb, MOJIIpHasi Macca, MOJIIPHbIA O00BEM, YIJIEPOJIHBIM CKENeT, (PYyHKIMOHAIbHAS
rpymnna, pagukai, HU30MepHs, N30MePbl, TOMOJIOTMYECKUH Psifl, TOMOJIOTH, YIIIEBOJOPOIBI, KUCIOPOL
U a30TcoAepkKallue COSIUHEHMSI, MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE
COEJIMHEHMS); TEOPUH U 3aKOHBI (T€OpUs CTPOEHUs oprannyeckux Bemects A. M. Bytieposa, 3akoH
COXPAHEHHUS MaccChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMUN; MUPOBO33PEHUECKHE
3HaHUS, JIeXKallde B OCHOBE MOHUMAaHHS NPUUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(aKTOJIOTMUECKUE CBEACHUS O CBOICTBaxX, COCTaBe, MOJIyYEHUH U O€30MacCHOM MCIOJIb30BaHUU
BAKHEHIIINX OPraHUYECKUX BELIECTB B ObITY U MPAKTUUYECKOM 1eATEIbHOCTH YEI0BEKa,

c(OpPMUPOBAHHOCTh YMEHHUH BBISIBISTH XapaKTEpHbIE MPU3HAKU MOHSATUN, YCTAHABIMBATh UX
B3alMOCBSA3b, HCIOJIb30BaTh COOTBETCTBYIOIME IOHATHUS NPU ONMCAHMM COCTaBa, CTPOCHUSA H
MIPEBPALIEHUI OPraHUYECKUX COCINHEHUM;

c(OPMHPOBAHHOCTE YMEHMH HCIIOJIB30BaTh XMMHUYECKYI0 CHMBOJIUKY [UIS COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH, COKpalmI€HHON) (OpMYJ OPraHUYECKUX BEIIECTB U
YpaBHEHUH XMMHUYECKUX PEaKIMi, U3roTaBiIMBaTh MOJEIH MOJIEKY] OPraHMYECKHX BEIIECTB JUIs
WUTIOCTPALIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHUH YCTAHABJIMBATh MPHUHAIICKHOCTh M3YYEHHBIX OPraHUYECKUX
BELIECTB 10 UX COCTaBYy U CTPOEHUIO K OMPEeIEHHOMY KJIacCcy/Tpymie cCoeAMHEHUH (yriIeBOJOPOIbI,
KHCIIOPOJI M a30TCOJAEpIKAlllhe COEAUHEHMs, BBICOKOMOJIEKYJISPHbIE COEIUHEHMs), N1aBaTh WM
Ha3zBaHus 1o cucrematnyeckoi HomeHkinarype (IUPAC), a Takxke NpUBOIUTH TPHUBHAIBHbIE
Ha3BaHMs OTJIENbHBIX OPraHWYECKUX BELIECTB (ITUJIEH, NPOMNWIEH, AlETHIEH, STHUJIEHIVIUKOJb,
rIuiepuH, ¢GeHon, QopManbAeruj, aieTanbIeru], MypaBbHHas KHUCIOTa, YKCYCHas KHCJIOTa,
OJIEMHOBAs! KMCIIOTA, CTEapUHOBAsl KUCIIOTA, TIII0K03a, (PpyKTO3a, KpaxMal, HeJlIII103a, [NINIUH);

C(OPMHPOBAHHOCTH yMEHHUS OIPENENATh BUAbBI XUMHUYECKOM CBA3M B OpPraHMYECKHX
COEIMHEHUSIX (OAMHAPHBIE U KPATHBIC);

C()OPMHUPOBAHHOCTb YMEHHS TMPUMEHSTH IIOJIOKEHUSI TEOPHUHM CTPOEHUS OPraHUYECKHX
BemectB A. M. byrtinepoBa 1yt 0OBSICHEHUS 3aBUCHMOCTH CBOWCTB BEIIECTB OT WX COCTaBa H
CTPOEHMSI; 3aKOH COXPaHEHUS MacChl BEIIECTB;



c(OpMUPOBAHHOCTh YMEHUI XapaKTepHU30BaTh COCTaB, CTPOCHUE, GUBNYECKUE U XUMUYECKHE
CBOMCTBAa TUIHMYHBIX MPEICTABUTENICH Pa3IMUHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH,
STWICH, MPOINWICH, aneTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH307, METaHOJ], 3TaHOI,
STWJICHIJIMKOJb, TIHLIEPUH, (EHOJ, aleTajabJerujl, MypaBbHUHAas M YKCyCHas KUCJIOTHI, TJIIOKO03a,
Kpaxmall, LEJUII003a, aMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPHUPOBATh T'€HETUYECKYIO CBSI3b MEXIY
HUMH YPaBHEHHUSIMH COOTBETCTBYIOIIMX XHMHMUYECKHUX PEAKUUNA C HCMHOJIb30BaHUEM CTPYKTYPHBIX
opmyu;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepPHU30BaThb MCTOUYHUKH YTIIEBOJOPOIHOTO ChIpbs (HE(TH,
MPUPOAHBIN Ta3, yrojib), CHOCOOBI UX MEepepadOTKHM M MPAKTUYECKOE NPUMEHEHHE IMPOIYKTOB
nepepadboTKu;

c(hOPMUPOBAHHOCTh YMEHHI MPOBOJUTH BBHIYHCICHUS M0 XUMUYSCKUM YPAaBHCHHSIM (MacChl,
00BbEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIH MPOJYKTOB PEAKIINH);

c(OpPMUPOBAHHOCTh YMEHHUH BIIAJIETh CHUCTEMON 3HAHUH 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, UCTIOJIB3YEMBIX B XUMHUU TIPU U3YyUYEHUHU BEILIECTB U XMMHUYECKUX SIBJICHUN (HaOIt0/1eHue,
U3MEpEeHHUe, HKCIIEPHUMEHT, MOJECIUPOBAHKE), HCIONb30BATh CUCTEMHBIC XUMUYECKUE 3HAHHS IS
NPUHATHS PEUICHUM B KOHKPETHBIX J>KU3HEHHBIX CHUTYallMsIX, CBA3aHHBIX C BEIIECTBAMH H HX
MIPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHUW COOJIOJATh TpPABHJA TOJB30BAHUS XUMHUYECKOW IOCYIOW H
nabopaTopHbIM 000pyAOBaHHEM, a TaKXe MpaBuUia OOpallleHUs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKILHUSMU IO BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

chOPMUPOBAHHOCTh YMEHHH TUJIAHUPOBATh M  BBHIMOJHATh XUMHYECKHUA OKCHEPUMEHT
(mpeBpallieHrusT OpraHWYECKUX BEIIECTB MPU HArpeBaHUM, IMOIYYCHHE STUJIEHA M H3y4YeHUE €ro
CBOMCTB, KaUYECTBEHHBIE PEAKIIMH OPTaHMYECKUX BEIIECTB, JIeHATypalus OeJIKOB MpU HarpeBaHUH,
I[BETHBIE peaKIMi OETKOB) B COOTBETCTBUH C MPaBUIAMHU TEXHUKHU 0€30MaCHOCTU MPHU OOpaIICHUH C
BEIIECTBAMH U JaOOpPaTOPHBIM  OOOpPYJOBaHUEM, TMPEJCTABIATH PE3YNbTAThl XHUMHUYECKOTO
JKCTIEpUMEHTa B (JOpME 3aMKMCH YPaBHEHUN COOTBETCTBYIOUIUX PEAKIMi U POPMYIMPOBATH BHIBOJIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh YMEHHH KPUTHUECKH aHAIW3UPOBaTh XHUMHUYECKYI0 HH(OpMAIIHIO,
MI0JIy4aeMYI0 U3 Pa3HbIX UCTOUHUKOB (CpeICTBa MaccoBOil uHGopmaryu, UHTEepHET U 1pyrux);

c(hOpMHUPOBAHHOCTh YMEHHM COOIOIATh MTPaBUiIa YKOJIOTHYECKHU 11€IIeCO00Pa3HOTO MTOBEICHHMS
B OBITY M TPYIOBOW JMAEATEIBHOCTH B IENSAX COXPAHEHHs] CBOETO 3/J0POBbS U OKpYXKarolei
MPUPOJIHON Cpe/bl, OCO3HABaTh OIMACHOCTb BO3JEHCTBUSI Ha JKUBBIE OPraHU3MBbI OMNpPEIETEHHBIX
OpraHWYECKUX BEIIECTB, MOoHMMas cmbich mokaszarens [1/IK, mosicHaTe Ha mpumepax CcrmocoObl
YMEHBIIIEHUS U TPEAOTBPAIEHUS UX BPEIHOTO BO3CHCTBUS Ha OPTaHU3M YETIOBEKA,

JUIs O0YYaIOMINXCs ¢ OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbS: YMEHUE PUMEHSTH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUECKUX SIBICHUN;

JUTSL CIIETIBIX W CIA0OBUIANIMX OOYYAIOIMIUXCS: YMEHHE HCIOIb30BaTh Pelbe(HO-TOUCUHYIO
cucteMy o6o3nauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmyd.

11 KIIACC
[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(hOPMHUPOBAHHOCTD TMPEJCTABICHUNA: O XHMHUYECKOW COCTAaBJISIONICH €CTECTBEHHO-HAYyYHOM
KapTUHbI MHpa, POJM XUMHH B TO3HAHUU SIBICHUN NpPUPOABI, B (OPMHPOBAHUU MBIIUICHUS H



KYJIBTYPbI JITYHOCTH, €€ (PYHKITMOHATHHOU IPAMOTHOCTH, HEOOXOIUMOM TSI pEIICHUS TPAKTUUECKHUX
3a/1a4 ¥ YKOJIOTHYECKA 00OCHOBAHHOTO OTHOIIICHUS K CBOEMY 3[I0POBBIO U TIPUPOJTHOM CpeJie;

BJIAJICHUE CHCTEMOW XMMHMUYECKUX 3HAHMH, KOTOpas BKIIIOYAET: OCHOBOIIOJAralolne MOHSATHUS
(XMMHYECKUI 3JIEMEHT, aTOM, H30TOI, S-, P-, 0- BIEeKTPOHHBIC OPOMTAIM aTOMOB, MOH, MOJICKYJa,
MOJTb, MOJISIPHBIN 00BEM, BAJIGHTHOCTD, AJIEKTPOOTPHUIIATEIBHOCTD, CTENIEHb OKUCIICHUSI, XUMUYECKas
CBA3b (KOBaJEHTHAs, MOHHAs, META/NIMYECKasi, BOJOPOJHAsA), KpUCTAUIMUECKass PpEeIETKa, THUIIbI
XUMUYECKUX PEaKIMi, pacTBOP, DJIEKTPOIUTHI, HEIJIEKTPOJIUTHI, ICKTPOIUTHUECKAsT TUCCOIUAINS,
OKHCJIUTENh, BOCCTAHOBHUTEIb, CKOPOCTh XUMHUUYECKOW PEaKIIMH, XHMHUYECKOE PAaBHOBECHUE); TECOPUU U
3aKOHBI (TEOPHS AJICKTPOJUTUUYECKON IUCcoIMaIuu, nepuoandeckuii 3akon J[. M. Menneneesa,
3aKOH COXpPAHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS YHEPTUU MPU XUMUUYECKUX
peaKkIusiX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMUHU, MUPOBO33PEHUECKUE 3HAHUS, JICKAIINUE
B OCHOBE IOHMMAaHHS TPHYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBJICHHH, (PaKTOIOTHYCCKHE
CBEICHMS O CBOWMCTBAaX, COCTaBe, MOJYYECHHUH | O€30MaCHOM HCIOJIB30BaHUU BaKHEHUIINX
HEOPraHUYECKHUX BEIIECTB B OBITY U MPAKTUUECKOU AEATEIHLHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMECHHI BBISIBJIATH XapaKTEPHbIC NMPHU3HAKH TIOHATHH, YCTaHABIUBATH UX
B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHUS IIPU ONMCAHUHY HEOPTAaHUYECKUX BELIECTB U
UX TIPEBPAILICHUI;

c(OPMUPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJUKY JUISI COCTABJICHHS
(bopMyI T BELIECTB U ypaBHEHHI XUMHYECKHX peakuuii, cucremarndeckyto HomeHknarypy (IUPAC) u
TPUBUAIBHBIE HA3BaHMS OTIEJIbHBIX HEOPraHUYECKUX BeIIeCTB (YrapHbIM Ta3, YIJIEKUCIbIA Tras,
aMMHUaK, raiéHasi U3BeCTh, HETallEéHasl U3BECTh, TUTHEBASI COJA, IUPUT U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUW ONPENENsATh BAJEHTHOCTh M CTENEHb OKUCICHHUS XHUMHYECKUX
AJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOTO COCTaBa, BHJ XMMHYECKOW CBs3M (KOBaJIeHTHAs, MOHHAas,
METaJJIN4ecKasi, BOJOPOJHAs) B COCIAUHEHUSAX, TUIl KPUCTATUYECKOW pEImETKH KOHKPETHOTO
BellecTBa (aTOMHasl, MOJEKYyIspHasi, HOHHAas, MeTaJUIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COEAMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAHABIIUBAThH MPUHAJJICKHOCTh HEOPTaHUYECKUX BEIIECTB IO
UX COCTaBy K OIpeneiI€HHOMY KIAcCy/TpyIe COeAMHEHHH (TpOCThie BElIecTBA — METaIbl U
HEMETAaJJIbl, OKCHU/IbI, OCHOBAHHUSI, KUCIIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUN PacKpbhIBAaTh CMBICH nepuoandeckoro 3akona [[. M. MenpaeneeBa
1 JIEMOHCTPHUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTENHHYIO M MIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHUU XapaKTEPU30BaTh AIICKTPOHHOE CTPOSHHE aTOMOB XMMHUYECKUX
sanemeHToB 14 nepuonos Ilepuoanueckoil cucremsl xumuyeckux anemeHtoB [[. M. Menneneesa,
UCIOJB3Yysl TOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIINY, «IHEPTETHUECKUE YPOBHH», OOBICHSTH
3aKOHOMEPHOCTH W3MEHEHHUS! CBONCTB XMMHUYECKHX AJIEMEHTOB M MX COCJIMHEHHM MO MEepHoJaM U
rpynnam [lepuoauueckoit cucremsl XxuMuueckux 3ineMeHToB . . Menzaeneesa;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMHUYECKHUE CBOMCTBA
HEOPTraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, MMOATBEPKIATH CYIIECTBOBAHNE TEHETUUECKOU CBSI3H
MEXJy HEOPTaHMYECKHUMH BEIIECTBAMU C TOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX
peakuuii;

c(hOpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIIUPOBATH XUMHYECKHE PEAKIUU TIO0 Pa3TUIHBIM
MpU3HAKaM (YUCITYy M COCTaBy PEarupyrollnXx BEIIECTB, TEIIOBOMY (D PEKTy peakiuu, n3MEeHEHUIO
CTENeHEeH OKUCIICHUS AIIEMEHTOB, 00PaTUMOCTH PEAKIIMK, YIaCTHIO KaTaau3aTropa);

c(hOpPMUPOBAHHOCTh YMEHUH COCTAaBIISITh YPAaBHEHHS PEAKIUN pPa3UYHBIX THUIIOB, MOJHBIE H
COKpaIIEHHbIC YPaBHEHUS PeaKIMii HIOHHOTO 0OMEHa, YUUTHIBAsL YCIOBHS, PU KOTOPBIX 3TH PEAKIIUU
UIYT 10 KOHIA;



c(OpMUPOBAHHOCTh YMEHUH MPOBOJIUTH PEAKIMH, MOATBEPXKIAIOLINE KAueCTBEHHBIM COCTaB
Pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATH OIBITHBIM IIYyTEM HMOHBI, IIPUCYTCTBYIOIIKE B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

chOpPMUPOBAHHOCTh YMEHUH paCKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii IoCpeICTBOM COCTaBJICHHUSI SJIEKTPOHHOTO OanaHca ATHX PeaKIuii;

c(OPMHPOBAHHOCTh YMEHHUU OOBSCHATH 3aBUCHMOCTb CKOPOCTH XHMHYECKOW PpEaKIuH OT
Pa3NUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XMMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO
BozaeiictBus (mpunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb XMMHUYECKHE IMPOIIECCHI, JIeKaIIhe B OCHOBE
NPOMBIIUICHHOTO TIOJIYY€HHS CEpPHOM KHCIOTHI, aMMHaka, a Takke C(HOpPMUPOBAHHOCTD
NpeACTaBIeHU 00 OOIMX HAYYHBIX TNPHHLIMNAX M JKOJOTMYECKHX IpOoOJieMax XHUMHUYECKOTO
MIPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBHIYUCICHHS C MUCTOJIH30BAHUEM MOHSATHS «MaccoBast
JI0JIsl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOIIEHUN Ta30B MPU XUMHUECKHUX PEAKLUAX, MaCChl
BelIeCTBa UM 00bEMA ra3oB IO U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WM 00bEMY OJHOIO U3
YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOTO 3((deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHECHUS
Macchl BEUIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUH;

c(OpPMUPOBAHHOCTh YMEHUW COOJIOJATh TpPAaBHJA IOJB30BAHUS XUMHUYECKOW IOCYIOW H
1a00paTOpPHBIM 00OPYZOBAaHHEM, a TAaK)Ke MpaBHUiIa OOpalleHHs] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMU MO BBITOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

C(OPMHPOBAHHOCTh YMEHHUI MJAHUPOBAaTh M BBINOJHATE XMMHYECKUH HKCIEPUMEHT
(paznokeHue MepoKcHaa BOJOPOAA B MPUCYTCTBUM KaTalu3aTopa, ONpeAesieHHe Cpellbl pacTBOPOB
BELIECTB C MOMOIIBI0 YHUBEPCAIHLHOTO MHIMKATOPA, BIMSHHE Pa3IMYHbIX (PAaKTOPOB Ha CKOPOCTb
XUMHUYECKOH peakIuy, peakliii HOHHOI0 0OMEHa, KaueCTBEHHbIE peakIuM Ha cynbdat-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE DKCIIEPUMEHTAIBHBIX 3aJa4 110 TeMaM «MeTtaiibhy
n «Hemerannel») B COOTBETCTBUM C MpaBUIaMH TEXHUKU O€30MaCHOCTU NpU OOpallleHuu C
BEUIECTBAMH U JIJAOOpPaTOpPHBIM O0OpPYJOBaHUEM, NPEACTABIATH pPE3yJIbTaTbl XUMHUYECKOTO
JKCIEpUMEHTa B (pOpMe 3aIIMCH YPAaBHEHUI COOTBETCTBYIOLIMX pEaKIMi U (OPMYIUPOBATH BBHIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHM KPUTHUECKH AaHAJIM3UPOBaTh XHUMHUYECKYI0 HH(OpMaIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CPEICTBAa MAacCOBOI KOMMYHUKaLUU, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHUH COOJIIOaTh MTPaBUiIa KOJIOTHYECKH 11€JeCO00pa3HOro MOBEAECHUS
B OBITY M TpPYAOBOM JAEATENBHOCTH B IENAX COXPAaHEHHS CBOErO 3JI0POBbSl U OKpPY)KaroLIeH
MIPUPOJTHON Cpefpl, OCO3HABaTh OIACHOCTh BO3JEHCTBHSI HA >KMBBIE OPraHU3MBbl ONPEIEIEHHBIX
BellecTB, MoHuMas cmbica mokazatens [IJIK, mosicHsITh Ha mpumepax crnocoObl YMEHBIIEHUS U
[IPEAOTBPALLEHUS UX BPEAHOIO BO3ACHCTBUS Ha OPraHU3M 4EIIOBEKA,

U1 0OYYaIOIIMXCS C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbS: YMEHUE IPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUYECKUX SIBICHUN;

JUISL CJIETIBIX M CIA0OBUIAIIMX OOYYaroOIIMXCSA: YMEHUE MCIIONb30BaTh pelibe(HO-TOUEUHYIO
cucremy obo3HaueHuit JI. bpaiins 1uist 3anucu Xumuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
un¢poBbie
Ne i/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Kontpoabubie IIpakruyeckue (undp )
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
Pa3zgea 1. Teopernyeckue 0CHOBbI OPraHUYECKOM XMMUM
11 [Ipenmer opranndeckoit xumuu. Teopust cTpoeHus 3
' opraHuveckux coeauHeHuii A. M. Byrieposa
Htoro no pazneny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHbBIE YIIEBOAOPOIbI — aJIKAHBI 2
99 HenpenenbHble yraeBogOpOAbL: aJKEHbI, AIKaUEHBI, 5 1
' AIIKUHEI
2.3 ApomaTuieckue yriaeBoa0pO/ bl 2
54 [IpupoaHbIE HCTOYHUKH YTIIEBOJIOPOJIOB U X 3 1
' nepepaboTKa
Hroro no paznery 13
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHUst
3.1 Cruptet. @enon 3
3.9 Anpaeruasl. KapOoHoBbIE KUCTOTHL. CIOKHBIE 7 1
' >hupsI
3.3 VYriaeBoasl 3 1
Hroro no pazneny 13
Paznen 4. A3oTcoaepikaniue opraHnyeckue coeIuHeHus
4.1 AMuHBI. AMUHOKHCIIOTHI. benku 3




Uroro no pazneny

Pa3znen 5. BbicokoMoJieKyJISIPHbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpouabusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHYECKUE PEAKIUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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